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Preface 1

Preface

ITEM ToolKit is a suite of comprehensive Reliability, Availability, Maintainability and Safety modules. 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 tutorial format,
and is intended to explain the basic functions of the software. Advanced concepts are included in the online help system, which
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 libraries,

selecting workspace options, importing and exporting project data, saving and closing a project.

Chapter 5 Provides an introduction to the prediction modules and explains their use through a MIL-217 example.
Chapter 6 Provides an introduction to the FMECA module and explains its use through a practical example.
Chapter 7 Provides an introduction to the RBD module and explains its use through a practical example.
Chapter 8 Provides an introduction to the Fault Tree module and explains its use through a practical example.
Chapter 9 Provides an introduction to the Markov module and explains its use through a practical example.
Chapter 10 Provides an introduction to the Maintain module and explains its use through a practical example.
Chapter 11 Provides an introduction to the SpareCost module and explains its use through a practical example.
Chapter 12 Provides an introduction to the Event Tree module and explains its use through a practical example.
Chapter 13 Working with reports, covering their selection, creation and customization of templates.

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

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

Chapter 16 Grid view customization.




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 must press the ENTER key at
the end of a line of input.

The following 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 key sequences.

ALT—P A hyphen between key names indicates a key combination. For example, pressing ALT - P

means to hold down the ALT key while also pressing the P key.
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CHAPTER 1
Introducing ITEM ToolKit

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

1. What is ITEM ToolKit?
2. Hardware and Software Requirements.
3. Getting Technical Support.

The remaining chapters of this guide describe ITEM 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 modules in a single integrated
environment. It uses globally 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 enables
the user to optimize design targets with respect 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 other features that operate identically in each module to
save time, effort and increase productivity. Whether one starts a new analysis or uses a different module, the essential
functions remain the same.

ITEM ToolKit’s graphical user interface uses standard Windows dialogs, menus, toolbars, and controls. The Multiple
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 you to easily:

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 convenient 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
=  MIL-217

The MIL-217 module supports two methods of reliability prediction as described in MIL-HDBK-217F: Part Stress Analysis
and Parts 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 levels and the application
environment. It is most applicable early in the design phase and during proposal formulation.

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

=  Telcordia (Bellcore)

The Telcordia module is based on the internationally recognized Telcordia Standard that calculates the reliability of electronic
equipment. The latest version of this document is the Reliability Prediction Procedure for Electronic Equipment, SR-332.

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 Off-The- Shelf Parts). Telcordia utilizes three methods for predicting
product reliability. These are:

Method I: Parts Count
Method I1: Combines Method I predictions with laboratory data.
Method I1I: Predictions based on field data

= NSWC

The NSWC module uses a series of models for various categories of 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 clutches. NSWC is a relatively 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 reliability
of mechanical components, sub-systems and systems are defined in the Naval Surface Warfare Center Handbook of
Reliability Prediction Procedures for Mechanical Equipment, NSWC.

= IEC 62380 (RDF 2000)

The IEC 62380 module supports methods of reliability prediction as described in the French standard published by the Union
Technique de L’Electricite (UTE, July 2000). IEC 62380 is a universal model for reliability prediction of electronics, printed
circuit boards and equipment, which takes directly into account the influence of the environment. Environment factors are no
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.

= JEC 61709

The IEC-61709 module supports the reliability prediction methods based on the European Prediction Standard IEC-61709.
This module is predominantly based on the Siemens Prediction Standard SN-29500, as well as conforming to section 19 for
PCBs and section 20 for the Hybrid Circuits within the European Prediction Standard IEC-62380 (RDF 2000/UTE C 80-
810).
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= 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 standard provides 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.

= FMECA

The FMECA module is based on the United States Military, MIL-STD-1629A: Procedures for Performing a Failure Mode,
Effects and Criticality Analysis. This procedure was developed to determine the effects of system and equipment failures. The
module also now covers, and conforms fully to, the standards IEC 61508 and ISO 26262. This enables ITEM ToolKit to
provide a full top-down modeling from Hazard Analysis to FMECA in compliance with these standards.

FMECA addresses reliability and quality problems associated with design, manufacturing, process, 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 for user-friendly navigation, data 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
beginning. 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.

= RBD

The RBD 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 of failures 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 values
and unavailability. In addition to component libraries, commonly used failure models can be stored and retrieved for repeated
use.

=  Fault Tree Analysis

Fault Tree Analysis is a systems reliability assessment tool, which focuses on failure path representation. The Fault Tree
module provides 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 occurrence 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 combinations of lower-level events. The
analysis of such Fault Trees identifies and ranks combinations of events leading to system failure and provides estimates of
the system’s failure probability.

Fault Tree Analysis is a well-established methodology that relies on solid theories such as Boolean Logic and Probability
Theory. Boolean 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 a
particular mission, 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 reliability and safety impact.

The module also includes the BDD analysis method as an alternative to the Rare Event and Esary-Proschan quantification
options. It uses the Binary Decision Diagram algorithm to obtain cut-sets and quantification results. BDD algorithms
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.

=  Markov

The Markov module is a powerful modeling and analysis technique with strong applications in time-based reliability and
availability analysis. The reliability behavior of a system is represented using a state-transition diagram, which consists of a
set of discrete states that 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 of reliability and availability analysis, correspond to sequences of failures and repair.

=  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" while it undergoes maintenance. A comprehensive design tool for calculating MTTR,
Maintain conforms to maintenance standards established in MIL-HDBK-472, Procedure V, Method A.

=  SpareCost

The SpareCost module Calculates spares required for equipment supported at Sites (First and Second line maintenance by
replacement) and Bases (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 of spares holding by 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 stock-out risk at the Site. This scale of spares is optimized against the cost of the
spares held.

= 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 not
failed. It is valuable in analyzing the consequences arising from a failure 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 analysis is highly effective 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 a
hazardous substance. The consequences 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 alternative to the Rare Event and Esary-Proschan quantification
options. It uses the Binary Decision Diagram algorithm to obtain cut-sets and quantification results. BDD algorithms
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.




Chapter 1 Introducing ITEM ToolKit 7

2. Hardware and Software Requirements
The minimum recommended system configuration for ITEM ToolKit is:

Q Microsoft Windows 11, Microsoft Windows 10, Microsoft Windows 8, Microsoft Windows 7, Microsoft
Windows Vista, Microsoft Windows 2000, Microsoft Windows XP, Microsoft Windows NT 4.0 (SP6 or
later) or Microsoft Windows 95/98.

Q  Microsoft Office 2000 or higher.

Q Intel Pentium I or AMD K6-11 450MHz-based PC or higher.

Q 128MB RAM (256MB or higher is recommended).

Q 200MB free disk space.

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

Q Mouse or other pointing device.

Less capable machines (such as Pentium 133 with Windows 95/98) can 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 directly improve performance and capacity.
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3. Getting Technical Support

The ITEM Software technical support staff is always ready to help you with answers and guidance to solve any problems that
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 +44 (0) 1489 538 007
support@jitemsoft.com Email support@jitemsoft.com
http://www.itemsoft.com WWw http://www.itemsoft.com
Technical Support Address Technical Support

ITEM Software USA Inc

ITEM Software UK

6789 Quail Hill Parkway 1 Manor Court
Suite 510 Barnes Wallis Road, Segensworth East
Irvine Fareham, Hampshire
CA 92603 PO15 5TH
US.A. UK.

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 requests as efficiently as possible.
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CHAPTER 2
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 C:\Program Files\Item\Toolkit. ToolKit is compatible with the uninstall utility included in 32-bit Windows
operating systems.

ToolKit is copy protected using a Software Key Licensing System. A license ID and password are required for activation of
the ToolKit modules. The software will run in the Demo Mode as part of the default setting until the activation numbers
(license ID, password or software keys) have been entered. After completing the installation process, visit the Customer Area
of our website or contact one of our 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 software

Verifying the software

Loading the reliability analysis libraries

1. Standalone Installation

ITEM ToolKit supports four types of installations: Standalone, Network Server, License Server and Network Client. This
chapter will provide you the required instruction for installing the software as Standalone. It contains the following sections:

=  What is Standalone Installation?
= Installing the software
= Activating the software

= Verifying the software
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What is Standalone Installation?

Standalone Installation is one of the options that are available for installing Toolkit. This option will allow you to install
ToolKit’s program files to a local or standalone workstation. It is intended for a single user license or when the software
license is not shared through a network.

DESKTOP NETWORK
COMPUTER - - SERVER
Toolkit + License Shared ToolKit

Project
LAPTOP
COMPUTER
Toolkit + License

The Software and the license key are installed by default on the C Drive of the desktop or laptop computer under Program
Files\Item\Toolkit\Programs

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

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

= STANDALONE INSTALLATION CANNOT BE PERFORMED FROM REMOTE WORKSTATION OR
SERVER.

= STANDALONE INSTALLATION REQUIRES FULL ADMINISTRATIVE RIGHTS.

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

Installing the Standalone Version of the Software
1-  Download and unzip the ITEM ToolKit zip file using the link provided by email.

2-  Run the file IT-V*** EXE by right mouse clicking and selecting 'Run 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.

serup - e Tooikic 7 3 (sl
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-

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 password provided 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>

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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7-  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 Metwork ;
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-  Select whether 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 the 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-  Run the newly installed software by right clicking the desktop icon and select 'Run as administrator"'.

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 option. This is the preferred activation type but
requires internet access. If online access is not 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.
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4-  On the following dialog enter your provided License ID and Password. 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.

5- Ifyou have selected an alternative activation option you will see the following 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 complete
the activation.

7 H -.
LiJ Program Activation Dialog - ITEM ToaolKit Version 9.7, l X ]

User Code 1: IEQIQGZZ?. 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 see the following success dialog.

Activation Complete!
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Verifying the Software

To Check Which Modules Are Activated

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

[ 1meM Toolkit

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

H File Settings Window | Help

|em a4

Help Topics

|
=2

I Project

Lid About ITEM ToolK

Edit License Key

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

About ITEM ToolKit

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 supports four types of installation: Standalone, Network Server, License Server and Network Client. This
chapter will provide you the required instruction for installing the software as Network Server. It contains the following
sections:

] What is Network Server Installation?
] Installing the software
] Activating and verifying the software

= 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 Server or on a designated Network Client used as a server, the Network Client installation must be performed
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 multiple users 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 Licenses DESIGNATED NETWORK
CLIENT USED AS SERVER.
Full ITEM ToolKit Installation
NETWORK CLIENT # 2 +
Full ITEM ToolKit Network Licenses

Installation +
Path to the Network Licenses

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

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

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

= SERVER INSTALLATION REQUIRES FULL ADMINISTRATIVE RIGHTS.

= THE PROGRAM INSTALLATION FOLDER (FOR EXAMPLE: C:\Program Files \Item\ Toolkit\ Programs)
INSTALLED ON THE NETWORK SERVER MUST BE SHARED BETWEEN THE NETWORK SERVER
AND CLIENT WORKSTATION.

. NETWORK CLIENT MUST HAVE FULL ACCESS RIGHTS TO THE PROGRAMS FOLDER (FOR
EXAMPLE: C:\Program Files \Item\ Toolkit\ Programs) INSTALLED ON THE NETWORK SERVER.

Installing the Network Server Version of the Software
1-  Download and unzip the ITEM ToolKit zip file using the link provided by email.

2-  Run the file IT-Vxxx.EXE by right mouse clicking and selecting 'Run as Administrator'.




Chapter 2 Installing ITEM ToolKit

21

Open

Run with graphics processor >

Open file location

¥ Run as administrator I
Troubleshoot compatibility

3- At the Setup Welcome dialog click Next.

it Welcome to the ITEM ToolKit
ITEM TﬂﬂlKIt 9.7.3 Setup Wizard
REIIahIIIt? PrEdII:lIIJII This will install ITEM Teolkit 9.7.3 on your computer.

“‘allahlmr i £ Itis recommended that you dose all other applications before
Maintainability | continuing.
! Click Next to continue, or Cancel to exit Setup.

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

() I do not accept the agreement

< Back ][ Next = ][ Cancel
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5-  Click next again and then enter the password provided 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

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. 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 ather Network Clients can
ionns:t to
(= Standalone - Full Program installation on a Standalone Computer. No Network
' Required
[ < Back ][ Mext > ] [ Cancel ]
8-

Select the desired type of Server Connection 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.

(7) Network Fileshare

<Back || mext> | [ cancel
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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:

==

[ <Back || next>

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- 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 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.

- H b
Etup - ITEM ToolKit 9.7.3 e

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.

'[) Setup - ITEM ToolKit 9.7.3

ITEM 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 program ITEM ToolKit License Manager
using the right mouse click option on the desktop shortcut 'Run as administrator'.

Run with graphics processor

Open file location

I ) Run as administrator
Troubleshoot compatibility

2-  You will be prompted with a Demo Notification. Please use the Activate 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: +434 (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 use one of the alternative
methods of activation.
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3- At the Online Activation dialog please enter the License ID and Password provided in the Item 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 prompted 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 option:
'IT License Server > Server Configuration'.

[ B Ttem ToolKit License Manage

IT License Server  IT License Client  Help

Computer Info.
User Mame: ILIser

Cornputer Marme: IGHAHAM-DELL
IP Address: o .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 switch the Radio Button from 'Thread' 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 the 'Install as Service' button, followed by 'Start Server Service'.

— Server execution tpe

* Bervice  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 > Services' you should now have a Service running called 'IT_LicMgr' which will monitor
any calls from Client machines requesting the License. This Service needs to be running constantly on the Server for
Clients to access the license. Also, please make a note of the IP Address for the Server, shown on the License
Manager main window, which will be required when setting up the Client Machines.

Item ToolKit License Mana

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 installed on the Client
Machines and link to this server. Please 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' from the software 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 I

License Activation By Phone...

License Activation Online...

Server configuration...
Server Log...
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[iY Server License Informatio 1. X[

~Modle Name — ~MNetwork Licenses ——  — Avaiisbls Licensss —— —Maintenance Expiration — - License D ———
| |2 1 Jan 01, 2025 112345678
Telcordia 1 1 Jan 01, 2025 112345678
NSWC 1 1 Jan 01, 2025 112345678
EMECA 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-62330 1 1 Jan 01, 2025 112345678
CcHINA-29%8 | [ 1 Jan 01, 2025 112345678
SpareCast 1 1 Jan 01, 2025 112345678
MairiTain 1 1 Jan 01, 2025 112345678
EC-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 be more than happy to
call and walk you through this procedure.
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Network Client Installation

1-  Download and unzip the ITEM ToolKit zip file using the link provided by email.

A

2-  Run the file IT-V*** EXE by right mouse clicking and selecting '"Run as Administrator"'.

Open
Run with graphics processor >

Open file location

® Run as administrator I
Troubleshoot compatibility

3- At the Setup Welcome dialog click Next.

ITEM TDDIK": Welcome to the ITEM ToolKit
9.7.3 Setup Wizard
nellahllltv Prediction This will install ITTEM 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

(711 do not accept the agreement

[ <Back || mext> | [ cancel

5-  Click next again and then enter the password provided 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 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

= Standalene - Full Program installation 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 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 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.

[TEM Software | 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 Finish button.

[ 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 program ITEM ToolKit using the right mouse
click option on the desktop shortcut 'Run 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 software should connect to the Server without
any demo notification or any other prompts. You can refer to the separate document 'TCP/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 Server and make sure the licenses are being picked up select 'About' from the Help menu
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 —
Mil217 [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 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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3. License Server Installation

ITEM ToolKit supports four types of installation: Standalone, Network Server, License Server and Network Client. This
chapter will provide you the required instruction for installing the License Server Software. It contains the following sections:

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

= 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 Server, the Network Client installation must be performed on the client workstation. Only
the License Manager will be installed on the server, ITEM ToolKit will not be installed and cannot be run on the
server.

This option is intended for a single user or multiple 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 + ' LICENSE SE.RVER‘
Path to the Network Licenses License Manager installation
only
+
NETWORK CLIENT # 2 Network Licenses
Full ITEM ToolKit

Installation +
Path to the Network Licenses

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

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

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

= SERVER INSTALLATION REQUIRES FULL ADMINISTRATIVE RIGHTS.

= THE PROGRAM INSTALLATION FOLDER (FOR EXAMPLE: C:\Program Files \Item\ Toolkit\ Programs)
INSTALLED ON THE NETWORK SERVER MUST BE SHARED BETWEEN THE NETWORK SERVER
AND CLIENT WORKSTATION.

] NETWORK CLIENT MUST HAVE FULL ACCESS RIGHTS TO THE PROGRAMS FOLDER (FOR
EXAMPLE: C:\Program Files \Item\ Toolkit\ Programs) INSTALLED ON THE NETWORK SERVER.
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Installing the License Manager

1-  Download and unzip the ITEM ToolKit zip file using the link provided by email.

2-  Run the file IT-V*** EXE by right mouse clicking and selecting 'Run 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

[ <Back ][ mext>

5-  Click next again and then enter the password provided 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 type of 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 you wish 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 installation is complete, then please run the program ITEM ToolKit License Manager using
the right mouse click option on the desktop shortcut 'Run as administrator".

Ranagey Run with graphics processar

Open file location

I ) Run as administrator

Troubleshoot compatibility

2- You will be prompted with a Demo Notification. Please use the 'Activate 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 alternative methods of
activation.

3- At the Online Activation dialog please enter the License ID and Password provided 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: I |

Password: I

Cancel | oK I

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

[t

I
Success! &

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'.

Item ToolKit License Manag E
I IT License Server  IT License Client  Help
I Computer Info.

User Mame: IUSEf

Compuiter Name: IGHAHAM -DELL

I IP Address: 0 i] 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 switch the Radio Button from 'Thread' to 'Service'

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 the 'Install as Service' button, followed by 'Start Server Service'.

— Semver execution type
o Serwc& " Thread

Start Server Service Stop Server Service | I Install as Service I

StartSeZerThread | Stop Server Thread | 1

8- Inthe 'Task Manager > Services' you should now have a Service running called 'IT_LicMgr' which will monitor
any calls from Client machines requesting the License. This Service needs to be running constantly on the Server for
Clients to access the license. Also, please make a note of the IP Address for the Server, shown on the License
Manager main window, which will be required when setting up the Client Machines.
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[ 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 and link to this server. Please 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. This will show the
license details for each module.

row s e e
I I7 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 you through this procedure.

Network Client Installation
1-  Download and unzip the ITEM ToolKit zip file using the link provided by email.

A}

2-  Run the file IT-V*** EXE by right mouse clicking and selecting 'Run 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-  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

(711 do not accept the agreement

[ <Back || mext> | [ cancel

5-  Click next again and then enter the password provided 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 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

= Standalene - Full Program installation 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 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 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.

[TEM Software | 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 installation is complete, then please run the program ITEM ToolKit using the right mouse
click option on the desktop shortcut 'Run 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 to the Server without
any demo notification or any other prompts. You can refer to the section "TCP/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 Server and make sure the licenses are being picked up select 'About' from the Help menu
and click the Network Info button.

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 problems with 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 supports four types of installation: Standalone, Network Server, Network License Server and Network Client.
This chapter will provide you the required instruction for installing the software as a Network Client. It contains the following
sections:

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

= 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 from the client
workstation to the network server. Upon completing the installation of the Network Client (client workstation), the license
keys that are installed on your network server can be accessed from the client workstation. Network server installation must be
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 Licenses or
LICENSE SERVER
NETWORK CLIENT # 2 with installation and activation
Full ITEM ToolKit completed
Installation +
Path to the Network Licenses

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

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 MANAGER MUST BE INSTALLED ON THE NETWORK SERVER BEFORE
DOING A NETWORK CLIENT INSTALLATION.

NETWORK CLIENT INSTALLATION REQUIRES FULL ADMINISTRATIVE RIGHTS.

THE PROGRAMS FOLDER (FOR EXAMPLE: C:\PROGRAM FILES \ITEM\ TOOLKIT\ PROGRAMS)
INSTALLED ON THE NETWORK SERVER MUST BE SHARED BETWEEN THE NETWORK SERVER
AND CLIENT WORKSTATION.

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

1-  Download and unzip the ITEM ToolKit zip file using the link provided by email.

2-  Run the file IT-V*** EXE by right mouse clicking and selecting 'Run 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.

Cancel

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

License Agreement
Please read the following important information before confinuing. 3

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 password provided 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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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 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

65
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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?

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.

m Browse...

[ <Back || met> | [ cancel

]

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 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 program ITEM ToolKit using the right mouse

click option on the desktop shortcut 'Run as administrator'.

ITEM ToolKit

Run with graphics processor

Open file location

I ® 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 notification or any other prompts. You 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 License

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 more users than licenses available.




70 ITEM ToolKit Getting Started Guide

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 menu
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 Installing 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:

Please Login 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\SYSTEM\CurrentControlSet\Services\wcncsve
i ’ Registry Editor el | =
File Edit View Favorites Help
i:{ | wenesve | Al Name Type Data ™
& Esp'“g S REG_SZ (value
- .WI:IB . MNew * Erv.. REG_.. rpess
- Wdﬂ;”w Find... REGSZ @%S)
"I wabiter Delate e REGSZ @%5
" B WeliSen REG_D... 0x000I
el Rename REG_B.. 8051
oo | WiliSyste s B
5 -}, WebClie Export REG_E.. %Syst
s L Weesve .Permissions... i REGSZ NTAL
o | wercplsu ; ile.. REG_.. SeChz,
< : Copy Key Mame »

Computer\HKEY_LOCAL_MACHIMNELNSYSTEM\ CurrentControlSeth\Services\wencsve ;
L/ W 1
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3. In the left pane of this location, right click over the wenesve key and select Permissions. In
the Permissions window, highlight the entry Administrators.

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
OK || Cancel || appy

4. Make sure you have the Full control option checked as far as Permissions is concerned. Ensure same
with Users entry as well. Click Apply followed by OK when down in both cases. Finally, close the Registry
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. echo, daytime etc.)




74 ITEM ToolKit Getting Started Guide

4. OK
5. Restart computer

SOLUTION 4:

1. Locate and Run Command Prompt as 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= "C:\Program Files (x86)\Item\Toolkit\Programs\IT 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 Service: sc stop IT LicMgr
6. Deleting the Service: sc delete IT_LicMgr
SOLUTION 5:

Creating a New Rule for Inbound 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




76

ITEM ToolKit Getting Started Guide

F Server Manager | ™ New Inbound Rule Wizard

File Action View
e
i Server Manager {DE
2 Roles Steps:
@:j Features
i Diagnostics
= iﬁﬁ Configuraton @ Protocol and Ports
Task Schedy & Action
=] Windows Fir
&3 Inbounc ¥ Profile
&% Outbour » MName

Action

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

@ Rue Type 'What action should be taken when a connection matches the specified conditions?

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

" Allow the connection if it is secure

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

o

<Back || N> Cancel

EI:EE e

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
™

Conneci
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 Start - The ‘User Account Control’ may be activated by default and will prevent the [ITEM
ToolKit Service from Running.
1. Please deactivate the UAC and reboot the Server as follow:

Metwork

hange settings and customize
Devices and Printers |

2. Switch to Small Icons view and click on ‘Change User Account Control Settings’.

'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:




Chapter 2 Installing ITEM ToolKit 79

it Contiod Settings

Chogse véhem bo be potified about changes: bo your compber
Usser dgmount Comiral Pelps peevent pobentaly harmiul pragrase om makirg changes b o compter
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,
R ruidy

Click OK to validate the modification.
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6. Silent Version

Upgrade Previous Installation

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

The command line to be used is as below:

C:\>1T-V973.EXE /VERYSILENT /PASSWORD=ITEMPASSWORD /DIR="C:\Program Files (x86)" /TYPE
="Standalone" /Networkmode="No" /ServerMode="No"

ToolKit installation password can be obtained from customer area.

Server Mode

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

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

C:\>1IT-V973.EXE /VERYSILENT /PASSWORD=ITEMPASSWORD /DIR="C:\Program Files (x86)" /TYPE
="Server'" /Networkmode="No" /ServerMode="Yes" /NetworkConnect="TCPIP" \ServerPort="9998"
The command line to be used for FILESHARE mode is as below:

C:\>1IT-V973.EXE /VERYSILENT /PASSWORD=ITEMPASSWORD /DIR="C:\Program Files (x86)" /TYPE

="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:

e Installation password (highlighted in red)

e Installation Directory (highlighted in green)

e  Network Connect (TCPIP or FILESHARE)

e  Server IP address (TCPIP mode only) (Highlighted in Orange)

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

The command line for TCPIP client installation is as following:

C:\>IT-V973.EXE /VERYSILENT /PASSWORD=ITEMPASSWORD /DIR="C:\Program Files (x86)" /TYPE
="Client" /Networkmode="Yes" /ServerMode="No" /NetworkConnect="TCPIP" /ServerIP="192.168.1.1"
/ServerPort="9998"

The command line for FILESHARE client installation is as following:

C:\>1T-V973.EXE /VERYSILENT /PASSWORD=ITEMPASSWORD /DIR="C:\Program Files (x86)" /TYPE
="Client" /Networkmode="Yes" /ServerMode="No" /NetworkConnect="FILESHARE"
/NetworkPath="ToolKitFolder"

ToolKit installation password can be obtained from customer area.
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7. Uninstallation

Uninstall ITEM ToolKit from Control Panel
1. Insearch on the taskbar, enter Control Panel and select it from the results.
2. Select Programs > Programs and Features.

3. Press and hold (or right-click) on the ITEM ToolKit program you want to remove and select Uninstall or
Uninstall/Change. Then follow the directions on the screen.

Performance Information L.
L q Personalization

and Tools
- 5
Programs and Features A Recovery
Sound &r Speech Recognition
7

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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CHAPTER 3

ToolKit Basics

ITEM ToolKit contains 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 ToolKit Toolbar.

Once you are familiar with ToolKit’s features, see Chapter 4 for information about creating a new project.

1. Standard Features of the ToolKit Interface

This section describes the general functionality of the features and command menus within ITEM ToolKit. 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, the
functionality of the features and commands will remain the same. For example, the ADD 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 on how to use the standard features specific to each analysis type, please refer to the respective
analysis type’s section in this tutorial.

Multiple Document Interface

The ToolKit workspace is the area you use to build your projects. It consists of menus, toolbars, and windows. All of the
features in the ToolKit workspace follow standard Windows Graphical User Interface (GUI) conventions. The ToolKit
workspace features a Multiple Document Interface (MDI), which allows you to:

®  Choose which windows to display, close, minimize, move and resize. You can drag and drop ToolKit
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 components 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
]
. C:\Documents and Settings\Gem... © IT - Item ToolKit - C:\Documents and SattinociGamina Pake\My Docum...
: < W—‘ .
g o = MIL-217 System:: DemLib MI “ B 7 Dlalo
a % = 1 Block:: 1:FR=4534343; R MIL-217 . g
2 E [ Bubble memary: 1.1 Wlndow
; = M Capacitor: 1.2:FR=l B Physical ] B Application
Lo | = ) Circuit Breaker: 1.3:
L= ) Coil: 1.4:FR=3731, Block
4 3 = Connection: 1.5:FR
= =
= = [ Connector, Generat: . Description:
é M ABLCEYS Mech: E W Connector, Socket: Part Number: | P51 > Q’ Power Supply 110/240 ¥ AC
g M Gas Turbing En = [ Detector, lsalator, Er Hame: |10
= RDF Systems: FR=1_~ = @ Diode, High Frequer Cireuit Ref.t ,—
g ] | % » |— E @ Diode. Low Frequen S ﬁﬂ
5 = Micro, Digiak: 1112 | L - »
ST 1 Grid AES
C:\Documents and SettingzlGem... ':EI_:_: WindOW
§ = MIL-217 Spstern: ABCSYS M 15 Qi alego De Pl e
= =[] () Block: 10::Power Su 'Dw'l 3 [ JIGH Capacitor R, FI¥ED, POLYESTER, 10nF
a g {'i%ga”“ft”'“ }g; AL 1. 4 [ Pl Capacitor CAF, R, FIXED, CERAMIC CHIP,
-») Capacitor:: 10.2: 2om-n
F = [->]Ea|:ac|tor:: 103 ICE] ] W |04 Transformer TRANSFORMER,
= [-»] Transformer: 10 = M DSI y 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
= =1 Djgde, Low Freq S b
tor:: 10.8:F ¥
=|| System
5 plor: 10.3:F MIL217 Chart e Chart [ e
2 Window heitor:: 10,10 & ————]
] heitor: 1011 25 Window
= ection:: 10 z
] () B P Boa 15 N <
[@ - o Qizplay: b 4 \i_’
+ [ 2 T2Wer ________———"‘_“_ﬂ \
#-[] [)Block:: 122:Disg 08 T—
]
0 10 20 30 40 50 &0 70 30 20 100
| | » 1 » -E 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 shows the project 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 Project window hierarchy tree:

E Project File Header: Shown with a filing cabinet icon - Listing 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 icon — Systems are grouped by analysis type; this
; header identifies the analysis type.

i System Files: Shown with multiple pockets, file folder icon - Listing 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 included
in the system selected in the Project window. Cross tabs located on the edge of this window indicate the type of analysis

module that is active in bold (A) 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 additional items and icons in the hierarchy tree due to the different nature of the systems.

= ﬁ System Header: Shown with a multiple pockets file folder icon - Listing includes system information and
=l 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
and components attached to this block.

Linked Block: Shown with a single open file folder icon with a green arrow pointing to it — This is a special
block that is 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 with reliability prediction modules only).

Component: Shown with a blue box icon — Listing 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 component blue box icon becomes a blue
[= file folder icon.

|,:_l-=| FMECA Failure Mode: Shown with a red box icon - Indicates a failure mode (only used with the
FMECA systems).

Library System Window

The Library System window is located in the middle of the workspace (default location). This system window stores a library
of frequently used systems, blocks and components that helps save time and effort in constructing future systems. The user
can create their own custom libraries of components, blocks and even entire systems for later use 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 are the same as the regular System window
discussed above.

[z}

L
|’|I><

=
=)
Q
=3

: F=4.594343:MTEF=217630.55

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
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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 component 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 it
displays the final calculated results of the reliability 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 accordance with the analysis performed.

The data window has seven tabs:
The Dialog tab displays 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 Dialog tab vary depending on the selection made in the
Project or System Window.

b2l RVl MIL-217

MIL-217 System

Titie : | MIL=217 Example Description & | ABC Computer System Model ABC/XT =
Pentium-based Mi te

Mame : | ABCSYS MIL-217 #1 Srmssa Teeee e -

Part Number : ’— Function i

Description :

en: [F -

Circuit Ref.: ’— SEEE: i

Analyst : l— =

Quantity : ll— Compiled By : |

Mo On Standby : ’U—

MTTR. ID—

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.

=  [fyou want to zoom in on a particular section of the grid, select the desired cells and select Grid View Zoom In

from the Layout Menu.
=  If you want to see more of the grid, select Grid View Zoom Out from the Layout Menu.
=  Select Grid View Zoom 100% from the Layout Menu to restore the grid to normal size.

10.1
10.2
10.3
10.4
10.5
10.6
10.7
10.8

10.9

10.10
10.11
10.12

<

Black.

Capacikor
Capacikor
Capacikor
Transfarmer
Capacitor
Capacitor
Diode, Low Frequenc
Resiskar
Resiskar
Capacitor
Capacitor
Connection

[ Cukput

Name Category Description Part Number

Pawer Supply 110/240 % AC Supply, SYf12Y PS1

i

CAPACITOR, FIXED, CK, 33FF CK 33FF 1
CAPACITOR, FIXED, POLYESTER, 10nF CO-10MF 5
CAPACITOR, FIXED, CERAMIC CHIP, 220 pF 0805 COG 3
TRAMNSFORMER TRAMS, MODEL 47-3 i1
CAPACITOR, FIXED, AL, ELECT,, 4700uF  90968G 1
CAPACITOR, FIRED, SOLID TANT,, 4.7 uF  T110-219204 4
DIODE, GLASS PACKAGE 75122 4
RESISTOR, FIXED, FILM, 620 OHM SMADZ07S-40971AM i1
RESISTOR, FIZED, MET, OXIDE, 1K2 FP2-16264%M &
CAPACITOR, FIXED, AL, ELECT,, 4700uF  90968G 1
CAPACITOR, FIXED, POLYESTER, 10nF CO-10MF 5
COMMECTION, CRIMP Zaoaom In 1

Zoom Cuk

100 <%

Spelling-Check

H Ghd

The Diagram tab is used to build, display and edit Reliability Block Diagrams, Fault Tree Diagrams, Markov Diagrams
and Event Tree Diagrams. Selecting any of these analyses in the Project or System Window, will display the appropriate

Diagram Window.
Unlw\w\||1|I|||I|‘2w\|||I||3|I|\w\|”4|I|||I||5w\w|||||E|I||w\w;|
T e
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7 =01 N DOM01Z51
= o . Valvel
7 T Pump2
= o't FHOOG52 Hode 2* FHOOOZ15 =00412 - - - |-
b |:| Generstor : Pumpz2 C
1~ : Valve:
I . w0024 . - =01 GomeiZET |
1 . ValweZ
= - . L Pump3. ..o
q - . . FHODOOZ1S | |0 0 =00112
J .. . Fump3 ]| ..
Loy e
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RBD Diagram
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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 the selected system. Once you have generated a chart, you can copy it to the clipboard, save it as a bmp or jpeg file,

or print it.

| I_‘ Chart l

MIL217 Chart

o
W

bl
©
i

Failure Rate Over Temperature Chart - Category

JLIEE
IEEEETTEEY
[ETTYETEE

fausnbaig o "apoiq

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

also displays the failure rates and pi factors for selected MIL-217, 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. The left-hand side of the
information bar includes the name and brief information on toolbar icons. The right-hand side 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 pop-up scroll 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
system files. Menu selections allow the user to easily initiate major moves to new locations within the data, such as the top or
bottom of the data list.

E 2.3:CAPACITOR, FIXED CSR

3 @ 24:RESISTOR, FIXED ALR Window
= 2.5:RESISTOR. FIXED RCR
z =[] 3:MEMORY UNIT scroll Here Scroll Bar
: +-[] 21:ROM BOARD
r~ =-[1 32:RAM BDARD Top
& @ 321:UNDULATOR Biotkom Window
= @ 322:CAPACITORFIXEDCK Scroll Menu
— @ 323:CAPACITOR FIREDCL = "

@ 324:RESISTOR, FIXEDRCE. "0

@ 225:1C. DIGITAL scroll Up

@ A2 F-COMMFCTOR PPR MO ool Down

4 | L4 | [ d I-

Resizing ToolKit Windows

Another feature that allows expanding the active window viewing area is the split screen control H |1T'r located between the
Project Window, System Window and the Data Window. Passing the mouse pointer through this area will help locate this
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, which will resize
the outer boundaries of the window.

Moving ToolKit Windows

ToolKit windows, except for the Data view windows, can be moved around anywhere within ToolKit’s workspace and
resized as mentioned above. To move a ToolKit window, simply click and hold down the left mouse key on any outside
border area of the window except in the window’s tab area. While holding down the mouse left key, you will be able to drag
the window to any location within the work area.

— ]
[= 2l
C:%Program FilezhtemhT DulkithﬁampleshE wampleb. [ TP |

B Explozion

— il Laor - 0 LPCTOm e 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 pop-up menu that appears when you right-click an object.

The principal pull-down menu options for the applications menu are positioned 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 using
the keyboard. This is achieved by holding down the Alt key and pressing the underlined 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 or
font selection). These dialog boxes contain standard Windows controls such as buttons, combo-boxes (allowing users to
choose one option from a selection in a pull-down list), check boxes (allowing users to set a facility on or off) and edit controls
(allowing the user to enter text). The controls for each application behave in the same manner to similar controls in other
Windows applications.

Add Analysis
Menu 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

[—9
E + I? MIL-21? systems_, FF|-23.E|51EIS1,E!—EI.EIEIEIE?48595 3 Block "““l 1 o I l Er—
A +}E] Bellcore/Telcordia Systerns; FR=13.326342; Q=0.00
~ +H B NSWC Spstems; FR=1810.6654; 0=0.042525288; b Block
é; +[E) ROF Systems; FR=3.7195492; J=0.9265195a-5; MT Mame | ID |3.2
| + & 2998 Systems: FR=E.8023067; 0=0.00016324203; t
IS FMECA Systems: Part hurnber | ﬂ
(F ABCSYS FMECA [MIL-STD-16294) LCH: |F32

aintain Syztems: Cuuankity | 1

SpareCost Syztemns; Parent Name{ 1D : |

: ABD Systems: Mo, of Mades ; |
+ Fault Tree Systems; ' '
+ Mark.ow Spstems; Circuit Ref, |

Ewvent Tree Systems;
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File Menu

Project file options may be accessed via the File pull-down menu or 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. The normal Print
functions plus the Import / Export functions are also accessed from the File menu. ToolKit also includes a report engine that
is available from the File 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

The Add menu is a multi-functional menu. The Add menu provides options for adding systems to your project and also
adding blocks and components to your system.

Add Edit Layout  Settings
HAMIL-217 System
A’F Bellcore System
HE ROF System

A 2996 System

AN Mechanical System
ﬁ MainTain Syskem
@, Sparecost System
(F FMECA Systam
5% RED System

L Faulk Tree System
{E Event Tree

% Markaw System

Add Analysis Menu

add Edit Layout Settings  Analysis
Or Gate

And Gate

Priority And Gate

Wote Gate

ROR fGate

MOT Gate

MULL Gate

D O

2]

Transfer Gate
Inhibit Gate

" F

& Conditional Event
Add Edit Layout Setkings @ Basic Event
@ Block. .. i House Event
&

Undeveloped Event

[P Linked Block. ..
@ Hybrid

[@ Plated Through A Label

@ Surface Mount Iy clear add Mode

# Dormant Event

MIL-217 Add Menu Fault Tree Add Menu

When starting a new project, the Add menu will allow you to add different types of analysis and systems to your project.

After selecting and adding an analysis type to your project, the Add menu will change and will provide a different selection for
each type of analysis/system. The type of data that can be accessed with this command is relative to the analysis that is

performed. You will have different Add options for each type of analysis. Please refer to the specific analysis section for
additional information on using the Add menu.

Edit Menu

Where appropriate, choosing the Edit selection from the pull-down menu options accesses the attributes of a selected object.

