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FOREWORD

Thig report describes the performance of the eighth
HEXAGON Program Satellite Vehicle (8V-8). The vehicle was
Llaunched 10 April 1974, and after a 105 day primary '
misgion and a 4 day Solo mission, was deboosted on Rev
1768 on 28 July 197h.

This report does not explicitly cover the Solo
mission; however, results from Solo are used as appropriate
when they contribute substantislly to the understanding

of primary mission events.
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SECTION T
SUMMARY

1.1 INIRODUCTION

The eighth HEXACON Satellite Vehicle (8V-8) was placed in a nominal
85.5 X 165 nm orbit by the Titan IIID Booster on 10 April 197h. Ascent
events were nominal and propesr shebilization of the 8V allowed the
initiation of deployment of the Bolar Arrays at the first station contact,
IRDI. The 873-T7 Subsatellite (+Y) was properly ejected on Rev 3. The 88U
{-¥) Subsatellite was properly elected on Rev 13. The Penoramic Camers
operated throughout the mission and Iits RVs were recovered on Ré;s 208,
681, 1118 and 1701 which oceurred on Mission Days 15, 43, 70 and 106.
BV 1 was recovered from the water when the hook failed to engsge a load
loop, but the other three RVes were vaught in the air. A1l of the £ilm was
fransported into the BVs including 2600 feet of S0+255 color and 3000 feet
of FE-3016 infrarved color film in RV 4., Operations were normal until Rev
1268 when a failure of the take-up integrator servo to reset required
elimination of nested operations fo& the remainder of the mission. ALL
the mapping camers operabions were normal and 100 percent of the film was
transported to RV 5 which wag serizlly recoversad on Rev 973. Solo Tests

were run and the SV was deorbited on Rev 1768 {durineg Mission Day 110).
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SECTION IT
MISSION OVERVIEW

2.1  FPREFLIGHT PLANKING
Misgsion 1208 was the second ¢f the HEXAGON Bloek IT vehicles and
pancremic camera systems. WLth the leak free performagnce ol the soft seat
RCS valves proven on 1207, all the RCH Tanks were filled on 1208 and both
the Primary and Backup Thrusters were initially supplied from RCS Tanks
permitting a cleser wateh op RCE fuel usage. The OA Tank was loaded with
2205 pounds of fuel., The Quantic Horizon Senscor Experiment was carried on
this migsion and was conducted throughout the mission including Solo. In
fp% addition, sixteen accelercometers and an EN/FM Telemeter package were
/

utilized on ascent to ascertain dynamic characteristics of the 5V.

2.2  PREFLIGHT CONSTRAINTS
The Mission 1208 orbit was desigred to:
A. Meintain soler sngle (Beta) within -8° to +30° for the planned
93 days.
B. THave orbit adjusts to oceur on a three-day cycle with every
third OA to be a popitive and negstive burn for close control

of argunent of perigee.

2.2.1 Panoramic Camers Svsbem Constraints

The following weré the consbraliats dmpeosed on the panoramic camerss:
A. Rewind veloeity liwmited to § inches/second.

RB. No 30° seans ot *45° gcan certers.

—FOP-SECREF- / H
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2.3 LAUNCH BASE
The 3V was delivered to the launch pad and mated to the BV on 12 March
197k, The vehicle was launched on 10 April 1974 at 12:20:00.7 PET at the

opening of the launch window.

During launch pad testing, s leak was determined between the High
Pressure Isolabion Valve (HPIV) and the regulator on the "A" side of the
Sensor Subsysten Prneumaetics Module. Bince the leak was small it ‘was
decided to lamunch "as is" without any repair. To sssure that leakage
remained low, 1t was planned to c¢lose the A-gide HPIV for the durastion of

the mission immediately after uncage and optical bar stowing.

2.4 ASCENT
The BV successfully injected the BV into an 895.55 X 164.72 nm orbit.

The achieved orbit was closg to nominal with the deviations shown as follows:

Apogee Altitude (nm) +2. 315
Perigee Altitude (mm) +0.100
Period {second) +1.96
Eecentriclity #0, 00020k
Argument of Perigee (degrees) -2.235
Inclination {degree) +0,010

2.5 OEBIT AND RECOVERY

2.5.1  1208-1 (Fourteen Days Duration)
Solar Array deployment was executed over INDI on Rev 1 with normal

deployment and evection. At KODI Rev 1 the Solar Arréys were repositioned
from +18° to 0%, The §-73-7 Subsatellite was ejected ou Rev 3 and the 58U

Subsatellite was ejected on Rev 13. The DES Antenna was depioyeﬁ.on Rev 12.
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Operatienal photugraphy began on Rev 5 following successful completion
of congtant velocity and health checks. The & side High Pressure Isolation
Valve of the 85 pneumétics wodule was clogsed just after SV/BV geparation a8
planned to minimizge gas loss from the leak detected pricr to launch.

Normal operation was exhibited throughout this segment. No gas legkage wap
detected, the congunphion rate belsg the nomipsl 0.023 pounds pér minuie.
Approximately 28,000 feet of film per capera {ineluding the pre-laurch
fogtage ou the take-up) were exposed and stowed in RV 1.

Post Flight Analveis (FFA) of the recoversd film showed the overall
guallity of the acquired photography to range from very good to poor with
the majority rated as falr. The very good imagery was obtained only on the
alt looking camera vwith clear weather. Foous and On-Orbit Adjust Assembly
{COAA) adjustnents were established for the forwvard and alft looking cameras

respectively.

2:5.8 1208-2 {Dwenty-Eight Days Duration)

Hormal operational photography continuwed throughout thls segment. FPFA
determined Tocus and 0044 adjustments wére implemented on Revs 281 and 291
vesbectively, The HPIV-4 was opesed duving Reve B0 through kG6 totobtain
more data on the preuwmatics leak., FEvaluetion indledted & very small, low
pressure leak which could be tolerated; therefore, the pneumatics module
was vestored 1o normal confipuration on Rev 583 by opening HPIV-A.
Approzimeately 28,800 feet of forward lookirg camers Tilm and 27,700 Test of
aft-~looking camera film were exposed and stowsd in RV-2.

FFA showed overalil guality of acquired photography to range from very
good to poor bub with the majority rated as fair to good, Aft-looking
capera performance was still subjectlvely bebtter than that of the forwarde
locking. The improved dmsgery was abiributed both to the adjustments and
batter atmospheric conditions. Forward looking camera O0AA adjustments
and snow bias exposure eriteria changes were esgtablished to further

improve dmage quality.

JOP-SECREF—/ H
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2.5.3  1208-3 (Twenty-Seven Days Duration)

This segment began with normal operationgl vhotography. FFA determined
forward-looking camera OOAA adjustment gnd exposure criteria changes were
implemented on Rev T52. An emergency shutdown (ESD) occurred on Rev 980 with
with a fallure of the Tomward-looking camera verifieation inberloek signal.
Subsequent analysis showed the cause to be a missing builder roller down
verification signal. Forward-locking camera verificstion interlock disable
(VIA-DIS) was commanded and operations resumed on Rev 996, Wo further

vronlems oeturred during the remainder of this segment,

Approximately 25,200 fest of forwvard-logking camera Film and 24,300 Ffeet

of aft-locking camera film were exposed and stewed in RV 3.

PFA showed oversll quality of the acquired photography/to renge from
very good to poor. The poor guallity was attributed generally to poor
atmospheric conditions, very high sun angles, specular reflections and
shadowless imagery, The aft-looking camers continued to be superior fo
the forward-looking with most of the very good imagery beling on the aft-

locking camera.

