C05098713 Approved for Release: 2024/08/06 C05098713

DATE OF REVISION PAGES

B N
| 75 sprid 10 Foaésa"{—?s

SHEETY {HEET COUNY oF

o s REVIS10M/ ADDENCUM
PAQES OHLY)

gggg% %QNG@E RAQUEL I Initial Flight Report

1he following additions, revisions, or emrata corrections, shall be incorporated into the document idemtified above.
This Report Chenge Record shest should be inserted sa the first page of the sffected document preceding the title page.

REVISION EARATA ¥
ST st REVISION OR ERRATA CORRECTION {CORRECT IN 14K) i ORRECTIONS MADE

Change document number on pages 1l=2 through 1l-5
as follows:

Was i
~086572~75 ~086527-75

SERET—T

Approved for Release: 2024/08/06 C05098713



05098713 Approved for Release: 2024/08/06 C05098713

_&EER'WE BIFOO3W/2~086527-75

TABLE OF CONIENTS

Section Page
FOreWord « o s « = s s o 2 = « 5 & & = o o 2 w4 e . . e s i1

Tist of T1Iustrations. « « ¢ o & + + s o = o o & = « 2 o o v

List of Tables « v ¢ v 4 = v v 4 s = o & s 3 % « o o 4 4 4 <

1 THTRODUCTION & 4 v v s e s u v s o e s s 4 e o m s s s s w11

2 FPERFORMANCE . « & & v v 6 v o o o & 5 o 2 = = s 24 s « = w o 5 B2=1

3 FPRIMARY MISSION OBJEBCTIVES v ¢ @ v s s ¢ s « = o o o « « « « 321

L LAUNCH, ORBIT, AND DEFLOYMENT PHASES « « « + & ¢ « = =« « & o b=1
)‘f'-l Lifﬁ—Off 'y ® - = » v + ® El [ & * ® - . l!'_l

h.2  Erection, Separation, Spin-Up, and Rocket Firings. . . L-1
L,3  Deployments. - « « ¢+« o v e e s e wow e s e s o« w0 bk

L.3.1 Stored Program CommandsS. » « « + « « « = o« o o bk

4.3.2 Real Time Command Deploymente . - - « +» . . . L4=5

. 4.3.3 Rev 15 Acquisibtion + « + o « v « v 4 4 4 . . . kB
b.h  Deployment Ancmalies . + ¢ ¢ ¢ 4 v 4 e v 4w v e o2 . . hef

L.k.1  TC-1 Deploy Monitor (S080-1 on Rev 15) . . . . L=

4h.h.2 Al Door Monitor (S791 on Rev 16) « « . « o .« . 4-7

4.5  Seolar Array Cherge Current - + « + + . « « « o+ « . . 4-8

L6 Porcent SURe « « « s o s 4 e 4 o= s e 4 v e o+ 4 e o o . Lu8
l;.'?‘GammaAngle,.....................u-9

5 ELECTRICAL, POWER SYSTEM + + + + « = v 2 o « « o « = =+ 4+ . 5=l
6 SPACECRAFT CONTROL - « o ¢ « = = o = o o a s o o = = + o « . 61
7 DATA STORAGE AND TRANSMISSION - - « v v v = v+« 2 o o v o T-1
T-1 General. .« + o 4 v v v s v 4 4 4 e a e e e e . T-L

7-2 Tape Recorder Operabions . + « « «+ & v v 4 v v o o o« =2
7*2‘1 Tape RECOI‘deI’ NO. l - w w » » 'Y " - - » ) * Il 7-2

T.2.2 Tape Reworder No. 2 + « v = v +« » o & « o « o T-3

8 A:ITIME SENSI.NG SYSTEM! " » . = » ® LR v ] . » - L} * [} I3 - 8-1

9 .ATTI‘I"U‘DE CONTROL SYST‘EM' L] = ] * . - A w - L) * * - 3 " - = = 9_1
iii

SHRFA-

Approved for Release: 2024/08/06 C05098713



c05098713 Approved for Release: 2024/08/06 C05098713

SEERE I 7 E BIFOO3W/2-086527-75

TABLE OF CONTENTS (Cont)

Section Poge
10 SPIN RATE CONTROL SYSTEM « « & v o & v ¢ 2 o o & = o & & + . 10-1
11 TEMPERATURE DATA ANALYSIS » ¢ v « = « & s 4 = = = 2 & « + . 11.1
12 PAYL.OAD FPERFORMANCE. « v v+ + 4 ¢ v v = & 4 4« = « 5 + « + . 12-1