You can access the same Edit functions by placing the cursor over the object, selecting the object and using the Edit menu.

Edit Layout 3ettings Chart Window

7 Undo
& cu

Copy
@ Paste

¥ Delets

Find...

Replace, ..

Global Parameters. ..

Custom Connections...

Set To Default

Save As Defaul:

Allocation, .
Mon Operational, .,

Derating...

Renurmber LCN

Chrl+2
Chr+C
Chrl+y

Del

Chrl+F
Ctr+R

Edit Layout 3Settings Apalysis Chart Window

7 Undo

¥ cu b+

Copy Chrl+C

[ paste Ctrl+y
Paste Repeat Chrl+
Eind... Chrl+F
Replace. .. Crl+R

¥ Delete el

Set all Symbal Propetties To Default

<

Strick Duplicate Mame Check

Global Parameters
Renumber LCH

Failure Model Library. ..
Gates List...

Events List...

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 the Layout menu. You can specify exactly what type of information is to be displayed. You can view as
much, or as little, of the detailed project and system information desired, by selecting the information in the Layout menu.
When a data display option is selected, the relevant project or system data will be displayed. 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 Settings menu provides options for the manner and position in which your project is presented. You can adjust and
customize the way numerical values are presented, customize toolbars, customize extended styles, set the workspace to default
settings, set diagram measurements and size, customize the automatic backup settings and select the Auto Paginate and Auto
Fit to Page Options.

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




Chapter 3 ToolKit Basics 95

Analysis Menu

The analysis menu is not used with the Failure Rate Prediction modules and does not appear when these modules are active. It
is only used with the FMECA, RBD, Markov, Event Tree and Fault Tree Modules. 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 prediction modules. The reason for
this is that the calculation on these modules can take some time on highly complex projects. The Perform (green GO icon)
menu selection is one place in the system to initiate the analysis calculation and update the results. This menu also includes
selections for verifying that all data has been entered correctly, which is a major help on complex projects to insure that all
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 using the ToolKit graph engine. The menu is the same
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 active chart in dib (bmp) file format.
Save Chart As Jpeg File: This option saves the active chart in jpeg file format.

Edit Graph: Displays a dialog box that allows you to modify and edit specific areas and each piece of data
displayed within the chart. It should be noted however, that modifications made to the data by using this option do
not change the data inside ToolKit.

® Wizard: Launches the Chart Wizard that allows you to change the type of graph displayed, title, legend and other
standard chart formatting 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 to the ToolKit default style.
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Window Menu

The Window menu offers the following standard Windows viewing options: Cascade, Tile and Arrange windows. These
selections apply only to the Data View window. This menu also allows you to reopen the following ToolKit windows that
may have been closed during your analysis, such as Project 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

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

Help
Help Topics

Edit License Key

e e i

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

@ About ITEM ToolKit

You access ToolKit’s online Help system the same way that you access Help in a Microsoft document: simply click Help
Topics on the Help pull-down menu.
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4. The ToolKit Toolbars

Toolbars provide quick access to ToolKit functions. Initially, only the Default and Project toolbars are displayed. An
analysis module toolbar unique to that analysis type will also appear 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 pull-down options 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
library file Delete Help

Opc?n an existing project Paste About

or librarv file Copy

Create a new project or Cut Print

library \ \
[DEm@| o (&%

Both the contents of the menus on the menu bar and the toolbar change according to which analysis application is currently in
use. The purpose of each button in the toolbar can be displayed in the form of a “tool tip” that appears alongside the button

when the cursor is 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.

Maintain Module.

SpareCost Module.

Failure Modes, Effect, and Criticality Analysis Module.
Reliability Block Diagram (RBD) Analysis Module.
Fault 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 module and it is
activated. If a license has not been purchased, ToolKit will revert to the demo version for that module.

Analysis Toolbar

A unique Analysis toolbar will appear in the top right side of the ToolKit 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 used. The Mil-217
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 types of Blocks to a System. 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 when the RBD, Markov or Fault Tree window is made
active. These toolbars will appear along the bottom of ToolKit’s workspace and consist of Align, Nudge, Rotate, Layout,
Canvas, Graph and Zoom. They contain drawing tools to aid in the creation of professional layouts of 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 functions you use most frequently. Information on custom toolbars is detailed later in this document under the
Settings heading.

Customize §|

Toolbars ] Cemmers ]

Toolbars:

[+ Show Tooltips Hew...

[+ Cool Look
Beset
™ Large Buttons

u] | Cancel Help
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CHAPTER 4

Project Basics

ITEM ToolKit can be used at the project level to examine the overall reliability of one or more systems. Performing 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 can be included in a project. For example; in a project containing six systems, two could be
analyzed for failure rates under the MIL-217 prediction standards, the third could be analyzed for failure rates under the
Bellcore prediction standards, the fourth could be analyzed 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 Pasting Systems
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 the systems you

want to use to analyze the project.

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

2. From the File Menu, select New Project. Or click on the new project icon (A) A blank project opens and the project
toolbar is activated.

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

@Eile Add Edit Layout 3Settings Chart Window Help

@a@u 2R HFNNENLQUBAER
2= \
o )
é Project

Mame : ’ITProject—
Part Mumber : ’—
4 | 4 e [
Circuit Ref.: ’—
T Analyst ’—
Compiled By :

-
]

3. From the Add Menu, or from the project toolbar (B), 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 project (C) and in the system window (D).

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

To Open a Project
1. Start ToolKit.

2. From the File Menu (A), select Open Project, or click on the Open project icon (B).

File Settings ‘Window Help

Did|t 2B %o |82 R |[|HFK

B

)

Look in: I |23 Examples

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

s

File name:

[v-708-Example

" gpen I

Files of type:  [IT Project Files (ITF)

[~ |

Cancel

|

4. The selected project opens.

out Settings Chart Window Help

(B4 =0x6 (400 FUEXRNLPQUSEER || E# 33 dGmeemas |
BE
o [[CAProgram Fies (:86)\tem\Tooki\Examples\V-B80-Example ITP. = v @ v [%IE 2
= [=8 PROJECT: V-8-Example (Prediction Totals: FR=1405.9548; FPMH G=0.0
2| S MIL217 Systems; FR=23.112221; FPMH O=0.0005545355; MTBF=4 MIL-217 Sys
B Lyl ABCSYS MILHDBK217 51:FR=22 5253 FPMH:Q=0.00054059 Tte: [T e Descripton : [ABC Computer System Model ABCAT  +
w WY MILHDBK 217 #2:FR=0.586252.FPMH:Q=1.407 1o 5: MTBF=1 Name . [75E5S MLIDRAT | Pentium-based Microcomputer i
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) 2398 Systems: FR=6.8023067: FPMH Q=0.00016324203: MTBF=14 CrautRef.: Notes : Al
FMECA Systems, Analyst: -
Maintain Systems; .
q | e Compled By :
No On Standby : [0 P
R [0
C:\Program Fies (xB6)\tem \Tookt \Examples \V-880-Exarmple TP < reaethnte o
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
3 0 () Capacior: 10.1:CAPACITOR, FIXED. CK, 33FF:FR=0.0075¢ s B Unavalabilty :
1= @ () Capacitor: 10.2:CAPACITOR, FIXED, POLYESTER, 10nF:Fl — _
0.999459
= (80 () Capactor:: 10.3:CAPACITOR, FIXED. CERAMIC CHIP, 220p. Ambient Temperatire (C): |30 Avallty
3 0 () Transiomer.: 10.4: TRANSFORMER: FR=0.0104797:FF MH:
H @ () Capacior: 10.5:CAPACITOR. FIXED. AL ELECT. 4700uF=—
— @ () Capactor: 10.6:CAPACITOR, FIXED. SOLID TANT.. &7 uF. [
() Diode, Low Frequency: 10.7:DIODE, GLASS PACKAGE: FR: 217 Isue: [ roscatrena =]
@ () Resistor: 10.8-RESISTOR. FIXED. FILM, 620 OHM:FR=0.00 =
@ (5) Fesistor: 10.9-RESISTOR, FIXED. MET. OXIDE, 1K2:FR=0. < i »
() Canacitor 10 10-CAPACITAR FIXFN AL FIFCT 47000F ¥ i
« | y S| ves [B Gd @ Degen |l Ot Fesut |
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 created systems. 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. Inthe Project window, right click the header of the system you want to cut or copy (A) and select the desired operation
from the pop-up menu (A). If you select Cut, a confirmation message appears. Click OK.

3. To paste the cut or copied system, right click the header of the target project (B) and select Paste from the pop-up menu.
The system is pasted under the corresponding module header (C).

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

@Eile Add Edit Lavout Settings Chart Window Help

0= n 5 ‘? k? [§ [ﬁ @ @ @ @ |Category Mot Selected j
B 2lx
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
Marne : ’M]LD—
A Part Mumber ’—

LCN: |F
Circuit Ref, :

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
2 =
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'w 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:: 10.4:FR=0.010479585 S P

NOTE The paste function always pastes the system under the corresponding module header. You cannot paste a 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 the
properties is an important step in creating a well-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 (A) or system header (B) in the Project window.
2. Click the Dialog tab (C) in the Data window (if it is not already selected).

3. Inthe Dialog Window, edit or modify the system data as desired (D).

- [IT - Item ToolKit - Proj

mF\Ie Add Edit Layout Settings Chart Window Help o X I

BERHsE=Ex6 | 300 mey/B — =]

)
P2 | o @ D =
=Bl PROJECT: IT Project (Prediction Tetak; pHe2 9175263; FPM
~MIL-217 System

»

£
= [=HE) MIL-217 Systems; FR=2.9179263; FPMH Q=7.0027781e- y
0 MILQFR=2.91792:FFPMH:Q=7.00279% 5:MTEF=34/ Title : / Description : m
o Name : | MIL:0 -
Part Mumber : o Funchhoﬂ iy
— escripoon @
4 v Len: [F " .
I Circuit Ref.: MNotes : ™
-|x —
P2 = Analyst : -
ity : | 1 -
3 MIL:0:FR=2.91793: FPMH =y Compiled By : |
= " 1:Capacior:FR=0.0101386:FPMH Palis by 0 Aoovedsy: |
= - 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
= o T Dau_admr"FH:D 0101886::FPMH Redundancy : |True -[ Unavailability : |7.nnz795-5 E
g g' g:s.stez..m;nﬁu?uas:?ggmw Ambient Temperature (C): [ 30 Availabiity : [0.99983
. nny jon =/e-20
] 10:Black: FR=0:FFMH
] 11:Black: FR=0:FPMH
MIL-HDBK-217 Issue: |MIL-HDEK-217-FM2 vl

< y4 I ] »
] E Dwalo/ |E Grid | {5} 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 in a separate data 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:Dialog [~
ngle Add Edit Layout Settings Chart Window Help -
B %076 5080 |8 P0F 80 Bt
| x|
P2 ] G- R MIL-217 7
< [=TBl PROJECT: IT Project (Prediction Totals: FR=29179263; FPM
A (=1 MIL217 Systems; FR=2.9179263: FPMH Q=7.0027781e-% MIL-217 Sy:
= © A MIL0:FR=291793: FPMH:Q=7.0027%-5: MTEF=34; e Desapion= [ T2
Name : | MIL:0 -
i | | j Part Number : Function —‘
— Description :
A LCN: [F - .
Circuit Ref.: MNotes : ™
P2 —
FAER W MIL0-FR=291733-FPMH mnalyst: | i
2 | 1-Capactor-FR=0.0101886-FPMH Quantity : [1 compiedsy: [
) W 2:Capactor:FR=0.0101886:FPMH Noonstndby: [0
LE| - 3:Capacitor:FR=0.0101886:FPMH C— Approved By :
~ - 4 Transformer:FR=000671724:FPMH CImzs
o M 5:Diode, High Frequency: FR=2.85167:FPMH
H W 6:Capacitor:FR=0.0101886:FPMH TargetRate : [g Failure Rate : |2.81793 b
o ~ @@ 7:Capactor:FR=0.0101886::FPMH Life Time (Hours): | 24 MTBF : | 342709
- 8 Resistor:FR=00085275:FPMH P E— . =
8 9 Cormection: FR=7e.5 FFMH Redundancy : [True - Unavailability : | 7.00278e-5
@ 10::Block:FR=0::FPMH Ambient Temperature (C): | 30 Availability : |0.99393
<[] 11:Block:FR=0:FPMH
MIL-HDBK-217 Issue: [MIL-HDEK-217FMZ -
< T ] r
= E Gid {5} Diagem |Jof Chat Resct |
For Help, press F1 [Blocks: 2 [Comps: 9 [ Num éll

2. From the File Menu (A), select Save Project (B).

3. Ifthe project is newly created, the Save As dialog box appears. In the Save As dialog box, select the desired folder, enter
a file name (C), and then click Save (D).

!

Save As
/D File Add Edit Layout Settings Chart Savein: | Exenpics
B flternate Symbols 1
O tew Project Ctrl+h @ siternate Symbols 2
& Open Project... Chrl+0 ®$T—fxam°'ez
£ Chrl+5 @V-B:DS-Example C Dj
Sawe Project As
Close Project i ’/(
New Lirary File name: My Project | Save | |
Open Library Save as ype: |IT Project Files (ITF) -l Cancel

4. If the project has been previously saved, 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 project, select Close Project (A) from the File 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 A Save changes ko Test?

Mew Library

Mo Cancel

Dpen Library

7. Exiting ToolKit

To exit ToolKit, select Exit (B) from the File 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. .. ! "_\, 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 X button in the top right corner of the ToolKit workspace to close the application.
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CHAPTER 5

Predictions

ITEM ToolKit contains six prediction modules for use in creating reliability analyses. This chapter:
1. Introduces reliability predictions
2. Explains the 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. Reliability predictions 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, trade-off system design factors, and track reliability improvement.

Failure Rates

Reliability predictions are based on failure rates. A failure rate can be defined as the anticipated number of times an item will
fail in a specified time period. It is a calculated value that provides a measure of reliability for a product. 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 to fail 2 times in a million hour
time period.

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

Mean Time Between Failures (MTBF)

MTBEF 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 commonly used variable in reliability and maintainability analyses.

MTBEF can be calculated as the inverse of the failure rate for constant failure rate systems. For example, for a component with
a failure rate of 2 failures per million hours, the MTBF would be the 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 and non-repairable items.
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Mean Time To Failure (MTTF)

MTTF is a basic measure of reliability for non-repairable 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 number of units. For
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 Repair is defined 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 Bellcore, MIL-217, NSWC, IEC-62380, IEC-61709 and 299B
standards. ToolKit automatically calculates the failure rates and MTBFs associated with components as they are added to the
system. In addition, it automatically updates all dependent failure rates in the system as well as the overall project failure rate.

MIL-HDBK-217

The most widely known and used reliability prediction handbook is Mil-217. It contains failure rate models for electronic
system parts such as ICs, transistors, diodes, resistors, capacitors, relays, switches, and connectors.

Telcordia (Bellcore)

A product of Bell Communications Research, the Telcordia handbook is derived from the Mil-217 handbook. The Telcordia
reliability prediction procedure is applicable to commercial electronic products. Many commercial electronic 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 components to 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, motors, brakes, and
clutches. NSWC is a relatively new standard, 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 Union

Technique de L’Electricite (UTE, July 2000). IEC 62380 is a universal model for reliability prediction of electronics, printed

circuit boards and equipment, which takes directly into account the influence of the environment. Environmental factors are no
longer used as they are replaced by mission profile undergone by the equipment. The module can handle permanent working,

on/off cycling and dormant applications.

IEC 61709

The IEC-61709 module supports the reliability prediction methods based on the European Prediction Standard IEC-61709.
This module is predominantly based on the Siemens Prediction Standard SN-29500, as well as conforming to section 19 for
PCBs and section 20 for the Hybrid Circuits within the European Prediction Standard IEC-62380 (RDF 2000/UTE C 80-
810).
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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 standard provides the user with the
opportunity to take into account the environmental conditions, 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 ToolKit’s Prediction’s Modules features, we’ll create an example MIL-217 project. Creating a MIL-217
system consists of:

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

e  Editing their Information.

e  Performing analysis.

Constructing the Project

Click on the New Project icon (A) on the default toolbar, or select New Project from the File menu.
Activate your project by clicking on the Project tab or in the Project window (B).

Select the Dialog tab from the bottom of the Viewing Option window (C).

The Project Dialog Box will be displayed.

i

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

¢DFle Add Edit Layout Settings Chart Window Help
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~lx]
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Project

Title 1 | Mew Project Description ¢
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5. Enter your project information by placing the cursor or clicking in the appropriate fields (D).
6.  The information entered for a 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:

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

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 (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 Project 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 down
into sub blocks and components.

1. Select the Add menu from the menu toolbar by clicking on it (A) and click on the MS, MIL-217 System option (B).
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© - [IT - Item ToolKit - Project::Dialog]
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System is to click on the MS icon on the system toolbar (C).

The MIL-217 system in the project window and the applicable system data in the system window will display (D).
From the Project window, select the MIL-217 System by clicking on it (E).

The System dialog box will be displayed. Enter your system information by placing the cursor or clicking in the
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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 set to True. 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 analysis is 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, a sub-system or a device/board. To add blocks into the MIL-217 system hierarchy
tree:

1.
2.
3.

Click on the system in the system Windows (A), and select the block from the toolbar menu (B).
Place the block cursor on the system in the system window and click once (C). The new block appears.
Multiple blocks can be added by repeating step 2. To disable the add block mode, select the Release button (D).
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4.  Select the Dialog tab from the viewing window (E).
5. Select a block from the systems window.
6. The Dialog view will display all parameters for the selected block. Edit the fields into the General Tab.

el iRVl MIL-217

m G-enetall B Physica ] I Applicaion ] B Hyperinks ]

Block
PartNumber: [PS1 =] G Deseriplion: | over Supply 110/240 V, AC Supply, 5V/12]
Name: | 10
CrcuitRef.: | o
Analyst : |A. Designer Notes: -
Category : |Block ﬂ =
Update Children : [ LCN: | F10
Temperature
{* Increment
" Absclute Replacement
I” Parameters Checked 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 block
parameters are changed
Temperature Control the way temperatures will be changed
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) Internal reference number defined by the user

7. Next, edit the Quality fields in the Physical Tab.
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H General

Block

Quality,Microelectronics : |Commercia| or Unknown -

Quality,Discrete Semicon : |Jan

] B Appicaton | I Hypesinks |

Quality Resistors : (yanestablished Reliab
Quality,Capacitors : |Nnnestab|ished Reliab
Quiality, Coils : |Mi| Spec
Quality, Relays, RY : |Class M
Quality, Relays,55 : |Mi| Spec
Quality, 5AW Devices : |High Quality Part
Quality, Other : |Mi| Spec

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

Field Description

Quality, “«Oualite® i - -

Microclectronics Quality” level for “Microelectronics and Integrated Circuit” components
uality, Discrete - . . .

SemicZn ductors “Quality” level for “Discrete Semiconductor” components

Quality, Resistors

“Quality” level for “Resistor” components

Quality, Capacitors

“Quality” level for “Capacitor” components

Quality, Coils

“Quality” level for “Coils and Inductive” components

Quality, Relays, MR

“Quality” level for “Mechanical Relay” components

Quality, Relays, SS

“Quality” level for “Solid State (SS) and Time Delay (TD) Relay” components

Quality, SAW Devices

“Quality” level for “Surface Acoustic Wave (SAW) Devices” or components

Quality, Other

“Quality” level for “Other” components

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

Blodk

Quantity :

Repair Mode
Environment

Connection Type

MTTR. (hrs) :
Mo On Standby :

Temperature Input Mode

Temperature (degC) :
Temperature Delta (DeacC) :
Voltage Stress :

Current Stress :

Power Stress

,17
¢ |Non-Repairable -
‘[Refiow Solder ]
,07
,07
[orectnput

Adjustment Factor @ | 1
Field Description
Quantity The total number or quantity of Blocks
Repair Mode Flag to switch between the Block “Repairable” or “Non-repairable” Model
Environment Select the Block environment as per the MIL-217 standard

Connection Type

Select the type of connections components make to the Block

MTTR

Mean Time To Repair at the Block level, in hours

No On Standby

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

Temperature Input Mode

Users can either input component temperature directly by selecting “Direct
Input”, or input the difference between component and parent block by selecting
“Delta Input”

Temperature

Ambient temperature

Temperature Delta

Temperature difference between current component and parent block/system

Voltage Stress

Set a voltage stress for the Block reliability calculation

Current Stress

Set a current stress for the Block reliability calculation

Power Stress

Set a power stress for the Block reliability calculation

Adjustment Factor

Optional user adjustment to Block’s reliability calculation

Adding and Editing Components

A MIL-217 component represents 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 component, or at a later time. To add components using the toolbar:

1.

Activate your system by clicking on the System cross tab or anywhere in the System window. (A).
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E=E T
= ls | x|f
[

-
- [IT - Item ToolKit - Project:Dialog

[Dfile Add Edit Layout Settings Chart Window Help —

FLM 40X |[E0O RO TER B ———— B
2]

|

(
P2 | D [ Il | » @ =y [IIH =
=3 @ PROJECT: IT Project (‘ ,ma\s FR=0.020653134: FPMH Q=4.9567
=HE) MIL-217 Systems; FR=0.020653194; FPMH Q=4.95676662-7; MTBF=48 ~
General | B3 Prysical M Apphcaion Hyperfinks
w MIL:0::FR=0.0206532::FPMH::G=4.95677¢-7:MTBF=4.84187e+7:H I I I I

| B2

A Part Number: ~| @] Desaiption:
Name: |2

Circuit Ref.:
1 | | Analyst :

7/
R Category: [Block -
ITP2 | Update Children : ¥
= MIL0:FR=00206532: FPMH renEETE
=) 1:Block:FR=0.0103266: FPMH ¥ Increment
@ 1.1:Capactor:FR=0.0101886:FPMH " Absolute Replacement
ck::FR=0.0103266:FPMH

1-Capactor:FR=0.01
M ™ Parameters Checked Hon Op Parameters

m

Block -

MNotes:

LCN‘IFz L

[ MiL217

SRl 2:Eo
=

< n ]

‘S oo |B] Gd | Degem | Chet JBH Resit |
For Help, press FL A Blocks: 2 Comps: 2 y
=1

From the component drop-down list in the Mil-217 toolbar, select a component (B).
Place the block cursor (C) where you would like to add the new Component on the system window and click your mouse

once. The new component should appear.
Multiple components can be added by repeating step 2. To disable the add component mode, select the Release button

(D) from the Toolbar or right click the mouse button.
To edit a component, select it from the systems window (E).
Click on the General Tab (F) to edit the general information of the selected component.

mm]mmm]mm ]muywmcs]

—Blodk

Part Number: LIQ Description: [ glack i

Mame: |2

Circuit Ref.:

Analyst : Notes: T

Category @ |Block j

Update Children : [ LCM: |F2
— Temperature

& Increment
i~ 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 down 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 Control 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 Physical Tab (H) to edit the Physical information of the selected component.

H Generd

Block

I Appiicaion ] B3 Hyperiinks ]

ity Microelectronics : |Commercia| or Unknown

Quiality, Discrete Semicon |Jan

Quality,Resistors : |N0nestablished 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 Tab (I) to edit the Application information of the selected component. The Hyperlinks Tab (J)
can be used for storing and organizing web enabled links for all blocks and components.

Quantity :

Repair Mode
Environment

Connection Type

MTTR (hrs) :
No On Standby :

Temperature Input Mode

Temperature {degC) :
Temperature Delta (DegC) :
Voltage Stress :

Current Stress :

Power Stress

Adjustment Factor :

—

Manage Hyperlm ﬁ

http:/jwww.itemsoft.com

NOTE New Components added to a Block take on the Ambient Temperature (T4) and parameter settings of that Block if
the Update Children box is checked on the Block’s “General” tab view. If the Block Update Children box is not
checked, the new Component added to the Block uses default values for Ambient Temperature (T 4) and

parameter settings.
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Viewing Results

To view the project results:

1. Click on the system header (A) in the System Window.
2. Click on the Result tab (B) at the bottom of the ITEM ToolKit screen to display the system results.
- [IT - ltem ToolKit - Project::Result]
D Fle Add Edt Layout Settings Chart Window Hel _|= ﬁ
hEE v SR LD E @ @ |CasgoyNotSelected -
B
[Pz MIL:0
& ['=TE PROJECT: IT Project [Prediction Totak: FR Parameter | Value
é = MIL-217 Systems; FR=0.45240634; Q=1 1 Failure Rate 045240694
—  MIL:FR-D 45240834:0-1.00577E | | 2 MTEF 2210339.3
3 Unavailability 1.0857 78685
4 Contribution 100
— s
A Failure Rate
Name | Category | Part Number | Description | Circuit Reference | Quantity | Total F/Rate | Con
£ T T Block Black [ 016442412 3413
2 Block: 1 Block-FR=01 544241 2-MTEF:| | |2 2 Block Black 1 029798261 6566
1= (M Capacitar:: 1.1::Capacitor:FR=0.010
0 Mizro, EEPROM; 1.2:Micro. EEPRC
® Transito, LF FET: 1 3:TransistorL| | [ 2
S [ Black: 2:Black:FR=0.29738281:MTEF: Py B
= Cpacitor: 2 1:Capacitor: FA=0.010 Name | Category | Part Number | Description | Circuit Reference actor 4
W Micro, VHSICA/LS| CMOS: 2.2::Micy
[ Diode, Low Frequency: 2.3 Dinde, |
< bd
il | T S| Disbg |EH Gid | Diagem |l Chat Resul |
For Help, press F1 Blocks: 2 Camps: & HUM
3. Click on the Block header (C) in the System Window to display the detailed results for the selected block.

@ Fle Add Edit Layout Settings Chart Window Help

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 (PREDICTIONS ONLY)

Failure Rate

Total Failure Rate of the Project (FPH, 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 System (FPH, FPMH or FITS)

MTBF Total MTBF of the System (Hours)

Unavailability Unavailability of the system

Contribution Failure Contribution of the system
FAILURE RATE

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/Component

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 Rate 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, provided within the full program. Some of these features include:

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 reliability, equipment 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 parts and materials so that the applied stress is less than rated for a
specific application.

For example, derating is the negative slope of a power-versus-temperature graph. It shows that as the operating ambient
temperature increases, the output power of a particular 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 TE000-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, and electromechanical 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, General specification 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 not.
Graphical displays of the situation are available for ease in identifying problem areas. Parametric displays are also available to
show the temperature vs. stress situation of the component.

User defined derating “standards” can also be created. They are saved as .itd files, and are associated with the project file.
When a project is opened, if the components are being derated, the associated derating file is applied. If the derating file is not
available, the project will still open normally, but you are 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 your own derating “standard” to accommodate those components not
considered in the standards.

1. For a selected system, turn on Derating via the Edit 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.

IT Electronics Prediction Derating

Apply derating standard to curently selected prediction system.

N E4 TEOOO-AB-GTR-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 in the System window.

Component B

[TP2 above derating
<= standard :I

=g MIL-217 Systerm; b

| MIL-217
1

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

1 Not a derated F=1.238
component

4.  Select a component, then Edit — Derating to open the Derating window for the component. Each component category
has a specific graph showing the nominal and worse case values vs. temperature. This window can remain 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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5.

© [T Electronics Pre

~
3 points

W Stress Ratio

Roll Qff Temperature

Max. Temperature

ion Derating

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

Marminal ‘whorst Case

i
i
r

=
Hominal |Worse Case

1 |08 0 1 r

2 |oss 25 1 1

3 |osz2 En| i 1

4 |03 75

EERE a5
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o
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i |

W

W Stress Ratio

[Derating Cunre

1.00
-
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050
025
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o I =] i =]
o ™ ia r 2
= = b 5 A
forse Case ——  Mominal ——  Selected —ff= +—

Ambient Temperature

Selected
component

Cancel

© IT Electronics Prediction Derating

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

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

~
3 points

W Stress Fatio

Roll O Temperature

Max. Temperature

Marninal whorst Cage

-
e
r

p
Hominal |Worse Case

1 |06 0 1 C

2 |oss 25 1 1

3 |osz2 50 0 1

4 |03 75

5 |o1s a5

5 |0 a0

2

Lo

—

i |

b/

¥ Stress Ratio

Crerating Cunve
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0.r7s
_\_\_\_\_'_‘-\—\.
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+*
0.25 \
000
= i = ¥
o ! oy I
= i b 5
igrse Case ——  Mominal —  Selected —f—

Ambiert Temperature

125.00

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. Use File — Derating Files menu 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 stored
as .ITD files, and should travel with 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.

© IT Derating Files
File Edit

Create Derate File I Derate: File Manager ]

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

File

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. On the Derating window, choose File — New, then Edit — Add to create a new derating file, and add a model to it.
Select the Model 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 |—
< >




Chapter 5 Predictions 125

3. Then select the Derating 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, click OK.

When you add a component to your system that has a user 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 window, and via

the Edit — Derating menu selection for the components.




126 ITEM ToolKit Getting Started Guide

5. Predictions Editor Screen, Toolbar and Shortcut Keys Quick Reference

The Prediction Editor Screen

O -1P2:1

File Add Edit Lavout Settinge® 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¢ —
= = 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
== (W Connector, Socket: 1.7: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 hotes:
™ Micro, EEPROM:: 1.12:FR- ARt B
= 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 ital: 1.2
i‘ =1 Block: 1:Black:FR=0.06955; © IT - ltem ToolKit - Project::Grid
=] M Capacitor: 1.1::Capacitor:
e
o
< Elock,
i
] = Connecllnn 15: 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) @

The Prediction editor can be made visible by selecting the Dialog Tab (1) or the Grid Tab (2). Its main elements are the
following:

e Main Menu (3): Quick access to the main functions.

e  Prediction Toolbar (4): Quick access to editing functions.

e  Project Window (5): A hierarchical view of the project and systems.

e System Window (6): A hierarchical view of the system, blocks and components.
e  Library Window (7): A hierarchical view of the components library.

e  Dialog Window (8): The area in which the Prediction can be edited.

e  Grid Window (9): In this area, the Prediction can be edited in a tabular style.
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The Default Toolbar

Immediately below the pull-down 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
(1 New Opens a new project.
Ju Open an existing document. The ToolKit displays the Open dialog box, in which you

l=| Open .
can locate and open the desired file.

E 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 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.

= 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 On-line Help.

The Predictions System Dialog Windows Controls

All Predictions Dialog Window Contains the following Controls.

< [l o

Tool Name Description

I 1
|2 Undo Changes Cancels the latest operation.

| E Analyze Run the Analysis of the system.
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@ Set Default 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 analysis options for the ToolKit application

HNEENFQUBAED

Tool Name Description
A mIL217 Add a MIL-HDBK-217 (Electronic) System.
}_F Telcordia (Bellcore) Add a SR-332 Telcordia (Electronic) System.

IEC 62380 (RDF)

Add an IEC 62380 French Telecom Standard (Electronic) System.

EE: 299B Add a 299B Chinese Military Standard (Electronic) System.

3._}"] NSWC (Mechanical) Add a NSWC (Mechanical) System.

}9 Maintain Add a Maintain MIL-HDBK-472 Procedure V System.

Q‘a, SpareCost Add a Spare Cost Spares Scaling and Ranging System.

0'_ FMECA Add a Failure Modes Effects and Criticality Analysis (FMECA) System.
EE} RBD Add a Reliability Block Diagram (RBD) System.

-r:\Qo 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 Toolbar is used to create and control MIL-217 Systems.

s [Ej [} M @ E |Eategury Mot Selected ﬂ

Tool Name Description
[:E End Add Mode Cancels add mode.
[ff] Block Creates a Block in MIL-217.
@ Linked Block Creates a Linked Block in MIL-217.
Hybrid Block Creates a Hybrid Block in MIL-217.
Plated Through Block Creates a Plated Through Block in MIL-217.
IEI Surface Mount Block Creates a Surface Mount Block in MIL-217.

Resistar =l Category List Add a Block / Component from the list.

The Telcordia Toolbar

The Telcordia (Bellcore) Toolbar is used to create and control Telcordia Systems.

Bellcore
[:3 [f_:.] [} @ | Categaory Mot Selected ﬂ
Tool Name Description
[:3‘ End Add Mode Cancels add mode.
[ff] Block Creates a Block in the Telcordia System.
[j' Linked Block Creates a Linked Block in the Telcordia System.
@ Hybrid Block Creates a Hybrid Block in the Telcordia System.

||Eapacitc.r =l Category List Add a Block / Component from the list.
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The NSWC Mechanical Toolbar

The NSWC Toolbar is used to create and control NSWC Systems.

Mechanical

[:3 [f_:.] [} | Cateqaory Mot Selected ﬂ
Tool Name Description
[:3 End Add Mode Cancels add mode.
[ﬂ Block Creates a Block in the NSWC System.
[3' Linked Block Creates a Linked Block in the NSWC System.
||Bearing =] Category 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
[s End Add Mode  Cancels add mode.
[ﬁ Block Creates a Block in the [EC 62380 System.
[j' Linked Block Creates a Linked Block in the IEC 62380 System.
@ PC Board Creates a PC Board Block in the IEC 62380 System.
@ Hybrid Block Creates a Hybrid Block in the IEC 62380 System.
| Integrated Cireui =l Category 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
[:3 End Add Mode Cancels add mode.
[fﬂ Block Creates a Block in the 299B System.
[j' Linked Block Creates a Linked Block in the 299B System.
@ PCB Creates a PCB Block in the 299B System.
@ Hybrid Block Creates a Hybrid Block in the 299B System.
| Connectar >l Category List Add a Block / Component from the list.
Shortcut Keys:

Key Function

Ctrl + N Open a new project.

Ctil+ 0 Open an existing document. Displays the Open dialog box, in which you can locate and open the desired
file.

Ctrl+ S Save the active project with its current name. If you have not named the project, the Save As dialog box
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 the clipboard at the insertion point.

Ctrl + W Paste the contents of the clipboard (Gate or Event) at the insertion point as a Repeat Gate or Repeat
Event.

Del Delete the selection.

F1 Open the ITEM ToolKit On-line Help.
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CHAPTER 6
FMECA

The FMECA program is documented by the standard originally developed by the United States Military, MIL-STD-1629,
Procedures for Performing a Failure Mode, Effects and Criticality Analysis, dated 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 standards IEC 61508 and ISO 26262. This enables ITEM
ToolKit to provide a full top-down modeling from Hazard Analysis to FMECA in compliance with these standards.

This chapter:
1. Introduces FMECA systems
2. Describes ToolKit’s FMECA features
3. Outlines an example FMECA system

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

1. Introduction

A Failure Mode, Effects, and Criticality Analysis (FMECA) uses an inductive approach to system design and reliability. It
identifies each potential failure within a system or manufacturing process and uses severity classifications to show the
potential hazards associated with these failures.

There are two approaches to performing a FMECA:

=  The functional approach is applied in projects containing hardware components that cannot be uniquely identified. In this
scenario, the sub-system functions are weighed in terms of their function within the system.

= The hardware approach is applied in projects containing hardware components that can be uniquely identified.
A FMECA is usually applied in two steps:
= Identifying failure modes and their effects (FMEA).

=  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 stage of system 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 analysis near the end of the design process minimizes the
influence on the system design.

FMECASs can take many forms, but at the core, these analyses are used to study a particular system and determine how that
system can be modified to improve overall reliability and 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 that
capacitor was open (one failure mode), the display would appear with wavy 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 than the first
because the monitor becomes completely unusable. Once FMECA has identified failures, 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 MIL-STD-1629A, IEC
61508, ISO 9000 and ISO 26262 standards. Its interactive graphical facilities allow you to construct a block hierarchy
representing the logical connection between the sub-systems and components constituting the overall plant or system. This
hierarchy may be extended to represent failure 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 calculates failure rates and criticality values. The
FMECA module also filters detectable and non-detectable failures in reports and determines the ratio between the frequency of
detectable failures and total failures.

Creating a well-documented FMECA system requires 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 be
quickly retrieved and inserted into any text field. This saves considerable 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 and paste facilities. 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 ToolKit’s FMECA features, we will create an example FMECA project for a redundant computer system.

Creating a FMECA system consists of:

e  Constructing the project/system

Adding Blocks/Components

Adding Failure Modes, Causes and Effects and editing their Information
Performing analysis

Constructing the Project

To construct a FMECA Project:

1.  Click on the New Project icon (A) on the default toolbar, or select New Project from the File menu.
. Activate your project by clicking on the Project tab (B) or in the Project window.
3. The Project Dialog Box will be displayed.

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

@Eile Add Edit Layvout Settings Chark Window Help

0= SR NN ENPRQRUIBAED

A =]
DRVE PROJECT

Praject

| ©11p3

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

Compi

Title

MName

Fart Mumber

LCr

Circuit Ret
Analyst

led By

IFMECATutonaI Description:  |Pump Control System ﬂ
IPump Contral Project j
I Function =]
Description :
E
MNotes : =]
E
Approved By

Aaplies to failure prediction systems contained in this project

Target Rate 0
Life Time (hrs). |24
Redundancy - l

— Totals:

Failure Rate : ID
Unawailability : ID
MTEF (hrs): |—1

The information entered for a 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:

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 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 Project 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 single board, sub assembly or an entire system. The system can then be broken down into
sub blocks, components and/or functions.

1. Select the Add menu from the menu toolbar by clicking on it (A).
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ﬂdettings
WA MIL-217 System

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

2. Select and click on the FM, FMECA System (B).

3. The project will display as a FMECA in the project window(C) and the applicable system data will display in the system
window.

4.  From the Project window, select the FMECA System by clicking on it. The System dialog box will be displayed.

5. 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 below describes what could be entered
and what each field and block of fields pertains to.

(= Rv T4 FMEC A

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 Analysis

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 alternative to the MIL-1629A 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 information about this System

Mission Phase Description of the Mission Phase

Standard Select the standard you wish the FMECA to conform to. These include IEC 61508
and ISO 26262 (basic and advanced)

Calc Engine Mode Select the calculation.mode you wish to implement. Choose from Basic Mode or
Advanced Mode, Split and Hit

The following view is displayed in Dialog View in the Mode tab.

