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Preface 1

Preface

ITEM ToolKit is a suite of comprehensive Reliability, Availability, Maintainability and Safetgules. It uses globally
recognized standards and methodologies to analyze components, systems, and projects.

1. Purpose of this Guide

This guide contains information to help you start using ITEM ToolKit. The guide presents information in a tutogagl form
and is intended to explain the basic functions of the software. Advanced concepts are included in the online help siistem, wh
can be accessed from the Help menu within the ITEM ToolKit software.

2. Structure

This guide contains the following chapters

Chapter 1 Introduces ToolKit.

Chapter 2 Installation of the software.

Chapter 3 Provides an overview of the ToolKit interface.

Chapter 4 Explains basic project operations, such as creating a new project, opening a project, adding libr:

selectingworkspace optionsmporting andexporting project data, saving and closing a project.

Chapter 5 Provides an introduction the prediction modules and explaitigeir usehrough a MIL-:217 example.
Chapter 6 Provides an introduction the FMECA moduleand explainsts usethrough a practical example.
Chapter 7 Provides an introduction theRBD module and explairits usethrough a practical example.
Chapter 8 Provides an introduction theFault Tree module and explaiits usethrough a practicaxample.
Chapter 9 Provides an introduction theMarkov module and explairits usethrough a practical example.
Chapter 10 Provides an introduction theMaintain module and explairits usethrough a practical example.
Chapter 11 Provides an intragttion to theSpareCost module and explaitssusethrough a practical example.
Chapter 12 Provides an introduction theEvent Tree module and explaiits usethrough a practical example.
Chapter 13 Working with reports, covering their selection,atien and customization of templates.

Chapter 14 Import and export of data, including an example using a bill of materials.

Chapter 15 Library facilities, coveringheir creation, editing, saving and loading and browsing.

Chapter 16 Grid view customizaon.




3. Conventions
Throughout this guide, ITEM ToolKit and ToolKit are used interchangeably.

In examples, an implied carriage return occurs at the end of each line, unless otherwise noted. You mustymeskehiet
the end of a line of input.

Thefollowing table lists the special conventions used in this guide.

Example Description

Edit Words in bold indicate the user enters / clicks that button or menu in the software.
RETURN Words in bold capital letters indicate names of keys and keyseest

ALTT P A hyphen between key names indicates a key combination. For example, pxessirg

means to hold down theLT keywhile also pressing thekey.
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CHAPTER1
Introducing ITEM ToolKit

Welcome to ITEM Toolkt. This chapter introduces ITEM ToolKit and provides basic requirement and instructions. It
contains the following sections:

1. Whatis ITEM ToolKit?
2. Hardware and Software Requirements.

3. Getting Technical Support.

The remaining chapters of this guide desclitiEeM ToolKit and how you can use it to analyze components, systems, and
projects.

1. What is ITEM ToolKit?

ITEM ToolKit is a suite of comprehensive Reliability, Availability, Maintainability and Safety modiulesingle integrated
environmentlt uses tpbally recognized standards and methodologies to analyze components, systems, and projects.

ITEM ToolKit allows you to take a total system approach while dealing with individual systems and components. This enable:
the user to optimize design targets wigBpect to component selection, increase safety and reduce liability. The user can
analyze reliability and availability at the component or system level and view the entire project.

ITEM ToolKit standardizes many critical functions, shortcuts, and odaufes that operate identically in each module to
save time, effort and increase productivityhether one starts a new analysis or uses a different module, the essential
functions remain the same.

| TEM Tool Kitds gr aphi caldowsdglialags, maentseagolbaascaad cantradssThesMuldipted ar d  \
Document Interface (MDI) architecture allows you to simultaneously display multiple projects, systems and data views in
separate viewing areas in the ToolKit workspace. The interface allows yasilio e

Transfer and Link data between different systems and projects

Cut, copy and paste data

Drag and drop objects both within and between projects

Customize the workspace toolbar

Access online help

An integrated environment offers flexibility with convent features that provide a consistent format for all analyses to
optimize the learning curve from one module to another.
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ITEM ToolKit Integrated Modules
A MIL -217

The MIL-217 module supports two methods of reliability prediction as describddtltiDBK-217F. Part Stress Analysis
andParts Count. The Part Stress Analysis requires more detailed information and is usually applicable later in the design
phase. The Parts Count generally requires less information, typically part quantities, quality levesappdidation
environment It is most applicable early in the design phase and during proposal formulation.

MIL -217 calculates the failure rates and MTBF for electronic componentsystédms, and systems. It can aid in locating
areas for potential rielbility improvement.

A Telcordia (Bellcore)

The Telcordia module is based on the internationally recognized Telcordia Standard that calculates the reliabilityiof electro
equipment. The latest version of this document iSRisléability Prediction Procedre for Electronic EquipmenSR332.

Telcordia reliability prediction has only one focus: electronic equipment. It can provide predictions at the component level
system level or project level for COTS (Commercial-Tfie- Shelf Parts). Telcordia utikes three methods for predicting
product reliability. These are:

Method I: Parts Count
Method II: Combines Method | predictions with laboratory data.
Method Ill: Predictions based on field data

A NswcC

The NSWC module uses a series of models for variousaré&egf mechanical components to predict failure rates based on
temperature, stresses, flow rates and various other parameters. It provides models for various types of mechanical devices
including springs, bearings, seals, motors, brakes and clutchesCSa\felatively new standard, and is currently the only

one of its kind.

The NSWC Standard is a commonly used model for mechanical components. Standard procedures for predicting the reliabill
of mechanical components, sapstems and systems are definn the Naval Surface Warfare Certlendbook of
Reliability Prediction Procedures for Mechanical EquipmeéwSWC.

A 1EC 62380 (RDF 2000)

The IEC 62380 module supports methods of reliability prediction as described in the French standard publisheddny the U
Technique de LOElectricite (UTE, July 2000). | ECedb6 2 3 8 (
circuit boards and equipment, which takes directly into account the influence of the environment. Environment factors are n
longer used as they are replaced by mission profile undergone by the equipment. The models in the guide can handle
permanent working, on/off cycling and dormant applications.

A IEC 61709

The IEG61709 module supports the reliability prediction methodsderdhe European Prediction Standard-f£G09.
This module is predominantly based on the Siemens Prediction Stand@@b808 as well as conforming to section 19 for
PCBs and section 20 for the Hybrid Circuits within the European Prediction Standa8@38C (RDF 2000/UTE C 80
810).
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A CHINA 299B

The 299B module supports methods of reliability prediction as described in Chinese 299B standard. 299B is a reliability
prediction guide for electronic parts in both commercial and military industries. The stanoides the user with the
opportunity to take into account the environmental conditions, quality levels and stress conditions. The guide provides
procedures to perform Parts Stress Analysis as well as Parts Count Analysis.

A FMECA

The FMECA module is basl on the United States Military, MIETD-1629A: Procedures for Performing a Failure Mode,
Effects and Criticality AnalysisThis procedure was developed to determine the effects of system and equipmentTa#ures.
module also now covers, and conformiyfto, the standards IEC 61508 and ISO 26262. This enables ITEM ToolKit to
provide a full topdown modeling from Hazard Analysis to FMECA in compliance with these standards.

FMECA addresses reliability and quality problems associated with design, marinfagqtrocess, safety and environment.
The FMECA module provides an intuitive graphical interface with multiple options for constructing and performing an
analysis. With an enhanced hierarchy tree and tabular views designed fiorensity navigation, dta entry and modification
have never been easier. The FMECA module provides a coherent, comprehensive method for entering data.

During a FMECA procedure, identifying the failure modes and their effects (Failure Mode Effect Analysis) is often only the
begnning. Criticality Analysis is where the failure modes are ranked according to a combination of severity and the
probability of that failure mode actually occurring. ITEM ToolKit provides total flexibility for applying FMECA to the full
analysis.

A RBD

TheRBD module is a systems analysis tool. As part of the ITEM ToolKit integrated program, the Reliability Block Diagram
(RBD) offers a wide range of capabilities. Boolean Algebra expressions are used to determine minimal cut sets or the
minimum combination ofailures required to cause a system failure. Three types of Importance Analysis are included. Markov
analysis models standby systems with respect to maintenance arrangements. RBD calculates system failure, frequency valu
and unavailability. In additioto component libraries, commonly used failure models can be stored and retrieved for repeated
use.

A Fault Tree Analysis

Fault Tree Analysis is a systems reliability assessment tool, which focuses on failure path representation. The Fault Tree
module provide a wide variety of both qualitative and quantitative information about the system reliability and availability.

Fault Trees are used during Reliability and Safety Risk Assessments to graphically represent the logical interaction and
probabilities of occuence of component failures and other events in a system. The interactions are captured using a tree
structure of Boolean operation gates, which decomposes system level failures to combinationdefdbexants. The

analysis of such Fault Trees idéies and ranks combinations of events leading to system failure and provides estimates of
the systembs failure probability.

Fault Tree Analysis is a welistablished methodology that relies on solid theories such as Boolean Logic and Probability
Theory. Bolean logic is used to reduce the Fault Tree structure into Minimal Cut Sets, which are the combinations of events
leading to failure of the system. Probability Theory is then used to determine probabilities that the system will fail during
particular nission, or is unavailable at a particular point in time, given the probability of the individual events.
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Additionally, probabilities are computed for individual Minimal Cut Sets, forming the basis for their ranking by importance
with respect to their redbility and safety impact.

The module also includes the BDD analysis method as an alternative to the Rare Event aRtbEshay quantification
options. It uses the Binary Decision Diagram algorithm to obtaisetstand quantification results. BDD aitjams

distinguish themselves from conventional quantification methods by returning results that do not involve approximations.
Instead, BDD algorithms produce results that are in accordance with the basic rules of probability theory.

A Markov

The Markov modile is a powerful modeling and analysis technique with strong applications ibdmee reliability and

availability analysis. The reliability behavior of a system is represented using-&rataigon diagram, which consists of a

set of discrete statéat the system can be in, and defines the speed at which transitions between those states take place. As
such, Markov models consist of comprehensive representations of possible chains of events, i.e., transitions, within systems
which, in the case oEtliability and availability analysis, correspond to sequences of failures and repair.

A Maintain

The Maintain module provides an integrated environment for predicting the expected number of hours that a system or a
device will be inoperative or "down" whileundergoes maintenance. A comprehensive design tool for calculating MTTR,
Maintain conforms to maintenance standards established irHBRK-472, Procedure V, Method A.

A SpareCost

The SpareCost module Calculates spares required for equipment supp8itesl(Birst and Second line maintenance by
replacement) anBaseg(Third line maintenance to support Sites and the repair of returned defective spares). It optimizes
scale of spares at Sites for minimum cost. SpareCost produces full information ohspdingsby replaceable item at both

Site and Base. Expected number of failures for each component over a defined period is also output. SpareCost generates
spares holding required at sites against a stotkisk at the Site. This scale of spares is dgtthagainst the cost of the

spares held.

A Event Tree Analysis

Event tree analysis is based on binary logic, in which an event either has or has not happened or a component has or has nc
failed. It is valuable in analyzing the consequences arising frfaituee or undesired event.

Event tree analysis is generally applicable for almost any type of risk assessment application, but used most effectively to
model accidents where multiple safeguards are in place as protective features. Event tree aigtiygisfiedtive in
determining how various initiating events can result in accidents of interest.

An event tree begins with an initiating event, such as a component failure, increase in temperature/pressure or a release of
hazardous substance. The congeges of the event are followed through a series of possible paths. Each path is assigned a
probability of occurrence and the probability of the various possible outcomes can be calculated.

The module also includes the BDD analysis method as an altertative Rare Event and Esdtgyoschan quantification
options. It uses the Binary Decision Diagram algorithm to obtaisetstand quantification results. BDD algorithms
distinguish themselves from conventional quantification methods by returning thatl® not involve approximations.
Instead, BDD algorithms produce results that are in accordance with the basic rules of probability theory.
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2. Hardware and Software Requirements
The minimum recommended system configuration for ITEM ToolKit is:
C Microsoft Windows 11 Microsoft Windows10, Microsoft Windows 8 Microsoft Windows 7, Microsoft
Windows VistaMicrosoft Windows 2000, Microsoft Windows XP, Microsoft Windows NT 4.0 (SP6 or
later) or Microsoft Windows 95/98.
Microsoft Office 2000 or higher.
Intel Pentium Il or AMD K6l 450MHz-based PC or higher.
128MB RAM (256MB or higher is recommended).
200MB free disk space.

A 17-inch or larger monitor with display properties set to a minimum of 1280 X 768 pixels.

O 0 0 0 0 0

Mouse or other pointing device.

Less cpable machines (such as Pentium 133 with Windows8)%@n run ITEM ToolKit, but the performance may be less
than ideal. The use of additional memory, faster processors, bigger monitor or stable operating system such as Microsoft
Windows 2000 will diredy improve performance and capacity.
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3. Getting Technical Support

ThelTEM Software technical support staff is always ready to help you with answers and guidance to solve any problems tha

you encounter when installing or using ITEM ToolKit.

If you need technical support, contact Item Software using any of the following methods:

North American, South American,
and Central American customers:

European, Far East, Middle East, and
Australian customers:

+1 (714) 497 2061 Telephone
support@itemsoft.cor Email
http://www.itemsoft.corr WWW
Technical Suppor Address

ITEM Software USA Inc
6789 Quail Hill Parkway
Suite510

Irvine

CA 92803

US.A

+44 (0)1489 538 007

support@itemsoft.com
http://www.itemsoft.com

Technical Support

ITEM Software UK

1 Manor Cour

Barnes Wallis Road, Segensworth East
Fareham, Hampshire

PO155TH

U.K.

NOTE Please have your product name, version number, and system configuration information available so that the
ITEM Software technical support staff can process your support requedficeendy as possible
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CHAPTERZ2
Installing ITEM ToolKit

ITEM ToolKit is designed to install quickly from the CD included in the software package. The default product directory for
ToolKit is CAProgram Filedtem\Toolkit. ToolKit is compatible with tb uninstall utility included in 3bit Windows
operating systems.

ToolKit is copy protected using a Software Key Licensing SysteliceAse ID and passwoaterequired for activation of
the ToolKit modules. The software will run in the Demo Mode asgfatte default setting until the activation numbers
(license ID, password aoftware keys) have been entered. After completing the installation prasésfie Customer Area
of our website ocontactone ofour offices to obtain the Activation Keys.

Although the specific steps for installing ToolKit vary depending on the type of Software License purchased and the
installation you perform, all installations follow the same general steps. These steps include:

Installing the software
Activating the softwee
Verifying the software
Loading the reliability analysis libraries

T
T
T
T

1. Standalone Installation

ITEM ToolKit supportsfour types of installations: Standalone, Network Server, License Samdétetwork Client. This
chapter will provide you the requireastruction for installing the software as Standalone. It contains the following sections:

A What is Standalone Installation?

>

Installing the software

>

Activating the software

>

Verifying the software
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What is Standalone Installation?

Standalone Installation @ne of the options that are available for installing Toolkit. This option will allow you to install
Tool Ki t 8s p rloocayar ssandalbne Waekstationdt is éntended for aingle user licens@r when thesoftware
license is not shared through aetwork.

DESKTOP NETWORK
COMPUTER - T SERVER
Toolkit + License Shared ToolKit
Project
LAPTOP
COMPUTER
Toolkit + License

TheSoftware and the license kewre installed by default on the C Drive of the desktop or laptop computer under Program
Filesltem\Toolkit\Programs

NOTE The following must be noted when performing a Standalone Installation:

A STANDALONE INSTALLATION MUST BE PHYSICALLY PERFORMED AT THE DESIGNATED
WORSTATION.

>

STANDALONE INSTALLATION CANNOT BE PERFORMED FROM REMOTE WORKSTATION OR
SERVER.

>

STANDALONE INSTALLATION REQUIRESFULL ADMINISTRATIVE RIGHTS.

>

STANDALONE USERS MUST HAVE AT LEAST, "POWER USERRCCESS RIGHTS TO THE
WORKSTATION. FULL (ADMINISTRATOR) ACCESS RIGHTS IS RECOMMENDED.

Installing the Standalone Version of the Software
1- Download and unzip thdEM ToolKit zip file using the linkprovided by email.

2-  Run the filelT -V*** EXE by right mouselicking and selectintRun as Administrator' .
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Run with graphics processor

Open file location

® Run as administrator I

Troubleshoot compatibility

3- At the Setup Welcome dialog click Next.

senup - 1eM Tooikieo 73 o - s S
ITEM TﬂolKlt Welcome to the ITEM ToolKit

9.7.3 Setup Wizard

Reliability Prediction

Mallahlllly . Itis recommended that you dose all other applications before
Maintainability § continuing,

Click Next to continue, or Cancel to exit Setup.

This will install ITEM ToolKit 9.7.3 on your computer.

4-  Click the 'accept agreement' radio button to continue.

License Agreement
Please read the following impertant information before continuing.

Please read the following License Agreement. You must accept the terms of this
agreement before continuing with the installation.

[COPYRIGHT NOTICE

ITEM Software (USA) Inc.

SOFTWARE LICENSE AGREEMENT

IMPORTANT - READ CAREFULLY

() I do not accept the agreement

< Back ][ Next = ][ Cancel
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5- Click next again and then enter the passvpaided by email.

Setup - ITEM ToolKit 9.7.3

Password
This installation is password protected.

Please provide the password, then dick Next to continue. Passwords are
case-sensitive.

Password:

[ <Back || mext> | [ cancel

6- Click next and then enter the desired destination location.

Setup - ITEM ToolKit 9.7.3

Select Destination Location
Where should ITEM Toolkit 9.7.3 be installed?

l Setup will install ITTEM ToolKit 9.7.3into the following folder.

To continue, dick Next. If you would like to select a different folder, dick Browse.

Browse...

Atleast 3.1 ME of free disk space is required.

<Back J[ mext> | [ cancel
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Click next again and the select the 'Standalone’ radio button followed by next.

Setup - [TEM ToolKit 9.7.3

Setup Type
Installation Type Options

Flease select the option that best suits your requirements:

(7} License Server - Network License Server Program Only

= Metwork Client - Full Program installation which will connect to a Network License
" Server

(= Metwork Server - Full Program installation which other Network Clients can
—connect to

Standalone - Full Program installation on a Standalone Computer. No Network
Required

[ <Back | mext> | [ concel

8- Select the desired Start Menu folder and then click next.

Setup - ITEM ToolKit 9.7.3

Select Start Menu Folder
Where should Setup place the program's shortouts?

l Setup will create the program's shortcuts in the following Start Menu folder.

To continue, didk Next. If you would like to select a different folder, dick Browse.

[TEM Software| Browse...

<Back || Mext> | [ cancel
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9- Selectwhether you wish to create a desktop icon and then click next.

Setup - [TEM TaolKit 9.7.3

Select Additional Tasks
Which additional tasks should be performed?

Select the additional tasks you would like Setup to perform while installing ITTEM Toolkit
9.7.3, then dick Next.

Additional icons:

[ <Bak |[ mext> | [ cancel |

10- Review the displayed installation details and if acceptable click Install.

Setup - ITEM ToolKit 9.7.3

Ready to Install
Setup is now ready to begin instaling TTEM ToolKit 9.7.3 on your computer.

Click Install to continue with the installation, or didk Back if you want to review or
change any settings.

Server Exe Files
ToolKit Property Files
ToolKit Example
Toolkit Help Files
ToolKit Spell Checker

Start Menu folder:
ITEM Software

Additional tasks:
Additional icons:
Create a desktop icon

<Back i Instal | [ Cancel
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11- Installation will now begin.

Installing
Please wait while Setup installs ITTEM Toolkit 8.7.3 on your computer.

Extracting files...
C:\Program Files {x86)\[TEM{ToolKit\Programs\IT.chm

12- Once completed, click the Finish button.

ﬁtup - ITEM ToalKit 9.7.3 [

"'EM TﬂﬂlKlt gg'r:[llglt:hﬁirzlg:(ljle ITEM ToolKit 9.7.3

nE"ahllltF Pmd":hn“ Setup has finished instaling ITTEM Toolkit 9.7.3 on your
Mallabllﬂy - computer, The application may be launched by selecting the

L 1., - installed icons.
Malmamahl"ty Click Finish to exit Setup.
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Activating the Software

Once he software is installed, it must be activated. If the software is not activated, only the demonstration mode features will
be available.

To activate ToolKit:

1- Runthe newly installed softwatey right clicking the desktop icon and seléRun as administrator' .

O

ITEM ToolKit

Run with graphics processor

Open file location

F; Run as administrator
Troubleshoot compatibility

2-  For a first time installation you will now see a Demo notification dialog. Click OK

Success! Iﬂ

.

Demao set to 30 day(s) from today

3- On the following notification screen select the Activate Online opfibis is the preferred activation type but
requires internet accesslf online accesssinot available please contact us for alternative methods.

This is an evaluation version of ITEM Toolkit.
For technical or sales enguiries please contact:

ITEM Software in USA: (714) 408 7788 or
ITEM Software in Europe: +44 (0) 2392 16 0707

=it TTEM Software Websie |

26 days leftin the evalustion period.

Activate by Email || Activate Online | Activate by Phone

Continue |

IMPORTANT: Internet Access is required and the License ID provided is specifically for a Standalone.




Chapter 2 Installing ITEM ToolKit 17

4- On the following dialog enter your provided License il @assword. If you do not have these details then please
contact us. Note that the provided License ID is specifically for a Standalone license.

Online Activation - Version 9.

-

License]D:l

Password: |

ot | o]

5- If you have selected an alternative activation option you will sellibeiing dialog and will need to provide us
with your User Codes 1 and 2. We will then provide you with the necessary ID, Password and Reg Keys to complet:
the activation.

[ LiJ Program Activation Dialog - ITEM ToaolKit Version 9.7.3

User Code 1: IEQIQSZZ?_ ITEM Software in USA: (714) 416 7788

User Code 2: I 3878564 Rest of the World: +44 (0) 2392 16 0707

Company Name: |

License ID: RegKey 1:

Fassword: RegKey 2:

Activate I Cancel |

6- Once the activation details have been entered and accepted you will selewiegauccess dialog.

Activation Complete!
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Verifying the Software

To Check Which Modules Are Activated

1- The Help'About ITEM ToolKit' menuoption will show your license details and available modules.

Please do not hesitate to contact us if you have any problems with the instructions above and we will be more than happy to

A e oo A

H File Settings Window | Help

IEECIPE T s b 3
Edit License Key -

=
=
[=]
=
o
—_—

Lid About ITEM ToolK

Update License Online
TCP/IP Client Setup
ITEM Software on the Web

oo |

ITEM ToolKit Version 9

Copyright (C) 2022

l_icensed To: ITEM SOFTWARE (USA) INC.

[TEM SOFTWARE (USA) INC.

—Reliability & Safety Analysis Tools indude the following Modules:

l\‘lainhenance Expiration: Jan 01, 2025

MIL-HDBK-217 Module
Telcordia Module
IEC-62380 Module
IEC-651709 Module
CHINA-299E Module
NSWC Module
MainTain Module
SpareCost Module
FMECA Module

RED Module

Fault Tree Module
Event Tree Module
Markov Module

MIL-HDBK-217F Motice 2, ANSI/VITA 51.1 - 2008

Telcordia SR-332 Issue 4/Issue 3/Tssue 2/Tssue 1, TR-332 Issue 6
IEC-62380 TR 1 {UTEC 80-810)

IEC-61709 Edition 3.0 2017-02

GIB/z 2998

NSWC-98/LE1, NSWC-06/LE10, NSWC-11

Maintainability Standard MIL-HDBK-472 Procedure V

Spares Scaling and Ranging OptCost & RepStock
MIL-5TD-16294, IEC 61508, ISO 26262, IS0 2000

Reliability Block Diagram, Network Diagram, Availability Analysis
Fault Tree Analysis, Safety & Risk Analysis

Event Tree Analysis, Consequence Analysis

Markov Analysis, Markov Chains States & Transition Diagrams

Full Version
Full Version
Full Version
Full Version
Full Version
Full Version
Full Version
Full Version
Full Version
Full Version
Full Version
Full Version
Full Version

call and walk you through this procedure.
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2. Network Server Installation

ITEM ToolKit supportsfour types of installationStandalonelNetwork Server, License Server aldtwork Client. This
chapter will provide you the required instruction for installing the software as Network Server. It contains the following

sections:
A What is Network Server Installation?
A Installing the stiware
A Activating and verifying the software

A Network Client Installation
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What is Network Server Installation?

Network Server Installation is designed to provide access to the License Key through a network. After installing the software
on the Network Seer or on a designated Network Client used as a server, the Network Client installation prufiroged

on the client workstation. The software can be launched on the client workstation or on the server.

This option is intended for a single user or npldtiusers that are required to have the software installed on a shared server.
The number of users accessing the software will be limited to the number of licenses purchased.

NETWORK CLIENT #1

Full ITEM ToolKit
Installation + NETWORK SERVER or

Path to the Network License DESIGNATED NETWORK
CLIENT USED AS SERVER.
Full ITEM ToolKit Installation

NETWORK CLIENT # 2 +
Full ITEM ToolKit Network Licenses
Installation +

Path to the Network License

NOTE The following must be noted when installing the software on a rlessover:

A THE INSTALLATION MUST BE PHYSICALLY PERFORMED AT THE DESIGNATED NETWORK
SERVER AND CANNOT BE DONE FROM A REMOTE WORKSTATION.

A TOOLKIT MUST BE INSTALLED ON THE SERVER BEFORE IT CAN BE INSTALLED ON A NETWORK
CLIENT.

A SERVER INSTALLATION REQUIRESFUL L ADMINISTRATIVE RIGHTS.

A THE PROGRAM INSTALLATION FOLDER (FOR EXAMPLE: GProgram Fileslterm\ Toolkit\ Programs)
INSTALLED ON THE NETWORK SERVER MUST BE SHARED BETWEEN THE NETWORK SERVER
AND CLIENT WORKSTATION.

A NETWORK CLIENT MUST HAVE FULL ACCESS RIGHTSO THE PROGRAMS FOLDER (FOR

EXAMPLE: C:\Program Filedltem\ Toolkit\ Programs) INSTALLED ON THE NETWORK SERVER.

Installing the Network Server Version of the Software
1- Download and unzip thdEM ToolKit zip file using the linkprovided by email.

2-  Run théfile IT -Vxxx.EXE by right mouse clicking and selectifigun as Administrator' .
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Open

Run with graphics processor >

Open file location

¥ Run as administrator I
Troubleshoot compatibility

3- At the Setup Welcome dialog click Next.

I Setup - TTEM Toolhm
ITEM TﬂﬂlKlt Welcome to the ITEM ToolKit

9.7.3 Setup Wizard

Reliability Prediction

““allah“nr . - Itis recommended that you dose all other applications before
Maintainability ¥ continuing.

! Click Next to continue, or Cancel to exit Setup.

This will install ITEM Teolkit 9.7.3 on your computer.

4-  Click the 'accept agreement' radio button to continue.

License Agreement
Flease read the following important information before continuing. ;

Please read the following License Agreement. You must accept the terms of this
agreement before continuing with the installation.

COFYRIGHT NOTICE

TTEM Software (USA) Inc.

SOFTWARE LICENSE AGREEMENT

IMPORTANT - READ CAREFULLY S

() I do not accept the agreement

< Back ][ Next = ][ Cancel
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5-  Click next again and then enter fhessworgrovided by email.

Setup - [TEM ToolKit 9.7.3

Password
This installation is password protected.

Flease provide the password, then dick Next to continue. Passwords are
case-sensitive.

Password:

[ <Back || mext> | [ concel

6- Click next and then enter the desired destination location.

Setup - [TEM ToalKit 9.7.3

I Select Destination Location
i Where should ITEM ToolKit 9.7.3 be installed?

l Setup will install ITEM Toolkit 9.7.3 into the following folder.

To continue, dick Mext. If you would like to select a different folder, dick Browse.

Browse...

At least 3. 1ME of free disk space is required.

<Back || mext> | [ cancel
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7- Click next again and the select the Network Server' radio button followed by next.
Setup - ITEM ToolKit 9.7.3
Setup Type
Installation Type Options
Please select the option that best suits your requirements:
() License Server - Network License Server Program Only
= Network Client - Full Program installation which will connect to a Network License
— Server
Network Server -Full Program installation which other Network Clients can
‘connect to
(= Standalone - Full Program installation on a Standalone Computer. No Network
' Required
[ < Back ][ Mext > ] [ Cancel ]
8-

Select the desired type of Ser@onnection you wish for your Client Machines and then click next.

Setup - ITEM ToalKit 9.7.

Server Installation Connection Type

Please select the type of Server Connection you wish for the Client Machines. The
MNetwork Fileshare option requires Full ReadWrite access to the destination folder.

() Network Fileshare

<Back || mext> | [ cancel




24 ITEM ToolKit Getting Started Guide

9- If you have selected the TCP/IP connection option, enter the Port Number ("9998' by default) and click Next.

Setup - ITEM ToolKit 9.7,

Server Port Number

Please spedfy Server Port Number for TCP/IP Connection

TCF/IP Port Mumber:

==

[ <gck | net> | [ concel

10- Select the desired Start Menu folder and then click next.

Setup - [TEM ToolKit 9.7.3

Select Start Menu Folder
Where should Setup place the program's shortouts?

i Setup will create the program's shortcuts in the following Start Menu folder.

To continue, dick Next. If you would like to select a different folder, dick Browse.

[[TEM Software] Browse...

<Back || mext> | [ cancel
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11- Selectwhether you wish to create a desktop icon and then click next.

Setup - ITEM ToolKit 9.7.3

L J |
Select Additional Tasks
Which additional tasks should be performed?

Select the additional tasks you would like Setup to perform while installing ITEM Toolkit
9.7.3, then dick Next.

Additional icons:

[ <Back ][ met> | [ cancel |

12- Review the displayed installation details and if acceptable click Install.

Setup - ITEM ToolKit 9.7.3

Ready to Install
Setup is now ready to begin installing ITEM Toolkit 9.7.3 on your computer,

Click Install to continue with the installation, or dick Back if you want to review or
change any settings.

Server Exe Files
Toolkit Property Files
ToolKit Example
Toolkit Help Files
Toolkit Spell Chedker

Start Menu folder:
ITEM Software

Additional tasks:
Additional icons:
Create a desktop icon

<Back | Instal
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13- Installation will now begin.

ﬁtup - ITEM ToolKit 9.7.3 [E=HEE~
Installing
Please wait while Setup installs ITEM ToolKit 9.7.3 on your computer.

Extracting files...
C:\Program Files (x86)\[TEM\ToolKit\Programs\IT.chm

14- Once completed, click the Finish button.

ﬁtup - ITEM ToolKit 9.7.3 e

"'EM TﬂﬂlKlt ggir:[llglt“hﬁilzlg ::(I;e ITEM ToolKit 9.7.3

ne"ahlllty Predlchﬂﬂ Setup has finished installing ITEM Toolkit 9.7.3 on your
ﬁ"allab“ﬂr - computer. The application may be launched by selecting the
-

AT installed icons.
Malmamahl"ty Click Finish to exit Setup.
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Activating the Software

1- IMPORTANT: Once installation is complete, then please run the prodf&ivl ToolKit License Manager
using the right mouse click option on the desktop shoiRur as administrator'.

Run with graphics processor

Open file location

I ) Run as administrator
Troubleshoot compatibility

2-  You will be prompted with ®emo Notification. Please use thictivate Online' option.

This is an evaluation version of ITEM Toolkit.
For technical or sales enquiries please contact:

ITEM Software in USA: (714) 408 7788 or
ITEM Software in Europe: +34 (0) 2392 16 0707

Visit ITEM Software Website

30 days leftin the evaluation period.

Activate by Email || Activate Online I Activate by Phone Continue |

IMPORTANT: Internet Access is required and the License ID provided is specifically for a Network Server
License. If internet access is not available then please contact us for details on how to udeedaiteoiative
methods of activation.
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3- At the Online Activation dialog please enter theense ID andPasswordprovided in the ltem Software email. If
you do not have these details then please contact us.

Online Activation - Version 9.7.3

To obtain your ID and Password, please logon to our

website customer area.

Internet Access Required

License ID: I |

Password: I

4- If your details are correct you should be ppted by Activation Complete!".

5-  Now you will need to Install and Start the License Server Service. To do this please go to the software menu optior
'IT License Server > Server Configuration’.

2 Item ToolKit License Manage

IT License Server  IT License Client  Help

Computer Info.
User Mame: ILIser

Cornputer Marme: IGHAHAM-DELL
IP Address: o .0 .0 .0

Cancel
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IT License Server | IT License Client Help

License information...
License Activation By Phone...
License Activation Online...

I Server configuration...

Server Log...

6- Here, please switdhe Radio Button frorThread' to 'Service'.

[ TCPAP License setup

Item Toolkit icense setup
7 Standalome Work station
 Metwork Client
& Mebwork Server

License commurnication method
& TCRARP
7 Metwork file share

License path

C:WProgram Files [xBE]8 TEMAT oolkit\Frograms

Browse |

MNetwark Adapter IWireIess Metwark, Connection 2

Server IP Address; | 169 . 254 . 5 . B2

[E3

Part Murnber:

Server execution lype

Start Server Service |

Stop Server Service |

Install az Service

Start Server Thread |

Stop Server Thread |

7-  Now Click on thélnstall as Service' button, followed by'Start Server Service'.

— Server execution tpe

 Thiead

Start Server Service

Stop Server Service I I Inztall az Service I

Start 5826[ Thread |

Stop Server Thread I 1
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8- Inthe'Task Manager > Servicesyou should now hava Service running calletl _LicMgr' which will monitor
any calls from Client machines requesting the License. This Service needs to be running constantly on the Server f
Clients to access the license. Also, please make a note of the IP Address éoveéhesBown on the License
Manager main window, which will be required when setting up the Client Machines.

Item ToolKit License Manag

IT License Server  IT License Client  Help

Computer Info.
User Name: IUSEr

Carmputer Name: |GRAHAM-DELL
|IPAddress: o .o .o .0

Cancel |

9- Network Server installation and activation is now complete. The software will now need to be instalee@lenth
Machines and link to this servétlease see Network Client Installation section for full instructions.

Verifying the Software

To Check Which Modules Are Activated

1- To check the License Information you can select 'License Information' frorofthese menu. This will show the
license details for each module.

,
0 o s e v S

IT License Server | IT License Client Help

| License information... I —

License Activation By Phone...

License Activation Online...
Server configuration...

