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Preface .

This document was produced by System Development Corporation
and constitutes validation and acceptance test specifications

for the 1164 Flight Support Tape available as of the date of
this publication.
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1.0 Introduction

The purpose of this document is to outline a series® of validation and
acceptance tests designed to show the capability of the 1164 Flight
Support Tape available as of the date of publication, in performing
those functions required to support a satellite under a set of given
conditions. As such, it supersedes document T™-(L)-1023/000/00 and will
become the base document for later volumes in a series produced for the
1100 series flights.

It was the intention of SDC to design tests of such caliber that, after
validation at the CPDC, the 6594th Test Wing could be reasonably assured
of success when relying on the tape in an actual flight.

The tests, therefore, have been designed in five phases for logical
sequence and convenience. Other phases will be included later in
subsequent volumes as required. The five phases currently included are:

Ascent

Orbit Determination
Prediction and Commanding
Re-Entry

Tracking Stations

Fach phase is described in detail later in this document, including its
purpose, methods employed in its achievement, and requirements. The
longer phases have been further broken down into a series of short tests.
The following benefits are obtained from such a breakdown:

a. OSince the majority of these tests takes less than one
half hour, complete validation of a tape can be
accomplished without using long stretches of computer
tine.

b. Due to the closely knit nature of these tests, they
can be run with little or no interventiun thus the

validators are freed for analysis of the output.
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¢. The output from these tests is easily analyzed since
there are just a few major points to be checked in
each set of test results.

d. If difficulty is encountered, a test may be restarted
and not more than a few minutes of computer time will
have been lost.

e. Additional tests for future flights ray be inserted into
its logical position without lapseof zontinuity.

Detailed procedures necessary to run the tests, approximate computer
run time and an analysis of the resulting output are included for each
specific test.

For Flight Support Tepes of subsequent vehicles,* other volumes of this
document will be distributed with any edditions, deletions or changes
in the existing tests as required to conform to flight specifications.
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2.0 System Tests

2.1 Ascent Phase“

2.1.1 Purpose:

2.1.2

2.1.3

9.0 ™-(L)-1080/000/00

To operate those functions which are used during the pre-orbital

period. Specifically, the exercising of two capabilities:

2.1.1.1 The provision of acquisition and ephemeris information
for the nominal ascent trajectory based on the 6-D
ephemeris tape.

2.1.1.2 To provide ephemeris information and. an injection
vector based on a fit to radar data.

Method

2.1.2.1 The 6-D tape will be used to provide ephemeris,
acquisition and simulated radar data.

2.1.2.2 A fit to the simulated radar data will be made to
produce an injection vector.

2.1.2.3 Ephemeris information based on the injection vector will
be produced.

2.1.2.4 The resulting output will be analyzed.

Requirements

2.1.3.1 Input
Tapes - see Test VAL1IAOL
Function cards - see Appendix A

2.1.3.2 Equipment
1604 computer

On-line printer

Card reader-punch

Eight tape units

Off-line printer

Paper-tape punch and reader
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2.1.4 Test

10.0 M- (L)-1080/000/00

2.1.4.1 Ascent - Test VAL1lAOl

2.1.4.1.1 Procedures

1.

Mount the following tapcs:

vnit 1 - 1100 series Flight Oupport Tape.
wiit 2 - blank reset tape.

unit 3 - bLlank outpul tape.

unit 4 - nominal data package. .
unit 5 - blark transfer tape.

unit G - 6-D tape.

unit 9 - blank reset tape.

unit 10 - blagnk reset tape.

Initialize reset teapes 2, 9 and 10.

Write nominal reset tapes from the data
package.

Input the run number VAL11lAOl.
Inter the time of launch.

List the computed times of cvents on and
off-line.

List the 6-D tape using the following
options:

a. local pad radar coordinates.

b. Locel pad rectangular coordinates.

¢. Local ped curvilinear coordinates.

d. Lol pae roctangular velocity couponents.
e. A plot of the locel pad radar coordinates.

Cenerate acquisition and ephemeris infor-
mation from the 6-D tape. Specifically:

a. Acquisition programmer tape for COCK.

b. Space track messuge for COOK.

c. Local track listing for COOK, PAD,
DIEGC, and HORSE.

d. Simulated MODII date tape from COOK
and DIECC.

e. Inertial ephemeris of the ascent
trajectory.

Inter nominal cvent times for vernier
cutoff, Agena 1lst ignition and Agena
1st burn-out.



|

8 March 1963

10.

11.

12.

13.

lu.

15.

11.0 ™-(L)-1080/000/00

List the simulated MODII data tape using
the followigxg options:

a. Local rectangular coordinates.
b. Local rectangular velocity components.
¢. Radar coordinates.

Define an orbit based on a fit to ascent
data using the similated MODII data.

Generste a 6-D transfer tape based on the
ascent data fit.

Produce an inertial ascent ephemeris and
local track listing, using the 6-D
transfer tape, for station COOK.

Remove the reset tapes and label one of
the latest VAL1lAOl.

List the output from this test off-line.

2.1.4.1.2 Anslysis of Output

1.

Inspect the first time of events listing.
The time intervals between the calculated
events must be equal to the data package
nominal delta times.

The plot from the lst running cf CCOORD
should be identical to the lccal track
listing for station COOK by NASCENT.

The taus in the time of events table
output by ASCENT should egual those entered
by the TIME cards.

The Striebel fit made by ASCENT on the MODII
data must converge and the resulting tau
vector should be very close to the nominal
injection vector output by ASCENT.

That portion of the inertial ascent
ephemeris listed ty NASCENT from the 6-D
transfer tape must agree with that listed
by NASCENT from the 6-D tape.

Check that all other output specified in
2.1.4 18 complete and free from obvious
errors.
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2.1.4.1.3 Timing Requirements

Approximately 35 minutes excluding off-line
printing.
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4

2.2 Orbit Determination Phase

2.2.1 Purpose

On the basis of nominal injectior conditions and simulated data,
to test the performance of those functions on the 1100 series
Flight Support Tape involved in date generation, reduction,
fitting to the orbit, and orbit adjust.

2.2.2 Method

2.2.2.1 Establish the nominal orbit vector.
2.2.2.2 Generate simulated data tapes.
2.2.2.3 Perform orbit adjusts.

2.2.2.4 Perturb the orbit.

2.2.2.5 Obtain local and combined Powell cards for later
* reconstruction of the orbit on selected revs.

2,2.2.6 Amalyze the resulting output.
2.2.3 Requirements

2.2.3.1 Input
Tapes - see individual tests.
Function cards - see appendix B.

2.2.3.2 Equipment
1604 computer
card reader and punch
Six tape units
Paper tape punch and reader
Off-line printer
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2.2.4 Tests
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2.2.4.1 Nominal Set Up - Test VAL11DOl

2.2.4.1.1 Procedures

ll

10.
1.

12,

13.

1L,

15.

16.

tount the following tapes:

unit 1 - 1100 series Flight Support Tape.
unit 2 - blank reset tape.

unit 3 - blank output tape.

unit 4 - nominal data peckage.

unit 9 - blank reset tape.

unit 10 - blank reset tape.

Initialize reset tapes 2, 9 and 10.

JWrite nominal reset tapes from the data

package.
Input the run number VAL11DOl.
Inter the time of launch.

List the computed times of events on and
off line.

Generate the ILook and Station Requirements
Table for the ship stations HORSE and MINT.

Generate a nominal injection vector.

Generate the Acquisition Table for
revs .5 = 2.0.

List the Acquisition Table on and off line.

Generate a nominal orbital ephemeris from
PREDICT for revs .5 - 20.0.

Generate a nominal orbital ephemeris from
EPHFUN for revs .5 - 20.0.

CGenerate simulated ship data tapes for
revs .5 - 2.0.

Generate the Look and Station Requirements
Table for stations BOSS, ANNE, KODI, HUIA,
COOK and THULE.

Set the Acquisition duration time to 300
seconds .

Generate the Acquisition Teble for revs
.5 - 20.0.

I
3
3
b
3
3
i
{
H

- T



8 March 1963

15.0 ™-(L)-1080/000/00

17. List the Acquisition Table on and off line.

18. Remove the reset tapes and label the two
latest VAL11DO1.

19. List the output from this test off line.

Reset tapes retained at the end of this test:

2.2.4.1.2

2-20h-103

VAL11DO1l - 2 copies - Contents:

Look Takle
Nominal injection vector
Acqtable for revs .5 - 20.0

These reset tapes will be used in Test VAL11DO2
and Test VAL11DO3.

Analysis of Results

1. Check cgmputed times of events as output
in #6; these should agree with those
computed in the Ascent Phase.

2. Investigate the Look and Station Require-
nents Table to see that it reflects the
stations and the corresponding requirements
as requested on the function card.

3. Investigate the Acquisition Table to see
that only the stations in the lLook Table
are present and that the duration time
is equal to or greater than 300 seconds.