& v & o DEI

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 |
fi 01 Intermittent Operation [m IIl:Marginal g
............ 0.z L
3 |0 03 [m I r
4 |0 0.4 Catastrophic 1 r |: Catastrophic
5 |0 0.5 Mo operation 1 r II:Critical
j J' Causes [ 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 notes or pertinent information

At the System level, the Detectability Panel appears with the Safe or Dangerous radio-buttons for you to choose if the System
failure mode creates either situation. Safe is the default. This tab is specific to IEC61508 and can be ignored if you do not
wish to us this standard for your FMECA.

= RVl 72N FMECA

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.
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AN TN FVMECA _

B Block Info I EE hdole Info ] B Detectability ] Ed Diagnostic Gowerage 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 system, sub-system, 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 from
the Add menu. Blocks can also be created or added using the equivalent toolbar option. To add blocks using the toolbar:

1.

2.

Select the block from the toolbar menu (A). The cursor should take the shape of a plus sign.

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

@ Fle add Edt Layout Settings Apalysis Chart Window Help

== w & 7w \ 3] | Category Not Selected - @®
=
|02 . By B B
£ [ 1={El PROJECT. 1T Project Predi
@ & FHECA Systems;

O FMEC&D

| FuECA

3 Block Infol

FMECA Syster

I } 3 Deteetabilty } B3 Dinghostt: Goverage SFF

Title = ‘

Mame: [FMECAD
Parthumber:[
wew:[f

andyst:|

Lie: Tirme: (Hours): ]17
compledBy:|
spproved gy

Use Weighted Criticality Method: [~
Normalizs Apportionments: [

Standard |IEC 51505 -

Calc Engine Mode! [Basic Mods =

Jc]

Description :

Function
Description :

Motes :

Mission Phase:

=z

D.alng/@ Gid |8 Diagam [l  Chat Fiesult

For Help, press F1

Blocks: 1

Camps: 0

Place the block cursor where you would like to add 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 Release button (B) from the
Toolbar or right click the mouse button.

4.  Select the Dialog tab from the viewing window (C).
5. Select a block from the systems window (D).
6. The Dialog view will display all parameters for the selected block. Edit the required fields.
7. The following view is displayed in Dialog View in the Block tab.
i Block h‘ln] H Mode Inio 1 E8 Deteciability ] H Diagnossc Coverage SFF ] H Hyperinks I
Blodk
Name [D: [y Description : | POVER SUPPLY
Parthumber: | -] & a
wen: [rr
Quantity: [T
parentName/m: [
No.ofModes: [0
crestRef: [
OpTime Factor: [T Des?nng?nn:
Notes:
Migsion 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. Non-editable
No. of Modes Modes Count for the Block. Non-editable
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 by the user
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

Salected

H Hyperinks l

| 2.6 | Erratic Operation FD,CP, Remarks
ﬂ J Failure Modes
Parent ID | Mode ID | Description Beta -
Erratic Operation =
2 2 7 Erroneous Output (Decreased) 1
3 2 8 Fails to Switch 1
4 2 5 False Actuation 1
5 2 10 Intermittent Operation 1 i
] m
Parent ID Cause ID Description Cause / Contributor
1 23 1 Open (Electrical) Contributor
ﬂ J 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 current 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, Remarks button)
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 mechanical or 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 added to 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 components
using the toolbar:

1. Select the component from the toolbar menu (A). The cursor should take the shape of the component selected.

© [IT - Item ToolKit - Project::Dialog]
@Eile Add Edit Layout Settings Apalysis Chart Window Help _ ||| X

= SRr=N A &[ﬁ @ (=) | Category Mat Selectsd ~| @
S

2l

Dire - AN S MECA =

- 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 :

Standard |IEC 61508 =

0
= @ z 21 Calc Engine Mode! | Basic Made hd

| FuECA

Mission Phase:

-
J ] | o
1 5 D\alc@ﬁ Grid IQE,'D Diagram Jl_l 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 window (C).

Select a component from the systems window (D).

The Dialog view will display all parameters for the selected component. Edit the required fields.

The following view is displayed in Dialog View in the Component tab.

Nank
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i Block Infnl E hiode Info ] EH Detechhbility l 3 Diagnostic Coverage SFF

Component f Function

Mame [ ID: |2 Descripkion :
Part furnbe - & Q

LM | F21

Quantity ;| 1

Parent Mame/ ID

Mo. of Maodes : I— Function
Description |
creatRef [ esCription
Failure Rate !

op, Time Factar:

Motes:

Mission Phase:

Field Description
Name/ID Unique Reference Identifier for the Component/Function
Part Number Component Part Number
Quantity Component Count defined by the user
Parent Name/ID Parent Name/ID of the Component. Non-editable
No. of Modes Modes Count for the Component. Non-editable
Circuit Ref. Circuit Reference / Reference Designator of the 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 information to describe the Component

Notes

Additional notes added by user

Function Description

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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IFMECA:I]. ITesl

FO, P, Remarks |

|

Failure Modes

Mission Cri | Severity

]

Causzex 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 to current 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

Compensating Provisions

Processes in place to mitigate the failure

Remarks

Notes
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FMECA Example

1. Build a system following the example below.

| ©11P2

1=

ITP2 |

- E PROJECT: Pump Contral Project [Prediction Totals: FR=0;]
- FMECA Systerns:

Lmp Contral Camprter

| FMECA

ITF2 |

= [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 following table as a guide.

Component Description Part Number Circuit Ref LCN Failure Rate
1.1 Processor 1 6 CPU 1 P-1-1 0.3759
1.2 RAM 1 4 RAM 1 M-1-2 0.8426
1.3 Power Supply 15 PS1 PS-1-3 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 not, select Show Description

from the Layout Menu.
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Defining FMECA Severity

Severity categories are assigned to system failure modes to indicate the severity of the occurrence and the related degree of
damage. You must create the severity categories before they can be assigned.

To define severity categories:

1. From the Edit Menu (A), select Severity Categories (B).

Edit Layow gthings  Apalysis Chart
«7 Undo H

Copy ChrlC

Find... Chrl+F
Replace...Ctl_R

Phrase Library. ..

everity Cakegory...

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

Iv 1 Plincr - A Failure Nok\ s Ceescription: | Catastrophic - & Failure whicl

Cel :

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, enter 100 (D).

In the Description field, enter Catastrophic (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, click OK to close the dialog box.

Bl A il
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Adding Failure Modes, Causes, and Effects

A Failure Mode is the way in which a component is expected to fail. Causes are the factors that are proven or deduced to
directly or indirectly produce the failure of an item, component, equipment, or system. A Failure Effect is the effect a
component Failure Mode has on its “parent” block.

There are three types of Failure Modes

e At the system level, which are End Effects.
e At the intermediate or subsystem level, which are Effects.
e At the component or lowest level, which are Failure Modes.

A lower level failure 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 the Power Supply component (A). 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. .. E El

@ File Add Edit Layout Settings Analysis Chart Window Help _ b4
Dl & e S8 [§ [ﬁ ﬁ =) | Categary Mot Selected ~| @
2l
. | CADocuments and SettingshGemina ... l; v & & E’ IE’\} EMECA =
= + MSWC Systems:
g + RDF Spstems;
b 2398 Systems: %3 BlockIfo | E3 Mode Info | E3 Detectablity | E3 Dingnostc Coverage SFF |
g SH[E) FMECA Systems:;
- o | | FD, P, Remarks
9 * Mairtain Systems; /] = Failure Modes
+ =1 SoareCost Swstems: A
ParentID [Mode ID | Description [Beta [1a
2] 3 a Loss of & 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 & _f 12 Mo poveer autiut 1 Iv
= @ 1.1:CAPACITOR, FIXED Ct P 5
= @ 1.2:CaPACITOR, FIXED CE
& @ 1.3:CAPACITOR, FIXED Ot - Causes § Contributars
= @ 4 1 OF. FIXED AL Parent ID |Cause D ‘Desl:ri[ll.inn |CauseiCnntrihul.nr
= @ 1 0OR, FIXED RC
q @ 14 GITAL 1 Burned Power Supply Fuse Cause
| i @ 2::EF. . 2 [Pawver Grid Down 7/ |
~ =[] 3:MEMORY UNIT
3 #-[F] 3.1:R0M BOARD
= =[] 3.2:RAM BOARD
o 321:UNDULATOR
& [ 3.22:CAPACITOR, Fix
= ..
[ @ 323:CAPACITOR, Fix + J Immediate - Direct Effects
— [ﬁ 3.24:RESISTOR, FIXE
@ 3.25:.C., DIGITAL |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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1
3. Click the Mode + button to add a new mode to the list (C).

4. In the new mode box type No Power Output. (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. In the new Cause edit box, type 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 the - button. Use the same procedure to remove
a cause or an effect.

11. Follow the above procedures to the remaining failure modes shown in the Table below. The failure modes should appear
in the System Window (J). If not, select Show Modes from the Layout 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 1
RAM1 . . .
Information not transferred/Stored Microscopic damage to

. Incorrect processing
correctly circuitry

Intermittent malfunction of logic
process

Processor 1 Overheating Unacceptable performance of Motherboard 1

E:h- AAFMECA Tutorial ITR

é El@ Syztem FMECA Pump Control Cornputer Stand Alone Cornputer
E E'[ﬁ] 1
— El[ﬁ 1.1 Processar 1

.. 1.1.1 Intermittent malfunction of logic process
EJ’" E-E 1.2RaM 1

----- [ 1.2 Information not accessible
L[ 1.2.2 Information not transferred/Stared corectly
El[ﬁ 1.2 Power Supply
L[ 1.3.1 No Power Output
----- ™3 1.4 Mo output from Motherboard 1
----- M 1.5 Unacceptable performance of kMaotherboard 1
----- W8 1.5 Incomect processing
..... [i IEAM 2
----- [ 2Disk 1
----- @ 4Disk2
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Using the Phrase Library

Your system should include 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 begin a new project, 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. Select a Block/Component in the System Window.
. Type a description in any field in the Dialog tab.
3. Click Save Phrase. The description is added to the phrase table.

Analpsiz Chart wWindow Help

|§ L J [ IEIIEDmpDnent.-“Func:tian j @ ¢
A=

—_I| | 8 ¥ &/n ET——

ioh totalz:[ FR=

Save Phraze
EH Block Info E3 Mode Info I EH Detectability I

ﬂ Selected Im [
= | 2
: £ {Darant IN KAnra IR Nacrrintian | Rate

To enter a phrase in the library without adding it to a field:

1. Select a Block/Component in the System Window.
2. From the Edit Menu, select Phrase Library.
3. The Phrase Library dialog box appears.
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€ Phrase Library

I Cateqary: Descripkion:

| Pede |al =] ~_ ~|
1D: | Phrase: ”~
P462 ACCUMULATOR, HYDRALULIC ﬁ D .
P46l ACCUMULATOR, HYDRAULICPMELIMATIC

P442 ACTUATOR SOLENGID

P425 ALPHA-MNUMERIC DISPLAY

P328 ALPHA-MUMERIC DISPLAY, NO LOGIC CHIPS

P329 ALPHA-MUMERIC DISPLAY, WITH LOGIC CHIPS

PS10 AMTEMMA

P195 ATTENUATOR, GENERAL PURPOSE

P196 ATTENUATOR, MICROWAYE

Pa01 AxLE, MECHANICAL

P351 Arcing

P445 BATTERIES RECHARGEABLE LEAD ACID

P443 BATTERY

P444 BATTERY, LITHILM

P440 BEARIMG

P46 BEARIMGS

P47 BLOWER.

P330 BLOWYER, FaM

P5Z1 BLOWER, FAN

P52z BLOWER, FAN AxTAL

< |

Zancel

Sork...

Delete all

4. In the text box, type the phrase you want to add (D).
5. Click Spell to check the spelling of your phrase (E).
6. Click Add. The phrase is added to the phrase table (F).

Save Phrase Library As
Save jn: |L’f) Examples ﬂ |‘j€ Ea-
|‘3=j Failure Mode Phrases. kxt
|‘:=j Phrases.txt
File hame: |FMECA Tutarial / Save |

Save as lupe: | Text Files [ kxt]

| Cancel

7.  Click Save to file (H). The Phrase Library will be saved in a text file (I) and can be edited.

Open Phrase Library

Laok jr: | | Examples

=« @ ek &

SBF=ilure Mode Phra:
Z| Phrases.txt

Type: Text Document

Size: 2.22KB

Date Modified: 050911 01:04

N

File name: |Fai|ure tode Phrases. st

Files of twpe: |Text Files [* txt]

= Cancel
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8. Click on Import Phrase (J) and selected the edited and saved Phrase Library (K) in the Open Phrase Library.
9.  Click on Open (L) to import the Phrase Library.
10. When you are finished editing phrases, click OK (G) to close the Phrase Library dialog box.

Verifying Data

You must verify system data before performing project analysis. Verifying data before performing an analysis can be a great
time saving feature.

When verifying FMECA projects, ToolKit checks for:

= Component blocks with no failure modes

= Component failure mode apportionment that does not total 100%
= System failure modes with no severity category

= Component blocks with failure rates of zero

= Failure modes with no assigned effects

To verify FMECA data:
1. Inthe System Window, click the system header.
2. From the Analysis Menu, select Verify Data.

3. If the system contains errors, the Verification Results dialog box 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 messages. The following window opens. Click OK to save.
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L) E Message saved in C:\Program Files\Item| Toolkit\ ExanplesiITverifyMsg. bxt
-

5. Ifno errors are present, the Verification Complete — Without Errors message appears. Click OK.

Performing Analysis

To analyze a FMECA project:

1. Inthe System Window, click the system header (A).
2. Ifyou want to turn the weighted criticality method option on or off;, click the Use Weighted Criticality Method check box

(B).

o

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

®Ei|e Add Edit Layout Settings Analysis Chart ‘Window Help

S @ [i ™| | Category Mot Selected - @\(_1

== v & TN

B

o LITP2 |

E - % PROJECT: IT Project [Prediction Tat:

® = FMECA Spstems;

= (F FMEC&D

< 4

-l

% ITF2 |

S |= (O FMECAD:

3 01

[re

1= 02

1

appears.

are updated with the analysis results (D).

for this item (F).

@Y & & EET S

[ Block Infol B hode Ifo ] M Detectability ] EH Diagnostic Coverage SFF ]

FMECA System Info.

Title ¢ Description
Mame : | FMECA:D
Part Number ¢
LCH ;| F
Analyst :

Function [
Life Time {Haurs): |1 Description :
Compiled By :
Approved By
Notes ;
Standard |IEC 61508 =
Calc Engine Mode:  |Easic Mode hd

From the Analysis Menu, select Perform or click the GO button (C). A dialog box displaying the progress of the analysis
When the analysis is complete, the Verification Msg. dialog box appears. Click OK. The objects in the System window

Click on the Result Tab to display the results (E). Clicking on different items in the system window will display results
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© - [IT - Item ToolKit

:ADocuments and Settings\Gemin

@Elle Add Edit Layout Settings Apalysis Chart wWindow Help

D=EE & x
=
C:ADocuments and SettingshGemina P... |+
- PROJECT: -8-Example [Predictic
+ MIL-217 Systems; FR=23112
+ Bellcore/Telcordia Systems: F
+ NSWC Spstems; FR=1810.66
FDF Systems; FR=1 6663846
+ 2998 Swstems; FR=E.802306
| FMECA Systems:
(Of ABCSYS FMECA MILST o

< \ o[

| © v-200-Example.1TP

=
C:ADocuments and SettingshGemina P... I;

= ABCSYS FMECA MILSTD-1623¢
+ @ 1:POWER SUPPLY:AFR=5.1

5[] 3:MEMORY LINIT:AFR =200

=[] 31:ROM BOARD:AFR=C

@ 31.1:SPLIT FIBRILY

@ 31.2:1C., DIGITAL:S

il 21.3CAPACITOR.FI

@ 21.4:RESISTOR.FIx

il 21.5:CONMECTOR,
@ 316:TRANSFORME

@ 31.7.CAPACITOR.FI

=[] 3.2:RAMBOARD:AFR=1

@ 3271:UNDULATDR:
il 3.22.CAPACITOR.FL~
N

[ Faut ez | FMECA

o |

Far Help, press F1

& 2R

Ly @ @ (M | Category Mot Selected ~| @

ake\WMy Documents\DemoShield\Demoshield Version 6\CD

M 800\ Toolkit\Defaults\Exam.

+ @ 2:CPU BOARD:AFR=0.38621 271

Name : 3

Parameter | Value
1 Actual Failure Rate 28005134
2 Calculated Failure Rate 2.8008137
B Criticality Cr-I=0.1655:: Cr-lI=2.1166528: :Cr-v=0.50218552:: Cr-II=0 016445
¢ p L

_/—\ =

Mode-Ref. ID | Comp ID | Function \ Failure Mode | Failure Cause | Local Effects

1 3.3 Catastrophic Complete Disintegration Catastrophic
2 Erratic Operation Intermittent Operatior

@ 3.4 3

Fails out of Tolerance (High)

Intermittent
Opetation

Inadvertant Operation
Erratic QOperation

Fails out of Talerance {High) &
< >
End Effects i
Mode -Ref. ID End Effect | Severity ID | Sewverity Description | Detectable ID| Dete
1 3.3 Catastrophic | Catastrophic 3212 Mechanical colla
Intermittent Operation Locked Input Lev
Locked Output L
Bi-furcation of sp
Sharted (Flartrir ¥
< >
5 Dialog jE Girid Iﬁgb Diagram I'_]l Chart Result
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. Using this view as the data entry and reporting function is much preferred due to the one-to-
many relationship of ISO 9000 elements that only the Grid View can display clearly. Right-click the Grid and select ISO 9000.
Switch between 1629A and ISO 9000 Grid Views as desired.

Part Name Potential Potential ’T’E Potential
5 Failure Effect(s) of 3 = (o} (s) of
Part Function Mode Failure Y Failure
[] Erronsous Input (Increased) 1 1: i1
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
L] Fails 10 Switch 1 11
Catastrophic i False Actuation 1 1: i
Catastrophic 1 1 1
- Mo operation 1 [ Mo operation 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 mechanism for ISO 9000 based FMECA. Simply print the Grid View as
your report (File — Print Preview — Print Active View or File — Save Grid). You can also construct ISO 9000 based reports
via the Report Generator, but they will not be able to represent the ISO 9000 “one-to-many” relationships as the Grid View
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 Telcordia 5pstems; P [ 2 CONNECTOR
g + B stems; FR=13227 3 i@ 3 Dione
2| w@ 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,
N f FHEEA Systems. . Title: ¢ | FMECA Excampl Description © | ABC Computer System Model ABC
- 8 xample 8 omputer System Mods
= (O 4BCSYS FMECA (MILS & Pentiurn-based Microcomputer
= + b airtain Spetems; ] g Mame ! | ABCSYS FMECA (MIL-5TD-1
£ + SpareCost Systems; — Park Number :
= + REBD Systems;
® R Fe i Tees Pt hd LCM: | F
— |« v
Analysk !
Function
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 -] 31:ROMBOARD Makes :
§ @ 311:SPLIT FIBRILAT QT - Item ToolKit - ocuments and Settings\Gemina Pake\My Documents\DemoS
& @ 31.2:0C. DIGITAL
f 31.3:CaPACITOR. FI-
E 1.4:RESISTOR, FIE
g' 1.5:CONMNECTOR, F
o—a.1.6:TRAMSFORMEF
— |- MEMORY LINIT
@ 31.7:CAPACITOR, FI
= 3.7-RAM BEOARD Intermittent Operation
@ F21:UMDULATOR Megligible Effect for small changes
@ 32.2:CAPACITOR. FIy Mo effect d
@ 22.2:CAPACITOR, I P m——.
[ 2.24:RESISTOR, FixE g
@ 225:.C.DIGITAL Leloperation
[l 3.25:CONNECTOR.F
| | 3 ‘ | »

E Grid
3 Comps: 114 MM

Far Help, press F1
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The FMECA editor can be made visible by selecting the Dialog Tab (1) or the Grid Tab (2). Its main elements are the
following:

e  Main Menu (3): Quick access to the main functions.

e  FMECA Toolbar (4): Quick access to editing functions.

e  Project Window (5): A hierarchical view of the project and systems.

e  System Window (6): A hierarchical view of the system, blocks, components and modes.
e  Library Window (7): A hierarchical view of the components and failure modes library.
e  Dialog Window (8): The area in which the FMECA can be edited.

e  Grid Window (9): In this area, the FMECA can be edited in a tabular style.

The Default Toolbar

Immediately below the pull-down 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 with its current 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 clipboard.

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

Delete Item Delete the selection.

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 On-line Help.

1|2 @5 X |8 £l |2 | [& |2
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The FMECA Dialog Windows Controls

The FMECA Dialog Window Contains the following Controls.

Y B B
Tool Name Description
E Analyse Run the Analysis of the system.
ﬁf/r" Check Spelling  Check the Spelling of the selected Text.
E. 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 application

HNEENLFQUBAED

Tool Name Description
MIL217 Add a MIL-HDBK-217 (Electronic) System.
Telcordia (Bellcore) Add a SR-332 Telcordia (Electronic) System.

IEC 62380 (RDF)

Add an IEC 62380 French Telecom Standard (Electronic) System.

.3'1“

A’E‘

iﬂ

3.2: 299B Add a 299B Chinese Military Standard (Electronic) System.
MY NSWC (Mechanical) ~ Add a NSWC (Mechanical) System.

}9 Maintain Add a Maintain MIL-HDBK-472 Procedure V System.

‘h SpareCost Add a Spare Cost Spares Scaling and Ranging System.

0: 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 Analysis (FTA) System.

{=  Event Tree 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 FMECA Analysis through the commands it contains.

[; [ @ ™| Categow Mot Selected ~| @

Tool Name Description

[Qg‘ Select Cancels add mode.

i FMECA Block Add a Block.

@ Component Add a Component.

Failure Mode Add a Failure mode.

Failure Mode j Category List Add an item from the list.
g Start FMECA Analysis Allows the user to perform the analysis.
@ Abort FMECA Analysis ~ Allows the user to stop the analysis.

Shortcut Keys

Key Function

Ctrl + N Open a new project.

Ctl+ O fleen an existing document. Displays the Open dialog box, in which you can locate and open the desired
ile.

Ctrl+ S Sa.we the active project with its current name. If you have not named the project, the Save As dialog box
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 the clipboard at the insertion point.

Ctrl + W Paste the contents of the clipboard (Gate or Event) at the insertion point as a Repeat Gate or Repeat
Event.

Del Delete the selection.

F1 Open the ITEM ToolKit On-line Help.
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CHAPTER 7
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 ToolKit’s RBD features
3. Outlines an example RBD system

4. Describes the RBD Screen Editor, 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 properly and data is provided, the failure rate,
MTRBE, 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 at the left side 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 by a series or parallel configuration.

A series connection is joined by 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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DBz’

oUTPUT

Successful operational systems require at least one maintained path between the system input and the system output. Boolean
Algebra expressions are used to describe the minimum combination of failures required to 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. The ToolKit allows for multiple analyses to be performed
within a single or between multiple projects. As a result, all analysis modules of the ToolKit can function as a standalone or
combined solution set. The ToolKit uses serialization files to store data. This means that all pertinent 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 analysis or a FMECA analysis to determine the possible failure modes
and their severity. The ToolKit’s flexibility allows you to begin at any level and proceed to what is needed in order to meet
requirements.

The RBD Analysis application uses a RBD workspace area where 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 and
system windows.

The RBD workspace area features a Multiple Document Interface (MDI), 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.

=  Drag and drop gate and event components between projects. This feature allows you to quickly create a new project
by reusing components from other projects.
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3. Creating an RBD Project
Creating a RBD Project consists of:

e  Constructing the Project/System.

e  Adding Blocks, Nodes and Connections.
e  Adding and editing Failure Models.

e  Constructing Sub-System.

e  Setting the RBD View.

e  Verifying Data.

e  Performing analysis.

Constructing the Project/System

1. Click on the New Project icon (A) on the default toolbar, or select New Project from the File menu.
. Activate your project by clicking on the Project tab (B) or 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

&i§<{j SR (PN EXENLFQUBAES
A
g4 PROJECT |

Project

[I®ITP3

Title : |New Project

Mame : | IT Project

Part Number : |

< | D LeH: |
BE Circuit Ref.: |

| Analyst ; |

Campiled By : |

-
—
[}

4.  Enter your project information by placing the cursor or clicking in the appropriate fields.
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— Project

Title

Mame

LCH

Circuit Ref
Analyst
Campiled By

Part Murnber :

Applies to failure prediction syztems cantained in this project

Target Rate : IU
Life Time [hrs): |24

: INew Project Drescription : ;I

: IIT Project ;I
Function

Dezcription : d

=

Motes : ;I

=

Approved By

Totals:

Failure Rate : IU
Unavailability : IEI

Fedundancy : I

j MTEF [hrs]: I-‘I

The information entered for a 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:

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 gathered the data 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 the Add menu from the menu toolbar by clicking on it.

fdd Edit Layout Setkings
A MIL-217 Systemn
'3_? Bellcare System

. RDF Systemn

BE 2998 System o]
'3._‘}"] Mechanical Syskemn ITP3 |
ﬁ MainTain System - E FROJECT: IT Project [Prediction Totalz: FR=0;]

QE. SpareCosk Syskem
[ FMECH System

- RED Systerns;

©

| ©11P3

.:\Qo Fault Tree System
{E Event Tree
ﬁ Markow Syskem

6.  Select and click on the RBD 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 Project 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 what
could be entered and what each field and 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




Chapter 7 RBD 163
Field Description
Analyst The person performing the RBD System Analysis
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 Cut-Off

Restricts the extent of the analysis

Sort Cut Sets

Sort cut sets in required order

Order Cut-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 parameters 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 lifetime

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 selected Quantification method and select the MTBF Options

Modularize Independent Sub-block

Group independent sections of the RBD, speeding up the analysis

Adding Blocks, Nodes and Connections

D.|.|.|.|1.|.|.|.|2.|.|.|.|3.|.|.||.|4.|.|£
=

Bladk 1

Node 2

il

SADialog) $ Giid 53 RED |4 Faul..| %, Ma. || Chart|BE Resul

What is a Block?

Blocks (A) represent events such as sub-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 arrangements 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 (C) indicate the logical flow of a block RBD. They are the lines used to connect figures in a block diagram.
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
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1. Click the RBD tab (D).

2. From the RBD Toolbar, click on the Node icon (E).

3. Move the cursor into the RBD canvas and click the area where you want to add the Input and Output node (F).

=
4. From the RBD Toolbar, click on the Block icon (G).

5. Move the cursor into the RBD Canvas and click the area where you want to add the block (H).

i

6.  From the RBD Toolbar, click on the Connection icon .

7. Move the cursor into the RBD Canvas and click on the output (blue) end of the starting node, and then click on the input
(green) end of the Block. The connection C1 appears on the diagram (J).

8. Repeat step 7 to add the connection C2 (K).

X

9.  To exit the Add Node Mode, select the Select icon from the Diagram Toolbar (L).

=

10. From the RBD Toolbar, click on the Auto 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 click the desired block and select Block Parameters from the pop-up menu. The RBD Block
Parameters dialog box appears.

i finks Notes ]

Failure Model:

;| Genera
Name: Name: | Generator -] %
Part Number: | PN001632
Type (COF): |Rate - I‘
ofe Number: | 1
Quantty: | 1 Failure Rate: | 0.005
Logic Mode:  |Basic - 0
Circuit Ref.: LogMarmal
Lch: | F1 Mean & 5tD
Adjustment Factor: @ |1 we |1 Repair Rate: | 1
0

LogMarmal
Desaiption: Mean & 5tD

Generator

Description:

Group Labels : v ™ Capacity Block From Library
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Select the failure model from the name drop-down list (A). If the desired model does not appear in the list, click New
Model to define the failure model (B).

Select the model type from Type combo box (C). Available model types include:

Fixed, Rate, MTTF, Dormant, Standby, Weibull, LogNormal, Normal, Gamma, Beta, BiNomial, ChiSquared,
Poisson, Uniform and LogUniform.

When the type is selected, the mathematical model can be displayed by clicking on the help icon (D).

Enter the remaining block information and parameters as necessary (E), and Time Phase tab data (G).

When you are finished entering block parameters, click OK to save the changes and close the dialog box (F).

To edit Nodes parameters:

I.

In the RBD tab, right click the desired node and select Node Parameters from the pop-up menu. The Node Parameters
dialog box appears.

Edit the node parameters as necessary. Nodes to the right of a parallel arrangement may be given a vote number (H) to
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 are finished entering node parameters, click OK (I) to save the changes and close the dialog box.

€ Node Parameters

Description:

Marmne: | Mode 1

Part Mumber: |
Circuit Ref.: |

Waoke Mumber |

Group Labels ; [+ \@] Speling

Zancel

Constructing Sub-Systems

To construct a sub-system:

1.
2.
3.

In the RBD tab, click the block for which you want to create a sub-system.
On the RBD toolbar, click the Page Down icon (A). An empty RBD diagram appears.
Add the nodes, blocks, and connections for the sub-system (B).
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4. When the sub-system is complete, click the Page Up icon on the RBD toolbar (C) to return to the upper level. The block

icon changes to indicate the presence of a sub-system (D).
Block 1

MNode 1 Mode 2

|:| [} ~ Cz2 |:|
\@

Setting the RBD View

ToolKit’s RBD module contains features that make it easy to create and customize an RBD system. In the diagram tab, you

can:

Use Auto Arrange icon to get a better view of the RBD.

Select multiple components by holding the Ctrl 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.
Select a component by clicking on it in the system window or in the RBD tab.
Use the mouse to move and resize components.

Zoom in or zoom out by right clicking any empty area in the diagram, selecting Zoom from the pop-up menu, then

selecting the desired zoom factor.

®  Set the background color by right clicking any empty area in the diagram, selecting Canvas Color from the pop-up

menu, selecting a color, then clicking OK.

®  Add a text box by selecting Label from the Add Menu, then clicking the diagram in the area you want to place the

text box.

Verifying Data

You must verify system data before performing project analysis.
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When verifying RBD projects, ToolKit checks for:

Circular logic

Invalid failure mode parameters

A node termination for each logical path at the system level
A single logical input and output for each sub-system page
Failure models inputs to non-sub-system blocks

To verify RBD data:

1. Inthe System Window, click the system header (A).
2. From the Analysis Menu, select Verify Data (B).

© - ::RBD:1 - [IT - Item ToolKit - Project::RBD]

®Ei\e Add Edit Layout Settings | Apalysis Chart Window Help 2 X
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1= FED ock |y Error Congfect: system output block Block 1to :
@ . 2 Error neck system output block Black 2to &
3 ‘etification completed - Errars Found Total Msgs:
3
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Bloc Update
4 » ¥ Errars
Iv Warnings
2% Show Msgs:

ITP2 [-] 100
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o Node 1
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3. If the system contains errors, the Verification Results dialog box (C) 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.  Ifno errors are present, the Verification Complete — Without Errors message appears. Click OK.

Advisory Msg

RED Yerification completed - Without errors
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Performing Analysis

NOTE Before performing analysis, follow the procedure in “Verifying Data” to identify and correct any errors in the

system. You cannot perform analysis until all errors are corrected.

To analyze the system:

1. Inthe System Window, click the system header.
2. From the Analysis Menu, select Perform (A). A dialog box displaying the progress of the analysis appears.
3. When the analysis is complete, the Verification Msg. dialog box appears. Click OK. 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, select Summary (B) from the Analysis menu to view the results. The RBD Results

dialog box appears (C).
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5.

You can view the results for each item in the hierarchy displayed on the left side of the dialog box (D).
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Understanding Analysis Results

Unavailability Q
Unavailability Q represents the probability that the component or system is unavailable at any given time. “Q” equals the
probability that the system is unavailable.

Failure Frequency W
Failure Frequency W, or unconditional failure intensity, is the probability that the system or component fails per unit time,
given that it was working correctly at time zero. “W” is equal to the number of expected system failures.

CFI

Conditional Failure Intensity. This is the probability of failure per unit time, given that the component was “working-as-
designed” 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 more system 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 expected to be unavailable 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 Non-repairable 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 when
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 cause system 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
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The RBD editor can be made visible by selecting the Dialog Tab (1) or the RBD Tab (2). Its main elements are the following:

e  Main Menu (3): Quick access to the main functions.

e  RBD Toolbars (4): Quick access to editing functions.

e  Project Window (5): A hierarchical view of the project and systems.

e  System Window (6): A hierarchical view of the system, blocks, connections and nodes.
e  RBD Window or canvas (7): The area in which the RBD can be graphically edited.
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The Default Toolbar

Immediately below the pull-down 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
0 New Opens a new project.
’v Open an existing document. The ToolKit displays the Open dialog box, in which you can

=~ Open .
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.

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

Copy Copy the selection to the clipboard.

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

x Delete Item Delete the selection.

i 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 On-line Help.

The RBD Dialog Windows Controls
The RBD Dialog Window Contains the following Controls.

LA I

Tool Name Description

K7 Undo Changes  Cancels the latest operation.

E Analyse Run the Analysis of the system.

“:/Q 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 |

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 page automatically.

Tool  Name Description

[;E Select Cancels add mode.

—| Block Creates a Block symbol on the RBD diagram.

ol Node Creates a Node symbol on the RBD diagram.
E 90 Degree Link Creates a 90 Degree Link on the RBD diagram.
Ly Orthogonal Link Creates an Orthogonal Link on the RBD diagram.
qa Link Creates a Simple Line Link on the RBD diagram.

‘T‘ Arrow Link Creates an Arrow Link on the RBD diagram.
A Text Allows the user to add a text component to the canvas.
Image Allows the user to add an image component to the canvas.

é 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
9 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.
G 0] Start RBD Analysis Allows the user to perform the analysis.

o Abort RBD Analysis Allows the user to stop the analysis.

s
Fhe
o]

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.
}_F Telcordia (Bellcore) Add a SR-332 Telcordia (Electronic) System.
.&'E IEC 62380 (RDF) Add an IEC 62380 French Telecom Standard (Electronic) System.
EE: 299B Add a 299B Chinese Military Standard (Electronic) System.
M NSWC (Mechanical) ~ Add a NSWC (Mechanical) System.
}’ Maintain Add a Maintain MIL-HDBK-472 Procedure V System.
Q‘a, SpareCost Add a Spare Cost Spares Scaling and Ranging System.
0'_ FMECA Add a Failure Modes Effects and Criticality Analysis (FMECA) System.
EE} RBD Add a Reliability Block Diagram (RBD) System.
-C\Qo 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.
LEEE
Tool  Name Description
|.1—1| 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 one logical unit left.

=
i 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 white space on the RBD diagram.

|[==aBHBO|

Name

Description

Ruler Control

Turn the ruler of the canvas on or off.

Open the properties window and allows the user to change the selected component

Properties .
P properties.
Zoom Changes the cursor to a magnifying glass and allows the user to zoom in by selecting the
area to be zoomed in with the left mouse button and zoom out by right clicking.
. Sets the magnification level of the canvas so that all components on the canvas are
Zoom to Fit

visible in the view-port.

Zoom to Selection

Sets the magnification level of the canvas so that the selected components are visible in
the view-port.

8@ o | m |l g

Pan

Changes the pointer to a hand and allows the user to grab the canvas with the left mouse
button and pan in any direction.
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The Graph Toolbar

The Graph Toolbar contains commands that affect the appearance 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

[

Edges Entering

Click on the Block/Nodes you wish to select on the RBD Diagram, and then click on this
symbol to display the Links to the other figures the selected Block/Nodes is connected to.
The Links will flash repeatedly on the screen.

8

Edges Leaving

Click on the Block/Nodes you wish to select on the RBD Diagram, and then click on this
symbol to display the Links that is leaving the selected figure and connecting to the next
set of connected Block/Nodes. The Links will flash repeatedly on the screen.

&

All Edges

Click on the selected Block/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 To

Click on this symbol to display all the Block/Nodes connected from the selected
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 the
RBD Diagram. Block/Nodes symbols will flash on the screen in order for 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 grabbing a component and rotating it.
i Rotate Left Rotates the selected components by 90 degrees to the left.
2k Rotate Right Rotates the selected components by 90 degrees to the right.
Ak Flip Vertical Flips the selected components 180 degrees about the Y-axis.

|

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 of the canvas.

= = I

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.
D Snap to Grid Toggle the snap-to-grid feature on and off.
EIEEI Toggle Page Bounds Turn display of page boundaries on and off.
Shortcut Keys
Key Function
Ctrl + N Open a new project.
Ctrl+ 0 Open an existing document. Displays the Open dialog box, in which you can locate and open the desired
file.
Ctrl +S Save the active project with its current name. If you have not named the project, the Save As dialog box
will open.
Ctrl + P Print the Active View.
Ctrl + X Removes 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 the clipboard at the insertion point.
Del Delete the selection.

F1 Open the ITEM ToolKit On-line Help.
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CHAPTER &

Fault Tree 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 captured using a tree
structure of Boolean operator gates, which decomposes system level failures to combinations of lower-level events. The
analysis of such Fault Trees, identifies and ranks combinations of events leading to system failure, and provides estimates of
the system’s failure probability.

This chapter:
1. Introduces FTA systems
2. Describes Toolkit’s FTA features
3. Outlines an example FTA system

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

1. Introduction

Item Software’s Fault Tree module provides a wide variety of both qualitative and quantitative information about the system
reliability and availability.

Fault Tree Analysis is a well-established methodology that relies on solid theories such as Boolean logic and Probability
Theory. Boolean logic is 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 the system 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 by importance 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 other risk-mitigating actions can be evaluated for their impact on safety and
reliability, allowing for a better-informed decision making process and improved system reliability. This type of analysis is
especially useful when analyzing large and complex systems where manual methods of fault isolation and analysis are not
viable.
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A Fault Tree is a graphical representation of events in a hierarchical, tree-like structure. It is used to determine various
combinations of hardware, software, and human error failures that could result in a 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 conclusion or hazard,
which is displayed at the top of a hierarchical tree. This deductive analysis is the 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 occurring. The
remainder of the Fault Tree represents parallel and sequential events that potentially 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 connectors (OR-gates, AND-gates, etc.). Each event node's sub-events
(or children) are the necessary pre-conditions 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 events are created for which
you can assign a probability.