Server Log...
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i [:] Server License In £ o [
~Module Mame — ~Metwork Licenses ——  — Avaiizble Licenses —  —Maintenance Bxpiration — License ID———
| |2 1 Jan 01, 2025 112345678
Telcordia 1 1 Jan 01, 2025 112345678
NSWC 1 1 Jan 01, 2025 112345678
FMECA 1 1 Jan 01, 2025 112345678
RED 1 1 Jan 01, 2025 112345678
Fault Tree 1 1 Jan 01, 2025 112345678
Event Tree 1 1 Jan 01, 2025 112345678
Markov 1 1 [ 3an 01, 2025 [L123a5678
IEC-62380 1 1 Jan 01, 2025 112345678
CHINA-2998 1 1 Jan 01, 2025 112345678
SpareCost 1 1 Jan 01, 2025 112345678
MairTain 1 1 Jan 01, 2025 112345678
IEC-61709 1 1 | 3an 01, 2025 |L123a5678

Please do not hesitate to contact us if you have any problems with the instructions above and we will ba treppyte
call and walk you through this procedure.
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Network Client Installation
1- Download and unzip thdEM ToolKit zip file using thdink provided by email.

2-  Run the filelT -vV*** EXE by right mouse clicking and selectitRun as Administrator' .

Open
Run with graphics processor >

Open file location

® Run as administrator I
Troubleshoot compatibility

3- At the Setup Welcome dialog click Next.

Setup - ITEM ToolKit_.u
ITEM ToolKit st v rgm vooter

nellahllltv PrEdlDtlDﬂ This will install TTEM ToolKit 9.7.3 on your computer,

A\‘allammr . - Tt is recommended that you dose all other applications before
Maintainability continuing.
Click Next to continue, or Cancel to exit Setup.

E  Next > | [ Cancel
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4- Click the 'accept agreement' radio button to continue.

Setup - ITEM ToolKit 9.7.3

License Agreement
Please read the following impertant information before continuing.

Please read the following License Agreement. You must accept the terms of this
agreement before continuing with the installation.

COPYRIGHT NOTICE

[TEM Software {USA) Inc.

SOFTWARE LICEMSE AGREEMENT

[MPORTANT - READ CAREFULLY

(7)1 do not accept the agreement

[ <Back || mext> | [ cancel

5-  Click next again and then enter the passvpoovided by email.

Setup - ITEM ToolKit 9.7.3

Password
This installation is password protected.

Please provide the password, then dick Next to continue. Passwords are
case-sensitive.

Password:

<Back [ mext> | [ cancel
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6-

Click next and then enter the desired destindtioation.

Setup - ITEM ToolKit 9.7.3

Select Destination Location
Where should TTEM Toolkit 9.7.3 be installed?

l Setup will install ITEM ToolKit 9.7.3 into the following folder.

To continue, dick Next. If you would like to select a different folder, dick Browse.

Browse...

At least 3.1 MB of free disk space is required.

[ <Back | mext> | [ cancel |

7- Click next again and the select the 'License Server' radio button followed by next.

Setup - ITEM ToolKit 9.7.3

Setup Type
Installation Type Options

Please select the option that best suits your requirements:

() License Server - Network License Server Program Only

Network Client - Ful Program installation which will connect to a Network License
® Server

= Network Server -Full Program installation which other Network Clients can
" connect to

(= Standalone - Full Program instalation on a Standalone Computer. No Network
"~ Required

<Back || mext> | [ cancel
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8- Select the correct type of Client Connection for your Server and then click next.

Setup - ITEM ToolKit 9.7.3

Client Installation Connection Type

Please select Client Connection Type for the Server.

() Netwaork Fileshare

[ <gck || next> | [ camcel |

9- If the connection type seledavas TCP/IP please enter the correct 'Server Port Number' ('9998' by default) and
'Server IP Address' and then click Next.

Setup - ITEM ToolKit 8.7.3

Client Installation Connection Type
Server TCP/IP Setting

Please specify Server Port Number and IP Address for TCP/IP Connection.

Server Port Number:

==

Server IP Address:

<Back || mext> | [ cancel
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10- If the connection type selected was Network Fileshare, enter the License Path and click Next.

Setup - ITEM ToolKit 9.7.3

Client Installation Connection Type
Network Fileshare License Path

The license Path should be to the main Program folder on the Server, e.g. "L:\Program
Files (x86)" and NOT the full path. Full Read/Write access to this folder is also required

Browse...

[ <Back || met> | [ cancel

11- Select the desired Start Mefolder and then click next.

Setup - ITEM ToolKit 9.7.3

Select Start Menu Folder
Where should Setup place the program's shortcuts?

i Setup will create the program's shortcuts in the following Start Menu folder.

To continue, dick Next. If vou would like to select a different folder, dick Browse.

m Browse...

<Back [ mext> | [ cancel
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12- Select whether you wish to create a desktop icon and then click next.

Setup - ITEM ToolKit 9.7.3

Select Additional Tasks
Which additional tasks should be performed?

Select the additional tasks you would like Setup to perform while installing ITEM Toolkit
9.7.3, then didk Next.

Additional icons:

[ <Back || met> | [ concel |

13- Review the displayed installation details and if acceptable click Install.

Setup - ITEM ToolKit 9.7.3

Ready to Install
Setup is now ready to begin instaling ITEM ToolKit 9.7.3 on your computer,

Click Install to continue with the installation, or didck Back if you want to review or
change any settings.

Server Exe Files
Toolkit Property Files
ToolKit Example
Toolkit Help Files
Toolkit Spell Chedker

Start Menu folder:
ITEM Software

Additional tasks:
Additional icons:
Create a desktop icon

<Back [ Instal | [ cancel
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14 Installation will now begin.

[7) Setup - ITEM ToolKit 9.7.3. S e
Installing
Please wait while Setup installs TTEM Toolit 5.7.3 on your computer. 3

Extracting files...
C:\Program Files (x86) ITEM{Toolkit\Programs\IT.chm

15 Once completed, click the Finislutbon.

[ setup - ITEM TUUJK_. —
ITEM TﬂﬂIKlt Completing the ITEM ToolKit 9.7.3

Setup Wizard

REIIahIIItT PrEI:III:III]n Setup has finished instaling ITEM ToolKit 9.7.3 on your
Ma"ammy - computer., The application may be launched by selecting the
£

TR - | installed icons.
Maintainability o _
Click Finish to exit Setup.

16- IMPORTANT: Once installation is complete, then please run the prod@if&l ToolKit using the right mouse
click option on the desktop short¢cRun as administrator'.

Run with graphics processor

Open file location

® Run as administrator
Troubleshoot compatibility
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17- Once installation is complete on the Server and Client, starting the softivauld connect to the Server without
any demo notification or any other prompts. You can refer to the separate document 'TCP/IP Server Service
Problems' if you encounter any connection problems.

Verifying the Software

To Check Which Modules Are Activaed

1- To check connection to the Server and make sure the licenses are being picked up select '‘About’ from the Help me
and click the Network Info button.

About ITEM ToalKit

ToolKit Version 5.7.3
ICopyright (C) 2022 [
[TTEM SOFTWARE (USA) INC. [

- Reliability & Safety Analysis Tools indude the following Modules:

MIL-217 Module MIL-HDEK-217F Notice 2, ANSI/VITA 51.1 - 2008 Demo Version
Telcordia Module Bellcore/Telcordia SR-332 Issue 4/Issue 3/ssue 2fIssue 1, TR-332 | Demo Version
IEC-62380 Module IEC-62380 TR 1 (UTEC 80-810) Full Version

IEC-61709 Module IEC-61709 Edition 3.0 2017-02 Demo Version
China 2998 Module GJIB/z 2998 Dema Version
NSWC Module MNSWC-88/LE1, NSWC-06/LE10, NSWC-11 Demo Version
MainTain Module Maintainability Standard MIL-HDBK-472 Procedure V Demo Version
SpareCost Module Spares Scaling and Ranging OptCost & RepStock Demo Version
FMECA Module MIL-5TD-1629A, [EC 61508, IS0 26262, IS0 9000 Demo Version
RED Module Reliability Block Diagram, Netwark Diagrams Dema Version
FTA Module Fault Tree Analysis, Safety & Risk Analysis Dema Version
ETA Module Event Tree Analysis, Consequence Analysis Demo Version
MKV Module Markov Analysis, Markov Chains States & Transition Diagrams Demo Version

—Module Mame | — # of Network Licenses — Available Licenses - - License Type —— [ Maintenance Expiration — i
| milz17 [1] o Demo Version
Bellcore 1] 0 Demo Version
NSWC 0 a Demo Version
FMECA 0 a Demao Version
RED 0 0 Demo Version
FaultTree 0 1} Demo Version
EventTree ] o Demo Version
Markov 0 0 Demo Version
RDF2000 1 1] Ful Version Sep 17, 2022
2998 0 o] Demo Version
SpareCost [i] [} Demo Version
MainTain 0 a Demo Version
IEC-51709 [i] o Demo Version
Toolkit Server Version: [9527

Please do not hesitato contact us if you have any problems with the instructions above and we will be more than happy tc
call and walk you through this procedure.
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3. License Server Installation

ITEM ToolKit supportsfour types of installation: Standalone, Network\&egrLicense Server andetwork Client. This
chapter will provide you the required instruction for installing the License Server Software. It contains the follovang secti

A What is License Server Installation?
A Installing the License Manager Software
A Activating and Verifying the Licenses

A Network Client Installation
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What Is License Server Installation?

License Server Installation is designed to provide access to the License Key through a network. After installing the License
Manager software on the Network Sartde Network Client installation must performedon the client workstatiorOnly

the License Manager will be installed on the servetTEM ToolKit will not be installed and cannot be run on the

server.

This option is intended for a single user or iiplét users that are required to have the Software Licenses installed on a shared
license server. The number of users accessing the software will be limited to the number of licenses purchased.

NETWORK CLIENT #1
Full ITEM ToolKit
Installation +
Path to the Network License

LICENSE SERVER
License Manager installation

only
+
NETWORK CLIENT # 2 Network Licenses
Full ITEM ToolKit
Installation +

Path to the Network License

NOTE The following must be noted when installing thftveare on a network server:

A THE INSTALLATION MUST BE PHYSICALLY PERFORMED AT THE DESIGNATED NETWORK
SERVER AND CANNOT BE DONE FROM A REMOTE WORKSTATION.

A THE LICENSE MANAGER MUST BE INSTALLED ON THE SERVER BEFORE IT CAN BE INSTALLED
ON A NETWORK CLIENT.

A SERVER INSTALLATION REQUIRESFULL ADMINISTRATIVE RIGHTS.

A THE PROGRAM INSTALLATION FOLDER (FOR EXAMPLE: GProgram Filesltem\ Toolkit\ Programs)
INSTALLED ON THE NETWORK SERVER MUST BE SHARED BETWEEN THE NETWORK SERVER
AND CLIENT WORKSTATION.

A NETWORK CLIENT MUST HAVE FULL ACCESS RIGHTS TO THE PROGRAMS FOLDER (FOR

EXAMPLE: C\Program Filedltem\ Toolkit\ Programs) INSTALLED ON THE NETWORK SERVER.
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Installing the License Manager

1- Download and unzip thdEM ToolKit zip file using thdink provided by email.

2-  Run the filelT -V*** EXE by right mouse clicking and selectitiRun as Administrator' .

Open
Run with graphics processor >

Open file location

G Run as administrator
Troubleshoot compatibility

3- At the Setup Welcome dialog click Next.

£ Setup - ITEM Toolﬁt_.u
ITEM TﬂﬂIKIt Welcome to the ITEM ToolKit

9.7.3 Setup Wizard

Reliability Prediction

Mallallllll! Itis recommended that you dose all other applications before

- 4
Maintainability continuing.
safet}' Click Next to continue, or Cancel to exit Setup.

This will install ITEM Teelkit 9.7.3 on your computer.

i
—d

[ Next> [ Cancel
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4- Click the 'accept agreement' radio button to continue.

Setup - ITEM ToolKit 9.7.3

License Agreement
Please read the following impertant information before continuing.

Please read the following License Agreement. You must accept the terms of this
agreement before continuing with the installation.

COPYRIGHT NOTICE

ITEM Software (USA) Inc.

SOFTWARE LICENSE AGREEMENT

IMPORTANT - READ CAREFULLY

() I do not accept the agreement

MNext >

5-  Click next again and themeer the passworprovided by email.

Setup - ITEM ToolKit 9.7.3

Password
This installation is passwerd protected.

Please provide the password, then dick Next to continue. Passwords are
case-sensitive.

Password:

<Back | Mext> | [ cancel
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6- Click next and then enter the desired destination location.

Setup - ITEM ToolKit 9.7.3

Select Destination Location
Where should ITEM ToolKit 9.7.3 be installed?

l Setup will install ITEM ToolKit 9.7.3 into the following folder.

To continue, dick Mext. If you would like to select a different folder, dick Browse.

Browse...

At least 3. 1 MB of free disk space is required.

[ <Back | mext> | [ concel |

7- Click next again and the select the 'License Server' radio button followed by next.

Setup - [TEM ToalKit 9.7.3

Setup Type
Installation Type Options

Flease select the option that best suits your requirements:

= Network Client - Full Program installation which will connect to a Network License
" Server

(= Metwork Server - Full Program installation which other Network Clients can
 connect to

= Standalone -Full Program installation on a Standalone Computer. No Network
' Required

<Back || mext> | [ cancal
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8- Select the desired typé Server Connection you wish for your Client Machines and then click next.

Setup - ITEM ToolKit 9.7.

Server Installation Connection Type

Flease select the type of Server Connection you wish for the Client Machines. The
Network Fileshare option requires Full Read/Write access to the destination folder.

(7) Network Fileshare

[ =Bk [ mext> | [ concel |

9- If you have selected the TCP/IP connection option, enter the Port Number and click Next.

Setup - ITEM ToolKit 9.7.

Server Port Number

Please spedify Server Port Number for TCR/IP Connection

TCF/IP Port Mumber:

o]

<Back [ Mext>
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10- Select the desired Start Menu folder and then click next.

Setup - ITEM ToolKit 9.7.3

Select Start Menu Folder
Where should Setup place the program's shortcuts?

l Setup will create the program's shortcuts in the following Start Menu folder.

To continue, dick Next. If you would like to select a different folder, dick Browse.

[TEM Software] Browse...

[ <pak | mext> | [ concal |

11- Select whether yowish to create a desktop icon and then click next.

Setup - [TEM ToalKit 9.7.3

Select Additional Tasks
Which additional tasks should be performed?

Select the additional tasks you would like Setup to perform while installing ITEM Toolkit
9.7.3, then didk Next.

Additional icons:

<Back || mext> | [ concel
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12- Review the displayed installation details and if acceptable click Install.

Setup - ITEM ToolKit 9.7.3

Ready to Install
Setup is now ready to begin installing TTEM Toolkit 9.7.3 on your computer.

Click Install to continue with the installation, or dick Badk if you want to review or
change any settings.

Server Exe Files
Toolkit Property Files
Toolkit Example
Toolkit Help Files
Toolkit Spell Chedker

StartMenu folder:
ITEM Software

Additional tasks:
Additional icons:
Create a desktop icon

13- Installation will now begin.

Setup - [TEM ToalKit 9.7.3

Installing
Please wait while Setup installs ITEM ToolKit 9.7.3 on your computer.

Extracting files...
C:\Program Files (x86)\ITEM\ToolKit\Programs\IT.chm
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14- Once completed, click the Finish button.

Setup - ITEM Toolﬁt_-u
ITEM TDDIKI'I: Completing the ITEM ToolKit 9.7.3

Setup Wizard

Reliability Prediction

Setup has finished instaling ITEM ToolKit 9.7.3 on your

.Mal'allllllr - y computer. The application may be launched by selecting the

Maintainability

{ installed icons.

Click Finish to exit Setup.

Activating the Licenses

1- IMPORTANT: Once hstallation is complete, then please run the prodidiv ToolKit License Manageusing
the right mouse click option on the desktop shorRuh as administrator'.

Ranagey Run with graphics processar

Open file location

) Run as administrator

Troubleshoot compatibility

2-  You will be prompted with ®emo Notification. Please use thActivate Online' option.

This is an evaluation version of TTEM TookGt.
For technical or sales enquiries please contact:

ITEM Software in USA: (714) 408 7788 or
ITEM Software in Europe: +44 (0) 2352 16 0707

30 days left in the evaluation period.

Activate by Email || Activate Onine || Activate by Phone
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IMPORTANT: Internet Access is required and the License ID provided is specifically for a Server License. If
internet access is not available then please contact us for details on how to use one of the alterrraideohet

activation.

3- At the Online Activation dialog please enter theense ID andPasswordprovided in the Item Software email. If
you do not have these details then please contact us.

Online Activation - Version 9.7.3 S

To obtain your ID and Password, please logon to our

website customer area.

Internet Access Reguired

License ID: | |

Password: |

Cancel | oK |

4-  If your details are correct you should be promptetiAntivation C omplete!".

Success! ﬂ

Activation Complete!

5-  Now you will need to Install and Start the License Server Service. To do this please go to the software menu option
'IT License Server > Server Configuration’.

‘

IT License Server [T License Client Help
Computer Info.
User Mame: ‘USEf

Compuiter Name: ‘GHAHAM -DELL

IP Address: 0 i] 0 ]

Cancel
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o e i S
I[r-rucm] IT License Client  Help
| License information... —
License Activation By Phone...
License Activation Online...
I Server configuration...

Server Log...

6- Here, please switch the Radio Buttoorh'Thread' to 'Service'

. TCP/IP License setup

Item Toolkit icensze setup
7 Standalone Wworkstation
7 Mebwork Clisrt
& Mebwork Server

License communication method
& TCRAR
7 Metwork file share

License path

C:A\Program Files (864 TEMAT colkitsPrograms Browse |

MNetwork Adapter IWireIess Metwork, Connection 2 LI

Server IP Address; | 169 . 254 . 5 B2 Part Mumnber: 3395

Server execution type

Start Server Service | Stop Server Service | Install az Service |

Start Server Thread | Stop Server Thread |

Ok I Cancel |

7- Now Click on thelnstall as Service' button, followed by'Start Server Service'.

— Semver execution type

E: " Thread
Start Server Service Stop Server Service | I Install as Service I
Start 5326r Thread | Stop Server Thread | 1

8- Inthe'Task Manager > Servicesyou should now have a Service runnindezilI T_LicMgr'  which will monitor
any calls from Client machines requesting the License. This Service needs to be running constantly on the Server f
Clients to access the license. Also, please make a note of the IP Address for the Server, shoviceosehe L
Manager main window, which will be required when setting up the Client Machines.
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L+] Item ToolKit License Manage
IT License Server  IT License Client  Help

Computer Info.
User Mame: IUser

Carmputer Name: |GRAHAM-DELL
|IPAddress: o .o .o .0

9- License Server installation and activation is now complete. The software will now need to be installed on the Client
Machines andink to this serverPlease see Network Client Installation section for full details.

Verifying the Software

To Check Which Modules Are Activated

1- To check the License Information you can select 'License Information' from the software menu. Thawiliesh
license details for each module.

ITEM ToalKit License

!! IT License Server ' IT License Client Help

I License information... I —
License Activation By Phone...
License Activation Online...
Server configuration...

Server Log...
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—Module Name — —Metwork Licenses —— — Awailsble licenses ——  —Mainienance Expiration — —License ID
MILHDEK-217 | || 1 1 Ian 01, 2025 112345678
Telcordia 1 1 3Jan 01, 2025 112345678
NSWC 1 1 Jan 01, 2025 L12345678
FMECA 1 1 Jan 01, 2025 L12345678
REBD 1 1 Jan 01, 2025 L12345678
Fault Tree | 1 Jan 01, 2025 112345678
Event Tree | 1 Jan 01, 2025 L12345678
Markov 1 1 Jan 01, 2025 112345678
IEC-62330 1 1 Jan 01, 2025 112345678
CHINA-295B 1 1 Jan 01, 2025 112345678
SpareCost 1 1 Jan 01, 2025 112345678
MainTain 1 1 Jan 01, 2025 L12345678
IEC-61709 ( 1 Jan 01, 2025 L12345678

Please do not hesitate to contact us if you have any problems with the instructions above and we will be more than happy to
call and walk pu through this procedure.
Network Client Installation

1- Download and unzip thdEM ToolKit zip file using thdink provided by email.

2-  Run the filelT -V*** EXE by right mouse clicking and selectitiRun as Administrator' .

Run with graphics processor

Open file location

% Run as administrator
Troubleshoot compatibility

3- At the Setup Welcome dialog click Next.

ITEM TODIKIt Welcome to the ITEM ToolKit I

9.7.3 Setup Wizard
Reliability Prediction
Availability —
Maintainability

This wil install ITEM Toolkit 9.7.3 on your computer.

Itis recommended that you dose al other applications before
continuing.

! Click Nextt to continue, or Cancel to exit Setup.

=
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4-

5-

Click the 'accept agreement’ radio button to continue.

Setup - ITEM ToolKit 9.7.3

License Agreement
Please read the following impertant information before continuing.

Please read the following License Agreement. You must accept the terms of this
agreement before continuing with the installation.

COPYRIGHT NOTICE

[TEM Software {USA) Inc.

SOFTWARE LICEMSE AGREEMENT

[MPORTANT - READ CAREFULLY

(7)1 do not accept the agreement

[ <Back || mext> | [ cancel

Click next again and then enter the passvpayided by email.

Setup - ITEM ToolKit 9.7.3

Password

This installation is password protected.

Please provide the password, then dick Next to continue. Passwords are
case-sensitive.

Password:

<Back [ mext> | [ cancel
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6-

Click next and then enter the desired destination location.

Setup - ITEM ToolKit 9.7.3

Select Destination Location
Where should TTEM Toolkit 9.7.3 be installed?

l Setup will install ITEM ToolKit 9.7.3 into the following folder.

To continue, dick Next. If you would like to select a different folder, dick Browse.

Browse...

At least 3.1 MB of free disk space is required.

[ <Back | mext> | [ cancel |

7- Click next aga and the select the 'License Server' radio button followed by next.

Setup - ITEM ToolKit 9.7.3

Setup Type
Installation Type Options

Please select the option that best suits your requirements:

() License Server - Network License Server Program Only

Network Client - Ful Program installation which will connect to a Network License
® Server

= Network Server -Full Program installation which other Network Clients can
" connect to

(= Standalone - Full Program instalation on a Standalone Computer. No Network
"~ Required

<Back || mext> | [ cancel
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8- Select the correct type of Client Connection for your Server and then click next.

Setup - ITEM ToolKit 9.7.3

Client Installation Connection Type

Please select Client Connection Type for the Server.

() Netwaork Fileshare

[ <gck || next> | [ camcel |

9- If the connection type selected was TCP/IP please ergecdiiect 'Server Port Number' ('9998' by default) and
'Server IP Address' and then click Next.

Setup - ITEM ToolKit 8.7.3

Client Installation Connection Type
Server TCP/IP Setting

Please specify Server Port Number and IP Address for TCP/IP Connection.

Server Port Number:

==

Server IP Address:

<Back || mext> | [ cancel
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10- If the connection type selected was Network Fileshare, enter the License Path and click Next.

Setup - ITEM ToolKit 9.7.3

Client Installation Connection Type
Network Fileshare License Path

The license Path should be to the main Program folder on the Server, e.g. "L:\Program
Files (x86)" and NOT the full path. Full Read/Write access to this folder is also required

Browse...

[ <Back || met> | [ cancel

11- Select the desired Start Menu folder and then click next

Setup - ITEM ToolKit 9.7.3

Select Start Menu Folder
Where should Setup place the program's shortcuts?

i Setup will create the program's shortcuts in the following Start Menu folder.

To continue, dick Next. If vou would like to select a different folder, dick Browse.

m Browse...

<Back [ mext> | [ cancel
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12- Select whether you wish to create a desktop icon and then click next.

Setup - ITEM ToolKit 9.7.3

Select Additional Tasks
Which additional tasks should be performed?

Select the additional tasks you would like Setup to perform while installing ITEM Toolkit
9.7.3, then didk Next.

Additional icons:

[ <Back || met> | [ concel |

13- Review the displayed installation details and if acceptable click Install.

Setup - ITEM ToolKit 9.7.3

Ready to Install
Setup is now ready to begin instaling ITEM ToolKit 9.7.3 on your computer,

Click Install to continue with the installation, or didck Back if you want to review or
change any settings.

Server Exe Files
Toolkit Property Files
ToolKit Example
Toolkit Help Files
Toolkit Spell Chedker

Start Menu folder:
ITEM Software

Additional tasks:
Additional icons:
Create a desktop icon

<Back [ Instal | [ cancel
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14- Installation will now begin.

Setup - ITEM ToolKit 9.7.3
Installing
Please wait while Setup installs [TEM ToolKit 2.7.3 on your computer.

Extracting files...
C:\Program Files (x86)\ITEM\ToclKit\Programs\IT.chm

15 Once completed, click the Finish button.

Setup - ITEM ToolKit 9.7.3

| . )
| ITEM TOOIKIt 52{:]‘5'?3;22 :(Iile ITEM ToolKit 9.7.3

ne"ahlllty Predll:hl]n Setup has finished instaling ITEM ToolKit 9.7.3 on your
Mallahllﬂl - computer. The application may be launched by selecting the

il 1. - installed icons.
Malmal“ahlllty Click Finish to exit Setup.

16- IMPORTANT: Once hstallation is complete, then please run the prodidv ToolKit using the right mouse
click option on the desktop short¢cRun as administrator'.
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Run with graphics processor

Open file location

I 0 Run as administrator

Troubleshoot compatibility

17- Once installation is complete on the Server and Client, starting the software should connect tethégtSent
any demo notification or any other prompts. You can refer tegbionTCP/IP Server Services Problems' if you
encounter any connection problems.

Verifying the Software

To Check Which Modules Are Activated

1- To check connection to the Senaerd make sure the licenses are being picked up select 'About’ from the Help menu
and click the Network Info button.

About ITEM To

LTEM ToolKit Version 9.7.3
Copyright (C) 2022
ITEM SOFTWARE {USA) INC.

Reliability & Safety Analysis Tools incude the following Modules:

MIL-217 Module MIL-HDBK-217F Notice 2, ANSI/VTTA 51.1 - 2008 Demo Version
Telcordia Module BellcoreTelcordia SR-332 Issue 4/Issue 3/Issue 2/Issue 1, TR-332 | Demo Version
IEC-52330 Module IEC-62380 TR, 1 (UTEC 80-810) Full Version

IEC-61709 Module IEC-61709 Edition 3.0 2017-02 Demo Version
China 2998 Module GIB/z 2998 Demao Version
NSWC Module NSWC-98/LE1, NSWC-06/LE10, NSWC-11 Demo Version
MairTain Module Maintainability Standard MIL-HDBK-472 Procedure V Dema Version
SpareCost Module Spares Scaling and Ranging OptCost & RepStack Dema Version
FMECA Module MIL-5TD-1629A, IEC 61508, ISO 26262, IS0 9000 Demo Version
RED Module Reliability Block Diagram, Network Diagrams Demo Version
FTA Module Fault Tree Analysis, Safety & Risk Analysis Demo Version

ETA Module Event Tree Analysis, Consequence Analysis Dema Version
MKV Module Markov Analysis, Markov Chains States & Transition Diagrams Demo Version
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Client License Information

—Module Name | — # of Network Licenses - Available Licenses | ~License Type —— - Maintenance Expiration —
MilZ17 1] 1] Diemo Version
Bellcore 1] 1] Diemo Version
NSWC [u} 0 Demo Version
FMECA [u} 0 Demo Version
RED [u} 0 Demo Version
FaultTree 0 0 Demo Version
EventTree o a Demo Version
Markow i 0 Diema Version
RDF2000 1 1] Full Version Sep 17, 2022
2998 i 0 Diema Version
SpareCost o a Demo Version
MairTain 1] 0 Demo Version
IEC-51709 i} o] Dema Version
Toolkit Server Version: W
L

Please do not hesitate to contact us if you have any prehidim the instructions above and we will be more than happy to
call and walk you through this procedure.
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4. Network Client Installation

ITEM ToolKit supportsfour types of installation: Standalone, Network Server, Network License SevsBletwork Client.
This chapter will provide you the required instruction for installing the software as a Network Client. It containswiregfollo
sections:

A What is Network Client Installation?
A Installing the Software
A Activating the Software

A Verifying the Software
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What Is Network Client Installation?

Network Client Installation is designed to install ITEM ToolKit on the client workstation and to create a path fromthe clien
workstation to the network server. Upon completing the installation of the Network Client {alikstation), the license

keys that are installed on your network server can be accessed from the client workstation. Network server installagion must
present and activated within your network prior to installing the Network Client.

NETWORK CLIENT #1

Full ITEM ToolKit

Installation + NETWORK SERVER
Path to the Network License or
LICENSE SERVER
NETWORK CLIENT # 2 with installation and activation
Full ITEM ToolKit completed
Installation +

Path to the Network License

NOTE The bllowing must be noted when installing the software on a Network Client:

A

NETWORK CLIENT INSTALLATION MUST BE PHYSICALLY PERFORMED AT THE DESIGNATED
CLIENT WORKSTATION AND CANNOT BE PERFORMED FROM REMOTE WORKSTATION OR
SERVER.

TOOLKIT OR THE LICENSE MANAGERMUST BE INSTALLED ON THE NETWORK SERVER BEFORE
DOING A NETWORK CLIENT INSTALLATION.

NETWORK CLIENT INSTALLATION REQUIRESFULL ADMINISTRATIVE RIGHTS.

THE PROGRAMS FOLDER (FOR EXAMPLE: ROGRAM FILESAITEM\ TOOLKIT\ PROGRAMS)
INSTALLED ON THE NETWORK SERER MUST BE SHARED BETWEEN THE NETWORK SERVER
AND CLIENT WORKSTATION.

NETWORK CLIENT MUST HAVE FULL ACCESS RIGHTS TO THE PROGRAMS FOLDER (FOR
EXAMPLE: CAPROGRAM FILESITEM\ TOOLKIT\ PROGRAMS) INSTALLED ON THE NETWORK
SERVER.
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Installing the Software

1- Download and unzip thdEM ToolKit zip file using thdink provided by email.

2-  Run the filelT -V*** EXE by right mouse clicking and selectitiRun as Administrator' .

Run with graphics processor

Open file location

%) Run as administrator I

Troubleshoot compatibility

3- At the Setup Welcome dialog click Next.

ITEM Tﬂﬂ] Kit Welcome to the ITEM ToolKit

9.7.3 Setup Wizard

Reliability Prediction

This will install ITEM ToolKit 9.7.3 on your computer.

Ma.llall_lllty. . F Itis recommended that you dlose al other applications before
Maintainability continuing.
Safety ! Click Next to continue, or Cancel to exit Setup.

g Cancel

4- Click the 'accept agreement' radio button to continue.

Setup - [TEM ToolKit 9.7.3 E : E

License Agreement
Please read the following important information before confinuing.

Please read the following License Agreement. You must accept the terms of this
agreement before continuing with the installation.

| »

ITEM Software (USA) Inc.

SOFTWARE LICENSE AGREEMENT

IMPORTANT - READ CAREFULLY i

< Back ][ Next > ][ Cancel
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5- Click next again and then enter the passvpaided by email.

Setup - ITEM ToolKit 9.7.3

Password
This installation is password protected.

Please provide the password, then dick Next to continue. Passwords are
case-sensitive.

Password:

[ <Back || mext> | [ cancel

6- Click next and then enter the desired destination location.

Setup - ITEM ToolKit 9.7.3

Select Destination Location
Where should ITEM Toolkit 9.7.3 be installed?

l Setup will install ITEM ToolKit 9.7.3 into the following folder.

To continue, dick Next. If you would like to select a different folder, dick Browse.

Browse...

At least 3.1 MB of free disk space is required.

<Back [ mext> | [ cancel
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Click next again and the select the 'License Server' radio buttowédl by next.

Setup - ITEM ToolKit 9.7.3

Setup Type
Installation Type Options

Please select the option that best suits your requirements:

() License Server - Network License Server Program Only

Network Client - Ful Program installation which will connect to a Network License
® Server

~ connect to

= Network Server -Full Program installation which other Network Clients can

(= Standalone - Full Program installation on a Standalone Computer. No Network
' Required

[ <Back || met> | [ concel |

8- Select the correct type of Client Connection for your Server and then click next.

Setup - ITEM ToolKit 9.7.3

Client Installation Connection Type

FPlease select Client Connection Type for the Server.

(©) Network Fileshare

<Back || mext> | [ cancel




66 ITEM ToolKit Getting Started Guide

9- If the connection type selected was TCP/IP please enter the correct 'Server Port Number' (*9998' by default) and
‘Server IP Address' and then click Next.

Setup - ITEM ToolKit 9.7.3

Client Installation Connection Type
Server TCP/IP Setting

Flease specify Server Port Mumber and IP Address for TCP/IP Connection.

Server Port Number:

=

Server IP Address:

[ <Bck || wext> | [ camcel |

10- If the connection type selected was Network Fileshare, enter the License Path and click Next.

Setup - ITEM ToalKit 9.7.3

Client Installation Connection Type
Network Fileshare License Path

The license Path should be to the main Program folder on the Server, e.g. "L:\Program
Files (3x86)" and NOT the full path. Full Read Mirite access to this folder is also required

Browse...

<Back || mext> | [ cance
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11- Select the desired Start Menu folder and then click next.

Setup - ITEM ToolKit 9.7.3

Select Start Menu Folder
Where should Setup place the program's shortcuts?

i Setup will create the program's shortcuts in the following Start Menu folder.

To continue, dick Next. If you would like to select a different folder, dick Browse.

m Browse...

[ <Back || met> | [ cancel

]

12- Select whether you wish to create a desktop icaohtlen click next.

Setup - ITEM ToolKit 9.7.3

Select Additional Tasks
Which additional tasks should be performed?

Select the additional tasks you would like Setup to perform while installing ITEM Toolkit
9.7.3, then dick Next.

Additional icons:

<Back || mext> | [ cancel
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13- Review the displayed installation details and if acceptable click Install.

Setup - ITEM ToolKit 9.7.3

Ready to Install
Setup is now ready to begin installing ITEM ToolKit 9.7.3 on your computer.

Click Install to continue with the installation, or dick Back if you want to review or
change any settings.

Server Exe Files
Toolkit Property Files
Toolkit Example
Toolkit Help Files
Toolkit Spell Chedker

Start Menu folder:
ITEM Software

Additional tasks:
Additional icons:
Create a desktop icon

<Back i Instal

14 Installation will now begin.

Setup - ITEM ToolKit 9.7.3

Installing
Please wait while Setup installs [TEM Toolkit 9.7.3 on your computer.

Extracting files. ..
C:\Program Files (x56)\[TEM\ToolKit\ProgramsiIT.chm
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15 Once completed, click the Finish button.

I Setup - ITEM ToolKit Q_Elﬂlﬂ
ITEM ToolKit compieting the TTEM Toolkit 9.7.3

Setup Wizard

REIIahIIItT PrEI:IIEllull Setup has finished instaling ITEM ToolKit 9.7.3 on your
A\la"ammy - computer. The application may be launched by selecting the
« 4 installed icons.

