The Logista

Dear Readers,

ALE’s Quarterly Newsletter

ALE is very excited to be celebrating our 35" Anniversary this year. We are proud to
be carrying on the traditions established by our founder, Charlie Coogan, back in
1984. Even as we expanded our capabilities from Front End Analysis to include all
aspects of a system’s Life Cycle (Reliability Centered Maintenance, Provisioning,
Safety, Human Factors, etc.), our focus has remained the same —to help our
customers make their systems affordable and sustainable.

Many of you know our Technical Director, Steve Rogers. He will also be celebrating a
milestone this year — 30 years with ALE. Congratulations to Steve — we appreciate his
many years of dedicated service to ALE.

Recently, we have received several requests for our most popular workshops — Level
of Repair Analysis (LORA); Failure Modes, Effects, and Criticality Analysis (FMECA); and
Product Support Analysis/Logistics Product Data (PSA/LPD). Plans are currently in
process to hold a LORA workshop in September 2019, and a FMECA workshop during
summer 2019. We will send more information as the dates are finalized.

Thank you to our many customers who have allowed ALE to successfully support your
programs over the last 35 years. We look forward to many more. | hope you enjoy this
issue of The Logista.

Sincerely,

Renee Coogan, President
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A component or system is considered dormant when it does not have any operating conditions applied

to it. Most of a system’s dormant life will take place in a PHS&T (Packaging, Handling, Storage, and
Transportation) environment. When designing a system, it is important to understand what is going on
around and within the system during operating and dormant periods. In order to understand how
dormancy will affect a system’s reliability, we need to understand the factors involved in causing

something to fail.

The two biggest factors that affect the reliability of components/parts are the environment and the
stress on the parts. The environment is the conditions surrounding the system during its life, such as
temperature, humidity, and vibration. This may be specified for use in a reliability prediction as a worst
case scenario or in a set of life cycle phases. The stress is the conditions within the system during its
life, such as power applied, torque applied, pressure, thermal expansion/contraction, and other forces.
This again may be specified for use in a reliability prediction as worst case scenario or in a set of life

cycle phases.

The maximum and minimum allowable environmental conditions should be calculated and coordinated
with the end user to ensure the system is stored properly, in addressing dormancy. Improper
temperature storage can be especially evident in plastic and rubber based items, as rubbers can
harden and plastics can melt. Whereas, improper humidity storage will show itself in metals where
corrosion can take its toll. Transportation conditions, such as vibrations, can cause items to loosen,
increase the point load stresses, and increase material fatigue. Understanding and controlling these
variables will help improve the availability of the system when called upon.

Second to the dormant environment, dormant stresses will have an effect on the system’s reliability.
Most static mechanical items will not experience a significant difference between its operating stresses
and its dormant stresses. This is because the static forces / energy acting on static mechanical items
such as fasteners, housings, covers, brackets and others will be very similar when operating or
dormant. Operationally, active mechanical parts and electronic components can see differences in

their dormant and operational stresses. For example, a car rim when removed from the axle will not
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have the stress of the car’s weight unlike if it was stored while attached to the car. Electronic

components when dormant will not experience any electronic energy.

Reliability predictions are generally done considering either a worst case scenario or life cycle phases.
The worst case scenario is when we limit analysis to the worst possible conditions that the system will
endure during its life as variables for the prediction. This is a conservative approach as it will give you
lower reliability than what will be seen in the field. A more accurate approach is to use life cycle
phases. Life cycle phases try to define the most accurate variables the system will experience during its
lifetime and to define the amount of time it will see those conditions. Although this maybe harder to
define than the worst case scenario, it will lead to an analysis result more in line with what will be seen

in the field. Dormancy should be one of the life cycles phases used under this approach.

Reliability Information Analysis Center (RIAC) developed a method to predict the reliability of dormant
electrical components using failure rates from an active system. They estimate the dormant reliability
by applying conversion factors to parts count failure rates (this is documented in section 6.4.1.5 of the
RIAC System Reliability Toolkit). Each conversion factor is specific to different types of electronic parts
for each of the seven scenarios. These factors can be found in the table below.

z
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Ground Airborne Airborne Naval Naval Space Space
Part Tvoes Active To Active To Active To Active To Active To Active To Active To
P Ground Airborne Ground Naval Ground Space Ground
Passive Passive Passive Passive Passive Passive Passive
"Tteg.r ated 0.080 0.060 0.040 0.060 0.050 0.100 0.300
Circuits
Diodes 0.040 0.050 0.010 0.040 0.030 0.200 0.800
Transistors 0.050 0.060 0.020 0.050 0.030 0.200 1.000
Capacitors 0.100 0.100 0.030 0.100 0.040 0.200 0.400
Resistors 0.200 0.060 0.030 0.100 0.060 0.500 1.000
Switches 0.400 0.200 0.100 0.400 0.200 0.800 1.000
Relays 0.200 0.200 0.040 0.300 0.080 0.400 0.900
Connectors 0.005 0.005 0.003 0.008 0.003 0.020 0.030
Circuit Boards 0.040 0.020 0.010 0.030 0.010 0.080 0.200
Transformers 0.200 0.200 0.200 0.300 0.300 0.500 1.000