L. Compare the orbital ephemeris as computed
by PREDICT with that from EPHFUN. These
should agree.

Timing Requirements

Approximately 35 minutes excluding off-line
printing.

e e b st
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2.2.4.2 Date Tapes, local Fit - Test VAL11DO2
2.2.4.2,1 Procedures
1. Mount the following tapec:

unit 1 - 1100 seriecs Flight Support Tape.
unit 2 - reset tape VAL11DOl,

unit 3 - blank output tape.

unit 9 - blark reset tape.

uwnit 10 - blank recet tape.

2. Initialize reset tapes 9 and 10.
3. Input the run number VALLIDCZ2,

L. Qenerate simulated MODII data tapés for
revs .5 - 20.0.

5. Compare the data tapes generated with
the nominal orbit on the reset tapes.

6. Reduce some of the dnta tapes generatcd
above doing local fits - save all local
Powell cards and label VAL11DOZ2.

T. Remove the reset tapes and label one of
the latest VALL1DOZ.

8. List the output from this test off-line.
Reset tape retained at the cnd of this test:
VAL1IDO2 - 1 copy =~ Contenis:

T{me of eventis
Look Table

Vector at the end of rev 19
obtained through local fits of
the simulsa~ed date tapes through
ONAGER.

2.2.4.2.2 Analysis of Results

1. Check the listings of the data tapes and
the first differences when the data is
compared to the nominal orbit. The data
should be acceptable.

S S R 2

g
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Check the on-line print-outs during the
reduction steps; no difficulty should be
cncountered in making local fits on the
data. Compare the final tau vector with
that of #4 in Test VALLIDO3 and #9 in

Test VAL11DO4K, Verify that a set of come
bined, as well as local Powell cards, is

punched.
2.2.4.2.3 Timing Requirements

Approxipately 35 minutes excluding off-line
printing.
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2.2.4.3 Cards, Local Fits - Test VAL11DO3.
2.2.4.3.1 Procedures

1. Mount the following tapes:

unit 1 - 1100 series Flight Support Tape.
unit 2 - reset tape VAL11DOl. -
unit 3 - blank output tape.

unit 9 - blank reset tape.

unit 10 - blank reset tape.

Initialize reset tapes 9 and 10.
3. Input the run number VAL11DO3.

L. Fit the local Powell cards punched in
Test VAL11DOl - fit to the nominal orbit
on the reset tape one card at a time.

S. Remove the reset tepes and label one of
the latest VAL11DO3.

6. List the output from this test off-line.
Reset tape retained at the end of this test:
VAL11DO3 - 1 copy - Contents:

Time of events
Look Table

Vector at the end of rev 19
obtained through local fits
by LBWRED.

2.2.4.3.2 Analysis of Results
Compare the on-line output with that of #6
in Test VAL11DO2, these should be very much
alike. The final tau vectors should be
identical.

2.2.4.3.3 Timing Requirements

Approximately 8 minutes excluding off-line
printing.
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2.2.k.4 Data Tapes, Combined Fit - Test VAL11DOL

2.2.4.4.1 Procedures

1.

10.

1.

Mount the following tapes:

unit 1 - 1100 series Flight Support Tape.
unit 2 - blank reset tape.

unit 3 - blank output tape.

unit 4 - nominal data package.

unit 5 - blank scratch tape for ONAGER.
unit 9 - blank reset tape.

unit X0 - blank reset tape.

Initialize reset tapes 2, 9 and 10.

Write nominal reset tapes from the data
package.

Set the Acquisition time to 300 seconds.
Input the run number VAL11DOL.
Input the time of launch.

Generate the Look and Station Requirements
Table for stations 1, 3, 4, 5, 6 and 9.

Generate a nominal injection vector.

Reduce the data tapes generated in

Test VAL11DO2 doing a combined fit - save
the combined Powell cards and label
VALLIDOL. °

Remove the reset tapes and label the two
latest VAL11DOA.

List the output from this test off-line.

Reset tapes retained at the end of this test:

VAL11DOL - 2 copies =~ Conternts:

Times of events
Lock Table
Acquisition Time cqual 300"

Vector at the end of rev 19
obtained through a combined fit of
the data tapes by ONAGER.

One copy will be used in Test VAL11DOS.
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2.2.4.4.2

2.2.4.4.3

20.0 . ™-(L)-1080/000/00

Analysis of Resulte

Compare the on-line output from #9 in this
test to #6 in Test VALIIDO2 and #U in Test
VAL11DO2;they should be very much alike. The
final tau vectors from these three tests
should agree. Verify that one set of Powell
cards is punched.

Timing Requirements

Approximately 30 minutes excluding off-line
printing.
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2.2.4.5 Data Tapes, Combined Fit - Test VAL11DO5

£.2.4.5.1 Procedures

1.

9.

Mount the following tapes:

unit 1 - 1100 series Flight Support Tape.
unit 2 - reset tape VAL11DOAL.
unit 3 - blank output tape.

unit 5 - blank scratch tape for ONAGER.
unit 9 - blank reset tape.

unit 10 - blank reset tape.

Initialize reset tapes 9 and 10.

Input the run number VAL11DOS.

Generate the Acquisition Table for
revs 20.0 - 40.0.

List the Acquisition Table on and off-line.

Cenerate simulated MODII data tapes for
revs 20.0 - L0.O.

Reduce some of the data tapes generated
above doing a combined fit - save the
combined Powell cards and label each
VAL11DOS.

Remove the reset tapes and label the two
latest VAL11DOS.

1ist the output from this test off-line.

Reset tapes retaimed at the end of this test:

VAL11DOS5 - 2 coples -~ Conmtents

Look Table

Vector at the end of rev 39
obtained through doing a combined
Tit on the data tapes by ONAGER.

One copy will be used in Test VAL11DO6.

2.2.4.5.2 Analysis of Results

1.

Check the Acquisition Table to see that
only the stations in the Look Table are
entered and that the Quration time of each
pass is 300 eeconds or more.
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2. Check the on-line print-out in the reduction
of data; no difficulty should be encountered
in doing a combined fit to the orbit.

Verify that combined Powell cards are
punched.

2.2.4.5.3 Timing Requirements

Approximately 30 minutes excluding off-line
printing.
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2.2.4,6 Orbit Adjust, Tapes and Fit - Test VAL11DOG

2.2.4,6.1 Procedures

1.

190

Mount the following tapes:

unit 1 - 1100 series Flight Support Tape
unit 2 - reset tape VAL11DOS.

unit 3 - blank output tape.

unit 5 - blank scratch tape for ONAGER.
unit 9 - blank reset tape.

unit 10 - blank reset tape.

Initialize reset tapes 9 and 10.

Input the run number VAL11DOG.

List the tau vector on and off-line.

Do an orbit adjust at apogee on rev LO.
List the tau vector on and off line.

Reconstruct the orbit to conditions before
the adjust.

List the tau vector on and off-line.
Do a‘second orbit adjust.

Do a third orbit adjust.

Do a fourth orbit adjust.

Doa fifth orbit adjust.

Reconstruct the orbit to conditions prior
to the third adjust.

List the tau vector on and off line.

Generate the Acquisition Teble for
revs 40.0 - 60.0.

List the Acquisition Table on and off line. ,

Generate simulated MODII data tapes for
revs 40.0 - 60.0.

Reduce somg of the data tapes generated
above doing a combined fit - save the
combined Powell cards and label VAL11DOS.

Remove the reset tapes and label the two
latest VAL11DO6.

List the output from this test off line.
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Reset tapes retained at the end of thic test:

2.2.4.6.2

2.2.4.6.3

VAL11DO6 - 2 copies -~ Contenis

Look Table

Vector at the end of rev 59 which
reflects one orbit adjust obtained
by doing a combined fit on the data
tapes through ONAGER.

One copy will be used in Test VAL11DOT.

Analysis of Results

1.

r

The tau vector output in ;- should be
identical to the final vector output in
#T7 of Test VAL11DOS.

Investigate the output from the first
orbit adjusi j/5; compare it to the tau
vector output in #0.

Verify that the tau vector output in #8,
after the first reconstruction, corresponds
to the tau vector before the first orbit
adjust.

Verify from the on-line output that the
latest three adjusimentis are retained
on the reset tapes.

Verify that after the orbit reconstruction
ir #13, the orbit presently on the

reSet Llape is the same as was output after
the second adjust.

Verify that the Acquisition Table is
complete and free from obvious error.

Check the on-line print-out during
reduction of the data tapes. No diffi-
culty should be encountered in doing

8 combined fit.

Timing Requirements

Approximately 30 minutes excluding off-line
printing.
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2.2.4.7 Orbit Perturbed, Tapes and Fit - Test VAL11DOT

2.2.4,7.1 Procedures

1.

VAL11DOT - 1 copy -~

Mount the following tapes:

unit 1 - 1100 series Flight Support Tape.
unit 2 - reset tape VAL11DO6.

unit 3 - blank output tape.

unit 5 - blank scratch tape for ONAGER.

unit 9 - blank reset tape.
unit 10 ~ blank reset tape.
Initialize reset tapes 9 and 10.

