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INTRODUCTION

This 18 the fifteenth report in a continuing series of documents 1ssued at launch, and thereafter quarterly,

to present flight performance analysis of the Landsat-1 Spacecrafit,

T28D4255

728D4262

728D4224

738D4249

738D4260

738D4274

748D4205

748D4217

T48D4236

748D4255

755D34222

758084228

T58D84258

758DS4266

ERTS-1 Launch and Flight Activation

Evaluation Report 23 to 26 July 1972

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

ERTS-1 Flight Evaluation Report
23 Octoher 1972 to 23 Jammary 1973

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

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

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

ERTS-1 Flight Evaluation Report
23 Qctober 1973 fo 23 January 1974

ERTS-1 Flight Evaluation Report
23 January 1974 to 23 April 1974

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

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

Landsat-1 Flight Evaluation Report
23 Cctober 1974 o 23 January 1975

Landsat-1 and Landsat-2 Flight Eval-

uation Report
23 January 1975 to 23 April 1975

Landsat-1 and Landsat-2 Flight Eval-

uation Report
23 April 1975 to 23 July 1975

Landsat-1 and Landsat-2 Flight Eval-

uation Report
23 July 1975 to 23 October 1975

Previously 1ssued documents are:

18 October 1972

28 November 1972

27 Februnary 1973

29 May 1973

10 August 1973

28 November 1973

26 February 1974

18 May 1974

15 Angust 1974

31 December 1974

30 April 1975

15 August 1975

10 October 1975

1 December 1975

This report containg analygis of performance for Orbits 16550 to 17830 for Landsat-1.

Ls-1
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SUMMARY - LANDSAT-1 OPERATIONS



SECTION 1
SUMMARY LANDSAT-1 OPERATIONS

Landgat-1 contimmues to perform its mission nominally,

The Landsat-1 spacecrait was Iaunched from the Western Test Range on 23 July 1972, at 18:08:06. 508Z,
The launch and orbital injection phase of the gpace flight was nominal and deployment of the spacecraft
fallowed predictions. Orbital operationg of the spacecrait and payload subgystems were gatisfactory through
Orbit 147, after which an internal short circuit disabled one of the Wideband Video Tape Recorders
(WBVTR-2), Operations resumed until Crbit 196, when the Return Beam Vidicon failed to respond when
commanded off, The RBV was commanded off via alternate commands. Landsat-1 continued to perform
its imaging mission with the Multispectral Scanner and the remainmg Wideband Video Tape Recorder pro-
viding image data, The remammg Wideband Tape Recorder experienced four suspensions of operation,

the last bemg in Orbit 9881 on 2 July 1974, and has not been used operationally since. In Orbit 4396, an
mtegrated circuit chip m the TMP failed, disabling four TLM functions, COMSTOR "B" has an mter-
mittent problem with cell 12, which 18 not bemng ugsed operationally. The "BY gection of the USE with full
power output of 1, 5 watts was substituted for the "A! section 1n Orbit 10068 because of excessive declme
of fransmitter power. The pitch flywheel stopped for 2 minutes m Orbit 8040; and for 8 hours, 2 mmutes
m Orbits 11125 to 11130, It has been kept close to zero speed ever gince, usmg pitch-bias control, The
RMP was switched from B to A in Orbit 11257 as a precautionary measure after RMP B began showmg
current variations, The DCS subsystem was turned off after Orbit 12690 and the function assumed by DCS
in Landsat-2, Narrow Band Recorder 2 became noisy and was turned off in Orbif 13015, Operation of
NBR 2 resumed in Orbit 14116 until failure in Orbit 15258, when its operation was terminated. Battery

6 was turned off between Orbits 13346 and 14100 due to electrical characteristics causig high temperatures.
Between Orbifs 14780 and 15487, Battery 6 was turned off again due to high temperature. Because high
current transient occurred at Battery 6 turn on m QOrhit 15467 the battery turn-on command 1s temporarily
guspended from use, Battery 8 was turned off in Orbit 15588 due {o electrical characteristics causing
high temperature and will not be returned to service because of the battery "ON'" command problem,

The pitch flywheel stopped agam for 45 minutes m Orbit 15309 and 3 minutes in Orbit 15312, Pitch fly-
wheel motor driver duty cycle remained high from Orbit 15191 to Orbit 15393 when it returned to normal,
MSS operation was suspended during the pitch flywheel anomaly between Orbit 15309 and 15393, See

Table 1-1 for a summary of payload m-orbit operation,

15-1 1-1



Table 1-1, In-Orhat Payload System Performance Launch Thru Orbit 17804 (1/21/76) Landsat-1

RBV

MSS

DCS

WPA-1

WPA-2

WEBVTR-1

WBVTR-2

Total Scenes Imaged

AVG, Scenes/Day

Total Area Imaged
(millions of sq. mi.)

ON TIME (hr.)

ON/OFTF Cycles

% Real Time Images

% Recorded Images

Total Scenes Images

AVG, Scenes/Day

Total Area Imaged
{millions of sq. n. mi.)

ON TIME (hr.)

ON/OFF Cycles

% Real Time Images

% Recorded Images

Messages at OCC
Non-Perfect MSGS

Max. DCP's ACTIVE/DAY
Users

Avg., MBG/ACTIVE Orbit
ON TIME (hr. )

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

% Real Time Mode
% P/B Mode

ON TIME (hr. )
ON/OFF Cycles

% Record Mode
% Playback Mode
% Rewind Mode
% Standby Mode
Minor Frame Sync
Error Count in P/B
Time Head-Tape Confact
(r.)
Cycles Head-Tape Contact
ON TIME {(hr.)

% Record Mode

% Playback Mode ‘

% Rewind Mode

% Standby Mode

MFSE Count in P/B

Time Head-Tape Contact
@r. )

Cycles Head-Tape Contact

ON TIME (hz.)

1690
135
14.7

4.0
21
57
43

206, 093
176
1,797

2,172
16, 090
78
22

1,152, 045
90, 691
114
44
181

21, 820, 2

55

45

31.9
312

78.
22
2,106
13, 802

38
41
20

1

Failed Orb. 9881
732.8

11,954
927, 6

38
41
20

Failed Orb. 148
5.1

44
6,5

Ls-1
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SECTION 2
ORBITAL PARAMETERS

Landsat-1 launch and mjection was satisfactory. After several 18-day ground trace repeat cycles, oxhit
maintenance burns were made 1n Orbits 938, 2416, 6390, 7826, 11367, 11464, 13611 and 14365, An unplanned
orbit change occurred due to freon gas expended during the pitch flywheel emergency (Orbits 11125 and 11130),

No orbit maintenance burn oecurred during this report period.

The orbital parameters.are given in Table 2-1, Figure 2-1 shows the longitude error as a function of time
and orbit maintenance burns. The longitude error has been maintained within + 10 nm in the east-west di~
rection at the equator as planned, Figure 2-2 shows the change of sun time at the descending node, Appendix

B gives ground trace repeat cycle predictions,
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Table 2-1.

Landsat 1 Brouwer Mean Orbital Parameters

Semi Two Argument

lement Major Body Nodal of Right Mean
Apogee | Perigee| Inclination Axig Period Period Perigee Ascengion | Anomaly

Date () | Gam) (Deg. ) (km) | Eccentricity | (Min) (Min) (Deg) (Deg) (Deg)
25 Oct 1972 917.3 898,1 99.103 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 103.1563 103,268 133.693 91,805 52,797
25 Apr 1973 911.056 | 888,763 99, 073 7285.767 0. 00073 103.151 103. 267 168, 857 181.411 11.098
25 Jul 1973 914 3411{ 900. 810 99,068 7285. 741 0. 00093 103.150 103. 266 95.602 268,944 84, 301
25 Oct 1973 0922.913 | 893.229 99,056 7285.786 0.00128 103.151 103,266 65.071 0,201 301.002
25 Jan 1974 915.873 | 899.111 99,041 7285. 657 0.00115 103 148 103,264 160. 866 88.606 19,049
24 Apr 1974 920.090| 912,672 99,023 7285.691 0.000802 | 103.149 103. 265 117.631 176.743 62.319
23 Jul 1974 922.363 | 892.629 99. 017 7285, 661 0.002041 | 103.148 103.264 109.225 269.779 70, 540
23 Oct 1974 918.657 | B896.316 99. 004 7285.652 0.00153 103.148 103. 264 150.750 354.743 | 29,110
24 Jan 1975 914,18 900. 67 98.990 7285, 690 0.000928 | 103, 147 103. 262 278, 848 85. 403 261 138
24 Apr 1975 914.74 | 900,05 08,972 7285. 559 0.001008 } 103 146 103. 262 37.047 173, 043 142. 764
25 Jul 1975 915,12 899.863 98.964 72885, 541 0.001063 | 103,145 103.261 138,138 262,528 41,661
23 Oct 1975 914,19 900. 54 98,951 7285, 531 0.000937 | 103.145 103. 261 250. 370 349,962 289,612
24 Jan 1976 914,39 | 900,32 98.936 7285, 523 0.000966 { 103.145 103. 261 2.826 80. 147 177,049
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SECTION 3
POWER SUBSYSTEM {PWR)

The solar array continued to provide excess energy for the payload and spacecraft load throughout this re-
port period, Compensation loads and auxuliary loads digsipated the excess power above the battery and load
requirements using Landsat-1 power management procedures. Solar array degradation was -28.3% at the
end of 42 months m orbit. The power subsystem 1s predicted to have adeguate power through 1976 for the
present Landsat-1 payload configuration, and may extend to 1977 depending on the electrochemical degra-
dation of the battery packs and the effect of increasing sun angle on array fracking (see Section 4 also).

A plot of measured and predicted midday solar array current 1S shown in Figure 3-1. Figure 3-2 shows
actual and predicted midday solar array degradation. Figure 3-3 shows actual sun angles to the spacecraft
and solar panels, Figure 3-4 1s a prediction of the variation of sun angle through 1977 for Landsat-1 and 2.

It 18 noted In Figure 3~1 that the high noon solar array current is shightly lower than predicted. This s due
to slightly different solar panel sun angles and operating point high noon solar array degradation than initially
predicted,

During Orbits 16702 and 16703 (3 November 1975) Landsat-1 passed through the partial solar eclipse over the
Southern Eemisphere, Real-time adjustments to the auwxaliary loads were made to compensate for the loss 1n
array energy.

Battery 8 switched off w1 Orbit 15588 (15 August 1975), remained off-line throughout this report period
The battery probably discharged to zero volts around 1 December 1975, though telemetry verification is
impossibie hecause the sensor threshold is 19.33 volts.

Beginning 1n Orbit 15794, (30 August 1975) an adjustment to the power management program has kept the
hatteries slightly undercharged to keep them within accepiable temperature limits,

Temperature spread between batteries has ranged from 7, 5 to 12, 5°C durmg the current repoxt period,
battery 5 in bay 14 having the highest temperature, The wider range and higher peak in temperature was
caused by increased sun intensity and sun angle as well as a possible maifunction of the thermal shutter for
bay 14. (See Section 11 also,) Battery packs averaged a typical 8,0 to 9. 3% Depths of Discharge (DOD) with
fairly good charge and discharge characteristics for individual battertes.

The power system electronics performed well in this report period with all voltages stable, Table 3-1 shows
major power subsysiem parameters and Table 3-2 shows power subsystem felemetry for selected orhits,
Some parameters in Table 3-2 may be shightly different from Table 3-1, because Table 3-1 uses a power
management time span (mght followed by a day); whereas, the time span used m Table 3-2 1s the playback
period for the NBR. The Shunt Inmifer has not cperated since Orbit 3 because the unregulated voltage has
been held below cut~in voltage by power management,

3-1
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Tahle 3-1, Zandsat-1 Major Power Subsystem Parameters

CRBIT NQ. 25 5098 10178 15854 L7008 17398 17853
BATT 1 MAX 32,48 32,91 833.26 85,18 82,57 32,905 33,14
2 CHCGE 32,48 32,01 58.16 33.16 32,57 33.05 32,05
3  VOLTS 53,48 22,99 33.25 53,18 32.65 32,05 3z, 14
4 32,'43 32,99 33.25 33,14 32.65 82,05 32,14
5 32,48 32,09 33.33 33.25 32,685 82,14 32,22
G 32,31 32,91 33.25 28,21 32,57 52.08 33,405
7 52,22 52, 91 33,25 33.18 | 32.85 52, 05 82,14
g wFF 32,14 32,91 33.25 53,18 21.81 - -
AVERAGE + 32,38 32,92 33.35 33.17 32,62 33, 46 38,13
BATT 1 END- 28,81 23,30 28,98 22,15 28,72 28,84 28,88
2 O~ 28,81 28,30 28,98 2e.18 28,81 28,72 28,98
3 NIGHT 28,351 28,30 28,98 25,16 28,72 28.64 -, 28,38
4  VOLTS 28,89 28,38 25,98 59,15 28,81 28,64 28,98
o 58,89 28,38 28,08 29.28 28,81 28,72 29,06
e 29,81 28. 30 28,98 28,12 | 28,72 28,64 28. 98
7 28,81 28,30 48,98 29.16 28,81 28,64 28,98
§ Fik 23,81 28,30 23,98 28,15 21,81 e —_

AVERAGE + 25,84 28,82 28,95 28,16 | 2871 28,68 28,97
BATT 1 {} CHGE 13.11 13.68 13.08 15,27 14, 38 14.68 13,93
2 SHARE 12,93 13,58 15.96 16,27 14,89 14,88 13,638
R 11,38 11,38 11.96 1359 | 15.22 18.68 12,01
4 12,39 11, 98 12,28 14,06 14.20 14.05 13.71
& 12,32 11,85 11,98 13.68 13,78 13,43 15,13
[ 12, 80 12,35 11,78 #k 16,27 16.38 16, 56
v 12.62 12,42 12,18 13,50 | 13.13 13,08 13,82

§ ok 12,45 12,10 11,98 14,54 Ak ok e
BATT 1 1LOATY 12,71 12,44 12,58 14,87 i4.62 14,39 15,89
2 SHARE 12,90 13.62 13.70 15,88 14,79 is5, 07 14,35
a (%) 11.43 11,91 i2,28 13,85 13, 50 13,94 13,05
4 12,77 13.01 13.12 14.91 | 14.68 14.74 14,54
5 12, 84 12,42 12.60 14,02 13,58 13,09 14,85
[ 12,53 12,21 11.30 FE 15,26 15.22 16,09
ki 15.80 13,41 iz,80 13,77 13,61 13,50 14,08

8 kkE 12,38 11,88 11,87 12,88 ke ok Fh
BATT 1 TEMP 21,11 24,65 24,78 23,12 22,14 23,59 28,28
2 ™ 18,74 21,42 20.86 18.32 | 18,81 18,45 18,44
2 (OC) 18,97 20.29 20,16 18,77 17.32 1737 17.8%7
4 51,57 as.17 28.32 22,71 22,20 25,47 25,75
5 21,82 23,85 24.:)9 28.6% 25,18 28.76 24,66
6 21,21 94,37 24,78 28,10 | 24.52 25. 84 29,06
¥ 21,41 25,01 24,95 33.75 24,02 25,14 27,440
§ #dk 21,88 25,14 25,24 24,69 23.13 23.91 25,49
AVERAGE 20,82 23,49 23,53 22,26 2.0 22,82 24,34

8/C BEG BUS PWR (W) i76.8 153.4 185,0 137,59 123.4 123.0 23,1
&ol*gps /1(.}0%1153» . gt?s(g%m) 49,0 54,8 41,9 29,4 | 17.4 17.4 17.4
P/L REGBUS PWR (W) | 18.2 1.7 5.9 8.8 5.1 9.4 5.1
¢/MmmATIO | Los | Las | wel 1.18 1.25 0,85 | 107
TOTAL OHARGE (A-M) | 5093 280,21 | *258.3 229,29 | 211,54 | 157,18 164, 92
TOTAL DISCHARGE (A-hy 290.9 256,28 214.2 194,13 160,71 165,51 153,49
SOLAR ARRAY {A-M) 10444 908,90 83z2.0 BTG .0 825.0 835.0 830.0
5.4, PEAK I {AMP) 16.8 13.68 12,44 11,60 12,00 12,00 11,68
MIDDAY ARBAY I (AME) 15.01 12, 80 N/A 11,04 11,36 11,44 15,28
SUN ANGLE (DEG) -3.33 -3.54 -1,82 1.49 G.42 5,14 13,35
MAX R PAD TEMP (DC) +52, 00 +33, 00 63,20 62,0 64,40 B35, 60 83,20
MIN R PAD TEMP {°C) 2,00 ~59, 00 -42.79 -42,18 | -38,5¢ -36,7L -33.88
MAY L PAD TEMP (DC) +07.90 +60, 50 56.00 56,00 63,00 63,20 63.20
MIN L PAD TEMP (°C) | -67.00 54,00 —ar.00 | —g.25 | -43.18 | a0, 26,31

* After the telemetyy failure 1n Orhit 4896 Batiery 2 charge shave was taken egual to Battery L charge as
an approxmation 1n oxder to derive a charge share value of each battery,

+* Battery 6 turned off in Orbit 14780 was rehumed to sexvice m Orhit 15467,
#+* Battery was furned off in Orbit 15588 and remaned off through the end of fhis repori period,

+ Average of batteries on-hne.
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Table 3-2. Landsat-1 Power Subsystem Analog Telemetry (Average Value for Dafa Received
1 NBTR Playback)

Orhite
TFunction Descriphion Unit 24 5089 10182 15254 17004 17854 17854
600, BATT 1 DISC_ |AMP 0.94 0,81 0.81 0,41 .85 0,50 0,75
GR02 2 4,95 £y 3 B * * &
3003 3 0, 84 0.78 Q.80 0,86 .79 0.79 0.70
8004 4 0,83 0,86 0,86 0.8% 0.88 0,33 0,79
BOOS 5 0,92 0,82 0,52 0,87 0,79 0,77 0,81
8006 6+ 0.91 0,78 0,78 0,00 0,88 0.87 0,82
8007 7 0,94 082 0,80 0,83 0,79 c.77 0.7¢
3008 Bk 0.91 077 0,78 0,80 0. 00 o, 00 0,00
8011 BATT 1 CHG  |amMP 0,58 0.58 0,69 0,52 0,41 0,34 .85
4012 2 0.57 * + * * * *
5013 s 0.50 0,48 0.60 0. 46 0,87 0.32 0.32
5014 4 0.5¢ 0. GL 0,60 0,48 0. 39 0.33 0,34
8015 5 0.5¢ 0,50 0,58 0.46 0,88 0,32 0,37
8016 .57 0,52 0.56 0.00 0,45 0,38 0.40
8017 0.55 0,58 0,60 0.46 0.38 0,31 0,34
8013 gl¥ 0,55 0,52 0,58 0,48 0,00 0. 00 0. 00
6021 BATT 1 VOLT |VDC | 30.87 31,24 31,64 31,62 31.08 30, 81 80, 84
6022 2 30.87 31,25 41,66 31,82 31.07 80, 80 30, 83
8023 3 30,87 31,35 31,66 31.62 31.07 30,79 80,82
8024 4 30,00 81,28 31,70 31,65 31,18 50.83 80, 86
6025 [ 30,83 31,33 3L,75 | 31,71 31.18 an. 90 30, 92
apas [ 50,86 81,24 31,65 | 26.18 31,08 50,79 80,82
aneT 7 30,89 31,37 51, 68 31,64 31,10 30.83 30, 88
8028 i 50,80 81,57 81,68 1,63 21,81 - -
8031 PATT 1 TEMP |DGC | 21,17 24,48 25,09 | 28,08 22,17 22,60 | 22,23
8032 z 15.80 21,59 23,81 19,28 18, 86 18.43 18,44
8033 3 18,76 20,17 21,26 18,78 17,56 17.38 17.56
6034 4 21,57 23, 04 23,98 22, 69 22,24 | 22.47 22,73
GDIE 5 21,84 23, 77 24,78 23, 64 25, 22 26,74 30,63
6038 6+ 21,84 2427 25.78 22, 08 24,56 | 25,85 29,00
8037 7 21,43 24,88 26. 09 33, 67 24, 06 25,15 27,41
8038 ek 21.88 25,02 28, 21 24,51 28,18 23, 91 25, 53
A040 BT PAD TEMP |DGC | 25.82 a7.22 27,186 27,29 32,08 23,48 33.36
6041 RPADVN vDC 33,40 38.85 24, 2 34, 18 a3, 09 38.58 3171
8042 EPADV M vDC | 33.29 33.50 33,60 82, 92 31,85 31,46 31.03
a044 LT PAD WEMP |DaC | 14.14 16,8% 19,11 19. 84 26,57 27,30 28,96
8045 LPADVEF vDe | 33,48 34,16 34. 67 34, 83 33,83 43,50 23,44
6046 LEPADV G vDC | 3s.68 34,19 34,72 B4, 68 38,87 33, 64 38,47
6050 8/CURBUSV |vDC | 31.24 31.68 32,60 32,07 31,53 31,22 31,25
6051 oReBUSY |vDe | o4.5 24,55 24.65 2. 54 24, 54 24, 54 24, 54
6062 AUXREGAYV |vDC | 23.a1 23,48 23,47 23,49 23,50 28,49 28,48
6053 AUXBREGBV |vDe | 23.50 23,50 23.50 23.50 { 28.50 22, 50 25.50
6054 SOLAR 1 AMP | 14.87 12,69 11.60 10.83 11,14 11,10 10,74
6055+ 5/CRGBUSI |AMP il 8,07 6.80 5.683 §.04 5. 03 5.08
8056+ S/CRG BUSI |AMP 7,11 6,27 679 5.62 5.03 5. 01 5. 02
6058 PCMOD T 1 DaC | £1.82 22,23 25,22 20.63 19.72 19,70 10.75
6068 PO MOD T 2 DGC | 21.08 22,53 23,00 21,17 20,39 20, 39 20. 54
6070 P/LRABUSY |VDC | 24,68 24,82 24,68 24,68 24,87 | 24,86 24,88
8071 P/LURBUSV (VDC | 21,08 31,53 31,92 31,92 31,36 81 06 31,08
6072+ P/LRG BUSI |AMP 0.57 0,66 0,36 0.56 0.87 037 0. 56
6073 PAUK AV VDo | 23,51 23.51 23.56 23,50 23,50 23, 50 23. 50
6074 PAUXBV  |vDC | 23,51 23,61 | 23,50 23,60 { 23,60 28, 50 23, 50
6075 PR MOD T 1 DGC | 21.50 23.13 | 23.¢2 2144 20.93 20. 92 21,14
8074 PR MOD T 2 DGC | 20.34 21,45 21.84 19.88 19,59 19,59 1. 84
80749 TUSE BLOW V [VDC | 24.58 24,57 | -~24.60 24, 58 24, 53 24, 59 24, 57
6080 SHUNT 11 AMP 0.00 0. 00 0.00 0. 00 0,00 0. 00 ©. 00
6081 SHUNT 2 1 AMP 0. 00 0,00 0.00 0.00 000+ 0. 00 0, 00
5062 SHUNT & T AME | g 00 .00 0.00 0. 00 0,60 0,00 2. 00
083 SHUNT 4 I AMP 0.00 0. 00 0.00 0.00 0,00 0. 00 0, 00
6084 SHUNT 6 1 AMP 000" 0.00 0,00 a, 00 0,00 0, 00 0,00
6083 SHUNT 6 1 AMP 000 0.00 9,00 .00 0.00 0, 00 5,00
8084 BHUNT 7 I AMP 0,00 0, 00 0.00 0.00 0.00 0.00 0. 00
GOBY SIIUNT & 1 AMP 0.00 0,00 0,00 0,00 0,00 4,00 0.00
8100 P/LREBOSY |AMEP 0,58 0.56 0.36 0.96 0,37 0.87 [
Total Mo, | MAJOR FRAMES FRM | 764.0 380. 0 3840 785 56 785 787

*Funcfion 6002, 6012, missmg data resulted from disabled telemetry resulting from IC chip falure which

affected charge current directly and dischavpe current fndoectly,
+FUNC 6055, 8058, 6072 data 15 derived from Pseudo FUNC 6155, 8156, 6172 nsed alter charge te Mode 11.