Malmﬂlﬂahlllt}' Click Finish to exit Setup.

16- IMPORTANT: Once installation is complete, then please run the protjrei ToolKit using the right mouse
click option on the desktop short¢cRun as administrator'.

ITEM ToolKit

Run with graphics processor

Open file location

® Run as administrator
Troubleshoot compatibility

17- Once installation is complete on the Server and Client, starting the software should connect to the Server without
any demo natification or any other promptsu can refer to the separate document 'TCP/IP Server Services
Problems' if you encounter any connection problems.

Activating the Software

A Network Client cannot be activated and once the software is installed, it should open normally and read the Licens
Key located on the Server.

NOTE ITEM ToolKit will display error messages if:

1. The software cannot read the License Key because the Network Server is down, the connection is lost, the
client is logged off or the Network Path is incorrect.
2. You have morasers than licenses available.
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Verifying the Software

To Check Which Modules Are Activated

1- To check connection to the Server and make sure the licenses are being picked up select 'About’' from the Help met
and click the Network Info button.

ITEM ToolKit Version 9.7.3
Copyright (C) 2022 [
[TEM SOFTWARE (USA) INC. [

[~ Reliability & Safety Analysis Tools incude the following Modules:

MIL-217 Module MIL-HDEK-217F Notice 2, ANSI/VITA 51.1 - 2008 Demo Version
Telcordia Module Bellcore/Telcordia SR-332 Issue 4flssue 3flssue 2flssue 1, TR-332 | Demo Version
IEC-62380 Module IEC-62380 TR 1 (UTEC 80-810) Full Version

IEC-61709 Module IEC-61709 Edition 3.0 2017-02 Demo Version
China 2998 Module GJBfz 2998 Dema Version
NSWC Module MSWC-98/LE 1, NSWC-06/LE10, NSWC-11 Demo Version
MainTain Module Maintainability Standard MIL-HDBK-472 Procedure ¥ Demao Version
SpareCost Module Spares Scaling and Ranging OptCost & RepStock Demo Version
FMECA Module MIL-5TD-1629A, IEC 61508, ISO 26262, IS0 9000 Demo Version
RED Module Reliability Block Diagram, Network Diagrams Dema Version
FTA Module Fault Tree Analysis, Safety & Risk Analysis Demo Version
ETA Module Event Tree Analysis, Consequence Analysis Demo Version
MKV Module Markov Analysis, Markov Chains States & Transition Diagrams Demo Version

Client License Information

| Module Name | -~ # of Network Licenses - Available Licenses - -License Type —— [ Maintenance Expiration —
Mil217 o [u] Demo Version
Bellcore 0 a Demo Version
NSWC 1] 0 Demo Version
FMECA 1] 0 Demo Version
RED o [u] Demo Version
FaultTree 0 [u] Demao Version
EventTree 0 [u] Demo Version
Markow 0 0 Demo Version
RDF2000 1 o] Full Version Sep 17, 2022
29398 i) 1] Dema Version
SpareCost 0 [u] Demo Version
MainTain 1] 0 Demo Version
IEC-61709 o [u] Demo Version
Toolkit Server Version: W

Please do not hesitate to contact us if you have any problems with the instructions above and we will be more than happy to
call and walk you through this procedure.
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5. Problems Installin g and Starting ITEM Software TCPIP Server Services

If you are experiencing problem with installing and starting ITEM software TCPIP server services then please try the follow
six solutions:

SOLUTION 1:

Network Client Program Launch Problems:

Pleasd.ogin as Administrator and follow the steps below:

Windows 7/8/10/11:

Run with graphics processor

Open file location

9 Run as administrator I
Troubleshoot compatibility

SOLUTION 2:
1. REGEDIT
2. HKEY_LOCAL_MACHINE\SYSTEMCurrentControlSé&Bervicebwcncsve

$ ey s

File Edit View Favorites Help

_> . WCHCS‘.I'C| L] || Klarie T}pr Data ™ |

& Esplug Bxpand REG SZ  (value

e WdBoot New * Erv.. REG_.. rpess

0 waronog | REGSZ  @%3

» - |, WFilter Delete e REGSZ @%5)

; WdiServi REG_D... TreDO0

"B Wi | Femame REG_B.. 8051

> -y WdiSyste s B

o | WebClie Export REG_E.. %Syst

s e b Weesve T Permissions... e REG_SZ MT AL

> - wercplsy I ile.. REG_... 5eCh:,
< ' Copy Key Name s

Computer\HKEY_LOCAL_MACHIMNELNSYSTEM\ CurrentControlSeth\Services\wencsve
ML A e W !
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3. Inthe left pane of this location, right click over tliencsvckey and seled®ermissions In
thePermissionsvindow, highlight the entrAdministrators .

Securty

GI‘OIJD ar User names:

[T ALL APPLICATION PACKAGES
52, CREATOR OWNER

82, 5YSTEM

%Mministmtors (Technoyl“\Administrators)
82 Users (Technoyl\Users)

Pemizsions for Users

Full Cantrol
Read
Special pemissions

For special pemmissions or advanced settings,

click Advanced.

Leam about access control and permissions
0K || camcel || pply |

4. Make sure you have thaill control option checked as far &srmissionss concerned. Ensure same
with Usersentry as well. ClickApply followed byOK when down in both cases. Finally, close tRegistry
Editor and reboot the system. You should now be able to start local services without any hitch.
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SOLUTION 3:

1.

2.

3.

Programs and Features

)

Programs

_—

File Edit View Tools Help
EPSON Easy Photo Print ¥ @& Photo Print

@ ~ 4 il » Control Panel » Programs

v G

Search Control Panel

Control Panel Home

System and Security

Network and Internet

Programs and Features

h 4F  Uninstall a program I ® Turn Windows features on or off I View installed updates

Run programs made for previous versions of Windows

How to install a program

Hardware and Sound

@

Programs

User Accounts and Family
Safety

Appearance and
Personalization

Clock, Language, and Region

Ease of Access

Default Programs
Change default settings for media or devices
Set your default programs

Make a file type always open in a specific program

Select "Turn Windows features on or off

= Windows Features

o

Turn Windows features on or off

To turn a feature on, select its check box. To turn a feature off, clear its check
box. A filled box means that only part of the feature is turned on.

@

® (")

Internet Explorer 11
Internet Information Services

Legacy Components
Media Features

Print and Document Services

RIP Listener

SMB 1.0/CIFS File Sharing Support
Telnet Client

Telnet Server

TFTP Client

Windows Identity Foundation 3.5
Windows Location Provider
Windows PowerShell 2.0
Windows Process Activation Service
Windows TIFF IFilter

Work Folders Client

KPS Services

XPS Viewer

.NET Framework 3.5 (includes .NET 2.0 and 3.0)
.NET Framework 4.5 Advanced Services

Internet Information Services Hostable Web Care

Microsoft Message Queue (MSMQ) Server
Remote Differential Compression APl Support

Simple Network Management Protocol (SNMP)
Simple TCPIP services (i.e. echo, daytime etc)

Simple TCPIP services (i.e. ectdaytime etc.)
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4. OK
5. Restart computer

SOLUTION 4:

1. Locate and Ru€ommand Promptas Administrator:

Search

Everywhere -~
Command Prompt ﬂ

Command Prompt
Pin to Start
Unpin from Taskbar
Open in new window
Run as administrator

istrator

Open file location

2. Installing the Service:

sc create IT_LicMgr binPath= "®rogram Files (x86ltem\Toolkit\Program¥T_LicMgr.exe" start= "Auto"
DisplayName= "IT_LicMgr"

3.  Writing Service Description: sc description IT_LicMgr "ITEM Software Toolkit License Service"
4. Starting the Service:sc start IT_LicMgr
5. Stopping the Servicesc stop IT_LicMgr
6. Deleting the Servicesc delete IT_LicMgr
SOLUTION 5:

Creating a New Rule forInbound TCPIP Connection
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E. Server Manager * New Inbound Rule Wizard

File Action View Help Rule Type

Select the type of firewall rule to create.

£ Server Manager {DELL-520(

=

5 Roles Steps:

2
il Features = Rule Type Whiat type of rule would you like to create?
S Diagnostics
= fm Configuration @ Protocol and Ports
gTasde-leduler @ Action " Program
El @ Windows Firewall wi Profile Rule that controls connections for a program.
Inbound Rules
Outbound Rules @ Name & Port
l: Connection Seq Rule that controls connections for a TCP or UDP port.
*d Monitoring
£ Services " Predefined:
&5 WMI Control BranchCache - Content Retrieval {Uses HTTP)

& Local Users and Gro

E’ﬁ Storage Rule that controls connections for a Windows experience.

" Custom
Custom rule.

Leam more about ule types

cBack | Meas |
=LY e o am

E Server Manager | ™ New Inbound Rule Wizard

Fle Acton View  Protocol and Ports
|
g Server Manager (DE
i’ Roles Steps:
= Features Rule Type Does this rule apply to TCP or UDP?
E Diagnostics
= f‘ﬁ Configuration

Specify the protocols and ports to which this rule applies

Protocol and Ports & TCP

Windows Fir
23 Inbounc
Qutbour
5‘;_. Conneci
S

% Monitori ~
All local port:
. Services =

& WMI Contro ' Specific local ports: {EEEC]
,k. Local Users Example: 80. 443, 5000-5010

=

Profile

]
-

9Task5chedL @ Action i~ UDP
L]
L

Name
Does thig rule apply to all local ports or specfic local ports?

Leam more about protocol and ports

o

<Back || N> Cancel

—
G| LN P~ e
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F* Server Manager | ™ New Inbound Rule Wizard

File Action View  Action
Rl Al

i Server Manager {DE

Specify the action to be taken when a connection matches the conditions specified in the rule.

i‘ Roles Steps:
Ej_:l Features @ Rule Type What action should be taken when a connection matches the specified conditions?
i Diagnostics

= i’ﬁJ!. Configuration @ Protocol and Ports

Task Schedy & Action
=] Windows Fir

23 Inbounc @ Prefile
&% Outbour » MName

Connecl This includes only connections that have been authenticated by using IPsec. Connections

' Allow the connection
This includes connections that are protected with |Psec as well as those are not.

" Allow the connection if it is secure

L will be secured using the settings in IPsec propertties and nules in the Connection Security
%24 Monitori Rule node

L. Services

;Efi WMI Contra Customize.... |

Pl Local Users

E’ﬂ Storage " Block the connection

Leam more about actions

.
S <Back || N> Cancel
=LY e oo

E Server Manager | ™ New Inbound Rule Wizard

File Acton View  Profile
&= Himlk:
T Server Manager (DE

P Roles Steps:
| Features
i Diagnostics
= Eﬁﬂ Configuration | @ Protocol and Ports

Specify the profiles for which this rule applies

@ Rule Type When does this rule apply?

Task Schedl 4, Action
E Windows Fir

£ Inbounc @ Profile
Outbour »  Name
B Comned

B Monitori

L, Services

&5 WMI Contro
P Local Users
Eﬁ Storage

—

o] [ &

™ Domain

Applies when a computer is connected to its corporste domain.
¥ Private

Applies when a computer is connected to a private network location.
™ Public

Applies when a computer is connected to a public network location.

Leam more about profiles

<Back  |[ Mext> Cancel

‘[FD i T m

11/06/2015
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ew Inbound Rule Wizard x|
File Acton Name
m Specify the name and description of this rule
£ Server Mal
32 Roles  Steps:
% Featur @ Rule Type
Diagne
= jﬁ Config @ Protocol and Ports
9 Ta & Action
=
@ Profle Ll
IITEM License Server
» Name
Description (optional)
o ITEM Software License Server Rule for Communication through Port 9558
= wr
.k' Lo
E Storag
K1 —
- <Back || Fnsh | Canes
= — 14:32
ool [, & | FBG .
Server Manager ITEM ense Server Properties 5' hlﬂ
File Action View Help | General | Programs and Services | Computers I
EREN | #| | = | Protocols and Ports | Scope I Advanced I Users
% §EWE’ Manager (DELL-52008RZ) | [SATSTO 11 123 — Protocols and ports I
= Roles Lo———
il Features ﬁl\ame - ey’ Protocol type: n
j\ Diagnostics ITEM Lincense Server Protocol number:
= il’.! Configuration .EranchCache Content
Task Scheduler .Brand1Cad1e Hosted ¢ 4
=] Windows Firewall with Adve .Bra”d"CEd"E Peer Dis Local port ISpeciﬂc Ports J 3
3 Inbound Rules .CDM+ Network Acces |9993 R
Outbound Rules .COM+ Remote Admini
&m Connection Security Ru @Core Networking - De: Example: 80, 443, 5000-5010 3
'Lﬂ Monitoring @Core Metworking - Des Remote port: INI Ports j
;\_ Services @Core Networking - Dyr I
5 WMI Control @Core Networking - Dyr
,k,- Local Users and Groups @Core Networking - Inty Example: 80. 443. 5000-5010
Storage -
@Cnre Networking - IPH Intemet Control Message Protocol Customize |
@Core Networking - IPv (ICMP) settings: -
@Core Networking - Mul
@Core Networking - Mul
@Core Networking - Mul
@Core Networking - Mul e - -
@Core Networking - Nei m mare about protocol and pors
@Core Networking - Nei
@Core Networking - Pac
@Core Networking - Par
@Core MNetworking - Rot
@Core Networking - Rol
o o il
| ok 1 Cocd | oo |
= e 1427
‘35‘““”?& E IE__.]@| Pﬁ&lﬂosﬁmﬁ-
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SOLUTION 6:

2008 R2 Service Does Not StartThe 6 User Account Control & may be activat

ToolKit Service from Running.
1. Please deactivate the UAC and reboot the Server awfollo

Metwork

hange settings and customize
Devices and Printers |

2. Switch to Small l cons view and c¢click on

'E’:;' Change User Account Control setkings

'E’:;' Manage User Accou

3. Server Default:

“‘.u\rr diegoimil Control Setivsgs | - 10 %]

Thoose when ba be mebilied sboel changes bo piar comgaler

Ut ssourl Control bk prevvant pottialy harmiful prosr st Trom making changen b s compubie
Tedme pore ot Lear Ariound Conkyol geltings

Fabearrs Fstify
o = Delault - Moty e only when progrsens bry bo make
changes bo pay coevgates
o [nt notify oe sfen ] make changes (o Windosss setbings
o
It
W Recommerded I o i Lavliar programs od visk
= - Famibar vt
tarver notdy

B T3

Change this to the lowest level:

6Change

User



Chapter 2 Installing ITEM ToolKit 79

B Useer Aocodnt Control Seltings

Choose séhem bo be notdfied sbout changes bo your comuiter

User dozount Conirol Felps prevent potertialy hamial programes rom making changes Do your compater
Coperol tehiingg

Telime e aheaf User Aound Cont
s oty
B T Sewer nobily e when:
& Poogyars v 1o etal ooltvire o Bk dhares 1o by
compier
= = w1 Eahe e L el SeltFE
) 1ot recommmended, oo B onby i o eed to e
prograve that ae not certlfed for Windoes: 7 becsns
- thiy 13 Fat sogen® L Satindt Contid,
Faever rutly

o ] o |

Click OK tovalidatethe modification.
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6. Silent Version

Upgrade Previous hstallation

To upgrade an existing ITEM Toolkit installation, user needs to specify the following parameters:
1 Installation password (highlighted in red)
1 Installation Directory (highlighted in green

The command line used is as following:

C\>IT-V973.EXE /VERYSILENT /PASSWORD=ITEMPASSWORD /DIR=" C:\Program Files (x86)

Standalone Mode

To install ITEM ToolKit in standalone mode, user needs to specify the following 2 parameters:
1 Installation password (highlighted in red)
1 Installation Directory (highlighed in green)

The command line to be used is as below:

C\>IT-V973.EXE /VERYSILENT /PASSWORD=ITEMPASSWORD /DIR=" C:\Program Files (x86) /ITYPE
="Standalone" /Networkmode="No" /ServerMode="No"

ToolKit installation password can be obtained from custamesi.

Server Mode

To install ITEM ToolKit in standalone mode, user needs to specify the following 2 parameters:
1 Installation password (highlighted in red)
1 Installation Directory (highlighted in green)
1  Network Connect (TCPIP or FILESHARE)
1  Server port nmber (TCPIP mode only) (Highlighted in Orange)

The command line to be used for TCPIP mode is as below:

C\>IT-V973.EXE /VERYSILENT /PASSWORD=ITEMPASSWORD /DIR=" C:\Program Files (x86) /ITYPE
="Server" /INetworkmode="No" /ServerMode="Yes" /NetworkConnect ="TCPIP" \ServerPort="9998'
The command line to be used for FILESHARE mode is as below:

C\>IT-V973.EXE /VERYSILENT /PASSWORD=ITEMPASSWORD /DIR=" C:\Program Files (x86) /ITYPE

="Server" /Networkmode="No" /ServerMode="Yes" /NetworkConnect="FILESHARE"

ToolKit installation password can be obtained from customer area.
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Network Client Mode

To install ITEM ToolKit in network client mode, user needs to specify the following parameters:

Installation password (highlighted in red)

Installation Directory (higlighted in green)

Network Connect (TCPIP or FILESHARE)

Server IP address (TCPIP mode only) (Highlighted in Orange)
Server port number (TCPIP mode only) (Highlighted in Orange)
Network Path (FILESHARE mode only)

= =& —a —a _—a 9

The command line for TCPIP client instaitan is as following:

C\>IT-V973.EXE /VERYSILENT /PASSWORD=ITEMPASSWORD /DIR=" C:\Program Files (x86) /ITYPE
="Client" /Networkmode="Yes" /ServerMode="No" /NetworkConnect="TCPIP" /ServerIP=" 192.168.1.1
/ServerPort="999¢&'

The command line for FILESHARCclient installation is as following:

C\>IT-V973.EXE /VERYSILENT /PASSWORD=ITEMPASSWORD /DIR=" C:\Program Files (x86) /ITYPE
="Client" /Networkmode="Yes" /ServerMode="No" /NetworkConnect="FILESHARE"
/NetworkPath="ToolKitFolder "

ToolKit installation @ssword can be obtained from customer area.
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7. Uninstall ation

Uninstall ITEM ToolKit from Control Panel
1. In search on the taskbar, enfntrol Panel and select it from the results.
2. SelectPrograms > Programs and Features.

3. Press and hold (or rigidlick) on the TEM ToolKit program you want to remove and seléoinstall or
Uninstall/Change Thenfollow the directions on the screen.

Performance Information L.
L q Personalization

and Tools
L:J Programs and Features L‘:, Recovery
'\-;ﬁ‘ Sound @r Speech Recognition

Uninstall or change a program

To uninstall a program, select it from the list and then click Uninstall, Change, or Repair.

Organize *  Uninstall

Name Publisher Installed On  Size Version

SIIEPSON Scan 01/12/20

DEpson Stylus 5X210_5X410_TX210_T*410 Manual 01/12/20

[E1EPSOM 5X210 Series Printer Uninstall SEIKO EPSON Corporation 01/12/20

EFiIeZiIIa Client 3.59.0 Tim Kosse 23/05/22 41.0MEB 3590

DGoogle Chrome Google, Inc. 27/07/16 50.5 MEB  107.0.5304.88

[mIcoFX 164 05/10/18

E&ntel(R) Network Connections Drivers Intel 27/07/16 916 KB 20.7

(&) ITEM QT1038 ITEM Software Inc. 06/09/22 409 ME

lTEI\-"I ToolKit9.7.2 ITEM Software (USA) Inc. 01/11/22 155 MB 9.3
iTunes Uninstall AppleInc. 10/08/17 431MB 126220

KensingtonWorks 2.1.19.0 Kensington 21,/08/20 155 MB 21190
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CHAPTER3

ToolKit Basics

ITEM ToolKit contairs powerful features that make it easy to create and analyze projects. This chapter will familiarize you
with the ToolKit interface. It includes information about:

1. Standard Features of the ToolKit Interface.
2. The ToolKit Workspace.

3. The ToolKit Menus.

4. The TwlKit Toolbar.

Once you are familiar with Tool Kitdéds features, see Charg

1. Standard Features of the ToolKit Interface
This section describes the general functionality of the features and command meinu3 BihToolKit. The standard
features described are used throughout all of the applications.
The use of these features and commands might be different and dependent upon the type of analysis performed. However,
functionality of the features and corands will remain the same. For example, AB® command will:
Allow you to add Systems/Analysis types to your project when creating a Project.

Allow you to add Blocks and Components to the systems created within your Project.

For detailed instructions dmow to use the standard features specific to each analysis type, please refer to the respective
analysis typebs section in this tutorial

Multiple Document Interface

TheToolKit workspace is the area you use to build your projects. It consists of namibars, and windows. All of the
features in th@oolKit workspace follow standard Windows Graphical User Interface (GUI) conventionsl odlit
workspace featuresMultiple Document Interface (MDI), which allows you to:

Choose which windows to dilgy, close, minimize, move and resize. You can drag andTdrofKit
windows and toolbars anywhere within the MDI workspace.

Open multiple project files so you can build several projects at the same time and compare analysis results.

Drag and drop compents between projects. This feature allows you to create a new project quickly by
reusing components from other projects.
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2. The ToolKit Workspace

& - V-800-Example. ITP:1

File Add Edt Layout Settings Chart window Help

DeEd & x = Ve [} @ l} @ @ @ |Eatagnr_l,l Mat Selected j
B ]
- mamte ud Colic C:\Documents and Settings\Gem... O IT - Item ToolKit - C:\Documents and Sattinoc\Gaming Pake\My Docum... E_]@|E|
: . = - q
g Project & [ = B MIL-217 Spstem:: DemLib MI = " ¥ Dialo
& . J 2 Fl— % = @ Block:: 1:FR=4.594943: EHER MIL-217 . g
§ WlndOW ¢ = Bubble memory: 1.1 - — WlndOW
= & M Capacitor: 1.2:FR=l B Physical ] B npplication
Lo | = ) Circuit Breaker: 1.3:
L= ) Coil: 1.4:FR=3731, Block
4 3 = Connection: 1.5:FR
= =
= = [ Connector, Generat: . Description:
E m\] ABCSYS Meche E B Connector, Sacket: Part Mumber: | P51 - Q Power Supply 110/240 ¥ AC
g M Gas Turbing En ; [ Detector, lsalator, Er Hame: |10
RODF 5 : = 0 Diode, High Frequer .
- wstems: FR=1_~ ] g Circuit Ref.:
g ] | % » |— E @ Diode. Low Frequen S ﬁﬂ
3 0 Micro, Digital: 1.11:: < : »
B - ) Grid NES
C:\Documents and SettingzlGem... W| n d ow
§ = MIL-217 Spstem: ABCSYS b d £go0 De pLio &
= =[] () Block: 10::Power Su 3 [ JIGH Capacitor R, FI¥ED, POLYESTER, 10nF
= () Capasitor: 101 4 W |10.3 Caparitor CAP R, FIZED, CERAMIC CHIF,
2 (o [-3] Capacitor: 10.2: mnm—
o [ [>] Capactor: 10.3; 5 W |04 Transformer TRANSFORMER,
= [-»] Transformer: 10 = M o 5 W |i0s Zapacitor CAPACITOR, FIXED, AL, ELECT,, 4700
- icroprocessor, Digi o~
g [ (3] Capacitor: 10.5: i d 7 W |0 Capacitor CAPACITOR, FIXED, SOLID TANT., 4.7
= F— 2 i
= ®® (] Capacitor: 10.5: B W |07 Diode, Low Frequency DIODE, GLASS PACKAGE
= 0 [-] Digde, Low Freq S b
ktor: 10.8:F < ¥
= || System
5 ’ plor. 10.5:F MIL217 Chart e Chart  [oe o ran
i WlndOW heitor:: 10,10 & ———————— .
] heitor: 1011 25 WIndOW
= ection:: 10 z
@ <> Bim N{::CPU Boa 15 A~ <
[@ - o Qizplay: b 4 \i_’
+ [ﬁ b {er ___——'—’_‘_'F_d_ﬂ N
#-[] [)Block:: 122:Disg 08 T—
]
0 10 20 30 40 50 &0 70 30 20 100
| | » 1 » S| Dialog |E Grid ]l‘ Chart I Result ]
For Help, press F1 Elocks: § Comps: 47 UM

The Project Window

Located in the upper left corner (default location); the project window sthengroject hierarchy with systems listed by the
type of analysis. Cross tabs located on the edge of the project window allow you to select an active project when multiple
projects are open. The following items and their icons are shown in the Proj@ctwhierarchy tree:

E Project File Header: Shown with a filing cabinet iconListing includes project information and sum of
reliability data for all reliability prediction modules, only.

E:l" Analysis Type Header: Shown with a file cabinet drawer icorSystems are grouped by analysise; this
; header identifies the analysis type.

2 System Files Shown with multiple pockets, file folder iceiisting includes system information and sum of
""" @ reliability data for the total system.
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The System Window

Located in the lower left corner (default location); the system windows shows the hierarchy of the system components includ
in the system selected in the Project window. Cross tabs located on the edge of this window indicate the type of analysis
module hat is active in boldX) along with other recently used analysis modules. The following items and their icons are
shown in the System window hierarchy tree when using the prediction and FMECA modules. RBD, Markov, Event Tree and
Fault Tree use additiohtiems and icons in the hierarchy tree due to the different nature of the systems.

System Header: Shown with a multiple pockets file folder icehisting includes system information and
sum of reliability data for the total system.

System Block: Shown with a single file folder icon Listing includes sum of reliability data for all blocks
[fj and components attached to this block.

Linked Block: Shown with a single open file folder icon with a green arrow pointingitdftis is a special

@ block thatis a mirror image or direct copy of another block and its attached components. The Linked Block

; automatically updates when data is changed for the block to which it is linked. The Linked Block displays the
same data as standard system Block (Used wigbiléy prediction modules only).

Component: Shown with a blue box icanListing indicates a single component and its data (lowest level of
the hierarchy tree in the prediction systems).

; FMECA Component: When using a FMECA system, the componenelidox icon becomes a blue
— file folder icon.

[S8%]  FMECA Failure Mode: Shown with a red box iconindicates a failure mode (only used with the
FMECA systems).

Library System Window

The Library System window is located in the middle of the workspace (defeattdn). This system window stores a library

of frequently used systems, blocks and components that helps save time and effort in constructing future systems. The usel
can create their own custom libraries of components, blocks and even entire systates dise in future projects. Item

Software also has several application specific libraries available that contain thousands of components and their reliability
data. The convention for icons and line items listed in the Library System window asgrté@s the regular System window
discussed above.

=]

L
|’|I><

C:ADocuments and SettingstGemina Pake\ty Documentsh

i 1:FR=4.534343: MTBF=217630.
Bubble memorny:: 1.1::FR=0.393432917..MTBF=25
Capacitor:: 1.2:FR=0.010188597:M TBF=98148¢
Circuit Breaker: 1.3:FR=0.34:MTBF=2341176.5
Cail: 1.4:FR=3.73179597e-5:MTBF=2. 6796722
Connection:: 1.5:FR=7.0000002e-5:MTBF=1.42
Connector, General:: 1.6:FR=0.0025971769::MT
Connector, Socket: 1.7::FR=0.00061343976: M
Detector, lsolator, Emit:: 1.8:FR=0.00091430604
Diode, High Frequency:: 1.9::FR=2.8516686:MT
Diode, Low Frequency:: 1.10:FR=0.0092814323
Micro, Digital: 1.11::FR=0.034358136: MTBF=25
Micro, EEPROM:: 1.12:FR=0.081567302::MTBF
Micro, Gads Digital: 1.13:FR=0.010444731::MT

[ulL-z'ﬁ'Faun Tree | RED | FMECA

I NEENEED =
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The Data View Window

The Data View window is located on the right hand side of the workspace (default location). The window allows for the
display and entry of congment data in the Dialog view, displays a grid or spreadsheet view of system data, creates and
displays RBD, Fault Tree, Event Tree and Markov diagrams, generates and displays preformatted and custom graphs and i
displays the final calculated results bétreliability model in use. Tabs along the bottom of this window allow for selection

and the display of the different types of information.

1|
=| Diabg |H  Gid  [Jf  Chat  [BH  Resut & FaukTree

Options available in the applications window will change in accordancehgithnalysis performed.

The data window has seven tabs:

The Dialog tabdisplays information for the item selected in the Project or System Window and is the primary location for
viewing and editing data. The tabs and information presented in the Dialegriadepending on the selection made in the
Project or System Window.

b2l RVl MIL-217

MIL-217 System

Title + | MIL-217 Example Description : | ABC Computer System Model ABC/XT -
Pentium-based Mi te

Name : | ABCSYS MIL-217 #1 Enium-based Hierotomputer -

Part Number : Function p

Description :
en: [F -
Circuit Ref.: ’— flat=sE il
Analyst : l— =
Quantity : ll— Compiled By : |

Mo On Standby @ | 0
MTTR: |0

TargetRate: [0 Failure Rate : | 22.5259

life Time (Hours): [24 MTBF : | 44393.3
Redundancy: [Tree =] Unavailability : [ 0.000540563

Ambient Temperature (C): [30 Availabiiity : |0.999459

Approved By : |

MIL-HDBK-217 Issue: |MIL-HDBE-217FNZ2 -
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The Grid tab shows the selected element data in tabular format. You can edit data in the Grid window.

A If you want to zoom in on a particular siea of the grid, select the desired cells and sé&sict View Zoom In
from theLayout Menu.

A If you want to see more of the grid, sel€etd View Zoom Out from theLayout Menu.
A SelectGrid View Zoom 100% from theLayout Menu to restore the grid to norngite.

l_ Name Category Description Part Number
Black Pawer Supply 110/240 % AC Supply, SYf12Y PS1 1
[ Cukput

10.1 Capacikor CAPACITOR, FI<ED, CK, 33FF CK 33PF 1
10.2 Capacikor CAPACITOR, FISED, POLYESTER, 10nF CO-10MF 5
10.3 Capacikor CAPACITOR, FISED, CERAMIC CHIP, 220 pF 0805 COdG 3
10.4 Transformer TRAMNSFORMER. TRAMS, MODEL A7-3 1
10.5 Caparitor CAPACITOR, FIXED, AL, ELECT,, 4700uF  90968G 1
10.6 Caparitar CAPACITOR, FIRED, SOLID TANT,, 4.7 uF  T110-219204 4
10.7 Diode, Low Frequenc DIODE, GLASS PACKAGE 5122 4
10.8 Resistar RESISTOR, FIXED, FILM, 620 OHM SMADZO075-4097 1AM 1
10.9 Resistar RESISTOR, FIXED, MET. OXIDE, 1K2 FP2-16264%M 3]
10.10 Caparitor CAPACITOR, FIXED, AL, ELECT,, 4700uF  90968G 1
10,11 Capacitor CAPACITOR, FIKED, POLYESTER, 10nF CO-10MF 5
10,12 Connection COMMECTION, CRIMP Zoom In 1

Zoom Cuk

100 %

Spelling-Check

< >

H Ghd

The Diagram tabis used to build, display and edit Reliability Block Diagrams, Fault Tree Diagrams, Markov Diagrams
and Event Tree Diagrams. Selecting antheke analysan the Project or System Window, willsplay the appropriate

Diagram Window.

Unlw\w\|||I|||I|‘w\|||I|||I|\w\|”4|I|||I||w\w|||||||||w\w;|
i
T e
E I, DT PNOOOZT5 I,
- .. PUmpT [ o o
P Malwed, L
P — R
E I, o : Valed
= - sarate C Rumpz L
= o't FHOOG52 Hode 2* FHOOOZ15 =00412 - - - |-
b |:| Generstor : Pumpz |l | o
1~ : “alvel
I . w0024 . - =01 GomeiZET |
1 . WalweZ
= L Pump3. ..o
P . T | e
1 Fump3 Ll
Loy e
2 P e
P =
4 »
S8 RED

RBD Diagram
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=]

==

Frimany Failed

B Makor

Markov Diagram

E  EventTriee l

Dl |1 [ ‘2 [ |3 T |4 [ ‘5 [ |B 1 |7 [ |8
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The Chart tab displays computation results in graphic format. By default, the Chart tab is blank until you specify graph
options for theselected system. Once you have generated a chart, you can copy it to the clipboard, save it as a bmp or jpeg f

or print it.

The Result tabis primarily intended for displaying FMECA, Fault Tree, Event Tree, Markov and RBD analysis results. It

| I_‘ Chart l

MIL217 Chart

o
W

bl
©
i

Failure Rate Over Temperature Chart - Category

JLIEE
IEEEETTEEY

fausnbaig o "apoiq

[ETTYETEE

also dsplays the failure rates and pi factors for selectéd-R17, Bellcore, RDF 2000, 299B and Mechanical blocks and

components.
Summary View
Parameter Value Mean StD 5% 50% 95% 99.00%
1 Unavailability & 29207e-10 0.0 0.0 0.0 0.0 0.0 0.0
2 Failure Frequency Y 2.3303e-7 0.0 0n 0.0 0.0 0n 0.0
3 CFI 2.3303e-7
4 Expected Failures 2.3186e-7
5 Unreliability 2.3196e-7
B Taotal Down Time (TDT)  2.9057e-10
7 Total Up Time (TUT) 1
8 MTBF 4.3112e+6
E MTTF 4311 2e+6
10 MTTR 0.0013
11 Awvailability 1
12 Reliability 1
[E Mo of Cut Sets 4
Fault Tree Importance View
Event FVesaly Bi B-Proschan
1 Spark 1 2.4133e-5 00
2 Fipe 0.998 4.8035e-10 6.2491e-7
3 Loss of A 0.7481 4.0086e-8 0.3422
4 Loss of B 0.7451 4.0086e-5 0.3422
5 Power 02519 7.3558e-6 0.3157
6 Carrogion 0.002 4.8035e-10 253238
Fault Tree Cut Set View
Unavailabhility (Q) Frequency (W) Events
1 2.1801e-10 1591587 Pipe  Spark  Lossof B Loss of A
2 7.3409-11 7.3409e-8 Pipe  Spark  Power
3 4.4172e-13 3.228e-10 Comosion  Spark  Lossof B Loss of A
4 1.4874e-13 1.488%e-10 Corosion  Spark  Power

‘=

Result
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ToolKit Information Bar

The ToolKit workspace includes an information bar located along the bottom of the screen. -fiduelIsitle of the
information bar includes the name and brief information on toolbar icons. Thdaigtitside indicates information on size of
the active system such as the number of Gates and the number of Events included in the system.

For Help, press F1 |Gates: 5 [Events: 7 HI v

Window Scroll Menu

The Project, System and Library windows include a-ppscroll menu which is activated by clicking the right mouse key

while pointing anywhere on the scroll bar. This scroll menu is helpful with very large files such as Library files and large
systemiles. Menu selections allow the user to easily initiate major moves to new locations within the data, such as the top ol
bottom of the data list.

