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ABSTRACT

The White Sands Telemetry Data Center (TDC) is moving to a new home. The TDC,
along with various range functions, is moving to the new J. W. Cox Range Control
Center (CRCC). The CRCC is under construction and will replace the present control
center. Construction of the new CRCC and the resulting move was prompted by the
presence of asbestos in the present Range Control Center (RCC).

The CRCC construction will be completed in September 1999 at which time the
communications backbone will be installed. (Estimated time to complete the installation
is nine months.) In early 2000, White Sands will begin transition of the TDC and other
commodity functions to the CRCC. The transition must not interrupt normal support to
range customers and will result in the consolidation of all range control functions.

The new CRCC was designed to meet current and future mission requirements and will
contain the latest in backbone network design and functionality for the range customer.
The CRCC is the single point of control for all missions conducted on the 3700 square
mile range.

The Telemetry Data Center will be moved in two parts into the new CRCC. This will
allow us to run parallel operations with the old RCC until the CRCC is proven reliable
and minimize overall downtime. Associated telemetry fiber optics, microwave
communications and field data relay sites will be upgraded and moved at the same time.
Since the TDC is so tightly dependent upon data input from both fiber optics and



microwave communications inputs, a cohesive move is critical to the overall success of
the transition.

This paper also provides an overview of the CRCC design, commodity transition, and
lessons learned.
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INTRODUCTION

The present RCC at White Sands Missile Range was built in the middle 1960s and
contains asbestos that cannot be abated without shutdown of the entire facility. The
facility cannot be shut down for an abatement period because it is the focus and control
point for all missile firings at the Range.

In 1996 White Sands Missile Range obtained Congressional funding for a new facility -
the CRCC. The CRCC is being constructed by Sverdrup Facilities Inc., Costa Mesa, CA
and is being located less than one block from the present facility.

The new CRCC will contain all the commodity control systems of the present facility
plus three other groups not currently located within the present facility. The Video Relay
Facility, Scheduling Office, and Meteorology Support will be added to the new CRCC.
With these additions, the CRCC will house all the functions related to missile firings in
one building.

Within in this new facility, it was possible to provide a new home for White Sands
Missile Range Telemetry. The Telemetry Group will have a CRCC area designed for
today’s needs. The new area will contain a central operational area and four Project Cells.

The concept of projects or White Sands’ customers in project cells adjacent to the
Telemetry Data Center is new and will result in lower operating costs and a better
interface with the customer.

DESIGN GOALS AND OBJECTIVES

All missile and target firings at White Sands Missile Range are controlled from a single
point-the Range Control Center. The present Range Control Center was built in three
phases from the middle 1960s to the early 1970s.



As was common in that period it was constructed with asbestos sprayed onto the true
ceiling. Because the area above the false and the true ceiling is the return air path, any
release of asbestos in one area would contaminate the entire building is a short period. It
was recognized that the asbestos must be dealt with, and shortly thereafter determined
that the asbestos could not be abated in place because abatement methods called for the
use of water spray to reduce airborne asbestos particles. Because of the presence of a
large amount of electronic equipment with a natural abhorrence to water and the
requirement for daily operations in all areas, abatement of the structure would not be
possible if normal daily operations were to continue.

It was decided that an entirely new facility was required. Because of the uncertainty of an
asbestos release, design and construction time periods were to be kept to a minimum.
This was the primary reason for selecting the design/build method of design coupled with
construction.

During the transition from the old Range Control Center into the new CRCC, mission
support down time is to be kept to a minimum. In the transition, some modernization of
systems will take place. One system in the present facility that required a much needed
upgrade was the Readiness Reporting System (RRS). The RSS, a system used for
reporting the mission readiness of various commodities at the Range, was based on
obsolete technology and was very old. The RRS was also going to be difficult to move
because of its age and the requirement for minimum downtime. It was decided to build a
new RRS using the commercial-off-the-shelf (COTS) equipment. Because we are able to
build a new RRS, downtime of the old RRS became a non-issue.

Another CRCC requirement is to have support elements situated in the most mission
efficient location. This dictated the use of only two floors with a total area of
approximately 108,000 square feet. Most of the mission support functions are on the
second floor with careful attention to locations of the various support functions. In the
area of Flight Safety both Project and Range Control personnel can have eye contact with
each other through glass walls while discussing the flight safety aspects of a missile on an
intercommunications link in real-time.

The entire CRCC, with the exception of the bathrooms, is constructed with a raised
computer floor. The configuration of the walls and area functionality can be changed as
future requirements dictate.

The CRCC is also completely “digital.” The old Range Control Center has some digital
communications backbone but is predominately analog in nature. The CRCC will have a
state-of-the-art digital fiber optic and Category 5 communications network that is easily
re-configurable. All the support systems will interface to the digital backbone.



The CRCC also has a smaller heating and zone controllable cooling system than the old
Range Control Center. This was made possible by the recent migration to workstations
and the retirement of all power hungry main frame computers with large cooling
requirements.