Input the run number VAL11DOT.

Cutput on and off line the current tau
vector.

Perturb the orbit; the height by +10,000
feet and the latitude by .2°.

Generate the Acquisition Table for revs
60.0 - 80.0.

List the Acquisition Table on and off-line.

Generate simulated MODII data tapes for
revs 60.0 - 80.0.

Reduce some of the deta tapes generated
above by doing e coubined fit - save the
combined Powell cards and label VAL11DOT.

Remove the reset tapes and label one of
the latest VAL11DOT.

List the output from this test off line.

Contents:
look Table

Vector at the end of rev 79 obtained
through combined fit by ONAGER.
Reflects perturbation.

2.2.4.7.2 Anslysis of Resuits

1.

Verify that the tau vector output in #4
is identical to that output in #18 of
Test VAL11DOG,
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Verify from the tau vector output in #5

that the orbit has been perturbed by the
amounts stated requested on the function
card.

Verify that the Acquisition Table is complete
and free from obvious errors.

Check the on-line print-out during reduction
of the data tapes representing the perturbed
orbit.

From the on-line output verify that the
vectors from the latest 21 data tapes are

t;;eixa retained , including those from previous
ests.

Timing Requirements

Approximately 30 minutes excluding off-line
listing.
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2.3 Prediction and Commanding Phase

2.3.1 Purpose

To test, on the basis of simulated data, those ﬁmct:l:ons on the
1100 series Flight Support Tapes involved in orbit reconstruction,
prediction, and vehicle commanding.

2.3.2 Method

2.3.2.1 Re-establishment of nominal orbit vector.

2.3.2.2 Generation of acquisition, commands, and associated data.
2.3.2.3 Reconstruction of the orbit at the end of selected revs.
2.3.2.4 Exercise Timer commends, (skip, repeat, steps, and reset).

2.3.2.5 Investigate acquisition and commanding problems in a
perturbed orbit.

2.3.2.6 Analyze the resulting output.
2.3.3 Requirements
2.3.3.1 Input

Tepes - see individual tests.
Function cards - see Appendix C.

2.3.3.2 Equipment

1604 Computer

Card reader and punch
Tape units - seven
Paper tape punch
Off-line printer



8 March 1963

2.3.4 Tests

28.0 ™-(L)-1080/000/00

2.3.4.1 BAK/NUNN - Test VALL1POl

2.3.4.1.1 Procedures

1.

10.

11.

12.
13.

14,

15.

16.

Mount .the following tapes:

unit 1 - 1100 series Flight Support Tape.
unit 2 - blank for reset.

unit 3 - blank for output.

unit 4 - nominal data package.

unit 9 - blank for reset.

unit 10 - blank for reset.

Initialize the blanks on 2, 9 and 10.

Write nominal reset tapes from the data
package.

Input the run number VAL11POl.
Enter the time of launch.

List the time of events table off and
on-line.

Generate the Station Requirements Table
for the Beker-Nunn stations.

Set up a nominal orbit.

Initially update the Timer Summary Table
with correctors.

Initially update the Timer Summary Table
without correctors.

Generate the Acquisition Table for revs
1.0 - 21.0.

List the Acquisition Table on and off-line.

Reset RMN event in subcycle 1 to time of
crossing the reset latitude.

Generate acquisition times and camera
parameters for the Baker-Nunn stations for
revs 1.0 - 21.0.

Remove the reset tapes and label the two
latest VAL11POl.

List the tape from unit 3 off-line.
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Reset tapes retained at the end of Test VALL1POl:

VAL11POl - 2 coples -

Contents

Look Table

Nominal Injection Vector
Acquisition Table, revs 1.0 - 21.0
Timer Tables reset on subcycle 1.

2.3.4.1.2 Analysis of Output

1.

Inspect the time of events listing. Iaunch
time must equal entered launch time. The
time intervals between the calculated .
events must be equal to the data package
nominal delta times.

Investigate the Station Requirements
Table to verify that the stations and
corresponding requirements are listed.

Check the nominal tau vector to see that
it compares with those generated in the
first two phases.

Compare the Timer Summary Table with a
listing of the data package. Are all com-
mands present? Is the timer period equal
to the nominal tape period? Does the reset
time equal launch time plus timer delay?
Have the correctors been inserted into the
proper places?

Compare the second Timer Summary Table
with the first. They should be identical
except for the correctors inserted in the
previous run. These should have been
replaced by the nominal values from the
data package.

Check the Acquisition Table to verify
that acquisitions are shown only for those
stations in the Look Table, that data is
given only for the period requested and
that pass durations and mid-times appear
logical.

Check the on-line printout to see that
the current subcycle number is one.
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8. Inspect the Baker-Nunn predictions for
the following:

a. Light event on and off times are in
agreement with the Timer Tables.

b. That the visible stations do see the
bird during the interval indicated by
comparing with the Acquisition Table.

¢. That the timer period and hence number
of steps required agree with the
Timer Tables.

2.3.4.1.3 Timing Requirements

Approximately 20 minutes excluding tape setup
and off-line printing.
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2.3.4.2 Orbit Nominal - Test VAL11PO2

2.3.4.2.1 Procedures

1.

Mount the following tapes:

unit 1 - 1100 Series Flight Support Tape.
unit 2 - reset tape VAL11POl.

unit 3 - blank for output.

unit L - nominal data package.

unit 9 - blank for reset.

unit 10 - blank for reset.

Initialize the blanks on 9 and 10.
Input the run number VAL11POZ2.

Do a follow-on initial update of the
Timer Tables to enter a correction.

Generate the Station Requirements Table
for stations HUIA, BOSS, THULE; KODI, ANNE,
COOK, MINT, and HORSE.

Generate the Acquisition Table for revs
0.5 - 3.0.

List the Acquisition Table on and off-line.
Predict for rev 0.5 - 1.9

a. Acquisition messages

b. Acquisition programmer tapes
¢. See messages

d. local track listings

e. Space track messages

f. Ephemerie

Update the Timer Tables by repeating sub-
cycle 1, resetting the RMN event in
subcycle 1 to the time of crossing the
reset latitude during rev 2, and increasing
the tinmer period by 5 steps.

Generate acquisition messages for revs
200 - 3;0.

Update the Timer Tables by skipping
subcycle 1, resetting the RMN event in
subcycle 2 to the time of crossing the
reset latitude during rev 2, and decreasing
the timer period by 5 steps.
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1L,
15.

16.

17.

19.

20.
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Generate acquisition messages for revs
2.0 - 3-0.

Generate the Acquisition Table for revs
15.0 - 19.0.
List the Acquisition Table on and off-line.

Update the Timer Tables by resetting to
subcycle 17.

Generate acquisition messages for revs
1700 - 18.0.

Update the Timer Tables by resetting the
RMN event in subcycle 17 to RSL crossing
time in rev 17 and changing steps as

- indicated by the acquisition messages

for rev 17.
Predict for revs 17.0 - 18.0

a. Acquisition messages

b. Acquisition programmer tapes
c. See messages

d. Local track listings

e. Space Track messages.

Remove the reset tapes and label the two
latest VAL11PO2.

List the tape from unit 3 off-line.

Reset tapes retained at the end of Test VAL11PO2:

VAL11PO2 - 2 copies - Contents

ILook Table
Nominal Injection Vector
Acquisition Teble revs 15.0 - 19.0

Timer Tables reset on subcycle 17
with nominal period.
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2.3.4.2.2 Analysis of Cutput

l. The Timer Summary Table must agree with
the last one from test VALI11POl except it
must contain the corrections added.

2. Investigate the Station Requirements Table
to verify that the stations end corresponding
reguirements are li-ted.

3. Check the Acguisition Tadle as previously
stated.

Lk, C(Check the output of PREDICT for all options
requested. Do the Acquisition messages
reflect the commands and times for the
given interval in the Timer Summary Table?
Are the reset times apd timer periods
correct?

5. Subecycle n should correspond to rev n+l
in the Timer Summary Table. The reset
time should equal the RSL time in rev 2.
The timer period must cqual the nominal
period plus > Limes the stepsize.

6. The Acquisition messages must reflect
the above changes to the Timer Surmary
Table.

T. Subeycle n should once again cerrespond
to rev n. The reset time should equal
the RSL time in rev 2. The timer period
should be be back to ncminal.

8. The Acquisition messages must reflect the
changes back to nominal of the Timer
Surmary Table.

9. Check the second Acquisition Table as
previously stated.

10, The on-line printout should indicate
that the current subcycle is 1T.

11. After the timer update, as dictated by
the Acquisition messages, the next set of
Acquisition messages should indicate no
updates required.

2.3.4.2.3 Timing Requirements

Approximately 20 minutes excluding tape setup
and off-line printing.

»
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2.3.4.3 Reconstructed Nominal Orbit - Test VAL11PO3

2.3.4.3.1" Procedures

1.

e.

3.
h.

0.