12,1 Operation. « « = v v v v 4 s h a e e e s e e e e e e . 1221
12.2 Band 5 ProblemM . « v v« s v h v e s e e e e e e e e e 12
12.2.1 Pulsge Receiver Performance - - . . . . . o « . 12-2
12.2.2 (CW and TI Receiver Perfortance . . « . « - .+ . J12-5
13 MISSTON DATA ANALYSTS. o & v v 4 o v = « v & & & + = & 2« . 13-1
13.1 Procedure SUMNATY + + « o « 5 0 4 o« s o2 s e v 0 . o« 4 13-l
l3 -2 lWSORT"‘Ro 4 & w ¥ 8 & & m & # & w w m & & & e w = a U ;LB_lI.
13.3 Date Quality « - « « v v v 4 o v 0 4 o e e o .. .o, 13-k
13.3.1 Firet Attempt FProcessing Results . . . . . . . 13-5
. 13.3.2 Net Results Including Reprocessing . . . . . . 13-5
13.4 Dats Problem SUIMETY + o » « « = o o 6 o o« o« 0 4 4 . . 136
1.)'!" SPACECRAFT PERFORIVLANCE 3 ¥ w * - - L] » [ & = - . - & - - - L] l“"""'.'.l-
1k.l Spacecraft Performance, 10 Consecutive Days
(4 November through 13 November 1971;) B £ )
1k.2 Signal Strength Anslygis . . . . S .
iv

SEEREFF

Approved for Release: 2024/08/06 C05098713



c05098713 Approved for Release: 2024/08/06 C05098713

_S-EfR-E-TfE— BIFOO3W/2~086527-75

LIST OF ILLUSTRATIONS

Figure Page
2-1 Read«In Availability « « o s & o 4 o 2 o 8 5 » o » o o 2=
ha), Eaunch Event Sequence. s + o s o o o ¢ o » « o s o « « 4-2
9=1 Initinl ACS Maneuver, Revs 49 £0 Thu o v o o o 4+ o o &« G=2
12-1 Paylo&d Block Diﬂaram» ¢ @ & & & & ® ¥ B 8 % & @ ° 6 8 12”3
O LIST OF TABLES
Table Page
2"‘1, Performce Pa.r&met&rs s ® ® & % % ® ®F ® ® & b ¥ 8 & & 2"1
2=2 Orbit Poramebelrs « = o s o o s = ¢ 5 % » 2 & 8 » ¢ o 2=l
bl Deployment Times and Spin RateS .« o o o o o ¢ s o o « 4-3
12«1 Pulse Receiver Calibration Summery . « « s o o o o = o 12=h
12-2 CW and TT Recelver Calibration SUmmary « + « = = o » « 12=6
13_1 ARVC&].SWW...;..---.... i‘in!013"3
4

SHRE/E

Approved for Release: 2024/08/06 C05098713



c05098713

Approved for Release: 2024/08/06 C05098713

%EER-WE_ BIFOO3W/2-086527-75

Section 1

INTRODUCTION

This preliminary flight evaluation report provides informstion relating to
spacecraft operstion from liftoff through the launch phase and evaluastes the
spacecraft performance for the 10 consecutive days from 4 Novesber through
13 November 1974 (flight day 7 through day 16).

RAQUEL I was launched on 29 October 197k via a TITAN-3D/host vehicle (HV)
booster corbination. The spacecraft was ejected during rev 13 after an BV
vaw maneuver bad been performed. After the spascecralt had separated from
the HV, a preprogrammed timer sctuated six events that occurred prior to the
firat turn-on of the spacecraft on rev 15. The programmed events ignited
three spin rockets to stebilize the spacecraft and two orbit-adjust rocket
motors were fired to place the spacecraeft into ifte proper orbit. A portion
of thé“ééia,r arrays was deplayed angd the two telemetry/commend antennas were
erected. The deployments of the remaining antennas and soler arrays were

accomplished by real time commends during the first five mcouisitions.

An ACS mansuver accomplished between revs 49 and 77 succeasfully placed the

spacecraft on station.

The spacecraft was formally declared operatimmal and resdy for normal migsion
tasking on 4 November 1974 via the Operational Transfer Letter to L/C P. Tiger
(Doze) .

