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INTRODUCTION

This is the fourteenth report in a conhimung series of documents issued at launch, and thereafter quarterly,
to present flight performance analysis of the Landsat-1 Spacecraft. Previously 1ssued documents are:

72814256

728D4262

728D4224

73504249

735D4260

7384274

T48D4205

74SD4217

748D4236

T4SD4255

755D84222

755D34228

758D34255

ERTS-1 Launch and Flight Activation
Evalughon Report 23 to 26 July 1972

ERTS-1 Flight Evaluation Report
23 July 1972 to 23 October 1972

ERTS-1 Flight Evaluation Report
23 Octcber 1972 to 23 January 1973

ERTS-1 Flight Evaluation Report
23 January 1973 to 23 April 1973

ERTS-1 Flight Evaluation Report
23 April 1973 to 23 July 1973

ERTS-1 Flight Evaluation Report
23 July 1973 to October 1973

ERTS-1 Flight Evaluation Report
23 October 1973 to 23 January 1974

ERTS-1 Flight Evaluation Report
23 January 1974 fo 23 Aprl 1974

ERTS-1 Fhight Evaluation Report
23 April 1974 to 23 July 1974

ERTS-1 Flight Evaluation Report
23 July 1974 to 23 October 1974

Landsat-1 Flight Evaluation Report
23 October 1974 to 23 January 1975

Landsat-1 and Landsat-2 Flight Eval-
uation Report
23 Jenuary 1975 to 23 April 1875

Landsat~1 and Landsat-2 Flight Eval-
nation Report
23 April 1975 to 23 July 1975

18 October 1972

28 November 1972

27 February 1973

29 May 1973

10 August 1973

28 November 1973

26 February 1974

18 May 1974

15 August 1974

31 December 1974

30 April 1975

15 August 1975

10 October 1975

This report contains analysis of pexrformance for Orbits 15271 {0 16550 for Landsat-1.

LS-1
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SECTION 1
SUMMARY - LANDSAT-1 OPERATIONS
Landsat-1 has completed 3 years of operation and continues to perform its mission nominally,

The Landsat-1 spacecraft was launched from the Western Test Range on 23 July 1972 at 18:08:06. 508Z The
launch and orbital injection phase of the space flight was nominal and deployment of the spacecrafi followed
predictions. Orbifal operations of the spacecraft and payload subsystems were satisfactory through Orbit
147, after which an mternal short ciremt disabled cne of the Widsband Video Tape Recorders (WBVTR-2).
Operations resumed infil Orbit 196, when the Return Beam Vidicon failed to respond when commanded off
The RBV was commanded off via alternate commands and since that {ime, Landsaf-1 has performed its
mission with the Multispectral Scammer and the remaining Wideband Video Tape Recorder providing image
data The remaining Wideband Tape Recorder experienced four suspensions of operation, the last heing mn
Orbit 9881 on 2 July 1974, and has not been used operationally since, In Orhit 4398, an integrated circwmut
clhup m the TMP failed, dissbling four TLM functions, COMSTOR "B" has an intermatient problem with
cell 12, which 1s not being used cperationally The "B" section of the USB with full power oulput of 1 5
watts was substituted for the "A" section in Orbit 10068 because of excessive dechine of transmifter power.
The pitch flywheel stopped for 2 minutes in Orbit 8040; and for 8 hours, 2 minutes m Orbits 11125 to 11130,
It has been kept close to zero speed ever since, using pitch-bias control. The RMP was switched from B to
A in Orat 11257 as a precautionary measure after RMP B began showing operating current variations, The
DCS subsystem was turned off after Orbit 12690 and the finction assumed by Landsat-2, Narrow Band
Recorder 2 became noisy and was turned off i Orbat 13015, Operation of NBR 2 resumed in 14116 uniil
failure m Orbit 15253, when operafion was terminated. Batiery 6 was turned off in Orbit 13346 due to
electrical characteristics causing high temperatures. Baifery 6 was returned to operation in Orbit 14100

In Orbit 14780, Battery 6 was agam turned off because of high temperature and was returned to operation

in Orbit 15467 A high current fransient occurred at Battery 6 turn on in Orbit 15467 and the battery turn on
command is suspended from use. Battery 8 was turned off 1n Orbit 15588 due to electrical characteristics
causing high temperature and will not be returned to service because of the hatiery command problem,
Pitch flywheel motor driver duly cycle rose to a high level again from Orbit 15191 to Orbit 15393 when it
returned to normal., The pitch flywheel stopped intermittently with durations to 202 minutes between QOrbit
15303 to Orbit 15324, MSS operation was discontinued in Orbit 15304 and resumed in Orbit 15351, See
Table 1-1 for a summary of m-orbit operaticn,
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Table 1-1, In-Orbit Payload System Performance Launch thru

RBV

DCS

WPA-1

WPA-~2

WBVTR-1

WBVTR-2

1-2

Orbit 16535 (10/22/75)

Landsat-1

Total Scenes Imaged

AVG. Scenes/Day

Total Area Imaged
(mlilions of sg¢, ma,)

ON TIME (hr, )

ON/OFF Cycles

% Real Time Images

% Recorded Images

Total Scenes Imaged

AVG, Scenes/Day

Total Area Imaged
{millwons of sg, n. mi}

ON TIME (hr.)

ON/OFF Cycles

% Real Time Images

% Recorded Images

Messages at OCC
Non-Perfect MSGS

Max. DCP's ACTIVE/DAY
Users

Avg. MSG/Orbit

ON TIME (br.)

% Real Time Mode
% Playback Mode
ON TIME (hr.)
ON/OFF Cycles

% Real Time Mode
% P/B Mode

ON TIME (hr. )
ON/OFF Cycles

% Record Mode
% Playback Mode
% Rewmd Mode
% Standby Mode
Mmor Frame Sync
Error Count mm P/B
Time Head-Tape Contact
@r. )
Cycles Head-Tape Contact
ON TIME (hr.)

% Record Mode

% Playback Mode

% Rewind Mode

% Standby Mode

MFSE Count in P/B

Time Head-Tape Contact
(bx.)

Cycles Head-Tape Contact

CN TIME (hr.)

1690
139
14,7

14,0
91
o7
43

192,921
176
1682 2

2045
15,445
76

24

1,152, 045
90, 691
114

44

181
21,820, 2

55
45
3L 9
312

76

24
1983
13,078

38
41
20

1

150
732, 8

11, 954
927. 6

38
41
20
1
Failed Orb, 148
5.1

44
6.5
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SECTION 2

ORBITAL PARAMETERS
Landsgat-1 launch and injection was satisfactory. After several 18-day repeat cycles, orbit maintenance
burns were made in Orbits 938, 2416, 6300, 7826, 11367, 11464, 13611 and 14365. An umplanned orbit
change occurred due to freon gas expended during the pitch flywheel emergency (Orbits 11125 to 11130)
No orbit maintenance burn was requmred during this report period,
The orhital parameters are given in Table 2-1. Figure 2-1 shows the longitude error as a function of
time and orbit maintenance bvrns, The longitude error has been mamntained within + 10 nm in the east-

west direction at the equator as plamnmed. Figure 2-2 shows the change of sun taime at the descending node,
Appendix B gives ground trace repeat cycle prediciions

Ls-1 2-1
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Table 2-1. Landsat 1 Brouwer Mean Orbital Parameters

Flement 1\?2;2; g‘wodc;( Nodal Argt;]:-fment Right Mean
Apogee Perigee |Inclination Axig Period Period Perigee JAscension{ Anomaly

Date (k) (lem) (Deg. ) () |Eccentrmieity | (M) (Mun) (Deg) (Deg) (Deg)
25 Oct 1972 | 917.3 898.1 98.103 7285, 850 0.00132 103,162 103.268 93.721 1. 080 36, 484
25 Jan 1973 | 922,3 893.1 99,090 7285, 865 0.00200 103,153 103,268 | 133,693 91. 805 52.797
25 Apr 1973 | 911,056 888,763 99,073 7285.767 0,00073 103.151 103,267 | 168.857 [181.411 11,098
25 Jul 1973 914, 341 900, 810 99.068 7285.741 0.00093 103.150 103.266 95.602 |268.944 84, 301
25 Oct 1973 | 922,013 893.229 99, 056 7285.786 0.00198 103.151 103, 266 65.071 0.291 301.002
25 Jan 1974 | 915.873 899.111 99,041 7285. 657 0.00115 103. 148 103.264 | 160.866 88,606 19,049
24 Apr 1974 { 920.090 912.672 99,023 7285.691 0.000802 103.149 103.265 | 117.631 |176.743 62.319
23 Jul 1974 922, 363 892.629 99. 017 7285.661 0.002041 103.148 103.264 | 109.225 [269.779 70.540
23 Oct 1974 | 918,657 896. 316 99. 004 7285. 652 0.00153 103,148 103.264 | 150,750 |354.743 29,110
24 Jan 1975 | 914.18 900. 67 98. 990 7285.590 0.000928 103. 147 103.262 | 278.848 85.403 261,138
24 Apr 1975 | 914,74 900,05 98. 972 7285.559 0, 001008 103.146 108.262 37.047 {173,043 142,764
25 Jul 1975 915 12 899,63 98. 964 7285.541 0. 001063 103.145 103.261 ; 138.138 {262,528 41,661
23 Oct 1975 | 914 19 900, 54 98 951 7285, 531 0 000937 103, 145 103.261 | 250.370 {349,952 289. 612
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SECTION 3
POWER SUBSYSTEM (PWR)

The solar array contined to provide excess energy for the payload and spacecrait load throughout this
report period, Compensation loads and auxiliary loads dissipated the excess power above the battery and
load requirements using Landsat-1 power management procedures. Midday measured solar array current
tracked slightly below the values predicted earlier due to higher than predicted beta angle variations, Solar
array degradation was ~27, 0% at the end of 39 months in orbit, The power subsystem is predicted to have
adequate power through 1976 for the present Landsat-1 payload configuration, and may extend to 1977 and
1978 depending on the electrochemical degradation of the battery packs for that period.

A plot of measured and predicted midday solar array current is shown in Figure 3-1. Figure 3-2 shows
actual and predicted solar array degradation, Figure 3-3 shows actual sun angles to the spacecraft and
solar panels,

It is noted on Figure 3-1 that the high noon solar array current 1s slightly lower than predicted. This 1s
due to slightly different solar panel sun angles and operating point high noon solar array degradation than
imtially predicted.

Battery 6, turned off in Orbit 14780 (18 June 1975) for a second restoration cycle, was returned to service
in Orhbit 15467 (6 August 1975). The battery turn-on was followed by an anomolous time-out of the USB/
WPA back-up timer and tripping of the ACS low voltage pneumatics interlock, due to a high transient
current occurring simultaneously with the execution of command 353 (All batteries on). (Reference Item

1 of Appendix C). The battery, however, has performed satisfactorily throughout the rest of this report
period.

In Orbit 15588 (15 August 1975) Battery 8 was taken off line for a restoration cycle similar to that of
Battery 6, when the load sharing of the battery started declining with the result of increased temperatures,
The battery reached a voltage of about 26. 5 volts around Orbit 16300, However, to avoid the possible
risks involved 1 the execution of Command 353 (all batteries om), the battery turn-on has been deferred.
By the end of this report period, the battery has discharged to a voltage of 25, 6 volts,

Begmumg m Orbit 15794, (30 August 1975) an adjustment to the power management program has kept
the hatteries slightly undercharged to keep them within acceptable temperature limats,

Temperature spread between the batteries has ranged from 5, 5 to 7. 5°C durmg the current report period.
Battery packs averaged a typical 8,6 to 9, 3% Depth of Discharge (DOD) when all batteries were on lne.
With Battery 8 off line, the DOD has ranged from 8,9 to 9,6%. (Compensation load 4 was switched off
prior to Battery 8 turn-off),

The power system elecironics performed well m this report period with all voltages stable, Table 3-1
shows major power subsystem parameters and Table 3-2 shows power subsystem telemetry for selected
orbits, Some parameters in Table 3-2 may be shghtly different from Table 3-1, because Table 3-1 uses
a power management time span ({night followed by a day); whereas, the time span used 1 Table 3-2 is the
playback period from the NBR, The Shunt Limiter has not operated since Orbit 3 because the unregulated
voltage has been held below cut-in voltage by power management,

Ls-1 3-1
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1-51

2/9-f

Table 3-1. ILandsat-1 Major Power Bubsystem
Parameters
ORBIT NO, 26 5088 10178 16254 15692 § 16132 16630
BATT 1 MAX 32,48 32,61 33.25 3. 16 3367 | 83,78 3248
2 CHGE 32,48 32,91 35.16 33,16 32.57 | 32.73 32,48
% VOLTS 32.48 32.99 38.25 3316 92,57 { 82.82 32.48
4 02,48 32,98 35,25 83,16 82,57 32.82 32,43
5 32,48 32.09 38,35 32,25 32,65 { az,a2 32,57
3 ¥k 92,31 32,91 33.25 28,21 32,48 32,73 82,48
7 52,32 32.81 35.25 23,16 32,57 | 32,82 32,67
g ks 32,14 33,91 48.28 23,16 28,75 28,76 26,73
AVERAGE + 32.38 32,92 33.25 35,17 32,86 | az.78 32.50
BATT 1 END- 28,81 28,30 28,98 29,15 ag.72 | 28,08 78.55
2 Qr- 28,81 28,30 28,98 29,15 28,81 29,08 28,84
31 NIGET 28,81 28,30 28,88 29,15 28,72 | 28,88 28, 55
4 VOLTS 28,89 28.38 28.98 29,15 23,81 | 29.06 23,64
5 28,89 28,38 29, 06 49, 28 28.81 | 29.08 28,54
6 ** 58,81 28,80 28,98 28,12 28.72 | 28.98 28.55
7 28,81 28,30 25,98 29,15 2§.81 | 28,08 28,55
g ek 28,81 28,30 25,88 28,15 28,64 | 26,78 25,73
AVERAGE + 78, 84 28,32 28.99 29,18 28,77 | zo.m 28,59
BATT 1 (% CHGE 1211 13.58 13.96 15,27 14,61 | 14.65 14,57
2 SHARE 12,93 18.58 13.96 15,27 14,61 [ 14.65 14, 57
L) 11,38 11.38 11,96 18.59 13,25 | 12,83 13,27
4 12.39% 11.95 12.28 14,06 13,94 | 14,07 14.22
5 12,32 11,85 11,483 13,63 13,44 13.68 13,67
g wi 12,50 12,35 11.79 ok 16,65 | 17.00 16.21
7 12,62 12,42 12,13 13,59 13.46 | 13.09 13.86
g Ak 12,45 12,10 11,98 14,54 ik whw K
BATT 1 LOAD 12,71 12.44 12.58 14,67 14,33 14,312 14,28
2 EHARLE 12,90 13,62 1a.70 15,88 14, 80 15.01 14,89
) 11,43 11.51 12,28 13.85 13,14 | 13,48 13,30
4 13,77 13,01 18,12 14,91 14,25 {14,765 14. 57
H 12,54 12.42 12.80 | 14,02 13,72 | 13,47 13.73
Gk 12.53 12,21 11,30 ot 15.77 ] 15.62 5.5
7 12,80 12.41 12.50 ‘ 13.77 13.77 | 13.52 1359
g HEk 12,53 11,98 11,87 ; 13,88 sk Lo s
BATT 1 TEMP 21,11 24.65 24,6 o+ 23,12 20, 99 21,24 21,15
2 I 18.74 21.42 20,89 [ 19.32 17.76 17,48 17,77
5 PO 18,77 20,25 20,15 18,77 16,99 16,50 16,94
4 21,57 23,17 23.32 22,71 21,27 21.78 21,88
& 21.82 23.85 24.09 33.69 23,17 24,31 24,08
@ %+ 21,31 24,87 24,78 } 28,10 22,61 23,59 23,398
21.41 25,01 24,90 23.75 22, E1 25,71 23,02
g kEE 21,82 25,14 95.24 2459 31,64 21,66 22,35
AVERAGE 30,31 23,48 28,83 22,38 20,83 21.18 21,33
§/C REG BUS PWR (W) 76,8 158,4 165,90 187,89 124,8 125,82 123,6
COMP LOAD PWE (W) 49,0 4,8 41.9 20,4 17.4 7.4 7.4
(P70 5/C REG BUS PWR)
P/LREG BUS PWR (W) 16.8 15,7 8.9 8.a 9.1 8.9 8.1
C/D RATIO 1,08 1.13 1.21 1,18 1,28 1,22 1.20
TOUAL GHARGE (A~DM) 309,2 200,21 | *258.3 220,20 224.85 § 208.55 | 217.48
TO’E‘:&-L DISCHARC;E (A-D) 200,92 2E6 .éB 214.& IQ;L. 13 ) 1;1.‘99 7170. 30 "’ -1?31—.;.5
SOLAR ARRAY {4-D) 1044,0 08,0 832,10 786 803 812 823
8. A. PEAK I{AMP) 16,8 13.68 12,44 11,60 11,68 11,68 11,84
MIDDAY ARRAY I (AMEF} 15,01 12,80 /A 1104 11,12 11.20 11.58
SUN ANGLE (DEG) -8.33 -3.54 ~1.82 1.49 4,55 5,88 5.66
MAX R PAD TEMP (°C} 62,00 | +69.00 88.20 82,0 59,80 62,00 64,40
MIN R PAD TEMP (°C} -52.00 -59.00 -42.79 -42,18 -38,54 -38.54 ~37,03
MAX L PAD TEMP (°C) +5T. 80 +80,50 56,00 56,00 55,12 58,40 80.80
MIN L PAD TEMP® (°C) ~67.0 -54, 60 .00 4528 -42,78 -42,18 -42,18

* After the telemetry farlure i Orint 4396 Baltery 2 charge share wag taken equal io Battery 1 charge as
an approxmation in order to demve a charge ghare value of cach battery.

+% Battery 6 turned off m Grbit 14780 was returned to scrinee in Orbit 15467,

+#% Datlery 8 was turned off m Orbit 15688 and remained off through the end of this report period,

+ Average of baiteries oh-line,

(mmﬂﬂﬁ
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Table 3-2,

Telemetry (Averags Value for Daia Received

Landsat-1 Power Subsystemn Analog

in NBTR Playback)

Funchen Description Uit B6 5089 10162 G{:;; 15700 | 1s132 16530
s001 BATT 1 DISC AMP 0.9 0,81 0,81 0,91 0,71 0.8 083
6002 2 0.95 * * * * * *
6003 ) 0,81 0,78 0,80 0.86 0,68 0,79 0,78
6004 4 0,98 0,86 0,36 0.92 0,74 0,87 0,85
5005 5 0,92 0,82 .82 0.87 0.76 0,78 081
6006 &k 0,01 .78 0.7z 0.00 0,76 0,81 0.92
8007 7 0.94 0,82 0.80 0.85 0,72 0,74 0.80
6008 Bk 0.1 0,77 0,78 0,80 .00 0.00 0,00
6011 BATT 1 CHG AMP 0.58 ¢, 58 0,69 0.52 0.49 0,40 0,40
6012 2 0.57 * * * # # *
6013 ] 0.50 0,48 0,60 0.46 043 0.35 0,37
8014 4 0,54 0.51 0.80 0,48 0.4 0.38 0,39
6015 5 0,54 9,50 0.5 0,46 0,45 0,87 0.38
8010 6 0,67 0,523 0. 5 0,90 0,59 0,47 0,45
6017 9,55 .53 0.60 0,48 0,44 0,46 [
BU1E -2 0,55 0,52 0.5 0.49 0,00 0,00 0,00
6021 BATT 1 VOLT | ¥DC 20.87 | s1.24 | 3164 31,63 3173 | 3L.35 30,92
B022 3 s0,87 | 21,25 | s1.66 31,88 L4 | 31,84 30,91
6023 3 30,87 | 21,25 | si.66 31,82 LT3 | 3L.34 30,91
8024 4 20,90 | 21,28 3 870 81,85 b4 W 30,04
BO25 5 50,95 | 21,83 | 8175 81.71 31,62 | JL43 51,00
g028 6 20.38 | 8124 | 9165 28,18 31,70 | 41,32 50,89
6027 7 30.80 | si.2v | sues 51,64 41,76 | 41,57 30,94
6028 Bhi 30.89 | 31,27 | 31,88 31,88 28,66 | 26,75 25,78
8031 BATT 1 TEMP | DGC 21,17 | 24,48 | 26,00 28,02 21,58 | 21,26 21,47
G632 z 18.80 | 21,29 | 223,81 18,28 18,08 | 17.4% 17.84
6033 s 18,95 | 20.1% | 21,26 18.76 17.41 | 18.94 16.95
6032 % 21,57 | 23.0¢ | 29.8% 22,68 22,36 | 21,80 2,71
6095 § sL84 | 23.77 | 2476 23.64 24,10 | 24,12 24,09
5086 6 21,24 | 24,27 | 28.78 2208 24,12 | 28,81 23,48
6037 7 21,48 | 24.88 | 2600 23,67 22,97 | 22,71 23,08
g8 gk zi.88 | =s5.02 | 26,21 24,51 21,43 | 21,65 22,38
6040 RT PAD TEMP DGC 2.8z | 2122 { 2708 2,29 28,5 | 30,05 30,400
6041 R PADYV N vDe a3.40 | 35,88 | 84,56 34,18 32.69 | 30.49 93.95
042 R PADV M VD¢ 23.20 | s5.60 | 28,80 82,92 3z.c8 | 92,82 31.38
A4 LT PAD TEMP DGe 4.1 | 18,61 | 19,11 18, 84 21,68 | 28,79 23,74
6046 L PADV T voe 33,60 | 34.16 | s4.87 24,65 34,63 | 84,18 33,75
6046 L PADY G ¥DC 33,68 | 34.19 | 34.72 34,68 34,68 4,22 38,78
8050 S/C UR BUS V Voo 21,24 | 31.68 | 32.80 52,07 82,16 | 31,78 81,34
8051 5/CRG BUS ¥ Voo 24,54 | 24.55 | 24,06 24,64 24,54 | 24,54 24,54
8052 AUXEREG A ¥ Voo 20,41 | 23,48 23,47 23,41 23,48 | 28,48 28,50
8052 AUXREGE V voe 23,50 | 28.50 | 23.50 23,50 28,50 | 28.50 28.50
G054 SOLAR X Axp 14,87 | 12,68 | 1.60 10.83 10,77 | 10.98 13,18
GO55 + 8/QRG BUS I AMP 7.11 5.27 6,80 5,63 5,40 5.13 5.04
8056 + B/C RG BUS 1 AMP 7,11 .27 8.7 5,62 5.38 5.12 5,08
6058 PC MOD T 1 DGC 21,82 | 22.23 | 23.22 20.63 19.64 | 18.2¢ 18,41
605D PC MOD T 2 DGe 21,66 | 22.58 | 22.00 21,17 20,27 | 19,80 20,09
G070 B/L RG BUB ¥ voc 24,66 | 24,68 | 24.08 24.68 24.68 | 24.68 2407
A071 /L UR BUS ¥ vac 31,08 | 81,58 | s1,o2 31,902 32,01 | 31,62 31.18
BOTE + /L RG BUS I AMP 0.5t | Toose ¢35 0.36 0.26 0.6 0.37
8078 P OAUX AV Voo 23,51 | s3.51 | 22.50 23,50 23,50 | 23.50 23,50
0072 P AUX B V voc a3 51 | 28,51 | 28,50 23,50 23,50 | 23,50 23,50
6075 ¥R MOD T 1 Dac 21,50 | 28.13 | 23.62 21,44 20,78 | 50.46 20,70
8076 PR MQG T 2 Dac 20,34 | 21.45 | 21.84 18,88 19,% | 18,15 19,86
6078 FUSE BLOW..V | VDG 24,5 | 24.57 | -24.60 24,59, 24,60 _| 24,68 24,57 _|
5030 SHUNT 1 I AMP o, 00 0,00 0.00 0.00 0.00 .00 0.00
6081 2 0,00 0.00 n oo 0,00 ¢,00 0,00 a,00
6082 3 0,00 0.00 .00 0,00 0,00 0.00 a,00
6083 4 0.00 0,00 0.00 0,00 0,00 0,00 0,00
G084 B 0.00 0,00 0,00 0,00 ¢, 00 0,00 0,00
6085 3 0,00 0,00 0,00 0.00 0.00 000 0.40
8086 7 0,00 0,00 0.00 0.00 .00 0.00 0,400
5087 [ 0,00 9,00 0,90 0.00 0,00 0,00 0,00
6100 T/L RG BUS I | AMP D.58 0,56 .36 0.58 0.5 0,36 0.3
Total Mo, | MATOR FRAMES | FRM | v7es.0 |s8s.0 |3684.0 785 75 784 785

+

Ead

EL

Funchon 6002, 6012; missing data resuited fxom disshled tolomatry resulbmg from IC chup farhize wWhach
affected charge cwerent directly and discharga current mdirectly.

