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HEADQUARTERS

Air Force Satellite Control Facility
Air Force Systems Command
United States Air Force

Sunnyvale, California 94086

6 May 1966

TEST OPERATIONS ORDER NO. 63-7
TASK ORGANIZATIONS

Directorate of Test Operations
Hq. Air Force Satellite Control Facility (AFSCF)
Sunnyvale, California 94086

Air Force Satellite Control Facility OL 2 (KTS)
P. O. Box 2577
Kodiak, Alaska 99615

Air Force Satellite Control Facility OL 5
APO New York 09023

Air Force Satellite Control Facility OL 10 (GTS)
APO San Francisco 96334

6594th Test Group (HTG)
APO San Francisco 96553

6593rd Instrumentation Squadron (HTS)
APQO San Francisco 96553

6594th instrumentation Squadron (NHS)
Grenier Field
Manchester Municipal Airport, New Hampshire 03103

6596th instrumentation Squadron (VTS)
Vandenberg AFB, California 93437

6593rd Test Squadron
APO San Francisco 96553

Detachment 51, 4th Weather Group (SSQOTW)
Sunnyvale, California 94086
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SUPPORT AGENCIES

6595th Aerospace Test Wing
Vandenberg AFB, California 93437

Air Force Western Test Range
Vandenberg A¥B, California 93437
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1. GENERAL SITUATION

1.1 Program Identification

Program 206 is a satellite system designed for achievement of an accurate
orbit with precision re-entry and aerial/water recovery capability. Re-

entry vehicles will be recovered in the Hawaiian Recovery Area.

Program 206 Configuration I satellite vehicles are launched from Vandenberg
AFB, California (PALC II, Pad 4) into circular near-polar orbits having the

following parameters:

Altitude 75 to 400 nautical miles
Period 87.5 to 89 minutes
Inclination 80 to 130 degrees
Eccentricity 0 to 0.045

The vehicle system configuration is comprised of the Atlas (SL.V-3A) first
stage hooster, the Agena (S01-B) second stage, and the Satellite Vehicle (8V).

Components of the SV are discussed in Annex B, Appendix 2.

Nominal orbital lifetime for each vehicle is five days. However, Vehicle 097
(Flight No. 23) and subsequent vehicles will be provided with six batteries

allowing extension to six-day operation.

Support for Program 206 Configuration I will be provided by the augmented
SCT station configuration at the following facilities: VTS, HTS, KTS, NHS,
OL-5, and OL-10.

Although not a part of Program 206, on selected flights, a secondary payload

will be injected as a separate satellite by the Agena 206/S01-B vehicle follow -
ing separation of the Orbital Control Vehicle (OCV) from the Agena. The SCi
suppoct given to the secondary payload will be on a non-interference basis wiih

the support of Program 206.

TEST OPS ORDER 63-7
263-0973 12 Oct 65

Approved for Release: 2024/01/30 C05099045



C05099045 Approved for Release: 2024/01/30 C05099045

Priorities for the 206 program have been established as follows:

USAF Priority 1A
USAF Precedence 1-1
DOD Priority DO

2. MISSION

2.1 Primary Objectives

Primary objectives are:

a. Boost Phase. To demonstrate the capability of the Atlas D/
Agena D to boost the Satellite Vehicle (SV) into the required
- nearly cricular polar orbit.

b. Orbital Phase. To demonstrate the capability of the SV to
maintain precise control of the orbit by providing orbit ad-
just velocity increments at appropriate times.

TEST OPS ORDER 63-7
263-0973 12 Oct 65
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¢. Recovery Phase. 7To (1) demonstrate the capability of the 5%
to carry out a precise deboost maneuver, (2) demonstrate the
capability of the Re-entry Vehicle (RV) to achieve an accurate
impact at a preselected area, (3) recover the RV using aerial
recovery techniques, and (4) recover the RV by any suitable
means,

2.2 Support Documents

A comprehensive description of program objectives, operational require-

ments and technical operations is available in the following program documents .

Title Originator/Decument Control No.

System Test Plan :}'Aerospace Corp.
Program 206-1 TOR-169 (3123-3)

Program Requirements AFWTR
Document WTLRS5-65-003

, Program 206-1 (71060)
' Program 206-1 Orbital :l/Aerospace Corp.