The evaluation of the spacecraft performance during all of the operations cov-
ared by this report indieate thet, with the exception of the band 5 problem
described in section 12.2, all of the conditioms of the Performance Incentive
Plan have been sabtisfactorily met. '
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Section 2

PERFORMANCE

The performsnce parametersg of the performance asgreement are shown in table
2-1. The requirements of the performance agreement have been met. Table

@-2 liste the predicted nominal and sctuasl orbit parameters.

Table 2-1

PERFORMANCE PARAMETERS

Performance
Pargmeter Required Actusl
Minutes/Day of T/R Read-In See Figure 2-1 -
ve Cglendar
Minimum T/R Readout Time for a 282.5 secs Has exceeded 282.5
Full Tape secs on each of the
1!"' three T/R’s
Signal Strength for the T/R Readout -87 dBm 1:1 mode «87 dBm 1:1 mode
(With maximum elevation greater -02 dBm L4:1 mode =92 dBm 4:1 mode
than 5 degrees and in sccordance
with RAQUEL I Signsel Strength Con- )
tour Plots - SCF Stations, BIF z
] 003W/2-072814-75) .
Table 2-2
ORBIT PARAMETERS:
Predicted Actual (Based on
Paramneter Nominal Rev. 15)
Apogee (Ra - R@q) nm 285 .5 290.2
Perigee (Rp - Req) nin 273.0 278.9
Period, Hedal (min) 95 .00 95 .21
Inclination (deg) 95.99 ' 96.06
Spin Rate after Deployments 60. 4 60.8
(rpm)
Spin Axis Tn-Plane Angle 106.2 104.3
. from Node (deg)
Spin Axis Crosgg-Plane +29 . 4 +25.3
Angle (deg)

2-1
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Section 3

FRIMARY MISSION OBJECTIVES

The mission objectives of the RAQUEL I system are as follows:

g+ BELINT technical information ~ includes collection of technical
intelligence (TI) dats on known emittersa.

b. General search for new emitters/signals - inclndes detection,
identification, and lccation of new emitters/signals.

c¢. Collection of data to satisfy operational ELINT survelllance re-
quirements primarily in the 12 to 18 GHz frequency wange, with
supplemental collection im the 4 to 12 GH: range if required.

d. Collection of electronic order-of-battle (EOB) primarily in the

12 to 18 GHz range with secondary coverage in the 4 to 12 GHz
renge 1f reguired.

'. 25X1

3-1
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Section k4

LAUNCH, ORBIT, AND DEPLOYMENT PHASES

4.1 LIFT-OFF

RAQUEL T was launched from SLC-k, Esst Pad, VAFB, at 1L:30:00.7 local time

on 29 October 19Th. Host vehicle (HV) 8V-9 wes the orbital boost vehicle.
Figure k-1 shows the spacecraft launch, final orbit, and deployment sequences;
and table 4-1 lists the launch orbit snd deployment times. The host vehilcle
achieved an orbit that was 0.1l degree low in ineclingtion, 1.5 mm low in per-
igee, 4.3 nm high in apogee and 10 degrees high in argument of perigee. These
differences were accommodated by appropriate changes in hoet yaw maneuver and
separation latitude. The predleted values shown in table 2-2 and figure L-1
reflect these post-liftoff changes. In contrast with previous £light reports,
the prelsunch nominals are not ineluded in this document. Instead, the nom-
inals shown are based on the actual host orbit together with the selected yaw
and separation latitude. Comparing these values, the actual RAQ@EL i

orbit reveals the rocket motor performence and the affect of any gﬁtitude

dispersion.

.2  ERECTION, SEPARATION, SPIN-UP, AND ROCKET FIRINGS

Prom lift-off through rev 13, the parent program events and telemetry were
monitored once each rev o determine the spacecrsft stabus pricr Lo and dur-
ing erection and separation. Once separvation had occurred, one final status
check from the HV telsmetry along with the playback of the tape recorded
separabion sequence completed the real-time support from the IV program.