2.5.4 1208-% (Thirty-Bix Deve Duration)
Normal photographic operation was ¢btained throughout this segment

except Tor a malfurwtion of the afb-lockling cemera take-up on Rev 1268,
Analysis showed the cause ©o be a failure of the tske-up ilntegrator servo
to reset ab TU brake-off. Operstions were resumed on Hev 1300 butb
compensations for the fallure required elimination of nested operations for
the remainder of the mission.

Porward and aft-locking camers film depletion ccourred on Bev 1694
and Rev 1700 respectively.

Approximately 26,000 Peet of forwar&ﬁlookiﬁg capera film and
approximately 26,600 feet of aft-looking camera film including 2,588 feet
of §0-255 (color) and 3035 feet of FR-30L6 {infrared color) Film, were

exposed and stowed in BV L.

-%HEERET-/H
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PFA showed results similar to these of Segment 3 with the majority of
imagery rated fair to good. The overall image quality of the color and

infrared ecolor photograghy was rated good.

2.6  ANCMALY SUMMARY
Significant anomalies are listed chronologically in Table 2-1. The
list includes a briel deseripbion of the anomaly and its effect on the

mission. A more detailed discussion ¢an be obtained in the reference

PAragraphs.
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TABLE 2-1

HUMMARY OF ANCMALIES
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SECTION IIT
SATELLITE BASTC ASSEMBLY SUBSYSTEMS

3.1 INTRODUCTTON
The following paragraphs summarize the performance of the Batellite

Basic Assemdly (SBA) subsystems as verified Trom Tlight daba.

3.2  ATIITUDE CONTROL SYSTEM (ACS)
The ACS performed within specification; however, the PACS IRA Roll
Channel and Horigzon Sensor outpubs were sporadically sbnormal near the end

of the flight. These abnormalitlies are dlscussed in Paragraphs 3.2.6 and 322.?.

3.8.1 BV/SV Separation

BV/SV separation was complted at approximately 549.5 seconds vehicle
time (vehicle time started 67.68 seconds prior to 1iftoff), Master Clear
Off, which enables the piteh, roll and yaw integrators to accumulate angle;
was at 512.8 seconds and SBECO, which terminates BV abtitude control, occurred
at 537.5 seconds vehicle time., The SV attitude changes from SECO to BV/SV
separation and the attitude and rates as measursd ab BV/SV geparation are
shown in Table 3-1. This table also presents the times in which the SV
attitudes and rates came back within the specified limits following BV/SV

separation [(capbure).

12
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TABIE 91
ROCOTER VENTCLE/SATELLITE VEHICOLE (BY/SV) SEPARATION

TATE AN ATTURUTE KT PU/8V GEPREATICN CAFT
RATE ATTTTOUE (DECRIESY R
- o TR QAT
Aes {deg/sec) H/E at sep {BECO to Eep) ATTTTUDE FAT
- Actual (5) | Spec | Actusl (2) | Speciried | Actual (L)
Gpec | Aotval | Spec | Actual | Suec w/s/ {1y {Mige in {5} {4 in
Integrator | (des) fec) {dza/nec Heo
12,0
Piteh | 20,752 | -0.127 to | 2.B0 23,5 10.85/-0.760] 20,70 {63 *0, 01k {&)
-2, 7
Roll 20786 | ~0.181 | 10,6 | 3.8 135 11LE0/0.85 20,70 (&) £0. 081 (6}
& L T
Yaw 30,758 | 40,13k to e L0 e fB L2005 (&) 0, 01k (&)
«11 .4 ~3,5

(1)
(2}
(3)
(&)
(5)
(&)

H/

Attitude dn degress Lo be achideved in 1500 sevonds.

Actusl time reguired 3o achisve specified atiitude (switch %o Fins mofe plus settling time).
Rate in degrees/sacond to be schieved in 1500 seconds

Actusl time required to achieve specified rate.

Helative to the locel horizomzal.

Hormwal perforimence lodiceting the polnting reguirements are sabtisfled was obmevved st @
nominal gettling tlme of 520 seconds affer the commanded switeh o fine mode (657 geconds
after ze@&r&%émm}. The total 1177 scconds is well within the spee of 1500 seconds snd no
clossr stody vas performed.
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3.8.2  Subsatellite/SV Separation

The Subsat@llite/sv separation events of Rev 13 were as follows:

Bvent Vehiele Tine
Start Neg Yaw Maneuwver TOOR6.2 sec
Stop Yaw TO063.0 sec
Separation TO122.8 sec
Stert Pos Yaw Maneuver TOLAO. O sec
Stop Yaw TOL66.8 set

The ACS parameters Just pricr to the instant of separetion (70122.8

seconds vehlele time) are presemted in Table 3-2.

TABLE 3.2
RATE AND ATTITUDE PARAMETERS AT BUBBATELLITE SERARATION

m PARAMETER SPECIFIED ACTUAL
Pitch H/S +1.0 deg +0,22 deg
Roll #/8 1.0 deg -0.68 deg
Roll Inbegrator - ~0.24 deg
Yaw Tntegrator - ~0.16 deg
Piteh Imtegrator i +0. 2l deg
Yaw Attitude (-18,9 deg desired)
Piteh Gyro Bate (1) +0.1 deg/sec -0.07 deg/sec
Roll CGyro Rats 0.1 deg/sen +0.03 deg/sec
Yaw Cyro Rabe 0,1 deg/sec 0

Maximum retes following separation:

Piten Gyro Hate (1) -0.07 dep/sec
Roll Gyro Rate +(0.2L deg/sec
Yaw Gyro Rate +0.08 deg/sec

(1} Geocentric Program Rete iz connected.

TOP-SEGREF-/
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3.2, Mapping Camere Module [MOM) Cperations

3.2.8.1 MO Calibration Maneuvers

The calibration maneuvers on RBev 965 consisted of a negative pltech
maneuver of 160.1 degrées, Followed by four inertial periods, one for each
calibration. The durations of the inertial periods were 160, 100, 120, and
110 seconds for Calibrations 1, 2, 3 and 4 respectively. The desired pitch
attitides at the bégirning of each calibration were <160, «1Lk9, <142 and
~134 degrees for Calidvrations 1, 2, 3 and 4 respechtively.

A pogitive pitch maneuver was performed after the calibrations to
return Lo nose forward herizontal flight. Upon return to fine mode, the
horizon sensoy was reading +0.108 degreée, dindlcating suceessful exedution of
the calibration seguence. Table 3«4 presents the four calibrations. The
settling time for Calibration 1 is the time from initiation of the piteh
down mansuver to the start of Frame 1. The settling time for Calibrations
2, 3 and 4 is the time from the removal of geocentric rate to the start of

Frame 1 in each calibration.

3.2.4.2  MCM Recovery

The ST-RV {RV-5) recovery is performed with the SV yawed 180 degrees
and pitched down, with the relesse taking place along the 8V X-Axis. The
vehicle rate snd abtbitude paramcters at RV-5 separation (Vehicle Time

15TL67.2 on Rev 973) are listed in Table 3-5.