Requirements Document TOR-469 (5101)-2
Orbital Support Plan Aerospace Corporation
Program 206-1 Aerospace Satellite Control Office

AS-65-0000-03887

System Test Objectives Aerospace Corp.
Program 206-1 TOR-269 (4123)-19

3. TASKS FOR PARTICIPATING UNITS

3.1 Task Organizations

Task organizations will perform tasks as foliows:

3.1.1 Hqg, AFSCF (STC),

a. Prepare detailed Test Operation Orders for the conduct of
launch, orbital, and recovery phases of this program

TEST OPS ORDER 63-7
263-0973 12 Oct 65
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Maintain a liaison interface hetween the support elements of
the SCF and the Air Force Program Office b

Control all orbital and recovery operations conducted within
the SCF

Collect, reduce and analyze satellite data as necessary to
maintain satellite control

Initiate all commands necessary for satellite control

Initiate re-entry events to impact the Re-entry Vehicle (RV)
in a predetermined area

Evaluate the performance of the SCF in support of the test
program

Prepare detailed Operations Requirements (OR) establishing
requirements for AFWTR support of launch and recovery
operations. ’

3.1.2 Remote Stations. VTS, HTS, KTS, NHS, OIL-5, and OL-10

as remote stations providing support will;

Perform tracking functions

Transmit real-time and stored-program commands as directed
by the STC Test Controller '

Process, record and transmit tracking, telemetry and command
data to the STC

Read out and report selected data to STC
Forward recorded data to the STC
In addition to the above:

(1) VTS will support 6595th ATW during prelaunch and launch
operations.

(2) HTS will provide tracking and telemetry support during re-

covery operations when recovery pass is within station range
capability.

" (3) KTS will receive, record, and read out telemetry and track-

ing data from Re-entry Vehicle (RV) and will monitor the de-
orbit sequence.

TEST OPS ORDER 63-7
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3.1.3 6594th Test Group (HTG)

a. Operate the Recovery Control Center (RCC)

b. Direct and control aerial and surface recovery forces during
recovery operations

c. Provide a Recovery Operations Plan and applicable Ops Orders

Provide necessary operating documentation and briefings for
all recovery elements prior to each recovery mission.

3.1.4 6593rd Test Squadron (Special)

a. Provide recovery aircraft, helicopters, and crews as specified
in the HTG OPlan and applicable Ops Order

b. Perform recovery functions as directed by the HTG

o, Provide a liaison officer to the HTG.

3.1.5 Fourth Weather Group. The Commander, 4th Weather Group

through SSOTW (Det 51, 4th Weather Group), is responsible for developing

. plans and providing or arranging for the provision of all meteorological-
geophysical services {o satisfy system test requirements. Special meteor-
ological-geophysical requirements such as solar activity forecasts, speciul
weather reconnaissance, special aerial photographic and/or radiaticn meus-
urement missions for weather purposes, rocket soundings and/or RAWIN-
SONDE observations must be requested through SSOTW, Hg AFSCF.

The Staff Meteorologist {SSOTW) has assigned a Meteorological Project
Officer (MPO) to Program 206-1. He will provide or arrange for all re-
quired meteorclogical-geophysical services. Any subsequent changes in
requirements or documentation that require action and/or coordination

must be referred to the proper MPO or the Staff Meteorologist.

3.2 Support Organizations

Support organizations will provide support as follows:

‘ TEST OPS ORDER 63-7
278 6 May 66
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3.2.1 6595th Aerospace Test Wing - VAFB

a. Participate in certain prelaunch satellite and ground system
equipment checkout, calibration, and rehearsal operations
necessary to ensure equipment and personnel readiness

b. Conduct final countdown and launch operations in conformity
with the countdown manual, under the direction of the Launch
Controller (6595th ATW) and the SCF Test Controller

¢. Order wind and weather soundings on launch days, monitor
and analyze cross wind conditions in the launch area with
reference to preflight limits, and determine if range safety
boundary limits are likely to be exceeded.