The top level event must be described precisely. Defining the top event too broadly leads to an open-ended tree, showing no
specific cause or causes for failure. Similarly, defining the top event too narrowly leads to possible cause omissions. An FTA
needs to include all possible weaknesses, faults or failures present in the system that could cause safety hazards or reliability
problems. Hardware, software, and human components of the system must be included in the Fault Tree Analysis. All
interactions between the system components and elements must be fully described in the FTA.

An FTA provides a method to:

° Calculate unreliability and unavailability

Analyze Uncertainty and Sensitivity

Analysis Common Cause Failure (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

2. ITEM ToolKit & Fault Tree Analysis

Fault Tree Analysis is one of the 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 detailed 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 a failure 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 Event and Esary-Proschan quantification options. It uses the Binary Decision Diagram algorithm to
obtain cut-sets and quantification results. BDD algorithms 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.
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Furthermore, BDD-based algorithms are generally more efficient than other quantification methods. Depending on the model,
these algorithms can identify millions or even billions of cut-sets within seconds. The BDD algorithms embedded in ITEM
products identify all cut-sets for a given model, and then filter out the significant cut-sets 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 high-probability cut-sets. Studies have shown however that the numerical
results produced by conventional 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 Fault Tree 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 and system windows.

The Fault Tree workspace area features a Multiple Document Interface (MDI), which allows you to:

e Choose which windows to display, and move and resize all open windows.
e Open and create multiple Fault Tree projects at the same time in order to compare analysis results.

e Drag and drop gate and event components between projects. This feature allows you to quickly create a new project
by reusing components from other projects.

3. Creating a Fault Tree Project

To demonstrate ToolKit’s Fault Tree features, we’ll create an example Fault Tree project based on the following.

Consider two switches in series as shown bellow. The points A and B are points on the wire. Wire failures would be ignored

>——ele ele -

A B

Creating a Fault tree system consists of:

e  Constructing the system

e Adding Gates

e  Adding Events and editing their Failure models
e  Performing analysis
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Constructing the system

To construct a Fault Tree System:

Click on the New Project icon (A) on the default toolbar, or select New Project from the File menu.
Activate your project by clicking on the Project tab (B) or in the Project window.

Select the Dialog tab from the bottom of the Viewing Option window.

The Project Dialog Box will be displayed.

el S

© _[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 ; |

IS Compiled By : |
[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 for a 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
Part 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 system 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 the Add 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

x|
ITP2 |
- @ PROJECT: IT Project [Prediction Totalz: FR=0;]
- Fault Tree Systems;

4 L

| ©11P2

8. Select and click on the FT, 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

window.

10.  From the Project window, select the Fault Tree System by clicking on it.
11. The Fault Tree System dialog box will be displayed.
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12.
13.

—FaultTree System

Title : I FTA Example
Name : | EXPLOSION

Part Mumber

:
LCN: |F
Circuit Ref.: |
: |
: |
|

Analyst

Compiled By

Approved By
- Cut-Off

Description :

Function
Description :

Motes :

[ Probability

Unawailability : IQ.QQQQQQ Frequency: IIZI
[~ Order |4

—Sort Cut Sets
" Ooff
% By Unavailability
Max Sorted Sets : I 500

r By Frequency
™ By Order

~Miscelaneous

Life Time {Hours): I 8760

Mo of Intermediate
Time Points : I 20

Apply Settings to All Linked Fault Trees |

Unavailability :

Failure Freguency :
Conditional Failure Intensity :
Mo of Expected Failures :

Unreliability : I
Total Down Time : I
Failure Rate : I

—Quantification Method
* Esary-Proschan

™ Rare
[~ BOD

(Binary Decision Diagram)

Analysis Options
[™ Use Max Risk Dormant Model
[~ Modularize super events

¥ Full NOT Logic _
[ Perform CCF ST onE

—Uncertainty

[V Perform  Sample Size: | 500 Percentile: |99

[T Dual Equivalent Fault Tree

Enter your system information by placing the cursor or clicking in the appropriate fields.

The information entered here is for the system level. The table below describes what could be entered 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 by Probability or by Order can be selected. If you select the Probability box, enter the
Cut-Off Unavailability and the Frequency cut-off rate for this project. Click the Order box if you wish to

have an Order Cut-Off. If you select this, you must then enter the Cut-Off value total for project.

Sort Cut Sets

Select whether you wish to Sort Cut Sets by Unavailability, by Frequency, or by Order and enter
the maximum amount of sort sets. Click “Off” if you do not wish to use Sort Cut Sets. (Cut Sets
are a group of events that, when occurring together, will cause system failure.)

Enter the project lifetime given in hours and the total number of immediate time points for the

Miscellaneous
Y Dormant Model.
Description Description for this System.
Function . .
o Purpose/Description of this system.
Description P p Y
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 designed
at time zero, and has survived to time t.

Failure Frequency

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 designed
at time 0.

No. of Expected
Failures

Display the number of times the system is expected to fail over the specified lifetime (in hours) of
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 as designed
at time zero and is working at time t.

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 that 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 sub-blocks.
CCF Click this box if you wish to perform a Common Cause Failure Analysis.
Uncertainty Click this box if you wish to perform an Uncertainty Analysis. If you select this box, you must then

enter the Sample Size and the Percentile.

Dual Equivalent

Indicates whether 'Convert to Dual Fault Tree' has been selected 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 output
can occur if and only if specific input events occur. These specific inputs and outputs define 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 connected for the minimal 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 events
to a fault tree diagram, the system will automatically position the diagram symbols 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 to
the Fault Tree by using the Select and Click method from the Fault Tree Toolbar or by using the Add pull-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 Canvas (A).

Select an OR gate symbol from the Fault Tree Toolbar with the left mouse button (B).
Move the mouse cursor to a target gate within the Fault Tree canvas.

Once the target gate has been reached, click the left mouse button to add (C).

Click on the Select Symbol to stop adding Gates (D).

VW=

EEEEEEEEN ||| AAacaaTminonss AT
/A N\
. | I [ L —/L | I |3(B) I B 1 I E_o 1 I 5 1 |£

.............. Description: E

I Tyee: [ ~ TOP GATE /\_/
oo Mame: | GATEL

Part Mumber:
I A Referenceto: [

e Vaote Humber: Page: | W Group Labels: W

Spelling | [s]4 Canc;

=] Dislon |EH Gid [ FED A Faut#fbe [ Makow [l chat JEE Resul
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6.  Right Mouse Click on the new Gate and select Gate Parameter.
7. Enter “No current to point B” as Description (E).
8. Click OK when finished (F).

Types of Gate

The following gates are supported in the Fault Tree module:
= OR Gate

[@l The OR gate indicates that the output occurs if any one of the input events occurs.

= AND Gate

i

= 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 in the order from
left to right.

=  VOTE Gate

@I The VOTE gate indicates how many of the gate inputs need to occur to cause the gate failure to occur. For example, if
the gate has four inputs and a vote of three was specified, this indicates that at least three of the gate's four inputs would have
to occur to cause the gate failure to occur.

= XOR Gate

& The XOR gate indicates that an event will occur if one but not both of the input events occur.

= NOT Gate
p4

The NOT gate indicates that the output event occurs if the input event does not occur.

= NULL Gate

= The NULL gate indicates a single input only. These gates are used to allow additional descriptions to be added to the

fault tree for system events.
= TRANSFER/Subsystem Gate

& The TRANSFER/Subsystem gate indicates that this part of the fault tree is developed in a different part of the diagram
or on a different page.

= INHIBIT Gate

L] . . :
J The INHIBIT gate indicates that the output event occurs if both input events occur. One of the 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

kWb =

Iy & & & & & I

- i W e b s o= AL

Select a Basic Event symbol from the Fault Tree Toolbar with the left mouse button (A).
Move the mouse cursor to the 1.1 OR Gate within the Fault Tree canvas (B).

Once the Gate has been reached, click the left mouse button to add.
Repeat the same operation until 3 Basic Event are added below the OR Gate.
Click on the Select Symbol to stop adding Events (C).

=W @

TOF GAT ‘

[E]

EVENTZ

EVENT3

[ EVENT1

Kij|

C

3

o

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:

= Basic Event

A Basic event indicates an event for which failure and repair data is available.

= House Event

A House event indicates whether an event is definitely operating or definitely not operating (dormant).

= Undeveloped Event

*

An Undeveloped event indicates a system event, which is yet to be developed.
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" Dormant Event

*

A Dormant event indicates a system event with unrevealed failures until maintenance, or inspection.
= Conditional Event
A Conditional event is similar to a basic event but represents a conditional probability 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. A failure model is assigned to an event or events, for use in the Quantitative Analysis of the
fault tree diagram.

1. Right Click on the first Event.
2. Select Event Parameters.
3. The Event Parameters Window opens.

[ g
B Fawe .. | E3TmeP. | B typesnks | Noks | I Genersl
Type: [BasIC ~|
Name: [ SPARK - @ Type (COF):
Unavailability:
Part Number: - Uncertainty
Standard Deviation:
Logic Mode: |Basi
& | asic j Distribution: |LagNarmal
Circuit Ref.: | Interpretation: |Mean &StD -
LCN: |F13 Failure Freguency: | 1e-005
Uncertainty
Standard Deviation: |0
Failure Model: | SPARK =] Distribution: |LogNormal -
Interpretation: |Mean & StD &
Adjustment Factor:
Q1 w |1
Fault Tree Sequencing
{* Initiator and Enabler " Initiator Only " Enabler Only
Sequencing Order | J
Description: Group Labels : [ Description:
Spark - - |
From Library | New My/el
Change to Gate | Speling | oK Cancel | Change to Gate ‘ Spelling | OK ; | Cancel

4. Input the Description of the Event “Switch 1 is open” into the general window (A).

5. Input the Name “Switch 1”’(B), select the Type “Rate” (C) and input the Failure Rate “1.5e-006” (D) of the Failure
Model into the Failure Model window.

6. Available model types include: Fixed, Rate, MTTF, Dormant, Standby, Weibull, LogNormal, Normal, Gamma, Beta,
BiNomial, ChiSquared, Poisson, Uniform and LogUniform.

7. When completed, click OK (E).

8. Repeat 1 to 6 for the second Event with “Switch 1 is open” as Description, “Switch 2” as Name, “2e-006" as Failure
Rate and select “Rate” for the Type.

9. Repeat 1 to 6 for the third Event with “No current to point A” as Description, “No Current” as Name, “3e-006” as
Failure Rate and select “Rate” for the Type.




Chapter 8 Fault Tree

189

$[

""' -
1]

[ ]
s-am. Tis hzm ] [ Mocwron
0 point A

i

= Nk [#0 fd [@ ERn D res rn 0 Mk TRl o TR Aok |

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 Enabler, Initiator Only, Enabler Only

Determine the importance of elements in a system

NOTE

Before performing analysis, follow the procedure in “Verifying Data” to identify and correct any errors in the

system. You cannot perform analysis until all errors are corrected.

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

v Exclude Failed Logic Events
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2. Ifno errors are detected the following windows will be displayed.

Advisory Msg,

FT Analysis completed - Without errors

3. If the following window appears, 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 the Analysis Menu, select Perform. 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. Click OK. The 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

No current
to point B

Select Summary from the Analysis menu to view the results. The Fault Tree Results dialog box appears.

€ 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 component or system is unavailable at any given time. “Q” equals the
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 per unit time, given that it was working correctly at time
zero. “W” is equal to the number of expected system failures.

CFI: Signifies the Conditional Failure Intensity. This is the probability of failure per unit time, given that the component was
“working-as-designed” 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 specified period of 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 unavailable for the
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 specified
system lifetime.

Failure Rate: The Failure rate of the component or system.

MTBF: Mean Time Before Failure of the component or system.

MTTF: Mean Time To Failure of the Non-repairable 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 operational state at the start 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 will cause system failure if and when they occur together.

CCEF: 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 highest probability 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 F-Vesely (Fussell-Vesely) importance measure represents an event’s contribution to the system unavailability. Increasing
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 (Barlow-Proschan) event importance measure takes into consideration the sequence of event failures within
its calculation. It is the probability that the system fails because a critical cut set containing the event fails, taking into
consideration that the event fails last.

How to Display a Critical Path

1. Select the Analysis pull-down menu and click on Critical Path. The Critical Path window displays:

Analysis Chart Window Help
werify Data...
@ Perform
Perform Al Fault Trees Chrl+F2

Status...

5| Summary

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 the color 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
add

Delete
Check Al

Uncheck Al

il

Canicel |
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3.

5.

Select F-Vesely and the 1* Level, 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

Select the Analysis pull-down menu and click on Clear Critical Path. 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...

Retain Resulks For L4

v Exclude Failed Logic Events

Repeat step 1 to 4 to display the Critical Path for Birnbaum or B-Proschan 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, select the Microsoft Word icon from the Fault Tree Toolbar.

Window  Help

AN
¢ ¢ AR 2 F >R ©C & T e
5

= | 1 L ] ] ;

.|.|.|4.|.|.|..|.

I
1 — i Transfer to Microsoft Word III'IOP GATE

2. The Range window appears. Check all desired option and click OK.

€ Transfer To MS Word Dialog §|
Taotal Pages : |
Page Range

* Include all Linked Trees " Current Tree Only

" Pages [rom: | :l to:l :I

" Selection

" Current Page

[ Fit Ta Page I Auto Arrange
Reference Table

| Create Page Reference Table

Header Footer
Header

[~ add Header
| =l B

Foater
[~ Add Footer

| I ]
oK | Cancel |

3. The Fault Tree pages you have selected will be transferred directly into Microsoft Word. Microsoft Word does not have
to be active on your desktop to perform this transfer; it will open automatically.
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4. Fault Tree Editor Screen, Toolbar and Shortcut Keys Quick Reference

The Fault Tree Editor Screen

© - ::RBD:1 - [IT - Item T=<Kit - C:\Documents and Settings\Gemina Pak/y Documents\DemoShield\Demoshield Version 6\CD-ROM B0O\Toolkit\Defau... E]E|
(D File Add Edt Lavout Settings Chart Window Help _ | T ﬁ

== Bz @ % G| P EENLQRAUASLES ([ Ak 44482 =408+ e AL
BE

C:\Documents and Settings\Gemina Pak

Fault Tree Systems; AEC EXFLOSION
EXPLOSION:: FR=5.783361 TOF GATE

RELEASE

&,

&

GQD BDD [Binay Decision Diagrs

A TRAN DE-RAIL

A cooums

& ELECTRICS

& ELECTRICS

& o | P |
Systern

L SYSTEM 1 -

&,

SYSTEM 2 = A = =

dq -H= MalknvSrstems' ’|L [ PR;ECHDN svs || LEAK | CRK/ |

2] Ry Ap—— 0=0.90082177 0=1.27Te-5 w0
C:\Documents and 5ettingsiGemina Pake'ky D

[@v-soo-Example.nP @ ITP2

§ - & EXPLOSION: FR=5.7833617e-7,:0=7.7 Fipe Spit Tomeson
=] . AMD:EXPLOSION::ABC EXPLOSION
@
& -4 TRA&MNSFER:PROTECTION Svs
= -l AND:PROTECTION Sv5::L = =
3 =y DR:ELEMENT A:Loss | PIPE SPLIT | ‘ CORROSION |
o @ BASIC:POWER:Lo
@ BASIC:LOSS OF A
=y OR:ELEMENT B:Losss 0=0 60562536 0=0.00057002
@ BASIC:LOSS OF B: wei 0003031578 w2 ST31T2T a8
() REPEAT:POWER:
=y OF:LEAK; 0.93393177
@ BasIC LIT::Pipe S¢
@ EBASICA SIOM::Carros
@ BASIC:SPARK:Spark:(=1.21e Jﬂ
4 >
« [ » EVEEE FaultTiee [l  Chatt Fresult
FFEE M bEQEHBED
For Help, press F1 Gates: 316 X{rts: 317 MM

IV O

The Fault Tree editor can be made visible by selecting the Dialog Tab (1) or the Fault Tree Tab (2). Its main elements are the
following:

e Main Menu (3): Quick access to the main functions.

e  Fault Tree Toolbars (4): Quick access to editing functions.

e  Project Window (5): A hierarchical view of the project and systems.

e  System Window (6): A hierarchical view of the system, blocks, connections and nodes.

e  Fault Tree Window or canvas (7): The area in which the Fault Tree can be graphically edited.
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The Default Toolbar

Immediately below the pull-down 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.

LDeE + 6B

X G TR

Tool Name Description
0l New Opens a new project.
4 Open an existing document. The ToolKit displays the Open dialog box, in which you can

= Open .
locate and open the desired file.

E 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.

ﬁ 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.

=3 Undo Reverse the last editing. Note: You cannot undo some actions.

% Print Print the active document.

E About Open the About ITEM ToolKit Window.

.F? Help Open the ITEM ToolKit On-line Help.

The Fault Tree Dialog Windows Controls

The Fault Tree Dialog Window Contains the following Controls.

< El Y
Tool Name Description
K Undo Changes  Cancels the latest operation.
E Analyse Run the Analysis of the system.
W Check Spelling  Check the Spelling of the selected Text.
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The Project Toolbar

The Project Toolbar displays the available analysis options for the ToolKit application

HNEENFQAUBAEED

Tool Name Description
w MIL217 Add a MIL-HDBK-217 (Electronic) System.
3.? Telcordia (Bellcore) Add a SR-332 Telcordia (Electronic) System.
Q_E IEC 62380 (RDF) Add an IEC 62380 French Telecom Standard (Electronic) System.
}E: 299B Add a 299B Chinese Military Standard (Electronic) System.
,3._}"] NSWC (Mechanical) Add a NSWC (Mechanical) System.
ﬁ Maintain Add a Maintain MIL-HDBK-472 Procedure V System.
QE, SpareCost Add a Spare Cost Spares Scaling and Ranging System.
Cf_ FMECA Add a Failure Modes Effects and Criticality Analysis (FMECA) System.
{B} 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 Fault Tree Toolbar

The Fault Tree Toolbar is used to create and control Fault Tree Analysis through the commands it contains.

hasaaasaz=smenss= AL

Tool Name Description

[:3 Select Cancels add mode.
@ OR GATE Creates an OR GATE symbol on the Fault Tree diagram.

@ AND GATE Creates an AND GATE symbol on the Fault Tree diagram.

@ PRIORITY AND GATE Creates a PRIORITY AND GATE symbol on the Fault Tree diagram.
E VOTE GATE Creates a VOTE GATE symbol on the Fault Tree diagram.
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@ XOR GATE Creates a XOR GATE symbol on the Fault Tree diagram.

=z NOT GATE Creates a NOT GATE symbol on the Fault Tree diagram.

(] NULL GATE Creates a NULL GATE symbol on the Fault Tree diagram.

& TRANSFER GATE Creates a TRANSFER GATE symbol on the Fault Tree diagram.

[ ] INHIBIT GATE Creates an INHIBIT GATE symbol on the Fault Tree diagram.

- BASIC EVENT Creates a BASIC EVENT symbol on the Fault Tree diagram.

il HOUSE EVENT Creates a HOUSE EVENT symbol on the Fault Tree diagram.

% g\ljg\l?;/ ELOPED Creates an UNDEVELOPED symbol on the Fault Tree diagram.

£ DORMANT EVENT Creates a DORMANT EVENT symbol on the Fault Tree diagram.

- CONDITIONAL EVENT  Creates a CONDITIONAL EVENT symbol on the Fault Tree diagram.

A Text Allows the user to add a text component to the canvas.

Image Allows the user to add an image component to the canvas.

é Page Up Allows the user to go one level up in the canvas.

5 Page Down Allows the user to go one level down in the canvas based on the selected Block.
9 Auto Arrange Allows the user to organize the components on the canvas.

Transfer to MS Word Allows the user to transfer any Fault Tree Analysis data directly into MS Word.
(] Start FTA Analysis Allows the user to perform the necessary calculations of the analysis.

s Abort FTA Analysis Allows the user to stop the analysis or calculations currently being performed.
% Summary Displays a summary of the analysis.

Header Footer

Allows the user to create a header and footer for all Fault Tree pages.

=

EE Auto Paginate Allows the user to paginate a Fault Tree automatically.

% Undo Auto Paginate Allows the user to undo the Auto paginate previously done.

E‘E Fit to Page Allows the user to Fit the Fault Tree diagram in one page automatically.
2 3| Reset Fit to Page Allows the user to undo the Fit in one page previously done.
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The Align Toolbar

The Align Toolbar contains commands for aligning components with respect to a given anchor component.

|[Toweess

Tool Name Description
|_[|]‘ Align Top Horizontally aligns the selected components with the top of the anchor component.
il Align Middle Horizontally aligns the selected components with the center of the anchor component.
I_[“ Align Bottom  Horizontally aligns the selected components with the bottom of the anchor component.
Ié Align Left Vertically aligns the selected components with the left edge of the anchor component.
E'_': Align Center Vertically aligns the selected components with the center of the anchor component.
él Align Right Vertically aligns the selected components with the right edge of the anchor component.
The Nudge Toolbar

The Nudge Toolbar contains commands for moving the selected components by one logical unit in any direction.

Tool Name

Description

E Nudge Up

Move the selected components one logical unit up.

Nudge Down

Move the selected components one logical unit down.

Move the selected components one logical unit left.

[
[ Nudge Left
£

Nudge Right

Move the selected components one logical unit right.
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The Rotate Toolbar

The Rotate Toolbar contains commands for rotating the selected components.

[Gaeza ﬁj

Tool Name Description
Cj Rotate Sets the canvas to Rotate mode. Allows grabbing a component and rotating it.
dre 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 the selected components 180 degrees about the Y-axis.
ﬁ Flip Horizontal Flips the selected components 180 degrees about the X-axis.
The Layout Toolbar

The Layout Toolbar contains commands for arranging components with respect to each other.

|Mze o=
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Tool Name Description
izl Space Across Space the components evenly between the left-most and right-most components selected.
I Space Down Space the components evenly between the top-most and bottom-most components selected.
= Same Width Change the width of the components to match the anchor component.
] Same Height Change the height of the components to match the anchor component.
&3 Same Size Change the width and height of the components to match the anchor component.




202 ITEM ToolKit Getting Started Guide

The Canvas Toolbar

The Canvas Toolbar contains commands that affect the appearance and behavior of the canvas.

[ o [EEEs

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 snap-to-grid feature on and off.

EIEB Toggle Page Bounds Turn display of page boundaries on and off.

The Graph Toolbar

The Graph Toolbar contains commands that affect the appearance and behavior of the Fault Tree diagram. Each selection
highlights the way that gates and events are connected through the Fault Tree.

|r@w|r v s

Tool Name Description
Click on the gate you wish to select on the Fault Tree, and then click on this symbol to
£ Edges display the connection line to the other figures the selected gate is connected to. The
connection line will flash repeatedly on the screen.
Click on the gate you wish to select on the Fault Tree, and then click on this symbol to
H Edges Leaving display the connection line that is leaving the selected figure and connecting to the next set

of connected gates and events. The connection line will flash repeatedly on the screen.

Click on the gate you wish to select on the Fault Tree, and then click on this symbol to
. display the connection line that the selected gate is entering from the gate above it. The
ﬂ Edges Entering connection line from the gate on the next level up on the Fault Tree will flash repeatedly on
the screen.

Nodes Connected Click on this symbol to display the connection line from the first node to the second node.
T The connection line from the first figure to the second figure will flash repeatedly on the
screen.

From

Nodes Connected Click on this symbol to display the gate that all nodes are connected to. The gate will flash
v repeatedly on the screen. This gate is usually the gate directly below the Top Gate in the

To Fault Tree.
Click on this symbol to display all nodes that are logically connected within the Fault Tree.
L Nodes Connected Node gate symbols will flash on the screen in order for you to discern which nodes are

connected.
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The Zoom Toolbar

The Zoom Toolbar contains commands for zooming and panning the canvas.

|[~FamEo

Tool Name Description
Ruler Control Turn the ruler of the canvas on or off.
Properties Opens the properties window and allows the user to change the component properties.

Zoom

Allows zoom in by selecting the area with the left mouse button and zoom out by clicking
on the right mouse button.

Zoom to Fit Sets the magnification level of the canvas so that all components on the canvas are visible.

Zoom to Selection  Sets the magnification level of the canvas so that the selected components are visible.

S8 3 |L 5@

Pan Changes the pointer to a hand and allows grabbing the canvas with the mouse and panning.
Shortcut Keys

Key Function

Ctrl + N Open a new project.

Ctil+ O gllz:en an existing document. Displays the Open dialog box, in which you can locate and open the desired

Ctrl+ S nge the active project with its current name. If you have not named the project, the Save As dialog box
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 the clipboard at the insertion point.

Ctrl + W Paste the contents of the clipboard (Gate or Event) at the insertion point as a Repeat Gate or Repeat
Event.

Del Delete the selection.

F1 Open the ITEM ToolKit On-line Help.
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CHAPTER 9

Markov

Markov Analysis is a technique used to obtain numerical measures related to the reliability and availability of a system or part
of a system. Markov Analysis is performed when dependencies between the failure of multiple components as well as
dependencies between component failures and failure rates cannot be easily represented using a combination of fault trees and
standard time-to-failure and time-to-repair distributions. Specific examples of application areas are standby redundancy
configurations as well as common cause failures.

This chapter:
1. Introduces Markov system
2. Describes ToolKit’s Markov features
3. Outlines an example Markov System

4. Describes the Markov Editor Screen, Toolbars and Shortcut Keys
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1. Introduction

Why Use a Markov Analysis?

Markov models allow for a detailed representation of failure and repair processes, particularly when dependencies are
involved, and therefore result in more realistic assessments of system reliability measures than simple time-to failure and time-
to-repair models. Markov Analysis is well suited to handle rare events, unlike simulation-based analyses, and therefore allows

such events to be analyzed within a reasonable amount of time.

When is Markov Model Used?

Markov Analysis is a technique used to obtain numerical measures related to the reliability and availability of a system or part
of a system. Markov Analysis is performed when dependencies between the failure of multiple components as well as
dependencies between component failures and failure rates cannot be easily represented using a combination of fault trees and
standard time-to-failure and time-to-repair distributions. Specific examples of application areas are standby redundancy

configurations as well as common cause failures.

Markov Construction

A Markov Analysis consists of three major steps:

1. Specification of the states the system can be in
2. Specification of the rates at which transitions between states take place
3. Computation of the solutions to the model

Steps 1 and 2 take place in the graphical Markov model editor. In this editor, drawing circles and arrows between the circles,
respectively, can create states and transitions between them. The construction of larger Markov models is facilitated by the
editor's ability to hierarchically construct Markov models, i.e. break down a higher-level state into lower-level states on a
separate 'page', similar to the use of transfer gates in Fault Tree modeling.

Both continuous and discrete transitions can be introduced into the model. Continuous transitions are those representing
events that can take place at any time within a given time interval, whereas discrete transitions take place at a specified point
in time. For this purpose, individual transitions belong to a transition group, consisting of all the transitions applicable to a
given time interval, or taking place at a given point in time. Between intervals, the rate at which given transitions take place
may be changed, providing a powerful scheme for phased-mission Markov Models.

Another strong feature of ToolKit’s Markov Module is its capability to define state groups. State groups are groups of states
within the model for which the user wants to obtain combined statistics, such as total time spent in any of the states, or number
of transitions in or our out of the group. One group that is defined by default is the 'Unavailable' group. Any time spent in a
state that is marked by the user as belonging to this group is considered to be system downtime, which is taken into account
when computing reliability and availability measures.

Once the definition of the model is complete, the user indicates which statistics should be computed, beyond the reliability
measures that are computed by default. Available measures include state probabilities, time spent in a given state or state
group, as well as transition rate and number of transitions in and out of a given state or state group.

After computation of the solution, Step 3, these results can be observed in the various tabular and graphical formats.
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2. ITEM ToolKit & Markov Analysis

Markov Analysis is one of the many modules within the ITEM ToolKit application, which includes ITEM ToolKit’s standard
features and integration. Item Software’s Markov Module provides a powerful Markov modeling and analysis technique with
strong applications in time-based reliability and availability analysis.

The reliability behavior of a system is represented using a state-transition diagram, which consists of a set of discrete states
that 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 of
reliability and availability analysis correspond to sequences of failures and repair.

The Markov model is analyzed in order to determine such measures as the probability of being in a given state at a given point
in time, the amount of time a system is expected to spend in a given state, as well as the expected number of transitions
between states, for instance representing the number of failures and repairs.

Markov models provide great flexibility in modeling the timing of events. They can be applied when simple parametric time-
based models, such as Exponential or Weibull Time-to-Failure models are not sufficient to describe the dynamic aspects of a
system’s reliability or availability behavior, as may be the case for systems incorporating standby redundancy.

Computing the solution of a Markov model is equivalent to computing the solution of a large system of ordinary differential
equations, which is done by integration. For this purpose, the Markov Analysis module relies on a state-of the- art
computational engine that has seen many academic and commercial applications.

The engine is started by a simple click of a button within the ITEM ToolKit.

Highlights of the module’s features are:

e  Phased-mission models

e  Powerful graphical Markov model editor

e  Discrete and continuous-time transition models
e  Flexible definition of states and groups of states.

Markov Module provides the following measures and results:

e  Expected up and down time

e Number of expected failures and repairs

e  Failure and repair frequencies (at given point in time)

e  Availability / Reliability (at given point in time, average over mission time interval)

e  Probability of being in a particular state (at given point in time, average over mission time interval)
e  Customizable Report Generator

e  Extensive Import / Export facility from or to Jet Database, Excel or Text.

The Markov workspace area features a Multiple Document Interface (MDI), which allows you to:

e Choose which windows to display, and move and resize all open windows
e Open and create multiple Markov projects at the same time in order to compare analysis results

e  Drag and drop State and Group components between projects. This feature allows you to quickly create a new
project by reusing components from other projects.
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3. Creating a Markov Project

In this example, we will use the ITEM ToolKit Markov module to model and analyze a simple two-component standby
system. The system is thought to consist of two identical components that are operated in a warm-standby mode. It is assumed
that failures of the standby component are not detected until a demand is made.

Click on the New Project icon (A) on the default toolbar, or select New Project from the File menu.
Activate your project by clicking on the Project tab (B) or in the Project window.

Select the Dialog tab from the bottom of the Viewing Option window.

The Project Dialog Box will be displayed.

halbadh

& _[IT - ltem ToolKit - Project::Dialog]

@Eile Add Edit Layout Settings Chart window Help

0= - ST NI NENLPROUAAEDR

A BE|
2 ER@PROJECT
5 Project

Title : |New Project

Mame : | IT Project

Part Number : |

< | D LeH: |

BE Circuit Ref.: |

| Analyst ; |

~ Campiled By : |
ol

5. Enter your project information by placing the cursor or clicking in the appropriate fields.

— Project

Title - IMalkov Tutonal Description : Twa identical companents, that are aperated ;I
Mame : ITwn-cnmponent standby in a warm-standby mode. LI

Part Murnber : Functian -
I Dregcription : —I
LCN: | |
Circuit Fef.: I Motes : :I
Analpst | LI

Compiled By I Approved By :

Applies to failure prediction zyustemns contained in this project

Tatals:

Target Rate : ID Failure Rate : ID
Life Time [trs]: |24 Inavailability - ID
Redundancy : I vI MTEBF [krs): I-‘I

6.  The table below displays each field that is available for a project and what each field pertains to:
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7.

8.
9.

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 Markov calculation
Compiled By The person who gathered the data 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 displ

ay 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

Total Project failure rate once analysis are completed

Unavailability

Project unavailability once the analysis has been run

MTBF

Mean Time Between Failures for the project

From the Add Menu, select Markov System. The Markov system and project headers are added.

add Edit Layout Settings
WA MIL-217 system
QE Bellcore Svskem
HE ROF System

HE 2998 System

3,_‘“ techanical Syskem
ﬁ MainTain System
Q’a SpareCost Syskem
(f FMECA System
58 RED System

aQn Fault Tree System
{= Event Tree

ITP3 |
- E FROJECT: IT Project [Prediction Totalz: FR=0;]
- b arkoy Spstems;

% I

| ©11P3

In the System Window, click the Markov header. The system properties appear in the Dialog tab.
In the Dialog tab, enter your system information by placing the cursor or clicking in the appropriate fields.
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Markow System

Title : |I'~"IK‘!-' Example

MName : | MKV STANDBY #1

Part Mumber : |

LcN: |F

Circuit Ref.: |

Analyst

:|
Compiled By : |
Approved By : |

Miscellaneous

Mission Time (Hours): |1

Mo of Intermediate Time | 10p
Paints :

Description : -

Function e
Description :

Motes : o

Unavailability : li

Failure Frequency : li
Conditional Failure Intensity : li
Mo of Expected Failures : li
Unreliability : li

Total Down Time : li

10. The table below describes what could be entered and what each field and block of fields pertains to:

Field Description

Title The System Title

Name A 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 Analysis

Compiled by Name of the person who gathered the data for the Analysis
Approved by Name of the person who is required to sign off on the project
Description Description for this System

Function Description Purpose/Description of this system

Notes Enter any other pertinent information about this system
Mission Time Mission Time of the System in hours

No of Intermediate Time Points No of Intermediate Time Points to be computed during the Mission Time
Failure Frequency Failure Frequency of the System (Calculated)

No of Expected Failures No of Expected Failures of the System (Calculated)
Conditional Failure Intensity Conditional Failure Intensity of the System (Calculated)
Total Down Time Total Down Time of the System (Calculated)

Unreliability Unreliability of the System (Calculated)

Unavailability Unavailability of the System (Calculated)
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11.  The next step is to insert 5 states into the model, corresponding to the following system states: both components
available, prime failed, standby failed, both prime and standby failed, and prime repaired.

12.  From the Markov toolbar, click the State button (A). This button is used to start the insertion of new states into the
model.

Reg[\“ ¢ A
A [ o

...|...|?..|...|...|...|?..|...|...|.|..|‘.1..|...|...|...|§..|...|...|...|§..|...|...|.

13.  Move the mouse-pointer into the Markov canvas, and click the left mouse button once. A green circle, representing a
newly created state, appears.

W | @ @ & &z -] Be =8

14.  Move the mouse-pointer to an empty part of the Markov canvas, and left-click again. A second state appears in the
diagram.

15. Repeat the last step three more times. A total of five states should now be visible in the Markov canvas.

16. We consider that at time 0, both the primary and standby components are available, and that the system therefore is in
the first state. In other words, this state is the initial state.
17. Right-click the state S1 corresponding to the ‘both components available’ state. A popup menu appears.
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¥ cu
Capy

Paste

Cirder 4
Properties, ..
Set Property As Defaulk., ..

¥ AutoFit Text

Select Phase. ..

Skake Pararme

18.  From the popup menu, select the State Parameters... option. A dialog box will appear.
19. In the dialog box, enter “both available” for the Name and check the ‘Initial State’ option, and click OK.

© Markoy State P§|

E Groups l

Mame: | STATEL
Initial State Probability: | 0

Unavailability State: [~
Initial state: [

Description:

Group Labels: v

Speling | OF | Cancel |

State parameters include the following.

. Name: a label used to identify the state. The names of each state must be unique among all the states in a Markov model.

. Initial state probability: a value between 0 and 1, representing the probability that the system is in the specific state at ¢ =
0. The initial probabilities of all states in a model must add up to 1.

. Unavailability state: a flag indicating whether the state represents a system state in which the system is unavailable. The
Markov model diagram indicates states for which this option is selected by a small circle next to the state.

. Initial state: a flag indicating whether the state is the sole initial state.

Repeat the steps 17 to 19 for the remaining states with the parameters listed below.

Original Name New Name Unavailability State Initial State
S2 Primary Failed X
S3 Both Failed X
S4 Standby Failed X
S5 Primary Repaired X
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Furthermore, we assume that the system as a whole is unavailable when both the primary and standby components are failed.
While in principle any number of states can be marked as unavailable, here we will limit it.

20. Right-click the state corresponding to the ‘both components failed’ state. A popup menu appears.

21. In the popup menu, select the State Parameters... option. A dialog box opens.

22. In the dialog box, check the ‘Unavailable State’ option, and click OK.

23. Ensure that in the editor pane, the state is indicated as being an unavailable state of the system by a small circle (A)
appearing next to the state.

Both Available || - X X
Frimary Failed

Standby Failed|]
Both Failed ||

24. Next, we introduce into the model the transitions representing the failures as well as repairs of the components. By
inserting a transition originating in one state and leading to another, we model the possibility of an event-taking place
that would bring the system from one state to another. In our simple model, we will insert eight transitions, as listed in

the following Table.

From To Description Rate
Both Available Primary Failed Failure of primary component 0.001
Both Available Standby Failed Failure of standby component 0.0001

Primary Failed Both Available Repair of primary component 0.5
Primary Failed Both Failed Failure of standby while primary failed 0.001
Standby Failed Both Failed Failure of primary while standby failed 0.001

Both Failed Primary Repaired Repair of primary while standby still failed 0.5

Primary Repaired Both Available Repair of standby 0.5
Primary Repaired Both Failed Repair of primary while standby under repair 0.001

25. In the Markov toolbar, click the Arrow Link Button (B). This button is used to start the creation of new transitions.

(BTE o tle Al H|® = I <18 =
%

26. Left click on the Both Available state. A line originating from the state becomes visible as the mouse is moved around
the Markov canvas.

27. Click on the Primary Failed state. An arrow appears between the two states. The arrow’s label indicates a rate of
occurrence R of 0 (C).

28. Right-click on the label. A popup menu appears.
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Select the ‘Transition Parameters’ option. A dialog appears.
In the field labeled ‘Transition’ (D), enter the value 0.001, corresponding to the rate of occurrence of this transition, and

then click OK. The diagram indicates the updated rate of occurrence for the transition.

29.
30.

31.

baoth available!

' L T Brimary Failed ||

© Markov Transition

Mame: | T9

Transition Rate:

Phase Mame:  [pq

Descripkion:

Group Labels : v

Failure of Primary Companent|

Cancel |
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32.
33.

34.

35.

36.

Now that both the states and transitions have been defined, the simple model is complete.

Along with states, it is possible to define state groups. You can create state groups in case you want to obtain the
aggregated results, such as the combined state probability, for two or more states combined. A state group can contain
any number of states, and can therefore also consist of a single state; a given state can belong to any number of state
groups. Groups are created to compute aggregate results, such as the expected time spent in any of the states in a group.
The simplest method to create a new group is to click the Add Group toolbar button while in the Markov model editor.
The new group, with a default name, is shown in the Markov hierarchy in the lower left corner of the ToolKit window.
Once states are added to a group, this will also be made visible there.

