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FOREWORD

This report describes the performance of the second
HEXAGON Program Satellite Vehicle (SV-2), The
vehicle was launched on 20 January 1972 and completed
its primary mission with the recovery of RV number
four on 28 February 1972, This report cncompasses
these 40 days.
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Section 1
SUMMARY OF GENERAL SYSTEM PERFORMANCE

1.1 8V SYSTEM PERFORMANCE

Following a launch hold initiated by a low resisfance in the Titan IIID Boostér
Vehicle pyro circuit and extended to 30 days by replacement of the BV thrust vector
control valves, the Satellite Vehicle was injected into a nominal 86 by 188 mom orbit.
Ascent events were all nominal and proper stabilization of the 5V allowed deployment
of the Solar Arrays on the first rev. The Subsgatellite was properly ejected on Rev 14,
The performance of the 8V with respect to the primary mission objectives are summar-

ized for each of the four mission segments ag follows,

Begment One

Operational photography commenced following completion of Sensor System health
checks. In spite of minor anomalies involving a take-up brake malfunction, a pneu-
matics system leak, and Optical Bar shutdowns during nested operations a full load of
28, 000 feet of film on each side was exposed and transported into BV 1. BV 1 was
suecegsflidly released and aerially vetrieved on the 7th day. Beveral of the outer wraps
of film were found to be torn, wrinkled and twisted due to sheared take-up core pins
during recovery but the percentage of damaged film was small., Photographic image
guality was considered to be fair for both the forward- and afi-looking cameras,

Operational photography continued using BV<2 and progressed normally, except
for an isolated high tension ESD, until Rev 272 when a catastrophic break in the B-8ide
film strip occurred. No further usable photography was obtained on the B-Side. RV 2
was almost fully loaded with 27, 500 feet on the A-side, and 27, 700 feet on the B-Side.
Release and aerial retrieval was successful on the 20th day. Image quality for this
film load was rated as improved over Segment 1 with the aft-locking camera results

being somewhat beiter than the forward-looking camera.
8

—TOP-SECRET-/ H

Approved for Release: 2023/03/06 C05141838



Approved for Release: 2023/03/06 C05141838

H BIFG03W/2~067069~72

Segment 3

Monoscopic operation of Side A (forward-looking camera) continued using RV 3.
18, 200 feet of film was loaded on the A-S8ide and RV-3 was successfully released and
aerially retrieved on the 29th day. Image quality was not as good as Segment 2.

Segment 4

Monoscopic operation continued using RV 4 and 28, 600 feet of film were loaded.
Excessive REM valve leakage necessitated the release of RV 4 on the 40th day.
Release and aerial recovery were successful, Image quality was comparable to that
of Segment 3.

1.2 SBUBSYSTEM PERFORMANCE

With the exception of the Reaction Conirol System, the performance of the 8V
Subsystems throughout the mission was generally excellent. Execept for the RCS, all
primary equipment functioned throughout the four mission segments and no backup

equipment was required. Subsystem performance is summarized as follows:

Attitude Control System

The ACS met performance reguirements in all operating modes.

Reaction Control System

Severe REM leakage and pulse degradation occurred on this flight resulting ulfi-
mately in the termination of the mission with no S0L0O phase. Extensive task force
activity is underway to isolate the cause(s). SV=3 operational constraints are being

considered.

Electrical Distribution and Power

IMie to the beta angle constraint and the relocation of the Bay 12 battery module
to Bay 3, the EDAP system performed normally throughout the mission even though

the ascent contamination of the aft section reodcurred as in 5V-1,

—TOP-SECREF-/ H
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Orbit Adjust System

As in BV-1 the OASB eontinues to perform flawlessly and meet all requirements.

Tracking, Telemetry, and Command

With the observance of the antenna paitern recommendations and the prohibition
of certain 11 and 12 bit ECS commands, the TT&C Bystem meets all requirements.

Lifeboat IT

Health .checks show performance requirements to be satisfied. The battery capa~
city was entirely adequate due to proper tank heater management. An actual Lifeboat

IT deboost was successfully performed.

Structures and Mechanisms

All performance requirements were again met including the proper ejection of the

Bay 11 contamination experiment shields during ascent.

Thermal Control System

All active and passive thermal control designs performed within requirements,
Evaluation of the asceni contamination using on-orbit thermal data was entirely

successful.

A more detailed discussion of these subsystems is presented in subsequent sections

of this report.
1.5 ANOMALY SUMMARY

Signifieant anomalies and malfunctions are listed chronologically in Table 1-1,
The list includes a description of the anomaly, the mission consequences, the changes

indicated for subsequent vehicles and a cross-reference to the appropriate paragraphs

where detailed discussions may be found.

10
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Table 1-1
ANOMALIES
Day Degcription Trmpact Cross Reference
1 85 Pneumatic System Leak Low pressure shut~off valve on A~Bide failed Paragraph 7.6
open, High pressure Isc valve was closed and
mission completaed with both FPs supplied from
the B-Side of the system. HRedundant latching
relays on these valves to be implemented on
5V-5,
1 TU Brake in BEV-1 not Logie failure in SCC I confined to TU 1 only. Paragraphs 7.1
actuating Switched to 8CC I to eliminate anomaly, and 7.3
2 Inadvertent OB shutdown Sugpected electrical noise cansed OB shutdown Paragraph 7.8
during nested operations on two occasions, Nested ops resumed. Noise
suppression fix is effective on 5V-3 and up.
7 Outer film wraps on RV 1 Core locking pins sheared during recovery. Paragraph 8,1
loose and tangled, core pins | Delays despocling operation but no design
sheared changes are indicated
7 Hole in RV 1 Aft Bulkhead Hole caused by parachute swivel during deploy- Paragraphs 8,1
ment, Minor light fogging of film, Doubler and 8.5
addad to aft bulkheads on 8V-3 and up RVs
19 Loss of B-Bide tension Apparently caused by breakage of B~Side film Paragraph 7.2
strip. Cause is unknown, Problem is currently
under investigation,
19 RCS 1 REM leak Primary REM valves began leaking. Switched Paragraph 2,2 and
to RCB 2, Cause currently under investigation. subparagraphs
23 One OA valve raonitor failed | Failure shown to be a microswitch malfunection; Paragraph 3. 1

valve operation was norrmaal. No change
indicated,
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Table 1-1 {(Cont.)

Day Degeription Impact Cross Reference
25-29 | RCS 2 REM leak Redundant REM valves began leaking, Paragraph 2.2 and
Propellant usage rate seceptable for completion subparagraphs
of mission,
29 8V tumbled during yaw for Tumble caused by failure detector shutoff of Paragraph 2.2 and
negative OA4 HCS 2 due to thrust degradation of leaking REMs, | subparagraphs
BV captured with RCE 1 after three tumbling revs,
30 RCE 1 propellant usage Jgage up to 16 Ib/rev (nominal is 0.4 th/rev), Paragraph 2.2 and
increase Transfer to RCS 2 where usage is also higher subparagraphs
than nomingl but sfill acceptable for mission
completion.
39 RCS 2 leak increases, Leakage on BCS 2 increased to 8 1b/rev, Paragraph 2. 2 and
aubparagraphs
39 SV tumbled Tumble capture with RCE 1 after 4 tumbling revs, | Paragraph 2.2 and

RV 4 was recovered next day and LEB~II deboost
followed two revs later,

subparagraphs
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Section 2
ATTITUDE CONTROL

2.1 ATTITUDE CONTROL SYSTEM

The 8V-2 Attitude Control System (ACS) performed as expected and met all
specifications that could be measured. The summaries presented in this section detail
thoge requirements that could be verified from flight data. The performance of the

control force equipment elements is reviewed in subsedtion 2, 2,

2,1.1 BV/SV Separation

BV/SV separation was complete at approximately 539.2 seconds vehiele time.
(Vehicle time staris 67 sec before lift-off.) Master clear off (MCLR), which enables
the pitch, roll and yvaw integrators to accumulate angle, was at 513.4 sec and SECO,
which terminates BV attitude control, oceurred at 527. 2 sec vehicle time., The SV
attitude changes from SECO to BV/SV geparation and the attitude and rates as measured
at BV/SV separation are shown in Table 2-1. Also, the times in which the SV aititudes
and rates came back within the specified limits following BV/SV separation {capture)
are shown in Table 2-1.

2.1.2 Subsatellite/SV Separation

The significant Subsatellite/SV separation events of Rev 14. 6 were as follows:

Vehicle Time

Event {sec)
Coarse Mode 76203.6
Neg Yaw Rate 76204. 2
Stop Yaw Rate 76224, 0
Separation 76293.4
Pos Yaw Rate 76309.2
Stop Yaw Rate 76329.0
Fine Mode 76359, 0

13
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Table 2=1
BV/BY SEPARATION

¥

H/ E

Rate and Attitude at BV/SV Beparation Capture
( dj;aﬁec) /s fitmde (ee... Attitude Rate
' at Sep ABECO-Sep)

Specified |Actual |Specified | Actual | Specified éﬁf@;}?{i Spg;igﬁ;eam u xﬁj&fﬁi) %:g;ggg{& “ Té;:t&ai(:;
Pitch| 20,752 [-0.025 ;25,85 10} 4gq |<0-40t0 1408/ | 4 g 665 £0, 014 109
Roll | £0.786 [-0.269|71:50 80 | gy [ #2.9910 LT/ g 4y Sae | 0021 256
Yaw | 0.752 [+0.175 77590 %0 |~ LT8O :{m 40,64 R +0, 014 665

{1y Attitude in degrees to be achieved in 1500 gec

{2) Actual time required to achieve specified attitude (switched to fine mode plus settling time)
(3) Nate in deg/sec 1o be achieved in 1300 sec

(4) Actual time required to achieve specified rate

(5) TNelative to the local horizontal

e1-690.90-¢/meooars H / 3546+
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The ACS parameters just prior to the instant of separation (76293, 2 seconds

vehicle time) were as follows:

Event Actual W
Pitch H/S +0.28 deg +1.0 deg
Roll H/S -0.52 deg +1,0 deg
Roll Integrator -0, 16 deg
Yaw Integrator +0, 04 deg
Pitch Integrator +§, 29 deg
Roll Gyro Rate +0, 04 deg/sec £0,1 deg/sec
Pitch Gyro Rate* -0, 05 deg/sec #0. 1 deg/sec
Yaw Gyro Rate 0 deg/sec ), 1 deg/sec
Yaw Attitude
{~14. 0 deg desired) ~14. 58 deg 14 1, 0 deg

The yaw attitode was obtained by integrating the yaw gyro rate.