3.2.2 AF Western Test Range - VAFB

a. Provide a downrange ship (DRS) for telemetry recording and
readout, and surface recovery units (SRU) for recovery
operations

b. ¥Provide support for recovery operations, as directed, and in
accordance with the HTG Recovery Operations Plan

. ¢. Provide support as defined in the Program Requirements Docu-~
ment and Operations Requirements (OR 7100).

3.2.3 Space Defense Center. The Space Defense Center will provide

tracking support upon request.

4. SPECIAI LOGISTICS

The ~e is no requirement for special logistics on this program.

5. COMMAND AND SIGNAL

The operational structures for Program 206-1 are shown in Figures 1, 2,

and 3. The management lines are essentially the same as for other Air Force

programs.

TEST OPS ORDER 63-7
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Overall responsibility for management of the program is vested in the System
Program Office (SPO)S The Program Office imposes requirements
on the Satellite Control Facility (SCF) through the Field Test Force Director
(FTFD), and coordinates support requirements with AFWTR and other support
agencies committed to the program. The Test Controller (SSOTC-2) will
command the SCF control net in accordance with established mission require-
ments and operational control procedures. The FTFD will provide direction
to the Test Controller reflecting changes in operational requirements of the

Program Director and the advice of the Technical Advisor {Aerospace Corp.).

Orbital control of the satellite will be maintained through the SCF network
composed of VTS, HTS, KTS, NHS, OL-5 and OL-10. During test operations
and rehearsals thereto, support agencies within the SCF will come under di-

rect control of the Test Controller.

During recovery operations, the Test Controller will direct recovery efforts
through the Recovery Control Center (RCC) in Hawaii. Units participating
in the recovery operations will come under direct control of the HTG at this

time.

FOR_THE COMMANDER

Direcior 1or Tes&t Operations

ANNEX A CONCEPT OF OPERATIONS

ANNEX B FACILITIES AND EQUIPMENT
ANNEX C ELECTRONIC COMMAND/CONTROL
ANNEX D DETAILED TASKS

ANNEX E FLIGHT INFORMATION

12
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ANNEX A
APPENDIX 1.

LAUNCH AND FLIGHT CONCEPT

CONTENTS
Page
1, Launch Concept A.1-2
2. Flight Concept A, 1-3
2.1 General A, 1-3
2.2 Maneuvers and Tests A, 1-4
2.3 System Test Objectives A, 1-5

. A, 1-1

TEST OPS ORDER 63-7
286 5 Aug 66

Approved for Release: 2024/01/30 C05099045



C05099045 Approved for Release: 2024/01/30 C05099045

ANNEX A
APPENDIX 1

- LAUNCH AND FLIGHT CONCEPT

1. LAUNCH CONCEPT

Program 206 satellite vehicles will be ldunched from South Vandenberg AFD
(PALC II Pad 4; toward the south. The launch configuration is comprised of
an Atlas D (SLV-3) first stage booster, Agena D (S-01B) second stage, and
the Satellite Vehicle (SV).

During the ascent phase, tracking and control are provided through the
launch base facilities. The ascent trajectory is initiated with a 15-second
. vertical rise of the aerospace vehicle during which the Atlas rolls to the
programmed flight azimuth, followed by a controlled pitch program until
booster cutoff. After booster cutoff, the booster engines are jettisoned
and the sustainer engine provides primary thrust. During sustainer opera-
tion the vehicle flies at essentially a constant inertial pitch rate, the rate
being computed to produce the desired coast ellipse at sustainer engine
cutoff. A short vernier phase follows, during which time the velocity
vector is trimmed and vehicle attitude stabilized. At vernier cutoff, the
Agena horizon sensor fairings are jettisoned, the gyros are uncaged, and

the destruct system is disarmed.

The Agena/SV combination is separated from the Atlas by means of retro-
rockets attached to the booster adapter, and coasts for approximately 50
seconds. The Agena engine is started after attaining the predetermined
altitude and aftitude, and when orbital velocity is attained the engine is

shut down. Agena engine cutoff is accomplished by a velocimeter pro-

. A, 1-2
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grammed to provide a velocity increment placing the Agena/SV combination

in a near-~circular orbit at the designed altitude.

