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INSTRUMENTATION AND LOGISTICS: INFLUENCING DESIGN AND
OWNERSHIP COSTS

Martin Phillips
US Army Simulation, Training, and Instrumentation Command

ABSTRACT

A program's success is measured by the three parameters of cost, schedule and
performance. This is true of any acquisition program, including instrumentation
development and procurement. The primary purpose of Logistics is to influence and
reduce the Total Ownership Costs (TOCs) to the Department of Defense while procuring
a supportable system that meets the customer’s needs. The time to influence the TOCs is
as early in the life-cycle of the program as can be done – where it is cheapest to affect a
“fix.”

This paper will briefly describe where Logistics influences ownership costs in the
acquisition process. Examples of cost drivers identified in the Hardened Subminiature
Telemetry Sensor System (HSTSS) program will be provided and the role of Integrated
Product Team (IPT) members in influencing and reducing the TOCs will be discussed.
This process is not just in the purview of the traditional logistician, but is also performed
by each member of the program's IPT. Each IPT member brings his unique knowledge
and experiences to the teams pool of corporate knowledge. Examples will be provided of
decisions made by the IPT that reduced TOCs.
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INTRODUCTION

Instrumentation and Logistics: Influencing Design and Ownership Costs

The HSTSS instrumentation program is managed by PM Instrumentation, Targets, and
Threat Simulators (PM ITTS) procuring an instrumentation suite of components to be
used by tri-service customers at Navy, Air Force, and Army test ranges. With the backing
of the Army and Office of the Secretary of Defense (OSD), HSTSS is awarding and
managing contracts to develop power sources, transmitters, data acquisition chipsets, and
reference oscillators. When combined as an HSTSS system, or with other Inter-Range



Instrumentation Group (IRIG) standard test instrumentation, HSTSS gives the test ranges
improved and previously unavailable test data collection capabilities.

For the HSTSS program, the central requirement of the customer is an affordable, low
cost system (that does what he wants!). Since the HSTSS instrumentation is usually
consumed in the act of testing, a low acquisition cost not only makes sense, but falls in
line with the Army’s directive to consider Cost As an Independent Variable (CAIV) in
making acquisition decisions. The HSTSS program employs the IPT process, leveraging
team member areas of expertise and acquisition experience in applying this method. Each
member contributes his unique viewpoint, knowledge and experience toward a team
solution to reaching HSTSS requirement goals. The purpose of addressing you with a
“logistics” frame of reference is to demystify the concept of what Acquisition Logistics
brings to the product development team. Although your job title may not include the
word logistics, it doesn’t mean you aren’t also doing “logistics.”

The logical, scientific approach to problem solving is something common among all of
the professional fields. The purpose of Acquisition Logistics in the Government’s
procurement process is as early as possible to identify, plan for, and control the
program’s life cycle costs. Beginning with a defined need, a program’s life cycle ends
with the final disposal of that system. Government acquisition courses teach the concept
that 80 percent of the total lifecycle cost of a system is locked in during the initial design
phase. (See figure 1. “Typical System Life-Cycle Cost Commitment” 1). In settling on a
design approach, you will effectively remove from your ability to control, 80 percent of
what you will pay to use and dispose of a system. However, when you actually pay this
cost is after the system is designed, built, and put into use – when it is too late to cost
effectively influence and minimize your life-cycle costs. For the majority of programs,
the areas of calibrating, repairing, and operating the system is where costs usually occur.
Just think of your automobile – when you found out that GTO really stood for the Gas,
Tires and Oil you kept paying for, not the idea of Gran Turismo Omologato. For HSTSS,
a system that is routinely destroyed in the moment of use, it is even more important to
design it right the first time, as there is seldom an opportunity to repair the
instrumentation for re-use.

DISCUSSION

The HSTSS IPT approaches cost control from several directions at once. Logistics, a risk
(cost) evaluation process, balances known with unknown risks, and plans how to offset
and minimize future risks (costs). As a subset of Program Management, Logistics seeks
to identify, influence, and plan for the control of many of the same parameters followed
by the Project’s Director. Cost control being key to the program and Logistics, HSTSS
employs the following means to manage cost risk: 1) Well defined requirements,
scrubbed time and again, and prioritized according to time of need and importance. 2) A



well defined Request for Proposal (RFP) requiring specific cost drivers to be explained;
3) Defining a system design with requirements based on known and researched
technologies; 4) Leveraging existing and developing technologies, 5) deal with “flexible
“ program funding, and 6) perform the duties of Contracting Officer’s Representative
(COR). In short, all of this means “getting what you need.”

