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Information Systems, Inc.

Engineering

NCI Information Systems, Inc. (NCI), applies a simulation-based, systems engineering process to design and

implement superior solutions.

The Challenge

The NCI Solution

Highly Accelerated Prototype Development to meet
Customer War-Time Needs—Sustainment of fielded
systems, many of which are used in combat, does not

allow for the lengthy development time frames associated
with the weapons system acquisition process. Former

large investments in inventories and workforce are being
replaced by improvements in weapon system availability and
reliability, shortened processing cycles, agile manufacturing,
flexible maintenance, and time-definite delivery of products
and services. Companies that possess highly flexible
engineering staffs with rapid prototyping capabilities are
critical to meet the needs of today’s warfighters.

Sustainment/Service Life Extension of Legacy
Systems and Subsystems—Most, if not all, weapons
systems now have a sustainment life much longer than
their notional projected lifetime. Program viability
demands organizations maintain a proactive approach to
mitigating potential Diminishing Manufacturing Sources
and Material Shortages (DMSMS) impacts. This approach
requires a full suite of solution paths, from a robust
supply chain management process, to a flexible, highly
capable engineering design, redesign, and remanufacturing
expertise.

Component/System Redesign due to DMSMS and
Obsolescence Issues—Rapidly changing commercial
digital product technology negatively affects new
procurements, especially legacy system supportability.

An average electronic component will transition from
development to unobrtainable in as few as 18 months.
Solving present and future obsolescence has driven
projected lifetime costs of a system higher than anticipated.
Mitigation of these issues is key to successful lifecycle system
sustainment.

By combining our well-defined CMMI systems engineering
processes with our simulation-based design practices, we offer cus-
tomized technical solutions to our customers to improve reliability,
maintainability, and efficiency over legacy systems. The result is

a core engineering competency capable of developing prototypes
and technical documentation under highly accelerated schedules.

Engineering Capabilities

NCI's wide-ranging engineering experience coupled with our
state-of-the-art design tools for modeling and simulation allows us
to solve many diverse challenges.

e Full MIL-STD qualified design/redesign of:

— Circuit Card Assemblies: analog, digital, mixed signal,
RF, rigid, rigid flex, semi-rigid (Teflon)

— Electromechanical packaging

* Automated test stand design

* Probability of Detection (POD) and Non-Destructive
Inspection (NDT)

* Reliability analysis using RELEX.

Comprehensive Simulation-Based Design Tools
* SolidWorks 3-D Solid Modeling and AutoCAD

— Perform tolerance analysis
— Weight and balance calculation
— SME Y14.100 and ASME Y14.5M government
drawings and data packages
* Orcad Capture and Layout

— Develop functional schematics
— PSpice mixed signal analysis
* Microwave Office

— Multi-layer
rigid/flex and
RF PCB design

— Real-world
modeling and
simulation of RF
circuitry.
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Software Development

Our diverse software development tools allow us to target design

tasks, ranging from automated test stand development to embedded

software/firmware.

* Embedded software development for 16/32-bit based
embedded processors using IAR Embedded Workbench

* FPGA-based design and programming using Xilinx ISE
tools

¢ High-speed data acquisition and manipulation using
LabVIEW.

Customer Benefits

NClI's PhD-level engineering expertise, backed by our team of
logistics support and supply chain management specialists,
delivers smart solutions quickly to our customers.

Our “rapid prototyping” capability allows customers to field
solutions that mitigate obsolescence while providing significant
performance and lifecycle cost improvements.

Return on Investment

P4B Transponder

NClI redesigned the Air Combat Training System (ACTS) Airborne
Instrumentation Subsystem (AIS) Transponder Assembly. The
legacy unit had low reliability, numerous obsolete parts, and
required excessive time to repair and overhaul. NCI successfully
completed both the transceiver and signal conditioner boards on the
“first spin” in time to demonstrate functional performance at CDR.
Both units were successfully MIL-STD-810F/461E and SEEK Eagle
tested.

P4B Inertial Sensor Assembly (ISA)

NCI was tasked to redesign the ACTS AIS ISA. After an extensive
market survey, NCI determined that a modern inertial measurement
unit based on ring laser gyroscope technology would exceed the
performance requirements for the replacement ISA. NCI delivered
a fully MIL-STD-810F/461E and SEEK Eagle qualified unit demon-
strated and flight tested ahead of schedule, as well as a full data
package suitable for future procurement.

ACTS AN/ASM-694 Test Set Transceiver

Our task was to design a combined Transmitter/Receiver Assembly
from two separate legacy assemblies. The result was a single
board transceiver, which hosted state-of-the-art technology to
improve overall performance and reliability.

Command Motor Module and Actuator Control
(CMMAC)

The CMMAC was a replacement to a non-functional and unsup-
portable legacy two-part test station. The customer received a
fully integrated test capability for the servo-motors and actuator
assemblies, which decreased overall time-to-test and gained the
precision and fidelity of fully automated COTS-based test fixture.

1-38 Diaphragm Inspection Tooling

The project consisted of developing tooling and procedures to
ultrasonically clean and perform NDI of the T-38 power shaft
diaphragm. This three-phased effort resulted in a magnetic particle
inspection procedure and a method for cleaning the diaphragm
bellows. NCI delivered the first article fixtures, procedures, and
technical documentation necessary for future procurement.

KOK-13/134

Our task was to conduct an accelerated engineering study to
determine the feasibility of upgrading the legacy KOK-13/13A
Cryptographic Key Generator to eliminate obsolescence issues.
Using the study results, NCI provided design concepts to incor-
porate new technology to increase data throughput and storage by
orders of magnitude. Our notional design featured a hermetically
sealed chassis for improved reliability and tamper resistance, as
well as hosted a new reprogrammable cryptographic module, which
applied several encryption/decryption algorithms.
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