TFor 200 seconds following injection the Agena will maintain attitude stability
for the Agena/SV combination. During this 200 seconds the SV separates
from the Agena by command, referenced from launch, stored in the storage

programmer of the OCV command system.

The Ascent Sequence of Events is contained in Annex E. 2.

2. FLIGHT CONCEPT

2.1 General

Following Agena/SV separation the Satellite Vehicle (SV) will begin six days
of orbital operation. During this phase, maneuvers and vehicle functions

will be controlled by commands loaded by the Satellite Control Facilities.

In the early passes over tracking stations, the orbit ephemeris is generuted
and the health of the vehicle determined. During subsequent passes commaiiis
for orbital operations are transmitted and stored. Subsequently the ephome:is

iz recomputed and the command programmer updated as reguired.

Colldown of the Recovery Vehicle (RV) will be planned for a day pass in the
Hawaiian Recovery Area after 83 revs of orbital operation, but may occur

eavlier if it is warranted by technical considerations.

At the end of 81 revs, a vaw command of 180 degrees and pitchdown to
approximately 58 deyrees is performed. In this attitude. the RV is separated
from the OCV and provided with a retro impulse causing re-entry. The RV

will be recovered by aerial techniques with surface backup.

Following RV separation, the OCV may be deboosted, or will be controlled

for an additional day prior to dehoost.
A.1-3
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2.2 Maneuvers and Tests

The purpose of orbital operations is to obtain data required for a compre-
hensive evaluation of Satellite Vehicle (SV) subsystems. To accomplish
this purpose, a series of tests and exercises are programmed for execution
by the OCV.

2.2.1 Infrared Scanner Operation. Infrared scanner data are

required to determine the effects of cold clouds on stabilization subsystem
performance. . Real-time data will be over NHS, VTS and KTS when weather
conditions {e.g.. cloud formations, snow cover, cold fronts) are suitable.

Roll maneuvers may he programmed as required to obtain additional data.

2.2.2 Pitch and Yaw Maneuvers. For RV re-entry the OCV is

normaitlly vawed around two revs before the primary recovery rev. The
OCV is piiched down over KTS on the recovery rev and the RV deboosted.
On entrance into the HTS telemetry conc during this rev. the OCV is

pitched up and vawed forward.
Yaw maneuvers will be programmed as required for orbit adjust operations.

2.2.8 Orbif Adjust Operations. The orbit udjust subsystem may

be used to:

a Increase orbital lifetime
h. Raise or lower apogee or perigee
€. Shift the point of apogee/perigee

d. Deboost the OCV

Orbit adjust maneuvers are nominally planned only for emergency conditions,
as required, to demonstrate precise orbit adjust engine capabilities, to
raise minimum altitude to about 85 nautical miles for RV deboost and for
OCV deboost. Sufficient lifetime shall exist between orbit adjusts to allow

for a recovery opportunity with a4 turbling vehicle.
A.l1-4

- TRST OPS ORDER 63-7
288 26 Aug 66

Approved for Release: 2024/01/30 C05099045



4
C05099045 Approved for Release: 2024/01/30 C05099045

The orbit adjust capability for each flight is:

Launch to RV recovery 400 sec fmax)
OCV deboost 260 sec (min)
Total 660 sec (max)
2,2.4 Backup Stabilization System (BUSS), At the termination of the

flight, BUSS will he exercised under simulated emergency conditions. For the
BUSS demonstration designated rates will be assigned to the roll/pitch/yaw
axes after OCV deboost burn, but prior to BUSS real-time enable. The BUSS

exercise should be conducted zbove 65 nm altitude,

[ @ F g g

2.2.5 Command Subsystem. A secure word check will be made at

least ten hours before the start of recovery operations on the primary

recovery day.

. The secure word separation command sequence will be contained in two

delay lines of the recovery secure word message.

2.3 System Test Chjectives

Specific objectives and constraints are provided by the System Program
Office for each operation hy Addendum to the System Test Objectives,

(TOR-269(4123}-19).

TEST OPS ORDER 63-7
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ANNEX A
APPENDIX 2

RECOVERY CONCEPT
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ANNEX A
APPENDIX 2

RECOVERY CONCEPT

1. OBJECTIVE

One of the primary objectives of Program 206 is to demonstrate the capability
of the Re-entry Capsule (RC) to carry out a precise re-entry.