TUNC 6055, 6058, 8072 data is deraved from Pssude FUNG 8155, 8156, 6172 used after chenge to Mode 11
Battery & {urnsd off in Orbit 14780 wap returned to service in Orbrt 15467,

Battery 8 was turnsd off m Orbit 15558 and remained off through the end of this report pemod,

l ivas EOOCHIS

ey,
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SECTION 4
ATTITUGDE CONTROL SYSTEM (ACS)

Landsat-1's ACS system accurately maintained the spacecraft's attitude except when the Piich Flywheel
was malfunctionmg durmg the first days of this report period.

The pitch motor driver duty cycle began increasmg m Orbit 15191 (18 July 1975), and in subsecquent orbits
many prolonged Pitch Flywheel stoppage occurred, lasting to 202 minutes in duration. During this time
the 8/C was oseillating,i,e., NBR P/B Orbit 15316 with a 202 minute PFW stop, oscillated+ 8 degrees m
pitch with a 78 minute period,

MSS operations were suspended from Orbit 15304 (26 July 1975) to Orbit 15350 (29 July 1975) due to the
severity of the Pitch Flywheel problem, but were resumed 1 Orbit 16351 (29 July 1975) when the condition
appeared to 1mprove,

The ACS Normal mode was only employed durmg periods of MSS activity, In order to conserve the re-
maming ACS gas supply during periods of non~-MSS activity, the spacecraft’s attitude was commanded into
the Roll Daff Tach High ‘Gamm with Roll Wheel Unload disabled, I addition, Pitch Position Bias was em-
ployed to maintamn the Pitch Wheel's speed between -10 RPM and -100 RPM in order to prevent 1t from

geizing with an excess of stored momentum and to utilize gravity gradient to unioad accumulated mom-
entum in both Pitch and Roll.

The Pitch Wheel began clearing itself 1n Orbat 15865 (30 July 1975). By Orbat 15293 (1 August 1975) the Pitch

Motor Driver Duty Cycle returned to its pre-emergency average level of 7 to 10 percent and remained there
for the duration of this report period.

Use of pneumatics to stabilize the spacecraft during the Pitch Flywheel emergency was not required.

The spacecraft's pre~anomaly routimne was resumed in Orbit 15393 (1 August 1975) with the ACS system com-
manded 1nto the Normal mode only during the six daily orbits of MSS activity, For the remaimng eight daily
orbits of non-MSS activity, the spacecraft 18 flown in the Roll Diff Tach High Gain mode and with 0 to 0, 6°
Pitch Pogitron Bias employed to maintain the Pitch Flywheel Speed between -20 and -100 RPM,

An accurate account of pneumatic gating can no longer be practically provided. Contmuous 24 KB telemetry
required to maintain a complete gating history has been curtailed due to the failure of NBTR B 1n Orbit 15256
(22 July 1975).

Currently, penumatic gating is bemg limited by providing single Momentary Pneumatics Enable command only
at satellite midmght in each of the six to seven orbits where the ACS system is m the Roll Normal Diff Tach
Gain Mode. (Periods of MSS activity.)

Based on 24 KB Strnp Chart segments covering portions of these intervals, it is estimated that approximately
2, ~Roll Gates occur in twenty-four hours,

The decline of Remainimg Usable Impulse from 30, 59 Ib/secs in Orbit 15254 (22 July 1975) to 27,668 1b/secs
in Orbit 16530 (21 October 1275) 15 due to a normal, single step in the telemetry PCM count (Orhit 16346;
8 October, 1975) and not due to an excessive use or loss of freon,

Both SADS are tracking the sun at orbit rate without phase switching, RMP 1 1s functioning normeally,

Pressure/temperature ratios have all been satisfactory,

Ls-1 4-1



The forward scamer pressure decreased from 3, 00 psia in Orbit 15254 (22 July 1975) to 2. 81 psia m Orbat

16530 (21 October 1975) and is following the predicted leak pattern described in previous reports,

Tables 4-1, 4-2 and 4-3 are a summary of Landsat-1's Attitude Control Subsystem telemetry.

Table 4-1, Landsat-1 ACS Temperature and Pressure Telemetry Summazry

Function Units 31 5099 10182 2;1;1;4 15700 16132 16530
1084 EMP 1 Gyro Temperature DGC 4.5 23,08 21 22 42,40 42.08 42 72 43,11
1094 RMP 2 Gyro FTemperature DGC 74,3 75,10 43 45 24,05 24.07 24,76 25,15
1222 SAD RT MTR HSING Temp DGC 211 22 00 20.55 22.89 22.40 23 16 23.69
1242 SAD LT MTR HSING Temp DGC 27,0 30,38 28.18 29,53 29 49 30,26 30 79
1223 SAD RT MTR WNDNG Temp DGC 5.3 26.54 24,63 27 06 26,47 27.11 27.45
1243 SAD LT MTR WNDNG Temp DGC 289 32,92 30,32 31,98 32,00 32,81 33 44
1228 SAD RT HSG Pressure PSI 7.8 7 35 7.12 6 88 6,88 6,88 6 88
1248 SAD LT HSG Pressure PSI 7.0 6.86 6,47 6,18 6 18 6.18 6.18
1007 FWD Scanner MTR Temp DGC 19.8 19,88 18 46 20,36 19,77 20,28 20.63
1016 Rear Scarmer MTR Temp DGC 20,5 19,83 17.86 19,24 19,15 19 70 20,02
1003 FWD Scanner Pressure PSL 4.6 4 02 3,50 3.00 3,00 3.00 2.8t
1012 Rear Scanner Pressure Ps1 78 7.87 7 44 6.97 6,98 6 99 6 96
1212 Gas Tank Pressure PSI 1988 0 1702 34 1454,19 235,44 235.44 235,44 223, 05%
1210 Gas Tank Temperature DGC 22 6 24 30 22,56 24,36 24 05 24,65 25,20
1213 Mamfold Pressure PSL 5 T 57.44 58.73 61.67 61 87 61,66 61 30
1211 Mamfold Temperature DGC 21,9 23.62 21 77 23.82 23 48 24,19 24,78
1059 CLB Power Supply Card Temp DGC 37.1 40,54 38,83 40 58 40,40 41,07 41,46
1260 ACS Baseplate 1 DGC 25 4 27.93 25 36 26,54 26,53 27.34 27.84
1261 ACS Baseplate 2 bGC 22,9 24,73 23,00 25,09 24,83 25.67 26 14
1262 ACS Baseplaie 3 DGC 23.4 23.89 21.97 24 95 24,62 25 41 25 85
1263 THO1 8TS DGC -8 8 - 0.97 ~ 3.41 1 22 1,93 4 60 5,29
1264 THOZ 3TS DGC ~14,6 - 9,42 - 827 |- 4.5 3.78 2.12 - 196
- 1265 THO3 8TS DGC - 3.1 9,31 7.58 12,92 14,20 15 84 15,91
1266 THO4 8TS DGC -12.9 2,85 =135 2.40 2.93 4,71 5 29
1267 THOS BTS DGC - 8.9 - 116 - B.17 2.92 3 8o 8 41 9.37
1224 SAD R FSST bGC 39.5 60 21 83.25 64,74 63,80 65 44 66,72
1244 SAD L FSST DGC 27,1 51,11 53 21 54,69 55,20 56.49 67.40
¥ Pressure drop due to PCM count step, not to loss of freon,
LS-1
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Table 4~2, Landsat-1 ACS Voltages and Currents

Function Units 31 9099 10182 ?[_1521;4 15700 16132 16530

1057 CLB Power Supply Volis TMV 2,8 2,78 2,78 2,78 2.7 2,78 2,78
1081 RMP 1 MTR Volts vDC &) % OFF OFF -30,14 -30, 14 -30.14 -30,14
1082 RMP 1 MTR Current Amps | OFF OFF OFF 0,11 0.11 0,11 0,11
1080 EMP 1 Supply Volts VDC OFF OrFF OFF -23.78 -23.78 -23.78 ~23.78
1091 RMP 2 MTR Volts vbC ~-29.7 -29,63 -29,63 OFF OFF OFF OFF

1092 RMP 2 MTR Current Amps 0.10 0,10 0,11 OFT OFF OFF OFF

1090 RMP 2 Supply Volt’s vDC -23.4 -23.41 -23, 50 OFF OFF OFF QFF

1320 SAD RT MTR WNDNG Volts voC - 4.8 - 4,25 - 3,89 - 3.85 - 3,84 - 3.81 - 3,67
1240 SAD LT MTR WNDNG Volts vDC ~ 4.8 - 4,09 - 3.36 - 3,43 - 3.47 - 3.44 ~ 3,50
1237 SAD RT -15 VDC Conv, vbC 14,9 14.88 14.89 14,87 14,88 14,87 14,87
1247 SAD LT ~15 VDC Conv, VDC 15,2 15.13 15,14 15,08 15,11 15,10 15.10
1056 CLB +5 VDC TMV 2.4 2.35 2.35 2,35 2,35 2,35 2,35
1055 CLB +10 VDC TMV TMV 2,75 2,75 2.74 2,74 2.74 2.74 2.74
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Table 4-3,

Landsat-1 ACS Average Attitude Errors and Driver Duty Cycles

Function Units 13198 13569 1400101‘1911" 15254 15760 16132 16530
1141 Pitch Fine-Error DEG - 0,40 - 0,08 - 0,02 - 2,13 - 0,51 - 0,24 - 0,82
1143 Pitch Flywheel Speed RPM - 10,49 - 26,86 - 1,21 12,92 ~ 46,27 - 57,10 - 43,34
1038 Pitch MTR DRVR CCW PCT 4,96 5.81 4.55 3.28 7.71 6.83 5,19
1039 Pitch MTR DRVR CW PCT 2,29 2,17 5,10 19,65 2,53 2,04 1.65
1030 Roll Fine BError DEG - 2,25 - 0.20 - 0.20 - 2,52 - 1,40 - 2,14 - 2.83
1127 Roll Rear Flywheel Speed RPM 715,78 756,92 782,08 714,05 735.41 730,09 TL6.75
1126 Roll Fwd Flywheel Speed PRM 641,82 674, 47 683.31 641,32 659, 50 645,44 642,77
1022 Roll Rear MTR DRVR CCW PCT 0.01 0.68 0,90 0,13 0.47 0,31 0,03
10285 Roll Rear MTR DRVRE CW PCT 4,26 5.22 5,562 4,17 4,85 4, 56 4,15
1023 Roll F'wd MTR DRVE CCW PCT 0.01 0,66 0.72 0,08 0.38 0,15 0,03
1024 Roll Fwd MTR DRVR CW PCT 4,15 4,94 5,35 4,24 4,76 4,30 4,13
1035 Yaw Tach RPM -206. 08 ~116, 50 - 93.72 -169, 52 -144,85 -182,02 -202, 90
1033 Yaw MTR DRVR CW BCT 0,04 1,53 1.84 0.09 0.96 0,45 0.04
1034 Yaw MTR DRVR CCW PCT 0,07 1,60 1.76 0.68 1.24 0,91 0.68
1221 SAD Right Tach DEG/MIN 3.37 3.37 2.81 3.37 3.38 3,38 3.38
1241 SAD Left Tach DEG/MIN 2. 80 2.81 2.81 5.79 2.79 2,77 2,77

NOTE: Tabulation of these functions began after the pitch flywheel anomaly (stopped) in Orbit 11125,
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A MILLISECOND DRIFT

SECTION 5
COMMAND CLOCK SUBSYSTEM -(CMD)

The Commarnd Clock Subsystem operated nominally in this report period. In Orbit 16166 on 26 September
1975, the spacecraft clock was reset by approximetely 2 seconds as shown m Figure 5-1

Table 5-1 shows typical telemetry values since lammch, All are nominal.

Figure 5~1 shows the history of the §/C clock drifi since launch,
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Figure 5-1 Landsat-1 Spacecraft Clock Drift History
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Table 5-1, Landsat-1 Command Clock Telemetry Summary

Function Orbit

No, Name Mode Units 35 5098 10182 15233 15700 16132 16530
8005 Pri Power Supply Temp - °c 37,31 3% 37 39 50 38 26 38 18 38 14 38 18
8006 Red, Power Supply Temp - %c 3573 | 38,08 38 38 a7 05 37 34 37 28 37 55
8007 Pri, Oze, Temp - % 3114 | 31,98 82 11 a1 14 20 82 30 73 31 09
8008 Red Osc. Temp - oc 30,47 | 3139 31 42 30 48 36 01 29 89 30 40
8009 Pri, Ose, Output - TMV 0.95 0.96 0 97 6 97 095 0 95 095
8010 Red, Ozec. Ouiput - TMV *¥ ** hid * ** ** K
8011 100 kHz Pri -Red TMV 3,11 3.10 3,11 312 310 310 3 10
8012 10 kHz Pri, - Red, TMV 3.10 307 3.08 308 308 308 3 07
8013 2,5kHz Prl. - Red, TMYV 2,85 2 95 2 95 2,96 2 95 295 2 95
8014 400 Hz Prl. - Red, TMV 4,40 4 40 4 40 4 40 4 40 4 40 4 40
8015 Pri ™ V Power Supply Pri, Clk ON VDC 4,10 4 10 4,10 4 10 4 10 4 09 4 1¢
8016 Red, 4 V Power Supply Red, Clk ON VDG 3,85 3 95 395 3 95 392 3 93 3 83
8017 Pri, +6 V Power Supply Pri, Clk ON VDC 6,06 6.07 6.07 811 6 07 6 06 6 06
8018 Red, 46 V Power Supply Red Clk ON yDC 6 00 b 94 5 %4 5 97 593 5 93 5 93
8019 Pri, -6 V¥ Power Supply Pri, Clk ON vDC -6 02 - 5,02 - §.03 -6 04 -6 02 -6 02 -6 02
8020 Red ~6 V Power Supply Red, Ctk ON vbC -59 | -s6,00 -600 § -6 01 -5 99 -5 99 -5 99
o2t Pri, -23 V Power Supply Pri. Clk ON VDG -22.88 | -22.89 -22 89 -22,95 22 39 -22 88 -22 8%
8022 Red ~-23 V Power Supply Red, Cik ON vDC =22 98 | -23 00 -23,01 ~23 06 -22 99 -22 99 -22 99
8023 Pri -29 V Power Supply Pri, Clk ON vDC -29 13 § -29.16 -29,15 | -29 15 -29 15 -29 M -29 15
8024 Red =29 V Power Supply Red Clk ON vDbe -29,07 -29 21 =29,2% -29.21 -29 21 -29 21 -25 21
B10L CIUA-12V CHA A ON vDC ~12,33 | -12.93 -12,34 | -12,35 -12 34 -12 3% -12 35
8102 CIUB-12YV CIU B ON VDo ~12 26 =12 26 -12 23 =12 20 -12 22 =12 22 -12 23
8103 CIUA-5V CIU A ON voe -5 32 - o.M -5 34 - 534 -5 34 -5 34 -5 34
8104 CIUB -5V CIUB OX iz o] -581 | -53 -581{ -5.51 =5 31 ~5 31 -5 31
8105 CIU A Temp CIU A ON °c 24 47 | 24,77 25 04 24,09 24 22 24 16 24 29
8106 CIU B Temp CIUB ON °c 24 96 25,31 25 45 24 48 24 59 24 53 24 85
8201 Recelver RF~A Temp - oc * had 28 67 27.53 26 50 26 74 27 01
8202 Receiver RF~B Temp - °c 27 98 | 28.22 * . * o o
8203 D MOD A Temp - °c 25 41 25,73 37,98 87,31 36 38 36 32 36 44
8204 D MOD B Temp - oc 35,03 35,61 25 12 25 27 23 98 23 91 24 21
8205 Recelver A AGC Revelver A ON DBM ** ** -98 77 | -85 62 -81 40 -92 68 -93 71
8208 Receiver B AGC Receiver B ON DBM -94 74 | -B4.67 *x hid OFF OFF OFF
8207 Amp, A Cuiput Receiver A ON TMV ** ** 231 2.94 2 66 2 68 2 60
8208 Amp, B Output Receiver B ON TMV 2 81 322 ad hid - >k %
8208 Frog Shift Koy A OUT Recelver A ON ™V ** - 1,10 111 110 110 114
8210 Freq, Shift Key B OUT Receiver B ON ™V 1,10 1,11 > *k o - -
8211 Amp A Ouipat Recelver A ON TMV ¥ *K 110 116 110 111 112
a1z Amp, B Cutput Recoiver B ON ™V 113 113 ** has *k $ok *k
8215 DMODA-15V Receiver A ON TMY *x = 5,00 5,00 498 4 98 4 99
8218 DMODB -GV Receiver B ON TMV 5.00 5 00 ¥ *k - ok o
8217 Regulator A ~10 ¥ Receiver A ON TMV ** ** 5,40 5 39 5 38 5 38 5 38
8218 Regulator B ~10 V Receiver B ON TMV 5 5O 5,50 L o L ok %
** Tnita not In use

15-1
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BECTION 6
TELEMETRY SUBSYSTEM (T1M)

The Telemetry Subsystem has performed nominally m this report period, Table 6-1 shows typical telemetry
values since lammch, All are nommal., Functions 1011, 6012, 7010 and 12238 remain moperative,

Memory Section 11 continues to be used in the Telemetry matrix.

Table 6-1. TLM Telemetry Summary

Function Orbit
No, Functlon Name Unit 30 5099 10882 15233 15700 16132 16630

9001 Memory Sequencer A Converter vDC 6,35 6 33 6 33 6 33 6 33 6 33 6 33
9002 Memory Sequencer B Converter vDC *E % ** ** b *x o
9003 Memory Sequencer Temp oc 19,59 21,08 41,30 21 04 20 07 22 50 20 97
9004 Formatter A Converter vDhe 5,98 b 99 499 5 99 5 99 5 98 5 99
9005 Formatier B Converter vne kad *k *k ** ** ** i
9006 Dig, Mux A Converter vDhC 10 01 10.04 10 97 10 07 10 07 10 07 10 07
ann7 g, Mux B Converter vhe *k o ok *t *k *x &k
9008 Formatter/Dig, Mux Temp °c 22, 5¢ 24,89 25 00 23 55 24 98 26 00 25 00
9009 Analog Mux A Converter vbC 26,01 21 18 26.20 26 32 26 35 26 35 26 33
9010 Analog Mux B Converter voe *¥ *x % x> ** ** o
8011 A/D Converter A Volitage vDo 10,00 10 o7 10,07 10 97 10 04 10 07 10 07
9012 A/D Canverter B Valtage vDC *¥ *k i ** ** ** **
2013 Analog Mux A/D Converter °c 25 00 26.83 27,49 25 63 25 00 25 00 27 39
2014 Prevegulator A Voltage vDC 19,93 19 95 19,94 19 98 1% 90 19 90 19 89
9015 Preregulator B Voltage vDC x Fx ok h i ** i
9016 Reprogrammer Temp °c 22,00 §{ 22,50 22 53 22 50 21 92 22 42 22 50
2017 Memory A Converter vDC 6 00 5 88 6.00 S 97 o 97 6 00 597
9018 Memory A Temp % 17,51 17 50 17 50 17 50 16 54 16 66 17 50
9019 Memoxy B Converter Voo **k el *k ** a* = **
9020 Memory B Temp °c 17 68 17.63 17.51 17 50 16 06 16 33 17 34
9100 Reflected Power {(Xmtr A) dBm 11,95 12 32 12,38 11 37 12 17 12 12 12 14
9101 Xmir A -20 VDC vDC -19,95 | ~19 76 | -19,75 -19 g4 -19 76 «19 75 -19 75
9102 thr E ..20 'v'j)c VDC *k *k &k ** *& * % *¥
0103 Zmtr A Temp oc 20 95 21,14 33,01 21 98 22 41 22 65 22 91
9104 Xmtr B Temp °c 21 69 21,85 2276 22 91 23 21 25 00 23 77
9105 Xmir A Power Output dBm 25 12 25,35 25 24 25 00 24 98 24 B9 24 B9
9106 Xmir B Power Ouiput dBm *K %k *E hid * i **

#% Units not used since prelaunch

LS-1 6~1/2
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SECTION 7
ORBIT ADJUST SUBSYSTEM (OAS)

The Crbit Adjust Subsystem hag been fired eleven times, seven fimes usmg the -X thruster and four fames
using the +X thruster. Three -X firings were for mmtial orhit correction and four -X for orbit mainten-
ance. The four +X firmgs were for orbit mamtenance.
No orint adjustment was made during fhis report period.
The subsystem pressure/femperature parameters confinue to be normal There s 64, 85 pounds of
hydrazine fuel remaining from an imtial prelaunch load of 67, 00 pounds. Figure 2-2 shows spacecrafl
ground track drift from gtandard orbit tracks and the effects of orbit adjustment, Table 7-1 15 a summary
of OAS performance to date, and Table 7-2 gives average telemetry values for the off quiescent state,

Table 7-1 Landsat-1 Orbit Adjust Summary

Grblt Burn Engine Fuel® Tank Tank
Adjust Ignition Duration Az Performanee Uscd Eresswure | Temperatere Axee
Orint o Epoch (Seconds) | (Bleters) Efticiency (Lbs) {PS1A) °R Thruster
38 1 26 Jul 72 4,8 12 60 % 540 75 -X
11250 0 A
44 2 26 Juk 72 250 0 1975 103 4% 215 i v X
2144 46
59 3 87 Jul 72 318 0 2301 101 5% 516 789 -X
23 34 45
238 4 29 Sep 72 12 8 a8 110 0% 0 039 u2 v =
0¢ 80 00
2316 5 13 Jan 74 20 4 154 106 0% 0 071 489 4 54 X
0021 30
6380 [ 25 Oct 73 148 110 100 0% 0 048 486 8 739 X
00 04 10 8
7826 7 4 Feb 74 47 112 10t 8% 0 048 490 5¢ 75 4 =X
232710 4
11367 8 16 Oct 74 80 -85 106 0% 0 026 490 59 740 X
224210 8
11464 9 23 Oct T4 84 -56 102 ¢% o 027 490 58 %39 +X
21 40 00 4
13611 10 26 Mar 75 2.8 -22,6 101 8% 001 490 09 725 +X
1939 00 8
14365 1 19 May 1975 16 -13 102 4% 00t 486 84 e X
211900 8

1 Initial Fuel Capacity - 67 lbs

2  Unavailable
Table 7-2, Landsat-1 OAS Telemetry Values
Funetioni Orbit
Ne Name Units 35 5009 10182 | 15254 | 5700 16132 | 16530

2001 | Prop Tank Temp c 2203 [ 2286 2328 j21p2 | 2078 ) 2079 21 61

2008 | Thrust Chanber Ko 1
() Temp **

C 29 57 | 29 93 3055 | 3052} 28 44| 2862} 29 63
2004 Thrust Chamber No 2 c 38 76 | 4028 3891 3625 34051 3584 3711
{+-») Temp **

2005 | Thrust Chamber Ko 3
(=y) Temp **

(] 84166 | 31 41| 36 09 | 8846 | 4% 02 | 43 84| 44 57

2006 | Line Pressure psfa | 530 20 [486 87 | 490 61 |486 B7.f485 16 | 486 77| 486 97

** Wide spread of temperature is tue fo nozzle locations and satellite day/mght fransitions
1elative to data averaged, Tymeal orbital range fs from 19 to 59 DGC
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SECTION 8

MAGNETIC MOMENT COMPENSATING ASSEMBLY (MDMCA)

The spacecraft was corrected for unbalanced magnetic moments in Orbits 73, 85, 110, 220, 11181, 11185,
and 11186, as reported mn early reports. Adjustments were made in the yaw negative dipole in Orbit 11186
and the pitch positive dipole 1 Oxbit 220. A short roll dipole test was performed in Orbit 11185, with roll

dipole returned to neaxr zerc, No adjustments were made m this report period.