Elﬂfj Sustembdarkov Demo

I Markow

Stater:Both Failed::0.0::0.0001
State:: Primary Repaired::0.0::0.0001
% Trangition: T 24:0.001
% Trangition: T 25:1e-4
% Transition: T 26:0.001
% Transition: T 27:05
T, Transition: T 28:0.001
T Transition: T 29:05
L Transition: T 30:05
EI@ Groups: Count=1
=0 Group:Under Fepair
(1 States:Primary Repaired::0.0::0.0001
() State::Both Failed:0.0::0.0001

00000

States are added to a group in the State Parameters dialog. To open this dialog, right-click on the state, and select the
State Parameters option in the popup-menu. Then, make the Groups tab in that dialog visible.

© Markov State E|

EH State l meups]

1 Mo

= Under Repair

i) Both Failed Description:
) Primary Repai

Mame: | Under Repair

System is under repair

Unavailability Group [

Add new group

Delete selected group

Add selected state to group

< ¥ Remove selected stake from group

Speling | ok | Cancel

The left part of the tab lists all the groups that have been created so far. New groups can be added by clicking the Add
New Group button. Unnecessary groups can be deleted by selecting them and clicking the Delete Selected Group
button. Note that this will only delete the group definition, but not the states contained in the group.
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37.

38.

39.

40.

41.
42.

43.
44.

45.

46.

47.

When a group is selected, its name and description are made visible in the corresponding fields. The fields can be used to
change names and descriptions.

To add the state to the group, click the Add Selected State to Group button. The list of groups will now show that the
state has been attached. The Remove Selected State from Group button can be used to remove states from the group.
Close the dialog by clicking the OK button. The updated group information is shown in the Markov hierarchy in the
lower left corner of the ToolKit window.

We continue the example by analyzing the model, and evaluating its results. First, we specify the mission time interval.
Click on the Dialog tab.

Set the mission time to 1000 and the number of intermediate points to 100 in the dialog window.

Migcellaneous

izszion Time : |1 oon
Mo of Intermediate
Time Pairts : I1 0o

Then we start the actual analysis.
Switch back to the Markov tab, and start the analysis of the model by clicking the Go button (C) in the toolbar.

ko te AR

:':

|3 1 |4 1

A progress indicator briefly becomes visible. Once the analysis is complete, a notification message appears, stating that
the analysis has completed without errors. The results of the analysis are now ready for viewing.
Click the Result Summary button in the toolbar (D). The result summary dialog opens.

EM@@%@%%::ﬂm ~|Be
L2t —J

The table in the Result Summary dialog lists the key results of the Markov analysis.

ko teAl
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By

€ Markoy Result Summary

Sumimary

DUAL PROCESSOR,
Parameter: | Walue
Unavailability <: 0.000544713529
Mean Unavailability: 0,00037256572
Failure Frequency W 0,0010324736
ZFL 0.0010331397
Expected Failures: 0.001017279
Unreliability: 0.0010167174
Total Down Time TDT: 0.00037256572
Aveailability &: 0.99935529
Mean Availability: 099962743
Repair Frequency: 0,00064471329
RI 1
Expected Repairs: 0,00037 256572
Religbility: 0.99398323
Tatal Up Time TUT: 0,99952743
< >

Understanding Analysis Results

The following shows how the various reliability measures are computed. X refers to the state or group of states that have been
marked as ‘Unavailable States’. In these definitions, the following notation is used:

X: a state.
X: a group of states.

Pr(x 3t ) : The probability that the system is in state x at time .

PI‘(X 3t ) : The probability that the system is any of the states belonging to group X at time ¢.

lx Syt The rate at which transition takes place from state x to state y. These transition rates concern continuous-
time transitions.

Px 5y (t ) : The probability of a transition from state x to state y at time ¢. These probabilities concern discrete-time

transitions.

Unavailability Q: / Availability A

The point unavailability is computed as the probability that the system is in any of the states belonging to group X at time ¢.
The availability is computed as 1 minus this value.

U(t) =Pr(X;t)
A =1-U(@t)

TDT (Total Down Time): / Total Up Time (TUT)

The Total Down Time and Total Up Time are respectively computed as the expected amount of time spent in any state
belonging to group X, and in any state not belonging to group X, between 0 and .
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t
TDT = j Pr(X;7)-dr
7=0

TUT =t-1TDT

Mean Unavailability: / Mean Availability

The mean unavailability is computed as the expected amount spent in X divided by the total mission time. The mean
availability is computed as 1 minus this value.

U

~ | —
I ——~

=3

Pr(X;7)-dr

T

1-

<,

y

Expected Failure: / Expected Repair

The expected number of repairs r is computed as the expected number of transitions from X to states outside X. The expected
number of failures f'is computed as the expected number of transitions from states outside X to states inside X.

r=>y > {j Pr(x;7) 4, -dT+ZPr(xl;tk)~Pﬁy,(zk)}

ixeX jiyeX | r=0

r=>3 “ Pr(y7) 4, Adr+ZPr(y‘/.;tk)-Py,ﬂ(tk)}

ixeX jiy;eX | =0

where t, k= 1,...,n is the set of times # < ¢ at which discrete transitions take place. Note that this definition excludes
transitions that take place between states that belong to group X, as well as transitions that take place between states that do
not belong to group X.

Unreliability

Unreliability represents the probability of one or more system 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.

Reliability

Reliability represents the probability that the system will perform without failure during the specified period of time.

Failure Frequency W

Failure Frequency W 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 per unit time, given that it was working correctly at time zero.
“W” is equal to the number of expected system failures.

CFI (Conditional Failure Intensity)

This is the probability of failure per unit time, given that the component was “working-as-designed” at time zero and is
working at time t.
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How to Transfer Markov to Microsoft Word

A powerful export facility is provided with the Markov module that will allow you to transfer data directly to Microsoft Word.

1. To access the Microsoft Word transfer facility, select the Microsoft Word icon from the Markov toolbar.

w [kote Al mEocdEfF
Lo

L8 . 1., ... |1 TransfertoMicrosoft Word | | |

2. The Range window appears. Check all desired option and click OK.

© Transfer, To MS Word Dialog, E|
Total Pages :
Page Range
o« Al
" pages from: ,? to:,?
™ Selection

" Current Page

I~ Fit To Page
Reference Table

I” Create Page Reference Table

Header Footer
Header

[~ add Header
| = |

Footer
[~ Add Fooker

| = I~
04 | Cancel |

3. The Markov pages you have selected will be transferred directly into Microsoft Word. Microsoft Word does not have to
be active on your desktop to perform this transfer, it will open automatically.
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both available'

Stanby Failed

MS Word Output
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4. Markov Editor Screen, Toolbar and Shortcut Keys Quick Reference

The Markov Editor Screen

DEE & BEX ST |[bote ALl W @

© - ::Markov:1 - [IT - ltem ToolKit - C#c™ e s and Settings\Gemina Pake\My Documents\DemoShield\/noshield Version 6\CD-ROM B00\Toolkit\De. .. le
@ Eile Add Edit Layout Settings

pAalysis Chart ‘Window Help

Elrm 7 ~|Be
A=

C:\Documents and Settings\Gemina Pake... Ii ﬁl

| ©v-s00-Exampl.rTe | TP

“ @) FMECA Systens: Both Available
+ Maintain Spstems;
+ SpareCost Systems;
+ REBD Systems;

+ Fault Tree Systems:
% MKV@Y #150=0;

- Markav 5

- Event Tree Systems;

Primary Failed

D MY STERDEY #2: 0=0;

@, DUAL PROCESSOR: 0=0. Standby Faileg

{= Fire Pratection Spstem
{= Pipe Break
1= Lossof Coolant Accident R{0.001

| W

Both Failed
i

| ReD

[ Markow [ Fault Tree

@, Transition:: T8:R:0.001 f
@ Groups:Count=0 4 3

:Both Available: Fi=0
:Standby Failed :Pi=0
:Primary Repaired::Pi=0
:Both Falled: Pi=1
:Primany Failed::Pi=0
Transition: T1
Transitior: T2
Transitiar:
Transition:
Transitiar:
Transition: TE:R:0.5
QO Transition: T7:R:0.5

ERERP R SIS

E Diglog E Grid QE) Markov 'Jl Chart 5 Fesult
EEEE b QR B

Far HE|E press Fl States: S Transitions: & \ MM

0 G D)

The Markov editor can be made visible by selecting the Dialog Tab (1) or the Markov tab (2). Its main elements are the
following:

Main Menu (3): Quick access to the main functions.

Markov Toolbars (4): Quick access to editing functions.

Project Window (5): A hierarchical view of the project and systems.

System Window (6): A hierarchical view of the states, transitions and groups in the model.
Markov Window or canvas (7): The area in which Markov can be graphically edited.
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The Default Toolbar

Immediately below the pull-down 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 new project.
g Open Open an existing document.
E Save Save the active document or template with its current name.
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.
ﬂ 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.
E Help Open the ITEM ToolKit On-line Help.

The Markov System Dialog Window Controls
The Markov Dialog Window Contains the following Controls.

LI

Tool Name Description

L Undo Changes  Cancels the latest operation.

= Analyse Run the Analysis of the system.

o Check Spelling  Check the Spelling of the selected Text.
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The Project Toolbar

The Project Toolbar displays the available analysis options for the ToolKit application

HNEENFQAUBAEED

Tool Name Description

w MIL217 Add a MIL-HDBK-217 (Electronic) System.

3.? Telcordia (Bellcore) Add a SR-332 Telcordia (Electronic) System.

Q_E IEC 62380 (RDF) Add an IEC 62380 French Telecom Standard (Electronic) System.
}E: 299B Add a 299B Chinese Military Standard (Electronic) System.

,3._}"] NSWC (Mechanical) Add a NSWC (Mechanical) System.

ﬁ Maintain Add a Maintain MIL-HDBK-472 Procedure V System.

QE, SpareCost Add a Spare Cost Spares Scaling and Ranging System.

Cf_ FMECA Add a Failure Modes Effects and Criticality Analysis (FMECA) System.
{B} 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.
f i ==
Tool Name Description

ﬂ 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 one logical unit left.

Er| Nudge Right Move the selected components one logical unit right.
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The Canvas Toolbar
The Canvas Toolbar contains commands that affect the appearance and behavior of the canvas.

v ooa | LE 60

Tool Name Description

ﬂ Undo Undo the last command executed on the canvas.

ﬂ Redo Redo the last undo that was performed.

i Toggle Grid Turn display of the grid on and off.

D Snap to Grid

Toggle the snap-to-grid feature on and off.

Bii  Toggle Page Bounds

Turn display of page boundaries on and off.

The Markov Toolbar

The Markov Toolbar is used to create and control Markov Analysis through the commands it contains.

vote AQ|E| @ c « Il ~] B o
Tool Name Description
Select Cancels add mode.
i State Creates a State into the Markov System.
1‘ Arrow Link Creates a Link into the Markov System.
i Group Creates a Group into the Markov System.
A Text Allows the user to add a text component to the canvas.
Image Allows the user to add an image component to the canvas.
[ Transfer to MS Word Allows the user to transfer any Markov data directly into MS Word.
@ Start Markov Analysis Allows the user to perform the necessary calculations of the analysis.
s Abort Markov Analysis Allows the user to stop the analysis currently being performed.
E Summary Displays a summary of the analysis.
=

Header Footer

Allows the user to create a header and footer for all Markov pages.

B
ra

ﬂ Phase List

Phase List Selection Pull Down Menu.
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E‘E Fit to Page Allows the user to fit the Markov diagram in one page automatically.
£ 3] Reset Fit to Page Allows the user to undo the fit to page previously carried out.

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 white space on the Markov diagram.

|~wamEBEO

Name

Description

Ruler Control

Turn the ruler of the canvas on or off.

Open the properties window and allows the user to change the selected component

Properties .
properties.
Changes the cursor to a magnifying glass and allows the user to zoom in by selecting the
Q Zoom area to be zoomed in with the left mouse button and zoom out by clicking on the right
mouse button.
. Sets the magnification level of the canvas so that all components on the canvas are visible
E Zoom to Fit

in the view-port.

Zoom to Selection

Sets the magnification level of the canvas so that the selected components are visible in the
view-port.

1% | |8

Pan

Changes the pointer to a hand and allows the user to grab the canvas with the left mouse
button and pan in any direction.

The Rotate Toolbar

The Rotate Toolbar contains commands for rotating the selected components.

|Gazna ﬁj

Tool Name Description
G Rotate Sets the canvas to Rotate mode. Allows grabbing a component and rotating it.
i 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 the selected components 180 degrees about the Y-axis.
ﬁ Flip Horizontal Flips the selected components 180 degrees about the X-axis.
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The Graph Toolbar

The Graph Toolbar contains commands that affect the appearance and behavior of the Markov diagram. Each selection
highlights the way that States are connected through the Markov System.

|FrPE T s

Tool Name Description
Click on the state you wish to select on the Markov, and then click on this symbol to display
£ Edges Entering  the connection line(s) that the selected state is (are) entering from the state close to it. The
connection line(s) will flash repeatedly on the screen.
Click on the state you wish to select on the Markov, and then click on this symbol to display
H Edges Leaving the connection line(s) that is (are) leaving the selected figure and connecting to the next set of
connected states. The connection line will flash repeatedly on the screen.
Click on the state you wish to select on the Markov, and then click on this symbol to display
E3 All all the connection line(s) to the other figures the selected state is (are) connected to. The
connection line will flash repeatedly on the screen.
Nodes Click on this symbol to display the states connected from (leaving) the selected state. The
Connected .
connected states will flash repeatedly on the screen.
From
Nodes Click on this symbol to display the states connected to (entering) the selected state. The

Connected To

connected states will flash repeatedly on the screen.

& | [« [

Nodes
Connected

Click on this symbol to display all states that are logically connected within the Markov. Only
connected State symbols will flash on the screen.

Shortcut Keys:

Key Function

Ctrl + N Open a new project.

Ctil+ 0 (f)lpen an existing document. Displays the Open dialog box, in which you can locate and open the desired

ile.

Ctrl+ S nge the active project with its current name. If you have not named the project, the Save As dialog box
will open.

Ctrl + P Print the Active View.

Ctrl + X Removes 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 the clipboard at the insertion point.

Ctrl + W Paste the contents of the clipboard (Gate or Event) at the insertion point as a Repeat Gate or Repeat
Event.

Del Delete the selection.

F1 Open the ITEM ToolKit On-line Help.
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CHAPTER 10

Maintain

A comprehensive design tool for calculating MTTR, Maintain conforms to maintenance standards established in MIL-HDBK-
472, Procedure V, Method A.

This chapter:
1. Introduces Maintain system
2. Describes Toolkit’s Maintain features
3. Outlines an example Maintain System

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

1. Introduction

Maintain is an engineering tool to aid in Maintainability Prediction. It provides an integrated environment for prediction of the
expected number of hours that a system or device will be in an inoperative or "down state" while it is undergoing maintenance.

Maintain utilizes techniques specified in MIL-HDBK-472 Procedure V Method A to predict maintainability in quantitative
terms.

The recommended application of this technique is to perform the analysis as early as possible during the design phase. This
prediction should also be updated continuously as the design progresses to assure a high probability of compliance with
specified requirements. Maintain facilitates and eases this analysis and iteration of it by implementing this technique in a
32Bit Windows desktop application.

Using Maintain early in a project design provides a sound basis for development. Use it throughout the project to stay on
development schedules and remain in compliance with client requirement. Use it consistently to maximize productivity and
ensure ongoing success.

Mission-critical operations depend on the continuing function of systems but all systems are affected by time, use and
obsolescence. These factors can seriously affect end-users timelines and productivity.
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When you design or develop a product, Maintain helps you to:

o Identify areas with potential maintainability problems.

e  Make repair/replace and design decisions.

e Make early assessment of downtime.

e Make early assessment of personnel numbers.

e  Plan for necessary tools and test equipment.

e  Easily identify Replaceable Items (RIs)

e  Save and export essential data for use in other RAMS analyses.

2. ITEM ToolKit & MainTain

Maintain provides built-in elemental maintenance action, maintenance philosophy and fault isolation. You can save common
maintenance tasks to a library for repetitive use.

Maintain Calculates the Following for Component or Group of Components

e  Total Mean Time To Repair (Total MTTR)

e Mean Time To Repair per Replaceable Items (MTTR)

e  Mean Man Hour (MMH)

e  Mean Man Hour per Repair (MMH/R)

e  Mean Man Hour per Maintenance Action (MMH/MA)

e Mean Man Hour per Operating Hours Action (MMH/OH)

e  Total Failure Rate of all Replaceable Items in a Group (F/Rate)
e Average number of Replaceable Items contained in a fault isolation result (S Avg)
e  Average Preparation Time (Tp)

e  Average Fault Isolation Time (Tfi)

e  Average Disassembly Time (Td)

e  Average Interchange Time (T1)

e  Average Reassembly Time (Tr)

e  Average Alignment Time (Ta)

e Average Checkout Time (Tc)

e  Average Start-up Time (Tst)

ITEM ToolKit’s graphical user interface uses standard Windows dialogs, menus, toolbars, and controls. The Multi 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 you to easily:

e  Transfer data between different systems and projects.

e  Cut, copy, and paste data.

e  Drag and drop objects within and between projects.

e  Customize the workspace toolbar.

e  Customize Report Generator.

e Access online help.

e Import/ Export from or to Jet Database, Excel or Text.
e  Plot and graph.
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3. Creating a Maintain Project
To demonstrate ToolKit’s maintainability features, we’ll create an example based on a simple desktop computer system.

Click on the New Project icon (A) on the default toolbar, or select New Project from the File menu.
Activate your project by clicking on the Project tab (B) or in the Project window.

Select the Dialog tab from the bottom of the Viewing Option window.

The Project Dialog Box will be displayed.

el

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

®Eile Add Edit Layout Settings Chart window Help

0= | TR (NN ELNPRQUBAED

A 2=
PBvE PROJECT

Project

[ @nps

Title : |New Project

Mame : | IT Projeck

Part Number : |

< | r Lo : |
BE Circuit Ref,: |

| Analyst § |

Campiled By : |

I~
—
fat}

5. Enter your project information by placing the cursor or clicking in the appropriate fields.

— Project
Title : IMaintain Tutorial Description © |5tand Alome Compter ;I
Mame : I.-’-'«BE Computer Spstem ;I
Part Murnber : Functian a
I Description : —I
LCH - | =l
Circuit Ref.: I Mates : ;I
Analyst : I LI
Failure Rate : IEI Compiled By I
Redundancy : I j
Approved By I
Life Time [hrz): |24 ID—
Target Rate
A3 (s |-1 Unavailability ; I':'

6.  The information entered for a project is only for the project level. 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

Part Number Project Part Number

LCN Logistic Control Number

Circuit Ref Circuit Reference

Analyst Person Performing the Maintain 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 system 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. From the Add Menu, select Maintain System. The Maintain system and project headers are added.

&dd Edit Layout  Settings
A MIL-217 System

ﬁ? Bellcore Swskem

32 RDF System

AT 2996 System

m“] Mechanical System

em
% Spareost Systemn
(¥ FMECA System
{5 RED Syskem

cgo Fault Tree System
{= Event Tree

% Markay Syskem

2=l

ITF4

- Maintain Systems:;

| ©11p4

- E PROJECT: IT Project [Prediction Totalz: FR=0;]

2 [
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8. Inthe System Window, click the Maintain header. The system properties appear in the Dialog tab.
9.  Inthe Dialog tab, enter your system information by placing the cursor or clicking in the appropriate fields.

—MainT ain Syztem

Title I.-'i‘«EE Computer Systemn Description : |Stand alone Computer ﬂ

Marme : |Maintain Tutarial =i

Part Humber : Functian -

I Dezcription : J

LCM: | =l

Circuit Ref.: | Mates : ﬂ

Analyst : I LI
Approved By I Compiled By :

10. The table below describes what could be entered and what each field and block of fields pertains to:

Field Description

Title The System Title

Name A 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 Maintain Analysis

Compiled by Name of the person who gathered the data for the Maintain Analysis
Approved by Name of the person who was required to sign off on the Maintain project
Description Description for this System

Function Description Purpose/Description of this system

Notes Any other pertinent information about this system

11.  Move the mouse to the System Window in the bottom left of the ToolKit screen and click the left mouse button to make
this the active window.
12.  From the Add Menu, select Replaceable Item.

Add Edit Layout Settings

@ Block. ..

[C||IReplaceable Tkem. ..
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13.
14.
15.

16.
17.

18.

Move the mouse cursor to the System Window. The mouse cursor changes to add mode.
Click the system header. The Replaceable Item is added and its properties appear in the Dialog tab.

Click the system header (A) three more times to add three more Replaceable Items. Your System Window should be

similar to the example below:
Click on the End Add Mode (B) toolbar icon to return the cursor to the normal mode.
Select the first blue replaceable item under the system header (C) and, making sure the Dialog tab (D) is selected, fill in
the data as shown below:

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

@Ei\e Add Edit Layout Settings Chart Window Help

DEE| &

e G978

B

= Maintain Systems:
MT:0

| ©1re2

| |

ITP2
- PROJECT: IT Project [Predi

[ =@

(Bl=lE

1 General I

Static

ITP2

= g0 MTOOy=1;

| mainTain

= 1.3 Qty=1;
= 1.4 Qry=1:

4

= [ﬁ 1::Power Supply 1107241

m 1.1:Po upply 1
= 12 un%

4]

Park Mumber: ,PSI|—
Mame: ,11—
Circuit Ref.! l—
LCH

Failure Rate: ,D—
Quantity: ,1—

Replaceable Ttem: v

Fil

(% Fault Isclation to a single RI
(™ Fault Isolation to a Group of RIs

]

CEg MainTain

I E3 Maintenance Elemert & Failure Rate Mlocation

Description:

Mates:

Power Supply 110/240 VAC Supply
Si/12Y D Qubput

Analyst ;

4

-E Dialog ﬁ Grid IQEE Diagram J'_i Chart J Result

For Help, press F1

Blocks: 1 Comps;

4

Enter data for the remaining Replaceable Items as follows:

Part No.

Description

Failure Rate

CPU1

CPU Board

8086 Processor + on-board logic.

8.46

MM1

Memory Board

256K RAM + 16K ROM

11.41

DP1

Display Processor Mk2 Monochrome Display board

1.85




234 ITEM ToolKit Getting Started Guide

Defining the Maintenance Philosophy & Fault Isolation Resolution for Each Ri Set
1.

Select the first RI (Replaceable Item) in the system and click the “Fault Isolation to a Group of RI’s in the General
dialog tab. The Maintenance Philosophy & Fault Isolation dialog tab becomes active.
2. Click on the Maintenance Philosophy & Fault Isolation dialog tab.

3. Click on New Group button (A) and the RI Group name will be set as “Group 1” (B) and tick Group Replacement in the
“Isolation to a Group of RI’s” section (C) to set the maintenance philosophy for the group.
B Generdl l EH Maintenance Philosophy & Fault Isnlaliml El Mainenance Blement & Falure Rate Allocalion l
e
Description: i
RI Group Name: | System Unit hd
Quantity In This Group: |4
Total Group Failure Rate: | 22,402335173107 MNotes: A
D A Used Groups | Mew Group | .
Fault Resolution:
Add Delete
Resolution % | Ho. of Ris(<=0ty) | +
Isolation to a Group of RIs 1 80 1
[V Group Replacement: " Single Access 2 100 2
[ Iterative Replacement: + Multiple Access -
[ Reassembly Required for Checkout: | P »

Click the Add button (D) twice in the Fault Resolution section (still in the Maintenance Philosophy & Fault Isolation
dialog tab).

Click in the “Resolution %” for the first line just inserted (E) and change the number to 20%.

Leave the “No. of RI’s” set to 1 for the first line and click in the Resolution % for the second line inserted.

Leave the “Resolution %" at 100% and change the “No. of RI’s” to 2 (F).

ot

B Generd ] E3 Maintenance Philesophy & Fault Ianlaﬁml Ed Mainienance Element & Failure Raie Allocaion ]

Static

Description: it

RI Group Mame: | System Unit -
Quantity In This Group: |4

Total Group Failure Rate: | 22.402335173107 MNotes:
Delete Unused Groups | Mew Group | .
Fault Resolution:
E Add Delete
Resolution % | No. of Ris(<=0ty) | ~

Isolation to a Group of RIs 9 §ﬁ\ 1

v Group Replacement: " Single Access 2 100 =

[ Tterative Replacement: * Multiple Access

[ Reassembly Required for Checkout: F | 4 »




Chapter 10 MainTain 235

8. You have now said that 20% of the time the operator/maintenance technician will be able to isolate the fault to 1 RI, and
for the rest of the time (100%), the operator/maintenance technician will be able to isolate the fault to 2 RI’s.

9.  Select each of the remaining 3 RI’s in the system; click “Fault Isolation to a group of RI’s” in the General tab and make
sure “Group 1” is selected in the “The Maintenance Philosophy & Fault Isolation dialog tab”.

Failure Rate Allocation

1. Select the first RI item in the system, click the “Maintenance Element & Failure Rate Allocation” dialog tab and select
Preparation in the Maintenance combo box (G). The following screen is displayed:

H Generdl l E3 Mainienance Philosophy & Faulkt lsolafion l B Maintenance Element & Failure Rate Allocaﬁml

Maintenance Preparation A how All Elements
Tasks: | |

Add Delete Add To Library | Get From Library...

v: | Element Description: Time Tmv:{min) | Task No: | %Allocation: -
1 1 i Reaszembly 0 5 0
2 1 i Alignment 0 -] 0
3 1 : Checkout 0 7 0
4 1 : Startup 0 8 0

5 1 ilInterchange : R & R Power Supply 3 1 100
|
[<[» ]\ Tasks / « [

2. Inthe %Allocation column (H), enter 80% against “Computer P/S” and 20% against “Controller P/S”. The screen should
now look like the example below.

B Generd ] EH Mainienance Philesophy & Fault lsolafion l B3 Maintenance Element & Failure Rate Allocation l
Maintenance Preparation hd | Show All Elements
Tasks:
Add | Delete | Add To Library | Get From Library... |
v: | Element Description: Time Tmwv:(min) | Task Ho: | %Allocation: S
1 1 : Reassembly 0 5 0
2 1 : Alignment 0 [ 0
3 1 i Checkout 0 7 0
4 1 : Startup ] 8 0 H
5 1 :Interchange : R & R Power Supply 3 1 100
=i
[«[> [\ Tasks / y [

3. You have just allocated how you think the failures will be fixed for the selected RI. Eighty percent of the time the Power
Supply will be fixed by replacing the Computer P/S and 20% of the time by replacing the Controller P/S.
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4. To complete the Failure Allocation, you should allocate percentages for each maintenance element, for each RI in the
system.

Viewing Results

To view the project results:

1. Click the system header (I) in the System Window.

© - [IT - Item ToolKit - Pro;

D File Add Edt Layout Settings Chart Window Help _|= ﬁ
DEFE $BBEXa 2R || hiEd
)=
« LITP2 | Summary View
é = E PROJECT: IT Project [Prediction Totals: FF Parameter |Valou
| T Mainin Systems; 1 Total MTTR (Min) 217099
— & MTo 2 MMH (Hour) 02778
3 MMH/Repair(Hour) 0.292
MainTain Summary Results
Rl Group Name | Quantity | F/Rate(fpmh) | Code | Savg. | Tp | TA | Td | Ti| Tr| Ta| Tc|
1 Group 1 1 2252 B 18 1670995 00 00 00 0O 0O
< | 2l
Replacement ltems
« » Name | Failure Rate | Quantity | RI | MTTR | MMH | MMH/Repair | Group Name| MxFailure Rz
1 1 oe 1 Y 10 00833 00833 Group 1 08
21| 2 2 B46 1 Y 38.3333.0.6389 06389 Group 1 8.46
e 3 3 141 1 Y s 00833 00833 Group 1 1141
2 4 4 1.85 1 ] 10,0833 00833 Group 1 185
H
ty="1 ::NAFR=::M
1.4 Gty=T;:NaFR=0:MT
a vl| | = Dibg |H  Gid @ Dagen |l Chat Resut |
For Help, press F1 Blocks: 1 Comps: 4 UM

2. Click on the Result tab (J) at the bottom of the ITEM ToolKit screen to display the results.
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Summary View

Parameter Value
1 Tatal MTTR (Min.) 21.7099
2 MiH (Hour) 02778
3 MH/Repair{Hour) 0.252

MainTain Summary Results

RI Group Name | Quantity | F/Rate(fpmh) | Code | Savg.| Tp | Tfi| Td | Ti| Tr| Ta | Tc| Tst | MTIR |

1 Group 1 1 2252 B 18 1670985 00 0000 00 00 00 217099
Replacement ltems
Name | Failure Rate | Quantity | RI | MTTR | MMH | MMH/Repair | Group Name| NxFailure Rate

1 1 0B 1 ¥ 10 009330083 Group 1 08

2 2 .46 i ¥ 38333306380 06389 Group 1 g8.48

E] El 1141 i ¥ s 00833 0.0833 Group 1 1141

4 4 186 { ¥ A 00833 00833 Group 1 185

Understanding Analysis Results
The following is a brief description of all the fields:
SUMMARY VIEW
Total MTTR (Min): Mean Time To Repair, This is a failure sum of all the MTTRs in the project.
MMH (Hour) Mean Man Hour required to repair the Nth RI.
MMH/Repair (Hour) Mean Man Hour per Repair.
MAINTAIN SUMMARY RESULTS

RI Group Name Group Identifier.
Quantity Total RI quantity in the group.
F/Rate (fpmh) Total Failure Rate of all RIs in the Group.
Code Maintenance Philosophy code.
S Avg. Average number of RIs contained in a fault isolation result.
Tp Average Preparation Time.
Tfi Average Fault Isolation Time.
Td Average Disassembly Time.
Ti Average Interchange Time.
Tr Average Reassembly Time.
Ta Average Alignment Time.
Tc Average Checkout Time.
Tst Average Start-up Time.
MTTR (Min): Mean Time To Repair, This is a failure sum of all the MTTRs in the Group.
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REPLACEMENT ITEMS
Name RI Identifier.
Failure Rate RI Failure Rate.
Quantity RI Quantity.
RI Replaceable Flag (Yes or No).
MTTR Mean Time To Repair of the RI.
MMH Mean Man Hour required to repair the RI.
MMH/Repair Mean Man Hour per Repair.
Group Name RI’s Group Identifier.
NxFailure Rate RI’s Total Failure Rate (RI’s Failure Rate X Quantity).
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4. Maintain Editor Screen, Toolbar and Shortcut Keys Quick Reference

The Maintain Editor Screen

© - [IT - Item ToolKit - Proir=:=Dialog]

@Eﬂe Add Edt Layout Settings Chart Window Help

DEeE & &

XKoo 57N

h =@

=

=

ITP2

uments and Settings'... ‘

- é PROJECT: IT Project [Pred
- M zintain Systems;
B uta

| © DamlinITL | S iTP2
| MIL217 | MainTain

TPz |
=8 MT.0:0w=1;

=[] 1:Power Supply 110724

)

1

[ MiL217 | MainTain

| | 3

MIL-217 Systern:: Demlib MIL-21
[ﬂ Block:: 1:FR=4.634343::MT
Bubble memary: 1.1:FR
Capacitor: 1.2::FR=0.01
Circuit Breaker: 1.3:FR:
Coil: 1.4:FR=3.731733;
Connection:: 1.5:FR=7.
Cornector, General: 1.6
Connector, Socket: 1.7:
Detector, lsolator, Emit::
Dinde, Hi
Diode, Lof
Micre, Di
Micio, EEPROM:: 1.12:1
Micio, Gahs Digital:: 1.1:
Micio, Gads MMIC: 1.1:
Micro, Linear: 1.15:FR=
Micra, Mot EEPROM:: 1.
Micio, PLA/PAL: 1.17:F
Micro, SAW Device: 1.1
Micio, VHSICA/LSI CMC
Microprocessor, Digital:

ITNEINENENEEENEEEEEED

Gl
== x|

CEg vainTain

B General ] 3 haintenance Philosophy & Fault Isolation ] 3 haintenance Element & Failure Rate blocation

Static

Part Mumber;

MName;
Circuit Ref.:
LCM:

Failure Rate:
Cuantity:

Replaceable Item:

: [Pt

[ti
E—
Fi1

0

1

v

(™ Fault Isolation ko & single RT
¥ Fault Isolation ko a Group of Rls

Description: | power Supply 110/240 YAC Supply

SW/12Y DC Cutput

Nates:

Analyst

1

4

7]

75 Dlah:g |E Grid I@g} Diagram]lﬂ Chart J

Fiesult

For Help, press F1

Blocks: 1

Comps: 4

The Maintain editor can be made visible by selecting the Dialog tab (1). Its main elements are the following:

e  Main Menu (2): Quick access to the main functions.

e  Maintain Toolbar (3): Quick access to editing functions.
e  Project Window (4): A hierarchical view of the project and systems.

e  System Window (5): A hierarchical view of the system, blocks and RIs.
e  Library Window (6): A hierarchical view of the components library.

e  Dialog Window (7): The area in which Maintain can be edited.
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The Default Toolbar

Immediately below the pull-down 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.

D E & X S%W8

Name Description

New Opens a new project.
Open an existing document. The ToolKit displays the Open dialog box, in which you can locate

Open .
and open the desired file.

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.

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

Copy Copy the selection to the clipboard.

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

Delete Item

Delete the selection.

EAEN N =N - Y =1

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 On-line Help.

The Maintain Dialog Window Controls

The Maintain Dialog Window Contains the following Controls:

v E Y

Tool

Name

Description

)

Undo Changes

Cancels the latest operation.

Analyse

Run the Analysis of the system.
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I:‘B/l’,/

Check Spelling

Check the Spelling of the selected Text.

The Project Toolbar

The Project Toolbar displays the available analysis options for the ToolKit application

HNEENFQAUBAEED

Tool Name Description
w MIL217 Add a MIL-HDBK-217 (Electronic) System.
3.? Telcordia (Bellcore) Add a SR-332 Telcordia (Electronic) System.
}_E IEC 62380 (RDF) Add an IEC 62380 French Telecom Standard (Electronic) System.
}E: 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.
QE, SpareCost Add a Spare Cost Spares Scaling and Ranging System.
0'_ FMECA Add a Failure Modes Effects and Criticality Analysis (FMECA) System.
{B} RBD Add a Reliability Block Diagram (RBD) System.
OQD 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 Maintain Toolbar

The Maintain Toolbar is used to create and control Maintain Analysis through the commands it contains.

Isepo

Tool Name Description
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Start Maintain Analysis

Allows the user to perform the necessary calculations of the analysis.

[:E Select Cancels add mode.

[ﬁ Block Creates a Block in the Maintain System.

@ Replaceable Item Creates a Replaceable Item in the Maintain System.
=
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Shortcut Keys:
Key Function
Ctrl + N Open a new project.
Ctil+ 0 glien an existing document. Displays the Open dialog box, in which you can locate and open the desired
Ctrl+S Sa'w.e the active project with its current name. If you have not named the project, the Save As dialog box
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 the clipboard at the insertion point.
Ctrl + W Paste the contents of the clipboard (Gate or Event) at the insertion point as a Repeat Gate or Repeat Event.
Del Delete the selection.

F1 Open the ITEM ToolKit On-line Help.
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CHAPTER 11

SpareCost

SpareCost provides methods for calculating the requirements for replacement of spares for operational systems and
equipment. It generates spare holdings required at Sites (First and second line maintenance by replacement) and at Base (Third
line maintenance to support Sites and repair of returned defective spares). The SpareCost Module supports algorithms and
models defined in Repstock and Optcost provided by British Ministry of Defense.

This chapter:
1. Introduces SpareCost
2. Describes ToolKit’s SpareCost features
3. Outlines an example SpareCost System

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

1. Introduction

ITEM ToolKit's SpareCost Module calculates the requirements for replacement spares for operational systems and
equipments. It generates spares holding requirements and models the repair of defective items as defined in the Repstock and
Optcost algorithms derived for the British Ministry of Defense. The main driving forces behind the calculations are the failure
rate and cost of replaceable items in a system, together with an acceptable stock out risk. Spares holdings for Sites (first and
second line maintenance by replacement) are calculated using the Optcost method. Base spares requirements (third line
maintenance supporting Sites and repair) are handled by Repstock.

The SpareCost Module makes the following assumptions:

e  The system is assumed to be "serial" in nature, i.e. if any one item fails then the whole system ceases to function and
a spare will be required.

e Detection and replacement of items at site is always possible provided a spare is available.

e  The time to detect and replace a faulty item is assumed as insignificant.

The SpareCost Module provides:

Optimization scale of spares at sites for minimum cost.
e  Base supported period and repair lead-time.

Site and Base Stock-Out-Risk.

Site and Base spare results and cost.
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2. ITEM ToolKit & SpareCost

The SpareCost Analysis Module offers a diverse graphical user interface (GUI) in which all project and system data is entered.

This area is the foundation on which you build your project. The GUI consists of menus, toolbars, project and system windows
and multiple viewing options. The following are samples of features offered by the SpareCost Module:

e Quickly create multiple systems within each project.

e Quickly create a new project by reusing data from other projects.

e  Create and open multiple SpareCost projects at the same time and compare analysis results.
e  Copy and Paste components and block between projects and systems.

e  Simultaneously display analysis result and view components and blocks information.
e  Create master libraries of components and blocks.

e  Drag-and-drop components and blocks between libraries and systems.

e  Display various system and project information in the hierarchy windows.

e  Sort and display various information at system and block level.

e Display and chart system and block information.

e  Edit project, system, block and component via Dialog and Grid view.

SpareCost Construction

ToolKit offers flexible, powerful and easy ways for constructing SpareCost Analysis. You can simply transfer components,
blocks and systems information from other modules within ToolKit or add different types of components and blocks in the
System Window to create a hierarchy of your system and enter the appropriate information by using the dialog view.