Mount the following tapes:

unit 1 - 1100 series Flight Support Tape.
wnit 2 - reset tape VALL1PO2.

unit 3 - blank for output.

unit 9 - blank for reset.

unit 10 - blank for reset.

Initialize the blanks on 9 and 10.
Input the run number VAL1lPO3,

Reconstruct the orbit at the end of rev 39
with Powell cards numbered VALL1DOS.

Oenerate the Acquisition Table for revs
1‘600 - l‘900-

Iist the Acquisition Table on and off=-line.

Update the Timer Tables by resetting to
subcycle 4T and increasing the period by
20 steps.

Generate acquisition messages for revs
h'T.O - ka-o.

Update the Timer Tables by resetting the
RMN event in subeycle LT to the-time of
crossing the reset latitude in rev 4T and
by entering the actual period.

Predict for revs LT.0 - 48.0

&. Acquisition messages

b. Acquisition programmer tapes
¢. See messages

d. lLocal track listinge

e. Bpace track messages

f. Ephemeris

Remove the reset tapes and label the two
latest VAL11PO3.

List the tape from unit 3 offeline.
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Reset tapes retained at the end of Test VALL1PO3:

VAL11PO3 - 2 copies - Contents

Look Teable
Orbit at end of rev 39.
Acquisition Table for revs 46.0 - 49.0.

Timer Tebles reset on subcycle 47T
with orbital period.

2.3.4.3.2 Analysis of Output

2.3.4.3.3

1.

After reconstructing the orbit at the end
of rev 39, the resulting tau vector should
be identical to that at the end of Test
VAL11DOS5 .

Do the passes covered by the Acquisition
messages agree with the Acquisition Table?
Are the twenty steps reflected?

After making the adjustments to the Timer
Tables requested by the last set of
Acquisition messages, does the following
set indicate no more changes needed? Do
the See messages, Acquisition messages,

and Local Track listings reflect the passes
indicated in the Acquisition Table for the
given time interval?

Timing Requirements

Approximately €0 minutes excluding tape setup
and off-line printing. -
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2.3.4.4 Adjusted Orbit - Test VAL11POL

2.3.k.4,1 Procedures

¢ 1'

lo.

*

1.

12.

Mount the following tapes:

unit 1 - 1100 series Flight Support Tape.
unit 2 - reset tape VAL11POl.

wit 3 - blank for output.

unit 9 - blank for reset.

unit 10 - blank for reset.

Initielize the blanks on 9 and 10.
Input the run number VAL11POL.

Reconstruct the orbit at the end of
rev 59 with Powell cards numbered VAL11DO6.

Generate the Acquisition Table for revs
59.0 - 79.0.

List the Acquisition Table off and on-line.

Generate acquisition messages for revs
59.0 - 62.0.

Reset the Timer Tables to the time of
crossing the reset latitude in rev 60
and add steps to the period as required
by the Acquisition messages for rev 60.

Generate acquisition times and camera
parameters for the Baker-Nunn stations
for revs 60.0 - 79.0.

Do an alternate 1 update on the Timer
Tables. Reset the second RMN event in
subcycle 60 to a time twenty days after
that of the latest reset. Output the
Timer Tables.

Remove the reset tapes and label the two
latest VAL11POL,

Iist the tape from unit 3 off-line.

Reset tapes retained at the end of Test VALLIPOL:
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VALL1PO4 - 2 copies - Contents

Look Table, Baker-Nunn Stations
Orbit at end of rev 59

Acquisition Table, revs 59.0 - 79.0
Timer Tables, alternate 1.

2.3.4.4,2 Analysis of Output

l.

After reconstructing the orbit at the end
of rev 59, the resulting tau vector should
be identical to that at the end of

Test VAL11DO6,

Does the first set of Acquisition messages
reflect passes from the Acquisition Table
and the new orbital period?

The time of reset in the updated Timer
Tables should be equal to the RMN time in
subcycle 60 and this should equal the

RSL time. Also the steps requested by the
Acquisition messages to bring the Timer
period up to the orbital period should
have been added.

Inspect the Baker-Nunn predictions for the
following: .

a. Light event on and off times are in
agreement with the Timer Tables.

b. Compare with the Acquisition Table
to see that the visible stations
indicated for the given revs are
indeed visible.

¢c. The timer reset messege should indicate
no need for Timer Table updates.

The Timer Sumary Table must be headed
"alternate 1". The second RMN event in
subcycle 60 must occur at the reset time
input on the function card and all other
comand times should have been adjusted
around this new reset point.
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2.3.4.4.3 Timing Requirements

Approximately 20 minutes excluding tape setup
and off-line printing.
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2.3.4.5 Perturbed Orbit - Test VAL11POS

2.3.4.5.1 Procedures

1.

10 L]

1l.

Mount the following tapes:

unit 1 - 1100 series Flight Support Tape.
unit 2 - reset tape VAL11lPO3.

unit 3 - blank for output.

unit 9 - blank for reset.

unit 10 - blank for reset.

unit 11 - blank for binary ephemeris.
Initialize the blanks on 9 and 10.
Input the run number VAL11POS.

Reconstruct the orblt at the end of rev
T9 with Powell cards numbered VAL11DOT.

Generate the Acquisition Table for reve
80.0 - 100.0.

List the Acquisition Teble off and on-line.

Generate acquisition messages for revs
80.0 to 81.0.

Reset in subcycle 80 to the time of crossing
the reset latitude and add steps as
required by the acquisition messages.

Predict for revs 80.0 - 85.0

a. Acquisition messages

b. Acquisition programmer tapes
c. See messages

d. Local Track listings

e. Space track messages

f. Ephemeris

Do a follow-on-initial update of the
Timer Tables.

Prediect for revs 80.0 - 100.0

a. Acquisition messages

b. Acquisition programmer tapes
c. See messages

d. Local Track listings

e. Space track messages

f. ZEphemeris
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Generate an orbital ephemeris for revs
88-0 - 9’4’-0.

Remove the reset tapes and label the two
latest VAL11POS.

List the tape from unit 3 off-line.

Reset tapes retained at the end of Test VAL11POS.

VAL11POS - 2 copices - Contents

Look Table
Orbit at cnd of rev 79
Acquisition Toble, revs 80.0 - 100.0

Timer Tables, resct in subcycle 80,
with period of rev 80.

2.3.L.5.2 Analysis of Output

1.

After reconstructing the orbit at the

cnd of rev 79, the resulting tau vector
should be identical to that at the end of
Test VAL11DOT.

Subeycle 80 must be shown as the current
subcycle after the reset and step change
is rade according to the Acquisition
messages.

The prediction for revs 80.0 - 85.0 must
give all options requested. The Acquisition
nessages should reflect the commands in

the Timer Summary Table for thc given
intervals. These intervals should agree
with the passes irdicated for these revs

by the Acquisition Table as should the

See messages and Local Track listings. A
nced for further updating of the Timer
Tables should not be indicated.

The current subcycle must be the first
subcycle in the new Timer Summary Table.
The reset time and Timer period should be
the same as after the last update. The
cormands and their times in the current
subcycle should be identical with those
after the last update. Any overlapping
subcycles brought in should also have been
updated 8o that they are identical to those
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after the last update. The number brought
in, of course, will depend on the size and
quantity of subcycles on the date package.

That portion of the prediction which
corresponds to the last one must be
identical to the last one.

The orbital ephemeris for revs 88.0 - 94.0
should be identical to that produced by
the prediction for those revs.

Timing Requirements

ApproximatelylLO minutes excluding tape setup
and off-line printing.
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2.3.4.6 Type 8 Timer - Test VALLIPO6

2.3.4.6.1 Procedures

1.

1k,
15.

16.

Mount the following tapes:

unit 1 - 1100 series Flight -Support Tape.

uwnit 2 - reset tape VAL1l1PO2.
unit 3 - blank for output.
wit 9 - blank for reset.
wnit 10 - blank for reset.

Initialize the blanks on 9 and 10.
Input the run number VAL11P06.

Set stepsize equal to zero on the reset
tapes.

Update the Timer Tables by entering an
actual period of 5700.0 and setting up for
retro-mode prediction.

Generate acquisition messages for rev 17.

Enter on actual and desired time for the
DMT event in rev 17.

Generate acquisition messages for rev 1T7.

Enter on actual and desired time for the
DMT event in rev 17, but fix the period
to nominal.

Generate acquisition messages for rev 17.

Take the acquisition messages out of
retro-mode.

Generate acquisition messages for rev 17.

Update the Timer Tables by subtracting an
increment of time from the current Timer
period.

Geyerate acquisition messages for rev 17.

Remove the reset tapes and label the two
latest VAL11PO6,

List the tape from unit 3 off-line.

R S -

oAy AN R
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2.3.4.6.2 Analysis of Output

2.3.4.6.3

1.

60

The first set of acquisition messages
should indicate a timer period of 5T00.0
and no step indications should be printed
out. The retro flag should be on but the
messages are normal at this point.