+Battery 6 mrned off in Qrbit 14780 was returned to scryice m Oxbit 15467,

*+Battery 8 was tnrned off i Orbit 15668 and remaned off through the end of this report period,
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SECTION 4
ATTITUDE CONTROL SYSTEM (ACS)

Landsat-1's ACS system accurately maintained the spacecraft's attitude even though the Pitch Fiywheel
was malfunctioming during the first days of this report period,

With the exception of Orbits 16557 (24 October 1975) through 16613 (28 October 1975), the Pitch Flywheel
performed normally and its duty cycle averaged less than 7%, Durmng Orbits 16557 through 16613, the
Pitch Flywheel's duty cycle roge ahout 45% and several short term 100% duty cycles resulted in momentary
Pitch Flywheel stoppages. The condition cleared 1tself without intervention in Orbit 16614 (28 October
1975); MSS activities were not affected during this mterval,

Use of pneumatics to stabilize the spacecraft during the Pitch Flywheel anomaly was not required,

Due to the Pitch Flywheel's malfunction history, the ACS system is commanded into the Normal mode only
during the six consecutive daly orbits of MSS activity. During the remaining daily orbits of non-MSS
activity, the ACS system 1s commanded into the Roll Diff Tach High Gain mode to unload Roll momentum
and conserve freon,

Pogitive 0,69 Pitch Position Bias is employed to limit the Prtch Wheel's speed between -10 RPM and -100
RPM and fo prevent it from "siezmg' with an excess of stored momentum.

Since continuous NBTR coverage is no longer available to account for all pneumatic gating, Figure 4-1
was prepared fo approximate average gating frequency. The approximate slope of the curve in Figure
4-1 mdicates a gating frequency of approximately 4, -Roll gates per day. Figure 4-1 also shows that the
freon pressure dropped the fastest between Orbits 17000 (24 November '7 5) and 17160 (6 December '75).
These oxbits occurred during Landsat 1's seasons of maximum gating activity, and the pressure drop this
period 1s consistent with Landsat 1's seasonal gating history. )

240

230 |© 4P = 4 - ROLL GATES/DAY

220

a0

200

FREON TANK PRESSURE PSIA

180 -

130 1 1 1 1 ! 1 1 1 I 1

1 1
0 H 4 5 8 0 12 14 16 18 20 24 2%
* WEEKS
3 1 L 1 1 1 1 1 1 i 1 ] 1 1 f 1 X 1 LY
1426 15000 = 16000 = = 17000 = < 17068
§ & E g§ § & B 8§ § & B § &8 ¢ 8
CREIT NUMBER
] ] 1 1 1 1 1 L ] 1 1 1 L] ] 1 1 1 ¥
2 8 = 8 0 8 = 2 - 2 & 2 K 2 & ® H E
n w w r.3 ~ ~ o w o o @ o o = - of of - - -
CALENDAR

Figure 4-1., Landsat-~1 Freon History, Orbiis 14263 (5-12-75) to 17868 (1-25-76)
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Figure 4-2 predicts Landsat-1's remaining freon life as a function of gating frequency and Figure 4-3
plots remaming Roll gates as a function of tank pressure,
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Durmg early January, 1976, (approximately Orbit 17680, 11 January 1976) solar array tracking errors
began to appear due to the increasing value of Beta angle. As Beta increased, the sun sensors' field of
view for optimum response 1s exceeded, particularly with the ACS in the Normal mode where sun sensor
shadowing exists. When the ACS 15 commanded into the Roll Diff Tach High Gain mode, the spacecraft
assumes a minus Roll attitude error which causes the Right Sun Sensor to rotate toward the sun, The Sun
Sensor receives more exposure and drives the Right Solar Array mto alignment with the sun, Left Solar
Array trackmg error is relatively ‘constant at 6° to 8° lagging, regardless of ACS mode.

Maximum values of Beta angle increase cyclically with tune and during this season, should peak at 47. 8°
on 18 February 1976. The effect of solar array misalignment on payload operations during this season

should be minimal; however, as maximum Beta angle values continue to increase in the future, solar arry
tracking will degrade accordingly.

RMP 1 is functioning normally, Pressure/temperature ratios have all been satisfactory,

The forward scanner pressure decreased from 2,81 in Orhit 16530 (21 October 1975) to 2. 80 m Orbit 17868
(25 JanuatTy 1976) and 1s following the leak pattern described m previous reports.

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

Table 4-1. Landsai-1 ACS Temperature and Pressure Telemetry Summary

Ort

Function Umts 31 5099 10182 15254 16530 17408 17826
1084 RMP 1 Gyro Temperature DGe 44,5 23,06 21,22 42,40 43.11 43,83 43,32
1094 RMP 2 Gyro Temperature DGC 74.3 75,10 43,45 24,05 25,15 2§ 08 25,68
1222 SAD RT MTR HSING Temp DGC 21,1 22,00 20. 85 22.89 23,69 24,54 23.57
1242 SAD LT MTR HSING Temp bag 27.0 30, 38 28.18 29,53 30 78 31,74 31 31
1223 SAD RT MTR WNDNG Temp DGC 25 3 26, 54 24 63 27,06 27,45 28 10 27,15
1243 SAD LT MTR WNDNG Temp DGC 28.7 32,92 230 a2 31 98 83,44 34,32 33,04
1228 SAD RT HSG Pressure P51 786 7.35 7.12 6,88 6 B§ 6 85 6 BO
1248 SAD LT HSG Pressure PSI 7.0 6 86 6 47 6,18 6.18 6 13 6.10
1007 FWD Scanner MTR Temp DGC 19.8 19,88 18 46 20,36 20,63 21,14 20, 67
1016 Rear Scarmer MTR Temp ~ DGC 20 5 19,83 17 86 19,24 20,02 20 68 20.19
1003 FWD Scanner Pressure PBI 4,8 4 02 3. 50 3,00 2.81 2 B0 2,80
1012 Rear Scanner Pressure PSI 7.8 7,87 T. 44 6 97 6,96 6, 96 G 95
1212 Gas Tank Pressure PsI 1988,0 1702 34 1454, 19 235 44 223 05* 202, 86 186, 06
1210 Gas Tank Temperature DGC 22 6 24 30 22, 56 24,36 25,20 25,88 25,30
1213 Manifold Pressure PsI 56.7 57 4 58,73 61, 67 61,30 81,65 8L, 87
1211 Manifold Temperature DGe 219 23,62 L, 23,82 24,78 25,59 24 97
1059 CLB Power Supply Card Temp| DGC 37.1 40,54 38, B3 40, 58 41, 46 42 19 41,66
1260 ACS Baseplate 1 DGC 25,4 27,93 25, 36 286, 54 27,84 28,87 28, 57
1261 ACS Baseplate 2 DGe 22,9 24,73 23,00 25 05 26 14 27,04 26,65
1262 ACS Baseplate 3 DGC 22.4 23,69 21,97 24,95 25,85 26 66 26,00
1263 THO1 8T8 DGC -6 8 =097 -3.41 1,22 5,29 G 91 7,58
1264 THOZ 5TS DGC -14, 6 -9,42 -8, 27 -4, 50 -1.96 -1, 17 174
1265 THO3 ST8 DGC -3.1 9.31 7.58 12,92 15,91 17.84 19, 67
1266 THOZ 8T8 DGC ~13.9 2.85 -1.85 2.40 529 .61 7.06
1267 THOS 8TS DGC -8,9 -1.16 =5. 17 2,92 9 37 11,862 18, 56
1224 SAD R FS5T DGC 396 60,21 63. 25 64 74 66.72 66,83 64.16
1244 SAD L FSST bGC 27.1 51,11 53,21 54, 69 57.40 58,99 69,65

*Pressure OROP due to PCM count step, not to loss of freon
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Table 4-2, Landsat-1 ACS Voltages and Currents

) ' Orbat
Function v Units 31 5099 10182 15254 16530 17408 * 17826
; 1057 CLB Power Supply Volts TMV 2,8 2,78 2,78 2.78 2.8 2.78 2.7 |+
1081 RMP 1 MTR Volts vVDC OFF OFF OFF ~-30. 14 -30,14 -30, 14 -30,14
. 1082 RMP 1 MTR Current Amps | OFF OFF OFF L1F 1 .11 .11
1080 RMP 1 Supply Volts voc |orr | oFF OFF —23,78 | -28.78 | -23.76 | -23.76
1091 RMP 2 MTR Volts vbC -28,7 | -29.863 ~29,63 OFF OFF OFF OFF
1092 RMP 2 MTR Current Amps 010 ‘0.10 0 11, | OFF OFF CFF OFF "~
1090 RMP 2 Supply Volts vDC | -234 | -23 41 | =23,50 | OFF OFF OFF ‘| oFF
1320 SAD RT MTR WHNDNG Volts vDC -4 8 ~4,25 -3 89 -3.85 -3, 67 -3, 64 -3 65
L
1240 SAD LT MTR WNDNG Volts vbC -4.8 -4, 09 -3, 36 —3.43 -3. 50 -3.39 -3.37
1227 SAD RT -156 VDC Conv. VD 4.9 14 88 14. 83 14 87 14, 87 14,87 14,87
1247 SAD LT -15 VDC Conv. vDC 15 2 15.13 15,14 15.08 15,10 15. 09 15 10
1056 CLB + 6 VPC TMV 2.4 2 35 2.35 2,35 2,35 2,35 2.3’5
1055 CLB + 10 VDC TMV TMV 2,75 2,75 2,74 2.74 274 2,74 2.74
Table 4-3, Landsat-1 ACS Attitude Errors and Driver Duty Cycles
Orbits .
Funchon ° Umts 13198 13569 14001 15254 16530 17408 -~ 17826
1141 Piich Fine~Eyror | DEG - 0.40 - 008 - 002 - 2 13 - 82 - .79 - .BO
1143 Pifch Flywheel Speed RPM - 10,49 - 26.86 - 1,21 12,92 - 43.34 - 76 11 - 66 00
1038 Patch MTR DRVR CCW PCT 4.96 5 8l 4,55 3.28 5.19 3.30 2.52
1039 Pitch MTR DRVR CW PCT 2,29 2.17 5.10 19,65 1.65 1,52 .58
1030 Roll Fine Error DEG - 2,25 - 0.20 - 0,20 - 2,52 - 2.53 - 2,50 - 2,86
1127 Roll Rear Flywheel Speed REM 715.78 756,92 782,08 7234. 05 716,75 7286, 87 734.39
1126 Roll Fwd Flywheel Speed RPM "641 82 674,47 ‘693 31 641 32 642,77 646, 51 643,76
1022 Roll Rear MTR DRVR CCW PCT 0.01 , 0.68 0.90 .13 .03 01 .00
1025 Roltl Rear MTR. DRVR CW PCT 4,26 5.22 5.52 4,17 4 15 4,45 4,57
1023 Roll Fwd MTR DRVE CCW BPCT 0.01 0,66 0,72 .08 .03 .02 .00
1024 Roll Fwd MTR DRVR CW PCT 4,15 4,94 5.35 4,24 4,13 4,01 4.11
1035 Yaw Tach RPM -206, 08 -116,50 - 93.72 ~169,52 -202, 90 =-216.35 -199,31
1033 Yaw MTR DRVR CW PCT 0,02 1.53 1, 8( .09 .04 08 .05
1034 Yaw MTR DRVER CCW FOT 0. 07 1.60 1.76 .68 .68 62 .97
1221 SAD Right Tach DEG/MIN 3.37 3.37 2.81 3.37 3.38 3.37 3,41
1241 SAD Left Tach DEG/MIN 2 80 2,81 281 2,79 2 77 2,78 2.7
NOTE: Tabulation of these functions began after the prtch flywheel ancmaly (stopped) m Orbat 11125,
LS-1
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SECTION 5
COMMAND CLOCK SUBSYSTEM (CMD)

The Command Clock Subsystem operated nominally in this report period. On January 1, 1976, during
Orbit 17516, the spacecraft clock was advanced by approximately 4 seconds. This over-compensation

was adjusted on 2 January during Orbit 17542 by moving the clock back by about 4 seconds. Figure 5-1
shows the lustory of the 8/C clock drift since launch,

TFigure 5-2 shows the cumulative drift since launch (15,5 seconds slower m 39 months). The rate of drift
18 also shown., The rate now 1s mcreasing, having hottomed out at the end of 3 years at -0,55 milliseconds
per orbit, Table 15~1 shows typical telemelry values since launch., All are nominal,
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Table 5-1, Landsat-1 Command Clock Telemetry Summary

Function f Orhit
No Name Mode Units 35 5099 10182 15987 17405 17824
8005 Pri. Power Supply Temp - °C 37,3t | 39,37 | as,50 | 3819 | 3817 | 37.83
8005 Red, Power Supply Temp - oG 35 73 33 08 38 38 37 05 ar ol 36 99
8007 Frl, Ose Temp - °c 31,14 31,98 32 11 a1 31 14 41 11
_8008 Red, Osc Temp - oc 30 47 31.39 31.42 30 48 30,48 30 48
8009 Pri. Osc Output - TMV U 1 0 95 0,9% 0 97 0 97 0 97
8010 HRed! Ose, Output - TNV *k had ** *E ** i
8011 100 kHz Pri, -Red. TV 3.11 3.10 311 2 98 3,11 312
8012 10 kHz Pri, -Red. TMV 310 307 308 3 o8 307 308
8013 2 5 kHz Pri -Red TMV 2 95 2 95 2 95 2 96 2 95 2 96
8014 400 Hz Pr1 -Red TMV 4 40 4 40 4 40 4 40 4 40 4 40
8015 Pri +4 V¥ Power Supply Pri CikON| vDC 410 4 10 410 119 410 410
8016 Red +4V Power Supply Red ClkON| VDC 3 95 3 95 395 395 3 54 38
8017 Pri +6 V Power Supply Pri ClkON| VDC & 06 6 07 6 07 6 10 6 09 6 10
8018 Red +6 V Power Supply Red. ClkON| vDC 6 00 5 94 554 5 98 5 95 5 95
8019 Pri -6 V Power Supply Pri ClkON| VDC -5 02 -6 02 -6 03 -6 04 -6 03 ~6 03
8020 Red -6 V Power Supply Red CIkON| VDC -5 69 =6 00 -6 00 =6, 01 =6 00 -8 00
021 Pri -23 V Power Sapply Pri ClkON| VDC -22.88" | -22.89 -22 89 -22,93 ~22,02 {-22 92
ap22 Red -23 V Power Supply Red ClkON| VDC -22 98 -23 00 -23 m -23 4 | ~23 05 | -23 4
8023 Pri -29 V Power Sapply Pri ClkON| VBC -29 13 -29,16 -29 15 |-29,14 | -2% 13 | -29.13
8024 Red -29 V Power Supply Red, Clk ON| VDC -29 07 -29 21 -29 21 -29,21 -29 21 | -2g 21
8101 ClF A-12V CIA A QN vDC -12 33 -12 33 -12 34 -12,35 | -12 35 | -12 35
8102 CUB-12V CIU B ON vne -12 26 | -12 26 | -12 23 | -12 26 | -l2 26 | -12 23
8103 ClU A-5V CIU A ON voc =5 32 =5 34 =5 34 -5 34 -5 34 ~5 34
‘ 8104 CUB-5V CIU BON vho -5 381 -5 31 -5 31 -5 31 -5 31 ~5 31
8105 CIJ A Temp Cly AON o¢ 24 47 24 77 25 4 |- 24 41 24 61 24 58
3106 CIJ B Temp CIJ BON °c 24 96 25 31 25,45 24,81 24 99 24,92
3201 Recerver RF-A Temp - °Cc * +* 28,67 27 28 27 32 27.14
8202 Recetver RF-B Temp - o 27 98 28 22 % ** *ok **
8203 D MOD A Temp - oz 25 41 25,73 37 08 879 36 99 36 87
8204 DMNOD B Temp - ec 35 03 35 61 26.12 25 00 25 Q0 24 89
8205 Receiver A AGC Receiver A DBEM ¥ il -96 77 =94 72 -83,77 -89, 11
OoN
8206 Receiver B AGC Recelver B | DBM -94,74 | -84 &7 i *k *¥ **
oN -~
8207 Amp A Output Receiver A | TMV ** *x 231 2 54 274 281
oN
| 8208 Amp B Ouiput Receiver B | ‘TMV 2 81 3.22 ** $ok *k ik
OoN
8209 Freq. Shift Key A OUT Recelver A ™V b *k 110 110 110 110
ON
8210 Freq Shift Key B QUT Recefver B | TMV 110 111 5 Ak *k wok
ON
8211 Amp A Output Receiver A | TMV i b 110 112 110 111
ON
8212 Amp B Output Receiver B | TMV 113 1,13 ** *E *x had
OoN
8215 DMODA-ISV Recelver A | TMV b b S 00 5.00 5 00 5 00
OoN
8216 DMODB-16V Receiver B | TMV 500 5 00 d woF ** b
ON
8217 Regulator 4 ~10 V Recelver A | TMV > ** 5 40 5 39 5 39 5 39
OoN
8218 Regulator B~10V gece[\rer B | ™V 5. 50 5.50 fad L ** o
N

**Units not musge
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SECTION &
TELEMETRY SUBSYSTEM (TLM)
The Telemetry Subsystem has performed nominally in this report period. Table 6-1 shows typical telemetry
values gince launch, Telemetiry values are nominal despite the drift upwards of temperatures. As seen m
Section 11, spacecraft temperatures reached all-time high values during this period. These temperatures
are expected to subside to prior levels as the earth's distance from the sun increases in its yearly orbit.
Functions 1011, 6012, 7010 and 12238 reman moperative.

Memory, Section 11, contimmues to be used i the telemetry matrix.

