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ACQUISITION STRATEGY ADAPTING TO TODAY’S
TRENDS

Ronald Colangelo
Simulation, Training and Instrumentation Command

ABSTRACT

There is an acquisition management challenge to a program which has a limited market.
One approach which can improve competition is the utilization of commercial
technology. This utilization helps reduce unit cost and system obsolescence. The
Hardened Subminiature Telemetry and Sensor System (HSTSS) has experienced the
affects of a limited market and the need to utilize commercial technology. HSTSS plans
to use partnering because the expertise is spread across the industry, and technology
integration is required to fabricate an instrumentation system that would meet tri-service
test requirements. There are many challenges facing the Program Manager; which create
high program risk when proper acquisition procedures are not followed. HSTSS is this
type of project. This paper will essentially discuss the acquisition strategy as it has
evolved as well as the technical strategy. These strategies have been influenced by
Government acquisition streamlining , available commercial technology and the
programs limited production requirements. This is what the Government’s Project
Managers are facing in these times of shrinking budgets and downsizing. The importance
of the services working together, and sharing funds and technology to accomplish more
with less is discussed in this paper. It is essential that government and industry work
together as partners to reach the program’s goals. This paper proposes a program strategy
based on our experience as to what is needed to incorporate partnering and commercial
technology to successfully complete your program.
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INTRODUCTION

The challenge is that we need systems developed that will allow the Government to test
weapons systems that are being delivered to the field. Quantities to be tested are usually
limited in number because of cost, so the market is not sufficient for industry to commit
their limited resources. When you look at some of the technology areas, particularly for
the HSTSS program, it becomes obvious that we can not compete with the commercial



market in terms of quantities required. Batteries are supplied to meet consumer demands
and if the Government needs a special battery it is not profitable for the manufacturer to
modify his production line or the battery configuration to accommodate the
comparatively small numbers the Government might buy. The transmitter is another
example where the Government can not compete with the cell phone and pager
commercial market. The automobile industry uses accelerometers for air bag deployment
in large quantities. This same sensor has been qualified by the Government to 30,000 g’s
and is priced commercially at $50. There are many more areas of commercial technology
that the HSTSS team has been investigating so that we can have the lowest cost
expendable instrumentation system available. Thus, the HSTSS program will be
maximizing the use of commercial technology.

BACKGROUND

The HSTSS project was started in 1992. This project started off as an Office of the
Secretary of Defense (OSD) sponsored Test Technology Development and
Demonstration (TTD&D) program. It has successfully transitioned into an OSD Joint
Improvement (JIM) program. HSTSS is required to be a low cost, microminiature, high g
(100,000 g’s), modular instrumentation system. HSTSS instrumentation is to be used on
projectiles and small missiles which will allow measurements to be made on board during
flight testing. Data is to be collected from launch to impact. The limiting factors in the
design of HSTSS instrumentation are the package size and the high-g environment.
Because the size and shape of the space available for instrumentation varies, the tri-
service users wanted a modular/component design so that each user could repackage the
system to meet their particular needs, especially the volume constraints. During flight,
accurate data can not be collected with present systems. During the early phase of
HSTSS, it was determined that the hardest components to shrink would be the battery.
After much market research, it was decided that most battery manufacturers were not
interested because in test instrumentation there was a limited market. One company was
willing to work with U S Army Research Laboratories (ARL), Weapons and Materials
Research Directorate and through this effort, we now have a battery that withstands
100,000 g’s and can be configured to the subminiature package (less than a cubic inch)
without taking up all the space. From the experience of the Integrated Product Team
(IPT) on other instrumentation development programs, it was validated that HSTSS
should be developed as a modular/component system. The modular/component design is
a building block design so systems can be adapted to the different configurations. This
way we could develop individual technology and allow HSTSS to be geometrically
flexible and be easily adaptable to future advanced technology. The modular/component
design makes HSTSS more adaptable to meet the different configurations needed by the
three services. The next paragraph describes the environment and packaging limitations
that HSTSS modules/components will have to meet.



