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EXECUTIVE OVERVIEW

Since thefirst study of orbital debrisin the early 1970’s, the number of orbiting objects cataloged
by the North American Aerospace Defense Command (NORAD) has more than tripled. The Space
Surveillance Network (SSN) operated by the U.S. Space Command (USSPACECOM) has
cataloged and tracked about 7,000 artificial objects orbiting the Earth [Kessler:20]. In the near-
vacuum of outer space, no forces act to slow the debris down, thus small objects with relatively high
velocities can cause severe damage. Due to the concerns about spaceflight safety from the hazards
of orbital debris, Advanced Space Traffic Regulation Organization (ASTRO) has been contracted

under proposal #ASE274L to submit a comprehensive program for a space traffic control system.

The proposed space traffic control system from ASTRO performs four main functions. The
system is designed to 1) track and catalog both natural and manmade orbital debris, 2) monitor
space traffic (such as the Space Shuttle or Station), 3) determine free orbits, orbits with minimal
probability of collisions, for the insertion of new satellites or for avoidance maneuvers, and 4)
predict and warn of collisions for both spacecraft/spacecraft and spacecraft/debris collisions. The
system would utilize current technology and should be fully operational by the completion of the

Space Station.

The system design contains the various functions that need to be completed for the system to be
operational. An information network will be built in order to link all the data from the various
surveillance sites around the world together. Computer processing will be utilized to determine the
orbital elements and any possible collisions. There will aso be afacility solely concerned with the
interaction of satellite owners and collison/avoidance maneuver information. The pertinent

hardware, software, and system requirements will be included in the applicable sections.
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4.6 Deliver ables

Upon completion, ASTRO’ s comprehensive space traffic control system design will include
the following:
1) Logistical concept for the Central Control Facility, including locations of
regiona facilities, computational facilities, and the CCF itsalf.
2) A preliminary design of the sensor system, orbital requirements, and
communication requirements of the space traffic control satellite.
3) Mathematical models used for the orbital mechanics of the problem, along with
suggested existing codes for use in the system.
4) Estimation of the manpower required for the day-to-day running of the system.
5) Estimation of the cost of the implementation of the space traffic control system.

50 MANAGEMENT REPORT

This section outlines the organizational structure of ASTRO. The management structure,
operating procedures, and cost analysiswill aso be presented in this section.

51 Management Structureand Operation Procedures

The organizational structure for ASTRO isshown in Figure 5.1.1. The design team isled
by a Project Manager with assistance from a Chief Engineer. The design team is divided
into four major technical divisions: Orbital Mechanics, Tragjectory, Advanced Technologies,
and Technical Policies. Each of these divisions has a department head who is responsible
for al of the design tasks required by the contract. The responsibilities of the top
management and division managers are as follows.

5.1.1 Project Manager

The project manager oversees all aspects of the project including program tracking and
scheduling as well as carrying out al administrative duties. The project manager aso
coordinate scheduling and design with each division heads to ensure that the project remains
on schedule and meets the requirements of the Statement of Work and the specifications of
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the proposal. In the event of any major design obstacles, the project manager will make all
decisions needed to keep the project on track. The project manager is aso the primary point
of contact.

Program Manager
Van Hoang

Chief Engineer
William Brooks

1
| [ [ |

Orbital Mechanic Trajectory Advanced Technologi Technical Polici
William Brooks Gilbert Dutchover Grant Edwards Van Hoang

Figure5.1.1 Project Organization Chart

5.1.2 Chief Engineer

The main responsibility of the chief engineer isto coordinate design effort of each division
and integrate the technical design. Technical problems that arise should be directed to the
chief engineer and if the chief engineer cannot resolve the problem, then the problem will be
handled jointly with the program manager.

5.1.3 Division Manager

Each division manager has the responsibility of overseeing their respective divison and
ensuring that all tasks are completed and are on schedule. If problems arise, it should be
reported and resolved jointly with the Chief Engineer.