An HV command load containing the spacecraft erection and separstion sequence
was accomplished on rev 12 GTS, with the actusl erection and separstion times
based on the latest tracking daba aveilable prior to the generation of the
command load.

bl

SFRA—F
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Rev No. Event Tirge {z)
13| 15| 15 16 Predicted/fctual
1 LAUNCHER ERECTTON START |14:52:32/1k:52:32
2 LAUNCHER ERECTION FINISH|24:59:05/14:57:56
3 YAW MANEUVER START 15:00:51/15:00:50
Y YAW MAREUVER FINISH 15:01:29/15:01:28
5 SEPARATION AT -15° L&T. |15:02:29/15:02:29
& = 1.3 FT/8EC
SPIN UP 300 OUT OF
ORBIT FLAN {INCLUDES
279 HOST YAW MANEUVER)
6 FIRST BURN IGHNITION 15:45:13/not
i 79 LAT; 8° HOSE DOWN avallable
i 7300 FT AHEAD OF AWD
3700 FT BELOW HOST
12.7 SEC BURN TIME
AV = 385 FT SEC
7 SECOND BURN TGNITION 16:35:53/not
-25° LaT; 10° WOSE UP available
11.6 SEC BURY TTHE
&Y = 267 FU/SEC
8 DEPLOY +Y 24-MODULE 17:41:13/not
SOLAR ATRAY gvaildble
it a0 < hS . n?t
9 DEFPLOY TC-1 & TC-2 17: '°‘33fa‘vai1a§:(1e
10 BOSS ACQUISTTION iL7:k7:25 Jr7:ih7:30

Figure 4-1  Launch Event Seguence
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Pable L-1

DEPLOYMENT TIMES AND SPIN RATES

Predicted Times

(seconde) Actual Tines
Deployments Nominal  Range (seconds)
Al Positbion 9 5 to 15 9
Al Dish Ungfurl ol --  not monitored
A2 Rotetion 8 b to 1k 16
A2 Feed Position 12 6 to 18 24
B Rotation 11 6 to 18 15
01/D1 Position 17 10 to 25 19
ce/De Position 15 10 to 25 23
E1/E2 Position 7 kLo 1S 9
TC-1 Position 10 5 to 15
TC-2 Position 15 10 to 20 deploy prior to
Solar Arrgys first acquisition
+Y47, (24 module) 115 95 to 160
+7-7 (24 module) 95 75 Go 160
Y+7 (24 module) 85 65 to 140 88
-Y-Z (2% module) 80 60 to 140 88
+¥+¥ (17 module) 105 85 to 180 112
+Y-X (17 module) 140 120 to 160 106

Predicted Actual

8pin Rate after Folléwing Event (zpm) {xpm)
Deploy Al Boom and EL/E2 63.31 63.71
Unfurl Al and Deploy B 63.03% f£3.61
Deploy CL/DL and C2/D2 63.62 63.7h
Deploy +Y¥ 17-Module and -Y 2k-

Module Arrays 60,88 60.91
Deploy A2 Dish and Feed 60.35 60.83

4-3
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Separation occurred at 1508 latitude (geodetic) on vev. 13.5 D with erection
starting 597 seconds prior to separation. A 26.9 degree left yaw mensuver
by the HV was in effect at the time of separation. After separation, the
gpacecralt wag spun up by two spin rockets vie SPC-1. A third spin rocket
was fired by SPC-2. Table k-1 ligts the deployment times and spin ralesz.
Figure 4-1 shows the -Y and +{ rocket firings which were initiated by SPC-2

gnd -3, respectively.

The measured attitude was Jdifferent from the predicted attitude by L.k de-
grecs (see table 2-2). The major portion of this difference was probably
caused by the third spin motor firing, which by itself was predicted %o
couee & dispersion of 3.2 degrees. The direction of this attitude change
could not be compensated for.

The orbit achieved was almost exsctly comsistent with the attitude measured.
From this, 1t was concluded that the two rocket motors both performed as
O planned. Note that the first burn motor was the new ll-inch girze while the

second burn motor was the old 8-1/2-inch gize.

The most signlficant affects of the S-mile incresse in altitude wers to de-
crease the orbit track walk from 3.6 degrees/dsy to 2.8 degrees/dsy and to
ineresge the orbit decay lifetime estimate from 50 months to 54 months.

k.3  DEFLOYMENTS

4.3,1 Stored Programmed Commands

At separation from the host vehicle, the RAQUEL I 6-event deployment timer
wag initiated (at x 64 speed). These six events occurred and were completed

prior to the first gequigition gt rev 15.4 NH3. These six events are as

follows;
Rvent Function
SPC-1 Switeh timer %o X1 mode
Ignite spin rockets 1 and 2
. SPC-2 Tgnite apin rocket no. 3
Tenite =Y orbit motor

Lk

SEERHA-

Approved for Release: 2024/08/06 C05098713




] C05098713 Approved for Release: 2024/08/06 C05098713

'SEERE#E_ BIFO03W/2-086527-75

Section 6

SFPACECRAFT CONTROL

The spacecraft control system consists of a dusl timer and two commend re-
ceiver systems. Each command receiver system consists of & receiver {(each

of which has a different frequency), a demodulator, and a decoder.