HIGH-G TELEMETRY SYSTEMS

The HSTSS modules/components consist of the power source, transmitter chip sets, data
acquisition chipsets, antenna and a combination of sensors. The sensors considered by
HSTSS program are g-switch, accelerometers, gyros, global positioning system and
pressure. It is obvious that the telemetry system, supporting electronics and power supply
must be able to withstand the shock of the launch environment. The environment for the
sensor systems must essentially be dual in nature. Some must only survive the
launch/boost environment and then make a measurement during the “ballistic” portion of
the flight, while other sensors must make a measurement during the launch/boost phase.
This requires instruments and data acquisition systems of dual range with a sufficiently
broad accuracy. When instrumenting a free-flight system, the inclusion of the telemetry
system must preserve the mass, moments of inertial and center of gravity (M/MOI/CG) of
the object under test. This puts major restrictions on the form and shape of the
components and modules that comprise the telemetry system, primarily the transmitter,
power supply and supporting electronics. Considering the breadth of the technology
involved in the different modules/components required for HSTSS, the team decided on
the following acquisition strategy.

ACQUISITION STRATEGY

The original strategy for HSTSS was to have a contractor as the integrator, this strategy
was for a prime contractor to have subcontractors developing the individual technologies
and then the prime contractor would integrate the components into an instrumentation
system. The HSTSS Team started with the strategy to award two independent EMD
contracts for two separate systems. The first system was for the lower g twelve cubic
inches while the second system was for the higher g less than one cubic inches. The
contracts were to be integration contracts with a prime contractor integrating the
independent subcontractor technology. It was believed that the first technology was off
the shelf and a system could be made with very little development. The key to this
system would be the integration. The second system was expected to be a development
contract because the technology was not advanced enough. An RFP for the first EMD
contract was released after market surveys and a presolicitation conference indicated
there was a high interest and from these responses the HSTSS team expected
competition. The team held a preproposal conference and the participation still indicated
that there was sufficient competition. When the proposals were submitted, we were
disappointed because there was only one offeror. After the team evaluated the proposal,
it was decided that in the best interests of the Government the present RFP should be
cancelled and a new acquisition strategy proposed. The main reasons given for the lack
of competition when contractors were questioned, was the low quantities to be
purchased in the future and the lack of prime contractors available to integrate the
subcontractors technologies. It was decided by the team that HSTSS should be



developed as modules/components integrated by the Government until the program is far
enough along that it would be reasonable to award an overall integration contract. This is
the strategy that HSTSS tri-service integrated product team is supporting. A contract for
a Data Acquisition Chipset (DAC) was the first RFP that the team decided to release.
Other releases will be for a pressure transducer and GPS/IMU. At the time of this
writing we have experienced the success of our decision to go modular/component. We
have competition for the DAC.

PROGRAM MANAGEMENT

With the ever increasing sophistication of munitions and small missiles, flight tests are
expected to reduce development costs. However, in the case of small or relatively
inexpensive systems, flight tests are often not made due to anticipated or presumed high
cost of measurement systems. Although, special high-g telemetry systems exist (a
telemetry system is defined as the complete measuring, transmitting and receiving
apparatus for indicating or recording at a distance the value of a quantity), their usage is
not as common as in larger, more expensive, non-high-g systems. Additionally, the role
and impact of simulation requires accurate and realistic flight measurements as input. The
HSTSS program has been jointly sponsored by the Department of Defense and the Army
to develop and demonstrate a new generation of high-g telemetry technologies and to
make these products available to the test community (Ref 1). Additionally, the
Commercial Technology Insertion Program (CTIP) being sponsored by the Office of
Naval Research is funding demonstration efforts that are focused on
microelectromechanical (MEMS) sensors and devices. The acquisition strategy is
obviously driven by the need for inexpensive, microminiature and high-g instrumentation
modules/components. If instrumentation is to be inexpensive it needs to come from
commercial technology. If program costs are to be reduced we need to leverage other
programs and work the three services as a super integrated product team. Managing
programs to develop test and evaluation instrumentation is a challenge today because the
Government does not buy sufficient quantities to control the market. This is an important
reason the Government can not duplicate effort and why the three services have to work
together so we leverage the quantities and combine them into one market. This still does
not create a market as large as the commercial market, but it will help. We still need to
utilize commercial technology. A company will not invest resources in a program that
does not have a future market place to make them sufficient profits. It is the commercial
technology that controls the market place and is highly profitable because of the
quantities required. Automobiles, cell phones and computers are a few examples where
the volume purchases are high and the profits are also high. There are two paths we can
take to be able to work with industry and make it profitable for them. First, we can take
existing commercial technology and adapt it to our needs or we can develop something to
meet our needs and show industry that there can be a commercial market for that
technology. In our case the Transmitter manufacturer is adapting his cell phone



technology to meet our needs because he feels when our product is developed he can use
this same technology for other commercial applications. HSTSS can only be a success if
commercial technology is considered in the modules/components being developed under
this program. The critical aspect of HSTSS is that the instrumentation is not recoverable
and therefore the cost must be kept at a minimum. The following are examples of how
leveraging and commercial technology has helped advance the HSTSS program.