The maximum SV rates observed {ollowing the yaw separation impulse were:

Piteh Gyro Rate* ~0., 094 deg/sec
Roll Gyre Rate 0. 347 deg/sec
Yaw Gyro Rate 0. 153 deg/sec

With the Subsatellite located on the vehicle port side along the ~Z axis at 11.47 in.,

a positive roll rate such as shown above was expected.
2.1.3 Payload Operations

Three types of payload operations were used on SV-2 which presented distinctly
different torque profiles to the vehicle, These were stereo payload operations, mono
payload operations with one OB, and mono payload operations with two OBs., 85V-2 gyro
rate data observed during representative operations of the three types mentioned is

shown in Table 2-2. In all cases the specification limits were met.
*Geocentric program rate of ~0, 0687 deg/sec was included.

15
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Table 2-2
8V PERFORMANCE DURING P/L OPERATIONS

STEREO PAYLOAD OPERATION

PEAK HATES DURING START/STOP PEAK RATES DURING 88 OPS SETTLING
(DEG/SEC) (DEG/SEC) TIME {SEC)
?";‘;}f P R Y e R v
e : SPEC/
SPEC/ 8PEC/ SPEC/ SPEC/ SPEC/ SPEC/ ACTUAL
ACTUAL ACTUAL ACTUAL ACTUAL ACTUAL ACTUAL
2/176.4 | NONE/+0, 0028 | NONE/~0. 003 | NONE /0. 010 | 10, 014/0, 0023 | £0, 021/~0. 007 | £0. 014/0. 010 0.2/0
MONO PAYLOAD OPS (WITH ONE OB)
3/314,4 | NONE/~0, 005 | NONE/-0, 042 | NONE/-0, 007 | +0.814/-0, 012 | £0,021/0, 011 | 40, 014/-0, 008 | 6.6/0
MONO PAYLOAD OPS (WITH TWO ODs)
4/461,4 | NONE/G, 0077 | NONE/0, 006 | NONE/=0,013 | 40, 014/=0. 011 | =0, 021/-0, 010 | =0, 014/0,001 | 8,8/0

*GECCENTRIC BATE SUBTRACTED FROM INDICATED RATE

Approved for Release: 2023/03/06 C05141838
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2.1.4 Recovery

The pitch-down maneuvers preceding the RV separations were all within
gpecification and are summarized in Table 2-3, and the RV separation performance

summary is shown in Table 2-4.

Following RV 4 separation, a pitch-up of 498.3 deg to the local horizontal was com-
manded, rather than the usual 90 deg pitch-up. When the pitch-up command was
removed, PDWN indicated a piteh~up angle of 58, 6 deg. The overshoot results from
the piteh integrator offset that still remains from the large separation rate. A 49,3
deg pitch-up maneuver is sufficiently short such that the large integrator attitude
resulting from separation has not had time to go to zero. The estimated peak inte~
grator angle of 26 deg would have required about 14. 5 sec longer to zero out. The
PDWN indicated at the time of maneuver completion, which is when the H/S are con-
nected, was 51,8 deg., Connection of the H/5 signal brought the 8V back to a zero deg
pitch attitude.

RV 3 release was performed with the redundant RCS Thrusters, therefore, HEM

thrust levels from chamber pressure data are not available,
2.1.8 Yaw Maneuvers

The Rev 208, 3 and 209, 1 yaw maneuvers associated with the negative OA of Rev
209. 1 is typieal of yaw maneuver performance on SV-2. Parameters associated with
those maneuvers are shown in Table 2-5,
2. 1.8 Failure Detector Operation

The failure detector was operated twice on SV~2, The first time was during a

vaw-around maneuver in preparation for a negative OA burn. The sequence of events

was as follows:

1y
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Table 2-3

PITCH DOWHN PERFORMANCE PRECEDING RV SEPARATION

. Maneuvering
Pmifigzm Time to 0.1 Pitch Down Coast Rate
: {deg/sec)
. Actual s Command Upast Hate Coast Hate
Degired « Spec "
RV/Rev | .5 g deg | (PDWN) ?é’%} ‘%‘S’z‘{‘f’f Rate Expected Actual - PGR
{deg) ’ {deg/sen) {deg/sec) {deg/sech

1/58.3 -36.1 ~36.1 150 78 ~0, 705 -0, %85 0, 08 -0, 73
2/308,3 40,3 w0, 9 150 78 -0, 705 -G, T8 0, 05 ~0,73
3/453, 2 «37,5 ~36,7 150 78 -0, 706 -0, 75 +0.05 -, 73
4/630.0 -40, 7 ~40, 0 150 78 -, 708 ~{, 75 0,05 -0, 73
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Table 2-4
SUMMARY OF RV/8V BEPARATION PERFORMANCE

Piteh-up
pege |Maximum | Pitch | Piteh | Following | pyy pitch | ROl Angle
Pitch Piteh Indlil::ed REM Down RV Sep Inertia Thruster Meas.
RV /Rev Integrator Thrust Prior | to Hemovsl e Moment | Spec
Rate by BV {Alter Sep) H/8
(deg/sec) Angle (lifswsam Level (2, 3} to Bep | of Maneuver (slag~£t2) Arm {deg) (deg)
g {deg) {ibg) {deg) | Command () &
{deg)
. 2/4,73 o
1/88,3 1. 598 16,6 120,38 a/4, 97 36, 1 100, 1 161518 4.0 +1,0 |+0, 26
: ; 2/8.77
27508, 3 2,17 20.2 118. 0 43, B 94, 8 78604 12, B +=1,0 |+0,32
3/4.01
. o ¥o Data
8/45%, 3 2,27 13.3 i21. 5 (Red, HCS) ~36,7 98, A 83189 1L.7 +1,0 140,30
4/630,31 2.70 26.0 | 157.0 g’;gég 40,0 58. 6+ 51852 1.2 |10 |-0.28

*See discussion in paragraph 2, 1.4,
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Table 2-5
YAW MANEUVER PERFORMANCE

Yaw Angle . o T4
Valve,/ Maneuvering Time P .
(éfmal ggt T%;u o to Spec Rate Yaw Coast Rate
serv
Desived Spec Rate/ Actual | Command Coast Rate Actual Coast
+1.0 deg (g Time Time Rate Expected Rate
) (dog/sec/sen) {se0) {deg/sec) {(deg/sec) {deg/sec)
. 1/ 4.20
vaw : 4/ 4,55
Reverse - 180 5/ 4' 6o 0, 15/600 265 ~3, 705 =0, 705 £0, 05 -, 71
: 208, -
Rev 208.3 8/ 4.40
Vs L/ 4.20
Yaw 13 4/ 4.55 , . . .
I”ﬂ{_)r";vard 20 5 /' 4.65 . 0141 1100 402 "”ﬁ* 705 “‘0; ?{)\) '{_{_}_ 05 ""0. 72
Rev 209, 1 8 / 4,40
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Relative Time

{sec) Event
0 Start yaw maneuver
16 Achieve coast rate (0.7 deg/sec)
30 Failure Detector enabled
85 Thruster 8 full on
124 Isolation Valve closes

The nominal time for the Failure Detector fo close the Isolation Valve from the
initiation of a failure is 37 sec. In this instance, the failure detector took 39 see, No
data is available for the second failure detector operation as it oceurred out of station

contact and the tape recorder was off,

2,1,7 Tumble and Captures

2.1.7.1 Bev 466 Tumble. On Rev 466 the SV fumbled during a yvaw maneuver prior to

a negative OA burn. The tumble was initiated by failure detector action caused by a
iong pulse requirement placed upon the number eight roll/vaw thruster. The most
probable cause for the long pulse requirement was the increased aerodynamic torque
{(~9 ft Ib peak) during the 180 deg yaw maneuver coupled with a low thrust capability
of thruster eight.

The subsequent capture sequence was initiated on Rev 469, 3K, The vehicle rates

at the time of initiation (ACS 1 Execute) were:

Pitch — 0.20 deg/sec
Roll - 0.26 deg/sec
Yaw = 0.24 deg/sec

The rates were brought within the coarse mode rate switching lines in 527 sec of
ACS 1 Execute in the pitch and roll axes, The yaw rate was observed to be within the

switching limits between 10562. 6 sec and 3639. 0 sec affer capture initiation. The roll

search was commanded 120. 2 sec afler the initiation of the capture sequence.