The second set of acquisition messages
should indicate a timer period of 5700.0.
Since the message is now in retro-mode

a reset should have been calculated which
will cause the DMT event in subcycle 17
to occur at the desired time.

The third set of acquisition messages should
calculate a reset which will cause the DMT
event in subcycle 17 to occur at the desired
time but based on the nominal timer period.

The fourth set of acquisition messages
should be in the normal mode.

The Timer Summary Tebles should show the
new pericd resulting from the increment
entered by the function cerd. The command
times will have been recalculated on the
basis of this new period.

The f£ifth set of acquisition messages should
reflect the nevw timer period and the new
command timer.

Timing Requirements

Ayrroximately 15 minutes excluding tape
setup and off-line printing.
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2.4k, Re-entry Phase

2.4.1

2.4.2

2.4.3

Purpose

To test, using nominal conditions and simulated data taepes,
the performence of those functions on the 1100 series Flight
Support Tape involved in the recovery of a capsule.

Method
2.4.2.1 Set up a nominal orbit vector.
2.4,2.2 Test the RE-ENTRY modules based on:

a. Nominal re-entry

b. A time prior to nominal TAUl2.

¢c. A time later than nominal TAUl2.
d. A re-entry out of the orbit plane.
e. A South to North re-entry.

f. An extended re-entry.

Requirements
2.4.3.1 Input

a. Tapes - see individual tests.
b. Function cards - see appendix D.

2.4.3.2 Equipment

1604 reader and punch

Tepe units -six

Off line printer

On line printer

Paper tape punch and reader
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2.4.4,1 Nominal Set Up - Test VALL1ROl

2.4.4.1.1 Procedures

1.

11.

12.

Mount the following tapes:

unit 1 - 1100 series Flight Support Tape.
wit 2 - blank reset tape.

wnit 3 - blank output tape.

unit L - nominal datae peackage.

unit 9 - blank reset tape.

unit 10 ~ blank reset tape.

Initialize reset tapes 2, 9 and 10.

Write nominal reset tapes from the
data package.

Input the run number VAL11ROl.
Input the tire of launch.

Generate the Look and Stetion Requirements
Teble for stations 1, 3, 4, 5, 6, and 27.

Generate a nominal inJjection vector.

Generate the Acquisition Table for
revs 1.0 - 30.0.

Initially update the Timer Summary Table.

Reset the Timer to the subcycle corre-
sponding to the primary re-entry rev
and put the Timer in the retro mode.

Remove the reset tapes and label the two
latest VAL11ROl.

Iist the output from this test off line.

Reset tapes retained at the end of this test:

VAL11ROl - 2 coples - Contents:

launch time
Llook Table
Nominal Injection vector

Timer set to re-entry subcycle and
in the retro mode. -
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Acquisition Table for revs 1 - 30.

One copy will be used in Test VALI11RO2.

Analysis of Results

ll

Investigate the Acquisition Table to verify
that only the stations in the Look Table
are listed and that data is given for the
reve called for on the function card.

Verify from the listing of the Timer
Summary Table from #9 that the time
increments are the same as those listed
in the nominal date package.

Verify from the on~line output and the
Timer Swmmary Table listing output in #10
that the Timer has been reset to the
appropriate subcycle and that it is in
the retro mode.

Timing Requirements

Approximately 14 minutes excluding off-line
printing.
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2.4.4,2 Nominal Re-entry - Test VALL1RO2

2.4.4.2.1 Procedures

1.

10.

11.

Mount the following tapes:

vnit 1 -71100 scries Flight Svpport Tape.
unit 2 - reset tape VALL1ROM.

unit 3 - blank output tape.

unit 6 - blank cphemeris tape.

unit 9 - blank reset tape.
unit 10 - blank reset tape.

Initialize reset tapes 9 and 10.
Input the run number VAL1lRO2.

Determine retro ignition time for a North
to South pass on the primery re-entry rev
based on the nominal impact latitude.

Output on and off line the Times of Events
Table containing the nominal retro fire
time computed above.

Special command for the Timer - present
and desired time obtained from i#k.

Re-entry from tau 12; determine time,
latitude and longitude of impact.

&. Binary ephemeris
b. Teapot message

Cenerate re-entry ephemeris output.

a. Listable ephemeris

b. Local track listings and

¢. Simulsted MODII data tapes for KODI,
HULA and TERN.

Process the MODII data tapes and generate
& binary ephemeris.

Generate re-entry trajectory output.

a. Listable ephemeris

b. Local track listings for KODI, HULA
end TERN.

Determine retro ignition time based on the
DTimer start time,
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12. Enter the commands to be listed in the

Acquisition message. .

13. Generate Acquisition messages for the
primary re-entry rev.

14. Remove the reset tapes and label the
latest two VAL11ROZ2.

15. List the output from this test off line.
Reset tapes retained at the end of this test:
VAL11RO2 - 2 copies ~ Contents:

In addition to the contents of
VALL1ROl it contains nominal retro
fire time.

One copy will be used in Test VAL1lRO3, the
other will be used in VALL1ROS.

2.4.4,2,2 Analysis of Results

1. Investigate the on-line output describing
impact conditions as determined by
operating COMPT, TAUl2, DATA and DTIMER
using the same input. The impact
conditions should agree.

2. The times of cvents table output in #5
should contain the nominal retro fire time
as computed by COMPT and should be written
on the reset tape to be used by TAUl2.

The on-line output of COMPT should list
the present Timer setting and the desired
setting, i.e., the setting required to
actuate the DTimer.

3. The local track listings from #8 should
agree with that output in #10.

L. 1Investigate the Acquisition messages
output in #13 - the retro mode should be
reflected and all the commands, including
the DMT should be listed.

5. Investigate the re-entry ephemeris as
output in #6 and #8, these should agree.

2.4.4.2.3 Tihing Requirements
Approximately 15 minutes excluding off-line printir
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2.4.4.3 PFarly Retro Fire Time - Teat VALL1RO3
2.4.4.3.1 Procedures

1. Mount the following tapes:

it 1 - 110D Loriec Flizht Coppert Tape.
unit - reset tape VAL11ROZ2.

2
unit 3 - blank output tape.
unit € - biank ephemeris tape.
it 9 - Ylank reset tape.
wnit 1C - Llank recet tape.
- .
2. 1Initialize reset tapes 9 and 10.
3. Imput ths rum number VALIIRO3
L, Input tau 12 twelve scconds prior to the
H P
nominal retro fTire time.
. 5. Re=-entry froum teu 12; determine time,
latitude end longitude of impact.
&. 3Binary ephemerils
b. Tenpol messege
£, Cenosute re-ontry ophemeris output.
z. DLirtablc cphemeris
L. loenl track listings ard
atn

c. Simaigtol MODET d tapes for HUIA,

VoML o TERIN.
7. Proces:s the MODII data tapes end gererate
2 biners; cphemeris.
5. Generaie re-entry trajectory output.
n. Listable ephemeris

b. Locel track listings for HULA, KODI
and TLRX.

9. Remove the reseti tapes and latel both
of the latest VALIIRO3.

19, List thae output from this test off line.

Reset tape retained st the end of this test:
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2.4.4.3.3
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VAL11lRO3 - 2 copies - Contents:

In addition to the contents of
VAL11ROl it contains the early
retro fire time.

One copy will be used in Test VALL11ROL the
other will be used in Test VAL11ROT.

Analysis of Results

i. The on-line output describing impact
conditions, as determined by TAUl2, and
DATA using the same input, namely the
retro fire time should be investigated.
The impact conditions should agree.

2. Investigate the re-entry ephemeris as
output in i#6 and #8. These should agree.

3. The local track listings as output in 6
and 58 should be checked and should
correspond.

Timing Requirements

Approximately 8 minutes excluding off-line
printing.
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2.4.4.4 late Retro Fire Time - Test VAL11ROL

2.3.4.4.1 Procedures .

1.

Ch

9.

10.

Mount the following tapes:

- 1100 series Flight Support I‘aj;e.
unit reset tape VAL11RO3
unit - blank output tape.

unit P
2
3
unit o - blank ephemeris tape.
9
0

unit - blank reset tape.

- Llank reset tape,
Initielize reset tapes 9 and 10.
Input the run number VAL11ROL.

Input tau 12 forty seconds after nominal
retro fire time.

Re-entry from tau l12; deteryine time,
latitude and longitucde of impact.

a. Binary ephemeris
b. Teapct message

Generate re-entry ephemeris output.

Tistable ephemeris

Local track listings and

Simulated MODII data tapes for HULA,
KODI and TERN.

0o P

Process the MCDII data tepes and generate
a tinary ephemeris.

Gencrate re-entry trajectory output.
a. Listable epnemeris

b. Local track listings for HUIA, KODI
aend TERMN.

Remove the reset tapes and label the
latest VAL11ROh,

1ist the output from this test off line.

Reset tapes retained at the end of this test:

VAL11RO4 - 1 copy - Contents:
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In addition to the contents of
VAL11ROl it contains the late retro
fire time.

