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1 Lambda Predict Training Guide

1.1 About this Training Guide

This training guide is intended to provide you with many examples to demonstrate the use of Lambda
Predict. It begins with step-by-step examples and then proceeds into more advanced examples and
questions. At any time during the training, please feel free to ask the instructor(s) any questions you
might have.

Some of the examples in this training guide require you to access files that have been shipped with the
Lambda Predict application. These files are located in the Examples folder in your application
directory (e.g. C:\Program Files\ReliaSoft\Prediction\Examples).

1.2 Lambda Predict Documentation

Like all of ReliaSoft's standard software products, Lambda Predict is shipped
with detailed printed documentation on the product (Lambda Predict User's
Guide). This training guide is intended to be a supplement to that reference.
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User's Guide




Introduction

Lambda Predict

1.3 Contacting ReliaSoft

ReliaSoft can be reached at:
ReliaSoft Corporation
ReliaSoft Plaza
115 South Sherwood Village Drive
Tucson, AZ 85710 USA
Phone: +1.520.886.0366
Fax: +1.520.886.0399
E-mail: Support@ReliaSoft.com

For up-to-date product information, visit our Web site at:

http://Predict.ReliaSoft.com
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2 Features Summary

The examples in this training guide have been designed to introduce you to the features available in
Lambda Predict. This section presents a brief summary of these features. If you are already familiar
with Lambda Predict’s features, you can proceed to the next chapter, First Steps.

2.1 Lambda Predict Supports All Major Reliability Prediction Standards

Lambda Predict can be used to perform standards based reliability prediction analyses according to
any of the major published standards. This includes:

*  MIL-HDBK-217: Reliability Prediction of Electronic Equipment (MIL-HDBK-217F), issued by
the U.S. Department of Defense in December, 1991. Lambda Predict supports both the Part
Stress and Parts Count calculation methods for electronic components in commercial and
military applications.

e Bellcore/Telcordia: Reliability Prediction Procedure for Electronic Equipment (TR-332 Issue
6), issued by Bell Communications Research in 1995. This standard provides reliability
prediction models for electronic components in commercial applications.

*  NSWC (Mechanical): The Handbook of Reliability Prediction Procedures for Mechanical
Equipment (NSWC-98/LE1), originally released in the 1980s by the Naval Surface Warfare
Center. This standard provides reliability prediction models for mechanical components, such as
seals, springs, pumps, valves, brakes and more.

* RDF 2000: Based on methods developed by the French Telecommunication industry, this
standard provides reliability prediction models for a range of components using cycling profiles
and applicable phases as a basis for failure rate calculations.

e China 299B: The Chinese military standard GJB/z 299B provides calculation methods for
electronic components.
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The standards that will be available on your computer depend on the license that you have purchased. If you
wish to use a standard that is not enabled for your copy of the software, please contact ReliaSoft for
information about upgrading your license.

2.1.1 Derating Standards

The following derating standards have been added to Lambda Predict:

e NAVSEA-TE000-AB-GTP-010: This standard is based on the Parts Derating Requirements and
Application Manual for Navy Electronic Equipment.

e MIL-STD-975M: Electronics parts, materials and processes for space and launch vehicles.

*  MIL-STD-1547: This standard provides 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).

* Naval Air System Command AS-4613: Application and derating requirements for electronic
components, General spec. F.

For the MIL-217, Bellcore or RDF 2000 Lambda Predict standards, you can choose a derating standard to
use for the components of 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.

You can also define your own derating requirements, giving you the ability to combine any of the published
standards with your own. A derating File Manager is included in Lambda Predict to help manage the
different derating files.

2.2 Work with Multiple Projects and Systems Simultaneously

The first step to perform a standards based reliability prediction analysis in Lambda Predict is to create a
project file (*.LPP) and a system. Systems can be created according to any of the reliability prediction
standards that are enabled for your copy of the software (i.e. MIL-217, Bellcore, NSWC, RDF 2000 and/or
China 299B). The options available for defining the system configuration and component properties, as well
as the analysis results, will vary depending on the standard that you are using.

Each project can contain multiple systems (with the failure rate and other metrics calculated at the project
level based on the calculations for the systems it contains). You can work with multiple projects
simultaneously, which provides an easy way to copy information among projects.

2.3 Calculated Results

Lambda Predict provides several ways to obtain calculated results for your analyses. Failure Rates, MTBFs,
Pi Factors and other metrics can be displayed in the Project and System panels, in the Pi/Rate window and in
the Results Viewer. Results are available for individual components, higher level assemblies, systems and
even projects.

2.4 Graphical Plots/Charts

The Plot Viewer provides a complete array of plots/charts to demonstrate your analysis graphically. This
includes plots for Failure Rate, MTBF, Contribution and Unavailability (independently and versus
Temperature, Environment, Stress, Voltage, etc.).

You can customize your plots using the Plot Setup. The Plot Setup gives you full control over the default
colors and fonts used by the application for the Plot Viewer.
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2.5 Print-Ready Reports

Lambda Predict provides a variety of print-ready reports for your analysis, including Failure Rate, Parts List,
Pi Factors, etc. You can customize the appearance of all pre-defined reports and also build and manage your
own custom report templates.

Lambda Predict’s Reports window also gives you the flexibility to create your own graphical reports (plots)
and include them in print-ready report output.

2.6 Flexible Data Management (Import and Export)

Lambda Predict's flexible data management options include the ability to import and export data from
Microsoft Jet databases (such as MS Access, *.mdb), Excel spreadsheets and delimited text files.

2.7 Links and Transfers

Lambda Predict allows you to create linked blocks that represent the relevant reliability prediction
characteristics of another block or component. You can then view a summary of all the links that have been
established within the current project within the Project Link View window. You can also transfer blocks
from one system type to another.

2.8 Libraries

Lambda Predict's libraries provide pre-configured components that you can copy and paste or import into
your project. You can create your own libraries or take advantage of the extensive collection of parts
libraries included with the application. Additional libraries are also available for purchase.

2.9 Allocations

The Allocations utility provides five allocation models that can be used to logically apportion the product
design reliability into lower level design criteria such that the cumulative reliability still meets the
requirements. The available models are: Equal Allocation, AGREE Allocation, Feasibility of Objective
Allocation, ARINC Apportionment Technique and Repairable Systems Allocation.

2.10 Customize the Application

Lambda Predict’s User Setup allows you to configure the work environment and analysis settings to meet
your particular needs. This includes the fields displayed in the Project and System panels, the displayed
math precision, the convention used to name items, the menu options, etc.

http://Predict.ReliaSoft.com 5






3 First Steps

3.1 Starting Lambda Predict

Lambda Predict has been designed to work with Windows 98, Me, 2000, NT and XP. The Lambda
Predict internal screens and commands are identical regardless of which operating system you are
using, and this training guide is equally applicable. To start Lambda Predict, from Start select
Programs, ReliaSoft Office and then Lambda Predict.

E B @ Accessones 'l
Programs
Relia5aft Dffice ’ ALTA »
Favarites L4 @ Startlp 4 ElackSirn 6 2
@ Windows E=plarer MPC3 3
@ Diocuments 4
RGA ’
% Settings 3 Weibull+-+ 3
wFmea 3
@ Find > BV Larnbda Predict
& 1o
0¢]
& T
-§ & Log Off
E Shut Do,
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3.2 Multiple Document Interface and Data Folio

Lambda Predict's Multiple Document Interface (MDI) is the workspace within which you can create, edit
and manage your standards based reliability prediction analyses. The MDI remains open until you close the
program and closing the MDI terminates the program. The next figure displays the Lambda Predict MDI and
its default components.

Lambda Predict - [C:\Program Files\ReliaSoft'Prediction’,Examples’,Example.L PP:Dialog] i =)
MenuBar——Fie Edit Wew Project Iools Lbrary Help ‘
s =D EH [ s BEXD S% | |FHo v

=l T
— Example.LPP [ ame [Falwepate =] MIL=-217
1 53 Project [ Lambds Predict Project | 1363.0998 Fpmh T
0.202 fpmh
7 MIL217:1 Frrmh Title : Description : [ ABC Computer System Model ABC/X
Pentium-based Micracomputer
By Belicare Systems 1350.0142 Fprh Mame : |MILZ17:1 P
) Telcordia SR-332 | Bellcare:2 1350014.25 fits Part Mumber : Function
Project Panel - [1pad Mechanical Systsms 12,526 Fpmb s Description :
) NSWC-SBILEL | NSWIC:3 12.526 fpmh .| Notes
[1[zH 2998 Systems 0.343 Fpmh - |
0 2998 29964 0.343 Fpmh Analyst :
1] ROF Systsms 0.0124Fpmh Approved By : Compited By ¢
) ROF 2000 ROF:S 12.46 fits -
1< | 3 \-Redundancy
L— [A)Exampls.Lrp Redundancy : [False - Life Time : [ 24
e Quantity : [ 1 Qty Required : |1 | Data Panel
o MR : [ Scope of Repar: ¥
— Example.LPF Mame | Failurs Rate MTEF / cape of Repar: - ior-Repsivabls
=53 MIL-217 MILZ17:1 | 0.202 fpmh 4940268.5 Hrs
=1 Block 1 0.0635 fpmh | 15734953 Hrs TargetRate : [0 Failore Rate ¢ [0.202
@ Capacitor 0.0101 fpmh | 98148936 Hrs wer : [somzees
@ Capacitor 0.0101 fpmh | 98148936 Hrs =
[ Capacitor 10,0101 Fprh 98148936 Hrs W R gy || DIITTLERGS
System Panel @ Transformer 0.00671 fpmh | 148870672 Hrs
0 Diode, Low Fre... 0.00928 fprah | 107741992 Hrs
0 Resistor 0.0077 fpmh | 129860232 Hrs
0 Resistor 0.0077 fpmh | 129850232 Hrs
®- 1 Block 2 0.0106fpmh | 94247704 Hrs
®-[1 Block 3 0.128 fpmh 7795956.5 Hrs
4 »
< powlf | L | =
L 217 ., [ Belcore Eellc... | Mechanical .., | 2996 2998:4 | ROF ROF:S | Debg [E &M ] ]
For Help, press F1 [Blacks: 3 [Comps: 11 [ uom | —— Status Bar

The Project panel, which appears in the top left corner by default, displays the projects that are currently
open and the systems that have been defined for each project. The tabs at the bottom of the Project panel
allow you to view the systems for each open project.

The System panel, which appears in the bottom left corner by default, displays the configuration
(subsystems, components, etc.) for the system that is currently selected in the Project panel. The tabs at the
bottom of the System panel allow you to view configurations for each type of analysis. The Library panel is
not displayed by default but can be added to the interface if desired. It works like the System panel and
displays the system configuration for the library that is currently selected in the Project panel.

The Data panel, which appears on the right by default, displays the properties of the project, system, block or
component that is currently selected in the Project, System or Library panel. The two tabs at the bottom of
this panel allow you to view and/or edit the information in two complementary views, the Dialog view and
the Grid view.

3.3 Getting Help in the Lambda Predict Environment

ReliaSoft's Lambda Predict includes complete on-line help documentation. This help can be obtained at any
time by pressing F1 or by selecting Contents from the Help menu.
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3.4 First Steps Example

This example has been designed to familiarize you with Lambda Predict’s interface and tools. It uses a
sample data set for demonstration purposes that is not intended to be realistic. You will:

*  Create a new project for a MIL-217 system.

*  Build a hierarchical system configuration using the blocks and components that are available for the
MIL-217 standard.

*  Obtain the calculated results for your analysis.
*  Plot the data for the system.

*  Save the project.

3.4.1 Create a New Project

The first step in performing a standards based reliability prediction analysis in Lambda Predict is to create a
project file (*.LPP) and a system. Systems can be created according to any of the reliability prediction
standards that are enabled for your copy of the software (i.e. MIL-217, Bellcore, NSWC-98, RDF 2000 and/
or China 299B). Although the basic procedures are the same, the options available for defining the system
configuration and component properties, as well as the analysis results, will vary depending on the standard
that you are using. If you do not have a standard mentioned in this guide, you may be able to substitute
another standard for a similar result.

e To create a project, click Create a New Project in the What do you want to do? window that may
appear at startup, select New Project from the File menu or click the New Project icon in the MDI

toolbar.
5

*  In the Create New Project window, click Select standard and then select MIL-HDBK-217F, as shown
next.

P} Create New Project

In addition to creating a new blank praject, wou can also create a new
project with selected standards already added, or by importing items From
a Bill OF Material (BOM).

—Create a new project using

€ Blank Project

& Select standard
3
™ Eellcore (SR-332)
™ mSWC-o8LEL
[~ ROF 2000
|

" Import BOM

;lmsnc.'r
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*  Click Finish to display the new project and system. The MDI will look like the one shown next.
=10/x|

Fle Edt Yiew Project Iools Lbrary Help |

DSH|sBRXa|8%||[MHKo v

2l
Project! [ ame [ Failure Rate | HTEF | MIL=-217
=T Project [ Lambda Predict Project [0.0fpmh | HjA [
I [m MIL-217 Systems [ MIL-217 System
fi ok | WA Title 1 Description : |
Hame : [MILZ17:1 =l
Part humber : De;:i;;téonn: =]
g =l
Kl | o CrewitRef: [ Hotes : |
[AdPrajectt Analyst : =
== Approved By | Compiled By : l—
Project1 | iame [ Fallurs Rate | vmer e dan
------ =) ML-217 [ mn217:1 [0.0fpmh [1a e e Wetime: [
quentiey: [T tyRequred: [1
wre: [e Scope of Repair: [Non-Repairable =l
TagetRate: [0 FalureRate: [0.0
wrer: [ws
Unavalabiity [0.0
L« romfie I &
" et ez | Diskg [BH  Bu
Far Help, press F1 [Blocks: 0 [Comps: 0 [ [ 2

The Project panel will appear in the top left corner of the MDI by default. The Project panel displays the
projects that are currently open and the systems that have been defined for each project. In this case, there is
one project (Projectl tab) and one MIL-217 system.

The System panel will appear in the bottom left corner of the MDI by default. This panel displays the
configuration for the system that is currently selected in the Project panel.

The Data panel will appear on the right side of the MDI by default. This panel displays the properties of the
project, system, block or component that is currently selected in the Project or System panels. The two tabs
in the Data panel allow you to view and/or edit the information in two complementary views: the Dialog
view and the Grid view.

3.4.2 Build the System Configuration

You can build the hierarchical system configuration using the blocks and components that are available for
the current standard. In general, blocks are used to represent groups of items within a multilevel system
configuration (e.g. subsystems, subassemblies, etc.). They can have components and other blocks below
them in the hierarchy and they inherit calculated values (e.g. Failure Rate, MTBF) from these lower level
items. Components (e.g. Fuse, Switch, Resistor, Pump) have pre-defined properties based on the selected
standard and must be placed at the lowest level within a branch of the hierarchy.

For this example, you will be defining the following configuration (a subassembly that consists of three
capacitors):

Block 10
Capacitor 10.1
Capacitor 10.2
Capacitor 10.3

10 http://Predict.ReliaSoft.com
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To add a block to the system, right-click the system in the System panel and select Add then Add Block
from the shortcut menu. The block will be added to the system, as shown next.

Lambda Predict - [Project:Dialog] ol x|
Fie Edit Yiew System Iools Lbrary Help |
D[t BR>xa|a%| MM v |
2l
Projectl Hame Failure Rate | MTBF MIL=-217
71 Project Lambda Predict Project | 0.0 fprah | jA
S pro 2 2 . MIL-217 System
] MIL-217 Systems o0fpmh | A N
O MLzt MILZ17:1 0.0fpmh | KA Title ; DEseiiin s =
Hame : [MILZ17:1 =l
Part Number © Funcion —
Description : =
LaH: =
4] | | Circuit Ref Hotes : =
[AdPrajectt Analyst : =
i Approved By compledy:[
Praject1 Failure Rate HTEF [ I—
0.0 Fproh dund . ﬁ . . l—
Nin Redundancy : [False - Life Time |24
Quantity : [1 Gty Required [ 1
mrTR : [r)a Scope of Repairi [Non-Repairable =
Target Rate [0 Failure Rate : [0.0
e : [Mga
Unavailabity [0.0
L« romfie I &
mIL-217 MiL2171 | Diog [EH Gud
For Help, press F1 [Blocks: 1 |Comps: 0 MUM 4

Now add components to the block. To do this, right-click the block and select Add then Add
Component from the shortcut menu. The Select Category window will appear, as shown next.

! Select Category _ O] =]
Block = I

Category Mot Selected -
Alpha-numeric Display
Block,

Bubble memory
Capacitor

Circuit Breaker

Coil

Connection

Connector, General
Connectar, Sacket
Detectar, Isolator, Emit
Diode, High Frequency
Diode, Low Frequency
Diode, Laser

External

Filter, Electronic

Fuse
Hashricl LI

Cancel | Help |

Select Capacitor from the list and either double-click it or click OK to add it to the block.

Add another capacitor by copying the first one you added and pasting it to the block. To do this, right-
click the capacitor and select Copy from the shortcut menu. Next, right-click the block and select Paste
from the shortcut menu. The pasted capacitor will appear on the level beneath the block, along with the
original capacitor.

Add a third capacitor using either of the methods given above.
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Once you have finished adding the three components, the MDI will look like the one shown next. Note
that the name of your final capacitor may vary, depending on the method you used to add it.

Lambda Predict - [Project:Dialog] ol x|
Fie Edit Yiew System Tools Lbrary Help |
- ) e
DSH|sBREX@|8%|[Miko ¥
2l
Projectl Hame Failure Rate | MTBF | MIL=-217
=538 Project Lambda Predict Project | 0,0309 fpmh | 32273106 Hrs
] MIL-217 Systems 0.0309 Ffomh | 32279106 Hrs Genera|| Phys\:a|| Apphcatlunl
D mu-z17 MIL217:1 0.0309 fpmh | 32279106 Hrs
Block
Part Number: | &, Deseription: | plack.
Kl | i Mame; [ 1
[AJproject Circuit Ref ;
— Hotes:
= Andlyst :
Project1 | iame [ Fallurs Rate [ marer Category ¢ [Block =l
Update Children : [
~Temperature LCM: | M1
. h & Increment
W Capactor | .1 | 0.0101 Fpmh | 98148936 Hrs ( Absolute Replacament
W Capactor | 2 | 0.0101 Fpmh | 98148936 Hrs
™ Parameters Checked Won Op Parameters
4 »
4 gz | |
mIL-217 MiL2171 | Dislog  [E  Grd
For Help, press F1 [Blocks: 1 |Comps: 3 MUM 4

You can use the Dialog view of the Data panel on the right side of the MDI to view and modify the
properties of the system, block or component that is currently selected (e.g. Part Number, Description,

MTTR, etc.).

Select the system in the System panel (bottom left) to display the properties in the Data panel (right).

From the Dialog view, notice that some of the fields have already been filled out for the system by
default. You can change any of these properties or use the default. For this example, we will use the
default. Enter the following additional information into the corresponding field for the system.

ABC Computer System Model ABC/XT

Description:
Pentium-based Microcomputer

12 http://Predict.ReliaSoft.com
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The Data panel (in the Dialog view) for the system will look like the one shown next.

MIL-217
~MIL-Z17 System
Title : Description : | AR Computer System Madel ABCIXT =
Name : |MILZ17:1 Pentium-Based Micracomputer ﬂ
Part Humber : Function =]
Descripkion @
LCN =l
Circuit Ref.: Naotes : d
Analyst : [
Approved By | Compiled By : |
—Redundancy
Redundancy | |False VI Life Time : |24
Quankity ;|1 Mumber Required : |1
MTTR ¢ | MjA Scope of Repairt  |Mon-Repairable j
Target Rate : ID Failure Rate : | 0.030%
MTEF : | 32279106
Unavailability | 0000000743
< | 2|
Dislog  |BH  Gid
[Blocks: 1 [Comps: 3 UM 4

Next, select the block that you added to the system. From the General tab of the Data panel (in the

Dialog view), enter the following information:

DC Output

Part Number: PS1

Name: 10

Analyst: A. Designer

Description: Power Supply 110/240 V AC Supply, 5V/12V

The Data panel for the block (now named “10”) will look like the one shown next.

