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INTRODUCTION

This is the twentieth report in a continuing series of documents issued at launch, and thereafter gquarterly,
to present flight pexformance analysis of the Landsat-1 Spacecrait,
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SECTION 1
SUMMARY LANDSAT-1 OPERATIONS

‘ .
Landsat-1 continues to perform its mission nomunally,

The Landsat-1 spacecraft was launched from the Western Test Range on 23 July 1972, at 18:08:06, 508Z.
The launch and orbital mjection phase of the space flight was nommal and deployment of the spacecraft
followed predictions.

Orbital operations of the spacecraft and payload subsystems were satisfactory through Orbit 147, & August
1972, after which an internal short circmt disabled one of the Wideband Video Tape Recorders (WBVTR-2),

In Orbit 196, 6 August 1972, the Return Beam Vidicon failed to respond when commanded off. The RBV
was commanded off via alternate commands, Landsat-1 confmued to perform its imaging mission with
the Multispeciral Scammer and the remaming Wideband Video Tape Recorder providing image data,

The remaiming Wideband Tape Recorder (WBVTR-1) experienced four suspensions of operation, the last
being in Orbit 9881 on 2 July 1974, and has not been used operationally since.

In Orbit 4396, 3 June 1973, an integrated circuit chip mn the TMP failed, disabling four TLM functions,
COMSTOR "B" has an intermittent problem with cell 12, and 1s not bemg used operationally,

The "B" section of the USB with full power output of 1.5 watts was subshiuted for the "A'" section in Orbit
10068 15 July 1974, hecause of excessive decline of transmitter power,

The pitch flywheel stopped for 2 minutes 1 Orbit 8040, 20 February 1974, and for 8 hours, 2 mimutes
Orbits 11125 to 11130, 29 September 1974. If has been kept close to zero speed ever since, using pitch-
bias control,

The RMP was switched from B to A m Orbit 11257, 8 October 1974, as a precautionary measure after
RMP B began showmg current variations.

The DCS subsystem was turned off after Orbit 12690, 19 January 1975, and the function assumed by DCS
in Landsat-2,

Narrow Band Recorder 2 became noisy and was turned off in Orbit 13015, 12 February 1975, Operation
of NER 2 resumed in Orbit 14116, 2 May 1975, uniil failure 1 Orbit 15253, 22 July 1975, when its opera-
tzon was terminated,

Battery 6 was turned off from Orbits 13346, 7 March 1975, to 14100 3¢ April 1975, due to electrical char-
acteristics eausing hiph temperatures. Between Orbits 14780, 18 June 1975 and 15467, 6 Aupust 19735,
Rattery 6 was turned off again dae to high temperature, Because high eurrent transient occurred at Battery
6 turn-on m Orbit 15487, 6 August 1975, the battery turn-on command is temporarily suspended from use,

The pitch flywheel stopped agam for 45 minutes 1 Orbit 15309, 26 July 1975, and 3 minutes in Orbit 15312,
26 July 1975, Pitch flywheel motor driver daty cycle remamed high from Orbit 15191, 18 July 1975 to Orbit
15393, 1 August 1975, when it returned to normal. MSS operation was suspended during the pitch flywheel
anomaly between Orbit 15309, 26 July 1975, and 15393, 1 August 1975,

Battery 8 was turned off m Orbit 15558, 15 August 1975, due to electrical characteristics causmg high
temperature and will not be returned to service because of the battery "ON" command problem,.



The rear ACS scanner had intermittent electrical failures beginning in Orbit 19078, 21 April 1976, and
it failed in Orbit 19086, 22 April 1976. The spacecraft was switched to single scanner mode {forward
seanner) in Orbit 19089, 22 April 1976, and normal ACS operation resumed.

A series of Orbit Adjust firings from October 20 to November 9, 1976; and from J anuary 7 to Januray 28.

1977 were 1nitiated to adjust time phasing between Landsat-1 and Landsat-2, This also changed the repeat
cycle pattern coverage of Landsat-1 and Landsat-2 from-a 9-day/9-day-to a 12 day/6 day coverage, Landsat-

1 was designated non-operational from October 20, 1976 to January 28, 1977 while the orbit adjust sequence
WAS 1n progress,

Battery 5 was turned off :n Orbat 22605, 31 December 1976, due o electrical characteristies causing high
temperature and will not be returned to service because of the battery "On" command problem, Five batteries

remain on line,

The position of the sun with respect to the orbit after five years is on the marginal edge of the sun sensor
detector response angle. The solar panels have tracked the sun with increaging offset errors and the
resulting sun position and panel tracking oifset errors have reduced the solar array output, The solar
array, however, has supplied sufficient power for the spacecraff operation.

Sensors 1 through 6 (Band 1) were turned off because of a power supply failure during Orbit 23480 on 3 March
1977. The MSS 1s now operating on only 3 of 1ts 4 spectral bands

See Table 1-1 for a summary of payload in~orbit operation,

Ls-1



15-1

Table 1-3. In~-Orbit Payload System Performance Launch Thru Orhit 24246 (4/27/77) Landsat-1

RBV Total Scenes Imaged 1,690
AVG, Scenes/Day 139
Total Area Imaged (mallions of 8¢, p.mi.) 4.7
ON TIME (hr.) 14,0
ON/OFF Cycles 91
% Real Time Images 57
% Recorded Images 43
MSS Total Scenes Images 256, 386
AVG, Scenes/Day 169
Total Area Imaged (xmllions of sq, n,mu,) 2,234
ON TIME (hr.) 2,847
ON/OFF Cycles 18,204
% Real Time Images - 82
% Recorded Images 18
DCS Messages at OCC 1,152,045
Non-Perfect MSGS 90,691
Max, DCP's ACTIVE/DAY 114
Users 44
Avg, M3G/ACTIVE Orbit 181
ON TIME (hr,) 21,820.2
WPA-1 % Real Time Mode 55
% Playback Mode 45
ON TIME (hr.) 31.9
ON/QFF Cycles 312
WPA-2 % Real Time Mode 79
% P/B Mode 21
ON TIME (hr.) 2,557.1
ON/QFF Cycles 15, 976
WBVTR-1 % Record Mode 38
% Playback Mode 41
% Rewind Mode 20
% Standby Mode R 1
Mimor Frame Sync Ervor Count in P/B Failed Orbit 9,881
Time Head-Tape Contact (br.) 732.8
Cycles Head-Tape Contact 11,954
ON TIME (hr,) 927.6
WBVTR-2 % Record Mode 38
% Playback Mode 4]
% Rewind Mode 20
% Standby Mode 1
MFSE Count in P/B Failed Orhit 148
Time Head-Tape Contact (hr.) 5.1
Cycles Head-Tape Contact 44
ON TIME (hr.) 6.5
1-3/4



SECTION 2
ORBITAL PARAMETERS

The initial orbit of Landsat-1 required some correction at Oxbits 38, 44, and 59 to acheve the desired 18-day
repeat cycle,

During Orbits 938, 2416, 6390 and 7826 it was necessary to fire the -X thruster of the orbit adjust system to
maintain the ground trace in the desired 18-day repeat patiern of + 10 nm

On 29 September 1974, the ACS control system fired gas during the spacecraft emergency (pitch flywheel
stoppage) which resulted 1 an unplanned orbit change sim:lar to firing the -X thruster

The +X thruster was fired during Orbits 11367, 11464, 13611, 19747 and 19871 in order to maintam the 18-day
repeat cycle ground trace within +10 nm,

A 101 day orbit adjust program commenced 1in Orbif 21613 (20 October 1976) and lasted through Orbit 23007
(28 January 1977).

This program 1ncreased the time separation between the Landsat spacecrafts by 12,17 minutes to reman
within the operational time limits for ground station turn-around time to track the spacecrafts mn successive
passes,

Another consequence of the 101-day orbit~adjust program was the change of the Landsat~-1 - Landsat-2 com-
bined earth coverage repeat cycle from a nime day ~ nine day schedule to a twelve day - six day schedule; 1.e.,
Landsat-2 will pass over a reference pomt on earth twelve days after Landsat-1's passage, Six days after
Landsat-2 erosses this pomnt, Landsat-1 will pass over 1t agam.

Current orb:tal parameters are given in Table 2-1,
Figure 2-1 shows the longitude error as a function of time and orhit maintenance burns, The longitude ervor

has been maintained within + 10 nm 1in the east-west direction at the equator as planned, Figure 2-2 shows the
change of mean local time at the descending node. Appendwx B gives the ground trace repeat cycle predictions,

QRIGINAL PAGE
OF POOR Qu
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Table 2-1, Landsat-1 Brouwer Mean Orbital Parameters

Semi ﬁ; 1:1; Argument
lement Major Body Nodal of Right Mean
Apogee | Perigee| Inclination Axis Period Period Perigee Ascension { Anomaly
Date (km) (k) (Deg.) (km) | Eccentricity | “p, ) (Min) (Deg) (Deg) (Deg)

25 Oct 1972 817 3 898,1 89,103 7285, 850 0. 00132 103,152 103.268 93.721 1, 060 86 484
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. 787 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 922.913 | 893 229 99 056 7285 786 g.00198 103.151 103 266 65 071 0,291 301 002
25 Jan 1974 915.873 | 899 111 99,041 72 85.‘657 0. 00115 103.148 103.264 160 866 88, 606 19 048
24 Apr 1974 920,000 912.672 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 ¢ 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 7286, 590 0,000928 | 103, 147 103 262 278 848 85. 403 261 138
24 Apr 1976 914, 74 900,05 98 972 7286, 559 0, 001008 | 103,146 103 262 37.049 173 043 142 764
25 Jul 1875 915.12 899,63 98 964 7285 541 0.001063 | 103.145 103.261 138,138 262, 528 41,661
23 Oct 1975 914.19 200. 54 98 951 7285, 631 0.000937 | 103.145 103.261 260 370 349, 952 289 612
24 Jan 1976 914,39 900,32 98.936 7285.523 0.000966 | 103.145 103.261 2,826 80,147 177,049
23 Apr 1976 915.28 | 899.41 98.919 7285.511 0.001089 | 103,145 103.261 110.622 167.275 69 142
22 Jul 1976 914,24 | 900.35 98.911 7285, 464 0.000953 | 103,144 103,260 218,207 254,289 321,741
23 Oct 1576 914, 33 900,42 98,804 7285, 543 0,000955 | 103,145 103,262 332,337 343, 897 207, 585
28 Jan 1977 913 57 | 900,95{ 98 878 7285 427 ¢ 000867 | 103 343 108 254 60 280 77 833 | 119 515
24 Apr 1977 913 35| 901 18 98,865 7285,432 0,000835 § 103,143 105,280 180 132 158,417 359,749
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Figure 2-1, Effect of Orbit Adjusts on Landsat-1's Ground Track



]

0842

0938

0234

0930

0926

0922

0918

0914

0910

0906

0802

LOCAL MEAN TIME (HOURS)

0858
0854
0860

cg46

Ay C’Sr 0842

.‘.‘§ é’ 0838

0834

QQ%ZU 0830
&

& 0826

1I-51

CURRENT REPORT
PERIOD

—

08 30.13 118
(24 APR, 1977)

D VO U O O L L NN N N T Y S O T Y N S T S I T N T N Y N I 1 I |

ASONDJFMAMJI JASONDJFMAMI JASONDJ FMAMJJASONDJFMAMJJASONDJ FMA

73

74 75 76 77
TIME —p

Figure 2-2, Local Mean Time of Descending Node



SECTION 3
POWER SUBSYSTEM (PWR)
LANDSAT-1



SECTION 3
POWER SUBSYSTEM (PWR)

The solar array continued to provide excess energy for the payload and spacecraft load throughout this report
period, Compensation loads and auxiliary loads dissipated the excess power above the battery and load require—
ments usmg Landsat-1 power management procedures. The power subsystem 1s predicted to have adequate
power through 1977 for the present Landsat-1 payload usage schedule,

Midday solar array current 1s shown in Figure 3-1, Figure 3-2 shows actual and predicted midday solar
array degradation. Solar array degradafion was 32.4% at the end of 57 months in orbit Figure 3-3 shows
actual sun angles to the spacecraft and solar panels, Figure 3-4 15 a prediction of sun angle through 1977 for
L.andsat~1 and 2.

Solar panel tracking was near normal until December 1, 1876, At that trme, the sun angle rose above 46° and
the right panel began tracking with an off-set which increased as the sun angle increased to 54, 86° m early
February, The solar array provided excess energy for the spacecraft with the tracking offset and did not
affect spacecraft operation, The solar array current notch of approximately 500 - 600 am still occur for about
a third of each satellite day but does not affect operation as there i1s still excess power.

Since August 30, 1975, the batteries have been kept slightly undercharged to avert the possible recurrence of
a run-away condition. Batterys 8 and 5 were turned off as previously reported. Battery 6 was turned off on
28 March during Orbit 23832 because of high C/D ratio and high temperature. These baiteries will remain off
because of the "All Battery On'" command restriction resulting from the anomaly reported previcusly, Five
batteries are now supporting operations and ave adequate for the current limit payload operations, Temper-
atures ranged from 16,2 to 40.9°C and hattery packs averaged a typical 7.3% Depth of Discharge (DOD) at the
beginning of the report period and 8,2% (DOD) at the end of this report peried.

The power system electronics performed well in this report period with all voltages stable. Table 3-1 shows
major subsystem parameters and Table 3-2 shows power subsystem telemetry for selected orbits Some
parameters in Table 3-2 may slightly differ from Table 3-1, because Table 3-1 uses a power management
time span (mght followed by a day); whereas, the time span used i Table 3-2 1s the playback period for the
NBR. The low values for Right Paddle Temperature (Func 6040) and 5/C Unregulated Bus Voltage

(Func 6050) during Orbit 23371 (23 February 1977) were due to the above reported off-set tracking of the
right solar panel during that period.

IS-1 3-1
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Table 3-1, Landsat-1 Major Power Subsystem Parameters
ORBET NO, 28 5058 10178 15364 0363 22911 zas7l | 25762 24208
BATT 1 MAX 32,48 33,91 33,25 33.16 [ 52.48 32,22 31,37 31,97 32,85
2 CHGE 32,48 33,91 38.16 83,18 [, 32.48 32,22 31,37 31,97 32,68
8 —VOLTS 33,48 52,99 83,25 33,16 || se.48 |, s2.m 31,37 31,97 32.65
4 82,48 32,95 33,25 33,16 || 3248 | 32.81 51,37 33,05 33,65
5 92,48 52,99 22,33 33,25 ||, s2.57 ik ik ok il
6 32,31 32,91 33,25 28.21 || s2.48 32.31 31, 37 31,97 @
7 32,22 32,91 33,35 33,16 | 82,48 22,31 31, 97 32,05 32,65
5 ag, it 32,91 13,25 33.16 stk okk ko ok o
' AVERAGE — 32,38 32,92 33.35 53,17 | 32,40 32,28 31,37 52.00 32,65
BATT 1 END 28, 81 28, 30 28,98 29,16 | 1np.23 28.98 28.13 %5.72 25.72
z2 OF 28,81 28, 30 28,98 25,15 | 29,23 28,98 48,15 28,72 28,81
3 NIGHT 26,81 28,30 28,98 29,15 | 29,23 28.98 28.12 28.64 28,72
4 —VOLTS 28,89 28,38 28,98 29,15 59,32 29.06 28.12 38,72 28,81
5 28,89 26,38 29,06 20.23 | 9,82 | M ko oot i
3 28,81 28,30 28,98 28,12 | g0.28 28,98 28,12 28,64 @
3 28,81 28,80 38,98 20,16 | 98,023 29, 06 28,12 28,72 28,72
8 28,81 28,20 28,98 20,16 skt Fok ok ok otk
AVERAGE 28,84 28,32 28,99 28,15 26,26 58,01 28.12 28,69 28,75
BATT 1 CHGE 13,11 13,58 13,96 15,27 | 14,46 16.48 | '16.08 16.40 19,97
2t SHARE 12,93 13.58 13,96 15,27 18,06 17,28 16,75 16,18 20,51
3@ 11,38 11,38 11,95 13,59 18,26 14,75 14,62 18,80 19.07
4 12,390 11,95 12.28 14.08 14,19 15,55 15,90 14,55 19.80
5 12,32 11, 85 11,58 18,63 14.82 haas Hhkk Hekk e
6 1%, 80 12,36 11,79 ok 14,59 18,52 18,45 23,57 @
7 12,62 18,48 12,13 13.59 14,11 17,42 18,18 16,50 20,62
8 12,45 18,10 11,98 14,54 ek i i fisd whk
BATT 1 LOAD 12,71 12,44 12,58 14,67 14,82 17.13 16,13 18,34 20.038
2 SHARE 12,90 13,62 13,70 15,88 14,89 17.48 16.41 18.69 249,97
3 (% 11,43 11.91 12,23 13,85 13.54 16,20 15,14 17,20 19,76
4 15,77 18.01 13,12 14,91 14,81 17 35 17,01 18,97 20,77
5 12,54 12,42 15.60 14,03 14. 51 Aok fi i K
5 12,63 12.21 11,30 #E 1373 14,74 16.16 9,77 @
7 12,80 12,41 12,50 13,77 14.38 | 17,08 19,12 17.29 18.45
.8 12,32 11.98 1157 12,88 I ok ok ok
BATT 1 TEMP 21,11 24,65 24,76 23,12 sia7 | 25.34 24,83 28,74 21,98
3 I¥ 18,74 21,42 20,89 19,32 17.81 19,28 17.79 17,20 16,84
3 (P 1897 20,20 20,16 18,77 17.26 18,25 16, 52 16, 92 18, 07
4 21,87 23,17 23,92 22,71 21.64 23,50 25,97 21,88 20,82
g 21,82 23,85 24, 0% 23,69 24, &0 87.63 40,28 36,24 29,08
8 21,21 24,87 24,78 22,10 23,52 35.95 J7. 46 36 79 57,85
T 21,41 25,01 24, 86 23,78 23.23 . 33.00 33.85 31,96 27,10
8 a1.82 25,14 25,24 24,50 22,15 28,33 20,87 27,58 24,13
AVERAGE 20,81 23,48 23,53 22,26 21,43 | 27.72 27.8% 26,47 22,91
§/0 REG BUS PWR (W) 176.8 153.4 165,0 137,98 128,49 | 118.6 110.4 107.2 3115
g%;/ﬁigﬁs{gmh é!l._ﬂﬂ_ B‘L.B.“ 41,9 29.4 . 17,4 A BBz oo 0 S
P/L REG BUS PWR (W) | 1.2 13.7 8.9 8.5 913 | 814 [ 100 9,4 9.1
C/D RATIO o 1.0 1,18 1,21 1,18 Lot || 116 1,15 1,18 1,08
TOTAL CHARGE (A-M} , ,ts’ug,z 299,21 *258, 9 220,29 | 172.43 || 140.48 145,74 142,02 162,87
TOTAL DISCHARGE {A- /550020 256,28 314,2 194,12 | 168.3% || 121.5 126.20 119.58 150.76
SOLAR ARRAY (A-M)  '}1044,0 908,0 892,0 576, 0 754 .| 8% 719.6 736.0 749.1
3.A. PEAK I (AMP) 15,8 13.848 12,44 11,80 10, 58 ' i1,12 1,32 10,40 10,48
MIDDAY ARRAY I {AMF) | 15.0L 12,80 T N/A 11,04 10,66 | 10.30 8,72 9,60 10 24
SUN ANGLE (DEG) %‘3@5 -3.5¢ -1,02 1,48 B4 +15. 5% 2L.8 18,0 12,93
MAX R PAD TEMP (°C) | +82.00 468,00 63.20 62,9 58.40 58.40 48.12 53.37 57,20
MIN R PAD TEMP (GC) -52,00 -50,00 -42,79 -42,18 -38,54 ~28,43 ~33,07 29,453 -35.11
MAX L PAD TEMP (“CJ +57,96 460,50 66,00 EG, 00 66,12 80,50 58,00 67,20 68,400
MI¥ L PAD TEMP (°C} 87, 0% -64,00 -47,40 -48, 25 2,18 -28,47 -22,22 ~30,04 -a7,32

3
#After the telemetry fadure 1o Oxbnt 4396 Baltery 2 charge share was loken equal to Battery 1 charge as

an approxmation i order to derive a charge share value of each battery,
*#Battery 6 turned off 1n Orbat 14780 was returned Lo service i Oriul 16467,
#+2Baltery 8 was turned off in Orbit 16588 and remained off through the end of this report perod.
#ekxBattary 5 was turmed off in Orbit 22605 and remained off through the end of this report periad.

© Baitery 6 was turned off wm orbit 23838 and remained off throuph this report perwod,
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Table 3-2. Landsat-1 Power Subsystem Analog Telemetry
(Average Value for Data Received in NETR Flayback}

5T

O0T/6-¢

Y Orbifs

Functlon Degoription f}ulaqt 26 5089 w182 | 16254 [ 20364 | z2pae 23571 24194
go01 BATT 1 DIEC ﬁANP 0,91 0. 81 781 91 | o8 0,35 .65 0,45
5002 B B3 0.85 * * * * * * *
600U 3 0,84 0,78 D, 80 0,98 .75 0,83 0.58 [
[ 4 0,53 0. 86 D, 848 0,92 0. 84 9,89 0.68 £.58
6005 5 0.52 0,82 0,82 0,37 0.78 OFF OFF orF
G006 [ 0.01 0.78 0,72 it 0.78 0.74 0,87 OFF
6007 7 0. 84 0,62 0,80 0,85 | 0.80 0,82 0,74 0,82
G008 ] 0. 91 0,77 0,78 0, 30 OFF CFF OrF OFF
4011 BATT 1 CHG AN [:5) 0, 58 4,69 0, 52 0,55 0,87 0,27 0.43
4012 2 0.57 * * * W * * *
6018 3 0.50 a 46 0,80 0.46 | 0,88 o 84 0.25 0,40
9014 4 0.5¢ 0. 81 0.60 0,48 | 0,38 0.38 a.27 0.41
8015 5 vat 4,50 0,58 Q.46 0,95 OFF QFF OFF
5018 & 0,57 u, 52 0.56 + 0,35 042 0.83 OFF
8017 7 0,55 o 53 2,60 o.46 | 0,95 0,39 .81 044
8018 8 0,85 1,52 5,58 o 48 OFF CFF CFF OFR
B021 BATT 1 VOLT (VDD a0 87 31 34 81, 84 81,62 51,20 31 40 ~20 0L -31.16
6082 z s0 87 | a1.25 | sie6 | suee | 8119 31,39 | -s0,00 -3L15
6023 3 20,87 | 21.85 | @#1.66 | sue2 [ suis 51.39 | -29,92 -51 15
6024 4 20,90 | 2z.2a | @170 | snes | avrme 3145 | -30 (0 -51 19
6025 5 3006 | 883 | 81,76 | sLm | avzs OFF ory OFF
G026 [ 30 86 | @lza | a1.66 i+ 9118 91,87 | -30,01 OFF.
G027 7 se 8y | sler | 2L68 | wned | anaEn a4l | 54,08 -31.18
6028 s ac,89 | 3187 | s1.68 | 3168 | OFF OFF OFF OFF
6031 BATT :TEMP |DGC | 21,27 | 24,48 | 26,08 | 2302 | 21.4u 25,42 24,82 22,15
5032 2 18,80 | 212o | azel | 1986 | 7@ 19 3 17,76 16,94
G033 3 18,74 30,17 21.28 18 76 17 21 18,18 18 51 16.25
8034 4 3167 | 2304 [ 23,83 | 22,60 | 21,80 33 53 22,99 20.93
6095 5 21,84 | 2297 | me7e | 2054 | 2436 37,15 40,01 29,38
anae [ 2184 | 2487 | 2376 | 22,08 | ES.61 36.22 37 50 27,55
8287 7 21,43 | 24.98 | 2609 | 2367 | 13 38,08 33,70 27.31
6088 ] 21.86 | 2s.02 | 2621 | 2451 | B214 28,64 29,99 24.135
8040 RT PAD TEMP |DaC | 2s.88 | 27,22 | 27,18 | 27,20 | 29,24 98,04 24 4 26,98
8041 RPADV N voe | aaa0 | s3as | ste | 84018 | omaoe 30,47 30,94 5171
8042 RPAD VM vDo | omze | sas0 | 3360 | 83,93 | 317 50,93 30,38 51 23
8044 LT PAD TEMP [D3C | 14,24 | as61 | 19,11 [ 19,84 | 22,82 33.80 1,43 26,08
8045 LPADVT voe | us.ep | se,16 | s2av | adea | uves 33.95 30,29 5384
604G LPADV G e 43,68 34,19 34 72 54, 88 31,88 33.88 2,4 B85, &7
5050 scunpusy |vbc | al,24 | 5188 | 33,80 | 3307 | ALl 8185 | -a0.41 -5l 61
051 senrciosy |vnc | 24 58 | Be 85 | 24065 | 24 54 | 2488 v4.54 | -24,54 ~54 5t
8052 AUXREG AV |vDC | 25,41 | 2348 | 83.47 | 2349 | 23,40 22,45 | -28,45 -85.44
8053 AUX REGBY VDo 28. 60 23, B0 22 80 38 50 23.50 23.50 -23. 50 ~33, 50
8054 SOTAR I AMP 14, 87 12,69 1L 60 10 83 1¢.17 8. 69 2,28 9. 68
5055+ 8/CREBUST |AMP 7,11 G, 27 & 80 B.G3 5.04 4,61 4 B 4 53
S056H B8/CRG BUB I AMP T.11 6, 27 6,79 5,68 B.02 4,61 4 981 4 58
£058 FOCMODTI1 nee 21,388 88,238 22 28 0 63 19.61 18 02 13,55 18,87
G058 POMODTEZ LGC £1,68 22,53 22 00 B1.17 20.14 20.78 18,38 18,11
G070 P/LRGBUSV |VDC 24, 66 21, B8 24, 58 24.06 | 24.67 24.68 24 B2 -24 6T
5071 P/LUR BUS Vv |VDC 31, 08 31,53 31 93 31 92 | 51.48 31,65 50, 25 -81,45

U T2 _F)‘.LJRG.BUS‘_I.‘_ AME.| =D 57 0. 5G. O 46fa 0 36, a0 3T |2 ), B o |n 041 L .
8078 PAUE AV vpe | 28,50 | 28.51 | 2360 | 2360 | 3.5 28,50 | -8 50 -23.50
8074 PAUXBY vDo | as.61 | 28.6L | 2380 | 2350 | 83.50 25,60 | -85.50 -23, 50
&075 PRMODT1 {DeC | 2160 | 23.13 | 28,62 | 2144 | 20,68 2188 | -no.28 19,95
5070 PRMODTS {DGC | 20.32 | 2146 | 218¢ | 10.80 ) 19,95 20 36 16.12 18,72
5079 FUSEBLOW Y |vDC | 2466 | 2a.67 | 2480 | =459 | 24,58 24,56 | 2465 -4, 58
5080 SHUNT 11 AMP 0,00 00 o. 00 0.00 2.4 [N 0.00 o0
6051 SHUKT & 1 AMP 0.ve .00 0.00 0.00 2.0 3.0 0 00 900
8088 SHUNT 3 AMP | oo, o.o0| 0.0 0.00°| 0.0 [N} 0.90 0,00
5083 SHUKT 4 1 AMP 0,00 0, 00 0, 00 0,00 0.0 4,0 0.00 0,00
6054 SHUNT 5 I AMP [ g 00 .00 0. 00 0, 00 0.0 oo 2w 0,00
6085 SHUUNT 6 1 AMP | .00 0,00 0,00 0, 00 5.0 0.0 .00 0,00
({5 SHUNT 7 I AMP | 9,00 0, 00 0, 00 0,08 0.0 0,q 0,00 0,00
8087 SHOWT 2 I AMP .00 0, 00 0. 00 0,00 o0 0,0 ¢ 0w 0, 0%
8100 D/LRGEUSE |ame | o.58 0. 56 0,35 0,36 0,37 0,38 9,41 0.7

Total Ho, | MAJOR FPRAMES FRM [78¢,6 | 385,0 | 3840 785 788 724 787 784

#Funetion 6002, 8012, mlgmng data resulted from disabled telemelry resulting from 10 ohlp\faihlre which

affeuted charge cwrrent direchly and discharge current Indlrectly,

+FUKC G055, 6056, U072 data Is derdved from Pscudo FUNC G10B, G168, 6172 waed after change to Mode L1,

++ Battery € Lurned off 1n Orbit 14780 woe rofwencd to service Ln Orbit 15467,
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SECTION 4
ATTITUDE CONTROL SYSTEM (ACS)

During this report period, Landsat-1's ACS system performed normally in the Forward Single Scanner Mode,

Due to the large Betz angle, Landsat-1's sun sensors were relatively ineffective in maintaining solar array
attitude normal fo the sun during this report period. Lendsat-1's orbit has regressed with trme and Beta
angle (the angle between the orbit plane and the sun) has mereased to a level that exceeded the sun sensors!
fields of view, Figure 3-4 shows Beta angle plotted as a function of time. Tracking errors commenced when
Beta was approximately 46,5°. Historically, solar array tracking errors first appeared m mid-January 1976
and lasted through March 1976, They reappeared in December 1976 and cantinued through April 1977. The
Right Solar Array (RSA) sun sensors were particularly affected.