Table 6-1. TLM Telemetiry Summary

Function Orbit

No. Function ¥Name Unit 35 5099 10592 15233 16987 ~ 17405 17824
9001 Memory Sequencer A Converter vDC 8 35 6.33 6 33 6 33 6 33 6 33 6 33
8002 Memory Sequencer B Converter vDC ** *k ** *k i *k ok
9003 Memory Sequencer Temp °c 19,59 | 2106 | 21.30 21 94 20 72 20 00 22 97
9004 Formatter A Converter vhC 5 99 5,99 5,99 5 99 5 99 5 99 6 02
9005 Formatier B Converter vDC **k o *ok *¥ i Aok Fk
9006 Dig, Mux A Converter vbC 10,01 10 04 10,07 10 07 10 07 10 07 10 07
9007 Dig. Mux B Converter vDe *% ok *k *¥ o ok *%
9008 Formatter/Dig, Mux Temp ‘c 22, 50 24 89 | 25.00 23,55 25 70 26 15 232 03
4009 Anplog Mux A Converter yDC 26,01 21.18 26,20 26 32 26 34 26 35 06 35
2010 Analog Mmex B Converter VDC R % s ** *k *k *k
2011 A/D Converter A Voltage h'zoled 10. 00 10,07 10.07 10 07 10 07 10 07 10 07
9012 A/D Converter B Voliage vDC hid *k #* *x ok *k Kk
9013 Anglog Mux A/D Converter Temp °c 25,00 | 26.83 | 27 49 25 B3 25 38 87 25 29 10
9014 Preregulator A Voltage VDo 19 83 19,85 19 94 19 98 19 99 19 28 19 99
9015 Preregulator B Voltage vDC ¥ ¥ ak % ok *% Aok
9016 TReprogrammer Temp °c 22,00 | 22,50 | 22.53 | =2 50 23 50 28 35 27 41
9017 Memory A Converter vBC 6 00 5,99 6,00 5 97 5 97 5,97 5 00
9018 Memory A Temp % 17.50 | 17 50 | 17.80 17 50 17.17 15 95 17 59
9019 Memory B Converter DG +* ok ** - - Tk %
9020 Memory B Temp % 17,68 | 17.63 | 17.51 17 50 16 32 16 15 18 30
9100 Reflected Power (Xmir A) dBm 11,85 12.32 12,38 11,37 12 63 12 25 13 10
9101 Xmir A -20 VDC VDC -16,75 | ~19 76 | -19,75 -19 84 -19 82 -19 83 ~19 82
9102 Xmtr B -20 VDC VDO ¥ ok ok Aok aok - -
9103 Xmir A Temp °c 20 85 | 2114 | 22,01 21 98 23 82 24 17 31 92
9104 ¥mtr B Temp °c 21.69 | 21.95 | 22 76 22 91 25 30 25 37 as 54
9105 Xmir A Power Qutput dBm 25,12 25.35 25,24 25,00 24 88 24 86 25 00
9106 Xmir B Power Ouiput d8m ok ¥ ** *k *ok K ok

** nits not used since prelaunch

REPRODUCBBILITY OF THE
ORIGINAL PAGE I8 POOR
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SECTION 7
ORBIT ADJUST SUBSYSTEM (OAS)

The Orbit Adjust Subsyslem has been fived eleven times, seven hunes using the -X thruster and four times
using the +X thruster. Three -X firings were for inifial orbit correction and four -X for orbit mainten-
ance. The four +X firings were for orbit mamntenance,

No orbit adjustment was made durmg this report period,

The subsystem pressure/tempersture parameters continue to be normal. Duoring this report, there has
been a congiderable rise in the temperature of the Y thrust chamber due to increased sun imtensity and
sun angle (See Section 11 Also), There 1s 64.85 pounds of hydrazine fuel remaiming from an mmtial pre-
launch load of 67.00 pounds, Figure 2-1 shows spacecraft ground track drift from standard orbit tracks
and the effects of orbit adjustment. Table 7-1 15 a summary of OAS performance to date, and Table 7-2
gves average telemetry values for the off quiescent state. In Table 7-2, it should be noted that the first
four sample orbifs occurred in periods of low sun intensity.

Table 7-1. Landsat-1 Orbit Adjust Suromary

Orbat Burn Engine Fuell Tank Tank
Adjust Igmfion Duration +Aa Performance Used Pressure Temperature Axis
Orbit No. Epoch (Seconds) {Meters} Efficiency {Lbs) (PSIA) °F) Thruster
338 1. 26 Jul 72 4.8 12 60 % 540 75 -X
11.25,0.0
4 2. | 26Jul7e 250, 0 1975 103.4% 2.15 u? v X
21 44 44§
a9 3. 27 Jul 72 318, 0 2391 101,5% al16 73,9 -X
23 34:45
938 4, 29 Bep 72 12 8 93 110.0 % 0,039 U2 U’2 =X
00:30:00
2316 5. 13 Jan 73 20,4 154 106.0 % 0,071 4389.4 75,4 -X
00:21:30
6390 6. 25 Oct 73 14,8 110 100,0 % 0.048 486,8 73.9 -X
00:04:10,8
7826 7. 4 Feb 74 14,7 112 101,8% 0,043 490,59 5.4 -3
23-27:10.4
11367 8. 16 Oct 74 8,0 55 106.0 % 0,026 490,59 74,0 +X
22:42:10.8
11464 9, 23 Oct T4 3,4 -66 102,90 % 0,027 490,58 73.9 +X
21 40 00 4
13611 10, 26 Mar 75 2.8 =-22.68 101 8% 0 01 490 09 12.86 +X
19:39:00,8
14365 11, 19 May 1975 1.6 -13 102,4% 001 486,84 TL.6 +X
2119 00.8

1  Imtial Fuel Capacity - 67 lbs,
2  Unavaiabie

REPRODUCHILITY OF THE
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Table 7-2. Landsat-1 OAS Telemetry Values

Function Orbit

No. Name Units 35 5099 10182 | 15254 | 17004 | 17394 | 178924

2001 | Prop. Tank Temp. oC 22.03 22.86 23.28 | 21.62 | 22,02 22.69 24,07

2003 Thrust Chamber No, 1 OC 29.57 § 29.93 | 30.55 | 30.52 | 29.83 | 28.93| 26.52
(-x) Temp, **

2004 Thrust Chamber No, 2 oC 38.76 | 40.28 | 38.91 | 36.25 | 37.99 | 37.53 | 35.93
(+x) Temp, **

2005 Thrugt Chamber No. 3 0C 34.55 | 34.41 | 36.09 | 38.45 §{ 46.35 | 50.05] 57.50
(-y) Temp, **

2006 Line Preggure psia | 539.29 |486.87 | 490.61 |486.87 |490.51 {490.83 | 494.55

** Wide spread of temperature is due to nozzle locations and satellite day/night transifions

relative to data averaged. Typical orbital range is from 19 to 59 DGC.
Ls-1
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SECTION 8

MAGNETIC MOMENT COMPENSATING ASSEMBLY (MMCA)

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

dipole refurned to near zero. No adjustments were made in this report period,

The current dipole values are:

Pitch
Roll

Yaw

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

+2850 Pole-Cm
-500 Pole-Cm
-3600 Pole-Cm

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

Number Name Units 35 5099 § 10182 Ortl).lffzs 54 § 17004 | 17394 | 17854
4001 Al Board Temp o¢c 19,77 119,08 |19.11 17,59 | 17.20 | 17.20 | 17.59
4002 A2 Board Temp °c 23.58 § 23.05 | 23.13 21,83 | 21.46 | 21.47 | 21.79
4003 Hall Current ™™™V 3.48 3.48 3.48 3.47 3.48 3.48 3.47
4004 Yaw Fhx Density TMV 3.11 3.11 3.15 4,02 4.03 4.03 4.03
4005 Pitch Flux Density TMV 3.13 2.51 2.52 2,52 2.52 2,52 2.52
4006 Roll Flux Density TMV 3.19 3.1% 3.20 3.28 3.28 3.27 3.28
15-1 8-1/2
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SECTION 9
UNIFIED S-BAND/PREMODULATION PROCESSOR (USB/PMP)
The USB Subsystem has operated nomnally in {ns report peried,

Table 9-1 shows telemetry values since launch, Telemetry values are nominal despite the drift upwards of
temperatures. As seen in Section 11, spacecraft temperatures reached all-time high values during this
period, These temperatures are expected to subside to prior levels as the earth's distance from the sun
increases 1 its yearly orbat.

Figure 9-1 shows the USB power output lustory since launch. In Oxbit 10068, the B Section of the transmitter
was substituted, restoring full power output to the System, Figure 9-2 shows AGC readings at Goldstone for
a constant refevence orbit in each cycle since launch, The scatter of data points reflect variations wn the
ground station calibration and readout,

Table 9-1. Landsai-1 USB/PMP Telemetry Values

Functions Orbit

No. Name TUrets 35 5099 10592 15233 16987 17405 17824
11001 USE Revr AGC DBM -122 78 -131,99 -129,81 =105 41 —97_ 18 -98,03 -114.78
11002 USB Xmir Pwr WIS 1.60 0.29 1,54 1.53 1.52 147 1,56
11003 USB Revr Error KHZ 21,79 -21,32 ~23,25 -18,01 -13,98 -9.69 -17.52
11604 USB Xpond Temp DGC 22,92 22.64 25 64 25,11 26 58 29.45 32,19
11005 USB Xpond Press PSI 15,91 15.91 15,92 15,94 i6,04 15,14 16.34
11007 USB Xmitr A -15V vDC -15.20 ~15.20 i *¥ 0.0 0,0 0.0
11008 USB Xmtr B ~-15V VDG *k *k -15,20 -14, 96 -15.20 -15,20 -15,20
11009 USB Range--15V YDC -14,76 =14,76 -14,58 ~14_58 ~14, 58 -14,58 -14,58
11101 PMP Pwr A Voli VDG -15,12 -15.18 ¥ i 0.0 0,0 0,0
11102 PMP Pwr B Veolt YDC ** *k -15,12 -14,82 ~14.78 ~14 75 ~14, 81
11108 PMP Temp A DGEC 30.44 30,23 26,60 26,08 28,50 31.86 36.90
11104 PMP Temp B DGC *% * 21,64 31.67 33,42 37.10 42,29

**% TImits Not i Use
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ELECTRICAL INTERFACE SUBSYSTEM (EIS)

SECTION 10

Auxiliary Processing Umt (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 is in Normal mode.

Table 10-1, Landsat-1 APU Telemetry Functions

. Orhit
Functions Description Urnat 7 5098 10182 15254 17004 17394 17854
13200 APU, -24,.5 | VDC | -24,90 -24,90 -24.91 -24,80 -24,90 | -24,90 -24,90
vho
13201 APU, ~12 vbC | -12,08 -12,08 -12.07 -12,06 -12,08 -12,06 -12. 06
Volts
13202 APU Temp, | DGC 25,49 26,95 2%7.15 26, 82 28,20 29,14 31.49

The Power Switching Module (PSM), containing the switching relays for power to Orbit Adjust, MSS,
WBVTR No. 1 and No. 2,, RBV and PRM, functioned normally., The MSS power circuits have been operat-
ing on a regular basis throughout this report period, The power relay for the RBV remamed in a failed
closed condition smee Orbit 196.

The Interface Switching Module (ISM) performed all switching normally during this report period,

Is-1

10-1/2



SECTION 11
THERMAL SUBSYSTEM
LANDSAT-1



SECTION 11

THERMAL SUBSYSTEM (THM)

The Thermal Subsystem on Landsat-1 has maintamed adequate control of spacecraft temperatures since
launch. However, temperatures along bay 11 through 17 reached all-time peaks durmng this report period,
The following factors have contributed to the unusual rise in temperature.

1,

The sun intensity mcreased from 1.012 of the mean value at the beginming of this report
period to a peak of 1,034 during the first week of January. Though the mtensity declined
slightly since then, it still has a high value of 1,032 at the end of this report period.

By 23 January 1976 the sun angle imncreased fo 46,2° compared to 41.6° for the same time a year
ago, This increased the intercept of solar flux on bays 11 through 17 which are normally warmer
than others,

The length of satellite day increased more than 2 minutes above the span a year ago. This m-
creased the time for heat absorption and veduced the fime for heat rejection,

A possible malfunction of the thermal shutter for bay 14, Telemetry for shuiter posiiion for bay
14 has shown a constant value of 58, 5° since 5 Jannary 1976, although the bellows temperature has
risen to about 31.6° (orbital average) by the end of the current report period. It has not been
possible to determine whether this 1s caused by a telemetry failure or a shutter malfunction,

The temperatures are expected to decrease with decreasing sun intensity and sun angle.

Table 11-1 shows average anzlog telemetry values from data rvecorded on the NBTR. Figure 11-1 shows a
typical thermal profile for average bay temperatures of the sensory ring n this report period.

No switching of the compensation loads was made durmg this report period, A history of all switchings of

the compensation loads is given in Table 11-2,

1s8-1
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Table 11-1, Landsat-1 Thermal Subspstem Analog Telemelry (averags Value of Frames for
Daia Recerved in NETR Playback}

BEERONCCTTE T

L 30 A

S00d 5 HHVE TVAEEINO

IH

Tunction Orbits

No. Degeription Unit 26 5088 | 10182 | 15254 | 17004 | 17394 | 17854
7001 THM THOL 5T1 DGC 19,42 | 20.85 | 21.65 | 19.48 | 19.45 ) 19,78 | 20,568
7002 THM THO2 SBO DG 18,60 | 19.95 | 20,60 | 18.82 | 18.37 | 18.41 | 18,62
7008 TIIM THO03 8TI DGEe i8.48 | 20.18 | 20.87 | 16,11 | 17.%5 ] 17.85 | 18.30
7004 THM THLO TCB DGES 19,47 | 20.28 | 20.386 [ 19.76 | 20.52 | 21,08 | 22.35
7008 THM THO4 STI DGC 12,59 | 1¢.71 | 20,85 | 17.86 | 17.51 | 17.61 | 17.91
7008 THM THOE SEO Dao 17,57 | 16,80 § 18.81 | 17.20 | 16.62 ]| 15.6L | 15.78
7007 0A-X THRUSTER DGC 21,05 | 22,05 | 22,90 | 22.25 | 22.11 { 22.08 | B1.98
TODE THM TH08 80 DGC 15,95 | 16.81 | 16.90 [ 15.34 | 14.77 ]| 14,78 | 14.092
7008 THM THOG SBI DGC 19,58 | 20.85 | 20,93 | 15.95 | 18.14 § 18.21 | 18.62
7010 THM THOT 8TL DGC 13.61 * * ® o ** =
7011 THM T8 STO DGC 21.78 | 22.77 | 22,88 | 22.03 | 21.81 { 21.79 | ZL.65
7012 THM TH09 SEI DGC 21.8L | 22,87 | 23.08 [ 22,80 | 32,31 | 22.52 | 22,07
7013 THM THL0 SBRO DGC 18.73 | 19.53 | 19.64 { 1¢.00 | 18.22 | 19.50 | 20.07
7014 THM THL1 5TI DGC 22.37 | 23.35 ) 28.57 | 22.80 | 23,73 | 24.45 | 26,10
TOLE THM TH1zZ SBC DGC 22.87 | 28.17 | 28.03 | 22.86 | 24.60 | 26.86 | 28.89
TOi6 THM THL1S STI DGC 20.95 | 22,08 | 22.47 | 22.00 | 22.74 | 25,15 | 28,97
7017 RBV BEAM CTR LN Dac 21,58 | 22,82 | 22.84 | 21.88 | 22.41 |} 22,84 | 23.87
7018 THM T4 85TC DG 20,38 | 21.40 [ 21.93 | 21.83 | 23.96 | 25.89 | 30.96
7019 NER RAD OUTBD B4 DaEC 5.08 5.86 6.0 4,37 3.6 3. 89 4.87
7020 THM TIIL5 SBI DGC 21,14 | 23.24 | 28,92 | 22,18 { 23.93 | 25.468 | 29.63
7021 THM THi6 STI DGC 20.73 | 22.90 | 23,68 | 21.64 | 22,66 [ 28.78 | 20.82
7022 THM THL7 SBI DGC 20,22 | 22,76 | 23,56 21.47 21.76 | 22.6% | 24,85
T023 THM THLS SBO DGC 21.90 | 24.29 | 25.19 | 23.47 | 23.57 | 24.20 | 25.44
030 THM TI0¢ BUR jale s 16.905 | 17.07 | 17.42 | 15.356 | 15.G5 [ 18.00 | 16.08
7031 THM THE BUR DGC 13.59 | 14.17 | 14.R8 | 12.87 | 12.31 | 12.83 | 12.4D
7032 THM TH09 BUR DG 19,92 | 20,76 | 20,74 | 20.17 | 20.28 | 20.38 | 20.56
7033 THM THI12 BUR DGC 21.51 | 22.16 | 22.76 | 22.65 | 24,66 | 26,02 | 29.42
7034 THM TH15 BUR DGEC ig.70 | 21.87 | 22,38 | 21.32 | 23,85 | 24.86 | 28.86
7035 THM TH18 BUR DG 20,11 | 21.36 | 22,02 | 20.54 | 2L.01L | 21.43 | 22.17
7040 THM THO1 TCB DGe 19.27 | 20.48 | 21,26 | 19,19 | 19.21 | 19.49 | 19,84
7041 THM TH02 TCB . bac 17,99 | 18,22 | 18,89 | 17.80 | 17.51 | 17.65 | 17.70
7042 THM TH03 TCBE DGC 18,34 | 19.94 | 20,92 | 17.79 | 17.48 | 17.60 | 17.64
T043 THM TH04 TCB Dac 18.95 | 19.94 | 20.26 | 18.60 | 18.288 | 18,83 [ 18,44
1044 TIHM TI05 TCH DGC 16,87 | 16,98 | 17,32 { 15.20 | 15.36 | 16.88 | 1B.67
7045 THM THO0T TCB DGC 18.41 | 28.21 { 19,45 | 18.25 | 17.86 ( 17.87 | 18.01
7046 THM TH0® TCB nGe 15,38 | 20,37 { 20.84 | 19.85 | 15,73 | 19.89 | 20.13
T048 THM THii TCB DGe 21.98 | 22,94 1 28,18 | 22.80 | 24.05 | 24.88 | 26,85
T049 THM THL2 TCB DEC 21,92 | 22,44 | 22,35 | 22,30 | 24,21 | 85,73 | 29.54
T050 THM TH1S TCB DGC 21,21 | 21.99 § 22.29 | 22.26 | 24.38 | 26,28 ] 31.21
7051 THW TH14 TCB DGC 21.38 | 22,88 | 23.62 ] 22.74 | 24.64 | 26,50 | 31,57
7652 THM THL6 TCB DGC 21.80 | 23,96 | 25.13 | 22.68 | 28.99 | 25.11 [ 28,17
7058 THM THLT TCH BGE—-|-21:78 7| 24,08 | 25,02 -[~28:88 [-22.87 {~25.80 25.17
7054 THM TH18 TCB DGC 20.02 | 22.20 | 83.35 | 21.04 | 20.86 | 21.26 | R1.79
7060 FHI SHUTTER BY L DEG 25.85 | 83.12 | 38.63 | 24,41 | 24,80 | 27,26 | 31.45
7061 THM SHUTTER BY 2 DEG 8.62 8.85 | 13.28 1.73 0.0 0.58 .17
70682 THY SHUTTER BY 5 DLG 10,96 § 23.68 | 30.24 | 17.30 | 13,32 | 13.35 | 13.62
1063 THM SHUTTER BY 4 LEG 30.60 | 35.71 | 37.92 | 29.50 | 24.97 | 27.00 | 27.75
764 THM SHUTTER BY 5 DEG 15.02 | 18.25 | 15.00 3.08 3,46 5.1% 5,18
7065 THM SHUTTER BY 7 DEG 17,14 | 24,64 | 21,96 | 14.50 8,50 9. 40 9. 00
7067 THM SHUTTER BY 2 DEG 35.26 | 38.44 | 39.50 | 38.24 | 38.26 | 38.44 | 3B.83
7068 THM SHUTTER BY 10 DEG 24,68 | 28,68 | 27,31 | 26,03 | 27,55 | 52.50 | 40.62
7088 THM SHUTTER BY 11 DEG 39,66 | 46.89 | 48.98 | 46.87 | 53.10 | 56.94 | 62.45
7070 THM SHUTTER BY 12 DEG 43.81 | 26.63 | 46.68 | 45.B56 | 57.92 | 04,89 [ 70.81
7071 THM SHUTTER BY 13 DEG 40.39 | 46.38 | 44,72 | 42,84 | 51.83 | 50.51 | 62.68
7072 THM SHUTTER BY 14 DEG 34,20 | 86.70 | 41.91 | 34.28 | 46.51 | 56.41 [ 58.50
7072 THM SHUTTER BY 15 DEG 45.40 | 58.74 | 64,79 | 55.15 | €9.16 | 76.95 | 82.15
7074 THM SHUTTER BY 18 DEG 24.50 | 48,46 | 58,84 | 38,76 1 46,86 | 54,80 { 64.40
7075 THM SHUTTER BY 17 DEG 29.06 | 54.96 | 61.88 | B1.06 | 46.95 | 52.21 | 63.68
7076 THM SHUTTELR BY 18 DEG 26,70 | 43,15 | 51.20 | 35,12 | 33.09 | 36,30 | 40.95
7030 THM @1 T ZENER V jrle 8,19 8,19 8,19 8.19 8.18 8.18 5.19
TO8L THM @2 T ZENER V vDC 8. 40 8,40 8,40 8.40 8. 40 8,40 8,40
7082 THM @2 T ZENER V vDC 8.51 8,81 8,32 8.31 8.81 5.31 8,51
7083 THM &1 5 ZENER ¥ Yo 8,51 8.32 8.35 8.31 g.32 §.32 2.35
7084 THM Q2 8 ZENER V V¥DC §.10 8.19 8.20 8.19 8,19 3,18 8,20
7085 THEM @8 8 ZENER V vDC 8.15 8.15 8,15 8.15 8.15 5.15 8.15
T090 ‘THM PSM MOUNT DGe 21.60 | 22.54 | 22.98 | 21.43 | 21.91 | 22.48 | R4.02
T091 THM IND ATTITUDE DGC 19.40 | 20.42 | 20.88 | 19,13 | 18,66 | 18,75 { 19.16
7092 THM RBV RADIATOR DGO 16.65 | 17.22 | 17.47 | 16.55 | 17.83 | 17.67 ] 18.68
TH08 THM RBYC OTR BM DGC 20,30 | 21.61 | 21.87 | 20.73 | 21.4% | 21.97 | 23.24
7094 THM. WBVTR RCCT DGC 12.96 | 15.71 | 16.07 | 13.77 | 12,82 | 13,27 | 14.48
T095 THM WBVTR RAD CT DGC 4,81 2.17 8.68 6.99 6. 88 .12 7.56
TOS6 THM WBVTR STRAP DGC 16.62 | 10.32 | 19.66 | 17.26 | 15.56 | 18,00 | 17.07
1007 THM WB MT BAY 1 DGEC 20.58 | 19.52 | 21.37 | 16,97 | 17.32 | 17.55 | 18.28
7098 THM WB MAT BAY 1 DEC 20.22 | 18.90 | 20.39 { 17,12 | 17.66 | 18.00 | 18.89
7098 THM WBVIR SEP 3§ DGe 18.60 | 20,55 | 21.05 [ 18.45 | 17.69 | 17.90 | 19.49
7100 THM WBVIE SEP 17 DGC 21.21 | 23.66 | 24£.28 | 22.02 | 21.83 | 22,88 | 24,61
7101 THM WBVTR 1 CENT DGC 21,49 | 23,72 | 24.01 | 21.63 | 1%.03 | 12.50 | 20,67
7102 THM WBVTR 2 BAY DGe 17.46 | 18.92 | 18.32 ¢ 17.23 | 16,77 | 16,971 17.55
7103 THM WBVTR 2 BY 15 DGC 21.00 | 28,16 | 28.83 ) 81,73 | 22.28 | 23.38 | 26.34
T104 THM WBVTR 2 CTR DGEC 19,36 | 21.51 | 21.81 § 19.54 | 18.239 | 18.97 | 20.89
7105 THM NBTR B 8B & bac 18.06 | 12.80 | 19,79 | 17.82 | 37.30 | 17.50 } 18.32
T106 THM NBTR B 8EP 1 DEC 20,82 | 22,85 | 22.80 | 21.81 22.92 24.25 | 27.72
7167 THM NBTR BM CTR DGc 19.37 | 2L.04 | 21.34 | 19,81 | 12,76 | 20,29 | 21.92
7108 THM MSS MOUNT 14 DGe 19.18 | 21,18 | 81.70 | 20.06 | 21.54 | 22,88 | 28.45
T108 THM QA -¥ THRUSTER DGE 22.21 | 23.80 | 24.8% | 24,40 | 27.33 | 20.36 | 34.20
7110 THM M35 WBVTR BM DGe 18.14 | 20.06 | 20,53 | 18.1%8 | 1B. 09 | 18,42 | 19.86
7111 THM OA +3X THRUSTER DGC 20,30 | 12,82 | 51.23 | 18,07 | 18,60 | 18.86 | 19.48
7130 THM AUX P1 T nGe 15.6% 8,49 {-18.90 2,68 | 19,51 | 25.64 | 21.76
151 THM AUX P2 T DGC 10,48 1.59 .41 5.84 | 19.70 | 14,42 | 23.26