MIL-217

General] Physical I Application I

—Block

Part Murnbet:
WENTEY
Circuit Ref.:
Analyst :
Category

Power Supply 1107240 % AC Supply, i1y DC;I

Update Children :

& Increment

=31 j Q Descripkion:
10

A, Designer et
Block j

v

— Temperakure LR

" absolute Replacement

[~ Parameters Checked

-1

Mon Cp Parameters |

<

1=

Didog |FR Gid |
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*  Click the Application tab in the Data panel. The Application tab contains some of the MIL-217
parameters required for the failure rate calculation. Notice that the application parameters are already
set for the block. You can change any of these parameters or use the defaults. For this example, we will
use the defaults.

*  Now select the first capacitor in the System panel and enter the following information into the General
tab of the Data panel.

Part Number: CK 33PF

Name: 10.1

Circuit Ref: C1

Description: CAPACITOR, FIXED, CK, 33PF

*  The Data panel for the first capacitor (10.1) will look like the one shown next.

MIL-217
General] Physical I Application I
—Capaciar
Part Number: |CK 33PF j Q, Bescription: | -aApaAcCTTOR, FINED, CF, 33PF =
Mame: [10.1
Circuit Ref.: |1 - |
Motes:
Analyst : ;I
Category i |Capacitor j
Upaate Ghilden ¢ W LI
= Temperature——— LCH : |M-1-1
& Increment
| abiscliite Replacement:
[~ Parameters Chacked Mon Op Parameters |
1 | H
Dibg BB Gid |

*  You can view the physical parameters for the capacitor by clicking the Physical tab in the Data panel.
The Physical tab contains additional MIL-217 parameters required for the failure rate calculation. You
can also view the application parameters by clicking the Application tab. For this example, we will use
the default parameters.
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*  Now enter the following information into the General tabs for the second and third capacitors.

Capacitor 2

Part Number: CQ-10NF

Name: 10.2

Circuit Ref: C6-10

Description: CAPACITOR, FIXED, POLYESTER, 10nF

Notes: These capacitors are rated at 24 volts and being used at

20. If this causes a problem upgrade to 40V devices.

Capacitor 3

Part Number: 0805 COG

Name: 10.3

Circuit Ref: C3-C5

Description: CAPACITOR, FIXED, CERAMIC CHIP, 220 pF

*  You can take the time to view the default physical and application parameters for these two capacitors,

if desired.

*  Next, select Capacitor 10.3 in the System panel and switch to the Grid view by clicking the Grid tab at
the bottom of the Data panel, as shown next.

L Part Failure - o : .
Type | Name Category Description Numnber Rate Environment Temperature Quantity
(degC)
1 (I 10.3 Capacitar CAPACITOR, 0805 CoG 00101 Ground, benign 30 1
FIXED, CERAMIC
K i
Dialog B Grid |

*  Use the scroll bar at the bottom of the panel to view all the information in the Grid. Once you have
finished, return to the Dialog view in the Data panel.

3.4.3 Obtain the Calculated Results

Lambda Predict uses the block properties together with the calculations for the blocks and components in the
next lower level to determine the failure rate, MTBF and other results for the subassembly that each block
represents and for each system. These are displayed in the Project panel. Results for systems and projects are
displayed in the System panel. Calculated results can also be displayed in the Pi/Rate window and in the

Results Viewer.

*  Select Capacitor 10.1 in the system configuration and select Analyze from the Tools menu or click the

Analyze icon.

Fp |
By

http://Predict.ReliaSoft.com
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*  The Pi/Rate window will appear, as shown next.!

Description | alue
Failure Rate (FPMH) 0.0101
Base Failure Rate {fpmhb) {|_BASE)  0.00099
Enwvironment {pi_E} 1
GQuality {pi_G) 3
Temperature (pi_T) 1.252
Capacitance {pi_CY) 0.812
Stress (pi_3) 337
Circuit Resistance {pi_SR) 1

The results that appear in this window are for the currently selected component. You can click another item
in the Project or System panel to display the results for that item. Note that the results will vary depending
on the type of item that is currently selected (e.g. only Failure Rate is displayed when the block is selected,
whereas selecting one of the capacitors gives the results shown above).

*  When you are finished experimenting with the Pi/Rate window, click the Close (x) button in the upper
right corner of the window to close it.

*  Select Block 10 in the system configuration and open the Results Viewer by selecting Results from the
Tools menu. The Results Viewer will appear, as shown next.

BN Result (MIL217 Block: 10) H[=]
I
32279106 :0.000000743 100
Failure Rate
Name | Categary | Part Number Description Circuit Reference | Quantity | Total F/Rate | Contributin %
I 10 Hock P51 Power Supply 1101240 V AC Supply, SV/12% DT OUERUE 1 0.0303 100
2 |i0d Copackor K 33F CAPACITOR, FISED, CK, 33PF ci i 00101 32,587
3 |02 Capackor  CQ-loNF CAPACITOR, FIED, POLVESTER, 10nF ol i 00101 33,587
4 |i03 Copackor  0805COG  CAPACITOR, FIXED, CERAMIC CHIP, 2200F cacs i 80101 33,587
PiFactors
Name | Categary | Part Number Description Circuit Reference PiFactor Quantity | Total F/Rate | Contributian %
[ Fallre Rate 0.0100
Base Failure Rate (fomh) (_BASE) 000099
Environment (pi_E} 1
I 3
101 Capadkor  CK 33F CAPACITOR, FISED, K, 33PF 1s) ?:;")eyrgﬂ;rf)(m I 1o 1 0.0101 32,997
Capacitance (pi_C¥) 0.812
Stress (pl_5) 3.37
Circut Resistance (pi_5R) 1
B Failure Rate 60101
Base Failure Rate (fomh) (_BASE) 000099
Environment (pi_E} 1
Qualtty (pi_G) 3
102 Capadkor  CQ-10KF CAPACITR, FIXED, POLVESTER, 100F  CE-10 Tomporatire (ol T) 1oz 1 0.0101 32887
Capaitance (pi_CV) 081z
Stress (pl_5) 3.37
Circut Resistance (pi_5R) 1
3 Failure Rate 60101
Base Failure Rate (fomh) (_BASE) 000099
Environment (pi_E} 1
Qualtty (pi_G) 3
103 Copadkor 0805COG  CAPACITOR, FIRED, CERAMIC CHIP, Z20pF C3-CS Tomporatire (ol T) 1oz 1 0.0101 32887
Capaitance (pi_CV) 081z
Stress (pl_5) 3.37
Circut Resistance (pi_5R) 1

The first panel displays the Failure Rate, MTBF, Unavailability and Contribution values that have been
calculated for the selected block. The second panel displays the Failure Rate values that have been

L If the default properties of the component have been changed on your computer, your results will vary.
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calculated for the selected block and for the components in the next level of the system configuration
hierarchy. The third panel displays the Pi Factors for the components in the next level. As with the Pi/Rate
window, you can click another item in the Project or System panel to display the results for that item.

*  Click the Close button (x) in the upper right corner of the window to close the Results Viewer.

3.4.4 Plot the System Data

The next step is to plot the system data.
*  Select the system in the System panel and then select Plots from the Tools menu. The Plot Viewer will
appear.

* By default, the last plot type that was selected will automatically be plotted when you open the Plot
Viewer. For this example, select Failure Rate vs Temperature from the Plot Type drop-down menu
that appears in the Control Panel on the right side of the Plot Viewer. If the Auto Refresh option is not

selected, you will have to click the Refresh Plot icon to refresh the plot with the new plot typs-:‘.2

The Failure Rate vs. Temperature plot will appear, as shown next.

P Piot (M1L217 Block: 1) [H[=] E3
File Options
Failure Rate vs Ternperature Plot Plot: Type:
IFai\ure Rate vs Temperature j

o8 = ¥ Include Blocks I~ Blocks Only

035 7 Group: INo Grouping =\ | Exclude, .. |

024

o=z /

03 Alocation: INUI'IE T

nze
" 026
n 024 Range:
o«
g 022 Min: 0
2 o0z
L Max: 100

0.8 Steps: 20

0.1g

0.1z Enviranment. ..

0.4

0.0z Iissiom Phase, .

0.08

oo [ Auto Refresh

002 +——— 1

=
005 1015 20 25 30 35 40 45 50 55 60 65 70 75 30 55 90 95
Temperature
Failure Rate

You can generate other plots by selecting different types from the Plot Type drop-down menu. Remember
that if the Auto Refresh option is not selected, then you will have to click the Refresh Plot icon to refresh
the plot with the new plot type.

The data in the plot is based on the system that is currently selected in the System panel. Just like the Pi/Rate
window and the Results Viewer, the Plot Viewer will remain open while you select a different project,
system or block.

2 If the range for the plot has not been defined in the Range input boxes, enter 0 for the minimum temperature (Min),
100 for the maximum temperature (Max) and 20 for the number of intervals (Steps).
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*  Close the Plot Viewer by selecting Close from the File menu or by clicking the Close (x) button in the
upper right corner of the window.

3.4.5 Save the Project

« If you are using a fully functional copy of the software (i.e. not a demonstration version), save the
analysis. To do this, select Save Project from the File menu or click the Save icon.

L]

The Save As window will appear. Type First Steps as the file name and accept the default file type,
Lambda Predict Project file (*.LPP). By default, Lambda Predict will save the file to your My

Documents folder; you can select another location if you prefer.®

2%

Save i I ) Files j “ ﬁ‘ '

File: name: IFirst Steps Save I
Save as bupe: ILambda Predict Project Files [ LPP) j Cancel |

7

¢ Click Save to save the file.

»  After saving the project, close the project by selecting Close Project from the File menu. You will now
be looking at the MDI with no projects open.

3 For the examples in this training guide, we have created a Files folder in the application directory.
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4 Step-by-Step Examples

4.1 List of Examples

This chapter provides the following step-by-step examples, designed to introduce you to the features
of the Lambda Predict software:

*  Example 1 - Working with Projects and Systems - page 19

*  Example 2 - Working with Component Properties - page 28

«  Example 3 - Working with Different Types of Systems in the Same Project - page 39
e Example 4 - Performing a What-If Analysis - page 44

* Example 5 - Using Reporting and Printing Capabilities - page 47

*  Example 6 - Working with Libraries - page 52

e Example 7 - Importing and Exporting Data - page 59

*  Example 8 - Using the Allocations Utility - page 65

*  Example 9 - Derating - page 72

4.2 Example 1 - Working with Projects and Systems

This example will demonstrate more advanced features of working with projects and systems in
Lambda Predict. It uses a sample data set for demonstration purposes that is not intended to be
realistic. You will:

*  Create a new project.

*  Build the system configuration using a variety of data entry techniques.
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*  Transfer blocks from one type of system to another type of system.

Link blocks between two systems in a project.
*  Review the links in the Project Link View window.

*  Save the project.

4.2.1 Create a New Project

*  Create a new project by selecting New Project from the File menu or by clicking the New Project icon

on the MDI toolbar.
5

* In the Create New Project window, click Select standard and then select both MIL-HDBK-217F and
Bellcore (SR-332), as shown next. This will automatically create two systems in your new project.

"' Create New Project B

In addition to creating a new blank project, you can also create a new
project with selected standards already added, or by importing items from
a Bill Of Material (BOM),

—Create a new project using
" Elank Project
& Select standard

[V MIL-HDEK-217F

[~ MSwWC-8(LEL
[~ ROF 2000
[~ 2998

" Import BOM

;LFREDIL'F

*  Click Finish to display the new project and systems. The MDI will look like the one shown next.

Help | Cancel |

|
Lambda Predict - [Project:Dialog] [_o]x]
File Edit View System Tools Library Help |
DESME|[sbExXn(8e|BHoy
2l
Project] Mame Failure Rate: MTEF B E‘_ L Ba R E
(=758 Project Lambda Predict Project | 0.0 fpmh WA
~Bellcore System
[=Hp MIL-217 Systems 0.0 fpmh WA
= MILZ17:1 0.0 fpmh WA Title ;. Dy [
0.0 fprh Hame : [ Bellcore:2 -
0.0/fits gt Al Function -
Description : =
o [ LN -
4 » Il
= I Circuit Ref : hates : 2
[AdPrajectt Analyst : E
EF Approved By | Compiled By ¢
Project1 [Mame [ Falure Rate [ marer
------ [0) Telcordia SR-332 | Bellcore:z | 0.0 fits [ ~Redundanc
Redundancy | [False - Life Time |24
Quantity : [1 Gty Required : |1
MTTR ¢ 1 Scope of Repair: INDnrRepawaHe =
TargetRate: [0 Failure Rate : [0.0
Burn In Time ¢ [0 MTEF : [fa
Burn In Temperature |0 Unavaiabity [0.0
Bellcore Issue: [SR-332 Issue 1 | FvM: [4
4 »
J 3] | W | |
MIL-217 MIL217:1 | Bellcore Bellcore:2 | Diog [EH Gud
[Blocks: o |Comps: 0 UM 4

For Help, press F1
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4.2.2 Build the System Configuration

In the Project panel, select the MIL-217 system.

In the System panel, add a block to the system by right-clicking the system and selecting Add then Add
Block from the shortcut menu or by clicking the system and selecting Add Block from the System
menu.

Add the following three components to the block:
Diode, High Frequency
Fuse
External

You can do this by right-clicking the block and selecting Add then Add Component from the shortcut
menu, then selecting the component type from the Add Component window that appears. With the
External component selected, the MDI will look like the one shown next.

Lambda Predict - [Project:Dialog] [_ 1Ol
Fie Edit Yiew System Tools Lbrary Help |
- ) e
DSH|sBRX@|8e Moy
2l
Projectl Name Failure Rate MTEF MIL=-217
=538 Project Lambda Predict Project | 2,862 Fomh 349404,
] MIL-217 Systems 2,862 fomh 349404, Generall Physmall Apphcatuunl
D miL-z17 MILZ17:1 2,862 fpmh 349404,
EHed Belleore Systems 0.0 Fprmh WA [ Extarnal
[©) Teleordia 5R-332 | Bellcare:2 0.0fits WA
Part Number: | &, Deseription: | External
4 | o —
= Marne:
[APrajectt
Circuit Ref.:
Hotes:
2l Analyst :
Project! Name: Failure Rate | MTEF Cotegory : [Brera =]
EFD) MIL-217 MILZ17:1 | z.862 fpmh | 349404.343 Hrs Update Chichen s I
lock 1 2.862 fpmh | 349404343 Hrs i3
Temperature————— Len:
Diode, High Frequency 2.851 fpmh | 350671675 Hrs
Fuse 0,01 fpmh 100000000 Hrs (# Increment
i B Ecternal 0.0 Fprh ) pbsolute Replacement
I™ Parameters Checked Non Op Paramaters
4 »
4| 1o | l | |
MIL-217 MIL217:1 [ Bellcore Bellcore:2 | Diog [EH Gud
For Help, press F1 [Blocks: 1 |Comps: 3 MUM 4

External components are supplied so that the user can enter components with properties that are determined
from a source external to the reliability prediction standard. These components have no failure rate until the
user supplies one.
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Lambda Predict - [Project:Dialog]

Fle Edt Yiew System Iools Library Help

With the External component selected in the System panel, click the Physical tab in the Data panel.
Enter an External Base Failure Rate of 2.037, as shown next.

DEd tBEXn(9e | Bioy

4]

MIL217 MIz1711 [ Bellcore Bellcore:z |

1 Dialog @

2l
Projectl Name Failure Rate MTEF MIL=-217
=538 Project Lambda Predick Project | 4,899 fomh 204122
] MIL-217 Systems 4,699 Fomh 204122 Generall Physmall Apphcatuunl
D miL-z17 MILZ17:1 4,899 fpmh 204122
EHed Belleore Systems 0.0 Fprmh WA [ Extarnal
[©) Teleordia 5R-332 | Bellcare:2 0.0fits A External Base Fail Rate (fpmh) : [2.037
Mo of Pins : [
K1 | H Use Temp Model 1 1o
[APrajectt
2l
Project! Name: Failure Rate | MTEF
B0 MIL217 MILZ17:1 | 4.899 fpmh | 204122734 Hrs
E-[ Block, 1 4899 fpmh | 204122.734 Hrs
0 Diade, High Frequency 2851 fpmh | 350671675 Hrs
= Fuse 0.01 fpmh 100000000 Hrs
= External 2,037 fpmh | 490918.0312 Hrs

4]

| B

Grid

For Help, press F1

[Blocks: 1

[comps: 3

[ [

Lambda Predict also offers special block types for each reliability prediction standard. Although the General
properties that can be defined for these special block types are the same as standard blocks, the Physical,
Application and/or Mission Phase properties (depending on the standard being used) fit the unique
requirements for the specific type of construction. In this example, you will use a Plated Through block,
which allows you to model printed circuit boards (PCBs) and printed wiring assemblies (PWAs) that utilize
plated through holes (PTH) technology.

22

Add a Plated Through block to the block in the System panel by right-clicking the block and selecting
Add then Plated Through from the shortcut menu.

Add a Capacitor and a Resistor to the Plated Through block. Note that you can add components below
special block types, but you cannot add other blocks. With the Plated Through block selected in the
System panel and the General tab active in the Data panel, the MDI will look like the one shown next.

Lambda Predict - [Project:Dialog]

Fle Edt View System Tools Library Help

E=|

DEE tBRXn(de | FHioyr

W External

[ER1l 1, Plated Through H 5
) Capacitor 0.0101 fpmh__ | 98148936 Hrs
= Resistor | | 0.00852 Fpmh | 117267640 Hrs

MIL217 MIz1711 [ Bellcore Bellcore:z |

B
Frojsctl Hame Falurs Rate | MTBF
(=758 Project Lambda Predict Project | 4.917 fpmh | 203343.0625 Hrs
[=Hp MIL-217 Systems 4.917 Fpmh | 203343.0625 Hrs
b3y MIL-217 MIL217:1 4,917 fpmh | 203343.0625 Hrs
=By Bellcore Systems 0.0fpmh | MA I, Plated Through Holes
[ Telcordia 5R-332 | Bellcore:2 0.0 fits S
al | | Part Number:
[APrajectt (et
Circuit Ref.:
2l Analyst ¢
Project1 Hame Falure Rate | MTBF o
EFD) MIL-217 MILz17:1 | 4.917 fpmh 203343.0625 Hrs
[0 Elock 1 4.917 fpmh | 209343.0625 Hrs Update Chidren :
) Diode, High Frequency 2,851 Fprh F50671.575 Hrs
W Fuse 0.01 fpmh
mh

General | Physical | Application |

MIL-217

Plated Through =
I~

~Temperature

& Increment

" Absolute Replacement

I~ Parameters Chacked

=] @ Description:

Motes:

LCM

14, Plated Through Holes

Non Op Parameters

4

_ Dialog @

Girid

For Help, press F1

[Blocks: 2

[comps: 5

[ [
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Lambda Predict’s Grid view offers the capability to edit multiple system components quickly and easily.
Note that you can navigate in the Grid view using the mouse or using the Tab, Enter and arrow keys.

* In the System panel, select the block (1). In the Data panel, switch to the Grid view. Note that the Grid
view displays the selected block and any blocks and components in the level directly below it, but does
not display subsequent levels (i.e. you can view and edit the Plated Through block in this configuration,
but you cannot view or edit the components below it).

* In the System panel, select the Plated Through block. In the Data panel, click the Name cell for the
Plated Through block. You can now enter a name for the block. Name the block and its components as

follows:
Item Name
Plated Through Block PTBI1
Capacitor PTBI1.1
Resistor PTB1.2

* In the Category column, change the resistor to a switch by selecting Switch from the drop-down menu
that appears when you click in the cell. Note that the description does not change when you change the
component’s category, so if you had entered a custom description, it would not be lost.

*  Change the description of the switch to “Switch.” The MDI will look like the one shown next.