Sinece payload operations were suspended due to the orbit adjust program, solar array tracking errors had no
adverse eifects on spacecraft power management,

During this report period, Pitch flywheel duty cycle was stable and averaged approximately 5% in both the
clockwise and counter clockwise directions,

With pneumatics disabled, the remaining freon and gating stafus curves are unchanged, See Figures 4-1, 4-2
and 4-3.

RMP 1 functioned normally,

The Forward Scanner pressure decreased from 2.40 PSIA m Qrbit 21656 (23 October 1976) to 2,20 PSIA mn
Orbit 22953 (24 January 1977) and is following a leak rate predicted m earlier reports.

Pressure/temperature ratios have all been satisfactory.

Tables 4-1, 4-2 and 4-3 are summaries of telemetry values for Landsat~1's Attitude Control Subsystem.
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Table 4-1, Landsat-1 ACS Temperature and Pressure Telemetry Summary

Orbat

Function nits 31 5099 10182 15254 20304 22928 23337 23761 24191
1084 RMP 1 Gyro Temperature halels: 44,5 23, 06 21,22 42,40 41,47 43,35 40,37 41,32 42,24
1094 RMP 2 Gyro Temperature DGC 74,3 78,10 43,45 24,05 23.49 26,44 23,59 24 34 24,72
1222 SAD RT MTR HSING Temp DGC 21,1 22, 00 20, 55 22, 89 21,70 22,97 19,63 20.83 2213
1242 SAD LT MTR HESING Temp DGC 27.0 30, 38 28,18 29,53 28. 88 31.92 28,54 29,7 29,96
1223 S8AD RT MTR WNDNG Temp nGe 25,3 26, 54 24, 63 27,06 25,74 26,15 22.48 23.98 25. 82
1243 SAD LT MTR WHDNG Temp nGe 28,7 52,92 20, 32 21,98 31.40 34.71 30.86 32,29 32.46
1228 SAT} RT BSG Pressure PsI 7.6 T7.35 7,12 4. 88 6.70 §.53 6,43 6.44 6,463
1248 SAD L1 HSG Pressure FSI 7.0 6,86 §,4% §.18 5.90 5,7% 5.7 5. 721: 5.72
1007 FWD Scanner MTR Temp DGC 19.8 19.88 18,46 20, 36 19.16 20,68 18.35 19.01 19,62
1016 Rear Scanner MTR Temp DGEC 20.5 19,83 17, 86 19,24 18,87 20,48 18.03 18,77 19,27
1003 FWD Scanner Pressure PSL 4.6 4,02 8.50 2,00 2.60 2,20 2,20 2.29 2,26
10i2 Rear Scanner Presgsure P8I 7.8 7.87 T.44 6, 97 6,74 6.51 6.51 6.5 6,51
1212 Gas Tark Pressure PSI |1988,0 |1702.34 11454,19 | 235.44 | 162.92 165.64 162. 56 163.1 163, 66
1210 Gas Tank Temperature nge 22,6 24, 30 22,56 24. 36 23.22 25,53 22, 56 23,59 24,21
1213 Manifold Pressure PSI 56,7 57,42 58,73 61, 67 61, B6 62.33 61.67 62,08 82,08
1211 Manifold Temperature DGC 21.9 23,62 21,77 23,82 22,69 25,21, 21,78 22,9 23.63
1059 CLB Power Supply Card Temp| DGC 39,1 40, 54 38,82 46. 58 39,50 42,22 39,50 40,2 40,58
1260 ACS Baseplate 1 DGC 25,4 27,93 25, 36 2B, 54 26. 01 29,31 26,09 27. 02 27,22
1261 ACS Baseplate 2 DGC 22,9 24,78 23, 00 25. 05 24.21 26,98 23,78 24,49 25.20
1262 ACS Baseplate 3 DGC 23,4 23, 69 21, 97 24,96 23. 8% 25,91 22.46 23,59 24,62
1263 THO1 578 bilele: 6.8 -0,97 -3,41 1,22 i.86 6.71 1,94 3.1 3.18
1264 THO?2 8TS DGC | -14.6 -5, 42 -8,27 -4.50 -3.17 1.33 - 3.36 - 1,6 -2.33
1265 THO3 87'8 DGAC -3.1 B, 81 7.58 12,92 15, 02 20.25 19.08 19,38 17.59
1266 THO4 STS DGG | -13.9 2, 85 1,85 2,40 3.05 6.47 4,48 4,74 4.45
1267 THOB STS Dac -8.9 -1.18 -5.17 2,92 4.80 | 13.905 6,55 _{s.oé 6.34
1224 SAD R FS8T DGC 30,5 50, 21 83,25 64, 74 62. 86 41,29 53,15 85. 91i 66,08
1244 SAD L FSST DGC 27,1 51,11 53,21 54,69 53.22 58. 88 51,31 55.3%. 53,95

CRIGINAL BAGH 18
Pookr QbaaTy
LS-1
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Table 4-2, Landsai-1 ACS Voltages and Currents

Orbat
Function Lmts 31 5009 10182 15258 2036+ 22928 23371 23761 24191
1057 CLB Power Supply Volts TMV 28 293 278 278 277 278 277 2% 278
1081 RMP 1 M1R Volits inc QOFF OFT OFF -30 14 =30 14 =30 14 =30 14 =30 14 =30 14
1632 RMP 1 MTR Cuirent Amps | OFF OFF OFF 11 11 0 11 011 011 0 11
1089 RMP 1 Supply Velts vDC OFF OFF , OFF -23 78 =24 79 -23 17 =23 79 =23 78 -23 78
1091 RMP 2 MTR Volis ine |-227 | 2063 | -20.65 | OFF OTF OFF -33 | -33 | -336
1092 RMP 2 MTIR Cuarrent Amps 010 0 10 ¢ i1 OFF OrF orr 0 03 003 003
109¢ RMP 2 Supply Volts 1DC -23.4 -23 41 -23 50 QFT orr OFF -17,09 -17 09 =17 09
1320 SAD RT MTR WNDNG Vvolts inc -4, 8 -t 25 -3 §9 -3 83 -1 20 -3 7 -3 82 - 3.76 -3 8
1240 SAD LT MTR WNDNG Volts | VDC 13 -4 09 =3 I8 =3 43 -3 65 - 3,51 ~ 3 45 -58 -341
1227 SAD RT =15 VDC Conv vDC 4.9 14 88 14 89 14 87 14 87 14 85 4 97 14 87 14 87
1247 SAD LT -15 VDC Com vDC 15 2 15,13 15, 14 15 06 15 11 15 08 15 10 15 09 15 10
1066 CLB # 6 VDC MY 24 235 235 235 235 2 35 235 235 235
1055 CLB £ 14 VDC TAL TMVY 27 275 274 2 T4 273 2 74 2,93 z273 274
Tagble 4-3. Landsat~-1 ACS Attitude Errors and Driver Duty Cycles
Orbits \
Function Units 13138 13569 14001 15254 20364 22928 23371 23761 2419)
1141 Piteh Fine-Ervor * DEG - 040 - 008 - 0.02 - 213 -.11 -0 T8 - 047 - 0,44 -0 44
1142 Prtch Flywheel Speed RPM - 10,49 - 26 86 - 121 12 92 -6 17 =36 64 -53 81 -76 53 =11 49
1038 Pitch MTR DRVYRR CCW PCT 4 96 5 81 4 55 328 2,69 1,10 2 66 27l 141
1089 Pitch MTR DRVR CW PCT 229 217 510 18 65 104 035 0,22 021 061
1030 Roll Fine Ervor =+ DEG - 2325 - 0 20 - 0.20 - 252 2,10 -2 47 -0 91 =264 -113
1127 Roll Rear Flywheel Speed RPM 715 18 756 92 782 08 714 05 720 23 734,76 753,97 718 58 723 49
1126 Roll Fwd Flywheel Spced RPM 641 82 674 47 603 31 641 32 540 30 650,05 678 66 641 22 649,63
1022 Roll Rear MTR DRVE CCW PCT 00l 0,68 0 9% 13 96 000 011 0.00 ¢ i1
1025 Roll Rear MTR DRVR CW FCT 428 522 5.52 417 5.61 4 84 575 4 83 4 96
1023 Roll Fwd MTE DRVE CCW PCT 0o 0 66 0,72 08 83 ¢ 00 0.07 0,01 0 05
1024 Roll Fwd MTR DRVR CW BCT 415 4 94 5.35 424 5 16 409 4,87 4,53 4.75
1035 Yaw Tach RPM | -206 08 -116 50 -93 72 -169,52 | -200 01 -191,10 |-169 38 | 281,82 | -146,00
1033 Yaw MTR DRVR CW PCT 0.04 1,53 184 ] 05 o1 0 43 002 { 0,41
1034 Yaw MTR DRVR CCW PCT 0 o7 1 66 I 76 68 67 064 074 0 87 093
1221 SAD Rught Tach DEG/MIN 337 337 2 81 337 340 4 30 3.40 3,43 3 a7
1241 SAD Left Tach DECG/MIN 2 80 2 81 2 81 299 219 274 279 2T 2 76
NOTE Tahulatton of these funcHons began after the pitch Oywheel ancmaly (stopped) n Orbit 11125
¥ Pltch Tine Error 18 high due to use of Pitch Position Bias (PPB) to control Pitch wheel speed on
some orbits which raise the average error ahove that of normal attitude nithout PPB. G.EQ— M—I PAGE ]S
++Roll Fine Error 1s high due to use of High Gain Roll Differential Tachomeler mede to control Roll ORI R QU ml
wheel speed which rasis the average erior above that of normal attitude 1 Normal Gein Roll Duffe ential OF POO
Tachometer mode
18-1 4-7/8



SECTION 5
COMMAND CLOCK SUBSYSTEM (CMD)

LANDSAT-1



SECTION 5
COMMAND/CLOCK SUBSYSTEM (CMD)

The Command Clock Subsystem operated nommally in this report period. Figure 5-1 shows the hstory of the
8/C clock drift since launch, Figure 5-2 shows the cumulative clock drift, 16,870 seconds slower 1n 57 months,
and Figure 5-3 gives drift rate of 5/C clock, an average of 0.698 msec slow per orbit, In this period, the drift
rate is at the average rate of 0.243 mse slow per orbit. The clock in Landsat-1 drifts in opposite direction
from the clock of Landsat-2.

Table 5-1 shows typical telemefry values smce launch. All are nominal,
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Table 5-1. Landsat-1 Command Clock Telemetry Summary

Function Dzhit =oss o =

Ho. Name Mode Units 35 5099 10182 15233 4 20364 22928 23371 23761 24194

2005 Pri. Power Slfpply Temp - og 37.31 39,37 39, 50 38.26 38.06 |fy 38.08 37.41 36.97 36,85

8006 Red, Power Supply Temp - oC 35.73 38.08 a8, 38 37,06 87.33 i 37.16 36.26 36.17 36.85

8007 Pri, Oge. Temp - o¢c 31 14 31.98 32,11 31.14 } 31.04 E 31.38 30.97 30.25 29.45

2008 Red, Osc, Temp - oc 30,47 31.39 31,42 30.48/]°' 30.18 30,59 29,98 29.5%4 28.65

8009 Pri. Osc. Output - TMV 095 0.96 0.97 0.97 l ! 0.95 0.96 0.95 0.95 0.95

8010 Red, Osec, Output - TMV ¥ ¥ % ** ] *k 1.00 1.00 1.00 1.00

8011 100 kHz Pri -Red. TMV 3.11 3.10 3.11 3.12 s.11 [ 3.10 3.10 3.10 3.10

8012 10 kHz Pri, -Red, ™V 3.10 3.07 3.08 3.08 3.08 3 07 3.07 3.07 3.07

8013 2.5 KkHz Pri. -Red. TMV 2,95 2,95 2,95 2.96 | 2.95 2.95 2.95 2.95 2,95

3014 400 Hz Pri. -Red, T™MV 4 40 4,40 4,40 4,40 4,40 4,40 4,40 4,40 4,40

8015 Pr1 +4 V Power Supply Pri, Clk ON| VDC 4 10 4,10 4.10 4.10 ' 4,08 4,08 4 08 4,09 4,08

8016 Red. +4V Power Supply Red, Clk ON| VDC 3.95 3.95 3.95 3.95 ! 3.92 391 3.91 3,91 3.93

8017 Pri. +6 V Power Supply Pri ClkON| VDC 6 06 6. 07 6.07 ; 6. ];1 . 6.06 8.06 6,06 6.086 6.06

8018 Red, +6 V Power Supply Red. Clk ON| VDC 6.00 5,94 5,54 5,97 5.93 8,93 5,98 .93 5.93

8018 Pri, -6 V Power Supply Pr1. ClkON| VDC -6.02 -6 02 -6, 03 6. 04 l -6.02 | -6 02 - 6.02 - 6.02 - 6,02

8020 Red. -6 V Power Supply Red Clk ON| VDC -5 99 -6 00 -6.00 -6.01 -5 99 | - 5.99 - 5,99 - 5,99 - 5,99

§021 Pr1 -23 V Power Supply Pri, CikON| VDC -22 88 | -22,89 | -22 89 -22.95 |{-22.88 | -22 &8 -22.88 -22.88 22 88

8022 Red. -23 V Power Supply Red. ClkON| VDC -22.98 | -23.00 =-23.01 ~23.06 §1-22,99 | 22,99 ~22.99 -22,98 22,99

8023 Pri. -29 V Power Supply Pri, Clk ON| VDC -29 13 | -20.16 | -29,15 -29.15 | -29.18 ' -29,15 29,13 29,14 -29.14

8024 Red. -29 V Power Supply Red, Clk ONj VDC -29. 07 -29.21 -29 21 ; —29.21! -28.21 | -29,21 ~29.21 =29_21 =29_21

8101 CIUA-12V CIA A ON VDC -12 33 | -12,33 | -12,34 -12.35 {]-12.34 | -12.34 -12.35 ~12,35 -12 385

8102 CUB-12V CIU B ON vDe | -12.26 | -12.26 | -12.23 | -12.20 | -12,24 | -12.25 -12.26 ~12,25 -12.24

8103 ClUA-5V CIJ A ON VDC -5, 32 -5,24 -5, 34 -5,34 -5.34 | - 5.84 ~ 5,34 - 5.34 - 5,34

8104 CIUB-5V CIU B ON vDC -5.31 -5.31 -5.81 -6.31 || -5,31 | -~ 5,31 - 5,31 - 5.31 - 5.81

8105 CIU A Temp CIU A ON oG 24,47 24,77 25 04 24,09 24,11 25.40 25,14 24,40 23.67

8108 CIU B Temp CIU BON o¢ 24,96 25,31 25 45 24,48 24,44 25.73 25,48 24,72 23,99

8201 Receiver RF-A Temp - oCc ** " 28, 67 27 53 || 28.88 27.45 26.53 26.14 25,72

8202 Receiver RF-B Temp - oc 27,98 28,22 fd *x I 17.47 18,31 17.03 16.47 15.98

8203 D MOD A Temp - oc 25,41 25,73 37,98 37.31 36.40 !" 37.12 36.17 35,93 35,48

8204 D MOD B Temp - oc 35,03 35,61 26,12 25.27 24,10 1| 25.11 23.81 23,25 22.62

8205 Receiver A AGC Recewver A | DEM *k *x -96. 77 ~85.62 |i-95.73 { -03.34 -93.25 -89 62 -92,97
OoN '

8206 Receiver B AGC Recewver B | DBM ~-04,7¢ | -84 67 *k ki sk *k *K Fh **
ON

8207 Amp. A Output Receiver A TMV % *k 2 31 2.9 2,46 2,47 2.59 2,76 2 61
ON

8208 Amp, B Output Recewver B | TMV 2,81 3,22 *k *k ¥ * * * *
ON

8208 Freq. Shift Key A QUT Recewver A | TMV *k ok 110 111 1.10 1,11 i1 1,10 1.10
ON

8210 Freq. Shift Key B QUT Receiver B | TMV 1.10 1.11 *k *F Ak | ) *k *k *¥
ON I -

8211 Amp, A Output Recewver A | TMV *k Fk 110 1.10 1.10 : - 1,10 1.12 1 11 111
ON

8212 Amp. B Qutput Receiver B | TMV 1.13 113 i i Hk I A% ok ** *K
ON

8215 DMODA -15V Receiver A | TMV *¥ *E 5. 00 5, 00 4,99 I 5,00 4.98 4,98 4 98
ON I |

8216 DMODB-15V Recewver B | TMV 5,00 5 00 i 4 ok s * ok ®%
OoN i

8217 Regulator A -10 V Receiver A | TMV *k ** 5,40 5.39 i 5,38 || 5.40 5,38 &5 38 5,87
ON

8218 Regulator B -0 V Recewver B | TMV 5. 60 5. 50 o S N , HE ok *% 3k
ON i

**[Inits not an use ORIG‘IN AL P AGE IS

5-4 -1
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SECTION 6
TELEMETRY SUBSYSTEM (T1LM)

The Telemetry Subsystem has performed nominally during this report period.

i.andsat«l used Memory Section 0. ¢ until Orbit 12, 565, 10 January 1975, after which it was reprogrammed
{(Memory Section 1, 1) to be compatible with Landsat-2 telemetry matrix, Memory Section 1, 1 continues to
be used in the telemetry matrix,

Tabie 6-1 shows typical telemetry values since launch,

Table 6-1. TLM Telemetry Summary

Function Orbit _

No, Function Name Unit 35 5099 10592 15233 22928 23371 28761 24104
2001 Memory Sequencer A Converter vDC 6 35 6 33 G 33 6 33 G 33 6 33 6.33 8 33
9002 Memory Sequencer B Converter vDC *¥ ¥ > ** *x %% - =
9003 Memory Sequencer Temp oc 19,59 21 06 21,39 21 94 24 09 24 31 23 50 21 30
9004 Formatier A Converter vDC 599 5 98 5.99 399 § 02 g 02 6 02 G 01
9005 Formatter B Converter vDC ** o * ** * o ** e
9006 Dig, Mux A Converter voc 10.01 10,04 10 07 10 07 10 07 10 07 10 07 007
8007 Dig Mux B Converfer VDG = bl ** *x *% e Pt *4
9008 Formatter/Pig Mux Temp % 22,50 | 24,89 | 2500 | 2355 a7 50 | 40 00 37 50 29 95
9009 Analog Mun A Converter vDhe 26, 01 21,18 26 20 26 32 26 35 | 26 35 26 35 26 35
9010 Analog Mux B Converter VYoo *& ** ok % . o ok **
99011 A/D Converter A Voltage vDC 10,00 10 07 10 07 10 07 10 07 10 07 10 07 10 07
9012 A/D Converter B Voliage vDC ok ** ** A T % 5 ok
2013 Analog Mux A/D Converter Temp °%¢ 25,00 | 26,83 | 27.4¢ | 2563 a2 50 | 34 44 22 40 27 77
9014 Prevegulator A Voltage vDC 19,93 19,95 19 94 19.98 20 00 20 00 19 99 19 93
9015 Preregulator B Voltage vDC *+ ok ** * * o ok =
9016 Reprogrammer Femp °c 22,00 22,50 22,53 22 50 32 48 34 57 31 75 25 49
9017 Memory A Converter VD 6 00 5 99 6.00 597 6 00 6 00 5 a7 5 07
9018 Memory A Temp % 17 51 17 50 17 50 17 50 19 92 18,59 17 50 17 25
3019 Memory B Converter vDe ok o ** ¥ > ** % =
2020 Memory B Temp °c 17.68 17 63 17,51 L7 50 20 61 21 00 18 99 17 50
9100 Reflected Power (Xmtr A) dBm 11,95 12 32 12,38 11 37 13.86 14 48 13 95 13 10
9101 Xmtr A =20 VDC vDC -19.75 | -19.76 | -19 75 =19 84 -19 715 | -1% 75 <19 75 =19 76
8102 Xmtr B -20 VDC vDC his b had b o P - o
9103 Kmtr A Temp °c 20,95 | 2114 | 2201 | 2198 4198 | 46 06 40 80 31 77
9104 Xmtr B Temp °c 21 69 21 95 22 76 22 91 43 10 47 14 41 96 33 04
9105 Xmir A Pawer Ouiput dBm 23 12 25 35 26.24 26.00 25 10 25 29 a5 24 24 99
9106 Xmir B Power Quiput dBm ** o * ** > ** > **
** Units not used since prelaunch

pAGE B
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SECTION 7
ORBIT ADJUST SUBSYSTEM (CAS)

The Orbit Adjust Subsystem has been fired 50 times, 26 times using the -X thruster and 24 times using the
+X thruster,

The subsystem pressure/temperature parameters continue to be normal, There are 64,43 pounds of
hydrazine fusl remaining from an initial pre-launch load of 67. 00 pounds, Figure 2-1 shows spacecraft
ground track drift from standard orhit tracks and the effects of orbit adjustment, Table 7-1 is 2 summary
of OAS performance to date, and Table 7-2 gives average telemetry values for the off quiescent state.

i8-1 7-1/2
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Table 7~2. Landsat-1 OAS Telemetry Values

Function Orbit

No Name Units 35 5099 f 10182 | 15254 | 20364 | zug28 | 23371 ] 23761 | 24191

2001 | Prop. Tank Temp. °c 22 03 | 22,86 | 23.28 | 21,62 | 21,20 | 26,19 26.61f 24 81 | 22.03

2003 | Thrust Chamber No. 1 | °C 29.57 | 29.83| 30 55 | 30.52 | 27 32 | 22,78| 17 68| 20 66 § 32 25
{-x) Temp, **

2004 | Thrust Chamber No, 2 | °c 38,76 | 40,28 3891 | 36 25 | 35.20 | 34.63{ 32 87| 31 95 | 32 90
(+x} Temp, ¥¥

2005 | Thrust Chamber No. 3| °C | 3455 | 3¢ 41| 36.09 | 38 45 | 43.83 | 71.18| 93 60| 72.67 | 55 22
{-¥) Temp, **

2006 | Line Pressure ps1e | 539 20 |486.87 | 490 61 [486.87 |489.66 |490,47]488,11 483 16 | 475 70

*+Wide spread of temperature 18 due to nozzle locations and satelhte day/mght transitions
relative data averaged, Typical orbital range 1s from 19 fo 58 DGC.

7-8/6
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SECTION 8
MAGNETIC MOMENT COMPENSATING ASSEMBLY (MMCA)

From launch through this report pertod Landsat-1's MMCA has been energized eleven times 1n seven
orbits, 1.e., Orbits 73, 85, 110, 220, 11181, 11185% and 11186%. The MMCA was operated 11 the early
orhits to reduce +Roll pueumatic gating. (*Energized 3 times 1n one orbit).

In Orbits 11181 and 11186, 1t was energized 1n the plus and minus Yaw dipole configuration respectively

1 order to save freon gas by reducing the amplitude of the Patch flywheel orhit frequency oscillation. In
a short successful test during Orbit 11185 the plus Roll dipole was temporarly energized to determune 1if a
positive roll dipele at the poles could unload the pitch flywheel., Upon test completion the Roll dipole was
returned to 500 pole-cm

No dipole adjustments were made during this report pericd.

The current dipole values are:

Pitch +2850 Pole-Cm
Roll =500 Pole-Cm
Yaw -8600 Pole-Cm.

Telemetry Measurement shown i Table 8-1 shows that the dipoles are holding steady without drift.