2.5 Recovery
The piteh down maneuvers preceding RV-1 through RV-4 separations were

all within speeification and are summarized in Table 3-f. The RV separation
performance summary is shown in Table 5-7. It appears that the RV-k
separation lmpulse way heve been in excess of the 166 lb-sec speeification

Tdmit,

16
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TABLE %t

MAZIMUM VEHICLE RATES

DURTHG MOM CALIBRATION

§

e

TAY TWITNY, YRR TOPIATRNT  TTITR,
Duration Vehiele Time at | Settling | o0 BERELE BETEE TURING
Calibration 8T to 87 Frame 1 Time e e

{ge0) {gec) {gec) Piteh Foll Yy

i 150 TLTLEL, 99 395.8 0, 005 L 009 ~(.001
2 Bo 117580, 450 16.65 +, G0k 001 «3, 001

3 100 17ede. b 1565 +0, 006 0, 0L -0, 001

B ) o ’

% ( 80 e 11BL00, 550 16,65 +0.,006 *0, 012 +0. 601

. - Hot o ol0 ) o s )
Sreed e - F0, GLY EOLO2 0, Ok
Specifisd 30 Al leved ¥ 021 0L

1)

Lovg duration to uvse up filu.

RATE AND ATTLTULE PARAME

DAL 45

%55

B OAT BV-D SEPARATION

fen Attitude Genroe Rate
: {(degress) A (degrees/gecond)
Piteh -61 b FIWE (. 067 lineludes Geocentric FProgram Rete)
Foll ~0,12 /8 )
Yaw +0, 10 Integrator 0
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TABLE

36

PITCH LOWR PERFORMANCE PRECEDING RECOVERY VEEICLE SEPARATION

PITCH DOWH ANGLE E;;fﬁg f;fr”“jigfc'i:i@ FITCH DOWH COAST RATH
E”&!;"Eefx E)@w:‘ac 13;'%‘11"!? Spers }%u«ai CU;:igd f;z;;;;;ige ni::;ji; ia;zg
13,0 deg {prwa) (sec) {sec) (des/cec) (qe/aec) (aee/sec)
~3%,h -32.7 150 7 =0 TN =0, 75 £0. 04 -0, 73
e -37 8 -75,8 150 e -3, T8 .75 #0085 -0, 73
3/1118 =375 35,7 150 T -0 705 -0.T5 G, 05 -, 77
buTon ~28.7 =346, 5 150 TG ~0. 705 =0, 75 20,05 =L, T2
TABLE 5-7
SUMMARY OF RV/9V SEPARATION FERFCRMANCE

Plitah Up

Pitoh - Lot B ko

Indused | Lo oF | Rollowing S Ti& Lk . KOLT, ANGLS

. Impulse SRR LRV Sep o P LIS T Meos

RV /Rev - Prior to |, .1 Ineritia, Momert e

By BV oy Removal of |00 "2 Bpee | H/S

L Sep e (slug-t") Arm RN
{1t-sec (dos Manyr Cmd (£4) (geg) | {aeg)
e {dap) U

1/228 Tl L.g 107 -2, 7 9.0 ThORLE 27,13 2.0 | -0.10
/68 1.%6 7.1 125 -35 8 98,2 123087 &2.01 1.0 | -0,06
3/1118 1.4k b7 13k ~35,7 G591 o1y 17.68 .0 | -0,06
L /e 1.0 5.0 172 ~35.5 100.0 838k 11,92 ¥LLG ] 0,08
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3.2.6  IRA 1021 Apowaly
The ACS performed normally until substantial noise on the roll gyro
output of the PACS IRA 1021 was observed on Rev 1487. The noise increased

on subsequent revs; thereforve, the decision was made to transfer control to
RACS and this was done on Rev 1501. Just prlor to the transfer, the nolss
disappeared and did not reoccur during the remsinder of the flight.

Examples of the noise are shown in Flgures 3-la and 3-1b and a normal
analogue rave record ip Plgare 3-le. Filgure 3-1b ghows the transition from
the normal rete of 0.001 4o 0.002 degvees/secmnd to a nolsy output of
approximately 0,015 dﬁgwees/secon& peak to pesk., Figure 3-laz shows
oceasional learge noise spikes 1in addition 1o noise which is similar to that
in Figure 3-1b; the mewimum spike observed was 0.1 degree/secomd peak to
peak., Bome of the large spikes resulted in error signals which activated
& thrust valve as can be seen In Figure R-la.

A fallure mode analysis of IRA 1021 concluded the most probable cause
of the nolse to be a random feilure in the demodulator amplifier or g gain
change amplifier FEB (Puncitional Electronic Blocks). Problems have been
encountered in the past with lesky FETs (Field Effect Transistors), with
intermittent FEB pin connections sod ceracked signel traces on FEBs.,

FEBg in the demodulstor and gain change suplifiers have been replaced

with diserete piece parits on IRA 1026 and subsequent units.

Ro2.T INA LOOT Anomaly .
O Rev 1586 transients were noted on PACS HBA 1007. Intermittent

transients were observed on subseguent revs. The vehicle gltitude was not
affected since control had been transferred to RACS.

Sawmples of the transients are shown in Figure 3~2. The transient
magnitudes vary but exhiipit & & second exponentisl decay aftér the transient

pedlt. Other date indicates transients 4g large ag -1.8 degrees (coarse wode

19

1O SECREF-/ H

Approved for Release: 2023/03/06 C05141847



pproved for Release: 2023/03/06 C05141847
// }i BIFOO3W/2-091325~7h

i s P08

foud

2 | —
|

SCALE FACTOR
0.1°/8EC/IN.
EERE

G2
-
L

. I ‘;.«
Lg-s-f_o 1:2&&0

TIME TN SECONDS

%32
e

Figure 3-18. Splkes Csusging Gas Valves to Fire

i
'

& :

B4 b i

G - f

o= WﬁUﬁWMMWWWW

o P
- i
+ 4 4
tl tl 20 t}u

TIME TH SECONDS

Figure 3~1b. Onset of Noise - Hot Bufficient to Fire Gas Valves

SCALE FACTOR
0.1°/8EC/TN

1
% £ + 20 £ o+ Lo
o] o

Figure 3-lc. Typical Normal Operation Without Nolse

Figure 3=1L
Examples of IRA 1021 Roll Rate Noise - Rev 1hor
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TM) in pitch and -0.85 degrees in roll. Since the piteh HSA signal is fed
directly inmto the piltch rate channel, the transients are a8lso seen on the
piteh analogue rate outpubt. These transients are large snough to have Firved
the thrusters 1f PACS had been the controlling systenm.

A fallure mode snslysis indicated the most probable cause of the bransients
is elther a random fallure in the comparator module of the right radiance
channel of the HSA Electronics Box or a random failure in the right head

electronics which results in & negative spike into the Mixer Box.

22
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3.3 REACTION CONTROL SYSTEM (RCS)

3.3.1 Flight Summary

V-5 was the second vehicle with s complete set of soft seat valves
for the thrusters. Propellant was drawn from RCS Tanks T and 2 until
Rev 938 when ‘the supply was switched %o the 0AS Tank. (Oonbrol was maintained
by the Primery RCS through Rev 1082 when the control function was switched
to the Standby System (HCH-R2) becsuse the thrugt on BEAS 1 and B had
seriously detericrated. The flight was continued with the Standby Thrusters
drawing propellant from RCS Tanks 3 and & until Rev 1742 when the supbly
was switched to the 0AS Tank,

REA and RiM temperatures gave no dndicastion of leakage throughout the
flights

FeR 2 Propellant Consunption

Over the first 938 vevs the ROS propellant consumption averaged 3.0

pounds/day on the Primery RCS. The Standby Systen averaged 4.0 pounds/day

over 685 veve that inciuded the and Solo sectivities. (b)(1)

30543 Thruster Performance
RCB~1 thrust levels were determined using individual BEA chamber

pressures. Flgure 3-3 is & history of the pormalized thrust. The dashed
lines are the 8 percent run to run tolersnce allowed. As can be seen
EEAs 1 and & were seriocusly degraded while REA 7 was just starting Lo

degrade st Rev L1083,

Table 3-8 shows the thrust values Tor RCS-2 caleulated from gyro rates
along with the thrust gttalined during the qualification tests at fuel supply
pressures covregponding to the Teed pressures svallable on the pertlnent
revg., The total thrust for the pailr of thrusters firing was approximately
twice the gualification level. The faet that the thrust valtes for REids
2 and T are consisbtently low and REAs 3 snd 6 sre consistently Bigh eould
indicate a small error in the cg logation or ap error in the determinastion

of the roll gyro rate rather than the differernce in thrust shown.