Lambda Predict - [Project:Grid] [_ 1Ol
Fie Edit Yiew System Iools Lbrary Help |
DEd tBREXa|ge || o v
=l
Project1 Hame Fallure Rate | MTEF - .
=} Project Larnbda Predict Project | 12,22 fpmh | 51830.14 Hrs Name Category Description Number Failure Rate
] MIL-217 Systems 12,22 fpmh | 81630.14 Hrs
D mu-z17 MIL217:1 12.22Fpmh_| 51830.14 Hrs NEREE ?‘hatéd | 1A, Plated Through Holes 73
raug
Sy eliccre systems O.0fpmh | NIA > Bl |FToii Eapacitor Capacitor 00101
(53 Telcordia 5R-332 | Bellcare:2 0.0fits A
B | B B G Switch Switch - 7311
[AdPrajectt
Bk
Prajectl Hame Failurs Rats | MTEF
B3 ML-217 MIL217:1 | 12.22fpmh | 61830.14 Hrs
-] Block 1 12.22fpmh | 51830.14 Hrs
----- ™ Diods, High Frequency 2851 Fpmh | 350671875 Hrs
----- = Fuse 0.01 fpmh Hrs
W External 2037 Fomh | 490918,0312 Hrs
! Plated Through Holes | FTB1 7.321Fpmh | 136585,484 Hrs
- Capacitor PTBL.1 | 0.0101 fomh | 36148936 Hrs
L Switch PTBL2 | 7.311fpmh | 136777406 Hrs
N — i
MIL-217 MIL217:1 [ Bellcore Bellcore:2 | Dislog B Gid
For Help, press F1 [Blocks: 2 |Comps: 5 MUM 4

Other properties can be edited in a similar manner via the Grid view.

4.2.3 Copy and Paste a Subassembly

Often, subassemblies may be used multiple times in a system configuration. Lambda Predict allows you to
copy and paste components or blocks (including special block types) to save time and effort when defining
system configurations. Pasted items are independent from the original items and changes made to one will
not affect the other. One simple way to copy/paste items is with the drag-and-drop feature.

*  Change the Data panel back to Dialog view.
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*  Add another block to the system.

*  Click the Plated Through block and drag it to the new block that you just created. The MDI will look
like the one shown next.

(B} Lambda Predict - [Project:Dialog] [_[o]x]

Fle Edt Yiew System Iools Library Help

DEd 'BREXn(e | BHoy

2l
Project1 Hame Falure Rate | MTBF M,L-z 1 '7

=538 Project Lambda Predict Project | 19,541 Fpmh | 51172,207 Hrs o
] MIL-217 Systems 19,541 Fpmh | 51172,207 Hrs
=) mM-217 MIL217:1 19,541 Fpmh | 51172,207 Hrs Title i |
=Hey Bellcore Systems 0.0 Fpmh T Mame : | MILZ17:1
[ Teleordia 5R-332 | Bellcore:2 0.0fits A et M g Function
—_—  Description:
B | #l LN
nop Cireutt Ref.: Motes :
Analyst :
Bk
Approved By © Compiled By :
Froject! Hame Failore Rate | MTBF
B3 ML-217 MIL217:1 | 19.541Fpmh | 51172.207 Hrs I Redundancy
-7 Black 1 1z.22fpmh | B1830.14 Hrs
Redundancy : [Fal - Life Time : [24
----- 0 Diode, High Frequency 2.551 Fpmh 350671.875 Hrs i |Pale Il
..... o Fuse 0.01 Fprah Hrs Quantity : [ 1 Qty Required : | 1
M External 2,037 Fprh 4909180312 Hrs MTTR : [Hje Scope of Repair: [Mon-Repairable
il [TA, Pisted Through Holes | FTBI 7.321 Fpmh 136585454 Firs
- Capacitor FTBL1 0.0101 fpmh | 98148936 Hrs e
FTBL2 Target Rate : [0 Failore Rate : [19.541
2 MTBF : [51172,207
14, Plated Through Holes | PTBL3 7.321 fpmh 136585,454 Hrs e
W Capacitar |PTBI.L3 [ 0.0101Fpmh | 98148936 Hrs
W Switch [PTBL23  [7.311fpmh | 136777.406 Hrs
4 »
4| [ | | | |
MIL-217 MIL217:1 [ Bellcore Bellcore:2 | Diskg [B  Gid
For Help, press F1 [Blocks: 4 |Comps: 7 MUM 4

Note that the subcomponents of the block have been copied along with the block and that Lambda Predict
1

has automatically named the copied items.
You cannot drag and drop items between systems. To do this, you can use copy/paste instead, as described
next.

* Add anew MIL-217 system to the project by clicking inside the Project panel and selecting Add MIL-
217 System from the Project menu.

*  Return the focus to the first MIL-217 system (MIL217:1) by selecting it in the Project panel. When you
select a different system in the Project panel, the System panel will be refreshed to display the
configuration for that system.

* In the System panel, select the original Plated Through block and select Copy from the shortcut menu
or from the Edit menu.

I The names generated by Lambda Predict for new items and for copied/pasted items will vary depending on the
options you have selected in the Name Generator, accessed via the User Setup.
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*  Select the MIL217:3 system in the Project panel, then select the system in the System panel and select
Paste from the shortcut menu or from the Edit menu. The MDI will look like the one shown next.

Lambda Predict - [Project:Dialog]

Fle Edt Yiew System Iools Library Help

DEd ' bBBXn(de | BHoy

=l
=l

Project1 Hame Failure Rate | MTBF
e MIL-217 Systems 26,863 fpmh | 37225.535 Hrs
[y mIL-217 MIL217:1 19.541 fpmh | 51172.207 Hrs
[ MIL-217 MIL217:3 7.321 fpmh | 136585.454 Hr:
=Hey Bellcore Systems 0.0 Fpmh T
[ Telcordia SR-332 | Bellcors:2 0.0 fits A

kil |

i [AdPrajectt

Frojsctl

| Redundancy
136585,454 Hrs
Redundancy : [Fal - Life Time : [24
™ Capacitor | PTBIL | 0.0101 Fomh | 56146936 Hrs o e
W Switch |PTBLZ | 7311 Fpmh | 136777406 Hrs Quantity : | 1 Qty Required : |1
MTTR @ [Fia Scope of Repair: [Mon-Repairable I
Target Rate : [0 Fallore Rate : [7.321
MTBF : [136585.484
Unavailabilty [0.000175
4 »
4| [ | | | |
MIL-217 MIL217:3 [ Bellcore Bellcore:2 | Diskg [B  Gid
[Blocks: 1 |Comps: 2 UM 4

MIL-217

Approved By ©

~MIL-217 System
Title : Description :
Mame : [MILZ17:3

Fart Number : Function
Description :

LCN:
Clreuit Ref.: Nokes :

Analyst :

Compiled By :

For Help, press F1

4.2.4 Transfer a Block and Components

You cannot copy and paste items from one type of system to another (e.g. from a MIL-217 system to a
Bellcore system). Instead, Lambda Predict allows you to transfer blocks and components from one system
type to another. This action converts the properties of the blocks/components to their closest equivalents in
the new analysis type. A transferred block or component is independent from the source and changes made

to one will not affect the other.

*  Select the MIL217:3 system and add a new block. The block will be added at the same hierarchical level
as the Plated Through block that has been defined for this system.

*  Add a capacitor, a coil and a switch to the new block. The MDI will look like the one shown next.

Lambda Predict - [Project:Dialog]

Fle Edt Yiew System Iools Library Help

DEE tBRXn(de | FHioyr

lx
Project] Name Failure Rate | MTBF =
[=Hp mIL-217 Systems 34,185 fpmh | 29252,0039 Hr:
by ML MIL217:1 19,541 fpmh | 51172.207 Hrs
L DMz MIL217:3 14,643 Fpmh | 68288.132 Hrs
B-. Eellcore Systems 0.0 Fprmh S
[ Telcordia 5R-332 | Bellcore:2 0.0 fits S ||
4] | »
[APrajectt
=l
Project1 Hame Falure Rate | MTBF
EFD) MIL-217 MIL217:3 | 14.643fpmh | 65288.132 Hrs
E-fill 14, Plated Through Hales PTBL 7.321 Fprh 136585.484 Hrs
) Capacitor PTBL.1 0.0101 fpmh | 98148936 Hrs
W Switch FTBL.2 7,311 Fprh

136777 406 Hrs

ih 5
) Capacitor 0.0101 fpmh__ | 9814893 Hrs
= Coil | | 0.0000373F... | 26796722176 Hrs
W Switch | [ 7311 fpmh | 136777406 Hrs

4]

MIL217 MIL217 13 [ Bellcore Bellcore:2 |

MIL-217

General | Physical | Application |

rBlock.

Category :
Update Children @ I
~Temperature
& Increment
" Absolute Replacement

Part umber: ] &, Description: [glack,
Name: |1
Circuit Ref.:
Motes:
Analyst :

Elock =

I~ Parameters Chacked

Non Op Parameters

4

B Gid

Dislog @

For Help, press F1

[Blocks: 2 [Comps: 5 [ om 4
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Right-click the new block and select Start Transfer To from the shortcut menu. The cursor will change
to two circling arrows, which indicates that the application is in transfer mode.

Next, activate the Bellcore system in the Project panel and right-click the system in the System panel.
Select End Transfer Here from the shortcut menu. The block and components from the MIL-217
system will be added to the Bellcore system, as shown next with the hierarchy expanded.

Lambda Predict - [Project:Dialog]

Fle Edt Yiew System Iools Library Help

DEd ' BREXa(8e ||Bwo v

Frojsctl

ok

Failure Rate

7321.174 fiks

it

1 Hrs
136590.0312 Hrs

Capacitor

9.654 fiks

1035755486 Hrs

-~ Inductor

0.374 fiks

2669767424 Hrs

i) External

7311.148 fiks

136777 406 Hrs

Approved By ©

Compiled By :

=l
Project] Hame Failure Rate | MTEF = B ELLCORE
e MIL-217 Systems 34,185 fpmh | 29252.0039 Hrs N
O m-217 MIL217:1 19541 fpmh | 51172.207 Hrs Elmeg]
=) mIL-217 MIL217:3 14,643 Fpomh | BE258,132 Hrs Title i |
=Hey Bellcore Systems 7.321 fpmh 136590.0312 Hrs Mame : | Bellcore:2
[ Teleordia SR-332 | Belleore:2 7321178 fts | 136590.0312 Hrs | Part Number : Function
= Description :
! | oI LCN:
~ Wrrosectt Clreuit Ref.: Nokes :
Analyst :

-Redundancy

Redundancy :
Quantity : [ 1
MTTR :

Life Time : [ 24
Qty Required : | 1

Scope of Repair: [Mon-Repairable

Target Rate :
Burn In Time :
Burn In Temperature

Bellcore Issue:

o
il
o

Failure Rate :
MTEF ©
Unavailability

SR-332 Issue 1

=l FYM ¢

TIZLATE
136590.0312
0.00017%
1.00141

< |
&

|

4 | m

MIL-217 MIL217:3 | Bellcore Bellcore:2 |

Grid

Dialog

For Help, press F1 [Blocks: 1 |Comps: 3 MUM 4

Note that the capacitor has been transferred as a capacitor, while the coil has become an inductor. The
Bellcore standard does not have coils; inductors are the comparable part. Components where no comparable
part exists, such as the switch, are transferred as external components.

Select one of the components in the System panel for the Bellcore system. The Data panel will refresh
to display the properties and parameters for the component. Notice that some of the properties and
parameters are the same as they were for the MIL-217 component and some have changed to meet the
requirements of the Bellcore standard. In addition, a Method tab appears in the Data panel. This tab
allows you to assign the method parameters for the component, which are required for a Bellcore
analysis.

The block and components that were transferred to the Bellcore system are independent of the source block
and components in the MIL-217 system. Therefore, if you make any changes to the source block/
components, they will not be reflected in the transferred block/components and vice versa.

4.2.5 Create a Linked Block

Lambda Predict allows you to create linked blocks that represent the relevant standards based reliability
prediction characteristics of another block or component.

26

Activate the first MIL-217 project (MIL217:1) in the Project panel.
Select the first block in the System panel and then change the name of the block to SBA-01.
Activate the second MIL-217 project (MIL217:3) in the Project panel.
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Right-click the system in the System panel and select Add then Add Linked Block from the shortcut

menu. A linked block will appear, as shown next.

Lambda Predict - [Project:Dialog]

Fle Edt Yiew System Iools Library Help

DEd 'BREXn(e | BHoy

MIL-217

=l
Project] Hame Failure Rate | MTEF =
e MIL-217 Systems 34,185 fomh | 29252,0039 Hrs o
= mm-217 MIL217:1 19.541 fprb | 51172,207 Hrs "
) MIL-217 MILZ17:3 14,643 Fomh 66266, 132 Hrs Title
=Hey Bellcore Systems 7.321 fomh 136590,0312 Hrs Marme :
[ Teleordia 5R-332 | Bellcore:2 7321178 fits | 136590.0312 Hrs || Part Mumber :
o I o L
nop Cireutt Ref.:
Analyst :

Approved By ©

Frojsctl

MILZ17:3

Description :

Function
Description :

Miokes

Compiled By :

2 -Redundancy
14, Plated Through Holes | PTBI 7.321 Fpmh 136585, 454 Hrs i | E | e |
W Capacitor FTBL.1 0.0101 Fpmh 95148936 Hrs
FTBL2 7.311 Fpmh 136777.406 Hrs Quantity : | 1 Qty Required : |1
1 7.322 fpmh 136567 0625 Hrs MTTR & | Hia Scope of Repair: INnn-Rapa\rab\a
0.0101 Fpmh 95148936 Hrs y
0.0000373 fpmh_| 26796722176 Hrs
7.311 Foroh 136777, 406 Hrs Target Rate : [0 Falure Rate : [ 14,643
z 0.0 Fpmh L) MTBF : | 66266132
Unavailabilty [0.000351
4 »
4| T L | | |
MIL-217 MIL217:3 [ Bellcore Bellcore:2 | Diskg [B  Gid
For Help, press F1 [Blocks: 2 |Comps: & MUM 4

Next, right-click the linked block and select Start Selection for Source from the shortcut menu. The
cursor will change to < - >, which indicates that the application is in link mode.

Again, activate the first MIL-217 project (MIL217:1).

Right-click the block called “SBA-01" and select End Selection for Source from the shortcut menu.
This block will be the source for the linked block. The linked block now represents the characteristics of
the source block. If you change the characteristics of the source block, they will be reflected

automatically in the linked block.

In the Project panel, return the focus to MIL217:3 and then select the linked block in the System panel.
The Data panel will refresh to display the properties and parameters for the block. Notice that the name,
source name and failure rate of the source block are displayed on the Physical tab of the Data panel, as

shown next.

Lambda Predict - [Proje

Dialog]

Fle Edt Yiew System Iools Library Help

DEd tBEXn(9e | Bioy

MIL-217

eneral | Physical | Application |

=l
Project] Hame Failure Rate | MTEF =
e MIL-217 Systems 46,406 fomh | 21548,676 Hrs
D mu-z17 MIL217:1 19.541 fprah | 51172.207 Hrs
D miL-z17 MIL217:3 26,864 fpmh | 37224164 Hrs
EHed Belleore Systems 7,321 fprh 136590,0312 Hrs [~ Linksd Black
[ Teleordia 5R-332 | Bellcore:2 7321178 fits | 136590.0312 Hrs ||
Kl | 1l
[AdPrajectt
Bk
Froject! Hame Failure Rate HTBF
B3 MIL-217 MIL217:3 | 26.564 Fpmh 7224164 Hrs
il 14, Plated Through Holes | PTBI 7.321 fpmh 136585,454 Hrs
W Capacitor FTBL1 0.0101 fpmh 98148936 Hrs
FTBLZ 7.311 fpmh 136777406 Hrs
2 1 7.322 fpmh 1365670625 Hrs
0.0101 fpmh 98148936 Hrs
0.0000373 fpmh | 26796722176 Hrs
136777406 Hrs

Mame :

Link source name :

Link source failure rate :

SBA-01
Block
12,22

4

| i

| |+

= =

Dialog

MIL-217 MIL217:3 [ Bellcore Bellcore:2 |

Grid

For Help, press F1

[Blocks: 2 [Comps: & [ um v
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You can also select a component as the source for a linked block; the Link source name field on the Physical
tab of the Data panel will display the category of the source item.

4.2.5.1 Review the Links in the Project Link View Window

The Project Link View window displays a summary of all the links that have been established among
systems within the current project.

*  Select the project in the Project panel.

*  Select Project Link View from the Tools menu. The Project Link View window will appear, as shown

next.
"' Project Link Yiew H=E3
| Source Wstem| Source Component | Source Ty])e| Destination System | Destination Comg ‘| Destination Type | -
1 [MICz17:1 |=Ba-01 MIL217 MIL217.3 2 MIL217
IL'
|4 [*]\Lambda Predict Project AML217:1 A ML217:3 1| | »
Delete | Delete Al | Save... | Help | OF I

This window provides a list of each linked component in the project, including the name and type of the
source and destination projects, and the name of the source and destination components. To view the list
broken down by system, you can click the tab for each system. You can save this list as a text file if desired,
using the Save button. You can also use the Delete button to remove links between blocks. When a link is
removed, the source block/component is unchanged and the linked block remains in its system. However, a
new source must be selected for the linked block.

*  Close the Project Link View window by clicking OK.

4.2.6 Save the Project

« If you are using a fully functional copy of the software (i.e. not a demonstration version), save the
project by clicking the Save icon or selecting Save Project from the File menu. The Save As window
will appear. Type Training Example 1 as the file name and accept the default file type, Lambda Predict
Project file (*.LPP).

*  Click Save to save the file.
»  After saving the project, close the project by selecting Close Project from the File menu. You will now

be looking at the MDI with no projects open.

4.3 Example 2 - Working with Component Properties

This example will demonstrate more advanced features of working with component properties in Lambda
Predict. It uses a sample data set for demonstration purposes that is not intended to be realistic. You will:

*  Create a new project and copy a system from an existing project.

*  Work with default component properties.

*  Change connection types for your analysis, including a custom connection type.

*  Plot your results.

*  Save the project.

*  Reset the default properties.
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4.3.1 Create the Project and Build the System

*  Create a new project by selecting New Project from the File menu or by clicking the New Project icon
on the MDI toolbar.

3

* In the Create New Project window, select Blank Project and then click Finish to display the new
project. After clicking the project in the Project panel, the MDI will look like the one shown next.

|
(B} Lambda Predict - [Project:Dialog] [_[o]x]

Ele Yiew Lbrary Help |

DEdE|smexa|(8e ||y

2l

Failure Rate
0.0 Fpmh

PrROJECT

—Project

Titls ¢ | New Project Description :
Name : | Lambda Predict Froject

Part Number | Function
Description :
Kl | ] LN
[AJrojectt Circut Ref.: Hotes ¢
eyt [
Bk —
Compiled By : e

|- Applies to FailLre prediction systems contained in this project

Totals:

Target Rate : |0 Failure Rate : | 0.0
Life Time |24 Unavailabilty [0.0
MTEF thrs): [1ja
4 | |
System | Disbg  [E  Gid
For Help, press F1 [Blocks: o |Comps: 0 MUM 4

*  Open the Example3.LPP project that was shipped with the Lambda Predict software by selecting Open
Project from the File menu or by clicking the Open icon.

=
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* In the Open window, browse for and select the Example3.LPP file, located in the Examples folder in
your application directory (e.g. C:\Program Files\ReliaSoft\Prediction\Examples). Click Open. You
will now have two projects open in the MDI, with the focus on Example3.LPP, as shown next.

Lambda Predict - [C:',Program Fil liaSoft,Prediction’\Examples'Example3.LP|

Fle Edt Yiew System Iools Library Help |

DM tBREX0(e | Bioy

=l
Example3 LPP Name Falure Rate | MTEF M , L- 2 1 '7

=538 Project Lambda Predick Project | 60,623 Fpmh | 12403,291 Hrs
[ Bellcors Systems 19,855 Fornh | 50362832 Hrs Genera\] Physical | Appiication |
[ Teleordia 5R-332 | Bellcore: 1 19655.914 ... | 50362.628 Hrs
EHpad Mechanical Systems 37.407 Fpmh_| 26732781 Hrs e
) nowC-eB[LEL | NSwC:z 37.407 fpmh | 26732.781 Hrs
] MIL-217 Systems 23.36 fpmb | 42607, 126 Hrs part Number: |10 =] @ Descripton: [Bouer Supply 110/240 ¥ AC Supply,
D miL-z17 MILZ17:3 23.36 fpmh | 42807.128 Hrs —
Name: |1
Cireutt Ref.:
Motes:
4 | ¥ Analyst : | A. Designer
[Alprojectt | [AJexamplea.Lpp Category ¢ [Black -
T Update Children : W
| T ~Temperature —————— L M3
E"a'"PE?'ItPZPN lie © Increment
= = - & absolute Replacement
] .
BI-[L] Block 3 | 12.62 fpmh | 79z34.953 trs I™ Parameters Checked Mon Op Parameters
4 »
4 w | I |

‘B oshg [E_ G

MIL-Z17 MlLZl?:SI

[Blocks: 5 [Comps: 47 [ om 4

For Help, press F1

* In the Project panel, select the MIL217:3 system and copy it by right-clicking it and selecting Copy
from the shortcut menu or by selecting Copy from the Edit menu.