The current dipole values are:

Prich
Roll

Yaw

Telemetry measuremel‘l't shown in Table 8-1 shows that the dipoles are holding steady without drit.

+2950 Pole-Cm
-500 Pole-Cm
-3600 Pole-Cm

Table 8-1, MMCA Telemetry Summary (Landsat-1)

Number Name Units 35 5099 | 10182 Or?.15t2554 15700 | 16132 | 16530
4001 Al Board Temp ¢ 19.77 | 1%.03 | 19,11 17.50 | 16,84 | 16,35 | 16,83
4002 A2 Board Temp oC 23.58 | 23.056 | 23.13 21,83 | 20,78 | 20,79 | 21,23
4003 Hall Current TMV 3.48 3.48 3.48 3.47 8,47 3,47 3.47
4004 Yaw Flux Density ™MV 3.11 3.11 3.15 4,02 4,03 4,03 4,03
4005 Pitch Flux Density TMV 3.13 2.51 2,52 2,52 2,52 2,52 2,52
4006 Roll Flux Density TMV 3,19 3.18 3.20 3.28 3.28 3.27 3.28
L8-1 8-1/2
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SECTION 9
UNIFIED S~-BAND/PREMODULATION PROCESSOR (USB/FMP)

The USB Subsystem has operated nominally m this report period.

Table 9--1 shows telemetry values smce launch.

Figure 9-1 shows the USB power output history smnce launch. In Orbit 10068, the B Section of the trans-
mitter was substituted, restormg full power output to the System. Figure 9-2 shows AGC readings at
Goldstone for a constant reference orbit in each cycle since launch.

Table 9-1. Landsat-1 USE/PMP Telemetry Values

Function Orbit

No. Name Units 35 5099 | 10592 | 15233 15700 16132 16530
11001 USB Revr AGC DBM -122,78 }-131.99]-120.81-105.41 | -126 88 |-125.17 |-122.92
11002 USB Xmtr Pwr WTS 1.60 0.29] 1.34) 1.3 1.58 1 53 1.49
11003 USB Revr Error KHZ 21.79 | -21.32| -23.25! -18.01 | -20.82 | -21.39 | -21.32
11004 USB Xpond Temp DGC 22,92 | 22.64] 25.64f 25,11 25.27 25.04 | 25.39
11005 USB Xpond Press | P8I 15.91 | 15.91| 15.92] 15.94 15.92 15.90 15. 89
11007 USB Xmtr A -15V VDG -15,20 ) -15.20 *k F*k *ik . -
11008 USB Xmtr B -15V | VDC ok = | -15.20| -14.96 | -15.09 | -15.20 } -15.20
11009 USB Range -15V vDC -14.76 | -14,76] -14.58| -14.58 | -14.58 | -14.58 | -14.58
11101 PMP Pwr A Volt | VDO -15.12 | -15.18}  #* o Aok - **
11102 PMP Pwr B Volt vbC Fk *k ~15.12{ -14. 82 -15.09 ] -15.10 | -15.12
11103 PMP Temp A DGC 30,44 30.231 26.60| 26.09 95, 67 25, 80 26, 43
11104 PMP Temp B DGC ¥ ok 31.64 31.67 30,50 30.31 30.94

**¥[Jmts Not in Use
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Figure 9-2. USB (Link 4) AGC Reading at Goldstone with 30-Foot Antenna, Landsat-1
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SECTION 10

ELECTRICAL INTERFACE SUBSYSTEM

Awxihary Processing Umt (APU) consisting of Search Track Data, Time Code Data, and Backup Timers,
operated satisfactorily throughout this report period. The USB/WPA backup timer prematurely operated
during Orbit 15467 (6 August 1975) at the tume of Baftery 6 turn-on. The premature timer trip resulted
from the low voltage caused by a high transient current which occurred with the execution of "All Bafteries

On" command (see Seection 3 also). Telemetry for the APU 1s shown in Table 10-1. The APU is 1n Normal
mode.

Table 10-1. Landsat-1 APU Telemetry Functions

Orbt
Functions Description Unit 7 5098 10182 | 15254 | 15700 } 16132 | 16530
13200 APU, -24.5 vDC -24,90 |-24,90 | -24,91 |-24,80 [-24.90 |-24.90 }-24.90
VDC
13201 APU, -12 vDC -12.08 | -12.08 |-12.07 }-12.06 |-12.05 }-12,.05 }-12.06
Volts
13202 APU Temp. DGC 25.49 ] 26.95 1 27.16 26.82 | 26.9L 1 27.09 | 27.54

The Power Switching Module (PSM), contaimng the switching relays for power to Orbit Adjust, MSS,
WBVTR No. 1 and No. 2, RBV and PRM, functioned normally. The MSS power circuits have been

operating on a regular basis throughout this report period. The power relay for the RBV remamed m a
failed closed condition since Orbif 186.

The Interface Switching Module (ISM) performed all switching normally during this report period.
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SECTION 11

THERMAL SUBSYSTEM {THM)

The Thermal Subsystem of Landsat-1 has maintained spacecraft temperature control over a satisfactory range
since launch, Table 11-1 shows average analog telemetry values from data recorded on the NETR, During

this report period, the sun angle varied as shown in Figure 3-3, and the intensify increased from approximately
0.970 to 1,012 of the mean value, TFigure 11-1 shows a typical thermal profile for average bay temperatures

of the sensory ring in this report period, The values are consistent with the limits established over three

years of orbifal operation.

The compensation load switching history since launch 1s given in Table 11-2, Compensation load 4 was turned
off m Orbit 15584 (15 August 1975) since 1t contributed to the rise of Battery 8 temperature, The changes in
Orht 15982 (12 September 1975) were for testing relay operation,

During the mtial part of thus report period, as seen from Table 11-1, temperatures have dropped due to com-

pensation load 4 and battery 8 turn-off, but have gradually increased thereafier due fo mereasmg sun intensity,
Temperatures are expected to mcrease further durmng the on-coming period of igher sun intensity,
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Table 11-1, Landsat-1 Thermal Subsystem Analog Telemetry (average Value of Frames for

Data Recewved in NBTR Playback)

Funetlon Orbits
Function
No Deseription Unit 26 5098 [ 10182 15254 | 15700 | 16132 | 16530
7001 THM THH ST1 BGC {1952 {2085 |2165 |1948 | 1832|1840 f 18 95
7002 TIM TIi02 SBO DGC {1260 [19 95 |2060 | 1sez | 17 80 | 1765 | 18 05
7003 THM THI3 STI DGC | 18,48 |20 16 |20 87 1811 | 17 00 | 16 84 | 17 34
TO4 THM THL10 TCB ris{s] 19 47 | 20 25 |20 38 19 76 1954 [ 1973 | 20 06
7005 THM THo4 STI BGC | 1839 |1972 {2035 | 1785 | 17us} 1678 | 17 20
7006 THM THO5 SBO DGC j 1757 | 1839 |18 81 1720 ) 1649 ] 1626 | 16 42
7007 OA -X THRUSTER DGC 21 95 | 22 95 { 22 90 2225 | 24321462179
7008 TH2M TH0G STO DEc [159 |1661 |1 o0 | 1534 | 1449 | 1432 14 51
7000 THM TH06 §B1 pec |12 38 {2035 [2093 |1808 ] 1veo | 1760|2700
7010 THM THOT STI Dee I8 61 * x * » n +
7011 THM TEHOS STO Do 21 78 {22 77 | 22 88 22 o3 21 19| 21 19 | 21 51
7012 THM 709 SBL BGC 2E 81 |22 87 | 23 OB 22 20 ZE 63 | 2160 | 21 92
7013 THM TH10 SEQO DGe 18 73 |39 53 | 19 64 19 00 L8 GY | 1B 6T | 18 89
oM THM THIT STI bsc 22 37 23 35 | 23 57 2280 22802271 | 2816
7015 THM TH12 SBO DGC | 2287 [231t |28 03 {2286 | 2330 2345 ( 23 91
7016 ‘THM TH12 5TE n;e 20 95 | 22 02 | 22 47 2200 | 223112249 22 95
7017 RBV BEAM CTR LN jiele] 21 53 | 22 62 | 22 84 21 88 | 21 43 | 21 50 | 21 90
7018 THM TH14 STO DGC {2038 |2140 | 2192 | 2183) 2259 2285] 23 10
7010 NER RAD OUTED B4 DEC 5409 6 86 € 00 437 3 00 298 145
7020 THM THIS SBL Dge |21 1s | 2324|2380 |2218 | 2280 2260 | 29 02
7021 “THM THi6 STL *DGC 20 73 | 22 90 { 23 68 2164 | 2113 | 212421 82
022 THM THi7 5SB! BsC 20 22 | 22 76 | 23 56 21 47 20 27 | 20 38 | 20 97
7023 ‘THM THL8 SBO BGG 2F 50 |24 29 | 25 19 23 47 22 05 | 2223 | 22 81
7030 THM TH)3 BUR BGC 16 05 | 17 07 | 17 42 15 35 47814564 194 83
7631 THM TH06 BUR DGC | 1359 | 1417 [ 1428 [1287 | 2 08| 1188] 12 10
7032 THM TH09 BUR DGC | 1292 | 2075 [20%94 |2017 | 1wvo| w76 1999
7033 THM TH12 BUR DG | 2165 |2216 02276 | 2265 23532 2340 2385
7034 ‘THM TH15 BUR DGC 19 70 | 21 67 | 22 88 2133 21 84 | 21 91| 22 35
7035 THM THIS BUR DeCc | 2011 | 2136 fazoz 2054 ) 19 60| 19 88 | 20 20
TOH0 THA TH01 TCB DG 19 27 [ 20 46 | 21 2§ 19 19 1833 ] 1834 | 18 78
TO41 THM THO2 TCB DGC 17 699 j 1923 | 19 89 17 80 16 95| 16 84 | 17 24
7042 THM Ti#03 TCB DGC 18 34 | 1984 | 20 92 17 79 17 48 | 16 90 | 17 25
43 ‘IHM THo: ICB Doc [ 1895 |19 94 2026 {1860 18 053] 1786 | 18 04
TOUE THM FH05 ECB DGC | 1627 |16 98 | 1732 (1590 ] 1524 1500 | 15 16
7045 THM TH0? TCB Dec 1841 | 1921 | 19 45 18 25 17 42| 17 29 | 17 58
7046 THAM TH0S TCB DGC | 1938 | 2087 2064 {1985 1947 | 1929 x9 35
7048 THM THI1 TCB DGC | 2196 | 2294 Jaz 18 (2260 | 2280 2304 23 44
7049 FEDM TH12 ECB Dee [ 210e |2246 (22035 [2230 | 2291 | 2207 | 23 40
1050 THM THI3 TCB DGC | 2121 | 2199|2220 {2226 2295 23 20| 23 58
7051 THM THI4 TCB DGC 2138 | 2288 {2362 {2274 | 2333 2351 23 64
T052 THM ‘CH16 TCB DGC | 2130 {2395 | 2513 |22 68 | 2277 | 22065 23 12
T053 THEM TH17 TCB nGe 2173 1 24 03 ) 25 02 23 33 21 26 |} 21 50 22 14
T05% THM TH18 TCB BGC 2002 | 2220|2335 [2104] 1995} 1993 z0 24
7060 THM SHUTTER BY 1 DEG | 258 |3312 3862 | 2441 ) 1806} 17 23] 2063
TOSL ‘THM SHUTTER BY 2 LEG 5 62 866 | 13 28 173 0 0o o0 0o 0 00
1662 THM SHUTTER BY 3 DEG 10 96 | 22 58 | 30 24 17 10 15 G4 ]| 12 63 12 92
7063 THM SHUTTER BY 4 DEG | 3060 |3571 | 3762 [2050 | 2414 2330 25 88
T064 THM SHUTTER BY & DEG 15 03 | 16 25 | 15 00 808 4 62 258%] 288
1065 THM SUUTTER BY 7 DEG 17 14 | 24 64 | 21 98 14 50 11 00 8 00 8 00
T067 THM SHUTTER BY 9 DEG | 332 | 3844 [ 39,50 | 3824 | 37 95| 37 96| 37 97
1068 THM SHUTTER BY 10 DEG | 2268 | 28 68 [ 27.3L | 2603 | 24 70| 22 50| 24 26
068 THM SHUTTFR BY 11 LFG | 39 65 | 45689 [ 48 06 | 46 97 | 47 36 | 47 97 | 50 22
070 « “THM SHUTTER BY 12 DEG | 4381 (4663 | 4568 | 4595 | 49 20| 49 86 | 53 21
TOTL THM SHUTTER BY 13 DEG | 4039 (4638 | 4479 | 4284 | 4381 4443 46 32
072 ‘THM SHUTTER BY 14 DEG 34 20 [ 3970 | 4F 91 3428 | 36 08| 3323 20 54
078 ‘THM SHUTTER BY 15 DEG | 4540 | 6874 | 64 79 | 55 15 | 60 47 | 61 65| 63 81
7074 THM SHUTTER BY 16 BEG 24 8) | 48 46 | 53 5¢ 3876 | 37 34| 38 05| 41 14
076 THM SHUETTER BY 17 DEG | 3906 [ 5196 61688 | 510681 35236 | 2628|4175
076 THM SHUFTER BY 18 BEG | 2970 | 4315 | 5120 |35:2| 2Bz | 2567} 28 79
7080 THM QLT ZENER V vbC -3 1] 819 8 19 815 519 819 319
7081 THM Q2 T ZENER V vDC 840 | 840 8B40 8 40 s40| s40| 840
1082 THM Q3 T ZENER V¥ Do sy | 81| 832 831 § 31 831 83
7083 THA Q1 S ZENER V VDC 8 a1 8 32 8 35 g 31 8 32 8 3t 831
7082 THM Q2 § ZENER ¥ VoG § 19 819 8 20 819 819 819 819
7085 THAM 3 8 ZENER V voo Bi15| 315| 815 g 15 316] =15} 818
7090 THM P& MOUNT Do 21 60 § 22 54 | 22,98 21 43 | 20 44 ] 20 54] 21 27
7081 THM D ATTITUDE DGC | 19,40 [ 2042 | 2088 [ 1913 | 18309 ( 17 90| 18 24
1092 THM RBV RADIATOR DGe 15 65 | 17 22 | 17 47 1655 16 4] 16 21 | 16 72
7093 THM RBVC CTR BM eels] 20 30 | 21 6L | 21 87 20 73 20 24| 2032 20 §9
7084 THM WBVIR ROOT DGC | 1296 | 159 | 1607 | 1377 | El 28| 1138|1217
095 ‘THM WEVTR RAD CT Dce 4 81 §,17 8 68 § 99 5 41 539 612
7096 THM WBVTR STRAP DGC | 1662 | 1932|1066 (2720 1404 | 1412 1491
097 THM WB MT BAY L DGe 20 56 | X% 52 § 21 87 1697 | 1578 | 15997 16 80
7098 THA WB MAT BAY 1 Dbce 20 22 | 18.90 | 20 39 1712 | 16 01 | 16 23] 17 07
7099 THM WBVTR SEP 3 DGC | 1860 | 2055 | 2105 | 1845 ) 16 77| 16 64) 1T 22
T100 THM WBVTR SEP 17 DGe 21 31| 2366 | 24 23 22 02 20 32| 2046 21 14
101 THM WBVTR 1 CENT bae 2140 | 2372 )24 01 21 63 17 57| 17 €8 | 18 43
7102 THEM WEVTR 2 BAY DGC | 1746 | 1892 | 1932 | 1723 | 1599 [ 15 66 | 16 42
7103 THM WBVTR 2 BY 15 DGC | 22 o0 | 2836 {2382 [2173 | 2069} 2061 | 21 45
7104 TEM WEVTR 2 CTR hae 19 351 21 6L | 21 81 19 b4 16 72| 16 8 | 17 72
7105 THM NBTR B SEP § BGC | 1806 (193011979 |1782 | 1614 1615( 26 78
TI06 THM NBETR B SEP 1 bGe 20 32 | 22 35 ] 22 89 21 61 21 35| 2154|2210
7107 THM NBTR BM CTR DGe 1937 | 2n.04 12134 1951 | 1812) 18234 | 19 05
7108 THM 3158 MOUNT 14 bgec 19218 |21 16{ 2170 20 06 1% 96 | 20 10| 20 73
7109 THM QA -¥ THRUSTER bGe 22 21 | 23 80 | 24 69 24 40 25 27 | 25 62 ] 26 29
7LD ‘THAI MSS WBVTR BM bGC 18 14 | 20 06 | 20 53 18 18 16 55 | 16 58| 17 45
7111 ‘THM OA +X THRUSTER DGe 20 30 | 19,92 | 21 22 18 07 1103 17 25| 18 05
7130 THM AUXP1T oGC | 1869 [ 849 |-18 90 963 | 34| 182917 64
7131 THM AUX P2 T hGe 10,63 158 41 564 16 25 | 21 28| 18 99

*Funetion 7010 hecame invalld after an integrated cirevit chip fatlure [n the TMP on Orhit 4396

REPRODUCBILITY OF THE
ORIGINAL PAGE 15 POOR
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Landsat-1 Compensation Load History

Table 11-2,

Compensation Load Stafus¥®

1

X

X

X

X

X

X

X

X

X

X

X

p: 4

X
0

X
0

X

X

X

X

Orbits

Launch

118
156

194
197
701

1410

3484

3644
3646
4177

6872
6966

§291

8348
8449
8472

8538
8928

9898

10410
11125

11126
11127
11133
12604

13206
15584

x = ON
0 =0OFF

* Note:

L8
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SECTION 12
NARROWBAND TAPE RECORDERS (NBR)

Narrowband Recorder NBR-B, which was furned off in Orbit 15256, has remained mactive durmg the
entivre reporting perod.

Narrowband Recorder NBR~A operated satisfactorily during this period, and has provided coverage for
MSS real-fime operafions as well as approximately seven hours daily of normal orbiial felemetry,

Table 12-1 gives cumulative operating hours for both recorders hy modes, and Table 12-2 gives {ypical
telemetry values.

Table 12-1. NBR Operating Hours by Modes, Landsat-1

NBR Cn Off Playback Record
A 13479 15005 540 12939
B 11909 12666 476 11433

Table 12-2. Narrowband Tape Recdrder Telemetry Values, Landsat-1

Funciion Typical Telemetry Values - Orbits
3750- | 7480- 12343~
No. Name 6 a751 | 7asy | 10862 | 1ng4 | 15256 | 15888

10001 A - Motor Cur. (ma)

Record 190,10 189. 20 186.31 186.31 186,31 192,83 192, 63

P/B 180.00 178.69 172,10 180.00 170.52 N.A *
i0101 B ~ Motor Cur. (ma)

Record 193.26 193. 04 194,79 198.95 198.95 198.95 *

»/B 188.18 | 185.44 | 186.31 | 187.89 | 189.47 | 202.1 *
10002 A - Pwr Sup. Cur. (ma)

Record 320.56 338,20 338,81 359,81 343,19 343,24 332.81

?/B 535.78 568,38 569,56 D6e7.75 569,56 N.A, *
10102 B - Pwr Sup. Cur, (ma)

Record 317.62 336.05 343,50 350,00 346,75 348.75 *

P/B 570,78 555,63 574.00 h67.50 867.50 580,51 *
10003 A - Rec. Temp. (DGC) 2b, 47 24,40 24. 20 23.60 26.25 22.00 23.00
10103 B - Rec. Temp, (DGC) 24,58 23.41 24,54 23.41 25,38 23.18 18.18
10004 A - Supply (VDC) ~24, 47 -24.44 -24.62 -24.62 -24,57 -24, 62 -24, 62
10104 B - Supply (VDQ) -24,44 | -24,51 | -24.57 | -24.29 | -24.70 | -24.57 | -24.71
N.A. - Data not available
* - No data, NBR-B out of service
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SECTION 13

WIDEBAND TELEMETRY SUBSYSTEM (WBTS)

The Wideband Telemetry Subsysiem has operated nomunally mn tlus report perod.