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

Orbits

5099 110182 | 15254 | 2036422928 | 23371 | 23761 | 24194

[
[

Number Name Umts
4001 A1l Board Temp oC 19 77119 03 |19 11 | 17 59116.69}18 05 | 16 97 | 16,37 15 79
+002 A2 Board Temp °c 23 58]23,05 |23.13 | 21.83 }21.05122.26 | 21 23 | 20,77 | 20 34

£009 Hall Current TMV 3.48 ] 3.48] 3.48 3.47 | 3.48} 3 47 3.47 347 3.48
1004 Yaw Flux Density | TAIV J.1lt 3.11 )] 3.15 1.02 | 4.03] 4 04 4 03 4,04 4,04
4005 Pilch Flux Density| TRV 3.13| 2 51§ 2.52 2,62 | 2.52] 2.52 2,52 2 52 2,52

4006 | Roll Flux Density | RMV 3.19] 3.19

]
[ &
=
(]

3.281 J.28] 3.28 3.28 3.28 3 28

ORIGINAL PAGE 18
OF POOR QUALITY:
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SECTION 9
UNIFIED S-BAND/PREMODULATION PROCESSOR (USB/PMP)

The USB Subsystem performed all functions nominally during this period,

Table 9~1 shows telemetry values since launch. All are nominal, The high temperatures are atiributable
to the time of year, and the high Beta angle (see Figure 3-3). The temperatures are well within allowable
limits and are declining,

Figure 9-1 shows the USB power ouiput listory since launch, Figure 9-2 shows AGC readings at Goldstone
for a constant reference orbit in each cycle since launch, The scatter of dzta pomts reflect variations m the
ground station calibration and readout,

Table 9-1, Landsat-1 USB/PMP Telemeiry Values

Functions Onhit

No Name Units 35 5099 10592 15233 20362 22928 29371 23761 24194
11001 | USB Revr AGC DBM | -122 78 |-131 99 | -120.81 | -105 41 | -132.06 2795 | -125 79 | -126 48 | -124 55
11002 USB Xmitr Pwr WTS 1,60 0.29 1.54 153 155 1 56 156 1.58 1 59
11003 | USB RevrError | KHZ 2179 | -z.82 { 2325 | -1801 | -2 76 2144 | -2162 | —2107 | - 22 55
11004 | USB Xpond Temp | DGC 22 92 22,64 25 64 25 11 non - 39 48 15 48 30 35
11005 | USB Xpond Press | BsI 15 91 15 91 15 93 15 94 15 90 16 72 16.93 6 65 18 35
11007 USB Xmtr A -15V VDC =-15,20¢ =15 20 ** ** o *% o *k ok

11003 | USBXmtrB-15V | VDC . = -15,20 | -1520 | -15 20 1520 | -1520 | 1520 | - 15 20
11009 | USB Range -15V vDC -1476 | -1476 | -145 | -14 53 -11.58 —1a58 | 1488 | -—1ass | -14 58
1110F PMP Pwr A Volt VoC =-15.12 =15 18 L % wk L L % **

11102 | PMP PwrB Vot | VDC e ** -15.12 | -1512 | -15.1% w51 -1500 |~ | e
11163 PMP Temp A DGC 30.44 30 23 26.60 26 09 26 62 13 53 46, 80 48 34 86 20
11104 PMP Temp B DGC s ** 31 64 31 67 41 12 47 58 50 43 46 14 41,61

** Unts Not iz Use
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SECTION 10
ELECTRICAL INTERFACE SUBSYSTEM (EIS)

Auxihiary Processing Unit (APU) consisting of Search Track Data, Time Code Data, and Backup Timers,
operated satisfactorily throughout this report period. Telemetry for the APU is shown in Table 10-1 The
APU 18 m Normal mode,

Table 10-1. Landsat-1 APU Telemetry Functions

Orbit
Tunctions | Descraption | Unit q 5098 10182 | 15254 | 20364 | 22938 23371 23761 24194
13200 { APU, -24.5|VDC | ~24 90| -24.90| -24 91 | -24 90 |-24 90 | _24 9o 24,80 24,89 24,90
VDC
13201 | APU, -12 ([VDC | -12.08] -12 08| -12 07 | -12 08 |-12.05 -12,05 -12 05 ~12 05 | -12.05
Volts
13202 | APU Temp. |DGC | 25 49 26.95] 27.15)] 26.82 | 27.31 35 35 36.68 33,99 29,67

The Power Switching Module (PSM), containing the switching relays for power to Orbit Adjust, MSS, WBVTR
No. 1 and No. 2., RBV and PRYM, functioned normally. The MSS power cirenits have been operating on a
regular hasis throughout this report period. The power relay for the RBV remained 1 a failed closed con-
dition since Orbit 196,

The Interface Switching Module (I8M) performed all switching normally during this report period.
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SECTION 11
THERMAL SUBSYSTEM (THM)

The Thermal Subsystem continues to operate satisfactorily

Smce the time of launch, the right sun sensor on Landsat-1 has registered temperatures higher than ex-
pected. This 1s due to the particular location and bonding techniques used for the sensor During Orbit 4396
(3 June 1973) telemetry function 7101 (THM THO7 ST1)} became disabled when four telemetry gates mounted
on one 1mtegrated cireuit chip failed.

Landsat-1 experiences an annual cycle of high and low temperatures due to a combination of high sun inten-
sity and sun angle and to longer satellite days, The cycles of sun angle and length of satellite day reach
higher and lugher peaks 1n successive years due to the drift in the satellite's orbital plane. Thus, during
February 1976, Landsat-1 experienced igh temperatures. The increase in temperature was most noticeable
along bays 11 through 17, which are normally warmer than others..The current temperature spread between
batteries mcreased to more than 24°C with battery 5 mn bay 14 regstering temperatures as high as 40.9°C,
Although the spacecraft mission was unaffected, the high temperature environment affected the response of
the sensor potentiometer for shutter 14 position telemetry (FUNC 7072}, The response became normal when
the temperatures dropped to a lower range.

During thig report period the sun intensity ranged between 1, 033 and 0, 989 of the mean annual value and the
gspacecraft temperatures decreased, Figure 11-1 shows a typical thermal profile for average bay temperatures
of the sensory ring at the end of this report period,

Table 11-1 shows average analog telemefry values from dafa recorded on the NBR, for selected orbits since
launch,

The compensation load configuration on Landsat-1 has been swiiched several tumes to balance temperatures
among spacecrait components, A history of compensation load switching is given in Table 11-2,

Ls-1 11-1/2
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Table 11-1, Landsat-1 Thermal Subsystem Analog Telemetry
{Average Value of Frames for Data Recerved in NBTR Playback)

Function Orbit
Mo, Deseription Unut 26 5088 10162 | 15254 | 20364 22558 23371 28741 24194
7001 THM THO1 3T1 DGC 19.52 | 20.85 { 21.85 | 19.48 | 1872 2217 21,89 20,76 19,03
7002 THM THO2 SBO DGC 18.60 | 12,95 ] 20.80 | 18,62 | 17.87 14,45 18 27 17 79 17.42
7003 THN. THO3 8T1 DGe 18.48 | 20.16 ] 20.67 | 16.11 | 17 20 13 19 15,13 17,84 16,49
7004 THM THL0 TCB DGC 19,47 | 20,25 | 20,35 | 12 76 15,78 24,67 35 a7 23.00 20.42
7005 THM THOL $7T1 DGRC 18,39 | 18,71 | 20,35 | 17.88 17.08 13,52 17,21 16.69 16.26
7006 THL THOS SDO DGe 17.57 | 15,3% | 18,81 { 17,20 | 16.47 7 14 16,01 15,77 15.83
707 QA-X THRUSTER DGC 21.96 | 22,95 | 22.90 | 22 25 | 21.33 21 80 240.78 20,44 19 47
7008 THM TI06 STO DGe 15.95 | 18,81 | 14,40 | 15,34 | 14.52 15,14 15 89 13.71 13.66
7009 THM THO8 SBL DGe 19.88 | 20.35 | 20.93 18,98 17, 88 19,02 17 86 17 39 15, b9
fjan THM THD7 STI DGC 18,61 * * + * * * * *
TaLL THM THCE STO nac 21,78 | 82,77 | 22.88 | 22,08 21.1% 231,27 20.15 19 94 19.73
ToLR ‘I'BM THNS SBI DGC 21.81 | 22.87 23.08 22,80 21 46 33.0% 2% 68 21 70 20,53
4013 7 THM TH10 SBO DG 18,78 | 18.58 19.64 | 19.00 18 58 21,00 20,88 19 38 18,24
7014 THM TEL1L 8TI DGC 22,87 | 23,35 | 23.57 | 22.580 ] 22,88 28,82 29,89 27,84 23,98
7016 THM THL2 SEO nae 22,37 | 23.17 | 22.03 | 22.56 23.71 34, B0 36 67 42 92 A7 87
7018 THM TH13 8TI nae 20,95 | 22,02 | 22,47 | 22.00 | 22.89 35,27 37 58 33.490 &7.78
T0LT REV BEAM CTR LN DGC 21.63 | 22,82 22.84 | 21.88 21 83 24 86 26,17 323,34 21,12
7018 THM TH14 STO DGC 20.38 | 21.40 | 21.983 | 21.83 23,18 30.86 43 33 38,489 30,62
T019 NBR RAD QUTBD B4 DGC 5.09 5. 56 6,00 4,37 3.1 5.02 4,85 3,54 Z.88
7020 THM. TH15 SBI DGe 21,14 | 23,24 | 28.99 | 22,18 23,08 36,93 39,28 36,05 28 49
F021 THM TH16 STI BGC 20.73 | 22.90 23.68 21.61 21,68 32,84 34 84 81.87 25,41
7022 THM TH17 SBI DGC 20,22 | 22 76 | 23 56 | 21.47 29,83 29.63 30.70 28 42 23.77
7028 THM TH13 380 DGC 21.90 | 24 29 | 25 19 | 23.47 22,66 2516 23,90 27,16 24.39
T030 THM THOE BUR DGC 16 06 | 17 07 17.42 15.35 14,62 15 88 14, 36 id4 06 14,01
7031 THM I'H06 BUR DGC 13,39 14,17 14,28 12,87 12, 07 12,46 11 16 11,05 11,13
7032 THM THO? BUR DGC 19,92 | 20,95 | 20.74 | 20,17 19.64 20,88 20,35 19,85 18,89
7033 THM TH:2 BUR DGo 21,51 | 22,16 | 22,76 | 22,65 3. 67 36,54 39 43 34,81 28,76
7034 THM THLE BUR DGC 15,70 | 21.67 | 22.38 | 21.33 22,23 25, 86 40 B9 86 56 2B.48
7035 THM THi& EUR LGC 20,11 | 21,36 | 22.02 | 20,84 | 20.07 23.5¢ 24.23 22.93 21,00
To4n THM TiQL TCE DGC 12,27 | 20.46 | 21,26 | 19,19 18. 58 20,82 20.25 19 43 18,53
T4l THM THO2 TCBE DG 17,99 | 19,23 | 19.89 | 17,580 17.11 18,27 17.38 16.93 16 5%
7042 THM THO3 TCR DGo 18.34 { 19 9L | 20.92 | 17.79 17.18 13.02 158.72 15,17 16, 14
7043 THM THOE TCHE DGC 18.95 | 19.8& | 20.26 13,60 18.400 18,84 17 78 17,48 17 44
7044 THM THOF TCB DG 16.27 16,98 17.32 15,89 15,82 15,88 14,85 14, 54 14. 52
7045 TIHM THOT TCB DGC 18,41 | 19.21 | 19.45 | 18,28 17. 48 17,96 16 86 16.68 16.38
7046 THM ‘THOQ TCB hGEc 19.38 | 20.37 | 20.44 | 19.85 19.17 20,64 20,25 19,38 18.55
7048 THM TI11 TCB DGo 21.98 [ 22,94 | 23,18 22,80 23.13 30, 53 32 0B 28,89 25,15
7049 THM TII12 TCD nGae 21.92 22,48 22.35 22.80 23 34 36,47 38,58 34, 87 2891
7060 ITHM TH1S TCB DGC 31.21 21.99 22.2% | 22.28 23.82 39 83 4%, 88 38,50 20 78
TOBL TIM TH14 TCE DGC 21.38 | 22.88 | 28.62 | 22.74 23 83 84, 54 43,37 33, 86 30 79
7062 THM TH16 TCR DGC Z21.50 | 25.95 | 25.13 | 22 &8 23 00 35.04 37.43 34,22 a7 42
TOBA ‘THM TH17 TCB DGC 21,75 24.08 26,02 | 25.33 21.8% 28,64 28 57 a7, 23.87
T054 THM TII18 TCH DGAC 20.02 22.20 23.35 | 21.04 20 10 23,490 %8 14 22,18 20,76
7060 THM SHUTTER BY 1 DEG 25.85 | 33.12 | 38.62 | 24.41 19 19 87.39 33,04 a7 81 18.73
T061 THM SHUTTER BY 2 DEG 8. 62 8.66 | 13,28 1.73 9,00 0 00 0,04 9.00 0.00
TOGRZ THM SHUTTER BY 23 DEG 10.96 23.563 30.24 17.30 12, 44 i3.69 - 11 23 10,83 9,84
7063 THM SHUTTER BY 4 DEG 30.80 35.71 37.02 29.50 25.00 25, 50 23 B0 22,50 18,46
The4 THM SHUTTER BY 5 DEG 15,03 | 16.25 § 15,00 2,08 4,62 3.99 3.47 3.48 3,87
7065 THM SHUTTER BY 7 DEG 17.14 | 24.64 | 21.96 | 14,50 §.00 8.50 §.48 T.06 4,50
7057 THM SHUTTER BY 9 DEG 33.86 | 38.44 ] 38.50 | 38.24 37.50 41,00 40,78 2797 36 56
7065 THM SHUTTER BY 10 DEG 24,68 | 28,68 | 27.31 | 25.05 24,28 56 48 a7.1% 17.61 16 04
068 THM SHUTTER BY 11 DEG 39.66 | 46.89 | 48.96 | 46.97 48,40 64,69 G¢ 62 64,89 a7 T4
ToTe THM SHUTTER BY 12 DEG 43.81 | 46.63 | 45.68 | 45.95 52.1% G7.97 G7.98 57,97 G7. 50
771 THM SHOTTER BY 18 DEG 40,39 | 46,38 | 44,79 | 42,84 4d. 48 52,62 82 63 62,62 62,62
7072 THM SHUTTER BY 14 DEG 34, 20 38.70 | 41.91 34.28 34,85 48,00 49,00 49 00 43,87
1073 THM SHUTTER BY 16 DEG 45,40 | 58.74 | 64.79 85,15 63. 60 80,64 80, 58 80,171 80,41
7074 THM SHUTTER BY 16 DEG 24,80 | 48.46 | 53.5¢ | 38.76 40 06 68, 80 63,76 65.063 54,25
T076 THM SHUTTER BY 17 DEG 39,06 | 54,96 | 61,88 | 51,06 30,85 75.98 79,85 80.90 55, 96
7076 THM SHUTTER BY 18 DEG 29.70 43.15 51,20 | 35.12 28.09 49,97 48,28 43,81 33,33
TO80 THM Q1 T ZENER V oo 8,19 8,19 8,18 .19 8.19 8.18 8,19 8,19 5.18
7081 THM @2 T ZENER ¥V voc 8. 40 8.40 8, 40 3.40 8,40 8,4 8,40 8,40 8 40
7082 THM Q2 T ZENER V peled 8,31 331 8.32 .31 8,31 5,81 8,481 §,01 3.51
T083 THM @1 S ZENER V ¥DC 8 3l 8.32 g, 36 g8.31 .51 §.35 8,85 8,35 .31
7084 THM Q2 8 ZENER V vDe 818 | 8.19{ 8.20 | 8.19 .19 8,23 8,22 5,23 §.19
7085 THM Q3 SZENER V Voo 8.15 8.15 2.15 8.15 § 15 §8.16 8,16 8.15 8.15
7000 THM PSM MOUNT nae 21.60 | 22,54 | 22,58 | 2l.43 20.98 26,34 28.77 24 91 21,47
7091 THR IND ATTITUDE Dae 19,40 | 20,42 | 20,88 | 19.13 18,23 19,51 18,44 17,83 17.24
7092 TIM REV RADIATOR DGC 15,856 17,82 17,47 16,55 16 62 17,59 17.39 18,86 13,65
=7 95 = L el L M=B VG- G TR B M= |+~ DGEr|=20.80=|-21; §1--—21:-87% [=20278-4~ 20, 69| —22:98-—|-—23-28=|-~21:85—[—18785—
7024 THM WBVTR ROOT DGC 12,86 | 18.71 | 16.07 | 13.77 12.00 16,49 14,63 17.17 12,58
7035 THM WBVTR RAD CT DGC 4. 81 8.17 8.68 6.99 5. 99 8.23 8.20 T7.2% g.22
7096 THM WBVTR STRAP DGC 16,62 | 196,32 | 1%.66 | 17,29 14.72 19 1% 19,07 17.58 15 28
7097 THR WB MT BAY 1 DGE 20,56 16,52 21,37 16,97 16.35 19,68 19, 58 18,11 15,22
7098 THM WB MAT BAY 1 DGe 20,22 1 18.90 | 20.3% | 17.12 16 65 20,81 21,00 18,31 17.07
7089 THM WBVTR SEP 3 Dae 18,60 | 20.55 | 21.05 | 18,45 17.99 19,69 18,88 17, 82 18,70
7100 TIN WBVTR SEF 17 DGC 21,81 | 28.66 | 24,23 | 22,02 20. 96 28,69 2857 27,34 23.18
7101 THH WBVIR 1 CENT DGC 21,49 28.72 24, 01 21,63 18.23 22,99 2. 9% 2].42 18,91
1102 THM WBVTR 2 BAY Dac 17,46 | 18,92 | 15,32 | 17,23 16,31 18.50 17.61 16.81 15.7%
Tida TIHM WBVTR 2 BY 15 DGC 21.00 | 28.16 | 28.82 | 21,73 21.85 31,92 33.62 30.81 24,68
7104 THM WBVIT. 2 CTR DGC 19.356 | 21,51 | 23,31 19.54 17.53 23.44 23,83 21,86 18,48
7105 THM METR B S8EP & Dac 18,08 19.30 1878 17,52 16. 74 198,45 18,77 17.66 16 13
7108 THM NBTR B SEP 1 DGC B0, 82 22.35 2z, 89 21. 61 22.04 33,87 34,90 82.33 36.18
7107 THM NBTR BM CTR nGe 19.37 | 21,04 | 21.34 | 13.51 18,94 24,31 24,15 22,68 19,42
T108 THM MSS$ MOUNT 14 DGC 19.18 { 21.15 | 21.70 | 20.08 2¢.70 88,41 34,50 31,19 24,95
TLO8 THM OA -¥ THRUSTER DGo 22,21 | 28,80 | 24,69 | 24,40 25,22 42,53 48,18 41,92 33.18
7110 TIIM MSS WBVTR BM DGC 18,14 | 20.08 | 20,53 | 18.18 17,38 21.15 20.93 19 42 17.15
Till THM 04 +X THRUSTER DGo 20,30 | 19 92 | 21,22 | 18,07 17,57 20. 90 20.84 18.41 17.73
718D THM AUX F1 T DGC 15. 69 8.49 |-18.90 9.68 10,29 20,22 11,83 13.4% 15.46
7131 * THMAUX P2 T Jacly 10,63 1 69 AL 5.64 25, 81 37.79 17.12 82,97 29,14

"W
*Funchion 7010 became mvalid alter an mtegrated cirowt chip farlure m the TMP on Orbit 4396
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Figure 11-1, Landsat-1 Sensory Ring Thermal Preofile
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Table 11-2,

Landsat-1 Compensation Load History

Compensation Load 51 tdus?

Otlits t 2 ¥ 4 g b 7 )
1 aunch 0 i} 4 0 0 0 n 0
2 [t} 1] ~ Y ~ 0 Y N
6 N N by Y A 0 hY Y
Iin ] 0 i} 0 ] 0 0 0
156 ~ S N Y Y 0 ~ S
194 a 0 0 0 0 [§] 1] 0
197 hY A ~ S by 0 S Y
761 N S 1} N S 0 ~ N
140 . Y (] hY S 0 o S
3484 S bt s X hY 0 9 N
3641 S Y o N LN ¢ 0 s
3646 Y N < . N 0 ¢ kN
4177 S S 1] N S 0 0 N
6872 hY b8 N X hY ] 0 Y
5966 ~ S [ EN ~ 0 0 B
8291 x A Ay A hY 0 0 S
8348 X Y 1] N * 1] 0 *
8449 X N b Ay x 0 0 ~
8472 ® » 0 by X ] 0 X
8638 X A AN N x 0 0 N
89238 X S 0 N ~ Q ] x
9558 BN N S x A 0 0 A
10410 kS BN [} AN bN [} it E
11125 0 ] 13 0 0 o 0 0
11126 X AN 0 Y \ 0 0 S
11127 0 ¢ 0 0 U 0 0

11133 AN X 1] hS A 0 ] A%
12604 S N X N X 0 0 b1
13206 b 0 hS 0 ¢

15584 X bY ¢ 0 A L} 0 0
22487 X X o 0 0 0 ¢ 0
23113 [ 0 1] 0 1] 1] 0 0

* Nofe x=0ON
0 = OFF

Is-1



SECTION 12

NARROWBAND TAPE RECORDERS (NBR)
LANDSAT-1



SECTION 12
NARROW BAND TAPE RECORDERS (NBR)

Narrowband Recorder-A operated satisfactorily during this report period, and has provided coverage for
MSS real-time operations as well as approximaiely 3-1/2 hours daily of normal orbital telemetry recording
and playback functions,

Table 12-1 gives cumulative operating hours for hoth recorders by modes, and Tabie 12-2 gives typical tele-
metry values,

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

NBR ON OFF Playback Record
A 17,337 24,395 696 16,641
B* 11,909 12,666 476 11,433

* Not used smce Orbit 15,253, 22 July 1975

Table 12-2, Narrowband Tape Recorder Telemetry Values, Landsat-1

Function Typical Telemetry Values - Orbits
3750~ -

Ne, Name 6 3751 10862 15256 20375 22928 23371 237181 24195
10001 | A - Motor Cur, (ma)

Record 190, 10 189,20 186,31 192,63 196.20 183,26 186,60 183,30 187 27

P/B 180, 00 178 69 180,00 N.A, 192 60 186,41 178,30 184, 57 173,97
10101 | B - Motor Cur. {ma)

Record 193.26 193,04 198,95 198,95 * * * * *

B/B 188,18 185.44 187 B89 202 1 ¥ * * * *

10002 | A = Pwr Sup. Cur, (ma)

Record 320 56 388,20 339 81 343 24 343,20 343,18 342,76 340,74 339,75

B/B 535.78 568, 38 567.75 N.A 572 90 576,97 569 48 567. 90 568, 44
10102 | B - Pwr Sup. Cur. (ma)

Record 317.62 | 336.05 350 00 346,75 * * * *

P/B 570,78 553,63 567 50 580 51 * * * * *
10003 | A - Rec, Temp, (DGC) 25.47 a4, 40 23.60 22,00 20,80 25 43 24, 53 23,65 22,44
10103 | B - Rec. Temp. (DGC) 24,58 23.41 23.41 23,18 18,40 21,26 20,71 19,63 + 18,06
10004 | A - Supply (VDC) =24.47 -24, 44 -24,62 -24,62 -24.60 -24 56 —24, 54 -24 56 -24 57
10104 | B - Supply (VDC) -24.44 | -24,51 | -24.20 | -24.57 | -24.70 | -24.71 -24,71 -24.71 -24 M,

N,A, - Data nol available
* = No data NBR-B out of service

ORIGINAL PAGE 18
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SECTION 13
WIDEBAND TELEMETRY SUBSYSTEM (WBTS)

The Wideband Telemetry Subsystem was returned {o operalional use on 1 February 1977 during Orbit 23063,
after a 3-month orbitzl adjust period.