Following the deployment phase, the timer confliguration is switched from a
3-timer sysbem to a 2-timer system for normal cperstion. Each timer is
identical and only timer no. 1 has been used. Timer no. 2 will not be used
nor will its opersbion be verified unless required by & failure. Each timer
consists of four PE/C'E conbingtions used for tasking or ACS operation, an
SE-1 event (672 +4, -0 seconds) to back up TIM OFF, and an SE-2 event (32 +4,
-0 seconds) used to allow warmup time for the horizon sensor and the payload
YIG heater. All of these events have been verified, are within tolerance,

' and are being used for normal operation.

Both of the commsnd recelver systems are pcweqred by the continuous bus and
are sctively redundant. Both systems have been veriTied and found to oper-

ate properly-

6-1
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Section 7

DATA STORAGE AND TRANSMISSTON

GENERAT,

Spacecraft eguipment associsted with data storage and transmission iz as fol-

dows:

Ba

Ce

Ca
e

k.
i.

Three l=MHz dual-chennel tape recorders. Bach recorder can operate
in either the 1:1 or 4:1 read-in/readout ratio mode. Both tracks

of any recorder are read out over a single carrier in the 1:1 mode.
Identical data are recorded on both tracks of a recorder in the lL:l
mode, and one of these tracks is selected for transmission on a
carrier durlng readout. Tape recorders can be read out serially or
two at & time. To summarize, this system requires one tape recorder;
the second and third are redundant.

One 2.0-watt, parrowband, phase modulated trapsmitter (carrier 1)

- uged for OQ-kKbps spacecraft status NRZ-L FCM.

Three T.0-watt wideband, frequency modulated transmitters. Three

of these transmitters (carriers 4, 5, and 6) are used for 256 kbps
per second NRZ=S PCM paylosd data, The 7.0=watt transmitter (carrier
6) can also be used to replace the status (carrier 1). To summarize,
the paylosd data requires one 7.O0-watt transmitter; the other two

are spares.

Two telemetry/command sntennas (TC-1 and TC-2)
One duplexer switch

One duplexer box

One multicoupler

Two payload TRG's (cne is a spare)

Paylosd VCO's as follows:

1. Channel 10: Payloed status on 30~point PAM commutator
(used only in the backup mode)

2, Channel 14: TRG

3. Channel 15: Horizon sensor and solar aspect sensor data
(used only in the backup mode)

b, Channel P: TI AM or CW DF data
5., Channe)l H: L FM or CW Omni data.

T=1

SHEREF/F
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The following dats sre rocorded during resd-in:

a- l:l Primasry Mode

L. Track 1l: 50-%Hz ref tone
Chennel 14 VCO
Channel F VCO
Chennel ¥ VCO
¢.75=-MBz pre-D

2. Track 2: 256-kbps NRZ-5 PCM

b. 4:1 Primary Mode

256-kbps NRZ-S is recorded on both tracks of the
tape recorder. '

Before-and-after tape recorder readout, two formst options are available by
real time gz Follows:
a. QOption 1. Four tones (250-khz tone sent twice at two ampli-
tudes: 500 kHz and 1.0 MHz) are sequentially turned on (one
at a time) for four seconds each. After four seconds of a

grounded input, the cycle is continucusly repeated. The tones
are derived from the TRG.

b. Option 2. The chennel 14 vCO (TRG), the 50-kHz tone, and the
1.7-MAz VCO (modulsted by the 256-kbps PCM signal) are opera-
tional simultaneously.

The spacecraft can operate in a bypass mode where the payload dats are trans-
mitted real time vie a wideband carrier. The option iz available to simltane

aocvaly read in the data on a tape recorder.

To date, all the primary equipment has perfortmed progerly. The opsrabtion of
the backup equipment is not verified during the evaluation phase.