*  Click the Projectl tab in the Project panel to return the focus to your new project. Paste the system you
have copied by right-clicking the project and selecting Paste from the shortcut menu or by selecting the
project then selecting Paste from the Edit menu.

*  Click the (+) beside the project to expand the tree to display the copied system, then click the system so
that it is displayed in the System panel, as shown next.
=

Lambda Predict - [Project:Dialog]

Fle Edt Yiew Project Iools Lbrary Help

DEd tbBX0(e | BHoy

=l
Project! [ ame | Falure Rate | MTBF MIL=-217

=} T8 Project [ Lambda Predict Project | 23.36 fomh | 42607.128 Hrs T
EHm] HIL-217 Systems 23,36 Fprh "
Title : Deseription : [ ABC Computer System Madel ABC/XT -Pentium-

Mame : | MILZ17:1

Fart Number : Function
Description :
Len: [F
creatref [ Nokes :
analyst: [

il | | Approved By ¢ Compiled By :
[Aprajectt |[A)Examplez.Lrp
-Redundancy

=] Redundancy : [False - Life Time : [24
Projectl Hame Falure Rate | MTEF — | ovreaired: [1

El IL-217 MIL217:1 23,36 Fomh 42807128 Hrs ——
T bk . 1.5 forh 42120157 e MTTR @ [Fia Scope of Repair: [Mon-Repairable
B[ Block, z 9,189 Fomh 108515.992 Hrs
[} Elock 3 12,62 fpmh 79234,953 Hrs Target Rate: [0 Failure Rate : | 23.36

MTBF : | 42807128
Unavailability | 000056

1 | |
‘B oshg [E_ G

4 0]

MIL-Z17 MILZ17:1 I

[Blocks: 5 [Comps: 47 [ om 4

For Help, press F1

* In the Project panel, click the Example3.LPP tab, then select Close Project from the File menu. If
asked if you want to save changes to Example3.LPP, click No.
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4.3.2 Working with Default Settings

Each block or component that you add to a system has default properties that are pre-defined based on the
type of analysis that you are working with (i.e. MIL-217, Bellcore, etc.). If you have changed the settings for
an item, you can change them back to the saved default settings or you can set the changes to be the new
default properties for that item and analysis type.

* In the System panel, click the (+) beside Block 1 to display its components. Add a new capacitor to the
block and change its name to CAP-A. Notice that the failure rate of CAP-A is different from that of
Capacitor 1.1, even though they are the same type of component (i.e. capacitors). This is because the
properties of Capacitor 1.1 were changed from the defaults during the original Example3.LPP analysis.

*  Compare the properties of the two capacitors on the Physical and Application tabs in the Data panel and
note the differences.

«  Select Capacitor 1.1 and then select Set to Default from the Edit menu.> A dialog box like the one
shown next will appear, asking you to confirm that you want to set the values of the selected component
back to the default values.

’«Du are about ka set default values for selected companent. Please Confirm, —

Cancel |

[ Do not show this message again

* Click OK. The failure rates of the two capacitors now match. Take a moment to confirm that the
Physical and Application properties match as well.

*  With Capacitor 1.1. still selected, change the capacitor style to Ceramic Trimmer and the number of
pins to 16 on the Physical tab of the Data panel.

* Select Save as Default from the Edit menu. The properties you have just entered for the selected
capacitor are now the default properties for all new capacitors.

2 You can also right-click inside the Data panel to access these commands via shortcut menu.
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Add another capacitor to Block 1 called CAP-B and confirm that its properties match those of Capacitor
1.1. The MDI will look like the one shown next.

Lambda Predict - [Project:Dialog] i =)
Fle Edt Wiew System Iools Lbrary Help ‘
DEd|sBexXa/g® |Hioy
=l
Projectl Hame Failure Rate | MTEF MIL=-217
I Project Lambda Predict Project | 23,567 fpmh | 42395,691 Hrs
1 [m] MIL-217 Systems 23,567 fomh | 42395.681 Hrs Genera\] Physma\] Appllcatmn]
) MIL-217 MIL217:3 73,567 fpmh | 42395.691 Hrs
- Capacitor
Capacitor Style : [Ceramic Trimmer -
K1} | 1| Capachance (Marof): [g1
@Prﬂiettl Rated Yoltage : [
R Ho o Fins : [ 15
Project1 Narme: Failure Rate MTBE
-3 MIL-217 MILZ17:3 | 23.567 Fpmh 42395.691 Hrs
=1 Block 1 1.776 Fpmh 562814.25 Hrs
@ Capacitor 1.1 0.108 Fprh 9250371 Hrs
@ Capacitor 1.2 0.028 fprh 34459208 Hrs
@ Capacitor 1.3 0.0355 fpmh 26089982 Hrs
0 Transformer 1.4 0.00342 Fpmh 106080256 Hrs
@ Capacitor 1.5 0.0164 Fpmh 60850524 Hrs
@ Capacitor 1.6 1.314 Fpmh 760505.0625 Hrs
0 Diode, Low Frequency | 1.7 0.0346 fpmh 26676450 Hrs
0 Resistor 1.8 0.00732 Fpmh 136497624 Hrs
0 Resistor 1.9 0.0353 fpmh 26287650 Hrs
@ Capacitor 1.10 0.0164 fpmh 60850524 Hrs
@ Capacitor 111 0.028 fprh 34459208 Hrs
@ Connection 112 0.0104 fpmh 96153548 Hrs
0.0101 fpmh 35148936 H
I 3 392 Hrs
E 12.62 Fpmh 79234953 Hrs |
4 | i
MIL-217 bIL217:3 | Disbg  [E  Gid
For Help, press F1 [Blocks: 5 |Comps: 43 [ fum | y

Resetting the default properties to the ones that were shipped with the application is covered at the end of
this example.

4.3.3 Define Connection Types

You may notice that the failure rates displayed for the components in a given block do not add up to the
failure rate displayed for the block. This is because Lambda Predict takes the connections between
components into account when calculating the block’s failure rate.

32

To see this clearly, add a new, top-level block to the system (called “Block 4” by default), then add an
alpha-numeric display and a bubble memory to the block. Note that the failure rate of the Alphanumeric
Display, 0.00171 fphm, and the failure rate of the Bubble Memory, 0.394 fpmh, add up to 0.39571
fphm, while the failure rate of the block is 0.397 fpmh. Also note the failure rate for the system, 23.984
fpmh. The System panel is shown next.
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o 1§ ~pha-ror
ol Bubble memary

0.00171 Fprab
0.394 Fprh

=]l
Projectl MNarme Failure Rate MTEF |
= MIL-217 MIL217:1 23,984 Fprh 416558.117 Hrs
[]---Ej Block. 1 1,776 fpmh 561963.5 Hrs
[]---Ej Block. z 3,189 Fprh 105515,992 Hrs
[]---Ej Block. 3 12,62 fpmh 79234.953 Hrs
-] Block 4 0.397 Fprh 2514618.5 Hrs

2532099.5 Hrs

4|

[+

MIL-217 MIL217:1 I

* In the Data panel, view the Application tab for Block 4. Change the connection type from Reflow

Solder to Spring Contact.

*  Click any other block or component in the System panel to refresh. The failure rate for Block 4 has now
changed to 2.946 fpmh, and the failure rate for the system has changed to 26.533 fpmh, as shown next.

o 1§ ~pha-ror
ol Bubble memary

0.00171 Fprab
0.394 Fprh

=]l
Projectl MNarme Failure Rate MTEF |
= MIL-217 MIL217:1 26,533 Fpmh 376583.777 Hrs
[]---Ej Block. 1 1,779 fpmh 561963.5 Hrs
[]---Ej Block. z 3,189 Fprh 105515,992 Hrs
[]---Ej Block. 3 12,62 fpmh 79234.953 Hrs
-] Block 4 2,946 Fprih 339369625 Hrs

2532099.5 Hrs

4|

[+

MIL-217 MIL217:1 I

*  Select each component of Block 4 and note that the Connection Type for each has changed to Spring

Contact to match the block.

In MIL-217 analyses, you also have the ability to define your own connection types. The connections you
create will be saved with the project and will be available to you at a later date, or to other users who open

the project.
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* Select Custom Connections from the Edit menu. The MIL-217 Custom Connections window will
open, as shown next. Two additional connection types have been pre-defined.

"] Custom Connections | |

Identifier Description Base Fate
User defined 1: hermal Compresion I 0.0001
User defined 2: I Sonic Gold ko Gold I 0.0002
User defined 3t I I ]

User defined 4: I I 0

User defined 5: I I 0

User defined 6t I I 0

User defined 7: I I ]

User defined 8t I I ]

User defined 9: I I o]

User defined 10: I I 0

oK I Cancel |

* In the Description field for User defined 3, type My Custom Connection. Enter 0.0049 in the Base
Rate field and click OK.

* Inthe System panel, select Block 4 and change its connection type to User defined 3 in the Application
tab of the Data panel. This option now represents the custom connection type that you just defined.
Click any other block or component in the System panel to refresh. Note the changes to the failure rates,
as shown next.

=]
Projectl MName Failure Rate MTEF |
= MIL-217 MILZ17:1 24,0574 fprmh 41562554 Hrs
[]---Ej Block 1 1.776 Fpmh 561968.5 Hrs
[]---Ej Block Z 9,189 fpmh 105515, 992 Hrs
[]---Ej Block 3 12.62 fpmh 79234,953 Hrs
4 2127027 5 H

2932099.5 Hrs

[ Bubble memory 0,594 Fpmh

MIL-217 MIL217:1 I
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4.3.4 Plot Results

*  Select the system in either the Project panel or the System panel. From the Tools menu, select Plots.
The Plot Viewer will appear, with the system data plotted in whatever plot type was last selected. Make
the following selections in the Control Panel and then refresh the plot if necessary.

* Plot Type: Failure Rate
Include Blocks: Selected

* Group: No Grouping
* Allocation: None

« Auto Refresh: Selected

Blocks Only: Not Selected

BN Plot (MIL217 System: MIL217:1) M= E3
File Options
. Plot Type:
Failure Rate Plot 4] _ K
|
14 [V Include Blocks [~ Blocks Cnly
b Group: IND Grouping 'l Exclude, ..,
12 _—
Allocation: INone VI
" [=Range:
40 [l il
2 9 [¥anc: o
o
o
» B Steps: o
2
27 Enviranment. ..
8 Iission Phase.. .
s ¥ Auta Refresh
ES
2
2
1 Il
0 L | | |
A0 T110-219204 2026 FL:Hz00 28086F FDH200 74LS166 ZN4402
Fart Humber
Failure Rate [

This plot shows the failure rate of each block and component. If you were to clear the Include Blocks option,
the plot would show only the failure rates of the components.

e Make sure that Auto Refresh and Include Blocks are selected, then select Failure Rate vs.
Environment from the Plot Type drop-down menu. If the Plot Viewer has not been used to plot an
environment plot before, it will generate an alert, as shown next.

LambdaPredict | x| |

L E Mo Environment was selecked!
L
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*  Click OK, then click Environment in the Plot Viewer. The Environment Setting window will appear,
as shown next.

E‘ Environment Setting E |

[ airborne, inhabited, carge
[ airborne, inhab, Fighter
[ airborne, rokary winged
[ airborne, uninhab, cargo
[ airborne, uninhab, fighter
[ Ground, benign

[ Ground, Fixed

[ Ground, mobile

[ Missile, Flight

[ Missile, launch

[ Cannon, launch

[ Maval, sheltered

[T Maval, Unsheltered

[ Space, Flight

Zancel |

*  Select all five of the Airborne environments and click OK. The Failure Rate vs. Environment plot will
appear, as shown next.

BN Plot (MIL217 System: MIL217:1) M= E3
File Options
. . Flat Type:
Failure Rate vs Environment Plot E L
I ilure Rate vs Ervironment
1000 g [V Include Blocks [~ Blocks Cnly

Group: IND Grouping 'l Exclude, ..,
Allocation: INone VI

[=Range:

[l il
2 [¥anc: o
m
o
@ Steps: o
3
‘m
w

Environment. ..

H Iission Phase.. .
¥ auto Refresh

AT AIF AR AUC AUF

Environment

AclE  AYEE el AcEE A

This plot shows the system failure rate in each of the selected environments.
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*  Keeping the Plot Viewer open (and using the caption bar to move it if necessary), select Block 3.2 in the
System panel. The results now displayed in the Plot Viewer are the failure rate for only that block in the
selected environments, as shown next.

E? Plot (MIL217 Block: 3.2) =] E3
File Options
. . Flat Type:
Failure Rate vs Environment Plot E L
I (Filure R

| ¥ Include Blacks T Blocks oy

H Group: IND Grouping 'l Exclude, ..,
H Allocation: INone vl

|| [=Range:

[l il
2 I [¥anc: o
m
= H
@ Steps: o
3
‘m
w

Environment. ..

Iission Phase.. .
¥ auto Refresh

T
AT AIF AR AUC AUF

Environment

AclE  AYEE el AcEE A

*  Select Category from the Group menu to group the plot by component category, as shown next.

EX Plot (MIL217 Block: 3.2) M= E3
File Options
. . " Flot Type:
Failure Rate vs Environment Plot - Category ]
— IFaiIure Rate vs Environment j
15 g [V Include Blocks [~ Blocks Cnly

Failure Rate

14
13 Group: Categary | Exclude...
12 Allocation: INone vl

[=Range:
" [¥lira: o
" [¥anc: o
: bl 1]

EQS:
g e
7 Environment. ..
B IMission Phase, ..
5 ¥ auto Refresh
ES
2
2
1
o
AlC AlF AR AUC AUF

Environment

aLF Bipolarll  Resister ] Capacitor [ oo, Memory [ ticre. Digital [

Suppose that you want to take a closer look at the component categories with the three lowest failure rates.
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*  Click Exclude and the Exclude window will appear, as shown next.

B! Exclude Dialog E3

Included in Excluded From

- I"-'1i|:r|:|, Memary
Transistor LF Bipolar

Resistor
D. . . Capacitar

:

P

|!|!|!||: Micra, Digital nnn
REREr L == |
HNTT cez

Cancel

*  Select Micro, Digital and use the >> button to move it to the Excluded from area, then do the same for
*  Click the Draw Plot icon to refresh the plot.

Micro, Memory and click OK.
|

Note that the new plot uses a different scale on the Y-axis from that of the original plot, thereby magnifying
your view of the remaining categories, as shown next.

EX Plot (MIL217 Block: 3.2) M= E3
File Options
. . " Flot Type:
Failure Rate vs Environment Plot - Category ]
— IFaiIure Rate vs Environment j
[V Include Blocks [~ Blocks Cnly
25
Group: ICategory 'l Exclude. ..
Allocation: INone VI
3 [=Range:
[l il
228 [¥anc: o
o
o
@ Steps: o
2 2
P Enwironment. ..
15 Iission Phase.. .
¥ auto Refresh
1
05
u}
AlC AlF AR AUC AUF
Enviranment
Transistor LF Bipolar [ Resistor [T Capacitor [

¢ Close the Plot Viewer.

4.3.5 Save the Project

* If you are using a fully functional copy of the software (i.e. not a demonstration version), save the
project as Training Example 2.LPP.

*  Close the project.
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4.3.6 Reset the Default Properties
*  Close Lambda Predict.

* In Windows Explorer, find your application directory (e.g. C:\Program Files\ReliaSoft\Prediction).
Within that directory, choose Programs\LambdaPredict DefaultProperty\MIL217, as shown next.

@ C:Program Files'ReliaSoft'Prediction’,Programs'LambdaPredict_DefaultProperty'\MIL217

File Edit Miew Favorites Tools Help | aﬂ'
O Back = (J ~ if /. ) Search {7 Folders El'
Address I..j C:YProgram Files\ReliaSoftiPrediction)ProgramsiLambdaPredict_DefaultPropertyiMILZ17 j
Folders = | Mame = | Size: | Type
B 03 Reliasoft ;I i Capacitor PRP 1KE PRP File
= I2) Prediction
|2 Examples
|2 Libraries
= 12 Programs
|2 LambdaPredict_DE
= 12 LambdaPredict_DefaultProperty —
[ 55CE_Lex ~| 4] | i

*  Delete the Capacitor.PRP file. This will restore the default settings for MIL-217 capacitors to the ones
that are shipped with the software (which restores the software to the state that it was in before you
made the changes specified in Section 4.3.2).

Note that deleting the entire LambdaPredict DefaultProperty folder will restore all settings in Lambda
Predict to the defaults shipped with the software.

4.4 Example 3 - Working with Different Types of Systems in the Same
Project

One of the features that contributes to Lambda Predict’s flexibility is the ability to have multiple projects
open simultaneously and to analyze multiple systems within each project. This makes copying and pasting
between systems and projects easy, which can reduce the time it takes to model system configurations. It
also gives you the capability to analyze different types of systems concurrently. For example, you may wish
to analyze an electromechanical system by combining a MIL-217 analysis (for electrical components) with
an NSWC analysis (for mechanical components). The project-level results will display the failure rate and
other information for all components combined.

In this example you will:

*  Create a new project.

*  Copy an electronic system and a mechanical system from other projects.
*  View the results at the project level.

*  Configure the display of information in the MDI.

*  Save the project.

4.4.1 Create a Project and Copy Existing Systems
*  Create a new, blank project.

*  Open the Examplel.LPP project that was shipped with the Lambda Predict software, located in the
Examples folder in your application directory (e.g. C:\Program Files\ReliaSoft\Prediction\Examples).
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*  Open the Example2.LPP project, located in the same directory. You will now have three projects open
in the MDI, with the focus on Example2.LPP. The next figure shows the MDI with the second MIL-217
system in the Example2.LPP project selected.

Lambda Predict - [ i iaSoft! \Examples'\Example2.LPP::Dialog]

Fle Edt Yiew System Iools Library Help |

DEd tbREXa(ge | BHoy

=l
Example? LPP Hame. Failore Rate | MTBF MIL=-217
=538 Project Lambda Predict Project | 82,356 Fpmh | 12142374 Hrs o
EHed Belleore Systems 0.959 fprmb | 1042040 Hrs "
[ Teleordia SR-332 | Belleore:1 415.224 fits | 2406336.75 Hrs Title : o |
[ Teleordia 5R-332 | Bellcore:2 544.431 fits | 1836777.5 Hrs Mame : [MILZL7:4
] MIL-217 Systems £1.396 fpmh | 12265,531 Hrs Park Mumber 5 Funitmn
- . sscription :
© mi-z17 15814.347 Hrs e |3
Bz Cireult Ref.: Mokes i
Analyst :
4 | ¥ —
[AJprajectt | [A]Examplet.pp | [A)Examplez.Lip B aEy 8 Compiled By :
=l i~ Redundancy
Examplez LPP Name Fallure Rate MTEF Redundancy ¢ |Falss id Life Time ;|24
=] IL-217 MILZ17:4 | 18.162 fprh 55057.457 Hrs Quantity : [ 1 Qty Required : |1
S g:“‘t ; gg:észp?h 2;213;;022’: mrTR : [ia Scope of Repair:  [Non-Repairable
lo X prl .25 Hrs -
B[ Elock 3 1.826 fpmh 547425.31Z Hrs
B Hybrid 4 0.00SZ fprmh 191967888 Hrs Target Rate : [0 Fallore Rate : [ 18162
B[] 1a, Plated Throgh H... |5 15.308 fprh 65322.89 Hrs i e
-] 1a, Surface Mount Tech | 6 0.634 fprh 1575796.25 Hrs
— Unavalabiliy [0.000435
4 »
<| | | L | =
MILZ17 MLz 7 4 Dislog @ Giid
For Help, press F1 [Blocks: & [comps: 12 MM v

* In the Project panel, select the MIL217:3 system and copy it by right-clicking it and selecting Copy
from the shortcut menu or by selecting Copy from the Edit menu.