Table 13-1 shows typical telemetry values simce Jaunch, All are nominal,

Figure 13-11s the AGC history at Goldstone. The scatter of data pomts and the recent elevated readings re-
flect variations 1o the ground station calibration and readout,

13-1
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Table 13~1, Wideband Modulator Telemetry Values, Landsat-1

WEBPA-1
Function Orhts

Number Name 26 1894 1944 2085
12001 Tmpt TWT Coll. {DegC) 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) 46, 89 43,54 43.48 45.01
12004 Forward Pwr (DBM) 43 18 42.88 42.61 43.15
12005 Rellected Pwr (DBM) 34,95 34.99 34. 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 2.63
12234 =15 VDC Pwr Sup A (TMV) 5.98 5.96 5.78 5.78
12235 +5 VDC Pwr Sup A (TMV) 3.94 3.94 3.94 3.95
12238 =5 VDC Pwr Sup A (TMV) 5.28 5.26 518 5.12
12240 -24 VDC Unreg Volt A {TMV) 5.56 5 51 5.42 5.49
12242 Inv. Temp (DegC) 20.60 23.43 24 71 24,04

WBPA-2

Function jorbuts |

Number Name a3 4096 10602 15233 20358 22081 23375. 23999 24194
12101 Temp TWT Coll. {Max) {DgC) 35,38 34.24 35.96 29,77 33,90 34,23 28,48 31,92 25,00
12102 Helix Current {Ma) 7 32 7.70 7.69 7.90 7.82 7.69 1.67 7.66 7.64
12103 TWT Cath, Cur. {Ma) 44 30 43.85 42,72 43.70 42,83 43,84 43,82 42,81 43,84
12104 Forward Pwr (DBM) 43,57 43.567 4347 43,52 43.41 43,50 43,17 43,36 43,21
12105 Reflected Pwr (DBM) 31 59 32.79 32,62 33.07 32, 60 32,83 31, 85‘ 32,71 33.18
12228 Loop Str, AFC Con Volt (1) (MHz) 111 -0.78 -1.12 -1.05 -1,53 ~1,93 -1,56 -1.98 -2,60
12229 Mod Temp VCO (DgC) 21.70 20 88 21.50 21.78 23.65 19,26 17 28 20,383 17,00
12232 +15 VDC Pwr Sup A (2) (TMV) 2.68 2.69 2.69 2.65 2.66 2,69 2,88 2.69 2,69
12234 -15 VDC Pwr Sup A (TMV) 5.90 5.98 5.92 5.81 5. 85 5,04 5,05 5.98 6,02
12236 +5 VDC Pwr Sup A (TIV) 3.97 4.01 4,01 3,97 3.96 4,02 3.90 3.90 3.90
12239 -5 VDC Pwr Sup A {TMV) 5,24 telemetry pomnt defective
12240 ~-24,5 VDC Unreg Volt A {(TMV) 5.43 5.52 5.46 5.44 5. 37 5,48 5,56 5.52 5.66
12242 Inv., Temp (DeC) 23.03 22.86 23.86 23.66 22,73 21,64 22,256 21,01 19,67

(1) Satisfactory if not -14, 0 to +14, 0. (2) B Power Supply not yet used i orhit
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ATTITUDE MEASUREMENT SYSTEM (AMS)

SEC

TION 14

The AMS subsystem was launched in the OFF mode and energized in Orbit 6. Its performance since Orbit
6 has been without incident. Attifude measurements made with the AMS are good agreement with ACS

fme attimde error measurements,

Table 14-1 gives typical AMS telemetry values,

Table 14-1, Landsat-1 AMS Temperature Telemetry

—il

L5-1

Orbits
Function Description Units 35 5099 10182 | 15254 | 20364 | 22928 | 23871 | 28761 | 24194
3004 Case~Temp 1 DGC 18,92 i 19,42 | 19,71 § 18,54 | 18,23 [ 19,59 | 18,68 | 17,98 | 17.24
3005 Assembly-Temp 2 DGC 19,15 | 19,76 { 19,96 | 18,73 | 18,51 | 19,98 | 19,08 | 18,29 | 17,45
14-1/2
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SECTION 15
WIDEBAND VIDEO TAPE RECORDERS (WBVTR)

WBVTR-2 has not been operated since 1ts failure in Orbit 148, 3 August 1972,
WBVTR-1 was removed from operational service after Orbit 9881, 2 July 1974, because of high mmor

frame sync error counts, The recorder has remamed mactive since suspension of engmeerme tests
zfter Orbit 10861, 10 September 1974,
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SECTION 16
RETURN BEAM VIDICON (RBV)

The RBV has not been reactivated since Orbit 196, but 1t is capable of operation throagh mdividual
component power switching. An assessment of the RBV performance was given in ERTS-1 Fhight Evalua-
tioh Report 23 July to 23 Octobar 1972,

IS-1 16-1/2
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SECTION 17
MULTISPECTRAL SCANNER SUBSYSTEM (MSS)

The MSS Subsystem 18 now operating m only three- of 1s four spectral bands, all above 0.6 micrometers
wave length. Band 1 (0.5 to 0.6 micrometers), the green band, was turned. off because of a failure,
probably m the +15V power supply, on March 3, 1977 durmg Orbit 23480.

MSS had been returned to service during Orbit 23063 on 1 February 1977, after the 3-month Orhit Adjust
maneuver for Landsat-1. It operated satisfactorily.

About mud-February, the sensifivity of the Band 1 sensors had gradually dropped so that the cal wedge no
longer reached saturation. It is not believed that this was related to the subsequent failure of Band 1,
hecause zll telemetry values remained normal until the power supply failed. Table 17-1 shows typical
telemetfry values since launch. The next-to-last column lists values after the sensor sensitivity had de-
clined below cal wedge saturation ineluding cal lamp current and 19V supply. All arve normal, Values after
the power supply failure are shown in the Iast column and are abnormal only for Cal Lamp Current and
+19V Regulator Output, consistent with the power supply failure and the turn-OFF of Band 1 + 15V, and
Band 1 HV.

MSS was returned to service, 3 bands only, during Orbit 23969 on 7 April 1977. The Cal Lamp current
shows a drop from 1.12 te 1.10 TMV, but this telemetry point reflects ground returns from other current
to cause this apparent drop. Computer printouts of sensor response to cal lamp generation of the cal wedge
show identical responge level before and after the faxlure, The 19 VDC supply shows a rige of 70 ma, con-
sistent with the hypothesis of a partial short in the +15 VDC power supply.

Figure 17-1 shows the number of scenes imaged at each geographical location in the first three years of
operation, Figure 17-2 shows the number of scenes imaged smee the first three years. Inthese maps,
only those scenes recejved by U, 8, ground stations are shown. Scenes transmtied to Canada, Brazil and
Italy (44% of total) are not shown

Figure 17-3 shows secenes imaged 1m this report period.

Table 17-2 shows the history of sensor response to a consiant input radiance level, Each sensor is sampled
at 5 radiance levels, and all show essentially the same trends. Only one of these levels (the second highest)
18 listed in Table 17-2. Sensor 22 has declined most (22%) since launch. This 18 twice the average sensor
deelime, Sensor 14 hag jomed sensor 13 in mmereasing sensitivity since lawmch,

Line length history is also shown in Table 17-2.

Sun cahbrations, performed every two weeks, contmue to show nominal performance,

I.8-1 17-1/2
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Table 17-1,

MSS Telemetry Values

Function ) Telenget;gy_q.il_xgs in Orbits
No. Name 20 5060 | 10587 | 15233 | 20358 | 22471 | 23371 | 23455 | 24208
15044 | FOPT' 2T (DGC) |17.46 | 19.84 | 19.75 | 18,15 18,07 | 20,17 | 2142 | 2152 | 17.54
15046 | ELEC CVR T (DGC) |19.37 | 21.83| 21.96 | 20.20 | 20,11 | 20 51 | 22.25 | 22.53 | 18.60
15048 | SCAN MIR REG T (DGC) [16.35 | 19.77 | 20.48 | 20.94 | 21,90 | 25.35 | 25.80 | 25.16 | 19.45
15050 | SCAN MIR DR, COILT (DGC) |15.94 | 19.30 | 19,78 | 19.21 | 19,96 | 22 51 | 24.43 | 24.60 | 18.84
15052 | ROT SHUT HSG T (DGC) |16.91 | 20.07 | 20.23 | 18.74 | 18,78 | 20.57 | 22.07 | 21.96 | 18 15
15043 | FOPT 17 (DGC) |17.67 | 20,01 | 19,93 | 18.35 | 18,28 | 20.37 | 21.58 | 21.71 | 17.76
15045 | MUxX T ‘DGC) 121,19 | 22,03 | 23,87 | 26.92 | 28,63 | 28,02 33.83 34, 57 30.10
15047 | PWRSUP T (DGC) |17.41 | 20,00 | 20.21 | 19.83 | 20.28 | 21.51 | 22.67 | 23.06 | 18.42
15049 | SCAN MIRDR, ELCT (DGC) (16,12 | 19.41 | 20.23 | 21,16 | 22,41 | 23.42 | 24.55 | 24 o7 | 19.12
15051 | SCAN MIR HSG T (DGC) (15.60 | 19.05 | 19,49 | 18,40 | 19,04 | 22.16 | 24.19 | 24.39 | 18 71
15040 | MUX -6 VDC (TMV) | 4,03 [ 4.08| 3,98 | 4.02] 4,03 [ 4, 03 4,03 4,083 4,08
15042 | AVE DENS DATA aMv) | 1.67 | 2.13| 205 | 2.28) s ! 12 | 202 | zo9 | 1o
15054 | CAL LAMP CURA vvy | Lz | nie| niz| T2 a2l 192 11 1,12 110
15056 | BAND 2+ 15 VDC (TMvy | 5.10 | 5.10| 5.04| 510 5101} s 10 5 10 5.10 5 10
15058 | BAND 4+ 15 VDC (tMv) | 5,10 | 510 5.04| 510 5100 510 5.10 5.10 5.10
15060 | +12 -6 VDC REG (TMV) | 4.82 | 5.02| 4,97 | 5021 502 | 502 5. 02 5.02 5.02
15062 | + 19 VDC REC OUT (TMV) | 4.80 | 4.90 | 4.97 | 5.03)] 503} 503 5.02 5.01 5,08
15064 | BAND 1 HV A (TMV) | 5.10 | 5.16 | 5.12 | 5.12| 512 | 5 12 5.13 5.12 OFF
15066 | BAND2HV A (TMV) | 4.50 | 4.52 | 4,52 [ 4,50 | 4.50 | 4. s2 4,52 4,52 4,50
15068 | BAND 8 HV A (TMV) | 4.60 | 4.82 | 4.62 | 4.62 | 4.62 | 42 4.62 4,62 4.62
15070 | SHUT MOT CON OUT (TMV) | 2,48 | 2,44 | 2,47 | 2.51| 2.50 | 2 50 9,47 2. 50 2, 50
15041 A/D SUPPLY (TMV) 5.93 5,93 5.87 5,93 5,92 5.03 5.92 5.93 5.93
15053 | SCAN MIR REG V (T™MV) | 4.42 | 4.51 | 4,51 | 4,61 | 4,61 | 4 41 4.60 4.61 4,60
15055 BAND1+15V {TMvV) | 4,97 4,97 4,92 4,97 4,97 4 97 4,97 4,97 OFF
15057 | BAND 8+ 15V (TMv) | 5.00 | 5.00] 4.94 | 500} 500 5.00. | 5.00 5,00 5,00
15059 | -15 VDC TEL, (rmv) | 5,02 | 5,02 502 503 | 5,02 ) 5.02 5 02 5.02 5.02
15061 | +5VDC LOGIC REG  (TMV) | 4,82 | 4.81 | 4.77 ] 4.76 | 478 | 4 80 4.8 4.75 4.73
15063 | -19 VDC REG OUT (Tnryy | 3.43 | 3.89f 3,50 | 3.58 | 3,57 | 3.57 3.57 3.57 3.61
15071 | SCAN MIRDR, CLK  (TMV) | 1.93 | 1.97| 1.98} 2,00 | L96 | 2, 00 1.95 2,00 2,00
LsS-1 ORIGINAL PAGE 13 17-9
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Table 17-2, MSS Response History Landsat-1

Quantum Level for Selected Word (0=Black: 63=White)

< ;Ist Year — et 2nd Year®-etird Year -wmie—4th Year w-p——5th Year— %SSE:%
"Band | Sensor | Launch| 2-4 Quar.| 5-8 Quar., | '9-12 Quar, | 13-16 Quar, |17-18 Quar angf?er Launch
1 43 39 39 38 37 37
2 44 39 40 10 39 38.5 POWER
3 43 38 40 40 39 39,5
1 4 45 38 39 30 38 37.5 SUPPLY
5 41 36 35 34 32 31 FAILED
6 43 39 41 41 40 39
7 47 43 43 42 41 41 40 ~15
8 46 41,5 41 41 40 39 40 -13
9 47 44 42,5 42 41 40 40 ~15
2 10 46 42 41,5 41 41 40,5 40 -13
11 47 42,5 42 42 41 40 41 -13
12 45 42 42,5 42 42 41 42 | -7
13 46 46 49 51 52 52 55 | +20
14 44 42 42 42 42 42 48 |+ 9
15 45 42,5 42 41 41 40 42 -7
3 16 40 37,5 37.5 37 37 37 38 | -5
17 42 39 40 40 40 40 41 |-z
18 44 40 40,5 4% 41 40.5 41 | -2
19 28 28 a7 25 23 23 24 ~14
20 25 26 25 23 21 20 20 -20
21 26 27 26,5 25 23 22 22 -15
4 22 23 23 22 21 198 19 18 =22
23 22 22,5 23 21 21 20.5 20 -9
24 24 23.5 24 23 22 22 22 - 8
Linc Length | 3221 3219 3217 3216 3217 3216 3215 |- 0.19
17-10 11
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SECTIOHN 18
DATA COLLECTION SUBSYSTEM (DCS)

The Data Collection Subsystem was turned OFF after Orbit 12690 on 19 January 1875 and the Data Collection
mission was assumed by Landsat-2 at that time, The Landsat~1 Data Collection Subsystem remains operational
and conld he returned to service any time.

Ls-1 18-1/2
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LANDSAT-1
SPACECRAFT ORBIT REFERENCE TABRLES
FROM OCTOBER 1976 THROUGH MARCH, 1978
ORBIT 2133% THROUGH 28966

FLIGOT DAY 1531 THROUGH 2077



L ANDSAT=1

8CT21976
| | GMY | FI IGHT | SPACECRAFT | REFFRENCE | REF ‘I CYrLE |
| DATE | DAY | DAY { @rSI¥s___t_ _8RBITS | DAY 1 Nee 1 __
i 1 1 275 | 4B31 | 24339~21352 | 14n=153 | 11 | «5 |
| 2 | P76 | 4532 | 933:?-21?46 | 15%=167 | 12 | =5
| 3 4 277 1 1533 1 21357=21350 | 1e’A~1d1 | 13 | =3 |
| 4 ) P78 | 1534 | 21s31%2139%% 1 152=195 | 14 w3 |
[ 5 | P79 | 4535} 21395%21408 | 196~209 _t 15 5 |
: n ] P40 | 1838 | 2140Y9=g1422 | 210%223 | 1e | 5
| 7 | 261 | 1537 | 21423=21436 | 224237 | 17 | 25 |
! 8 ] 282 1] 1538 2143721450 | 238251 | 1% | AT
; 5 3 Ps3 | 15335 | 2145121464 | 17 1%y 1 6
| 10 | 284 | 1540 | 21465=21478 | 15« 28 2| =6 |
141285 j_ 841 | 21479=24492 | 29« 42 | 3 ré |
| 12 | P86 | 15427 81493 21506 | 43= 56 | 4 g6 |
{13 | 287 ) 1543 } 21507-215%20 }__57=- 70+ 8 ) _=6___|_.
| 1% |} 288 | 154%4% 21521%21583% | 71% 34 | & 26 |
| 45 |} P83 | 1543 | 21535=2154% | A= 98 | 7 1 %6 1
[ 15 | 290 | 1546 | 21549<21a61 | 99=111 | & 26
|17 | P91 | 1:47 _1 21562+21575 | 112«123% | 9 1 46 |
|15 ) 292 1 1548 | 2187b=¢1589 1 126-1397 1710 | ®6 |
|19 | 293 | 1543 | 215390=21a803 | 140=1%3 | 11 4 ~6
T 20T 294 71T 1850 T 21604=21617 | 15%&=107 | 12} s6 |
{21 | P98 | 1521 | 21618=21631 | 168&=in1 | 13 | 26 |
| P2 | P96 | 1552 | 21632=21645 1T 1<p=1957 ] Tia |7 6 T 7
| P31 297 1 4553 | 2164e=21s639 | 1%5*2‘ 1 15 ~H
T Tee T P98 T TyBbY T 21660216737 21a3=2P73 1 16 1 =6 |
| @b | 299 ;1 45050 | 21674«21687 | 224=237 | 17 | eb |
TV T es ] 300 ] 1956 T 4 2168&=21791 | T 238=231 | 13 | %6 i
| P71 301 | 1557 | 21702-21715 } 1= 14 | 1 ~7
| 28 ] 308 ¢ 15087 | 21718=21729 | 15= 28 | 2 i $7
i P9 | 303 |__ 1559 1 21730-21743 | 29= 42 3 K47
1T B30 T 304 | 18607 | £1744=21757 473w Db 4 7 |
|31 | 305 § 150l | 2173%=21771 | §J= 70 t 5§ =7 |
ORIGINAL PAGE 1§
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LANDEAT -4
NBY21876

wq:ll--ugn'-b--cﬂﬂn—anpﬂa--a--Uﬂ-cemgnﬂ,-ag--_npn---’-cnnu-ﬁna_--

| | GMT | FLIGHT | SPAGECRAFT | REFFRENCE | RBF | CYCLy

{ DATE | DAY | DAY | BREIY¥S [ ERBITS | DAY | NB, |
l:ﬂ.ﬁ.aﬂ----l'-n"ia'---t-!-llf-ﬂﬂﬂ"--Uﬂ---.----u--rcu_----unnﬂﬂ----a
I t | 306 | 1562 | 21772=2178" | i | I
! » | 307 | 1303 | 2173e=z1799 | | i |
t 2 ] 308 | 1Be4 | 21800%2i812 | | ! J
| & | 3p% | 1565 | 21813=2182s6 | } i }
| § 4 310 | 1866 | 21827=21b40 | r [ |
| 6 | 311 | 1867 | B1841-21854 | i i |
I 7 ] 312 | 1568 | £1555"2186R | I I I
I B | 313 | 1865 | 2136921882 | f | 1
] 9 3 314 | 1570 | 21883=2183s& | I ! I
i 10 4 35 § 1871 | 21397=21%40 | | | I
| 1% § 31& | 18572 | 21211=213%24 | i | |
i 12 4 317 | 1873 | 21325=2193R | i i 1
i 43 ¢ 318 | 1574 | 21939=2135p7 | | | i
| 1k ¢ 319 } 1B7S | 21953=2i96s | REFERENCE FRAME BEINg
| 45 } 320 | 1576 | Z1967=2198¢p | SHIFTED THREE DAYS i
| 16 | 321 1 1577 | 21981-21334 | (NBV 76 = JAN 77) |
;87 § 322 1 1578 | 21999=22008 | i i i
| 18 ¢ 323 | 1879 | 22009=2202?7 | i b i
1 19 | 324 | 15sg | £2023°22036 | ] I |
| 20 4 325 | 1laai | 22u37-=228050 | | i I
{ Pt 4 326 | 1882 | 22051=22063 | | i i
{ 22 327 3 1883 22u6%=28077 | i ] 1
| 23 4 328 | 1B58%F 22u7a=22091 | i | |
| P& 4 329 4 1585 | 22032=22105 | i { I
| P54 33p | 1B&6 | 2210v=22119 | | i i
y 26 4 331 | 1587 | 22120728133 | ! |

;] 27 4 332 | 18388 c2134=22147 | | | |
, P8 j 333 | 1B8Y | E2148=2B161 | I ! ;
i 29 | 33& | 15920 | EF1l6e=22176 | | I 1
| 30 4 335 } 1591 | Z2l7e=cel&9 | i i i
m-ﬁ-.--Gﬂ---!-----.-.'-h--'--------E.--unup--—-u---.ﬂtﬂﬂ-'“-uoa
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LANDBAT=1
DEC»1376

'
PR Y FY YT Y LY EER LY N L A Rl i b Bl BT S Y B E T N TR L N RN e

i I GMT | FLIGHT | SPACECKAFT | REFFRENCE | REF | CYCLE |

i DATF 1+ DAY CaY | bRe TS ] GrRBITS | DAY | NBe
i {1 | 336 1 1892 | w2i%0=22203 | | I |
I 7 | 337 1 1553 | cécudmle2l7 | { i i
] 3 | 338 ) 1594 | £2z14=22234¢ | i I i
i 4 § 339 | 15%5 | 2223&"22245 | ] i |
i B | 340 | 1596 | 22c40"28259 | | ! a
i & } 341 | 1897 | 2226Q=22273 | I | I
i 7 4 342 | 1598 | 22874=22287 | ) I |
[ & | 343 | 1599 | ZZ2c«3u%22s01 | | | }
I 9 | 344} 1600 | B2302~22314 | ; I I
| 10 1 348 ; 1601 | £2315=22328 | | i |
| 11 | 346 | 1602 | £2325=2234p | | | .
| 4P } 347 | 1603 | 223+3=2235s6 | | } i
| 13 | 348 | 1604 | 22357=22370 | i I '
| 14 4 349 | 1605 | £2371=22384 | REFERENCE FRAME BEING |
i 185 ) 3Bp | 1606 | 22385%22398 | SHIFT&D THREE DAYS I
t 16 | 351 | 1607 | 22323-22412 | (NBV 76 = JAN 77) b
| 17 § 3%2 | 1608 | 22413=2R426 | } | ]
I 18 } 353} 16098 | 22427-22%40p | | I |
P19 | 354 1 1610 | 22441=22454 | | ] 1
I 20 t 355 } 1611 | 2245022468 | i i I
P21 ) 356 | 1612 | &2459+2R48p | i i I
| PP} 3b7 | 1wil3 | £2433=2249s | I I i
| 23 } 3D8 | lel4 | 22437=28510 | I | |
| 24 | 359 | 1615 | 225%11-22524 | | i [
| 25 | 360 | 1616 | 22920=28538 | i ] |
| 26 361 | 1617 | 22533=22552 | 1 | i
| P74 362 | 1618 | d2v53=22565 | | ] |
i PR 363 | 1613 | 22%50=22579 | i | [
[ P9 4 364 | 1620 | B2usyu=2B593 | , | ,
| B0 4 365 | 1621 | E29I4=22del7 | | ; |
] B1 } 366 | 1622 | 22eJe=22621 | | I {

LS-1



LANDEAT =
JANZ 1977

-nunuaumunmen-'DcH--u-nol‘-u--Bﬂnuuuqn-w‘.-hdu,uga.gggﬁunw-uuunb,ﬁq

I + GM¥ § FLIGHT | SPACECRAFT | REFFRENCE | REF | CYCLF

1 DATE 4 DaY | DAY | FLEDE § ! BRBITS | DAY 1 N8,
! 1 | 1 | lep3 | Z22224=22638 | 1 i [
| A1 2 | 1624 | 22036=22649 | [ | i
i | 3 | 1625 | 22ob0=g2péb3 | | | |
t 4 4 1 1626 | 22664=2R677 | | | !
} 5 ] 5 | 1627 | «l2ole=2r091 | ] J i
! & | 6 | 1628 | 220392722705 | - | b I
i 7 7 1 1629 | 2270e"2r719 | ] i i
i & | & | 1630 | 22720%22733 | f | |
] 3 | 8 ) 1631 | 2273%°22747 | | 1 !
b 10 ¢ 10 | 1632 | é2l4d=2r764 | | i |
I 11 | 14 | 1633 | 22%62=22778 | | | i
I 12 )} 12 | 1634 | 22770%a2278g9 | l— }
I 13 1 13 | 1635 | £2790=22803 | ! | !
P14 | 44 | 1636 | 2280422816 | REFERENCE FRAME BEING
I 15} 4B | 1637 | 22317=22830 | SHIFTED THREE DAYS I
i 16 16 | 1638 | gzo3i=egcha | (NBV 78 = JaN 77) i
b17 4 17 | 1633 | 2254D0=22438 | ! [ i
I 13 | 18 | 1s4) | Z2o3¥=22a7p | } | I
i 19 b 19 1 Lle4l | edel3=2eess | 1 I i
PO 1 20 1 luw2 | 2eod7=22900 | i I |
I 21 1 21 | 1643 | 22301=22914 | i 1 j
b 2”2 | EZ2 | ib44 | 4R2210o=2R328 | I i I
I 23 | 23 | 1843 | 22523=22%%4p | | ! I
i P& | o2& | 16546 | 2294%3=2295s | I i i
i 25 } 2B | 1647 | 2R2357=2297q | ] | ]
| P6 25 | 1o48 | £2271%22984 | I i I
bR7 4 27 | 1643 | 22985-22398 | ] | !
1 PR} E8 | 1650 | €2%323-23ui7 | | i |
i 29 | 29 1 1&51 § 23913-2302s4 | I | i
i 30 4 30 | 18b2 | 23u27=23040 | | i |
i 81 ¢ 31 | 1653 | Z230¢1=23054 | I i [

LA LR L LR bl R il e e i Y L L L L L L L e
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LANDBAT=1

FEB21977

SR L R R L RN N R X B Al ol bl R Rl el i B Al B R R SR R R R Al B R N Rl R i ]

; } “MF—+—ELIBH?"4 --SPACECRAF - —REFFRENCE—} REF—|- CYCLE -

| DATE | DAY | DAY Gral¥S f GrRBITS | DAY NGB, i
I 1 1 32 | 1654 | 23054=23067 | 14n=153 | 11 | 92 |
jemP ) B3 | 1655 |} 23ub6&m23081 | 154%167 | 12 | 92 |
i 3 ] 34 1656 | 23u82+230%5 | 168R~181 ; 13 | 92 |
gt} -—B38 1687 {._23Q70"23109-}- 18p=495 - ik} --32 -
| 5 | 36 | 1658 | 23110%23123 | 19&=209 | 151 92 |
———b .y 37 - 1653 | 23124283137 | 21n%223 | 16 | 92 |
I 7 3 38 | 1660 | &83135=23151 | 224+237 | 17 | g2 i
—j-—8 -3 39 | 1661 | 23152=23165 | 238=p51 | 18 | 92 |
| g | ko | 1662 | 23166"23179 | 1~ 14 1) 93 |
1D — 41 | - 1663 | 23120723193 | - 1R=.28 2 | 93 |
(11 } 4B | 1664 | 23194%28207 | 29= 42 ; 3 | 93 |
e -§R-- ) 43 | 1663  23208=23221 | 4= 56 4 & ] g3
\ 43 | 44 | 1666 | 23222=28235 § 67« 70 | 51 93 |
- -4y 4B.y. 1667 | 23236%23249 | 7e4~ 84 | 6 | 93
1 15 4 46 | 1668 | 2325023263 | B8R 98 | 7 | 93 |
b %6y — 47 . 1669 | 23z64%23276 | .. 99111 | 8 | 93
{ 17 4 48 | 1670 | e3c77=2328q | firv125 | 9 i 93 |
{18 | 49 1671 | 23291-23304 | 124=139 4 10 | 93
119 ¢ 50 | 1&72 | £3309®23318 ) 14p*153 ¢ 11 | 93 |
i 20 ¢ b1 | 1673 | 23919723332 | 1Bs=18/ | 12 | 23
| 21  be } 1674 | 23533=2334%6 | 16R=181 | 13 | 93
¢ 22 + B3 | 1675 | Z3s47"2336p | 18p=195 | 14 | g3
| 23 4 Sk | 1676 | 23361%23374 | 19a=202 | 15 | 93 |
. 24 y 5B | 1677 4 23375=23388 | 21p=223 | 16 | 93
i 25 3 b6 | 1678 | 2333Y=23402 | 224-237 | 17 | 93
.26 1 67 | 1679 | 23403%23416 | 23rR=r51 | 138 } 93 |
iy 27 1 58 1 1680 | E3417+2343¢0 | 1 14 1 94
I 28 ] B9 . 1681 | 2343]1-23444 | _1ne 28 2 | 94
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LANDBAT=1
MAR¥1977

SO ODooTAgGO NS aw PSoomaa®

L3-1

PR e MRS g oo M oo PRSI TRE 0w

} GﬁinmeLihHF~+—MSPAL&CRAET_qwangRENCE-;_gis 1 LYCLE- j———

---ﬂﬂﬁﬂﬂpﬂu-,m-ﬁug---Bw’ﬂ---l‘ﬂu-nh--ﬂ_ga-ngggwup---ﬂunom-ﬂﬂg-pg

1 PATE 1 ‘DAY

i 1 ] 60
-4 2 } 63
| 3 1 b2
— o B - B3
i 5 | b4

I & | ©b
[ 7 | 66
] E 87
I 9 ; 68
j-- 10 &8

| 11 + 70

TR F- R B |

j 33 4 72
~4- 1% 3. 738
[ 15 |} 74
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INTRODUCTION

This 1s the tenth report m a continuing series of documents 1ssued at launch, and thereafter quarterly,

to present flight performance analysis of the Landsat-2 spacecraft,

Dogcument No,

758D84214

755054228

755D54255

755054268

765D54207

T65DS54248

765D54263

765054278

7T5D54204

Title

Landsat-2 Launch and Flight Activation
Evaluation Report, 22 to 26 Jamary 1975,
Launch through Orbit 50 and Orbit Adjust
Operatron,

Landsat-1 and Landsat-2 Flight Evalua-
fion Report, 23 January 1975 to 23
April 1975,

Landgat-1 and Landsat-2 Flight Evalua~
tion Report, 23 April 1975 to 23 July
1975,

Landsat-1 and Landsat-2 Flight Evalua-
tion Report, 23 July 1975 to 23 October
1975,

Landsat-1 and Landsaf-2 Flight Evalua-
tion Report, 23 October 1975 to 23
January 1976,

Landsat-1 and Landsat-2 Flight Evalua-
tron Report, 23 January 1976 to 25 April
1978,

Landsat-1 and Landsat-2 Tlight Evalua-
tion Report, 23 April 1976 fo 23 July
1978,

Landsat-1 and Landsat-2 Flight Evalua-
tion Report, 23 July 1876 to
23 October 1976

Landsat-1 and Landsat-2 Flight Evalua-
tion Report, 23 Ccicber 1976 to
22 January 1977.