FOR-SECREF- / H
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TABLE 3-8
RCS-2 THRUST LEVELS COMFUTED FROM GYRO RATES

THRUBT I8 POUWTS

Revy REA NUMBER

Gualification

Lerwse ]
o 1 2 3 b 5 5 7 8 (1)
k%11
1089 5.2G i, 35 5. 90 hogn b, 36 5.31 548 L,o8 5,88
1118 e k8o 5,7 4,38 5.0%
1218 hgv .58 5. 2k b, oz Lok 5,71 3. GG bo7T b b
1ho8 3.99 2.18 3.22 357 Looo
1633 3,41 9,54 2,65 .80 3.6

{1} tualification level is the thrust that wes obtalned during the qualification tegte at the fuel

supply pressure available on the rev listed,
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QE} The estimated total pulse count for RCS-1 through Rev 1083 is showm
below:
REA TOTAL COUNT AVERAGE COUNT/DAY
1 22500 338
2 8000 120
3 83000 12k0
L 5000 3k
5 BOBO Lo
6 G600 79
T 117000 1750
8 5000 3k

The technigue used to estimate the total pulse count is restricted
by the sample vate sttalnshle. Past flight tests have shown that on the
high duty cyele engines the total count may be accurate within ﬁgo%.

The total pulse count on the low duty cyele engines is only accurabe

enough to establish them ag low duty cyule.

26
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3.4 ORBIT ADJUST SYSTRM (0AS)

3.1 Orbit Control

The Qrbit Adjust System was utilized a total of L6 times during the
migsion. The orblt adjust firings were all normal and engine performance
was well within specifications. The catalyst bed resistance Tactor history
was similar to that of other flight engines, exhibiting an inltial increase
followed by a pericd of decline. As can be seeg‘in Table 3-9, Ods ocoecurred

every three days with an adjustment of perigee location every nine days.

.42 Deboost

The deboost was successfully accomplished with one 231 second firing,
followed by & firing to obtain propellant depletion. The depletion was
cheerved to occur &t approximately 185 seconds into the burn, close to
the predicted btime. Engine performance was normal during the deboost and

depletion operations.

2
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TABLE 3-9

QRBIT ADJUST SYBTEM PERFORMANCE

) O!;& Revolution Impulse Planned Achieved AV
Firing Numoer Delivered AV AV Error
Mumber (1b-sec) (£t/sec) (£t/sec) {percent)

1 L& 13439 19,36 19.79 +2.18
2 Gh S0hok 45,03 k.99 -0, 08
3 96 15576 ~23,00 -23.16 #0070
k 143 14966 22,32 22,33 0., 0b
5 192 16320 2k hs o by =0, Ol
6 240 26036 42,20 4oL +0,03
7 2hp 11758 ~18.99 ~19.14 #0.80
8 289 13883 21.76 21,65 -0, 52
g 337 1623k 26,62 26,60 (3, OF
'fnﬁ 10 386 25THS kpozk he bt +, 30
11 388 11608 -19.20 ~19.20 -0.03
18 gl 1ot o, 32 2k b +0, 3l
13 h83 15759 26,91 26,85 ~2. 47
1k 532 2ho18 ho.15 hey,20 +0. 1k
15 534 10731 ~17.95 =18.01 +0.36
16 580 13184 22.15 22,25 +0,38
17 629 17222 28.84 2915 1,05
18 683 11571 21.2L 21.39 +0, 89
19 726 277Th 51,41 51.63 0,43
20 788 1277 -£3.89 ~23, 87 -0, 11
21 Tk LLTEL 21,87 21,68 +0.52
22 823 13136 2, 5L o4, 72 0. Th
23 871 15666 29,57 29.60 +(. 2k
ah 920 25151 by, 73 L7.80 +0,15
25 902 12648 -2, 17 -2k, 16 -0 0k
28
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TABLE 3-9 (Continued)

nging E@;iigiioﬁ Diigziizd Plzfﬁe@ Anhiégaé Ei?ﬁ%

Fumber {1p~ssc) (ft/sec) (£t/zec) (percent)
6 AP 13033 25.43 25.60 +0. 67
21 1o 14719 28y £9.03 #1.68
28 1065 1313280 22,20 22.h3 +1.05
29 1120 20057 43,79 Lz 86 +0.17
30 1162 21596 L7685 LY. 66 +0,09
3L 1164 ik ~33.15% ~32,89 ~0.78
A IRLL 11396 25,4 60 25 he -0 TO
33 L0 14356 38,72 32,64 0,28
34 1082 1768 L.03 3.97 <1, k8
35 1313 12052 peL A7 215 +1.8¢
36 1357 10751 228 2h, 32 +0,16
“y THO6 2511p Bl 2k 63.98 -0, 40
38 OB Birr -16. 49 ~18.71 L -3.96
39 1502 18312 k1,90 heok +0.58
5o 1551 11967 2778 DFLTR -0.28
k1 1600 12528 28.80 29,10 +1.06
b 1516 RO 7.18 715 -0, 32
3 1689 5115 12.02 11,94 ~0LTO
Iy Toh agi7e 83,00 85.13 +2,57
Ly 1768 3LOOO® 87,30 o —
L6 1768 REOO0¥ —— — o

Fhoproxinate valnes.
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3.5  LIFEBOAT IT BYSTEM

On 8V-8 the Type 29 Batteries were carried in Bays 3 and 4 and,
therefore, had less influence on the Lifeboat Magnetometers in Bay 9.
The eguivalent attitude errors of the Q,; P and R magnetometers were less
than 0.5 degrees, The three rate gyros were within 0.05 ﬁeg/sec of the
rates monitored on the ACS gyros. On Rev 14Th & calibration test was
conducted prior to a Solo test vherein Lifeboat II would control the
vehicle. The calioration showed the small induced‘magnetic ddstortion

effects fall within the error allocation for such srrors.

No aneomalies were nobed, Lifeboat Magnetometer prediction checks are

ghowid in Table 3«10,

3.6 ELECTRICAL DISTRIBUTION AND POWER (EDAP)
3.6.1  Solar Arrays

Solar arrays were extended on Rev 1. Power oubput from esch leg
gxceeded the speeification value. Degradation from npormal orbit environments

was 2.8% (average of Tour legs) afber 107 days (1701 revs) in orbit.

3.6.2 Main Bus Voltage
The Main Bus voltage varied from a low of 26.6 4o & high of 31.3 volts.

The allowable range 1s 25.5 to 33.0 volts. Low range voltsge was obbained
during payload opérations With a bus load of 62 amps. High voltage data

wags gathered during charge cycles.

3.6.%  Pover Capability snd Usage

Powey usage ranged from 325 to 387 amp hours/day. The 390 amp h@ur/day
capablility was not execeeded during this mission. Ixeess capability was
demonsbrated with K2s ccourring e minimun of once per day.