7.2 TAPE RECORDER OPERATION

7.2.1 Tape Recorder No. 1

The dats from tape recorder no. 1 have a jitter level (zef. para. 13.4) of
+3 percent when operated in the L1l mode. This is compared to a Jjitter level

-2
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of from +1.0 to +1.5 percent exhibited on the other two tape recorders. The

Jjitter level of tape recorder no. 1, from tepes made during the spacecraft

25X1

ground test span that were processed through the processing systen,

was 12 percent. Surveillsnce of this tape recorder’s characteristics will
continne. The tracking stations experienced problems in reshaping/bit syn-
chronizing date from tape recorder no. 1 with L:1 mode MSORT-R data. TFor this
regson, 4:1 mode readouts of tape recorder no. 1 are being avoided over the NES

station.

T.2.2 Tape Recorder No. P

A detailed analysis of tracks 1 and 2 of tape recorder no. 2 was conducted asg

a result of the computer snalysis system having difficulty in cbtaining bit

syne on track 1 dats during U4:1 mode readouts. Analysis of on-orbit tests
showed that poor dats are being obtained from track 1 of tape recorder no. 2
during approximately the first 20 seconds of the read-in portion ¢f the tape.
. Analysia of ground tapes shows that this characteristic was present during the
gystem test span, but was not evident due to differing bit gync characteris-
Tice and the fact that flight dats have sighal-to-noise levels that sre de-

graded relative to system test data. The problem is the result of physical
edge damage to the tape that most probably occurred during menufacture of the

tape recorder.

Direction was lssued on 21 Novenber 1974 to select only track 2 of tape recor-

der no. 2 for trsnsmission when reading out in the 4:1 mode.

7-3
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Seation 8
ATTITUDE SENSING SYSTEM

This was the first application of the four-eye, 0.25~-degree-increment solar
agpect sensor system, It funectioned properly and permitted scourate deter=-
mination of dynamic balsnce at an earlier point in time than with previous

systens .

Comparison of the four aspect angles dwring revs 15, 16, 17, and 18 revealed
dynamic balsnee within 0.3 degree of prediction after each deployment through
soler arrays. The same comparison for revs 29 through 300 showed the dynamie
balance following A2 deployment was within 0.49 degree of prediction.

Wobble did not exceed 0.5 degree at any time while deployments were being
' monitored. This provides a good indicatlion that the dsmpers on the springe

powered actuators performed properly.

The horizon sensor oubtput is avallable in bipolar form only, making evalua-
tion of data quality an indirect process. The spin axis determinations and
geoposition results have been adequate to satisfy all mission requirements.

To date, the backup SAS shift register and horizZon sensor no, 2 have not been
tested on-orbit as they will be selected only in the event that a primary unit
fajls.

8ul
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12.2.2 CW and TI Receiver Performance

Calibration data signals from the ARV cal vans have been received, The res-
ponse of the CW and TT receiver ls shown in table 12«2, The response of the
CW and TI receiver to the TSG signal is the same as prelaunch, except band 5.
The TT frequency measuring accuracy of the payload for 16 cal passes for pure
CW signals isg & two sigma error of 0.16 MHz, If the TI digital output is the
regult of the payload in the spectral analysis mode, the output frequency inw-
dicated is the step with the highest-step registered. The number of calibra~
tion pesses conducted is insufTicient t0 establish an error in the spectrum

analysis mode.
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Note:

Seqg.
27

61
121

159
203
203

Loz
Lol

536
569
607
673

734
978
992

1022

1107
1107
1167
1193

1397
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Table 12-2

CW AND TT RECEIVER CALIBRATION SUMMARY

Type
DF

COMIVE

oF

F

oF
P

OMNT

)
£ Rl EE WWwD R o Oy VNI oo O L%

SEEEERE PN

I"requézfcy
{MHz ) 3
Xlmtr CH Rlevr . . ET:Rlevr
12,600.3
16,124 .92 16,135 16,125.43
16,500.56 16,505 16,500.4
1%4,800.03 1k, 805 14,800.2
10,100. 42 10,105 Wo. Meas.
11,000.46 11,105 131,000.61
12,600.52 12,605 12,600.9
13,398.86 13,k05 13,398.95
14,200.38 14,205 1h,200.11
k,500.7 L, 505 4,506.3
13,800.01 13,805 13,799.83
17,499.24 17,505 17,499.0
5,500.03 5,505 5,500.1
4,800.2 4,807 4,802.8
7,500.01 7,508 7,499.9
6,500.46 6,505 6,500.59
8,100.18 8,105 8,100.36
8,199.62 8,205 8,199.87
14,605 .00 14,615 1h,605.7
13,100,001 13,105 13,100.23
9,180.00 9,18 9,180.0