Previously issued documents are:

Date
21 March 1975

15 August 1975
1;) October 1975
1 Decembar 1975
29 Februar; 1976
14 July 1976

15 QOctober 1976

30 November 1976

22 February 1977

This report contains analysis of performance for Orbits 10,200 to 11,460 for Landsat-2,

L5-2
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SUMMARY
LANDSAT-2 OPERATIONS



SECTION 1
SUMMARY LANDSAT-2 OPERATIONS

~

The Landsat-2 spacecraft was launched from the Western Test Range on January 22. 1975, at 022:17:55:51,

604. The launch and orbital injection phase of the space flight wére nominal and deployment of the space-
craft followed prediciions

All systems confinue normal except Forward Scanner Pressure, Forward Scanner Pressure Telemetry, and
Wideband Video Tape Recorder No, 1 (WBVTR-1), The Forward Scanner Pressure had begun leaking before
launch but will not affect scanner performance. The Forward Scanner Pressure (Function 1003) telemetry
became erratic 1 Orbit 2244 on 2 July 1975. 7 -

WBVTR-1 failed to rewind on Orbit 1021, 5 June 1975, and had intermuttent operation until Orbit 2238

2 July 1975, when normal operation was resumed WBVTR-1 had a new anomaly in Orbit 2683 on August 3,
1975 because of falure of one of the 4 heads. As a result, it cannot be used with MSS data, but will perform
satisfactorily with RBV data because RBV provides a synchromzing pulse which permits data from the bad
head to be isolated and elimmmated, The loss of 25% of the data1s obscured by substituting an adjacent line
of data mawntamimg usefulness of the scene for most purposes. Since Orhat 7181 on June 20, 1976, the
recorder has been used regularly m this service recording RBV data unfil farture of a second head in Orint
10086, 15 January 1977. All operation of WBVTR-1 was discontinued on that daie,

WBVTR-2 started rewind but stopped prematurely in Orbit 1919, 9 June 1975, and again in Orbit 3854,
26 October 1975, with the cause unkmown. Unit remains operational.

Batteries 1, 5, and 6 have been turned OFF for restoration cycles and returned to service after 2 few weeks.
Battery 1 i1s now OFF, since Orbit 11,420 on 20 Aprd, 1977,

Spacecraft performance has not been degraded by these anomalies except as indicated, Table 1-1 shows
cumulative m-orbit payload system performance.



Table 1-1., In-Orbit Payload Systems Performance Launch thru Orbit 11, 515 (4/27/77) Landsat-2

RBV Total Scenes Imaged 2481
Avg, Scenes/Day m Operation T
Total Area Imaged (million sq. n mi1.) 21,6
ON TIME (hr.) 23.8
ON/OFF Cycles 309
% Real Time Images 70
% Recorded Images 30
MSS Total Scenes Imaged 155,439
Avg, Scenes/Day 188
Total Area Imaged {(million sq. n. m.) 1354
ON TIME (hr.) 1743
ON/OFF Cycles 11, 306
% Real Time Images 72
% Recorded Images 28
DCs Messages at OCC 999, 289
Users 48
ON TIME (hr.) 19, 818
WPA-1 % Real Time Mode 69
% Playback Mode 31
ON TIME (hx.) 102
ON/OFF Cycles 663
WPA-2 % Real Time Mode 68
% P/B Mode 31
ON TIME (hr.) 1499
ON/OFF Cycles 8410
WBVTR-1 % Record Mode 38
% Playback Mode 141
% Rewind Mode 20
% Standby Mode 1
Time Head-Tape Contact (hr.) 121.7
Cycles Head-Tane Contact 1950
ON TIME (hr.) 154
WBVTR-2 % Record Mode 38
% Playback Mode 41
% Rewind Mode 20
% Standby Mode 1
MFSE Count in P/B ~10
Time Head-Tape Contact (hr,) 732
Cycles Head-Tape Contact 9303
ON TIME (hr.} 926

ORIGINAL PAGE I8
OF POOR QUALITY




SECTION 2
ORBITAL PARAMETERS

During this report period, Landsat-2's ground frack has been maintained within 8 nm longitude error at the
equator, This was accomplished by controlling the ACS Pitch gates through use of the Prtch Position Bias
mode. (See Section 4 also.) Therefore, no orbit mamtenance burn of the OAS was required during the
curvent report period,

The error in longitude smee lammch as a function of time and orbit maintenance burns 1s shown 1n Figure 2-1,
Figure 2-2 shows the change 1n mean looal fime at the descending eguatorial crossings,

As of 24 January 1977, Landsat-2 has descending equatorial crossings at approximately 9:17 AM local time
as opposed fo 8:38 AM for Landsat-1, A projection of the variation of mean local time at the descending
modes for both spacecrafts 1s given in Figure 2-3,

The difference in orhital periods between Landsat~1 and Landsat-2 caused a drift in the angular phasing
between the two satellifes with Landsat-1 converging on Landsat-2, Landsat-1's orbit was adjusted between
20 October 1976 and 28 January 1977 in order to increase the fime (angular) separation hetween the Landsat
spacecrafts, At the conclusion of the Landsat-1's orbit adjust program on 28 January 1977, the GMT time
dgifference (not local time difference) separating Landsat-2 from Landsat-1 at their descending nodes was
29,73 minutes, Figure 2-4 shows an approxumation of this phasing pattern,

The Brouwer Mean Orbital Parameters for Landsat-2 are given in Table 2-1, Appendix B gives ground
trace repesat cycle predictions,

Table 2-1, Landsat-2 Brouwer Mean Orbital Parameters

Element Semiz\Myor Anomolistre “odd Arpument Right Men
Apogee Perigee | Inelin dion Anis Perlod Period of Perigee | Astension Anomly

Date EM} (Bl {Deg } {RAD) Eccentricity {Min) (\1nh {Degh {Deg) (Dog!
25 Jan 1975 915 0 901 36 99 093 7286 -i62 0 000923 103 165 - 27t 832 86 637 139 578
8 I'eh 197.‘5" 916 84 898 47 99 096 7285 820 0 001200 10, 131 - 236 040 99 347 134 53
21 Apr 1973 017 85 897 10 99 079 7183 788 0 001403 103 131 104 266 G2 33 17 239 117 183
25 July 1975 917 45 897 68 99 071 7283 133 0 001336 10} 130 108 165 166 118 264 891 13 536
23 Get 1975 916 70 898 39 99 059 TI85 62 0 0061250 10} 130 03 266 281 749 331 366 237 271
24 Jan 1976 97 b ST s LENTY 28 731 LN TR ¥ Lo, 150 14,200 a1 621 43 Ind L 1T
28 Apr 1970 917 &7 897 41 09 029 7283 321 0, ¢01 =8 LUEIREE] Jus 265 138 5 172,774 30 ¢33
22 July 76 16 82 a9 30 a9 021 7283 64T 0 Q01231 101 14n 101 264 253 964 260 921 286 034
220ct 76 816 v3 295 09 29 009 T8 bYu 0 001251 10, 143 10, 264 ¢ TH 330 795 17 119
22 Jan 77 917 59 897 47 98 993 7285 683 0 00133t 103 140 103 265 111 579 80 587 638 153
22 Apr 77 916 84 898 09 98 975 7385 633 0 aD1287 103 147 103 263 221 210 168 277 318 768

1 Post launch

2 Afterthe of phasing ma TS teted in Orhit 212
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SECTION 3
POWER SUBSYSTEM (PWR)
The Power Subsystem on Landsat-2 has performed satisfactorily throughout this report period.

The solar arrays continued to provide excess energy above spacecraft and payload requirements and ave
expected to support the Landsat-2 mission through 1977, The percentage degradation of the arrays 1s
plotted as a function of days in orbit in Figure 3-1, along with the pre~launch predicted array degradation,
The array degradation at the end of twenty-seven months in Orbit 15 19, 1%, which 1s higher than predicted,
The projected values of midday array current are plotted in Figure 3-2. Here the array current is adjusted
for sun intensity and array degradation, as well as sun angle. Along with the same curve is plotted the
actual felemetry values observed until the end of the current report period,

The battery packs on-line averaged 10 to 11% depth of discharge (DOD) during this report period, Battery 5
was turned OFF for a restoration cycle i Orbit 10249 (Janvary 26, 1977) and turned back ON 1n Ozt 10657
(Februarxy 24, 1977). Battery 6 charge and discharge characteristics became unstable a fourth time and it
was furned OFF in Oxbit 10962 (March 18, 1977) for a restoration eyele and was returned o normal operation
in Orbit 11311 (12 April 1977), Batiery 1 was turned OFF for & restoration eycle in Orbit 11420 AIl other
battery pack performance remained satisfactory, Battery voltages have been maintamed within swtable
limzts with Tandsat-2 power management procedure, excess array energy being dissipated through auxiliary
loads, Temperatures rarged from 16,5 to 29,2°C during this report period.

The power subsystem electronics have performed well during this report period with all regulated voltages
stable. Table 3-1 shows major subsystem parameters and Table 3-2 shows power subsystem telemetry for
selected orbits. Some parameters in Table 3-1 may be slightly different from those in Table 3-2 because
Table 3~1 uses a power management {ime span (night followed by day), whereas. the time span used m
Table 3-2 is the playback period from the NBR,

The shunt limiter on Landsat-2 has operated several times since launch and has held the solar array bus
voltage at gpecified levels.

Fipure 3-3 shows the actual variation in sunr angle to orbit plane and solar panels for Landsat-2, Figure 3-4
is a prediction of the sun angle through 1977 for Landsat-1 and 2,

ORIGINAL PAGE 10
oF POOR QU



g8

DEGRADATION %

+2

-8

~-10

=12

-14

~16

~18

~20

~22

~24

.

ACTUAL SOL.AR ARRAY

Ly (MIDDAY)
(1 AU NORMAL, SUN)
(15.0 AMP BASE)

————————————— LANDSAT-2

PRE-LAUNCH PREDICTED
SOLAR ARRAY DEGRADATION (MIDDAY)
¢ = 3.25 X 101! DENI CM* DAY

LANDSAT-2

DEGRADATION

\
—19, 1% '
27 MONTHS \

||11\il 1 ll1il|l!‘ 1 ] |_ll||l1 t !_llillll

10 100 . 1000 10,000

LANDSAT-2 DAYS FROM LAUNCH

Figure 3-1. Landsat-2 I, (Midday) Degradation vs, Days



g-8T

b nd ¥00d 40
‘élﬂa%vva Y NIOIE0

g-€

HIGH NOON SCLAR ARRAY CURRENT (AMP)

i6

13

14

13

LANDSAT-2

HIGH NOON
SOLAR ARRAY CURRENT

PREDICTED CURRENT
ADJUSTED FOR SUN INTENSITY
SUN ANGL.E AND RADIATION
DEGRADATION

PREDICTED

ACTUAL
FULL MISSION

{(PEAK LLEVEL)

RBY,_ + 20W_WBDLK (450 FME) _

MSS + | WER + 20W WBDLK (250 FME)

> (AVERAGE LEVEL)
(PEAK LEVEL) MSS + 20W WBDL K (450 FME)

(AVERAGE LEVEL)

—

CURRENT
REPORT PERIOD

l | l 1 | I l L }

100 200 300 400 500 600 700 800 900
DAYS IN ORBIT

Figure 3-2, Landsat-2 Midday Solar Array Current



SIIYDIA (MIYWHON TANVd YV IOS OL 3TIONV NNS) (EE-F =)4

-— o © o ~ o 1 s 0 ™ - o - of o T 0 © r~
1 1ttt 1117 7] {1 b 1 ["]
—
a
o
Il
Z Ll
u o —_
&b
op
L
[
| | _ | |
<t [y} o — o 23] w0 I~ w 1y} =t ™ o ~— [ (7] [s2] P~ [1s)
== =r =r b3 =r oy o} 12 £y [27) o ™M m o) (] [3Y] ol o o
S33YD3A - (INYId LIgH0 OL I1ONY NNS) ¢
3-4

700 800 900 1000

600

DAYS IN ORBIT
Figure 3-3. Landsat-2 Actual 8 and o (Paddle) Sun Angles

200 300 400 500

100



i
\

1

JANUARY FEBRUARY MARCH APRIL MAY JUNKE JuLy AUGLsT BEPTEMBER " OCTOBER NOVEMEER DECEMBER
BB B 10 18 20 25 £ 0 IT 20 25 5 10 15 20 2% 5 10 15 30 23 5 o 15 20 23 3 10 15 2o 2% B o 1% 20 285 5 1o 8 20 29 ¥ 10 15 20 28 B {0 1= RO 2m 3 10 38 26 28 o 13 2o 2
o r
T m
i it :
m T Era:
i i S i 5 S Eh
[l 1 i) L3 0
i ol 1 HE ey R
! H :
: f } it
] ! f
Lt : &
4 > !
[ o H b Hr
14 H e AlEHE
t } i
} fHHE i it
1 %
i .
T T i
i H :

b

- : i s T
é ] 1 H N RN
B H H Bl i
tad I
g 1
= i IR
4g gt Har i
. i A
i f -- H £

ag : : =

H T AfE T t i
ap : i e g i i 0

B oI5 20 25 5 10 15 20 25 = 10 1% 20 2% 5 10 15 20 25 4 10 15 20 25 5 {0 15 20 25 & 0 15 20 23 a 1o 13 20 23 5 1o 15 20 A% t 16 I3 20 25 K 10 15 20 2% 3 K 19 20 23
JANUARY FERRLIARY MAACH APRIL MAY JUNE SULY AUGLST SEFTEMBER i OCTOBER NOVEMHBER DECEMBER

b ‘ Figure 3-4, Predicted Beta Angles for-
ORIGINAI: Pégflg Landsat-1 and Landsat-2
OF POUR'R 1976 and 1977

1s-2 3-5/8



Table 3-1,

Landsat-2 Major Power Subsystem Parameters

Pwr, Mgmt, Orbit No, 50 2540 5100 7640 10192 10642 11042 11461
Batt 1 Max 33,43 33.25 32,66 33,08 32.57 32,91 32 91 ok
2 Chge 33,40 33.14 32,63 33.05 32. 54 32.89 32,89 33,08
2 Volis 33,35 33.09 3z, 57 33,09 32.57 32,83 22,92 23,00
4 33.45 88,20 32.68 33.20 32.59 32.85 32,94 33,02
5 33,42 33.25 32,65 33.08 32. 56 Fkk 32,91 32,99
6 33,41 33.24 32,64 28,79 32.56 32 73 st 32.99
7 33,45 33.28 32,68 33.11 32.59 32,93 32,93 33.11
8 33,45 33,27 32.68 33,10 3?- 59 32,93 32.93 33 10
Average 33.42 33.21 32.65 33,10 32.57 32.89 32 92 22;:23
Batt 1 End-of-MNight 29,32 29.06 28,06 29,06 28.98 28,89 2906
2 Volts 29,38 29,12 29. 04 29,12 28.95 28,95 29,12 28,95
3 29,32 28,07 29, 07 29,07 28.89 28.98 2907 28.89
4 29, 34 29,09 29,09 29,09 28 91 28,91 29,09 28,91
5 29,40 29,06 29,08 29,06 28.97 Aokok 22. 14 28, 97
6 29, 31 28,96 28.96 28,71 28.88 28,88 # 28,88
7 29,34 29,08 29,08 29,00 29 00 29, 00 29.08 28.91
8 29,34 29,00 29,00 29,00 28 91 28,91 29,00 28,82
Average 29,34 29,05 29, 04 29,06 28.94 28,91 29, 07 ii;‘gs
Batt 1 Chge 12.76 12,13 12.43 15,51 13.74 13,48 14,29
2 Share 11,68 12,45 11,42 13,54 1l.44 12,99 13,48 13.85
3 (%) 12,24 13.67 12,48 14,13 12.41 13,99 14,38 14,44
4 11.99 12, 50 11,76 13,97 11.81 13.67 13.97 13.92
5 12,84 11,52 13,24 1;%;32 ii 5;2 :2*53 ii 75 i: gg
13.35 13.20 14,32 . .
3 12,90 12,81 12,97 14,30 11.74 13,95 14,12 13.27
8 12,24 1,72 11,38 13,14 10.77 12,48 13.03 ii;is
Batt 1 Load 12.60 11.35 11,80 12,84 11.16 13. 56 13.66
2 Share 12,70 13,99 13.34 15. 50 14.14 15,16 14,98 15,23
3 (%) 12,67 14,38 13,74 15,41 13.94 | 15,07 15.25 14,89
4 12,44 12,99 12,48 14,71 13.00 14,37 14.45 14, 47
5 12,34 11,58 12.36 12;69 12 . ;g E*oz ii 65 ig :Z
8 11,56 . . .
; 1313 E gg 12,70 14, 03 11.33 13,66 13.27 12,76
8 12,04 12,06 12,02 13,72 1121 | 13,16 12.73 12,36
Batt 1 Temp 21,46 21,34 21,94 21,47 23-73 20,96 20 88 19, 57
21 20,25 21,44 19.94 19,90 37 22 19,74 20,09 §0.37
3 (°C) 18,60 19,18 17. 86 17.79 0-‘ . 17.08 17.09 7. 20
4 20.83 20,91 20. 36 20,57 2 -5;9 20,18 19,78 129. 9;
5 24,98 22,31 27.27 22,64 gg o 28.60 25.98 22.48
6 24,26 23,01 27.28 20,49 270 o1 28,45 23,73 23. :
7 24,71 23,62 26. 33 22,30 24- 5 26.46 24,83 22. T
8 23,63 22,71 24,41 22,40 23- 0 23.82 23, 12 21. EZ
Average 22.34 21,81 23,17 21,00 154~ e 23,16 21.9 154. :
S/C Reg Bus Pwr, (W) * 185.0 149,3 146,12 e et 145.1 145.64 o
Comp Load Pwr. (W) * 41,2 24,8 17, 64 o.59 6.64 6.6 (95 :
P/L Reg Bus Pwr, {W) * 9.6 9.8 11.81 L o4 ggl i ?_9 2.9
C/D Ratio 1.15 1.10 1,11 1.15 223 51 o i 211. o p e
Total Charge (A-M) 271, 267.55 223,46 239,11 80. 9 . . .45
Total Discharge (A-M). 237.2 244,33 201.45 207,47 ;39 176,60 177.26 190,
Solar Array (A-D) 1106 981 1003 892 T3.95 917.7 884,7 86(23.61
5.A. Peak I (Amp) 16,05 14,67 14,43 13,41 12-86 13,10 12,71 12.71
Midday Array I {Amp) * 13,88 18,72 12,78 10‘ ; i.z 22 lfg ig 13.24
Sun Angle (Deg) * -1.22 8.35 0.3 58. 20 . . 57. 20 56. o
Max R Pad Temp (°C) * 59,60 63,20 58,40 B 56,0 -2 3.00
Mm R Pad Temp (°C) * -38,00 -35,00 -38, 00 o 15 ~32,60 -33.20 ~36,
Max L Pad Temp (°C) * 56, 92 62.15 56, 92 9- - 60 00 60,00 57.69
Min L Pad Temp (°C) * ~45, 00 -42,14 45,71 -39. -37.71 -38, 86 -43, 57
%  Data not processed and unavailable
** Pat 6 was turned off for a restoration cycle
**+ Bat 5 was turned off for a restoration cycle S
*#x+xBat 1 was turned off for a restoration cycle ‘XN All % AGE
. ORICI - cpatT¥ -
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Table 3-2.

Landsai~2 Power Subsystem Analog Telemetry
{(Average Value for Data Received in NBTR Playback)

QOrhbits

Function Deserption Unif 50 2532 5102 7641 10192 10641 11042 11460
6001 Batt 1DiscI Amp 1.01 0,85 0.74 0,85 o 52 0 70 077 OFF

6002 2 101 0.57 0.84 1,02 0 65 079 0,81 0 68
6003 3 1.00 0 99 0,87 10 0 54 078 0 83 0.66
6004 4 1.00 0 93 0,78 0 97 0 60 0 74 0 80 0,62
6005 5 0,99 0.85 078 0,91 o 47 | OFF 0 83 0 63
6006* 6 1,02 0.86 073 % 070 078 OorF 0 70
6007 7 1,00 0,91 0.80 0 92 0,52 0 70 072 0 54
6008 8 0.97 0.87 0.5 0,90 0 52 0 68 0.68 0 53
6011 Batt 1Chg I Amp ¢ 47 0 57 0 42 0.52 0 46 6,45 0.45 OFF

5012 2 0.43 0,57 033 0,46 037 0.44 043 0.49
6013 3 0.45 0 61 6.42 0.48 0 40 0 47 0.45 0.48
6014 4 0,44 0,57 0 39 0,47 0 39 0 46 0 44 0.48
6015 5 0 47 0.54 0.44 0,48 045 | OFF 0 51 0.51
6016* 6 0 49 0.60 * 0.49 0,61 OFF 0,55
6017 7 0.47 0 60 0.48 0 40 0.47 0.44 0.46
6018 8 0.45 0,55 0.4 0 36 0 43 0 41 0 42
6021 Batt 1 Velt vDC 20,92 21,42 30 79 -31 00 -31 22 -28 80
6022 2 30,90 21,41 30.80 | -30.98 -31.20 -31 26
5023 3 30 91 31 43 30 81 -30 99 =31 21 -31.28
6024 4 30,91 31 43 30 81 | 30,990 -31,21 ~31,28
60235 5 20 92 31 43 30 79 -27.15 -31,21 -31 28
6026* [ 30 90 28, 69 30 80 =30, 98 ~28.45 -38 27
6027 7 30,94 31 16 30, 83 -31,03 -31.25 ~31,30
8028 8 30,92 31 43 30 81 -31 00 =31 22 -31 28
6031 Batt 1 Temp DGC 20 93 21,45 22 67 21 02 20 82 19,75
6032 2 20 75 19 86 20 36 19,92 20 03 20.66
6033 3 18.66 17 13 17 54 17,14 17.03 17 69
6034 4 20,88 20, 34 20 43 20.17 19.79 20 13
6035 5 22 22 22 63 30 52 28.68 25,93 23,55
6036 6 22 55 20,42 27 67 28 36 23.67 23 4
6037 7 23,26 22, 89 26 95 26.50 24,78 24,16
6038 8 2252 22 36 24 49 23 87 23 11 22 60
6040 Rt, Pad Temp DGC 26.16 25 34 26.11 28 23 26.46 28 08
6041 Rt Pad VM vDC 33.56 34,00 31.44 31 79 32,50 33,04
6042 Rt. Pad VN vDC 33,18 33 45 31.27 31 80 22 07 32,45
6044 Lt Pad Temp DGC 21,16 22 53 26 41 29 29 26 42 26,99
6045 Lt, Pad VT vDe 23.80 34 38 33 36 33 63 33,92 33 85
6046 ¥ Pad VG vDC 33.91 34,48 35 45 | -83.71 3401 33,98
6050 $/C UR Bus V VBC 31,14 31 69 30 93 | -31.22 ~31.45 -31 45
6051 S/C RG Bus v vDC 24,57 24,58 24,57 24.58 -24 58 ~24.58
6052 Aux Reg AV voe 23,40 23,43 03, 44 -23 44 -23.44 -23.44
6053 Aux Reg BY VDo 23,39 23,44 23 43 23,44 -23, 44 ~23 44
6054 Solar 1 Amp 13.76 12,57 18 a5 12,01 11,75 11.78.
6056 S8/C RGBusT Amp 7,17 5,98 6 41 5.02 594 6,42
6058 PC Mod T1 DGC 21,98 20,49 20 08 19,62 19.45 20,31
6059 PC Mod T2 galcls) 20,53 19 39 19.16 18 78 18.68 19.20
6070 P/LBGBus V | vDC 24,60 24 63 24 59 | “24.60 -24.61 ~24 61
6071 P/LURBus V vDC 31 21 31,79 30 97 -31.28 ~31.53 ~31 82
6073 P Aux AV vDe 23,51 23.50 2350 | 2350 -23 50 -23 50
6074 P Aux BV vDC 23,51 23.50 23.50 | -23 50 -23,50 -23.50
8075 PR Mod T1 DGC 21,39 20,21 20,82 20.47 20.48 21,06
6076 PR Mod T2 DGC 22 38 21,72 22,14 21 91 21 92 22,25
6079 Fuse Blow V vBC 24,48 24 51 a4 48 | 24 48 -24,50 24 50
65080 Shunt 11 Amp 00 00 0.0 0 00 0,00 0,00 0,00
6081 2 0,0 00 0.0 0 00 0.09 0.00 0.00
6082 3 0.0 00 0.0 o0 00 0 00 0.00 o 00
6083 4 0,0 00 0,0 0,00 0.00 0.00 0.00
6084 5 0,0 0.0 0.0 0.00 ¢.00 0,00 0.00
6085 6 00 0.0 0.0 0 00 0.00 0.00 0.00
6086 7 00 0.0 0.0 0 00 0.09 ¢ 00 0 00
6087 8 0.0 00 0,0 000 0.00 0, 00e 0,00
6100 P/LRGBus! Amp 0 38 0 80 0.43 0 40 0,40 0.39 0,39
Total No, Major Frames Frm 396 387 384 697 384 785 47
*Battery 6 was turned off for a restoration cycle.
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ATTITUDE CONTROL SUBSYSTEM (ACS)

Landsat-2's Attitude Control System performed normally since launch and has consistently mantained cor-
rect spacecraft atiitude.