UTILIZING COMMERCIAL TECHNOLOGY

As was stated in an earlier paragraph the power source was our first concern during the
TTD&D phase of this program. A fundamental difficulty in any free flight measurement
system is the source of power. Typically, Nickel Cadmium (NiCad) or thermal batteries
(in case of large power requirements) are used. Often, however, batteries for high-g
telemetry systems are not different than the batteries that are available in drug stores.
There are primary and secondary (expendable and rechargeable) technologies that have
various cylindrical form factors from buttons to standard AAA through C cells.
Nominally, 1.5 volt levels are available except for the usual rectangular 9 volt cells.
Packing options related to batteries severely challenge the M/MOI/CG problem.

HSTSS has developed and is testing several power cell technologies for high-g use. Solid
polymer electrolyte, lithium-ion power cells from Ultralife Batteries (UK) have been
under evaluation (Ref 2). The solid-state polymer batteries (nominal 4 V) are
rechargeable, lightweight, physically configurable, and environmentally friendly. Cells
can be made to almost any user shape or configuration. They can be layered together and
connected in parallel and/or series to provide a complete battery system. Ultralife is under
contract to modify its commercial cells for the gun-launched environment. Single-cell
configurations have survived shock accelerations of more than 110,000 g’s and
centrifugal tests at 300 rev/sec, yielding radial accelerations of 24,000 g’s. Research,
sponsored by the Defense Advanced Research Projects Agency (DARPA), is currently
being performed to increase the energy density and temperature performance of the cells.
HSTSS is partnered with DARPA and continues to leverage their research. Primary
power cells, available from Ultralife Batteries (US), offer similar form factor
characteristics with even higher energy density and are currently being evaluated for
high-g applications (Ref 3). The advent of solid polymer chemistries and new packaging
technologies should substantially relieve the M/MOI/CG problem with respect to power
sources.

Multiple solutions to the data transmission problem are being studied. Technical,
operational and fiscal factors each contribute to the resolution of this issue. Existing
range infrastructure and frequency allocations must support the use of existing telemetry
ground stations. The high-g and small size requirements may not meet all existing
compatibility requirements (frequency stability, etc.), but low power and short



transmission times will most likely allow for practical use through “exemptions”.
Previous work has investigated promising alternatives (Ref 4,5).

The portable communications industry is rapidly developing new devices and products.
Wireless communication systems, local area networks, cellular phones and mobile links
are common at frequencies not permitted on test ranges. However, existing commercial
communication technologies have promise for application at L and S-band frequencies
(approximately 1.5 and 2.2 GHz). Preliminary evaluations indicate these technologies can
be made compatible with the standards of frequency allocation, stability and bandwidth.
Link budgets and analyses have been completed in this preliminary survey. HSTSS has
awarded a contract to provide the community with a new family of miniature, high-g, low
cost transmitter components and modules.

CONCLUSION

HSTSS has to be a low cost flexible instrumentation system. The way to make that
happen is to have an acquisition strategy, as we have done in HSTSS, to leverage other
programs and make full use of commercial technology. The battery technology that was
developed for HSTSS is now being used in lap top computers. This allows the
manufacturer to expand the market which eventually reduces the unit cost and gives the
manufacturer a reason to keep the battery line producing. On the other side, HSTSS has
looked at the automobile industry to find an air bag sensor which is a commercial
accelerometer. This accelerometer has been tested up to 30,000 g’s. The cost is less than
$50. In order to be able to find this technology we must be looking. It has been a total
team effort and it has required leveraging other programs and sharing with programs
working the same or similar issues. The way to have a successful instrumentation
development in today’s arena requires leveraging, Integrated product teams, partnering
and commercial technology.
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