DEVELOPMENTAL ACTIVITIES

The construction method selected was design/build. This type of construction calls for
soliciting of proposals using a design completed to about the 35 percent level, awarding a
design/build contract, and letting the design/build contractor complete the design while
simultaneously beginning construction. The design/build type of construction has the
potential for speeding up the completion of the project. In a prescriptive type of building
such as the CRCC, where certain control rooms must be adjacent to other control rooms
and the configuration is dictated by the mission, the design/build method may not have
been the best choice.

The type of construction in the CRCC lends itself to the more traditional design-bid-build
philosophy where the complete building is designed to the 100 percent level by an
architectural firm, and a construction contract is awarded on a competitive basis.

Early on White Sands developed a Transition Plan. This plan has matured as the
construction completion date draws nearer.

In the entire 50 plus year history of White Sands Missile Range, there was never a
situation where a range control center needed to be moved. The transition, at this single
complex focus point for all missions, is further complicated by the requirement for non-
interruption to daily operations.

CRCC OVERVIEW

The major functions of the CRCC include:

• Communications
§ CRCC Communications Control
§ Test Support Network (Control System for all Fiber Optic Networks)

• Commodities
§ Drone Formation Control System
§ Air Traffic Control System
§ Data Control System

− Workstation (Time-Space-Position Information) Array
§ Operational Control and Display Facility
§ Six Test Cells



§ NTSC Video Distribution
§ Workstation RGBS Image Distribution
§ Real-Time Data Processing System (RTDPS)

• Timing
• Video Relay Facility
§ Microwave System for Field NTSC Video
§ NTSC Video Distribution

• Range Scheduling
• Super Computer Facility
• Uninterruptible Power System with Motor-Generator Set
• Telemetry
§ Telemetry Data Handling System
§ Four Telemetry Test Cells
§ Jig-3 Microwave Room

TELEMETRY OVERVIEW

The Telemetry Data Center (TDC), located on the CRCC second floor is the principle
telemetry data processing and telemetry display facility at White Sands Missile Range.
The TDC fully supports IRIG Document 106-96 with pulse code modulation, pulse
amplitude modulation and frequency modulation data processing. TDC has the capability
to process telemetry data in pre-flight, real-time, and post-flight conditions. Inputs to the
TDC include analog data from microwave relays, digital data up to 44.5 MB/sec from
microwave as well as fiber optics, and Ethernet connections. Various field telemetry
tracking instruments feed data to the TDC via fiber optics and microwave transmission
means.

The TDC’s primary processor system is the L3-Comm O/S 90. This system is divided
into three sub-systems; all supporting PCM data rates up to 20 MB/sec. These systems
are configured to meet today’s customer needs and are flexible to meet future customer
needs. There are three O/S 90 systems in the CRCC TDC.

Improved display capabilities brought by the O/S 90 systems provide high resolution
color dynamic graphic displays.

Processed TDC data is sent to two primary destinations: TDC internal networks and the
RTDPS. The data outputs consist of parallel outputs, Ethernet outputs and disk outputs.
The parallel output module drives various strip chart recorders at rates up to 10
Megawords/sec. The Ethernet output module supports both internal networks and RTDPS
with processed data and is configured with 10baseT and 100baseT outputs.



The disk output module is primarily used to archive processed telemetry data. Archival
data products include all the popular tape formats, and compact disk, Zip drive, Jazz
Drive, and Bernoulli formats. New helical scan digital recorders will reduce recording
costs for the customer.

The CRCC TDC will have four cells adjacent to the processors. Three will be real-time
support cells and the fourth will be an Analysis Cell. The Analysis Cell will provide
quick-look data reduction in formats that are customer friendly.

Moving the TDC from its present location into the CRCC will be dovetailed with a
telemetry data transmission modernization effort that will be taking place in the field at
the same time.

LESSONS LEARNED

The complex process of developing the CRCC consisted of:
• Developing a game plan on how to proceed
• Selecting the appropriate Corps of Engineers office to partner with
• Selecting the architect
• Developing the initial architectural design
• Refining the architectural design
• Architectural design to the 35 percent level
• Award a design/build contract
• Working with the design/build contractor to complete the design
• Acceptance of the CRCC after construction completion
• Punch list completion

It can be said in all of above steps, “document details, document details, …” In the above
process many people were, and still are involved, many meetings were held, and many
decisions were made. Each decision, however trivial at the time, must be documented and
kept in an easily accessible database for future reference.

During the development of requirements in a Charrette process with the architect, all
requirements must be entered into a database. This database must be thoroughly
compared to the request for proposal drawings and narrative requirements. This will
insure all requirements are rigorously stated prior to the bidding process.

It can also be said the customer must understand and document his requirements. This is
particularly important when it comes to cooling and critical load power requirements. A
full understanding is required of the power requirements of each item that will be
installed in a new facility and how much heat each device will dissipate. All
instrumentation power requirements sum back to the building input transformer, the



uninterruptible power system and the motor-generator set. The heat dissipation sums back
to the size of ducts, the size of the cooling system, and electrical power required by the
cooling system. These areas must be fully understood and defined for a successful
project.

CURRENT STATUS

The construction is scheduled to be completed in September 1999. Installation of the
communications backbone will follow with transition scheduled to begin in the spring of
2000.
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Figure 2.  J. W. Cox Range Control Center