Low presgure in the Forward Scanner resulting from a pre-launch leak has had no effect on the ACS Sysiem's
performance.

The program implemented in Septerber 1975 to mmmize spacecraft ground track dnft by controlling Pitch
gating was conlinued during ilus quarter., Table 4-1 summarizes the Pitch Pogition Bias mode sequences
implemented this quarter as part of thig program, and Figure 2-1 1n Secticn 2 shows the effects of Piich
gating control on the spacecraft's orlntal ground track drift.

Table 4-1. lLandsat-2 Pitch Posihion Bias Quarterly Pneumatic Gating Summary

Period PPE Implementation | Duration Centered
Sequence About Satellite Resulting Average

From To Orbit Number Madnight Number of Pitch

Ozxhit Ozrbit No NO + 1 No + 2 (mnutes) Gates pexr Day
10265 10626 38
27 Jan 77 22 Feb 77 +2.0 0.0 | +2,0 Alternate Orbats G to 7 (+P)
10627 10723
22 Feb ‘17 1 Mar 77 0.0 0.0 0.0 - 12 (+P)
10724 10919
1 Mar 77 15 Mar 77 2.9 | 2.9 2.9 48 2 t0 3 (+P)
10920 112286
15 Mar 77 | 6 Apr 77 2.0 | 2.0 2.0 48 1to2 (+P)
11227 11324
6 Apr 77 13 Apr 77 2.0 2.0 2.0 50 1io 2 (+P)
11325 11503
13 Apx 77 26 Apr 77 2.0 2.9 2.0 48 0

As a result of the ground track drift mamtenance program, Freon Usable Impulse declined at a lower rate
as shown in Figures 4-1 and 4-2,

RMP2 commanded into operation shortly after ACS acquusition as the primary control of the Yaw subsystem
has functioned normally.

Both Solar Array Drives (SAD) performed normally and maintamed proper solar panel alignment with the sun
lme durmg satellite day. Motor voltages and temperatures are within specifications.

Typreally, flywheel duty eyeles have averaged seven percent or less, Pitch and Yaw flywheel gpeeds have
averaged less than -150 RPM while the Roll Flywheels have averaged +760 RPM. Sun transient response due
to dual scanmer mode operation has been normal,

Tables 4-2, 4-3, and 4-4 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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Table 4-2. Landsat-2 Subsystem Temperature and Pressure Averages

KIrTvad ¥00d J0

ST @HVd IVNIDIEO

Orbats .

Function Umts 29 2532 5102 7641 10191 10641 1104¢ 11460
1084 RMP 1 Gyro Temperature DGC 19 33(1H 21,02 22.69 22,45 2279 21. 47 22 15 22. 87
1094 RMP 2 Gyro Temperature DGC 74. 00 74 00 74,26 74,45 74 50 74, 50 T4 50 74 52
1222 SAD RT MTR HSNG Temp DGC 19 50 22,23 22,98 23,62 2273 21 65 22 62 23,85
1242 SAD LT MTR HSNG Temp, DGC 26 87 27 54 29,79 28,04 30 26 29. 41 29 §9 28.91
1223 SAD RT MTR WNDNG Temp. DGC 21 76 24,23 24,36 25,23 23,72 22, 44 28,74 25 17
1243 SAD LT MTR WNDNG Temp DGC 30,23 30.32 32,83 31.68 33.15 31 99 32.36 32,57
1228 SAD RT HSG Pressure P8I 7,26 7.25 7.18 7.18 7 00 6,94 6 94 6.94
1248 SAD LT HSG Pressure PSI 7.28 7.27 7.21 7.02 6,91 6,87 G.81 6,78
1007 FWD Scanner MTR Temp DGC 22 07 22 25 23, 80 23.39 23 97 22,75 23 44 23,98
1016 Rear Scanner MTR Temp DGC 24 19 23,62 25,04 24 59 24 83 24,01 24,51 26,16
1003 FWD Scanner Pressure PSI 9 59(2) D D D D D D D
1012 Rear Scanner Pressure PsI § 21 & D0 5.62 5,35 511 4,98 4 99 5.00
1212 Gas Tank Pressure P3L 1948 ¢ 1672, 12 1517. 04 1381, 12 1256 98 1210 30 1196 63 1183 81
1210 Gas Tank Temperature DGC 20,66 22,33 24,285 23.75 24 43 23.53 24 00 24, %6
1213 Manifold Pressure P51 53 98 54, 83 54, 56 54 18 55. 26 55,53 55 46 55,28
_1211 Mamiold Temperature DGC 19,18 20,50 22,59 21,91 22 78 21, 85 22,32 22 74
1059 CLG Power Supply Card Temp DGC 39 00 39,52 41,47 40.71 41 81 40 76 41 34 A1 51
1260 THO1 EBP DGC 24 29 25, 01 27,21 26.43 27 58 26, 81 27 06 27 33
1261 TH02 EBP DGC 20,29 21,3¢ 23,25 28,79 23,48 22 58 23 09 23.52
1262 THC3 EBP DGC 18,29 20, 05 21.46 21,34 21 29 20 26 21 08 21 82
1263 THO1 STS DGC 6 54 -6,22 0,52 -2,62 -1 66 -1 83 -1 33 -1 25
1264 THOZ STS DGC D D D ) o D D o
1265 THO3 ST DGC 8 46 -, 48 8,67 5,75 11 68 11 01 9 35 9.48
1266 THO4 STS DGC -2,78 -9 65 -3, 26 ~3.63 -0 08 -2 73 -2 38 -0 83
1267 THO5 STS DGC 9 62 -2,64 5.87 2,20 124 3 64 3 48 3 88
1224 SAD R TF8ST DGe 35 00 36, 57 35,81 40, 86 34 24 33.35 37 29 42 68
1244 SAD L FSST DGe 50 00 46,29 49,13 51 71 55 24 51 84 54 50 34 106

(1) RMP-1 Lefl off after mmtial test i Orbat 1
(2) Prelaunch leak - vefer to text
D = Defective teleme try point




Table 4-3, Landsai-2 ACS Voltages and Currents
Orbit
Funetion Units 29 2532 5102 | 7641 | 10191 | 10641 11042 | 11460
1081 RMP 1 MTR Volis vDCc | OFF |OFF | OFF | OFF OFF OFF OFF OFY
1082 RMP 1 MTR Current Amps| OFF |OFFT |OFF | OFF OFF OFF OFF OFF
1080 RMP 1 Supply Volts VDC | OFF |OFF |OFF | OFF OFF OFF OFF OFF
1091 RMP 2 MTR Volts | VDC | 29.99 | 29.94| 29.92| 29.87| 29 s7 | 20.80 | 20087 | 20.01
1092 RMP 2 MTR Current Amps 0.10 0,10 0,10 0,11 010 0.10 0.11 0 10
1090 RMP 2 Supply Volts VDC | -23.63 |-23.61| -28.59| -23,59 | -23.58 |-23.59 |-28.59 | -23.59
1220 SAD RT MTR WNDNG Volts| VDC - 5.47 |- 4 51| -447| -4,221 -409 | -410 -4.12 -4 07
1240 SAD LT MTR WNDNG Volts| VDC | - 5,08 [- 4.70| - 4 72| - 4,54 - 4 57 | -4.49 ~4.52 -4.50
1227 SAD RT -15 VDC Conv vDC 15,14 | 15 15| 15 16| 15 13| 15 15 | 15.15 15,12 15 13
1247 SAD LT -15 VDC Conv vDhC 15.23 | 15.22| 15,21} 1520| 1522 |15.21 15.21 15.21
1056 CLB + 6 VDC TMV 23| 23] 2,38] 2.38 240 | 2.39 2,39 2.40
1055 CLB + 10 VDC ™MV 2.88 | 2.90f 2,92] 23.93 294 | 2.93 2.94 2 94
1057 CLB Power Supply Volts ™MV 2,07 | 2.94] 2.9| 29 297 | 297 2,97 2 o4
Table 4-4. Landsat-2 ACS Attitude Errors and Driver Duty Cycles
Orbit -

Funetion Uniis 26 2532 5102 7641 | 10191 10641 11042 | 11460
1041 Pitch Fine Error DEG| - 0,15 |- 0,14 |- 0,13]- 1.48%[_ ¢ a2 -0 15 -1 33 -1.38
1043 Pitch Flywheel Speed | RPM| -156.12 | -198.41 | -162.97 | 214.147| “3.39 |-211 14 |-100 70 | 95.23
1038 Pitch Mtr Drvr CCW PCT G.64 7,35 6,05 4 24 4.33 5.78 6 03 4 48
1039 Pitch Mtr Drvr CW PCT 2,03 2.60 1.80 8.51 3 87 0 95 3 27 7 55
1030 Roll Fine Exror DEG| - 0,13 |- 0.09 |- 0,14|- 0.4 |- ¢2ar| -014 ~0.18 -0.17
1027 Roll Rear Flywheel SPD | RPM| 729,30 | 739.75 |, 748,56 | 742.88 | 792 27| 728.95 | 748 04 | 717 50
1028 Roll Fwd Flywheel SPD RPM| 703,02 | 725,23 | 735.81% 721.03 | 737.44 | 709.51 | 724.41 | 758,27
1022 Roll Rear Mtr Drvr CCW | PCT 0.67 0.39 0.63 0,41 0 a7 0 25 0.61 0.71
1025 Roll Rear Mtr Drvr CW | PCT 7.54 5,47 6.34 6.80 6 09| 5.30 6 04 7.54
1028 Roll Fwd Mtr Drvr CCW | PCT 0.70 0,37 0,87 0,68 0.72 0.24 0.85 0.86
1024 Roll Fwd Mtr Drvr CW PCT 5.46 4,74 4,01 8,82 434 3.81 3.85 355
1035 Yaw Tach RPM| - 95.73 | - 41,57 | -38,16(- 11.03 |-163 04 [-115 84 | -¥3.77 | -42 01
1033 Yaw Mtr Drvr CW PCT 1,98 1.77 2,01 1,76 1,91 1.23 2,06 2 37
1034 Yaw Mtr Drvr CCW PCT 2,10 1,72 1,90 1.64 2.49 1.57 2,11 2 03
1221 SAD Right Tach /M 3.38 3.38 3.38 3.38 3 37 3,39 3.38 3.36
1241 SAD Left Tach D/M 3.68 3,63 3.56 3.55 3 48 3 53 3.53 3.53
*Pitch Pos. Bias Implemented During Thus Orbit ’ ) o

Ls-2




SECTION 5
COMMAND/CLOCK SUBSYSTEM (CMD)
LANDSAT-2



SECTION 5

COMMAND/CLOCK SUBSYSTEM (CMD)

The Command Clock Subsystem operated nominally in this report period. TFigure 5-1 shows the history of

the 8/C clock drift since launch. TFigure 5-2 shows the cumulative clock drift, 10. 838 seconds faster

27 months; and Figure 5-3 gives drift rate of S/C clock, an average of 0.945 msec fast per orbii, In ilus
period, the dirft rate is increasmg and 18 at the average rate of 1. 222 msec fast per orbit. The clock of
Landsat-2 drifts m opposife direction from the clock of Landsat-1.

Table 5-1 shows typical telemetry values since Iaunch. All axe nominal.
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Table 5-1, Command/Clock Telemetry Summary, Landsat-2

Tunction tirint
No Name Mode Unils 33 2462 5091 T L, i L L Hnijz 11460
8005 Pr1 Power Supply Femp - DGC J8 82 40,43 39 43 39 9 [ .
8006 | Red Power Supply Temp - DGC 16 93 38 70 38.00 38, 52 i:‘,’ o ol gy o
J7. 80 37 14 37 38 10
8007 Pii Ose Temp - DGC 28 70 29 45 28,70 28 69 | g4 56 37 0 27 38 28 25
3008 Red Csc Temp - DGC 27 82 28 65 27,26 27 60 26. 97 20 Y, 26 K5 26 96
3009 Pi1i Osc Outpul = TAIA 1 00 106 1,05 1,05 105 103 L a5 185
8010 Red Qse, Output - TMVv 117 120 1.18 1.19 11y 118 118 114
3011 100 Kliz P11 = Red TMV H ¥ 4 106 3 15 3.15 315 115 315 3.15
8012 10 XHz Pr1, - Red TMV 408 305 J.05 3.05 9 06 5 05 1 05 1 05
8013 2 5KHz Pri - Red T 3 01 295 2,95 2 95 2. 9% 2 93 295 2 95
8014 400 Hz Pr1, - Red THMV 417 145 4,15 1.45 10 4 45 4.45 4 45
8015 Pri +4V Power Supply | Pr:, Clk ON vne NA 205 2 05 205 g 2, 05 2 05 o 05
8016 Red +4V Powel Supply Red Clk ON vDC NA 20l 2.00 2,00 2 oue 200 2 a0 2 00
8017 Pr1, -GV Power Supply Pr1 Clk ON VEC NA 2,0 2,30 2,30 2.0 210 230 2,30
3018 Red +6V Power Sl.lppl}' Red Cllk ON vDC NA 2381 2,50 2,40 2,30 2 30 230 2 30
3019 Pii -6\ Power Supply Pr1 Clik ON VD¢ NA 5 23 5.23 5,22 5,23 5 82 3 2% 5 23
g02¢ Red - 6V Powexr Supply Red Clh ON vDC NA 523 5.23 5.28 5 23 3 2 3,94 5,24
8021 Pri - 23V Power Supply | Pr1 Clk ON vDC NA 570 5.70 5170 5.70 5,70 5.70 5.70
8022 Red - 23V Power Supply | Red Clk ON vbC NA 565 565 565 5. 63 3 65 5 05 5 65
3023 Pri = 29\ Power Supply | Pri Clk ON VvDC NA 5 30 5.29 5.29 5 o2y 3,20 320 .99
2024 Red - 29V Power Supply Red Clk ON \DC NA H 29 5,29 5.29 5,28 5 28 5,28 5, 28
3101 CIU A - 12V CIU A ON VDC o 79 3 97 3.97 3.96 J, 96 3,06 3.90 3 96
8102 CIUB - 12V CIU B ON vDC ) 78 : 05 3,95 3.96 3,95 1,95 495 2 95
8103 CIU A - 5V CIU A ON \DeC 93 415 4,15 4.14 415 4.14 114 4L
8104 CIU B - 5V CIU B ON vDC 3 90 410 4,10 4 10 4.10 £10 410 4 10
8105 CIL A Temp CIlU A ON DGC 26 01 22 50 21.67 21,62 21,67 21 37 20.94 21 30
8106 CIU B Temp CIU B ON DGC 24,45 20.38 19.70 15,65 | 1911 19 45 19.09 19,40
8201 Recerver RF=A Temp - DGC KA 30 02 29 14 29 22 28, 83 9B 47 28 34 28, G4
8202 Recoiver RIF-B Temp - DG 29,09 ® * 24,04 22.66 22 31 22,07 22 53
8203 D MOD A Temp - DGC 28 95 39,20 38. 56 39,08 38.25 38 02 37.90 38 20
B204 D MOD B Temp - DGe 37 73 27 56 26,72 88.11 26, 31 25 97 25 74 2621
8205 Receiver A AGC Receiver A ON DGC * -92 18 =01,43 -89, 93 =90, 78 =41 77 -89.69 ~00 T4
8206 Recewver B AGC Recewver B ON DBM -87 83 * * -88,46 * # 3 ¥
8207 Amp A Quipul Rocewvor A ON TATA ¥ 2 51 2,54 2,58 2,95 2,41 2 61 2 B2
8208 Amp, I Output Recenner B ON TMA 2 10 * * 2.51 * * * *
8209 roq Shilt Key A Out Reconner A ON TR * 108 1.08 1.08 1.09 1 08 1 08 1 08
B210 Tieq St Key B OQut Reeerver B ON TMV 111 ¥ " 1.13 * * ¥ *
8211 Amp A Qutpul Reeciver L ON LRIV * 112 1,13 1.11 1,14 113 113 118
8212 Amp B Ouipul Rceciver B O TATY 113 P * 1.16 # * + *
B215 D MOD A - 151 Recewver A OM [RIAY * ¢ 87 4,87 4,87 4.87 4 87 4, 87 4,87
B21G D MOD B - 15\ Rucerver B Ol TMA 4 77 I x 4,71 * * * *
8217 Regulator A - 10V Reeciier A ON TN * 5 40 G, 40 5.40 5.40 5.40 5 40 5 40
B218 Regulator B - 10V Receowver I3 ON TAIV 5 32 ¥ * 551 * * ¥ ®
8311 ECAM Mem Tmp ECAM ON neGe N 18 0} 18,41 18,10 18 44 17,71 17 82 18 11
8312 ECAM Pwr Spply Temp | LCAM ON DGC NA 23 13 25 0 2213 24 00 22,05 22 17 22 51

NA - Notl available due to processmng problem = MI1 710
* =OFF
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SECTION 6
TELEMETRY SUBSYSTEM (TLM)
The TLM has operated nominally in this report period.
Table 6-1 shows typical telemetry values since launch, All are nominal. Funchions 1264 (Thermal Shield 5
Temperature), 4002 (MMCA Board 2 Temperature) and 13200 (APU 24 Volit Input) were defecave before
launeh hut verification of these functions 15 acceptable hy adjacent temperature and downsiream voltage
measurements respectively.

The memory section of the telemetry matrix remains in the 0.0 mode.

Table 6-1. Landsat-2 TMP Telemetry Values

Fune. Orhit

No. Function Name Unit ab 2467 5091 Y 7h4i 10,192 10641 11042 11461
2001 Aemory Sequencer A Converter| VIC 4,45 4,45 4,45 1,45 1,45 413 4 15 145
9002 Memory Sequencer B Converter| VDC ** ** *F % s EES EXS S
9003 Memory Sequencer Temp °c 20,001 20,77 2L.3 20,46 | 21,84 21 02 20 66 19 63
93004 Formatter A Converter VDC | 1.52] 4,51 4.52 | 4,50 4.52 4 52 4 52 4 51
9005 | Formater B Comerter VDC | ok *% *t . % 4 +
9006 g, Mux A Converter VDC | 4.22 4,22 1,22 1,21 1,92 4,22 1,22 4,22
3007 Dig, Mux B Converler vDC AR A ** +¥ % e *e -
2008 Formatter/Dig Mux Temp oc 25,00 | 23.98 | 27,80 | 22,51 | 29,95 29, 82 27.28 24.65
2009 Analog Mux A Converter vDC 4,02 4,05 4,05 1.05 1,05 4.05 4,05 1.05
8010 | Analog Mux B Converter vDC | ##* *k *k s . x o =&
9011 A/D Converter A Voliage VDC 4,02 | 4,02 4,03 4, 04 4,04 4.04 4 04 4,03
9012 A/D Converter B Voliage vDC L *E 5k % dk ERd L s
9013 Analog Mux, A/D Conv, Temp o 25,00 | 24,91 | 27.33 | 25,00 | 27.14 27,32 27,02 24 7
9014 Preregulator A Voltage vDC 4,00 4,00 4,00 £, 00 1.00 4 00 4 G0 4 00
2015 Preregulator B Voltage vDC | ** * wk xo% T rx ok or
9016 | Reprogrammer Temp o¢c 22,50 | 22,27 {24.74 | 21.89 | 25.47 24 89 22,50 22 20
9017 Memory A Converter vDC 4,45 | 4.45 4,45 4.45 4,45 4.45 4. 45 4 45
9018 Memory A Temp °c 17,50 { 17.33 | 17.17 | 15,62 | 17.16 17 26 16.68 16.38
9019 Memory B Converter vDC *k *k *x ik ke #x A *x
9020 | Memory B Temp o¢c 17,50 | 17.28 [17.41 | 17,45 | 17.50 17,31 17 16 16 51
9100 Reflected Power (Xmtr A) dBm |18.29 ] 13,68 (14.18 | 13.88 | 1+.53 14.60 14 21 i4 01
9101 Xmtr A-20 VDC VvDC | 3.80] 3.98 | 3.97 3 o7 3,08 3.98 397 397
9103 Xmtr A Temp °c 27.73 1 20,97 | 26.40 [ 21,06 | 40.47 30 3 25 95 22 03
9104 Xmtr B Temp OC * 22,07 §27.74 | 22,13 31.74 31.78 27 33 23 22
9105 KXmir A Power OQutput dBm |27.73 | 26. 19, 26,29 | 26.19 | 26.11 26.41 26 36 26 21
9106 Xmir B Power Output dBm | ** *k ok i il ok *t *

*Not available due {o software
**Not turned on sinee Piclaunch
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SECTION 7
ORBIT ADJUST SUBSYSTEM (OAS)

The Orbit Adjust Subsystem on Landsat-2 has been fired ten times since launch, & times using the -X

thruster and 4 times using the +X thruster. One firmng of the -X and +X thruster each was for ahgnment tests,
Three +X firings and two -X firings were made td°phase the satellite with Landsat-1 to obtain a combined

nmre day ground track repeat pattern, Three -X firwngs were for orbit mamtenance,

No firing of the OAS was made during this report pertod (See Section 2 also).

The Subsystem activity since launch 1s summarized m Table 7-1, A total of 6,87 lbs, of hydrazine has
been expended So far from the pre-launch load of 67 1bs.

The OAS telemetry has consistently shown normal pressure temperature parameters. A sampling of the

same 1s given in Table 7-2, The variations wn the thrust chamber temperatures n Table 7-2 are consistent
with the variations in sun mntensity and sun angle, -

Table 7-1, Landsat-2 Orbit Adjust Summary

Orbit Burn Engine Fuell Tank Tank
Adjust Ignition Duration +Aa Performance | Used Pressure | Temperature | Thruster
Orbit No., Epoch (Seconds) (Meters) | Efficiency % {Lbs} (PS1A) cI} Axis

32 1 25 Jan 75 4.8 38 104.3 0.02 539 96 72.0 -X
00 34 00.8

T 2 27 Jan 75 48 -36 90.1 0.02 547.46 73.5 =X
1957 00.8

79 3 28 Jan 75 420.0 3455 107.0 1.62 547,46 73.5 -X
09 49 00.38

86 4 28 Jan 15 420,0 3233 107.0 1.51 J02.46 73.5 -xX
2113 00.8

163 5 3 T'eb 75 420.0 -2974 97.0 1.42 468,75 75,0 X
10 36 00.8

181 6 5 Feb 75 360.0 -2421 97.5 1,15 438 71 75 0 +X
1051 00.8

212 7 6 Feb 75 308.8 -2009 98,6 0.85 416.21 75.0 +X
22 31 00,8

880 8 26 Mar 75 12.8 82 107.6 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
18 54 00.8

2958 10 22 Aug 75 22.0 148 110.3 0. 07 404,98 73.5 ~X
2211 58.8

! \tial Fuel Capacity - 67 lbs.
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Table 7-2, Landsat-2 OAS Telemetry Values

. Orbit
Function

No. Name Unitas 50 2532 5102 7641 10191 10641 11042 11460

2001 Prop. Tank Temp. e 23.03 23.05 23.89 . 22, 22 23, 05 22,64 21, 80 21,39

2003 Thrust Chamber No, 1 °C 24,84 30,14 256,12 28,57 21.75 21,84 23.44 26.83
(-X) Temp. *

2004 Thrust Chamber No. 2 °C 37,34 38.41 38,55 39,29 37. 60 34.64 36.09 38.50
(+X) Temp. *

2005 Thrust Chamber No. 3 °C 47.22 34.20 46,35 84, 82 49,78 50.45 44,93 39.20
(-¥Y) Temp, *

2006 Line Pressure psia 545, 60 404.97 413,25 415, 39 419. 94 419,94 419, 05 418,00

*Widespread of temperature is due to pozzle locations and satellite day/night transitions relative to data averaged.
Typical orbital range is from 19 to 59 DGC,
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SECTION 8

MAGNETIC MOMENT COMPENSATING ASSEMBLY (MMCA)

The apacecraft was corrected for unbalanced magnetic moments m Orbits 293 and 321 as reported earlier.
These adjustments were made on the pitch magnetic rod of the MMCA.
No adjustment to the MMCA dipoles was made durmg this report period.
Orbital averages of MMCA telemetry functions for selected orbits are given in Table 8-1.
Table 8-1. Landsat-2 MMCA Telemetry Values
. Orbit
Function Name Units 50" 2532 3102 7641 10181 10641 11042 11460
4001 Al Board Temp °C 20,56 19.82 | 18.47 15,20 1L 18 88 18 82 18 85
4002 A2 Board Temp ‘C * * * * * * * *
4003 Hall Current TNV 8,40 3.40 3,40 3,40 i 4o 3.40 3.40 3 40
4004 Yaw Flux Density TMV 3 05 3.07 3,07 3,07 07 3.07 3 o7 3 07
4005 Pitch Flux Density T™MV 3.157%| 2,90 2,90 2.90 2,10 2 90 2 90 2.90
4006 | Roll Flux Density TMV 2 99 2,98 2.97 2,97 EX: 2 97 2 97 2 97

_ *Defective Telemetry Function (Pre-launch)
*xPost launch telemeotry drift,

Ls-2
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SECTION 9

UNIFIED S-BAND/PREMODULATION PROCESSOR (USB/PMP)

The USB Subsystem has operated nominally in this report period.