Table 13-1 shows tymcal telemetry values. All are nominal.

Figure 13-1 is the AGC history at Goldstone.
Table 13-1, Wideband Modulator Telemetry Values, Landsat-1

WEBPA-1
Tunetion Orbils
Number Name 25 1894 1944 2095
12001 Tmpt TWT Coll, (DgC) 35.7 39, 20 39 90 39 90
12002 Helix Current (Ma) 6.08 6,49 6 58 6 78
12003 TWT Cath Curr, (Ma) 45,89 | 43,4 €3 48 45 01
12004 Forward Pwr {(DBM) 43 18 § 42,88 42 g1 43 15
12005 Reflected Pwr (DBM) 34,95 | 34,98 3¢ 80 35 21
12227 Loop Str, AFC Con Volt (1) (MHz) -0,39 | -1,29 -0 86 =0, 67
12229 Mod Temp VCO (DgC) 21 93 | 20.31 20 88 20 39
12232 +15 VDC Pwr Sup A (2) (TMV) 2,69 2,69 2 65 2 62
12234 -15 VDC Pwr Sup A (TRIV) 5,98 5, 96 573 578
12235 +5 VDC Pwr Sup A {TMV} 3 94 3.9 3.94 3.95
12238 =5 VDC Pwr Sup A {TMV) 5 28 5 26 5138 5,12
12240 =24 VDC Tnreg Volt A (TMV) b 56 5. 51 5.42 5.49
12242 Inv. Temp {DgC) 20,60 | 23,43 24,71 22 04
WBPA-2
Funetron Oxbits
HNumber Name 33 4096 10602 15233 15700 16118 18565
12101 | Temp TWT Coll. (Max) {DgC) 35.38 34,24 35 96 28,77 33.07 31 92 a7 30
12102 | Hehx Curzent (Ma) 7.32 7.70 7 67 T.90 7.70 7.85 7 85
12163 | TWT Cath, Cur {Mda) 44, 30 43. 85 42 72 43 70 42,61 43 82 43 74
12104 Forward Pwr {DBM) 43 A7 43,57 43 57 43 52 43,38 43 52 43.53
12105 | Reflected Pwr (DBM) | 31.89 32.79 32 62 33. 07 32,45 32,92 33,12
12228 | Loop Str. AFC Con Volt (1)) (MHz) 111 -0.78 -1 12 -1 05 -1 24 ~1,03 ~0 o7
12229 | Mod Temp VDC {DgC) 21 70 20 88 21,30 21 78 21 05 18 57 19.00
12232 | +15 VDC Pwr Sup A () (ThIV) 268 2.69 2.69 2,65 2 69 2,68 2.69
12234 | ~15 VDC Pwr Sup A {T3IV) 5,90 5,48 5,92 5.81 5 98 6.01 6. 00
12236 | +5 VDC Pwr Sup A {T™MV) 3.97 4,01 4,01 3.9% 3 95 4,02 4,01
12239 | -5 VDC Pwr Sup & {TMV) 524 telemetry point defective -
12240 | -24 5 VDC Unreg Volt A (TALV) 5 43 5 52 5,46 5 44 5 57 5.60 363
12242 | Inv Temp {DgC) 23 03 22,86 23, 86 23 66 19 67 19,44 21 12

{1} Satsfactory ifnot zero or -7.5

REF ORB 178

SLANT RANGE 1060 KM
AZIMUTH 282°

ELEV ANG 5%

REF ORB 177

SLANT RANGE 2156 KM
AZIMUTH 97°

ELEV ANGLE 17°

2) B Power Supply not yet used 1n orbit

e CURRENT REPORT

-88 [~ PERIOD

S0 T T T T TN T OO R M N N T SO J T O O N O O Y Y W
o 4 8 tz 18 20 24 8 32 98 40 #4 48 52 56 60 64 68 72

L8-1

CYCLES (OF 251 ORBITS EACH)

Figure 13-1, Landsat-1 Wide Band Power Amp-2 (Link 3) AGC Readmgs

at Goldstone with 30-Foot Anfenna
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SECTION 14
ATTITUDE MEASUREMENT SENSOR (AMS)

Telemetry output of the AMS continues to be normal and m good agreement with the ACS subsystem.

Table 14-1 gives typical AMS telemetry values,

Table 14-1, Landsat-1 AMS Temperature Telemetry

Orbits
Function Description Units 35 5099 {10182 |15254 | 15700 ] 16132 | 16530
3004 Case-Temp 1 DGC 18.921 19,42 {19,711 [18.54 | 17.86 17,77 18,37
3005 Assembly-Temp 2| DGC 19,15] 19,76 119,96 [18,73 | 18,08 ! 18,08 | 18,70
Is-1
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SECTION 15
WIDEBAND VIDEQ TAPE RECORDERS
WBVTR-2 has not been operated since its failure i Orbit 148,

WBVTR-1 was removed from operational service after Orbit 9881 hecause of high minor frame sync error
counts. The recorder has remained mactive since suspension of engmeering tests after Orbit 10861,

Pressure and ftemperature telemetry values for WBVTR-1 transport and electronics units are shown in
Table 15-1,

Table 15-1, WBVTR-1 Telemetry Values

WBVTR-1 Functions Telemeiry Values in Orbits
Number Name 15260 15700 16132 16530
13022 Press, Trans, (PSI) 15,73 15,59 15, 59 15.66
13023 Temp, Trans, (DgC) 18,55 16, 36 16. 53 17,36
13024 Temp. Elec, (DgC) 15,00 13,84 13,99 14,95

L8-1 15-1/2



SECTION 16

RETURN BEAM VIDICON

LANDSAT-1



SECTION 16

RETURN BEAM VIDICON (RBV)

The RBV has not been reactivated since Oxbit 196, but it 15 capable of operation through mdividual component

power swatching. An assessment of the RBV performance was given in ERTS-1 Flight Evaluation Report 23
July o 23 Ociober, 1972.
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SECTION 17

MULTISPECTRAL SCANNER SUBSYSTEM (MSS)
The Multispectral Scamner Subsystem operated nominally in this perwod without incident. Figure 17-1 shows
the nurmber of scenes imaged at each geographical location in this quarter. Figure 17-2 shows the number
of scenes mmaged 1n the first 3 years of operation, The sum of the two show the number of scenes 1maged
since launch, Inthese maps, only those scenes are shown which are received by U.S, Ground stations.
Scenes transmitted to Canada, Brazil and Raly (about 80% of total) are not shown.
Table 17-1 shows typical telemetry values since launch, All values are nominal,
Table 17-2 shows the history of sensor response to a constant input radiance level, Sensor outputs have
declmed this quarter, but all are still satisfactory. Sensor 13, unlike the other sensors, rose steadily since
launch but since September, 1974, seems to have stabilized,

Line length history is also shown n Table 17-2,

Sun Calibration, performed every two weeks, continue to show nommal performance,

LS-1 17-1/2
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Table 17-1, MSS Telemetry Values

Fuanction Telemetry Values in Qrbits
No. Name 20 5060 10587 § 165233 | 15700 | 16118 | 16565
15044 FoPT 2T (DGC) |17.46 | 19,84 | 19.75 { 18.15 | 16.38 ; 16.38 | 18,19
15046 ELECCVR T (DGC) 119.37 | 21.83 | 21,96 20,20 17.37 | 17.30 19,11
15048 SCAN MIR REG T (DGC) 16,35 | 19.77 | 20.48 { 20.94 | 17,19 | 16,86 | 19.54
15050 SCAN MIR DR. COILT (DGC) |15,94 | 19,30 | 19,78 | 19.21 | 16.57 |} 16.35 | 19.11
15052 ROT SHUT HSG T (DGCy |16.91 | 20,07 | 20,23 | 18.74 | 17,04 | 17.01 | 18.75
15043 FOPT1T (DGCY [17.67 | 20,01 | 19,93 18.35 16.65 | 16.64 18.39
15045 MUX PWR CASE T (DGC) 21,19 | 22,03 § 23,87 | 26.92 | 21,21 | 20.68 22.q89
15047 PWR SUP T (DGC) |[17.41 | 20,00 | 20.21 | 19.83 | 17.02 | 16,83 | 18.98
15049 SCAW MIR DR. EILC T (DGC) |16,12 | 18,41 | 20.23 21,16 16.76 | 16.42 19,34
15051 SCAN MIR HSG T (DGC) |[15.60 §{ 15,05 | 19,49 | 18.40 | 16.20 | 16.14 | 18.7%
15040 MUX -6 VDC {(TMV) | 4.03 4,03 3.98 4.03 4,03 4,03 | 4,03
15042 AVE DENS DATA (TMV) 1.67 2,13 2.05 2,28 2.02 2.04 1.88
15054 CAL T.AMP CUR A (TIIV) 1,12 1.12 1,12 1.12 1,12 1,12 1.12
15056 BAND 2 + 15 VDC (TMV) 5,10 5.10 5 04 5.10 5.10 5.10 5.10
15058 BAND 4 + 15 VDC (TMv) | 5.10 5.10 5.04 5.10 5.10 5.10 5,10
15060 + 12 -6 VDC REG (THV) 4 82 5.02 4,97 5,02 5.02§ 5.02 5,02
15062 + 19 VDC REC OUT (TMV) | 4£.80 4,90 4,97 5,03 5.03 5.03 5.03
15064 BAND1HV A (TMV) 5.10 5.16 5.12 5.12 5,121 5,12 5.12
15066 BANDZ HV A (TMV) | 4.50 4, 52 4,52 4,50 4.50.] 4.50 4,50
15068 BAND 3 HV A (TMV) 4.60 4,62 4,82 4,62 4,60 4,60 4,62
15070 SHUT MOT CON OUT (TMV) | 2.43 2,44 2,47 2,51 2,61 | 2,52 2.51
15041 S/D CONV REF V (TMV) § 5.93 5.93 5.87 5,93 5.92 1 5.92 5.92
15053 SCAN MIR REGV (TMV) | 4.42 4. 51 4,51 4,861 4,61 | 4.61 4,60
15055 BAND1+15V (TMV) | 4.97 4.97 4,92 4. 97 4,97 | 4.97 4,97
15057 BAND 3+ 15V (TMV) | 5.00 5,00 4,94 5.00 5,00 } 5,00 5.00
15059 ~-15 VDC TEL, (TMV) | 5.02 5.02 5,02 5.02 5,02 5.02 5.02
15061 + 5 VDC LOGIC REG (TMV) 4,82 4,81 4.77 4,76 4,80 4,76 4,75
15063 ~19 VDC REG OUT (TMV) | 3.43 3.39 3.50 3.58 3,58 3.58 3.57
15071 SCAN MIR DR, CLK (TMIV) | 1.98 1,97 1,98 2.00 2.00 | 2.00 2,00
1S5-1 17~




Table 17-2. MSS Response History

Landsat-1

Quantum Level for Selected Work
(=Black: 63=White)

Quantum Level
— 15t Year ———pbtt— 2nd Yr, ere——— 3rd Yy, ——
Sensor Larmch 2-4 Quar, 5-8 Quar, 9-12 Quar, QTuh;:' Band

1 43 39 39 38 37
£ 2 44 39 40 40 35
3 43 38 40 40 39

4 43 38 39 39 38 1
5 41 36 35 34 32
6 43 39 41 41 40
47 43 43 42 41
8 46 41 41 41 40

g 47 44 42 42 42 2
10 46 42 41 41 41
11 47 42 42 42 41
12 45 42 42 42 42

13 46 45 49 51 62

14 44 42 42 42 42

15 45 42 42 41 41 3
16 40 37 37 a1 37
17 42 39 40 40 40
18 44 40 40 41 41
19 28 28 27 25 23
20 25 26 25 23 21
21 26 27 26 25 23

22 23 23 22 21 19 4
23 22 22 23 21 21
24 24 23 24 23 22

Tane

Length 3221 3219 3217 3218 3218
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SECTION 18

DATA COLLECTION SUBSYSTEM (DCS)

The Data Collection Subsystem was turned OFF after Orbit 12690 on 19 January 1975, and has not been used
smce, 4

The DCS operated without anomaly throughout its operational period. Only Recewer #1 was used.
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LANDSAT-1

SPACECRAFT ORBIT REFERENCE TABLES

FROM JULY 1976 THRU DECEMBER 1976

ORBIT 14953 THRU 22621

FLIGHT DAY 1073 THRU 1622
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1s-1

T LANDSAT=4

T T aUks197s
1 | GMY | FI IGHT | SPACFCRAFT | REFFREANCE | REF | CYCLE |
! DaTe | DAY ") CAY | BRITT] | BRRITS | DAY 1 Nbe |
1 " 1 1 182 1 1073 | 149873=1473%A | 28 47 | 3 60 |
! P | 1H3 1 1074 1 14867=14980 | 42« 56 | [ 60 |
| -3 | 18% 1 40675 1 14981=14994 | 57« 70 | s 60 |
] 4 | 1%5 | 1076 | 14935=1500R | 1o R4 | & 60 |
TR ITTLRB ] 10777 TITTIR009<{RAPR 7T T RERT 98 | 71 60 1
I & | 187 | 078 | 15023-15n35 | aqeiil | £ 60 |
| 7 1 1&8 | 4679 | 1803A~15n89 | 11P=175 | g9 a0 |
i % ) 189 1 1080 | 15030«18063 | 12Ae139 | 10 1 60 |
1 779 | 190 | T0BiC | 15064~185n077 | Jan=133 1 11 60 |
| 10 1 191 1 T0&2 | 1507#=1%n91 | 15&=1e7 | 17 | 60 |
[ "%1 1 192 71 1083 17185097-1810% | T16R«181 | 13 60 |
1 47 | 193 | 108% | 15106=15%919 | 1522195 | 14 &0 )
I 13 |} 194 | 1085 | 15120=15433 1 19A=PN9 | 1% | 60 |
it t4 | 195 | 10B6 | 15134=185147 | 2in=P?3 | 1f 1 60 |
1 185 1 196 | 4087 | 1514x«181A1 | 2Pu=P37 1t 17 | 60 |
| 16 ] 197 | 1088 | 15162=15175 | 2P3R=7%1 | 18 | «0 |
I'~37 {1 198 | 40B9 | 1Ri7n=15183 | 1= 14 | 11 &1 |
i 18 | 182 | 1090 | 1»120=-15203 | 15 PR | 2 &1 |
19 | P00 | 1091 t 1R204=15217 | P9 4P | 3 61+ |
%" oen | P01 1 4092 | 1521#e152391 | 4am B& | 4 61 |
| 21 | »n2 1 1083 | 1R23P={5Pu8 | 57= 70 | 5 | 61 1
{ 272 | 203 1 1094 | 1R24~=1KPRT | Tiw R4 | Ao 61
{ - 2% 71 208 1 4095 ) T1RPANA1GRTR ARe 98 | 71 61 |
I 24 1 2051 1096 | 15274~15286 | 99=111 ! Bl a1 |
I #h f P06 1 1097 | 18287=15300 | 112=125 | 9 g a1 1
| 26 | 207 1 4098 | 18301-18%1& | 1r7a=139 | 10 | 61 |
F- 27 I 208 | 1099 > 1831515378 | tan=153 {11 | 61 |
| 24 | P08 1 1100 1 15329«18%47 | 1Rha=167 | 17 | %
A= P9 - - A10 T 101 =71 1534315384 |© 1AR«171 | 13 1 61 |
I 30 1 P41 1 4102 | 183537«1R370 1| 1&2=198 | 14 | S
i 3% 1| P12 1 1103 1 15371=15384 | 19aA=P09 | 415 61 I

-----F----v-----,,------------—-----------------w---------------

REPRODUCBILITY OF 13
ORIGKNAL PAGE 18 POOR



LANNDSAT =1

TOAULGL197R
i | GMT | FilunT |  SPALECLAFT | REFFRENCF | REF 1 CYCLF |
| DATE | DAY 1 " DAY | BRAITS ! RRITTS | DAY 1 MNES. |
| 1 | 213 1 110% | 1838%=15395 | 21{n=??3 | 1A | 61 1t
I 2 ] P14 ] 1103 | 18399={RaiR | Prawri? | 17 | 61 |
t T | P15 | 1106 | 15413%=154a26 | PFRR=PHL | 1k | 61 |
i b} P16 | 1107 | 15427«18440 | 1w 14 i Y-
| B 21771 TI08 7| 1S4¥1«=1F4Re T {a= PR | 2 &2 |
l & 1 P18 1 1103 | 1545h=154488 | AYw 82 | 3 62 1
i 71 P12 1 113 1 15h69=1%LR2 | 43w b | 4 | a2 |
[ A 1 PP0 1 1111 | 154373=1bugs | hWim 700§ 5 he |
| g 221 1 1112 | 18497«=15510 | Tim Ry} A1 &2 1
i 10 1 PP2 | 1113 | 16511=15537%& | #S= 9K | 7 62 |
i ~ 11 [T 273 17 "4114% 7| TR525=15%37 | 99w §11 1 LA Y |
] 17 | PRE | 11138 | 165538=15871 | 192=1275 | 9 &P |
| 13 | 2rPb | 1116 | 15587«185485H | 1PAR{?3 | 11 ) Y-
I 4s | PR6 | 4917 | 15BAn={RL79 | 1u4n=153 | 11 ) 62 |
1 15 | 227 | 1518 | 185820=45397% | 1S4-147 | 17 62 |
| 4R | 278 | 1119 | 1u836=1RA07 | 1RRe1A1 | 13 1 62 |
{17 ) PPY | 1120 | 1RADE={SAPT | 1A2=135 4 1L 62 |
I 18 1 PRO | 1121 | 1462P=18838 | 1i%9a=P09 1 1% ) 62 |
1 19 | P31 | 1122 | 15634=185449 | Pia=2P3 | L& | 62 |
1”0 | P32 | 1123 | 1862018843 | 274=27 | 17 | 62 |
1 P {1 #33 1124  § 15664=18A77 | Z23lRupPh1 ] 1?2 62 |
I PP 1 P3% | 1125 | 15867A=15A91 | tw 14 11 £3 |
I 23 1 P45 |- 4126 T 1856372=1870% | = 1R= PR | 2 63 |
1 P4 | 236 | 1127 | 18708=15719 | PQae a7 | 1 &3 |
i P% | 237 | (128 | 1K720-15733 | 43= 56 4 63 |
1 26 | PR8 | 1129 | 15734=1R747 | 87« 70 @ L 63 |
1 27} P39 | 41303 | 1874x=18761 | Tiw ~& | & | 63 |
i 2a  § Pal | 1131 | 1R76&7=1877% | kRh= QH 7 1 63 |
1 2% | Pel 1 1132 | 1R776=157RK | 99=111 i LI 63 |
1 37 {1 Pag | 1133 | 1R7B9=1RA07 | 112=1RP5 | g 63 |
031 1 283 | 1138 | 18BAD3=18x1A | 1PA=139 | 13 | 63 !
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o LANDSATer .

SEP21975

el b i R ey L L Rl R L LR N L T R N

—_— = -

l | GMT | Fi 1uHT | SPACECRAFT | REFERENCE | REF | CYeLE |

L. DATE 4 DaY | DAY 8kBITS | BRBITS 4 BAY 1. Newe__ 1
el A P8% 11135 | 15817-1w830_1 l4p=153 1 11 | 3 |

I 7 | 285 | 41136 | 16831=1Dbz4d | 154=167 | 12 | A3
1 I 0 P46 1 137 | _15345=15358 | _14R-1ix1 | 13.) £3

i 4 | 247 | 1138 | 1885u=15372 | 152=19% | 14 | 3 |

i B | 248 | 4139 ; 15873~1BRS6 |  196%209 1 1b 1 __ &3 1

| 6 | 248 | 1140 1 1m8E7-15900 t 210=223 | 16 | &3 |

! 7 5. 250 1 4141 1 18901=15914 ! 224=237 17 .1___~3 |

I R | PB1 | 1142 | 15915=15928 | 23R-251 1 iR | «3 |

| S__1. 2628 | 1143 | 15924Y=15942 | 1= 14 11 a4 ___1

| 40 1 2B | 1144 | 16943-1B956 | 15= 28 | 2 | P

L 41 { 254 | 1145 ) 18957+«15970_|___ 29~ &2 | TS |

| 12 | 285 | 1146 | 15971~154984 | 43= 56 | 4 | X

|43 ¢ 256 | 1147 ) 15985=15998 | 57« 70 | 5 L &k |

| 1% | 257 | 1148 | 15999=16nic2 | 71= 84 | & | a4 |
_ 1 b 4 258 | 1149 | 16013=16026 | B%= 98 7 a4 |

| 16 ¢ P8Y | 11b0 | 16027=16039 | 99=111 | g8 a4

| 17 (260 4 1151 | 1&04%u=ie053 § 1ip=125 9| A4 |

| 1& 261 | 1152 | 1605¢-16087 | 12s+«139 | 10 P

L 19 ) 26 |_ 1153 | 1605b-16081 | i40=153 11 ) _ & ___
1 20 | P63 | 194 | 16082~16055 | 154~167 | 12 | &

L 21 | P64 | 41855 | 14036-16109 | _168=181 . 13 . &4 ...
1 22 | 265 | 1156 | 16110-16123 | 1R2=195% | 14 &4 f-

| P3 | P66 1 1157 | 16124=16137 | 196+2C9 |15 | o4 |

| P4 | P67 | 1158 | 16138-16151 | 210%223 | 16 | %)

{ _®”5_ 1 265 | 1159 | _16152-16165_ | 224237 _ 1 17_|____ &% _ | .
I 26 | 269 | 3160 | 1sl66=16179 | 238=251 | 18 4 FX

L P7 2701 tleil ) _161B80=16193 | = 14 _ | 1] . &5 |

| 28 | 271 | tie2 | 16194=16207 | 15= 2% | 2 | <5

| P9 1 272 1 1163 | 1620416221 | P9= 42 | 3 | a5 | _
P30 | P73 | 164 | lp22e+16235 | 43= 55 | 4 &5 |

Y T gy W Ay e R g gy gy WO o R W W Ve M e e W e o e A e -
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http:j.124-16.37