Multiple Projects and Systems

The need to create or review multiple projects at the same time has been made effortless with ToolKit. ToolKit will allow you
to create or open multiple projects simultaneously. Projects can consist of many different SpareCost systems that can also be
analyzed simultaneously. Merge all or a portion of each system together to create a master SpareCost project. This powerful
option will enable you to manage many different projects and systems, create a new system by reusing all or a portion of an
existing system that has been analyzed, plus copy/paste blocks and components between projects and /or systems.

User Defined Master Library

Analyze your system once and create multiple libraries containing component and block information. ToolKit will allow you to
create and open multiple libraries. This time saving feature will shorten the time for constructing a new SpareCost system. The
analyzed components can simply be added to a new SpareCost System by using the drag-and drop or copy and paste feature.

Powerful Editing

ToolKit offers many different ways for modifying or editing the information pertaining to components, blocks and systems.
Edit information via the dialog view and the grid view.

Powerful Customizable Reports

ToolKit offers standard and preformatted reports and allows you to create and customize new reports.
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Transfer Facility

ToolKit’s Transfer Facility allows the entire SpareCost system, or a selected block or component within the system to be
transferred to other analysis modules within ToolKit for further analysis.

Link Facility
ToolKit offers dynamic link capabilities and allows information to be linked between SpareCost Module and other modules
within ToolKit.

3. Creating a SpareCost Project
To demonstrate ToolKit’s SpareCost features, we’ll create an example based on the following:
One Army Regiment will be deployed in the Middle East for 6 months. The Command Post shelter is mounted on a HEMTT

and is fitted with five computer workstation. We will use SpareCost to determine the Site and Base spare results and cost, the
Site and Base Stock-Out-Risk and optimized the number of spare at the site for those five computers:

Repair Lead Time: 5 Days

Army Technical Depot Replenishment Period: 24 Months
(Base) Total Number Fitted: 1

Overall Utilization: 100%

5 Computers including:
-One 19” VGA Monitor. MTBF = 3600 hrs. FR =277.8 FPMH
- One Pentium 4 PC. MTBF = 5040 hrs. FR = 198.4 FPMH
Battalion Command Post Shelter - One Standard Keyboard. MTBF = 2880 hrs. FR = 347.2 FPMH
(Site) - One Serial Mouse. MTBF = 2160 hrs. FR = 463 FPMH
Unsupported Period: 6 months.
Average Utilization: 100%

Click on the New Project icon (A) on the default toolbar, or select New Project from the File menu.
Activate your project by clicking on the Project tab (B) or in the Project window.

Select the Dialog tab from the bottom of the Viewing Option window.

The Project Dialog Box will be displayed.

halb ol
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€ - [IT - ltem ToolKit - Project::Dialog]

®Eile Add Edit Layout Settings Chart window Help

& 7N
B

KWK ENVLFQUBAED

[I®ITP3

Project

vl PROJECT

Title : |New Project

Mame :

| IT Project

Part Number : |

I~
—
fat}

Enter your project information by placing the cursor or clicking in the appropriate fields.

’ Lo : |
BE Circuit Ref,: |
| Analyst § |
Campiled By : |

— Project
Title : |SpareCast Tutorial Description © |Support and Cost for 1 computer site ;I
Mame : |[IT Poject j
Part Murmber : {001 Func:_tion. d
Drescription :
LCM LI
Circuit Ref.: Motes : |
Analpst : ;I
Compiled By : Approved By :
Applies to failure prediction systems contained in this project
Totals:
Target Rate: |0 Failure Rate: |0
Lite Time [hrs): |24 Unavailabiity : |0
Fedundancy : ﬁ MTEF [hrs]: |1

The information entered for a 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:

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 SpareCost Analysis
Compiled By Person who gathered data for the 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
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The following fields will display results only if a prediction system is part of the project

11.

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 This box will display the Project unavailability once the analysis has been run

MTBF Mean Time Between Failures for the project description

8. From the Add Menu, select SpareCost System. The SpareCost system and project headers are added.

Add Edit Layout Settings
W MIL-217 System

AT Bellcore System

L RDF System %]

B 2996 System
3,3‘] Mechanical Swstem
ﬁ MainTain System

SpareCo !
(Y FMECA System
§5% RED System

c\go Fault Tree System
{E Ewvent Tr
% Markow Systen

ITR4 |
- E PROJECT: IT Project [Prediction Totalz: FR=0;]
- SpareCost Systems;

% SP1 FR=0:

| ©11Pa

==}

In the System Window, click the SpareCost header. The system properties appear in the Dialog tab.

9.
10. In the Dial

og tab, enter your system information by placing the cursor or clicking in the appropriate fields.

— SpareCost System
Title: : ISpareCost Tutarial Description : |Support and Cost for 1 Command Post shelter, = |
Marmne : I SFP1 ;I
Part Mumber ; |1-001 Function -
Description : l _I
LEN : j
Circuit Ref.: |Shelter 26 Mates : ﬂ
Analyst : ﬂ
Approved By: Carnpiled By :
—Eaze Spares
Repair Lead Time [Duapsz): I
Site Spare Replenizhment Period [Months]: 22—
Stack-aut-izk (%] |5 Tatal Murber Fitted: |1
Unzupported Period [Days]: |182 Diverall Utillization [%); [100
Mo. of Equipment per site: |1 Beyond Econamic Repair (%1 [10
Average Ubilization [%]. [100 Stock-outrisk [£]: |5

The table below describes what could be entered 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 SpareCost Analysis.

Approved by Name of the person who was required to sign off on the SpareCost project.
Description Description for this System.

Function Description

Purpose/Description of this system.

Notes

Any other pertinent information about this system.

Compiled by

Name of the person who gathered the data for the SpareCost Analysis.

Site Spares

Stock-out-Risk (%)

Risk a Site bears, that its spares will be insufficient during the unsupported period to meet
demands due to equipment failure.

Unsupported Period (days)

Operational period for a site during which no replenishment of spares takes place.

No of Equipment per Site

Number of equipments being supported at the site.

Average utilization (%)

Average percentage of time for which the equipments on a site operate.

Base Spares

Repair Lead Time

Average time that it takes to repair or replace line items.

Replenishment Period
(Month)

Early in-service life for which the base stock is to be purchased.

Total Number Fitted

Number of line items expected to be in service and supported from base at the end of the
replenishment period.

Overall Utilization (%)

Overall average utilization for all equipments throughout the period being modeled.

Beyond Economic Repair

(%0)

Average proportion of failed items that will be beyond economic repair.

Stock-out-Risk (%)

The value here is used for each item in the range. It is not the same value as the target value
used for site spares optimization.

12.  Move the mouse to the System Window in the bottom left of the ToolKit screen and click the left mouse button to the
system Header to make this the active window (A).
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13.

14.
15.
16.

17.
18.
19.

20.

© -[IT - ltem ToolKit - Project: Dialog] [: 3]
@ Ele pdd Edt Lavout Settings Chart Window Help _|= ﬁ
DEH X0 | G§7TW || him@

2]
Py i | |~ Rvdl SpareCost iml
& | =18 PROvECT: 1T P B b Tatals: FF
& HIE Maintsin Spsten Block
—|  =IE) SpareCost Sustetm D
Sz (AHL Part Humber: B
Hame: |1
Circuit Ref.:
NATO Stack No.: fates:
LCM: | FL
Failure Rate:
4 »
Quantity: EERER o ‘
BE Cost:
ITF2 H
< = % 3Pl areable Item: [ In Range Failure Rats Source —
5 B
£ E -
2 11 Op=12FR=D :: £ :Iremctlmn
 1.2: Qy=1:FR=0 sl
=
= W 1.3: - Qy=1:FR=0 I~ C
& 1.4 Dy=T\FR=0
=
]
2
(]
= -
2 _H
2 < »
= JE Gid _|§2 Disgrem |l Chat Resul_ |
For Help, press F1 Blacks: 1 Comps: 4 UM

From the Add Menu (B), select Block.

add Edit Layout Settings

[ Component. ..

Move the mouse cursor to the System Window. The mouse cursor changes to add mode.
Click the system header (A). The Block is added (C) and its properties appear in the Dialog tab (D).
From the Add Menu (B), select Component.

Click the Block four times (C). Four Components are added (E) and their properties appear in the Dialog tab (D).

4dd Edit Layout Settings

@ Block. ..

()| Component...

Click on the End Add Mode (F) toolbar icon to return the cursor to the normal mode.

Select the Block under the system header (C) and fill in the data as shown below:

i~ Block.

Part Murnber:

Name:
Circuit Fief.
LCH

Failure Rate:

Quantity:

Cost:

Spareable [tem:

Site 1 Description: Site 1 - Command Past Shelter.
1

Lo

Notes:

5-1
3065.39330234375

I3 KN

=

——
Dm—

ml In Range
¥ Site
T Base

Analyst : I

- Failure Rate Source
" Prediction
" banual

The following table describes what could be entered and what each field and block of fields pertains to:
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Field Description
Part Number Block Part Number
Name A Unique Reference Identifier
Circuit Ref Circuit Reference or Reference designator of the Block
LCN (Logistic Control Number) Internal reference number defined by the user
Failure Rate Block failure rate once analysis is complete (Can be edited only if the block is spareable)
Quantity Number of Block (Can be edited only if the block is spareable)
Cost Cost of the Block (Can be edited only if the block is spareable)
Spareable Item Spareable or Non Spareable selection
In Range Select Site, Base or both depending where this item will be used or stocked
Description Additional information to describe the block
Notes Any other pertinent information on the Block
Analyst Person Performing the Analysis
. Select the source of the Failure Rate (Manually entered or coming from a transferred and linked

Failure Rate source -

prediction)
21.  Select the First Component under the Block and fill in the data as shown below:

- Component
Part Mumber: [MON-90034 Desoriptian: (19 it Monitor =]
Mame: |1 Al
Circuit Ref.: I N j
LCH: [511
Faiure Rate: |761.4 |
Guantity: |1 Analyst: I
Cost |355
Spareable ltem: W InRange———— r— Failure Fate Source
Iv Site " Prediction
¥ Bass & Manual

22. The following table describes what could be entered and what each field and block of fields pertains to:
Field Description
Part Number Component Part Number
Name A Unique Reference Identifier
Circuit Ref Circuit Reference or Reference designator of the Component
LCN (Logistic Control Number) Internal reference number defined by the user
Failure Rate Component failure rate (Can be edited only if the block is spareable)
Quantity Number of Component (Can be edited only if the Component is spareable)
Cost Cost of the Component (Can be edited only if the Component is spareable)
Spareable Item Spareable or Non Spareable selection
In Range Select Site, Base or both depending where this item will be used or stocked
Description Additional information to describe the Component
Notes Any other pertinent information on the Component
Analyst Person performing the Analysis

Failure Rate source

Select the source of the Failure Rate (Manually entered or coming from a transferred and linked
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| |prediction)
23.  Enter data for the remaining components as follows:

Part No. Description Qty Failure Rate Cost
MON-90034 19" VGA Monitor 5 277.8 $355
CPU-00746 Pentium 4 CPU 1.5Ghz 5 198.4 $950

KEY-8021 Standard Keyboard 5 347.2 $25
MOU-73320 Serial Mouse 5 463 $15
24.  When all components are edited, go back to the system by clicking on the system header (A).
25. Edit the system parameters as follows:

SITE SPARES (B)
Stock-out-Risk = 5%

Unsupported period = 182 Days (6 Months)
Number of Equipment (shelter) per site = 1

Average utilization = 100%

BASE SPARES (C)

Repair Lead Time = 5 Days
Replenishment Period = 24 Months
Total Number Fitted = 1

Overall Utilization = 100%
Beyond Economic Repair = 10%
Stock-out-Risk =5%
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o -

@
O

[IT - Item ToolKi

[ ©me2

| sparecost | wiL217 | MainTain

File Add Edit Layout Seftings Chart ‘Window Help
=E w &% (k0= @
Alx
Il | Gl RVl SpareCost 1
- é PROJECT: IT Project [Prediction Totals: FR=
+ Maintain Systerms; SpareCost System
-HE) SpareCost Systems: o
Q:ar:;: ;:_st Title ¢ | SpareCost Tutarial Description | Support and Cost for 1 Command Post Shelter
i Mame : | SP:1
Part Mumber : Functian
Description @
LCM: |F
Circuit Ref.: | Shelker 26 Mokes
Analyst !
Approved By ¢ Compiled By !
Base Spares
| | 3
Repair Lead Tme/{Days): | 5|
+f A Site Spares Replenishment Period (Months): | 24
ITF2 / StDCk'UL.'t'r'Sk(f e Tokal Mumber Fitted: | 1
=% SP:1:Support and Cost for ind Post ! Unsupparted Period (Days): | 182 Overall Utilization (%): | 100
=] 1: Site 1:5ike s ?gd\PFES»; i:’e"_f’“[ Mo of Equipment per site: | 1 Beyond Economic Repair (%): [10
- onitor::
- 'entium 4 CPL 1.5 Awerage Ltilization (%): | 100 Stock-out-risk (%) |5
[ 1.3 KEY-8021:5tandard Keyboard:
= 1.4 MOU-73320: Serial Mouse: Qty:
-
| | »
1 | » E Diglog |E Grid ]{E’i Diagram “_l Chart Result ]
For Help, press F1 Elocks: 1 Comps: 4 MUM
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Viewing Results

To view the project results:

1. Click the system header (A) in the System Window.

& -[IT-

Item ToolKit - Project::Result]

@Elle Add Edit Layout Settings Chart Window Help

-—Ic]

=E ¥ Ko &% k=
BF
P2 | Summary View o’
o
& [=E PROJECT. 1T Projsct (Prediction Totals: FR- _Parameter Value
D + Maintain Systems; 1 Base Total Equipment 1
— - SpareCost Systems; 2 Base il % 100
%y SP:1: FR=6432; 3 Base Support Period (manths) 24
4 Base Repair Lead Time(Days) 5
5 Base Beyond Econ. Repair Rate (%) 10
1] Base Target 5-0-R (%) 5
G Total Mumber 23
5 Bass Spare Results 1| Cost peinnn) 5 845
9 Site Mo, of Equip Fitted At Site 1
10 Site Unsupported Period (Days) 182
11 Site Util (%) 100
12 . . Target 5
_Out- o
] Site Stock-Out-Risk (%) Actual 4 EO1A0TE
‘ | 3 14 ) Number 25
] A — | [ Site Spare Resulte oot betoony 1263 °
=1 X|
Base Spare Results
= Name Description ‘ Oty | Cost | Fn'Rate {fpmh) ‘ Bkup Stock | Repl Stock | Total Stock
T 5 "
= ite 1 Cammand Post Sheler:: ( 1 11 19" WA Manitor 5 365 1 4 5 4
z -90034:19" VG4 Monitor. 2 12 Pentium 4 CPU1.5Ghz & 950 198.11 1 3 4 3
N Q46 Pentium 4 CPU 1.51 g 1.3 Standard Keyboard 5 25 347.2 1 5 ] 4
5 4 1.4 Serial Mouse g 15 463 1 7 &} 2
i
= < >
E Site Spare Results
E Name Description ‘ Oty | Cost | F/Rate (fpmh) ‘ Exp No Of Fails | No. Of Spares | Actual
& 1 1.1 13" WGA Monitar 5 385 2778 6.0671515 12 0.96037:
] 2 12 Pentiurn 4 CPU 1.5Ghz & 950 1984 4.333056 3 3.30171
3 1.3 Standard Keyboard 5 25 347.2 7.5828481 15 0.50961
4 1.4 Serial Mouse =] 15 463 1011192 20 0180931
4 >
« | » =S| Dislog IE Grid Jﬁg} Diagram Jl_]l Chart Result .

For Help, press F1

Blocks: 1 UM

Comps: 4

2. Click on the Result tab (B) at the bottom of the ITEM ToolKit screen to display the results.
3. Click on the Go Icon (C) and the system results will be displayed.
4. Click on the Components (D) in the System Window to display the following detailed results for the selected Component.
Base Spare Results
Name | Description | Oty | Cost | F/Rate {fpmh) | Blkup Stock | Repl Stock | Total Stock | Actual SOR{%) |
1 1.1 19" WGA Maonito A 54 g 4.5459
Site Spare Results
Name | Description | Oty | Cost | F/Rate {fpmh) | Exp No Of Fails | No. Of Spares | Actual SOR(%) |
1 1.1 19" WGEA Monitor 5 778 6.0872 2 D 961
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Understanding Analysis Results

The following is a brief description of all the fields:

SUMMARY VIEW
Base Total Equipment: Number of equipments expected to be in service and supported from base.
Base Util %: Overall average utilization for all equipments throughout the period being modeled.

Base Support Period (Months)

Operational period for Base during which no replenishment of spares takes place.

Base Repair Lead Time (days)

Average time that it takes to repair or replace equipments.

Base Beyond Econ. Repair (%)

Percentage of failed equipments that will be beyond economic repair.

Base Target SOR (%)

Target Stock-Out-Risk at the Base.

Base Spare Results

Total number of Spare and Total Cost (in thousands) at the Base.

Site No of Equip Fitted at Site

Number of equipments being supported at the Site.

Site Unsupported Period (Days)

Operational period for Site during which no replenishment of spares takes place.

Site Util (%)

Average percentage of time for which the equipments on a Site operate.

Site Stock-Out-Risk (%)

Target and Actual Stock-Out-Risk at the Site.

Site Spare Results

Total number of Spare and Total Cost (in thousands) at the Site.

BASE SPARE RESULTS

Name Name of the equipment.
Description Description of the equipment.
Qty Quantity of equipment.
Cost Cost of the equipment.
F/Rate (fpmh) Failure rate of the equipment in failure per million hours.
Bkup Stock Number of equipments in the Back up Stock.
Repl Stock Replacement Stock.
Total Stock Total number of equipments in Stock.
Actual SOR (%) Actual Stock-Out-Risk at the Base.
SITE SPARE RESULTS
Name Name of the equipment.
Description Description of the equipment.
Qty Quantity of equipment.
Cost Cost of the equipment.
F/Rate (fpmh) Failure rate of the equipment in failure per million hours.
Exp No of Fails Expected number of equipments to fail during the unsupported period of the Site.
No of Spares Number of spare equipments at the Site.

Actual SOR (%)

Actual Stock-Out-Risk at the Site.
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4. SpareCost Editor Screen, Toolbar and Shortcut Keys Quick Reference

The SpareCost Editor Screen
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The SpareCost editor can be made visible by selecting the Dialog tab (1). Its main elements are the following:

Main Menu (2): Quick access to the main functions.
Default Toolbar (3): Quick access to the more frequently used menu options.
SpareCost Toolbar (4): Quick access to SpareCost editing functions.
SpareCost Dialog Window Controls (5): Quick access to Analyze, Spelling and Undo.
Project Window (6): A hierarchical view of the project and systems.
System Window (7): A hierarchical view of the system, blocks and Components.
Library Window (8): A hierarchical view of the components library.
Dialog Window (9): The area in which SpareCost can be edited.




258 ITEM ToolKit Getting Started Guide

The Default Toolbar

Immediately below the pull-down 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 & X %W
Tool Name Description
| New Opens a new project.
S Open an existing document. The ToolKit displays the Open dialog box, in which you can locate and
= Open .
open the desired file.
E 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 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.
Pt Delete Item Delete the selection.
=3 Undo Reverse the last editing. Note: You cannot undo some actions.
=1 Print Print the active document.
E About Open the About ITEM ToolKit Window.
h!? Help Open the ITEM ToolKit On-line Help.

The SpareCost Dialog Window Controls

The SpareCost Dialog Window Contains the following Controls:

v |V

Tool Name

Description

L Undo Changes

Cancels the latest operation.

(= Analyse

Run the Analysis of the system.
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';',B/r“ Check Spelling  Check the Spelling of the selected Text.

The Project Toolbar

The Project Toolbar displays the available analysis options for the ToolKit application:

HNEENFQAUBAEED

Tool Name Description
MIL217 Add a MIL-HDBK-217 (Electronic) System.
Telcordia (Bellcore) Add a SR-332 Telcordia (Electronic) System.
IEC 62380 (RDF) Add an IEC 62380 French Telecom Standard (Electronic) System.
299B Add a 299B Chinese Military Standard (Electronic) System.

NSWC (Mechanical) Add a NSWC (Mechanical) System.

& M DB R & v ERDEE

Maintain Add a Maintain MIL-HDBK-472 Procedure V System.
SpareCost Add a Spare Cost Spares Scaling and Ranging System.
FMECA Add a Failure Modes Effects and Criticality Analysis (FMECA) System.
RBD Add a Reliability Block Diagram (RBD) System.
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 SpareCost Toolbar

The SpareCost Toolbar is used to create and control SpareCost Analysis through the commands it contains:

|spme

Tool  Name Description
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[:3 Select Cancels add mode.

[fj Block Creates a Block into the Maintain System.

@ Replaceable Item Creates a Replaceable Item into the Maintains System.

50 Start Maintain Analysis Allows the user to perform the necessary calculations of the analysis.
Shortcut Keys:
Key Function
Ctrl + N Open a new project.
Ctrl+ O Open an existing document. Displays the Open dialog box, in which you can locate and open the desired file.
Cirl +S Save the active project with its current name. If you have not named the project, the Save As dialog box 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 the clipboard at the insertion point.
Ctrl + W Paste the contents of the clipboard (Gate or Event) at the insertion point as a Repeat Gate or Repeat Event.
Del Delete the selection.
F1 Open the ITEM ToolKit On-line Help.
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CHAPTER 12

Event Tree Analysis

Event Tree Analysis (ETA) is used to determine the consequence of an initiating event and the expected frequency of each
consequence. For example, a pipe breaking in a nuclear power station may have many consequences ranging from a very small
release of radiation (no significance) up to a very large release of radiation (catastrophic). Event trees model these initiators
and consequences, and determine their frequencies.

This chapter:
1. Introduces ETA systems
2. Describes ToolKit’s ETA features
3. Outlines an example ETA system

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

1. Introduction

Event tree analysis is based on binary logic, in which an event either has or has not happened or a component has or has not
failed. It is valuable in analyzing the consequences arising from a failure 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 analysis is highly effective 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 a
hazardous substance. The consequences 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.

Event Tree Analysis Characteristics

e Models the range of possible accidents resulting from an initiating event or category of initiating events.

e A risk assessment technique that effectively accounts for timing, dependence, and domino effects among various accident
contributors that are cumbersome to model in fault trees.

e Performed primarily by an individual working with subject matter experts through interviews and field inspections

e Ananalysis technique that generates the following:
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= Qualitative descriptions of potential problems as combinations of events producing various types of problems
(range of outcomes) from initiating events.

= Quantitative estimates of event frequencies or likelihoods and relative importance of various failure sequences and
contributing events.

= Lists of recommendations for reducing risks.

= (Quantitative evaluations of recommendation effectiveness.

Event Tree Analysis Process

o Define the system or area of interest. Specify and clearly define the boundaries of the system or area for which event
tree analyses will be performed.

o Identify the initiating events of interest. Conduct a screening-level risk assessment to identify the events of interest or
categories of events that the analysis will address. Categories include such things as groundings, collisions, fires,
explosions, and toxic releases.

o Identify lines of assurance and physical phenomena. Identify the various safeguards (lines of assurance) that will help
mitigate the consequences of the initiating event. These lines of assurance include both engineered systems and human
actions. Also, identify physical phenomena, such as ignition or meteorological conditions that will affect the outcome of
the initiating event.

e Define accident scenarios. For each initiating event, define the various accident scenarios that can occur.

e Analyze accident sequence outcomes. For each outcome of the event tree, determine the appropriate frequency and
consequence that characterize the specific outcome.

e Summarize results. Event tree analysis can generate numerous accident sequences that must be evaluated in the overall
analysis. Summarizing the results in a separate table or chart will help organize the data for evaluation.

o Use the results in decision-making. Evaluate the recommendations from the analysis and the benefits they are intended
to achieve. Benefits can include improved safety and environmental performance, cost savings, or additional output.
Determine implementation criteria and plans. The results of the event tree may also provide the basis for decisions about
whether to perform additional analysis on a selected subset of accident scenarios.

2. ITEM ToolKit & Event Tree Analysis

ITEM ToolKit Event Tree is an inductive or forward logic method to identify various sequences or set of events, started by an
initiating event, that can lead to certain end consequences or accident scenarios. The idea is based upon the discretization of
the real accident evolution in terms of few macroscopic events. These events are usually characterized in terms of:

e  The intervention (or not) of protection systems which are supposed to take action for the mitigation of the accident
(system event tree).

e  The fulfillment (or not) of safety functions (functional event tree).

e The occurrence (or not) of physical phenomena (phenomenological event tree).

An event tree begins with a defined accident-initiating event, which could be a component or an external failure. It follows that
there is one event tree for each different accident-initiating event considered. Thereby, all possible responses to the initiating
event are listed from left to right across the page. The branch points on the tree structure usually represent the success, failure
or partial failure of different systems and subsystems which can respond to the initiating event. These event branches can have
their own probability models or can have models derived from attached Fault Trees gates and events. Theoretically, any
probabilistic quantification model, defining the failure (or not) of the system and sub-systems, such as Predictions, RBD or
Markov models can also be used for the quantification of branch probabilities.
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In the following example, fire protection is provided by a sprinkler system. A detector will either detect the rise in temperature
or it will not. If the detector succeeds, the control box will either work correctly or it will not - and so on. There is only one
branch in the tree that indicates that all the subsystems have succeeded:

iy ALY AYAYAYD
D&tltl;l'!::-ut; Sprinkler System
Am.wud
—) =
FIRL

Once the system events have been defined, they can be combined to derive the various end states or accident scenarios. In the
graphical representation, columns depict the events, and the horizontal lines represent the success, failure or partial failure
branches. Each combination of these branches from left to the right depicts a path or a scenario ending in a particular end state
or consequence.

O 1 . [ 1 . | 1 . | 1 . E__ . 1 [¢ 1 g, 1 . [F
Fire Starts Fire Detected |Fire Alarm Startg{Sprinkier System Starts Consequence Result
b Success ini. Damage W=1:: Seq-Q=3.021e-17::Seq-w=9.999

Sprinkler System s

activated Altomaticall
Success "

Fire: Alarm Starts
Successhully

4 Shrinkler System DOES

NOT Activate Damage No Loss of Life W=2:: Seq-Q=1.11e-12::Seq-w=9.999
Success
- Fire is Detected by The
Detection System o
Success Limited Damage / Wet People W=T:: Seq-Q=1.11e-12::5eq-w=9.999

Spriniler System s
q sictivated Automatically

Failure
Fire Alarm DOES NOT Start.

r
Fire Starts in the Main
Buiding Sprinkler System DOES

NOT Adtivete Major Damage and Loss of Life Seq-Q=4.087e-8::Seq-w=9.999
1 W=g0::
N Failure Failure Failure
e ‘;:3;2?23;1:!’ " Fre Alarm BOES NOT St S“"”ﬂz’f}ﬂﬁgg oES Major Damage and Loss of Life Seq-Q=0.001::Seq-w=9.999

W=90.
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Once the Event Tree has been constructed, the next step is the quantification of the event probabilities. Each event,
representing a system or a function failure, can be quantified using basic event quantification directly or linked to the top event
(or any other gate) of a Fault Tree. Other probabilistic models such as Predictions, RBD or Markov models can also be used.
Upon evaluation these fault trees (or basic events) would be linked together to derive the conditional probability of each event
(or branch) and the multiplication of these conditional probabilities for each scenario shall give the probability of occurrence
of final consequences or the accident scenarios.

For further risk analysis, each of the end state scenarios can be further investigated for respective cut-sets. Also, scenarios
ending in same or similar end states can be joined together to get a joint probabilistic result. Weighting of the end scenarios in
various categories such as financial, environmental, etc. can help devise a complete category-wise risk analysis.

Several Types of Analysis can be Conducted Using Event Trees

Qualitative Analysis:

Include:

e  The minimal cut sets of the event tree: Combination of failures contributing to a sequence.
e Qualitative failure importance: Qualitative rankings of contributions to a failure sequence.
e  Minimal cut sets susceptible to Common Cause Failures: Cut sets potentially susceptible to a single failure cause.

For the qualitative evaluations, the minimal cut sets are obtained by Boolean reduction of the failure sequence. The minimal
cut sets obtained are used not only in the qualitative evaluations but in all the quantitative evaluations as well. After obtaining
the minimal cut sets, some idea of failure importance can be obtained by putting the minimal cut sets in order according to
their size. The single component minimal cut sets being listed first, then the double order and so on. Since the failure
probabilities associated with the minimal cut sets often decrease by orders of magnitude as the cut set increases, the ranking
according to size gives a gross indication of the importance of the minimal cut set. Also, the minimal cut sets, even without
any quantification, can be used to validate the design criteria.

Quantitative Analysis:

Include:

e  Absolute probabilities: Probabilities of system and cut set failures.

e Quantitative importance of components and minimal cut sets: Rankings of contributions to failure sequence.

e  Sensitivity and relative probability evaluations: Effects of changes in models and data, error determinations.

e  Full consequence analysis: Probabilistic risk of each failure consequence ranked and categorized by a consequence.

Once the minimal cut sets are obtained, probability evaluations can be performed if quantitative results are desired.
Quantitative analysis can be done for both point estimate as well as uncertainty values. If the failure probabilities are treated
as random variables, these can be propagated to the failure sequence to determine the failure probability variations. By
"failure" we mean any basic primary event shown on the fault tree/event tree. For a failure we might have a time based
probability or a demand based probability. For time based failure models there can be a constant failure rate model
(exponential model) or more sophisticated models with repair, standby, or distributions such as Weibull and Gamma. For
Demand based failure models there can be either a fixed probability, probability distributions such as Beta and truncated
Lognormal, or models such as Poisson and Binomial.
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Apart from mean unavailability calculated from the component failure models, other reliability characteristics are unreliability,
failure rate (assuming constant failure rate), MTBF, failure frequency, Conditional Failure Intensity (CFI) and Number of
failures in the lifetime of the system.
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Binary Decision Diagram (BDD):

The BDD analysis method is an alternative to the Rare Event and Esary-Proschan quantification options. It uses the Binary
Decision Diagram algorithm to obtain cut-sets and quantification results. BDD algorithms 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.

Furthermore, BDD-based algorithms are generally more efficient than other quantification methods. Depending on the model,
these algorithms can identify millions or even billions of cut-sets within seconds. The BDD algorithms embedded in ITEM
products identify all cut-sets for a given model, and then filter out the significant cut-sets 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 high-probability cut-sets. Studies have shown however that the numerical
results produced by conventional methods must be treated with care, due to the truncations and approximations involved in
their calculations.
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3. Creating an Event Tree Project
Creating an Event Tree system consists of:

e  Constructing the system
e  Adding Branches

e  Editing their parameters
e  Performing analysis

To demonstrate ToolKit’s Event Tree features, we’ll create an example Event Tree project based on the following example.
In the event of a fire in the room, the fire protection is provided by a sprinkler system. A detector will either detect the rise in

temperature or it will not. If the detector succeeds, the control box will either work correctly or it will not - and so on. There is
only one branch in the tree that indicates that all the subsystems have succeeded:

=5 ANNANNAAN

Smoke Sprinkler System

ALARM|

| i FIRE

Constructing the System

To construct an Event Tree System:

Click on the New Project icon (A) on the default toolbar, or select New Project from the File menu.
Activate your project by clicking on the Project tab (B) or in the Project window.

Select the Dialog tab from the bottom of the Viewing Option window.

The Project Dialog Box will be displayed.

el

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

®Eile Add Edit Layout Settings Chart window Help

a&_ B0 [HXRENPLUSHES
gRgPROJECT
Project

Title : |New Project

Mame : | IT Projeck
Part Number : |
[Ral'H

Circuit Ref.:

|
I o
|

| Analyst §

Campiled By :

217
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5. Enter your project information by placing the cursor or clicking in the appropriate fields.

— Project

Compiled By : |Mike Krogsauft

Life Timne [hrs): |24

—Appliez to failure prediction systems contained in this project

Target Rate I':I

Title ; |Fire example Description : | Cage study of a fire risk in 2 warehouse. N

Mame: |FTAETA Example - 2 =l

Part Mumber ; IE:-:ampIe -02 F'-"_":_ti':'”_ Fault Tree and Event Tree Analpzis of the fire ;I
LCN | Descriphion : | _|

Circuit Bef.: I Mates - ;I
Analyst ; |.-’-'-.nna Lizte ;I

Approved Bu: A P Rouve

Totals:

Failure Rate : IEI
ravailability ; IEI

Redundancy ; I

j MTEF [hrg): |-1

The information entered for a 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:

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 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 system is part of the project

Target Rate: Acceptable number of failures for the project (Failures Per Million Hours)
Life Time (Hrs): 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 Project unavailability once the analysis has been run
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| MTBF (Hrs): Mean Time Between Failures for the project description
6.  Select the Add menu from the menu toolbar by clicking on it.
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7. Select and click on the ET, Event Tree System option.
8. The project will display as an Event Tree in the project window and the applicable system data will display in the system
window.
. From the Project window, select the Event Tree System by clicking on it.
10. The Event Tree System dialog box will be displayed.
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Mame ; IEvenl Tree Example 1
Fart Mumber : IETA Exarple 1 jl
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11.  Enter your system information by placing the cursor or clicking in the appropriate fields.
12.  The information entered here is for the system level. The following table describes what could be entered and what each
field and block of fields pertains to:

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 Event Tree Analysis
Compiled by Name of the person who gathered the data for the Event Tree Analysis
Approved by Name of the person who was required to sign off on the project
Mission / Life Time Project lifetime given in hours and the total number of immediate time points
Quantification Method | Select one of the two methods
If you select the Probability box, enter the unavailability and the Frequency cut-off rate for this
Cut-Off project. Click the Order box to have an Order Cut-Off, and then enter the cut-off value for this

project

Sort Cut Sets

Select whether you wish to Sort Cut Sets by unavailability, by frequency, or by order and enter
the maximum amount of sort sets. Click “Off” if you do not wish to use Sort Cut Sets

Description

Enter the description for this System

Function Description

Enter the purpose/Description of this system

Notes

Enter any other pertinent information about this system

Uncertainty

Click this box if you wish to perform an Uncertainty Analysis. If you select this box, you must
then enter the Sample Size and the Percentile

Miscellaneous

Select the option you wish to use

Editing the Event Tree Diagram

Creating an Event Tree system automatically generates a default Diagram starting at the left side with an initiating event
column (A) followed by 3 events column (B, C, D), the consequence column (E) and the result column (F). Click on the Event
Tree Diagram view (G) to see the diagram.
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Editing Columns

Click on the Event Tree Tab to open the Event Tree Canvas (H).

Double Click on the Initiator Column Header (I). The Column Parameters window appears.
Enter the Column Name, Description, and Notes.

Select Event List (J).

el

10 - [olx|

@Eﬂ& Add Edit Layout Settings Apalysis Chart ‘Window Help |52 X
OEHE | & B@EX ST hrr—35% @A = @ e
BE
= i i i Sprinkler 5 Start:
CADosumerts and Settings\Genina ., li Fire Starls Fire Detected Fire Alarm Starts | Sprinkler System Starts | CONSEGUENCE RESULT
Firs Starts In Maln Eullding |Are deteotd by Deteodon 2yekm bjarm System is foti vatec] Sprinkler Syitem 1t Activated

=) Maintain Systems;

SpareCost Systems;
RED Systems;

+ Fault Tree Spstems;
Markow Systems;

| @ ie2
=

i SuccessBS Minimum Damage We1::
BT Em T
acluakd Aubmalcally

Sucress 185

- Event Tree Systems:
{= Fire Protection System
1= Pipe Break
1= Loss of Coolant AccwdanT

|
. | |

Fallure 2210 Damage Mo Loss of Life We2::

NOT Al

Success B2

I 7t
Dekecion Syrem
Success B

| ©v-300-Example...

TRATHEr S Em 11
acluakd Aubmalcaly

ekt

I EEE TN
Euliding

a| x| Column Parameters E‘

-

Column Gate | Event: |[f b - Column Description: | Fire Starts in Main Building
Column MName: | Fire Starts
Event Mame |FIRE hd

Ewents List

= |=-I= Event Tree System:: Fire Protectio
[ == Iritigtar::B1::Fire Starts in the b
E == SuccessB2:Fire iz Deten
P == Success: B Fire Ala

= SuccessiBI:Sm

Colurnn Motes:

o

= I~ Failure:B10:5pn
i =T Failure::E6::Fire Alamr
wi >
—_— L SuccesmBI1:5 Speling ‘ CK
o I~ Failure:B12:5pi T T T T
=-=T" Failure::B 3:Fire i NOT D bl

—.=l" FailreRAFire Alar
i i

= Digog |H  Gid B

4

ent Tree I']l

For Help, press F1 Columns: 4 EBranches: 11 MUM
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5.
6.

7.
8.

" show al
' Show Global Events Only
" Show Mon Global Events Only

I~ Make selection globally visible
Events:

Delete All Unused |

Click on Event List and the Project Events List window opens.
Click on Add Global Event (K).

Add Global Event

Event Parameters |

Del

Dependencies:

Add ko GN/\Locate

Delete Global Event:

Make All Global |@)xport

E@ V-8-Example

Electric Power
Emergency Cooling
FIRE

FIRE DETECTED

)O0000000000000

[

Click on the event (L) and then on Event Parameters (M).
The Event Parameters window opens.