*  Click the appropriate tab in the Project panel to return the focus to your new, blank project. Paste the
system you have copied by right-clicking the project and selecting Paste from the shortcut menu or by
selecting the project then selecting Paste from the Edit menu.

*  Click the (+) beside the project to display the copied system, as shown next.

Y Lambda Predict - [Project:Dialog] [_ O[]

Fle Edt View Project Tooks Library Help |

DEE thBxalde|FHoy
PrROJECT

Failure Rate | MTEF
mh | 15 irs

Frojsctl
Bl

Lambda Predick

5 L - - Project
[=Hm mIL-217 Systems 63.233 fpmh | 15814,347 Hrs L
3 mMu-217 MILZ17:1 63.233 fpmh | 15814,347 Hrs Title + | Wew Praject Dy
Narne ; | Lambda Predict Praject
Part Number : Function
| Description :
4 | 4l Circuit Ref ‘
= ircuit Ref .
[AJprogect [[AJexamplet.Lpp | [A)Example2.LpP | (=58
Analyst :
2= Compiled By : FmiEE
| iame [ Fallurs Rate HITEF |
| Applies ko Failure prediction systems contained in this project
L T ——
Target Rate : |0 Failure Rate : | 63.233
Life Time |24 Unavailabiity [0.00151
MTEF (hrs): [15614.347
4| | |
MILZ17 MIZ17 3 | Dislog @ Girid
For Help, press F1 [Blocks: 2 [comps: 10 MM v

*  Next, click the Examplel.LPP tab in the Project panel, select the NSWC:2 system and copy it.

*  Return the focus to the new project and paste the system. Note that you can only paste it directly to the
project and not anywhere else in the Project panel.
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*  Close Examplel.LPP and Example2.LPP. The MDI will look like the one shown next.

Lambda Predict - [Project:Dialog] [_ 1Ol
Fie Edit Yiew System Tools Lbrary Help |
- ) e
DEd sBRxa(8e ||BHo v
=1
(] Name holtreRsts MTER m
=538 Project Lambda Predick Project | 1365.0436 Fpmh | 732,574 Hrs
~Mechanical System
] MIL-217 Systems 63.233 Fpmh 15614,347 Hrs
=) mM-217 MIL217:1 63.233 Fpmh 15614,347 Hrs Title i |
=Hpad Mechanical Systems 1301.815 Fpmh | 768,157 Hrs Mame : | NSWC:Z
[ NSwc-9slLEL | Nswc:z 1301815 Fpmh | 768.157 Hrs Part Mumber : Function
Description :
Lo [F
— Cireutt Ref.: Motes :
[APrajectt ————
Analyst :
2l Approved By © Compiled By :
Project! Hame Failure Rate MITEF
[=] i~ Redundancy
B[ Block, 1 7.00145 fpmh | 142827453 Hrs Redundancy s [Fae =] [T P a—
B[ Elock 2 5.802 fpmh 172340.843 Hrs — )
B Pump 3 574,674 fpmh 1740.1 Hrs Quantity : | 1 Qty Required : | 1
B[] Compressor 4 714,332 fpmh | 1399,908 Hrs MTTR : [HjA Scope of Repair: [Non-Repairable
Target Rate : [0 Falore Rate : [ 1301815
wmTeE : [768.157
Unavailabilty [o0.0307
4 ] i
MIL-217 MIL217:3 | Mechanical NswcC:2 | Diskg [B  Gid
For Help, press F1 [Blocks: 4 |Comps: 16 MUM 4

4.4.2 View the Results

*  Select the project in the Project panel. Note that the Analyze command is unavailable in the toolbar and
in the Tools menu because you cannot view project level results in the Pi/Rate window. For project-
level results, you must use the Results Viewer.

e Select Results from the Tools menu. The Results Viewer will open, as shown next.

"l Result {Project: Lambda Predict Project) - |EI|1|

Project Results
Failure Rate | Unavailability | MTEF |
1365, 0496 ‘ooz 732,574

Lambda Predict Project
No pertinent results for the selected node.
’ Lambda Predict Project
No pertinent results for the selected node. |

Results available at the project level are limited to Failure Rate, Unavailability and Mean Time Between
Failures (MTBF). For more detailed results on either system or blocks and components within either system,
select the item while the Results Viewer is open.

¢ Close the Results Viewer.

4.4.3 Configure the Display

As previous examples have demonstrated, failure rate and other results are also displayed in the Project and
System panels. You can use the User Setup to choose which columns will be displayed in these panels as
well as the units (i.e. fph, fpmh or fits) and numerical precision for displayed results. These options are set
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independently for project-level results and for each type of analysis. For this example, assume that you want
to display the contributions that the electrical and mechanical subsystems make to the overall failure rate for
the system. In addition, you will change the number of decimals displayed for the results.

*  Select User Setup from the File menu. The User Setup window will appear, as shown next.

"' User Setup

General] Project] MIL-ZI?I Bellcore] NSWCI RDFI 2998] Other]

Pl;\;(gi‘;m

User Mame:

I User Mame
Company:

I Company

License Mumber

I License Mumber

;LFREDIL'F

OF I Cancel | Help

Lambda Predict

*  Click the Project tab. The Project page will appear, set to the Layout tab, as shown next. This page

controls which columns are displayed in the Project panel.

General] Project] MIL-ZI?I Bellcore] NSWCI RDFI 2998] Other]

¥ Mame

[~ analyst

[~ Description
Quantity:

¥ Failure Rate

¥ MTEF

[~ mTTR

[~ Contribution

¥ Unavailabilicy

v Time

[V Unit

c
2
R
fe]
g
&

;LFREDIL'F

Selections in this dialog will affect parameters displayed on the project hierarchy.

OF I Cancel | Help

*  Clear the MTBF, Unavailability and Time options and select Contribution.
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*  Now, click the Precision tab on the left. The User Setup window will look like the one shown next.

General] Project] MIL-ZI?I Bellcore] NSWCI RDFI 2998] Other]

Selections in this dialog will effect all numerical parameters displayed For Project level,
2 Hierarchy, dialogs, results, reports,

Floating point decimals
(I' zCs 46 s
= ~Floating point significant digits
CzWalCals s

Floating poink Format
’]_ Automatic || Exponent I~ | Fixed

"Failure Rate Linits

5

™ FPH W FemH [ FITS

;LFREDIL'F

OF I Cancel | Help |

*  Change the Floating point significant digits option to 2 and click OK to save the changes and close the
window.

*  The appearance of the Project panel will be updated automatically, as shown next. You can see that the
electrical components (analyzed with MIL-217) contribute 4.63% of the total failure rate while the
mechanical components (analyzed with NSWC) contribute the remaining 95.36%. These values are
displayed with two decimal places, as specified in the User Setup.

=l

Projectl

BeiB Project
[=He] MIL-217 Systems £3.23 Fprh 15814, 34 Hrs 4,63
FAR o ) (-3 MILZ17:1 £3.23 fpmh 15814.34 Hrs 4,632
E’E Mechanical Syste. ., 1301.81 fpmh TR, 15 Hrs 95,36
ST NSWC-SEILEL | NoWC:Z 1301.81 Fpmh 76815 Hrs 95.367

N Epmjectl I

4.4.4 Save the Project and Restore Default User Setup

* If you are using a fully functional copy of the software (i.e. not a demonstration version), save the
project as Training Example 3.LPP.

*  Close the project.

* In the User Setup, reset the options you changed in this example by clicking the Other tab, then Set
Workspace to Default. You will need to restart Lambda Predict for this to take effect.

*  Click OK to save the change and close the User Setup then re-start Lambda Predict before proceeding
with the next example.
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4.5 Example 4 - Performing a What-If Analysis

Lambda Predict’s ability to analyze multiple systems within each project also allows you to perform “what-
if” analyses for comparison purposes. For example, you may wish to change one parameter (such as
temperature, environment, etc.) to see what impact it will have on the predicted failure rate.

For this example, imagine that you wish to analyze the effect of ambient temperature on a computer system.
You will:

*  Create a new project.

*  Copy/paste a system from an existing project.

*  Duplicate the system and change the temperature parameters to compare the results under the different
conditions.

*  Save the project.

4.5.1 Create a Project and Copy/Paste an Existing System
*  Create a new, blank project.

*  Open the Example3.LPP project that was shipped with the Lambda Predict software, located in the
Examples folder in your application directory (e.g. C:\Program Files\ReliaSoft\Prediction\Examples).

*  Copy the MIL-217 system called “MIL217:3” from Example3.LPP and paste it into the new project.
Then close Example 3.LPP. After expanding the hierarchy in the Project panel for the new project, and
with the MIL-217 system selected, the MDI will look like the figure shown next.

Lambda Predict - [Project:Dialog] =] 3]
Fie Edt View Projsct Tooks Library Help |
DEd tBREXa(Se ||Bwo v
2l
Project! [ ame [ Failure Rate [ mrer MIL=-217
=T Project [ Lambds Fredict Project | 23.36 fpmh | 42807.128 Hrs
MIL-217 System
Sy MIL-217 Systems
Title ¢ Description : [ 4BC Computer System Model ABC/aT -Pentium- = |
Hame : [MILZ17:1 =l
< | 3 Part humber © Function —
- L] e Description: =
[APrajectt Len: [F =
T Circuit ReF Hotes : =
Analyst ; e
Project1 Hame Failure Rate HITER (] S |
E IL-217 MILZ17:1 | 23,36 fpmh 42807128 Hrs Approved By ; Compiled By :
B[] Block 1 1,55 Fpmh 645129.187 Hrs
B[] Block 2 9,189 fpmh 105515992 Hrs ~Redundanc
B[ Block 3 12,62 fpnh 79234953 Hrs Redundancy | [Fame =] wetme: [z+
Quantity : [1 Gty Required [ 1
mrTR : [r)a Scope of Repairi [Non-Repairable =
Target Rate [0 Failure Rate : [23.35
wTeF : [42807.128
Unavailabity [0.00058
4] | i
MILz17 Mz | Dialog @ Giid
For Help, press F1 [Blocks: 5 [comps: 47 MM v
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4.5.2 Duplicate the System and Change the Temperature

* In the Project panel, copy the system and then paste it to the project. The MDI will look like the one

shown next.
Lambda Predict - [Proji ialog] =] 3]
Fle Edt View Project Tooks Library Help |
2 " -
DEE thBxalde|FHoy
2l
Project Fallure Rate PROJECT
= r—— Project
46.721 fpmh | 21403, !
MILZ17:1 23.36 fpmh | 42807128 Hrs Title : | Hew Praject (B | =l
MIL217:2 23.36 fpmh | 42807.128 Hrs Mare : | Lambda Predict Project Ll
Part Number : Functian =
— Description : |
Kl | 5 ewe] [
[APregsctt Circuit Ref.: Notes : =
Analyst : =
2l =
Compiled By ¢ Approved By :
Frojsctl Hame Failure Rate MTEF |
B MIL-217 MIL217:1 | 23,36 fpmh 42807128 Hrs
B[] Block 1 1.55 fpmh 645129, 157 Hrs ’ ) _ _
[T Block 2 9. 129 fprh L5, 992 Hre - Applies to Failure prediction systsms contained in this project |
Totals:
&[] Block 3 12,62 fpmh 79234 .953 Hrs o T —
Target Rate: |0 Falurs Rate : | 23.36
Life Time | 24 Unavailabilty [0.00056
MTEF (hrs): [4z807.128
| | |
mIL-217 MiL2171 | Diskg [BH  Bu
For Help, press F1 [Blocks: 5 |Comps: 47 MUM 4

*  Select the pasted system (MIL217:2) in the Project panel. In the Data panel, change the description to
read “ABC Computer System Model ABC/XT (+15 degC).”

*  Select any block or component in the System panel. On the Application tab of the Data panel, note that
the Ambient Temperature (degC) field displays 30.

*  Select the system in the System panel, then select Global Edit from the Edit menu. The MIL-217
Global Edit window will appear, as shown next.

B} MIL-217 Global Edit E3

¥ Temperature [ Enwironment

—Stress
¥ wolkage ¥ Current

[

|

=1
o)
=
=
i0

Tez=7

— Temperature
[ Absolute replacement
¥ Incremental addition

—Enwironment

[ sitbotne, inhabited, carge | Ground), benign
[T gitborne, inhab; fighte = Ground, fixed
[T sitborne, rokary winges [ Ground, mobile
[T gitborne, uninhab, carge I= Missile, flight
[T mitbatne, uninhat, Fghte [ Missile, laumch

= Mawal, sheltered ™ Cannon, launch
[ nawval, Unshelkered [ Space, Hight
—&pply ko

[ All MIL-217 systems within this oroject
¥ all blocks + components in selected system
™| &l blocks + components inselected bBlack

[al'4 I Cancel Help
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The MIL-217 Global Edit window allows you to simultaneously change the operating conditions for all
blocks and components within a given block or system, or even all MIL-217 systems within a project. By
using this feature on the system you have just pasted, you can change the temperature and compare the new
failure rates under the higher temperature to the original failure rates.

*  Make sure that Temperature is selected at the top of the window.

*  Inthe Temperature section of the window, make sure that Incremental addition is selected and enter 15
in the input box to the right. This will add 15 degrees C to the ambient temperature of every block and
component within the selected scope (see next step).

* At the bottom of the window, you have the option to apply your changes to all MIL-217 systems within
the current project or to all blocks and components in the selected system. Make sure the second option
is selected. The window will look like the figure shown next.

B MIL-217 Global Edit |
[ sStress ¥ Temperature [ Enwironment
—Stress
¥ Walbage ¥ Current ¥ Power

~ &

o

| £l

— Temperature

E
[ Absolute replacement I 15

¥ Incremental addition

—Enwironment

[ sitbotne, inhabited, carge | Ground), benign
[T gitborne, inhab; fighte = Ground, fixed
[T sitborne, rokary winges [ Ground, mobile
[T gitborne, uninhab, carge I= Missile, flight
[T mitbatne, uninhat, Fghte [ Missile, laumch

= Mawal, sheltered ™ Cannon, launch
[ nawval, Unshelkered [ Space, Hight
—&pply ko

[ All MIL-217 systems within this oroject
¥ all blocks + components in selected system
™| &l blocks + components inselected bBlack

[al'4 I Cancel Help

*  Click OK to close the window and apply the changes. Now when you look at the Ambient Temperature
(degC) field for any block or component in the system, you can see that the temperature has been
increased by 15 degrees to 45. The failure rates and other results have also been updated accordingly.
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*  Compare the failure rates for the MIL217:2 system to those for the MIL217:1 system. Note that the
increase in ambient temperature has affected the failure rates throughout the system. The MDI will look

like the one shown next.

Lambda Predict - [Project:Dialog] ol x|
fle Edt View Project Iook Lbrary Help |
DEd tBREXa(Se ||Bwo v
2l
Projectl Name Faiure Rate | MTBF | MIL=-217
570 Project Lambda Predict Project | 50.733 Fpmh_| 19710884 Hrs
MIL-2L7 System
[ MIL-217 Systems 50.733 fomh_| 15710884 Hrs
O mi217 WILZ17:1 23.36 fomh | 42807.128 Hirs Title 1 Description : [ ABC Computer System Model ABCIXT -Pentium- ~ |
wILz17:2 5 Hame : [MILz17:2 =l
Part Number | Function =
Description : =
al | | L [F =l
hoed Circuit Ref. Notes : |
Analyst =
2l d
Approved By | Compiled By :
Projectl Hame Failure Rate MTEF |
E] 1217 Wile17:2 | 27,372 farh 36532.625 Hrs | Redundanc
[ Block 1 2.0591 fomh 485646718 Hrs L T — E——
B[] Black, z 9,91 fpmh 100906.429 Hrs v False WizTine |k
[ Block 3 15,403 Fpmh £4920,257 rs quantity : [ 1 Gty Reauired 1 [ 1
mrTR : [r)a Scope of Repairi [Non-Repairable =
Target Rate : [0 Failure Rate : [27.372
WTEF : [36532.625
Unavalabiiy [0.000856
4] | i
MILZ17 M7 2 Dialog @ Giid
For Help, press F1 [Blocks: 5 [comps: 47 MM v

Other types of “what-if” analyses can be performed in a similar manner.

4.5.3 Save the Project

* If you are using a fully functional copy of the software (i.e. not a demonstration version), save the
project as Training Example 4.LPP.

*  Leave the project open for use in the next example.

4.6 Example 5 - Using Reporting and Printing Capabilities

This example will demonstrate some of Lambda Predict’s printing and reports capabilities. Using the

Training Example 4.LPP project created in the last example, you will:

*  Preview and/or print the information available in each of the MDI panels.

*  Select, customize and preview and/or print a report.

4.6.1 Print the Active View

You can print the information currently displayed in the Project panel, the System panel or the Grid view of

the Data panel.

e Click anywhere in the Project panel, then select Print Preview then Preview Active View from the File
menu. The Print Preview window will open to display a preview of the printout of the Project panel
hierarchy. If desired, you can use the buttons at the top of the window to adjust the zoom and/or send the

document to the printer.

*  When you are finished experimenting with the Print Preview feature, close the window by clicking the

Close button.

*  Follow the process outlined above to preview and/or print the System panel. Note that the panels will be
printed as they appear in the MDI (i.e. blocks will be expanded to display components in the printout
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only if they are currently expanded in the software), so you may wish to expand the view of each block
so that the full system configuration is displayed in the printout. The printout is not limited by the size
of the panel; all displayed information will be printed. The next figure shows the preview of the System
panel with all blocks expanded and the zoom set to 100%.

[} Lambda Predict - [Project:Dialog]
Piint... || Mest Page | | Fiew Page | | TwoPage ZoomOut | Clese

I [ 5

Training Example 4.LFP Hame Failure Rate MTEF
EFi) MIL-217 MIL217:2 | 27,372 fpmh 36532,625 Hrs
E-[] Block 1 2,0591 fpmh 485646.718 Hrs
- capacitor 1.1 0,00931 fpmh 107302160 Hrs
|- capacitor 1.z 0,035 fph 26279368 Hrs
|- capacitor 1.3 10,0669 fpmh 14925902 Hrs
|- Transformer 1.4 0,011 fph 90711824 Hrs
|- capacitor 15 10,0309 fpmh 32333554 Hrs
|- capacitor 16 1.723 fph 550054.5 Hrs
|- Diode, Low Fre... |17 10,0348 fpmh 28678450 Hrs
|- Resistor 1.8 0,00732 fpmh 136497524 Hrs
|- Resistor 1.3 10,0507 fph 19709534 Hrs
|- capacitor 1.10 10,0309 fpmh 32333554 Hrs
|- capacitor 111 0,035 fpmh 26279368 Hrs
| L comnection 11z 10,0104 fpmh 96153848 Hrs
E-[] Block z .91 fpmh 100906.429 Hrs
im0 Microprocessor,... | 2.1 0,553 fpmh 1806914 Hrs
|- Micro, Digtal 22 0,43 fpmh 2322036.75 Hrs
|- Micro, Digtal 23 00715 fpmh 13985710 Hrs
|- Switch 24 7.311 fpmh 136777.406 Hrs
|-®0 Diode, Low Fre... |25 000165 fpmh 603871936 Hrs
|- capacitor 26 10,0355 fpmh 25162074 Hrs
|- capacitor 27 099 fpmh 1005225625 Hrs
|- capacitor 28 0,43 fpmh 2320218 Hrs
|- Resistor 29 10,0293 fpmh 34124456 Hrs
|- Resistor 210 0,00845 fpmh 118257192 Hrs
|- Diode, Low Fre... |2.11 00198 fpmh 50322660 Hrs
Lm0 capacitor 212 0,00761 Fpmh 131396832 Hrs
Page 1 [Blocks: 5 [comps: 47

[ [

panel to Grid view.

grid, as shown next.