A1l reve fine tuning mode is S/L except rev 651

which is S/4,
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Bection 13

MISSION DATA ANALYSIS

13.1  PROCEDURE SUMMARY

The report period covers the 10 days (11/4 to 11/13) immediately following
completion of the spacecraft ACS maneuver. During revs 84 through 197 the
RAQUEL I payloasd was tasked for read-in segments 98 through 256 for purposes
of engineering analysis. Starting with rev 198 (resd-in segment 257) and
continuing through the remainder of the report period, the payload was tasked
predominantly in a J-band search mode.

During the report periocd, the processing system, date handling, and
apalysls procedures were validated. The system was declsred in an operational
' production status on 2] November. Processing of the dats from the J=band
25X1

search, starting with read-in segwent 257 had priority over previoug non-J-
band processing and analysis.

Payload dats were received in vie microwave from VTS via COMSAT from
HIS and GTS, snd via station recorded tapes. Edited PCM data were received
via MSCRT tape from the STC on selected passes. FCM data were normally pro-

cessed from the easrliest received source,

Fayload PCM data from the station tapes, or received via COMSAT or microwave
transmissions were preprocessed through the direct data transfer (DD?) system
and then input to the CYBER compubter processing system. Data received via
MSORT were read directly into the computer system.

Analog date on the station tapes or received via COMSAT or microwave transw
mission are used for more detalled analysis of signals of interest. Such
analysis 1s normally accomplished on a long-term basis, using the computer
output listings as & means of identifying/selecting signals to be analyzed.
The primary date source for the detailed anmlysis are the station tapes.

13wl
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Computer processed outputs can be divided into three categories:

a. DF data certificetion package from which the [::::::}reporta
are genersted and then transmitted to the data user

b. Pulse DF-omni package for second level analysis and correlation
of gignals in the DF and omnl channels

c. CW analysis package which includes the TI receiver activity
summary, used for correlation of digital and analog dats and
as "tip-offs” to signals of interest.

Your separate reports were selected and transmitted to the dats

user for engineering analysis and to validate the reporting system. The fol-
lowing segments were reported.

Degment
Funber Data Content
8o» Band 8, Pulse DF data - backside
121 Band 8, CW DF data - calibration pass
140 Band T, Pulse DF data - backside
159 Band 7, CW DF daita - calibration pass

*Segment 80 was not tasked during the period covered by this

report; rather, it was "stacked" with segment no. 140 and

transmitted to the data user on 11/8.
Bleven calibration read-in segments were scheduled during the report pericd.
Of these, ) segment (98) resulted in no velid calibration signals due to the
payload band 5 anomaly. In segment 203, also duwe to the paylosd band 5
anomaly, one of the CW transmissions was not received, and the ground-process-
ing software was wumable to properly reconstruct the signal series of the two-
pulse trensmissions. One segment (2h6) was tasked improperly, resulting in
noninterception of the calibration sigusle. Table l34.fsummarizes the pro-
cessed results of the calibration signels received during the remaining nine
calibration passes. The measurement velues (frequency, FRY, W, and signal
power) as processed from the payload data are considered acceptable and with=
in expected tolerances. The geolocation values are the result of reprocegsw
ing the data after bias analysis corrections were incorporated into the soft-
ware. The location accuracy of the reprocessed sigpals falls within the

13-2
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Table 13-1
ARV CAL SUMMARY