2.h.4.4.2 Analysis of Results:

1.

Again verify that the impact conditions
determined by the separate functions

TAU12 and DATA agree. See that the
ephemeris produced in #6 and #8 also agree.
Verify that the local track listings from

#6 and #8 agree.

2.b,4.4.3 Timing Requirements

Approximately 8 minutes excluding off-line
printing.
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2.4.4.5 Perturbed Retro Performance - Test VALL1RO5

2.h.k.5.1

Procedures

1.

Mount the following tapes:

unit
unit

1 « 110C series Flight Support Tapes
2 - reset tape VAL11ROZ2.

unit 3 - blank output tape.

urit 6 - blank ephemeris tape.

unit 9 - blank reset tape.

unit 10 - blank reset tape.

Initialize reset tapes 9 and 10.
Input the run number VAL11RO5.
Correct the reset tape

a. Retro yaw attitude = +20° o
b. Retro pitch attitude = -110

Re-entry from ncminal tau 12; determine
time, latitude and longitude of impact.

a. Binary cphemeris
t. Teapot message

Generate re-entry ephemeris output

a. Listable ephemeris

b. local track listings and

c. Simuiated MODII data tapes for HUIA,
KODI and TERN.

Process the MODII date tapes and generate
a binary ephemeris.

Generate re-entry trajectory output.

a. listable ephemeris

b. Iocal track listings

Enter the commands to be listed in the
Acquisition message.

Generate Acqulsition messages for the
re-entry rev.

Correct the reset tape - return yaw and
pitch attitude to their nominal values.
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Remove the reset. tapes and label one of
the latest VAL11RO5.

List the output from this test off-line

Reset tape retained at the end of this test:

VAL11RO5 - 1 copy -~ Contents:

Seme as reset tape VALL1ROZ2.

This tape will be used in Test VALL1RO6.

2.4.4.5.2 Analysis of Results

1.

2.

Verify that the impact conditio}xs determined
from operating TAU12 and DATA agree.

Check the re-entry ephemeris as output in
#6 and #8 for agreement.

The local track listings as output in #6
and #8 should correspond.

Check the Acquisition messages as output

in #10 - the retro mode should be reflected
and the commands should correspond to those
output in #13 Test VAL11RO2.

2.4.4,5.3 Timing Requirements

Approximately 15 minutes excluding off-line
printing.

.
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2.4.k.6 Bouth to North Pass - Test VALIIRO6 :

2.4.4.6.1 Procedures

1.

lo.

Mount the following tapes:

wnit 1 - 1100 series Flight Support Tepe.
wnit 2 - reset tape VALLIROS.

unit 3 - blank output tape.

wnit 6 - blank ephemeris tape.

unit 9 - blank reset tape.
unit 10 - blank reset tape.

Initialize reset tapes 9 and 10.

. Input the run number VALI1RO6.

Take the Timer Summary Table out of the
retro mode.

Generate Acquisition messages for revs
17.0 - 30.0.

Compute retro ignition time for a south
to north pass based on the nominal impact
latitude.

Re-entry from tau 12; determine time,
latitude and longitude of impact.

a. Binary ephemeris
b. Teapot message

Generate re-entry ephemeris output. ‘

a. Listable ephemeris

b. Local track listings and

c. Simulated data tapes for HUIA, XMAS
and TERN.

Process the MODI1 data tapes and generate
a binary ephemeris.

Generate re-entry trajectory output.

a. Listable ephemeris g

b. Local track listings for HUIA,
TERN and XMAS

Remove the reset tapes and label the latest
one VAL11R06.
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12, List the output from this test off line.
Reset tape retained at the end of this test:
VAL11RO6 - 1 copy - Contents:

Retro fire time on the alternate
re-entry rev on & south to north

pess.
2.4.4.6.2 Analysis of Results

1. Investigate the Timer Summary Table listing

‘ to verify that it is back in the normal
mode and that no reset has been sent.

2. Chec the Acquisition messages generated
in#5 as a further check on the mode and
the .ast reset.

3. Investigate the on-line impact conditions
as determined by COMPT, TAU12, and DATA -
these again should agree. The on-line
output from COMPT should state that no
DMT is present on this rev and no Timer
settings should be listed. The retro
fire time should be computed and written
on the reset tape for TAUl2 to operate.

4, Check the listable ephemeris and local
track listings as output in #8 and #10
as before.

2.4.4.6.3 Timing Requirements

Approximately 15 minutes excluding off-line
printing.

o wm.mmtm\él
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2.4.4.7 Extended Re-entry - Test VAL11ROT

2.4.4.7.1 Procedures

ll

9.

10.

Mount the following tapes:

unit 1 - 1100 series Flight Support Tape.
unit 2 - reset tape VAL11DO3. '

wnit 3 - blank output tape.

unit 6 - blank cphemeris tape (use a

full tape).
unit 9 - blank reset tape.
unit 10 - blank reset tape.

Initialize reset tapes 9 and 10.

Input the run numter VAL11ROT.

Generate local track listings for station
1, 3, 4, 5, 6 and 27 and a local ephemeris
for revs 17.0 - 25.0 through PREDICT.

Correct the reset tape -*set the inte-
gration cutoff time to 45,000 seconds for
the subroutine REPHWRT; burn time equals O.

Input the nominal tau 12 for the primary
re-entry rev.

Re-entry from tau 12; generate a dbinary
ephemeris.

Generate local track listings for stations
1, 3, 4, 5, 6 and 27 and a listable
ephemeris through REEPH.

Remove the reset tapes and label one of
the latest VAL11ROT.

List the output from this test off line.

Reset tape retained at the end of this test:

VAL11ROT - 1 copy =~ Contents:

Same as VAL11RO3 except that the
retro fire time is nominal and the
integration cutoff time is 45,000
seconds.
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L

2.4.4.7.2 Analysis of Results

1l. Compare the local track listings as output
by PREDICT with those output by REEPH,
these should correspond.

2. Compare the ephemeris listings as output
by PREDICT and by REEPH, these too should

agree,

2.4.4,7.3 Timing Requirements

Approximatelyl5 minutes excluding off-line
printing.

-,
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2.5 Tracking Station Phase

2.5.1

2.5 02

2.5.3

Purpose

To exercise those functions on the 1100 Series Flight Support Tape
and the Station Master Tape involved in the transmission and
reception of information between the STC and the tracking stations.

Method
2.5.2.1 Simulate the production of a pre-pess plan by the STC.
2.5.2.2 Simulate the reception and use of the pre-pass plan by
8 tracking station.
2.5.2.3 Simulate the production of post pass data by a tracking
station.
2.5.2.4 Simulate the reception and use of post pass data by the
STC.
Requirements
2.5.3.1 Input .
Tapes - see Test VAL11SOl.
Function cards - See Appendix E.
2.5.3.2 Eguipment
1604 Computer
Card reader
Paper tape reader and punch
Tape units ~ nine
Off-line printer
2.5.3.3 Timing Requirements

Approximately 20 minutes, excluding tapa setup and
off-line printing.




r 8 March 1963

2.5.4 Test

2.5.4.1 Test VAL11SOl

LT e e K T 9y R R e

60.0 ™-(L)~1080/000/00

2.5.4.1.1 Procedures

1.

lo.

L | 11.

Mouixt the followixig tapes:

unit 1 - 1100 series Flight Support Tape.
unit 2 - Resct Tape VAL11POZ.

unit 3 - blank for output.

unit L - blank for transfer.

wnit 6 - blank for work.

unit T - blank for binary record of track
wit 8 - blank for transfer

uwnit 9 - blank for reset

unit 10 - blank for reset

Initialize tapes 9 and 10.

Input the run number VAL11501

Punch a paper tape pre-pass plan. Use
a good pass from the final Acquisition
Teble in Test VAL11PO2. Recad the tape
back in for verification.

Replace the tape on unit 1 with an 1100
Series Station Mester.

Input the prc-pess plan to ihe pre-pess
program.
Input the pre-paess transfer for track

‘Tegnetic tape to the pass program. Use

the simulate track, no=interrupt, and no
PICE options. Put jump switch 1 up for
the lock-on bit.

Input the track transfer magnetic tape
from the pass program to the post pass -
program. Use the plane method and Schmitt
method to reduce the data. Produce post
pess date paper tape. Read the tape back
in for verification.

Replace the tape on unit 1 with an 1100
series Flight Support Tape.

Update the orbit using the post pess data
paper tape.

List the tape from unit 3 off-line.
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2.5.5 Analysis of Output

1‘

2'

The rise vector produced by PROPHECY should compare favorably
with the information given by a See message for the same
station card rev.

If the reconstruction of the pre-pass message wes completed,
the resulting vector, after unit conversion, should be identi-
cal to that produced by PROPHECY.