LANDSAT=~1

4CT213785. . .
7 7 GMT ) FLiuHT | SPALECAAFT | ~EFERENCE | KEF | C€Yrle |
_4 DATE L DAY | DAY & _8r31¥s _ L __ERBITS I DAY_ |  Nae I
b1y 274 | _ 1105 _) 1623o-1€249 | _ 57= 70 | 5 5
j 2 1 275 | 1166 | 16230-16P63 ! 71= &4 & | &5 |
_p 3y p76 | 1187 | 16264=16277 8R= 98 | 7 «5
i 5 277 | 1158 I 1g27n=1p52390 | 99=-1141 | 2 | &5
g 5 | P78 | 4169 ) 16291-1€30% | 31127128 ) 9 4 &5 |
i & | 279 | 1470 | 163D2%-16318 |  126=13% | 10 i &5 |
7 1 P8O 1171 | 16319=16332 | _140=153 | 11 y_ &5 |
| 5 | 2&%1 | 1172 | 16333-1€3%0 | i:&={a7 | 12 -5 |
1 9 | PBE 1 1173 | 163%7=16360 ) _ieR=1&1 | 13 | _ &5 ]_.
i 10 ] 23 1 1174 16361=16374% | 18P=1395 | 14 &5 |
| i1 284 ) 1178 | 1(-.57’:"16.580 | 196=209 | 15 1 _ «5 )
1 4P | Pab 1176 | 1638%-16402 | 215=223 | 16 | &5
113 1 P86 1 1177 | 16%03=164106_1 _224=237 | 17 |____ % |
I 1% | 2&7 11787 ) 141716430 4 T 238=251 13 &5
1l in 1 Pad | 1173 | 16431~léasl | t= 14 1 1 a6
116 | 289 1 1180 | leb4n=16455 | 1ne 28 2 1 6 |
i 17 1 290 1 1181 | 1s43g9=16a72 | 2gm 42 | 31 w6 |
1 1o | 291 1 1182 | 1647,s=16480 | 43" 56 | 4 ab
|13 | P92 | 1183 | 1648716300 | 57= 70 5 1 __4a6_ |
I P01 293 1 1isk 1 16501=1651% 1 71~ &% | 6 | w6 )
i 21 1 P9% 1 1385 | 1m5ivb=16523 | __ 85+ 328 | 70 b |
| PP | 29571 1186 | 1e529-iensl 1 99=111 1 5 w6 |
| P3| P96 | 1187 | 16b4z-16555 | 11P=125 | 9 | «6 |
1 24 | P97 | 1188 | 16bhA=-1656F | i1e6%139 | 10 | a6 1
| 25 | P98 1 1189 | 16570=1£R&3 | 140=1n3 ;11 a6 ]
Tr 26 1TP9YTT 1190 7 T16D84-16397 1 134=167 T 12 | T w6 |
1?7 1 300 41191 | 1659n-1es1l | 1eK=ir1 | 13 | “6 |
o Pa 1 304{TYT 11927 | T1e612-16625 [ 1RP=19% 4 1% | Wb |
1?9 | 3vz ) 1193 1 _letBe=16n3Y | 18A=209 | 15 &b |
TR T 303 T A 94 T T 1ebec 16633717 210223 1 le | Wb |
Q311 304% 41195 | 16634=16667 | 224=-237 | 17 | wb
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INTRODUCTION

This 18 the Fourth report in a continuing series of documents issued at launch, and thereafter quarterly,
to present flight performance analysis of the Landsat-2 spacecraft. Previously issued documents are

758D84215 Landsat-2 Launch and Flight Activation Evaluation 21 March 1975
Report, 22 to 26 January 1975, Launch through
Orbit 50 and Orbit Adjust Operation

7558DS4228 Landsat-1 and Landsat-2 Flight Evaluation Report 15 August 1975
23 January 1975 to 23 April 1975

755DS4255 Landsat-1 and Landsat-2 Flight Evaluation Report 10 October 1975
23 April 1975 to 23 July 1975

This report contains analysis of performance for Crbits 2526 to 3815 for Landsat-2,

1.8-2 vai/viii
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SECTION 1

SUMMARY
LANDSAT-2 OPERATIONS

The Landsat-2 spacecraft was launched from the Western Test Range on 22 January 1975, at 022-17:55-51.604.
The launch and orbital injection phase of the space flight were nommal and deployment of the spacecraft

followed predictions. All sysiems continue normal except Forward Scanner Pressure, Forward Seanner

Pressure Telemetry, and Wideband Video Tape Recorder No. 1 (WBVTR-1). The forward Scanner Pressure

had begun leaking before launch but 1s not expected to effect scanner performance, The Forward Scanner Pressure
(function 1003) telemetry became erratic in Orbit 2244, WBVTR-~1 failed to rewmd 1n Orbit 1021 and had
infermittent operation to Orbit 1659 when normal operation was resumed., WBVTR-1 had s second anomaly in
Orbit 2863 when ground stations were unable to obtamn video sync lockup because of failure of one head to

produce video, WBVTR-1 operations were discontinued,

Mission performance has not been degraded by these anomalies,

Table 1-1 shows accumulative m-orbit payload system performance.
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Table 1-1. In-Orbit Payload Systems Performance Launch Thru Orbit 3815

Landsat-2

MSS

DCS

WPA-]

WPA-2

WEBVTR-1

WBVTR-2

Total Scenes Imaged

Avg. Scenes/Day

Total Area Imaged (millions of sq. mi.)
ON TIME (hr.)

ON/OFF Cycles

% Real Time Images

% Recorded ITmages

Total Scenes Imaged

Avg, Scenes/Day

Total Area Imaged (millions of sq. n. mi,)
ON TIME thr.)

ON/OFF Cycles

% Real Time Images

% Recorded Images

Messages at OCC
Non-Perfect MSGS

Max, DCP's ACTIVE/DAY
Users

Avg. MSG/Orbit

ON TIME (hr.)

% Real Time Mode
% Playback Mode
ON TIME (hr.)
ON/OFF Cycles

% Real Time Mode
% P/B Mode

ON TIME (hrx.)
ON/OFF Cycles

% Record Mode

% Playback Mode

% Rewind Mode

% Standby Mode

Minor Frame Sync Error Count in P/B
Time Head-Tape Contact (hr.)

Cycles Head-Tape Contact

ON TIME (hr. )

% Record Mode

% Playback Mode

% Rewind Mode

% Standby Mode

MFSE Count 1n P/B

Time Head-Tape Contact ¢hr,)
Cycles Head-Tape Contact

ON TIME (hr. )

716
66
6.2
6.8
48
98
2

52,504
178
461.6
545.2

4,076
65
35

284,326

20,758

109

46

164
6,540.2

1
99
84.0

540

65

35
433.3

2,733

38
41
20

<10
105.1

1,681
133.0

38
41
20

<10

255.4
3,122

323.3
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SECTION 2
ORBITAL PARAMETERS

Landsat-2, together with Landsat-1, has continued to provide the ground track repeat pattern required for
the nine-day 1mage coverage of the earth. During this report pericd, the ground frack of Landsat-2 has
been maintained, as required, within 10 NM longitude error at the eguator. The only orbit adjustment
required for this was made in Orbit 2058 (22 August 1975) with a short firing of the -X thruster of the
Orbit Adjust Subsystem, Starting in Orbii 3288 (15 September 19705) the positive pitch gates of the ACS
subsystem have been almost eliminated through the use of piteh pogition bias. (See Section 4 also), This
has considerably reduced the need to correct on Landsat-2 orbit thru orbit adjust. The error in longitude
since launch as a function of time and orbit maintenance burns, is shown in Figure 2-1, Figure 2-2
shows the change in sun time at the descending equatorial crossings

As of 23 October 1975, Landsat-2 has descending equatorial crossings at approximately 9:30 AM local
time as opposed to 9:13 AM for Landsat-1, A projection of the variation of local mean time at the
descending nodes for both spacecrafts is given in Figure 2-3.

The Brouwer Mean Orbital Parameters for Landsat-2 are given in Table 2-1. Appendix B gives gromd
trace repeat cycle predictions,
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Table 2-1. Landsat-2 Brouwer Mean Orbrtal Parameters
Element Semi-Major ‘Fwo Body Nodal Argument Right Mean
Appgee Perigee { Inclination Anis Period Period of Perigee | Ascension Anomaly
Date {EM) {KM) {Deg ) f1i€33) Eccentricity {BIin) (Miny {Deg) (Deg) (Deg}
25 Jan 19751 915 03 90F 56 99 095 1286 462 9 000925 103 165 - 272 852 86 637 139 578
6 Feh 19752 915 84 B9B 47 99 096 7285 820 0 001260 103 151 - 256 040 99 347 134 523
24 Apr 1975 917 86 897 40 99 079 T285 188 0 001403 103 151 102 266 62 55 174 339 117 183
25 July 1975 917 45 B9T 68 99 071 7285 133 0 001356 103 150 103 265 166 118 264 841 13 726
23 Oct 1875 9156 70 B98 49 99 059 7285 762 0 001250 103 150 103 266 282 749 353 366 257 271
1 Post launch
2 After the sequence of phasing maneuvers completed in Orbat 222
2-2 L8-2
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SECTION 3

POWER SUBSYSTEM (PWR)

The Power Subsystem on Landsat-2 has performed well throughout this report period, The solar arrays
have continued to provide excess energy above spacecraft requirements and are expected to fully support
the Landsat-2 mission beyond 1976, The batteries and the subsystem electronics have also shown very
good performance during this report period,

The percentage degradation of the arrays 1s plotted as a function of days in orbit in Figure 3-1, along wath
the pre-launch predicted array degradation. The array degradation during this report period has swung
from slightly lower at the begmning to higher than predicted at the end. The projected values of midday
array current are plotted m Figure 3-2. Here the array current 1s adjusted for sun mtensity and array
degradation, as well as sun angle, Along with the same curve 1s plotted the actual telemetry values ob-
served during the current report period. The departures from the predicted array degradation 1s reflected
here also.

The battery packs averaged a typical 10,5 - 11% depth of discharge (DOD) during this report period but

has peaked as high as about 16% during mights, wath long WBR playbacks, Battery temperature spread
ranged from 4.0 to 5, 7°C and 12 expected to be in the upper range durmmg the on-coming period of

higher sun ntensity, Charge and load sharing of mndividual batteries have been satisfactory. Battery
voltages have been mamtained within suitable limits with Landsat-2 power management procedures, excess
array energy bemg digswpated through auxiliary loads.

The power subsystem electromes have performed extremely well during this report period with all re-
gulated voltages stable, Table 3-1 shows major subsysiem parameters and Table 3-2 shows power sub-
system telemeiry for selected orbits. Some parameters in Table 3-1 may be shghtly different from
those in Table 3-2 because Table 3-1 uses a power management time span (night followed by day), where-
as, the time span uged in Table 3-2 is the playback period from the NER,

The shunt limiter on Landsat-2 has operated several fimes since launch and has held the solar array bus
voltage at specified levels. The compensation loads have not been switched during this report period, A
history of compensgation load gwitehings since launch is given 1n Table 11-2.

Faigure 3-3 shows the variation in sun angle to orhit plane and solar panels for Landsat-2.
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Table 3-1. Landsat-2 Major Power Subsystem Parameters

Pwr, Mgmt. Orbit No. 50 1251 2540 2970 3398 3820
Batt 1 Max 33,43 33,08 33.25 | 33,60 33.48 33,80
2 Chge 33.40 33,08 33.14 | 33.48 33.381 33 48
3 Volt 33.35 33.00 33.09 | 33.43 33.26 33.43
4 33.45 33, 02 33.20 | 33.54 33.38 33.54
5 33,42 33.08 33,25 | 33.59 33 42 33.59
6 33.41 33.07 33.2¢ | 33.59 33.33 33.50
7 33,45 33,11 33.28 | 33.62 33.36 33.54
8 33,45 33,10 33.27 | 33.62 33 36 33.53
Average 33,42 33,07 33.21 | 23 56 33.85 33.53
Baft 1 End-of-Night 29,32 28, 98 29,06 | 28.89 29.06 28 89
2 Volt 29,38 28, 95 29.12 | 28,95 29.04 28. 87
3 29,32 ‘| 28.98 29,07 | 28,98 29 07 28.89
4 29,34 29, 00 29.09 § 28 91 29, 09 28.91
5 29,40 58, 97 29.06 | 28 97 29,06 28. 8%
6 29, 31 28, 06 28,96 | 28,88 29.05 28 79
7 29,34 29, 00 29,08 | 28.91 29.08 28 91
8 29, 34 29, 00 29,00 | 28 91 29,00 28.82
Average 29.34 28.98 20.05 | 28 93 29.05 28, 87
Batt 1 Chge 12,76 12,36 12,13 | 12.02 12,27 12.57
2 Share 11.68 12,24 12,45 | 12.43 12.13 12.12
3 (%) 12,24 13,21 13.67 | 14.09 13.46 13,62
4 11,99 12, 62 12.50 | 12.61 12,30 12,34
5 12,84 12,01 11,52 | 11,79 11,82 11,83
6 13.35 12,71 13,20 | 12 41 13.36 13.02
7 12, 90 12,86 12.81 | 12.92 13,11 12.83
8 12.24 11,99 11.72 | 11.73 11.54 11.65
Batt 1 Load 12, 60 11, 97 11.35 | 11.34 11.14 11.40
2 Share 12,70 14,12 13.99 | 13.56 13.64 18.51
3 (%) 12, 67 13,14 14.38 | 14 26 14 40 13.81
4 12,44 12, 57 12.99 | 13.02 12 88 12.87
5 12, 34 11.59 11,58 | 11.52 11.72 11, 87
6 12,70 12,10 11,30 | 11.77 11.66 11.91
7 12,47 12,42 12.35 § 12.50 12.47 12.56
8 12,04 12,08 12.06 } 12,03 12.08 12,08
Batt 1 Temp 21,46 20, 20 21,34 | 20.85 22 14 22.02
2 m 20.25 19,98 21,44 | 20.98 21,72 21.02
3 {0C) 18, 60 18,22 15,18 | 18 72 19 19 18.72
4 20, 83 20,73 20.91 | 20.70 21 01 20,98
5 24, 98 22,11 22,31 | 22 45 23.64 23 14
6 24, 26 21,78 23.01 | 22.19 24,13 23 70
q 24.71 22, 59 23,62 | 23.26 24,89 24,34
8 23, 63 22, 04 22,71 | 22,40 23.565 23,29
Average 22,34 20, 95 21,8% | 21.44 22 63 22,15
S/C Reg Bus Pwr. (W) * 161,38 | 185.0 |192.1 191 9 190.2
Comp Load Pwr. (W) * 34.06 41,2 | 412 41.2 41,2
P/L Reg Bus Pwr, (W) * 9,59 9.6 9.6 10 6 9.8
/D Ratio 115 1,08 1,10 1.19 1.23 1.28
Total Charge (A-M) 271, 9 250,98 | 267.55 |280.41 | 285.84 |298 55
Total Discharge (A-M) | 237.2 229,67 | 244,33 [235.08 | 232 87 |233 14
Solar Array (A-M) 1106 1032 981 988 996 999
8. A, PeakI (Amp) 16, 05 15, 37 14,67 | 14 59 14,867 14.82
Midday Array I (Amp) * 14,51 13.88 | 13,88 13.96 14,04
Sun Angle (Deg) * 0. 08 -1,22 1.29 2.02 1.55
Max R Pad Temp ({°C) # 60. 80 59.60 | 58,40 63.20 64, 40
Min R Pad Temp (°C) * -38.67 J -38.00 |-37.40 } -36.80 |-87.40
Max L Pad Temp (OC) * 57.69 56.92 | 56.92 59,23 60,0
Mm L. Pad Temp (°C) * -45,71 -45,00 |-44.29 -43. 57 —-44,29

*Data not processed and unavailable
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Table 3-2 Landsat-2 Power Subsystem Analog Telemetry
{(Average Value for Data Received in NBTR Playback)

Orbits
Function Desceription Unat 50 1253 2532 2964 3400
&0¢01 Batt 1 Disc I Amp 1,01 0.39 0. 85 0 89 0.77
6002 2 1.01 0.97 0.97 0.98 093
6003 3 1.00 0.97 0.99 0.98 0.97
6004 4 1.00 0 93 0.93 0 93 0 88
6005 5 0.99 0 86 0 85 * 0.88 0.80
6006 6 1,02 0 90 0. 86 0.91 0.79
6007 7 1.00 0.91 0.91 0.91 0 84
6008 8 0. 97 0.39 0. 87 0.88 082
6011 Batt 1 Chg 1 Amp 0 47 0.43 0 57 070 0.57
5012 2 0.43 0.46 0. 57 0.69 0.57
6013 3 0.45 0.45 0.61 0.73 0 63
6014 4 0,44 0.43 0 o7 0.71 0.57
6015 g 0,47 041 0.54 0 69 0 55
6016 6 0.49 0,44 0. 60 072 0 62
6017 7 0.47 0 44 0 60 0,73 0.62
6018 8 0.45 0.41 0.55 0.68 0 85
6021 Batt 1 Volt vDC 31. 50 31.18 30,92 30.39 31,10
6022 2 31.48 31 18 30,90 30,37 31,08
6023 3 31.49 31.16 30.91 30.38 31.09
6024 4 31,49 31.16 30 91 30,38 31.09
6025 5 31,50 31,18 30 92 30 39 31 10
6026 6 31.49 31.16 30.90 30.37 3L 08
6027 T 31,52 3L.20 30.94 30,41 31.12
G028 8 31,49 31 17 30,92 30.38 31.10

6031 Batt 1 Temp DGC 21,59 20.23 20.93 20,55 22.07

6032 2 20,53 20 05 20.75 20.56 21 55
6033 3 18, 80 18.30 18 66 13.36 19.11
6034 4 20, 90 20 75 20.88 20,74 21.01
6035 5 25,16 22.15 22.22 22.55 23.55
8036 6 24, 37 21,79 22, 55 21.95 24, 05
6037 7 24,83 22,62 23.26 22 89 24,81
G038 8 23 15 22.05 22.52 22,22 23 47
6040 Rt, Pad Temp DGe 28,96 26.72 26.16 26.44 28,36
6041 Bt Pad VM vDQC 33,72 33.74 33.56 32,82 33.45
6042 Rt, Pad VN vDC 33,46 33.00 33 18 32.41 33.06
6044 Lt, Pad Temp DGC 25,56 21.86 21.16 22 03 24,00
6045 Lt, Pad VF vDC 34.40 33.59 33 8o 33.19 33.93
6046 Lt, Pad VG vDC 34,48 34.09 33.91 23 29 34 00
6050 S8/CURBus Vv vDC 31.73 31.11 3l.14 30.61 31.29
6051 S/CRGBusV voC 24,57 24,58 24. 57 24,56 24, 57
6052 Aux Reg AV vDC 23,36 23.39 23.40 23.39 23. 40
6053 Aux Reg BV vDC 23,37 23 40 23,39 23.40 23,38
6052 Solar L Amp 14,81 14.24 13 76 13 69 13.70
6056 8/C RGBus I Amp 7.23 6.62 717 7.42 8 12
8058 PC Mod T1 DGC 21,67 21. 42 21 98 22.89 23.20
6059 PC Mod T2 DGC 20,44 20,06 20.53 20,40 21 06
8070 P/LRGBus V vo¢ 24,61 24,60 24, 60 24,59 24,60
6071 P/LUR Bugs V VDo 31.85 31 49 31.21 30.68 31 38
6073 P Aux AV vDC 23,47 23.50 23 51 23.51 23.50
6074 B Aux BV VDO 23,46 23.50 23.51 23 51 23,81
6075 PR Mod T1 DGC 20,84 20.69 21.39 21.44 22 30
6076 PH Mog T2 DGC 22,13 22 01 22.38 22,28 23.09
6079 Fuse Blow V vDC 24,48 24,47 24 48 24,47 24,50
6080 Shunt 11 Amp 0.0 00 0.0 0,0 0.0
6081 2 0.0 0.0 0.0 0.0 0.0
6082 3 0.0 0.0 0.0 00 0.9
6083 4 0.0 0.0 00 0.0 0.0
6084 5 0.0 (LN 0.0 00 0.0
6085 6 0,0 0.0 0.0 0.0 0.0
6086 7 0.0 0.0 0.0 0.0 0.0
6087 8 0,0 0.0 0.0 0.0 0.0
6100 P/L RG Bus I Amp 0,38 0.42 0 80 1.00 0.69
Total No. Major Frames Frm 396 785 387 390 774
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SECTION 4
ATTITUDE CONTROL SYSTEM (ACS)

Landsat-2's Attrtude Control System has been operating properly since launch and has consistently mantained
correct spacecrait attitude,

The pressure leak mn the Forward Scanner has had no effeet on the ACS system's performance,

Both Solar Array Drives (SAD) performed normally and maintaimed proper solar panel alignment with the
sun line durmg satellite day, Motor voltages and temperatures were within specifications, The LSAD's
night bias rate has slowly increased and since Orbit 1636 (20 May, 1975) rotates faster than orbi; rate
when the sun gsensor dees not see the sun, The LSAD quickly recovers when the sun sensor sees the sun,
This is considered within the normal operatmg design of the solar array drive subsystem,

The LSAD's actual rate is 3,61 deg/min which is 3, 5% faster than orbit rate (3.48 deg/min). Correspondingly,
the LSAD motor winding voltage has decreased 7,6% from -5, 09 volts 1in Orbit 26 (24 January 1975) to 4,70
volts 1n Orbit 3810 (238 Octobexr 1975},

The RSAD's motor winding voltage has decreased 11, 98% from -5, 51 volis 1 Orbit 26 (24 January 1974) to
-4, 85 volis m Orbit 3810 (22 October 1975). The RSAD's rate 1s close to orbit rate and no phase switching
has been reqiired t0 maintain B8AD sun glignment,

After 33, 8 weeks 1n orbit, a seasonal pneumatics gating patfern has not developed for Landsat-2 as it has for
Landsat-1.

Pitch (+) gating frequency continued to be high and it was anticipated that left unaltered, the + pitch gatmg
pattern would lower L.andsate2's orbit, making frequent orbit adjustments a necessary procedure,

To offset this undesirable condition, a program was devised whereby the ACS system was commanded into
the +29 Piich Posifion Bias (PPB) mode shorily before satellite night (10 minutes approximately) and restored
to the Normal mode shortly after satellite sunrmse, TImtially, the program was implemented during alter-
nate orbits commencing with Orbit 3288 (15 September 1975) and the + pitch gates were reduced from an
average of 14 per day to an average of 5 per day.

Approximately 2.5 days later during Orbit 3323 (18 September 1975), the +2° PPB plan was extended from
alternate orbits to consecutive orbits and + pitch gafing was eluminated completely, However, - Pifch
gates began to appear at an average rate of less than 2 per day commencing with Orbit 3498 (30 September
1975), During this period unrelated ~Roll gating mereased from an average of 6 per day to 8 per day,
This condition is seasonal and will be observed in the future,

Figures 4-1 and 4-2 reflect Landsat-2's pneumatic history on an average daily basis and on a cumulative basis,

Treon Usable Impulse declined predictably during this report period and with the implementation of the +2°
PPB program, the remaining freon is anticipated to last until October 1980,

RMP2, commanded into operation shortly affer ACS aequigition as the primary control of the Yaw subsystem
has functioned normally,

RMP1 was submitted to a run down test m Oxbit 2945 (21 August 1975) while it was 1n a back mode up to

RMP2 during a scheduled orhit adjust exercise, The 214 gecond coast-down fime was within specifications,
Figure 4-3 shows the R/T telemetry record of this fest,
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Typically, flywheel duty cycles have averaged seven pefcent or less, Piich and yaw flywheel speeds have
averaged less than ~-150 RPM while the roll flywheels have averaged +760 RPM, Sun transient response due
to dual scanner mode operation has been similar to Landsat-1 and 1s normal.