¥/ e-1T

*Funetion 7010 beeame mvalid after an integrated cirenit chip failure 1 the THP on Ovbit 4384,
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Landsat-1 Compensation Load History

Table 11-2,

Compensation Load Status*
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SECTION 12
NARROW BAND TAPE RECORDERS (NBR)

Narrowband Recorder NBR-B, which was turned off in Orbit 15256, has remained mactive during the entire
reporfing period.

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

Table 12-1 gives cumulative operating hours for both recorders by modes, and Table 12-2 gives fypical tele-
metry values.

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

NBR ON OFF Playback Record
A 14122 16570 566 13556
B 11909 12666 476 11433

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

Function Typrcal Telemetry Values - Orbats
3750-

No. Name 6 3751 10862 15256 15888 17684
10001 - Motor Cur. (ma) -

Record 190.10 189.20 186,31 192.63 192,63 195.8

P/B 180,00 | 178.69 | 180.00 | N.A. * *
10101 - Motor Cur, (ma)

Record 193,26 193,04 198,95 198,95 * *

P/B 188,18 185,44 187.89 202.1 * *
10002 - Pwr Sup, Cur. (ma)

Record 320, 56 338,20 339.81 343.24 | 339.81 339,81

P/B 535,78 | 568.38 | 567.75 | N,A, * *
10102 - Pwr Sup, Cur, (ma)

Record 317.62 336.05 350,00 346,75 * *

P/B 570.78 | 553,63 | 567.50 | 580,51 * *
10003 - Ree, Temp. (DGC) 25,47 34,40 23.60 22,00 23.00 21.20
10103 ~- Rec, Temp., (DGC) 24,958 23,41 23.41 23.18 18.18 19,54
10004 - Supply (VDG) -24.47 | -24,44 | 24,62 | -24.62 | -24.62| -24.62
10104 - Supply (VDC) -24,44 | -24,51 | -24,29 | -24.57 | -24.71| -24.71

N.A. - Data not available

* - No data, NBR-B out of service

Ls-1

12-1/2



SECTION 13
WIDEBAND TELEMETRY SUBSYSTEM
LANDSAT-1



SECTION 13

WIDEBAND TELEMETRY SUBSYSTEM (WBTS)

The Wideband Telemetry Subsystem has operated nominally in this report period.

Table 13-1 shows typical telemetry values. All are nommal,

Tigure 13-1 1s the AGC history at Goldstone. The scatter of data pomnts reflect variations in the ground
station calibration and readout.

AGC-DBM
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=106

-110

~114
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LS

CYCLES (OF 251 ORBITS EACH)
Figure 13-1, WPA-2 (Link 3) AGC Readings at Goldstone with 30" Antenna - Landsat-1
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Table 13-1. Wideband Modulator Telemetry Values, Landsat-1

WBPA-]
Function COxrbits

Number Name 26 1894 1944 2095
12001 Tmpt TWT Coll. (DgC) 35,7 39,20 39,90 39,90
12002 Helix Current {Ma) 6.08 6.49 6.58 6 78
12003 TWT Cath, Curr. {Ma} 45.89 43,54 43,48 45,01
12004 Forward Pwr (DBM) 43.18 42,88 42.61 43.15
12005 Reflected Pwr (DBM) 34,95 34,99 34.80 35,21
12237 Loop Str, AFC Con Volt (1) (MHz) -0, 39 ~1.28 -0.86 -0, 87
12229 Mod Temp VCO (D= 21,93 20.31 20. 88 20, 39
12232 +15 VDC Pwr Sup A (2) {TMV) 2,69 2.69 2.65 2 62
12234 ~15 VDC Pwr Sup A {(TMV) 5,98 5.96 5.73 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 5.18 5.12
12240 ~24 VDC Unreg Volt A {(T™MV) 5,56 5.561 5.42 5.49
12242 Inv, Temp {DgC) 20,80 23,43 24,71 24,04

WBPA-2

Function Orbsts

Number Name 33 4096 10602 15238 16987 17405 17824
12101 Temp TWT Coll, (Max) {DgC) 35 38 34 24 35.96 22 77 23.49 26.26 23 88
12102 Helix Current {Ma) 7.82 7.70 7.67 7.90 7.86 7.78 7.94
12103 TWT Cath. Cur. (Ma) 44, 30 43,85 42.72 43,70 41.30 42,61 42 85
12104 Forward Pwr {DBM) 43. 57 43. 57 43 47 43,52 43.34 43 52 43 49
12105 Reflected Pwr {DBM) 31.59 32,79 32 62 33.07 32,42 32 71 33 11
12228 Loop Str, AFC Cen Voli (1) {MHz} 111 ~0.78 -1.12 -1,05 -1 63 -1 47 -1,17
12229 Mod Temp VDC (DeC) 21.70 20.88 21.50 21.78 22.64 18.95 20.45
12232 +15 VDC Pwr Sup A (2) (TMYV) 2.68 2,69 2.69 2,65 2.68 2.69 2.67
12234 -15 VDC Pwr Sup A (TMV) 5.90 5.98 5.92 5, 81 5.97 5.97 5.80
12236 +5 VDC Pwr Sup A (TMV) 3.97 4.01 4,01 3.97 3.90 4. 02 3 97
12239 -5 VDC Pwr Sup A (TMV) 5.24 telemetry point defective
12240 -24, 5 VDC Unreg Volt A (TMV) 5.43 5.52 5.46 5 44 5.56 5.56 5.47
12242 Inv. Temp (DgC) 23.03 23,96 23. 86 23.66 21.26 19,18 23 44

(1) Satisfactory if not zero or -7.5

(2) B Power Supply not yet uged in orbit
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SECTION 14

ATTITUDE MEASUREMENT SENSOR (AMS)

Telemetry output of the AMS continues to be normal and in good agreement with the ACS subsystem,

Table 14-1 gives typical AMS telemetry values,

Table 14-1, Landsat-1 AMS Temperature Telemetry
Orbils
Fuanction Description Units 35 5099 10182 [15254 | 16530 | 17408 17826
3004 Case-Temp 1 DGC 18,92119,42 119,71 118,54 | 18,37 | 18.93 19,490
3005 Assembly-Temp 2|DGC 19,15] 19.76 | 19,96 118,73 J18.70 | 19,19 19,74

14-1/2
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SECTION 15

WIDEBAND VIDEO TAPE RECORDERS (WBVTR)

WBVTR-2 has not been operated since 1ts failure m Orhit 148,

WBVTR-~1 was removed from operational service after Orbit 9881 because of high mmor frame syne error
counts, The recorder has remained inactive since suspension of engmeering tests after Oxbit 10861,

Pressure and temperature telemetry values for WBVTR-1 transport and electronics umis are shown in

Table 15-1,

k]

Table 15-1. WBVTR-1 Telemeiry Values

WBVTR-~1 Functions Telemetry Values in Orbits
Number Name 15260 15700 16530 17810
13022 Press. Trans. (PS]) 15.73 15,59 15.66 15,73
13023 Temp. Trans, (DgC) 18,55 15, 36 17.36 19,50
13024 Temp. Elec, (DgC) 15,00 13.84 14,78 15,38
1L8-1
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SECTION 16

RETURN BEAM VIDICON (RBV)

The RBV has not been reactivated since Orbit 196, but it is gapable of operation through individual component
power switching, An assessment of the RBV performance was given in ERTS-1 Flight Evatuairon Report 23
July to 23 October, 1972,

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

The Multispectral Scanmer Subsysiem operated nomnally in this period without incident, Figure 17-1 shows
the number of scenes imaged at each geographical location in this quarter, Figure 17-2 shows the mumber
of scenes imaged in the first 8 years of gperation. Figure 17-3 shows the number of scenes 1maged after
the 3 year period and before the start of this quarter, The sum of these three maps shows the number of
scenes imaged since launch, In these maps, only those scenes received by U.S. ground stations are shown.
Scenes transmitted to Canada, Brazil and Ifaly (34% of total) are not shown.

Table 17-1 shows typical tglemetry values since launch. The lngher temperatures shown in Orbit 17824,
reflect general spacecraft temperature increases due to the earth-sun distance approaching its lowest value,
but a new operating procedure adds greatly to the reported value, even though there is no real change m
eqquupment temperature, The temperatures reported are compuier-derived average temperatures for the
NBR on-time. Until recently, the NBR was ON throughout the orbit, so that with MSS ON only 8% of this
time, "averages'" were relatively low., Recently, to prolong its Life, the NBR is ON only to span MSS
operations., Now with MSS ON about 70% of the NBR ON-tmme, "averages" are much higher, With this ad-
Justment, all telemetry values are nominal,

Table 17-2 shows the listory of sensor response to a constant input radiance level. Each sensor 1s sampled
at 5 raciance levels, and ali show essentially the same trends, Only one of these levels (the second highest)
1s listed in Table 17-2. Sensor 4 has declined most (22 %) smce launch, This 1s twice the average sensor
decline, Sensor 13 remains apparently stable at 1ts elevated level ~ 13 % -~ smce launch,

Line length history 18 also shown in Table 17-2, and remains satisfactory.

Sun Calibrations, performed every two weeks, continue to show nominal performance,

L5-1 17-1/2



151

ez

TETITLTEELL

H

Ei
i

iniggRY
0% iC% NV Ak am mos

i

A s T vRL T TR R |

AviLaBte

bov rox ag ba gem

Ci L RS
H

._

T
P iy

Bk e e b 4

;
;
e
)
i

e
[N

ToesRItITIRIIamIENRY

wfosesoasas.

IRl FIFA ENG BRILT
T
.

o . ]
P
5

T ' |
-
(LR 1

'
‘
s
1
i
|

%

i ———

22
1

ned o 52

L

Ei—

) o [

[ P R ST o ¥
L e e ey e 3 v s

et s e

e

R et

e prne

Sl iy e

e o |

Figure 17-2. Computer Map of MSS Scenes

for First 3 Years Operation - Landsst-1
REPRODUCEBILITY OF T
ORIGNAL PAGE IS POOR
BlibooT FRAME §

17-5/6



g

PR X AN A
e

At Rl S A

AR PP, -

Ll
P s
T, N s

nanEd b TR In
oz T Tt THor Tam iz sx en abn W2 T seay

H

PEERCHE U I R e T A

\
b
"

R ——

“"v:aéwsz&L“aezaLs 283

i)

Bt

e
ot
E{EpE EEiterannvpatnmm

REPROLUCISTLITY OF TUE .
ORIGINAL PAGH 15 POOE

..‘.__._.

Aot

L3-1

cgekae

Figure 17-3. Scenes from End of Three-Year

Period to Start of this Quarter - Landsat-1

17-7/8



Table 17-1,

MSS Telemetry Values

Function Telemetry Values in Orbits
No. Name 20 o060 10587 15233 | 16987 | 17400 | 17824
15044 FOPT 2T (DGC) |[17.46 | 19.84| 19.75|] 18,15 | 18,62 | 18,40 | 20.14
15046 ELECCVRT (DGC) 119,37 | 21.83| 21,96 | 20,20 | 19,76 | 18,66 | 21,49
15048 SCAN MIR REG T (DGC) (16.35 | 19.77| 20,48 | 20,94 | 20,92 | 20,29 | 23,63
15050 SCAN MIR DR. COIL T (DGC) |15.94 | 19.380 | 19.78 | 19.21 | 19.85 | 19.59 | 22,64
15052 ROT SHUL HSG T (DGC) ]16.91 | 20.07 | 20.23 | 18,74 | 18,89 | 18.84 | 20,52
15043 FOPT1T (DGCY |17.67 | 20,01 | 19,93 | 38,35 | 18.84 | 18.62 | 20.33
15045 MUX PWR CASE T (DGC) (21,19 | 22,03 | 23.87 | 26.92 | 24,23 | 22,50 30,84
15047 PWR SUP T (DGC) [17.41 | 20,00 | 20.21 | 19.83 ] 20,00 | 19,34 1 21.88
15049 SCAN MIRDR, ELCT (DGC) (16,12 | 19,41} 20,23 | 21,16 | 21,10 | 20,40 | 23.88
15051 SCAW MIR HSG T (DGC) (15,60 | 19.05 | 19.49 { 18,40 | 19.32 | 18.78 | 22,00
15040 MUX -6 VDC (TMV) | 4.03 4,03 3.98 4.02 4.03 4.03 4.07
15042 AVE DENS DATA (TMV) | 1.67 2.13 2,05 2,28 2,10 1,78 2.08
15054 CAL LAMP CUR A (TMV) | 1,12 1.12 1.12 1,12 1,12 1,12 1,12
15056 BAND 2 + 15 VDC {TMV) | 5.10 5.10 5. 04 5,10 5,10 5.10 5.10
15058 BAND 4 + 15 VDC (TMV) | 5,10 5,10 5.04 5,10 5,10 5.10 5.10
15060 +12 -6 VDC REG (TMV) | 4.82 5.02 4,97 5,02 5,02 5,02 5.02
15062 + 19 VDC REC OUT (TMV) | 4.80 4.90 4,97 5,03 5,03 5.03 5.03
15064 BAND1IHV A (TMV) 5,10 5.16 5,12 5.12 5.12 5.12 5.13
15066 BAND 2 HV A (TMV) | 4.50 4,52 4,52 4.50 4.50 4.57 4,52
15068 BAND 3 IV A (TMV) 4,60 4,62 4,62 4,62 4,63 4,62 4,62
15070 SHUT MOT CON OUT (TMV) | 2.43 2,44 2,47 2,51 2.50 2.50 2.50
15041 5/D CONV REF V (TMV) 5.93 5.93 5.87 5,93 5,93 5.938 5.93
15053 SCAN MIR REGV (TMV) | 4.42 4.51 4,51 4,61 4,61 4.60 4.60
15055 BAND1+ 15V (TMV) | 4.97 4.97 4,92 4.97 4,97 4.97 4,97
15057 BAND3+ 15V (TMV) | 5.00 5.00 4,94 5.00 5,00 5.00 5.00
15059 -15 VDC TEL, (TMV) | 5.02 5,02 5.02 §.02 5,02 5,02 5,02
15061 | + 5 VDC LOGIC REG (TMV) | 4.82 | 4.81 | 477 | 4.76 | 4.82 | 4.81 | 4.77
15063 -19 VDC REG OUT (TMV) | 3.43 3.39 3,50 3.58 3.58 3.57 3,57
15071 SCAN MIR DR, CLK (TMV) | 1,93 1,97 1,98 2.00 2.00 1.96 1.97
LS-1 17-9



Table 17-2. MSS Response History
Landsat-1
Quantum Level for Selected Work

(0=Black: 63=White)

Quantum Level
—— o1 5t Year ——la-20d Yrriwjat—3rd Yr—w|€—4th Yr.—=| % Change
This Since
Band | Sensor | Launch | 2-4 Quar.| 5-8 Quar.| 9-12 Quar. |13 Quatr]] Quar. Launch
1 43 39 39 as 37 37 ~-14
2 44 39 40 40 39 39 -12
3 43 38 40 40 39 40 -6
! 4 43 38 39 39 38 38 -12
5 41 36 35 34 32 32 -22
6 43 39 41 41 40 40 -7
7 47 43 43 42 41 41 -13
8 46 41,5 41 41 40 40 -13
9 a7 44 42,5 42 41 40 =15
2 10 46 42 41.5 41 41 41 -11
11 47 42,5 42 42 41 41 ~13
12 45 42 43,5 42 42 42 ~B6
i3 46 46 49 51 52 52 +13
14 44 43 42 42 42 42 -5
15 45 425 42 41 41 41 -9
3 16 40 37.5 37.95 37 37 37 -8
17 42 39 40 40 40 40 -5
18 44 40 40,5 41 41 41 -7
19 28 28 27 25 23 23 ~18
20 25 26 25 23 21 21 -16
21 26 a7 26.5 25 23 23 ~12
4 22 23 23 22 21 19 19 -18
23 22 22,5 23 21 21 21 -5
24 24 23.56 24 23 22 22 -8
Line
Length 3221 3219 3217 3216 3216 1314 -0.2
17-10 LS-1
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SECTION 18
DATA COLLECTION SUBSYSTEM (DCS)

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

The DCS operated without anomaly throughout its operational period, Only Receiver #1 was used.