21
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The earth was in the field of view of both H/5 heads in less than 243 sec after the
start of roll search., The H/8 oulputs came within the H/S TM range in the times
shown in Table 2-6., The remainder of the capture was as documented in the normal
capture sequence of events. The capture is complete 520 sec after start of the
Sequence 264 portion of the capture {switch to fine mode). Sequence 264 was initiated
at 3932, 6 sec vehicle time,

2.1.7,2 RBev 611 Tumble. The most probable cause of the fumble on Hev 611 was the

high pulse rate of thruster number eight. This duty cycle most likely resulted from
the inahility of thruster eight to counteract the normal aerodynamic torgue environment.,

The capture sequence proceeded much like that on Rev 466, Its characteristies

are summarized below and in Table 2-7,

Pitch Roll Yaw
Initial Rates ~3.0% deg/sec 0,08 deg/sec =1, 08 deg/sec
Time to Capture
(Coarse mode rates) 0 sec 4 sec 16 sec
Start Search
(Relative to capture initiate) 120, 2 sec 120. 2 sec 120.2 sec
H/8 Earth Capture
{Relative to start search) 0 sec 0 sec -
Table 2~6
REV 469 H/S CAPTURE CHARACTERISTICS
Time From Roll Search Initiate
TM H/S Range to Within H/8 TM Limits
Pitch Roll
Coarse =10 deg <243 sec « 243 sec
Fine <1 deg 270 sec 915 sec
22
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Table 2-7
REV 614 H/S CAPTURE CHARACTERISTICS
Time From Roll Search Initiate

T™ H/S Range to Within H/S TM Limits
Pitch Roll

Coarse 10 deg 0 sec 0 sec
Fine #1 deg 0 sec 0 sec

2.2 REACTION CONTROL SYSTEM

2.2.1 Flight Summary
History of the RCS performance is shown in Fig. 2-1 and tabulated in Table 2-8,

Satisfactory atfitude and rate control were provided by the RCS at all times exeept
when the Failure Detector Unit (FDU) turned the system off and the vehicle tumbled
(Revs 466 to 469 and 611 to 614).

In Table 2-8, the initial propeliant usage rate of 0.3 Ib/rev for the Primary RCS
(RCS 1) compared closely with the pre-flight prediction as did the initial rate (Revs
324 to 403) of 0.4 1b/rev for the Secondary RCS (RCS 2)

2.2.2 Propellant Consumption
The RCS propellant consumption for the mission was 1108 Ib as indicated in
Fig, 2-2. This consumption required transfer of 808 pounds from the OAS to the RCS,
This large consumption rate of 2 to 17 1b per rev as compared to the normal rate
of 0.3 to 0.4 1b per rev was attributed to REM valve leakage and opposing thruster

activity. The normal rate did occur on both the Primary and Secondary RCS prior to

the development of the leakapge.
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Tably 2-8
FLIGHT SUMMARY OF REACTION CONTROL SYSTEM

H /4RB535d6k

Average Significant Events During Hev Interval
: ’ Propellant
N Svaris . v ]
Rev Events Usage Yaw A "’y Piteh Stereo tono Ops
{db/rev} Manecuvers | Firings | Events | Maneuvers | Ops 1 Bar | 2 Bar
0-307 0,3 8 10 2 6 152 1
308 Thraster 1 Leaking
a11 Thruster 8 Leaking 2.1 Thruster ¢ shows nubbins, Thrusiers 3 and ¢ aver 10007 F
. .
324 | RCS1to BCS 2 RCS 2 does not have femperamlrefpres&mre instrumentation
{ 0,4 2 4 15 27
443 Exeessive aotivity on Thruster § indicates Thruster 8 leaking
‘& 1.8 1 2 1 2 43
o i
466 5V Tumbles Dupring vaw maneuver, failure detector unit shuts Isolation
Valve 4, thus disabling RCS 2 after Thruster 8 steady state
thrust for 30 sec.
— »v ! % 3 |
467 | OA 17 Ezecuted i} 8V tumbling so thrust not properly oriented — nagative thrust only
partizlly effective so perigee and period too large (see par. 3.1},
: L : 1 o
¥ ¥ i ¥
468 | RCS2 to ROS 1 Tumbling capture sequence successful.  All but Thruster 2 of
RC8 1 remained over 10000F ai end of tumbling capture.
18 4
478 | RUS1to RCE 2
¥ 2 5 2 2 1 2 1 22
a11 SV Tumbles FDU ghut Isolation Valve 4. Prior data shows Thruster 8 further
degraded.
: +
618 RCS 2 to RCS 1 Turpbling capture seguence successfil
¥ 14 1 2 9
632 Lifeboat Capture
and Deboust ;
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TOTAL CONSUMPTION

DAYS
Fig., 2-2 RCS Propellant Consumption

1200

1) GANASNOD INVITTAIOUd SOU
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High consumption was observed following high duty cyele activity (throster

chamber termpers of greater than IOOGOF, and thruster mount temy 1L e

don, when now

greater than 160”F as shown in Fig. 2-3). Early in the mis alve leakape
was present on any thruster, thrusters 3 and 7 chamber temperatures were higher than
the other thruster temperatures, as shown in Fig, 2-3 for the first 165 revolutions.
When valve leakage began, the temperature difference disappeared as tndicated in

Fig. 2-3. This relationship was noted in the post flight analysis for determining the

onset of very large consumption.

The thruster mount temperatures are the only temperature indicators for the
Secondary BCS, When these temperaturss exceeded ISGGF, excessive propellant
consurnption began on both the Primary RCS during Heve 309, 469 and 613 and the

Secondary RCS during Bevs 403 and 478,

2.2.3 Thruster Performance Degradations Resulting From Leaks

Thrust
. However, f

fmpact the

buitd-up delay was observed on the Primary RO but 1 did m
1 in vehicle

miss

turmble,

The thrust characteristics for the Primary RCS were determined from asetual
chamber pressure and temperature data. The thrust characteristics for the Second vy
RCS were determined from the number of pulses and from the pulse width data derived

from valve driver information,

Thrust build-up delay which was noted in steady-state firings, was preceded by
impulse bit degradation which was observed during pulse mode duty cycles, These are
ilustrated in Fig., 2-4. The term "nubbing’ has been introduced o indicate the

Yimpulse bit depgradation. ™

2.2.8.1 Primary BCS,  Thrust build-up delay was observed to oceur subsequent
to large propellant sonsumption and high thruster temperatures as indicated on Fig.

2-3, Figure 2-5 illustrates "nobbins” first observed during Rev 322 on Thruster G,

s thrast red to 9.7 1b oy the

s reduced to approximately 1 1b as og

Pulsing
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Fig, -4 Thrust Build-Up Delay/Impulse Bit Degradation (Nubbins)
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Fig, 2-5 Impulse Bit Degradation/Primary ROS (Rev 322)
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other thrusters. The primary system was turned off at Rev 324, A test conducted
on Rev 371 produced low leakage randomly on Thrusters 3, 8, 5 and 6 at the low tem-
perature of 200°F instead of 1 and 3 which were leaking prior to Rev 324. RCS 1 was
reactivated on Rev 469 to capture the vehicle from tumbling. The Thruster 6 thrust
level had recovered to 3.2 1b as compared to 3.7 1b for the other thrusters. RCS 1
was turned off again at Rev 478, and control returned to RCS 2, RCS 1 was again
reactivated on Rev 614 to again capture the vehicle from tumbling. Now the thrust
had recovered to 2. 2 1b compared to 2, 8 Ib for the others. The degradation of
Thruster 6 on Rev 630 is shown in Fig. 2-4. It can be seen that in a pulsing mode,
the nubbins produce very little thrust but when steady state operation is required the
thrust builds up. RCS 1 on this rev controlled a pitch-down and post BV release

sequence satisfactorily.

2.2.3,2 Becondary RCS, RCS 2 was first activated on Rev 324. Thruster 8
was detected as leaking on Rev 403. On Rev 435 during an OA, the thrust of § was

noticeably degraded. On Rev 466, when the vehicle was yvawed for the negative OA,
the thrust of 8 had degraded enough to activate the FDU. It was calculated to have
dropped to less than 0.2 1b,

On Rev 478, RCS 2 was again used and worked essentially as well as it did on
Rev 435. By avoiding maneuvers, the vehicle used RCS 2 from Rev 478 to 611, Typ-
ical performance during payload operation is shown in Fig., 2-6. It can be observed
that Thruster 8 departed from a pulsing mode to a steady state type of operation sug-
gesting that nubbins were encountered to the extent that not enough thrust was produced
and an increase in duty cycle approaching steady state firing was required. The sys-
tem further deteriorated in this inferval and by Rev 611 could no longer control the

vehicle even in the quiescent state; consequently, tumbling occurred.
2.2.4 Corrective Action

Action is underway with the following objectives:

® Determine and eliminate the cause(s) of leaks,

@ Make the valves less susceptible to leak producing agents.

& Hecommend mission parameters to reduce leak effects until problem solved,
e Assure thruster degradation is o result of lcaking,
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Fig. #-6 RCS No. 2 Thruster Activity During Payload Operations
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Section 3
ORBIT ADJUST

3.1 ORBIT CONTROL

The Orbit Adjust Syster was utilized seventeen times during the mission for drag
makeup, perigee location control and ground trace control. The QA firings were all
normal and the engine performance was well within specifications. A single instance
of incorréet quad valve position indication occurred on OA 13. This did uot occcur

again and was attributed to a microswitch malfunction.