Tables 4~1, 4-2 and 4-3 show typical telemetry for temperatures and pressures; voltages and currents; and
attitude errors and driver duty cycles as obtained from SCEST program averages,
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Tahle 4-1. Landsat-2 Subsystem Temperature and Pressure Averages

Orbits
Function Units 29 1253 2632 2964 3400 3810

1084 RMP 1 Gyro Temperature DGC 19, 33(1) 21,15 21,02 21,78 21,55 22,70
1094 RMP 2 Gyro Temperature DGC 74,00 74,00 74,00 74,00 74,00 74,02
1222 SAD RT MTR HSNG Temp, DGC 19,50 22,24 22,23 22,70 22,71 23.81
1242 SAD LT MTR HSNG Temp. DGC 26.87 27.94 27,54 28,30 28.46 29,36
1223 SAD RT MTR WNDNG Temp, DGC 21,76 24,31 24,23 24.69 24,57 25,75
1243 SAD LT MTR WNDNG Temp. DGC 30,23 30.85 30,32 31,18 31.28 32,28
1228 SAD RT HSG Pressure PsI 7.26 7.25 7.25 7.25 7.25 7.25
1248 SAD LT HSG Pressure PsI 7.28 7.28 7.27 7.27 7.27 7.27
1007 FWD Scanner MTR Temp., DGC 22.07 22,72 22,25 23,21 22.93 23,82
1016 Rear Scanner MTR Temp. Dae 24,19 24.18 23.62 24,42 24,07 2496
1003 FWD Scanner Pressure PSI 9,592} | 2,58 D D D D

1012 Rear Scanner Pressure PsI 6.21 6.19 6,00 5,92 5,89 5,91
1212 Gas Tank Pressure b3y 1948,0 1800,29 [(1672,12 |1651,52 (1612,71 |1599,60
1210 Gas Tank Temperature DGC 20,66 22,66 22.33 23,02 23,09 24,13
1213 Mamfold Pressure PsI 53,98 54, 55 54,83 54,99 54,72 54,70
1211 Mamfold Temperature DGC 19,18 20,78 20,50 21.26 21,34 22,45
1059 CLG Power Supply Card Temp,, DGC 39,00 40,00 39.52 40,46 490,31 41,11
1260 THOL EBP DGC 24,29 25,31 25,01 25,71 25,80 26.78
1261 THO2 EBP DGC 20.29 21,63 21,36 22,04 22,04 23,04
1262 THO3 EBP DGeC 18,29 20,31 20.05 20,68 20,55 21,57
1263 THOL 8T8 DGC 6.54 - 3,08 |~-6,22 | -5,70 | -5.6% | - 2,61
1264 THO2 STS DGC D D D D D D

1265 THO3 STS DGC 8,46 0.79 | - 0.48 0.67 1,44 4,96
1266 THO4 STS DGC - 2,78 ~9,13 | -9.65 | ~8,97 | - 8,09 | - 4,95
1267 THOS STS DGC 9,62 1.28 | -2,64 | -2,23 | - 2,05 2.19
1224 SAD R FSsT DGC 35.00 34, 56 36,57 36,02 37.04 38,78
1244 SAD L FSST DGC 50,00 46,17 46,29 47,02 47,95 48.55

(1} RMP-1 Left off after imtial test in Orbit 1
(2) Prelaunch leak - refer to text
D = Defective telemetry pomt




Table 4-2, Landsai-2 ACS Voltages and Currents
Orhits
Function Units | 29 1253 2b32 2964 3400 3810
1081 RMP 1 MTR Volis VDC |OFF OFF OFF OFF OFF CFF
1082 RMP 1 MTR Current Amps | OFT OFF OFTF OFF OFTF OFF
1080 RMP 1 Supply Volts VDC |OFF CFF OFF OFF OFF OFF
1091 RMP 2 MTR Volts vDC 29,99 29,97 29,94 29,93 29,95 29,94
1092 RMP 2 MTR Current Amps 0,10 0,10 0.10 0.10 0.10 0.10
1090 RMP 2 Supply Volts vDC |-23,63 -23.62 | -23,61 | -23.60 | -23,60 | -23.59
1220 SAD RT MTR WNDNG Volts VDhC |- 5.47 -4.71 - 4,51 - 4.65 - 4,65 - 4,85
1240 SAD LT MTR WNDNG Volts vDC |- 5,08 -~ 4,91 | =470 | - 4.83 | -4.70 | - 4.70
1227 SAD RT -15 VDC Conv, VDC 15,14 15,14 15,15 15,16 15,15 15,14
1247 SAD LT -15 VDC Cony. vVDC 15,23 15,21 15,22 15,23 15,24 15,23
1056 CLB + 6 VDC TMV 2,36 2.35 2,35 2.36 2,37 2,38
1055 CLB + 10 VDC TMV 2,88 2,90 2,90 2,90 2,01 2,92
1057 CLB Power Supply Volts TMV 2.97 2.94 2.94 2,95 2,96 2,96
Table 4-3. Landsat-2 ACS Averaig;e Attitude Exrrors and Driver Duty Cycles
Ozrbits
Function Units 26 1202 2532 2964 3400 381¢
1041 Pitch Fine Error DEG |- 0,15 - 0,14 [~ 0,14 |- 0,12 |- 1,27 (- 1,23
1043 Pitch Flywheel Speed RPM | -156.12 -221,22 | -198,41 |-173.56 23,06 66,38
1038 Patch Mir Drvr CCW BCT 6.64 8,61 7.3 7.77 4,50 4,33
1039 Pitch Mir Drvy CW ECT 2.03 8.64 2.60 3.901 b5, 56 6.82
1030 Roll Fine Error DEG |- 0.13 - 0,11 |- 0,09 {- 0,11 |- 0,13 |- 0,13
1027 Roll Reaxr Flywheel Spd RPM | 729.380 731,98 | 739.75 | 754.41 | 753,22 | 754,14
1026 Roll Fwd Flywheel Spd RPM | 703,02 710,22 | 725,23 | 740,85 | 731,91 | 735,32
1022 Roll Rear Mir Drvr CCW PCT 0.67 0.86 0,39 1.00 0.33 0.31
1025 Roll Rear Mtr Drvr CW PCT 7.54 7.11 5,47 6.43 5.81 6.21
1023 Roll Fwd Mtr Drvr CCW PCT 0.70 ¢.79 0.37 1,11 0.47 0,53
1024 Roll Fwad Mir Drvr CW PCT 5,46 4,47 4,74 5.81 5,02 4,06
1035 Yaw Tach RPM | - 95,73 ~ 77.38 |- 41,57 |- 49.26 |- 55,97 |- 98,81
1033 Yaw Mir Drvr CW PCcT 1,98 2.10 1,77 2,27 1,78 1.59
1034 Yaw Mtr Drvr CCW PCT 2,10 2,15 1.72 2.36 1,83 1.80
1221 8AD Right Tach D/M 0.00 3.39 3.38 3.37 3.37 3.37
1241 SAD Left Tach D/M 3.68 3.64 3.63 3.61 3.82 3.60
4-6 1S8-2
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SECTION 5

COMMAND/CTLOCK SUBSYSTEM (CMD)

The CMD Subsysiem operated nommally in this report perrod,

Table 5~1 shows typical telemetry values since launch, All are nominal,

The clock of Landsat-2 drifts i an opposite direction fo the clock of Landsat-1, To show thus more clearly,
the draft histories of both are shown in Figure 5-1,
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Teble 5-1. Command/Clock Telemetry Summary, Landsat-2
Orbut

m:;mn Neame Mode Units [ g 1253 | za6z | 2964 | 3400 | 3mi0
8005 Prl Power Supply Temp - °C 33 62 39 86 40 44 | 38,91 40 18 40 30
8006 Red Power Supply Temp - *Cc 36 93 38 03 38.70 | 38.20 ag 51 a8 69
8007 Pri Osc Temp - *C 28,70 28 70 29 3% 28 T 28 70 2§ 99
8008 Red Os¢ Temp - *c 27 82 27 93 28 68 | 27 85 28 37 28 43
8009 Pri Osc. Output - TMV 1 06 105 106 106 1 06 1 06
8010 Red Ose Output - TMV 117 119 120 118 119 119
go11 100 XHz Pri - Red. Thv 317 3 16 316 %16 31§ 3 15
8012 10 KHz Pr1 - Red T™MV 3.08 305 3 05 305 305 305
2013 2.5 KHz Pr1 - Red TMV 30 295 2 85 2.95 2 86 2,95
8014 400 Hz Pri - Red. TNV 417 445 445 4 45 445 445
8015 Pr1 # 4V Power Supply Pri. Ckk ON vne | kA 205 2,05 2.05 2.05 2.05
8016 Red 4V Power Supply Red Clk ON vDCe I Na 201 2 01 20 zmn 20
8m7 Pri # 6V Power Supply Pri. Clk ON Yoo | NA 2 30 2 30 23 20 230
8018 Red £ 6V Pawer Supply |} Red CIkON | VDC | NA 2 31 231 | zm 231 231
8019 Pri - 6V Power Supply Pri Cik ON voc | nA 5 22 5 23 5 23 523 523
8020 Red - &6V PowerSupply | Red CIkON {VDC |Na 523 | 5.23 | 523 523 523
8021 Pri. — 23V Power Supply Pri. Clk ON vhC | NA 5 70 5170 5 70 5 70 S 70
8022 Red - 23V Power Supply | Red clkON vDC | NA 5 65 5 65 5 65 5 66 5 65
8023 Pri. - 20V Power Supply | Pri ¢k oN | vde |na 5 29 5,30 5.29 5 20 529
8024 Red, — 29V Power Supply | Red CIkON | vDC | HNa 529 5 29 5 28 528 526
8101 CIU A - 12V CIU A DR vDe a9 3 97 3 97 3 97 397 4 97
3102 CIUB - 12v CIU B ON vDC 3718 3 95 395 395 395 3%
8103 CIU A = 5V CiU A ON vDC 3.93 116 415 414 414 a4
8104 CIUB -5V CIU B ON vDC 3 90 110 410 110 110 410
8105 CIU A Temp CIU A ON “c 26.01 22.09 | 2zs50 | 2084 |22z17 22 23
8106 CIU B Temp. CIU B ON “C 23 35 199 | 2038 | 19.90 |z2000 {20 1B
azol Receiver RF-A Temp - *C NA 23 58 30.02 29 50 29 81 29 75
B2o2 Receiver RF=B Temp. - *C 29 09 OFF QFF QFF OFF QFF
8203 D MOD A Temp - *C 28 95 3380 | 3920 (3872 |3907 39 00
8204 D MOD B Temp - *C 37 73 2710 | 2156 | 2703 | 2740 27 38
8205 Receiver A AGC Receiver A ON | DBM | OFF -9l 00 }-92.18 |-91 74 |-89 47 |-94 62
8208 Receiver B AGC Recelver B ON | BBM  1-87 83 OFF OFy OFF OFF OFF
8207 Amp A Output Receiver A ON | TMV | OFF 270 2 51 2 52 2 66 2 a2
8208 Amp B Omprt Receiver B ON | TMV 218 OFF OFF OFF OFF OFF
8209 Freq Shft Key A Out Recelver A ON | TMV | OFF 1.09 1.08 108 108 1.08
8210 Freq Shift Key B Out Recewer B ON | TMV 111 OFF OFF QFF OFF OFF
8211 Amp A Output Receiver A ON | TMV | OFF 113 112 112 114 113
8212 Amp B Output Recewer B ON | TMV 113 CFF OFF OFF OFF OFF
8215 D MOD A ~ 15V Recelver A ON | TMV | OFF 4 87 4 87 48 4,87 4 87
8216 D MOD B ~ 15V Receiver B ON | TMV 417 OFF QFF OFF OFF OFF
8217 Regulator & - 10V - Recewver AON | TMV | OFF 5 40 5 40 5 40 5. 40 § 40
8218 Regulator B - 10V Receiver B ON | TMV 5 32 OFF QFF QFF OFF OFF
8311 ECAM Mem Tmp ECAM ON DGC | NA 1785 | 18 03 17 83 | 18 42 18 68
8312 ECAM Pwr Spply Temp ECAM ON peC [Na 2243 | 2313 2234 |23 20 23 39

NA - Not available due 10 processing

problem - MT 710
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SECTION 6
TELEMETRY SUBSYSTEM
The TLM has operated nominally m this report period,
Table 6-1 shows typical telemetry valueg since launch, All are nominal except for functions 1264 (Thermal
Shield 5 Temperature), 4002 (MMCA Board 2 Temperatare), and 13200 (APU 24 Volt Input), which were
defective before launch. Verification of these functions 1s acceptable by adjacent temperature and down-

stream voltage measurements respectively.

The Memory section of the telemetry mafrix remains m the 0.0 mode.

Table 6-1, Landsat-2 TMP Telemetry Values

Funct. Orint
No, Function Name TUmt 35 1253 2467 2971 3405 3810
9001 Memory Sequencer A Converter| VDC 4,45 4,45 4.45 4,45 4,45 4,45
9002 Memory Sequencer B Converter| VDC *k ke ** Hk Lig ok
8003 | Memory Sequencer Temp °c | 20,00 | 19.19 | 20.77 | 19.44 | 20.56 | 20,65
9004 Formatter A Converter VDC | 4.52 | 4,51 4,51 4.51 4 52 4,52
9005 Formater B Converter vDC ok ok ko *x * ok
9006 Dig, Mux A Converter VhC | 4,22 4,22 4,22 4,22 4,22 4,22
9007 Dig. Mux B Converter VEC #k il ok *k ok *x
9008 Formaiter/Dig Mux Temp oc 25,00 | 23.23 | 23,98 | 23.56 | 24.47 | 24.75
9009 Analog Mux A Converter VDG 4,02 4,05 4,05 4,086 4,05 4,056
9010 Analog Mux B Converter VDC ** #* *k E Hk *k
9011 A/D Converter A Voltage VDG 4_02 4,02 4,02 4,03 4,03 4,03
9012 A/D Converter B Voltage VDC F¥ i *x e ¥ *k
9013 Analog Mux, A/D Conv, Temp °c 25,00 | 25,00 | 24,91 } 24,60 | 25,99 | 25,41
9014 Preregulator A Voltage vDC | 4,00 4,00 4,00 4,00 4,00 4,00
2015 Preregulator B Voltage vDC Fok ke &k *k *k ¥
901 | Reprogrammer Temp % 22,50 i 22.24 | 22,87 | 22.06 | 22,29 | 22,34
9017 Memory A Converier VDC 4,45 4,45 4,45 4,45 4,45 4,45
9018 Memory A Temp %¢ 17,50 | 16.46 | 17,33 | 16,97 | 16.99 | 17.26
9019 Memory B Converter VvDC | ** Hoke i ok wk Aok
9020 Memozxy B Temp oC 17,50 | 16,78 | 17.28 | 16,84 | 17.12 | 17.27
9100 Reflected Power (Xmir A) dBm |18.29 | 13,84 | 13.68 | 13.78 | 13,768 | 13.85
9101 Xmir 4-20 VDC vDC 3.80 3,97 3.98 3.97 3,97 3.97
9103 Xmtr A Temp °c 27,73 | 21.02 | 20,97 i 22,03 | 21.79
9104 Xmir B Temp % * 23.27 | 22,07 | 22,45 | 23,12 | 22,87
9105 Xmtr A Power Output dBm }27.,73 | 26.14 7| 26.19 26,19 | 26,19 | 26.1Y
9106 Xmtr B Power Output dBm | ** FE *ok sk ) *k *k
* Not available due software
*¥ Not turned on since Prelaunch
LS-2 6-1/2
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SECTION 7

ORBIT ADJUST SUBSYSTEM {OAS)
LANDSAT-2

The Orbit Adjust Subsystem on Landsat-2 has been firved ten times since launch, 6 tunes uswng the -X thruster
and 4 times using the +X thruster. One firing of the -X and +X thruster each was for alignment tests. Three
+X firings and two -X firings were made to phase the satellite with Landsat-1 fo obtain a combined nine day
ground track repeat pattern. Three -X firings were for orbit mamtenance.

The only orbit maintenance burn required during this report period was made in Orbit 2958 (22 August 1975).
During this maneuver, the =X thruster was fired for a duration of 22 seconds expending 0. 07 Ibs of hydrazine.
Performance was normal as seen from characteristics of the burn shown in Figure 7-1.

The Subsystem activity through the end of this report period is summarized in Table 7-1. A total of 6,87 Ibs
of hydrazme has been expended so far from the pre-launch load of 67 lbs.

The OAS telemetry has consistently shown normal pressure temperature parameters. A sampling of the same
is given m Table 7-2.

LS-2 7-1/2
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Figure 7-1. Performance Characteristics,

Landsat-2 -X Thruster, Oxbit Adjust,
Orbit 2958 (22 August 1975)
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Table 7-1. Landsat-2 Orbit Adjust Summary

Orbit Burn Engme Fuell Tank Tank
Adyust Ignition Duration +Aa Performance | Used Pressure Temperature | Thruster
Orbt No. Epoch (Seconds) (Meters) | Efficiency % {Lbs) (PSIA) CH Axis

32 1 25 Jan 75 4.8 39 104,3 0.02 539, 96 72.0 -X
00 34 00.8

71 2 27 Jan 75 4.8 -36 50.1 0. 02 547.46 73.56 +X
1957 00.8

79 3 28 Jan 75 420.0 3455 107.0 1.62 547.46 73.5 =X
0949 00.8

86 4 28 Jan 756 420.0 3233 107.0 1.51 502,46 73.5 -X
2113 00.8

163 5 3 Feb 75 420.0 -2974 97.0 1.42 468 75 5.0 +X
10 36 00.8

191 ] 5 Feb 75 360.0 -2421 97.5 1.15 438,71 5.0 +X
10 51 00.8

212 7 6 Feb 75 308.8 =2009 98,6 0.95 416,21 75.0 +X
22 31 00.8

880 g 26 Max 75 12.8 82 107.6 0.04 397.47 70.5 -X
21 44 00,8

1632 9 19 May 75 24,0 +154 107.6 0.07 401,21 73.5 -X
1854 00.8

2968 10 22 Aug 75 22,0 146 110, 3 0,07 404, 96 73.5 -X
2211 58.8

1 Jutial Fuel Capacity - 67 Ibs.
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Table 7-2., Landsat-2 OAS Telemetry Values
Function Orhit
No. Name Unmts 50 1253 2532 2964 3400 3810

2001 Prop. Tank Temp, °C 23.03 21,97 23.05 23.05 23.39 23.47

2003 Thrust Chamber No, 1 °C 24.84 30,28 30.14 28,89 28.83 29,24
(-X) Temp, ¥

2004 Thrust Chamber No, 2 °C 37.34 37.63 38.41 37.43 39,42 39,83
(+X) Temp, *

2005 Thrust Chamber No. 3 °C 47,22 36,23 34.20 36,40 38,07 37.92
(-¥) Temp. *

2006 Line Pressure psia 545, 60 399, 69 404. 97 404, 94 407.85 410.26

*Widespread of temperature is due to nozzle losations and satellirie day/mpght transitions relative fo data averaged.
Typieal orbital range 18 from 19 to 59 DGC.
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MAGNETIC MOMENT COMPENSATING ASSEMBLY (MMCA)

SECTION 8

The spacecraft was corrected for unbalanced magnetic moments in Orbits 293 and 321 as reported eariier.
These adjustments were made on the pitch magnetic rod of the MMCA,

No adjustment to the MMCA dipoles was made during this report period.

Orbital averages of MMCA telemetry functions for selected orbits are given in Table 8-1.

Table 8-1, TLandsat-2 MMCA Telemeiry Values

Orbit
Funetion Name Units 50 1253 2532 2964 3400 381¢
4001 Al Board Temp °C 20,566 19,84 19.82 19.60 19.86 19.97
4002 A? Board Temp *C * * * * * *
4003 Hall Current TMV 3.40 3.40 3,40 3.40 3.40 3.40
4004 Yaw Flux Density TMV 3.05 3.06 3.07 3.07 3.07 3. 07
4005 Pitch Flux Density T™MV 3.15%* 2, 92%k 2.90 2.90 2.90 2,90
4006 Roll Flux Density TMV 2.99 2.98 2.98 2.98 2,98 2.98

*Defective Telemetry Function (Pre-launch)
#kPost launch telemetry drift.

Ls-2

8-1/2
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SECTION 9
TUNIFIED S-BAND/PREMODULATION PROCESSER (USB/PMP)
The USB Subsystem has operated nominally in this report period,
Table 9-1 shows telemetry values since launch, All are nommal, Unlike the experience of Landsat-1, the
transmitter has maintained a steady power output of about 1.4 watis since launch., Figiwe 9-1 shows AGC

readings of Goldstone for a constant position in space.

Table 9-1. Landsat-2 USB/PMP Telemetry Values

ORBITS

Funcfion
No. Name Units |T/V (2000) 15 50 1253 2462 2964 3400 3810
11601 | USB Revr AGC DBM NA -112.72 | -120 24 | -121.7 ~128 8 -125.3 -122 9 -131 5
11002 | USB Xmtr Pwr wTs 1.40 1.36 1.36 1,38 143 1,40 14 1,42
11003 } USB Revr Error KHz NA -2 15 -4. 87 -4,14 -4, 64 -6, 88 -3 37 -4,23
11004 | USB Xpond Temp DGC 22,98 25.88 29 12 24,38 24,37 25, 20 26,15 24,96
11005 §} USB Xpond Press DPsI 16.99 17.08 17.0% 16 94 16.74 16.71 16.6% 16.61
11007 | USB Xmir A -15V | VRC 2,35 2.36 F F F F F T
11008 | USB Xmtr B <15V | VDC 2.29 F 2,40 2,40 2.40 2,40 2.43 2.42
11409 | USB Range -15V vDC 2 07 2.07 2 05 2 05 2.07 2.06 2.06 2.06
11101 | PMP Pwr A Volt vbC -15,22 =15.10 F F F F F F
11102 | PMP Pwr B Volt vbC -15.07 F -14 96 -14,98 -15.02 -15.00 ~14,90 -15.01
11103 | PMP Temp A DGC NA 37 30 32,37 28,64 29,12 29,46 30 36 29.74
11104 | PMP Temp B DGC NA 28 34 35.16 30.03 30,57 31.31 32.64 31.26

F Uit OFF i thas period.