PW

Sig Pwr

Half-cone

25X1

E-ET
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! i Frequency
il Rev/Seg | Band |Type Emt Rec Emi Rec Xmt Rec | Emt Rec {Miss | Deb | BA Angle Remarks
857 981 5 Omni - Note 1
997121 | 8 DF §16500.56 16505 o X oW Z -113.3 -78-; 4 207 .27
1147148 | 6 DF |13324.3 13318 | 200.0 200.0 | 0.5 0.5 -82.9 -58 &4 218 .19
1227159 | 6 DF |14800.03 14805 CcwW X CW X -115 ~81 2 138 A
1377177 | 6 DF  |13117.77 13666 | 1000.0 1060.0 | 1.0 1.0 | -92 -55 1 103 2
160203 | 5 DF |10100.42 10105 cW X CW X -89.9 -87 | 29 137 .54
) DF |11000.46 11015 cw X CcW X -89.9 -90 | 28 131 .67
5 DF | 11900.45 cwW ~-95.9 -
3 DF | L0417.60 10420 ;2000.0 2000.0 | 1.0 1.3?’ -66.4 -53 ] 28 121 Hote 1
0.
5 DF |[11590.63 11595 1999.99  1000.0 t 0.7 0.7 -67.1 =59 | 26 300 -
1757224 § 8 DF |16110.33 16109 [1000.0 1000.0 | 1.0 1.0 ~-93.9 =59 5 357 W43
190/246 | 5 DF  |10299.58 oW cw : - =
S |mjumem e jae | e C e |8
5 DF | 11699.54 W o , - Rs:‘
2054276 7 DF (14714.01 14713 )2000.0  2000.02 ) 5.0 4.9 -86.0 —53 2 8 .18 ;%‘
22073091 3 DF 6562.09 6561 200.0 200.0 | 1.0 1.0 -82.7 -5t ; 11 22% 1.27 §
2287330 | 4 DF 8617.08 8616 | 2000.0 1999.984§ 2.0 2.1 -82.9 -52 | 12 273 1.22 3
WOTE 1. Pavload Band > ancmaly MISS = Miss ﬁistance
2. MNot received due to tasking error DEB = Distance to Elliptical Border
BA = Bearing Angle from emitter locatiom
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allowable l.5-degree angular displecement (balf-cone angle) from the payload
antennsa boresight.

13.2  MSORT-R

MSORT-R ig a computerized method for editing the payload PCM data received
from the spacecraft. The MSORT-R program resifes at the tracking stations.
The editing is accomplished in accordance with a set of preloaded selection
parameters called mode structure items (MOSI*s). The edited data, having hed
the extranecus digital date removed (WO DATA words and data not within MOST
limits), is then transmitted to the STC via the 2400-bps data lines. The
resultant computer tape st the 8IC is then for processing.

During the reporting period, MSORT-R was exercisged on a routine basis with
NHS, end as an alternate to COMSBAT transmission with HTS and GTS.

MSORT-R softwere in the SCF had discrepancies which negated routine satis-
factory processing of data received by that method. Additionally, difficultiy
for RTS bit synchromizers to retain bit sync lock on the PCM bit stresm
caused excessive dropouts. Problems bave been significantly reduced based on
lmprovements in the SCF software to correct erroneous time reports, onm coor-
dinated SCF and software changes to improve read-in separation, and
improved bit synchronizer techniques.

13.3 DATA QUALITY

During the 10-day report period, data were transmitted td[:::::]vi& all avail-
able methods (i.e., electrical transmission via COMSAT and microwsve, MSORT,
and via station recorded tape). All three methods were demonstrated satis-
factorily. However, they d4id not result in satisfactorily processed data 100
percent of the time.

Station tapes recordings were generally satisfactory. Improvements were noted
a5 station persomnel gained experience and became famlliar with data link
characteristics and with optimm recording and date processing techniques,

13-:..&”
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The electrical transmission (mlcrowave and COMSAT) perforumed according to
their published specifications.

The following statistics were compiled from & totel of 862 resd-in segments
during the early portion of the J-band tasking. Although this sampling ex-
tends beyond the 10«day report period, it is a fair representation of the
dats processability throughout the report pericd,., Frocegsing problems exist-
ing during the sampling period were also inherent in the system during the
entire 10=day period., Processing of the J-band tasking data was given a
higher priority than the pre-J-band tasking. Pre-J=band tasking was procesg«

ed or reprocessed on:a "time avallable” basis.

13.3.1 First Attempt Procegsing Results

8« TTh received in via COMSAT or microwave

b. 23% received in vis MSCORT

¢. 19% processing aborted on the first attempt
1. 9% received vie COMSAT or microwave
2. 10% received via MSORT

d. In sddition to the 19% that sborted, 11% had discrepancies:
1. % required reprocessing

2. T% acceptsble as processed.
Discrepancies:
Bad spin clocking composite

Wrong reasd-in reve

13.3.2  Net Results Including Reprocessing

Note: Aborted MSORT's were reprocessed from station tapes
a. 91.5 percent acceptable as processed
b. 8.5 percent processing umsuccessfully

1. 6 percent considered "lost" due to problems
on the ground for the following reasons:

Duration too short
Tasking error
Station recording erwor.

13-5
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