Table 9-1 shows telemetry values since launch, All are nominal, The high temperatures are attributable fo
the time of year, and the high Befa angle (see Figure 3-3). The temperatures are well within allowable
Limits, and are declmming, The transmitter has mamtained a steady indicated power output of about 1 4 watts
sinee launch, Figure 9-1 shows AGC readmgs of Goldstone for 2 constant positions i space, The scatter of
data points reflect varmations 1n the ground station ecalibration and readout.
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Table 9-1. Landsat-2 USB/PMP Telemetry Values

Orbits
Tunction
No. Name Units T/V (20°C) 15 2462 5091 7641 7641 10641 | 11042 11460

11001 | USB Revr AGC DBM N/A -112,72 | -128.8 |-124.29 [-122.37 ~122.37 | -124.85 | -126.79 | -125.37
11022 | USB Xmir Pwr WIS 1.40 1.36 1.43 1.38 1.37 1.37 1.39 1.36 1.38
11003 | USB Revr Error KHz -2.15 -2.15 -4, 64 -2.97 -4, 30 - 4.30 - 3.43 - 4,42 - 4,01
11004 | USB Xpond Temp DGC | 22.93 25,88 24,37 27.49 24,12 24.12 29, 06 27.27 25,77
11005 | USB Xpond Press PSI 16.99 17.08 16.74 16.49 15. 94 15,94 15.96 15.86 15.74
11007 | USB Xmtr A -15V VDC 2.35 2.36 F T T F F F F

11008 | USB Xmtr B -15V vDC 2.89 F 2,40 2.42 2. 89 2,89 2.389 2,89 2,89
11009 { USB Range -15V vDC 2. 07 2., 07 2,07 2.06 2.05 2.05 2,06 2.05 2,05
11101 | PMP Pwr A Volt VDC |-15.22 -15.10 F iy F F F F F

11102 | PMP Pwr B Volt VDC | -15.07 iy -15,02 | ~14,99 -14,99 | - 14,99 | - 14,99 | - 14,98 14,96
11103 | PMP Temp A DGC N/A 37.30 29,12 34.867 28. 38 28, 36 37.49 33.66 30.66
11104 | PMP Temp B DGC N/A 28.34 30.57 36.08 29.62 29.62 38.64 35,16 32,48

F-Unit OFTF in this period.

g1
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SECTION 10

ELECTRICAL INTERFACE SUBSYSTEM (EIS)
LANDSAT-2

The Auxiliary Preccessing Ut (APU) consisting of Search Track Data, Time Code Data, and Back-up Timers
operated satisfactorily throughout this report period. Telemetry for the APU 18 shown 1n Table 10-1.

Table 10-1. Landsat-2 APU Telemetry Functions

Orbit
{Function |  Description Unit 21 2532 | 5102 | 7641 | 10192 | 10641 | 11042 11460
13200 | APU, -24.5 VYDC| TMV * * x ¥ x ] * * *
13201 | APU, -12Volts | TMV | 2.42 | 2.45] 2.45| 2.45| 2.45 | 2.45 | 2.45 2.45
13202 | APU Temp DGC | 27.44 | 26.60} 27.70 | 26.21 | 28,78 | 28.54 | 27.38 26. 56

r *Defective Telemetry (Prelaunch)

The Power Switching Module (PSM) contaimng the switching relays for power to the OAS, MSS, WBVTR No.
1 and No, 2, RBV and PRM, functioned normally During this report period, the MSS as well as WBVTR
No, 2 power circuits, have been operated on a regular basis, RBV and WBVTR No. 1 power ciremts have
been used for limited operation,

The Interface Switching Module performed all switchings normally during this report perod,

ORIGINAL PAGE IS
OF POOR QUALITY

Ls-2 10-1/2




SECTION 11
THERMAL SUBSYSTEM (THM)
LANDSAT-2



SECTION 11
THERMAL SUBSYSTEM (THM)
The Thermal Control Subsystem 1n Landsat-2 has provided satisfactory control of all spacecraft equupments
since launch,
Table 11-1 gives average subsystem telemetry values for several representative orbits during the last
twenty-seven months of operation of Landsat-2 Average temperatures of the sensory ring bays are plotted

m Figure 11-1,

Durmng this report period, the sun intensity varied from 1,033 to 0.989 of the mean value and the average
spacecraft temperatures increased

A history of compensation load switching since launch 15 shown mn Table 11-2.



Table 11~1, Landsat-2 Thermal Subsystem Analog Telemetry (Average Value for Frames of

Data Received in NBTR Playback)

Function Function ] Orbits

o Desaription Tt 21 2532 5102 7641 10152 10641 11022 11760
7001 | THM THO1 571 DGC 19 40 19 59 19 97 18 63 19 59 19 04 FER] 18 a7
1002 THM “(H)2 SBO DGG 17 18 18 05 17 47 17 21 17.65 17.25 17-32 17 73
7003 THM TH03 5TI DG 18 73 19 48 18 50 17 73 18 65 18 18 18 00 18 48
7004 |THM TH10 TCB DGC 19 38 19 01 19 34 18 64 19 94 18.66 18 85 18 48
7005  [THM THo¢ STT nGe 17 19 17 92 16 76 16 30 17 37 16,93 16 76 17 43
7006 THAM THO05 SBO DGe 17 42 17 46 1% 68 16 52 16 65 16 32 15 31 16 80
7007 |0A-X Thruster DGC 19 66 20 58 19 65 20 02 19 44 19,04 18 83 19 47
7008 THA TH0§-STO DGe 14 78 1477 13 94 13 78 13 57 13 36 1317 13 &0
7003 |THM THOG 5BI DGS 19 18 19 18 18 41 18 06 18 10 17.T4 17.50 17 92
7010  {THM THOT STI DGC 18 08 18 26 17 44 17 56 17 11 16 69 16 43 16 86
7011 THM ‘THOS STO DGC 19 34 20 22 19 23 19,74 19 60 18 49 18 42 19 15
7012 |THAL FHO9 SBI nee 21 44 21 80 20 93 20 68 20 94 20 53 20 07 20 36
7013  |THM FHRO SBO DGC 18 58 18 56 18 39 18 05 18 59 18 23 17 74 18 00
7014  |THM TH11 STI ile'el 2) 65 21 13 21 93 20 51 22 75 22 H 21 2§ 20 55
7015  |THM THIZ SBO DGC 23 93 22 13 24 68 21 83 26 63 26 34 24 29 22 85
7016  |THM THI3 $TT DGC 22 21 20 51 23 62 20 24 25 738 25 36 22 98 21 03
7017/ |RBV Beam Ctr In DGC 20 38 20 33 19 92 19 09 20 16 19 77 18 99 18 80
7018  |THM TH14 5TO DGC 24 12 21 29 26 43 21 40 29,684 29 09 25 56 22 78
701% |NBR Rad Outbd B4 DG 2 72 326 2 93 28 2 44 220 179 180
7020  |THM THLS SBI DiC 23 07 21,13 25 56 20 11 27 07 27 09 23 59 21 6§
7021  |THM THI6 STI DGO 23 26 22 20 25 4¢ 21 o7 25 87 25 67 23 21 2 11
7022  |THM THLT SBI DGC 21 77 21 22 23 T4 29 21 23 75 23 37 218 21 06
7023 |THM TH1S SBO DGC 21 67 21 49 23 36 21 30 23 g9 23 04 22 19 21 5
7030  |THM THO3 Bur DGC 15 50 16 28 15 14 15 21 15 59 15 30 15 33 15 99
7033 |THM THi2 Bur DGC 23 05 21 50 24 59 2L 44 27 14 26 78 24 42 22 75
7035  |{THM THS8 Bur DGC 19 53 19 82 20 39 19 05 20 20 19 61 19 22 18 95
TH40  {THM THOL TCB DGC 19 42 19 8 19 72 18 82 19 98 19.39 19,19 19.15
7041  |THM THOZ TCB DGC 17 55 18 (2 17 39 17 06 17 42 17 08 17,09 17 48
7042 |THM TH03 TCB DGC 16 85 18 23 16 32 16 3T 18 04 17.53 17 55 18 73
7043 |THM THo4 TCB DGC 19 90 20 05 19 33 19 21 19 65 19 41 19 34 19 78
7044  [THM THO5 TCB DGC 16 42 16 21 15 75 15 47 15 44 16 18 15 09 15 47
7045  |THM THO? TCB DEC 17 78 18 12 17 33 17.64 17 01 16,59 16 47 17 01
78 |THA THO9 TCB DeC 19 30 19 3t 18 81 18 &3 13 B2 18 54 18 20 18 55
7048 |FHM THI1 TCB DGC 23 27 22 45 23 74 22 07 24 9% 24,66 2332 22 42
7049  |THM THIZ TCB DGC 23 04 20 62 23 84 20 34 26 83 26 53 23 89 21 68
7050 |FHM THIS TCB DGC 22 8% 20 3 24 6T 20 46 27 61 27 42 24 27 21 44
7651  |THM TH14 TCB DGe 25 07 22 11 27 69 2z 22 3117 30 28 26 45 23 52
7052  |{THAM TH16 TCB DGC 22 22 21 58 24 29 20 64 25 62 25 55 25 08 28 52
7053 |THM THi7 TCE DGC 23 52 22 7% 24 86 22 53 25 00 24 43 23 44 22 93
1054  |THM THi8 TCB DGe 20 01 20 05 20 99 a0 27 21 41 20 28 19 98 19 18
T06¢  |THM Shutter By I DEG 22 54 24 43 26 65 15,42 47 36 2z 48 19,23 17.06
7061 [THM Shufter By 2 DEG 19 34 24 75 21 13 17,50 17 89 14 93 13 29 15 02
7062 THM zhutter By 3 DEG 22 75 31 67 11 99 12 70 28 91 25 28 25 18 33 35
7068 |THM Shutter By 4 DEG 33 89 36 32 33 op 33 02 32 9¢ a1 53 31 00 32 83
7064 ‘THM Shutter By 5 DEG 750 8 67 2 90 2 88 2,42 2 36 179 1 85
7065 THM Shatier By 7 DEG 17 08 22 52 4 11 18 98 8 88 6 82 5 45 7.86
7087 THM Shutter By 9 DEG 33 75 38 22 34 12 3375 3270 33 00 32 59 31 42
7068 THM Shutter By 10 DEG 37 46 34 95 37 09 33 32 40 64 39.09 34.84 32 38
7069  {THM Shutter By 11 | DEG 52 25 10 16 17 39 3 29 22 81 10 04 6 87 0 50
7070 {THM Shutter By 12 | DEG 61 38 - 46 20 67 46 45,57 B0 70 80,98 6T 83 53 07
1011 THM Shutter By 13 DEG $3 23_ 45 T8 ta 141 ar 3% 8L 39 81 89 72 51 54 50
1012 1K/ Shutter By 11 DEG B9 {2 14 40 22 72 91 72 91 64 82 47 19
7078 [THM Shutter By 15 | DEG 67 79 53 18 82 12 46 88 83 87 84 22 75 01 62 63
7074 [THM Shutter By 16 DEG 45 20 43 68 61 13 36 55 £8.30 68 64 52 26 49 19
7015 jTHM Shutier By 17 | DEG 57 85 52 10 67 62 50 12 68 67 64 84 57 44 52 50
076 [PHM Shutter By 18 | DEG 40 49 39 32 45 84 40 47 47 49 41 26 39,48 33 13
7080 |THM Q1T Zener Vv | VDO 485 4 85 4 85 4 85 485 485 4 85 4 85
7081 [FHM Q2 T Zener V | VDC 4 90 4490 4 90 430 4 90 4 90 4 90 490
7082 |THM Q3 T Zener V | VDG 505 504 508 504 504 5 03 5,03 5 03
7083 THM Q1 S Zener V Voo 4 97 4 96 4 98 4 95 4 96 4 95 4 95 4 08
7084 |THM Q2 SZener Vv | VDC 4 98 4 98 4 99 498 4 88 4 98 4.98 £ 98
7085 |THM Q3 SZener V| VDC 51§ 515 515 515 515 5 15 515 515
7090  |THM PSM Mount DGC 21 02 21 05 2171 19,63 21 28 20,91 19 86 19 38
7091  |THM Ind Attitude DGe 17 19 17 8 17 24 16 55 16 95 16 36 16 05 15 42
7092  |THM RBV Radistor |DGC 18 01 18 06 16 24 14 46 16 71 16 20 15 14 1475
7093 |THM RBVC Gtr Bm | DGC 20 74 20 82 19 31 17 95 19 44 19 05 18 11 1.1t
7094  |THM WBVTR Root | DGC 13 77 14 71 15 72 1I 8§ 13 90 13 35 12 45 12 25
7095  |THM WBVTR Rad Ct | DGC 364 493 555 324 4 45 391 342 3 64
7096  |[THM WBVTR Strap | DGC 15 90 16 95 17 63 13 48 15 28 14 498 14 00 13 84
7097  |FHM WB Mt Bay 1 DeC 22 91 22 60 22 49 21 29 6 47 15 65 15 77 15 83
7098  [THM WB Mat Bay 1 | DGC 22 07 19 25 20 14 18 71 16 20 15 31 15 48 15 32
7098  |THM WBVETR Sep3 | DGC 18 03 18 76 18 12 16 69 17 79 27.36 17 05 17 36
7100  |[THM WEBVIR Sep 17 | DGC 21 83 21 §5 23 51 19 95 22 98 22 5 21 16 20 53
7101  |THM WBVTR 1 Cent [ DGC 22 45 23 13 23 78 18 59 20,33 19 82 19 08 15 82
7102  |THM WBVTRZ Bay | DGC 17 34 17 89 17 29 16 15 17 04 16 61 16 21 16 49
7108  |THM WBVTR 2 By 15 [ DGC 21 77 20 99 23 87 19 11 23 50 23 22 20 97 19,86
7104 |THM WBVTRZ Cir |DGC 20 74 21 08 22 34 17 78 19 94 19 50 18 31 17,73
7105 |THMNBTRB Sepé |DGC 17 82 17 98 17 86 16,61 17 29 17 03 15 85 16 41
7106 [THMNBTRBSspl |DGE 22 11 20 70 23 85 19,82 24 92 24 54 22 16 20 42
7107  [THM NBTR Bm Cir |DGC 20 32 20 44 21 21 18 38 20 59 20 12 18 90 18 36
7108  [THM MSSMount14 |[DGC 20 59 19 44 22 86 18 20 2% 8% 23 48 20.94 19 31
7109  [THM OA ~ ¥ Thruster| DGC 25 64 21 89 27 51 21 8% 29 91 29 55 26 09 23 39
7110  [THM MSSWBV'TR Bot| DGO 16 45 17 54 18 21 14 97 16 84 16 27 15 46 15 26
7111  [THM QA +X Thruster | DGC 20 33 19 72 20 43 19 28 17 54 16 81 15 89 15 96
7130 [THM Awe PL T DGC 34 18 6 21 29 67 B 42 12 01 12 46 14 61 8 80
7131 [THM Awe B2 T DGC 2 90 223 5 a7 22,95 28 16 25 13 7 16 21 74
11-2 LS-2
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Table 11-2. Landsat-2 Compensation Load History
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SECTION 12
NARROWBAND TAPE RECORDERS (NBER)

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

Table 12-1 gives cumulative aperating houars for both Recorders by mode, and Table 12-2 sives typical

telemetry values,

Table 12-1. NBR Operating Hours by Mode

NBR | ON | OFF | PLAYBACK | RECCRD
A 10387 | 9393 404 2071
B 10387} 9393 404 9971

Ls-2
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Table 12-2, Narrowband Tape Recorder Telemetry Values, Landsat-2

Funetion Typical Telemetry Values - Orbits

No, Name 36/317 2111/2112 | 4980/4981} 7631/7632 |10192/10194 | 10641/10642 | 11042/11043 | 11460/11461
10001 A - Motor Cur, (ma)

Record 132.0 133.3 130.2 128.6 122, 86 124, 54 128,12 125, 50

P/B 108.0 95.2 93,7 90,5 93,70 90, 80 91,12 92, 30
10101 B - Motor Cur. (ma) )

*Record 148,5 141.7 135, 7 129.6 128,05 129, 35 128, 80 129.10

P/B 143.6 138, 7 135, 7 125,1 135,42 130.68 130,40 127.65
10002 A - Pwr Sup. Cur, (ma)

Record 170.5 167.5 162, 5 155.9 157.79 148.60 155,27 152.13

P/B 410.0 399,3 399.3 396.0 475,60 478,12 476,34 472,26
10102 B - Pwr Sup. Cur. (ma)

Record 260.0 261,3 264, 5 261,4 268,12 266.66 263,67 264,47

P/B 481,0 479,7 489, 2 470,2 479,15 478,32 476,63 479, 80
10003 A - Rec. Temp (DGC) 26.1 26,1 24.2 21,8 24, 87 23.84 24,21 21.64
10103 B - Rec. Temp. (DGC) 27.0 27.0 26.2 25,4 23.41 24, 54 22,48 24,71
10004 A~ Supply (VDC) ~24., 87 -25,1 -25.1 -25,1 -25, 07 -25,06 -25,07 ~25. 09
10104 B - Supply (VDC) -24, 55 -24,6 ~24.,6 -24.4 -24,71 -24.70 -24,74 -24,61




SECTION 13

WIDEBAND TELEMETRY SUBSYSTEM (WBTS)
LANDSAT-2



SECTION 13
WIDEBAND TELEMETRY SUBSYSTEM (WBTS)

LANDSAT-2
The WBTS has operated nomnally m this report period,
Table 13-1 shows typical telemetry values, All are norminal,
Figure 13-1 is the AGC histoxry recorded ai Goldstone with the spacecraft successively at the same two ponts
in gpace, The scatter of data points reflect varviations m the ground station ealibration and readout WBPA-2

has been used more consistently and 18 presented 1n this figure, Values from WBPA-1 are nearly 1dentical
when that power amplifier 1s used,

Table 13-1. Typical Wideband Subsystem Telemetry

Funection Orbat

(1) Name 20W 47 2462 5091 7501 10641 | 11042 | 11460
12001 Temp TWT Coll, (DGC) 38.6 34,38 { 35,00 F 35,63 | 20,00 | 18.93 | 19,02
12101 31,2 30.00 | 37.14 | 32,16 | 26,69 | 18,40 | 18.47 | 20,26
12002 Cur, Helix (MA) 3.85 4,29 4,51 F 4,06 F F F
12102 4,56 4,41 4,48 4,59 4, 63 4,61 4,64 4,67
12003 Cur, Cath (MA) 46,10 | 46,04 | 45,12 F 45, 05 ¥ F F
12103 46,78 | 46,42 | 45,24 | 46,00 | 44.66- 44,07 | 45,04 | 44,98
12004 Fwd, Pwr, (DBM) 42,68 | 42,83 | 42,77 T 42,78 r F F
12104 43,71 | 43,81 | 43,69 | 43,61 ] 43.56 | 43.51 | 43.60 | 43.68
12005 Refl, Pwr (DBM) 27,0 26.50 | 26,10 F 25,85 F F ¥
12105 36,45 | 37,50 | 37.14 | 37.08 | 36,50 | 36,90 | 37.15 | 37.28
12227 Con Volt Loop Stress 1,54 2,14 1.12 F 1,60 1.60 1.26 1.51

(MHz) (2)

12228 2,53 1.51 | -0,01 | -0,22 0.41 0.28 | ~0.13 | ~0.156
12229 Temp. Mod {(DGC) 19,5 18,51 | 20,88 | 17.97 | 17.71 | 17.41 [ 19,09 | 18.81
12232 +15 VDC Pwr Sply (TMV) 2,65 | 2.65 | 2,65 | 2,65| 2.60| 2.65 | 2.65 | 2.64
12234 -15 VDC Pwr Sud (TMV) 4, 07 4,27 -3, 94 4.04 4,04 3.98 4,08 | 4,08
12236 +5 VDC Pwr Suply (TMV) 3. 55 3.57 3, 54 3. 51 3.50 3.50 3,51 | 3.54
12238 -5 VDC Pwr Sud (TMV) 4,08 4.20 4,01 4,07 4,02 4,02 4,09 | 4.09
12240 -24 VDC Unreg Pwr (TMV) 5. 86 6. 20 ‘ 5. 66 5. 90 5.91 5,92 5,87 5.'86
12242 Temp. Iv. (DGC) 23.7 24,12 | 23,79 | 22.53 | 20.90 | 22,18 | 22,02 | 22.19

(1} Function Numbers for WPA-1 = 120xx; for WPA-2 = 121xx
(2) Any reading other than -14 or +14 is acceptable
F TUnit OFF in thig period
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The AMS i3 a passive radiometric balance sensor which operates in the 14-16 micron IR band AMS

Telemetry Values are shown in Table 14-1,

SECTION 14
ATTITUDE MEASUREMENT SENSOR (AMS)

The AMS was launched in the OFF mode {(CMD 774), turnhed ON during Orbat 6, and has been performing
normally since then,

Table 14-1. Landsat-2 AMS Temperature Telemetry
Orbit Number
Function Degcription Umts 50 2532 5102 7641 10191 10641 11042 11460
3004 Case Temp 1 DGC 15.00 | 192,02 18.68 | 17.87 18,36 17,87 17,44 17,76
3005 Agsembly - nGe 18.70 18.71 18.30 17.45 17,97 17.45 i7.02 17.23
Temp-2
14-1/2

Lg-2
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SECTION 15
WIDEBAND VIDEO TAPE RECORDERS (WBVTR)
WBVTR~1 has had minor operational use through thig reporting period because of farlures of two of its
Record/Playback heads (head 1, Orbit 2683, 3 August 1975; head 3, Orbit 10064 on 13 January 1977).
WBVTR-2 has a power supply freguency count-down chain which oceasionally shps phase, mcreasing motor
speed, resulting i high bit error counts and footage over-runs Operafional procedures correct this con-

dition when 1t occurs and normal operation can be resumed,

Table 151 gives typical non~-modal telemetry values for WBVTR-1 and WBVTR-2, Tables 15-2 and 15-3
show the modal telemetry values for Record, Playback, Rewind, and Standby operational modes.

Figure 15-1 shows tape usage for WBVTR-2

15-1



Table 15-1, WBVTR Telemetry Values

[
(4]
o
WBVTR-1 Functions Telemetry Values In Orbiis
Number Name 45/46 2642 4879 (ET) 7628 10156 10249 *
13022 Pressure Trans 16.52 18,51 16.39 16.14 16.14 16.14
13023 Temp Trans 20,74 20.62 20.12 18 70 18, 50 17,42
13024 Temp Elec 25.00 24,57 21.68 192 05 14,54 14,14
13032 Limiter Volt 148 1.51 1.41 1.48 1.46 1,46
13034 +5.8 VDC Conv 5.70 5.54 5.67 5 67 5,54 5,67
13201 +12 VDC APU 2,44 2.45 2.45 2.45 2,45 2.45
13202 Temp APU 29.086 26.76 27.29 26.44 28,78 27.64
ol # Uit not used since
B Orbat 10248
§ C‘% 26 January 1977
® B
o
&
(o9
B3
B
WBVTR-2 Functions Telemetry Values In Orhits
Number Name 45/46 2642 5071 7621 10199 10636/10644 { 11038/11051 11468/11469
13122 Pregsure Trans 16.12 15.81 15,33 14.67 14,54 14,38 14,28 14,54
13123 Temp Trans 21,50 20.00 23.08 19.41 19,92 18,82 19,16 17,92
13124 Temp Elec 23.50 18.31 22,72 22.07 16,63 18,70 18,18 17,24
13132 Lamiter Volt 1.30 1.32 1.28 1.35 1,34 1,34 1,33 1,35
13134 +5.6 VDC Conv 5.71 5 69 5.85 5.87 5,66 5,65 5.63 5.68
13201 -12 VDC APU 2,44 2,45 2.45 2.45 2.45 2,45 2,45 2,45
b 13202 Temp APU 29,06 26.76 27.63 26 36 28.78 27.48 27,28 28,07
i
[\

(ET) - Engineering Test of WBVTR-1
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Table 15-2, Function Values by Mode, Landsat-2 WBVTR-1 Telemetry

WBVTR-1 { Orhat
Funection/Description 31/46 2642 4878(ET) 7628/7643 | 10050/10081 10249 *

13029 ~ Input P/B Voltage

Record 0.0 00 0.0 0.0 0.0 0.0

Playback 0.60 0.32 0.30 0,32 0.35 0.35

Rewmd 0.0 00 00 00 0.0 0.0

Standby 0.0 0,0 00 0.0 0.0 0.0
13028 - Capstan Motor Current

Record 0.31 0.33 031 0.33 0,31 0.32

Playback 0.26 0 31 0 30 0 35 0.30 0.35

Rewind 0.19 0.23 0 28 0.31 0.28 0,30

Standby 0.0 0.0 00 00 0.0 0.0
13030 -~ Headwheel Motor Current

Record 0,50 0.50 0,53 0.50 0,56 0, 52

Playback 0,49 0 49 0 53 0.53 0.44 0,45

Rewind 0,44 0 44 0 47 0. 47 0.45 0,44

Standby 0.45 0.45 0 46 0,44 0,44 0,44
13031 - Recorder Input Current

Record 3.69 3 69 3 62 3.62 3.62 3.52

Playback 3.37 3.86 3.86 3.34 3.86 3.86

Rewnd 2,23 2.19 2 23 2 28 2,23 3,21

Standby 1.78 1,95 195 1.81 1,95 1,86
13033 ~ Servo Volfage

Record 0.0 00 00 00 0,0 0,0

Playback 50,01 50 08 50,37 50. 04 49,61 50.08

Rewmd 0.0 00 00 0.0 0.0 00

Standby 0.0 0.0 00 0.0 0.0 0.0
13026 -~ Capstan Motor Speed

Record 88.61 88. 03 85,13 85,03 87.45 88,61

Playback 88,35 86 87 85 13 87 45 84 90 88,87

Rewind 100.2 98 48 96 73 98 48 96,00 96 52

Standhy 0.0 00 00 00 0.0 00
13027 -~ Headwheel Motor Speed

Record 96,72 95 07 93 96 94. 07 94,16 94,28

Playback 97.28 94, 52 92, 86 92, 86 04,44 94, 80

Rewmd 98,6 96 73 96 73 96.73 96,73 96 60

Standby 98,39 95 62 95 07 93. 96 95,07 93,96

(ET) - Engineering Test of WBVTR~1

* Unit not used since
Orbit 10248
26 January 1977
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Table 15-3. Function Values by Mode - Landsat-2 WBVTR-2 Telematry

WBVTR~2 Orbit
Function/Deseriplion 31/46 2642 4878 7626/7631 }10198/10199 10635/10644 11038/11051 11468/11469