Close the Print Preview window and then select the first block in the MIL217:2 system. Set the Data

Select Page Setup then Page Break Preview from the File menu. The page breaks will appear on the

Type| Name Category Description Part Number [ Failure Rate | Environment Te‘r‘n“l;ll]airear;;re
{degC)
(N Block Fower Supply  110]240 W AC Supply, SU/IZVDC 10 20591 Ground benign 45
Output
B s Capatitor CHPACITOR, FINED, CK, 33rF K 33F 000331 Ground,berian 45
BNl Capatitor CHPACITOR, FINED, POLVESTER, T0nF CO-1BNF 003 Ground,berian 45
BNl Capatitor CHPACITOR, FINED, CERAMIC CHIF, 220 pF 0805 Co6 00663 Ground,berian 45
Bl Transformer TRANSFORMER TRANS, MODEL ™ 0011 Ground,berian 45
73
G (Ml |15 Capatitor CHPACITOR, FINED, AL. ELECT., 4700 UF 505566 0.0303 Ground,berian 45
T (M |is Capatitor Pa &E«:llom FIHED, SOLID TANT., 4.7 UF 115315208 4723 Grcpéh@g\ 2%
o (M |17 Diode, Low Frequency  DIODE, GLASS PACKAGE 75125 00348 Ground,berign 45
o (M |18 Resistor RESISTOR, FIKED, FILM, 620 M SHA0Z075-4057 1A 0.00732 Ground,berian 45
M
mC Resictor RESISTOR, FINED, MET, GRIDE, 162 FR2- B3840 0.0507 Ground,benign 45
11l |i10 Capatitor CHPACITOR, FINED, AL. ELECT., 4700 UF 505566 0.0303 Ground,berian 45
2|11 Capatitor CHPACITOR, FINED, POLVESTER, T0nF CO-1BNF 003 Ground,berian 45
EL s Connection CONNECTION, CRIMP o104 Ground benign
4] | |
Dibg B i |

There are numerous ways to adjust the printout of the Grid view. These are demonstrated next.

Select Print Setup from the File menu, select Landscape in the window that appears and click OK.

The change may not be reflected automatically on your screen; if this is the case, turn off the page break
preview by re-selecting Page Setup then Page Break Preview from the File menu, then turn the page
break preview back on again.
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Select Page Setup then Fit to Page from the File menu. The Page Configuration window will appear,
as shown next.

Page Configuration E

Pages Wide

Pages Lang

—
——
o]

K Zancel |

Select Fit to Grid and enter 3 in Pages Wide and 2 in Pages Long. This will cause the printout of the
grid to be sized to fit into the designated number of pages. Click OK to close the window and update the
display in the Grid view. Note that the pages are numbered in the order in which they will print, which is
currently across then down within the worksheet.

Select Page Setup then Page Printing Order from the File menu. Note that the current printing order
(Left to Right) is displayed beside this command. The printing order will change so that pages are
printed top to bottom; this change is reflected in the page numbers in the Grid view.

You can print the document, if desired, or select Print Preview then Preview Active View from the File
menu to preview how the printout will look on the page. When finished, close the Preview window.

4.6.2 Generate Pre-Defined Reports

In addition to the ability to print the information in any of the MDI panels, Lambda Predict also provides a
complete array of print-ready reports.

Select Print then Reports from the File menu to open Lambda Predict's Reports window. This window
allows you to select and print pre-defined reports, preview selected reports, create custom report
templates and/or customize pre-defined report templates. The Reports window is made up of four pages
that are accessible by page index tabs. The first page in the Reports window is the Selection page. This
page allows you to select the reports that you want to create.

In the Project/System Selection panel on the left side of the Selection page, select the system that you
want to create the report for, MIL217:2.

The Report Selection panel that appears on the right side of the Selection page displays the default and
user-defined or customized report templates that can be used to generate the reports. This panel allows
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you to select the reports you want to create for the selected system. For this example, select both the

tabular Failure Rate report and the graphical Failure Rate report, as shown next.

E¥Larmbda Predict Reports —|a] x|

Selection I Presview I Templates I Custamize I

[ Project | Syskem Selection: [ Report Selection:

BT Projects [=] Del Report
- [E9) Training Example 4.LPP :: Lambda Predict P = ] Project Reports:

B MIL-217 Systems; = OB vmzi7 reports:
(S 1E] Failure Rate = Group
) MLz17:2 1150 Parts List

1151 Parameters

1151 FiFactors

] 15 Allocation

[ 15 Monop Failre Rate

[ 151 Monop Fi Factors

[ 151 MonOp Fi Parameters

iL1 Failrs Rate

Ol mrer

1Lt contribution

1L F Rate vs Contribution

5] bellcore Reports:

5] nswic Reports:

5[] ROF Reports:

5 I 2998 Reports:

m-=0

< | E

PrEvmusRepurtl NextRepUrtl Prit H dose | Help |

*  Click the Preview tab. This page allows you to preview the reports that are currently selected on the
Selection page before they are sent to the printer. For this example, the tabular MIL-217 Failure Report

will be displayed first, as shown next.

E¥Lambda Predict Reports (=] 5|

selection | Preview | Templates | customize |

|x &g =[x ] || 10 4 1 of4 boMom|| b =B
Preview |
P .);M.J
W
: B e e -
i B e [eauaer
T Tt
— T ) P T R -
— koo | ot fome  ima (s
- wstie [camscmor i, foses 2 fomm fosss bam[ussod
B
bresws. 1o - o e fean s e
g
s |12 s — O P P F TR
f
- — e N T [T ST ey
e e, oo o foment fomue sl
ity
ez 12 | fie O T P e e A
B
[ reache e e
W
s {11 — n | o fome e s
f
bwsaee [osrscmon e, [z |5 fomer fome  fiae [
ot

Yiewing Andle

PravmusRepnrtl NextRepnrtl Print H Cose | Help |

*  Click the Go To Next Page button at the top of the window to preview the remaining pages of this

report.

[

*  Click the Next Report button at the bottom of the window to preview the next selected report, i.e.

Failure Rate bar chart.
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*  When you are finished experimenting with the Preview page, click the Customize tab, which allows
you to customize selected reports.

*  In the hierarchy that appears on the left side of the page, select the template for the tabular Failure Rate
report under MIL-217 Reports. The right side of the page will be updated to allow you to customize the
header, footer, fields displayed and other information for the selected report.

*  For this example, change the header of the report to display the Name, Description and Failure Rate
fields and change the font to Times New Roman, as shown next.

¥ Lambda Predict Reports ~1of x|
Selection I Preview I Templates ICustUmleI
Report Template Selection: Header] F\elds] Fuoterl Graup Headerl Group Fouter] Chart] Faper Siza] &I
= é Reports l— Hotizontal Justification MI
. Repart Main Header [ Name
@ Project Reports: ™ Left % Centered ¢ Rﬁ
5B MILz17 Reparts: MIL-217 Failure Repnrt I Group
15 Falwe Rete Flelds to include in header section vertical Justification
Parts Lisk " Top (¥ Centered ¢ Bottom
@ Parameters B D@ Prediction Param |
Pi Factars D i Title ~Font———————————————
allacation . . Name
MonOp Failure Rat D Parent Mame I
MonOp Pi Fackors - [] " Part Mumber Font Times Mew Raman
T2 Manop Fi Paramet -1l L Style  |Bold Ttalic -
1L Failure Rate - O & circutt Ref s [ =
3l MTEF 0 & analyst
AL contribution OB Quantity I undetline
- {LJl F Rate vs Contriby [0 ' by Requirer | —Backgraund Calar
[+ @ Bellcore Reparts: -0 MTTR Select |
[]...@ MSWC Reparts: Description_| -
=0 ROF Reparts: - [J & Function De: Preview
[]---@ 2995 Reparts: -0 RNotes
-0 Compiled By
O Aspproved By
Falure Rate | Include on &l pages Border.,..
- B mTeF rBitmap
‘. I I LI -0 Unavailability Insert
Reeport 'Fonk Type' selection I 4 O I Target Rfﬁl Justification,..
Previous Report | [Mext Report: | Print | | Close: I Help |

* Return to the Preview page to see the effect of the changes. If necessary, use the Zoom menu to
increase the magnification so that you can see the fields more clearly.

o If desired, print the reports at this time. A separate Print window will appear for each report that is

printed.
Print
Prirter: Systern Prirter
Cancel |
Print Fange

Copies: I 1 3:

¥ Collate Copies

*  Close the Reports window.

*  Save the project if you are using a fully functional copy of the software then close the project.
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4.7 Example 6 - Working with Libraries

Lambda Predict’s libraries provide pre-configured components that you can copy and paste or import into
your project. You can use the extensive collection of parts libraries that are included with the application or
create your own libraries that contain frequently used components. You can then use these libraries to build
the systems for your analyses.

This example will guide you through the basic techniques for working with libraries in Lambda Predict. You
will:

*  Create a system using blocks/components from a library.

*  Create a new library with blocks/components from an existing system.

* Load a library in the background.

*  Use the Part Number Search feature to set component properties based on a background library.

4.7.1 Create a New Project and Open a Library
*  Create a new project with a MIL-217 system.

* Select Open Library from the Library menu, then browse for and select the DemoLib.LPL file,
located in the Examples folder in your application directory (e.g. C:\Program
Files\ReliaSoft\Prediction\Examples). Click Open.

The library will open in the Library panel, which will appear by default between the Project and System
panels and the Data panel. In addition, the library will appear in the Project panel, indicated by a tab. Please
note that you can adjust the size or position of the panels within the MDI to meet your particular preferences
for data entry. For example, you can click the bar at the top of a panel and drag it to a new position. You can
also drag the “splitter” at the bottom and right sides of a panel to adjust the height and width. When the
mouse is in a position to drag the “splitter,” it will change to look like two bars with arrows on either side.

The next figure shows the MDI with the Project panel at the top left, the System panel at the bottom left, the
Library panel in the middle and the Data panel on the right.

File Edit View System Tools Library Help |
DEH|:LE X8| |FHo &
Demolib.LPL Hame Failure Rate MTEF B ELLCORE
=530 Library Lambda Predict P.., | 133714953 fprh | 7,478 Hrs
~Bellcore System —————————————————
=Hey Bellcore Systems 1351,822 fprh | 739,741 Hrs
[ Telcordia SR-332 | Demlib BellCore #1 | 1350313 fits NiA Title
[©) Teleordia 5R-332 | Demlib BellCore #1 | 1509.732 fits niA Mame : | DemLib BellCore #1
=g Mechanical Systems 132355171 fomh | 7,555 Hrs Park Mumber
) nswc-9sfLEL 132355.171 fpreh_| ik e |3
[P PIL-217 Syst 5.731 fpmh 174474468 Hi v
S ySrs 2 LllJ Cireult Ref.:
[AJprojectt | [ DemoLib.LPL EmEERe
Approved By :
2l
Column 0 [ hame Falure Rate MTEF | FRedundancy
Redundancy: [ 7]
Quantity : [ 1
MITR ¢ [HiA
Target Rate : [0
Burn In Time ¢ [0
Burn In Temperature [0
Bellcore Issug: |SR-332 Issue 1
4 »
! | o | ' gl
MIL-217 MIL217:1 | Belicare DemLib BellCore #1 | MIL-217 MIL217:1 | Bellcore DemLib BellCore #1 Diclog#_Grd
For Help, press F1 [Blocks: 1 |Comps: 14 MUM 4

52 http://Predict.ReliaSoft.com



Step-by-Step Examples Lambda Predict

4.7.2 Create a System Using Blocks/Components from a Library

To copy pre-defined blocks and components from the library into your new MIL-217 analysis, do the
following:

* In the Project panel, select the first MIL-217 system in the library. The Library panel will refresh to
show the contents of the selected system.

*  Return the focus to the new project, then click the new MIL-217 system to refresh the System panel.

*  Select the block in the Library panel and either copy/paste or drag/drop it into the new MIL-217 system
that you are building in the System panel.

The next figure shows the MDI with the current system configuration. You can see that the block and all of
its components have now been added to the new system configuration, with the properties that were pre-
defined in the library. As with all copy/paste actions in Lambda Predict, the pasted items are independent
from the source and subsequent changes to the blocks/components in the library will not be reflected
automatically in the system.

Lambda Predict - [Project:Dialog] [_ 1Ol
Fle Edt View System Tools Library Help |

DS 4BEXn(8e Hioy

2l Lzl
Prajsctl Mlarme Failurs Rate | MTEF Demolib.LPL (Library) | M'L-z 1 '7

=HEH Project Lambda Predict Project | 5.457 fpmh | 192908.125 Hrs B MIL-217
=Hp] pL-217 Systems 5.467 fpmh | 182908.125 Hrs -] Block General | Physical | Application |
5 ML17 MILZ17:1 S467fpmh | 1sesmedesHs | || =) Fubbe memory
----- = Capacitor elack
----- = Circul Breaker
----- = Coil
4 | 131 O = W Connection Part umber: - QL
N T | | 8 Connector, General e 1|
Meeen [Woeraoan [ = comector, Sscet —

W Detector, Isolator, Emit Circuit Ref.:
W Diode, High Frequency Analyst

Failure Rate

Project1

B /0 Diode, Low Frequency
= 0 Micro, Digtal Category : |Block =l
[J Block 487 fpmh | 182e08.25Hs | ([ || M Micro, EEPROM Update Children @ I

i Bubble memory 11 0.394 forh ssszoseshs | || = Miicro, Gads Digttal [~ Tempersture
i Capacitor 12 0.0101 forh ostasazeths | ||| W Piicro, Gafs MMIC & Increment
i Circut Breaker 13 0.34 fpmh eoquzests | ||| = Micro, Linear £ ibenlute Replacement
= ol 14 0.0000373 fproh_| 26796722176 ks | || (| - 8 Micro, Not EEFROM
i Connection 15 0.00007 fomh | 14285713408 0rs | || | - 9 Micro, PLAJPAL
i Connector, General | 1.6 0.00259 fproh | 3es033ada s || (| - M Piicro, SAW Dsvice I~ Parameters Checked
i Connector, Socket 17 0.000610 fproh | 1614361089 hrs || | - 9 Micro, VHSIC/LST CMOS
i Detector, lsolator, Emt | 1.5 0.000914 forh | 1093008389 Hrs | | | 9 Microprocessor, Digital
i Diode, High Frequency | 1.9 2.851 formh 350671875 Hrs
i Diode, Low Frequency | 1.10 0.00928 fomh | 107741992 Hrs
= Micra, Digital 111 0.0343 forh 29105188 Hrs
i Mlicra, EEPROM 112 0.0815 forh 12259815 Hrs . »

B ) Hicro, Gaks Digital 113 0.0104 fpmh 95741504 Hrs | 7| _ﬂ I3 |

MIL217 MI217:1 [ Bellcore DemLib Bellcore #1 | MIL-217 | Bellcore DemLib Bellcore #1 Dislog |H Grid
For Help, press F1 [Blacks: 1 [Comps: 20 [ how [ 4

4.7.3 Create a New Library from an Existing System

To create your own custom library with blocks/components from an existing system, do the following:

*  Open the First Steps.LPP project that you created in the First Steps example.3

S0f you are using a no-save demonstration version of the software, you can perform the rest of the example using one of
the example files that was shipped with the software instead of the First Steps.LPP project.
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*  Create a new library by selecting New Library from the Library menu. The MDI will look like the one
shown next.

(B} Lambda Predict - [Project:Dialog] [_[o]x]

Fle Edt Yiew System Iools Library Help |

NEd sBRxa(@e||mHo v |

2l S

Library2 Failure Rate Hame [ Failur MIL=-217
= 5 0.0 Forh
eneral | Physical | Application |
~Block
T | ¥ Part Wumber: | PS1 ~[ G C
[AJprosect | [AJvemoLib.LpL [ [AJFirst steps.Lpp | [A] Library2 | Name: | 10
5 Cireult Ref.:
%
| analyst : | A. Designer
[ Mame [Falurerats [ mrer
Category : [Bock -
Update Children : W
~Temperature
& Increment
" fbsalute Replacement
I™ Parameters Checked
4 »
Al {3 KT | I &
MIL-217 MIL217:1 | Belicare DemLib BellCore #1 | WIL-217 | Belcors et Belicors #1 [ Di... |8 Grid
For Help, press F1 [Blocks: 1 |Comps: 3 MUM 4

* Right-click the new library in the Project panel and select Add then Add MIL-217 System from the
shortcut menu. The MIL-217 system will appear in the Project panel and the Library panel.

*  Activate the First Steps project by clicking its tab in the Project panel. Then select the MIL-217 system
to update the System panel.

*  Select the block in the System panel and either copy/paste or drag/drop it into the MIL-217 system in
the Library panel, as shown next.

Lambda Predict

fle Edt View System Iools Library Help |
NEd 'BRXa(ge | FHo vy
2l =l
First Steps.LPP Hame Failure Rate | MTEF Library2 Library) MIL=-217
=538 Project Larmbda Predict Project | 0,0309 fprmh | 32279106 Hrs M L
o D0 MIL-217 System
] MIL-217 Systems 0.0309 fomh | 32279106 Hrs . L]
[EEt MIL217:1 0,009 fprah | 32279106 Hrs ) Capacor | 10.1 0.0101 fprh Titl : Desi
i Capacitor | 10.2 0.0101 forh Name : [PET
i Capacitor | 10.3 0.0101 forh —_—
Part Mumber : F
e
T | ¥ Leh:
[AJprosect | [AJvemoLib.LpL | [AJFirst steps.Lpp [ [ALibrary2 | ErAuk S
Analyst :
%
EE Approved By ¢ &
First Steps.LPP Hame Falure Rats HITEF
Bl MiL-217 MIL217:1 0.0303 Fpmh 32279106 Hrs L ety
B[] Block 10 0.0303 Fpmh 32279106 Hrs o e
W Capadtor | 10.1 0.0101 Fpmh 95146936 Hrs Redundancy : |Faise &
= Capactor | 10.2 0.0101 fpmh 98148936 Hrs Quantity : [ 1 c
= Capackor | 10.3 0.0101 fpmh 98148936 Hrs T e
Target Rate 1 [0
4 »
! || &
MIL-217 MIL217:1 [ Bellcore DemLib BellCore #1 | MIL-217 MIL217:1 [ Bellcore DemLib BellCore #1 | Di.. | G
For Help, press F1 [Blocks: 1 |Comps: 3 MUM 4
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4.7.4 Save the New Library and Close Both Libraries

« If you are using a fully functional copy of the software (i.e. not a demonstration version), select the
library in the Project panel then select Save Library from the Library menu. Type First Steps Library
as the file name and accept the default file type, Lambda Predict Library file (*.LPL), as shown next.

Save As n m
Save in: I 7 Files j - = B

File name: IFirst Steps Library Save I
Save as lype: ILambda Fredict Library Files [.LPL] j Cancel |

A

*  Click Save to save the file. The block and components (with the properties defined in the existing
analysis) will now be available to add to other system configurations, when this library is activated.

*  With First Steps Library.LPP selected in the Project panel, select Close Library from the Library
menu and then repeat the process for the DemoLib.LPP. When both libraries have been closed, the
Library panel will no longer be displayed.

4.7.5 Load a Background Library

Lambda Predict’s Library Manager enables you to load one or more libraries in the background. This allows
you to have access to the pre-defined component data stored in libraries without taking space in the MDI to
display the Library panel. When libraries are loaded into the background, they are available for
consideration in the part number search feature.

*  Select Load Background Libraries from the Library menu. The Library Manager will appear, as

shown next.
"' Lambda Predict Library Manager =] E3
Add | Delete | Load Selected Libraries | Help |
|Pal:h: |5elected |Description: |Notes: |Qty Systems: |Qty Blocks: |Qty Components: |;
B
IIII\LiI)raries / KN | _I’
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Click Add to add a new row, then click inside the Path column in that row. Click the Browse icon that
appears on the right side of the column then browse for and select the DemoLib.LPL file that you used
in the previous example.

3

The path for the library will now be displayed in the Path column. Make sure the Include checkbox is
selected and click Load Selected Libraries. The library is now loaded in the background. Once the
library has been loaded, the remaining columns in the window will be updated to display the number of
blocks, number of components and other information for each background library.

Click OK to close the Library Manager.

