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B Disclaimer

The contents of this brief are the opinion of the presenter and do not reflec
the policy or guidance of DASD(SE)

This brief is designed to open dialog on the benefitsrstiteiting
evaluation approaches from MIDBK781 and M{HDBK108 that reflect:

3 Potential savings in schedule and cost during test events where Reliability is
significantly above or below requirements

3 Potential to reach decisions more quickly and with controlled risk in schedule
and/or resource constrained environments

3 Implementation of commercial best practices

Use of the PM2 Growth Model is by expedience and any similar model me
have been used

|l ntroduce 1 dea of wunscored (for R
IOT&E

3 Reduces failures due to inadequate documentation and/or familiarity with syste

Discusses Reliability evaluation only and does not address other MOS/MC
evaluation
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] Outline

»| Objective

»| Definitions

» Di scussion of oKey I ssues in R
> | mportance of Producer 0s Ri sk
»| Test Issues and Concerns

»| Proposal for Applying Commercial (andAeapuisition Reform
Defense) Approach to Reliability Evaluation During Testing
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g Briefing Objective

>

Provide One Reli ability Profes
Efficiencies in Testing without Losing Needed Accuracy

Provide Overview of Current State According to DOT&E
Review Basics of Reliability Test Design

|dentify Issues Requiring Decisi&®sly During Developmeélycle to
Achieve Test Success

Eval uate oDesign to Testo Appr

Initiate Discussion Regarding Utilizing Sequential Testing to Reduce
Cost and Schedule Effects
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Il Definitions Used

From MIHDBK108:

»|

3
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Lengthoflife The terms o0l ength of | ifed and oOti me t
the length of time it takes for a unit of product to fail after being placed on life test. The length of time r
expressed in any convenient time scale such as seconds, hours, days, etc.

Mean Time to Faillure The ter ms omean time to failured an
denote the mean (or equivalently, the average) length of life of items in the lot. Mean life isalenoted by

Acceptable Mean Lif€he acceptable mean lgg,is the minimum mean time to failure which is considerec
satisfactory.

Unacceptable Mean Liflédne unacceptable mean lgg 5, <9,), is the mean time to failure such that lots
having mean life less than or equa, @@re considered unsatisfactory. The interval betgjeamls, is a zone
of indifference in which there is a progressively greater degree of dissatisfaction as the mean life decr
fromayto 9.

Operating Characteristic Curvéble operating characteristic (OC) curve of a life test sampling plan is the
curve which shows the probability that a submitted lot gilemmeanliferould meet the acceptability
criterion on the basis of that sampling plan.

Producer s eRipg loldisitcegioliakility ofiregekting lots with meamfife ét he pr o
risk may also be defined as the probability of rejecting lots with acceptable proportion of lot failing befc
specified time, p(Note: AKA Type | Failure)

Cons ume:Tlies 0 R$ 8rnisle T, i the probability aiccepting lotsvith mean life,.é t h e

C 0 n s u menmay aso leidefirked as the probabiligooepting lotsvithunacceptableroportion of lot
failing before specified ting, (Note: AKA Type Il Failure)
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Current State: Discussionf o0 Key | ssues i n
Presented bipr.Gilmore

> The Honorabl e Dr. Mi chael Gi | m
Reliability Growtho to the Nat
Theory and Application of Reliability Growth Modeling in Defense
Systems on September 22, 2011

z  URL:http:/inww.dote.osd.mil/pub/presentations/Gilihk8presentation
finalvl.pdf

»| The following slides extract applicable background information from
Dr. Gi |l moreds briefingée
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g Chronology of Reliability Improvement Steps Since 20(

o From my perspective:
DoD Steps Taken to Improve Reliability . cics 3170.01 oGr a
programs from the Sustainment

[ 2007 [ 2008 [ 2009 [ 2010 I CY 2011 | . . I
1st [2nd | 3rd | 4th | st | 2nd | 3rd | 4th | 1st [ 2nd | 3rd | 4th | 1st [ 2nd | 3rd | 4th | 1st | 2nd | 3rd | 4th KPP Iead”’]g to a delay 18] reaI|Z|ng
A A A A A A A A .
A CICS3170.01C Reliability ~USD(AT&L) DODI WSARA  Gilmore DOT&E USD Improvements
McQuea JCIDS Improvement RAM (Young) 5000.02 DOT&E State of (AT&L) . .
PDOT&Erw A‘ \F;\lork'lng Memo (ing Initiatives Reliability DTM 11- "l USD(AT&LMGmdﬂIgh“ghtS
riorities rm rou response to emo Y . H H H
caiston ' 0s8) | " h 0 F u r, eéffbcve immediately, it
Poliy (Bolten memo) is Department policy for programs

Reliability (MTBF) is a key factor in O&S costs of systems

— Additional burden to user in unscheduled maintenance and down time

to be formulatetb execute a
viable RAM strategy that includes
DOT&E top priority since 2006 has been to improve suitability of a I’e“‘ﬂ’lb”'ty growth program as
fielded systems, in addition: integral part of design and

— Army Acquisition Policy development o]

- g’i;“ Staf; E?ifectiVBe s »|  USD(AT&L) DTM0A3 issued to
o e tudy establish proscriptive steps
Y e required for R&M during program

— USD (AT&L) policy updates isiti d ti
DoD needs systems that are effective when needed, acquisition and operation

not just effective when available

There is a minimum time to results required when Reliability Polit
changes are madewe should be seeing these improvements soc

as programs that were initiated after 2007 proceed through OT&E

L but expectations of immediate improvement may be unfounded.
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g D.OT&E Analysis of Trends in Reliability Test Results

From my perspective:

> Similar trends were detailed
in the DSB report

- Navy >l Issues with determining

= Army Reliability during OT events

= Air Force include:

= Joint 5 Was the test properly
designed?

35 Was the Produ

=

/ —
/—f"' o acceptable? (aka
Vandl

Trends in Reliability

FY06 FY07 FY10 FY11
I T | T

6 of 15 systems reported on
. in FY 11 have met reliability
thresholds

o2}
o

wu
o

52 reports between 2006-2011

=y
o

w
o

——EFFECTIVE T
- o SUITABLE probability of type | error)

——RELIABLE 3 Was the FD/SC consistent

//
g
e with the CONOPS?

/ Overall since 1985:

// Was the test conducted
r”l 0 3 .. .
Aol @ 7Y SYSIETS (R ez under realistic operational

./ Not Suitabl :
ot wurtable scenarios?

S
3

=
o

OT&E Reports to Congress (Cumulative)

o

0 20 30 40 50 60

10
OT&E Reports to Congress (Cumulative)

Cancellation of MHHDBK108 on 31 January 2002 has led to loss o

rigor in test design especially with respect to properly applying
t N2 RdZOSNXR& wAa]l G§KNRdAdzZAK (0KS dz
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g D.OT&E Reliability Management Approach

From my perspective:

>

One major reason
programs fail to get on
their planned growth
curves is setting
unrealisticMTBF
values when planning
growth

Proactive Reliability
Management is one of
the objectives of DTM
11-003!

Without proactive management, achievement o
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- [ the requiredMTBFhas proven to bdigh risk!
>