E 2.3:CAPACITOR, FIXED CSR

3 g 2.4:RESISTOR, FIXED ALR Window
= 25:RESISTOR, FIXED RCR
z =[] 3:MEMORY UNIT scroll Here Scroll Bar
: +-[f1 21:ROM BOARD
r~ =-[1 32:RAM BDARD Top _
g [@ 321:UNDULATOR Bottom Window
= [@ 322:CAPACITOR, FIXED CK Page Up Scroll Menu
— [@ 323:CAPACITORFIXEDCL

@ 324:RESISTOR, FIKED RCF. oo oo

@ 225:1C. DIGITAL scroll Up

@ A2 F-COMMFCTOR PPR MO ool Down

1 | [ e |

Resizing ToolKit Windows

Another feature that allows expanding thexecwindow viewing area is the split screen corl"‘“]T" located between the

Project Window, System Window and the Data Window. Passing the mouse pointer through this area vatiteelmiso

control. The pointer changes from a simple arrow to a double solid line with small arrows pointing up and down or left and
right. Once the pointer has changed, you can press and hold the left mouse button while dragging the mouse, wtaeh will re
the outer boundaries of the window.

Moving ToolKit Windows

ToolKit windows, except for the Data view windows, can be moved around anywhereTwithin | Kvorksase and

resized as mentioned above. To mov@alKit window, simply click and hold dowtie left mouse key on any outside
border area of the window except in the windowds tab ar
the window to any location within the work area.

— 1

= =] x|
C:%Program FilezhtemhT DulkithﬁampleshE wampleb. [ TP |
= III'ﬁ temABLC Explozion

[ ARS TOAR S AT

Tree
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3. The ToolKit Menus
ITEM ToolKit menus appear along the top of the workspace. Most of the menu functions are also available on a toolbar or

in the popup menu that appears when you riglick an object.

The principal puldown menu options for the applications menu aretipogid along the top of the program window. Pull

down menus and their options may be selected using the left mouse button. Menu options may alternatively be selected usil
the keyboard. This is achieved by holding down&hidey and pressing the undieed character in the required visible menu
option. Accelerator keys are also provided for selected menu options.

Selection of many of the menu options will result in standard Windows dialog boxes being displayed (such as those for file ol
font selectiofh These dialog boxes contain standard Windows controls such as buttons;hmx@bgallowing users to

choose one option from a selection in a-olalvn list), check boxes (allowing users to set a facility on or off) and edit controls
(allowing the useto enter text). The controls for each application behave in the same manner to similar controls in other
Windows applications.

Add i
Menu
- [IT - |tem Toolklit - C:\ProgramyFiles\item\Toplkit\Examples\V-708-Example. ITP::Dialog]

@Eile fadd Edit Lawout Settings Analvysis Chart ‘Window  Help

[:E [fj [ﬁ Iil|l:ateg|:|ry Mat Selected ﬂ@

vl ML 873N FMECA

E Block Irlfnl B3 hiode Irfo l E Detectat

BB [a PROJECT: -707- E:-:ample (Prediction Tatals: FR=1854.
2 + B MIL-217 Systems: FR=23.951031; 0=0.0005746535
L — .

! + Bellcore/T elcordia Systems; FR=19.326342; 3=0.00

o
= +H B NSWC Spstems; FR=1810.6654; 0=0.042525288; b Block
é; + ROF Systems; FR=3.7195492; 0=8.9265195-5; MT Mame | ID |3.2
= + 2998 Systernz; FR=6.8023067; 0=0.00016324203;
IS FMECA Systems: Part hurnber | ﬂ
() ABCSYS FMECA [MIL-STD-16294) LCN: | Faz
+ aintain Syztems: Cuuankity | 1
+H[E] SpareCost Spstems; Parent Name/'ID : |
* IE RBD Systems; Mo, of Mades ; |
+H[E] Fault Tree Spstems;
+ B Markov Systems; Circuit Ref, : |

Ewvent Tree Systems;
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File Menu

Project file options may be accessed viaRie pull-down menwor the equivalent toolbar options. Project file options allow

the users to save and retrieve project data from different projects or create, open and save Library files. Thwnhormal
functions plus thémport / Export functions are also accessednfrtheFile menu.ToolKit also includes a report engine that

is available from th&ile menu. The report engine allows you to create, print and save preformatted and custom reports plus
report charts.

File Add Edit Layout Settings Anpalysi

£ Mew Project Ctrl+MN
DOpen Project... Ctrl+0 L
ke Save Project Ctrl+5 ]

[ Save Project As

Close Project

Mew Library
Open Library

Sawve Library
Save Library As
Close Library
ﬁ Library Lockup Manager...

Derating Files...

Save Diagram r
Save Grid...
]

Print (3 |

Print Preview (3 |
19 Print Setup... |

Page Setup... r

Convert L |
+ Import...

Export...

1V-871-ExamplelTP

Exit
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Add Menu

TheAdd menu is a multfunctional menu. ThAdd menu provides options for adding systems to your project and also
adding blocks and components to your system.

add Edit Layout Settings  Analysis

A Or Gate
& And Gate
& Priarity And Gate
Add Edit Layout  Settings & Mote Gate
A MIL-217 System &) KO Gate
A’F Bellcore System I NOT Gate
HE ROF System =l NULL Gate
N &, Transfer Gate
A 2996 System o
N W Inhibit Gate
A Mechanical System
ﬁ MainTain System & Conditional Event
Qa SpareCost System Add Edit Layout Setkings & Basic Event
(F FMECA Systam [ slock... #) House Event
Undeveloped Event
i3? RED System [ Linked Block... # Undeveloped Even
. # Dormant Event
L Faulk Tree System @ Hybrid
{= Event Tree [@ Plated Through A Label
% Markow System @ Surface Mount I3 Clear Add Mode
Add Analysis Menu MIL-217 Add Menu Fault Tree Add Menu

When starting a new project, tAeld menu will allow you to add different types of argifyand systems to your project.

After selecting and adding an analysis type to your projecAdidemenu will change and will provide a different selection for
each type of analysis/system. The type of data that can be accessed with this commaérd te tekaanalysis that is
performed. You will have differetdd options for each type of analysis. Please refer to the specific analysis section for
additional information on using thedd menu.

Edit Menu

Where appropriate, choosing tBdit selectia from the pulldown menu options accesses the attributes of a selected object.
You can access the safadit functions by placing the cursor over the object, selecting the object and usitdjttheenu.

Edit Layout 3ettings Chart Window Edit Layout 3Settings Apalysis Chart Window
w7 Undo x7 Undo
X ocut Chrix ¥ cu Chri+i
Capy Chrlbc Copy Chrl+C
B paste Cerby @ ease Clrk
% Delete el Paste Repeat Chrl+
. Eind... Chrl+F
Find... Ctri+F
Replace. .. Crl+R
Replace, .. Chrl+R
¥ Delete el

Global Parameters. ..

Custom Connechions. .. Set all Symbal Propetties To Default

v
et To Default Strick Duplicate Mame Check

Save As Default Global Parameters
Renumber LW
Allocation, .
Failure Model Library. ..
Mon Operational, ., GatasList...
Derating... Events List...
Renurmber LCN

Remove Al Fault Tree Results
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Layout Menu

The arrangement of how data in the Project and System windows is displayed, and the type of information included, can be
customized with theayout menu. You can specify exactly what type obimhation is to be displayed. You can view as

much, or as little, of the detailed project and system information desired, by selecting the informatibayotihenenu.

When a data display option is selected, the relevant project or system datadigifilbged. You can also select from this

menu to sort the data in numerous ways.

Layout Settings  Analysis Chart  Window  Help

v Show Mame
Show Category Sort »

v Show GatefEvent Type
Show Part Mumber
Show LM

Show Reference ID

Grid Yiew Zoom In
&rid Wiew Zoom Quk
Grid Wiew Zoom 100%

Show Analyst @rid Height...
¥ Show Description AuUto Arrange Param, ..
v Show Initiakor/Enabler Status Canvas Colar...

Show Failure Rate
CQubput Delimiter, ..

Showe MTEF
Shows Units
Show Repeat 4
Show Gate... 4
Show Event... 4

Settings Menu

The Settingsmenu provides options for the manner and position in which your project is presented. You can adjust and
cusbmize the way numerical values are presented, customize toolbars, customize extended styles, set the workspace to def
settings, set diagram measurements and size, customize the automatic backup settings and select the Auto Paginate and A
Fit to PageDptions.

Settings Analysis Chart ‘Window Help
Precision...
Cusktamize. .
Extended Styles. ..
wWorkspace Setup...
Set WorkSpace to Default
Diagram Measurements and Size. ..
Auto Backup...
Mame Generator 4
Grid Templates...

Werify Mames, .,

AutoPaginate OnjoOFf

AutoFit to Page Onfoff

AukaFit L4
AutoPaginate 4
AutoArrange 4

Show Source Symbol For Repeat Gates
Page Murnbers on Transfer Gate with MO Header/Footer 4
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Analysis Menu

The analysis menu is not used with the Failure Rate Prediction modules and does not appear

when these modules are active

is only used with the FMECA, RBD, Markov, Event Tree and Fault Medules. The menu selection will be different
depending on the analysis module in use. The FMECA, RBD, Markov, Event Tree and Fault Tree Modules do not
automatically update their calculation when data is entered or changes are made, as do the mialitti®n The reason for
this is that the calculation on these modules can take some time on highly complex projeBtstfoFhre(green GO icon)

menu selection is one place in the system to initiate the analysis calculation and update the re

soienuBis® includes

selections for verifying that all data has been entered correctly, which is a major help on complex projects to inure that a

required data is entered and it is entered correctly.

fnalysis Chart  ‘Window  Help
Options...
Verify Data. ..
Check Duplicate Mode Id. ..
Abort Duplicate Mode Id check
@ perform
& Abort
Skatus...
Post Analysis Yerify, .,

Criticality Matrices. ..

Chart Menu

The Chart menu provides options for creating and customizing charts usimgahi€t graph engine
for all modules and offers the following commands:

Chart ‘window Help
3awe Chart As Dib File. ..
3ave Chark s Jpeq File,

ZLoorn Ouk

Edit Graph...

Wizard. ..

Graph Options. ..

Set Layout To Default
Refresh

Save Chart As Dib File: This option saves the &g chart in dib (bmp) file format
., Save Chart As Jpeg File:This option saves the active chart in jpeg file format.

. The menu is the same

Edit Graph: Displays a dialog box that allows you to modify and edit specific areas and each piece of data
displayed within the chartt $hould be noted however, that modifications made to the data by using this option do

not change the data insid@ieolKit .

Wizard: Launches the Chart Wizard that allows you to change the type of graph displayed, title, legend and other

standard chart foratting items.

., Graph Options: Launches the Graph Options window used to select the data displayed in the graph for the

selected system. It then generates the actual graph display.
Set Layout to Default: Returns the graph style and display toTohelKit default style.
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Window Menu

TheWindow menu offers the following standard Windows viewing optioBascade Tile andArrange windows. These
selections apply only to the Data View window. This menu also allows you to reopen the followiKg windows hat

may have been closed during your analysis, suéhr@ect window, System window, Library System window plus the Dialog,
Grid, RBD, Fault Tree, Event Tree, Markov, Chart and Results Data View windows.

Window Help
Cascade
Tile

Arrange Icons

Project Window
Syskemn wWindow
Library Window
Chart Window
Dialog Window
Grid Window
Diagram Window
Fesult Window

Help Menu

TheHelp menu provides access to the online help system and information about the Item software installation.

Help
Help Topics

Edit License Key

Update License Online
TCR/IP Client Setup

ITEM Software on the Web

e e i

@ About ITEM ToolKit

You accesS o o | Kilinedslp system the same way that you access Help in a Microsoft document: ciakpielp
Topics on theHelp pull-down menu.
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4. The ToolKit Toolbars

Toolbars provide quick accessToolKit functions. Initially, only the Default and Project toolbars are displayed. An

analysis module toolbar unique to that analysis type will @tgear when an analysis module is opened and/or is made active.
Drawing toolbars are also made active by default when analysis modules that include a drawing (RBD, Markov and Fault
Tree) are made active.

Default Toolbar

Immediately below the putiiown ogions resides a group of buttons that form a Default (Main) Toolbar allowing the user to
directly access some of the more frequently used and standard windows type menu options.

Save current project or Undo
librarv file Delete elp
Op_en an e_'xisting project Paste About
or librarv file Copy
Create a new project Cut Print
library \

i=R=2"1p"

\
ﬂ|§? ?

Both the cotents of the menus on the menu bar and the toolbar change according to which analysis application is currently ir
use. The purpose of each button in the toolbar cmn be
when the cursas placed over the button.

Project Toolbar

The Project Toolbar displays all available systems analysis modules and consists of the following icons:

HNEENLFQUBAED

Mil-217 Prediction Module.

Telcordia (Bellcore) Prediction Module.

IEC 62380 (RDF 2000) French Prediction Module.
299B Chinese Prediction Module.

NSWC Mechanical Prediction Module.
MaintainModule.

SpareCost Module.

Failure Modes, Effect, and Criticality Analysis Module.
Reliability Block Diagram (RBD) Analysis Module.
Fadt Tree Analysis Module.

Event Tree Analysis Module.

Markov Analysis Module.

This Toolbar is used to create a new analysis system in the Project window.
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NOTE The selected module will only be fully functional if you have purchased a license for that modtiis and i
activated. If a license has not been purcha3emIKit will revert to the demo version for that module.

Analysis Toolbar

A unique Analysis toolbar will appear in the top right side offtbelKit application by default when an analysis module and
system is opened and/or is made active. This toolbar is different and unique to each type of analysis being use@d1The Mil
analysis toolbar is shown below for example.

” t@ @ @ [@ [@ [@ |Eategn:-r_l,l Mat Selectad li

The icons shown on the Analysis Toolbar are used for adding various typesls Bl@acSystem. The drop down dialog box
in the Toolbar includes a list of Component types, in addition to the Blocks, that are available to be added to a System.

Drawing Toolbars

A series of seven small drawing toolbars are made active by default vehieBEh Markov or Fault Tree window is made
active. These toolbars will appear along the botto ofo | Kvbrksase and consist of Align, Nudge, Rotate, Layout,
Canvas, Graph and Zoom. They contain drawing tools to aid in the creation of profeagimutal df reliability system
drawings and diagrams.

monjipag 2tee [6oans||Hisg@| oo @ion | fee|res |_EAEEY

Customizing Toolbars

ToolKit allows you to add and delete or customize the workspace toolbars. You can also create your own custom toolbars
that contain the functiongu use most frequently. Information on custom toolbars is detailed later in this document under the
Settings heading.

Customize E|

Toolbars ] Cemmers ]

Toolbars:

[+ Show Tooltips Hew...

[+ Cool Look
Beset
™ Large Buttons

u] | Cancel Help
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CHAPTER4

Project Basics

ITEM ToolKit can be used at the project level to examine the overall reliability of one or more systdorsiRg reliability
analysis on a project can help lower costs and reduce repairs and maintenance.

A project can be analyzed under any of the methods or standards that are available as part of ToolKit. In addition, any
combination of system types canibeluded in a project. For example; in a project containing six systems, two could be
analyzed for failure rates under the M2L7 prediction standards, the third could be analyzed for failure rates under the
Bellcore prediction standards, the fourth cduddanalyzed for reliability analysis (RBD), and the fifth and sixth could be
analyzed for failure modes and effects (FMECA)/Fault Tree analysis.

This chapter includes information about:
1. Creating a New Project
2. Opening a Project
3. Cutting, Copying, and PastrBystems
4. Editing Project and System Properties
5. Saving a Project
6. Closing a Project

7. Exiting ToolKit
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1. Creating a New Project

Creating a project is the starting point for any system analysis in ToolKit. Once a project is created, you add theaystems y
want to use to analyze the project.

Creating a New Project and Adding a System
1. Start ToolKit.

2. From theFile Menu, selecNew Project Or click on the new project icom\] A blank project opens and the project
toolbar is activated.

€ _[IT - Item ToolKit - Project::Dialog]

@Eile Add Edit Layout 3Settings Chart Window Help

@a@n 82 HNEENLPQUDAER
2= \
¢ )
é Project

Mame @ | IT Project
Part Mumber :

J | L LCM
BE Circuit Ref.:

| Analyst

Compiled By :

-
]

3. From theAdd Menu, or from the project toolbaB), select the desired system module

€ _[IT - Item ToolKit - Project::Dialog]

@Eile Add Edit Layout Settings Chart Window Help

DEE sBBEX S8 M NXENLRIDLEED

B
g [TP3 _ MR - §°d BELLCORE
== é PROJELCT: IT Project [Prediction Totals: FR=0; 0=0; MTI
® -I@ BellcareTelcordia Systems; FR=0; 3=0; MTEF=Marne Bellcore System
= T O FR oD Dol MTEF<Mone:
X TEL0: FR=0:: 0=0;: MTEF=hane; we
Mare : | TEL:O
Part MNurnber
LCM: |F
1 | »
Circuit Ref ¢
) B Analyst :
ITP3 / D Quantity ;| 1
EX Belioore/Telooigia e TEL D TH{90)=0; FR_Hear Moomstandby:[a
-
= MTTR: |0

4. The selected system will be added into the profegd in the system windowdyj.

5. If you want to add additional stems to the project, repeat step 3.
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2. Opening a Project

To Open a Project

1.

Start ToolKit.

From theFile Menu (A), select Opeifroject, or click on the Open project icoBY,

File Settings ‘Window Help
Did|t 2B %o |82 R |[|HFK
2l

)

Look in: I |23 Examples

®Alternate Symbaols 1
®Alternate Symbols 2
®FT ExampleZ?

s

File name: IV-?DS-ExampIe 4 Open I
Files of type:  [IT Project Files (ITF) =l Cancel

|

The selected project opens.

out Settings Chart Window Help
(B4 =0x6 (400 FUEXRNLPQUSEER || E# 33 dGmeemas |
BE
o [.C\Program Files (x86)\tem\ Tookki\Examples\V-830-Example ITP Tl - R viL217 =
= [=8 PROJECT: V-8-Example (Prediction Totals: FR=1405.9548; FPMH G=0.0
2| @ MIL217 Systems; FR=23.112221; FPMH Q=0.0005545335; MTBF=4 [ MIL-217 Sys
;)L; ABCSYS MILHDBK-217 &1 -FR=22 5253 FPMH. Q=0.00054054 s M2 Do Descrption : [ A5C Compeer Syetom Wodel AECHT =
¢ - W0 MILHDBK 217 #2:FR=0,586282: FPMH: Q=1.407 1e-5: M TBF=1 Name + [ 3BCSVS MILFOBEIT | Pentiom-based Microcomputer il
2 [+ @) Belleore/Telcordia Systems; FR-0.94918597; FPMH Q-=2.2780203%- | Co—
= B NSWC Systems: FR=13736077; FPMH Q=0.03242911: MTBF=728.1 artNumosr Desaription b
&) ROF Systems: FR-1483419%: FPMH G-3 56014435 MTBF-6741 Leiie = |
— [E) 2998 Systems; FR=6.8023067; FPMH Q=0 00016324203; MTBF=14 CraitRef.: Notes : = |1
FMECA Systems. Analyst : -
Mairtain Systems; |
q | e Compled By :
No On Standby : [0 Approved By
R [0
C:\Program Fies x86)\tem\Tookit\Examples\V-B30-Example ITP + S T
3 MIL217 System:: ABCSYS MILHDBK-217 #1-ABC Computer System Mot ergetRate: ]0 sllre Ra 4
= | ) 1) Bock: 10:Power Supply 110/240 V AC Supply, 5V/12V DC Outpr =tk | El FIEe
z 0 () Capactor: 10.1:CAPACITOR, FIXED, CK, 33PF:FR=0.0075¢ Redundancy : [True ~ Unavailabiity :
1= @ () Capacitor: 10.2:CAPACITOR, FIXED, POLYESTER, 10nF I — _
0.999459
= (80 () Capactor:: 10.3:CAPACITOR, FIXED. CERAMIC CHIP, 220p. Ambient Temperatire (C): |30 Avallty
& @ (3) Transfomer: 10.4: TRANSFORMER:FR=0.0104797 FPMH.:
H @ () Capacitor: 10.5:CAPACITOR, FIXED. AL. ELECT. 4700uF:—
— @ () Capasitor: 10.6:CAPACITOR, FIXED. SOLID TANT., 4.7 uF. T
() Diode, Low Frequency: 10.7:DIODE, GLASS PACKAGE: FR: 217 Isue: [ roscatrena =]
@@ () Resistor:: 10.8:RESISTOR FIXED, FILM, 620 OHM :FR=0.0C <
0 (5) Resistor.: 10.9:RESISTOR, FIXED, MET. OXIDE, 1K2:FR=0. <l I} ’
() Canacitor 10 10-CAPACITAR FIXFN AL FIFCT 47000F ¥ i
Al | ; S| ves [B Gd @ Degen |l Ot Fesit |
For Help, press FL [Blocks: 5 [Comps: 47 [ [ INUM /4
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3. Cutting, Copying, and Pasting Systems

To save time and avoid repetitive work, you can reuse previously crgateths. You use the cut, copy, and paste functions
to move systems within or between any projects displayed in the Project window.

1. Ensure the projects you want to work with appear in the Project window.

2. In the Project window, right click the header of siystem you want to cut or copi)and select the desired operation
from the popup menu Q). If you seleciCut, a confirmation message appears. Cldk.

3. To paste the cut or copied system, right click the header of the target @yjantl(selecPastefrom the popup menu.
The system is pasted under the corresponding module h&jder (

© _[IT - Item ToolKit - C:\Program Files\Item\Too kit\Exam ples\Test. ITP::Dialog]

@Eile Add Edit Lavout Settings Chart Window Help

Marne : | MIL:0
Part Mumber
BE LCN: |F
Circuit Ref, :

0= n 5 ‘? k? [§ [ﬁ @ @ @ @ |Category Mot Selected j
B =
k C:\Pragram Fileshltems T oolkit\Examples\Test ITP | ) E r;e/o
= ﬁ PROJECT: IT Project [Prediction Totals: FR=22.525328;)
@ -HE) MIL-217 Systems; FR=22526028; MIL-217 Syskem
— M MIL:0:FR=22 525328 Title : ,W
A

C:\Program Fileghltem'T oolkitExamplesiTest I TP

E = Analyst @
=|I Quankity : ’1—
i W Capacitor: 10.1:FR=00075393576 Mo On Standby : ’D—
[ Capacitor: 10.2:FR=0.040561542
W Capacitor: 10.3:FR=0018210663 MTTR : |0

M Transformer: 10.4::FR=0.010473658

@E\Ie Add Edit Layout Settings Chart ‘Window Help

=y =] o & %8 | I i
B
E C:%Program Files\Item® T oolkit\E zamplessTest TP 3 n\s/o PROJECT
- b
C -HE] MIL-217 Systems; FR=45.051857; Praoject
W MIL:0:FR=22 525328 - W
IEle @
' MIL1:FR=22.525528
Mame ;| IT Project
Part Murnber :
BR LCM :
. C:\Pragram Files\IterhT oolkit\E camples\T est. TP | Circuit Ref.;
NI = ﬂ;‘ MIL-217 System:: MIL:1:FR=22.525928 Analyst :
; = [@ Block:: 10:FR=0.73764068 Compiled By :
= [ Capacitor: 10.1:FR=0.0075333376
™ Capacitor: 10.2:FR=0040561542 Applies to Failure prediction systems contained in th
™ Capacitor: 10.3:FR=0018210663
[ Transformer: 104:FR=0.010479688 || || . _oao.. m

NOTE The paste function always pastes the system under the corresponding module header.ot@astna system
under a different module.
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4. Editing Project and System Properties

When you have created a project and added systems, use the dialog tab to edit the project and system properties. Editing th
properties is an important step in creatingedl-documented project. In addition, it can help you distinguish systems when
you have multiple systems of the same type in a project.

1. Click the desired project) or system headeB] in the Project window.
2. Click theDialog tab ) in the Data window fiit is not already selected).

3. Inthe Dialog Window, edit or modify the system data as dedbgd (

- [IT - Item ToolKit - Proj

mﬁle Add Edit Layout Settings Chart Window Help m - X I
|
EDH A %07 ®|200 ||k B0 gD Faumms |
=] Vo
P2 | o @ D «
g [=H E PROJECT: IT Project (Prediction Totals: [h#€2 9179263: FPM
= [=HE) MIL-217 Systems; FR=2.9179263; FPMH Q=7.0027781e- - MIL-217 System Y4
0 MILQFR=2.91792:FFPMH:Q=7.00279% 5:MTEF=34/ Title : / Description : m
o Name : | MIL:0 -
L ——
Part Mumber : o Funchhoﬂ n
— escripoon @
4 v Len: [F " .
Circuit Ref.: MNotes : ™
2l —_—
Analyst : -
ITP2 e rE|
2 [= e QLR Compiled By : |
= o No On Standby : |0 Approved By : I—
= - 2:Capacitor:FR=0.0101886::FFMH MTTR: |0
=] @ 3:Capacitor:FR=0.0101886::FFMH
E [ 4 Transformer::FR=0.00671724:FPMH Target Rate : . Failure Rate : |—2.91793
o @@ 5:Diode, High Frequency::FR=2 85167:FPMH I
5 @ 6 Capacitor:FR=00101886:FPMH Life Time (Hours): | 24 MTBF : |342?'U9
= @ 7:Capacitor:FR=0.0101886::FPMH Redundancy : |True -[ Unavailability : |7.nnz795-5 E
@@ 8 Resistor:FR=0.0085275::FFMH . -
Ambient Te ture (C): Availability : | 0.99993
- 3:Connection:FR=Te5:FPMH e = [ vaiatity - |
] 10:Black: FR=0:FFMH
] 11:Black: FR=0:FPMH
MIL-HDEK-217 Tssues [MIL-HDBK-217-FN2 _~]
< y4 1 | s
E Dwalo/ |E Grid |EE,'§ Diagram ||‘ Chart | Result |
For Help, press F1 |Blocks: 2 |Comps: 9 /4
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5. Saving a Project

ToolKit follows standard Windows save functionality. Each saved project is stored iarateegata file with an .ITP

extension.

1. If more than one project is open, ensure the correct project is selected. The name of the currently selected project is
displayed in bold on the Project window tab.

- [IT - Item ToolKit - Project:Dial =
[DFle Add Edit Layout Settings Chart Window Help -3 x
5] ES ) ) |k O @ @ @ [Categoy Nt Selected -
| x|
P2 G- R MIL-217 7
A - [=/TE PROJECT: IT Project Prediction Totals: FR-2.9179263; FPM
O =B MIL217 Systems; FR=2.9173263; FPMH Q=7.0027781e- MIL-217 System
= A MIL0:FR=2.91793:FPMH::Q=7.0027% 5:MTBF=34] e[ Description : &
Name : | MIL:0 d
—l4l | 4 Part Number : Function »
oy Description :
2lx : _ E
Circuit Ref.: MNotes : ™
FAED A ML 0:FR=2 51753 -FPMH Analyst : >
; 1 Capactor. FR=0.0101826-FPMH Quantity: |1 compiedmy: [
3 W 2-Capactor:FR=0.0101286:FPMH NoGnStandsy: [0 N
) 3:Capacitor:FR=0.0101886:FPMH C— Approved By :
o= ® 4:Transformer:FR=0.00671724:FPMH CImzs
o M 5:Diode, Hich Frequency: FR=2.85167:FFMH
3 [ &:Capacitor:FR=0.0101886::FPMH TargetRate: | Faiure Rate : |2.91793 —
0 7:Capactor:FR=0.0101886:FPMH Ufe Tme tours): [22 wmer: [3am0s
0 8:Resistor:FR=0.0085275:FPMH N oo aa—
[ 9:-Cornection::FR=7e-5:FFMH Redundancy : [True - Unavailability : | 7.00279e-5
[} 10:Bock:FR=0:FPMH Ambient Temperature (C): [ 30 Avalabilty : [0.59993
[ 11:Block:FR=0:FPMH
MIL-HDBK-217 Issue: [MIL-HDEK-217FMZ -
< I ] »
'Sl Daog [B G4 [ Dagem ||4 e Rest_|
For Help, press F1 Blocks: 2 Comps: 9 NUM

2. From theFile Menu A), selectSave Project(B).

3. If the project is newly created, the Save As dialog box appears. In the Save As dialog box, select the desired folder, ent:

a file name C), and then cliciSave(D).

‘D Fle Add Edit Layout Settings Chart
D et Projeck
Erq Open Project...

Chrl4+M
Chrl+0
Ctr+s

2awe Project

Sawe Project As

Close Project

M Library
Zipen Library

Save jn: | 123 Examples

x| = &k E-

®Alternate Symbols 1
®Alternate Symbols #
®FT_ExampleZ

Test
®V-708-Example

C

File name: |My Project

Save as lwpe: |IT Project Files [ITF]

Vi
Save | |
=N

Cancel

=

D]

4. |If the project has been previoysaved, the existing file is updated with the changes.

NOTE The Save Project and Save Project As commands save the active project only. If more than one project is open,
you must save each project individually.
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6. Closing a Project

To close the active projedelectClose Project(A) from theFile Menu. ToolKit closes the active project. If the project
contains unsaved changes, ToolKit prompts you to save the project before closing it.

@Eile Add Edit Layouk Settings  Chart

[ Mew Project ZhrlHn
= Open Praoject... Chrl+0
& save Project Chrl+3
Save Project As B Save changes ko Test?

Mew Library

Mo Cancel

Dpen Library

7. Exiting ToolKit

To exit TodKit, selectExit (B) from theFile Menu. ToolKit closes all open projects. If an open project contains unsaved
changes, ToolKit prompts you to save the project before closing it.

@Eile Add Edit Layout Settings Chart

O Mew Project Chrl+M
= Cpen Project, .. Chrl+O
n Save Project CtrH+s

Save Project As

Close Project

TMews Library
Open Library

Derating Fies. .. ! E Save changes to Test?

Save Diagram 4
il Zancel

Prink 4

Print Preview 4

Prink Setup...

Page Setup... 4

Carvert 4

Import...

Export...

1 Test
2 W-708-Example

NOTE You can also use the Xthen in the top right corner of the ToolKit workspace to close the application.
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CHAPTERDS

Predictions

ITEM ToolKit containssix prediction modules for use in creating reliability analyses. This chapter:
1. Introduces reliability predictions
2. Explainsthe ToolKit prediction modules
3. Outlines the creation of a Prediction Project

4. Describes the Predictions Editor Screen, Toolbars and Shortcut Keys

1. Introduction

Reliability predictions are one of the most common forms of reliability analysis. Reliabdificfons predict the failure rate
of components and overall system reliability. These predictions are used to evaluate design feasibility, compare design
alternatives, identify potential failure areas, traffesystem design factors, and track reliapiimprovement.

Failure Rates

Reliability predictions are based on failure rates. A failure rate can be defined as the anticipated number of timedlan item
fail in a specified time period. It is a calculated value that provides a measure of refiabdifyroduct. This value is

normally expressed as failures per million hours (FPMH), but can also be expressed as failures per billion hours (FITS). For
example, a component with a failure rate of 2 failures per million hours would be expected torfed & a million hour

time period.

Failure rate calculations are based on component data such as temperature, environment, and stress. In the prediction mod
assembly components are structured serially. Thus, calculated failure rates for assensbfiasaséthe failure rates for
components within the assembly.

Mean Time Between Failures (MTBF)

MTBF is a basic measure of reliability for repairable items. It can be described as the passed time before a component,
assembly, or system fails. It is a amonly used variable in reliability and maintainability analyses.

MTBF can be calculated as the inverse of the failure rate for constant failure rate systems. For example, for a corhponent wi
a failure rate of 2 failures per million hours, the MTBF wouddlte inverse of that failure rate, or:

MTBF = 1,000,000 hours / 2 failures = 500,000 hours

Although MTBF was designed for use with repairable items, it is commonly used for both repairable-exghitable items.
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Mean Time To Failu re (MTTF)

MTTF is a basic measure of reliability for rogpairable systems. It is the mean time expected to the first failure of a piece of
equipment. MTTF is a statistical value and is meant to be the mean over a long period of time and large noitgé&roof u
constant failure rate systems, MTTF is the inverse of the failure rate.

If failure rate is in failures/million hours, MTTF = 1,000,000 / Failure Rate for components with exponential distributions.

Mean Time To Repair (MTTR)

Mean Time to Repaisidefined as the total amount of time spent performing all corrective maintenance repairs divided by the
total number of those repairs.

2. Using ToolKit for Reliability Predictions

ToolKit allows you to build reliability predictions based on Bellcord, M17, NSWCJEC-62380, IEG61709and 299B
standards. ToolKit automatically calculates the failure rates and MTBFs associated with components as they are added to th
system. In addition, it automatically updates all dependent failure rates in the systeliragasthe overall project failure rate.

MIL -HDBK -217
The most widely known and used reliability prediction handbook i2W. It contains failure rate models for electronic

system parts such as ICs, transistors, diodes, resistors, capacitorssvétalies, and connectors.

Telcordia (Bellcore)

A product of Bell Communications Research, the Telcordia handbook is derived from-EMiandbook. The Telcordia
reliability prediction procedure is applicable to commercial electronic products. Manyetoiainelectronic product
companies are now using the Telcordia handbook for their reliability predictions.

NSWC

The NSWC Standard is a commonly used model for mechanical components. NSWC uses a series of models for various
categories of mechanical compateto predict failure rates based on temperatures, stresses, flow rates and various other
parameters. It provides models for various types of mechanical devices including springs, bearings, seals, motorsl brakes, a
clutches. NSWC is a relatively new stiard, and is currently the only one of its kind.

IEC 62380 (RDF 2000)

The IEC 62380 Module supports methods of reliability prediction as described in the French standard published by the Unio!
Technique de LO6El ectri cit enivgrsdl madel fodrelidbiity peedicidh pf electronié€s Grinte@ 3 8 (
circuit boards and equipment, which takes directly into account the influence of the environment. Environmental faotors are n
longer used as they are replaced by mission profile undergdhe bquipment. The module can handle permanent working,
on/off cycling and dormant applications.

IEC 61709

The IEG61709 module supports the reliability prediction methods based on the European Prediction Stargiaf@%EC
This module is predominanthyased on the Siemens Prediction Standar@$B00, as well as conforming to section 19 for
PCBs and section 20 for the Hybrid Circuits within the European Prediction Standaé@38G (RDF 2000/UTE C 80
810).
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CHINA 299B

The 299B module supports methodsealfability prediction as described in Chinese 299B standard. 299B is a reliability
prediction guide for electronic parts in both commercial and military industries. The standard provides the user with the
opportunity to take into account the environméoteditions, quality levels, and stress conditions. The module provides
procedures to perform Parts Stress Analysis as well as Parts Count Analysis.