Attention is directed to OA 17. On this firing the RCS system was inoperative
gince the Failure Detector Unit had closed Isolation Valve 4 at 466 POGO and OA 17
occurred before reaching the next station pass, The loss in the velocity increment
was due to the tumbling of the vehicle, not due fo a malfunction of the OA, The +5.25
percent error in the positive OA 16 burn is slightly Iarger than the specified 5 percent:
however, this value is based on the one rev Best Fit Ephemeris to the transfer orbit
which is subiect to error., The pairs of positive and negative burns (which are * in

the table) are all subject to this error.
3.2 DEBOOST

The final firing of the OA engine was for the Lifeboat 1I deboost on Hev 632, The
firing duration was 420 sec to achieve a planned negative velocity ingrement of 200

ft/sec (see par. 6.2 for additional comments), SV impact point (plinned) was 35°N
latitude, 169°E longitude.
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OA Rev Impulse Planned Achieved Percent
Firing Number Delivered Fa\Yy Pay Error
NO, {Ib/sec) {ft/sec) {ft/sec) in AV
1 30 +7775.0 +12, 84 +13. 35 #3. 97

2 62 +24154. 0 +39. 10 +39. 79 +1,76*

3 64 ~14606. 0 -23. 867 ~23.83 +1,10%
4 110 +17121. 0 +30. 17 +30,44 +{, 90
5 143 +4886, 0 +8. 64 +8, 73 +1. 04
6 175 +10144. 0 +17.91 +18. 14 +1,28

7 207 +27640, 0 +49, 49 +49, 59 +0, 20*

8 209 ~-19870. 0 ~35, 86 -35, 89 +0. 08*
9 239 +11184.0 +20, 22 +20, 31 +0. 45

10 308 +5498, ¢ +10, 98 +10, 98 0

11 336 +33185.0 +65, 96 +66., 56 +0, 91

12 338 ~11238.0 ~-22.25 =~22.74 +2, 20%
13 365 +5161. 0 +10.53 +10: 48 =0, 66
14 402 +11452. 0 +23. 28 +23, 38 +, 21
15 434 +9085. 0 +18.43 +18. 64 +1. 14

16 ) 465 +23173.0 +48, 40 +51.99 +5, 25%

17 467 =11228. 0 =25, 36 =11, 11 ~-56. 30"
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Section 4
TRACKING, TELEMETRY AND COMMAND

4.1 TRACKING
4.1.1 Accuracy

An evaluation of tracking accuracy is being prepared by the FTFD and will be
available through that office,

4.1,2 Ranging Anomaly

Some ranging signal dropout was experiénced at remote sites other than COOK,
An evaluation and subsequent report is currently in work by the responsible agency
(PHILCO),
4,2 TELEMETRY

4. 2.1 General Performance

Telemetry system performance was satisfactory throughout the flight. One speci-

fic exception to this is noted following the equipment usage sumrnhary.

4,2.1,1 Usage Summary Through Revolution 632,

SGLE Side 1 Side 2
® Number of Station Contacts 775
& Operational Time (min) 4392
PCM
e Total Operational Time (min) 12181 9
s Operational time by format {min}
A = Ascent 10 f
B = Orbit~ Engineering 220 (_w__w_.w..
C = Orbit — Record 7363
D = Orbit~ Operational 4597
35
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Tape Recorder No. 1 No, 2
# Number of Record Operations 3939 117
e Number of Beadout Operations 429 14
& Operational Time {min) 7149 214

4,2.2 Tape Recorder Anomaly

During pavload operations on Rev 32, Tape Recorder 1 did not respond to a tape
recorder OFF command that immediately followed a tape recorder ON command by 0.2
sec, Tape Recorder 2 exhibited the same lack of response on Bev 614, Subsequent
evaluation revealed the recorder design prohibits recorder response to such cloge
time ordered ON-OFF commanding. Consequently, flight software was modified to in~
clude flags designed to enhance detection of such commanding during the remainder of
the flight. New hardware/software constraints were instituted to insure flag genera~

tion for all command messages In the event such anomalous commanding were to ocour.
4.2,3 Down Link Signal Strength Fluctuations

All remote tracking stations experienced signal strength fluctuations during the
flight. These were identified and ploited, and were found to range from minor fluctua-
tions (6 dB} to complete dropouts. Dropout predictions were made by the SEBAC {flight
support team (FST) and were provided to test control {o insure acceptable signal
strength levels for command loading and tape recorder playback. The methods for
predicting dropouts resulted in excellent station pass planning with essentially no data
loss, In addition, some experimentation with different station antenna polarizations
{vertical; right hand circular) was conducted by those stations possessing that capa-
bility., The objective was to provide data for establishing values of possible gain dif-
ferences between such polarizations, Data resulting from these experiments is being
evaluated to determine if any gain can be atiributed to polarization of the station

antennas.
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4.2.4 Instrumentation

The following comprises the list of anomalous instrumentation existing at liftoff.

i) No. Deseription Status
A013 REM Deflector Shield Temp 1 Erratic
A014 BEM Deflector Shicld Temp 2 Erratic
A015 REM 8kin Temp 1 Open
As21 Bay 4 Int Skin Temp 8 Open
Bool Pri REA 1 Chamber Pressure Erratic
P231 SU Shaft Side A Temperature Failed

4.2.5 Ascent Telemetry

The Ascent FM/FM telemotry system performed satisfactorily during the entire

. ten minute ascent phase of flight. Recovery of data was deemed acceptable including

the Mid Section FM data processing through the 1.7 MHz FM VCO of SGLS,
4.3 COMMAND
4.3,1 Uplink Operation

The vehicle SGLS command equipment was utilized to receive 292 messages with
no anomalies being experienced. In loading a message at Rev 378 COOK, a reject was
experienced by the ECS, Results from a special study indicate the probable cause of
this reject was a bit change in the uplink data,

4.3.2 GTFE Command System

4.3.2.1 Extended Command System. The ECS responded satisfactorily in all com~

mand modes resulting in the loading of 85,220 SPC's in memory; of these 85,220
SPC's loaded, 55,668 were output by both PMU's for decoder processing. The re-

. mainder were erased prior to their time label matches.
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4,3.,2,1.1 ECS Clock Operation. The aeccuracy of the ¢lock throughout flight has
been determined to be 0. 214 parts in 106. The clock oscillator freguency changed

0.077 Hz in 38 days. This resulted in a stability of 0. 75 parts in 107 over a 38 day
period which is well within system specification,

4.3.2.1.2 Bpecial Study. FEarly in flight, a six millisecond difference was observed
between vehicle time history in TLM Format D and the ¢corresponding microwave data
from COOK. Subsequent investigation revealed the six millisecond bias was caused

by a bad bit in the RTS prepass disks. A new prepass disk sent to the stations cor-

rected the problem re-establishing zero bias,

4,8.2.2 Minimal Command Subsystem, The MCS responded correctly to all com~

manding, It was placed in the operate mode on Rev 18 for a health check and success-

fully processed 20 commands,

4.8,2.2.1 MCS Clock, The limited duration of the MCS did not permit clock
accuracy or stability caleulations to be performed.

4.3.2.3 Remote Decoder/Backup Decoder. Both sides of the Remote Decoder were

utilized for each of the four recoveries. Performance of both sides was determined

to be acceptable through analysis of telemetry data. Only one command was processed
by the MCS backup decoder during the entire flight, that one executing during the Rev
18 MCS health check.

4.8.2.4 Command System Usage Summary Through Rev 632,

Total Operating Time

System {hours)
ECSs 940.0
MCS 3.0
Remote Decoder 4.0
Backup Decoder 0.3
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4.3.3 375 MHz Receiver

The 875 MHz Receiver was powered during the entire mission. Twenty commands
were sent to the receiver during the Rev 18 MCS health check. All were processed
satisfactorily by the receiver resulting in no anomalies,

4. 3.4 Data Interface Unit

The data interface unit performed satisfactorily throughout the flight. The opera-
tion counter accurately processed 12, 994 counts on Side A, and 7,190 counts on Side B,
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Section 5
ELECTRICAL DISTRIBUTION AND POWER

5.1 SBOLAR ARRAYS

Solar Arrays were extended on Rev 1, Power output {rom each leg equaled or
exceeded the specification value, Degradation from the initial outpul was too slight

to be calculated and can be considered as 0 percent,
5.2 MAIN BUS VOLTAGE

The Main Bus voltage varied from a low of 26.7v to a high of 31.7v. The allow-
able range was 25, 5v to 33v. Low voltage data was obtained during dark VAFB engin-
eering passes with bus loads of 50 #5 amps. High voltage data was gathered during

the charge cycles.
5,3 POWER CAPABILITY AND USAGE

Power usage ranged from 210 to 328 amp~hours/day. This is well helow the 424
amp-hours/day capability. Excess eapability was demonstrated by K2 charge relay
cutoffs occurring on Rev 3 and on esgentially every rev thereafter except those with
heavy payload operations,

5.4 TYPE 29 BATTERY PERFORMANCE

All batteries operated in a desirable environment (44 to 510}?‘) and performed

normally throughout the mission.
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5.5 PYRO BATTERY PERFORMANCE

Pyro Battery 1 stabilized at 51°F thus minimizing self discharge to ~10 percent,
of launch capacity, Thirty-nine (39) days after launch, the battery left the peroxide
operating region which indicated that a computed 3 amp~hours had been removed,
leaving 10 amp-hours for continued use. Cell degradation life still available was
82 days. Pyro Baitery 2 followed the same pattern with the exception of still being
slightly in the peroxide region at the termination of flight.