18-1 18-1i/2
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SPACECRAFT ORBIT REFERENCE TABLES

FROM JULY 1975 THRU DECEMBER 1976

OREIT 14953 THRU 22621

FIIGHT DAY 1073 THRU 1622
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i @b | 117 | 1373 | 1913a%i%i4¢9 | 196=209 | 15 | 76 |
127 ) 118 | 4374 ) 193150~19163 | 210=P23 | 16 76 |
| 28} 119 | 1379 | 19164=~19177 | 224=237 | 17 | 76 |
_ 1 2% 1 120 ) 1376 ) 19178=191%1 | 238~251 | 18 1 716 |
I 30 | 121 | 1377 | 19182%19785 | 1= 1% 1) 77
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LANDSAT=3 . __ . o . e = am

MAY241974

L L L LR S bl b X E et Yol dhe B TR B foce B Seefio s gtk Kol ol b Bl de Rl il ol il

! 1 gMY | FIIGHT | SPACECRAFT | REFERENCE | REF | CYerlLE |

}_DATF ) DAY | DAY | ORBITS I BRBITS_ | DAY 1 _Newe _p
] 1 1322 | _4378 | 19206=19219 |__18= 28 | .21 __27
I 2 | 123 | 1379 | 19220"19233 | ?9= L2 | 3 77 |
| 3 [ 12% | ¢330 1 49234=19p47 | 43= 56 4y w1 37 _|
I 4 | 125 | 1381 | 19248-19251 | 57= 70 | B | 77 |
I & | 126 | 4382 | 19262=19275 | 71= B4 | & | 27
H & | 127 1 1383 | 1927&8-19289 | ag= 98 | 7 1 97
] 7 L 128 | 1384 1 192%0-19302 | __99=114_ _ 1 _._. B { _ 97 _1.
' 8 1 129 1 1385 | 1930319316 | 1ip=125 | 9 77 |
] g | 130 | 336 | 19317=19330_1 126~139__1 10 1 77
I 10 | 131 | 1387 | 19331~-19344% | 14n=153 | 11 ) 27 |
L_ 41 | 432 4 1383 _ | 19345~19358 | 154=167 _{_ _12 \._.77 _ |
{ 2 1 133 | 4389 | 19359=-19372 | 168=15%1 | 13 7 i
%3 3 13%_ 113501 19373-19386 | 182=195 )\ __ 14 1__. 727 _I|_
] 14 ] 135 | 1391 | 19387-19400 | 19k=20% | 15 | 27
i 48 1 136 | __4392.__1 19%01=19414% 1 24p=2P3 1 16 | 27
j 16 4 137 | 14393 | 19415-194p8 | 224=237 | 17 77
L 417 ] 138 | 439% | 19429-19442 } 233=251 18 1 77 |
i & ] 139 ) 1385 | 19443-1%4356 | 1= 1% 1 28 |
L 49 | $40 | 1396 | 19457=19470_]| 1Re PR | 2 4 98 1.
PO} 141 1397 1 19471-1343% | 29= 42 | 3 28
| 21 | 142 | 1398 | 19485=19498 | 43= 56 | & 4 48 |
| 22 ] 143 ) 1393 | 19499-19512 | 57= 70 | 5 | +8 |-
1 P3  14% | 1500 1 19513=19526 | 71= &4 | 6 | 78 |
| P4% ) 145 | 1501 | 19327~19540 | 5= 98 71 78 |
I 25 ) 146 | 4402 gy 19541-19353 | 99=111 | 8 | 28 |
1 26 147 1 14%03 | 19554~19567 | 112~125 | 9 | 78 |
1 P7 i 148 | 1404 | 19568=19581 | 126=139 | _10.4 __78 .
| 28 | 149 | 1405 | 19582-19585 | 140=1563 | 11 | 78 |
|29 | 150 | 1406 | 19536=19609 | 1S4=167 | 12§ 28 |
I 30 + 151 | 1407 | 19810=-19423 | 168~181 | 13 18 i
{31 | 152 | 1408 | 19624=19637 | 182=193_ | 14 i 78 [

B-18
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B-14

LANDSAT=1

JUN#1976

| i GMT | F1 JGHT | gPACECRAFT | mEFERENCE | REF ) CYrLE i
i DATE | DAY | DAY 1§ BRBITS { BRBITS 1 DAY 1 Nm,

i 1 1 153 | 1409 | 19635=19681 | 1%g=203 1 415 78 ]
} 2 1 158 | 1410 | 19652~19665 | 21g9-223 | 16 | 8 |
i 3 4 153 | 1411 | 19666=19a79 | 224=237 _ | 17 ) 38 | _
) & | 186 | (&12 | 19680-19s93 | 238=251 18 | 78 |
i & 1 157 | 1413 | 19694=19707 | 1= 14 1 i} 79 _ |
) 6§ 158 | qa41k | 19738-19721 | 15= 28 | 2 79 4
| 7 1189 ) 14318 | 19722=19735 | 29~ &2 . 3 1 _ %9 |
I B 1 160 | 1416 | 19736-=15743 | 43 56 | & | 79 |
I 9 ) 1631 ) 1417 | 19750=19763 | §7= 70 | 5 | %9
| 10 1 168 ) 1418 | 18764-139777 71= 84 | 6 | 29
|11 ) 163 ) 1419 | 19778-19791 | Bz= 98 | 7 1 v3_ |
I 12 ) 168 | 1420 | 187392=19804% | 99-1i1 | 8 | 79 |
(L $3 | 168 | 4421 | 19805=19R318 |  iip=1235 | 8 | 72 |
1 1% | 168 | 1422 | 19819-19832 | 12&-13% | 10 | v2
1 35 | 167 |} 1423 | 1983319446 | 140-153 | 11 | 29 i
) 16 | 168 | 142%F | 1983719360 | 154~1i67 | 12 | CEE
i 17 | 169 | 1425 | 19861=19%74 | ier=181 | 13 19 |
i 18 | 170 | 1426 | 19875~19888 | 152=198 | 1% | 29 |
|18 1 317% { 1427 | 19889-19902 | 196209 | 15 | 792 |
i P0 | 172 | 1428 | 18903=19916 | 2ip=e23 T | 18 | 79 |
121 4 173 | 1429 ) 19917=19930 | 224=237 i 17 [ %9 |
22 | 17% 1 1430 ; 19931«199%% | 238=251 | 18 | 79
I P23 | 178 1 4431 | 19945«19958 | 1= 1% 1 20 |
1 2% |} 176 1 4832 | 19359-19972 | 15~ 28 | 21 20 |
1 25 1 177 1433 | 19973-18986 | 2C= 42 | 2 w0 |
I P66 ) 178 | 1434 | 19987=20000 | 43= 96 b 20 |
| 27 | 179 | 1435 | 20001=2001% | 57~ 70 | 5 | 20 |
I 28 | 180 | 1438 | 20015-200288 | 71~ 3% | B | 50 ]
| 29 | 18% | 1437 | 20029=20042 | Bh= 98 | 7 1 20 |
I 30 1 182 | 1438 | 2p0%3=Zoash | 99111 8 i 20 |
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o e = aNDBAT=L . PR o

JULL3.1974

e e L Y P L R R L R L L Ll L A L L L DL L R e L

{ GM FiL IGHT | SPACECKAFT | REFERENCE | REF | CYrlg |
| DATE 1 _DAY_ | DAY | . 8r81Ts _ 1 . arRBIVS....I DAY 1 _Nas__1_
i 3 L 183 |_ 1439 _1_ 20006=20069 | 1172~125 _ | 9 |...xr0 |
I 21 1&% | 1440 | 20070-20083 | 124=138 10 1 Q|
1 3 L 185 | 14b4f | 20084=20097 | 14p=153 ) 11 1 _ %0 _ ]
[ 4 | 18b | 1442 | 2009s=20111 1 154167 | 12 i 0 |
L b 1 187 | +443 3 2011220125 | _16A8=181 1 13 | 0L
I & 1 186 | 1444 | 20126~20139 | 182=195 | 14 | 20 |
1 7 ) 189 | 1445 . _20140-20153 | 1%6=209__ 4 15 .. sQ _1
I 8 | 190 | 1446 | 20154-20167 | 210%223 1 16 | ~0
{ Y L 19L 1 1447 1 20164=20181 | R2g4=237 1 17 | 20 _ |
i 10 | 192 | 1448 | 20p182=20195% t 238=251 | 18 | g0 |
141§ 493 1 _ 1449 ) 20196=20°09 L _1= 14 _1__.t 1...rl |
I 12 | 18% | 1450 | 20210=202P3 | 16~ 28 | 2 | g1
b33 | 195 ) a45% | 20224=20237 | 29= 42 1 3.1 =1 _.|
i 18 | 196 | 1452 | 20235-207251 | 43~ B& | b =1 |
I 15 | 197 _|_ 1453 _|_20252=20r865 | 57« 70 | 5 21 |
I 1s | 198 | 145% | 20266=20279 | 71= B4 | 6 | sl |
i 17 | 192 |  14%3 | 20280~20293 | 25= 98 | 7 1 al |
) 18 | P00 | 1456 | 20234«20305 1 99=111 ] & | £1 i
| 19 I 7ol | 1457 I 20307~20320_| 1ip=125 ] g1 2l 1
| 20 | 202t 1458 | 20321~ =2033% | 126=139 | 10 | ad |
| 21 | 208 | 4459 | 2033b%=203438 | i1s0=193 | . _11 ) =1 |
| 22 | 208 | 1460 | 20349=20362 | 154=167 | i2 | w1 |-
j P23 | 205 | s4bl | 20363-203756 | 168=181 | 13 | wi |
| P4 | 208 | 1462 | 20377~- =20390 | 182195 | 14 | &% |
I PH P07 1 1403 1 20391=20404% |_ 196=20Q9 _ .. 35 ) i __|
I 26 | POB | 1464 | 20%05=20418 | 2i0=223 | 156 k1|
|27 1| 208 |___ 1465 _ | 20419-20432 | 2»4~237 _1 17 1 =i |
1 78 | 210 | 1466 | 20433=20446 | 238=-251 I 18 s1 |
1 78 L2il ¢ 1467 | 20447=-20560_ 1 1= 14 | 1.1 22 |
| 30 | P12 ) 1468 | 20461 20474% | 15= 28 | 2 1 g2 |
[ 31 § 218 | 1469 | 2047520488 | _ 2%9= k2 _ | 3| s2__f_

IS-1 B-15



B-16

LANGSAT=1

AUG+19786

Al L L I L T e L LA X L L R L LI L Sl L Ll L L Lttt bkl bl ekttt e P L X

I { GMT | FiluHT | SPACECRAFT | REFERENCE | REF | CYrkE |

i DATE | DaY | DAY BRBITS | BRBITS ¢ DAY | hee |
i 1} P14 1 4470 | 204839=20522 | 43= b6 | 4 | «2 ]
) 2 1 215 1 1471 | Z0o503=20316 | 87« 70 | 5 | g2 |
) 3 i 216 ) 1472 | 20517=-20530 | 71~ 34 4 6| _u2 |
| & 217 | 1473 | 20531=20544 | 85= 38 4 71 w2
i 5 1 218 1 1474 | 20545=20557 | S99=111 g LT
} & | 219 | 1475 | 20DB8=20271 | 1i12-128 | g 52|
i 7_ .1 220 ) 1476 | 20572-=20585 ) 126-139 (_ _4Q _\___ 82 _ |__
| B P2% | 1477 } 20D86=2099Y9 | i140*153 | 11 | 52 |
|9 222 | 1478 | 20600-20613 |_ 1B4=167 | 12 |  a@ |
bt 40 ) PR3 | 1479 | 206{u=20627 | 168=i81 | 13 k2
1 11 | 22% | 1480 | 20628-20641 | 182=198 | 14 | 22 |
1 12 | 22% | 14381 | 20042~20655 | 196+209 | 415 | na |
] 13 | 226 | 1482 | 2n65&=~2pakY9 | P1o=BE23 i 16 | 1
| 54 | 227 41483 | 20670=206%3 | 224=237 | 17 | 22 ]
| 15 4 228 | 1488 | 2p68s-20697 | P3IR=251 | 18 i L
i 16 | 289 | 1485 | 20698~207i1 ) 1= 14 | 1 =3
|17 1 230 | 1486 | 20712-20725 | 15= 28 2 | 23
I t& | 231 | 1487 | 20726=20739 | A= 42 3 &3 )
b 19 j 238 } 1488 | 20740~20753 | 43= 56 | 4 | L
t 20 | 233 | 1889 | 20754=20787 | 57= 70 | 5 | FE
i 21 | P3% | 1480 | 20764=20781 | 1= 84 | 6 | 23 |
I P2 ) 230 | 4491 | 2078B2=-20795 | A= 93 71 g3 |-
| 23 | 236 | 1492 | 2079620308 | 99=111 2 | 83 |
2% | 237 | 1493 T 2080Y«20822 | 1i2=125 | 2 23 |
| PS5 | P38 | 1494 | 20823=20A436 | 126~139 | 410 | =3 |
| 76 | 239 | 1495 | 20837«20850 | 145=153 1 11 | 83 |
t 27 § 24Q | 1496 | 20851=20R64% | 184=167 | 12 | &3
| 28 | 241 | 1497 | P086K-20878 | 168=181 | 13 | ®3 |
|23 | P42 | 1498 | 20879«20R8%2 1 182=1395 | 14 | &3 |
b 30 1 24371 143F | 208Y93-20956 | 19&=209 | 15 =3 |
i 31 | 244 1500 | 20907~20920 | 210=223 | 16 %3 |



- LANDSAT=L L.

QER»1976

P L L e L e L Ry L L T L L R L o L e Ty

| | GMT | FrIGHT | SPACECRAFT | REFERENCE | REF | CYFLE |
L DATE | DAY | DAY | BRBITS i GRBITS 1 DAY 3 Nav |

L 1 1 245 1 4801 i _F0921=20934% 1 _P24=237 | 17.1 w3_ 1 .
| 2 | 246 | 1502 | 20935-20948 | 228«251 | 418 | a3 |

i 3 1 247 | 4503 | 20949=20962 | 1= 14 | S IR -1 N I,
I 4 | 248 | 1504 | 20963%20376 | 156= 28 | 2 Rd

| B | 249 | 1505 | 20%77=20990 | P9~ _4p | 3 =y

| & | 260 | 1506 | 20991=21004 | 43m Sb [ 4 4

| 7 1 251 1507 | _21005=21018 |___ §7= L. B sk ]

| 5 | 252 | 1808 | 21019~21p3e | 71= 64 | 6 | L I

1 9 | 253 | 4509 | 21033=21n46 | ghe= 98 | 7 1 24 |

| L0 ) 254 | 4510 | 21047=21059 | 99=111 | g | -1 B
{11 . 258 1 4511 | 21060-21073 1 ii1p=125_ | 9 . _sk _|.

| 12 | P56 | 1512 | 21074=21087 | 126=13% | 10 | ad |
P13 | 257 | 4513 | 2108s5-21401 | 140=193 1% 1 pE__§
I 1% | 258 | 151% | 21102=-2111i5% | 1bu~=is7 1 12 R |

i 46} 258 | __1518 1 21116=213129 |__ 168151 | 13 | EL I

I 16 ] 260 | 41516 | 21130-21143 | 18p~1S5 | 15 | =% |

L 17 1 261 1 4517 | 21144=-21157 |[__196%209 | 15 } U
I 18 | 262 | 1518 | 211i58=21171 | 21p=223 | 16 | x4 |

1 19 | 268 3 1519 | 21172=21185 | @er4=237 i 17 1. R% __1_
| 20 | 2&6# | 1520 | 21186=21199 | 238+*251 | 18 a%

i P31 | 269 | 4521 4 231200-21213 | 1= 1% 1 i1 85 |

| 22 | 266 | 4522 | 21214~21227 | 16= 28 4 2 &b |

L 23 | 267 ; 1523 | 242P8-21P%1 | _ 29= 42 | 3 | 23 |

| P4 | 268 | 4824 | 21242=21255 43= 56 | 4 g5 |

i PS5 | P69 | 45PB | P1P56=21p69 | B7= 70 | 51 Y-

| P& | P70 | 1B26 | 21270=21283 | 71= 34 & | &5 |
|27 | 273 | 4827 | 212R4=21297 | Bg= 98 | 7 | «5 1
| 28 | 272 1 1628 | 21238-21310 | 99~111 | 8 | &85 |

| P8 | 273 | 4529 | 24311~2132% | 1ip=125 | 9_1 &8 1§

| 30 | 27% | 1538 | 21325=2133& | 126=133 | 10 | 25 |

B-17



B-18

LANDSAT=1.

BCTs1976

...---.-----.--_-----.----~--------—b-----------—u-----—-- "-'l'-

i T GMT | FIIGHT | SFACECRAFT | REFERENCE 1 REF 1 CYrLE |

| DATE i DAY | DAY | BR3ITs ) @RBITS_ | DAY_I_ Nye |

i 1| 275 | 4531 | 21339=211352 | 140153 | 11 | &5 | _
) 2 | 276 | 4532 | 21353-21366 | 4154~167 | 12 | 2h

! 3 | 277 | 4533 | _£13857-21380 | 1&8~1381 | 13 |__ =5

) W | 278 1 153% | 213B1~21394 | 18p=1957 | T 1& | x5 |

| 5 4 P79 | 4835 | 21395-21408 | 196=209 | 1B i =5 |

i & |} PBO | 1936 | 214%09-2i42e | eipo-e23 | 16 | 85|

! 7 281 | 1537 1 21423=21436_ | 224%237 | 17 . _ 85 _|

I & | 2k2 | 19538 | 21437-21450 | 23%-251 | 18 | &5 |

f 8 | 283 | 1539 | 21451=23464 | 1= 14 1_1 26 |

I 10 | 284 | 1540 | 2146b=21478 | 15= 28 | 2 | 26 |

i 11 | PRB | 1541 | P241479=24492 | 29= 42 | 31 26

| 12 ] =288 | 1942 3 21493-21506 | 43~ 56 & &6 |

i 13 | 287 | 1543 | 21807-21520 | 57= 70 | 51 _ 26 |__

| 14 | P88 | 1544 | 21921%2453% | 71= B4 | 6 | 86 |

L 15 ¢ 283 | 1545  21535=21%548 | A5~ 98 | 7 ] -

i 16 | 290 | 1546 | 21549~21361 t  99=1i1 | 8 26 |

| 17 } 291 | 1547 | 21562=21575 | 112=12%5 | 9 R6 |

| 18 | 292 | 15%8 | 2i1h7e=215%8% | 17e=139 | 10 26 |

| 19 | 293 | 1549 ] 21590-21803 | 14p0%153 | 11 56 |

1 20 | 29% | 1550 | 21604=21617 |1 154%1a7 | 12 | Y-

L 21 | 298 | 155% | 21618=2163) | 16&8=181 | 13 | 6 |

| 22 | 296 1 4BBg | 2163221845 | {(27=195 | {4 | 26 |-

| 23 297 | 1553 | 2164p=21659 | 196=209 | 15 | 26 |

1 2% | 298 | 15B% | 21660=21673 | 210223 | 16 | FEER

L 25 299 | 1555 | 21674=21687 | p2p4=237 | 17 | w6 |

| 26 | 308 | 1556 | 2168&«21701 | 23%-2s5i | 14 P

1 27 | 301 1 1557 | 21702=21715 i i= 14 | 1 87 |

| 28 "y 30¢ | 415DB8 | 21716=21729 15= 28 4 2 1 &7 |

| 29 | 303 | 1589 | 21730=21743 | 29= 42 | 3 YO

1 30 | 30k | 1560 | 21744-21767 | 43~ B | 5 27T

| 31 | 305 | 4561 | 21758=21771 | §7= 70 | 5 87 {1

I3-1



Ls-1

e L ANDSAT~1

NV11976

[ L2 EY P R R T R XN PP P N P L LA L L L P P L LR L L LA L L X L

| GMT | FI IGHT |

SPACECRAFT | ~EFFRENCE | REF | CYrLE |

| DATF | DAY | DAY | BREITS__ | BRBITS 1 DAY | . Nae |
1 i) 306 | 1562 | 21772=21785_1 71~ 8% _ | __ 6 | ._»7__| .
| 7 ) 207 | 1563 | 2178e=21799 | A5« 98 | 7 87 )
| 3 } 308 | 1564%___ | 21800=21812_1 99~1itl | . _8_.__ w7 _ 1
[ 4 4 309 | 1505 | 21813-21426 | 11P=125 | 9 7
i 5 1 310 | 1566 | 21827=21%40 | 126=138% | 10 87 ]
i & | 311 1 1567 | 21841=21%B4 | 140%152 | 11 ) 27 |
I 7| 312 | 1568 21855=21R68_ | _ 154=167___ L _12 | _. &7 _ i
| B 1 313 1563 | 24885=21482 | 16R=181 | 13 27 |
] 8 | 3t4 | 4570 | R18R3I=21R96_ | 182=198 1 14 | 27 |
I 10 | 31 | 18571 | 21897=-21910. | 194=209 | 15 | £7 |
113 | 316 | 1572 _ ) 21911=2192% |__21p=e”3_ .16 | .87 _|__
I 12 | 317 4 1573 | 2192%-21938 | 224=237 | 17 ) 27 _ |
| 43 ] 318} 1574 | 2193Y=219%2 | 238%251 i 18 ) 87|
| 14 | 319 | 1575 | 21953-21966 | 1= 14 1 28 |
_ 115 1320 |_. 1576 | 2196721980 | _ 15~ 28 | _ 2 | __ =8 | _
| 16~ 321t | 1577 | 21981=2199%% | 29= 42 3 =8 |
37 1322 | _1578 | 21934L-22008 | L3m 5§ g 4 | w8 |
i 18 | 328 § 1579 | 22009=22022 | §7~ 70 | 5 %8 |
L 12 | 324 | 1580 | 22023=-22036 | 7= 84 6 | 8 i
i 20 ) 328 | 4881 | 22037-22050 | 85« 98 7 a8
i 21 ) 326 1 1532 | 22051+22063 | 99=111 | &_1 28 |
| P2 | 327 | 1583 | 2P0e4=28077 | 1iP=128 | 9 | =& |-
I 23 1 328 | 158% 1t 22078-22091 | 126-33% 1 10 1 28 _ |
| 2% | 329 | 1585 | 2209°-22105 | 140=153 | 11 28 |
t 25 ) 330 1 1536 | 221i0e=22319 | 154=162 |} 12 £8_ |
| 26 | 331 | 18587 | 22120=22133 | 168=131 | 13 &8 |
|27 | 332 | 1548 | 2213422147 | __18P~195 | 14 ;| =8 |
| 28 } 333 | 1589 | 2r,148=27161 | 196=209 | 15 | 28 |
I 29 | 334 1 1590 | 22162=22175 | 210=223 1 16 | 28 |
| 30 | 335 | 1881 | 2217e-22189 | 22~237 | 17 | »8

L s L ey L LT e L Ry L A Y L L L e X L I L L e
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— — —_LANDSAT=-1 . .. —_——  m e e e -

DEC»1976
[ | GMT | Fi JuHT | SPACECRAFT | REFERENCE 1 REF 1 YrLE T
I_DATF | DAY | DAY | BRE1ITS | BREITS | DAY | Nee 1
11 | 336 | 1592 | 22190-8203 | 238251 | 18 1 8 | _
I 2 | 337 | 1593 | 22204~p2217 ) 1= 14 11 82
! 3 | 338 | 4594 | 2e218=22231 | __ 15« 28 | 2 1. 8% _ | _
i & | 339 1595 | 22232-2274% | 29= 42 | 3 &9 |
| B | 340 | 1596 | 2224622253 | 43* 56 4 | 29 |
i & | 34% | §597 | 22260=22273 | 7= 70 | S 29
] 7 1 342 | 1598 | 2PP74=22287 |__ 71~ 8% | & | 9 |
) & | 3437 1b9Y | epedn=223nl | R5= 9] 71 9
I 9 | 344 ¢ 1600 | 22302=223i4 | 95«111 8 | 9 )
| 10 | 3%5 | 1601 | 2231B=22328 | 112=125 | 9 ®9 |
1 1% ) 346 | 1602 | 22329~22342 | 126=139 | 10 | x9 |
| 12 | 3&7 | 1603 | 223F3-22356 1 1isp=i53" | 11, =9
| _$3 | 348 | 1,04 | 22357-22370 | 15%e-1g7 | 12 } 29 __ |
| 14 | 3&9 | 1605 | 22371=2238% | 16”R=181 | 13 | 9
15 1 350 j 1606 | 22385=22398 | 18P=195 | 14 | g8
I 18 | 351 | 4607 | 272399=224i2 | 196=209 | 15 2
i 17 | 352 | 1608 | PR413-22426 | 210=223 | 18 | 89|
1 18 | 383 | 1609 | 28%27=-22a40 |  224=237 | 17 1 %9 |
1 19 | 354 | 41610 | 2P441=22454% | 238=2b1 | 1B 1| 29
I 20 | 355 | 1611 | 22455-22468 | 1= 14 | 1 al |
2% | 356 | 1612 | 22469-225R82 | 15= 28 | 2 1 ald |
| 22 | 357 | 1613 | 22483=20kd4 | 29= 42 | 3 20 i
| P23 | 358 | 161% | 22497=22510 | 43= B6 | 4 I
I 2% | 3% | 4618 | 22511-22%2% | 57= 70 | 5 ald |
i @5 | 360 | 4616 | 22525=22538 | Fi= 84 | & | ad |
t 26 | 3681 | 1617 | 2253922852 | £5= g& | 777 ol |
i _P7 | 362 | 1618 | 22553=22565 | 99=111 | & | a |
1 28 | 363 | 1619 | 2756a-22579 | 1if-125 1 9 | a0 |
| 29 | 36% | 1620 | 22580-22593 | 126=133 | 10 | ol |
I 30 | 36% | 1821 | 22594=22607 | 140-~15% | 11 | ad |
31 | 366 | 1622 | 22608=22621 | 154=167 | 12 | 8l _ |

B--20
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INTRODUCTION

This 15 the fifth report i a continuing series of documents issued at launch, and thereafter quarterly, to
present flight performance analysis of the Landsat-2 spacecraft. Previously issued documents are:

Document No, Tatle Date
T58DS4214 Landsat-2 Launch and Flight Activation 21 March 1975

Evaluation Report, 22 to 26 Jamary 1975,
Launch through Orbit 50 and Orbit Adjust

Operation.