A11 Type 29 Batteries operated in a desirable envivomment (4&°P to

S1°F) and performed normelly throughout the mission.

TOR-SEQREE- / H
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3.6.4  Pyro Batvtery Performavce
Byro Battery 1 stabilized at 49°F to 50°F which minimized self

discharge during the mission. Lift off capacity was 11.27 amp-hours.

After 107 days and additional usage Tor instrumentation and self discharge,
a vesidual capacity of 5.8% amp-hours remmined. Cell degradation life
gtill svailable was 11 days.

Fyro Battery 2 followed the ssme pattern with the exception of T

days cell wearout 1ife remgining.

36,5 Lifeboat Battery Performance

The Tifeboat batbery operated normally in a &7°F envirvomment throughout
the entire misgion. A tobal of 229 amp-hours remained at the end of 107
misgion days from an initial 360 amp-hours at launch. Remaining cell

degradation 1ife was 10 days.

3.7 THACKING, TELEMETEY AND COMMAND (77 & )

3.7 Tracking

Tracking performance wae satisfactory throughout the flight. Although
there was no affect on the mission, reduced power output from the SGLS 2
TransmiUber was reported after w health cheek on Rev 1426 Hula. Subsequent
analysis revealed that the transmitiber power level hed been reduged as
early as Rev Tho Hula., This asnomaly is similar to a 25 to 30 4B reduction
in trensmitter power oubput experienced on BV-5 8GLS 2, Transmitter during
Solo. The SV-5 anomaly was abtiributed to loss of pressurization in a
segled RF cavity of the transmitter output sbages and resulted in sdding
a new second epoxy seal on the rear of the cavity and in additional leak
rate testing of remasining transmitbers. Loss of pressurization and resulting
coreng in the sesled cavity i1 @lso the most probable cause of the 8V-8
aneomaly, but this time the fropt seél of the cavity is suspected of being
the source of the leak.

Once the transmitier 1ow pover outpult was recogniged, a series of

bests and heslih cheeks were made and are summarized in Table 3-11.

—TOP-SEQREF-/ H
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TABLE 3-11
SGLE 2 TRANSMITIER POWER THODS

Hav/8ta mm?zg;ei:;?nm Hasbitan &ifwl Anmm{&;tiﬁ,w&*w fargul s g of Teut Tov SGIE ¥
LR Hd h Bealvh -~ BHES B Ouly
18/ £.3 14 Reaivh - A0LE
That 46 Healvh ~
i 85 G, Hesiih -
| SR R A hb Dewiing ¥ sigral streugth Baatth - B0LE ¥ Oy
anin F L] T 46 Deoline in sighel strength Healdhn « A5 & faly
! Py b%5,8 i3k &6 Peviive fn sfgnsl Sbrength Feplth ~ 8008 2 Oy
LA 5978 T e hé Deciine in signel sbrengtk Bealih - 8018 2 Ouly
b a 1298/8 (%] 05 hés Deridns in sigrel streng Hox Gk « 2900 ¥ Only
LG i1 w0 4% Iewyine In signel strengih Healvk - SGLS B Caly
35741 8.2 -1 i sigrel atrength Healvh « BOLO 2 Only
i z&!;x;jc 8.7 s (2 edgnal sheeigth Henlth - Baitelh SO 1 %0 B
“"-«..‘\ PRt B0 o Eofhé sigael sbresgil Heplih - Bwitel BHIE 1 e0'8 to §
1 oahe pRopd P ih elgnsl atrenghh Healbh « Switeh 8618 1 to & Lo 1
m . b1 — b signel mirength Healih ~ Seibeh IS 0 o L o B
i ashafe 6.3 ik 1% ¥ Threshobd Test
15ERSE fRY 17 ik Hov-veherent Sest
15T £.8 w142 1k Sew Fote (1} Diwvpleked thrasnid
1R 1.4 P . ks Tecline o sighsl siresgth Heslth - Switek BGIB & %0 1 tn &
188548 1.8 [ e leeline 11 Sigral steenghi Herith ~ Seineh BGES @ b ) te @
17shiE 1B pre
175578 6.8 e Lé Tompsrabure dage froe 8 o 127 BOLE & Transmitter sn Por one raw.

BOTE (1) Thesahold Tes « Too splsnl cmryiar pover was veihced o 0.1 wett with w0 oommesd vefect. This test verified ibab tie BULS Z Antenrs, zoexlddl cmble

hebwren the melomis apd enltieooupiar, snd part of the amulticoupley i gesd.
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Figure 3-4 ig 2 plot of the normelized signal silrength messurements made
at Hula with the 46 foot antenns throughout the mission.

Corrective action on remaining Block IT Cublce Transmitters will be
to individually evaluste each as to the need Tor additional leak rate
tests, widening of a margingl gap on an HF Amplifier Board, sud resealing

and repressurization of the RF cavity.
3.7.2 Telenmetry

B Tw2e L General Performance

Telemetry system performance was satisfactory until Rev 1203 when
PCM Remote Unit 4A (BU 44) (Mid Section) failed to vome on as progrémmed
at the siart of a Tape Recorder (T/R) récord sequence. RU LB was subsequently
programued on for a T/R reeord sequence between Pogo and Guam on Rev 1024,
Playback revesled satisfactory receipt of normsal dats, and isolated the
problem to RU LA, Two reve of real time Mid Section data were lost before
the telemetry system was configured ¢ use RU &B; however, this did not

f‘ﬁ eurtail or postpone any payload operations. A diagnostic test during the
Rev 1037 Kodl pass in waich RU b4 and RU 4B were both commanded on allowed
an evaluation of the RU bA power input circuitry via monitor BhE2, POM
Remote Unit L& On/Off Monitor and revealed that the power input ¢ircultry
(fuse and on/off switeh) was operational, but that the RU hA did not reply
to the PCM Master Unit request for data.

ALL later operations ubilized Remote Unit 4B with the exception of
Guantic Experiments for which RU LA was programmed on, since the Mid
Section data was not relevant to the Quantic operations. The use of RU 4B
was restricted to support of the primsry mission so as to reduce the rumber
of on/off eyeles and operational time. RU 44 failed to respond on any
of the Quantic operations when 1t was programmed on.

ALl other operations of The telemetry system were satisfactory

throughout the mission.
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All BU failures, both Block I and IT, that resulted in no reply or
power supply f&ilures zod all such BU Ffeilures which have occurred at the
vendors faclility are belng reviewed in an effort to isolate the most
probable cause of the failure. As of this date, failure data has not

revesled evidence of 2 generic problem.

2.7.2.2  Ascent FM/FM Telenetry
The performance of the ascent FM/FM Telemetry System via the SGLS 1

1.7 MHz FM Subcarrier Link was good except for the failure of one vibration
transducer located on the ¥ fxis at Station 1642, Data from all other

transducers was reported as belng good.

3.7.3 Tnstrumentation

Table 3-12 presents the instrumentation anomalies at Tifboff.