 1.  HSTSS crafted its RFPs from the needs and with the participation of the customer.
This was easy, since the customers are part of our IPTs. (See figure 2. “Integrated
Product Teams”). Each contractual effort (battery, transmitter, etc.) has its own IPT
which cross-talks, breaking down the traditional “stovepipe” structure – team members
are often common among multiple development IPTs. The RFPs are crafted after much
discussion and distilling of the customer’s needs and requirements. In structuring the
RFP, in particular the specification, statement of work, and Section B (listing just what is
being bought), the IPT requires the offerer to address development costs, unit costs, and
support costs in their design discussions. They are also asked to provide an analysis in the
Logistics sections showing where they perceive the cost drivers are in their offer and how
they intended to manage and reduce the risk of the cost drivers getting out of control.

 2.  The HSTSS IPT developed a preferred design concept favoring functional
component design rather than a single, all-purpose design. This is a good logistics
decision. This design facilitates the use of the logistics concept,“Modernization Through
Spares,”a type of Pre-Planned Product Improvement (P3I). As components fail, or
become outdated, they are more easily replaced or improved. This can be done without
having to replace/redesign the whole system (at a much greater cost) just as you would
replace your car’s alternator, rather than replace the whole car. In team meetings, in
addition to strictly technical merit, each design decision is also evaluated in light of cost
to the program, as well as the total life-cycle cost.

3.  HSTSS leverages the latest technologies. This is a good programmatic and logistic
decision, reducing the risks of achieving a successful design. Our building block system
design allows us to continually update and modernize the system as newer technologies
emerge and mature. Acquisition Streamlining advocates using commercial solutions
above all other choices. HSTSS leverages existing commercial products, as well as
developmental work found within the Government and without. By utilizing this
technology concurrent with its development, a form of Spiral Development, we are able
to shorten our development cycle while producing a near term solution for our customers.
The Government hopes that HSTSS technology can become commercial items. The
“economies of scale” we can realize from this will give the Government a good logistics
leg up, making re-supply easier and less expensive. This is a sound logistical decision
too. We have already been able to utilize commercially available acceleration sensors –
used in the automobile industry as air-bag sensors – and adapt them for use in the HSTSS



program. This is a good example of influencing the design “up front” where it is easier to
be flexible, and less costly to change the 80 % TOC.

These steps and methods seem self-evident when you hear them. Unfortunately, that
makes it easy to overlook their utility to development programs and the benefits they
offer you in reducing risk, cost and schedule.

SYNTHESIS

With the basic tenets discussed above as our foundation, the HSTSS program has been
putting the tenets into practicing . The HSTSS program currently consists of six
development contracts: Battery, Transmitter, Data Acquisition Chipset (DAC), Hardened
Crystal Oscillator, packaging techniques study, and GPS module.

In the RFP for each development effort, in addition to the standard Proposal Cost
Volume, the Proposal Technical Volume’s Logistics specification required the offerer to
explain why his proposed design was the most cost effective solution. During the
proposal evaluations, as each IPT member critiqued the offer, they read not just the
standard explanation of the technical approach, but Logistics provides their explanation
of why their technical approach is actually the best value to the Government. Assigning a
weighting factor for the Logistics Area emphasizes to the offerer the importance of this
Area to the proposal’s overall rating, and the importance of cost to the Government. The
days of big development budgets are gone. It is important for the offerer to discuss not
only why his approach to development is cost efficient, but he should also explain why
the design will be affordable once in production/sustainment. The figures and discussion
the contractor provides will often be the base on which logistics support trend analyses
will initially be performed. For HSTSS, winning proposals often demonstrated cost
consciousness, for instance, by demonstrating their intent to leverage existing and
developing technology in joint ventures, and not having to recreate that wheel.