4.7.6 Create a New System and Configuration

Activate the project (Projectl) in the Project panel then add a new MIL-217 system.
In the System panel, add a block with the following components:

2 capacitors

1 bubble memory

1 micro, digital

1 resistor

4.7.7 Use the Part Number Search Feature

56

Select the first capacitor in the System panel. On the General tab in the Data panel, click the magnifying
glass icon that appears next to the Part Number field. A menu will appear, as shown next.

v Search Spztem
Search Project
Search Library
Browse Library. .

Select Search Library then open the drop-down menu in the Part Number field. It will be populated
with a list of all the part numbers assigned to capacitors in the DemoLib.LPL library, which is currently
loaded in the background.
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*  Select part number ECCA3A101JGE (this is the second part number in the list). The other fields in the
General tab of the Data panel will be populated with the properties assigned to the component in the
background library with that part number, as shown next.

Lambda Predict - [C:',Program Fil

Fie Edit Yiew System Tools Lbrary Help |
NEd s 5Rxa(ge | Moy |
=l
Training Example & LPP Name Failure Rate | MTEF MIL=-217
=538 Project Lambda Predict Project | 5,956 fomh | 167840.0312 Hrs
] MIL-217 Systems 5,956 fomh | 167840.0312 Hrs Genera\] Physma\] Appllcatmn]
© mi-z17 MILZ17 5.498 fpmh | 161877.531 Hrs
[y rm-217 h s =t
K1l | D Part Humber: | ECCA3ALD1IGE [ G, Description: | 100pF 1000¥DC +{-5%, SL/GR, High Voltac
[A) Training Exampls 6.LPP Name: | KGE H¥-12
Cireutt Ref.:
2] x otz | Motes: [ PANASONIC Radial Disc Type, Low Loss
Training Example 6.LFP Mame | Failure Rats MTBE | ’
E-i) MIL-217 MIL217:2 | 0,459 Fpmh 2174626.5 Hrs S Cepacitor = |
B[] Block 1 0.453 Fpmh 2174626.5 Hrs Update Children). I
----- W Capacitor 0.0101 Fpmh 98148936 Hrs —Temperature———————— L | M3
----- 0 Capacitor 0.0101 fpmh | 95146936 Hrs B e
----- 0 Bubble memory 0.394 fprh 2532099.5 Hrs € absolute Replscement
----- W Micro, Digtal 0.0343fpmh | 29105188 Hrs
----- W Resistor 0.0077 fpmh | 129860232 Hrs
I™ Parameters Checked Mon Op Parameters
4 | i
MIL-217 MIL217:2 [ Bellcore DemLib BellCore #1 | Diskg [B  Gid
For Help, press F1 [Blocks: 1 |Comps: 5 MUM 4

*  Take a moment to view the properties now assigned to your capacitor on the Physical and Application
tabs of the Data panel, then return to the General tab.

* In the System panel, select the second capacitor. Note that when you do so, the System panel refreshes
to show the properties now assigned to the first capacitor.

4.7.8 Use the Library Browse Window
*  Select Browse Library from the Library menu. The Library Browse window will open, as shown next.

"' Library Browse H=E3

—Filters

Library File Part Humber (Category |Description

IAII lnaded library files j [FCLT Capac.rtor o v o
ECCA3A101JGE Capacitor 100pF 1000%DC +-5%, SLIGP, High Yoltage Ceramic Disk, Kink

Category ECCA3A121JGE Capacitor  120pF 1000%DC +/-5%, SLIGR, High Yoltage Ceramic Disk, Kink

ICapacitor j ECCA3A151 JGE Capacitor 150pF 1000%DC +-5%, SLIGP, High Yoltage Ceramic Disk, Kink

[~ 5earch Strings ECCA3A271JGE Capactor  270pF 1000¥DC +-5%, SLIGP, High Yoltage Ceramic Disk, Kink

ECCA3ZA33 JGE Capacitor 330pF 1000%DC +-5%, SLIGP, High Yoltage Ceramic Disk, Kink
ECCAZAZOOKGE  Capacitor 39pF 1000%DiC +i-10%, SLIGP, High Woltage Ceramic Disk, Kink

Part Mumber:

1
2
3
4
g ECCA3A181 JGE Capacitor 180pF 1000%DC +-5%, SLIGP, High Yoltage Ceramic Disk, Kink
5]
7
g

Description: 9 ECCAZA4TOKGE  Capacitor 47pF 1000%DiC +i-10%, SLIGP, High Yoltage Ceramic Disk, Kink

10 ECCAZASEOKGE  Capacitor S6pF 1000%DiC +i-10%, SLIGP, High Yoltage Ceramic Disk, Kink

1 ECCAZABEOKGE  Capacitor ESpF 1000%DiC +i-10%, SLIGP, High Woltage Ceramic Disk, Kink

12 ECCAZAG20KGE  Capacitor §2pF 1000%DiC +i-10%, SLIGP, High Yoltage Ceramic Disk, Kink

iS5 ECCA3A120JGE Capacitor 12pF 1000%DiC +i-5%, SLIGP, High Yoltage Ceramic Disk, Kinke

" 14 ECCA3A150JGE Capacitor 15pF 1000%DiC +i-5%, SLIGP, High Yoltage Ceramic Disk, Kinke

I Case sensitive 15 ECCA3ATS0JGE Capactor  18pF 1000%DC +L£5%, SLIGP, High Vattage Ceramic Disk, Kinks

" Starts with 16 ECCAZAZZ0JGE (Capacitar 22pF 1000%DC +i-5%, SLIGP, High Woltage Ceramic Disk, Kinks

' Corkains Update Search | 17 ECCA3A101KGE (Capacitar 100pF 1000%DC +/-10%, SLIGP, High Yoltage Ceramic Disk, Kil

18 ECCAZA4TIKGE Capacitor 470pF 1000%DC +/-10%, SLAGP, High Voltage Ceramic Disk, Ki

Total count: 160 g ECCNIA120JGE Capacitor | 12pF 1000VDC +-5%, SLAGP, High Voltage Ceramic Disk, Kinks

Total count I—ZD 20 ECCA3A221JGE Capacitor 220pF 1000%DC +/-5%, SLIGP, High Yoltage Ceramic Disk, Kink
Max, Display Previous

I 500 et Library Manager. .. | Select | Cancel |

Note that because you had a capacitor selected in the System panel when you opened the Library Browse
window, the Category filter in the left-hand column is automatically set to Capacitor and only the parts in the
currently loaded library that match that category and the current analysis type (MIL-217) are displayed in
the Components Table on the right.
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*  You will be selecting part number ECCA3A390KGE. While you could look for this part number in the
list, it is simpler to search for it, particularly when you have many libraries or large libraries loaded. In
the Search Strings area on the left, enter 390 in the Part Number field and make sure that the Contains
option is selected, then click Update Search. Only parts of category Capacitor with part numbers
containing “390” are now displayed in the Components Table.

Click the component’s row number to highlight it. Note that the cursor must be positioned in the row
number cell, not in any of the other cells, as shown next.

BV Library Browse
—Filters
Library File

IAII lnaded library files
Cateqgary

I[=] E3

Description
39pF 10004

Part Humbe | Category
citor

ICapacitor
—Search Strings
Part Mumber:

| 390

Description:

[T Case Sensitive
7 Starts with
& Contains

Update Search |

Total count: 160

—

Previous

Total count

Max, Display

| ] Tlext

Library Manager... |

Select: | Cancel |

Click Select. The Library Browse window will close. You will see in the System and Data panels that
the second capacitor now has new properties assigned corresponding to its new part number.

Follow the steps outlined above to assign the following part numbers to the remaining components, and
thereby set the properties of each component based on the pre-defined library.

58

Component Part Number
Bubble Memory | BM0001
Micro, Digital MD0001
Resistor 3214J-1-500E (this is the third part number in the list)

http://Predict.ReliaSoft.com



Step-by-Step Examples

Lambda Predict

The MDI will look like the one shown next.

Lambda Predict - [C:\Program Files\ReliaSoft'Prediction\Files', Training Example 6.LPPzDialog]

Fie Edit Yiew System Tools Lbrary Help |
DEd ' BREXa|8e ||Bwo v
=1
Training Example & LPP Name Failure Rate | MTEF MIL=-217
=538 Project Lambda Predict Project | 5,956 fomh | 167840.0312 Hrs o
] MIL-217 Systems 5,956 fomh | 167840.0312 Hrs
=) mM-217 MIL217:1 5,493 fomh | 161877531 Hrs Title i | = |
D miL-z17 MILZ17:2 0.459 fpmh | 2174626.5 Hrs Mame : [MILz17:2 =l
Part Mumber : Function -
Description : |
Kl | o LCM =
[Adprogsctt [[AJFirst steps.Lep Cireut Ref.: okss | =l
Analyst : =
Bk =
Approved By © Compiled By :
Training Example 6,LPP Failure Rate
Cim] 1IL-217 m - Redundancy
-] Block 1 0453 fpmh | 2174626.5 H — Fe = T EO——
----- W Capacitor KGEHV-12 | 0.00547 Fpmh | NjA edundancy : |False I Time: :
Capacitor KGE HY-27 | 0.00502 fprmh | NjA Quantity : [ 1 Qty Required : |1
Bubble memory 11 0.3%4fpmh | NjA MTTR : [H7a Scope of Repair:  [Non-Repairable =
Micro, Digtal 111 0.0343fpmh | MfA
----- W Resistor 3214-3 0.00814 Fpmh | MfA
Target Rate : [0 Failore Rate ¢ [0.459
MTEF : [2174626.5
Unavailabiliy [0.000011
0| | |
MIL-217 MIL217:2 [ Bellcore DemLib BellCore #1 | Diskg [B  Gid
For Help, press F1 [Blocks: 1 |Comps: 5 MUM 4

4.7.9 Save the Project

« If you are using a fully functional copy of the software (i.e. not a demonstration version), save the

project as “Training Example 6.LPP.”

*  Close all open projects. Note that libraries loaded in the background will stay available until you exit

Lambda Predict.

»  Exit and re-start Lambda Predict to clear the background libraries and all display tabs.

4.8 Example 7 - Importing and Exporting Data

This example will guide you through the basic techniques for importing and exporting data with Lambda

Predict. You will:

*  Open an existing project.

*  Export data from the project to a Microsoft Jet database.

*  Create a new project.

*  Import data from the Microsoft Jet database you have created into the new project.

*  Save the project.

4.8.1 Open the Project for Export

*  Open the Example2.LPP project that was shipped with the Lambda Predict software, located in the
Examples folder in your application directory (e.g. C:\Program Files\ReliaSoft\Prediction\Examples).
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4.8.2 Export the Project Data

You can export the data from your Lambda Predict projects to a Microsoft Jet database, Excel file or
delimited text file using the Export Wizard. For this example, we will be using the Microsoft Jet database
format.

*  Select the second MIL-217 system (MIL217:4) as the system that you want to export the data from and
then select Export from the File menu. The Export Wizard window will appear. This wizard guides you
through the steps required to determine which data will be exported and to create the export file. The
steps (i.e. pages) in the Export Wizard are presented next.

4.8.2.1 Export Wizard Step 1
The first step of the Export Wizard displays the location to which the data will be exported in the Pathname
display box, as shown next. This location can be changed in Step 4 of the Export Wizard.

F" Export Wizard [ =]

File: W

Input File Step 1 of 4

Pathname: | ©t\Program FilesiReliaSaftiPredictionProgramsiLambdaPredict_DBIExample

Show Preview v == Back gt 5= Cancel

*  Click Next >> to move to the next step.
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4.8.2.2 Export Wizard Step 2

The second step of the Export Wizard allows you to select the tables that contain the data that you want to
export.

m Export Wizard [ %]
File W

Tables Step 2 of 4

Input Table: Cutput Table:

MIL 217 Application Parameters

MIL 217 EBlocks and Components

MIL 217 Physical Parameters

MIL 217 PiFactors

MIL 217 System =3

==

WA
WA
i

Help | Show Preview W << Back | {hERE SR Cancel |

The available tables appear in the Input Table list on the left and the tables that will be exported appear in the
Output Table list on the right.
*  Add all of the tables to the Output Table list by clicking the Add All (>>>) button.

*  Click Next >> to move to the next step.

4.8.2.3 Export Wizard Step 3

The third step of the Export Wizard allows you to select the fields that contain the data that you want to
export. The available fields are based on the tables that you selected in the previous step.

m Export Wizard [ %]
File W
Fields Step 3 of 4

Select Table: Input Figlds: Cutput Fields:

Apj ID
MIL 217 Blocks and Components System 1D
MIL 217 Physical Parameters Quantity
MIL 217 PiFactors Enwvironment
MIL 217 System Junction Temperature
Junction Temp Calc Moo
Ambient Temperature
Case Temperakure =
Power Dissipation
Connection Type
Adjuskment Factar
Repair Mode <=
MTTR,
by Required
voltage Stress
Current Stress
Power Stress
Applied Yoltage
Applied Current
applied Power LI

==

kb

==

Help | Show Preview W << Back | Mext > I Cancel |

The tables that you selected in the previous step appear in the Select Table list on the left. The fields that are
associated with the selected table appear in the Input Fields list in the middle. The fields that contain the data
that will be exported appear in the Output Fields list on the right.
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e Select the first table in the Select Table list and click the Add All (>>>) button to add all the fields in the
Input Fields list to the Output Fields list.

*  Repeat the procedure for the remaining four tables.

*  Click Next >> to move to the next step.

4.8.2.4 Export Wizard Step 4

The fourth step of the Export Wizard allows you to select the file format that you want to export the data to,
preview the data that will be exported and specify the path/filename for the exported file.

B} Export wizard

File ¥

Output

—Farmat

IMicrosoFt Jet Database j

Text Export Options
Specified Delimiter

| Ci\Program Files\ReliaSoftiPrediction\ExamplesiExamplez. mdb

Browse,..

¥ Field Wames &s First Record

% Delete Existing Records I Decimals Places I 5

" Append to Existing Recaords

™ Delete Unselected Fislds |

D System ID Quantity e
1 1 4 1 Grounc
2 2 4 1 Grounc
E 3 4 1 Grounc
4 B 4 1 Grounc
E 7 4 1 Grounc
& ) 4 1 Grounc
7 10 4 1 Grounc
B 11 4 1 Ground
(<[> I\MIL 217 Application Parameters A mLz1][«| | D
Show Preview v/ << Back | Einish I Cancel |

*  Select Microsoft Jet Database from the Format menu to indicate that the data will be exported to an

*.mdb file.

*  Accept the default path/filename for the file or click Browse to specify a different location. Please note
the location so that you can use the export file later in this example.

If the Show Preview option is selected, a preview of the fields that contain the data that will be exported for
each table will be displayed in the Preview area. Click a tab to view the data for the corresponding table.

*  Once you have made the appropriate selections, click Finish to export the data.

* A window will appear asking if you want to save the current export settings. This allows you to save the
settings you have created in the Export Wizard as a template so that they can be reused. Click No for

this example.

When the export is finished, the Export Wizard will close. The exported data can be accessed from the

location that you specified in Step 4.

*  Close the Example?2 project.

4.8.3 Create a New Project and Import Data from the *.mdb File

*  Create a new, blank project.

*  Select Import from the File menu.

*  You will be prompted to save your project. Save the project as Training Example 7.LPP.

The Import Wizard window will appear. This wizard guides you through the steps required to import data
from an existing Microsoft Jet database, Excel file or delimited text file. The steps (i.e. pages) in the Import

Wizard are presented next.
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4.8.3.1 Import Wizard Step 1

The first step of the Import Wizard allows you to select the file that you want to import the data from, as
shown next.

B} import Wizard

File ¥

Pathname: I :\Program Files\ReliaSoft|Prediction|Examples\Examplez mdb

Format: IMicrosoFt Jet Database

Browse... I

j Refresh Tables |

Help |

== Back I

Mext »> |

Cancel |

Select Microsoft Jet Database from the Format menu and click the Browse button.

Select the *.mdb file that you just created and click Open to return to the Import Wizard.

Click Next >> to go to the next step.

4.8.3.2 Import Wizard Step 2

The second step of the Import Wizard allows you to map the tables in the file you are importing the data
from with the tables in the current project.

B} import Wizard
File ¥

Campo
MIL 217 Physical Parameters
MIL 217 Pi Factors

MIL 217 System

Cutput Tables

Step 2 of 4

W Application Parameters

299 Blocks and Components
2998 Physical Parameters

2998 System

Eellcore Application Parameters
Bellcore Blacks and Companents
Bellcore Physical Parameters
Bellcare Systemn

IT Project

Mechanical Application Parameters
Mechanical Blocks and Components
Mechanical Physical Parameters
Mechanical System

MIL 217 Application Parameters
MIL 217 Blocks and Components
MIL 217 Physical Parameters

MIL 217 Systern

RDF &pplication Parameters

RDF Blacks and Components

I Clear

_Gear_|
Clear &l |
ko e

Auta Match

[

<< Back |

Mext »> I

Cancel |

The tables that exist in the file you are importing the data from will appear in the Input Tables list on the left.
The tables that are available in the project appear in the Output Tables list on the left.

Click Auto Match to have the Import Wizard automatically map the tables for you.

Click Next >> to go to the next step.
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4.8.3.3 Import Wizard Step 3

The third step of the Import Wizard allows you to map the fields in the file you are importing the data from
with the fields that are available in the Lambda Predict project.

B} import Wizard
File ¥

MIL 217 Blocks and Components-
MIL 217 Physical Parameters-=M]
MIL 217 System->MIL 217 Syster

Junction Temperature
Junction Temp Calc Mc
Ambient Temperature
Case Temperature
Power Dissipation
Zonnection Type
Adjustment Factor

Input Figlds: Output Figlds:
il - D

System ID System IO
Quankity Cuankity
Enviranment Eneiranment

Junction Temperature
Junction Temp Calc Moc
Ambient Temperature
Case Temperakure
Power Dissipation
Connection Type
Adjustment Factar

Repair Mode Repair Mode
MTTR MTTR
ity Required Gty Required

oltage Stress
Cutrent Stress
Power Stress

‘Yoltage Stress
Current Stress
Power Stress

= Clear |
Clear all |
Auto Matchl

Aoplied Yoltaoe =l aoclied volane =l
Column Width (Fixed Text
<< Back | et =2 I Cancel |

The tables that exist in the file you are importing the data from appear in the Table Association list on the
left. The fields associated with the currently selected table will appear in the Input Fields list in the middle.

The fields that are available in the project appear in the Output Fields list on the right.

*  Select the first table in the Table Association list and click Auto Match to have the Import Wizard
automatically map the fields for you.

*  Repeat for the remaining three tables in the Table Association list.

*  Click Next >> to go to the next step.

4.8.3.4 Import Wizard Step 4
The fourth step of the Import Wizard allows you to select additional import options.

B} import Wizard
File ¥

Pathname:

Impork Options
 Ovenarite Existing Records
" append to Existing Records

& Ovenwrite { Append to Existing Records

™ Library

Laack up Part ID In:
’]_ Project

I C:\Program Files\ReliaSoftiPredictioniPrograms|LambdaPredict_DEY Training E:

Step 4 of 4

™ Generate Log
I~ | &dopt components of matched blacks

Data impart in progress

Preview
{11} External Activation Energy | External Reference Temp =
1 1
2 2
gl 3
& &
gl T
5] 9
7 10
& 11 =
IIII\MIL 217 Application Parameters ,( MIL 2:“ 4 | | _bl—
Help | << Back | Einish I Cancel |
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The path and file name of the file that you are importing the data from appears in the Pathname input box at
the top of the window. The Preview area displays the fields that contain the data that will be imported for
each table. You can click the tab to view the data for the corresponding table.

*  For this example, accept the default import options and click Finish to import the data.

* A window will appear asking if you want to save the current import settings. This allows you to save the
settings you have created in the Import Wizard as a template so that they can be reused. Click No for

this example.

*  When the import is finished, the Import Wizard will close. You can see that a MIL-217 system with
blocks and components has been added to your project, as shown next with the new system selected in

the Project panel.