TABLE 3-12
TNSTRUMENTATION ANOMALIES AT LIFT-OFF

Monitor Ttem Condition
Tumber
§152 D Low 8H + LS Temp 1 Open, .06 TMV
H370 Time Word Converter No. 1 Veltage Will read low by
H3TL PTime Word Converter No. 2 Voltage about 80 MV
B511 OAS Tank Temp L Single samples
may read in error
POO2 TP Drive 1B Sun Error Randomly reads
Uon TMV
PI6T CPA+ May Tail limits
P368 CPB+ at C-

36
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3.7.% T & T Equipment On/OFf Cycles and Operating Time

The utilization through Bev 1701 of selected T & T equipment is

gummariged below:

Frimary Bguipment On/Off Cyele Operating Time

{(hours)
SHT8 1 1952 195 b
T/R 1 7572 L27.80
PeM 1 (1) 8180 57L.60

(1) Includes bobh RU A and RU 4B time. RU 44 had approximately 5623 on/off
cycles snd 327.67 operating hours ab the time of failure oa Rev 1023.

3.7+5 Command

3.75.1 Geperal

The wvehicle SCGLS command equipment was utilized to recelve more than

19 million bits with no velicle piroblen indications.

3.7.5.2  GFE Command System
A. Extended Command System {ECS)
The ECS resgyonded gabigfactorily in &1l command modes vesulting
in the loading of 245,657 SPCs in memory. Of these 104,216 SPCs

weyre output by both PMlls for decoder processing. The remainder

were erased prior to thelr time label matches. The only rejects

experienced were due Lo RIS problems.

The accuracy and stability of the ECS Clock, as computed for each
flight segment, are llisted in Table 3-13.

TABLE 313
ECS CLOCK PERFORMANCE

Begment Accuracy (Ave: Stzbiliﬁy .
verage 6 hour period)
12081 1.11 parts in 10? 5.60 parts in 1010
12082 8,10 parts in 108 2.59 parts in 160
1208-3 L,78 parts in 108 g, bl parts in 1011
1208 1.97 parts in 108 1.3k parts in 1079

TOP-SECREE-/ H
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B. Minimal Command System (MCS)
The MCE responded correctly to all commanding. The MCS was commanded
iato the Operate Mode on Rev 18,

C. Remote Decoder/Backup Decoder
The Remote Decoder wias uged for sach of thé five recoveries. The
performance of both channels vas verified from telemebry to be

proper in esch case.
One command wasg issued from the Backup Decoder on Rev 18.

D Command System Usage Summary through Rev 1701

System Totel Uperating Time - Hours
BOS 2502.8
MCS 6.0
Remote Decoder 8.3
Backup Decoder 0.05

There were no commend systenm anomalies during the eptire missgion.

3.8° MASS PROPERTIES
A history of 8V mass properties throughout the flight are tabulated in
Table 3-1k.

4.9 PREFLICHT WINDS ALOFT LOADS ANALYSIS
Table 3-15 presents g chronological tabulation of the winds aloft
computer runs for 8V-8. The results gre plobtted in Pigure 3-3.
! A series of nine pre-flight winds aloft observations were made using
Rawinsonde balloon soundings over a three day span, & April to 10 April 1974,
The & April 197k resulbs were within the established ecritiecal 100
percent criteria for all monitored parameters and resulted in a go for lasunch
recommendation; hovever g ground eguipment problenm developed which caused g

2l hour Faunch delay.
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The § April 1974 results indicated excessive booster TV fiuld usage

for control and also one instance of exceeding the maximum Alphs § Bar
constraint. The deta indlcated an inereasing winds aloft trend, consequently
the launch was delsyved 24 hours.

The 10 April 197k data initially (T-12.73% and T-6 hours) violated the booster
gpecified TVC fluld usage; however, the succeeding data onalysis indlcated
& decreasing winds aloft trend vwhich became mceeptable, ie, less than the
106 pervcent allovable, at T-b and agein at T-2.6.  Consequently, a go
for leunch recommeuvdation wag issued.

Ap R-1T7 day preliminary loads data compsrison analysis was sccomplished
on 8 March 1974, Martin Meriette Corporation (MMC) werified the SBAC
regults a8 being accepiable by letbter (MMC Th-¥-30420) dated 11 March 1974,

3.10 SOLAR ARRAY (S4)
Deployment and evection of the left (<Y} 84 is shown in Filgure 3.5 and
for the right (+Y) 8A in Figure 3-7. The acrays were deployved at the first
€ﬂ§ station pass, INDT, and were pepositionsd from +18° to 07 at KOOI on Hev 1
for maximun oubpub at the initlal Tlight beta angle of ~2.6%.  The arrays
were repositioned on Rev T13 to +10.7° on the right and +#12.5° on the left
when the beta angle reached +7.6%. On Rev 1134, the arrays were repositioned

o %1af when the beta angle resched +15.2°.

3.1 THERMAL CONTROL
3.11.1  Mid and Forwerd Sections Tneluding MOM

The Flight temperstures of the Mid Section, Forward Sectilion and MCM
are summarized in Teble 3-16. This date indicates that the average section
temperatures were well within the required design 1imits. No design changes

are Fortheoming as a result of SV-8 flight experience.

2,1L.2  Aetive Therme]l Control (ATC)

The Active Thermal CUontrol reference temperature in the Mid Bection

remingd relatively constant throughout the flight as shown in Figure 3-8,

ko
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TABLE 3-16
THERMAL DATA SUMMARY

Vehicle N . Design V-8
Section Paraneter Limits Actual*
Toca hg/o1 65
Mid
Section TEU &7/93 0
Tsy ~ Toea 5/ -k 2
Forwvard TFWD AT/93 68/4
Section
- o+
T = Trca 20 0/6
Towo 32/69 53
APSA ooty 30/85 53
DBS Panel 32/90 60
DEFINTITIONS
TTCA = Orbit average radiation temperature of the TCA Compartment structurs.
TSU = Orllt average radiation tempevature of the BU Comparitment structure.
TFWD = Orbit averszge temperature of eazch Forward Sectlon bay based on the
average temperature ol the bulkheads.
TENC = Orbit average temperature of the MCM enclosure.
TTH = Orbit average Satellite Recovery Vehicle takeup temperature.

Temperatures are in °F.

% The actusl temperatures shown are taken Trom the Tirst week of Ilight alter
gtabilized thermal conditions had been reached. During the remaining
portiong of the flight these temperatures genersally did not c¢hange more
than 2°F.

TOP-SEEREE-/

Approved for Release: 2023/03/06 C05141847



Approved for Release: 2023/03/06 C05141847

W/ H BIFOO3W/2-091325-7h

&
1 -
e i =
o
® &
o o
o} =
&
&
@ o
&
o
[ e
o &
G
o) [ig]
o o B
O]
{3} i E-;:
e £ -4 8% g
<) 2 9 4
@ :i‘ ‘:"Q
o - o £
- 3
© & o
©—¢ o 5
o =
10
@
® -
O
&
® - &
® P
© — g
®
® -
®
&
© -
1 i i i L f £ 1 i i
g e 03 S
&a"mlﬂ

Approved for Release: 2023/03/06 C05141847



™

Approved for Release: 2023/03/06 C05141847
BIFOO3W/2-091325-Th

The change in orbital beta angle that oceccurred during the flight would,

by dbself, have produced an obvious change in teémperature, The seasongl
change in solar constant, due to change Hdn disténce from the sun, possibly
along with & cooling trend of up to L°F pér week seén On some previous
flights, appeared to counteract the effect of beta angle, The RV heater
control zones, which are actively controlled to the reference temperature,

were generally at the desired tempersbure.

3.11.3 Aft Section

Acceptable APt Section tempergiiure control was maintained throughout
the £1light. ALl eguipment temperatures remained within desiegn limits as
shown in Table 3-17.

The SV-8 Aft Section was configured to accommodabte a beta angle range
of -15°% to +60° as follows:

o Batteries vere relocated to Bays 3 and I,

o More Flexible Optical Solar BReflector (FOSR) wes used in the new

paint pebtern shown in Figure 3-9.
o RCS Tanks 1, 2, 3 and I were all installed.