2. CONCEPT

Recovery of the RC will be effected in the Hawaiian Recovery Area using

aircraft for aerial recovery and surface ships for a back-up water recovery
. capability. KTS and HTS will provide tracking and telemetry coverage during

re-entry. The detailed recovery zone and positioning of the aircraft and sur-

face ships for recovery are presented in Annex D. 4.

2.1 If air retrieval is unsuccessful the RC will impact in the water and
float, if the impact has not ruptured the metal skin. A flashing light and a

radio acquisition beacon will aid search and detection by the recovery forces,

If impact is in the water, the RC will be recovered by using aircraft and surface
ships to determine its location and then using Pararescue teams, or helicopters,
to effect the recovery. Sink plugs made of a water soluble substance limit the

flotation to approximately 72 hours.

TEST OPS ORDER 63-7
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2.2 The RC will normally be de-orbitted on the fifth day of operation
on an orbit which would pass over the Hawaiian Recovery Area in a north-

to-south direction. The RC may be de-orbitted earlier than the fifth day
if deemed necessary because of failing vehicle health or bad weather in

the recovery area which might preclude a successful aerial recovery.

2.3 The RC is first separated from the OCV, which is in the tail-first
pitch-down attitude, and given the required retro-velocity at the proper

latitude to cause a predetermined ballistic frajectory. After re-entry through
the ionization layer into the more dense atmosphere, the parachute system is
activated. Deployment of a ring-slot parachute ensures a descent rate which is
compatible with aircraft recovery techniques, and is also such that if air

. recovery is unsuccessful, the water impact does not rupture the RC skin,

2.4 The Inhibit Timer provides a means of destroving the RC if it should
re-enter beyond the recovery area. This timer is set to eject the parachute
and release the protective shicld at a predetermined time if the 3-g switch
closure has not oceurrved. As a result. the RC and parachute will be de-
stroyed by aerodynamic heating as it re-enters the atmosphere. See

Annex B.2b for a description of the Inhibit Timer.
3. RECOVERY CONTROL

The 6594th Test Group is responsible for coordination and direction of
air and sea recovery forces. This group conducts the recovery operation
and operates the Recovery Control Center (RCC) which implements all
STC direction. The recovery force caries out the direction of the RCC

during a recovery operation.

. A.2-3

TEST OPS ORDER 63-7
2806 5 Aug 606

Approved for Release: 2024/01/30 C05099045




C05099045

Approved for Release: 2024/01/30 C05099045

4, CALL-DOWN

Recovery Capsule (RC) call-down will normally be accomplished by inserting
the proper time label command message into a delay line of the OCV command
system. When the command time label matches vehicle clock time the separa-
tion sequence will be initiated. A description of commands and their operation

are explained in Annex C.2,

Emergency call-down capabilities have been incorporated in the OCV

in the form of a Back-Up Stabilization System (BUSS). BUSS is a separate
attitude control system which is capable of providing proper positioning of the
satellite vehicle to effect separation and subsequent recovery of the RC. BUSS
is restricted, however, to passes over the recovery area in the north-to-south

direction. Refer to Annexes C.1 and C.2 for a description of BUSS commands,

5. RECOVERY AIDS

A telemetry link, acquisition radio beacon and a flashing light are included in

the RC to aid in search, detection and recovery.

A VHF telemetry link provides real-time data on performance charac-
teristics at and after separation from the OCV., Events which are transmitted
are presented in Annex E, 8, The transmitter operates in the standard IRIG
telemetry band and is phase modulated by a 3-channel composite subcarrier
signal. The data are received by the ground stations and the recovery forces
and transmitted to the STC for impact analysis. Minimum design life of the

telemetry link is 20 minutes,

A,2-4
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The acquisition or direction-finding VHF beacon operates on a nominal

modulation excursion of 500 Hz within the modulation frequency band of 200
to 1500 Hz, with a 50-percent duty cycle. This provides a unique signature
for positive identification by the recovery forces. The beacon, which has a

tifc of approximately 10 hr, is turned on shortly before separation.