Key to the development of HSTSS has been the strong IPT (Government and Contractor)
and its communication among members. Our team uses communication skills effectively
in meetings to scrub, and re-scrub the program’s requirements. HSTSS daily employs the
Internet, File Transfer Protocol (FTP) sites, Desktop Video Capability, etc., as means to
ease communication and exchange information. The ability to understand each others
technical area allows us to define our program requirements, combine or eliminate them,
prioritize them, and align the requirements with program resources (both financial and
manpower). This then enables the Project Director to define and manage a workable,
realistic program schedule that meets the customer’s needs. Our customers buy-in to this
because they are part of the IPT, crafting the program with us. Distilling the needs into
obtainable segments as a team has allowed us to make the most of our available funding.
For instance, the upper reaches of Hi-G tolerance that we hope to meet, 100,000G’s, has



been moved to future development. Although our customer’s need is valid, technology
isn’t mature enough to pursue that durability as yet, and instead, the program is
developing to an 80,000G requirement that is deemed to be more cost effective and
attainable. This near-term, attainable goal still meets our customer’s need, and gives us a
better value for our development monies and while meeting program and customer
schedules. Trading off requirements (prioritizing them) for cost and schedule is a logical
(logistical) choice.

Once the IPT settled on the requirement’s specification, the “industry approved “RFP is
crafted with the idea of identifying and controlling costs, and classifying the level of risk
involved. There was a free exchange of information between the Government and
Industry via the Internet that we used to develop the RFP’s with Industry input. This
avoided surprises on both sides! During this phase, it is easy to move development tasks
around and look for places to leverage technologies already some ways down the
development path. The fluidity of the system’s design allows early “paper” changes that
have little cost impact. For example, do you use a primary cell, or a rechargeable one?
HSTSS is developing both types. Decisions made now are locking in future program
costs. To solely develop one type of power source would have created design risk and
assured higher costs to use the HSTSS system. Do you go with one fixed solid power cell
design, or go with a flexible geometry power cell that decreases it need for a fixed
volume in which it must be installed. HSTSS is developing, and already using, both types
of cell geometry. These decisions early in the development program resulted from
identifying technical and performance risk, and investing early in multiple pathways of
development. Our program now has many ways to arrive at the same destination, a
usable, multi-configurable instrumentation suite of components. The logistician
contributes to influencing the design decisions with an eye towards the cost of using,
maintaining, and replacing the design through the life of the system. In parallel, he is
making sure the RFP allows the Government the means of purchasing the data necessary
to use and maintain the system – such as the commercial data sheets, training, operator
manuals and re-procurement data required. All this up-front activity locks in
approximately 80 percent of what it will cost to own and use the system.

The HSTSS program released an initial RFP with a design concept in mind that could
leverage existing and developing technologies. Based on the stated needs of our customer
base, it appeared that a single, multi-capable design would fulfill the Government’s
requirements. Our market surveys had shown that not only were there several potential
suppliers, but that commercial technology existed that could be combined into an HSTSS
product in a relatively short time. We had to revise our acquisition and design strategy
when we did not receive an affordable nor practical offer. Canvasing our customer base
yet again, we worked out a new approach for integratable component modules split
among several parallel development contracts. This change in strategy occurred early in
the life-cycle, early enough not to have a huge cost impact. Had this happened much



later, the cost to the program would have been huge and life threatening. This logical
readjustment was accomplished through the IPT interactive environment.

CONCLUSION

The logistician, the system engineer, the project director, the customer are common
factors in our program’s success. Each IPT member, utilizing: 1.) his knowledge about
the other member’s areas of expertise, 2.) “real listening” skills, 3.) inter-communication
skills, has been central to our success.

The logistician looks at the requirement, contributes to the design concept, and ensures
that data and support resources are procured, but so does everybody else on the team.
That is the point. All members of the IPT contribute equally and achieve success because
of the process we follow. The process is: 1) to define the requirement with the customer.
2) With the customer’s participation, the RFP is crafted and evaluated. 3) Leverage
existing technology using spiral development. 4) Make sure you get the data and support
you need to keep your system up and running, improving, and affordable.

So, don’t think that the world of the engineer is different from the world of the
logistician. We both ply our stock and trade using the basic tool of logical thought to
solve a problem. There is a difference in common sense, however. Please note that is was
the designing engineer that went down with the TITANIC, and not the logistician!
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figure 1. “Typical System Life-Cycle Cost Commitment” 1



figure 2.  “Integrated Product Teams”
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