The FOSR covered doors on Bays 2, 3, 4 and § were instrumented and
preflight predictions for uncontaminated and worst case contaminations
togethey with the flight deta are shown in Figure 3-10. Booster contamination
degradation appears similar to that of other flights.

The wide beta range flown on 8V-8 provided an opportunity to chserve
the performance of the new ALt Section thermal design over a varieby of
environmental conditions. The close correlation of equipment tembperature
levels with preflight predictions over the beta range -2.0 to +28 degreées

substantiates the predicted ecapabilities of thig design.

3.1L.4  Quantic Experiment

Figure 3«11 shows Horizon Sensor mean temperatures versus Beta angle,
while Control Flectronics {located in Bay 11) temperatures are presented in

Figure 2-12. The Star Tracker heads were not temperature instrumented.

TORSEREE-/ H.
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TABLE 23-17

}1 BIFOO3W/ 2-091305 - Tk

APT SECTION CRITICAL COMPONENT TEMPERATURES (°F)

Critical Component Degign Limit Steady Stabe Range
Power Distribution Junction Box —30/165 Tk/85
Cuarge Curreéent Controller 2 -30/170 91./98
Type 29 Patteries, Pay 3 35/70 h3/50
Type 30 Battery 30/60 L5 /L7
Type 31 Batteries 40/90 45/hg
Type 29 Batteries, Bay b 35/70 43/49
Positional Drive Assembly =30/160 55/80
Solar Arrays -125/225 ~76/1h5
Inertial Reference Assembly 50/135 98/11k
Horizon Sensor Assembly Heads 0/130 77/85
Gyros 50/210 147/170
Orbit Adjust Tank T0/100 69/88
Quad Valve Lo/200 108144
Tape Recorders 20/120 T2/92
Transmitters ~30/170 72/96
Pulse Cods Modulator Master =30/170 h/102
Programmable Memory Unit A SLo/1hs 79/95
Programmable Memory Unit B ~B0/1hs 79/104
Clock -h0/153 89/108
Minimal Commend System -ho/1k9 59/80
Reaction Control System Tanks 4o/1ho 67/10k4
Plumbing Bay 12 35/140 77/95
Plumbing Bay 6 35/140 75/87

FOP-SEERFF-/ H

Approved for Release: 2023/03/06 C05141847



Approved for Release: 2023/03/06 C05141847
"FUT—SL'U(H—/ H srroosi/z-o91325-174

EQUIPMENT SECTION DOCRS
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OAM-RCM: RCS skins Bays 3 and 4 white; remaindsr all black/aluminum.

Figure 3-8
Aft Bection Paint Patbtern
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ALl temperatures romained within the desigu limits throughout the flight,
and flight dasbta showed the expected temperature effects of changing Beta
angle,

23
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SECTION IV
PAYT.OADS

L.l SENSOR SUBSYSTEM

4,1.1  Coarse Film Path

Both coarse film paths (supply, loopers, steerers, articulators and

takeups ) exhibited nominal operation throughout the mission except Tor a
forvard-looking camers takeup malfunchtion in Segment 3; and an aft-locking
camers takeup malfunction in Segment 4. In the former case, the cauge of
fallure was determined to be & missing bullder-roller down~verification
signal, normal operation was resumed by disabling the forward-looking
camera verification interlock (VIA-DIS Copmand employed). The aft-looking
camers takeup walfunction was determined to be a fallure of the takeup
integrator servo to reset at TU brake-off; cperatiocn was resumed bub with

nested operations eliminated.

L,1.2.7 Fine Film Path
Both fine film paths performed nominally throughoubt the mission.

Lo1.3 Command and Control
The command and control subsystem funehtioned normally throughout the

misgion. Focus, On~Orbit Adjust Assembly (OOAA) and exposure adjustments

as determined by post flight analysis were made.

L1,k Optical Bar Performance

Mechanical and opticsl performance of both opbical bars was nominal
throughout the mission with the optical pverformence of the aft looking

camere being superior at all times.
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4.,1.5 Pneumatics Subsysten

A small leak was discovered on the A-Bide during lauxich pad testing.
Evaluation showed the Jeak to be small and to be comtrollable by the high
pressure isolation valve {HPIV-A). Tt was decided to launch with the leak
and 0 cloge HPIV-A for the duration of the misgion lmmediately after
optical bar stowage following SV/BV separation. Additional information
on the leak was obtained during Segment 2, vwhich showed that the leak was
low pressure and very small. It was debermined that this small leakage
eould be tolerated and HFIV-A was subseguently opened restoring the
pneumatics module to ite normal configuration for the duration of the

mission.

L,3  SUBSATELLITES

Two Subsatellites were carried into orbit on SV-8. A 432 pound
Subsatellite System (ejected woight 378 pounds ¥ was carried on the -Y
side of* the Forward Sectlon. Separation of this Subsatellite ocourred at
Rev 13.5 following an SV vawv maneuver of 185.9°. Separation cccurred at
8° Worth latitude on the descending node. All Subsatellite separation
seguence events were within specified limits and the Bubsatellite went
orn to achieve its desired orbit.

A 458 pound .B8<T3-7 Subsatellite {the ARPA Transfer System [ATS])

carried on the +Y Gide of the Forward Section (ejected weight was L06 pounds).

55
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Separation of this Subsatellite occcurred at Rev 3.4 which coincides with
31° North latitude on a desceénding node. Again the Subsgatéllite separation
sequence was within desired tolerances and the Subsatellite achieved its
intended 435 #3% nm circevlar orbit. OGFE payload separation from the
orbiting ATS 4id not occur, however, and the absence of telemetry on board
the ATS made a complete post fllight analysis impossible.

Analysis of asvailabile tracking data leads to the conelusion that the
most likely cause of the anomaly was the failure of the ARPA Payload
Separation System and that the ejection rocket energy caused the ATS to

spin up to the final, observed 4 rpm.

Lhoho MAPPING CAMERA SUBSYSTEM
The operation and performance of the fourth 87 Camera System flown

on BV=8 is considered excellent.
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SECTION ¥V
REENIRY VEHICLE SUMMARY

5.1 SUMMARY

The recovery statistics are ghown in Table 5-1 and Figure 5-1.
Parformance of the RV subsystems is summarized in Table 5«2, ALl BV on~orbit
and reentry events occurred as planned and the RV £flights followed
the predicted trajectories. Three recoveries terminated in aerial
retrieval., RV-1l, sven though exhibiting a stable fully inflated main
chute and target cone, was recovered from the water by Surface Recovery
Units. It appears that a very shallow engsgement of the retrieval loop
and the crown ares of the farget cone permitited 2 hook tear through
without engaging a load loop.

The outer wraps of film on one stack on RV-3 were torn and loose
due to relative motion between the film stack and the RV after pin failure.
The second pin in RV-3 was bent end significant RV and takeup damage
ocevurved during the pin removal operations required to permit despooling.
Aerisl retrievel loads exceesding the core pin sbtrength are expected.

A1l subsystems performed satisfactorily and met all mission

requirements, ses Teble 5-2.

5.2  REENTRY VEHICLE FPERFPORMANCE

AL RV on~orbit functions were normal snd oceurred on time. The BV
provided a satisfactory piteh angle for each RV separation. AlL other
SV/BV interface funetions were nominal.