5.6 LIFEBOAT BATTERY PERFORMANCE

The Lifeboat battery operated normally in a 52°F environment throughout the
mission, 175 amp-hour remained at the end of the mission from an initial capacity

of 340 amp=hours. Remaining cell degradation life was 82 days.
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Section 6
LIFEBOAT U

6.1 HEALTH CHECKS

Lifeboat data was examined and is summarized in Table 6-1. The Q@ magnetometer
sensor indicated a telemetry bias of 3,5 to 4.5 milligauss., After correcting for this
bias, the Q@ magnetometer sensor equivalent attitude error was in error from the
theoretical by 1.7 to 2.4 deg. The magnitude of this error is within expected values
and would not create an out-of-specification attitude if under Lifeboat I control., The
X and Z axes gyros could not be evaluated because of the gmall rates about these

axes,
8.2 UBAGE
The 8V was successfully deboosted on Rev 632, Real-time POGO data verified

the burn and the initiation of vehicle tumble; however, no Lifeboat Il performance data

was obtained since the deboost burn did not oceur over a station,
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Table §-1

LIFEBOAT I OPERATION

& Magnet, (milligauss) | R Magnet, {milligauss) | T Magnet. (milligauss) | Y Axis Gyro (deg/sec)
Rex Made
Uhserved | Theovelical | Observed | Theoretical | Obsgerved | Theoretical | Observed | Theoretical
Positive Positive o
He - ~35. " . N Use = ~(3, 5 ~{3, D688
5-N, DB 44 33.8 | sarorated | Saturated | O 1nUse ? ’
17. 3
. Negative Negative o .
N5 / 4} -8, I g6 e - o {3, -1, H6%
N-8, RV 46 56.9 Not in Use Saturated | Saturated 0.08 ?
N8, RV ~41 «33.0 Kot in Use - 174 175 =, 06 -, 0688
s pnl a2 33,5 | Lositive i Positive i tse - 0,06 | -0.088
ST § o Saturated | Saturated ‘ T
NS, IV ~35 - Not in Use - 186 e -0, 05 -3, 068
-8, DE|  -23 - Positive - Not in Use - -0, 08 -0. 068
Saturated
o Py At T 1T - Negative Negative a oo . .
N-5, BV ~-23 - Mot in Use Saturated Saturated 0,05 0,068
3 (L0 Wt
! . Posgitive o .
i SN -15 - - Not in Use - -0. -0,
! 5N, DB 15 Saturated Mot in Use 0,05 {0, 068
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Section 7
SENSOR BYSTEM

7.1 COARSE ¥ILM PATH

Both coarse film paths exhibited proper operation during the mission when
cormanded with supply, loopers, steerers, and take-ups functioning normally with

the following exceptions,

# Rev 15~ Take-up 1A Brake Anomaly. The Brake Verify signal indicated a
malfunction during the Rev 16 MOP, Playback data from the Rev 15 MOP
revealed the TU-1A Brake failed to engage at FT Stop. The brake anomaly
was eliminated on Rev 22 by switching from SCC I to SCC I, The brake

anomaly appears to be a failure of the brake releasing circuitry. A special
test was run at the end of the mission on Rev 628 where the system was
operated in SCC I, Take-up 4 brakes worked satisfactorily.

# Rev 144 ESD. Rev 145 POGO TLM noted that an ESD condition was present
on the B Side. A constant velocity sequence had successfully executed prior
to the ESD. After FT Start, the B Side experienced an ESD due to high ten-
sion, After the ESD, the tension decreased. A creep was run on Rev 149
and 150 and a constant velocity sequence on Hev 153 on the B Bide, all satis-
factorily. The B Side path was then returned to operational status,

7,2 FINE FILM PATH
The fine film path on the forward camera functioned properly throughout the mission,
The fine film path for the aft camera functioned properly until ESD on Rev 272, On

Rev 272 a catastrophic failure of the film path prevented further photo operation with
the aft camera (B Side).
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The EBD oecurred at completion of the last planned operation prior to the recovery
of RV &. the ESD was caused by either low tension or the looper at supply end of

travel.

Since TU 2 was full it was decided to transfer to TU 3 to isolate TU 2 as the cause
of the shutdown. A special sequence was generated to transfer to TU 3 independently

of the double wrap sequence.

After the transfer to TU 3 was completed, three "B" Side mini-creeps were run.
The data did not indicate any increase in tension. The microwave data from COOK

was analyzed with the following conclusions:

& Since the TU 3 signals responded like a normal double wrap, material was
being pulled out of TU 2.

& Since TU 3 was pulling against the brakes on TU 2 it did not appear that the

take-up could gain on the amount the supply was delivering.

& The Steerer Sensors indicated 126 counts with no variation during transports
from the response one would expect with no filim movement through the

steerers.

& The input and oulput drive diagnostics indicate the capstans were free

wheeling, i.e., not transporting material.

Based upon the conclusions derived from the COOK data it was [elt that the creops
were not accomplishing anything working against the brakes on TU 2, 1t was deter-
mined that 6 of the mini-creeps were sufficient to perform a double wrap (15 feet) on
the B Side. Three addifional mini-creeps were run,

Plans were developed to perform a Prep 1 on the A Bide. The trim and seal

{Prep 2) was completed to accomplish the constant velocity on the A Side. At this time,

RV 2 was ready for recovery.
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Additional creeps were also executed after the trim and seal in a further attempt
at restoring the B Bide film path. The data reinforced the belief that the B Side film
path had separated. One more creep was run and then all hope of restoring the B Side
path was abandoned,

At this time if was decided to convert the Sensor System to Mono A operations.
The remainder of the mission was completed in Mono A, It was also verified that
the creeps run after the trim and seal were sufficient to insure the separated tail of
the B~Side film path was in TU-~3,

7.3 COMMAND AND CONTROL

Sensor system performance with respect to the Command and Control Subsystem

was nominal throughout the mission with two exceptions as noted below,

& Take-up 1A Brake Anomaly, SCC II was in use from lift-off through Rev 22

because of the Vs problem associated with the logic design ervor in the

Extended Command System. SCC I was selected at Rev 22 because of a
talte-up brake "A' pon-actuation which was isolated to a 8CC II problem
associated with TU-1 only. SCC II was selected and a CV test was run to
further analyze the TU brake problem. (BSee Section 7.1 for a disussion of the
take-up brake "A'" problem. )} SCC I usage required the softwarc to be modi-
fied to set a malfunction flag in the command message whenever an illegal

Vg {due to ECS design error) was selected. Upon recognition of such a flag,

the message would be manually altered.

No illegal Vs commands were commanded during the mission, so the above

course of action was never required,

& Nested Operations Anomaly. On Rev 38, planned operation 33 did not fune~

tionally execute hecause the optical bars shut down at transport {FT) stop of
the first operation of a nested pair. This same phenomena occurred on

Rev 39, Planned Operation 38, The operations that failed to Tunctionally
execute were commanded through 3CC I, After the nested operation that

failed, several nested operations were commanded without répeating the
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failure, Since the problem did not reoceur in SCC I, no attempt was made
to transfer to SCC II fo try and circumvent the problem, Selection of nested
operation was discretely controlled by inputs to target selection soffware to

minimize loss of high priority operations during the mission.

The most Hkely cause of the premature OB shutdown is due to electrical
noise generated by the seal door closing and the supply brake energizing

at FT Stop being interpreted by the SCC as an "ESD" gr "TU TOO FULL"
signals, SV-8 experienced a similar type of failure during test. The prob-
lem has been corrected by adding suppression diodes across the seal door

close and supply brake on relay lines into the SCC, Effectivity is 8V-3 and
up.

7.4 OPTICAL BAR PERFORMANCE

The optical bars ran slightly fast on orbit, as they did during ground test., How-
ever, since this deviation was known and approved during ground testing, the effects
on the system were compensated for during chamber tests by "I and "P" knob

adjustments,

On Rev 192, Operation 139, insufficient time was allowed for the optical bars to
stow. As a result, the bars were out of phase for the remaining operations in the mes~
sage load (Op 140, 4 frames, and Op 141, 9 frames). The bars were stowed on Rev 198
before executing any additional operations, On Op 245, Rev 383, the OB's did not stow,
Stow sequences were executed on Rev 402, Ten operations were executed prior to

stowing,

A modification was made to the software to assure that adeguate time was provided

for OB stow before camera power was turned off,
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7.5 INSTRUMENTATION

P231 (supply motor housing temperature adjacent to Encoder "A'") was found to be
inoperative during ground testing. P969 and P970 (builder roller down verify VA" and
"B were disconnected during ground tests. The sensor system was acceptable for
flight with these deficiencies. All other instrumentation performed properly through~
out the flight.

7.6 PNEUMATICS

Prior to the first station contact a sequence was performed {o activate the pneu~
matics system. At the first tracking station contact it was noted that the A Side
tank pressure and temperature was decreasing indicating a leak in the system, The
path pressure was cbserved to be at 0. 97 psia indicating the low pressure shut off
valve had failed open.

A command sequence was initiated to close the VA" high pressure isolation valve
on Rev 2. When the high pressure isolation valve was closed the nitrogen supply had
depleted from 34.1 Ib to 30,3 1b, TFailure of the low pressure valve to close was dur-
ther verified during camera operation by observing the increased pressure on the "A"
regulator instrumentation monitor. The command to close the low pressure valve was

verified to be executing at the command decoder,

Limitation in the instrumentation does not permit isolation of the malfunction to a
single point between the command inputs to the PDS and the low pressure shut off valve,
The most probable cause of the open shut off valve was a failure of the latching relay in
the PDS, Models P-9 and subseguent will have redundant latching relays in the PDS to

prevent these types of failures.

The pneumatics system exhibited the capability to perform satisfactorily from one

tank periodically balanced with the opposite tank.
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Section &
RE~-ENTRY VEHICLES

8.1 BUMMARY

The recovery statistics are shown in Table 8~1 and Fig. 8-1., Performance of the
RV Subsystem is summarized in Table 8-2. Data indicate that all RV events {(on~orbit,
re~entry and recovery) oceurred as planned and the RV flights followed the predictod

trajectories.

On RV 1 a puncture in the Recovery Capsule (RC) bulkhead resulted in minor
exposure of the payload. BV 4 also had a small puncture in the bulkhead but protective
wraps on the payload stack prevented exposure of the payload. Fracture of core pins
at aerial retrieval of EV's 1 and 4 resulted in disheveled payload stacks, Operation of
the payload sensor system on Side A only resulted in unbalanced payloads on RV's 3
and 4. The preflight consiraint of "60 percent unbalanced payload on the first signifi-
cantly unbalanced flight” was imposed on RV 3. Batisfactory performance of RV &
resulted in removal of this constraint on RV 4 which performed satisfactorily with an

unbalance exceeding 90 percent.

All subsystems performed satisfactorily except that the high frequency transmiiter
output on BV 1 was intermittent. “This malfonetion had no effect on the RV flight and
all TM data was obtained.