W Fawe.. | HITimeP.. | I Hyperimks | Noss |

Type: [BASIC

El

Name: | PIPE SPLIT

IR

Part Number: I

Logic Mode: IEas4c

Circuit Ref.: I

LCN: [F121

Failure Model: I FIFE

Adjustment Factor:

Fault Tree Sequencing

% Initiator and Enabler " Initiator Only

" Enabler Only

Sequencing Order

=]

Description: LockName: [~

Group Labels : W

I Pipe Split

=

Change to Gate

Speliing | oK I

<[> T\Dependent Gates /]«

W Tmep.. | HI Hypedinks | Nows |

MName: IPIPE vl 7
Type (COF): IFixed 'l I‘

Unavailability: | 0.00707

~Uncertainty

Standard Deviation: | g

Distribution: |LagMarmal LI
Interpretation: |Mean & StD LI

Failure Frequency: I 0.00404

rUncertainty

Standard Deviation: | 0
Distribution: |Loghormal LI
Interpretation: |Mean & StD LI

Description:

I P

From Library | MNew Model |

Change to Gate

Spelling | oK I Cancel |
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9.  Add a new Failure Model and edit the parameters. Click OK in the Event Parameters window, in the Project Events List
window and in the Column Parameters window when finished.
10. Edit the rest of the columns according to the following table:
Column Name Event Name Failure Model Type Data 1 Data 2
Fire Starts Fire Starts Fixed Unavailability = 0.0015 Failure Frequency = 10
Fire Detected Fire Detected Rate Failure Rate = 0.00012 Repair Rate =0
Fire Alarm Starts | Alarm Starts Rate Failure Rate = 0.00024 Repair Rate =0
Sprinkler Starts Sprinkler Starts Rate Failure Rate = 0.00048 Repair Rate =0
11.  The column headings should looks like the following:

o] |1.|.||.|2.|.||

|3 |

E |

|5

] Fire Starts Fire Detected

Fire Alarm

Start

Sprinkler Starts

Editing the Consequences

1. Click on the Event Tree Tab to open the Event Tree Canvas (A).

ree: 1 - [IT - ltem ToolKit - C:\Documents and Settings\Gemina Pake\My Documents\DemoShield\Demoshield Yersion 6\

@ File Add Edit Layout Settings Analysis Chart Window Help
-~ — =
DS HE| & &x@x ST | hrr—% | EA > @ Be
B
- - i i i 3 kler 3 Start: -
CADocuments and SettindNerina P b Fire Starts Fire Detected Fire Alarm Starts | Sprinkler Sysiem Starls | CONSEQUENCE RESULT :I
&0 il Fire Starts In Main Bullding A ceiboied by Duboton 5558m By 31 Systemn is fotivate: Hlar Syvtem 11 Activated
= + Maintain 5ystems; ; : : 1
() + SpareCost Systems; ; ; ; B
‘ + RED Systems: ‘ '
E: + Fault Tree Spstems; : ' -
5 + WMarkow Spsterns: : ‘ e © Consequences
E = Ewent Tree Systems; ' ' Edt -
& 1= Fire Protection Spstem i i =) V-707-Example Consequence Category
S Success iz
* 1= Pipe Bieak = [ safety Name:  [afty
= 1 Minimum Damage
o 1= Loss of Coolant Acciden— ' [] Damage o Loss of Lfe | Description:  ['Safety Related Consequences such as sk ka niries or lof
h ! . {1 Limited Damage | Wet P
— ¢ | v - —_— 1 Mefor amage and Loss ores:
: Zanl [ Cors Conled [
= ' Bullding 1 Slow mele !
X ' Hele
\i # [ Enviranmental Category: |Hame: Weight: -
: ) Financial 1
= | = 1= Event Tree System:: Fire Protectio ga,ew Damage Mo Lass of Life 2
[ =}-==Initiator::B1::Fire Starts in the t E Limited Damage /et People 7
8 VA ! @ |satety Major Damage and Loss of Lite 30
= —-=_ Success:B2:Fire iz Dete ; & satety Core Coniad T
o =l Success:B5:Fire Ala — 6 |satety Siowe Mett 9
- = SuccessiBI:Sp 7 |satety et 0
. I Failure:B10:5pri | =l
o == Failure::BE:Fire Alanr ' ' < > [{IrNe / 1 |2
— - SuccesszB11:5) i - i H i H H
o I Failurez:B12:5pri : . . H -~
= Faiure:B3:Fire is NOT D bl d
g ==l Failure RE-Fire Alarm T
1 r » =] Dislog |  Gid £ EventTree J'Jl Chart Fiesult I
| L QHEEM
Far Help, press F1 Calumns: 4 Branches: 11 MUM
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Double Click on the Consequence Column Header (B) or click on Edit (C) then on Consequences.
The Consequences Parameters window appears (D).

Click on Safety (E) and then on Edit (F) and select Add Consequences.

Repeat Add Consequences to have a total of 4 consequences.

bl i

© Consequences

= W-707-Example Consequence Category
Mame: | Safety

Description: Safety Related Cansequences such as risk ko injuries or log

Damage Mo Loss of Life 2

1
2
5 Safety Limited Damage (et People 7
4 Safety hajor Damage and Loss of Lite 90
=) Safety Core Cooled 1
E Safety Slovwy et 9
7 Safety Met a0
|
< [» |\ consequences / . [ [

6.  Edit the consequences according to the following table:

Name: Weight:

Major Damage and Loss of Life 90
Limited Damage/Wet people

Damage No Loss of Life

Minimum Damage 1




276

ITEM ToolKit Getting Started Guide

€ Consequences

Edit ~

- @ Y-707-Example

=[]

Minimum Cramage

ﬂ Damage Mo Lass of Life
ﬂ Lirited Dramage [ 'Wek P
ﬂ Major Damage and Lass

+ [ﬁ Environmental
[fﬂ Financial

Consequence Cakegory

BES

Mame:

| Safeky

Descriptiaon:

Safeky Related Consequences such as risk ko injuries ar la:

Makes:

1
2
3
4

wdinimum Damage
Damage ko Loss of Life 2
Limited Damage et People 7

Major Damage and Loss of Life 90

4 | » ]\ Consequences / 1

7. Click OK when finished.

Editing Branches

A branch is a graphical representation of an accident sequence.

The following table lists branch types supported in ITEM ToolKit's Event Tree Module, and how they are symbolized:

Event Symbol on Symbol on Symbol on Event Tree Symbol on Event ..
System Lo Description
Type . Grid view Canvas Tree Tool Bar
Hierarchy
' Fai : . .
Failure I ux —W—: — Indicates a Failure
_ ' Branch
. = - ' Indicates a Success
Success T Syecess Branch ; - Branch
o _ init Indicates a Initiator
Initiator — —
! Branch
Null — - E Mull Branch E - Indicates a Null
' h Branch
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1. Click on the Event Tree Tab to open the Event Tree Canvas (A).

vent Tree:1 - [IT - ltem ToolKit - C:\Documents and Settings\Gemina Pake\My Documents\DemoShield\Demoshield Version 6\CD-ROM B0O0\Toolk. .. g@gl

@ File Add Edit Layout Settings Apalysis Chart Window Help — |5 X
FE fBEX STR | hrr— % EHA =W @ B
B
CADacuments and Settings\Gemina P IL Fire Starts Fire Detected Fire Alarm Starts Sprinkler Systern Startz CONSEQUENCE RESULT i‘
o — - Fre Starts In Main Bullding  [Rre debobd by Dobodon Syebm oy arry Systern is Astivated Sprinkler syrbeam 1+ Activated
= + Maintain Systems: ' H H H
® + SpareCost Systems; ' ' I I
— RBD Systems; : :
2: Fault Tree Systems; : :
E‘ [E Markow Systems; : : '
E - Event Tree Systema: : | Damage Na Lass afLil Wez: |
> 1= Fire Protection System !
o - '
- 1= PipeBreak !
=> . '
D = Loss of Coolant Acciden - : g Description: | Fire Starts in the Main Building
| | o Mame: | 1

sk |
=

Motes:

= |=-1= Event Tree System:: Fire Protectio
[ =I-—Initiator::B1::Fire Starts in the |
E: =l = Success:B2:Fire is Deter : : Group Labels: [V
P =l Success:B5:Fie Ala

o =L Success:B3:Sp : : Speling Ok Cancel |

I Failure:B10:Spi

u.| =1--F Failure::BE::Fire Alarr E
i— = SuccessiB11:5) H
o - Failwe:B12:5pi ..
P =1+ Failure::B3:Fire is NDTT:) ;IJ
g == Failure RA-Fire Alam ¥
| r >
LEQHEBN
For Help, press F1 Columns: ¢ Branches: 11 UM
2. Double Click on the Initiator Branch (B). The Branch Parameters window appears.
3. Enter the Branch Name, Description, and Notes.
4.  Click OK when finished (C).
5. Edit the branches according to the following table:
Column Name Type Branch Name Description
Fire Starts Initiator B1 Fire Starts in the Main Building
. Success B2 Fire is Detected by the Detection System
Fire Detected - . .
Failure B3 Fire is NOT Detected by the Detection System
Success BS5 Fire Alarm Starts Successfully
Fire Alarm Starts | Failure B6 Fire Alarm DOES NOT Start
Failure B8 Fire Alarm DOES NOT Start
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Column Type Branch Description Consequence
Name Name
Success | B9 Sprinkler System is activated Automatically Minimum Damage
Failure | B10 Sprinkler System does not Activate Damage No Loss of Life
ggrltnskler Success | B11 Sprinkler System is activated Automatically Limited Damage / Wet People
Failure | B12 Sprinkler System does not Activate Major Damage and Loss of Life
Failure | B16 Sprinkler System does not Activate Major Damage and Loss of Life

6.  The Diagram should looks like the following:

PR ET EUr T EER AN (RO EUr U NS R (T N RS I AU H U EEN I R EPR H N IR S
1

1| - Fire Starts - Fire Detected |Fire Alarm Starts | Sprinkler Starts -
1 Syuctes :
4! S Sprinkler Systern is. !
I . Syppess L - activated
K ~ Fire Alarm Starts o :
Successiully Eailure .
R T " Sprinklef System - !
S rtes: - does not Activate -
- -Fire is Detected by e !
1: the Detection Svstemn Sycce .
ol o Sprinkler Systern is. N
Eailure activated
1! Initiator "t Fire Alarm ddes’not o N
4_ - Fire Starts in the - - Start- Failyre I
4! ain Building - S v . Bprinkler System - N
_ . does not Activate |
Eailure : Failure ; Failure :
e " Firg is'not Détected " Fire Alarmd déesnot T Bprinklef Syistein ':
- b the Dretection - - Start- - does not Activate -

Performing Analysis

Event Tree Module provides a method to:

e (Calculate Importance values.
e (Calculate Event Sequence Unavailability and Frequency.

NOTE Before performing analysis, follow the procedure in “Verifying Data” to identify and correct any errors in the

system. You cannot perform the analysis until all errors are corrected.
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To Verify the Data

1. Select Verify Data from the Analysis Option in the Menu Toolbar.

Analysis Chart  Window

Skatus...

Surnmary

2. Ifno errors are detected the following windows will be displayed.

Advisory Msg

ET Analysis completed - Without errars

3. If'the following window appears, correct the detected errors and repeat the step 1.

© ITEM ToolKit Verification Results

1 Msg+#: | 2 Msg Tvpe | 2 IMsg Text: Save

1 Errar Mot all sequences have an end branch, ET System "Fire P

Tokal Msgs:
1
Filker

Update

[+ Errors
v Warnings
Show Msgs:

|

100

>
CK | Cancel |

To Analyze the System

1. Inthe System Window, click the system header.
2. From the Analysis Menu, select Perform. A dialog box displaying the progress of the analysis appears.

fnalysis Chart  Window

Yerify Data. ..

Status..,

Samrnary
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When the analysis is complete, the Verification Msg. dialog box appears. Click OK.

Advisory Msg

ET &nalysis completed - wWithaut errors

The Event Tree canvas is also updated with the analysis results in the Result column.

= 1 1 [ 1 1 [l 1 I [ 17 | 1 = 1 1 = 1 1 i 1

L L
Fire Starts Fire Detecte Fire Alarm Starts

5.

Sprinkler Starts

Consequence

Result

Fire Starts in the
Main Building

Damage W=1::

ucie
Sprinkler System is
activated

ycce
Fire Alarm Starts
Successiully

ycce
Fire is Detected by
the Detection Svstern

Sprinkler System
does not Activate

| Limited D

Damage No Loss of Life W=2::

Sprinkler Systermn is

Failure activated
Fire Alarm does not
Start

Sprinkler System
does not Activate

Failure Failure Failure
Fire is not Detected Fire Alarm does not Sprinkler Systern
bv the Detection Start does not Activate

O ET Results O ET Results

Major Damage and { 0ss of Life

=9

Major Damage and L 0ss ofLife
W=a0:;

peopie W=7::

S$eq-Q=0.00000096:: Seq-w=5.624

Seq-Q=0.0000063:: Seq-w=5.624

S$eq-Q=0.00000687:: Seq-w=5.624

Seq-Q=0.000453:: Seq-w=5.624

Seq-Q=0.000843:: Seq-w=5.624

Select Summary from the Analysis menu to view the results. The Event Tree Results dialog box appears.

& EndBranch Lfe Time (Hours): [E7600 & Eﬂﬂ Branch Risk of Major Damage and Loss of Lfe Consequencs = Life Time (Hours):
€ Consequence Somey S Summary
= Fire Protection Syster | Parameter: [valie [ Mean [sto EA [ 5o [os% [ es.00% | B @%EW?‘E(UEH Syster | Parameter: [ alue [ Mean [sip [5% [sow [osn  [ssome |
16 : = B0 safet Unavaiabilty Q: 0.00i4. O [ [ 0 0 0
< &34 Unavallability G 0.0014, ] 0 [ 0 L] 0 i silability
e Failure Frequency W:  9.9991 1] 0 o 0 o 0 @ [ g |Fallure Frequency W 9.998455 0 1] 0 ] ] ]
- BiZ Mo of Cut Sets: 1 g Limited Daman | Mo of Cut Sets: z
4 810 Damage Mo L
I g & Minimum Dam
mportance mportance
Event: Fiesely: Birribaum: B-Proschan Event: Foiizsely: Birnbaum: B-Proschan
FIRE 1 099991838 1 FIRE 1 1.9998368 1.9999456
FIRE DETECTED 1 0.0014999184 +897570%-13 ALARIM STARTS 0.0029996368 9.7948752¢-13
ALARM STARTS 1 0.0014999184 4,5975700-13 SPRINKLER STARTS 1 0.0023395368 9.7948752¢-13
SPRIMKLER, STARTS 1 0.0014333154 4,837570%-13 FIRE DETECTED 099397279 0.001433918+ +.5374376e-13
< 3 < >
Cut Sets Cut Sats
Hoi | Unavaiabilky: Frequency: Events Mo: | Unavallabiliry: [ Frequency: Events
1 0.0014395776 9.9991838 ALARIM STARTS +:FIRE :FIRE DETECTED ::5PRI 1 0.0014996776 9.9991838 ALARIM STARTS ::FIRE : FIRE DETECTED {5PRI .
2 4.08097532-6 000027206507 ALARM STARTS :: -FIRE DETECTED: {FIRE 1:SPRI
< 3 < > < 3 |2 >

Understanding Analysis Results

Unavailability Q: Represents the probability that the component or system is unavailable at any given time. “Q” equals the
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 per unit time, given that it was working correctly at time
zero. “W?” is equal to the number of expected system failures.
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No. of Cut Sets: Represents a group of events that will cause system failure if and when they occur together.




282 ITEM ToolKit Getting Started Guide

Importance
F-Vesely

The F-Vesely (Fussell-Vesely) importance measure represents an event contribution to the system unavailability. Increasing 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 event's
unavailability.

B-Proschan

The B-Proschan (Barlow-Proschan) event importance measure takes into consideration the sequence of event failures within
its calculation. It is the probability that the system fails because a critical cut set containing the event fails, taking into
consideration that the event fails last.

€ ET Results

(+ End Branch Life Time {Haurs): Ii
" Consequence Summary
=-[[7] Fire Prokection Syster | Parameter: | value Mean StD 54 |s0% |95 | osaoow |
=1L =i LInarvailability € 0.0014... 0 0 ] ] ] 0
- BE11 Failure Frequency W 9.9991,,, 0 ] u] u] u] ]
- Bz Mo of Cuk Sets: 1
- Ei0
- B3
Irnportance
Event: | F-Wesely: | Birnbraurn: | B-Proschan
FIRE 1 0,99991538 1
FIRE DETECTED 1 0.0014999154 4,597570%-13
ALARM STARTS 1 0.0014999134 4.597570%:-13
SPRIMKLER STARTS 1 0.00149991 54 4.897570%-13
< 3
Cuk Sets
Mg Uniavailability: Frequency: Events
1 0.0014998776 9,9991535 ALARM STARTS ::FIRE ::FIRE DETECTED ::5PRI...
< L IE
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How to Transfer Event Tree Data to Microsoft Word

A powerful export facility is provided with the Event Tree module that will allow you to transfer data directly to Microsoft

Word.

1. To access the Microsoft Word transfer facility, select the Microsoft Word icon from the Event Tree Toolbar.

[brr— % A >E ©CHTEeE |
—

g Transfer to Microsoft word

ted

Fire Alarm Starts

Sprinkler Starts

Con

Sycee

2. The Range window appears. Check all desired options and click OK.

€ Transfer To MS Word Dialog @

Page Range
& al

" Selection
" Current Page

" Pages from: ,? ta:,?

Total Pages : | 2

™ Fit To Page
Reference Table

= [ortbyname -]
Header Footer
Header

r

[ = Jeenter =
Foater

[ = Jeenter =]

3. The Event Tree pages you have selected will be transferred directly into Microsoft Word. Microsoft Word does not have
to be active on your desktop to perform this transfer; it will open automatically.

Fire Starts

Fire Detected [Fire Alarm Staris|5prinkler Starts‘

Consequence

Result

Success
Fire is Detected by
the Datection Sustem

Initiator
Fire Starts in the
Main Buildina

Success
Fire Alarm Starts
Successfullv

Failure
Fire Alarm does not
Start

Success Minimum Damage W=1::
Sprinker Systemis
activated
Failure Damage No Loss of Life W=2::
Sprinker System
does not Activate

Success
Sprinker Systemis
activated

Major Damage and Loss of Life
w=90::

Failure
Sprinker System
does not Acfivate

Limited Damage/Wet people W=7::

Seq-Q=0.00000096:: Seq-w=5.624

Seq-Q=0.000063:: Seq-w=5624

Seq-Q=0.00000687:: Seq-w=>5.624

Seq-Q=0.000453:: Seq-w=>5.624
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4. Event Tree Editor Screen, Toolbar and Shortcut Keys Quick Reference

The Event Tree Editor Screen

© - ::Event Tree:1 - [IT -*Zm ToolKit - C:\Docume# and Settings\Gemina Pz/e\My Documents\DemoShield\Demoshield Version 6\CD-ROM 800XToolkit... E]g|

@Eila Add Edit Layout Settings Analysis ChagpPWindow Help

D B2 X G hrr—% EHA >N @ Be
BE
£:\Documents and SettingstGiemina... [ 4| Fire Starts Fire Detected Fire Alarm Starts prinkler System Starts ﬁl
o —
= + NSWC Systems: FR=1810 Fire Starts in Main Building | Fire detected by Datection System [Alarm System is Activated| Sprinkler System is Activated
® + RDF Systems:; FR=1.6668 : i H H i
+ 2398 Systems; FR=6.8023 H : H H i
= H : H H :
= + FMECA Sustems; : ; : : ;
% + H H |
s + vBOQ=E TR0TOET e-6 S 204
— Sprinkler System is astated
by + : Automatically
§ + : ; i:B5::0=2. 7207057 ¢ 513 264
- + Markoy Systems: H . er; Alar;SIllarts
— : . uccessfully
L0 = Event Tree Systems; : : B10:0=0.00007270 w=3.2640
— 1= Fire Protection System H i \ Sprinkler System DOES NOT i
- | 1 | Activate 1
1= Pipe Bresk H LB20=2 7207057 e-Biune3. 264 H :
{= Loss of Coolant &ccide_| E Fire is Detectad by the E 3
- : Datection System ' |
< | W : 1B11:0=2 7207087 e-5ow=3.264
H Sprinkler System is astivated '
H Automatically '
2l : ::B6::2=0.98997 279 :me3.2649¢ .
+Initiater:B1::0=0.0015:=10 ; Fire Alaim DOES NOT Start :
2 = Fire St‘;‘:”':i:‘he Main B12:0=0.00007270:m3.2640 |
i Initiatar: B 1::Fire Starts in the b H ¢ H ) Sprinkler System DOES NOT :
= —-= Success:B2:Fieis Detecl Actiuate
i ! . . H :
== Success:B5:Firs Alar ; : : :
& B35S prit i H H '
= I Failure::B10::Sprin H B3 2=0.99997 279, m=3.2649¢ 1:69::2=0.99997279:n=3.2649¢ HE16: 0=0.99997 279 3. 2649 ;
e - E ! Fire is HOT Detected by the ! Fire Alamm DOES NOT Start ! Sprinkler System DOES NOT !
E BE- Fie Alaim | : ' Detection System : : Activate '
] cessiB11:5m : | : : '
— Alure::B12:Sprin ! ! ! ! !
=-=F" Failure:B3-Fire is NOT De : | : : |
== Failure::BS: Fire Alam | H : H H :
I Failure::B16:Sprin : : : : :
[l | f

Lk oh

Lo BB
Columns: 4 / Eranches: 11 / MM

1 2 6 6

‘l | 3 5 , Dialog = Giric B EventTiee I]l Chart Result

For Help, press F1

The Event Tree editor can be made visible by selecting the Dialog Tab (1) or the Event Tree Tab (2). Its main elements are the
following:

e Main Menu (3): Quick access to the main functions.

e Default Toolbar (4): Quick access to the more frequently used menu options.

e  Event Tree Toolbars (5): Quick access to Event Tree editing functions.

e  Diagram Editing Toolbar (6): Quick access to Diagram editing functions.

e  Project Window (7): A hierarchical view of the project and systems.

e  System Window (8): A hierarchical view of the system, blocks, connections and nodes.

e  Event Tree Window or canvas (9): The area in which the Event Tree can be graphically edited.
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The Default Toolbar

Immediately below the pull-down 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.

Default [3]
DEE B0 Xan & %8

Tool Name Description
0l New Opens a new project.
’* Open an existing document. The ToolKit displays the Open dialog box, in which you can

= Open .
locate and open the desired file.

E 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 Removes selected data from the document and stores it on the clipboard.

Copy Copy the selection to the clipboard.

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

Pt Delete Item Delete the selection.

K7 Undo Reverse the last editing. Note: You cannot undo some actions.

% Print Print the active document.

E About Open the About ITEM ToolKit Window.

N.E? Help Open the ITEM ToolKit On-line Help.

The Event Tree Dialog Window Controls

The Event Tree Dialog Window Contains the following Controls.

v Y

Tool Name Description

K Undo Changes  Cancels the latest operation.

E Analyse Run the Analysis of the system.
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';',B/r“ Check Spelling  Check the Spelling of the selected Text.

The Project Toolbar

The Project Toolbar displays the available analysis options for the ToolKit application:

HNEENFQAUBAEED

Tool Name Description
MIL217 Add a MIL-HDBK-217 (Electronic) System.
Telcordia (Bellcore) Add a SR-332 Telcordia (Electronic) System.
IEC 62380 (RDF) Add an IEC 62380 French Telecom Standard (Electronic) System.
299B Add a 299B Chinese Military Standard (Electronic) System.

NSWC (Mechanical) Add a NSWC (Mechanical) System.

& M DB R & v ERDEE

Maintain Add a Maintain MIL-HDBK-472 Procedure V System.
SpareCost Add a Spare Cost Spares Scaling and Ranging System.
FMECA Add a Failure Modes Effects and Criticality Analysis (FMECA) System.
RBD Add a Reliability Block Diagram (RBD) System.
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 Canvas Toolbar

The Canvas Toolbar contains commands that affect the appearance and behavior of the canvas.

== EEE|

Tool Name Description
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Tool Name

Description

ﬂ Undo

Undo the last command executed on the canvas.

Redo the last undo that was performed.

ﬂ Redo

Toggle Grid

Turn display of the grid on and off.

D Snap to Grid

Toggle the snap-to-grid feature on and off.

il Toggle Page Bounds Turn display of page boundaries on and off.
The Event Tree Toolbar

The Event Tree Toolbar is used to create and control Event Tree Analysis through the commands it contains.

[h~r—% QA |>H © < e

Tool Name Description

E Select Cancels add mode.

L Success Branch Creates a Success Branch symbol on the Event Tree diagram.

-~ Failure Branch Creates a Failure Branch symbol on the Event Tree diagram.

— Null Branch Creates a Null Branch symbol on the Event Tree diagram.

% Insert Column Insert a New Column on the Event Tree diagram.

Image Allows the user to add an image component to the canvas.

é Text Allows the user to add a text component to the canvas.

E Auto Arrange Allows the user to organize the components on the canvas.

Transfer to MS Word Allows the user to transfer any Event Tree Diagram directly into MS Word.
E Start ETA Analysis Allows the user to perform the necessary calculations of the analysis.

E Abort ETA Analysis Allows the user to stop the analysis or calculations currently being performed.
% Summary Displays a summary of the analysis.

E Header Footer Allows the user to create a header and footer for all Event Tree pages.
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E‘E Fit to Page Allows the user to Fit the Event Tree diagram onto one page automatically.

2 5| Reset Fit to Page Allows the user to undo the Fit to page previously carried out.
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The Zoom Toolbar

The Zoom Toolbar contains commands for zooming and panning the canvas.

Hmﬁﬁﬂﬂﬁh

Name

Description

Ruler Control

Turn the ruler of the canvas on or off.

=Y SR

Properties Opens the properties window and allows the user to change the component properties.

Zoom Allows zoom in by selecting the area with the left mouse button and zoom out by clicking
on the right mouse button.

Zoom to Fit Sets the magnification level of the canvas so that all components on the canvas are visible.

Zoom to Selection

Sets the magnification level of the canvas so that the selected components are visible.

|z |8 |3

Pan Changes the pointer to a hand and allows grabbing the canvas with the mouse and panning.
Shortcut Keys:
Key Function
Ctrl + N Open a new project.
Ctil+ 0 glr;en an existing document. Displays the Open dialog box, in which you can locate and open the desired
Ctrl+ S Sa}ve the active project with its current name. If you have not named the project, the Save As dialog box
will open.
Ctrl +P Print the Active View.
Ctrl + X Removes 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 the clipboard at the insertion point.
Del Delete the selection.
F1 Open the ITEM ToolKit On-line Help.
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CHAPTER 13

Working with Reports

ITEM ToolKit has a long list of pre-built reports that you can choose from, or use as a foundation for customized reports.
Each module within Toolkit (MIL, FMECA, RBD, etc.) contains many reports specific to the type of information you would
expect to see in a report from the module.

Report templates (pre-built and customized) are stored under the Reports folder within the Toolkit installation on your PC.
The template files have a .trt extension and can be sent to other Toolkit users for their use as needed.

This chapter covers:

1. Selecting and Previewing Reports
2. Creating Report Templates
3. Customizing Reports

4. Problem solving

1. Selecting and Previewing Reports

It is important that the default printer you have associated with ITEM ToolKit be functional and configured to support the
printing of Reports. Be sure to check that the printer defined in File — Print Setup is online and is configured to support the
page format of the reports you wish.

Additionally, it is important that your Analysis results are complete and current. The Report Generator will advise you if the
results are out of date, but you will have to determine if the Analysis is complete enough for reporting purposes.

Locating the Reports
Reports are located under File — Print — Reports or File — Print Preview - Reports. The window that appears has four main
tabs to perform work on. The following sections cover the tasks that you can perform on each of these tabs.

Selection Tab

On the Selection tab you can select one or more reports to have the Report Generator create for you. On the left is a list of the
currently open Projects/Systems in ToolKit. On the right is a list of the available Reports (pre-built and any custom reports
you have made).

Choose the Project/System you wish a report for, check the box next to the specific report, and then click the Preview tab.
You can always click the Print button if you want to go directly to printing the checked report(s).
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The Report you selected will appear in the Preview tab for further actions.

€ IT Reports

Prink |

Ok | Cancel |

Selection } Prewview l Tetnplates Custorize l

| Project | System Selection:

| Repart Selection:

= El Projects

[ 1Pz 12 1T Project
= ﬂf‘:’j W-500-Example ITP i ¥-3-Example
MIL-217 Syskems;
Bellcore Systems;

+
+
Mechanical Svstems;

RDF Swskemns;

@ ABCSYS RDF 2000 {IEC 62380 TR |
2998 Systems;

FMECH Sywskens;

MainTain Syskems;

+

= DE Reparts

o D w1217 reports:

+ Dﬂf’j Bellcore Reparts:

- D@ RODF Reparts:
O 2 ENELE:
15 Parts List
[ &l Parameters
[ r=d FiFactors
[ 1= Allacation

[ 1E ROF 2000 Failure Rake Refort

+ D@ 299E Reparts:

[ Group

SpareCost Systems;
RED Swskemns;
FT Svstems;

Use the Group checkbox to create a
report that is Grouped by the

Markow Syskems;

IR T

Event Tree Systems;

indentures of the System. Each Block
in your system will be a different set of
report pages which you can browse to
quickly.

n T T

I =F T
+ Dﬂff] Maintain Reparts:




294 Item ToolKit Tutorial

Preview Tab
After selecting a report, click the Preview tab to see the generated report. From this tab you can browse through the reports(s)
page by page, zoom in/out, print, and export/save to other report file formats.

To view a different report, return to the Selection tab, select the desired report, then return to the Preview tab.

€ IT Reports

Previous Repork | Mext Report | Print | QK | Cancel ‘

Selection l Preview l Templates ] Custotnize l

S & F 7=z~ L of 1+ (] #h .

Presview ] \
Name : ARCENVE RO F 2000 JIEC 62350 TR Bd .1 RDF Fa"ure Repon Dk | Z00EE0
Pareni Nane: Time : 02524
Fallure :gﬂﬁ
Pavert Name | Category Descaption Chout Bed Guavtty  |Aelure Rate  |ALSnlore Sate Pecert MTEE
(Desaobion Covtabubion
RECTYS AOF|Block Pt Sapply 1100240 W A T e == R ke g b
2000 (1EC Sapply, SWHZW DG Oulpul
62320 TR
Ed.1)
10 (Capac or, Capad bor, Fled Flas lc Paper |G 1 01355857 |0.43850asT  |D.ASTT2576% | 7 20587 S
Flzzd Plaslc | DIglEcic
Paper
Dlelechkc " o
Co-10NE 1o Capacikr,  |Capacilor, Flzed Plasic Paper c%adD.CIrCUIt Ref {Merno |.|3!-TEE5 D.15430Tem% |7 354763
Flzed Plas I | Dlglecke
Faper
DIElECHC
C=0s COk 10 Can ac o, Capac or, Floed Plasic Paper (G305 1 013576255 |04357ER55 |0 15439700 |7 354763
Fleed Plas lc | Dleleckc
Paper
Dlelechc
TRANS. 10 Irduchor ! Irducior ! Trars fomer T1 1 OFE=2T1 03171 036057 320% | 3155852 1
MO DEL Trares fomer
AT-3
= o) 10 (Cmp i b, Capad bor, Floed Plaslc Paper [G2 1 013575855  |043576855  |0.15430760% | 7 3554763
Flezd Flas Ic | Dleleckc
Paper
Dlelechc
THEIS 10 (Capac or, Capad bor, Floed Flas Ic Paper [C13-16 1 013578855 |043576855  |0.15430765% | 7 3554763
208 Flzzd Plaslc | Dlglecic
Paper
Blelecke
=== 10 Dlode, LED Dlode, LED 004 1 EElEnEE-] EEkEnkE-] D5.454500N | 15552835

Click the envelope icon to export the report to
another file format, such as PDF, RTF, Excel,
HTML, XML, etc.

Choices
At this point you can decide if the pre-built reports will suit your needs. If not, continue to the next sections to learn how to
modify the existing reports, or build your own.
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2. Creating Report Templates

Templates Tab

As mentioned earlier, each report (pre-built or custom) is stored as a .trt file under the Reports folder where ToolKit is
installed on your PC. You can Load an existing template, edit it and save it on the Templates tab, or you can create a new
template from scratch.

£ IT Reports |:|@|gl
‘ | Prink ‘ oK | Cancel |

Selection l Prewiew l Templates l Customize l

| Available Fields | Parameters Load Ter\nplate ‘ e Template ‘ | Save As ‘
- (B reports L | \\ Template Mame
+ Project: |
- MIL217:
¥ Swskem Parameters | \ Selected Fields
+ General Parameters Mo: | Tablé\ | Field |
¥ Physical Parameters 1 MILZI\:\:Pi Factor Pi Factors all
¥ Application Parameters 2 MILZ17N\:Fi Factor Pi Fiace:
- Pi Factar Choose Load Template to open
Pi Factors Al an existing Report to edit.
Fi Base
Pi Environ Choose New Template to create
Pi Quality a new template from scratch.
Pi Tempetature
Pi Stress Use Save/Save As to save your
+ allocation Parameters work.
+ Man Op Failure Rake

H Hon Op Fi Factors Pick from the lists of
* Hon Op Parameters available parameters
+ Belcore: to appear on the
H RDF: report then use the
+ 2958 arrow buttons in the
+ MW center to place or
+ FMECA: remove them on the
s RED: template.

+ - B FT: 2 I

Once you have created or edited your template, be sure to save it with a meaningful name. Once it is saved, return to the
Selection tab, locate the report, and then Preview.
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This is an example of a template being created. A few parameters have been selected from the list on the left, and the arrow
buttons have been used to move the parameters over to the right side for inclusion in the template.

If you want to move any parameter up or down the list, select it, and then use the blue up/down arrows to change the order of
the parameters.

€ IT Reports

- B

Cancel ‘

‘ ‘ Prink |

o |

Selection l Presyiew ] Templates} Custatrize l

| Available Fields [ Parameters Load Template | Mew Template ‘ | Save As ‘

- E Reparts ~ | Template MName i

+ Project: | /
|

= MILZ17:
+ Swskermn Parameters
= General Parameters Mo
Part Mumber
Mame
Farent Marme
Cirewit Ref
Analyst
Category Description

Quankity

| Selected Fields

| Field | |
Part Murber
Marne
Analyst
Descripkion
Failure Rate
Unavailabilit

| Table
MILZ17:
MILZ17:
MILZ17:
MILZ17:
MILZ17:
MILZ17:

izeneral ...
izeneral ...
izeneral ...
izeneral ...
izeneral ...
izeneral ...

[mu A I N T R

A

e

Description

Makes

LCN

Failure Rate
Failure Rake Mean
Failure Rate StD
MxFailure Rate
Cannection Rate
MTEF

Percent Contribution
Unavailability
Derating

Derating Standard
=k

hd

After you have arranged the
parameters in the order you
wish, click the Save As
button to give the template a
meaningful name.
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3. Customizing Reports

Customize Tab

This tab provides you access to the specific elements that make up the report. Column widths, header/footers, graphics, etc.

are all controlled on this tab.

Header Tab

© IT Reports

Selection lPre\riemJ lTempIates G

| Repork Template Selection:

- E Reparts ~
S MIL217 Reports:
Failure Rate
Parts List
Parareters
Pi Factors
&llocation
MonOp Failure
ManOp Pi Facte
ManOp FiParal
MIL-217 Faiure
MIL-217 Parts
MIL-217 Pi Fac
Bellcore Reports:
ROF Reporks:
2995 Reports:
NSWC Reports:
FMECA Reparts:
REC Reporks:
FT Reports:
Event Tree Reports

Markow Reparts:

IEIOICTIICT

SpareCost Reports
< >

Report 'Font Type' selection

Prink ‘

O | Cancel |

| MIL-217 Failure\{grt

|Fie|c|s to inchude in hea

section

- D@ Prediction Parame
053 Title
Mame
Parent Mame
[ " Part Mumber
0O 3 wew
008 cireuit Ref
[ " Analyst
O Quantity
[ "4 Mo ©n Standb
0O & mrmw
[ " pescription
[ &4 Function Desc
[ " Mokes
O Compiled By
O approved By
Failure Rate
MTEBF
[ " unavailability
[ & Target Rate  »

£ >

ields l Footer l Group Header l Group Footer l Paper Size /0. l
™ Left

" Top ™ Centered  Bottom

Horizonkal Justification
« Centered © Right

Wertical Justification

Save As

[ Group

Fork
When you choose the report template
on the left side, the list of fields
Fq (parameters) that appear in the header
| of the report appear in a list on the
o Header tab. Check those you wish to
' see in the header of the report.
5 Additionally, you can edit the
ac look/justification of the header with
the settings on the Header tab.
Be sure to Save your settings before
previewing again.
Border, ..
Bitrnap
Insert |
Justification, .. |

done here.

Inserting a graphic in the header is
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Inserting a Graphic

One aspect of customizing a report would be to add your company logo or other graphic to the header of the report. This is
easily done, but there are positioning and size limitations. Use the Insert/Remove and Justification buttons at the bottom of

the Header tab to work with graphics.

Use the Insert button to locate the graphic. Typically used file formats are available in the drop-down list. Be sure that the
graphic you are intending on using is small enough to fit within the bounds of the Header area on the report.

Use the Justification button to move the graphic left, center, or right within the header, and top, center, bottom of the header
area. Caution: If you have other information already in the header, it may be covered up by the graphic if they occupy the same

space. You can make small adjustments to the graphic position by using the numeric fields provided.

These settings place the graphic in the upper-right corner of the header. Note in this example that the graphic has covered up
some information. You will need to remove or move those fields of data in the Header tab to solve the issue.

IT Report Image Justification

Horizontal Justification
" Left  Centered f* R

‘Wertical Justification
& Top  Centered { Boktom

o]

Cancel |

ooGdz EMM: Ground benign TBEWP: 45 Foahyst:
Wy Cimud Rt | Quantity Fadlue M= Faire Pement Ty
Rate Fate Cordribetio
I

, A Bect 1 0.0191 0.0131 0.142 5214
zer 1 12.417 1247 09 563 7453
| Circuit 1 0039 0.039 0.229 2560

1 0.0 o.o 0.0 Mo
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Fields Tab

The Fields tab is where you can adjust how the columns of your report are fitted to the data. You can have the column fit
either the heading, the data itself, or you can specify exactly how wide the column is. (1 TWIP = 1/1440 of an inch)

Many times, the number or width of the columns will cause them to run off the right side of the paper. Use this tab to make the
necessary adjustments to the column widths to fit the report on the paper as you desire.