The RVs were adequately epin sbabilized during the vscuum coast
phase and aerodynamically stable during the atmospheric phase of the
reentry trajectory. Figure 5-1 shows the enbtry condlitions at the time of
drogue ?eyloyment which are also within the design envelope.

5T
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TABLE 5-1
HY RECOVEEY SUMMARY

H/

i

A N Y BY 2 B 3 WY &
RV ferial Wupber 36 55 3 3%
Recovery Bev Humber et EX578 1118 170

Recoery Lot

A

1B June 1978

2 raly 19

Payload Weight {30} {Meesurad
Weight From Becovered RV

Forward 2810 15%.0 P
ATE BRI0 15%.3 6.6
Ynbalanse Ferseud L] B ¥ KPBN BB

8V Orbit {(hp X t:a,/n:p)*

#5007 x 158.07/28h. 8

5,95 w 15/ A8

w GV Fitel fngle (degree) -33.5 SRTLT 7.5
Hominel FIF Ltitude (°8) 18500 FE iH.00 Lo
Twpaet Loostion Ereor (EFPD
Versus Teapot Dvalvation)
towrahoot (wm) 1.8 9,0
Undervsnont {nn} 0.5 [LgS
Cross Track (um) 1.8F oW 2.8 8 9.5 E
Besovary {Aerint)
Hgdtude {16 Wabey Recovery 7 BG 38, 800 55500
erpohube Conddtion 4 fone & L Maln Toars & Cone & 1 Meln Tesr Mo Damage Mo Danage
Betyieval Pass 2 L &
RC/Payiond Condition Gogd G Good Gt

*hy = Altitude of DPerigee {tm), ba = Aibivude of Apoges (nnm),

wp = Argament of Feripes (deg)
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RV SUBBYS

TAPLE 5~2
TEM FERPOREMANCE SUMMARY

Y BUBSTSTE/ FUNCTLION

FPERFURMANCE ASSESEMENT

On Grbit Thermal Proteetion

Hormal AP
o P Corbelner = T o
% REF -5, L°F
o Power Usage {Wabts/RY)
Mawdoum 18.9 (First day in orbit)
grobilized’ 6.3 (Ninth dey in orbit)

Al Lowahle =20

Trim and Zesl

Hormal

Dlaetricnl Power and Distribution

Rormel

o ALl batteries activaied.

o ALl voltages ab least 24,0 volt open cireuit volisage.
o BV & Main Bettery venbted small smount of elsctrolvie

overboard .
o One of thres redundant wires loose on Burndy
Terminal Board on RY 2,
Stmacture Hormal
y Subsysten Hornsl
Hornal
Ratro Motar Hormal
Bormal. Low lewel PCOM cosmmubabor chennels vead b to 5

Yracking, Telemetry and Insbrumentation

counts nigh on RV 1 and RV b,

Heat Shield Wormal
Base Thermal Protecltion Hormal,

Sequential Warmal
Recovery Hormal
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5.3  REENTRY VEHICLE DBUBSYSTEM PERFORMANCE

Three secondary discrepancies were observed during the post flight

examination of the recovered vehicles.

A

Looge Wire

Cn RV-2 one of the three redundant wires was loose in a Burndy
Terminal Block. HNo anomalous pre-flight teet or flight behavior
¢ould be attributed to the loose wire., Addiftional emphasis will
be placed on manufacturing and inspecitlon personnel to ensure that

all procesges and procedures are followed.

Batteries

On RV 4, the Main Bathbery vented a quantity of electrolyte Through
the overboard vent. This condition may have been aggraveted by
reduced cell bleock préessure, with the leong time orbit vacuum
exposure. FPreviously initiated corrective action to make more
sbringent lesk test verification of the cell block was not
effected on this battery. WMain batlteries which incorporate this
leak test are instelled in BRVs in Position 4 of SV+9 and 8V=10
and all BVe in SV-11 and up.

PCM Commutator
Tow level channels on RV 1 asnd RV 4 read 4 to 5 counts high. No
data was lost since the flight data measurements can be compensated

by taking ivto aceourt the amount of offset.

5.4 STELLAR TERRATY RECOVERY (RV-5)
BY 5 {8/ 1804) was successfully recoversd on Rev 973. Recovery
atatisties are shown in Table 5«3. ALl RV subsystems performed normally.

The 8V provided a sgtisfactory piteh angle after 2 vaw reverse and all

other Interface funetions were nominpal.

The predicted impact poiéﬁ (PIP); the estimated point/of parachute

deployment (EFPD) and the air snatch point are shewn in Figure 5-2. The
miss distance between the FIP and EPPD was caloulated o be 2.9% nmm short

and 3,69 Hy West of the ground track, The capsule was recovered at 13,500

feet on the first pass.
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TABLE 5-3
ST-RV (RV-5) RECOVERY SUMMARY
Recovery Rev 973
Date 9 June 197h
Payload Welght (100%) 69.82 1b
8V Recovery Orbit
-/ Perigee (rnm)/Apogee (rm)/Argument Perigee (deg) 85.20/152.58/136. 44
8V Piteh Angle {after yaw around) (deg) 63,3
PIP EPPD Air Cateh

Latitude 15° 00" 15° 03" 15° 147

Longitude 166° 51,61 166° 55° 166° L1t

Altitude 1%,500 £t

&2
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APPENDIX A
GLOSSARY OF TOHRMS

ACS Attitude Control System
ARPA Advanced Research Projects Agerney
ATC Actlve Thermal Control
ATS ARPA Transgfer System
BV Booster Vehicle
BY/8Y Booster Vehicle/Satellite Vehicle
BBE Doppler Beacon System
EC3 Extended Command System
EDAP Electrical Distribution and Power
EFPD Estimated Point of Parachute Deployment
ESD Fmergency Shutdown
FEB Functional Electronic Blocks
TET Field Effect Transistor
FOSR Flexible Optical Solar Reflector
GFE Government Furnished Egquipment
HPTV High Pressure Isolation Valve
H/8 Horizon Sensor
HEA Horizon Sensor Assembly
IRA Inertial Reference Assenbly
MCM Mapping Camers Module
MCS Minimsl Command System
MMC Martin Marietta Corporgtion
nm nautical mile
QA Orbit Adjust
OAM Orbit Adjust Module
OAS Orbit Adjust System
GOAA Oni~Orbit Adjust Assembly
6l
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APPENDIX A (Conbinued)

PACS Primary Abttitude Control Systen
oM Pulse Code Modulator

PDWN Pitech Down

PFA Post Flight Anglysis

PIP Predicted Impact Point

vy Progremmable Memory Unit

o7 Pacific Standard Time

RACS Redundant Attitude Comtrol System
RCM Reaction Control Module

RCS Reaction Control System

REA Reaetion Engine Assembly

REM Regotion Engine Module

Rev Revolution

RS Remote Tracking Station

RU Remote Unit

RV Reentry Vehicle

84 Solar Array

SBA Satellite Bagic Asseubly

SBAC Batellite Basic Assembly Contrsctor
SECO Btage IT Engine Cub-0ff

Sep Beparation

3GLS 8pace Ground Link System

Solo System Engineering Test after Fourth RV Separation
SPC Stored Program Command

SREM Solid Rocket Motor

85 Sensor Subsystem

35U Bubsatellite Unit

ST Stellar Terrain
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APPENDIX A (Continued)

Stellar Terrain/Reentry Vehicle
Supply Unit
Satellite Vehiele

Two Camera Assembly

Tape Recorder

Telemetry, Tracking and Command
Take-Up

Thrust Veetor Control

Verification Interlock Disable
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