13129 - Input P/B Voltage

Record 0,0 0,0 00 0.0 0.0 0,0 0,0 0,0

Playback 0.35 033 034 0 34 0.34 0.34 0.34 0.34

Rewmd 0.0 0.0 00 00 0.0 0.0 0.0 0.0

Standby 0.0 0.0 00 0.0 0.0 0.0 0.0 0.0
13128 ~ Capstan Motor Current

Record 0,33 0.37 0 38 0 34 0,32 0.34 0.34 0,35

Playback 0.33 0,34 0,35 0 34 0.35 0 34 035 0,33

Rewind 0.20 0,18 ¢ 15 0.19 0,18 0.17 0,19 0,18

Standby 0.9 00 0,0 0.0 ¢ o 00 0.0 0.0
13130 - Headwheel Motor Current

Record 0,47 0 47 0,48 0 50 0,49 0,49 0,50 0,49

Playback 0.48 0,47 0 48 0 48 0,49 0,50 0,48 0.49

Rewmd 0,44 0.42 041 0.49 0.43 0,42 .45 0 40

Standby 0,43 0 43 0,41 0 42 0.44 0.42 0.4 0,44
13131 - Recorder Inpui Current

Record 2,90 2 90 2,90 2.96 2,90 2,90 2,94 2.96

Playback 3.14 3.08 31 3 08 3.20 3.12 3.12 3.10

Rewmd 1,80 1,80 1 80 1.83 1,80 1 81 179 1,81

Standby 1.51 1,48 1.62 1.83 1,49 1.80 1,56 1,67
13133 - Servo Volfage

Record 0.0 0.0 0,0 00 0.0 0.0 00 0,0

Playback 49,00 49, 52 49,43 49 52 49,45 49,48 49 38 49.44

Rewind 0.0 0.0 00 0.0 0.0 0.0 0.0 0.0

Standby 0.0 00 0.0 00 0.0 0.0 0.0 0,0
13126 - Capstan Motor Speed

Record 112,10 105 32 105. 33 105 33 105, 30 105 00 106,02 104,78

Playback 112,10 105 33 103 96 105 33 105,07 105 38 105,27 106,17

Rewind 120,43 116.31 117 68 117 68 117,14 117 14 117 34 117.24

Standby 0.0 0.0 0,0 0.0 0,0 0.0 0.0 0,0
13127 - Headwheel Motor Speed

Record 98,08 96 52 95 48 94, 44 95,01 94,88 96,00 95 40

Playback 9%, 04 94, 44 94, 44 94 44 94,80 94,96 94,98 95,48

Rewind 98,6 95, 48 96, 52 97,04 96,81 96.76 95.47 96,10

Standby 100.79 94 96 26, 00 94 44 95,95 97.00 95,95 96.00
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SECTION 18
RETURN BEAM VIDICON (RBV}

Throughout this report period RBV was used in the real-time mode only, All RBV operations during this
report period were nomnal, and telemetry data was normal

Table 16-1 gves typical telemetry values for the RBV Subsystem, Tables 16-2, 16-3 and 16-4 give tele-
metry values for Prepare, Hold, and Read modes of the three RBV cameras,
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Table 16-1, RBV Telemetry Values

Function Orbits
No. Name 54 2371 | see2 7671 | 10157 g 10458 || 11086 ¥ 11211
14001 CCC Board Temp. (DgC) 19,65 20 271 20,41 | 19,17 | 20 15 | 19,17 $ 19.50 | 19,36
14002 CCC Pwr. Sup. Temp (DgC) 20,52 21,46 { 20,80 119,84 | 20,17 | 19.80 § 19 95 | 20,33
14003 15 VDC Sup. (TMV) 3.92 3.92 4,00 | 3,44 3,84 3.76 3.80 3.77
14004 +6V, -5.25 VDC Sup (TMV) 2,92 3.07| 38.13 | 2,69 3,03 2.95 1 2.7 2,93
14100 NA 0.70 | 0.70 | 1,20 1.95 130] 1.8 1,11
14200}* VID Output V (TMV) 1,05 123 1,26 | 115 | 0.88 1.75 | 1.48 1,13
14300 1.03 1,27 1,31 1,056 | 1.10 1.08 1,32 1.11
14102 3 85 3.81 | 3.82 | 3.82 |, 3.70 3.8a 1 as 3 85
14202}* Comb. Align Cur. (TMV) 3,91 3,92 3.88} 3,92 | 3.92 3,90 § 3,92 391
14302 3,90 3.80 3.83 3,40 3.75 3 45 3.60 3.73
14103 24,24 24,49 | 26,51 {22.41 || 23,00 | 23.20 |23.16 [24.20
14203 {* Elee Temp. (DgC) 19,84 22,40 | 22,05 120.01 || 20,18 § 20,32 ] 19,98 fJ19.72
14303 25,05 24,15 | 29,42 | 22.46 (]| 23.42 | 23 60 |24 24 |25.04
14104 } 23,44 24,13 | 26,28 | 22.83 23,15 | 22,10 }22.95 }23.64
14204 }* | LV Pwr Sup T, {DgC) 18.14 20,87 | 20,61 {18.32 |l1s,90 | 18.60 J18.75 }1is 21
14304 25,36 04,12 | 20.47 | 22.22 |l24.00 | 23.00 {24.00 f25.31
14105 4,00 3,941 3,96 | 3.50 |l 3. 84 3.8¢ ] 3.95 383
14205 }* Defl Pwr, Sup. +10 VDC (TMV}) 3,97 3,92 3,04 | 8.98 |l 3.8 3.70 1 3.85 | 3.97
14305 4,00 3,95| 3,96 | 4.00 3,96 3,98 | 4.00 | 4,00
14106 3,67 3,59 3,63 | 8.28 3,26 3.45 3.60 3,53
14206 3% | L.V.P,8. +6V, -6,3 VDC (TMV) 3.65 3.61| 3.82 | 3.19 3 34 3,30 | 3.45 3,50
14306 3,70 3,66 3,68 | 3.71 3,42 3.72 | 3.61 3.70
14107 2,61 2,5¢| 2.61 | 2.93 2.60 2,49 | 2,50 2,60
14207 ?* | Ther. Elec. Cur. (TMV) 2.49 2,44 | 2,51 2.3 2.44 2,31 | 2 37 2,49
14307 2,57 2,52 2,57 | 2.86 2,71 2.60 2.54 2.69
14108 2,43 2,48 2.50 | 2.23 3.46 2,34 | 2,17 2 44
14208}* Vid. Fil. Cur. {TMV) 3,40 2,341 2,36 212 3,39 2,48 | 2,39 2.30
14308 2,58 2,54 2.54 ¢ 227 2,59 2,44 | 2,44 2 47
14110 2.98 2,95 2,96 2 98 2,98 2,96 2.98 2,98
14210 y* | Vid, Tgt. Velt (TMV) 2,86 2,93 2,06 (| 2.64 2,60 2,65 | 2,70 2,88
14310 2.63 2,56 2.58 | 2.31 2,87 2,33 | 2,47 2,52
14113 5,92 2.7 | 2.81 3.22 2 98 2,99 | 3.21 2 79
142183 }* Vert Def V (va) 3.15 2,99 3,05 3.79 3,16 2,95 2.87 313
14313 3.59 3,48 3,44 3,09 3,04 3,19 3 34 3,53
14114 19,87 20.67 | 19,21 {116.32 19,85 18,20 §17.956 | 17.08
14214 }* Vid FPT (DgC) 20,55 21,14 { 19.80 {{17.77 || 20.46 | 18,47 ]18.32 | 18,20
14314 20,65 21,12 ] 20,56 |{18.05 20.38 20.07 §20.11 18.81
14115 21,04 22.41 | 21,31 {'17.79 B 21,02 | 20,76 J19.07 | 18,45
14215 1* | Foc Coil T {DgC) 20,67 22,22 | 21,26 {'18.16 19,17 | 19,34 20,12 18,72
14315 22,25 23,08 | 22 89 '19.17 20,61 | 21,07 ]21.10 20 11
i

* 141XX refers to Camera 1
142XX refers to Camera 2
143XX refers to Camera 3
NA ~ Data not Available




Table 16-2, Camera #1 {Blue) Telemetry (Values in TMV)

Function Orbit
No, Name Mode 054 2371 5663 7671 10157{ 10458 11086 11211

Hold 0.656 6.70 0.69 0.63 0.65 { 0.64 0.69 0.65

14101 Focusl Prep 1.68 1.75 1,74 1,67 1.67 | 1.87 1.70 1,67
Read 2.80 2,90 2,85 2.80 2,80 ] 2,80 2,82 2.80
Prep 0. 80 .80 0,78 0,77 0.80 0,77 0.78 0.77

14109 Grid Vv Read | 2.42 2,44 2,42 2.45 2,45 | 2,45 2,45 2.45
Hold 3.95 4,00 3.98 3.95 3,95 | 3,95 3.98 3,97
Hold 0.38 0,40 0.37 0.37 0.37 | 0.37 0,37 0.37

14111 Cath I Read | 0.83 0,85 0.83 * 06.85 | 0,84 0,88 0.84
Prep 3,05 3.10 3,02 3,02 3.05 ¢ 3.05 3.02 3.02
Hold 0,00 0,00 0,00 0,00 0.00 { 0,00 0.00 0.00

14112 Hor Def Prep 1,75 1.80 1,77 1,80 .97 | 1,77 1,77 1.7
Read 3.26 3. 30 3.26 * 3.21 3.25 3.25 3.25

14120 +500V Prep 0,85 0.90 0.90 0.91 0.92 | 0.90 0,90 0.90
Read 4,05 4,10 4.05 4,03 4,05 4_03 4,05 4,05

* No data due to slow TLM sample rate (1/16) which does not always get a sample for short "on time."
Table 16-3 Camera #2 (Yellow) Telemetry (Values in TMV)
Function Orht

No, Name Mode 054 2371 5663 7671 10157| 10458 | 11086 11211
Hold 0.54 0,60 0.53 0.50 0.54 | 0,52 0.53 0.54

14201 Focus 1 Prep 1,56 160 1,54 1,50 1.50 | 1,52 1.50 1,50
Read | 2,85 2.70 2.65 2.62 2,65 | 2,67 2.62 2.65
Prep 0.75 0,856 0.80 0.77 0,80 0.77 0,80 0.77

14209 Grid v Read | 2,25 2.30 2.22 2.25 2,25 | 2,21 2.25 2.23
Hold 4,05 4,10 4,11 4,07 4,11 | 4,07 4.10 4,07
Hold 0,37 0,35 0.35 0,37 0.35 | 0.37 6.35 0,38

14211 Cath I Read 0.95 1,00 0.95 * 0.95 | 0,95 0.95 0.95
Prep 3.05 3.10 3.05 8.05 3.05 3.05 3.05 3.05
Hold 0.00 0.00 0,00 6.00 0.00 | 0,00 0.00 0.00

14212 Hor Def Prep 1.85 1,90 1,87 1,87 1.87 | 1,87 1.87 1.87
Read 3.25 3.30 3.31 * 3.24 | 3,24 3.21 3.30

14220 +500 V Pzrep 1,15 1.20 1,14 1,14 1.15 | 1,14 1.20 1,15
Read I 4,25 4,30 4,27 4,27 4,27 { 4.30 4,27 4,27

* No data due to slow TLM sample rate (1/16) which does not always get a sample for short "'on time"
ORIGINAL PAGE 18
OF POOR QUALITY
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Table 16-4. Camera #3 (Red) Telemetry (Values in TMV)

Function Orhit
No, Name Mode 054 2371 5663 7671 10157 | 10458 | 11086{ 11211
Hold 0.65 0.70 0.72 0.65 0.69 0,86% 0,65 0,68
14301 Focus I Prep 1.79 1.83 1.85 177 .77 1.77 1.85 1,80
Read | 2.85 2,90 2,93 2,85 2.85 2,90 2,85 2.87
Prep 0.75 0,80 0.75 0.77 0.77 0.76 0,76 0.77
14309 Grid v Read 2.65 2.70 2.66 2.71 2.66 2,70 2,66 2.66
Hold 4,08 4,18 .13 4,09 4,12 4,09 4,13 4,10
Hold 0.39 0.40 0,40 0,40 0,40 0.40 0.40 0.40
14311 Cath I Read 0.54 0,55 0.55 * 0.55 0.55 0,55 0,55
Prep 3.25 3.30 3.22 3.28 3.23 3,23 3.22 3.22
Hold 0.00 0.00 0.00 0.00 0. 00 0.00 0.00 0.00
14312 Hor Def Prep 2,05 2,10 2.07 2,06 2,07 2.086 2,07 2,07
Read 3.35 3.45 3.42 & 3.42 3.42 3.37 3.40
14320 - +500 V Prep 1,15 1.20 1.15 1.15 1,15 1.15 1.15 1,15
Read 4,25 4,30 4,27 4.27 4,27 4,27 4,27 4.25

16-4

* No Data due to slow TLM sample rate (1/16) which does not always get a sample for short "on time"',
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MULTISPECTRAL SCANNER SUBSYSTEM (MSS)
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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 1maged at each geographic location this quarter, and Figure 17-2 shows images since launch.

In these maps, only those scenes received by U. 8. and Pakistan ground stafions arc shown. Scenes irans-
mitted to Canada, Brazil and Italy (43% of total) are not shown.

Table 17-1 shows typieal telemetry values since launch, All are nomnal. Table 17-2 shows the history of
sensor response to a constant mput radiance level. Fach sensor 18 sampled at 5 radiance levels and all
show essentially the same trends. Only one of these levels (the second highest) 1s listed 1n Table 17-2,
Line length history 1s also shown in Table 17-2 and 1s normnal,

Sun calibrafions, performed every two weeks. show nominal performance.

L3-2 17-1/2
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Table 17-1.

MSS Telemetry - Landsat-2

*T.V. Orbit

Function Name Norm 27 2500 5091 7641 10182 10641 11040 11460
15040 MUX -6 VDC (TMV) 3.92 4,05 4,04 4,07 4.05 4 07 4,07 4,05 4,04
15041 A/D SUPPLY (TMV) 5.74 | 5.85 5.95 | &.95 5.93 5.95 5,93 5.95 5,95
42 AVERAGE DENSITY (TMV} 1,72 1,71 2.39 1.95 2.16 2. 62 2,00 1,96 2,25
43 FIBER OPTICS PLATE 1 TEMP (DGC) 22,30 | 18,13 20,41 121,75 17.21 20. 15 19,72 19,49 18,11
44 FIBER OPTICS PLATE 2 TEMP {DGC) 22,30 17.87 18,86 {20.28 15.29 18, 54 18,11 1. 87 16,33
45 MUX TEMP (DGC) 25.59 | 23.38 | 20.57 |23.63 19 57 | 24.68 | 24.23 | 23.00 | 22.18
486 ELEC COVER TEMP (DGC) 23.09 | 20.25 21.40 | 22,98 16.63 20.01 19,58 19,27 18,07
47 PWR. SUP, TEMP. (DGC) 23.85 | 19,45 19,83 | 21.62 16,51 20, 66 20 18 19,77 18,47
48 SCAN MIR REG. TEMP (DG ) 23,44 | 18,30 18,29 | 21,13 15.93 20.94 | 20.12 19,71 18,12
49 SCAN MIR DRIVE ELEC, TEMP, (DGO) 24,34 18,98 18,49 | 21,42 16.01 21.25 20,33 19,91 18,50
15050 SCAN MIR DRIVE COVER TEMP, (DGC) 22,50 | 17.28 18,28 | 21.21 16.02 20, 85 20,21 19.66 18.04
6l SCAN MIR TEMP (DGC) 21, 87 17.28 18.09 | 20,89 15. 87 20, 46 15.64 19,53 17.63
52 ROCT, SHUT HOUSING TEMP (DGC) 22,58 | 23.28 18,91 | 20,28 15.29 18.58 18.08 17,88 16,34
53 SCAN MIR REG VOLT (TMV} 4,56 4.7 4,57 4,57 4. 39 1.63 4,63 4 57 4.63
54 CAL LAMP CURRENT (TMV) 1.18 1,17 1,20 1,17 1.17 1. 17 1. 17 1,17 1.17
o6 BAND 1 15 VDC (TMV) £, 97 4,98 4,97 4,97 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 5.00 5,00
57 BAND 3 15 VDC (TMV) 4.88 | 4.95 4,95 | 4,95 4.95 1.95 | 4.95 4,95 4,95
58 BAND 4 15 VDC (TMV) 4,83 5.00 5.00 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 5.07 5,07
15060 +12 VDC +5 VDC (TMV) 4,92 5.03 5,02 5.02 5.01 5.01 5.01 5,01 5,01
61 LOGIC +5 VDC (TMV) 4.86 | 4.81 4,80 | 4,83 4,83 4 85 4,86 4,81 4,84
62 RECT. +19 VDC (TMV) 4,97 5.08 5.05 5.05 5 05 5. 05 5,06 5,05 5,05
63 RECT, -19 VDC (TMV) 3.54 3.60 3.60 3.60 3.60 3.60 3.60 2.60 3.60
64 BAND 1 HVA (TMV) 4.95 | 4,95 4.95 | 4.95 4,95 495 | 4.95 | 4,95 4,95

65 BAND 1 HVB (TMV) 5,03 F F P F " ] F
66 BAND 2 HVA (TMV) 4,72 4,70 4,72 4,75 4.71 4.78 4,72 4. 72 4,73

67 BAND 2 HVB (TMV) 4,70 ¥ T F F T ¥ F F
63 BAND 3 HV A (TMV) 4,75 4,72 4,78 4,73 4.78 4,75 4.75 4,75 4,75

69 BAND 3 HVB (TMV) 4,65 F ¥ T F F F F F
15070 SHUT MOT, CONTR, INTEG (TMV) 2,49 2.60 2,80 2,60 2.60 2 80 2.60 2,60 2,60
15071 SCAN MIRROR DRIVE CLOCK (TMV) 1,93 2,0 2,00 2,00 1,99 2.01 2,00 1.99 2,00

* Thermal Vacuum Test Data at 20°C
F = Unit OFF




Table 17-2, MSS Response History ~ Landsai~2

Quantum Level for Selected Work
(0 = Black; 63 = White)

Average Value % Change

Band Sensor Launch 1st Year 2nd Year This Qtr. Since Launch
1 43 40 39 38 -12
2 431 40 39 37 -10
3 46 43 42 41 - 11
L 4 46 45 45 44 -4
5 44 40 39 38 - 14
6 46 43 4__3 42 - 9
7 47 45 45 45 - 4
8 44 40 43 40 -9
9 9 48 46 46 46 - 4
10 50 48 48 47 - B
11 48 47 47 47 - 2
12 47 44 44 43 - 9
13 42 40 40 39 -7
14 44 43 42 41 - 7
3 15 47 46 a7 47 0
i6 47 45 46 45 - 4
k4 48 48 46 46 - 4
18 46 44 45 44 - 4
19 25 25 25 25 0
20 26 297 2% 26 1
4 21 32 32 32 31 - 3
22 29 30 30 29 0
23 32 33 33 32 0
24 28 28 28 28 0
Line Length 3250 3249 3248 32486 0.06

178
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SECTION 18
DATA COLLECTION SUBSYSTEM (DCS)

H

t4

The DCS Subsystem performed nommally during this report period, continuing message collectaion at the
normal rate,

Figure 18-1 shows the number of DCS messages received in each 18-day cycle at OCC. The large number
of messages shown for cycle 21 (February 1975) was due to an accidental mode selection for one of the
ground transmitters, DCS-6402. The recent drop in DCS messages received was gaused by the reduction

of active DCP's in the field from 110 to about 90.

There are 48 usexs i the data base. 257 DCP's have been shipped with 240 1 the data base.

Table 18-1 shows telemetry values smece launch. All are nominal,

The percentage of good messages remain above 95%.

Table 18-1, DCS Telemetiry Values
Fune. Orbits
No, Name 5 2462 5091 7641 10192 1 10614 | 11042 | 11460
16001 | Receiver 1 Sig Strength (DBM)* |-123.34)-124. 81§-122.02]-1238. 16§ -123. 06 |-121.49 |-122_18[-120, 92
16002 | Receiver 1 Temp (DGC) 22.54] 24.20 24,371 25.12 24.82| 24,52 28,721 23,41
16003 | Rec-1 Pwr Input Volt {(VIC) 2.35 2.36 2.36 2.37 2,37 2,36 2,35 2.35
16004 | Receiver 2 Sig Strength (DBM) T F P F F F ¥ T
16005 | Receiver.2 Texmp (DGC) F F F r F F r F
16006 | Receiver 2 Input Volt (VDC) F F F 0y F F F F
*This value is for a CW carrier only; 1t 18 not valid durmg DCS message reception
F = Receiver 2 was OFF

L.8-2
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LS-2

Landsat-2 Anomalies and Observations

Date Anomaly/ Observation How Observed Comments
Prelawnch Forward Scanner Spacecraft Before launch pressure mereas ed. After launch pressure
Pressure Leak Integrahion decreased. No antieipated effect on Scanner or S/C misston.
Prelaunch Defective TIM Functions Spaceoraft Funciions measure non-critical temperatures  Sensors faded
1264, 4002, 13200 Integration prior to launch. Mission unaffected
3/8/75 Unencoded command 781, CIU On~Line Non-Landszt OCC Authomzed Urencoded commands received
Channel B Off, received by in Orint 612, 640, 743, 1575, 1700, 2605, 3164, 4769, 5025,
gpacecraft from RF Interfer— 7925, 8721, BRO4, 9523, 9863, 10268, 10583
ence Commands 782 or 736,
switch comdees; and commands
780 or T84, swiitch FWM regu-
Iator, recewed at other times,
3/ 17/ 5 MMGCA Piloh Flux Density TIM | Off-Lme Telemetry decreased 5 counts and Indleates morease flux
Dizft densty on charged magnet Probable sensor drift. No
apparent effect on 8/ C performance
4/5/ 75 WBVTR-1 Rewind Failure On-Line WBVTR-1 farled to execute Rewind command or prematurely
(MDR E01252) terminated rewinds due to false BOT signal. Subsecuent
comimands or Fool-Logic techmques allowed return to oper~
ation. Investigation Committee report 1ssued Problems
occurred Orbit 1021, 1532, 1568, 2233 Operation restricted
to 300 thru 1500 feet.
6/9/%5 WBVTR-~2 had Short Rewand On-Lne WBVTR-2 started rewind but stopped prematurely in Orbit 1919
(MDER E01255) and agam m Orbit 3854 Investgmtion Committee did not define
a probable cause but assipned a momentary Falsc BOT as renson
for short rewind. Unit remains operational.
8/ 38/ 75 WEBVTR-1 data did not pronids On~Eine One head eircuit of WBVTR-1 failed to operate. 256% of data Iost
sync to ground stahon 1 data siream. Operation discontinued until early 1976, when it
(MDR D04930) was used with RBV only,
11/14/75 MSS False End-of-Lane Codes Off=Line Oceasional End-of-Line codes occurring in preamble or along
(MDR D04940) video data. Creates 4 black and 4 white words In scene data
Occurs over magnetic anomalies with Iow incidence rute
Operation continued
1/25/ 78 Solar Array Current Notch On~Line In Orint 5123, abnormal drops 1n solar array current appeared
{(MDR D04934) for portion of safellite day 5/ C operation unaffected because
solar array bag excess power to date.
7/20/76 Batfery 6 Turned Off On-TLune & Battery 6 decreased 1n load share and rose in charge share
Off-Iane thereby causing overcharge Temperaiure mereased and umt
was turned off i Orbit 7601, (Returned to sexvice mn Orbif 7952 )
7/29/76 WEBYTR-2 Automahe On-Line SMART circuits detected Ilugh headwheel currents in Orbit 7720
Shutdovn by SMART and shutdown WBVTR-2 WBVTR-2 operation was normal,
Iuigh headwheel current assigned to slipped phase, Normal
operation resumed,
8/20/76 Battery 1 Turned Off On-Line/ Battery 1 wncreased mn load share and rose in charge share,
Off=Tane therehy causing overcharge. Temperature mmercascd and umt
was turned off in Oxbit 8028, Returred fo service m Orbit
1 8509
9/29,/76 Battery 6 Tumed Off On-Line/ Battery 6 decreased in load share and rose to charge shave,
Off-Line thereby causing overcharge. Temperature mmcreased and umt
was forned off i Orbat 8591. Returned to service in Orbit 9164
12/7/76 Battery 6 Turned Off On~Eine/ Battery 6 turned off for restoration cycle in Oxint 9652 Sce
Off Janc 7/26/65 and §/20/76 above Returned to service tn Orbit 10028,
19 Jan 77
12/21/76 WBYTR-2 had 30% high On-~Line Ground equipmoent would not synch on WBVTR-2 P/B data during
P/B speed (MDRD04936) Orbit 9738 /B Analysis showed P/B speed was 30% high
Togglng, record to P/B, restored normsl operation,
Reoccurred and cured by toggling m Orbits 9930 and 10199,
1/18/7% WBVYTR-1 second head On=-Line Cbservanon of CRT trace during WBVTR-1 RBV P/B data n
failed (MDR D)4937) Orbit 10086 showed second head failed Operation discontnued
1/26/77 Baftery 5 Turned Cff R/T & C/D and temperature abnormally mgh Turned OFF for
Off-Limne restore cycle until Orbit 10657 on 24 February 1977
2/10/77 WBVTR-2 P/B yield ugh R/T Power Supply {freq countdown chawn occasronally ships phase
MFSE counts in MSS data in Can be restored to normal by commanding Record followed
Orbut 10466, by P/B
3/18/77 Battery 6 turned OFF On-Laine/ C/D and temperature abnormally lngh Turned OFF for
Orbat 10962 Off-Lane

for restore cycle until Orlnt 11311 on 12 April 1977,

S
1GINAL PAGE
9\% POOR QUALITY

A-1/2



APPENDIX B
LANDSAT-2 SPACECRAFT ORBIT REFERENCE TABLES



L8-2

LANDSAT-2
SPACECRAFT ORBIT REFERENCE TABLES
FROM OCTOBER 1976 THROUGH MARCH, 1978
ORBITS 8608 THROUGH 16123
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APPENDIX C
LANDSAT-2 DOCUMENTS ISSUED THIS REPORT PERIOD

No. Document No, Title and Data
1 PIR-14N5-1/2-195 Playback Overspeed in WBVTR-~2 of Landsat-2,

dated 1/19/77.

2 PIR-1'4N5-L/2-201 WBVTR-1 in Landsat-2: Additional Loss of Data,
dated 3/31/77.
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