7558D84228 Landsat-1 and Landsai~2 Flight Evaluation 15 August 1975
Report, 23 January 1975 to 23 April 1975.

758D84255 Landsat-1 and Landsat-2 Flight Evaluation 10 October 1975
Report, 23 April 1975 to 23 July 1975.

758D34266 Landsat-1 and Landsat-2 Flight Evaluation 1 December 1975

Report, 23 July 1975 to 23 Octcher 1975,

This report contains analysis of performance for Orbits 3815 to 5100 for Landsat-2.
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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 mmjection phase of the space flight were nominal and deployment of the
spacecraft followed predictions. All systems continue normal except Forward Scanner Pressure, Forward
Scanner Pressure Telemefry, and Wideband Video Tape Recorder No. 1 (WBVTR-1). The Forward Scanner
Pressure had begun leaking before Iaunch but will not affect scanner performance. The Forward Scanner
Pressure (Function 1003) telemetry became erratic in Orbit 2244,

WBVTR-1 failed to rewind 1n Orbit 1021 and had intermittent operation to Orbit 1659 when normal operation
was resumed. WBVTR-1 had a new anomaly in Orbit 2863 on August 3, 1975 when ground stations were
unable to obtain video sync lockup because of fajlure of one head to produce video, and WBVITR-1 operations
were then discontinued. Tests were made thru Orbit 4893 on 8 January 1976, after which all use of the
recorder stopped. Spacecraft performance has not been degraded by these anomalies, Table 1~1 shows
cumulative in-orbit payload system performance,

I3-2 1-1



Table 1-1. In~-Orbit Payload Systems Performance Launch Thru Orbit 5070

(1/21/76) Landsat-2

MSS

ncs

WPA-1

WPA-2

WBVTE-1

WBVTR-2

Total Scenes Imaged 729
Avg, Scenes/Day 65
Total Area Imaged (millions of sq. mi.) 6.4
ON TIME (hr) 7.8
ON/OFF Cycles 85
% Real Time Tmages 98
% Recorded Images 2
Total Seenes Imaged 63,706
Avg. Scenes/Day 179
Total Area Imaged (millions of sq, n. m1,) 555.5
ON TIME (hr) 702.6
ON/OFF Cycles 5351
% Real Time Images 60
% Recorded Images 40
Messgages at OCC 398,082
Non-Periect MSGS 29,073
Max. DCP's ACTIVE/DAY 110
Users 48
Avg, MSG/ACTIVE Orbit 158
ON TIME (hr) 8,632
% Real Time Mode 1
% Playback Mode 99
ON TIME (ht) 86.2
ON/OFTF Cycles 554
% Real Time Mode 60
% P/B Mode 40
ON TIME (hr) 552, 1
ON/OFT Cycles 3,441
% Record Mode 38
% Playback Mode 41
% Rewind Mode 20
% standby Mode . 1
Mixror Frame Sync Error Count in P/B <10
Time Head-Tape Contact (hr) 105.6
Cycles Head-Tape Contact 1,693
ON TIME (hr) 132.6
% Record Mode 38
% Playback Made 41
% Rewind Mode 20
% Standby Mode 3
MFSE Count in P/B <10
Time Head-Tape Contact (ht) 346,17
Cycles Head-Tape Contaci 4,641
ON TIME (hz) 439.0
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SECTION 2

ORBITAL PARAMETERS

Landsat-2, together with Landsat-1, has continued to provide the ground track repeat pattern required

for the nmne-day 1mage coverage of the earth, During this report period, the ground frack of Landsat-2
has been maimtained, as required, within 10 NM longitude error at the equator, This has been done by
controlling the ACS pich gates through the use of pitch pesition has mode.
fore, no orbit maintenance burn of the OAS was vequred during the current report period.

(See Section 4 alsc,) There-

The error in longitude since launch as a function of fime and orbit maintenance burns 1s shown in Figure
2-1, Figure 2-2 shows the change in sun fime at the descending equatorial crossings.

As of 28 January 1976, Landsat-2 has descending equatorial crossings at approximately 9:28 AM Joeal
time as opposed to 9:07 AM for Landsat-1. A projection of the variation of local mean time at the de-

scendmng nodes for both spacecrafts 1s given in Figure 2-3,

[y

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

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

Element

Semi-Major Two Body Nodal Argument Raght Mean
Apogee Perigee Inclination Ax1s Pericd Period of Perigee Agcension Aromaly

Date 30 (KM (Deg ) (KM} Eccentricity (DEin) (Blin) (beg) (Deg) (Deg)
25 Jan 19‘?51 915 03 901 56 99 095 7286 462 0 000925 103 165 - 272 852 86 637 139 578
6 Feb 19752 916 84 898 47 99 036 7285 820 0 0012690 103 151 - 286 040 99 347 134 523
24 Apr 1975 917 85 897 40 99 079 7285 788 0 001403 102 151 103 266 B2 55 174 339 117 183
25 July 1978 917 45 897 68 99 071 7285 733 0 001336 103 150 103 265 166 118 264 891 13 726
23 Oct 1975 916 70 898 49 99 {59 1285 162 0 001250 103 150 163 266 282 749 353 366 257 271
24 Jan 1976 917 38 887 81 99 048 7285 154 0 001342 103 150 103 266 31 621 84 584 148 179

1 Post launch

2 After the sequence of phasing maneuvers completed in Orbit 212

Ls-2
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SECTION 3
POWER SUBSYSTEM (PWR)

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

The percentage degradation of the arrays 1s ploited as a function of days 1n orbit in Figure 3-1, along with
the pre-launch predicted array degradation. The array degradation-during this report period has been
slightly ligher than predicted. The projected values of midday array current are plotted 1n Figure 3-2,
Here the array current 15 adjusted for sun miensity and array degradation, as well as sun angle, Along with
the same curve 1is plotted the actual telemetry values ohserved until the end of the current report period,

During Orbit 3971 (3 November 1975) Landsat~2 passed through the partial solar eclipse over the Southern
Hemisphere. Real time adjustments to the auxiliary loads were made to compensate for the loss mm array
energy.

The battery packs averaged a typieal 9, 0-10.0% depth of digcharge (DOD) during this report period but has
peaked as high as about 16% during mghts, with long WBR playbacks, Compensation Ioads have been reduced
to minimize the peaks in DOD, leaving only loads 3, 4 and 8 on at the end of the current report period. (See
Table 11-2 jor a history of compensation load switchings since Iaumch,) Battery temperature spread ranged
from 5.0 to 8.5°C and 15 expected to be m the lower range durmmg the on-coming period of lower sun in-
tensity. Charge and load sharing of individual batteries have been satisfactory, Battery voltages have been
mamntained withan suitable limifs with Landsat-2 power management procedures, excess array energy being
dissipated through ausxihiary loads,

The power subsystem electronics have performed extremely well during this report period with all regulated
voltages stable, Table 3-1 shows major subsystem parameters and Table 3-2 shows power subsystem tele-
metry for selected oxbits, Some parameters in Table 3-1 may be slightly different from those 1in Table 3-2
because Table 3-1 uses a power management time span (night followed by day), whereas the time span used
m Table 3-2 15 the playback period from the NBR.

The shunt lymiter on Tandsat-2 has operated several {imes since lannch and has held the solar array bus
voltage at specified levels,

Figure 3-3 shows the actual variation 1o sun angle to orbit plane and solar panels for Landsat-2. Figure 3-4
18 a prediction of the variations of the sun angle through 1977 for Landsat-1 and 2,
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Table 3-1. Landsat-2 Major Power Subsystem Parameters
Pwr, Mgmt, Orbit No, 50 1351 2540 3830 4250 4669 5160
Batt 1 Max 33,43 33,08 33.25 33,60 32,91 32.91 32,686
2 Chge 33.40 33.05 33,14 33.48 32.89 32,89 32.63
3 Volt 33,35 33.00 33,09 33.43 32,83 32,92 33,57
4 33,456 33,02 33.20 33,54 32,85 32.94 332.68
5 33,42 33,08 33.26 33.59 32,91 32.91 32,65
6 33.41 33.07 33.24 33.50 32,90 32,90 32.64
7 33,45 33.11 33.28 33.54 32,93 32,93 32.68
8 33 45 33,10 33.27 33.563 32.93 32,93 32,68
Average 33 42 33.07 33,21 33,53 32.88 32,92 32.65
Batt 1 End-of-Night 29,32 28,98 29,06 28,89 29.06 28, 80 28,06
2 29,38 28,95 29,12 28,87 28,04 28,78 29,04
3 29,32 28,98 29,07 28,89 29,07 23,81 29,07
4 29,34 29,00 29,09 28,91 29,00 28,83 29,09
5 29.40 28.97 29.06 28.89 29,06 28, 89 29,06
[ 29,31 28,96 28,96 28.79 28,96 28,79 28,96
T 29,34 29.00 29,08 28,91 29,08 28.82 29,08
8 29,34 29,00 29,00 28,82 29,00 28,82 29,00
Average 29.34 28.98 29.05 28.87 29,04 28,82 29.04
Batt 1 Chge 12,76 12,36 13,13 12,57 12,76 13,21 12,43
2 Share 11,68 12,24 12,45 12,12 11,77 11.67 11,42
3(% 12.24 13,21 13,67 13.63 12,96 13,08 12.48
4 11,99 12.62 12,50 12,34 11,91 12 10 11,76
1 12.84 12,01 11,52 11.83 12,50 12,49 13.24
6 13.35 12,71 13,20 13.02 14,02 13.12 14,32
7 12,90 12,86 12,81 12.83 12,90 13,01 12,97
8 12,24 11,99 11,72 11,65 11,18 11,32 11,38
Batt 1 Load 12,60 11.97 11,356 11,40 11.2¢0 11,50 11,80
2 Share 12,70 14,12 13,99 13,51 13.75 13,44 13,384
3 (%) 12,67 13,14 14,38 13,81 14,43 13,64 13.74
4 12,44 12,57 12,99 12,87 12,84 12,67 12,48
5 12,34 11,59 11,58 11.87 11,92 12,34 12,36
6 12,70 12,10 11,30 11,91 11,33 11.84 11,56
7 12,47 12,42 12,35 12,58 13,53 12.63 12,70
8 12,04 12,08 12,06 12,08 12,00 11.94 12,02
Batt 1 Temp 21,46 20,20 21,34 22.02 21,78 21,82 21,94
2m 20,25 19,98 21,44 21,02 20,13 19,67 19,54
3 (°C) 18,60 18,22 19,18 18,72 17.79% 17,62 17.86
4 20,83 20,738 20.81 20,98 20,15 20,18 20,36
5 24,98 22,11 22,31 23,14 23,66 24,16 27.27
6 24.26 21,78 23,01 23.70 24,28 24,20 27.28
7 24,71 22,58 23,62 24,34 24,66 24,682 26.32
8 23,63 22,04 22,71 23.29 23.30 23,40 24,41
Average 22.34 20,95 21,81 22,15 21,97 21,96 23,17
5/C Reg Bus Pwr, (W) * 161,38 185,0 150,2 147.6 154.7 149.3
Comp Load Pwr. (W) * 34,06 41.2 41,2 19,4 24,8 24,8
P/L Reg Bus Pwr, (W) * 9,59 9.6 9,6 9.8 12.6 9.8
C/D Ratio 1,15 1.08 1,10 1,28 1,20 1,24 i1
Total Charge (A-M) 271,89 250, 98 267,55 298,55 248,35 257,99 223,46
Total Discharge (A-M) 237.2 229,67 244,33 233,14 206,73 207.49 201,45
Solar Array (A-M} 1106 1032 a8l 999 1006 1009 1003
8.4, Peak [ (Amp) 16,05 15,37 14,67 14,82 14,74 14,82 14,43
Midday Array I (Amp) * 14,561 13.88 14,04 14,12 13,96 13,72
Sun Angle (Deg) * 0.08 ~1,22 1,55 2.10 4,84 8,35
Max R Pad Temp {°C) * 60,80 58,60 64.40 64,40 65.60 63.20
Min R Pad Temp (°C) *® -38,67 -88,00 -37.40 ~36.80 ~36,20 ~35,00
Max I Pad Temp (°C) * 5%7.69 56,92 60,0 62,15 64,31 62,15
M L Pad Temp (9C) * -45,71 -45, 00 ~44.29 -43, 57 -43, 57 ~42,14
* Data not processed and unavailable
REPRODUCIBILITY OF THE L&-2
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Table 3-2. Landsat~2 Power Subsystem Analog Telemetry
(Average Value for Data Received in NBTR Playback)

Orbits
Function Description Unut 50 1253 2532 3810 4251 4870 5102
6001 Batt 1Disc I Amp 1,01 0,89 .85 0.68 0.87 0.75 0.74
6002 2 1,01 0,97 0,97 0.82 104 0.90 0,84
6003 3 1,00 0,97 0,98 0,85 108 0.92 0 87
6004 4 1,00 0,93 0.93 0.79 0.87 0.85 0.73
6005 b 0,88 0,86 0,85 0.73 0.81 0.84 078
6006 [ 1 02 0.90 0.86 0.72 0,87 0,80 073
6007 7 1.00 0,91 0.91 0,77 0,94 0,87 0,80
6008 8 0 97 0.89 0.87 0.74 0.91 0.82 0,75
6011 Batt 1Chgl Amp 0,47 0.43 0.57 0.51 0 51 0.45 0.42
6012 2 0.43 0.46 0,57 0.48 0.48 0,40 0,38
6013 3 0,45 0,45 0,61 0.54 0,52 0,44 0.42
6014 4 0 44 0.43 0. 67 ¢ 50 0.48 0,41 0,38
6015 5 0.47 0.41 0.54 0.48 0. 50 0,43 0,44
6016 6 0.49 0.44 0,60 0.53 0.55 0.45 0.47
6017 7 0.47 0,44 0.60 0,52 0,52 0.44 0.43
6018 8 0,45 0.41 0.55 0.48 0.46 0,38 0.38
6021 Batt I Volt vDC 31,50 31,18 30,92 31.17 31,08 31,02 31.11
6022 2 31,48 31,15 30,90 31,18 31,04 31,00 31.09
6023 3 31.49 31,18 30,91 31,15 31,05 31.01 31,10
5024 4 31.49 31,16 30,91 31,17 31,05 31,01 31.10
6025 5 31,50 31,18 30,92 31,18 31,05 31,02 3111
6026 6 31 49 31,16 30.90 31,15 31,03 31,01 31,08
6027 7 31,562 31.20 30,94 31,20 31.08 31 05 31 14
6028 8 81,49 31,17 30,92 31, 17 31,06 31,08 31,11
6031 Bait I Temp DGC 21,59 20,23 20,93 22,02 21,74 21.88 21,91
6032 2 20.53 20,05 20.75 20,93 20,14 19,74 19 99
6033 3 18,80 18,30 18.66 18,84 17.80 17.65 17,77
6034 4 20,90 20,75 20,88 21,05 20.17 20.20 20,33
6035 5 25,18 22,15 22 22 23.26 23,59 24,22 27,18
6036 6 24,37 21 79 22 55 23 86 24,24 24,26 27,19
6037 7 24,83 23,62 23,26 24,36 24,67 24,67 26,19
6038 8 23,75 22,05 22,52 23,37 23,31 23.47 24,36
6040 Rt, Pad Temp DGC 28,96 26,72 26,16 29,31 29,43 30,50 30,90
6041 Rt, Pad VM vDC 33,72 33,74 33,56 33,51 33.48 33,23 32,86
6042 Rt, Pad VN vDC 33.48 33.00 33,18 33,25 32.98 32,62 32,44
6044 Lt, Pad Temp DGC 25,56 21.886 21,16 24,71 24,88 26.38 28,22
6049 ILt, Pad VF VDC 34 40 33,99 33,80 33,95 33,94 33.87 33.82
6046 Lt. Pad VG VDG 34,48 34.09 33.91 34,04 34.03 33,94 33.91
6050 S/CURBus v vbC 31,73 31,41 31,14 31,35 31.30 31.26 31.33
6051 8/C RGBus V vbe 24,57 24,58 24,57 24,57 24, 57 24,58 24,58
8052 Aux Reg AV vDC 23,36 23.39 33,40 23,42 23,44 23,44 23 44
6053 Aux Reg BV vDC 23.37 23.40 23.39 23,398 23.41 23,44 23 44
6054 Solar I Amp 14,81 14,24 13,76 13.85 13,86 13.74 13.40
6056 8/C RGBus I Amp 7.23 6.62 7.17 7.37 6.25 6,24 6.28
6068 PC Mod T1 DGO 21,67 21,42 21,98 22.16 20,28 20,18 20,77
6059 PC Mod T2 DGe 20,44 20,06 20.53 20.68 16,51 19,43 19 56
6070 B/LRGBus Vv vDC 24,61 24,60 24,60 24,60 24,60 24,60 24,60
6071 P/LURBus V vDC 31,85 31,49 31,21 31,44 31.37 31,32 31,40
6073 P Aux AV vDC 23,47 23,50 23,51 23,49 23.51 23.51 23 51
6074 P Aux BV VDo 23.46 23,50 23,51 23.50 23,51 23,51 23,51
6075 PR Mod T1 Dee 20.84 20,89 21,39 21,44 20,57 20,14 20,32
6076 PR Mod T2 DGC 22.13 22,01 22,38 22,54 21,91 21,64 21,79
6079 Fuse Blow V voc 24,48 24 47 24,48 24,50 24,49 24,47 24,49
6080 Shunt 1 Amp 00 0,0 0,0 0,0 0. 00 9.00 0.00
6081 2 0.0 0,0 0,0 0.0 0, 00% 0.00 0.00
6082 3 0.0 0.0 0.0 0.0 0.00 0.00 0.00
6083 4 0.0 0.0 0.0 0.0 0,00 0,00 0.00
6084 5 0.0 0.0 0.0 0.0 0.00 0.00 0.00
6085 6 0.0 0.0 0,0 0.0 0.00 0.0¢ 0.00
6086 i 0.0 0.0 0,0 0.0 0.00 0,00 0.60
6087 8 0.0 0.0 0.0 0,0 0,80 0,00 0.00
6100 P/LRGBus I Amp 0,38 0.42 0,80 00 0,66 0,48 0,54
TFotal No, Major Frames Frm 396 785 387 384 784 785 785
18-2 3-5
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SECTION 4
ATTITUDE CONTROL SYSTEM (ACS)

Landsat-2's Attitude Control System has been operating properly since launch and has consistently maintained
correct spacecraft attitude.

The pressure leak in the Forward Scanner has had no effect on the ACS System's performance.