Many members of ALE’s team have experience in performing dormant reliability predictions and

factoring the results into the life cycle analysis. We would be happy to answer any question you have

regarding this subject. A




RAMS 2019 Recap

By Stephen Brunner

ALE attended and participated in this year’s Reliability and Maintainability Symposium
(RAMS) at Walt Disney World the week of January 28™. This well-attended four-day
annual event addresses a broad spectrum of topics, including R&M requirements,
mission critical design and acquisition areas aimed at policies, technologies, lessons
learned, modeling, simulation, and training. Industry, academia, and Governments are
all represented as attendees and presenters. Every person | met had a desire to
understand and influence where the industry is headed, and leave the conference
better equipped to participate in the product development process with an R&M focus.

As with every RAMS conference, the sessions were highlighted by paper presentations

that provided insights to the cutting edge of Reliability, Maintainability, Availability and
System Safety analysis and interpretation of analysis results. The best and brightest
minds are being applied to support industry’s hunger for better reliability and product useful life. The myriad of presentations
included sessions on modeling, analysis techniques, diagnostics and monitoring, and testing approaches, with a backdrop of
tutorial sessions intended to provide basic knowledge on the state of the art in R&M subjects.

ALE presented two papers and conducted a two-hour tutorial session on “Intro to System Safety.” Unlike some of the papers
focused on a very specific subject or analysis, ALE’s presentations focused on effective management approaches dealing with parts
selection from a reliability perspective, and practical application of a Condition Based Maintenance (CBM) program for a gas
turbine engine development program. All of the information presented was very well received and generated further discussions
after the sessions. It was extremely rewarding to network with fellow professionals that were excited about making a difference on
their programs, both influencing designs for reliability and increasing their meaningful contribution to product development.

| would encourage other R&M professionals who are active in the industry to not only attend this worthwhile educational event,
but to write a paper about how you are impacting programs to be presented during next year’s event — RAMS 2020 in Palm
Springs, CA. Check out the RAMS website for the current “Call for Papers” — www.rams.org A
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By José Cav aSgs ,
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ent at |

Style Guides and Style Manuals are useful tools for Manual, The Business Style Handbook, and the Modern
ensuring a standard set of criteria and uniformity is Language Association (MLA) Handbook, among others.
employed by technical writers who create procedural

documentation for systems and equipment of all levels Developing a comprehensive style guide during the

of complexity. In the United States, common Style Guides planning stages of a program contributes to successful
used include: the Associated Press (AP) Stylebook, the

American Psychological Association (APA) Publication

fielding of that asset. Let’s take for example a military
vessel’s Technical Documentation. When developing
Technical Manuals or Maintenance Requirement Cards


http://www.rams.org

(MRCs) for a ship that has not been built, the
developer, along with others on the team, have to
follow defined regulations and instructions to satisfy
the Government’s program requirements. Those
requirements can be broad in scope and include, but
are not limited to, formatting, style, standards,
language, and/or specific technical directives.
Implementing and following requirements results in
the production of stylistically similar information
that a ship’s crew and maintainers can effectively
interpret in performance of their duties.

There are numerous reasons and benefits of using
and implementing a Style Guide:

= Consistency: In organizations, large or small,
working from a set of instructions or guidelines
enables a team to create consistent products —
using the same terminology, tenses, etc.
throughout the program. When a style guide is
not utilized (or does not exist for use) by the
team, inconsistencies between deliverables can
introduce confusion to the Program Office and
end user.

= Uniformity: When developing Technical
Documents, uniformity of format is extremely
important to convey that the documentation is
for the same asset.

= Conformity to Program Phase: Using the same
level of detail throughout a program phase and
adjusting as necessary to the level of detail

needed as required at each phase of the
Acquisition Process. The further into a program
you are, the deeper the level of detail the
technical documentation should conform to.

» Organization of the Material: The format of
Vendor Furnished Information (VFI) and Original
Equipment Manufacturer (OEM) engineering
data (from drawings, parts lists, etc.) is not
usually conducive for direct inclusion into a
military database. Utilizing a Style Guide to
organize the data into a specific structure allows
data to be inputted, updated, and retrieved
efficiently from defined fields in a database for
developing technical documentation and
maintaining configuration management of the
data throughout the equipment’s or system’s
life cycle.

Most typically, the Government and contractor
coordinate to develop a program style guide or the
program requirements will reference a standard
style guide to use or modify to be program-specific.
If use of a style guide is not a program requirement,
it is still strongly recommended that one be created
and followed, especially if multiple authors will be
involved in developing the technical data and if the
development time is lengthy. The complexity and
content of a style guide should be program-
dependent, and using one will result in easily
teachable and easily interpretable materials for end
users. A

ALE is currently planning to hold Failure Mode, Effects, &
Criticality Analysis (FMECA) and Level of Repair Analysis
(LORA) Workshops in the Crane, IN area in the Summer of
2019. These workshops will be open to the public.

Contact us at 614-436-1609 or staff@ale.com to inquire
about reserving a spot and keep an eye out for more

information in future 4 EA | isd&s!O O A