There must be a complete pass ephemeris produced by the pass
program, that is a point every second from rise to set time.
The rise time should agree closely with that input by the
prepass message. The pass duration should agree closely with
that given in the Acquisition Table for the particular station
and rev. lLock-on should occur fairly soon after the bird
appears and be lost within a couple of degrees of declination
of the bird going out of sight. Assuming a good fix, input
declination and azimuth will be approximtely equal to output
declination and azimuth.

The vectors produced in post pass by the plane method and

the Schmitt method will be fairly close to each other unless
one of the methods rejected an cxcessive number of points.

If the post pass vectors have been accepted for fitting to
the current orbit, inspect the resulting tau vector. It will,
of course, depend on how well the data fitted the current orbit
as well as on the weight of both the orbit and the data.

et theksmakiest
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2.5.5 Analysis of Output

1. The rise vector produced by PROPHECY should compare favorably
with the information given by a See message for the same

~ station card rev.

2. If the reconstruction of the pre-pass message was completed,
the resulting vector, after unit conversion, should be identi-
cal to that produccd by PROPHECY.

3. There must be a complete pass ephemeris produced by the pass
program, that is a point every second from rise to set time.
The rise time should agree closely with that input by the
prepass message. The pass duration should agree closely with
that given in the Acquisition Table for the particular station
and rev. ILock-on should occur fairly soon after the bird
appesars and be lost within a couple of degrees of declination
of the bird going out of sight. Assuming a good fix, input
declination and azimuth will be approximately equal to output
declination and azimuth.

L, The vectors produced in post pass by the plane method and
the Schmitt method will be fairly close to each other unless
one of the methods rejected an excessive number of points.

5. If the post pass vectors have been accepted for fitting to
the current orbit, inspect the resulting tau vector. It will,
of course, depend on how well the data fitted the current orbit
as well as on the weight of both the orbit and the data.

b
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3.0 Appendices - Function Cards
3.1 Appendix A - Ascent Phase

Sl

*REM TEST VAL11AO01

*» 3 IRY 2910

# 3 WNRT 1100 & -3

# 3 RUNNUM 1100 VAL11A01

* 3 TIME 1100 112100 040

% 3 TIME 1100 2 3

* 3 CCOORD 110C 4 0e2 » =1 6 0

* 3 NASCENY 1100 21 0000 04 0041 12511221 4
* 3 TIME 1100 1 22102 3516

* 3 TIME 1100 1 3 210 3 9,42

* 3 TIME 1100 1 4 21 0 7 12.48

* 3 CCOORD 1100 4 0.2

* 3 ASCENT 10 1100

% 3 NASCENT 1100 21 0000140041 75%517217

gEor 3

-~

g KA

Ry
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*REM
* 3 IRT 2910

TEST VAL11DO1

#3 WNRT

# 3 RUNNUM

# 3 TIME

*

ACQl

3

W W W W W W v W

TIME
TABLE
INJFUN
ACQTABLE
ACQTABLE
PREDICY
EPHPUN
PREDICT
TABLE
WNRY

+] 44

END

® 3 ACOTABLE
» 3 ACQTABLE
*goT 3

1100
1100
1100
1100
1100V
1100
1100
1100
1100
1100
1100
1100
1100
300

1100
1100

e WA R SN S S s T 1 TRV P 0 AT

-63.0 ' | m%-(L)-1080/000/00

3.2 Appendix B - Orbit Determination Phase

P
VAL11DO1
112100040

23

1 20 &1 21 41

0
500002,00000
-3

0 0000Q000000COGCCOO01 520,00

0 5 600 ¢5 0000 2000000

0000000000CO000000010 o5 2.00

1 161 341 4415 41 6 4] 9 0
00

9 000020,00000
-3

T it

sy 2 e
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W W W W W W W

TESTY
IRTY 9 10
RUNNUM
PREDICY
COMPARE
ONAGER
ONAGER
ONAGER
ONAGER
ONAGER
ONAGER

3

VAL11002

1100
1100
1100
1100
1100
1100
1100
1100
1100

VAL11D02

0

O NN N NN

0

O O O o o o

WA s bt o gt

™-(1)-1080/000/00

000000100000 0O0O00 «5 20,00

27

00
00
00
00
00
00
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SREM TEST VAL11003

*# 3 IRT 910

* 3 RUNNUM 1100 VAL11DpO3

* 3 LBWRED 1100 1

(929 XS(((XI((RXP((®8)(VERRXE) (18P ')l'i(‘(l'('!(o(?.)nX((P('((.l.)')()').)(PG'
(920, (#PEXE((##) IRS((R(((PH{ass (SMR )RR ( ((PRE(XW( (1R (BB ((SSAAXXXPSI 9 (#({ (FGE(SS(S
(XRO VSILULLI(R(P)lenl(IXIX(®XSI®X #{O(XIPGIBIIXI((RGGIIIPLILIEFNIPIR(((Po(X (N7
(XRO(M(R((((NOP(®0(®)mp (X(X(R()Ro®yP)XX(HIXRGTIH(H(N{() (RUIXPERRPISXC(XH{(SPH)
(#RO USy#EX)X [ IPHGIXR(#)RGRE(XZ)PL  #(((((LOPLLIL(*POUIX((IIX)NEX)XWR((S(()(PI®
(RRO(PRIPLIEN)(XP) L (H¥R(((THEZ o (NBU(H((V(RI(P(RXHG (R0 { (1 IXX(PHE) (PXG)PELZPH()
(SBO9TSZPHTXIXX(H)((#)r (Xt (21 (8D #X) O (Tol{toT{XRGPI(PILUUI((6®,)uB(GRRBRR{ XX
(3RQU(RIIXM(R((XP()oWWZ2(XZZH((INRUOR()) (T (W )paas(#RGy((PGI (' (IN)*(®{PREXIPETI{
(GEPITEXPV(X(WR(H)SP® ) # (S X (((RR2S  H(X(CL(OIX((({P(R(WS(IMB(R((RR(INX)XT)(X(I2S
(GEIUAXI(TIXRU2RE (PRI y (T(IN))SN P (RXN((RGIUERGHR) PANGR((RX((IINS(IR(((®))PR((P
END

® EOT 3
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SREM TEST VALL11DO4
# 3 IRT 2910

# 3 WNRT 1100 & -3
® 3 WNRT 1100 0 0©
ACQl DEC 300
END
* 3 RUNNUM 1100 VAL11DO4
* 3 TIME : 1100 11 21 00 0.0
# 3 TABLE 1100 1 Y 41 3 61 4 41 5 641 6 41 9 4l
# 3 INJFUN 1100 ©
* 3 ONAGER 1160 10000

FOLLOWED BY AS MANY CARDS AS REQUIREDs FINALLY
* 3 ONAGER 1100 0060000

* EOT 3

T il

P
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*REM TEST VALLLDOS
* 3 IRT 9 10

* 3 RUNNUM 1100 VAL11D0S

* 3 ACQTABLE 1100 2040 0 0 0 0 4040 0 0 0 O

* 3 ACQTABLE 1100 =3

» 3 PREDICT 1100 0 000000C1000000O0OO 200 4040 O
* 3 ONAGER 1100 10000

POLLOWED BY AS MANY CARDS AS REQUIREDs FINALLY
* 3 ONAGER 110000000
® FOT 3



*REM

*
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3

W W W W W W W W W W W W W W W W

3

TEST VAL11DO6

IRT 9 10
RUNNUM
TIME
LBROAD
TIME
LBROAD
TIME
LBROAD
LBROAD
LBROAD
LBROAD
LBROAD
TIME
ACQTABLE
ACQTABLE
PREDICT
ONAGER

1100
102
1100
1100
1100
0 4
1100
1100
1100
1100
1100
0 &
1100
1100
1100
1100

VAL11006

4 33

102211

4 3 3

002

33
102
10

~n

10
10
00
393
40,0 0

N W N

-3
000
100

FOLLOWED BY AS MANY CARDS

ONAGER

EoT 3

1100

00O

0
0

AS REQUIRED» FINALLY

0

11

11
11
11
11
11

0°0 6000000

0000100000000 0 40,0 60,0 0

0

0

37

37

37
37
37
37
37

34e7

34467

3447
3447
3447
34,7
3447

™-(1L)-1080/000/00

A

e



8 March 1963 69.0 %-(L)-1080/000/00
#REM TEST VALL11DO?
*» 3 IRT 9 10
#* 3 RUNNUM 1100 VAL11D07
* 3 TIME 1100 & 3 3
* 3 INJFUN 1100 0 -2539.2 +18 +36.0 +125.9 -1182891.64 -.8 2 4 13 6 0.0 57
* 3 ACQTABLE 1100 60.0 C 0 08000000
# 3 ACQTABLE 1100 =3
# 3 PREDICT 1100 0000000010000 00CO0CO0 60,0 8000
* 3 ONAGER 1100 1 0 0 00

FOLLOWED BY AS MANY CARDS AS REQUIRED» FINALLY
3 ONAGER 1100 00000
EOT 13

et
P i
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3.3 Appendix C - Prediction and Commanding Phase

3
3
3
3
3

3

TESTY
IRT 2 9
WNRT
RUNNUM
TIME
TIME
TABLE

INJFUN

* 3 TIME

SPCh4s 8CD

-

3
3
3
3
3
3

END
TIME
ACQTABLE
ACOTABLE
TIME
BAK/NUNN

Eor 3

VAL11POl

10

1100
110V
1100
1100
110v
110v
1100

2XYZ

110u
1100
1100
110V
1100

“ -3
VALIIP?)
112100 0.0
23

1 7212 7312 75 32 76 12 17 12 78 12 79 12 80 12 81 \?