In mud September (Orbit 3288, 15 September 1975) a program was implemented to control spacecraft ground
track drift by limiting the number of pitch gates occurring in each orbit and by assigning them polarity. The
ACS system 1s commanded into the +2° Pitch Position Bias mode during satellite mght for speciic durations
centered about satellite midnight, In addition, the program is implemented mm erther alternate or successive
orhbits, depending upon the number of properly polarized pitch gates required o affect the spacecraft's ground
track drift and/or drift rate.

Table 4-1 summarizes the sequences mammtained to date and Figure 2-1 1n Section 2 shows the effects of these
sequences on the spacecraft’s orbit.

Table 4-1, Landsat-2, +2° Pitch Position Bias Summary

Duration Centered Resulting Average
About Satellite Number of
Midnight Pitch Gates
Time Span Implementation (Minutes) Pexr Day
15 Sept {o 18 Sept Alternate Orbits 25 5+ pitch”
13 Sept {o 12 Oct Consecutive Orbits 50 2 - pitch
12 Qct to 18 Oct Alternate Orbits 25 2 to 4 + pitch
18 Oct to 14 Nov Consecutive Orhits 50 2 to 5 - mtch
14 Nov to 18 Nov Alternate Oxrbiis 25 2 to 3 + patch
18 Nov fo 18 Dec Consecutive Orbits 50 2 to 8 - pitch
18 Dec o 5 Jan Alternate Orhits 25 1 o 2 + mtch
5 Jan to 11 Feb Discontinued —-- 10 to 11 + prich

Secondary benefits have also been derived from tius effort. The requivements for routine orhit adjusts have
been eliminated and freon 1s being conserved due to the metering effects of controlled prneumatic gating.

Freon Useable Impulse declined predictably during this report period as shown 1n Figures 4-1 and 4-2,

RMP 2, commanded mnto operation shortly after ACS acguisition as the primary control of the yaw subsystem
has functroned normally,

Both Solar Array Drives (SAD) performed normally and maintained proper solar panel alignment with the sun
line during satellite day. Motor voltages and temperatures are withm specifications,

Typrcally, flywheel duty cycles have averaged seven percent or less. Pitch and Yaw flywheel speeds have
averaged less than -150 RPM while the Roll flywheels have averaged +760 RPM. Sun transient response due
10 dual scanner mode operation has been similar to Landsat-1 and is 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 obtaned from SCEST program averages,

18-2 4-1
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Table 4-2, Landsat-2 Subsystem Temperature and Pressure Averages

Ormts

Function Units 28 1253 2532 3810 4241 4670 5102
1084 RMP 1 Gyro Temperature DGC 19 33| 21,15 21 02 22,70 24, 26 23,83 22,69
1094 RMP 2 Gyro Temperature DGC 74,00 74, 00 74,00 74 02 74, 31 74, 34 74, 26
1222 SAD RT MTR HSNG Temp, DGC 19.50 22 24 22,23 23, 81 25 16 24. 66 22.98
1243 SAD LT MTR HSNG Temp, DGC 26,87 27 94 27,54 29, 36 30, 61 30 60 29,79
1223 SAD RT MTR WNDNG Temp. jalels) 21,76 24, 31 24, 23 25,75 26, 83 26 23 24, 36
1243 SAD LT MTR WNDNG Temp. DGC 30.28 30,85 30,32 32 28 33.72 33,74 32, 83
1228 SAD RT HSG Pressure sl 7.26 7,25 7,25 7.25 7.20 7.22 7,18
1248 SAD LT HSG Pressure PsI 7.28 7.28 7.27 1,27 7.24 7.24 7.21
1007 FWD Scanner MTR Temp, DGCC 22,07 22,72 22,25 23,82 25, 58 25 33 23, 80
1016 Rear Scamner MTR Temp. DGC 24.19 24.18 23,62 24,96 26, 31 26.26 25, 04
1008 FWD Scamner Prossure PEI 0.60@)| 2,59 D D D D D
1012 Rear Scanner Pressure PSI 6.21 6.19 G, 00 5,91 5, 82 5,83 5.62
1212 Gas Tank Pressure PsI 1948, 0 1800. 29 1672, 12 1599.60 | 1590, 178 1559 49 1517, 04
1210 Gas Tank Temperature DGC 20.686 22,66 22,33 24,13 25, 38 25 33 24,25
1213 Mamfold Pressure PSI 53,98 54,55 B4, 88 54,70 56, 76 54 68 54,56
1211 Mamfold Tempexature DGC 19,18 20 78 20, 50 22,45 23, 88 23,173 22,59
1059 CLG Power Supply Card Temp DGC 39,00 40 00 39, 52 41,11 42, 46 42 41 41,47
1260 THO1 EBP DGC 24,29 25 31 25, 01 26,78 28,01 28.06 27,21
1261 THOZ EBP DGC 20,29 21 63 21,36 23, 04 24, 44 24, 85 23,25
1262 THO3 EBP DGC 18,29 20 31 20,05 21, 57 23,12 22 84 21.46
1263 THOL STS DGC 6,54 -3.08 -6.28 -2, 81 1,60 176 0,52
1264 THO2 ST'S DGC D D D D D D D
1265 THO3 STS DGC 8,46 0.79 - 48 4, 96 7. 47 8,31 .67
1266 THO4 STS DGC -2, 78 -9, 13 -9 65 -4, 95 -2, 14 -2, 04 -3,26
1267 THO5 STS DGC 9 62 128 -2, 64 2,19 6. 41 6 59 5,57
1224 SAD R FSST DGC 35 00 34 56 36 57 38.78 39. 98 39, 00 35, 81
1244 SAD L FSST DGO 50. 00 48, 17 46,29 48, 55 48,99 49, 18 49,13

(1) RMP-1 Left off after matial fest 1n Orbit 1

(2} Prelaunch leak - refer to text

D = Defective teleme try point




Table 4-3, Landsat-2 ACS Voliages and Currents
Orbat
Function Units 28 1253 2632 3810 4241 4670 5102

1681 RMP 1 MTR Volts vDC OFF OFF OFF O¥F OFF OFF OFF

1082 RMP 1 MTR Current Amps OFF OFF OFF OFF OFF OFF OrF

1080 RMP 1 Supply Volis vDC OFTF OFF Ory OFF OFF OFF OFF

1091 RMP 2 MTR Volts vDC 29,99 ¢ 29 97 29 94 | 29 04 29 94 29 93 29 92

1092 RMP 2 MTR Current Amps 010 010 0 10 0. 10 0.10 0 10 0 10

1090 RMP 2 Supply Volts vDC ~23 63 | -23 62 -23.61 | ~23 59 -23. 58 ~23 58 -23 59

1220 SAD RT MTR WNDNG Volts YDC -5 471 4,71 -4,.51 | -4 85 -4 48 -4 49 -4 47

1240 SAD LT MTR WNDNG Vol::s vDC -5 08 -4, 81 ~-4.%0 4. 70 -4 758 4,72 -4 2

1227 SAD RT -15 VIIC Conv vDC 15 14| 15.14 1515 ] 15 14 16 12 15,12 15 16

1247 SAD LT -15 VDC Conv VDo 15,23 15 21 16 22 15 23 15 21 15 20 15.21

1056 CLB % 6 VDC T™MV 2.35 2,35 2,35 2 38 2 37 2 37 2 38

1055 CLB £ 10 VvDC TMV 2 88 2,90 Z 90 2,92 2,92 2 92 2 92

1057 CLB Power Supply Volts TV 2,97 2,94 2,94 2 96 297 2,97 2 96

Table 4-4. Landsat-2 ACS Attitude Errors and Driver Duty Cycles
Orhits

Function Umts 26 1202 2532 3810 4241 4670 5102
1041 Pifeh Fine Error DEG -0 15 -0 14 -0 14 -1 28 -1 24 -7 - 13
1043 Pitch Flywheel Speed RPM ~156 12 ~221, 22 -198 41 66 33 125 87 -101 31 -162 97
1038 Pitch Mir Drvr CCW BCT 6 64 8 61 7 35 432 476 6 58 6 05
1039 Pitch Mtr Drvr CW PCT 2 03 364 2 60 6 82 739 4 24 180
1030 Roll Fine Error DEG -0 13 -0 11 -0 09 - 13 - 15 - 13 - 14
1027 Roll Rear Flywhesl SPD { RPM 729 30 731 98 739 75 754 1¢ 781 91 763 10 748 56
1026 Roll Fwd Fiywheel SPD | RPM 703 02 710 22 725 23 735 32 732 53 747 87 735 81
1022 Roll Rear Mir Drvr COW] POT 0 67 0 86 30 31 56 99 63
1025 Roll Rear Mtr Drvr CW | PCT 7 54 711 5 47 6 21 8 97 719 6 34
1023 Roll Fwd Mtr Drvr CCW | PCT 0.70 079 37 53 63 132 .87
1024 Roll Fwd Mir Drvr CW | PCT 5,46 4 47 4 74 4 06 5 07 514 401
1035 Yaw Tach RPM ~95 73 -77 88 ~41 57 -08 81 -62 65 -75 84 -38 16
1033 Yaw Mtr Drvr CW BCT 1 98 2 10 177 1 59 104 2 35 2 01
1034 Yaw Mtr Drvr CCW PCT 210 2.15 172 180 2 00 2,74 190
1221 SAD Raght 'Tach /M 0. 00 3 39 3 38 3 87 339 338 338
1241 SAD Left Tach D/M 3.68 3 64 3 63 3 60 3 57 3 56 3 56
4-6 is-2
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COMMAND/CLOCK SUBSYSTEM (CMD)

SECTION 5

The CMD Subsystem operated nominally 1 this report period. On January 1, 1976, durmg Orbit 4787, the
spacecraft clock was moved back by approxamately 3 seconds.

Figure 5-1 shows the history of the S/C clock drift since launch, Figure 5-2 shows the cumulative drift since
launch (3.1 seconds mn 12 months). As can be seen, the clock of Landsat-2 drifts i opposite direction from
the clock of Landsat-1, TFigure 5-2 also shows the clock drift rate, which 1s nearly constant at +0.6 mulli-

seconds per orbit,

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

Table 5-1, Command/Clock Telemetry Summary, Landsat-2

Function Orbit
No Name Mode Units 35 1253 2462 2964 4241 4670 5091
8005 Pri Power Supply Temp - DGC 38 82 39 86 490 43 39 o1 39 45 39 50 39 43
8006 Red, Power Supply Temyp - DGe 36 93 38 03 38 70 38 20 38 02 39 29 38 00
8007 Pri Osc Temp - DGC 28 70 28 70 29 35 28 710 28 34 28 63 28 70
8008 Red Osc Temp - DGC 27 82 27 83 28 68 27 85 27 W0 27 82 27 28
8009 Pri Osc Cutput - TMV 106 105 106 106 105 105 1056
8010 Red. Ose Output - TMV 117 119 120 119 118 120 118
8011 100 KHz Pri - Red TMV 317 316 316 316 315 315 315
am2 10 KHz Pri = Red TMV 3 08 3 05 305 3 05 3 05 3 03 305
8013 2 5 KHz Pri = Red TMV o 2 9% 2 95 2 95 2 95 2 95 295
8014 400 Hz Pri - Red TMV 4 17 4 45 4 45 4 45 4 45 4 45 4 45
8015 Pri. +4V Power Supply Pri Clk ON vDC NA 2 05 2 05 205 2 05 205 2 05
8016 Red. #4V Power Supply | Red Clk ON vDC NA 2o 201 201 2 00 2 03 200
8017 Pri, +5Y Power Supply Pri Clk ON VDO NA 230 2 30 231 2 30 230 2 30
8018 Red, +5V Power Supply Red Cik ON voe NA 2 31 231 231 2 30 233 2 30
8019 Pri - 6V Power Supply Pri Clk ON vDC NA 522 523 o 23 523 5 22 523
8020 Red. =6V Power Supply | Red Clk ON VD NA 5 23 5 23 5 28 523 5 25 5 23
8021 Pri - 23V Power Supply | Pri CIk ON vDC NA 570 5 70 570 570 & 70 & 70
8022 Red - 23V Fower Supply Red Clk ON VDo NA 5 65 5 65 o 65 5 65 5 65 5§ 65
8023 Pri - 20V Power Supply | Pri Clik ON vDC NA 5 29 530 o529 529 529 8§ 29
8024 Red - 20V Power Supply Red Clk ON vDC NA 5 29 5 29 5 28 5 29 5 30 529
8101 CIU A - 12V CIlU A ON vDC 279 3 97 3 97 3 a7 397 3 97 397
§102 CIUB - 12V CIUB ON vDC 378 39 3 9% 3 95 385 3 97 3 95
8103 CIUA -5V CIU A ON vDC 3 93 4 15 4 15 4 14 4 15 4 14 415
8104 CIUB = 5V CiU B ON vDhC 3 99 4 10 4 10 4 10 4 10 4 12 4 10
8106 CIU A Temp CIU A ON DG 28 01 22 09 22 50 21 94 21 34 21 60 21 67
8106 CIU B Temp CIU B ON DGo 23 95 15 96 20 38 19 90 19 45 20 33 19 70
8201 Receiver RF-A Temp - DGC NA 29 58 30 02 29 50 28 89 29 03 29 14
8202 Recefver RF-B Temp - DGC 29 09 F F F F F F
8203 DMOD A Temp - DGC 28 95 38 80 38 20 38 72 38 37 38 44 38 56
8204 D MOD B Temp - DGC 37 73 27 10 27 56 27,03 26 4% 26 B4 26 72
8205 Recewver A AGC Receiver A ON DGC F =81 00 -92 18 =91 74 -91 32 -30 83 81 43
8205 Receiver B AGC Recewver B CN DEM ~-87 83 F F F r r F
8207 Amp A Ouiput Receiver A ON TMV F 2170 2 51 2 52 2 49 277 234
8208 Amp B Output Recewver B ON TMV 2 10 F F F F F ¥
8209 Freq 5Shift Key A Out Recewver A ON T™MV F 109 108 108 108 108 108
8210 Freq Shift Key B Out Recerver B ON TMV 111 F F F F ¥ F
8211 Amp A Output Recewver A ON TMV F 113 112 112 113 114 113
g212 Amyp B Outyput Receiver B ON TMV 113 F F F ¥ F F
3215 D MOD A - 15V Receiver A ON TMV F 4 87 4 87 4 87 4 87 4 87 4 87
8216 D MOD B - 15V Receiver B ON TMV 4 77 F F F I F F
8217 Regulator A - 10V Receiver A ON TMV F 6 40 5 40 5 40 5 40 5 40 540
8218 Regulator B — 10V Recelver B ON TMV G532 F F F F F F
8311 ECAM Mem Tmp ECAM ON DGC NA 17 95 18 03 17 88 18 66 18 66 18 44
8312 ECAM Pwr Spply Temp ECAM ON DGe NA 22 43 23 13 22 34 23 32 23 31 23 13
NA - Not available due to processing problem - MT 720
¥ - OFF
15-2 5-1
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SECTION 8
TELEMETRY SUBSYSTEM (TLM)

The TLM has operated nominally m this report period,

Table 6-1 shows typical telemetry values since launch. All are nommal except for functions 1284 (Thermal
Shield 5 Temperature), 4002 (MMCA Board 2 Temperature), and 13200 (APU 24 Volt Input), which were de-
fective before launch. Verification of these functions 1s acceptable by adjacent temperature and downstream
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. Orbit

No. Function Name Umt 356 1253 2467 3810 {4261 4670 5091
9001 Memory Sequencer A Converter| VDC 4,45 4. 45 4,45 4,45 4,45 4,45 4,45
8002 Memory Sequencer B Converter; VDC | % *k *x * **® *% *k
2003 Memory Sequencer Temp °c 20,00 | 19.19 | 20,77 20,65 ;20,96 1 21,13 | 21,37
2004 Formatter A Converter VDO 4,562 | 4,51 4,51 4,52 4, 52 4,52 4, 52
8005 Formater B Converter VDC | ** o *x ok Fx *k Fk
9006 Dig, Mux A Converter VDC | 4.22 4,22 4,22 4,22 4,22 4,22 4,22
8007 Dig, Mux B Converter vDC | #* * #ok *x ok ok 0k
9008 Formatter/Dig Mux Temp °c 25,00 | 23,23 | 23,98 | 24,75 | 24.93 | 26.80 | 27.80
9009 Aralog Mux A Converter vDC 4.02 4£.05 4,05 4,05 4,05 4,05 4,08
9010 Arnalog Mux B Converter VDC *x b *k Fk Hok *k ok
9011 A/D Converter A Voltage vDC 4,02 4,02 4,02 4,03 4,03 4,05 4,03
9012 A/D Converter B Voltage VDC | ** ** Fk ok #k *% Fx
9013 | Analog Mux, A/D Conv. Temp | °C [ 25.00 | 25.00 | 24.91 | 25.41 | 26.10 | 27.42 | 27.33
9014 Prerepgulator A Voltage VDC 4,00 4,00 4,00 4,00 4,00 4,00 4,00
9015 Preregulator B Voltage VDC | ** ** ¥ ok * *k *
9016 Reprogrammer Temp o¢ 22,50 | 22,24 | 22,27 | 22,34 | 22.49 | 22,50 | 24.74
9017 Memory A Converter VvDC | 4.45 4,45 4,45 4,45 4,45 4.45 4,45
9018 | Memory A Temp °c  |17.50 | 16,46 | 17,33 | 17,26 | 17.10 | 16,86 | 17,17
anis Memory B Converier vDC #% *k *# *F *k ok L
9020 Memoyry B Temp oc 17,50 { 16,78 | 17.28 17,27 | 17.41 | 17,50 | 17,41
9100 Reflected Power (Xmtr A) dBm {18.29 | 13,84 | 13.68 | 13.85 | 13,91 | 13,99 14,18
9101 Xmtr A-20 VDC vDC 3.80 3,97 3.98 3.97 3. 97 3. 97 3. 97
9103 Xmir A Temp % 27.73 | 21,02 | 20,97 | 21,79 | 21,92 | 23.21| 26,40
9104 | Xmtr B Temp °c # | 23,27 | 22,07 | 22,87 | 23,02 | 24.43]| 27,74
9105 Xmtr A Power Ouiput dBm |27,73 | 26.14 ( 26,19 26,19 26,19 | 26.19] 26.28
9106 Xmtr B Power Ouiput dBm | #* ok ®¥ #b * *& wk

* Not available due software
*¥ Not turned on since Prelaunch

Ls-2
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SECTION 7
ORBIT ADJUST SUBSYSTEM {OAS)

The Orbit Adjust Subsystem on Landsat-2 has been fired ten times since launch, 6 times using the -X

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

nine day ground track repeat pattern., Three -X firings were for orbif maintenance.

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

The Subsystem activity since launch i1s summarized m Table 7-1. A total of 6,87 lbs, of hydrazime has
been expended so far from the pre-launch load of 67 lbs,

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

same is given in Table 7-2, The variations in the thrust chamber temperatures m Table 7-2 are consistent
with the variations in sun intensity and sun angle,

LB8-2 7-1



(¥

281

Table 7-1. Landsat-2 Orbit Adjust Summary

Orbit Burn Engine Fuell Tank Tank
Adjust Iznition Duration _ +Aa Performance | Used Pressure Temperature | Thruster
Orhit No. Epoch (Seconds) (Meters) | Efficiency % (Lbs) (PSIA) CF) Axis

32 1 25 Jan 75 4,8 39 104.3 0.02 539.96 72.0 =X
00 34 00.8

71 2 27 Jan 75 4.8 -36 90.1 0.02 547.48 73.5 X
19 57 00.8

79 3 28 Jan 75 420.0 3455 107.0 1.62 547.46 73.5 X
0045 00.8

86 4 28 Jan 75 420.0 3233 107.0 1,51 502,46 78.5 =X
21 13 00.8

163 5 3 Febk 75 420.0 -2974 97.0 1.42 468.75 75.0 X
10 36 00.8

191 6 5 Peb 75 360.0 ~2421 7.5 1,15 438.71 75.0 +X
1051 00.8

212 ki 6 Teb 75 308.8 -200% 98.6 0.95 416.21 75.0 +X
22 31 00.8

880 8 28 Mar 75 12.8 82 107.6 0.04 397.47 70.5 -X
21 44 00.8

1632 g 18 May 75 24. 0 +154 107.6 8,07 401,21 73.5 =X
18 54 00.8

2958 10 22 Ang 75 22,0 146 116.3 0.07 404,96 73.5 =X
2211 58.8

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

. Orbit
Function
No. Name Units 50 1253 2532 3810 4241 4870 5102

2001 Prop. Tank Temp. °C 23.03 21.97 28.05 23.47 23.06 28,47 23. 89

2003 Thrust Chamber No, 1 °C 24, 84 30.28 30.14 29.24 29,13 28,12 25,12
{(-X) Temp, *

2004 Thrust Chamber No. 2 °C 37.34 37.63 38.41 39,83 40.20 89.69 38,55
(1X) Temp, *

2005 Thrust Chamber No. 3 °C 47,22 36. 23 34. 20 37.92 38,83 42, 36 46,35
{-Y) Temp, *

20086 Line Pressure psia 845, 60 399.69 404, 97 410.26 411,30 412,44 413,25

*Widespread of temperature 15 due to nozzle 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 spacecraft was corrected for unbalanced magnetic moments in 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 during this report period.