Lambda Predict - [C:\Program Files\ReliaSoft'Prediction’Examples\Training Example 2. PP:Dialog]

Fle Edt Yiew System Iools Library Help

DEd tBREXa(Se ||Bwo v

=l
Training Example 2 LPP [ ame [ Falure Rate [ mT8F MIL=-217
=T Project | Lambda Predict Project [ 18.162 fpmh | 55057.457 Hrs T
Sy MIL-217 Systems 16,162 Fpmh | 55057.457 Hrs
[=§rm-217 MIL217:4 18,162 fomh | 55057.457 Hrs Title i |
Name ; [MIL217:4
Part Mumber : Function
Deseription :
Len: [F
Circuit Ref.; Notes ¢
Analyst :
4 | 0|
[A] Training Example 2.LPP B aEy 8 Compiled By :
2| x] i~ Redundancy
Training Example 2.LPP Mame Failure Rate MTEF Redundancy : |Falss k| Life Time : | 24
=] Izt MILZ17:4 18.162fpmh | 55057.457 Hrs Quantity : [ 1 Qty Required : |1
B[] Block 1 0.0422 fprh 23675140 Hrs MTTR : [H7a Scope of Repair:  [Non-Repairable
B[ Elock 2 0.345 fpmh 269439625 Hrs
B[ Elock 3 1.826 fpmh 547425312 Hrs
B Hybrid 4 0.00SZ fprmh 191967888 Hrs Target Rate : [0 Fallure Rate : 18,162
B[] 1a, Plated Throgh H... |5 15.308 fpmh | 65322.89 Hrs i e
-] 1a, Surface Mount Tech | 6 0.634 fprh 1575795.25 Hrs
— Unavailabilicy [0.000435
4 »
a ] L | i
MILZ17 MLz 7 4 Dislog @ Girid
[Blocks: & [comps: 12 UM v

For Help, press F1

4.8.4 Save the Project

* If you are using a fully functional copy of the software (i.e. not a demonstration version), save the
project. You will not need to assign a name, as this project has already been saved as Training Example

7.LPP.

*  Close the project.

4.9 Example 8 - Using the Allocations Utility

In a project or system with multiple subsystems, it is sometimes necessary to apportion the product design
reliability into lower level design criteria such that the cumulative reliability still meets the requirements.
Lambda Predict’s Allocations utility provides five allocation models that can be used to perform this task. In

this example, you will:

*  Open an existing project.

»  Use the Allocations utility to determine appropriate reliability goals for subsystems.

*  View the results in a plot.

*  Generate a report of the results.
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4.9.1 Open an Existing Project

*  Open the Example2.LPP project that was shipped with the Lambda Predict software, located in the
Examples folder in your application directory (e.g. C:\Program Files\ReliaSoft\Prediction\Examples).

4.9.2 Use the Allocation Utility to Set Reliability Goals
* In the Project panel, select the MIL217:4 system.

e Open the Allocations utility by selecting Allocation from the Tools menu. The Allocations utility will
open to the Equal page, as shown next.

"‘ Lambda Predict Allocations [_ o] =]
Product Name: MILZL17:4
’]}e\iab\lity goal: I 0.9 Elements: | & Operating I 8760
] -
MName Part Number Include Reliability Allocated Alllg;.:;e(tll:::;::l)re AIIOC'}:‘?‘:)MTBF
1 1 Block One v Include 0.932 2.00457 498855 468
Z 2 Block Twio v Include 0,982 £.00457 495555, 465
El 3 Block Three v Include: 0,982 £.00457 495555, 465
4 4 Hybrid One v Include 0,982 £.00457 495555, 465
5 S Circuit Board One v Include 0,982 2.00457 496656, 468
[ & Surface Mount One v Include 0,282 2.00457 408858, 468
=l
[ [*]\Equal £AGREE A_Feasiniity of Chjsctive A ARINC A_Repairable 5|4 [»[
Help | Save... | OK I

The Equal Allocation model apportions reliability equally among all subsystems to meet a user-defined
reliability goal for a specified operation time. For this example, we will use the default reliability goal of 0.9,
or 90%, and the default operating time of 8760 hours (1 year). You can see that, in order to reach the
reliability goal of 0.9, each subsystem must achieve a reliability of 0.982.

e  Click the ARINC tab. The ARINC page will appear, as shown next.

[ Lambda Predict Allocations |_ (O] x|
Product Name: MIL217:4
’]}ehab\llty goal: I 0.9 Elements: | & Qperating I &7a0 ARIMNC 'Present Falure Rate' from current project It
-
Name Part Number Include Present Failure |Allocated Failure | Allocated MTBF —
Rate {FPMH) Rate {FPMH) {hrs)
1 1 Block One v Include 0.0422 0.0279 35752180
2 2 Block Two v Include 0,345 0.228 4370871
El 3 Elock Three v Include 1,826 1.209 8266750625
4 4 Hybrid One v Include 0.0052 0.00344 289393536
5 5 Circult Board One £ Include 15.308 10.137 98645.0703
[ & Surface Mount One : v Include 0,634 0.42 2379633.25
=
A [ T Baual AAGREE A Feasibilty of Objective 3 ARIC A Repairable 5 4 | |+ [
Help | SaVE... | [o]'4 I

The ARINC apportionment technique allocates improved failure rates to meet the reliability goal at the
given operating time by deriving weighting factors from the present allocations of the subsystems and using
them to recalculate subsystem goals, which combine to meet the overall goal. Note that the values in the
Allocated Failure Rate column are in proportion to the values in the Present Failure Rate column. This
model assumes that all subsystems are in series and have constant failure rates.
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*  Click the AGREE tab. The AGREE page will appear, as shown next.
B ombapredicmiocarions i |

"Prnduct Name: MIL217:4

Relisbility goal: I 0.9 Elements: | & Operating I 8760

Name | Part Number Include I]pel_‘ating Importance| Number of | Reliability |Allocated Failure | Allocated MTBF =
Time Factor Subelements | Allocated Rate {FPMH) {hrs)

1 1 Block One v Include (0 i} 0 0.0 0.0 0.0
2 2 Block Two v Include (0 i} 0 0.0 0.0 0.0
3 3 Elock Three v Include (0 i} 0 0.0 0.0 0.0
4 4 Hybrid One v Include |0 1) i) 0.0 0.0 0.0
5 5 Circuit Board One v Incude (0 1] 1] 0.0 0.0 0.0
[ & surface Mourk One: v Indude (0 1} 0 0.0 0.0 0.0

~

A [ T Baual L AGREE A Feasibilty of Objective £ ARINC £ Repairable 9| 4| | [

Help | Save... | OF I

The AGREE model takes into account additional data for each subsystem, including complexity and
importance, when calculating subsystem reliability goals.

» Input the following values for the subsystems:

ParcNumer | O | Imparane | bt
Block One 4380 1 2
Block Two 8760 1 2
Block Three 8760 1 2
Hybrid One 8760 5 2
Circuit Board One 8760 10 2
Surface Mount One 8760 20 2

The Allocated Failure Rate and other calculated columns (gray background) will be updated based on your
inputs, as shown next.

¥ Lambda Predict Allocations = 3]

"Product Name: MILZ17:4

Reliability goal: I 0.9 Elerments: |6 Operating IS?SD

Name | Part Number Include Operating | Importance MNumber of Reliability (Allocated Failure | Allocated MTBF =
Time Factor Subelements Allocated Rate (FPMH) (hrs)
1 1 Block One v Include 4380 1 2 0.985 4.00915 249429, 234
2 Z Block Twio v Include g7a0 1 2 0,955 £.00457 495555, 465
El 3 Block Three v Include &7a0 1 2 0,955 £.00457 495555, 465
& 4 Hybrid One v Include &760 ) 2 0,997 0.4 2494292.5
5 5 Circuit Board O v Include G760 10 2 0,993 0.z 49865685
i ) Surface Mount v Include E760 20 2 0,999 0.1 9977170
=
A [T Eaual J AGREE £ _Feasibifty of Objective £ ARINC £ Repairable Sv]| 4 | Iv[

Help Save.., | ok I
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Note that the values in the Reliability Allocated, Allocated Failure Rate and Allocated MTBF columns
change depending on the values you input. Because each subsystem in this example has the same number of

subelements, you can clearly see the effect that operating time and importance factor have on the allocation
of reliability goals.

*  Close the Allocations utility by clicking OK.

4.9.3 View the Results in a Plot

*  With the MIL217:4 system still selected in the Project panel, select Plots from the Tools menu to open
the Plot Viewer.

*  Make sure the Auto Refresh option is selected and choose Failure Rate from the Plot Type drop-down
menu.

»  For this example, select Blocks Only so that components will not be plotted. Your plot will look like the
one shown next.

E¥rlot (MIL217 System: MILZ17:4) [_ O] <]
File Options
Plok Type:
Failure Rate Plot "
[Faiure: ate =
= [~ Include Blacks [ Blocks Gnly
7 Group: o Grouping ElEET
hLd
8 Allocation; | Mane -
14
13 flange;
12 i [
M52 0
1
Steps; [
% 10
&
PR Erviranment,
[ Mission Phase...
T [v Auts Refrash
&)
a
a
2
2
1
o
Block One Block Tuwo Block Three Hybrid One Circuit Board One Surface Mount One
Part Number
Failure Rate [N
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*  From the Allocation drop-down menu, select AGREE.* The plot will refresh to display the apportioned
failure rate goals that you just calculated in the Allocations utility along with the current failure rates
from the analysis. Your plot will look like the one shown next.

BN Plot (MIL217 System: MIL217:4) =lol x|
File Options
. Plot Type:
Failure Rate ﬁ it
o IFaiIure Rate j
17 [™ Include Blacks | Blocks oy
G
15 Group: IND Grouping 'l Exclude, ..
14 Allocation: IAGREE vl
13 [-Range:
12 [¥lira: 1]
& 1 [¥anc: o
&
z " Steps: o
2 9
o og Envitanment. ..
7 Iission Phase.. .
° ¥ auto Refresh
5
a
2 4
2
1
o
Blodk One Blodk Tuo Block Three  Hyhbrid One Surface Mount One
Fart Humber
Failure Rate [ AcREE [

¢ Close the Plot Viewer.

4.9.4 Generate an Allocation Report

*  Select Print then Reports from the File menu. Lambda Predict's Reports window will be displayed.

*  On the Selection page, select the MIL217:4 system in the hierarchy on the left and select the Allocation
report in the hierarchy on the right, as shown next.

B! Lambda Predict Reports

Selection I Preview l Templates] Customiza]

=1oix|

I Project [ System Selection:

I Report Selection:

= ﬂ Projects
|é| [£5) Examplez.LPP :: Lambda Predict Project
-5 Belcore Systems;
[=1-[E5) MIL-217 Systems;
) MILELTE
L) MILz17:4

E‘D@ Reports
D@ Fraject Reports:
2§ miLzt7 Reports:
-0 @ Failure Rate
| @ Parts List
O @ Parameters
-O @ Pi Factors
@
-0 @ MonOp Failure Rate
-0 @ MonOp Pi Factars
= @ MonOp Pi Parameters
-0 il_,l Failure Rate
- mree
-0 {4l Contribution
O {4l F Rate vs Contribution
- D@ EBellcore Reports:
- DUB MSWC Repoarts:
- D@ RDF Reports:
f- D@ 299B Reports:

[ ]

Del Repart |

r Group

Preyious Repors

[k REpOrT | Print

| Close I

Help

4 If this menu is not enabled, re-select Failure Rate from the Plot Type menu to update the utility.
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*  Go to the Preview page to view the Allocation report, as shown next.
"' Lambda Predict Reports |_ (O] x|
Select\nn] Prewewl Templates I Custamize I
|* @& F =[x 2] || 10 «f 1oL > b m||da] o2
Freview |
MIL-217 Failure Allocation Report E;J
Time: (4140
e [Z0REE [Fa=ibinZ8NG | S [Z0REE  [Feasiimy[ARIN [Renaiahie
[ iocared | 2iocatedt | afiocared | &1 Symemz =iocaned | aiocatect | afiocated | anocared [y ez
Fritee |moie s |swe | dvecaes wme |wme |wiee [wise [siocaes
4 mare rae |mae [mwe  |Ame =
e L o L’%“ T
01z
BockTwg foses  [2o0usm |zoous oo o2z oo 2554305 o ssemss i semss gl REE
wock {1335 [zooem |zoowm oo 128 [oo EREFECEY) PRRRERgE: JERSERgE hFY sasers={on
Tiee H B
Hitrd DO052 |ZO04ET |0 00 00034 (00 2454252400
ore = I3 3243
o (150 2o [oz oo i [on 5532250 [ seemss. 5.
Boand ore e
[Curtace (40634 200457 [0.1 00 0.42 oo 157 5796 2( 498858 4 99T T 168500 237
Foun| Cire| = ” 42
Yiewing Angle I
Previous Reportl Mext Report | Print | | Close I Help |

Note that it contains columns for the Feasibility of Objective and Repairable Systems allocations models.
Since this example does not contain data for those models, you will remove the columns pertaining to them.

*  Go to the Customize page and select the Allocation report under MIL-217 Reports to display the

customization options for this report.

*  Click the Fields tab, which allows you select the data fields that will be included in the report and make

other display decisions.

*  Select Feasibility Allocated Failure Rate and then click Remove Field
Repeat this procedure for the following fields:

* Feasibility Allocated MTBF
» Repairable Systems Allocated Failure Rate
* Repairable Systems Allocated MTBF
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When you are finished, the window will look like the figure shown next.
Lambda Predict Reports |_ (O] x|
Select\nn] Prewew] Templates I Custamize I
Report Template Selection: Header l Fields I Footer] Group Hzader l Group Footer] Chart] Paper Size I Save
Reparts m
@ Project Reports: I Fields selected For repart I Field Heading
E@ MILZ17 Reports: - ‘ Repart: Allocation I Repairable Systems Alocated MTEF ™ Group
- Failure Rate Part Mumber Field Width
Parts List Marne: ™ FitHeading [ Fit Data |0
Parameters Failure Rate
E | ePleE Axes
Pi Factors Equal Allocated Faib l—
AGREE Allocated Fa | i V.
MorOp Failre Rat & ARINC allocated Fa | =7
NonOp Pi Factors MTEF Z==
- ] MonOp Pi Paramet Equal Allocated MTE —Fanr
{11 Failre Rate AGREE Allocated M Heading... I Figlds. .. I
{Lal Mer "B ARINC allocated M1 | Font [l [l
iL,,l Contribution
il..v.l F Rate vs Contribt Style | Tkalic j Reqgular j
[]---@ Eellcore Reports: Size |10 j 10 j
[]---@ NSWC Reports: I underline [ Underlne
E]"'@ RDF Reports: i~ Background Color
D'"@ 2996 Reparts: Heading... I Fields... |
"Prﬁwﬁw ‘ "F‘rﬁuiﬁw ‘
—Data Range Bordsr. .
4 | _}I ™ Blocks and Components [—————
T ' selact | ¥ Blocks Orly
Report ‘Forit Type' selection 4 | o ™ Companents Only

Bresious Reportl ek REport |

Print

Close I

Help |

as shown next.

Return to the Preview page and check that the appropriate columns have been removed from the report,

"' Lambda Predict Reports |_ (O] x|
Select\nn] Prewewl Templates I Custamize I
|* @& F =[x 2] || 10 «f 1oL > b m||da] o2
Freview |
MIL-217 Failure Allocation Report N
e 1+285
B Squal Alocad Z0REE [SRING
e Giocater | aiocare
= e
A | LT EERTE 3o e TS S [TE
BockTwe {035 oo 2o fozm moueszs |sessas [wesssas |ewoemosn
BockTieee [ 1525 oo |zooes 1208 sizsziz |eesssas  [wesssas  |sosersosor
Hytrld Cre o0os2 2 0045 0.+ e¥ecty 1919675 ASEESEAE 2424252404 | 2E0EDIE50 95
ctrcudt Boan |4 15308 20045 oz 10,137 s |seeseas 5.
ore
[Curtace. 200457 0.1 042 ISTST9R2S [ 45E858.48 91T 169617 |237963335
ore
Yiewing Angle I
Previous Reportl Mext Report | Print | | Close I Help |

If desired, print the report before closing the Reports window and then closing the project.
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410 Example 9 - Derating

Most equipment failures are precipitated by stress. When the 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. In addition, design stress parameters must be identified
and controlled and parts and materials that can withstand these stresses must be selected. Derating standards
are used to help you select and apply parts and materials so that the applied stress is less than rated for a
specific application.

For this example, imagine that you wish to analyze the effect of ambient temperature on a computer system.
You will:

*  Create a new project.

*  Copy/paste a system from an existing project.

*  Apply an existing derating standard to the system.

*  Change the application parameters to view the effects on derating.

*  Save the project.

4.10.1 Create a Project and Copy/Paste an Existing System
*  Create a new, blank project.

*  Open the Example3.LPP project that was shipped with the Lambda Predict software, located in the
Examples folder in your application directory (e.g. C:\Program Files\ReliaSoft\Prediction\Examples).

*  Copy the MIL-217 system called “MIL217:3” from Example3.LPP and paste it into the new project.
Then close Example 3.LPP. After expanding the hierarchy in the Project panel for the new project, and
with the MIL-217 system selected, the MDI will look like the figure shown next.

| ¥ Lambda Predict - [Project::Dialog] [_ O] x]
File Edit View Projsct Tools Library Help ‘
DEd tBREXa(Se ||Bwo v

~x
Project! [ ame [ Falure Rate [ mTer MIL=-217
=T Project [ Lambds Fredict Project | 23.36 fomh | 42807.128 Hrs
~MIL-217 System
Sy MIL-217 Systems
[&Y 217 MIL-217:1 h < Title Description : | ABC Computer System Madel ABC=T ;[
NS e -Pentium-based Microcomputer. =]
] | I Part Number : Function —
— —_— Description: =
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4.10.2 Apply an Existing Derating Standard to the System

*  Select the system in the System panel and then select Derating from the Tools menu. The Lambda
Predict Electronics Prediction Derating window will appear, as shown next.

Lambda Predict Electronics Prediction Derating E

apply derating standard to currently selected prediction sysken.

" NAVSES TEODD-AB-GTP-010

i~ MIL-3TD-975M
" MIL-STD-1547
" 54613 Class A
i~ A54613 Class B
" AS4613 Class ©

Please use the Derating Files option in the File menu For user-defined derating criteria,

[ x |

Cancel | Help

¢ Select the NAVSEA TE000-AB-GTP-010 standard and click OK.

* In the System panel, expand the first block. You will see that the derating standard has been applied; in
the System panel, the components are color-coded according to whether they meet the derating

requirements, as shown next.
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Components that meet the derating requirements (here, the Diode, Low Frequency) will have a “D” on the
component icon. Components that are not over-stressed but are above the nominal value given in the
derating standard are shown with light blue icons (here, all capacitors and one resistor). Components that are
over-stressed based on the derating requirements (here, the transformer) have a red icon. Components with a
plain, dark blue icon (here, the connection and one resistor) are not considered in the derating standard.
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Select the first capacitor and then select Derating from the Tools menu. The Lambda Predict

Electronics Prediction Derating window will appear, now displaying derating information specific to

the capacitor, as shown next.

¥ Lambda Predict Electronics Prediction Derating
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o |

Cancel |

Help

The blue dot on the plot shows where the capacitor stands with respect to the requirements of the derating
standard. The red line represents the worst case points and the green line represents the nominal points. Note
that the capacitor currently falls between the nominal and worst case lines. In other words, it does not meet
the derating requirements, but is not actually over-stressed. You can see from the shape of the plot that
altering the ambient temperature will not address this problem. Instead, the voltage stress must be reduced.

4.10.3 Change the Application Parameters

»  Position the cursor at the intersection of the green line and the Y-axis. The location of the cursor, (0.00,
0.4000), will appear as a tool tip. This gives you an idea of the appropriate voltage stress for this

component in the current environment.

* Leave the Derating window open and select the first block in the System panel of the main window.

* In the Data panel, select the Application tab. Change the Voltage Stress to 0.39 and click in any other
field on the Application tab to update the block with your change. You will see that all seven capacitors
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associated with the block now have a “D” in their component icons, indicating that they meet the
derating requirements, as shown next.
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You will also see that the display in the Lambda Predict Electronics Prediction Derating window has been
updated to reflect your changes, as shown next.

"' Lambda Predict Electronics Prediction Derating [_ O] x|
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4.10.4 Save the Project

* If you are using a fully functional copy of the software (i.e. not a demonstration version), save the
project as Training Example 9.LPP.

*  Close the project.
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