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Working with the National Aeronautics and Space Administra-

tion, the Y-12 National Security Complex is developing spacecraft

technology for long-term interplanetary exploration. The initial

mission will be to explore three of Jupiter’s moons.

The icy moons Europa, Calisto and Ganymede are thought to

hold the most promise for life in the solar system and form the

core of the study for the Jupiter Icy Moon Orbiter mission.

A small nuclear reactor, generating upwards of 100 kilowatts of

electricity, powers the spacecraft’s mission systems and provides

ion thruster propulsion for the 370-million-mile, 8-year trip.

Over the next year, Y-12 will be working on the first phase of a

four-phase project.

Y-12’s primary role is to assist NASA in the engineering and

fabrication of the radiation shield for the space reactor. This shield

protects the orbiter’s science payload and electronics from the

intense radiation generated by the reactor.

 “Y-12’s heritage with these programs and the unrivaled and, in

many cases, unique capabilities to engineer, handle and fabricate

components made of nuclear and exotic materials contributed to

Y-12’s selection to work with NASA on this mission,” said Kevin

Finney, BWXT Y-12 manager of Applied Technologies.

More than a decade ago, Y-12 was involved in a series of

NASA programs related to the nuclear space program. The first

Saving time and money, making operations more efficient

and improving computer security are some of the benefits that

may result from a BWXT Y-12 test project to use diskless com-

puter technology in a manufacturing setting.

A project to provide secure, remote network integration using

BXP Secure integrating network software was successfully

completed and tested recently at the Y-12 National Security

Complex. The first deployment of this technology will be for the

Physical Testing department supporting

vibration analysis.

“This test bed successfully demon-

strated the ability to establish a

remote networked

logical drive that

behaves like a

space reactor

launched by

the United

States, the

SNAP 10A,

had a shield

that was made

at Y-12. Y-12

also was

closely

involved in the

shield design,

materials evaluation and fabrication assessment for SP100, the

latest and largest space reactor program.

The shield Y-12 hopes to fabricate for the JIMO mission will

be nothing like the heavy, conventional radiation shields used

for conventional reactors. The innovative shield design will be

relatively small—roughly the size of two laundry tubs.

Y-12 also will provide the enriched uranium to fuel the

reactor powering the orbiter. Y-12’s engineering and fabrication

expertise may be relied upon to support various portions of the

reactor and related components of the nuclear subsystem as

well.

Fly me to the moons—of Jupiter

Y-12 tests diskless computer technology
local hard drive for, in this case, a vibration analysis gage,”

said Curt Holmes of Technical Computing.

“The operating system and application software for the

vibration gage were downloaded from a remote computer, and

the real-time data from the vibration analysis testing were

captured and stored on a logical drive at a remote classified

computing facility. The result is a secure local workstation

without hard drives or media-writing capability. It’s a clean

environment when you start and it’s clean when you stop,”

Holmes said.

The technology can be applied to a wide range of work at

Y-12. “We started with the most difficult application and

completed it successfully, so we know we can use this for

other applications. We believe there is potential for significant

savings,” noted Holmes.

Diskless technology has several benefits in sensitive

manufacturing facilities like Y-12. It can eliminate the use of

removable write-enabled storage devices from personal

computers, workstations and factory floor systems. Network-

ing, remote computers and remote disk systems will enable

an enterprise-wide secure environment with a significant

improvement in operational efficiency by moving computer

security issues away from the local workstation to a remote,

certified, classified computing facility.

In addition, the production data are captured in real time

during the actual factory floor operation, enabling electronic

data capture, backup and retrieval.

Curt Holmes and Jeff Phillips of Technical Computing and Blake Van Hoy of the
Physical Testing Department, standing left to right, and Guido Bossaert, seated,
from M+P International discuss the test of the diskless technology.

The JIMO shield will be complex in terms of its materials,
design, engineering and fabrication.