8.%2 RE-ENTRY VEHICLE PERFORMANCE
All RV on-orbit functions weré normal and occurred on time. The SV provided a

satisfactory pitch angle for each RV separation, All other SV/RV interface functions

were nominal.
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Table 8§-1

RV RECOVERY SUMMARY

Flight 1 Flight 2 Flight 3 Flight 4
RV Serial No. 12 11 10 9
Recovery Rev No, 98 308 453 830
Recovery Date (1872} 26 danuary 8 February 17 February 28 February
Payload Weight, (b} (4:B) A = 219.0 A = 218.2 A = 142,32 A = 208.7
B = 221.5 B = 220.3 B o= 0,6 B = 0,0
Unbalance Percent 0.8 0.5 66.4 92.3

8V Orbit (hp xh a/wp)"“

83.3 % 184.9/131. 3
~40,3

84.0 x 179.2/118.6

85.3 % 190.3/121. 6

87.0 x 151.2/97.4

gV Pitch Angle {(deg) ~-36, 5 ~37. 5 40, 7
Nominal PIP Latitude 18.0 N 26.6 N 25,0 N 18,6 N
Impact Location Error
{BFE vg, Test Report TWX)
Overshoot (nm) 16.8 19.8 3.6 13.86
Crosstrack {(nm) 3. 1E 5.6E 68.6E 15,38
Recovery {Aerial)
Altitude (ft) 12,000 9, 300 13,500 10,500
Parachute Condition Minor Damage No Damage No Damage No Damage
Retrieval Pass 1 2 1 2
RC/Payload Condition Minor Exposure of Good Good Pavload Good, but

Pavload; Hole in RC
Bulkhead

Small Hole in RC
Bulkhead

*hp = Altitude of Perigee (nm), b,

= Altitude of Apogee (tum), wp = Arg of Perigee {deg)
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Table 8-2
RV SUBSYSTEM PERFORMANCE SUMMARY

RV Subsystem/Function

Performance Assessment

On~Orbit Thermal Protection

Normal o

. . " +07F
e 1 PL Container = Tref 6. 6OF
# Power Usage (Watts/RV)

Maximum = 17.1 (First Day in Orbit)
Stabilized = 9.0

Allowable = 20.0
Trim and Seal Normal
Electrical Power & Distribution Normal

@ All Batteries Activated
@ All Voltages » 25,5 Volts

Sequential Subsystem

Normal

@ Primary and redundant systems in each
RV were verified to have functioned
properly by telemetered data and
factory test.

Pyro Subsystems

Normal

8 All primary and redundant pyrotechnics
in each RV were verified by factory
inspection to have functioned properly.
although a short section of HS pyro line
had prematurely burned due to gap in
base thermal protection on Flight 1.

Spin Stabilization

Normal

Retro Motor

Normal

Tracking, Telemetry, Instrumentation

# Intermittent operation of high freq trans-
mitter on Flight 1~ All TM data was
obtained.

Heat Shield

Adequate Thermal Protection of Payload

¢ Recovered HS shows excessive recession
at random points.

& Recovered HS's show separation of base
ring ablator at bondline at localizedpoints

Base Thermal Protection

Adequate Thermal Protection of Payload

& Hot boundary layer gas leakage under
pyro covers causing overheating of HS
pyro lines and loeal bondline separation
of HS base ring ablator.

Structure

® Parachute swivel punctured RC bulkhead—
induced by parachute extraction dynainies

Recovery System

Drogue Performance Normal
Main Parachute Performance Normal on
Flights 2, 3 and 4.

#® Minor damage on Flight 1

_1An CERET-/ H
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Stability margins during the retrograde and exoatmospheric coast phase were high
for each flight. Onboard data show body transverse rates less than 5 deg/sec for the
unbalanced payload conditions. These rates are well within the predicted values. The

spin and residual spin rates were also as predicted during this phase.

Figure 8-1 shows the entry conditions to be well within previously estalilished
entry boundaries. The residual roll rate was nearly constant during the exoatmos-
pheric coast phase, decreased during the early period of the entry phase and after
120 sec reversed. This reversal has been typical for all four RV's of this mission
and for all four RV's of 8V~1, The roll reversal had no significant effect on the capa~
bility of the RV's to enter successfully, Angle of attack was low throughout the signifi~
cant heating portion of all four entries due to roll reversal and associated phenomena.

The small range dispersions indicate the predicted entry trajectory was followed.

. Roll reversal and the unbalanced payloads resulted in the development of lunar mode*

flight characteristics approximately 175 sec after atmospheric entry of RV 3 and 4.
Lunar mode prevailed at the time of maximum heating and maximum dynamic pressure

for these flights.

Figure 8-1 also shows conditions at time of drogue chute deployment. Data indi-
cates drogue performance was as predicted,

The main parachutes have had extensive modifications since 8V-1, No significant
damage occurred on BV's 2, 3 and 4 and only minor damage that did not impair poer-
formance occurrved on RV 1. The parachute on BV 2 was reported unstable requiring
a second pass for retrieval. On RV 4 the target cone was reported to by lying on the
canopy during the first pass; the cone was eérect and retrieval was made on the second

pass.

PLunar mede Tlight denotes Y entry where one point of the hedt shield assumes the
most forward position and the RV rotates or oscillates aboul this peint,
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8.3 RE-ENTRY VEHICLE SUBSYSTEM PERFORMANCE

Review of the Re~entry Vehicle subsystems indicates the following six anomalous

conditions which exceed MWC design and performance criteria:

® & ® % % @&

Small puncture in RC pressure bulkhead caused by parachute swivel.
Damage to the main parachute,

Intermittent operation of the high frequency transmitter.

Uneven ablator erosion of the heat ghield.

Hot Boundary Layer gas leakage under pyro thermal covers.

Eoll reversal during the early period of atmospheric entry,

Only the puncture in the RC bulkhead compromised mission success. MWC has

initiated analysis and test effort to resolve causes for these anomalous conditions and

to determine needed changes, Current status of this effort is as follows:

Increasing thickness of the bulkhead in the region of the main parachute
swivel in its packed position.

Continuing test and evalaation of newly designed main parachute for future
flights.

Investigating vendor technigue of assembling the isolator section of the
high frequency transmitier.

Increasing heat shield ablator thickness for all future flights.

& Shielding pyro line and improving seal of pyro thermal cover,

Continuing effort to determine cause of roll reversal,
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Section 10
SUBSATELLITE

10.1 SUBSATELLITE PERFORMANCE SUMMARY

A 435 1b Subsatellite System integrated on the -Y side of the 8V Forwiard Section
pylon was transported into orbit. The prelaunch pad load contained a contingency
pre~programmed command sequence for the Bubsatellite erection and separation to
be used in the event that the nominal Rev 14 sequence could not be performed.

The prelaunch pad load provided for separation to oceur at 30 deg south descend-
ing over Rev 7.6. The nominal plan to erase the prelaunch pad load on Rev § BOSS

was accomplished,

A BY command load containing the Subsgatellite erection and separatlion seguenve
was accomplished on Rev 12 GUAM, with the actual erection and separation times
based on the latest tracking data available prior t6 generatlion of the new command
Toad.

Separation occurred on Rev 14, 6 descending at 24,0 deg south, with erection
occurring 450 sec prior to separation. A 14, 0 deg yaw left maneuver by the Satellitc
Vehicle was in effect at the time of separation {see Section 2. 1. 2).

From lift-oif through Hev 14, the Satellite Vehicle telemetry was monitored fo
determine the Bubsatellite status prior to and during evection and separation.

After separation had oceurred, one final status check from the Satellite Vehicle

telemetry, along with the playback of the {ape recorder separation sequence, com-

pleted the real-time support. The final orbit achieved by the Subsatellite was nominal. |
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10,2 SUBSATELLITE TEMPERATURE ANOMALY

Prioy to separation from the Satellite Vehicle the Subsatellite battery temperatire
was monitored and analyzed. The initial battery temperature rate of increase of
approximately 4°F per rev was faster than anticipated from pre-~flight predictions,
and the maximum measured level of 91°F was higher than the maximum 70 to 75°F
estimated for an initial beta angle of +24 deg. The Subsatellite component tempera-
ture cool-down rate, immediately after separation, agreed very well with pre-flight
transient predictions. The Subsatellite orbiting battery temperature data of 51°F to
62°F correlates well with the pre~flight prediction of 55°F for an orbit average

temperature,

The most significant contributions to the higher than expected temperatures were
as follows:
@ A linear interpolation of computer-calculated temperatures for beta
angles of 0 and 60 deg.

e The presence of some free molecular heating which was not included
in computer model.

@ Conduction of energy from the erector/ejector assembly.

# A slightly warmer thermal control surface on the Subsatellite as com~
pared to the computer model approximation.
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Section 11
STELLAR-TERRAIN SUBSBYSTEM

There was no Stellar-Terrain Subsystem flown on V-2,
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Section 12
THEEMAL CONTROL

12,1 FORWARD AND MID SECTIONS

The Forward and Mid Section structural temperature control is summarized in
Table 12-1. The data indicates that the Forward and Mid Section thermal designs pro-
vide good control of paylead temperature levels. No design changes are forth coming

as a result of flight performarce,
12.2 ACTIVE THERMAL CONTROL

The Active Thermal Control System performed normally throughout the primary
mission, The Redundant System was not used. TREF which represents the average
Mid Section film path femperature varied between 72°F and 80°F during the mission

but was usually above 78°F.

The RV heater zones which are actively conirolled relative fo TREF were gen-
erally within 1°F of T

Control System.