331
0 151840,

3% 0

140 00 00 21.0 0000
-3 .

3221 %86 000 ~10 +0

1100 1 21

e,
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SREM TEST VALL1PO2
L IRY 9 10
# '3 RUNNUM 1100 VAL11PO2
® 3 TIME 1100 3 4 1
SPC526 BCD 2bCN 0 17428C,
END
& 3 TABLE 1100 1 1 59 3 59 4 59 S5 %9 6 59 9 59 2C 59 21 59
® 3 ACQTABLE 1100 o 000 03,000 00
# 3 ACQTABLE 1100 =3
* 3 PREDICT 1100 33030 C 03001 0000060001 45190
# 3 TIME 1100 3 2 211128001 01 0+ 011
* 3 PREDICT 1100 30 C OO0 O0CO00CQCO0OCCI CC 00 260 3,00
* 3 TIME 1100 32 21 112800 2 C 1 O +5 0 2 1
* 3 PREDICT 1102 30 000 CCCO0GGO0CCOO0CGCUC 2600 3,00
#* 3 ACQTABLE 110V 15,0 0 C 0 0 19«2 0 C 2 ¢
% 3 ACQTABLE 1100 ~3
® 3 TIME 1100 3 2 2 2 6C00 03 01 0 +C 9D
* 3 PREDICT 1100 30 C 0 0 OVO GO 00CL 00000 17,0 18400
® 3 TIME 1100 3 2 2 2 6048 0 3 01 0 -~10 0
* 3 PREDICT 1100 33030 0 ¢ 3023 0¢Cc0202C C,O 001 17.0 18,0 0
*# 3 EOT 3

o
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SREM TEST VALL1IPO3
* IRT 9 10

* 3 RUNNUM 1100
# 3 LbWRED 1100
END

# 3 ACQTABLE 110¢
# 3 ACQTABLE 1100
* 3 TIME 1100
* 3 PREDICY 1101
# 3 TIME ‘ 1100
* 3 PREDICY 110v
*# 3 EOT 3

s T ARSI N R it VRSWE Bt e s SR 5 e s At

VAL11P03
3

46,0 0 0 0 0 49,0 ¢ 000
-3
320470000 -1 0 +20

s o aing

- (L)-1080/000/00

3000000000000 00 0 C 47,0 48,0 ¢

322 382%3 000 -1 0 +C

33630 003:¢3000000 00 01 47,0 48,00
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SREM TEST VAL11PO®
* IRT
# 3 RUNNUM 1100
* 3 LBWRED 1100

e AT YR Wt T RV o S SN U S T e a0 [P

73.0 - (L)-1080/000/00

VALL11PCA
3

(#RO USyRaX )X {)PEGIXH(#)RGRE(XZ)%U S {(ILILLIPI(II(RPOI(XIL)(X)BOX)XMG((B(()(P(W

(SRO(PHIPUIAN)(XP)L(NER( L (THEZ G INPU(R((V(R)(P(UXRG (RB(0{ (1IXXB(PER) (PXG)OCL,ZP®()

END

* 3 ACQTABLE
.3 AC?TASLE
% 3 PREDICY
3 TIME

® 3 BAK/NUNN
3 TIME

® 3 EOY 3

110v
1100
1100
1100
110¢

1100

590 0 00 0 79.C 0O C OO

-3

30000000CQ000CCQO0D0 00 59,0 6200
3222 000~-10+ 0

1100 60 79

3222260380101 0+0 0602
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#REM

* 3
® 3

TESY

IRY
RUNNUM
LYWRED

VAL11P(CS

1100
1100

STy A gt gty e

Th.0 ™-(L)-1080/000/00

VAL11POS
3

(2RO US»y##X )X )PRGIXS(B)RGRS(XZ)®U  #{(LCLIIIPILLI{RPGIIRI()(X)ROX)XOB{(R(()(P(@

(SROIPRIP(IEN) (XP) LIRSRLL(TRUZ G (INSU(R((V{R) (PlEXE, (W0 ({2 IXXB(PO®) (PXG)SEL2IPRI)

END
.3

ACCTABLF
ACQTALLE
PREDICT
TIME
PREDICT
TIME
PREDICT
EPHFUN

EOT 3

1104
110V
110v
1100
1100
1100
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#REM TEST VAL11PO6
* IRT 9 10
# 3 RUNNUM 1100
# 3 WNRT 1100
TIM3001 DEC 0

END

% 3 TIME 1100
* 3 PREDICT 1100
* 3 TIME 1100
* 3 PREDICT 1100
* 3 TIME 1100
* 3 PREDICT 1100
* 3 TIME 1100
* 3 PREDICT 1100
* 3 TIME 1100
* 3 PREDICT 1100

# 3 EOT 3

0

W W W W W W W W W W
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VAL11POS

3

20170002 10 +0 570040
0000000000000 0O0O0O0 17,0 18,0 0
1 22 5982 6041 0 O
00000000CO00O0O0O0COO O 17,0 18,0 0
1 2 2 5982 6041 5429,3 0
COUO00000CO0000O0OOO O 17,0 18,00
20-10000 =10 40
0000000000000 O0O0O0O 17,0 18,0 0
2017000010 =16e2 0
00000000000 00O0O0CO0O 17,0 18,00
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3.4 Appendix D - Re-Entry Phase

*REM

*

]

IRT 2 9 10"

w

WNRT
RUNNUM
TIME
TABLE
INJFUN
ACQTABLE
TIME

W W oW W W e v W

TIME
EOT 3

TEST VALIL1ROL
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*REM TEST VAL11RO2
* 3 IRT 9 1¢
% 3 RUNNUM 1100
* 3 REENTRY COMPT 1107
* 3 TIME 1100
* 3 TIME 110u
* 3 RFENTRY TAU12 110v
* 3 REEPH
¥ 3 REENTRY DATA 1100
* 3 REEPH
* 3 REENTRY DTIMER 1100
* 3 TIME 1100
* 3 PREDICT 110
‘ * 3 TIME 110v
* 3 PREDICT 1100
* EOT 3

el

e
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VAL11RO02
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®REM . TEST VAL11RO3
* 3 IRT 9 10

* 3 RUNNUM 1100
* 3 TIME 1100
* 3 REENTRY TAU1Z 1100
* 3 REEPH

# 3 REENTRY DATA 1100
*» 3 REEPH

» EOT 3

VAL11RO3

1122 2141 31,0
000000001
0435132713
0220000
041531271
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*REM TEST VALI1ROA

# 3 IRY 910

#® 3 RUNNUM

* 3 TIME

& 3 REENTRY TAUl2
* 9 REEPH

# 3 REENTRY DATA
® 3 REEPH

* EOT 3

1100
1100
1100

1100
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SREM TEST VALL11ROS

* 3 IRT 9 10

® 3 RUNNUM 1100V

* 3 WNRTY 1100

DAT23  DEC 204U

DAT24 DEC ~110,0
END

% 3 REENTRY TAU12 110C

% 3 REEPH

® 3 REENTRY DATA 11Cv

% 3 REEPH

* 3 TIME 1100

# 3 PREDICY 1100

® 3 WNRT 1100

DAT23 DEC Ue0

DAT 24 DEC =-122.0
END

® FOT 23

VAL11ROS

0

w

Y

00000001

b

3953273
+20000
151271
TM1 BCN TPI
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*REM TEST VALLIROS
# 3 IRT 9 10
* 3 RUNNUM 1100
* 3 TIME 1100
* 3 PREDICY 1100
# 3 REENTRY COMPT 1100
®* 3 REENTRY TAUl2 1100
* 3 REEPH
# 3 REENTRY DATA 1102

3 REEPH
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*REM TEST VAL11RO?

*# 3 IRY 9 190
* 3 RUNNUM
¢ 3 PREDICY
# 3 WNRY
DAT265 DEC
DAT49 DEC
END
* 3 TIME
% 3 REENTRY TAUl12
# 3 REEPH

*# EOY 3

110¢  VAL11ROY

st T e g

m-(L)-loéoléoo/op

1100 030 00 CQCO00COCDO0O0O0O0CO0 1 17.0 2%00

1100 0 0
4500040
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1100 000000001
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3.5 Appendix E - Tracking Station Phase

SREM

W W W W W v W

TEST VAL11S01

IRY 9 10
RUNNUM
PROPHECY
PREPASS
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POSTPASS
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EOT 3

1100 VAL11S01
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VAF8 1100 PT
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11001110 22
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