A flashing Xenon light turned on at parachute deployment will operate
for 10 hours after impact to provide visual detection at night, or during periods

of low visibility,

The Test Controller at the STC will specify which of the possible

passes will be used for recovery, based on vehicle health analysis and pre-
determined call-down criteria., A decision will be given to the RCC at least
six hours in advance of the estimated time of parachute deployment (ETPD).
The STC will transmit impact locations and time prediction messages to the
RCC based on current estimates of the ephemeris, Messages will be updated
whon significant changes occur. The recovery forces will be deployed by the

RCU in accordance with established plans and the latest operational situation.
i, RC DISPOSITION

L pon successful recovery, the RC will be handled in accordance with instruc-

tions published in the TG Operations Plan.
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ANNEX B
APPENDIX 1

SCI HARDWARE AND SOFTWARIE CONFIGURATION

1. HARDWARE CONFIGURATION

The Program 206-1 ground system configuration is presented in
Figures B.1-1 through 13.1-5, Figures B.1-1, B.1-2 and B.1-3
respectively present the tracking, telemetry, and command configuration
at the SCY tracking stations. Figure B.1-4 presents the communications

network emploved, and Figure B.1-5 the STC equipment used.

Table B, 1-1 lists tracking station antenna assignments and priorities.

. 2. SOFTWARE CONFIGURATION

Annex B, Appendix 1. Tob a presents the Softwarce Configuration.

. B.1-2
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TABLE B.1-1

SCF SITE USAGRE

Support
Function VTS NS HTS KTS GTS QL-5 STC
Launch X
On-0Orbit X X X X x X X
Recovery X X X
TRACKING STATION TELFMETRY ANTENNAS
Autotrack
VTS NHS HTS KT3 GTS 0OL-5 on VHF
. FPA/DOR X X X X X Yes
TLM-18 X X Yes
D/R X X No
Tri-Helix X NG
APMNTENNA PRIORITIES ON ORTAT

iJ‘ri(_n’iW VTS NHS HTS KTS GTS GL-5

1 TLM-18 PA TeA FPA PA DOR

2 D/R D/R TLM-15

Tri-Helix
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ANNEX B
APPENDIX 1 —Tab a

COMPUTER PROGRAMS

1. GENERAL

Requirements for computer program utilization for Program 206 are out-
lined. Software support material flow charts are given as well as directive

references for control of computer operations.

1.1 References.

Listed are the documents giving the mast detailed and current informa-
tion on all phases of the software operating system, the specific software
products involved with a given flight, and the responsible persons. These
references are an integral part 6f Annef{ B. 1. a and should be used by

‘ persons requiring a complete understanding of the compuier software role,

1.1.1 Software Operational Support Information. The SOSI is published for

each flight and is the key software referenée for that flight. It contains the
following;:
a. The master tapes recommended by SSON,S for use with the
current operation: system support tape (BESST 8X); flight

support tape (FAST 8-3/4X BLKX); facility tape (FACT 8. 1X);
bird buffer master tape

b. A list of correctors by tape for each of the master tapes listed
above, except for the flight support tape.

Special software limitations and operating instructions.

References to SSONS-2 letters such as software summary
letters and recommendations for operational usage.

B.1.a-2
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1.1.2 Milestone 7. Model 8 (current model) for the 3600 (TM(L)—2462/704/00X),
Bird Buffer (TM(L)-2462/702/00X) and Tracking Station (TM(L)-2462/703/00X).
These documents contain the computer system overview showing the data flow
and use of the major software products (See Part 1.2, flow charts). The

detailed descriptions of the programs for the respective computers (3600,

BB, T&C, TLM) are given with function card formats and operating proce-

dures.

1.1.3 The Model 8.0 3600 Subsystem Description, (TM(L)-2462/950/00X
Model 8.0 160A Subsystem Description.* These documents summarize the

essential changes made in the current model from the previcus model for

their respective equipments.

1.2 Software Products

.’ Self-explanatory flow charts, each of which summarizes the sequential
generation of major software support materials used in support of a
specific flight are presented. The part each of these products plays in
the entire software system is not given here since that information is

presented in detail in the Milestone 7 documents.

*(TM(L)-2462/920/00X)
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