REF indicating adequate performance of the Active Thermal

12.3 AFT SECTION

Acceptable Aft Section temperature control was achieved with all equipment within
design temperature limits. The orbital beta angle for this vchicle ranged from 29. 9deg
at launch to 27. 5 deg at deboost, A summary of critical temperatures is shown in
Table 12-2,

The temperature level of the Aft Section was 10 to 15°F above nominal predictions
due to an external vehicle contamination problem whieh occurred during launch. This
is considered to be the same contamination problem as occurred on SV-~1. The contam-
ination event was identified as SRM staging from the special contamination experiments

(see paragraph 12. 4). 5o

JOP-SECREF-/ H

Approved for Release: 2023/03/06 C05141838



%pproved for Release: 2023/03/06 C05141838
/ H BIFO03W/2-067069-72

Table 12-1
FORWARD AND MID SECTION TEMPERATURES FOLLOWING INITIAL TRANSIENT

Parameter Design Limils (0 ) 8V-2 Actuals
Tewd 47/93 83/86
“’fTCA 49/91 78/80

TowD ™ ‘T‘TCA <20 3/6
",T“SU 47/93 80/82
Toy - Trea 6/-4 2

Definitions:

TFWD - Average radiation temperature of the Forward Section derived
from the average bulkhead temperature

TT ca ~ Average radiation temperature of the forward compartment

structure in the Mid Section

TSU =~ Average radiation temperature of the aft compartment structure
in the Mid Section
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Table 12-2
8V-2 AFT SECTION CRITICAL COMPONENT TEMPERATURES
i Design Limits SV-2 Actuals{?)
Critical Component ©F) ©F)
EDAP
PDIB ~30/170 64/68
CCO'g =30/170 56/96
Batteries, Bay 3 35/70 45/52
Batteries, Bay 1 35/70 43/47
PDA's ~30/160 (3
Bolar Arrays ~125/225 80 /156
ACS
IRA ‘ 50,130 112/113
HBA Heads 0/130 66/88
FCEA ~30/180 {3y
OAS
Tank 85/100 $9/84
Quad Valve 35/200 118/122(1)
Catalyst Bed - 140/158{(1)
T&T
Tape Recorders 20/130 92/112
Transmitters -30/170 92/121
PCM Master ~30/170 102/133
PCM Remote, Bay 2 ~30/170 56/73
PCM Remote,Bay 10 =30/170 106/120
COMMAND
PMU A ~40/145 104/108
PMU B ~40/145 117/118
Clock -40/153 117/120
MCS 40/ 149 102/104
RCS
Tanks 40/ 140 64/100
REM Valves 245 102/202
Plumbing, Bay 12 35/140 75/110

(1} Data with OA engine not firing
(2) Stabilized orbital operation (most equipment 70 to 90T at lift=of)
{3} Instrumentation deleted on SV-2
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12,4 CONTAMINATION EXPERIMENTS
12.4.1 Description

Ag described in the 8V-1 Flight Test Engineering Analysis Report, a servies of
experiments were flown on 8V-2 in order to satisfy the following objectives:

@ Distinguish source - liftoff cloud.
e Distinguish source — SRM staging.

# Evaluate degradation of present thermal control surfaces {white silicone,
bare aluminum, black Kemacryl).

@ Assess smooth skin over corrugations as a possible fix.

& Assess FOSR as a substitute for white paint {FOSR stands for Flexible
Optical Solar Reflector and is aluminum foil with a thin layer of Teflon).

o Assess 4-93 as a substitute for white paint (293 is an inorganie, ceramic-
based white paint).

e Evaluate nature of liftoff cloud contaminants.
. ¢ Evalute effectivity of fiberglass cloth as a contamination shield.

The Aft SBection Bay 11 and 12 equipment doors were modified as shown in Fig,
12-1 to meet these objectives., The "QCM's" are Quartz Crystal Microbalances which
are gmall electronic devices that measure mass deposit directly., The sensing surface
is a crystal with a sticky, vacoum-stable coating, mounted nearly flush with the vehicele
skin. In addition, umbilical arm contamination sample boxes were installed as shown
in Fig. 12-2,

12,4.2 Results
Ascent telemetry data showed that the blow=off and lanvard pull=off shields oper=

ated correctly. Orbital temperature data for the various white calorimeters indicated

the following apparent solar absorptivities (@):

Exposed Throughout Ascent K2

White Silicone Calorimeter 0.52

Z2-93 Calorimeter 0.46

. Corrugated White Silicone Panel (Bay 12} 0.52
Smooth White Silicone Panel (Bay 12) 0.52

Smooth VOSSR Panel (Bay 12) .42
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DETAILS OF CONTAMINATION BOXES MOUNTFD
O UMDILICAL ARME NEAR AFT AND MID SECTIONS

CONTAMINATION
BOXES 1)

A INSULATRIL, BPRING-LOADED

COVIH, CLINMER T REC AVTER

- LIFE-OFF. (BEPORE URECT
PLUME IMPINGEMERT)

MID SECTION

AFT SECTION =

IO emiurr e az i 70eRMAL
T j;; CONTROL SURVACE BAMDPLES

gt 1. WIHTH SILICONE
2. WIHTE KEMACRYL
4. 293
4. FOSR

B, BLAUK SILICONE

g, BLAUK KFNMACTHYL
. CLAD ALINMINUM

B, ANODIZED TITANIUM

Fig, 12-2 Uwmbilical Arm Contamination Sample Boxes
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Exposed After Lift-Off el
White Silicone Calorimeter 0,46

Exposed After Shroud Separation

White Silicone Calorimeter 0,18
White Silicone Calorimeter Covered
with Fiberglass cloth 0.18

The nominal, uncontaminated & for white silicone is 0.18. The emissivity (¢)
of all the white paint samples was essentially unchanged. Both the o and € of the
exposed bare aluminum sample changed from nominal values of « = (.29 and
€ = (.03, toa = 0,38 and ¢ = 0,12,

None of the samples in the umbilical arm boxes showed any significant change in
properties except the bare aluminum. These samples exhibited changes in o and € of
up to 0.11 and 0, 24, respectively, The mass deposition measured during ascent by
the exposed and protected Quartz Crystal Microbalances are shown in Fig. 12-3.

12. 4.3 Conclusions

The overall conchisions derived from the experiments are as follows:

The SEM staging event causes unacceptable contamination,
The liftoff cloud causes minor contamination.

SV/BY separation {and Stage II retro) causes no contamination,
Fiberglass cloth appears to effectively prevent contamination,

® B ® @ @

Z=~93 and FOSR both showed somewhat less degradation than white silicone
but still not acceptable,

® Smooth skin degradation is the same as the corrugations.

The sources of contamination during the BRM staging cvent are the aluminum oxide
particles expelled by the SRM staging motors, and finely divided silver particles from
the silver paint on the BV insulator pad that is burned off by the SRM staging motor

exhaunsts.
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12.4.4 Action for Subsequent Vehicles

In view of the ghove results, the following actions are planned for subsequent

vehicles.

1. Restrict the beta angle
2. BV contractor to remove the silveér paint from the BV insulator pads
3

Fly additional experiments in Bays 11 and 12 to further evaluate the
nature of the confamination and the performance of the fiberglass
shield miaterial,

Concurrent to the above efforts:

SV-4
1. Move Bay 12 battery module to Bay 3
. Restrict the beta angle
3. Develop and fly a fiberglass contamination shield through shroud

. separation,

4. Fly sufficient instrumentation 0 evaluate shield,

2

BV~5 and Up
1. Fly contamination shield

2. Remove beta angle constraint

67
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Section 13
MASS PROPERTIES

The history of the 8V mass properties throughout the flight are tabulated in
Table 13. 1.
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Table 13-1

8V-2 ACTUAL ON-ORBIT MASS PROPERTIES

Description Weight Inches Stug-tt*
(b} 7 v | 7 I I I L I i

% y z Xy e Xz
Launch Weight 23264 | 1990.5 | 0,06 | 3.18 | 7018.5 | 169104.5 | 169028.7 | -1306.5 | 1403.1| 73.3
After Injection 20268 | 2005.7 | 0.09 | 3.68 | 4884.9 | 134377.8 | 134224.1 | -1285.4 | 1718.6 | 72.7
Solar Arrays Ext. | 20268 |2006.2 | 0,09 |3.68 |6040.5 | 135378.5 | 136325.4 | -1285.2 | 1726.3 | -149.2
After Subsat.Eject, | 19888 | 2009.0 | 0.90 |4.01 | 5857.4 | 132224.4 | 133050.8 | -602.4 | 2005.3 | -208. 1
Before RV 1 19646 | 1999.5 | 0.96 | 4.63 | 5830.6 | 139565.6 | 140395.8 | -877.4 | 2472.9 | -218.8
After RV 1 18097 |2027.1 | 1.04 | 3,53 | 5620.5 | 101514.9 | 102490.0 | -565.6 | 965.0 | -214.3
Before RV 2 17611 |2014.4 | 1.17 | 4.41 | 5576.3 | 105961.6 | 106944.2 | -683.7 | 1318.7 | -235.4
After RV 2 16070 | 20406 | 1,28 | 8,16 {5363.3 | 78603.8 | 79733.2 | -567.1| 20,1 | -229.9
Before RV 3 15649 | 2034.5 | 1.25 | 3.01 |5346.8 | 78378.2 | 79505.2 | -583.9 | 360.8 | ~263.2
After RV 3 14414 | 2054.0 | 1,40 | 1.92 | 5162.6 | 63158.8 | 64406.7 | -466.6 | -473.2 | -255.4
Before RV 4 18557 | 2042.7 | 1.53 | 2.67 | 5132.6 | 61230.5 | 62478.2 | -555,0 | ~465.0 | 2700
After RV 4 12245 | 2061.0 | 1.77 | 1.21 | 4932.6 | 51852.2 | 53233.7 | -434.5 | -1194.4 | -258.6
End Deboost 11923 | 2057.6 | 1.81 | 1.25 | 4920.8 | 50724.4 | 52105.8 | -450.3 | ~1205,3 | ~258. 8
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Section 14
STRUCTURES AND DYNAMICS

14,1 PRE-LAUNCH WINDS ALOFT LOADS ANALYSIS

Table 14-1 presents a chronological tabulation of the winds aloft computer runs
for SV-2. The R-17 runs are program checks made with theoretical wind profiles.