This organizational structure has been effective thus far and will continue to be used
throughout the design phase. To further facilitate communication and problem
identification and resolution, aweekly meeting is schedule. At thisweekly meeting, project
update and major obstacles are discussed and resolved if necessary.
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5.2  Cost Analysis

The analysis included evaluating the time duration of the project, meeting certain
computation analysis, assessing specific jobs, and forecasting any financial obstacles.
Various accounting measures were used to minimize any unnecessary costs while
maintaining the high-degree of quality needed to fulfill the goals of the project. Table5.2.1
list the value of ASTRO’ s personnel costs

Table5.2.1 ASTRO’sPersonnel Costs

Position Base Sdary/Yr | Cost/Hr Total Hours 5-Month Total
1 Program $42,000 $35 300 $10,500
Manager
1 Chief $34,000 $25 260 $6,500
Engineer
4 Department $32,000 $22 200 $4,400

- Subtotal $21,400
10% Estimate $ 2,140
Tota $23,540

5.2.1 Supply Expense

The expenses and supplies were analyzed on a discount basis without any price deviations.
Furthermore, travel expenses were budgeted by general airfare schedules and estimating
reservations. Administrates supplies includes basic office essentials such as paper, pens,
staples, etc. A low-cost plan for the use of the phone charges was instigated by affiliating
with anew phone company. Table5.2.2 list the ASTRO’ s Supply/expense Costs

Table5.2.2 ASTRO’s Supply Expense

Expenses Cost 5-Month Total

Travel Expenses $1,000

Engineering computer time | $2,000 $10,000

Photocopies $.08 $50

Telephone charges $75 $75
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Administrative supplies

$500

Totd

$11,625

5.2.2 Subcontractor Expense

The contractors cost was negotiated for a specific purpose in devel oping various agorithm
codes for orbit determination analysis. Accurate tracking is needed for an extensive
database with parallel-processing capabilities to categorize and reference orbital debristo
meet the criteriain the conceptual design. Table 5.2.3 lists ASTRO’s Subcontractors

Costs.

Table5.2.3 ASTRO’s Subcontractors Costs
Position Cost/Hr Total Hours 3-Month Total
3-Computer programmers | $33 500 $15,840
Computation expenses $1,500
Totd $17,340

All aspects in the cost proposal were examined to provide the maximum amount of
production to meet the design objectives while maintaining the standards of excellence at
ASTRO. Figure5.2.1 illustrates a summary of the proposed cost.
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COST PROPOSAL
TOTAL ESTIMATED COST $52,505

$17,340.00

$23,540.00

B ASTRO PERSONNEL COST
B ASTRO EXPENSES
O SUBCONTRACTOR COST

$11,625.00

Figure5.2.1 Cost Proposal Summary

5.2.3 CCF Establishment

Ten control facilities, six primary and four secondary, will be positioned around the world
so that they will receive datafrom ground facilities, satellites and Space Vehicle Debris
Trackers anywhere around the world. The control facilities will transmit their data to the
CCF after processing. In addition, the CCF will relay the datato the CAF. Accuracy of
specia perturbation models, speed of general perturbation models, and current Semianalytic
satellite and programs need to be written and tested Atmospheric disturbances, inherent
radar errors, irregular shape and instability of most Earth satellites resultsin large standard
deviations. Astrodynamic theories can be applied to update a satellite’s orbit such as
genera and specia perturbations. Both techniques perform differential correction when
updating the orbit element data. For faster processing, the general perturbation is used.
Thus, alot of computer time and special performance computers are needed. Table5.2.4
gives an estimated cost.

Table5.2.4 - CCF and Control Facility Operation Costs

Basic Requirements Cost
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8,000 sq. ft for operations $40,000

7 main frame computers $700,000

Telecommunications hardware/software $1,000,000

Other Miscellaneous Expenses $200,000

20 Personnel VARIES
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