€ IT Reports

Selection ]Pre\rieuu ]Templaﬁes ICusmmize

Repork Template Selection:

- E Reparts

-

T

MILZ17 Repoarts:
Failure Rate
Parts List
Parameters

Pi Fackors
Alloc aticn
MonCp Failure
MonOp Pi Facke
MonOp PiParal
MIL-217 Failure
MIL-217 Parts
MIL-217 Pi Fac
Bellcore Repoarts;
ROF Reports:

2998 Reports:
MSWiZ Reports:
FMECA Reports:

‘ Print ‘ Ok | Cancel ‘

r l Graup Header ] Group Footer ] Paper Size / 0. . ]

FieldMnr repork

| Field Heading

Sawve As

= Report: Failure Rate
Part Murnber
Parent MName
Cateqory Descripkic
Descripkion
Circuit Ref
Guankiky
Failure Rate
MxFailure Rate
Percent Contributio

MTEF

RED Rg

m
P

-
2 m
-

Choose the data range that
the report wil

I include.

Matkoy Reports:

Spare’ost Reports o

>

Report ‘Font Type' selection

| Marme

Field width
™ Fit Heading ¥ Fit Data

Fonk
Heading. .. |

[ Group

TWIPS |0

299

Choose the column, and then

Ii select how it will be fitted to

the data.

Fields. .. |

Fonk | Arial | Arial

Style [Ttalc | |Requar =]

Size |10 | |10

[

™ Underline [ Underline
Background Calar
Heading... | Fields. .. |
Prewirw Prewvirw
Data R,
el g Border...
v Blocks and Components =
[~ Blocks Cnly e |
[~ Components Only Remove Field
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The Field Width setting controls whether the column width follows the Heading of the column, the width of the data, or a
specific width set in TWIPs. (1 TWIP is 1/1440 of an inch)

Mame: Funcational Dewice 1xFR: 13.476 1« CR: 0.000552 EN'A: Ground benign
Part fbr ber i e Category Desorption | Descrpion
AETED Funcation | Capacitor Capacitor, A Bect
al \\
i . \
Dewiced | . Note how the data
ZaCz A Funcation  |Diode, Laser Diode, Laser wraps in the

Device 2 column. This

asdasd Funcation  |Mlicro, Digital Integrated Circuit column is set to
al follow the width of
Dz 3 the Heading.
ZHEING Funcation | Estermnal Estemal
al
Device .4

ooz EMM: Ground,benign TBEWP: 45 Pnahyst:
Wi Cimudt Re | Quandity Fafure M= Fafre Pemeant Ty
Raite Rate Condribetio
il
, A Bect 1 0.0191 0.0191 0.142 5214

zer 1 13.417 13417 99 563 745

Note how these two columns of data are T 0039 0034 0259 560
compressed to fit on the page. You will
need to go into the Fields tab and make
adjustments to make these fit nicely.

1 0.0 o.o 0.0 Mo
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Footer Tab

The Footer tab, similar to the Header tab, controls the information that is displayed in the footer of the report.

Group Header and Footer Tabs

If you have checked the Group box, the report will group the results by component categories, parent names, and other aspects
of the system. You can control the header/footer for the Groups in the same manner as you do with the report header/footer.

Paper Size Tab

The Paper Size tab is used to define the dimensions of the paper you want the report to fit on, as well as the margins. Be sure
your printer supports the paper dimensions you wish to use.

€ IT Reports

| Prink

| Report Template Selection:

- @ F.eparts -~
= I[3 MLz17 Reparts:
Failure Rate
Parts List
Parameters
Pi Factors
Allocation
NonOp Failure
MonOp Pi Fack
ManCp Pi Paral
MIL-217 Failure
MIL-Z17 Parts
MIL-Z17 Pi Fac
Bellicore Reports:
RDF Reports:
Z99E Reports:
NSWC Reports:
FMECA Reports:
RED Reports:
FT Reports:
Event Tree Repork:
Markov Reporks;
SpareCost Reports .
< >

ITTEIICTEIT

Report 'Fonk Type' selection

Selection l Presiem ] Templates ] Customizel

Header l Fields l Fodter l Group Header l Group Footer l

Paper

Size |,q4

Source |L0wer

Crigntation

" Partrait

Margins

Left | 350

* Landscape

300
350 Right

300
Bakkam

Save As

[ Group
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4. Problem Solving

Listed below are some common issues you may encounter while working with Reports.

When I preview a report it is blank.
Be sure that you have matched the type of System you have selected (MIL, Telcordia, Fault Tree, etc.) to the type of
report that you have selected. If you have a MIL System selected, yet select a FMECA report, the resulting report
will be blank.

Some of the columns in my report are blank.

There are many opportunities to enter data into ToolKit. If you leave blanks such things as Descriptions, Names,
Part Numbers, etc. when you run a report, these columns will appear blank.

Column widths and data wrapping within the column makes the report look messy. What can I do?
Using the Fields tab on the Customize tab, you can adjust how the width for each column is determined. You can
choose to either follow the column heading width, the width of the data (which changes), or fix the width in TWIPs.
Depending on the nature of the columns and your data, you may have to adjust each column differently.

I make a change to a template, but it does not seem to “stick”.

After you make a change to a template, be sure you Save the template. Additionally, be sure you have the correct
template selected for preview.

When I choose columns for a template, some come up blank, but others have data in them on the report. I know those
blank columns have data in them.

Certain combinations of columns will result in this effect. For example, if you want to see System level information,
and Component level information all in the same row of the report, some combinations of this cannot track with
each other.

The columns are cut off on the right side.
Depending on your data and columns selected, you may reach the physical limits of the paper. In this case you will
have to either remove columns, use larger paper, or adjust the column widths. Often times it is better to remove
columns that to try to fit everything on to one page.

One column seems to take up all the room on the page.

This is common with Description fields. The only real solution is to force the column into a specific width and let
the data wrap as needed.

I don’t understand where some of the values in the columns came from?

Some column values are ones you have entered, while others are calculated by ToolKit for you. Find these values in
the Results window within ToolKit.
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CHAPTER 14

Import/Export

One of the powerful features of ToolKit is the ability to import and export data to/from a variety of formats, Microsoft Excel
and Access are just two of the choices.

This chapter covers:

1. Creating a bill of materials in Excel
2. Importing the bill of materials into ToolKit

3. Exporting a system from ToolKit to Excel

1. Creating a Bill of Materials in Excel

Importing a Bill of Materials into a Project or Library

You have an Excel worksheet BOM that contains component information that you wish to import it into a MIL-217 System
within a ToolKit Project. The columns of data in the worksheet have names, but you are not sure if they match the MIL-217
General, Physical, or Application parameter names used in ToolKit.

Preparation

The first step is to make sure the columns and values in the worksheet are closely related to the MIL-217 parameters found in
ToolKit. This will enable you to use the Auto-Match button during the field mapping process. You may discover that you are
not using all of the possible parameters that MIL allows. By looking at the parameters via ToolKit for the components you
will be using, you can quickly identify the ones typically used.

Add a few of your common components to a MIL-217 System, then view the General, Physical, and Application tab panels on
the Dialog window for the system. Here you will see all of the parameters for the components. Following are those commonly
used:

For Resistors — Category, Description, Rated Power, Applied Power, Power Stress
For Capacitors - Category, Description, Rated Voltage, Capacitance, Applied Voltage, Voltage Stress

Note: You can also Export any system to an Excel spreadsheet to see the specific column requirements. Build a system with
blocks and components, then File — Export. Follow the Wizard to produce an Excel file. Yes, you can then use this generated
Excel file as a template for your BOM.
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In addition to the MIL-217 parameters, you can have the following columns in your worksheet for ITK to import:

ID — a unique, sequential ID number for each block and component row in the sheet

System ID — a static number indicating the system that the block/component is a part of (used only if you have more than one
System in the Project)

Parent ID — a static number that points to the block that the component is part of. (0 for blocks, 1 for components)

Name — should be unique, or left blank, ITK will assign a unique numerical name to the block/component

Category Keyword — this is a two letter designator for the block/component (BK for block, CR for a cap, RS for a resistor.
(See the ToolKit Help text for a listing)

Make the Worksheet

1. Now that you understand the columns required in your worksheet, you can begin constructing an example. We suggest
the following:

Notice how all Components are assigned to the same System ID, the Block is Parent 0, and each Component is assigned

ID System ID Parent ID Name Ez;ev%z:(); Description Capacitance
1 1 0 BK Block 1
2 1 1 CR Cap, .22 uf 22
3 1 1 CR Cap, 440 uf 440
4 1 1 RS Res 10K
5 1 1 RS Res 100K
Rated Voltage Rated Power Applied Voltage | Applied Power
50 25
25 50
25 .20
5 45

to the first Parent (the Block).

Using this pattern, you can see all of the required/optional fields to meet the import and MIL-217 requirements.

2. Name this worksheet “Blocks & Components”. Excel menu: Format — Sheet - Rename

3. Then, add two more worksheets to your Excel file (Excel menu: Insert — Worksheet), one named “Physical”, the other
“Application”. Make a copy of the B&C worksheet and paste it into the Physical and Application worksheets. Now

you have the same data in three different worksheets within the same Excel file.

4.  Save and Close your Excel file.
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2. Importing the Bill of Materials into ToolKit

Ready for Import

With this properly formed set of worksheets, you are ready to begin the import process. Open/create a new ITK Project file,
add a MIL-217 System to the Project and be sure it is selected in the System window.

1. Click File — Import. If the “Save As” dialog appears, save your Project file before continuing.

The Import Wizard dialog now appears.

0 Import Wizard ! gl

File w

Step1ofd

Pathname: | Browse...
Format: |MicrnsoFt Jet Database ﬂ Refresh Tables

Be sure to select Excel.

If you have saved a successful
import template, select it here to
avoid remapping.

Cancel

2. Since we are using an Excel file in this example, select Excel in the Format field, and Browse to locate your Excel file.
Click Next.

3. Inthis step, you map the individual worksheets to the MIL-217 output tables for the import processing. Start with the
Block, and then match the Physical and Application to the respective Output tables. Only match Input Tables that have a
$ at the end of their name.
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O/ Import Wizard|! El

Eile ¥

Input Tables Output Tables

‘Blocks & Components§' MIL 217 Application Parameters Clear

Physical MIL 217 Blocks and Components

ﬁ@_ MIL 217 Physical Parameters | I
MIL 217 System Clear A

If the table and fields .|
names match exactly,
you can use the Auto
Match button.

<< Back | Mext == | Cancel

Click Next.

This step matches the Tables to the Input/Output fields. For each Table, click the Auto Match button to match the
Input and Output fields. Warning: If your column names do not match the MIL-217 parameter names exactly, the Auto-
Match will not work completely. You will have to manually associate the fields together.

After using the Auto Match, click each Input field to see the Output field it has been mapped to. Verify that the
mapping is correct.

Additionally, for each Table you need to be sure the ID and System ID fields are matched. These fields identify each
component in the list and the System they are a part of.
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© Import Wizard f'5__<|

File W

Table Association: Input Fields: Output Fields:
j one 1L 21 A jis) ~ Clear
Physicald-=MIL 217 Physical Para  |System ID System ID =
Applicationd- =MIL 217 Applicatior  |Parent 1D Parent ID Clear all
Marme Category Keyword
Categary Keyward Part Mumber ko Match
Description Reference ID
Capacitance LM Match Al
Rated Yoltage Analyst
Fuabed Power Description
Applied Yaltage Motes
Applied Power CQuantity

Mumber On Standby
Adjustment Fackar
Mean Time To Repair
Marne

Update Children
Termperature Increment
Base Failure Rate

Column width {Fixed Text Only)

<< Back | Mext == | Cancel

8. Click Next.

9.  The final step is to confirm the settings and click Finish. It will take a moment for the Excel data to be imported into the
MIL system within your Project.

€ Import Wizard [g|

File

Pathname:

| C\Program FileshItem' Toolkit\Programs\IT_DE\Y-S00-Example, ITP.mdb s
Imnport Options Look up Part ID In:
" Owerwrite Existing Records I Library [ Generate Log
" append ta Existing Recards I \Project r

f* Overwrite § Append to Existing Records | Data\mport in progress

Preview :

1D Descri*tion | Category Keyword | -
1 1.000000&+000 Block 1 BH
2 2.000000e+000 Cap, 22 uf \
3 3.000000=+000 Cap, 440 uf If you have a library open during the
& 4.000000e-+000 Res 10K import, and the part numbers match,
5 5.0000008+000 Res 100K

ToolKit will lookup the component
parameters in the library and place that
information in the system.

(4] » ]\ 'Blocks Components$' 4 Fhysicals £] 4| [ ]
<< Back | Einish | Cancel |
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10. If you wish to save your settings for future imports of this specific BOM, click Yes. Otherwise, click No on the
following dialog box.

' E Do viou wish bo save the current setbing?
L

Now you can go to your System in your Project and confirm the blocks, components, and the parameter values you just
imported.

2=l
C:ADocumentz and SettingshGemina Pake'My DocumentshDemaoShield\Demoshield Y. |
- mﬁ MIL-217 Spstern:: ABCSY'S MIL-217 #1:4BC Computer System Model ABCA=<TWWP
- [f] Block:: 1::Block 1::FR=0.26531518:MTBF=3713121.5

M Capacitor: 1.1:Cap, .22 uf:FR=0.0051233671::MTBF=1.9518414e+8

M Capacitor: 1.2:Cap, 440 uf::FR=0.24465507::MTBF=4087387 3

N Rezsiztor: 1.2:Res 10K::FR=0002527501 5:MTEF=1.1726764e+8

M Rezsiztor: 1.4:FRes 100K :FR=0.01045726::MTEF=095E27 244

| MiL-217

Errors That Can Happen

As with any import type function, errors can be caused for many reasons. Listed below are a few typical errors that could be
encountered.

An error log in generated and placed in the Toolkit/Programs\IT DB folder when errors do occur.

e Numeric field overflow — caused by a true number being in a column that has been formatted as a Text column.
Place a single quote * in front of the true number.

e  Parent ID equals Component ID — this is caused by blank rows between the Column Names and the first row of
data. Also, if there are blank rows below the fields of data, they too can be confused as data.

e No ID field defined — You must have a unique ID for each components and block across pages in the Excel file.

e Import process seems to complete, but no blocks or components are imported — Be sure you have selected the proper
System you want to import to in Toolkit before starting the import process.

Easy Import

If you simply want to import a list of components into ToolKit, with no Category definitions, or if you have a Library open
with matching part numbers that has all of the component details included, the following options are available to you:

e (Create an Excel spreadsheet with a single column named Part Number. Enter just the part numbers for the
components.

e Import the spreadsheet, matching the single column to the Part Number field with ToolKit.

e The list of Part Numbers is imported, yet the components are categorized as External for manual editing later.
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e [fhowever, you have a Library open during the import that has matching part numbers to those in the spreadsheet,
ToolKit will match the part numbers and bring in the information on the parts contained in the Library into the
Project file.
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3. Exporting a System from ToolKit to Excel

The export function enables you to extract all of the information you have entered into ToolKit, and the calculated
values/results that ToolKit has made for you. Not only do you get the information in a spreadsheet, database, or text file, but
the relationships between the blocks, components, and other elements of your systems are maintained. Any system created
using any ToolKit module can be exported.

One common use of an export is for review purposes by colleagues who do not have ToolKit. Then, once they have made their
changes to the values in the exported spreadsheet, it can be re-imported back into ToolKit.

To export a System from ToolKit:

1. Select the system you wish to export on the System window.

[l 10:FR=0.13071769:MTBF=7E50073.5
f_] 11:FR=7.4397116:MTBF=124413.21
+ f_] 12:FR=7.5029092::MTBF=133281 B4

MIL-217
+

1:FR=0.26931518:MTBF=3713121.5
[ 1.1:FR=0.0051233671::MTEF=1.95183414+8
W 1.2:FR=024465507:MTBF=4037387.3
N 1.3:FR=00085275015:MTEBF=1.1726764e+8
[ 1.4:FR=0.01045726:MTBF=95627344

2. Go to File — Export to open the Export Wizard.

3. The first step of the Wizard is indicating the source of the exported data, which is an internally created Access database
containing your data. Click Next to continue.
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O Export Wizard !

File *

&

Input File Step 1 of 4

Pathname: | C:\Program Files!Item! Toolkit\ProgramsiIT_DEYW-800-Example, ITR.mdb

Export
Wizard

Cancel

Show Preview v

4. On this window, you select the tables from within ToolKit you wish to have exported. If you wish all tables, click the

triple arrow button. If you want only selected tables, select the table, then click the double arrow button to move it to
the right. Click Next when finished.

:

' Export Wizand ! fgl
File ¥

Tables

Input Table: CQutput Table:

MIL 217 Application Parameters MIL 217 Blocks and Components
MIL 217 Physical Parameters
MIL 217 Pi Factors

MIL 217 System

=R

[

S

Use this button
to select all
tables for
export.

o

i

Show Presdem (v << Back Mext == | Cancel
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5.

6.

€ Export Wizard !

Fields

Select Table:

and Components

Shiow Preview [

Input Fields:

jin}

Syskem ID

Parent ID

Category Keyword
Cateqory Descripkion
M x Failure Rate
Unawailability
Percent Contribution
Part Number
Reference ID

LM

Analyst

Descripkion

Maotes

Failure Rate
Cuantity

Mumber On Standbey
Adjustment Factor
Mean Time To Repair
Mame

<< Back

|*

AL

¥

>

<

]

EEE

Qutput Fields:

/

Mext == |

In this step you select the fields from the tables you selected in the previous step that you want to have exported. Select
the table, and then use either the double or triple arrow buttons to select the fields. Click Next when done.

Select the table first,
then use these
buttons to select all
or specific fields for
export.

Cancel

Farmat

3

Step 4 of 4

| C\Documents and SettingsiGemina PakeitMy DocumentsiDemoshieldyDemoshield 4 Browse. .

Text Export Options

Specified Delimiter

—

-

Decimals Places:!

System ID

Parent ID

[==0 e} =oAL IR VY S

30
31

JRERS S S W S Y

Shiowe Preview [+

E\MIL 217 Blocks and Components / "

<< Back

Einish |

| C: i‘
Bk
R
R
RS
RS
Bk
R

R,
»

Cancel |

The final step is to confirm the format of the export. Amongst other formats, Excel spreadsheets or Microsoft Access
are the most popular. Click Finish when ready to start the export.




314 Item ToolKit Tutorial

7. The end result of the export, if you chose Excel, is an .xls file with a worksheet for each major table of data within
ToolKit.
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CHAPTER 15
Library Facilities

ITEM ToolKit contains several library facilities. The first facility is referred to as "Library Project" and is functionally identical to a
regular "Project File", with the addition of another "System Window" labeled "Library System Window". This allows storage, and
retrieval of any system, block, or component, including gates, events, or segments (branch) of a fault trees and RBD diagrams.
Libraries of this type can be opened as windows on the workspace, or loaded in the background via the Library Lookup Manager.
The second facility, "Failure Model Library" handles storage and retrieval of distribution models. The Failure Model Library also
has the capability to store and retrieve from a disk file, allowing the content of the library to be shared with other projects. This is
discussed further in the separate Fault Tree User Manual.

This chapter covers:

1. Creating a new Library Project
2. Adding and Extracting From a Library Project
3. Saving and Closing a Library Project

4. Loading and Browsing a Library

1. Creating a New Library Project
Creating a library project is very similar to creating a regular project file. Select New Library from the File menu. Alternatively to
open an existing library, select Open Library from the File menu.

© _ ::Diagram:1 - [IT - ltem ToolKit - C:\Program Files\Item\Tog

@Eile Add Edit Layout Seftings Chart Window  Help

[ Mew Praject ke ? W2
= Open Project, .. Chrl+0
H Save Project Chrl+3 BH
9l Seve project as -708-Example. I TP B
= Close Project tion Totals: FR=1864.4646;)
o 031 o
= Mew Library =22 B2h928
= Open Library =1.4251013
5 Fi=19.326342;
u

PMewe B SED [eena 11
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Once the command is executed ToolKit will open and display any system in the Library System Window. The layout of the
workspace will look like as follows:

© _[IT - Item ToolKit - C:\Documents and Settings\Gemina Pake\My Documents\DemoShield\Demoshield Version 6\C 800\Too lkit\Defaults\Examp. .. g@|
@ File Add Edit Layout Settings Chart indow Help = ﬁ
0= 4 * = k @ @1 @ @ @ |Calegnly Mot Selected j
BH ]
C:ADocuments and SettingshGemina b Documents and Settings\Gem. | @ @ al MIL-217 =
o |= iiii LIBRARY: 1T Project [Prediction 8 W DremLib MIL-217 #1::FA=4.5949
= L 5 - FR=4.85¢ E 1 i
< . L2 Syt RS 3 W 1.1:FR=D.33432917-M 1 General | 1 Prycical | 13 tppsion |
5 Library Project = ® 1.2:FR=0.010198597:+
g _ [view and tab © B 1.3:FR=034:MTBF=2¢ Block
?? g [ 1.4:FR=37317397e5:
= . = | i N
— = [ 1.5:FR=7.0000002e5: : ,—L| Deescription:
® A" DerlLib BellCore #1:: FI 1% ® 1.5:FR=0.0025371752: (e R Q
_. - NSWE Systems; FR=13227 ~ 1.7:FR=0.0006134397¢ Mame: |1
= 2 Demlib NSWC #1:: FR N 1.8:FR=0.0009149060: Circuit Ref
-1 T
E - FMECA Systems: = = ‘FR=2.851 SEBB:MT Aty ,— Motes:
g (O Dernlib FMECA #1 i = .:FH=D.DDS281 432.\ :
& (. Derlib FMECA 1 g TN ?Eg?é:ﬁ;ﬁg Category  [Block =
= - RED Systems: = 1'1 3"FH= - 10444?31' Update Children : v LCM 2 -1
% Denmlib RED #1 - 1'1 4::FF|=D.D 508 ) 'I:mperatura
24 MNeml ik RROH? r . . + Increment
W 1.15:FR=0.042%42(] ibra tem
! ‘ | t |— = 1.16:FR=0.0733458 b Ty syste " bsolute Replacement
= = 117:FR=0.01zz3|Window
=1 [ 1.18:FR=0.105:MTBF=
C:hDocuments and Settings\Gemina Pa | ® 1.19:FR=0.27375177-} I Parameters Checked Non Op Paramet
2 | = N;‘ ABCSYS MIL-217 #1:FR=15.3426¢ = 1.20:FR=0.31225738:
= w1 10:FR=0.13071769:MTBF=76
= + @ 11:FR=7.4397116:MTEF=134
S ® 0 12:FR=7.5029092:MTEF-133
- = [ﬁ 1:FR=0.26931518:MTEF=371
g [ 1.1:FR=0.0051233671::M1
b= [ 1.2:FR=0.24465507:MTEI
i = 1.3:FR=0.0085275015:M1 - Project system
'h [ 1.4:FR=0.01045726:MTEI /— . d h .
= | 'window showing
/
;’ open and selected —
= Project system
-
< | 3
«| 3 ‘4 » _5 Dialog |E Grid ]@ Diagram]ljl Chait ] Flesulll
For Help, press F1 Blocks: 1 Comps: 20

Library Project

A Library Project is identical to ToolKit Project, with the exception that it has an embedded "Library" label. This labeling allows it
to be treated slightly differently, such that it can be created, saved, and viewed in parallel to a regular project file. The disk file
extension of library files are *.ITL, which is different from the project files *ITP. A Library project file and its contents are also
displayed and edited using the same facilities as a project file.

Library System Window

"Library System Window" is identical in operation and capabilities to the System Window, and it embeds the Library Hierarchy.
The Library System Window is identified by its window title if it is in a floating state, and by the hierarchy header which has
"Library" appended to the project name. By default this window is docked on the right side of the System Window.

Library Hierarchy

The Library Hierarchy is identical in operations and capabilities to the System Hierarchy. This hierarchy is embedded in the
Library System Window. The Library Hierarchy is identified by the hierarchy header which has (Library) appended to the project
name.
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2. Adding and Extracting from Library Project
Systems, blocks, components, gates and events can be added to a library in the same way as a project. In addition, since the Library
Hierarchy is an independent facility from the System Hierarchy Copy/Paste, and Drag/Drop" operations can be carried out between

the two hierarchies.

Select an element from the System Hierarchy, and use the right mouse menu copy command:

I.

2.

€ _[IT - Item ToolKit - C:\Documents and Settings\Gemina Pake\My Document

@Eile Add Edit Lavout 3Settings Anpalysis Chart Window Help

O& & B R X & T8 & & & & A T
B i
CADocurients and Settings\Gemina ... IL ® CADocurents and Settings\Gem...|
- (O Demlib FMECA #1 E AL Demlib Fault Tree #1
L0 - RBD Systemns; g =y OR:Top Gate: TOP GAT
— i) Demlib RED #1 2 =y OR:Gate 1:GATE 1
n: iy Demlib RED #2 — @ BASIC:Event1:
=] SIS Fault Tree Systems: o @ BASIC:Event 2
@ AL B8 Systers: 2 @ EBASICEventd:
= \:\Qn Derlib Fault Tree #1 ~ = @ BASIC:Event &
z @ BASIC:Event5:
SE
C:ADocuments and Settingsh\Gemina Pa... | E
@ &
E|= 4L EXPLOSION =
= 2
=
o
TS
8 ®
; @ bA ¥ Delete Del
&z
| Collapse Al

Select a target element in the library hierarchy and use the right mouse menu paste command:

@Eile Add Edit Lavout Settings Analysis Chart ‘Wwindow Help

[ v

[@De...

xXwn | &%
| xl

= & B

L3¢

le A & & & & I

C:\Documents and SettingshGeming ... Ii
() Derlib FMECA 1
- RED Systems;
i} Demlib RED #1
54 Demlib RED #2
- Fault Tree Systems:
. Demlib Fault Tree #1

cuments and SettingshGem... |

Evert Tree [ Fault Tree

C:A\Documents and Settings\Gemina Pa... |
= EXPLOSION

- AND:EXPLOSION:ABC EXPLC

+- 4 TRANSFER:PROTECTION

- OR:LEAK:Leak:|E

@ BASIC:PIPE SPLIT:Fi

@ BASIC:CORROSION:C

@ BASIC:SPARK:Spark:0Q=1

==

[MiL217 | Evert Tree | Fault Tree

Dembib Fault Tree #1
M OR:Top Gate: TOP GATE Desc
- OR:Gate 1:GATE 1 Descril
@ BASIC:Event 1:EVENT
@ BASIC:Event 2:EVENT
@ BASIC:Event 3:EVENT
@ BASIC:Event 4:EVENT
@ BASIC:Event 5:EVENT
SN AND:ExPLO [
+- & TR&MNSFER:PROT
- -y OR:LEAK:Leak:IE
@ BASIC:PIPE 51
@ BASIC:CORRC
@ BASIC:SPARK:Sp
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Extracting from a Library
An element and all its sub-branches can be copied from a library project, into a regular project.

1. With both project, and library open in ToolKit, select an element in the Library Hierarchy and copy it using the right mouse
menu Copy command:

€ _[IT - ltem ToolKit - C:\Documents and Settings\Gemi ake\My Documents\Demo5

®Eile Add Edit Layout Settings Analysis Chart Window Help

=2 dBEX TN oA & A AT o= A
2= =l
C:ADocuments and Settings\Gemina ... IL o cuments and Sett\ngs\Gem..| v E
£ (F DemLib FMECA #1 = | Derlib Fauk Tree #1 i
L) - RED Systems; = I
— 15 Demlib RED #1 2| =M OR:Gate
3 iS4 Demlib RBD #2 — @ gig:g g
) - Fault Tree Systems; & : BASI
— & DemlibFaut Tiee st | | 2 @ BesiC * Delete Del
= L% : iﬁg[ Collapse All
+|x = =
C:\Documents and Settings'Gemina Pa... | E ¢ : ;F\HAEESAFEHI::PF:DIE i
) 2 : sLeak:
= % EXPLOSION = @ BASIC:PIPE 51
=il AND:EXPLOSION:ABC EXPLC| | — @ EASIC-CORAC W
+- & TR&NSFER:PROTECTION @ BASIC:SPARK:Sp

-y OR:LEAK:Leak:IE
@ BASIC:PIPE SPLIT::Fif
@ BASIC:CORROSION:C
@ BASIC:SPARK:Spark:0=1

rt Tree [ Fault Tree

2. Select a target element in the System Hierarchy and use the right mouse menu Paste command:

€ - [IT - ltem ToolKit - C:\Documents and Settings\Gemin kelMy Document]

®Ei|e Add Edit Layout Settings Analysis Chart ‘window Help

0= dEBRBX &7K oA o o& & & T
1= =
C:\Documents and Settings\Gemina .. li o [puments and Sett\ngs\Gem..|
- (O DemLib FMECA #1 = | Demib Fauk Tiee #1
® - RED Systems: = (M OR:TopGate: TOF GATE Desc
5 DenLib RED #1 E -y OR:Gate 1:GATE 1 Descri
: . L= BASIC:Event 1:EVEN]
& _ 15} Demlib RED 42 : BASIC:Event 2:EVENT
| T Feult Tiee Systems; g @ BASIC Event 3.EVENT
— M DemlibFaukTree 1 7| | @ BASIC:Event 4:EVENT
,_% @ BASIC:Event 5:EVENT
<= | =M AND-EXPLOSION: AR
o | Cr\Documents and Settings\Gemina Pa.. | E i : ;HRAfs:EHLPF:DIE
3 (=8 ExPLOSION = R LeaR
=5 = @ BASIC:PIPE 51
P =il AND:EXPLOSION:ABCEXPLC| | — @ BASIC:CORFAC
E +-f& TRAMSFER:PROTECTION @ BASIC'SP.L\HK'SD
1= -y OF:LEAK Leak IE ) )
8 ; ..
=
= = OR:Gate 1:GATE 1 D¢
2 @ BASIC:Event1:Ey
[ @ BASIC:Event Z:EY
o= @ BASIC:Event 3:Ev
o @ BASITEvent 4Fy
= @ BASIC:Event5:Ey
. -l AND:EXPLOSION:
+ & TRANSFER:P
=y OR:LEAK:Lec
@ BASIC:PIF
@ BASIC:CO
@ BASIC:SPARK
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3. Saving and Close a Library Project

Library project files are saved and closed via a set of commands on the File menu that are different from regular project files.

With the Library Project active, note that the File menu Save, Save As, and Close are active. The Save Library command will
save the existing library with the file extension of "*.ITL". The Save Library As command will save the existing library allowing
an opportunity to rename the library file. The Close Library command will close the active library.

Mew Library
Open Library

Save Library

Save Library As
Close Library
Library Lookup Manager. ..

4. Loading and Browsing a Library
Using the Library Lookup Manager under the File Menu, any library file can be loaded into memory, eliminating the need to have
an extra window open on your workspace.

1. Open an existing or create a new project

2. Click File — Library Lookup Manager

€ T Library Manager

Add Delete | \ Load Selected Libraries |
Path |Selec’ted |Descriptiun: Hotes: Ho Systems: |Hu Block *~
1 Program FesiﬂemIToolkrtiExA\plesxDeleb ITL ¥ Include 0 a
|« [+ J\Libraries f |« | v
Use this button to load the Use this button to browse for
libraries into memory. library files (.ITL)

3. Locate the library file(s) you wish to load into memory via the Path field.
4. Click Load Selected Libraries, then OK

5. Now the selected libraries are in memory and available for browsing via the following locations on the workspace:

e  Right-click a Component in the System window.
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@ | =3 ABCSYS MIL-217 #1:FR=15.3426¢

'; = [ﬁ 10

= ]
|25 m IC o Cut Chrl
- w10 Copy Chr4C
- =

T X Delete Del
i = 1T
[ ]

-

b, =

= = 10 Start Transfer To

= ] 15.|u..rn=u.u40040344..|v| | |

e Click the spyglass icon next to the Part Number field on the General tab of a Block or Component.

[1¢] Generall EH Physical l B Dpplication ]

Capacitor

Part Number: | ~| Description! | capaCITOR, FIXED, CK, 33PF

Mame: | 10.1 v Search System

Civeuit Ref.: | Search P.rD]ect

Search Library

analyst |
Cakegary ¢ |Capacitor ﬂ
v LM [F11

e  Either method opens the Library Browse window.

€ Library Browse

Lfl!:::; File Mame: Part Humber Category |Description
[ loaded brary fles = REneU] Copaciion _ S
2 ECCAZAN0MJGE  Capacitor 100pF 1000%DC +-5%, SLAGP, High “oltage Ceramic Disk, Kir
Category 3 ECCA3AI21JGE Capacttor  120pF 1000VDC +-5%, SLIGP, High Yoltage Ceramic Disk, Kir
|Eapacitol ﬂ 4 ECCAZAIS1JGE Capacitor 150pF A000%DC +-5%, SLAGP, High “oltage Ceramic Disk, Kir
. 3 ECCAIATE1IGE  Capacitor 180pF 1000%DC +-5%, SLAGP, High “oltage Ceramic Disk, Kir
izl s 3 ECCA3A221JGE Capacitor  220pF 1000WDC +-5%, SLIGP, High “oltage Ceramic Disk, Kir
Part 7 ECCAZAIMIGE Capacitor 270pF 000D +-5%, SLIGP, High “oltage Ceramic Disk, Kir
| g ECCAZAZZ JGE Capacitor 330pF 1000%DC +-5%, SLISP, High “oltage Ceramic Disk, Kir
Description: 9 ECCAZAIIOKGE Capacitor 39pF 1000%DC +i-10%, SLAGP, High “oltage Ceramic Disk, Kir
10 ECCASA4TORGE  Capacitor A7pF A000WDE +i-10%, SLAGP, High “oltage Ceramic Disk, Kir
0 E{Search for a component via the search e ialtag e Ceremie Dk, (Y
12 E . . . . igh */oftage Ceramic Disk, Kir
T £loptions, select it from the list, then click o Valtags Garamic Disk. i
N 19 efthe Select button to add it to your system. | vatage Ceramic Disk, Kirt
[ Case Sensitive e
15 F ™ - —mih Woltage Ceramic Disk, Kink
(" Starts with 16 ECCA3AIG0JGE Capacttor  18pF 1000WDC +15%, SLIGP, High Voltage Ceramic Disk, Kink
+ Containg Update Search 17 ECCASAZ20JGE  Capacitor 22pF 1000%DC +-5%, SLIGP, High Yoltage Ceramic Disk, Kin
15 ECCAIAIMMKGE Capacitor 100pF 1000%DC +-10%, SLIGP, High Yoltage Ceramic Disk, b
Total court: 183 [1g ECCAZA4TIKGE Capacitor 470pF 1000%DC +6-10%, SLIGP, High Yolttage Ceramic Disk, b
Total count filtered: ’740 20 ECCM3L41200GE  Capacitor 12pF 1000%DC +-5%, SLIGP, High Yoltage Ceramic Disk, Kin
Max. Display
Libramy lookup manager... Cancel
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CHAPTER 16

Grid View Customization

ITEM ToolKit contains a feature that allows you to create your own grid layouts. The Grid View is available for all ToolKit

modules.

1. Viewing/Creating Grid Templates

If you wish to use a Grid View that is different than the default that comes with ToolKit, use the following steps to create your

own.

1. Select Settings — Grid Templates menu to open the Grid Templates window.

O Grid Templates

File
| Grid Template Selection .
S [6 Templates empite Nare: [Defau Header Row E
. S Set up a filker or criteria to look for components =1
+ @ System Templates: Fitteringl0).. matching specific criteria. S e el ,187
+ @ FaullTree Template Ordering(0]... | Select the fields used to sort compaonents. Ile s Flow Heght
+ @ Frneca Templates: =1
e @ RED Templates: v Set selected template az active grid template for selected syster
+ @ MKy Templates: User Defined Fields(0]...| Create, delete, modify user defined fields Calumn Style
¥ @ EventTree Templah - - . Coalumn 'WWidth:
Available Fields Selected Fields
+ @ SpareCost Template t
% Ballast Vol Increasze ~ sy Symbal
+[E) RDF2000 Template |5 (03 Gyt _» | Name .
= @ Mil217 Templates: | Activation Energy oy Categony Apply follouﬁlngd
Al Active Dptical Surfaces Dezcription setlnng ta all gri
i Adjustment Factor Y Part Mumber COCIS
+] @ MSWE Templates: Application + Construct [uantity Header Style
s @ Bellcdke Templates: |Application Ak Failure R ate
B i o6 Tl | PPicatian CN S44 | |ambient Temperature [degC) ‘
x |.na ) Empla Application, G Enviratiment Py~
¥ @ tainT ain\ emplate: | 4pplication, HE Analyst ample
Application HD Up MHotes
Application, LB D LCH
Aonlication | [ QN
PR — Field Style
Each ToolKit module ‘ |
has a default Grid
S ample
template.
< 3| [Fppied Lurent >

X

2.

File — Add Template menu option to start creating your own.

You can edit the default Grid template as you wish, or a better suggestion is to create your own Grid template. Use the




322 Item ToolKit Tutorial

Name the template, then choose from the Available Fields column. Use the arrow buttons to move the fields to the
Selected Fields column. You can move the fields up and down the list as desired using the Up and Down arrows.

4. Check the Set selected template as active grid template for selected system box to activate your new template. Then
click OK.
5. When you return to the Grid View, the selected default Grid template for the module is used to display the system data.

2. Additional Grid options

There are several options you can utilize within your Grid templates to make the display of data fit your needs.

Filtering — the Grid template can be set to display fields that contain data that meets certain filter criteria. Columns displayed
on the Grid that are being used as filters have an * added to the column name. Filtering is case sensitive.

Ordering — the rows of data displayed in the Grid can be ordered by key fields in ascending or descending order.

User Defined Fields — you can define additional fields to enter/display data on the Grid. Additionally, these fields can be
imported/exported from ToolKit along with all other parameter fields for the specific module.

Row heights — the display heights of the header and field rows can be adjusted

Styles — the style of the column, header, and fields can also be customized.

X

O Grid Templates

File
| Grid Template Selection
Template Mame: |0afayl
- E Templates S| ’ R Header Row 31
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3. Switching to a Different Grid Template

1. While in the Grid View, use the Settings — Grid Templates menu option to select a different Grid template and Set
selected template as active grid template for selected system. Click OK when ready to return to the Grid View.

2. The Grid View is changed to match the Grid template you just selected.

4. Exporting and Printing the Grid View

Any Grid View can be exported to several different file formats via the File — Save Grid menu option. Additionally, the Grid
View can be printed directly via the File — Print — Print Active View or File — Print Preview — Print Preview Active View
menu options.
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