3. Creating a Prediction Project

To demonstrate Tool Kitds Pr edixanpledIbA3E proéc.dQreatmga Mikd7at ur e s,
system consists of:

1  Constructing the project/system.
1  Adding Blocks/Components.

1  Editing their Information.

1  Performing analysis.

Constructing the Project

1. Click on theNew Projecticon (A) on the default toolbarr®elect New Project from the File menu.
Activate your project by clicking on the Project tab or in the Project win&jw (

Select the Dialog tab from the bottom of the Viewing Option windoyv (

The Project Dialog Box will be displayed.

rwDd

© - [IT - ltem ToolKit - Project::Dialog]

@ Ele Add Edt Layout Settings Chart Mindow Help

SR FAPENLQOUDALED E

o

Project

Title 1 | Mew Project Description ¢

Mame :

Part Mumber : Functian
Description
LCM
B Circuit Ref.: Motes :
- | Analyst ;
5 .
i Compiled By Approved By : |
3

#ipplies to fallure prediction systems contained in this project

Tatals:

R Target Rate : |0 Failure Rate ; |0
Life Time (hrs): | 24 Unavailability : | 0
Redundancy : - MTBF {frs): | -1

il | ;l_‘
_5 Bialog |E Grid Iig} Diagram II‘ Chart J Result

Far Help, press F1 Blocks: 5 Camps: 47 B

O
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Enter your project information by placing the cursor or clicking in the appropriate fiBlds (
6. The information entered for a project is only for the project level, and its entry is optional. The table below displays eact
field that is available for a pre¢t and what each field pertains to:

o

Field Description

Title The Project Title

Name A Unique Reference Identifier

Part Number Project Part Number

LCN Logistic Control Number

Circuit Ref Circuit Reference

Analyst Person Performing the Analysis

Comgled By Person who gathered data for analysis

Description What the project is

Function Description What the project/system does

Notes Any other pertinent information on the project

Approved By Person required to sign off on the project

Target Rate Acceptable number of failures for the project (FPMH or FITS)
Life Time Project life time given in hours

Redundancy Redundancy Flag

Failure Rate Will display total Project failure rate once analysis is complete
Unavailability This box will display the Pregt unavailability once the analysis has been run
MTBF Mean Time Between Failures for the project

Adding a System

A MIL-217 system may represent a single board, a sub assembly or an entire system. The system can then be broken dowr
into sub blocks and cgponents.

1. Select theAdd menu from the menu toolbar by clicking onAf)(@@nd click on the MS, MI{217 System optiorB).
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© - [IT - Item ToolKit - Project::Dialog]

Another way teadd a M

arwdn

appropriate fieldsK).

TR AKXFENLROBLED
=
 [17P2 — | © @Y C
E - E PROJECT: IT Project [Prediction Totals: FR=0:]
D -HE MIL-217 Systems; FR=0; MIL-Z17 System
= Wl a1 -0-FR=0
g 110 FR=0 we:
Mame ; | MIL:O
Part Mumber :
LCN: |F
2| x Circuit Ref.:
ITP2 | Analyst !
-
&I NE! MIL-217 System: MIL:0:FR=0 Quantity ¢ | 1
; Mo ©n Standby : |0

© _[IT - Item ToolKit - Project::Dialog]

@Ells Add Edit Layout Settings Chart Window Help

Add Edit Layout  Settings
WA MIL-217 System
;;ﬁ' Bellcare Swskem
A ROF System

HE 2998 System

3&"] Mechanical System
ﬁ MainTain Syskem
Qa SparecCost System
(f FMECA System
5 RED System

A Fault Tree System
'['é Ewvent Tree

% Markoy System

7 System is to clickn the MS icon on the system toolb@) (
The MIL-217 system in the project window and the applicable system data in the system window will Bisplay (
From the Project window, select the MB17 System by clicking on iEj.
The System dialog box willddisplayed. Enter your system information by placing the cursor or clicking in the

Target Rate: |0

Life Time {Hours): | 24

DEE & BB X ST (NN ENLYIBALESD I |
B
w |TP2 \ o @Y
== é PROJECT: IT Praject [Frediction Totals: FR=0;)
> =@ MIL-217 Systems; FR=0; MIL-217 System
— P HILO:FR=0 :
S~ Title cription ©
Mame ;
Part Murber ! o FU”EUU” ‘
Escriplion @
LT |F
| E |
L | x Circuit Ref.; Hotes :
ITF2 \ Analyst ;
~
5 [ AT MIL217 System: MIL0:FR=D Quantity ¢ [ 1 ——
i‘ Mo On Standby @ |0 RS
] MTTR : |0

Failure Rate : |0

MTEF : | None

For Help, press F1

Redundancy :  |True - Unavailability |0
-
4| | 3
5 Dialag ‘E Grid ch} Diagram J'_‘ Chart J Result
Blocks: 0 Comps: 0 HUM

The table below describes what could be entered and what each field pertains to.

Field Description

Title The System Title

Name A Unique Reference Identifier
Part Number System Part Number
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LCN Logistic Control Number

Circuit Ref Circuit Reference

Analyst Person Performing the Analysis

Quantity Number of system

No On Standby Number of system in Standby if Quantity >1 & Redundancy s€tue. Otherwise = 0
MTTR Mean Time To Repair of the System in hours

Description What the system is

Function Description | What the system does

Notes Any other pertinent information on the system

Compiled By Person who gathered data for analysis

Approved By Person required to sign off on the System

Target Rate Acceptable number of failures for the System (FPMH or FITS)

Life Time Project life time given in hours

Redundancy Redundancy Flag

Failure Rate Will display the System failure rate once analys complete

MTBF Mean Time Between Failures for the System

Unavailability This box will display the System unavailability once the analysis has been run

Adding and Editing Blocks

A block may be used to represent a system, asgstem or a device/bed. To add blocks into the MiR17 system hierarchy
tree:

1. Click on the system in the system Windowg,(and select the block from the toolbar meB (
2. Place the block cursor on the system in the system window and click@ndéé new block appears.
3. Multiple blocks can be added by repeating step 2. To disable the add block mode, select the Relead button (

€ - [IT - Item ToolKit - C:\Documents and Sellings\Gemiw uments\DemoShield\Demoshield Yersion 6\CD-ROM 800\Toolkit\Defaults\Exam... g@g‘

D Fle Add Edit Layout Seftings Chart Window Help _|lE:l %
DeEE S 2% LT E @ @ cacoowhotsekoed -l
=[x
. it VY, -~ -
o C:ADocuments and Settings\Gemina o Nl MIL-217 —
E [=1[§ PROJECT: V-BErample [Pra D I Fl
i -H@E) MIL-217 Systems; FR=2 =000 MIL-217 System
E A
g W ABCSYS MIL217 #1-FR=22 626528 Title ; | MIL-217 Exarnple Description : [ ABC Computer System Madsl ABC/XT
[ WA ABCSYS MIL-217 #2-FR=0.5852019 Neme.: [ACSEMLETT FT Pentium-based Microcomputer
§ - Bellcore/Telcordia Systems: FR=19.3263.
i T Part Murnber : Function
> HT 4BCSYS BelCore [TR-332 Issue 6 & Description :
o —HEB) NSWC Systems; FRi=18106654; 0=0.04: (el kS
— T ABCSYS Mechanical (NGWC-9B/LET Circutt Ref.: Notes ¢ ‘
AN -~ . - o Ao, . ,7
4 ] ,]— Anal;jst.
Guenliiys | B Compiled By : Ll
A BE No &n Standby : [0 —
—y 2 Approved By :
— .
E r e MTTR :
= i
3 E TargstRate: [0 Failure Rate : [22.525028
Life Time (Hours) |24 MTEF ¢ [44393,285
~ @ ] 1) Block: 121:Memory Board 258K Rk TR GETE) o
o # [ (+)Block: 122 Display Frocessor Mk2 M Redundan - Unavalabiity : [ 0.00054056296
H
= -
< | _’H
} rd
« | | = vees [H  Gid @ Dogem [l Chet |BE  Aesit |

For Help, press F1 Blocks: 5 Comps: 47 UM
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4. Select the Dialog tab from the viewing windad)

5. Select a block from the systems window.

6. The Dialog view will display all parametefor the selected block. Edit the fields into @eneral Tah.

el iRVl MIL-217

2] Gmetall 3 Physical l H Applicaion l E Hyperinks l

Block

Part Number

Circuit Ref.:

MNarne

Analyst

Category

: |[Ps1

ﬂ Q Description:

:|ID

: | A. Designer

MNotes:

: |Block
Update Children :

v

Temperature
{* Increment
" Absclute Replacement

[ Parameters Checked

LCN :

ower Supply 110/240 V, AC Supply, 5V/12V] -

Mon Op Parameters

Field Description

Part Number Block Part Number

Name A Unique Reference Identifier

Circuit Ref Circuit Reference or Reference designator of the Block
Analyst Person Performing the Analysis

Category Category drop down menu selection

Update Children

Check this box to update all sub blocks and components when the selected bloc

parameters are changed

Temperature Control the way temperatures will beactged

Parameters Checked | Check this box when Block / Component parameters are edited and verified
Description Users can add additional information to describe the block

Notes Any other pertinent information on the Block

LCN (Logistic Control Number) liernal reference number defined by the user

7. Next, edit the Quality fields in thehysical Tah
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H Generd

Block

Quality,Microelectronics

Quality,Discrete Semicon

Quality Resistors
Quality,Capacitors
Quiality, Coils

: |Cnmmercia| or Unknown
: |Jan

: |Nnnestab|ished Reliab

: |Nnnestab|ished Reliab

] E3 Applicaiion

EH Hyperinks l

KN K| KN /K| KR KN | KN KN KW

:|Mi|5pec
Quality, Relays, RY : |Class M
Quality, Relays,55 : |Mi| Spec
Quality, SAW Devices : |High Quality Part
Quality, Other : |Mi| Spec
Field Description
%Jcer“cl)gllectronics AiQualityo evel for AMicroelectroni
ggrili'?gngfggtse AiQualityo evel for ADiscrete Semic
uality, Resistors fiQualitybo evel for AResistoro com
y y A
uality, Capacitors fiQualitybo evel for ACapacitoro con
y p y p
uality, Coils fiQualitybo ceared fmomdudtCoveéd componen
y y p
uality, Relays, MR AQualit 0 evel for AMechani cal Rel
y Y y
uality, Relays, SS AQualit 0 evel for ASolid State 9
y Y y
uality, SAW Devices | A Qual i tyo evel Waor S A abevAces st
y y
Quality, Other AiQualityo evel for fAOthero compone

8. Next, edit the fields in thApplication Tab.
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 Geners E Physica l 1t Applicaﬁm] EH Hyperinks l

Blodk

Quantity : ,17
Repair Mode : W
Environment : W
Connection Type : W

MTTR (hrs) : ,gi

Mo On Standby : ’07
Temperature Input Mode : ’W‘
Temperature (degC) :
Temperature Delta (DegC) : ,.:.7
Voltage Stress : r
Current Siress : ’“7
Power Stress : ,T
Adjustment Factor : ,17

Field Description

Quantity The total number or quantity of Blocks

Repair Mode Fl ag to switch bet ween -rtehpea iBrlaobclke o
Environment Select the Block environment as per the N7 standard

Connection Type

Select the type of connections components make to the Block

MTTR

Mean Time To Repair at thglock level, in hours

No On Standby

Number of Blocks on standby (used for redundant Blocks only)

Userscan either input component temp
Temperaturénput Mode Il nput o, or input the di f tblockdynselecting
AiDelta I nput o

Temperature

Ambient temperature

Temperature Delta

Temperature difference between current component and parent block/syste

Voltage Stress

Set a voltage stress for the Block reliability calculation

Current Stress

Set acurrent stress for the Block reliability calculation

Power Stress

Set a power stress for the Block reliability calculation

Adjustment Factor

Optional user adjustment to Bl ock

Adding and Editing Components

A MIL -217 componentepresents electronic device components (e.g. resistors, capacitors, diodes). ITEM ToolKit provides
data entry fields for part number, description, circuit reference and a number of other identification fields, which may be

entered when adding the componem at a later time. To add components using the toolbar:

1.

Activate your system by clicking on tisystemcross tab or anywhere in the System winda@Vy. (
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-
- [IT - Item ToolKit - Project:Dialog
X

[Drile Add Edit Layout Seftings Chart Window Help
& @0 hpFaea
—= o

g M| & = X e
o [F2 | C || | » = v [
= [STE PROJECT: 1T Project | otals: FR-0.020653134: FPMH (-4 8567
Bl HIL217 Systens: FRDT20653154: FRNH =4 36576567 TBF—43 Aone [ore oo |
= W MILO:FR-0.0206532: FPMH: G -4 956 T7e-7: MTBF=4 84187 +7:H
Block
A Part Number: <] @ Desaiption: o, m =
Mame: |2
Circuit Ref.: i
: M Analyst : MNotes: "
7/ il
/ e Category : [Block -
/e [ Update Chidren : ¥ Lon: [F2 -
g
& [ A MILO-FR=0 0206532 FP MK Uenzzels
2| E-P) 1-Block:FR-0.0103266-FPMH @ Increment
=l = 1.1:Capactor:FR=0.0101886-FPMH " Absolute Replacement
SRl 2-Block “FR-0 0103266 FPMH
QU Capactor-FR-0 01
™ Parameters Checked Hon Op Parameters
M - ] P
‘Sl Diog [F]  Gd |6 Degmm ||l Chet |5 Resut
Blocks: 2 Comps: 2

o] A

From the component dregown list in the Mit217 toobar, select a componer&)(

2.

3. Place the block curso€] where you would like to add the new Component on the system window and click your mouse
once. The new component should appear.

4. Multiple components can be added by repeating step 2. To disable ttengoishent mode, select the Release button
(D) from the Toolbar or right click the mouse button.

5. To edit a component, select it from the systems wind&w (

6. Click on the General Tali-) to edit the general information of the selected component.

m Ge!mall I Physica ] I Appicaion ] I Hyperinks ]

Block
Part Number: | j gy Desaiption: | plock -
Mame: |2
CrouitRef.: | =
Analyst : | Notes: T
Category : |Block ﬂ -
Update Children : [+ LN | F2
Temperature
{* Incement
" Absolute Replacement
[™ Parameters Checked MNon Op Parameters
Field Description
Part Number Component Part Number
Name A Unique Reference Identifier
Circuit Ref Circuit Reference or Reference designator of the Component

Analyst Person Performing the Analysis
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Category Category drop den menu selection

Parameters Checked | Check this box when Block / Component parameters are edited and verified

Description Users can add additional information to describe the block

Notes Any other pertinent information on the Block

LCN (Logistic Contol Number) Internal reference number defined by the user

Detail Model Used to more accurately model VHSIC, VLSI/CMOS components using DMEA

Non-Op Parameters | Used to calculate non operational (dormant) failure rate of components

7. Click on the Physicalab H) to edit the Physical information of the selected component.

E Generd l 3 Applicaion ] A Hyperiinks l

Block

ity Microelectronics : |Commercia| or Unknown
Quality,Discrete Semicon : |Jan

Quality,Resistors ! [onestabiished Reliab
Quality, Capacitors : {onestablished Reliab
Quality, Coils : |Mi| Spec
Quality Relays,RY : |Class M
Quality,Relays,S5 : [ spec
Quality, SAW Devices : |High Quality Port
Quality, Other : [ spec

Ledbelefledpefle e le ]l

8. Click on the Application Tahl ] to edit the Application information of the selected comporim. Hyperlinks TabJ)
can be used for storing andyanizing web enabled links for all blocks and components.

H Genersl l H Physica

B Hyperinks

Manage Hyperlm_k‘ {é]

Block

http:/jwww.itemsoft.com

Quantity : ,17
Repair Mode : W
Environment : [Ground benign |
Connection Type : ’W
MTTR (hrs) : ’07
No On Standby : ,gi
Temperature InputMode : [pirect Input v |
Temperature (degC) : ,307
Temperature Delta (DegC) : ,@7
Voltage Stress : ’037
Current Stress : 'D?’i
Power Stress : W
Adjustment Factor : ,17

NOTE New Components added to a Block take on the Ambient TemperafuaadTparameter settings of that Block if
theUpdate Childrenboxisck c k ed on t he Bl ockds fi GpdateChddledoxtisaadt v i e
checked, the new Component added to the Block uses default values for Ambient Tempgyaitude (T
parameter settings.
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Viewing Results

To view the project results:

1.
2.

- [IT - Item ToolKi

- Project::Result]

Click on the system headeh) in the System Window.
Click on the Result tatB{) at the bottom of the ITEM ToolKit screen to display the system results.

D Ele Add Edt Layout Settings Chart Window Help

=1=l %

hEE v SR LD E @ @ |CasgoyNotSelected -
B
« [P MIL:D
& ['=TE PROJECT: IT Project [Prediction Totak: FR Parameter | Value
D =@ MIL-217 Systems; FR=0.45240634; 0=1 1 Failure Rate 045240634
— W MIL0:FR=0.45240634:0=1.00577¢ | | [2 MTBF 22103993
3 Unavailability 1.08577666-5
4 Contribution 100
‘ 3
A Failure Rate
Name | Category | Part Number | Description | Circuit Reference | Quantity | Total F/Rate | Con
£ 1 1 Block Block 1 016442412 3413
2 Block: 1- Block-FA=0.1544241 2-MT8F:| | |2 2 Black Block 1 029798281 6586
1= (M Capacitar:: 1.1::Capacitor:FR=0.010
) Micro, EEPRIOM:: 1.2 Micro, EEPRC
< — >
) Transistor, LF FET: 1.3:Transistar, L
=[] Black:: 2:Black:FR=0.297398281:MTBF: Pi Fa B
= Cpacitor: 2 1:Capacitor: FA=0.010 Name | Category | Part Number | Description | Circuit Reference actor 4
0 Micro, VHSICALSI CMOS:: 2.2 Mic
® Diode, Low Fiequency:: 2.3:Diode, L
< >
il | T S| Disbg |EH Gid | Diagem |l Chat Resul |
For Help, press F1 Blocks: 2 Camps: & HUM

3.

Click on the Block headef) in the System Window to display the detailed results for the selec&d bl

@ Fle Add Edit Layout Settings Chart Window Help

=) x|

bDed * Ko 2R || PP E@ @ @ coemoyNotSekcted -
e
TTrz Pi/Rate (Block)
o
& | = (B PROJECT: IT Project [Prediction 1 Parameter | Value
é = MIL-217 Systems; FR=0.4524 1 Failure Rate 0.15442412
— 2 MIL:0:FR=0.45240894:0
Failure Rate
Name Category ‘ Part Numherl Circuit Refe ‘ Quantilyl Total F/Rate ‘ Ct
1 1 Block Block 1 016442412 34
2 14 Capacitor Capacitor 1 0010186597 6.5
3 12 Micro, EEPROM Micro, EEPROM 1 0081567302 524
B 13 Transistor, LF FET Transistor, LF FET 1 00E1219212 381
<
< | , Pi Factors A
Name | Category | Part Number | Description | Circuit | Pi Factor
Failure Rate 00107865
o (LG Base Failure Rate (fpmb) (_BASE)  0.0009859
& (= 0 MILZT7 Systern. MIL0:FR=0.452 Environment (pi E) ]
2| = Black wu% Quality (pi_G) 3
2 = Cepacior; 1.1 Capactar C 11 (Capacitor Capacitor Temperature (pi_T) 12622193
W Micro, EEPROM: 1.2:Mic 1 Capacitance (pi CV) 08126305
8 Transistor, LF FET; 1.3:T1 Stress (pi_5) 33703701
-0 E@‘WE 2--E‘°Ek2F1HEU 297982 Gircuit Resistance {pi_SR) 1
apacitor;: 2.1:.Capacior.
W Micra, VHSICAILS] TMOS Ei‘ﬁ?ﬂﬁz‘; ) 32315573[
Diode, Low F -2 |
8 Diode, Low Frequency; Sty e b
Learning (pi_L) 1
Temperature (pi_T) 02617895,
Vicro Miers Error Correction (pi_ECC) 1
> 12 : : Die Complexity Rafe (I_C1) 0007
EEFROM EEPROM Package Rate (_C2) 0.00592190
Al Factor (A1) 000340800
A2 Factor [A2) 0
E1 Factor (B1) 1.3040006
RD Fartar (A7 n =
< >
< || B Dabg [EH  Gid  [©r Diagem |fl  Cha Resul |
For Help, press F1 Blocks: 2 Comps: 6
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Understanding Analysis Results

The following is a brief description of all the fields:

IT PROJECT (PREDICTI ONS ONLY)

Failure Rate

Total Failure Rate of the Proje¢tPH, FPMH or FITS)

MTBF

Total MTBF of the Project (Hours)

Unavailability

Total Unavailability of the Project

MIL 217

Failure Rate

Total Failure Rate of the SystdfPH, FPMH or FITS)

MTBF

Total MTBF of the System (Hours)

Unavailability

Unavailability of the system

Contribution

Failure Contribution of the system

FAILURE RAT E

Name Name of the Block/Component

Category Category Name of the Block/Component

Part Number Part Number of the Block/Component

Description Description of the Block/Component

Circuit Reference Circuit Reference or Reference designator of the Block{ioment
Quantity Quantity of Block/Component

Total F/Rate

Total Failure Rate of the Block/Component

Contribution %

Failure Contribution of the Block/Component

PI FACTORS

Name Name of the Component

Category Category Name of the Component

Part Number Part Number of the Component

Description Description of the Component

Circuit Reference Circuit Reference or Reference designator of the Component
Pi Factor Pi Factor details of the Component

Quantity Quantity of Component

Total F/Rate

Total Failure Re&e of the Component

Contribution %

Failure Contribution of the Component

Additional Features

All the topics within this manual, as well as the additional features of the ITEM ToolKit prediction modules are fully
discussed in the online help, providedhiitthe full program. Some of these features include:

= =4 =4 =84 -a-a-9

Creating and customizing charts.
Importing and exporting data.

Derating.

Grid view templates and customization.
Software settings and customization.
Automatic name generation and customization.

Library management.

Linking modules and projects.
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4. Derating Components

Most equipment failures are precipitated by stress. When applied stress exceeds the inherent strength of the part, either a
serious degradation or a failure will occur. To assure reliabd@yipment must be designed to endure stress over time

without failure.

Design stress parameters must be identified and controlled. Parts and materials must be selected which can withstand these
stresses. Derating is the selection and application of pad materials so that the applied stress is less than rated for a
specific application.

For example, derating is the negative slope of a peeesustemperature graph. It shows that as the operating ambient
temperature increases, the output powerpréicular component drops to ensure reliable system operation. Derating curves
provide a quick way to estimate the maximum output power of a device at a given temperature.

Following are several derating standards that are included within ToolKit:

NAVSEA TEOOO-AB-GTP-010
Parts Derating Requirements and Application Manual for Navy Electronic Equipment.

MIL -HDBK -1547
Electronic parts, materials, and processes for space and launch vehicles.

MIL -STD-975M (NASA)
Part selection for electrical, electronic, atectromechanical parts used in the design and construction of space flight
hardware in space missions as well as essential ground support equipment (GSE).

NAVAIR -AS-4613 Class A/B/C
Application and Derating requirements for electronic components, Gepefication F.

For all ToolKit prediction modules, you can choose a derating standard to use for the components in the system. Once a
standard has been chosen, each component indicates if its current stress levels are within the derating standard or n
Graphical displays of the situation are available for ease in identifying problem areas. Parametric displays are désthavailab
show the temperature vs. stress situation of the component.

User defined derating 0s arasawadas didfies, and are aasbciated witrethe pnojectfile.e d .
When a project is opened, if the components are being derated, the associated derating file is applied. If the denading file
available, the project will still open normally, but yaxe presented with a warning window, and can search for the derating
file if desired.

A derating file manager is also included to help manage the different derating files, whether included with ToolKit or user
defined.
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Configuring a System to be Derated

Derating is configured at the System level of your project. It only impacts component categories that are considered in the
various derating standards. Optionally you can create
consideredri the standards.

1. For a selected system, turn on Derating visBtié menu

Edit Layout Settings Chart ‘Window

X cut Chrl+
Copy Chrl+iC

& Paste Chel+y
¥ Delete Dl
Eind... Ckrl+F
Replace. .. Chrl+R,

Global Parameters. ..

Cuskom Conneckions. ..

Set To Default

Save Az Default

Mon Operational. .

Derating. ..

Fenumber LCH
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2. Select the desired Derating standard from the list.

x]

IT Electronics Prediction Derating

Apply derating standard to curently selected prediction system.
0

" MAYSEA TEODD-AB-GTP-010
" MIL-5TD-375h
" MIL-5TD-1547
(" AS4B13 Clazs A
" AS4B13 Clazz B
" AS4B13 Clazs C
Pleaze uge "File", "Derating Files" menu for uzer defined derating criteria.

k. | Cancel

3. Note that once you have chosen a System to be derated, the icons change inntheiSgste.

Component B
ITE2 above derating
standard :I

- }Lﬂ MIL-217 Spstem; L0 FR=0.542

| MIL-217
1

ranzistor, LF FET:: 1.3 Trarestar, OF FET-FR=0.05121

1 Notaderated fF=1.238
component

4.  Select a component, th&mlit i Derating to open thderating window for the component. Each component category
has a specific graph showing the nominal and worse case values vs. temperature. Thisavirémain open as you
select other components. Note that the voltage stress is 0.8 on this component. While not over stressed, it is above the
nominal value as per the selected derating standard.
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€ IT Electronics Prediction Derating |._||'E|rg|

Derating [AS5-4613-Clasz-A) l Parametic Curve ]

~

3 paint: -

[FRILE Morminal whorst Case Derating Curve
W Stress Ratio 100
Roll Qff Temperature
-
Max. Temperature 075
\\
o & Selected
& E——
Hominal |Worse Case ~ |, component
— 8 oo

1 08 1] 1 C g
2 0.58 25 1 1 >
3 052 S0 1] 1
4 0.3 75 025
5 016 85
5] 1] a0
7
— 0.00
5 o I =] I =]
| Bi— o ™ w [N (=)
g ° &, # .8 _ %
Rl forse Case ——  Mominal ——  Selected —ff= +—
— o Ambiert Temperature

5.  Lower the stress value to 0.41 (on Aplication tab of the component) and you will see the blue dot relocated to
below the nominal curve as in the next screen shot.

© IT Electronics Prediction Derating

él)eraﬁng [.P.S-4613-Glass-.l.]§| Paramettic Curve l

o~
3 paint; -
[ W arminal wiorgt Caze Derating Cunve
W Stress Fatio 1.00
Roll O Temperature
Max. Temperature 075
o =
& —
Hominal |Worse Case ~ |
w w050
1 05 u] 1 C £
— & -
2 058 25 1 1 >
3 052 =0 1] 1
4 0.3 75 0.25
4 016 )
51 1] a0
7
— 000
g o [ o i o
I (=} ™ w (=5 o
g S &8 3. 8
10| igrse Case ——  Mominal —  Selectad -  +—
— ; Ambiert Temperature

Cancel
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Creating Your Own Derating Standard
ToolKit provides a method for you to create and apply your own derating standard.

1. UseFile i Derating Filesmenu option to open the user defined derating window. On this window you are able to create
derating files that contain the models you wish to create/apply to the components in your systems. These files are store
as .ITD files, and should traveith your ToolKit project files. A project file without a derating file will still open
properly, but the derating will not be applied to the project.

O IT Derating Files E|@@

File  Edit

Create Derate File I Derate: File Manager ]

= é IT Derating Files File |m.} ozl Info 1 Derating I
&

Name: |New File Madel Type: | Categary Mot Selected j

Description: I Apply this derating file ta curent project
[ Derate according b nominal values
v Derate according tolworse case waluss

Motes:

Check this box to have the
derating file applied to the
current project.

]
|

2. OntheDerating window, choosé&ile i New, thenEdit 1 Add to create a new derating file, and addedel to it.
Select thevlodel tab to define the component you wish to apply a derating model to.

O IT Derating Files

File Edit
Create Derate File l Derate File Manager l
= é IT Derating Files File Irda. 1 Model Info l Derating l
- @ My Derating — _ -
g Cap. Mica NER Maodel Mame: |[EEERET==RR =] Model Type: |User Defined j
@ New File Description: Categary: |Capacilur j
Sub Category: |M\ca,NEF| j
Motes: Parameters
-
&+ Ambient Temperature r
g |—
< >
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3. Then select thBerating tab to define the curves you wish to have applied.

€ IT Derating Files

File  Edit
Create Derate File l Detate File Manager ]
= E IT Derating Files File: It 1 Model lrfo 1 Derating l
T @ My De'at'”g " 3 points curve
ﬁ Cap. MicaMER 3 paints
@ New File Mominal ‘Worst Case Derating Cunre
W Stress Ratio | | 055
Rall Off Temperature 050
Max Temperature o.as
o Multi point curve
0.40
Hominal |Worse Case ~
1 057 oo 1 o 038
EEEE 7
2 0.56 25 [uk=] ﬁ 030
5 £
2 nzs
0zn
Adjust/add these values to
change the shape of the
curves.
0007
o ©o o © © © o o
a a o = = = =) a =2
S 2 % Z % 8 Howmg—B
Ambient Temperature
4 »

4, When finished, clickOK.

When you add a component to your system thaighaser defined derating model, the component is derated according to your
model. As with the included derating standards, you can see the effects of derating via the icons in the system wiglow, and \

theEdit i Derating menu selection for the compongnt
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5. Predictions Editor Screen, Toolbar and Shortcut Keys Quick Reference

The Prediction Editor Screen

L

File Add Edit Lavout Setkinge

- [P 2:1

Chart  Window Help

== % e & 7w AS @ G @ @ @ |CalegoryNotSelected j
= =
= ITF2 ‘ p [cuments and Selt\ngs\Gem...| b P ct::D
| E PROJECT: IT Project (Prediction RI MIL-217 Systern:: DemLib MIL-217 #
® -I-{E MIL-217 Systems; FR=0.162% E‘ @ Block:: 1::FR=4.534343::MTEF- < @ @ el MIL-217 =
= A MIL0FR=0 1R253044-C || | — ® Bubble memory: 1.1:FR=0
o W Capacitor: 1.2:FR=0.0101¢ —
E = 8 Circuit Breaker: 1.3:FR=01 o Geneml] 3 Physical ] 3 Applcaion I
= = ® Coil: 1.4:FR=37317997e£
§ — [ Connection:: 1.5:FR=7.000 Efee
5 [ Connector, General:: 1.6:FF
== [ Connector, Socket: 1..?: FR Part Number: ’—L| Q Description: [ glack
W Detectar, lsolator, Emit: 1.8
= Diode, High Frequency: 1.2 Name: |1 e
[ Diode. Low Frequency: 1.1 Circuit Ref .
® Hicro, Digital: 1.11:FR=0.0
. Motes:
™ Micro, EEPROM:: 1.12:FR- ARt a
= Micra, Gats Digital:: 1.13:F Category @ |Block hd
= icro, Gats MMIC: 1.14:F Update Chidren : ¥ LCH | F1
i | D [ Micro, Linesar: 1.15:FR=0.0 T
= Micro, Mot EEPROM: 1.16: -
R 0 Micro, PLA/PAL: 1.17:FR= 2 INEEERE
= @ Micro, 54/ Device: 1181 € absolut= Replacement -
~ | TF2 | W bicro, YHP= CMOS: f
= L3
&I =] N d MIL-217 Spstem: MIL:0:FR=0.16z [ Microprocy pital: 1.2
= =1 Block: 1:Black:FR=0.06955; =1
i @ Capacitor: 1.7:Capacitor:
o = s Frequency:: 1 Description
) 1] rer: 1.3 Hybrid | Boeh
= ) Moo L/PAL: 1.4:Mic o
] @@ Connection: 1.5:Connect : Capacitor
= @ Block:: 2-Block::FR=0.09299; 1.2 LCiode, Low Frequenc Diode, Low Frequency
@ Capacitor: 2.1::Capacitor; 1.3 Hybrid Laver Hybrid Layer
[ Micro, EEPROM: 2.2::Mic 1.4 Micro, PLAJPAL Micro, PLAJPAL
1.5 Connectian Connection
>
a4 | | » 4 » \al Grid
For Help, press F1 ; Blocks: 2 Comps: 7 NUM

1)

\3

The Prediction editor can be made visible by selecting the DialogIJ &b the Grid TabZ3). Its main elements are the
following:

=a =4 =8 -8 -8 -a A

Main Menu @): Quick access to the main functions.
Prediction Toolbar4): Quick access to editing functions.
Project Window §): A hierarchical view of the project and systems.

System Window®): A hierarchical view of the system, blocks and components.
Library Window (7): A hierarchical view of the components library.

Dialog Window B): The area in which the Prediction can be edited.

Grid Window @): In this area, the Prediction can be edited in a tabular style.
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The Default Toolbar

Immediately below tl pulkdown options resides a group of buttons that form a Default Toolbar allowing the user to access
directly some of the more frequently used menu options.

DEE +BEXa &% 8

Tool Name Description
E New Opens a newroject.
] Open an existing document. The ToolKit displays the Open dialog box, in which y:

2| Open T
can locate and open the desired file.

E Save Save the active document or template with its cumante. If you have not named the
document, the ToolKit displays the Save As dialog box.

ﬂ Cut Remove selected data from the document and stores it on the clipboard.

Copy Copy the selection to the clipboard.

E Paste Paste the contents of the clipboard at the insertion point.

x Delete Item Delete the selection.

ﬂ Undo Reverse the last editing. Note: You cannot undo some actions.

= Print Print theactive document.

ﬂ About Open the About ITEM ToolKit Window.

k‘? Help Open the ITEM ToolKit OHine Help.

The Predictions System Dialog Windows Controls

All Predictions Dialog Window Contains the following Controls.
< fml BV

Tool Name Description

I |
|2 Undo Changes Cancels the latest operation.

| E Analyze Run the Analysis of the system.
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| [Bh| SetDefault Values  Set the selected Component to the default values.
| —

Check Spelling

Check the Spelling of the selected Text.

The Project Toolbar

The Project Toolbar displays the available analysi®pog for the ToolKit application

HNEENFQUBAED

Tool Name Description
}L“ MIL217 Add a MIL-HDBK-217 (Electronic) System.
}_T Telcordia (Bellcore) Add a SR332 Telordia (Electronic) System.
3L IEC 62380 (RDF) Add an IEC 62380 French Telecom Standard (Electronic) System.

299B

Add a 299B Chinese Military Standard (Electronic) System.