Ls-2 9-1
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Figure 9-1, USB Link 4 AGC Readings at Goldstone with 30-Foot Antenna, Landsat-2
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SECTION 10

ELECTRICAL INTERFACE SUBSYSTEM (ELS)
LANDSAT-2

The Auxiliary Processmg Unit (APU) conststing of Search Track Data, Time Code Data, and Back-up
Timers operated satisfactorily throughout this report period, Telemetry for the APU is shown in Table
10-1.

Table 10-1. LANDSAT-2 APU Telemetry Functions

Orbit
Function Description Unat 21 1953 2532 2064 3400 3810
13200 APU, -24.5 VDG TMY * * * * * *
13201 APU, -12 Volts TMV 2,42 2.44 2,45 2,44 2.45 245
13202 APU Temp DGC 27.44 26, 65 26 60 26, 85 27,07 27,01

*Defective Telemetry (Prelaunch)y

The Power Switching Module (PSM) contaiming the switching relays for power to the OAS, MSS, WBVTR #1
and #2, RBV and PRM, functioned normally, During this report period, the Orbit Adjust power circuit was
powered for the duration of the orbit adjust maneuver m Orbit 2958 (22 August 1995). The MSS, as well as
WBVTR #2 power circuits, have been operated on a regular basis, RBV power circuits have been operated
during Orbits 3052 (29 August 1975) and 3386 (22 September 1975) when the subsystem was activaied in
support of WBVTR #1 tests.

The Interface Switching Module performed switchings of the Orbit Adjust Heater normally during fhis report
period,
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SECTION 11

THERMAL SUBSYSTEM (THM)

The Thermsal Control Subsystem on Landsat-2 has provided excelient temperature control of all spacecraft
equipments since launch.

Table 11-1 gives average subsystem telemetry values for several representative orbits during the first
nine months of operation of Landsat-2., Average temperatures of the sensory ring bays are ploited in
Figure 11-1,

The average temperature of the rght forward sun sensor on Landsat-2 has ranged between 35-39°C during
this report period, as opposed to 62-67°C for Landsat-1. Other temperatures on Landsat-2 have typically
ranged within limits established by Landsat-1 during more than three years of ils operation.

No switching of the compensation loads was made durmg this report pericd. A history of all compensation
load switchings smee launch is given in Table 11-2.
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Table 11-1, Landsat-2 Thermal Subsystem Analog Telemetry (Average Value for Frames of Data
Received in NBTR Playback

Function Ocbits
Function
No eription Unit 21 1253 2532 2964 3100 3810
7001 THM THOL STI DGC 19 40 1871 19 59 19 28 20 37 19 80
7002 THM THO SBO DGC 17.18 17 48 18 05 17 86 1871 18 22
2003 THM THO3 STI i 18 13 18 38 19 49 19 2§ 20 46 19 54
7004 THM TH10 TCB DG 1% 38 19 08 10 19 13 18 25 19 54
7005 THM THOS STI DG 17 19 17 06 17 92 18 €0 19 09 18 03
7008 THM 'THO5 SBO Dpac 17 42 17 13 17 46 17 32 18 06 17 55
007 QA - Thruster DG 15 66 20 52 20 53 20 32 20 64 20 61
7008 THM TEG-STO DG 14 78 14 50 1177 14 61 15 14 14 85
7009 THM THOG SBI BCC 19 18 18 &2 19 18 18 98 19 75 19 52
7010 THM THOT ST1 DGC 18 08 18 o 18 28 18 06 18 58 18 42
7011 THM THO8 5TO bGC 19 34 20 07 20 22 13 84 20 27 20 27
7012 THM TH09 SBL DGC 21 44 21 75 21 80 21 6% 21 98 21 89
7013 THM TH10 SBO DGC 18 58 18 58 18 5% 18 4% 18 80 18 8¢
704 THM TH11 STI bGe 21 65 21 11 2113 21.33 21 63 21 58
7015 THM TH1Z SBO DGC 23 93 22 28 21 2¢ 61 2313 22 87
7016 THM THI3 §T1 DGC 22 21 20 49 20 51 20 97 21 56 21 20
7017 REV Beam Ctr Ln DGC 20 38 20 32 20 33 20 35 20 62 20 65
7088 THM TH14 STO DGC 24 12 213 21 29 21 78 22 60 22 22
2019 NER Rad Outbd B4 DGC 2m 305 3 26 295 334 387
2020 THM THI5 SBI DGC 21 ® 20 96 21 13 21 30 22 52 22 15
7021 THM THI6 STI DGC 23 26 21 92 22 29 22 35 23 68 23 11
702 THM TH17 $BL DGC 21 77 20 72 21 22 a2, 22 47 22 11
7023 THM TH18 SBO DGC 21 67 21 06 21 49 21 31 22 59 22 42
030 THM FHO3 Bur DGC 15 50 15 48 16 28 16 28 17.14 16 29
7033 THM TH12 Bur DGC 23 05 217 21 T0 22 23 22 88 22 41
7035 THM TH18 Bur DGC 19 53 18 73 19 32 19 19 2017 18 77
7010 THM THU1 TCB DGC 19 42 13 08 19 78 19 56 20 54 20 11
7041 THM THOZ TCE BGC 17 55 17 33 18 02 17 78 18 59 18 14
7042 THM THO3 TCB BGC 18 85 16 83 18 23 18 70 20 20 18 29
7043 THM THOt TCB | >'elel 19 80 19 69 20 05 1% 67 20 77 20 20
7044 THM THU5 TCB DGC 16 42 16 03 16 21 16 09 16 67 15 45
7045 THM THOT TCB DGC 17 76 17 %6 18 12 17 94 18 42 18 23
48 THM THOS TCB BGC 19 30 19 24 19 31 13 20 19 45 19 51
7048 THM THI1 TCB BGC 2327 22 50 22 45 2 75 23 04 22 98
7448 THM TH1Z TCB DGC 23 04 20 62 20 62 21 15 21 79 21 24
7050 THM TH13 TCB DGC 2% 89 20 43 20 34 20 8¢ 21 55 21 17
7051 THM TH14 TCB fles) 25 07 22 09 22 11 22 45 23 H 23 19
7052 THM TH16 TCB BGC 22 22 20 83 21 59 21 45 23 21 22 58
7053 THM THIT TCB DGC 23 B2 22 32 22 79 22 57 23 91 23 71
7051 THM TH18 TCB EGC 20 01 19 46 20 05 19 18 20 99 20 §9
7060 THM Shutter By 1 BEG 22 51 19 26 29 43 22 5% 80 85 27 61
7061 THA! Shutter By 2 DEG 19 54 19 00 24 75 21 28 28 g5 26 64
T2 THM Shutter By 3 DPEG 22 75 19 48 31 67 34 27 42 73 8171
7063 THAM Shutter By 4 BEG 33 89 35 12 86 32 35 00 38 44 36 34
964 THAM Shutter By 5 DEG 7 50 6135 8 67 7 50 7 50 6 40
TS THM Shutter By 7 DEG 17 06 19 17 2 52 20 45 21 44 21 &7
7057 THM Shutter By 9 BEG 33 75 35 25 a8 22 57 10 37 05 37 69
TH58 THM Shuiter by 20 PEG a7 48 35 65 34 96 35 59 36 37 16 62
7069 THM Shutter by 11 BEG 52 25 17 10 10 16 1211 31 60 27 12
7970 THM Shutter by 12 PEG 61 38 46 16 45 20 49 19 53 50 50 05
7471 THM Shutter by 13 BEG £3 60 47 B4 45 76 19 59 55 65 53 45
2 THM Shutter by 14 EEG 59 44 40 54 40 10 42 75 48 99 47 92
773 THAM Shutter by 15 DEG 67 79 52 64 53 78 54 62 63 20 62 33
074 THM Shutter by 16 DEG 45 20 37 & 432 68 42 51 54 T4 51 34
7075 THM Shutter by 17 DEG 57 88 49 22 52 10 50 53 59 26 58 35
e THM Shutter by 18 DEG 40 49 36 86 39 32 37 68 41 87 44 47
7080 THM Q1 T Zener V VEC 48 485 488 485 4 86 4 86
7081 THM Q2 T Zener V vBC 490 4 30 490 4 90 290 4 90
7082 THM Q3 T Zener V vDe 503 503 504 5 04 505 505
7083 THM Q1 § Zener V vDC 497 4 96 495 497 4,97 19
7084 THM Q2 § Zener V vDC 458 4 93 498 4 98 4 99 499
7085 THM Q3 5 Zener V vIC 515 313 5 1% 5 15 516 5 15
7090 THM PSM Mount DGC 21 @ 20 16 2L 05 21 05 2} 46 21 35
7091 THM Ind Attitude DOC 17 79 773 17 86 17 78 1§ 28 18 2t
7092 THM RBV Rediator DGC 19 01 1807 18 06 16,20 18 59 18 54
7093 THM RBVC Ctr Bm DGC 20 74 20 82 20 82 20 90 2117 21 82
7054 THM WBVTR Root DGC 13 77 14 24 M7l 14 51 15,56 15 00
7095 THM WBVTR Rad Ct DGe 364 452 499 469 5 85 518
88 THM WBVTR Strap DGE 15 90 16 24 16 95 15 51 17 66 17 12
7097 THM WEB Mt Bay 1 DGC 22 91 16 90 22 60 21 35 22 74 21 19
7098 THM WB Mat Bay 1 DGC 22 of 16 61 19 25 15 27 20 57 18 34
7099 THM WBVTR Sep 2 DG 18 03 17 81 18 76 18 47 19 59 16 §2
7100 THM WBVTR Sep 17 DGe 21 83 20 87 2L 58 21 20 22 59 22 14
1101 THM WBVTR 1 Cent DGC 22 45 22 20 23 13 22 58 23 74 23,23
7102 THM WBVTR 2 Bay DGC 17 34 17 27 17 69 17 62 18 46 17 89
7103 THM WBYTR 2 BY 15 DGC 21 97 20 12 20 98 21 24 22 33 21 57
7104 THM WBVTR 2 Ctr DGe 20 74 20 65 2108 |7 21 g 22 08 21 17
7105 THM NETR B Sep 6 DGC 17 82 17 13 17 96 17 81 18 57 18 36
7106 THM NBTR B Sep 1 DGC 22 11 20 64 20 70 21 06 21 83 21 33
7107 THM NBTR Bm Ctr DGC 20 32 20 30 20 44 20 69 21 22 20 74
7108 THM MSS Mount. 14 e 20 59 19 33 1% 4¢ 19 63 20 68 ap 28
7109 THM OA -¥Y Thruster DGC 25 64 22 25 21 99 22 54 23 60 23 29
7110 THM MSS WBVTR B Prere] 16 75 17 16 17 84 7oA 15 40 17 54
7111 THM OA 43X Thruster DGC 20 33 17 55 19 72 19 16 20 56 19 39
7130 THM Aux P1 T DGC 3¢ 18 8182 621 -9 29 -1 15 9 49
7131 THM Aux P2 T DGC 2 90 0 8 222 09 102 23 50
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Table 11-2. ILandsat-2 Compengation Load History

Compensation Load Stai:us”<

Orbits

g

>

2 3 5 6

-]

04}

Launch
2

237

272

306

572
1367
1645
1657
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Bobd b M M M M Mo
e Mo o KM K K
MoK oK K KM KMo
Mo MM KK KK
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*Note
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SECTION 12
NARROWBAND TAPE RECORDERS (NBR)

The Narrowband Recorder Subsystem operated satisfactorily throughout the entire period, both Recorders
alternafimg 1 Record and Playback modes with a nominal one minute overlap.

Since launch, each Recorder has operated for a period of 3430 hours.

Table 12-1 identifies cumulative operating hours for both Recorders by mode, and Table 12-2 gives typical
telemetry values,

Table 12-1, NBR Operatmmg Hours by Modes

NBR On Off Playback Record
A 3430 3122 137 3293
B 3430 3122 137 3293

Table 12-2. Narrowhband Tape Recorder Telemetry Values, Landsat-2

13-2

Function Typical Telemetry Values - Orbits
No, Name 36/37 437/719 2111/2112 3801/3802

10001 A - Motor Cur, {ma)

Record 132.0 140, 5 133.3 130.2

B/B 108.0 107.8 95.2 95,2
10101 B - Motor Cur, (ma)

Record 148.5 146.33 141.7 140.2

?/B 143.8 141.71 138.7 135.7
10002 A - Pwy Sup. Cur, (ma}

Record 170.5 172.4 167.5 165.8

P/B 410.0 409,.2 399.3 405.9
10102 B - Pwr Sup. Cur. {ma)

Record 260.0 259.8 261.3 261.4

P/B 481.0 479.7 479.7 499.7
10003 A - Reec., Temp (DGC) 26.1 25,0 26.1 24.8
10103 B - Rec, Temp, (DGC) 27.0 26.4 27.0 26.6
10004 A - Supply (VDC) ~24, 87 -25,10 -25,1 -25.1
10104 B - Supply (VDC) ~24,55 24,68 -24.6 -24.6

REPRODUCKILITY OF THE
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SECTION 13

WIDEBAND TELEMETRY SUBSYSTEM {WBTS)
LANDSAT 2

The WBTS has operated nominally in tlus report period.
Table 13-1 shows typical telemetry values, All are nominal,
Figure 13-1 18 the AGC lnstory recorded at Goldstone with the spacecraft successively at the same points 1n

space, WBPA-2 has been used more consistantly and 1s presented in this Figure. Values from WBPA-1 are
nearly wfentical when this power amplifier is used.
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Table 13-1, Wideband Telemetry Subsystem

T/V (2} Orbits

(1) Name 10W 20W 424 1479 2462 2064 3400 3810
12001 | Temp, TWT Coll. (DGC) 30.1 33.6 OorF 35,63 35.00 20,37 21.11 20.74
12101 27.9 31.2 31.43 35,71 37.14 32.86 37.14 30.00
12002 | Cur, Helix (MA) 3.30 3.85 OFF 4,30 4,51 OFF OFF OFF
12102 4.03 4., 56 4,53 4,43 4.48 4.64 4.53 4,52
12003 |} Cur, TWT Cath. (MA) 33.20 ] 46.10 ] OFF 43.60 45,12 OFF OFF OFF
12103 34.09) 46.78 | 45.37 45,26 45, 24 45.90 45,24 44,39
12004 | Fwd Power (DBM) (3) 40.61| 42.68 | OFF 42,80 | 42,77 OFT OFF orr
12104 40,931 43.71 | 43.65 43,66 43.69 43 73 43,67 43.56
12005 | Refl Power {(DBM) (3) 22.34§ 27.0 OFF 25,61 | 26 10 OFF OFF OFF
12105 34,551 36.45 | 36,36 37.15 37.14 37.11 39. 96 36.91
12227 { Con, Volt, Loop Stress (MHz)(4)1 1,54 ory 1.42 1.12 1.69 1.62 1.32
12228 2,53 0.32 0.24 -0.01 028 0.058 ~0.30
12229 | Temp. Mod (DGC) 18.5 17.186 19,93 20.88 15.25 20,24 19,22
12232 | +15 VDC Pwr 2.65 2,65 2,65 2.65 2.65 2.63 2.65
12234 | -15 VDC Pwr Sup (TMV) {5) 4,07 4,08 4.01 3,94 3.91 4,02 4.10
12236 | +5 VDC Pwr Sup (TMV) (5) 3.55 2. 50 3.53 3,54 3.45 3.53 3, 47
12238 | -5 VDC Pwr Sup (TMV) {5) 4.08 4,07 4,03 4,01 3.91 4,05 4,08
12240 | -24 VDC Unreg. Pwr (TMV) (5) 5.86 5.90 5,80 5.66 5,74 5.79 5 91
12242 | Temp, Inv., (DGC) 23.7 21.68 23,21 23.79 22.56 23. 64 22,93
NOTES:

(1) Funciion nimbers for WPA-1=120%X; for WPA-2=121XX

{2) Thermo~Vacuum Test data for comparison
(3) Pwr oufpuis of 10 or 20 watts can be selected
(4) Any reading other than zero or -7,5 15 acceptable

{5) Only power supply A operated during these orbits
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SECTION 14
ATTITUDE MEASUREMENT SENSOR (AMS)

The AMS 1s a passive radiometric balance sensor which operates m the 14-16 micron IR band,
AMS Telemetry Values are shown in Table 14-1,

The AMS was launched in the OFF mode (CMD 774), turned ON durmng Oribt 6, and has been performing
normally since then,

Table 14-1, ZLandsat-2 AMS Temperature Telemetry
Function Un:ts 50 1253 2532 2964 3400 3810
3004 Case - Temp 1 DGC 19,00 { 19.05 1 19.02 [ 18,93 | 19.19 | 19.39
3005 Assembly-Temp 2 DGC 18,70 | 18.69 | 18.71 | 18.51 | 18.67 | 18.93
1s-2
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SECTION 15
WIDEBAND VIDEO TAPE RECORDERS (WBVTR)

During Orbit 2683 (3 August) the ENT ground station was unable to obtain video sync lock-up on a WBVTR-1
playback on link 3.

To identify the problem, a series of engingering tests usmg MSS data, four ground stations, hoth wideband
lmks, and all recorder modes were performed durmg Orbits 2703, 2719, 2720, 2721, 2723, 2802, 2926,

and 2927. Inall cases playback videc syne lock-up could not be obtamned. Subsystem telemetry appeared
nominal.

A further test was made 1 Orbit 3052 (29 August) usang RBV as the input data source, since the synchronous
characteristic of the RBV data could materially aid in clarifying the problem. Both real-time and playhack
data were recorded at the ground station on two TR-70 reccrders, and Quick-Look photographs were made.
All the observed data gave position indication of a malfunctionimng WBVTR-1 head or associated circwts.
Confirming tests were made in Orbits 3386 and 3387 (22 September) using only the RBV-CCC sync voliages
and 1.6 MHz signals.

Operation of WBVTR-1 was suspended after Orbit 3387, and it has remained inactive.

A summary of WBVTR-1 operational history 18 presented m Table 15-1,

WBVTR-2 has operated normally throughout the reporting period.

Table 15-2 gives typical telemetry values for WBVTR-1 and WBVTR~-2, Tables 15-3 and 15-4 show the
telemetry values for Record, Playback, Rewind, and Standby operational modes.

Figures 15-1 and 15-2 show tape usage for hoth Recorders.
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Table 156-1. WBVTR-1 Operational History

1975 Date Orht Events Action Taken Results Footage
Jan 22 to Apr 5 0-1020 Normal 0-1830
1331
5 Aprnl 1021 Fail to R/W 4 B/W Trys All Failed 1534
30 April 1367 R/W Try 4 Succ. CMDS Normal )602,5 to 1022
1 May 1379 R/W Try 50 Higher Temp, | Normal 1022 to 445
8 May 1476 Pre-Opn Test FF & P/B Normal 445 to 977
1497 Pre-Opn., Test R/W & P/B Normal 977 to 961 to 1347
1478 Pre-Opn. Test R/W Rec & R/W| Normal 1347 to 407 to 527 to 307
8~12 May 1478-1531 Operational with 6 Successful -~ 300 to 1530
restrictions R/W CMDS
12 May 1532 Fail to R/W Opns Suspnd - 1492.5
1535 R/W Try Operational Normal 300 - 1530
15 May 1568 Fail to R/W Opns Suspnd 2 Atmpts Fail 1466 .
1574 Fail to R/W - 6 Atmpis Fal 1490,5
15-21 May 1575 to 1856 | 60 R/W Atmpts - All Fa1l 14920.5
21 May 1657 6 R/W Atmpts - Al]l Faal 1598.5
1659 R/W Atmpts - Fail 1598.5
Special R/W Test - Normal 1598.5 to 650
R/W Atmpt - Normal 650 to 575
1660 R/W Atmpt Operational Normal 675 to 312
21 May to 1660 to 2236 | Operational - Normal 300 to 1700
2 July
2 July 2237 Abort R/W - ~ 165.5
2 July to 2238 to 2488 | Operational - Norrmal 300 to 1700
20 July
20 July 2489 Abort R/W - - 93.5
20 July to 2490'to 2682 | Operational - Normal 300 to 1700
3 August
3 August 2683 No Video Data Out of Service - 300 to 800
1n one Head
4 August fo 2703 to 2802 | Test All Modes No Data 1 One 314 to 1619.5
11 August Head
20 August 2926 Test REC, R/W, No Data i One 203 to 424.5
P/B, R/W Head
2927 Test P/B No Data in One 203 to 418.5
Head
29 August 3052 Test with RBV REC, R/W, No Datz 1n One 287.5 to 426.5
P/B Head
22 September 3386 and 3387 Test with RBV REC, R/W, Data Recorded 290 to 729
P/B, Suspended for Analysis
from Serviee

15-2
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Table 15-2, WBVTR Telemetry Values

WBVTR-1 Functions

Telemetry Values In Orhits

Number Name 45/4¢ 998 2473 2642 3442 3812
13022 Pregsure Trans | 16.52 16.51 16.50 | 18.51 15.41 15.39
13023 Temp Trans 20,74 20,05 19.65 | 20,62 19,28 19,00
13024 Temp Elec 25,00 18.59 21.47 | 24.57 20.12 19. 67
13032 Inmiter Voitage 1.48 1,49 1.49 1,51 * *
13034 +5.6 VDC Conv. 5.70 5.48 5.58 5.54 * *
13201 | -12 VDC APU 2,44 2.45 2,45 | 2.45 2.45 2.45
13202 Temp APU 29,06 26.76 26.52 | 26.76 27.10 27.03

WBVTR-2 Functions Telemetry Values n Orbits

Number Name 45/46 986 2473 | 2642 3442 3812
?.3122 Pressure Trans | 16,12 16,12 15,82 | 15.81 15.59 15,49
13123 Temp Trans 21.50 18.48 19.73 20,00 20. 81 20,99
13124 Temp Elec 23.50 14.49 18.10 | 18.31 20.03 19.48
13132 Limiter Voltage 1.30 NA 1.27 1.32 1.30 1.33
13134 +5.6 VDC Conv. 5.71 6.32 5.74 5.869 5.73 5.74
13201 ~12 VDC APU 2,44 2.45 2,45 2.45 2.45 2,45
13202 Temp APU 29,06 26,76 26.52 | 26.76 27.10 27,03

NA - Data Not Available

# = No Data WBVTR~1 Out of Service
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Table 15-3. Landsat-2 WBVTR-1 Telemetry Function Values by Mode

Orhit
WBVTR-1
Function/Description T/V 718 1734 2642

13029 - Input P/B Voltage

Record 0.0 0.0 0.0 0.0

Playback 0.33 0.30 0.32 0.32

Rewind 0.0 0.0 0.0 .0

Standby 0.0 0.0 0.0 0.0
13028 - Capstan Motor Current

Record 0.32 0.27 0.36 0.33

Playback ¢.29 0.30 0.30 0.31

Rewind 0.23 0.21 0.27 0.28

Standby 0.0 0.0 0.0 0.0
13030 — Headwheel Motor Current

Record 0.50 0.51 0.50 0.50

Playhack 0.495 0.49 0.49 0.49

Rewind 0.41 0.44 0.44 0.44

Standby 0.41 0.44 0.43 0.45
13031 - Recorder Input Current

Record 3.58 3.61 3.62 3.69

Playback 3.92 3.86 3.93 3.86

Rewind 2,18 2,16 2.30 2,19

Standby 1.79 1.90 1. 80 1.95
13033 - Servo Voltage

Record 0.0 0.0 0.0 ¢.0

Playback 49, 99 50.04 50,37 50,08

Rewind 0.0 0.0 0.0 0.0

Standby 0.0 0.0 0.0 0.0
13026 - Capstan Motor Speed

Record 89.77 88.03 88.03 88.03

Playback 89.37 87.45 86.29 86.87

Rewind 100.12 99.06 97.32 98,48

Standby 0.0 0.0 0.0 0.0
13027 - Headwheel Motor Speed

Record 97.5 96.18 95, 07 95,07

Playhack 96. 86 95. 07 94,52 94.52

Rewind 98.96 97.28 95.62 96.73

Standby 99,12 97.28 93.96 95.62
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Table 15-4, Landsat-2 WBVTR-2 Telemetry Function Values by Mode

Orbit
WEBVTR-2
Function/Description T/V 437 1734 2642

13129 - Input P/B Voltage

Recoxd 0.0 0.0 0.0 0.0

Playback 0.37 0.36 0.34 0.33

Rewind 0.0 0.0 0.0 0.0

Standby 0.0 0.0 0.0 0.0
13128 - Capstan Motor Current

Record 0.33 0.33 0.32 0.37

Playback 0.34 0.35 0.35 0,34

Rewind 0.16 0.20 0.19 0.18

Standby 0,0 0.0 0.0 0.0
13130 ~ Headwheel Motor Current

Record 0.47 0.47 0. 47 0.47

Playback 0.46 0.46 0.47 0. 47

Rewind 0.43 0.42 0.43 0,42

Standby 0.45 0.42 0.43 0. 43
13131 - Recorder Input Current

Record 2,88 2,90 2. 90 2,90

Playhack 3.11 3.02 3.08 3.08

Rewind 1.79 .79 1.80 1.80

Standby 1.18 1.58 1.60 1.48
13133 - Servo Voltage

Record 0.0 0.0 0.0 0.0

Playback 48,92 49,04 49,33 49,52

Rewind 0.0 0.0 0.0 0.0

Standby 0.0 0.0 0.0 0.0
18126 - Capstan Motor Speed

Record 108.66 106.70 106.02 105,33

Playbhack 108.38 106.70 106.02 105.33

Rewnd 130.09 117.68 1i7.0 116. 3L

Standby 0.0 0.0 0.0 0.0
13127 - Headwheel Motor Speed

Record 98.41 96.52 96, 00 96,52

Playhack 98,11 96,00 95,48 94,44

Rewind 99,95 97.04 96.00 95,48 |

Standby 101.%2 a7, 04 96.52 94, 96
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SECTION 16
RETURN BEAM VIDICON (RBV)

The RBV periodic test planned for October was postponed until November, due to other system priorities.
The RBV subsystem, however, was operated twice-during this period in support of WBVTR-1 tests.