During the December launch period, MMC's Thrust Vector Control fluid usage
constraint parameters were exceeded three times during wind runs. During the
January launch period, no violdtions ocourred. In addition to the two parameéters
shown, the 8V gtructural loads, the SRM side force and the vehicle response in terms
of oty were checked and found to be within constraints,

14,2 ASCENT ACCELERATION

Axial accelerations measured at Station 1642 and 2180 are shown in Fig. 14-1.
together with design and test values. The severe loading event, Stage 1 Shutdown, for
both 8V-2 and 5V-1 and design values is presented in Table 14-2, As can be seen,
the values for 5V-1 and 8V-2 are similar and are both significantly lower than predic-
tions. The response levels in the first three longitudinal modes are shown in
Table 14~3,

14,8 ABCENT ACOUSTIC AND VIBRATION ENVIRONMENT

The acoustic and vibration measurements are shown in Table 14-4. These meas-
urements were taken in the same vehicle locations ag on 8V-1. The amplifier satura-
tion which occurred on 5V-1 was corrected by the high pass filters installed on 8V-2,
Measurement 961 was slightly clipped at lift-off for a very short time, but not enough
to interfere with the analysis of the data. Sensor 961 gave the same flight reading as
on 8V-1, which again is significantly lower than the original value anticipated, but
which is attributed to the very logal and transient nature of the external shock. In
goneral. the acoustic levels were higher than those of the first {light and the vibration

levels were aboutl the same.
70
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Table 14-1

SUMMARY OF WINDS LOADS ANALYSIS

S8TC Run Balloon TVC Dump Voltage = 0 TVC Fluid
Date o . Rélm;; SRM Time I«‘?f;nzjm Enmk Ugiigg;r Remarks
-HR | PET (Zulu) | No. SRM Ignition |Time (% Allow. )
{sec) {se0)
8 Dec 71| R-17 (0830 {3 1 1485.0-54.0 5.0 109. 0 (1), (), {5, ()
20 Dec 71]T-24 112157 1440 - 0 0 63.5 {1}
21 Dec 71| T-85 0220 0620 - 0 8 75.0
T-3.0[0748| 1223 | 1 | 11.0-11.4] 0.4 @), (4, (7
1 150,088, 3.0 Gy, {7}
28 Dee 71 T=24 111001 1135 1 11,0 -11, 20 0.2 (13, &), (D
1 121.0-32.4 114
2 11,2 -~ 32.0 20.8
23 Dec 71{ T-24 [1100| 1115 | 1 | 27.0-30.2( 3.2 . @, (1)
1 |46.8~53.0) 6.2 (6), (7)
8 Jan 72| R-17 1100 {3 1 1 48.0-54,0 5.0 114. 0 {1}, (43, 53, (7}
1% Jan 721 T-24 10257 1100 - O g 34.0 {1}
19 Jan 72| T-8,50320 0640 - O i} 51.5
19 Jan 721 T-3. 00800 1234 - 0 0 59.5
19 Jan 72 T-1.0:0930 1534 - 0 g 63.5 {2y
20 Jan 72| T-8.5 0400, 0634 - g 4 70.5
20 Jan 721 T-3. 010830 1234 - g 0 54,5
20 Jan 7217T-1,00930] 1534 - 0 0 52.5
Notes: (1) The data were vertfied as correct by Martin Marietta Corporation (MBOT)
(2) Used also as T-24 Ir run for next day
(3) MMC Meb Note ¢ wind profile was used. The profile is used as a backwind
from a guartering direction.
4y TVC fluid usage for control constraint was exceeded. 100 percent of
allowable is a Go condition.
{5} TVC side foree constraint was exceeded. 100 percent of allowable is
Go condition,
(8) TVC dump voltage off constraint cxceeded. 5.6 sec off belween 28 and
75 sec after SRM ignition is the allowable,
(7) AF (8P-7) was Informed of constraint viclation,

Denotes constraint exceeded,
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Table 14-2

ACCRLEROMETER MEASUREMENTS

(Stage 1 Shutdown)
Station 1642

Acceleration {g's)

Axis

8V.2 SVe1 Degign*
Peak Compression +4, 8 +4,.5 3, 8
« Peak Tension ~-0.2 “{}, 2 ~3.0
¥ G, 15 3.2 £0,33
Z 140,75 L0, 8 13,0

*Based on 27 Transients Criteria
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Table 14~3

ACCELEROMETER MEASUREMENTS BAND PASS ANATYSBIE RES
{Stage Shutdown) = §V-1,/5V-3

LTS

Frequency Accelerationat
Range‘ i’rcz%;e;ncy Axis Sta. 1642 (g's) Mode Description
(Hz) sv-2 | sv-1
X #), 5 ., 31
16 - 18 7 ¥ 0, 08 #0, 1 1st Longitudinal
7 #3, 42 0, 2
* +Hy, 6 3. 6
18-23 20,4 Y . 07 .1 Znd Longitudinal
P 44, B +{3, 35
23-30 24 Z 0, 11 =0, 1 3rd {(Booster Tank Mode)

14,4 BOLAR ARRAY

The erection and deployment time histories arve shown in Fig, 14-% for the left
=Y} Solar Arvay snd in Fig. 14-3 for the Hight (+Y) Solar Array. Since tho arrays
were deploved and erected in the proper position for the flight beta angle, no position-
ing was necessary and none was performed. In general, the arrays deployved more
slowly than on SV-1, whereas the erection times were almost the same,

Table 14-5 is included to compare the flight values with the last two ground tests
on the arrays before flight, The erection times vary by +50 percent from the ground
tests, The deployment times for the left array increased by +50 percent and for the
right array between +80 to +300 percent {closer definition is not possible since no
{light data is available for this interval). Data will continue to be collected fo betler
explain why the right array lags the left array.
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Table 14-4
SUMMARY OF LIFT-OFF, FLIGHT, AND TEST DATA (U}

977 '

s Microphones

#HValues measured during SV-2 Acoustic Acceptance Test

¥ Vibration Pick-ups

Approved for Release: 2023/03/06 C05141838

SMUASUREMENT LOCATIONS
. Late-Off Ascent -
X Max/Nom Max/Nom Test
a70 | Microphones
: 31 A
% ?,E;O 960 Twd Ext 154,5/146 ap* 148/146 dB* | 158/151.5 dB*
i : 961 Fwd Int 145.5/159 121 143
. : 966 Mid Int 136/131 117 134.5
' :
Z ; 967 Aft Int 135/132 126 139
' : T4y 3 g
X : /?:*G(i Vibration Pick-ups
g - . g : 3 a9 o5
r ,/E” 970 Twd Bulkhead | 4.8/2.5 Grms 0.5 G 8.0G o
Coo 968 POM Module 0.46/0,3 6.3/0,2 0.5
¥ i
: | 975 T&T Module 0,8/0,5 0.8/0.5 1.0
f’"" !
i o
N a6% ] gy it " 7 o B
575 : . : %9’;6 976 Arm Module 4,7/0.42 0.356 1.2
”‘”’:\;-_-./ 977 LD Module 1.6/1.2 1.2/1.0 2.1
i
/ SEEITTER tBurface Pressure
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Table 14-5
SV-2 TIMES FOR SOLAR ARRAY DEPLOYMENT AND ERECTION
Lasft Arvay Right Avray
Toay | Foas | oo | o [Ty |
Temperature Alqu EZﬁfn‘»f‘;m TI\,IQt Roo‘m _ Room 1\.101
mbient | Amblent | Available | Ambient | Ambient | Available
Times in Seconds
Deploy Command tog
=~8Btart of Erection | 1t a9 131 494 105 151
=End of Erection 301 283 288 Z222 225 326
Erection Time 187 184 157 123 120 175
Deployment Time 401 L 611 333 425 790-1268
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Section 15
SOFTWARE

There were no software problems which impacted flight objectives.

79

Approved for Release: 2023/03/06 C05141838




	0005141838_0001
	0005141838_0002
	0005141838_0003
	0005141838_0004
	0005141838_0005
	0005141838_0006
	0005141838_0007
	0005141838_0008
	0005141838_0009
	0005141838_0010
	0005141838_0011
	0005141838_0012
	0005141838_0013
	0005141838_0014
	0005141838_0015
	0005141838_0016
	0005141838_0017
	0005141838_0018
	0005141838_0019
	0005141838_0020
	0005141838_0021
	0005141838_0022
	0005141838_0023
	0005141838_0024
	0005141838_0025
	0005141838_0026
	0005141838_0027
	0005141838_0028
	0005141838_0029
	0005141838_0030
	0005141838_0031
	0005141838_0032
	0005141838_0033
	0005141838_0034
	0005141838_0035
	0005141838_0036
	0005141838_0037
	0005141838_0038
	0005141838_0039
	0005141838_0040
	0005141838_0041
	0005141838_0042
	0005141838_0043
	0005141838_0044
	0005141838_0045
	0005141838_0046
	0005141838_0047
	0005141838_0048
	0005141838_0049
	0005141838_0050
	0005141838_0051
	0005141838_0052
	0005141838_0053
	0005141838_0054
	0005141838_0055
	0005141838_0056
	0005141838_0057
	0005141838_0058
	0005141838_0059
	0005141838_0060
	0005141838_0061
	0005141838_0062
	0005141838_0063
	0005141838_0064
	0005141838_0065
	0005141838_0066
	0005141838_0067
	0005141838_0068
	0005141838_0069
	0005141838_0070
	0005141838_0071
	0005141838_0072
	0005141838_0073
	0005141838_0074
	0005141838_0075
	0005141838_0076
	0005141838_0077
	0005141838_0078
	0005141838_0079