NSWC (Mechanica)

Add a NSWC (Mechanical) System.

x

'3_]'«]

}9 Maintain Add a Maintain MIl-HDBK-472 Procedure V System.

Qa, SpareCost Add a Spare Cost Spares Scaling aadding System.

[:I'_ FMECA Add a Failure Modes Effects and Criticality Analysis (FMECA) System.
EE]I RBD Add a Reliability Block Diagram (RBD) System.

GQD Fault Tree Add a Fault Tree Analysis (FTA) System.

= Event Tree Add an Event Tree Analysis (ETA) System.

% Markov Add a Markov Modeling System.
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The MIL -217 Toolbar
The MIL-217 Toolbaiis used to create and control MA17 Systems.

[§§ [Ej [} @ @ @ |Eategu:ur_l,l Mot Selected ﬂ
Tool Name Description

[13 End Add Mode Cancels add mode.

[ff] Block Creates a Block in MH217.
@ Linked Block Creates &inked Block in MIL-217.
Hybrid Block Creates a Hybrid Block in MH217.
Plated Through Block  Creates a Plated Through Block in M217.
IEI Surface Mount Block Creates a Surface Mount Block in MA17.

Resistor x| category List Add a Block / Component fronme list.

The Telcordia Toolbar

The Telcordia (Bellcore) Toolbar is used to create and control Telcordia Systems.

Bellcore
[:3 [f_:.] [} @ |Eategu:ur_u Mot Selected ﬂ
Tool Name Description
[E End Add Mode Cancels add mode.
[ff] Block Creates a Block in the Telcordia System.
[} Linked Block Creates a Linked Block in the Telcordia System.
[fﬂ Hybrid Block Creates a Hybrid Block in the Telcordia System.

||Eapacitor =l Category List Add a Block / Component from the list.
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The NSWC Mechancal Toolbar

The NSWC Toolbar is used to create and control NSWC Systems.

Mechanical
[:3 [f_:.] [} |Eategu:ur_l,l Mot Selected ﬂ
Tool Name Description
[13 End Add Mode Cancels add mode.
[ff] Block Creates a Block in the NS@/System.
[ Linked Block Creates a Linked Block in the NSWC System.
||Bearing x| cCategory List Add a Block / Component from the list.

The IEC 62380 Toolbar

The IEC 62380 (RDF 2000) Toolbar is used to create and control IEC 62380 Systems.

A f-] r;} @ @ |Eategu:ury Mot Selected

El

Tool Name

Description

[& End Add Mode  Cancels add mode.

[ﬁ Block Creates a Block in the IEC 62380 System.

[ Linked Block Creates a Linked Block in the IEC 62380 System.
[fﬁ] PC Board Creates &C Board Block in the IEC 62380 System.
@ Hybrid Block Creates a Hybrid Block in the IEC 62380 System.

Ilntegrated Circuit j CategOl’y List

Add a Block / Component from the list.
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The 299B Toolbar

The 299B Toolbar is used to create and control 299B Systems.

t& [f-] @' [@ @ |Eategnr_l,l Hat Selected j

Tool Name Description
Ls End Add Mode Cancels add mode.
[['f] Block Creates a Block in the 299B System.
[} Linked Block Creates a Linked Block in the 299B System.
@ PCB Creates a PCBIlock in the 299B System.
@ Hybrid Block Creates a Hybrid Block in the 299B System.
| Connector =l category List Add a Block / Component from the list.

Shortcut Keys:

Key Function

Ctrl + N Open a new project.

Crl+ O fleen an existing document. Displays the ©gialog box, in which you can locate and open the desir
ile.

Ctrl+S nge the active project with its current name. If you have not named the project, the Save As dialc
will open.

Ctrl+P Print the Active View.

Ctrl + X Remove selected datain the document and stores it on the clipboard.

Ctrl + C Copy the selection to the clipboard.

Ctrl +V Paste the contents of the clipboard at the insertion point.

Cirl + W Paste the contents of the clipboard (Gate or Event) at the insertion polRepsa Gate or Repeat
Event.

Del Delete the selection.

F1 Open the ITEM ToolKit Odine Help.
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CHAPTER®G
FMECA

The FMECA program is documented by the standard originally developed by the United States Milita®yf, DAL629,
Procedures for PerformgraFailure Mode, Effects and Criticality Analysisdated November 9, 1949. This procedure was
developed as a reliability technique to determine the effect of system and equipment failures.

The FMECA module also now covers, and conforms fully to, the atdedEC 61508 and ISO 26262. This enables ITEM
ToolKit to provide a full topdown modeling from Hazard Analysis to FMECA in compliance with these standards.

This chapter:
1. Introduces FMECA systems
2. Describes Tool Kités FMECA features
3. Outlines an example FMECsystem

4. Describes the FMECA Editor Screen, Toolbars and Shortcut Keys

1. Introduction

A Failure Mode, Effects, and Criticality Analysi§FMECA) uses an inductive approach to system design and reliability. It
identifies each potential failure within a s or manufacturing process and uses severity classifications to show the
potential hazards associated with these failures.

There are two approaches to performing a FMECA:

A The functional approach is applied in projects containing hardware componemtsnihaitbe uniquely identified. In this
scenario, the subystem functions are weighed in terms of their function within the system.

A The hardware approach is applied in projects containing hardware components that can be uniquely identified.
A FMECA is usudly applied in two steps:
A Identifying failure modes and their effects (FMEA).

A Ranking failure modes according to the combination of severity and the probability of that failure mode occurring
(Criticality Analysis).
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FMECA can be performed at any stageysitem design. The results from a FMECA are maximized if the analysis is
implemented during the early development stages and updated throughout the development. This approach also helps to
educate system engineers about the system. Performing FMECA anedysibe end of the design process minimizes the
influence on the system design.

FMECAs can take many forms, but at the core, these analyses are used to study a particular system and determine how tha
system can be modified to improve overall reliabiibd to avoid failures. For example, consider a simple FMECA that

contains a computer monitor which has a capacitor as its only component. By analyzing the design, you determine that if tha
capacitor was open (one failure mode), the display would apjittawvavy lines (the failure effect). If the capacitor was

shorted (a second failure mode), the monitor would go blank. The second failure would be ranked as more critical $han the fir
because the monitor becomes completely unusable. Once FMECA hdteitiéamtures, you can explore ways to prevent the
failure or to lessen their criticality.

2. ITEM ToolKit & FMECA Analysis

The ITEM ToolKit FMECA Module provides the full framework for performing a FMECA with the 18ILD-1629A, IEC
61508 ISO9000and 1D 26262standards. Its interactive graphical facilities allow you to construct a block hierarchy
representing the logical connection between thesysbems and components constituting the overall plant or system. This
hierarchy may be extended to reprédaiure modes at various hierarchical levels.

One of the most powerful features of the FMECA module is its ability to automatically trace failure effects, severity values
and failure causes through the system hierarchy. The program automatically esfailate rates and criticality values. The
FMECA module also filters detectable and w@tectable failures in reports and determines the ratio between the frequency of
detectable failures and total failures.

Creating a weldocumented FMECA system recgs a large amount of text entry. The FMECA Module provides a phrase
table facility, which contains commonly used descriptions of component parts, failure modes and effects. These phrases can
quickly retrieved and inserted into any text field. Thisesasonsiderable data entry and ensures consistency.

ToolKit also provides other features to facilitate the construction of a FMECA project. Data may be easily transferred within
the same project or between different projects using the cut, copy andguditest Search and filter facilities allow you to
quickly locate data. A wide range of layout options allows different data types to be displayed in the hierarchy view.
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3. Creating a FMECA Project
To demonstrate Tool Kit 6teanExsipeAMECA projest foeasredundaat computel system.e a

Creating a FMECA system consists of:

1 Constructing the project/system

1 Adding Blocks/Components

1  Adding Failure Modes, Causes and Effects and editing their Information
1  Performing analysis

Constructing the Project
To construct a FMECA Project:

1. Click on theNew Projecticon (A) on the default toolbar, or select New Project from the File menu.
2. Activate your project by clicking on the Project t&) 6r in the Project window.
3.  The Project Dialog Box wilbe displayed.

© - [IT - ltem ToolKit - Project::Dialog]

@Eile Add Edit Layvout Settings Chark Window Help

0= SR NN ENPRQRUIBAED

A =]
DRVE PROJECT

Praject

| ©1e3

Title |New Project

harme @ | IT Praject
Part Mumber : |
LEN: |

4.  Enter your project information by placing the cursor or clicking in the appropriate fields.
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—Project

Title IFMECATutonaI Description:  |Pump Control System ﬂ
MName IPump Control Project [ |
Fart Numbetr I Function |

Description :
LoN: | |
Circuit Fet. I Motes : =]
Analyst I |

Compiled By I Approved By -

Aaplies to failure prediction systems contained in this project

— Totals:
Target Rate 0 Failure Rate : ID
Life Time (hrs). |24 Unawailability : ID
Redundancy |—;| MTEF (hrs): |1

The information entered for a project is only for the project level, and its entry is optional. THeetablelisplays each field
that is available for a project and what each field pertains to:

Field Description

Title The Project Title

Name A Unique Reference Identifier

Part Number Project Part Number

LCN Logistic Control Number

Circuit Ref Circuit Rekrence

Analyst Person Performing the FMECA Analysis

Compiled By Person who gathered data for analysis

Description What the project is

Function Description What the project/system does

Notes Any other pertinent information on the project

Approved By Person required to sign off on the project

Target Rate Acceptable number of failures for the project (Failures Per Million Hours)
Life Time Project life time or mission time given in hours

Redundancy Redundancy Flag

Failure Rate Will display total Projet failure rate once analysis is complete
Unavailability This box will display the Project unavailability once the analysis has been run
MTBF Mean Time Between Failures for the project description

Adding a System

A FMECA system may represent a singlafth sub assembly or an entire system. The system can then be broken down into
sub blocks, components and/or functions.

1. Select theAdd menu from the menu toolbar by clicking on/Af)(
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ﬂdettings
WA MIL-217 Sysrem

EE Bellcore System
32 RDF System
HE 2998 System
3&"] Mechanical System ==
ﬁ MainTain System
Q’g, SpareCost Syskem

ITF2 |

- @ PROJECT: Pump Control Project [Prediction Tatals: FR=0;)
- FMECA Spaterns;

o

| @112

{58 RED System
B Faulk Tree System
{'é Ewvent Tree

% Markow Syskem

n

Select and click on theM, FMECA SystemB).

3.  The project will display as a FMECA in the project wind@)énd the applicable system data will display in the system
window.

From the Project window, select the FMECA System lzkiclg on it. The System dialog box will be displayed.

The System level has two windows in which data can be entered: Block Info and Mode Info. Enter your system

information by placing the cursor or clicking in the appropriate fields. The table belowbdssghat could be entered
and what each field and block of fields pertains to.

(= Rv T4 FMEC A

oA

B Block |llflll E hdode Info l B Detectability l 3 Diagnostic Coverage SFF l

FMECA System Info.

Title : ’— Description :
Name : ’W
Partfumber:[
e
Analyst : ’—

Life Time (Howrs): [+ Desl:ctligiit;?ﬁn:
Compiled By : ’—
Approved By ¢ ’—

Use Weighted Criticality Method: |
Mormalize Apportionments: |

Motes :

Standard |IEC 51508 =
Calc Engine Made:  |Basic Mode -

Mission Phase:
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Field Description
Title System Title
Name Unique Reference Identifier for the System

Part Number

System Part Number

Analyst Name of the person performing the FMECA Arsit
Life Time Project life time or mission time given in hours
Compiled by Name of the person who gathered the data for the FMECA Analysis

Approved by

Name of the person who signed off the FMECA project

Use Weighted Criticality Method

Provides an alteative to the MIL1629A criticality analysis (Optional)

Normalize Apportionments

Normalize the Apportionments when checked

Description

Description for this System

Function Description

Purpose/Description of this System

Notes

Any other pertinent inforiation about this System

Mission Phase

Description of the Mission Phase

Standard

Select the standard you wish the FMECA to conform to. These include IEC 6
and ISO 26262 (basic and advanced)

Calc Engine Mode

Select the calculation mode you wish to lempent. Choose from Basic Mode or
Advanced Mode, Split and Hit

The following view is displayed in Dialog View in the Mode tab.

a8 v & & HE

EBlock Info I B Mode Illiol Detectability I B3 Diagnostic Coverage SFF I

Selected | 0.2 | Megligible Effect for small changes FD,CP, Remarks
ﬂj' Failure Modes
‘Parent ID|Mode ID‘Descriptiun |Beta|Missinn Critical | Severity |
0 01 Intermittent Operation 11 [ [ |
............ 0 0.z L
3 |0 0.3 Mo effect 1 i 1% Minor
4 |0 0.4 Catastrophic 1 r |: Catastrophic
5 |0 0.5 Mo operation 1 r II:Critical

j J| Causes f Contributors
Parent ID | Cause ID | Description Cause / Contributor

1 1 1] Incorrect Meter Reading Cantributor
2 | 10 Megligible Effect for small changes Cantributor
3 2 11 MNegligible Effect for small changes Contributor
4 |2 13 Premature Operation Contributor
B Jildaid Incarrect Meter Reading Contributor
5 |[1.1.111 Megligible Effect for small changes Contributor
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Field Description

Mode- Ref. ID Failure mode reference number

Beta Probability of current failure mode causing end effect
Severity MIL-STD 1629A Severity Category

Mode Failure mode description

Cause Failure cause description

Failure Detection Describes how the failure is detected

Compensating Provisions Processes in place to protect against failure
Remarks Any other ntes or pertinent information

At the System level, the Detectability Panel appears with the Safe or Dangerotsuttatis for you to choose if the System
failure mode creates either situation. Safe is the default. This tab is specific to IEC61508 laméyoared if you do not
wish to us this standard for your FMECA.

CRCgURRFVECA

EH Block Irfo I EH hdode Info I [1¢] Detechbilityl I Diaghostic Coverage SFF I

Detectability
ID |Description Detectable |Safe or Dangerous |Lamhda Safe|Lambda Dangerous
1 |01 Intermittent @ Safe
Operation r C) Dangerous
Megligible ® Safe
2 |02 Effect for small ([T ) Dangerous
changes
@ Safe
3 |03 Mo effect r C) Dangerous
@ Safe
4 |04 Catastrophic [T (I Dangerous
@ Safe
5 |05 MNooperation [T C) Dangerous
+ | = | Diagnostic Test

The Diagnostic Coverage SFF panel lists the results of the IEC 61508 calculation related to the currently selected System,
Block or Component. It is a view only panel and not editable.




Chapter 6 FMECA 139

AR L T FMEC A !

B Block Info I B3 hode Info ] B Detectabiliby ] 1 Diagnostic Goverage SFFI
ID |Description DC ) DC . SEE Lambda (Lambda|Lamhda|Lambda|Lamhbda|Lambda|Lambda

Safe Failures| Dangerous Failures S D S+DD |(DU SD DD Su
1 [ POWER SUPPLY 1 0o 1 5152 0o 5.152 0.o 5152 0o oo
2|11 CARPACITOR, FIXED CK 1 n.o 1 0.138 oa 0.138 0.0 0.138 0.o oo
3 |12 CAPACITOR, FIXED CE 1 n.o 1 4.864 o.a 4864 0.0 4 864 0o oo
4 |13 CAPACITOR, FI=ED Ck 1 n.o 1 0111 0.a 0111 0.0 0111 0.o oo
5 |14 RESISTOR, FIXED RCR 1 0o 1 0.00376 0.0 0.00376 0.0 0.00376 0.0 oo
E |15 RESISTOR,FIXEDRC 1 n.o 1 0.00435 0.0 0.00435 0.0 000435 00 oo
7|18 LC., DIGITAL 1 0o 1 00286 00 0.0286 0.0 002s6 00 oo

Adding and Editing Blocks

A block may be used to represent a systemysysbem, board or logical group of functions.

Blocks can be added to the FMECA system hierarchy tree by selecting the FMECA system tab. Select the Block options fror
the Add menuBlocks can also be created or added using the equivalent toolbar option. To add blocks using the toolbar:

1. Select the block from the toolbar mem\)(The cursor shoulthke the shape of a plus sign

€ _[IT - Item ToolKit - Project::Dialog]

D Ele add Edt Layout Settings Apalysis Chart Window Help _ = ﬁ
== w & 7w \ 3] | Category Not Selected - @®
=

ITP2 E ll/o m
- é PROJECT: IT Project (Predi
Z1[E) FMECA Systems;

O FMECAD 1 Block Info B

[ ez

It } 3 Deteetabilty } B3 Dinghostt: Goverage SFF

Tile ;| Description :

Mame : | FMECA:D
Part Number : ’7
Lo [F
anabyst:[
’ Function
Ufe Time (Howrsk: 1 Description::
compledBy: [
gl 5 Approved By :

Use Weighted Criticality Method: [~
Normalizs Apportionments: [

Motes :

Standard |IEC 51505 -

Calc Engine Mode! [Basic Mods =

| FuECA

Mission Phase:

_C
N = \ ]
=] D.alng/@ Gid @ Diagam |l Chat Result

For Help, press F1 Blocks: 1 Comps: 0

2. Place the block cursor where you would likettl the new block on the system window and click your mouse once. The
new block should appear.
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3. Multiple blocks can be added by repeating step 2. To disable the add block mode, select the ReleaB foarthding
Toolbar or right click the mouse button.

Select the Dialog tab from the viewing windo@) (

Select a block from the systems windd.(

The Dialog view will display all parameters for the selected block. Edit the required fields.

The following view is displayed in Dialog View in the Block tab.

No ok

m Blockh‘ln] 0 Mode o 1 0 Detectabiity ] B Diagnosic Coverage SFF ] 0 Hyperinks I
Block

Name fID : ’17 Description ¢ [pOWER SUPPLY

Part Number : ’—Ll Q Q
wen: [rr
Quantity : ’17
Parent Name/ ID : ’7
Mo. of Modes : ’67
Circuit Ref, : ’7

Function

Op.Time Factor: |1 Description :

Notes:

Mission Phase:

Field Description

Name/ID Unique Reference Identifier for the Block

Part Number Block Part Number

Quantity Block Count defined by the user

Parent Name/ID Parent Name/ID of the block. Natitable

No. of Modes ModesCount for the Block. Nomditable

Circuit Ref. Circuit Reference / Reference Designator of the Block

Op. Time Factor Operating time factor of the block. 1 means 100%, 0.5 means 50%
LCN (Logistic Control Number) Internal reference number defined byske
Description Additional information to describe the block or function

Mission phase Description of the Mission Phase
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Notes

| Any other notes or pertinent information

The following view is displayed in Dialog View in the Mode tab:

3 Biock nio l E Mode h‘h‘ M Detectabiliny l  Diagnosic Coverage SFF

H Hyperinks l

Selected | 2.6 | Erratic Operation FD,CP, Remarks
ﬂ J Failure Modes
Parent ID | Mode ID | Description Beta -
Erratic Operation =
2 2 7 Erroneocus Output (Decreased) 1
3 2 ] Fails to Switch 1
4 2 5 False Actuation 1
5 2 10 Intermittent Operation 1 &
4

e

Parent ID Cause ID Description Cause / Contributor
1 23 1 Open (Electrical) Contributor
-] Immediate - Direct Effects
ParentlD | EffectID Description
1 0 01 Intermittent Operation
Field Description
Mode- Ref. ID Failure mode reference number
Detectable Detectable failure mode selection (Y/N)
Beta Probability of current failure mode causing end effect
Apportionment Proportion of failure rate attributed to cemt mode in %
Description Failure mode and Cause / Contributors description
Cause Failure cause description
Immediate Effect Consequence on the current item being analyzed
Failure Detection Describes how the failure is detected (via FD, CP, Rematksru
Compensating Provisions Processes in place to mitigate the failure (via FD, CP, Remarks button)
Remarks Any other notes or pertinent information (via FD, CP, Remarks button)
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Adding and Editing Components

A FMECA component may represent any medatedror electronic device. FMECA components differ from FMECA blocks in
that you may enter a failure rate for components, which the program then divides between the components failure modes
according to their apportionment percentage.

Components can be asftito the FMECA system hierarchy tree by selecting the FMECA system tab. Select the Component
options from the Add menu. Components can also be created or added using the equivalent toolbar option. To add compone
using the toolbar:

1. Select the componefrom the toolbar menuX). The cursor should take thieape of the component selected

© [IT - Item ToolKit - Project::Dialog]

@Eile Add Edit Layout Settings Apalysis Chart Window Help _ = ﬁ
DEdE CRE=10 2 24 &[ﬁ @ = |Categoy Not Selected - @
=lx -
I [C VTN CMECA I

- E PROJECT: IT Project (Predi
- FMECA Systems;
O FMEC&D i Block |nfn} £ 1

FMECA System Info.

| @12

wd ] 1 Detectshility 1 Diaghostic Cowverage SFF

Title: ¢

Mame : | FMECA:D
Part Mumber :
LCr: | F

Analyst :
Function
UfeTme (Howrsk [t Description:

Compiled By :

B | N Approved By @

Use Weighted Criticality Method: [~
Maormalize Apportionments: [

Description @

Mokes :

L3

X}

g Standard |IEC 61508 =
— 21 Calc Engine Mode! | Basic Made hd

Mission Phase:

-
J _~CJ | o
1 5 D\alc@ﬁ Grid IQE,'D Diagram ]I.Il Chart J Result J

For Help, press F1 Blocks: 3 Comps: O UM

2. Place the block cursor where you would like to add the new Component on the system window and click your mouse
once. The new component should appear.

3. Multiple components can be added by repeating step 2. To disable the add component mode, select the Release button

(B) from the Toolbar.

Select the Dialog tab from the viewing windo@) (

Select a component from the systems winddyv (

The Dialog view will display parameters for the selected component. Edit the required fields.

The following view is displayed in Dialog View in the Component tab.

No ok
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i Block Infnl E hiode Info ] EH Detechhbility l 3 Diagnostic Coverage SFF

Component f Function

Mare | 1D l21— Diescripkion :
Part Murnber : ,—L| 4 Q
LCH
Cuantity ll—
Parent Mame/ ID I—
Ma. of Modes : l— Function
citcut Ref. l— Drescription :
Failure Rate : ID—
op, Time Factar: Il—
Mokes:
Mission Phase:
Field Description
Name/ID Unique Reference Identifier for the Component/Fumctio
Part Number Component Part Number
Quantity Component Count defined by the user
Parent Name/ID Parent Name/ID of the Component. Neditable
No. of Modes Modes Count for the Component. Neditable
Circuit Ref. Circuit Reference / Reference Desigmaibthe Component
Failure Rate Failure Rate of the component

Op. Time Factor

Operating time factor of the component. 1 means 100%, 0.5 means 50%

LCN

(Logistic Control Number) Internal reference number defined by the user

Description

Additional informaion to describe the Component

Notes

Additional notes added by user

FunctionDescription

Additional information to describe the Component

Mission phase

Description of the Mission Phase

The following view is displayed in Dialog View in the Mode tab.
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B3 Block o ] I I Detectahilty ] B Disgnostic Coverage SFF I
Selected |[FMECA:0. |Test FD,CP, Remarks |
ﬂ J | Failure Modes
ﬂ J | Causes f Contributors
‘ParentID |Cause ID Description | Cause { Con
Field Description
Mode- Ref. ID Failure mode reference number
Detect Detectable failure mode Y/N
Beta Probability of current failure mode causing end effect
Apportionment Proportion of failure rate attributed tarcent mode in %
Severity MIL-STD 1629a severity category
Mode Failure mode description
Cause Failure cause description

Immediate Effect

Consequence on the current item being analyzed

Failure Detection

Describes how the failure is detected

Compensatig Provisions

Processes in place to mitigate the failure

Remarks

Notes
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FMECA Example

1. Build a system following the example below.

1=

ITF2

| ©11P2

- E PROJECT: Pump Contral Project [Prediction Totals: FR=0;]

- FMECA Systerns:

Lmp Contral Camprter

=

ITFZ

| FMECA

= [I Pump Contral Computer:: : Standalone Computer
- 1
[fj [ﬁ 1.1 Processor 1
@ 1.2 RaM T
[ﬁ 1.3 Pawer Supply
[ 2 RaM2
@ 3 DIk
@ 4 DIskz2

2. Inthe Dialog tab, modify the properties of each component. Use the followingtahlguide.

Component Description Part Number Circuit Ref LCN Failure Rate
11 Processor 1 6 CPU1 P-1-1 0.3759
1.2 RAM 1 4 RAM 1 M-1-2 0.8426
13 Power Supply 15 PS1 PS1-3 0.0165
2 RAM 2 8 RAM 2 M-2 0.8426
3 Disk 1 12 HD 1 HD-3 0.5014
4 Disk 2 12 HD 2 HD-4 0.5014

3. The system, block and component descriptions should appear in the system window. If n@hseldagéscription

from theLayout Menu.
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Defining FMECA Severity

Severity categories are assigned to system failure modes to indicatesttity 8éthe occurrence and the related degree of
damage. You must create the severity categories before they can be assigned.

To define severity categories:

1. From theEdit Menu A), selectSeverity Categories (B)

Edit Layow gthings  Apalysis Chart
«7 Undo H

Copy ChrlC

Find... Chrl+F
Replace...Ctl_R

Phrase Library. ..

Severity Category...

Global Parameters. ..

Renumber 4
Allocation. ..

Qcourrence Matrix...

2. The Severity Categories dialog box appears.

€O Severity Categories

10 |Weighting: |Descriptinn:

Category ID: |

I 1 Catastrophic - A Failure w. ..
II 1 Critical - & Failure whi Weighting: | 100
111 1 Marginal - & Failure
1 Plincr - A Failure Nok\ s Ceescription: | Catastrophic - & Failure whicl

:
(7 -

Save Phrase Get Phrase

Spelling | Delete Sev. N Add Sev.,

£ > Save | 0k | Zancel

Click Add Sev (C) A new severity category is added to the table on the left side of the dialog box.
In the Weighting field, entet00 (D)

In the Description field, ente€atastrophic (E).

Click Save The table is updated with your changes.

Following the above steps, create the three other categories that appear in the dialog box above.
When all severity categories are entered, ciékto close the dialog box.

©No G ~w
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Adding Failure Modes, Causes, and Effects

A Failure Mode is the way in which a component is expected to Galusesare the factors that are proven or deduced to
directly or indirectly produce the failure of an item, component, equipment, or systesilure Effect is the effect a
componentFAiur e Mode has on its fAparento bl ock.

There are three types of Failure Modes

1 At the system level, which are End Effects.
1 At the intermediate or subsystem level, which are Effects.
1  Atthe component or lowest level, which are Failure Modes.

A lower level falure mode is the cause of the upper level failure mode, which is the effect of the lower level failure mode.
Since FMECA analyses from the lowest level up, the first step is to define the failure modes of Power Supply 1.
To add a failure mode:

1. Inthe System Window, click thePower Supplycomponent4). The component information appears in the Dialog tab.

© - [IT - ltem ToolKit - C:\Documents and Settings\Gemina Pake\My Documents\DemoShield\Demoshield Version 6\CD-ROM 800\Toolkit\Defaults\Examp... Egl

@Eﬂe Add Edit Layout Settings Analysis Chart Window Help _ 52X
Dl & e S8 [§ [ﬁ ﬁ =) | Categary Mot Selected ~| @
2l
: C\Dncants and SettingshGemina ... l_ v & & E’ IE’\} EMECA —
= + MSWC Systems:
g + RDF Spstems;
G @ 2398 Sestems; %3 BlockIfo | E3 Mode Info | E3 Detectablity | E3 Dingnostc Coverage SFF |
g SH[E) FMECA Systems:;
- o | | FD, P, Remarks
9 * Mairtain Systems; B+l = Failure Modes
+ =1 SoareCost Swstems: A
ParentID [Mode ID | Description [Beta [1a
2] 3 a Loss of & D 1 1
C:ADocuments and SettingsGemina Pakest 4 1 10 Negigible & gll changes 1 |
2 [=-0f ABCSYS FMECA MIL-STD-16294) B " Mo eftect 1 |
= = @ 1-POWER SUPPLY [:] il 12 Mo powver output 1 |
E @ 1.1:CARACITOR. FIXED CH - . e
= @ 1.2:CARACITOR, FIXED CE
- i 1.3:CARACITOR, FIXED CF ﬂJ Causes J Contributors
z 1.4.R TOR, FIXED RC
E E 1 OF. FIXED RC Parent ID |Cause 1D ‘Desl:ri[ll.inn |CauseiCnntrihul.nr
q @ 'I. G”A’L 1 Burned Power Supply Fuse Cause
| = @ 2"EF. 2 [Pawver Grid Down 7/ |
~ =[] 3:MEMORY UNIT
3 #-[F] 3.1:R0M BOARD
= =[] 3.2:RAM BOARD
o 3.21:UNDULATOR
& [ 3.22:CAPACITOR, Fix
3 ..
B B szsomanon | | | Immediate - Direct Effecs
@ 3:25;;\.E.,DIGIT.¥3:L |Parentl|:l |Effact|l) Description
@ 3.26:COMNECTOR, P 1 0 ABCEYEF Mo Output from Motherboar
| | »
4 | | 3 5 Dialog ‘E Girid J@E} Diagram Jl]l Chart ] Result I
For Help, press F1 Blocks: 29 Comps: 116 MUM

2. Inthe Dialog tab, click the Mode Info tab (B).
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3. Click the Mode + button to add a new mode to the list (C).

4. In the new mode box type No Powentput. (D).

5. With this new mode still selected, click the Cause + button to add a new cause. (E).
6. Inthe new Cause edit box, type Burned Power Supply Fuse (F).

7. Click the Cause + button again to add another cause to the list (E).

8. Inthe new Cause edit baype Power Grid Down (F).

9. Click the Immediate Direct Effects + button to add a new effect to the list. (G)

10. In the Immediate Effect edit box, type No Output from Motherboard 1 (H).

NOTE To remove a failure mode, highlight it in the Mode list and click théton. Use the same procedure to remove
a cause or an effect.

11. Follow the above procedures to the remaining failure modes shown iabkeebw. The failure modes should appear
in the System Windowdj. If not, selecShow Modesfrom theLayout Menu.

Component Mode Cause Effect

Burned power supply fuse | No output from Motherboard 1
Power Supply | No Power Output

Power grid down No output from Motherboard 1

Information not accessible Overheating Unacceptable performance of Motherboard

RAM1 . .
Informaiton not transferred/Stored | Microscopic damage to

L Incorrect processing
correctly circuitry

Intermittent malfunction of logic
process

Processor 1 Overheating Unacceptable performance of Motherboard

E:\- dAFMECA Tutorial ITP

El@ System FMECA Pump Contral Computer Stand Alone Computer
E'[ﬁ] 1

El[ﬁ 1.1 Processar 1

\_7@ 1.1.7 Intermittent malfunction of logic process
J E-[@ 1.2R&M1
- 1.2.1 Information not accessible
Lol 1.2.2 Information nat transferred/Stared comrectly
El[ﬁ 1.2 Power Supply
Lol 1,31 Mo Power ikt
----- ™3 1.4 Mo output from Motherboard 1
----- ™3 1.5 Unacceptable performance of Motherboard 1
----- [ 1.5 Incorect processing

() | FMECA

----- [ 2Disk 1
----- @ 4Disk2
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Using the Phrase Library

Your system should inctie accurate descriptions of each object. You can save time by adding long or frequently used
descriptions to the phrase library, then retrieving the descriptions when you define object properties.

Each project has a unique phrase library. When you bewwaroject, the phrase library is empty. You populate the library
by adding phrases or by importing phrases from an external file.

Adding a Phrase

There are two ways to add phrases to the phrase library

To enter a phrase and add it to the library:

1. SelectaBlock/Component in the System Window.
2. Type a description in any field in the Dialog tab.
3. Click Save PhraseThe description is added to the phrase table.

Analpsiz Chart wWindow Help

|§ L J [ IEIIEDmpDnent.-“Func:tian j @ ¢
A=

—__II| | @ % 8z ET -

ioh totalz:[ FR=

Save Phraze
EH Block Info E3 Mode Info I EH Detectability I

ﬂ Selected Im [

—1| 24

To enter a phrase in the library without adding it to lalfie

i Darant IN Rlarla 1IN Nacecrindiam | Rats

1. Select a Block/Component in the System Window.
2. From theEdit Menu, selecPhrase Library.
3. The Phrase Library dialog box appears.
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4,
5.
6.

€ Phrase Library

I Cateqary: Descripkion:
B3 &l | ~_ | \
1D: | Phrase: - Cancel G
P462 ACCUMULATOR, HYDRAULIC ﬁ D n
P46l ACCUMULATOR, HYDRAULIC/PMEUMATIC
P442 ACTUATOR SOLEMOID
P425 ALPHA-MUMERLC DISPLAY
P325 ALPHA-MUMERLC DISPLAY, MO LOGIC CHIRS
P329 ALPHA-MUMERLC DISPLAY, WITH LOGIC CHIPS
P510 ANTEMMA
F195 ATTEMUATOR, GEMNERAL PURPOSE ] E
P196 ATTENUATOR, MICROWANE Sark... C]
PoO1 AXLE, MECHANICAL
P351 Arcing
P445 BATTERIES RECHARGEAELE LEAD ACID
P443 BATTERY Delete Al
P444 BATTERY, LITHIUM
P446 BEARIMG
P4& BEARIMGS
P47 BLOWER.
P330 BLOWER, FAMN
PS21 BLOWER, FAN ;l J
P52z BLOWER, FAN AxTAL I
2'_“” SIS T | 3> - Save to FilB...

In the text box, type the phrase you want to dajd (
Click Spell to check the spelling of your phragg. (
Click Add. The phrase is added to the phrase tdfle (

Save Phrase Library As

Save jn: | |29 Examples

=+ @ ef B

|‘3=j Failure Mode Phrases. kxt
|‘:=j Phrases.txt

y4

File hame: |FMECA Tutorial

/

Save |

Save as lupe: | Text Files [ kxt]

| Cancel

7. Click Save to file(H). The Phrase Library will be saved in a text filegnd can be edited.

Open Phrase Library

Laok jr: | | Examples

SBF=ilure Made Phr,
=| Phrases. kxt

Type: Text Document

Size: 2.22KB

Date Modified: 050911 01:04

File name: |Fai|ure tode Phrases. st

Files of twpe: |Text Files [* txt]

Cancel

[~ |
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8. Click onImport Phrase (J) and selected the edited and saved Phriksary (K) in the Open PhrasLibrary.
9. Click onOpen(L) to import the Phrase Library.
10. When you are finished editing phrases, clik (G) to close the Phrase Library dialog box.

Verifying Data

You must verify system data before performing project analysis. Verifying data beftmerxeg an analysis can be a great
time saving feature.