In Orbit 3052 (29 August) RBV was furned on with only Camera #1 operating to assist in diagnosis of
WBVTR-1 faulty component(s). The RBV subsystem was operated for 2 minutes and 51 seconds, taking
a preliminary scene after warm-up and 3 additional good scenes. These were transmitted in real-fime
and recorded on WBVTR-1.

Telemetry data for Orbit 3052 is given in Table 16-1; telemetry values for Camera #1 Prepare, Hold,
and Read modes are given m Table 16-2. Tables 16-3 and 16-4, which show Prepare, Hold, and Read
telemetry values for Cameras #2 and #2, have no new data but are repeated for comparison purposes.

In Orbit 3386 (22 September), RBV was turned on agamn for 4 minutes to aid in further analysis of WBVTR-~1
problems. However, no nideo was requred for this test, so only the CCC was activated to supply syne
voltages and 1. 6 MHz signals to the tape recorder. None of the cameras were turned on. The RBV wave-
forms were transmitted in real-time and recorded by scope camera and TR~70 tape recorder for later
comparigson with WBVTR~1 playback.

Sinee only a small part of RBV was activated, no telemetry data 15 shown for this operation.
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Table 16-1. RBV Telemetry Value

Function Orhts
T/V
No. Name Value 41 54 151 209 2371 3052
14001 CCC Board Temp. (DgC) N/A 19,939 | 19,65 | 19.72 | 20.58 20,27 | 19.41
14002 CCC Pwr. Sup. Temp (DgC) N/A 21.047 | 20.52 | 20.65 | 21.90 | 21.46 | 20.61
14003 15 VDC Sup. (TMV) N/A 3. 950 3.92 3.75 3.89 3,92 3 92
14004 +6V, -5.25 VDC Sup. (TMV) N/A 3.075 2,92 2,92 3.00 3.07 305
14100 0.98 NA NA NA NA 0.70 0.70
14200} * t VID Qutput V (TMV) 0.93 NA 1.05 1.16 1.30 123 F
14300 1.06 NA 1.03 1.10 1.24 1.27 F
14102 3.75-4.02} 3.850 3.85 3.85 3. 86 381 3 83
14202 } * | Comb, Align Cur. (TMV) 3.87-4.10) 3.875 | 3.91 | 8.91 | 3.92 3.92 F
14302 3.80-4.05] 3.850 3.90 3.72 3.85 3.80 r
14103 * N/A 24,363 | 24.24 | 24.10 | 26.08 24.49 22,87
14203 }* Elec Temp. (DgC) N/A 20.387 319.84 | 19.97 | 22.186 22 40 20 01
14303 N/A 25,363 25.05 | 25.35 | 28.20 24.15 22 22
14104 N/A 23.363 23,44 | 23.55 | 25.68 24 13 22,16
14204 ¢* | LV Pwr Sup T. (DgC) N/A 18,834 | 18.14 | 18.29 | 20.61 | 20.87 | 18.20
14304 N/A 26.023 25,36 | 25.66 | 28.28 24,12 22 30
14105 3.92-4,07| 3.950 4,00 3.82 3.95 3.94 3.98
14205 }* Defl., Pwr, Sup. +10 VDC (TMV) 3,95-4.10} 3.950 3,97 3.80 3,93 3.92 F
14305 3.95-4.07| 4.000 4,00 4.00 4.00 3.95 F
14106 3.65-3.80| 3.700 3.67 3.52 3.64 3.59 3.67
14206 ;% | L.V.P.8, +V, -6.3 VDC (TMV) 3.67-3.80| 3.650 3.69 3.49 3.61 3.61 r
14306 3.656-3.77| 3.725 3.70 3.70 3.71 3 66 F
14107 2,53 2.850 2.61 2.49 2,54 2.54 2,59
14207 ¢ * | Ther. Elec. Cur. (TMV) 2,43 2,500 2.49 2,37 2.42 2 44 F
14307 2.52 2.5875 2.57 2.46 2,49 2.52 F
14108 1,80-3.50] 2.550 2,43 2.44 2,49 2.48 2,55
14208 }* Vid. Fil. Cur. (TMV) 2.55-2.75] 2.400 2.40 2.30 2,387 2 34 F
14308 2.50-2,80) 2.575 2,58 2. 46 2.54 2 54 F
14110 2.95-3.20] 3.025 2.98 2,98 2.98 2.95 2,95
14210 }* | vid. Tgt. Voit (TMV) 3.15-3.45| 8.050 § 2.86 | 2.8 | 2.93 2 93 F
14310 2.56-2.80| 8.225 | 2.63 | 2.51L | 2.60 2.56 F
14113 2.86 4,060 2.92 2. 87 2,84 2 79 2 98
14213 ;* | Vert Def V (TMV) 3.09 4,275 3.15 3.12 3.08 2.99 F
14313 3.91 4,275 3,59 3.45 3.51 3.48 F
14114 21.99 | 21.997 | 19.87 { 20.18 | 21.18 | 20.67 | 19,92
14214 3* | Vid FPT (DgC) 21.00 21.059 | 20.55 { 20.64 | 21.56 | 21,14 | 20 go
14314 22.66 | 22,398 | 20.65 | 20.85 | 21.89 | 21 12 | g0 37
14115 } 24,17 | 20,940 | 21,04 | 21,47 123,23 | 22 41 | 20,98
14215 % | Foc Coill T (DgC) 23.82 20.387 20.87 | 21.00 22,83 22 22 20, 63
14315 24,47 21,940 | 22,25 | 22,66 | 24.55 | 23 08 | 21.72
*# 141XX refors to Camera 1
142XX refers to Camera 2
143XX refers to Camera 3
NA - Data not Available
T - Cameras 2 and 3 off. Camera 1 only was operated
16-2 REPRODUCIBILITY OF THE LS-2
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Table 16~2. Camera #1 (Blue) Telemetry (Values in TMYV)

Orbit
Function Funetion T/V Ozhit Orbit Orhit Orbut Ozrhit
No. Name Mode Value 054 151 209 2371 3052
Hold 0.66 0.65 0.65 0.67 0.70 0.63
14101 Focus I Prep 1.71 1.68 1.68 1.74 1.76 1.67
Read 2.83 2.80 2.85 2.85 2.90 *
Prep ¢.79 0.80 0.75 0.75 0.80 0.77
14109 Grid v Read 2.43 2.42 2.43 2.42 2.44 2.42
Hold 4.00 3.95 3.95 3.95 4.00 3.96
Hold 0.38 0.38 0.38 0.38 0.40 0.35
14111 Cath T Read 0.84 0.83 0.83 0.83 0.85 0.82
Prep 3.03 3.05 3.00 3.04 3.10 3.01
Hold 0,01 0.00 0.00 ¢.00 .00 ¢.00
14112 Hor Def Prep 1.79 1.76 1.75 1.76 1.80 1.76
Read 3.23 3.25 3.25 3.25 3.30 3.20
14120 +H00 VvV Prep 0.92 0.85 0.85 0.88 0.90 0.920
Read 4,05 4.05 4.085 4,05 4.10 4,03
*No Data due to slow TLM sample rate
Table 16-3. Camera #2 {Yellow) Telemetry (Values in TMV)
Orbit
Function | Function T/V Ozhit Orbit Orbit Orbit
No. Name Mode Value 054 151 209 2371
Hold 0.58 0.54 0.49 0.54 0.60
14201 Focus I Prep 1.60 1.56 1.5%7 1.54 1.60
Read 2.71 2.65 2.65 2.65 2.70
Prep 0.83 0.78 0.82 0.81 0.85
14209 Grid V Read 2,25 2.25 2.25 2 25 2 30
Hold 4.13 4,05 4.08 4,09 4,10
Hold 0.37 0.37 0.33 6.34 0.35
14211 Cath I Read 0.95 0.95 0.95 0.95 1.00
Prep 3.05 305 3.06 3 05 3 10
Hoid 0.01 .00 0.00 0.00 0.00
14212 Hor Def Prep 1.87 1.85 1.88 1.85 1.90
Read 3.32 3.25 3.25 3.25 3.30
14220 +#500 V Prep 1,14 1.15 1.15 1.15 1.20
Read 4.29 4.25 4.25 4.25 4 80
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16-4

Table 16-4 Camera #3 (Red) Telemetry (Values in TMV)
Telemetry Values

Funetion  Function T/V Ozhit Orbit | Orbit | Orhit
No. Name Mode Value 054 151 209 2371
Hold 0.68 0.65 0.65 0.71 0.70

14301 Focus I Prep 1.80 1.79 1.85 1.84 1.83
Read 2.89 2,85 2.85 2.92 2,90

Prep 0.77 0.75 0.75 0.76 0.80

14309 Grid V Read 2.64 2.66 2.65 2.65 27
Hold 4,13 4,08 4,10 4.13 4.18

Hold 0.40 0.39 0.39 0.39 0,40

14311 Cath I Read 0.56 0.54 0.54 0.54 0.55
Prep 3.23 3.2b 3.25 3.25 3.30

Hold 0.01 0.00 0.00 0.00 0.00

14312 Hor Def Pref 2.09 2.06 2.05 2,05 2.10
Read 3.41 3.35 3.36 3.41 3.45

14320 4500 V Prep 1.16 1.15 1.15 1.15 1.20
Read 4,28 4.25 4.25 4.25 4.30
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SECTION 17
MULTISPECTRAL SCANNER SUBSYSTEM (MSS)

The MSS Subsystem has operated nominally in this period without incident., Figure 17-1 shows the number
of scenes imaged at each geographic location this quarter, and Figure 17-2 shows images since launch., In
these maps, only those scenes are shown which are recerved by U, S, ground stations. Scenes transmiited
to Canada, Brazil and Haly (about 30% of fotal) are not shown,

Table 17-1 shows typical telemetry values since launch. All are nominal,

Table 17-2 shows the history of sensor regponse to a congtant input radiance level, Bands 1, 2, and 3 show
the same imitial decline in response shortly after launch as was seen in Landsat-1, All readings are nominal.

Line length lmsfory is also shown in Table 17-2,

Sun Calibration, performed every two weeks, show nomma!l performance.
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Table 17-1, MSS Telemetry ~ Landsat-2

*T,V, Oxbit
Funetion Name Norm 27 1254 2500 2964 2971 3400
15040 MUX -6 VDC (TMV) 3.92 4,05 4,07 4,04 4,07 4,07 4,07
15041 A/D SUPPLY (TMV) 5.74 5,85 b, 96 5,95 5,95 5,96 5.98
42 AVERAGE DENSITY (TMV) 1.72 1.71 2.30 2,39 2,19 2,16 2,17
43 FIBER OPTICS PLATE 1 TEMP (DGC) 22,30 | 18.13 18.4 20,41 20,16 20,62 21.23
44 FIBER OPTICS PLATE 2 TEMP {DGC) 22,30 | 17.87 18,1 18,86 18.66 19,08 12,75
45 MUK TEMP (DGC) 25,59 | 23,38 25,6 20,87 20,73 21,56 22,76
46 ELEC COVER TEMP (DGC) 23.09 { 20.25 21,3 21,40 21,19 21,77 22.44
47 PWR, SUP, TEMP, (DGC) 23.85 | 19.45 21,0 19,83 19.76 20. 56 21.19
48 SCAN MIR REG, TEMP (DG } 23.44 { 18,30 18,0 18.29 18,32 19,33 20,18
49 SCAN MIR DRIVE ELEC, TEMP, (DGC) 24.34 | 18,96 19.6 18,48 18,63 19,72 20,53
15050 SCAN MIR DRIVE COVER TEMP, (DGC) 22,50 | 17.26 19.4 18,28 18.40 19,24 20,20
51 SCAN MIR TEMP (DGC) 21,87 | 17.26 17.9 18,09 17,99 18,91 19,71
52 ROT, SHUT HOUSING TEMP (DGC) 22.b68 | 23.26 18.4 18.91 18.63 19,14 19,80
53 SCAN MIR REG VOLT (TMV) 4, 56 4.7 4.57 4.57 4, 57 4,57 4,59
54 CAL LAMP CURRENT (TMV) 1,18 1.17 1,17 1,20 1,17 1.17 1,17
55 BAND 1 15 VDC (TMV) 4,97 4,98 4,97 4,97 4,97 4,97 4,97
56 BAND 2 15 VDC (TMV) 5,00 5,00 5. 00 5,00 5, 00 5,00 5,00
57 BAND 3 15 VDC (TMV) 4,88 4,95 4,95 4,95 4,95 4,95 4.95
58 BAND 4 15 VDC (TMV) 4,838 5,00 5,00 5,00 5.00 5,00 5,00
59 TLM 15 VDC (TMV) 5,04 5,06 5,07 5,07 5,07 5. 07 5,07
15060 +12 VDO +6 VDC (TMV) 4,92 5,08 5,02 5.02 5.02 5.02 5.02
61 LOGIC +5 VDC (TMV) 4,86 4,81 4,80 4,80 4,89 4,83 4,82
62 RECT. +19 VDC (TMV} 4,97 5,08 5,05 5,05 5,05 5.06 5,06
63 RECT. ~19 VDC (TMV) 3.54 3.60 3.60 3.60 3.60 3.80 3.60
64 BAND 1 HVA (TMV) 4,95 4,95 4,95 4,95 4,95 4,95 4,95
65 BAND 1 HVB (TMV) 5,03 OFF OFF OFTF OFF OFF OFF
66 BAND 2 HVA (TMV) 4,72 4,70 4.72 4,72 4.72 4,973 4,72
67 BAND 2 HVB (TMV) 4.70 OFT OFF OFF OFT OFF OFF
68 BAND 3 HV A (TMV) 4,75 4,72 4.75 4,76 4,77 4,75 4,75
69 BAND 3 HVB (TMV} 4,65 OFF OFF OFTF OFT OFF OFT
15070 SHUT MOT, CONTR, INTEG (TMV) 2,49 2,60 2,57 2,60 2,60 2,60 2.60
15071 SCAN MIRROR DRIVE CLOCK (TMYV) 1,93 2,0 2,00 2,00 2,00 2,00 2,00

* Thermal Vacuum Test Data at 20°C
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Table 17-2. MSS Response History

Landsat-2

Quantum T.evel For Selected Word

(0 = Black; 63 = White)

Sensor Launch 1st Half Yeaxr Ths Quarter Band

1 43 42 39
2 41 40 39

3 46 43 42 1
4 46 45 44
5 44 41 39
6’ 46 43 42
7 47 48 45
8 44 41 40

9 48 47 46 2
10 50 48 48
11 48 48 a7
12 47 45 43
13 42 41 40
14 44 43 42

15 47 46 46 3
16 47 45 45
17 48 46 46
18 46 44 44
19 25 25 25
20 26 27 27

21 32 32 32 4
22 29 29.5 30
23 32 32.5 33
24 28 28 28
Line 3250 3249 3248

Length

I8-2



SECTION 18

DATA COLLECTICN SUBSYSTEM

LANDSAT-2



SECTION 18
DATA COLLECTION SYSTEM (DCS)

The DCS Subsystem performed nominally during this report period, continting message collection at sub-
stantially the same rate,

Table 18-1 shows felemetry values since launch. All are nomnal,

Table 18-1, DCS Telemetry Values

Fune, Orhits
No, Name 5 1253 2462 2964 3400 3410

16001 | Recelver 1 Sig Strength (DBM)* { -123.84 | ~122,798 | ~124,81 | -124,67 | -122,08 | -124,00
16002 | Receiver 1 Temp (DGC) 22,54 24,13 24,20 24,18 24.31 24,39
16003 | Rec~1 Pwr Input Volt (VDC) 2.35 2,37 2,36 2,36 2,37 2.37
16004 | Receiver 2 Sig Volt (DBM) F F F ‘F F F
16005 | Receiver 2 Temp (DGC) F F F F F F
16006 | Receiver 2 Input Volt (VDC}) F F F F F F

¥ This value 1s for a CW carrier only; it is not valid during DCS message reception

T = Recewver 2 was OFF

Figure 18~1 shows the number of DCS messages per 18-day c¢ycle at OCC, and the average number of DCP's
active per cycle, Also shown is percentage of good messages for each cycle, Cycle 9 has the lowest value
for percent good messages, and simultaneously the highest number of messages received. It is evadent then,
that probably a thousand or so of the '"messages! received were 1n reslity only noise, This substantral noise
occurred between 2§ June and 4 July 1975, and has returned to normal since,

i8-1
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Landsat-2 Anomalies and Obsexrvations

Date Anomaly/Observation How QObserved Comments
Prelaunch Forward Scanner Spacecraft Before launch pressure increased. After
Preasure Leak Integration launch pressure decreased. No anficipated
effect on Seanner or S/C mission.
Prelaunch Defective TLM Functions Spacecraft Funections are temperatures which are non-
1264, 4002, 13200 Integratron eritical. Sensors failed prior fo launch
Mission unaffected.
3/8/75 Non-TLandsat OCC authorized Un~ On-Line Non-Landsat OCC Authorized Unencoded
encoded command 781, CIU Channel commands received in Orbit 619, 640, 743,
B Off, recewved by spacecraft from 1575, 1700, 2605, 3164.
RF interference. Commands 782
or 786, switch comdecs, received
at other times,
3/17/75 MMCA Pitch Flux Density TLM Off-Line Telemetry decreased b counts and indicates
Drift increase flux density on charged magnet.
Investigation underway. Probable sensor
drift. No apparent effect on S/C performance.
4./5/75 WBVTR-1 Rewind Failure On-Line ECAM Rewind command to WBVTR-1 failed
to execute n Orbit 1021, R/T commands
failed to execute. Operation resumed Orhit
1476, Investigation confimung.
5/12/75 WBVTR-1 Failed to R/W On~-Line See entry 4/5/75
5/16/75 WBVTR-1 Failed to R/W On-Line See entry 4/5/75
6/9/75 WBVTR-2 had short R/W On-Line WBYVTR-2 started R/W but stopped pre-
maturely., WBVTR (1 &2) mvestigation still
continuing while operation resumed,
7/2/75 WBVTR-1 had short R/W On-Line See entry 4/5/75 and 6/9/75.
8/3/75 WBVTR-1 had high BER On-~Lane One WBVTR-1 recorder head curcwt failea to

operate, 25% of data lost in data stream.

Operation discontinued, Investigation commitiee

formed,
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DOCUMENT NGO,

PIR-1N23-ERTS-154

PIR-1N23-ERTS-155

PIR-1N23-ERTS-156

PIR-1N23-ERTS-157

PIR-1N34-ERTS-168

PIR-1N23-ERTS-160

PIR-1N22-ERTS-161

PIR-1N23~ERTS-164

TITLE AND DATE

Landsat~2: WBVTR-1 Playback Anomaly, dated 8/15/75

Test of WBVTR~1 of Landsat-2, dated 8/20/75

Consolidated History of WBVTR-1 of Landsat-2, dated 8/21/75
WBVTR-1 Test With RBV Date Input on Landsat-2, dated 8/29/75

WBVTR~1 1n Landsat~2: 8-Second Normalcy 1in Anomalous
Operation, dated 9/4/75

Landsat-2: Comstor Command Omitted When Delayed by R/T
Command, dated 9/16/75

WBVTR-1 on Landsat-2; Test With No Video Input, dated 9/23/75

USB Power At Ground Station, dated 10/15/75
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GENERAL @B ELECTRIC

Headguarters Valley Forge, Pennsylvania 3 Daytona Beach, Fla. O Cape Kennedy, Fla

Space Division B Evendale, Olio O Huntsville, Ala 0O Bay St Lows, Miss [0 Houston, Texas
0O Sunnyvale, Calif O Roslyn, Va 0O Beltsville, Md