When verifying FMECA projects, ToolKit checks for:

A Component blocks with no failure modes

A Component failure mode apportionment that does not total 100%
A System failure modes with no severity category

A Component blocks with failure rates of zero

A Failure modes with no assigned effects

To verify FMECA data:
1. Inthe System Window, click the system header.
2. From theAnalysis Menu, selecVerify Data.

3. Ifthe system contains errors, the Verification Results giblux displays all relevant error message numbers and the
message text. Use the information in the Verification Results dialog box to make corrections before performing system

analysis.
© ITEM ToolKit Verification Results 3]
1] 2 Msg Text: | Save
1 Warning: Causes not defined For component Failure mode 1.1.2
2 Warning: Causes not defined For component Failure mode 1.1.3
3 Warning: Causes not defined for component Failure mode 1.1.4 Total Msas:
4 Warning: Causes not defined for component Failure mode 1.2.1 gsi
5 ‘Warning: Causes nok defined for component Failure mode 1.2.2 73
& Warning: Causes not defined For component Failure mode 1.2.3
7 Warning: Causes not defined For component Failure mads 1.2,.4 Filter
3  Warning: Causes not defined For component Failure mode 1.3.1
9 Warning: Causes not defined For component Failure mode 1.3.2 Update
10 Warning: Causes not defined For component Failure mode 1.3.3
11 Warning: Causes not defined For component Failure mode 1.3.4 ¥ Errors
12 Warning: Causes not defined For component Failure mode 1.4.1 ¥ Warnings
13 Warning: Causes not defined for component Failure mode 1.4.2 .
14 Warning: Causes not defined for compaonent Failure mode 1.5.1 Show Megs:
15 ‘Warning: Causes nok defined For component Failure mode 1.5.2 15
QK | Cancel |

4. Click on save if you want to print and review all error messagesfdllowing window opens. Click OK to save.
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L) E Message saved in C:\Program Files\Item| Toolkit\ ExanplesiITverifyMsg. bxt
-

5. If no errors are present, the Verification CompleWithout Errors message appears. CiK.

Performing Analysis
To analyze a FMECA project:

1. Inthe System Window, click the system header (
2. If you want toturn the weighted criticality method option on or off, click the Use Weighted Ciriticality Method check box

(B).

€ [IT - ltem ToolKit - Project::Dialog]

®Ei|e Add Edit Layout Settings Analysis Chart ‘Window Help

W=y = v & TN I [ @ ™ |Categow Mot Selected - @\(_1
lx C
e ||| &y & & CET—
- PROJECT: IT Project [Prediction Tot:
- FMECA Systems:
(X FMECAD I3 Block Infol B hiode Irfo ] Il Detectability ] B Dizgnostic Coverage SFF ]

[©1p2

FMECA System Info.
Title l— Description :
Iame ! W
Part Number ¢ l—
wen:[e
Coelpee l— Function
Life Time (Hours): ll— Description
Compiled By :
4 | » Approved By

1ss Weighted Criticality Mathod:; W
1) Mormalize Apportionments: [
TPz |

= FMECAD:
1 Standard |IEC 61508 =

E ? Calc Engine Mode:  |Easic Mode b

Notes ;

| FuECA

3. From the Analysis Menu, select Perform or click the GO but®)nA dialog box displaying the progss of the analysis
appears.

4. When the analysis is complete, the Verification Msg. dialog box appears. Click OK. The objects in the System window
are updated with the analysis resuld3. (

5. Click on the Result Tab to display the resul}. Clicking on difierent items in the system window will display results
for this item F).
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© - [IT - Item ToolKit - C:\Documents and)Settings\Gemina Pake\My Documents\DemoShield\Demoshield Version 6ACD-ROM B00\Toolkit\Defaults\Exam.

@ File Add Edit Layout Settings Apalysis Chart Window Help - |=F ﬁ
D= & * = 7 N S [ﬁ @ (M) |Category Mot Selected ~| @
=
o | E\Documents and Settings\Gemina P... | « Name : 3
E |E 1B PROJECT: v-8-Exsmpls (Predictic Parameter | Value
% 5 MIL-217 Systems: FR=23112 1 Actual Failure Rate 28005134
E 5 Bellcore/Teloardia Systems; F 2 Calculated Failure Rate 28008137
& + NSWwC Spstems; FR=1810.66 3 Criticality Cr-1=0.1655:: Cr-II=2.1186828:: Cr-Iv=0.80218552:: Cr-II=0.016445
g +0B FDF Systems; FR=1.6650845 < D S
-3 + 2998 Swstems: FR=6.202306
®© = FMECA Systems: —\ o
— (F ABCSYS FMECA MILST o Mode-Ref. ID | Comp ID | Function \ Failure Mode | Failure Cause | Local Effects
< ‘ [ 1 3.3 3 Catastrophic Complete Disintegration Catastrophic
2 Erratic Operation Intermittent Operatior
x| Fails out of Tolerance (High)
< C:\Documents and 5 ettingsGemina P... l; 24 3 \ﬂlermiﬂem Inadvertant Operation
il IE (f ABCSYS FMECA MIL-STD-16234 F : Operation Erratic Operation
= +-(] 1:POWER SUPPLY:AFR=5.1 ;[ ] Fails out of Tolerance (High) &
— + @ 2:CPU BOARD::AFR=0.38621 2]
w | © [ 3:MEMORY UNIT-AFR-240 a 2
2 =[] 31:ROMBOARD:AFR=C End Effects ~
E g 3}12 ISELEIEIIETF:ﬁ Mode -Ref. ID End Effect | Severity ID | Sewverity Description | Detectable ID| Dete
| il 21.3CAPACITOR.FI 1 3.3 Catastrophic | Catastrophic 3212 Mechanical colla
@ 31.4:RESISTOR. Fl=
@ 315:CONMECTOR, Intermittent Operation Locked Input Lev
il 21.6:TRANSFORME Locked Output L
@ 31.7.CAPACITOR.FI Bi-furcation of sp
= [@ 3.2:RaM BOARD:AFR=1 Shoed (Elertrie ¥
@ 3271:UNDULATDR: < >
4 | ‘ @ 322 EAPACITDH';FIF 5 Dialog jE Grid Iﬁgb Diagram I'_]l Chart Result
Far Help, press F1 Blocks: 29 Comps: 114 MM

ISO 9000 Information

The ToolKit FMECA Module continues to support the addition of ISO 9000 information. However, now the point of data
entry is the ISO 9000 Grid View. Usingi$ view as the data entry and reporting function is much preferred due to ttee one
many relationship of ISO 9000 elements that only the Grid View can display clearly-ciigtthe Grid and select ISO 9000.
Switch between 1629A and ISO 9000 Grid Vieagsdesired.

Fails to Switch

Catastrophic 1 [ False Actuation

[e2]
Catastrophic
L] Mo operation 1 [ Mo operation

Part Name Potential Potential ’T’E Potential
Failure Effect(s) of 3 = (o} (s) of

i Part Function Mode Failure Y Failure
1 L] Erronsous Input (Increased) 1 1 1
Loss of Output 1 1 1
Ertatic Operation 1. 1 1
Intermittent Operation 1 [ Erroneous Cutput (Decreased) 1 1 1
Inter mittent Operation 1. 1 1
Intermittent Operation 1 i 1
Loss of Input 1 1: i
L] Incorrect Meter Reading 1 i 1
Megligible Effect for MNegligible Effect for small chan 11 1 1
ALCSRIEGA small changes L [ Megligible Effect for small chan 1 1 i1

(MIL-STD-16204) /

Premature Operation 1. 1 1
L] Ho effect 1 11
Mo oon 3 O Mo effect 1 1 1
Unknawn i5 1 1
Mo effect 1 1 1
1 1 1
1 1 1
1 1 1
1 1 1,
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Use the SEV, OCC, and DET fields to enter the ISO 9000 range of values appropriate for the element you are considering.
The RPN number will be automatically calculated.

This view is also intended to be used as the reporting mechanisBf&000 based FMECA. Simply print the Grid View as

your report File i Print Preview i Print Active View or File i Save Grid). You can also construct ISO 9000 based reports
via the Report Generator, but thetwpmawnhb net abeoabhiepstoc:
does.

4. FMECA Editor Screen, Toolbar and Shortcut Keys Quick Reference
The FMECA Editor Screen

& - V-800-Examp'-1TP:1 /

File Add Edit Layout Settings Analysis Chart Window Help

(=2 = * S %K Iy @ @ () | Category Mat Selected ~| @

Al lx
. | C:\Diocuments and Settingz\Gemina ... l; < C:\Documents and Settingsh... | b
g =B PROJECT: IT Project [Predictio & =00 Demlib FMECA #1::
g| (1 MIL217 Systems; FR=4.85 3 @ 1:CAPACITOR, FIxE =Rl A2Y FMECA
B + B Be Telcordia 5pstems; P [ 2 CONNECTOR
g + B stems; FR=13227 3 i@ 3 Dione
2| L@ ome: FR-0; 020 = 0 Block Info | B3 Mode bio | E3 Detectabity | B3 Diagnostc Coverage SFF |
= : :0=0; =
® +[E 2998 Systems; FR=0; 3=0; E FMECA System Info,
— - FMECA Systems: i
Title: ¢ | FMECA Excampl Description © | ABC Computer System Model ABC
- ple omputer System Mods
= O 8055 FMECA (MIL< = Pentium-based Microcomputer
% + Maintain Spstems; fm g Name ! | ABCSYS FMECA (MIL-STD-1
£ + SpareCost Systems; — Park Number :
= + REBD Systems;
® R Fe i Tees Pt hd LCM: | F
— |« v
Analysk ! _—
unction
B E Life Time (Hours): | { Description :
< C:\Diocuments and Settings\Gemina Pa... | Compiled By : ’7
S |=- 0L ABCSYS FMECA (MIL-5TD-16294)
=z +-[F] 1:POWER SUPPLY approved By ¢
— * @ 2:CPU BOARD Use Weighted Criticality Method: [
@ = @ 3:MEMORY UNIT Mormalize Apportionments: [
2 -] 3.1:ROM BOARD Mokes ©
E % :112 :‘SEU[T)IEIﬁTtM O IT - Item, ToolKit - ocuments and Settings\Gemina Pake\My Documents\DemoS
@ 31.3:CAPACITOR, FIr
E 1.4:RESISTOR, FIE
g' 1.5:CONMECTOR. F
—4.1.6: TR&NSFORMEF
— |- MEMORY LINIT
@ 31.7:CAPACITOR, FIX
= 3.7-RAM BEOARD Intermittent Operation
@ F21:UMDULATOR Megligible Effect for small changes
@ 32.2:CAPACITOR. FIy Mo effect j
@ 22.2:CAPACITOR, I P m——.
[l 224:RESISTOR, FIxE g
@ 225:.C.DIGITAL Leloperation
[l 3.25:CONNECTOR.F

< | v 4 | S| Dpog H G
Far Help, press F1 B Comps: 114 UM
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The FMECA editor can be made visible by selecting the Dialog Tjad the Grid TabZ2). Its main elenents are the
following:

Main Menu @): Quick access to the main functions.

FMECA Toolbar 4): Quick access to editing functions.

Project Window §): A hierarchical view of the project and systems.

System Window®): A hierarchical view of the system, bk®; components and modes.
Library Window (7): A hierarchical view of the components and failure modes library.
Dialog Window @): The area in which the FMECA can be edited.

Grid Window Q): In this area, the FMECA can be edited in a tabular style.

=A =8 =4 =4 -8 -8

The Default Toolbar

Immediately below the puliown options resides a group of buttons that form a Default Toolbar allowing the user to access
directly some of the more frequently used menu options.

DEE fBEX &% 8

Name Description
New Opens a new project.
Open Open an existing document. The ToolKit displays the Open dialog box, in which you can

locate and open the desired file.

Save the active document or template vtghcurrent name. If you have not named the

Save document, the ToolKit displays the Save As dialog box.

Cut Remove selected data from the document and stores it on the clipboard.
Copy Copy the selection to the clipbalar

Paste Paste the contents of the clipboard at the insertion point.

Delete Item  Delete the selection.

12 | ||l |5 | % |® |82 |8 | |& |22

Undo Reverse the last editing. Note: You cannot undo some actions.
Print Print the active document.

About Open the About ITEM ToolKit Window.

Help Open the ITEM ToolKit Odine Help.
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The FMECA Dialog Windows Controls

The FMECA Dialog Window Contains the following Controls.

[ vl 7 23

Tool Name Description
E Analyse Run the Analysis of the system.
ﬁf/"“ Check Spelling Check the Spelling of the selected Text.
IE. Save Phrase Save the phrase to the phrase library.
E; Get Phrase Get a phrase from the phrase library.

The Project Toolbar

The Project Toolbar displays the available analysis options for the ToolKit applicati

HNEENLFQUBAED

Tool Name Description
A4 mIL217 Add a MIL-HDBK-217 (Electronic) System.
}_T Telcordia (Bellcore) Add a SR332 Telcordia (Electronic) System.
IE_E IEC 62380 (RDF) Add an IEC 62380 French Telecom Standard (Electronic) System.
E.EZ 299B Add a 299B Chinese Military Standard (Electronic) System.
}_N NSWC (Mechanical) Add a NSWC (Mechanical) System.
ﬁ Maintain Add a Maintain MIL-HDBK-472 Procedure V System.
‘h SpareCost Add a Spare Cost Spares Scaling and Ranging System.
U_ FMECA Add a Failure Modes Effects and Criticality Analysis (FMECA) System.
{E} RBD Add a Reliability Block Diagram (RBD) System.
-:Qo Fault Tree Add a Fault Tree Analiis (FTA) System.
{= EventTree Add an Event Tree Analysis (ETA) System.
% Markov Add a Markov Modeling System.
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The FMECA Toolbar

The FMECA toolbar is used to create and control FME®alysis through the commands it contains.

[; [ @ ™| Categow Mot Selected ~| @

Tool Name Description
[& Select Cancels add mode.
i FMECA Block Add a Block.
@ Component Add a Component.
Failure Mode Add a Failure rade.
Failure Mode j Category List Add an item from the list.
g Start FMECA Analysis  Allows the user to perform the analysis.
e Abort FMECA Analysis  Allows the user to stop tranalysis.
Shortcut Keys
Key Function
Ctrl + N Open a new project.
Crl+ O Open an existing document. Displays the Open dialog box, in which you can locate and open the
file.
Ctrl+ S Save the active project with its current name. If you mtenamed the project, the Save As dialog bo:
will open.
Ctrl+ P Print the Active View.
Ctrl + X Remove selected data from the document and stores it on the clipboard.
Ctrl + C Copy the selection to the clipboard.
Ctrl +V Paste the contents of thgboard at the insertion point.
Cirl + W Paste the contents of the clipboard (Gate or Event) at the insertion point as a Repeat Gate or Rej
Event.
Del Delete the selection.

F1 Open the ITEM ToolKit Odine Help.
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CHAPTER Y
RBD

A reliability block diagram (RBD) provides a simple way to compare various configurations in an attempt to find the best
overall system design.

This chapter:
1. Introduces RBD systems
2. Describes Tool Kités RBD features
3. Outlines an example RBD system

4. Describes the RBD Screen Hitit Toolbars and Shortcut Keys

1. Introduction

A reliability block diagram (RBD) is a drawing and calculation tool used to model complex systems. An RBD is a series of
blocks representing portions of a system. Once the blocks are configured propedyeaaisdprovided, the failure rate,

MTBEF, reliability, and availability of the system can be calculated. As the configuration of the diagram changes, the
calculation results also change.

The rational course of a RBD stems from an input node located lafttigle of the diagram. The input node flows to
arrangements of series or parallel blocks that conclude to the output node at the right side of the diagram.

The RBD system is connected bgexiesor parallel configuration.

A seriesconnection is joinedly one continuous link from the Start Node to the End Node.

Black 1 Black2

oNedet L CHede2 D

A parallel connection is used to show redundancy and is joined by multiple links or paths from the Start Node to the End
Node.
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© O Blask1T

DBz’

oUTPUT

Successful operational systems require at least one maintained path between the system input and the system output. Bools
Algebra expressions are used to describe the minimum combination of faijueeddo cause a system failure. Minimal cut
sets represent the minimal number of failures that can cause the system to fail.

2. ITEM ToolKit & Reliability Block Diagram

The RBD analysis is a module of the ITEM ToolKit application. ThelKit allows for multiple analyses to be performed
within a single or between multiple projects. As a result, all analysis modulesTajahét can function as a standalone or
combined solution set. TH®oIKit uses serialization files to store data. This means thaeréinent data from one analysis
can be carried over into other analyses.

For example, you may choose to begin your groundwork by performing one of the prediction analyses. The failure rates data
obtained can then be directly used to perform a RBD sisaly a FMECA analysis to determine the possible failure modes

and their severity. ThE o0 o | Kléxibildysallows you to begin at any level and proceed to what is needed in order to meet
requirements.

The RBD Analysis application uses a RBD workspaea arhere all project, system, and RBD data and graphics are entered.
This area is the foundation on which you build your projects. The workspace area consists of menus, toolbars, and project al
system windows.

The RBD workspace area features a Multipleoent Interface (MD])which allows you to:

Choose which windows to display, and move and resize all open windows.

Open and create multiple RBD projects at the same time in order to compare analysis results.

Dragand drop gate and event components between projects. This feature allows you to quickly create a new projec
by reusing components from other projects.

> > >
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3. Creating an RBD Project
Creating a RBD Project consists of:

Constructing the Project/System.
Adding Boocks, Nodes and Connections.
Adding and editing Failure Models.
Constructing SutSystem.

Setting the RBD View.

Verifying Data.

Performing analysis.

E R

Constructing the Project/System

1. Click on theNew Projecticon (A) on the default toolbar, or select Nevoject from the File menu.
2. Activate your project by clicking on the Project t&) ¢r in the Project window.
3.  The Project Dialog Box will be displayed.

& _[IT - ltem ToolKit - Project::Dialog]

@Eile Add Edit Layout Settings Chart window Help

z & ST PN LPLQUBLEED
A HE|
ERMPROJECT

Project

[I®ITP3

Title : |New Project

Mame : | IT Project
Part Number : |

< | D LeH: |
BE Circuit Ref.: |

| Analyst ; |

I Compiled By |

—

[}

4.  Enter your project information by placing the cursor or cligkinthe appropriate fields.
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Title : INew Project Description : ;I
MHame : IIT Froject ;I

Part Mumber : Function =
I Dezcription : J
LCN: | =
Circuit Ref.: I Mates ;I
Analyzt : I LI

Compiled By : I Approved By

Applies to failure prediction syztems cantained in this project

Target Rate : IU
Life Time [hrs): |24

Fedundancy : I j

Totals:

Failure Rate : IU
Unavailability : IEI
MTEF [hrs]: I-‘I

The information entered for a project is only for the project level, and its entry is optional. The table below dispfigid each
that is available for a project and what each field pertains to:

Field Description

Title The Project Title

Name Project Name

Part Number Project Part Number

LCN Logistic Control Number

Circuit Ref Reference Identification Number (for internal purposes)
Analyst The person performing the RBD calculation

Compiled By The person who gatheredettata for this analysis
Description Description of the project

Function Description

What the project/system does

Notes

Any other pertinent information on the project

Approved By

The person required to sign off on the project

The following fields will display results only if a prediction system is part of the project

Target Rate

Acceptable number of failures for the project (Failures Per Million Hours)

Life Time Project life time given in hours

Redundancy Redundancy Flag

Failure Rate Will display total Project failure rate once analysis is complete
Unavailability The Project unavailability once the analysis has been run
MTBF Mean Time Between Failures for the project
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5.  Select theAdd menu from the menu toolbar by clicking on it.

fdd Edit Layout Setkings
A MIL-217 Systemn

'3_? Bellcare System

. RDF Systemn

A5 2998 System Sk
'3._‘}"] Mechanical Syskemn ITP3 |
ﬁ MainTain System - E FROJECT: IT Project [Prediction Tatalz: FR=0;)

QE. SpareCosk Syskem
[ FMECH System

- RED Systerns;

©

| ©11P3

.:\Qo Fault Tree System
{E Event Tree
ﬁ Markow Syskem

o

Select and click on thRBD System option.

7. The project will display as a RBD System in the project window and the applicable system data will display in the
system window.

8.  From the Priect window, select the RBD System by clicking on it. The RBD System dialog box will be displayed.

- RED
Title Dessiiption =
Mame : [ABD:1
Firt Hurber El
o [ Funtim B
Disscription
Circuit Ref o
Byt
e Notes =]
Carpiled By :
Approved By - =l
Unvailabity Cut-Df
{,— O valus: [TT00T ‘ FabreRate: [0
Failre Frequsncy© [0
CSemTutSets _
Mo of Expected Fai
o an © By Fraquency o of Expected Faiures : |0
@ BylUnavaiabiity © By Dider Condtional Failre Intensity: [0
Max Sorted Sets ;500 Mean Time Between Faiures : |0
TotslDown Tme: [0
Order CutON -
[r CutDH alue s [1 Mean Time To Fepair: [0
o Uneiatily [T
Unswailsbilty [7
I~ Use Ma Risk Dormant Madel
- Quantification Method
LieTme: [T & Esan-Proschan € Rae MTEF Options..._|
Mo of = Wodilar
Time Paints ‘ I~ Modularize independant sub-blacks ‘

9.  Enter your system information by placing the cursor or clicking in the appropriate fields. The table below describes wha
could be entered and what eaaidiand block of fields pertains to:

Field Description

Title System Title

Name System Name

Part Number System Part Number, if applicable
LCN Logistic Control Number

Circuit Ref Circuit Reference Number
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Field Description

Analyst The person performing the RBD Systemadyisis

Compiled by The person who gathered the system data for the RBD Analysis
Approved by The person required to sign off on this system

Unavailability CutOff Restricts the extent of the analysis

Sort Cut Sets Sort cut sets in required order

OrderCut-Off Set the maximum order cut sets that should be considered during analysis
Use Max Risk Dormant Model Uses maximum risk values for dormant events

Life Time Time over which analysis takes place

No of Intermediate Time Points Calculates system paraters at set intervals during lifetime
Description Description of the system

Function Description What the system does

Notes Any comments or pertinent information pertaining to this system
Failure Rate Conditional failure intensity

Failure Frequency Unconditional failure intensity

No. of Expected Failures Number of system failures over system lifetime

Mean Time Between Failures Average time between system failures

Total Down Time Total time the system will spend unavailable during the system ldetim
Mean Time to Repair Average time to repair system

Unreliability Probability of system failing one or more times during system lifetime
Unavailability Probability of system being unavailable at any specific time
Quantification Method Click on the seleted Quantification method and select the MTBF Options
Modularize Independent Stiilock Group independent sections of the RBD, speeding up the analysis

Adding Blocks, Nodes and Connections

Bladk 1

SADialog) $ Giid 53 RED |4 Faul..| %, Ma. || Chart|BE Resul

What is a Block?

Blocks (A) represent events such as-system and component failures. The unique IDs distinguish blocks from other blocks
in a diagram. Repeating a block throughout the diagram can represent common cause failures.
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Blodk 1

What is a Node?

Nodes B) connect parallel blocks. Nodes specify voting agesments where applicable. Nodes also represent the system
outputs of a block diagram for which results are required.

Mode 1

oy e—

What is a connection?

Connections@) indicate the logical flow of a block RBD. They are the lines used to connect figures in a bipekndia
Connections enter the figures on the left input node and exit on the right output node.

ade 1
g |

© - ::RBD:1 - [IT - Item ToolKit - Project::RBD]

@Eile Add Edit Layout Settings Analysis Chart window Help — = ﬂ
DEE $BBXa &@FTR L%t Al @ & Be
= AN
o |ITFE i‘
& | =B PROJECT: IT Propet [Predi E |
) = RBD Systems: Block1 M
— & ABD:0
Mode 1 Hode 2
|
4 3
==
TRz \
=
2 [= & ReDD
— = Node 1
& Block 1
o Node 2
= o
=, o2
kil f
E Dislg | EH Grid (=) RBD 'Jl Chart Result
G i [ o
For Help, press F1 Blocks: 1 Modes: 2 MUM
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1. Click theRBD tab (D).

2. From the RBD Toolbar, click on thdodeicon (E).

3. Move the cursor into the RBD canvas and click the area where youonaahd the Input and Output nod®.(

. . =
4.  From the RBD Toolbar, click on tH#&ock icon (G).

5.  Move the cursor into the RBD Canvas and click the area where you want to add thélplock (

i

6. From the RBD Toolbar, click on ti@onnectionicon .

7. Move the arsor into the RBD Canvas and click on the output (blue) end of the startinganddégerclick on the input
(green) end of the Block. The connection C1 appears on the diaB)ram (

8. Repeat step 7 to add the connection K (

X

9. To exit the Add Node Modegkect theSelecticon from the Diagram Toolbal.().

=

10. From the RBD Toolbar, click on thuto Arrange icon (M) to organize and align the components on the canvas.

Editing Block and Node Parameters

To edit block parameters:

1. Inthe RBD Canvas, right chche desired block and seld&ibck Parametersfrom the popup menu. The RBD Block
Parameters dialog box appears.

ot |

Failure Model:

MName: | Genera
Name: | Generator -] %

Part Number: | PNO01632
Type (COF): ,m I‘
ofe Number: | 1
Quantity: |1 Failure Rate: ’nnm;\
Logic Mode:  |Basic - "37
Craitref: | oomd <]
Lcn: |1 Mean &5tD

Adjustment Factor: Q: |1 wi |1 Repair Rate: | 1
[i}

LogMarmal
Desaiption: Mean & 5tD

Generator

Description:

Group Labels : v ™ Capacity Block From Library
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Select the failure model from the name ddupvn list @A). If the desired model does not appieethe list, click New
Model to define the failure modes).

Select the model type from Type combo bG). (Available model types include:

Fixed, Rate, MTTFDormant Standby, Weibull, LogNormal, Normal, Gamma, Beta, BiNomial, ChiSquared,
Poisson, Urform and LogUniform.

When the type is selected, the mathematical model can be displayed by clicking on the hBlp icon (

Enter the remaining block information and parameters as neceE3aand Time Phase tab da@)(

When you are finished entering bloparameters, clickK to save the changes and close the dialog Bpx (

To edit Nodes parameters:

1.

2.

In theRBD tab, right click the desired node and selatle Parametersrom the popup menu. The Node Parameters
dialog box appears.

Edit the node parameteas necessary. Nodes to the right of a parallel arrangement may be given a votehhutober (
indicate how many success paths must be available through the parallel arrangement (if a vote number is not specified
only one path is available).

When you ardinished entering node parameters, cl@K (I) to save the changes and close the dialog box.

€ Node Parameters §|

Description:

Marmne: | Mode 1

Part Mumber: |

Circuit Ref.: |

Waoke Mumber |

Group Labels ; [+ \E] Speling

Zancel

Constructing Sub-Systems

To construct a subsystem:

1.
2.
3.

In the RBD tab, click the block for which you want to create assisbem.
On the RBD toolbar, click theage Dowricon (A). An empty RBD diagram appears.
Add the nodes, blocks, and connections for thesysitem B).
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» _::RBD:1 - [IT - Item ToolKit - Project::RBD]

@Eﬂe Add Edit Layout Settings Analysis Chart Window Help _ = ﬁ
LEE s¢BREX &7 e WL S%tAR afs>m @0 FEBe
B
o LITF2 i‘
é - PROJECT: IT Project (Predi C A
D - RED Systems;
Block 1.1
— i3 RBD:D
Hode 1.1 Hode 1.2
< | 3 +{ ]
Block 1.2
2l
a |TP2 -
E o Nodel
— = Block1
= Nodel.1
& Block 1.1
@ Node 1.2 ||
< e
& Block 1.2 Al L4
%‘ - g Dialog E Giid = RED II_]l Chart J Result
© i Ckop
For Help, press F1 Blacks: 4 MNodes: 4 UM

4.  When the sulsystem is complete, click tiigage Upicon on the RBD toolbalQ) to return to the upper level. The block

icon changes timdicate the presence of a ssystem D).
Block 1

MNode 1 Mode 2

|:| [} ~ Cz2 |:|
\@

Setting the RBD View

Tool Kitds RBD module contains features
can:

Use Auto Arrange icon to get a better view of the RBD.

Select a component by clicking on it in the system window or iRBi2 tab.
Use the mouse to move and resize components.

selecting the desired zoom factor.

menu, selecting a color, then clicki@iK .

= = =A =4 =4 =a =4

text box.

Verifying Data

You must verify gstem data before performing project analysis.

t hat

mak e

Set the background color by right clicking any empgaan the diagram, selecti@anvas Colorfrom the popup

t

Select mitiple components by holding ti@&rl or Shift key down while you click the desired components, or by
holding the left mouse button down while you drag a box around the desired components.

Zoom in or zoom out by right clicking any empty area in the diagram, sel@aom from the popup menu, then

e a s

Add a text box by selectifgabel from theAdd Menu, then clicking the diagram in the area you want to place the
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When verifying RBD projects, ToolKit checks for:

9 Circular logic

T Invalid failure mode parameters

T A node termination for each logical path at the system level
T Asingle logical input and output for each ssysten page

9 Failure models inputs to nesubsystem blocks

To verify RBD data:

1. Inthe System Window, click the system headeér (
2. From theAnalysis Menu, selecVerify Data (B).

© - ::RBD:1 - [IT - Item ToolKit - Project::RBD] EEX
®Ei\e Add Edit Layout Settings | Apalysis Chart Window Help — = ﬁ
DEE & B Xnmiﬂh‘a?z& > ® ¢ [ be
Perform
=
. [72 o (0 e Toolkit VericationResuts. x|
- é FROJECT: IT Project [Pres m— /
= = = (A summary B 1 M| 2 Ms.| 2 whText: Save
® RBD Spstems: I
FED locl| [ Error Congfect: system output block Block 1to :
= @ . 2 Error neck system output block Black 2to &
3 ‘etification completed - Errars Found Total Msgs:
3
Hode 1
Filter
Bloc Update
4 » ¥ Errars
Iv Warnings
2% Show Msgs:
o [1TP2 [-] 100
=~ ® Nade 1 B
= a  Hode
—- i Block 1 A
o Nodel1 T
& Block 1.1
a  Nodel.2
y < ' >
W Block 1.2 cancel oK j
* ~({f e =
=, = S| Dibs [H Gid & A0 [l chat |EH Resut
i CE op =
Blocks: 4 Modes: 3 UM

If the system contains errors, the Viedtion Results dialog boxC) displays all relevant error message number and the
message text. Use the information in the Verification Results dialog box to make corrections before performing system

analysis.
4. If no errors are present, the Verification Guatei Without Errors message appears. CoK.

Advisory Msg

RED Yerification completed - Without errors
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Performing Analysis

NOTE Bef ore performing analysis, follow the procedure i
system. You cannot perform analysigiluall errors are corrected.

To analyze the system:

1. Inthe System Window, click the system header.

2. From theAnalysis Menu, selecPerform (A). A dialog box displaying the progress of the analysis appears.

3. When the analysis is complete, the Verificatioagvidialog box appears. Clié. The objects in the System window
are updated with the analysis results.

Adyvisory Msg

RED Yerification completed - Without errors

4.  When the analysis is complete, sefgammary (B) from theAnalysis menu to view the results. The RBD Results
dialog box appear]).

© - ::RBD:1 - [IT - Item ToolKit - Project::RBD] (=113
@Elle Add Edit Lavout Settings | Apalysis Chart Window Help _|F| X
~ Verify Data... — =
== &@Xn@* T Y . QP =W @ T FERe
B
&l ITP2 Status...
& [=E PROJECT: IT Project [Pre
= £ Summary
D - RBD Systems;
— 5% RED:0:FR=0:0=0
= REBD System Life Time {Hours): [0’
" Parameter: | Walues @ t=1 ‘ Steady State Value @ t=in
Block 3 Unavailability Q: o o
Failure Frequency W 1] 1]
Mean Unavailability Gt o
Mean Availability Am: 1
1 | | L4 Conditional Failure Inkensity,.. 0 C 1]
Expected Failures: ] ]
-] x| Q=0 n=C} Unreliability: i i
ITP2 - 4 2
a —L Importance
E = MNodel Event: F-vesely: |B\mbaum: B-Proschan
— — W Block 1:0=0:w=0
o Mode 1.1
W Block 1.1:0=0:
o Node1.2:0=0:v
E < bd
W Block 1.2:0=00 Cut Sets
—i Mo Unavailability: Frequency: Events
= « 1 0 0 Block 2::Black 1.1::Block 1.2
= o -
| | BN S| Disog |FH Gid S
< >
Start RED Analysis -

5. You can view the results for each item in the hierarchy displayed on the left side of the dialby. box (
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Understanding Analysis Results

Unavailability Q
Unavailability Q representstier obabi I ity that the component or system
probability that the system is unavailable.

Failure Frequency W
Failure Frequency W, or unconditional failure intensity, is the probability that the system or eotrfadla per unit time,

given that it was working correctly at time zero. WO
CFlI

Conditional Failure Intensity. This is the probabilit
designedo at time zero and is working at time t.

Expected Failure
Expected Failure is the number of times the system is expected to fail over a specified period of time (lifetime).

Unreliability
Unreliability represents the probability of one or maretem failures over a specified period of time. The number of
expected system failures (W) provides a good approximation for system unreliability for cases where W << 1.

Total Down Time (TDT)
This is the total time that the component or system is experteelunavailable for the specified system lifetime.

Total Up Time (TUT)

This is the total time that the component or system is expected to be available for the specified system lifetime.

MTBF
Mean Time Before Failure of the component or system.

MTTF
Mean Time To Failure of the Neepairable component or system.

MTTR

Mean Time To Repair of the component or system.

Availability
Availability represents a measure of the degree to which a system is in an operational state at the start of a mission wher
the mission is called for at an unknown time.

Reliability
Reliability represents the probability that the system will perform without failure during the specified period of time.

No. Of Cut Sets

No. of Cut Sets represents a group of events that will eyssem failure if and when they occur together.
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4. RBD Editor Screen, Toolbar and Shortcut Keys Quick Reference

The RBD Editor Screen

€ - ::RBD:1 - [IT - |19M
D Eile Add Edit LaypePSettings Analysis Chart Window Help

Dl $B2RBXo 28 hheE =%

2]x]

TRz | s ﬁ‘
| =B PROJECT: IT Project (Prediction Totals o

= RBD Systems:

3 RED:D

=Lt AL >E @O FEEBe

| © P2

S Block 1 ... .. . Blcks

Block 2 Lo - |- - - Block3 - - - -

ITP2 = s
=82 RBD:0

.
R )

W Block 2

| RED

B Block & L

- E ialog Gnd Chart Result
é % ........ Q B Edm
For Help, press F1 Elocks: 7 Modes: 4 ﬂ\ MLIM
1 2 4

The RBD editor can be made visible by selecting the Dialog Tadr the RBD TabZ). Its main elemets are the following:

gyl g gyl
[

Main Menu @): Quick access to the main functions.

RBD Toolbars 4): Quick access to editing functions.

Project Window §): A hierarchical view of the project and systems.

System Window®): A hierarchical view of the system, blockennections and nodes.
RBD Window or canvas/): The area in which the RBD can be graphically edited.

=A =4 =4 -4 =9
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The Default Toolbar

Immediately below the putiown options resides a group of buttons that form a Default Toolbar allowing the user to access
directly some of the more frequently used menu options.

DEE s$BEXw &% 8

Tool Name Description
E New Opens a new project.
u Open an existing document. The ToolKit displays the Open dialog box, ¢h wi can

2| Open I,
locate and open the desired file.

H Save Save the active document or template with its current name. If you have not named the
document, the ToolKit displays the Save As dialog box.

ﬂ Cut Remove selected dafrom the document and stores it on the clipboard.

Copy Copy the selection to the clipboard.

e} Paste Paste the contents of the clipboard at the insertion point.

x Delete Item Delete the selection.

ﬂ Undo Reverse the last editing. Note: You cannot undo some actions.

= Print Print the active document.

E About Open the About ITEM ToolKit Window.

k‘? Help Open the ITEM ToolKit Odine Help.

The RBD Dialog Windows Controls
The RBD Dialog Window Contains the following Controls.

LA I

Tool Name Description

K Undo Changes Cancels the latest operation.

E Analyse Run the Analysis of the system.

"f? Check Spelling Check the Spelling of the selected Text.
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The RBD Toolbar

The RBD Toolbar is used to create and control RBD Analysis through the commands it contains.

(b oLt AL

&5 M| @ Be s |

Tool Name Description
[CE Select Cancels add mode.
—| Block Creates a Block symbol on the RBD diagram.
Node Creates a Node symbol on the RBD diagram.

90 Degee Link

Creates a 90 Degree Link on the RBD diagram.

Orthogonal Link

CreatesaanOrthogonal Link on the RBD diagram.

Link Creates a Simple Line Link on the RBD diagram.

Arrow Link Creates an Arrow Link on the RBD diagram.

Text Allows the userd add a text component to the canvas.

Image Allows the user to add an image component to the canvas.

Page Up Allows the user to go one level up in the canvas.

Page Down Allows the user to go one level down in the canvas based on selected Block

Auto Arrange

Allows the user to organize the components on the canvas.

Transfer to MS Word  Allows the user to transfer the RBD Canvas directly into Microsoft Word.

Start RBD Analysis Allows the user to perform the analysis.

Abort RBD Analysis Allows the user to stop the analysis.

Result Summary Displays a summary of the analysis.

Header Footer Allows the user to create a header and footer for all RBD pages

Fit to Page Allows the user to Fit the RBD diagram in one pagemiatically.

& || |[@] || e | &||=| (¥ 40| o8] | = |||+ |et]| =

Reset Fit to Page Allows the user to undo the Fit in one page previously done.
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The Project Toolbar

The Project Toolbar displays the available analysis options for the ToolKit application

HNEENFQUBAED

Tool Name Description
}Lﬂ MIL217 Add a MIL-HDBK-217 (Electronic) System.
}_T Telcordia (Bellcore) Add a SR332 Telcordia (Electronic) System.
Q_E IEC 62380 (RDF) Add an IEC 62380 French Telecom Standard (Electronic) System.
35: 299B Add a 299B Chinese Military Standard (Electronic) System.
}_N NSWC (Mechanical)  Add a NSWC (Mechanical) System.
}9 Maintain Add a Maintain MIl-=-HDBK-472 Procedure V System.
Qa, SpareCost Add a Spare Cost Spares Scaling and Ranging System.
0'_ FMECA Add a Failure Modes Effég and Criticality Analysis (FMECA) System.
EE]I RBD Add a Reliability Block Diagram (RBD) System.
GQD Fault Tree Add a Fault Tree Analysis (FTA) System.
{= Event Tree Add an Event Tree Analysis (ETA) System.
% Markov Add a Markov Modeling System.

The Nudge Toolbar

The Nudge Toolbar contains commands for moving the selected components by one logical unit in any direction

LEET
Tool Name Description
E Nudge Up Move the selected components one logical unit up.
|I| Nudge Down Move the selected components one logical unit down.
= Nudge Left Move the selected components dogical unit left.
E Nudge Right Move the selected components one logical unit right.
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The Zoom Toolbar

The Zoom Toolbar contains commands for zooming and panning the canvas. Zoom options can also be accessed by right
clicking in the wlite space on the RBD diagram.

|[==aBHBO|

Tool Name Description
B Ruler Control Turn the ruler of the canvas on or off.
Properties Open the properties window and allows the user to change the selected componen
P properties.

Q Z00m Changes the cursor to a magnifying glass and allows the user to zoom in by select|
area to be zoomed in with the left mouse button and zoom out by right clicking.

Ea Z00m to Fit Sets the magnification level of the canvas so that all components on the canvas ar:
visible in the viewport.

o Z00m to Selection Sets the magnification level of the canvas so that the selected componergibkeren

the viewport.

{rr? Pan Changes the pointer to a hand and allows the user to grab the canvas with the left
button and pan in any direction.
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The Graph Toolbar

The Graph Toolbar contains commands that affecatipearance and behavior of the RBD diagram. Each selection
highlights the way that Blocks and Nodes are connected through the diagram.

|PwE T -

Tool

Name

Description

2]

Edges Entering

Click on the Block/Nodes you wish to select on the RBDgEian, and then click on this
symbol to display the Links to the other figures the selected Block/Nodes is connec
The Links will flash repeatedly on the screen.

8

Edges Leaving

Click on the Block/Nodes you wish to select on the RBiBgram, and then click on this
symbol to display the Links that is leaving the selected figure and connecting to the
set of connected Block/Nodes. The Links will flash repeatedly on the screen.

&

All Edges

Click on the selectedlBck/Nodes, and then click on this symbol to display the
connection line that the selected Block/Nodes is entering from and going to the
Block/Nodes close to it. The Links will flash repeatedly on the screen.

[

Nodes Connected
From

Click on this symbol to display all the Block/Nodes connected to the selected
Block/Nodes. The Block/Nodes will flash repeatedly on the screen.

L4

Nodes Connected Tc

Click on this symbol to display all the Block/Nodes connected from the sglect
Block/Nodes. The Block/Nodes will flash repeatedly on the screen.

e

Nodes Connected

Click on this symbol to display all Block/Nodes that are logically connected within tt
RBD Diagram. Block/Nodes symbols will flash on the screerrderdfor you to discern
which Block/Nodes are connected.

The Rotate Toolbar

The Rotate Toolbar contains commands for rotating the selected components.

|G a2 a ﬁj

Tool Name Description
g Rotate Sets the canvas to Rotate mode. Allows grabbirangponent and rotating it.
A Rotate Left Rotates the selected components by 90 degrees to the left.
Zh Rotate Right Rotates the selected components by 90 degrees to the right.
Ak Flip Vertical Flips theselected components 180 degrees about thei¥.

|

Flip Horizontal

Flips the selected components 180 degrees about the X axis
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The Canvas Toolbar

The Canvas Toolbar contains commands that affect the appearance and behavior oashe canv

o o |z

Tool Name Description
ﬂ Undo Undo the last command executed on the canvas.
ﬂ Redo Redo the last undo that was performed.
Toggle Grid Turn display of the grid on and off.
E Snap to Grid Toggle the snapo-grid feature on and off.

’E Toggle Page Bounds  Turn display of page boundaries on and off.

Shortcut Keys

Key Function

Ctrl+ N Open a new project.

Ctrl+ O ﬁpen an existing document. Displays the Ogiafog box, in which you can locate and open the desir
ile.

Ctrl+S S_ave the active project with its current name. If you have not named the project, the Save As dialc
will open.

Ctrl+ P Print the Active View.

Ctrl + X Removes selected dataiin the document and stores it on the clipboard.

Ctrl+ C Copy the selection to the clipboard.

Ctrl +V Paste the contents of the clipboard at the insertion point.

Del Delete the selection.

F1 Open the ITEM ToolKit Odine Help.
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CHAPTERS

Fault Tr ee Analysis

Fault Tree Analysis (FTA) is used during Reliability and Safety assessments to graphically represent the logical interaction
and probabilities of occurrence of component failures and other events in a system. The interactions are captutesbusin
structure of Boolean operator gates, which decomposes system level failures to combinationdefdbesegnts. The

analysis of such Fault Trees, identifies and ranks combinations of events leading to system failure, and providesfestimates ¢
the systemds failure probability.

This chapter:
1. Introduces FTA systems
2. Describes Toolkitbos FTA features
3. Outlines an example FTA system

4. Describes the FTA Editor Screen, Toolbars and Shortcut Keys

1. Introduction

ltem Softwar eds F aawide vaiety ef othngoatitative @and puamtitativedirdosmation about the system
reliability and availability.

Fault Tree Analysis is a wellstablished methodology that relies on solid theories such as Boolean logic and Probability
Theory. Boolean logits used to reduce the Fault Tree structure into the combinations of events leading to failure of the
system, generally referred to as Minimal Cut Sets, many of which are typically found. Probability Theory is then used to
determine probabilities that thgssem will fail during a particular mission, or is unavailable at a particular point in time,
given the probability of the individual events. Additionally, probabilities are computed for individual Minimal Cut Sets,
forming the basis for their ranking byportance with respect to their reliability and safety impact.

Using this detailed information, efforts to improve system safety and reliability can be highly focused, and tailored to your
individual system. Possible design changes and othemit#diating actions can be evaluated for their impact on safety and
reliability, allowing for a bettemformed decision making process and improved system reliability. This type of analysis is
especially useful when analyzing large and complex systems where meathadls of fault isolation and analysis are not
viable.
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A Fault Tree is a graphical representation of events in a hierarchicdiké&regructure. It is used to determine various
combinations of hardware, software, and human error failures that csultlinea specified risk or system failure. System
failures are often referred to as top events. A deductive analysis using a Fault Tree begins with a general conclasin or haz
which is displayed at the top of a hierarchical tree. This deductive aniglye final event in a sequence of events for which

the Fault Tree is used to determine if a failure will occur or, alternatively, can be used to stop the failure from.odearring
remainder of the Fault Tree represents parallel and sequential énagristentially could cause the conclusion or hazard to
occur and the probability of this conclusion. This is often described as a "top down" approach.

Fault Trees are composed of events and logical event connectogat€R ANDgates, etc.). Each ewaemde's sutevents

(or children) are the necessary+smnditions that could cause this event to occur. These conditions can be combined in any
number of ways using logical gates. Events in a Fault Tree are continually expanded until basic eventsdaier evbach

you can assign a probability.

The top level event must be described precisely. Defining the top event too broadly leads teaamiegéree, showing no
specific cause or causes for failure. Similarly, defining the top event too narraddytie possible cause omissions. An FTA
needs to include all possible weaknesses, faults or failures present in the system that could cause safety hazditys or reliabi
problems. Hardware, software, and human components of the system must be inchel€auittTree Analysis. All

interactions between the system components and elements must be fully described in the FTA.

An FTA provides a method to:

il Calculate unreliability and unavailability

Analyze Uncertainty and Sensitivity

Analysis Common Cause Fait(CCF)

Produce minimal cut sets

Fault Tree Sequencing, Initiator and Enabler, Initiator Only, Enabler Only
Define event failure models

Determine the importance of elements in a system

=A =4 =889

2. ITEM ToolKit & Fault Tree Analysis

Fault Tree Analysis is one tfie many modules within the ITEM ToolKit application. Item Software's Fault Tree module can
provide useful failure probability and system reliability data concerning the likelihood of a failure and the means by which
such a failure could occur.

With the cktailed output of each Fault Tree Analysis, efforts to improve system safety and reliability can be highly focused
and tailored to your system by using the quantifying results from the data you input. Additionally, a Fault Tree Analysis can
help prevent dailure from occurring beforehand, by the analysis of the system data you input.

Binary Decision Diagram BDD)

The ITEM ToolKit Fault Tree Module also incorporates Binary Decision Diagram analysis. The BDD analysis method is an
alternative to the Rare BEveand EsarProschan quantification options. It uses the Binary Decision Diagram algorithm to
obtain cutsets and quantification results. BDD algorithms distinguish themselves from conventional quantification methods
by returning results that do not invelapproximations. Instead, BDD algorithms produce results that are in accordance with
the basic rules of probability theory.
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Furthermore, BDEbased algorithms are generally more efficient than other quantification methods. Depending on the model,
these fgorithms can identify millions or even billions of esgts within seconds. The BDD algorithms embedded in ITEM
products identify all cusets for a given model, and then filter out the significantetd based on probability and/or order.

BDD algorithms do not allow for truncation of probabilistically insignificant elements in the logic. Conventional methods
allow models to be solved by considering only the fgbbability cutsets. Studies have shown however that the numerical
results produced by ceentional methods must be treated with care, due to the truncations and approximations involved in
their calculations.

Using the Fault Tree Module

The Fault Tree Analysis application uses a Fault Tree workspace area where all project, system, and Hatdtdne
graphics are entered. This area is the foundation on which you build your projects. The workspace area consists of menus,
toolbars, and project and system windows.

The Fault Tree workspace area features a Multiple Document Interface (MDI),altbigh you to:

Choose which windows to display, and move and resize all open windows.

9  Open and create multiple Fault Tree projects at the same time in order to compare analysis results.

9 Drag and drop gate and event components between projects. This &ws you to quickly create a new project
by reusing components from other projects.

3. Creating a Fault Tree Project

To demonstrate Tool Kitdéds Faul' t Tree features, we 6| | Cr e

Consider two switcheis series as shown bellow. The points A and B are points on the wire. Wire failures would be ignored

>—sele ele -

A B

Creating a Fault tree system consists of:

Constructing the system

Adding Gates

Adding Events and editing their Failure models
Performing analysis

= =4 =4 =9
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Condructing the system

To construct a Fault Tree System:

1 Click on theNew Projecticon (A) on the default toolbar, or select New Project from the File menu.
2 Activate your project by clicking on the Project t&) 6r in the Project window.

3.  Select the Dialogab from the bottom of the Viewing Option window.

4.  The Project Dialog Box will be displayed.

© _[IT - ltem ToolKit - Project::Dialog]

@Eile add Edit Layout 3Settings Chart ‘window Help

= = SR PR LEVLPRIBAED

BV PROJECT

Project

[ TP

Title : |New Project

Marne : | IT Project

Part Number : |

<] | r Lohe |
rE Circuit Ref.: |

| Analyst ; |

Compiled By : |

P—
=
[t ]

5. Enter your project information by placing the cursor or clicking in the appropriate fields.

— Project
Title : | Two Switches example Dieseription : [Faulk Tree example for wo switches in series ﬂ
Mame : |Fault Tree Example 01 j
Part Mumber : |Exam|3|e -0 Function Mo output curment if switch 1 is apen or switch 2 ﬂ
. Description : isopen or if o current b paint &
LCH : | =l
Circuit Ref.: I Mates: [\ire failures would be ignored d
Ainalpst : ﬂ
Failure Rate : |0 el By- I
Redundancy : - I
Lie Time (hisl: [57mnie Approved By
ife Time [hrs):
B 7Be+ 108 Target Rate : 5

MTEF [hrs): |-1 Unavailability : |EI

6. The information entered fa project is only for the project level, and its entry is optional. The table below displays each
field that is available for a project and what each field pertains to:
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Field Description

Title The Project Title

Name A Unique Reference Identifier

Pat Number Project Part Number

LCN Logistic Control Number

Circuit Ref Circuit Reference

Analyst Person Performing FT Analysis
Redundancy Redundancy Flag

Life Time Project life time given in hours
Description What the project is

Function Description What the project/system does

Notes Any other pertinent information on the project
Compiled By Person who gathered data for analysis

Approved By

Person required to sign off on the project

The following fields will display results only if a prediction sysem is part of the project

Failure Rate

Will display total Project failure rate once analysis is complete

MTBF

Mean Time Between Failures for the project description

Target Rate

Acceptable number of failures for the project (Failures Per Million Hours)

Unavailability

This box will display the Project unavailability once the analysis has been run

7.  Select theAdd menu from the menu toolbar by clicking on it.

add Edit Lawout  Setkings

WA MIL-217 System
;.F Bellcore Swskem
HE RDF Systemn

A= 2998 System

}3"] Mechanical Syskem
}9 MainTain Svstem
Qg, SpareCaost Syskem
(¥ FMECA System
5 RED System

{= Event Tree
% Markoy System

©

window.

x|
ITP2 |
- @ PROJECT: IT Project [Prediction Totalz: FR=0;]
- Fault Tree Systems;

4 L

| ©11P2

Select and clickmtheFT, Fault Tree System option.
9. The project will display as a Fault Tree in the project window and the applicable system data will display in the system

10. From the Project window, select the Fault Tree System by clicking on it.
11. The Fault Tree Syem dialog box will be displayed.
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—FaultTree System

Title : I FTA Example Description : n
Name : | EXPLOSION
Part Mumber : I il
Function -
LCN: IF Description :
Circuit Ref.: | 4
Analyst :
= I Motes : "
Compiled By : I
Approved By : I i
- Cut-Off

Unavailability : I
I™ Probabiity _
Unawailability: IQ.QQQQQQ Frequency: IIZI TR R I
Conditional Failure Intensity : I
[~ Order I 4 z
Mo of Expected Failures : I
Unreliability : I
" Ooff " By Frequency
o Total Down Time : I
% By Unavailability ™ By Order

Max Sorted Sets : I 500 Failure Rate : I

—Sort Cut Sets

— —Quantification Method Analysis Options
Miscellaneaus % Esary-Proschan [~ Use Max Risk Dormant Model
™ Rare [~ Modularize super events

Life Time {Hours): I 8760

- - ™ BoD ¥ Full NOT Logic _
— Elr_rr?_leerr;:ir:;tel I 0 (Binary Decision Diagram) [ Perform CCF —ICCF Options
—Uncertainty

Apply Settings to All Linked Fault Trees | ¥ Perform  Sample Size: | 500 Percentile: I a9

[T Dual Equivalent Fault Tree

12. Enter your system information by placing the cursor or clicking in the appropriate fields.
13. The information entered here is for the system level. The table below describes whae@ntleted and what each
field and block of fields pertains to:
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Field Description

Title System Title.

Name Unique Reference Identifier for the System.

Part Number System Part Number.

LCN Logistic Control Number.

Circuit Ref Circuit Reference Number

Analyst Name of the person performing the Fault Tree Analysis.

Compiled by Name of the person who gathered the data for the Fault Tree Analysis.

Approved by

Name of the person who was required to sign off on the Fault Tree project.

Cut-Off

Cut-Off by Probability or by Order can be selected. If you select the Probability box, enter th
Unavailability and the Frequency eoff rate for this project. Click the Order box if you wish to
have an Order Cu®Dff. If you select this, you must then enter the-Ofit value total for project.

Sort Cut Sets

Select whether you wish to Sort Cut Sets by Unavailability, by Frequency, or by Order and e
the maxi mum amount of sort sets. Click
are a group of evémthat, when occurring together, will cause system failure.)

Miscellaneous

Enterthe project lifetime given in hours and the total number of immediate time points for the
Dormant Model.

Description Description for this System.

Function . .

Description Purpse/Description of this system.

Notes Any other pertinent information about this system.

Failure Rate This is the probability of failure per unit time, given that the component was working as desi

at timezero, and has survived to tinte

Failure Fequency

Displays the project failure frequency once analysis is complete. The unconditional failure
intensity is the probability that the system fails per unit time, given that it was working as de
at timeO.

No. of Expected
Failures

Display the nmber of times the system is expected to fail over the specified lifetime (in hourg
this project once the analysis is complete.

Conditional Failure
Intensity

This is the probability of failure per unit time, given that the component was working geetksi
at timezeroand is working at time

Total Down Time

Displays the total down time for this project if and when a failure occurs during the specified
system lifetime (in hours) once the analysis is complete.

Unreliability

This is the probability it one or more failures will occur over a specified period of time.

Unavailability

This is the probability that the component or system is unavailable at any given time.

Quantification
Method

Click on the selected Quantification method.

Maximum Risk

Click the box to Use Maximum Risk Dormant Model for this analysis

BDD

Click this box to enable the Binary Decision Diagram analysis facilities.

Modularize Click this box to modularize independent salbcks.
CCF Click this box if you wish to perform a Conam Cause Failure Analysis.
Uncertainty Click this box if you wish to perform an Uncertainty Analysis. If you select this box, you must

enter the Sample Size and the Percentile.

Dual Equivalent

Indicates whether 'Convert to Dual Fault Tree' has belatted in Analysis Menu.
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What is a Gate?

A gate is used to describe the relationship between the input and output events in a Fault Tree. For example, a specific outp
can occur if and only if specific input events occur. These specific inputs gndodefine each gate. A Fault Tree can have
several different kinds of gates. The gate type defines the appearance of the gate symbol when drawn in the Fault Tree. In
addition, the gate type determines how the inputs to the gate are logically conoetitechiinimal cut set analysis process.

Adding a Gate

Fault trees are created by adding gates and events directly into the Fault Tree diagram edit area. As you add gates and ever
to a fault tree diagram, the system will automatically position theatimgymbols in the diagram edit area.

Once a new Fault Tree System is added into a Project the TOP gate is automatically created. You can enter and add gates t
the Fault Tree by using the Select and Click method from the Fault Tree Toolbar or by usidd phd-down menu and
selecting a Gate. You can continue to add gates by simply clicking on any gate.

Click on the Fault Tree Tab to open the Fault Tree CaVas (

Select an OR gate symbol from the Fault Tree Toolbar with the left mouse [Ritton (
Movethe mouse cursor to a target gate within the Fault Tree canvas.

Once the target gate has been reached, click the left mouse button®@).add (

Click on the Select Symbol to stop adding Gal¥s (

arwdE

EEEEEEEEN ||| AAacaaTminonss AT
||/\)//|\||3(B)||4||||5||||B||

=] Description: E
1o - BT NGY,

E Lol MName: | GATEL

Part Number:

Ao Reference It

= o vote Wumber: |1 Page: [ = Group Labels: v
- e | = cane

4 e -

A4 I »
=] Didlog [ Gid [ FED & Faur#fe (S Makow [Ja] Chat [EE] Fesul
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Right Mouse Click on the new Gate and select Garameter.
Enter @ANo current tEp point BO as Description (
Click OK when finishedF).

© N

Types of Gate

The following gates are supported in the Fault Tree module:
A OR Gate

[@1 The OR gate indicates that the output occurs if any one of the input events occurs

A AND Gate

i

A PRIORITY AND Gate

The AND gate indicates that the output occurs if all of the input events occur simultaneously.

@ The PRIORITY AND gate indicates that the output occurs if and only if all of the input events occur ridethfram
left to right.

A VOTE Gate

@‘] The VOTE gate indicates how many of the gate inputs need to occur to cause the gate failure to occur. For example,
the gate has four inputs and a vote of three was specified, this indicates that at least targateftfour inputs would have
to occur to cause the gate failure to occur.

A XOR Gate

& The XOR gate indicates that an event will occur if one but not both of the input events occur.
A NOT Gate

-4 The NOT gate indicates that the output event occurs ihthe ievent does not occur.
A NULL Gate

= The NULL gate indicates a single input only. These gates are used to allow additional descriptions to be added to tt

fault tree for system events.
A TRANSFER/Subsystem Gate

& The TRANSFER/Subsystem gate indicates that this part of the fault tree is developed in a different part of the diagran
or on a different page.

A INHIBIT Gate

E The INHIBIT gate indicates that the output event occurs if both input events ocmirofQhe inputs represents a
conditional event.
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What is an Event?

Events appear in both Fault and Event trees, and may represent components unavailability, human errors, system failures,
initiating events, etc

Adding an Event

Select a Basic Evenymibol from the Fault Tree Toolbar with the left mouse butfon (
Move the mouse cursor to the 1.1 OR Gate within the Fault Tree cdjvas (

Once the Gate has been reached, click the left mouse button to add.

Repeat the same operation until 3 Basic Evemtidded below the OR Gate.

Click on the Select Symbol to stop adding Eveis (

aprwbdE

[}A‘Aﬂﬁl-‘..\l‘@.A =W @

E

[ EVENT1 | EVENTZ | EVENT? |

Kij| . ;Ij

g Dialag JE Gid & Fault Tree Jl.ll Chart J Fiesult J

Types of Event

The following types of Event are available in the Fault Tree Module:

A Basic Event

A Basic event indicates an eveat fvhich failure and repair data is available.

A House Event

i

A House event indicates whether an event is definitely operating or definitely not operating (dormant).

A Undeveloped Event

*

An Undeveloped event indicates a system event, which is yet &vbioged.
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A Dormant Event

*

A Dormant event indicates a system event with unrevealed failures until maintenance, or inspection.

A Conditional Event

-

A Conditional event is similar to a basic event but represents aiooadlprobability connected to an inhibit gate.

How to Create and Add a Failure Model into an Event

Failure Models contain failure and repair information for a component, or probability of occurrence data for human errors,
environmental conditions etc. fAilure model is assigned to an event or events, for use in the Quantitative Analysis of the
fault tree diagram.

1.
2.
3.

4.

o

Right Click on the first Event.
Select Event Parameters.
The Event Parameters Window opens.

i)

Adjustment Factor:
wr |1

Q1

Fault Tree Sequencing
{* Initiator and Enabler " Initiator Only

B Fawe .. | E3TmeP. | B typesnks | Noks |
Type: [BasIC =]
MName: ,h Q

Part Number: ,—L|
Logic Mode: |Easic j

Circuit Ref.: |
Lan: [F13

Failure Model: |SPARK j

" Enabler Only

Sequencing Order |

=]

Description: Group Labels : W
Spark g -

Change to Gate |

Speling | oK Cancel |

I General

Mame:
Type (CDF):

Unavailability:
Uncertainty
Standard Deviation:

Distribution: |LagNarmal

Mean & St b
Failure Freguency: | 1e-005

Uncertainty

Standard Deviation: |0
Distribution: |LogNormal &
Interpretation: |Mean & StD &

Interpretation:

Description:

Change to Gate ‘

From Library | New My/el

Spelling | OK ; | Cancel |

I nput the
I nput the N&8me
Model into the Failug Model window.

Description

of

the EveA)t ASwitch 1 i

S

open

siSwectchtCiednydpe npRat ¢ d0e( 6pof (helrailere Rat e

Available model types include: Fixed, Rate, MTTF, Dormant, Standby, Weibull, LogNormal, Normal, Gamma, Beta,
BiNomial, ChiSquared, Poisson, Uniform and LogUniform.

When completed, click OKE).

(
;

Repeat 1 to 6 for thhel siesc ommpde rEdv eans Dve & dr ifBtGiidBaiaress A Swi t
Rat e and doetheelgpe. fiRat eo

Repeat 1 to 6 for the third EvenNa wiutrhr efinM 00-0caussor Neannte ,t
Failure Rat e foathediyps.el ect HfARat eo
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Performing Analysis

Fault Tree Module provides a method to:

Calculate unreliability and unavailability

Analyze Uncertainty and Sensitivity

Analysis Common Cause Failure (CCF)

Produce minimal cut set

Fault Tree Sequencing, Initiator and Ermablnitiator Only, Enabler Only
Determine the importance of elements in a system

E

NOTE Bef ore performing analysis, follow the procedure i
system. You cannot perform analysis until all errors are cie@

To Verify the Data

1. Select Verify Data from the Analysis Option in the menu Toolbar.

Analysis Chart Window Help

0 Perform
Perfarm All Faulk Trees Chrl+F2

Skatus. ..

Surnrmary

Critical Path...

Retain Results Faor L4

v Exclude Failed Logic Events
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2. If no errors are detected the following windows will be displayed.

Advisory Msg,

FT Analysis completed - Without errors

3. If the following windowappears, correct the detected errors and repeat the step 1.

© ITEM ToolKit Verification Results

1 Msg+#: | 2 Msg Type | 2 Msg Text: Save
1 Warning Failure madel not defined For event EVEMNT1

2 Fault Tree Verification completed - With warnings

Total Msgs:
2
Filcer

Update

d

¥ Errors
¥ Warnings
Show Msgs:

< | 100

¥
oK | Zancel |

To Analyze the System

1. Inthe System Window, click the system header.

2. From theAnalysis Menu, selecPerform. A dialog box displaying the progress of the analysis appears.

Analysis Chart ‘Window Help
Verify Data...

o CE

Perfarm All Fault Trees Chrl+F2
Stakus...
Surnmary

Critical Path,..

Retain Resulks For L4

v Exclude Failed Logic Events

3. When the analysis is complete, the Verification Msg. dialog box appears GRlickhe objects in the System window
are updated with the analysis results.

4. The Fault Tree canvas is also updated with the analysis results.
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5.

TOP GATE

SelectSummary from theAnalysis menu to view the results. The Fault Tree Results dialog box appears.

No current
to point B

€ FT Results

- BEX

Life Time (Hours):

Summary
ELEMENT A Parameter: [vale | tMean | s [ 5o |so% [ omo | os.o0ce
ELEMENT B Unavailabilty o 77175, 7.717%.. 21767.. 7717, 7.717.. 7717, .77
LEAK Fallure Frequency W 6.1587... 6.1587.. 3.2904.. 6.1587.. 6.158.. 6.158.. 6.158,
PROTECTION 5¥2 | Mean Unavailabilty ... 7.2461...
PROTECTION 3¢ | Mean Availabilicy am: 1
CFI 6,1587..,
Expected Failures: 0.00s0...
Unreliability: 0.0050...
Trkal Drvan Tirme THT:  A.3475.. . 4
4
Importance
Event: F-Vesely: Birnbaum: B-Proschan L
SPARK 1 6.3781437e-5 ul
LOSS OF & 0.74509543 1.0594354e-7 0.34216951
LS5 OF B 0,74509543 1,0594354e-7 0.34216951
CORROSION 0.62239445 4,8034635e-10 2.0069356e-11
PIPE SPLIT 0.37760352 4, 50534635e-10 Z.30446758e-7
POWIFR n?E1amne? 1 Qd4dnfdea-C N IMEARANTE b
>
Cut Sets
Mot | Unawailability: | Frequency: Events

3,59933085e-10
2,1801017e-10
1.2099747e-10
7.34058928e-11

L e

2,6231734e-7
1.5914753e-7
1.2099747e-7
7.34058965e-8

CORROSION SPARK 1 LOSS OF B iLOSS OF A
PIPE SPLIT ::5PARK 1:LOSS OF B 1:LOSS OF &

CORROSION 5PARK  PCWER
PIPE SPLIT ::5PARK 1 POWER
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Understanding Analysis Results

Unavailability Q: Represents the probability that the compeonent
probability that the system is unavailable.

Failure Frequency W: This is the term used by the system to represent the unconditional failure intensity. The unconditional
failure intensity is the probability that the system or component fails permeitgiven that it was working correctly at time
zero. AWO is equal to the number of expected system fai

CFI: Signifies the Conditional Failure Intensity. This is the probability of failure per unit time, given that the component was
iwor-sdesignedod at time zero and is working at time t.

Expected Failure This is the number of times the system is expected to fail over a specified period of time (lifetime).

Unreliability : Represents the probability of one or more system failures over a speeiiisdl @f time. The number of
expected system failures (W) provides a good approximation for system unreliability for cases where W << 1.

TDT: Represents total down time. This is the total time that the component or system is expected to be unaviable for
specified system lifetime.

TUT: Represents total up time. This is the total time that the component or system is expected to be available for the specifi
system lifetime.

Failure Rate: The Failure rate of the component or system.

MTBF : Mean Time Befee Failure of the component or system.

MTTF : Mean Time To Failure of the Nenepairable component or system.
MTTR : Mean Time To Repair of the component or system.

Availability : Represents a measure of the degree to which a system is in an operatioabtistattart of a mission when the
mission is called for at an unknown time.

Reliability : Represents the probability that the system will perform without failure during the specified period of time.
No. of Cut Sets Represents a group of events that eallise system failure if and when they occur together.

CCF: Signifies Common Cause Failure. This is the occurrence of more than one failure event due to the same cause.

What is a Critical Path?

A Critical Path is a group of events that has the highedtatnility of occurrence among all possible sets of events. Depending
on the Importance Method selected, the Critical Paths in a Fault Tree may differ.

ToolKit uses three main levels of Importance Methods to measure the critical path:
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F-Vesely

The FVesel (FusseiVe s el y) i mportance measure represents an event
or decreasing the availability of events with a higher importance value will have the most significant effect on system
availability.

Birnbaum

The Birnbaum measure for an event represents the sensitivity of system unavailability with respect to changes in the events
unavailability.

B-Proschan

The B-Proschan (BarloviProschan) event importance measure takes into consideration the sequencefailées within
its calculation. It is the probability that the system fails because a critical cut set containing the event failstdaking in
consideration that the event fails last.

How to Display a Critical Path

1. Select the Analysis putlown menu ad click on Critical Path. The Critical Path window displays:

Analysis Chart Window Help
werify Data...
@ Perform
Perform Al Fault Trees Chrl+F2

Status...

Retain Results For L4

v Exclude Failed Logic Events

2. From this window you can select the Critical Path importance level you wish to use, add and delete levels, check all
levels, uncheck all levels, and use tiolor palette to assign a color to a specific level.

€ Critical Path

Imporkance

+ F-Yesely " Birnbaum " B-Proschan
o) e -

' ' e

Ling Width : |0 Paink hd

Canicel |
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3. Select FVesely and the®iLevel, choose the path color and click OK. The Fault Tree canvas will be updated with the
Critical Path.

.............. TOPGATE | - - - - - -«

.............. Ho current |- - - - - . . . . . . . L.
.............. topoimB |- - -

Mo current | . . . . . . L.
------ open open ‘| topointA N

4. Select the Analysis pulown menu and click on Clear CraidPath. The Fault Tree canvas will return to his original
state.

Analysis Chart  Wwindow Help
werify Data...
@ Perform
Perform All Fault Trees Chrl+F2

Skatus.,..

Surnrnary

Critical Path...

Critical Path

Retain Resulks For L4

v Exclude Failed Logic Events

5. Repeat step 1 to 4 to display the Critical Path for BirnbaumPrd3chan Importance.
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How to Transfer Fault Tree Data to Microsoft Word
A powerful export facility is provided with the Fault Tree module that will allow you to transfer data directly to Microsoft

Word.
1. To access the Microsoft Word transfer facility, selectMii@osoft Word icon from the Fault Tree Toolbar.

Transfer to Microsoft Word

2. The Rage window appears. Check all desired option and click OK.

The Fault Tree pages you have selected will be transferred directly into Microsoft Word. Microsoft Word does not have

3.
to be active on your desktop to perform this transfer; it will open auiatint