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

Table 8-1, Landsat-2 MMCA Telemetry Values

Orhit
Function Name Units 50 1253 2532 3810 4241 4670 5102

4001 Al Board Temp °C 20.56 19,84 19,52 19,97 19,44 19.44 19 47
4002 A2 Board Temp °C * * * * * * *

4003 Hall Current TMV 3.40 3.40 3.40 3,40 3.40 3.40 3 40
4004 Yaw Flux Density TMV 3.05 3.06 3.07 3,07 3.07 3,06 3,07
4005 Piteh Flux Density TMV 3,15%* 2,92%F 2.90 2,90 2.90 2.90 2,90
4006 Roll Flux Density TMV 2.99 2.98 2,98 2,98 2,97 2,97 2,97

*Defective Telemetry Function (Pre-launch)
*¥Post launch telemetry drift,

LS-2
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SECTION 9

The USB Subsystem has operated nominally in this report period,

UNIFIED 8-BAND/PREMODULATION PROCESSOR (USB/PMP)

Table 9-1 shows telemetry values since launch, All are nomival, The transmitter has maintained a steady
power output of about 1,4 watts smce launch, Figure 9-1 shows AGC readings of Goldstone for a constant
posilion in space. The scatter of data points reflect variations in the ground statzon calibration and readout.

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

ORBITS
Function o
No. Name Units |T/V {20 Q) 15 o0 1253 2462 2964 3810 4241 4870 5091
11001 | USB Revr AGC DBM NA ~112 72 -120, 24 =121 7 -128.8 -125 3 -131.5 ~130 5 =131 & =124 2§
11002 | USB Xmir Pwr WIS 140 1.36 136 1 38 143 1 40 1,42 139 137 138
11003 | USB Revr Error KHz NA -2 15 -2.87 -2 14 -4, 64 -6 88 -4, 23 -4 15 =4 13 -2 97
11004 | USB Xpond Temp bGeC 22 83 25 88 29 12 24 38 24 37 25 20 24, 96 24 85 25 32 27 49
11005 | USB Xpond Press 31 16,99 17,08 17,08 16 94 16 74 16 71 16 61 16 47 16 47 16 48
11007 | USB Xmir A -15V vDC 2 35 2 36 ¥ ¥ F F F P b F
11008 | USE Xmir B -15V vDe 2 39 F 2 40 2 40 2 40 2 40 2 42 2 40 2 43 2 42
11008 | USB Range -15V vDC 2 07 207 205 205 2,07 2,06 2 06 2 05 2 05 2 06
11101 PMP Pwr A Volt vDC -5 22 =15 10 F F F F F F F r
11102 } PMP Pwr B VoIt vDC -15 0% F -14 946 -14,98 -15.02 =15.00 -15.01 ~-15 02 -15 ¢4 -14 99
11103 | PMP Temp A DGC NA 37 30 32 37 28.64 29 12 29.46 28 74 30 11 30 8¢ 34 67
11104 } PMP Temp B DGC NA 28 34 33.18 30,03 30 57 3131 31 28 31 53 31 9% 36 08
F Unit OFF in this period
RANGE =01063 KM
—B2 AZ = 303
EL = 57
a a
- =0 a o o
86 -
] 2 i
il o o
o L}
«80 a
oo
04 o o
94 °
oy o o ° [-}
- o
% 98 ° ° °
a °
o -2 [
L] RANGE = 2152 KM
< AZ = 90°
-106 [© EL=17°
-0 b  I—
CURRENT
‘ REPORT
=114 |- PERIOD
~118
1 1 [ 1 1 1 }
0 4 B i2 16 20 2 28

CYCLES (OF 251 ORBITS EACH)

Figure 9-1, USBE (Limk) AGC Readings at Goldstone with 30* Antenna - Landsat-2
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SECTION 10

ELECTRICAL INTERFACE SUBSYSTEM (EIS)
LANDSAT-2

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

Table 10-1. Landsat-2 APU Telemeiry Functions

Orbit
Function Description Unat 21 1253 2532 3810 4241 4670 5102
13200 APU, -24,5 VDC| TMV * # * * * ® *
13201 APU, -12 Volts TMV 2,42 2,44 2.45 2.45 2,45 2.45 2.45
13202 APU Temp DGC 27.44 26.65| 26.60 27.01| 26,51 | 27.03 27.10

*Defective Telem;atry (Prelaunch)

The Power Switching Module (PSM) contaiming the swatching relays for power to the OAS, MSS, WBVTR

No. 1and No. 2, RBV and PEM, functioned normally. During fhis repoxt period, the MSS as well as

WBVTR No. 2 power circuits, have been operated on a regular basis, RBV power circuits have been operated
during the perodic tests on 10 November 1975 and later for image coverage on 11 and 12 November 1975,

The Intexrface Switching Module pexrformed all switchings normally during this report period.

LS-2 10-1/2
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SECTION 11
THERMAL SUBSYSTEM (THM)

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

Table 11-1 gives average subsystem telemetry values for several representative orhits during the first
twelve months of operation of Landsat-2, Average temperaturesg of the sensory ring bays are plotted m
Figure 11-1.

Durmg this report period the sun intensity increased from 1. 012 of the mean value to a peak of 1, 034 and
then slightly declined to a value of 1. 032, This caused a general increase in spacecraft temperatures,
noticeably along bays 11 through 18, The temperatures are expecied {o decrease during the on-coming
period of lower sun intensaty,

During Orbit 4204, compensation loads 1, 2, 5 and 8 were turned off to assist i power management., How-

ever, 1n Orbit 4372, compensation load 8 was turned on again because of decreasing MSS temperatures.
A history of all switchings of compensation loads is given in Table 11-2,

L3-2 11-1



Table 11-1, TLandsat-2 Thermal Subsystem Analog Telemetry (Average Value for Frames of Data
Recerved in NBTR Playback)

l+ Fimettion| Function Orbits

No Descript}on Enit 21 1253 2532 3810 4241 4670 5102

T00L THM THOL STI BGC 19 40 18 71 19 59 19 90 19 33 19 54 19 97
T002 THM THO2 SBO DGC 17 18 17 48 18 03 18 22 17 65 17 48 17 47
7003 THM THO3 STI DGC 18 73 18 38 19 49 19 54 18 38 13 19 18 50
7004 THM TH10 TCB DGC 19 38 19 @8 19 01 19 34 15 67 18 96 19 34
7005 THM THO4 ST DGC 17 19 17 06 17 92 18 03 16 76 16 45 16 76
7008 ‘T'HM TH05 SBO DGC 17 42 1713 17 46 17 65 16 79 16 63 16 68
7007 OA-X Thruster DGC 19 66 20 52 20 5% 20 61 19 81 19 88 19 65
7008 ‘THM THO6-STO DGC 14 78 4 50 14 M7 14 85 13 94 13 93 13 94
7009  |THM THOE SB1 psielel 19 18 18 82 19 18 19 52 18 34 18 29 18 41
7010 THM THOT SIT DGC 15 08 18 00 18 26 18 42 7 30 17 41 17 44
7011 ‘THM THO8 5TO DGe 19 34 20 07 20 22 20 27 19 34 19 49 19 23
7012 THM TH03 SBI DGC 21 44 21 75 21 80 21 59 20 55 20 82 20 93
T013 THM THL10 SBO bGC 18 58 18 58 18 56 18 80 1% 99 18 26 18 39
7014 THM TH1: STI DGe 21 6% 211 2113 21 58 20 70 21 27 21 83
T015 THM TH12 SBO DGe 23 93 22 28 22 13 22 87 22 47 23 47 24 638
7016 THM TH13 8TI DGC 22 21 20 49 20 51 21 20 20 93 21 82 23 62
7017 RBV Beam Ctr Ln DGC 20 38 20 32 20 32 20 65 19 07 19 50 19 92
7018 THM TH14 5TO DGC 24 12 21 34 21 28 22 32 22 41 23 54 26 43
7019 NBR Rad Outhd B4 DGe 272 3 05 326 3 a7 272 27 2 93
702¢  |THM THLS SBI DL 23 07 20 96 21 13 22 16 21 83 22 95 25 56
7021 ‘THM THI16 STI DnGee 23 26 21 92 22 29 23 11 22 19 23 60 25 46
7022 THM ‘TH17 SBI ~ DGC a1 7 20 72 21 22 22 11 21 86 22 47 23 74
1023 THM THIS SBO DGC 21 67 21 06 21 49 22 42 22 26 22 67 23 36
7030 ‘THM THO3 Bur DGC 15 50 15 48 16 28 16 29 15 48 15 10 16 14
7033 THM TH1Z Bur DGC 23 05 21 T1 21 70 22 41 22 27 23 11 24 59
7035 ‘THM THIS Bur DGC 19 53 18 73 19 32 19 77 19 &0 19 $5 20 39
7040 ‘THM THO1 TCB BGC 19 42 19 08 15 78 20 11 19 43 19 46 19 72
7041 ‘THM THOZ TCB DGC 17 §8 17 33 18 02 18 14 17 52 i7 32 17 39
7042 THM THO3 TCB DGC 16 85 16 83 18 23 18 29 16 62 15 93 16 32
T3 ‘THM THO4 TCB DGC 19 90 19 69 20 05 24 20 19 53 19 24 18 33
7044 THM TH05 TCB DGC 15 42 16 08 16 21 16 45 15 81 15 61 15 75
TH5E 'THM THOT TCB DGC 17 76 17 96 15 12 18 23 17 36 7 38 17 33
T046 THM THO09 TCB DGC 19 30 19 24 19 31 19 51 18 53 18 73 18 81
7048 THM TH11 TCB DGC 23 27 22 50 22 45 22 98 22 39 23 02 23 T4
7049 THBH TH1Z2 TCE DGC 23 04 20 62 21 &2 21 24 21 15 22 08 23 94
7058 THM TH13 TCB DGC 22 89 20 43 20 34 21 17 21 09 22 25 24 67
7051  |THM TH14 TCB DSC 25 07 22 09 2211 23 19 23 28 24 26 27 69
7052  |THM THS TCB DGC 22 22 20 83 21 5% 22 56 22 23 22 86 24 28
7053 'THM TH17 TCB BGC 23 52 22 32 22 79 23 11 23 48 23 91 241 86
7034 ‘THM THi8 TCB ‘| DGC 20 01 19 46 20 05 20 89 20 59 2¢ 80 20 99
7060 THM Shutter By 1 DEG 22 54 15 26 24 43 27 61 21 &2 22 12 26 65
7061 'THM Shutter By 2 DEG 19 34 19 00 24 75 26 64 20 45 21 26 21 13
7062 THM Shutter By 3 DEG 22175 19 48 31 87 31 71 14 51 718 11 99
7063 THM Shutter By 4 DEG 33 89 35 12 36 32 36 34 32 37 32 88 33 00
7064 THM Shutter By 5 DEG 7 50 6 35 8 67 6 40 3 40 2 90 29
7065 THM Shutter By 7 DEG 17 05 19 77 22 52 21 87 13 66 14 32 14 11
7067 THM Shutter By 9 DEG 3375 ag 25 3§ 22 37 09 34 48 34 13 34 12
7068 THM Ehutter By 10 DEG 37 46 35 65 34 96 36 62 32 85 35 16 37 09
7069 THM Shutter By 11 DEG 52 25 i7 1@ 10 16 27 12 16 42 16 77 1T 39
1010 THM Shutier By 12 DEG 61 38 46 16 46 20 50 05 49 56 55 16 87 46
T07L THM Shufter By 13 DEG 63 60 47 54 45 76 53 45 52 95 6F 02 74 14
7072 THM Shutter By 14 DEG 59 44 40 54 40 40 47 92 48271 54 93 72 14
7073 THM Shutter By 15 DEG 67 19 52 64 53 78 62 33 62 03 69 04 8z 12
7074 THAL Shutter By 16 DEG 45 20 37 85 43 68 51 34 48 38 51 B4 61 13
7075 THM Shutter By 17 DEG 57 88 49 22 52 10 58 33 57 24 60 80 67 62
Ti6 THM Shutter By 18 DEG 40 49 36 36 39 32 44 47 42 97 44 57 43 84
7080 THM Q1 T Zener V vDC 4 89 4 85 4 85 4 86 4 85 4 85 4 85
7081 THM Q2 T Zener V VDo 4 80 4 a0 4 90 4 90 4 90 4 90 4 90
7082 THM Q3 T Zener V VDo 505 503 50 505 503 50 5 05
7083 THM Q1 5 Zener V vDC 4 97 4 96 4 56 4 97 4 95 4 95 4 96
7084 THM Q2 5 Zener V vDe 4 88 4 98 4 98 4 9% 4 98 4 98 4 99
7085 THM Q3 S Zener V vobe 516 5 1% 5 15 515 515 515 513
7090 THM PSM Mount DGC 21 02 20 76 21 05 21 36 20 16 20 80 21 7k
7091 THM Ind Atttude DGC 17 79 17 73 17 86 18 21 16 91 17 18 17 24
7092 THM RBV Radiator DGe 18 01 18 07 18 08 18 54 14 80 15 65 16 24
T093 'THAM RBVC Ctr Bm DGC 20 74 20 82 20 82 21 82 18 12 18 76 19 31
T094 THM WBVTR Reot DGC 13 717 14 24 14 71 15 00 13 99 14 95 15 72
7095 THAM WBVTR Rad Ct | DGC 364 4 52 4 99 519 4 30 5 27 5 05
7086 'THM WBVTR Strap DGC 15 90 16 24 16 95 17 12 16 20 16 &4 17 63
7097 THM WE Mt Bay 1 DGC 22 91 15 40 22 60 21 19 21 01 21 87 22 49
7098 THM WE Mat Bay 1 Dee 22 07 16 61 19 25 18 34 18 15 19 23 20 14
1098 'THM WEBVTR Sep 3 DGC 18 03 17 81 18 76 18 82 17 82 17 73 18 12
7100 THM WEBVTR Sep 17 | DGC 21 83 20 87 2155 22 14 21 78 22 35 23 51
7101 THM WBVTR I Cent | DGC 22 45 22 20 23 13 23 23 22 59 23 03 23 78
7102 THM WBVTR 2 Bay DGC 17 34 17 27 17 69 i7 89 16 92 17 ™4 1T 29
7103 THM WBVTR 2 By 15 | DGC 21 71 20 72 20 99 21 57 21 13 22 M1 23 87
TEO4 THM WBVTR 2 Cty DGC 20 74 20 65 21 08 21 17 29 25 21 16 22 34
7105 ITHM NBTR B Sep 6 DGC 17 82 17 13 17 96 18 36 17 17 17 67 I7 86
7106 [THM NETR B Sep 1 DGC 221 20 64 20 70 21 33 20 82 21 82 23 85
7107 ITHM NBTR Bm Ctr | DGC 20 32 20 30 20 44 20 74 19 49 20 18 21 21
7108 [THME MSS Mount 14 DGae 20 59 13 33 19 40 20 28 18 57 20 75 22 84
7109 ITHM QA - Y Thruster| DGC 25 64 22 25 21 9% 23 39 23 44 24 T9 27 51
110 ITHM MSS WBVTR Bm| DGC 16 75 17 15 17 54 17 84 16 52 17 51 18 21
7111 ITHM OA +X Thruster | DGC 20 33 17 55 19 72 19 3% 19 22 19 86 20 43
7130 [THM Aux P1 T DGC 84 18 31 52 6 2L 9 49 34 58 30 07 29 67
7131 [THM Aux P2 T DGC 2 90 0 84 222 23 50 4 44 6 46 6 97
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SECTION 12

NARROWBAND TAPE RECORDERS (NBR)

The Narrowband Recorder Subsystem operated satisfactorily throughout the entire perod, both Recorders

alternating in Record and Playback modes with a nominal one minute overlap.

Since launch, each Recorder has operated for a period of 4591 hours.

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

Table 12-1, NBR Operating Hours by Modes

NBR On Oif Playback Recoxrd
A 4591 4169 183 4408
B 4591 4169 183 4408

Table 12-2, Narrowband Tape Recorder Telemetry Values, Landsai-2

Function Typical Telemetry Values - Orbits
No. Name 36/37 A37/719 2111/2112 3801/3802 4980/4981
10001 A Motor Cur, (ma)
Record 132.0 140,5 133.3 130.2 130.2
P/B 108,0 107.8 95,2 95.2 93.7
10101 B Motor Cur. (ma)
Record 148,5 146,33 1417 140.2 135.7
P/B 143.6 141.71 138.7 135,17 135.7
10002 A Pwr Sup. Cur. (ma)
Record 170.5 172.4 167.5 165. 8 162, 5
P/B 410.0 409.2 389.3 405.9 399, 3
10102 B Pwr Sup. Cur, {ma)
Record 260.0 259.8 261,.3 261.4 264.5
P/B 481,0 479.7 479.7 479.7 489, 2
10003 A - Rec. Temp (DGC) 26,1 25,0 26,1 24.8 24, 2
16103 B Rec, Temp, (DGC) 27.0 25.4 27.0 26.6 26,2
10004 A Supply (VDC) -24, 87 -25.10 -25.1 -25.1 -25,1
10104 B Supply (VDC) -24,55 ~-24,68 -24,6 ~-24.6 -24.6
1S-2 12-1/2
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SECTION 13

WIDEBAND TELEMETRY SUBSYSTEM (WBTS)
LANDSAT-2

The WBTS has operated nominally in this report period.
Table 13-1 shows typical telemetry values. All are nominal.
Figure 13-1 is the AGC history recorded at Goldstone with the spacecraft snccessively at the same points

m space. The scatter of data points reflect variations in the ground station calibration and readout,

WBPA-2 has been used more consistently and 18 presented m this Figure, Values from WBPA-I are nearly
identical when this power amplifier is used.

Table 13-1. Wideband Telemetry Subsystem

T/V @) Orbits

@ Nome 10w | sow 424 1479 2462 3810 1241 1672 5091
12001 | Temp, TWT Coll (DGC) 301 336 | OFF | 35 62 3500 | 2074 | 1080 | 183l | 19 45
12101 27 9 3l 2 31 438 38 71 37 14 30 00 16 92 18 14 18 17
12002 | Cur, Helix (MA) 23| 38 | OFF 430 451 | oFF F F F

12102 20| 458 | 483 | 443 a4 | 452 | 481 | 4w 4 59
12003 | Cur, TWT Cath (MA) 23 20| 46 10 | OFF | 43 60 4512 | OFF F F F

12103 24 09| 4678 | 4537 | 4528 4524 | 4439 | 4600 | 2600 | 45 0o
12004 | Fwd Power (DBM) (3) 06| 4268 | OFF | 4260 | s277 | oFF F F F

12104 4093| 4371 | 4365 | 2366 4369 | 4356 | 4360 | 4363 | 43 61
12005 | Refl Power (DB 3) 22 34| 210 | oFF | 2561 26 10 | OFF F F F

12105 34 55| 3645 | 36 36 | 37 15 g714 | 3691 | 3727 | 3112 | 37 o8
12227 | Con Volt, Loop Stress (MHz) ) 1.54 OFF 142 112 | 132 186 162 | -14 00
12228 2 53 032 | o022 oo1 | -030 | o005 | ~030 | -022
12229 | Temp Mod (DGQ) 195 17 16 | 19 93 2088 | 1922 | 1621 | 10894 | 17 %7
12232 | +15 VDG Pwr 2 65 265 | 265 265 | 265 | 265 | 265 | 265
12234 | +15 VDC Pwr Sup (EMV) (5) 407 408 | 401 304 | 420 [ 419 | 420 204
12236 +5 VDC Pwer Sup (TMV) (3) 3 55 3 50 3 53 3 54 3 47 3 55 3 52 3 51
12288 | ~5 VDC Pwr Sup (TMV) (3) 408 407 | 203 cor | 409 | a4m | 48| 2w
12240 | -24 VDC Unreg Pwr (TMV) (5) 5 86 590 | 580 5 66 5 91 805 | 582 5 90
12242 | Temp, Tnv (DGC) 23 7 2168 | 2321 2370 | 2293 | 2200 | 2221 | 2283

NOTES

{1) Function numbers for WPA=-1=120XX; for WPA-2=121XX
{2) Thermo-Vacuum Test data for comperison

(3) Pwr outputs of 10 or 20 watts cen be selected

{4) Any reading other than zero or -7 5 Is aceeptable

{5) Only power supply A operated during these orbits
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SECTION 14

ATTITUDE MEASUREMENT SENSOR (AMS)

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

The AMS was launched in the OFF mode (CMD 774}, turned ON during Orbit 6, and has been performing

normally since then.

Table 14-1, Landsat-2 AMS Temperature Telemetry

Function Units 50 1253 | 2532 | 3810 4241 | 4670 5102
3004 Case - Temp 1 DGC 19,00 19.05119.02 119,39 | 18.18] 18.67| 18.68
3005 Assembly - DGC 18,70 18.69118.71 118,93 17,871 18.30] 18, 30
Temp -2 .
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SECTION 15

WIDEBAND VIDEQ TAPE RECORDERS (WBVTR)
On Jannary 6, 7, and 8, 1976 tests were performed on WBVTR-1 in an attempt to restore it fo normal
service, These tests, performed in Orbits 4865, 4878, 4879, 4892, and 4893, failed o effect any change
to the Recorder. Thus, WBVTR-I still remains mactive,

WBVTR-2 has functioned normally throughout this period except for a dropout from Rewind mode in Orbit
3854 (26 October), similar to a prior anomalous dropout in Orbit 1919 (9 June),

Table 15-1 gives typical telemetry values for WBVTR-1 and WBVTR-2, Tables 15-2 and 15-3 show the
telemetry values for Record, Playback, Rewmnd, and Standby eperational modes.

Figure 15-1 shows tape usage for WBVTR-2,

Table 15-1. WBVTR Telemetry Values

WBVTR-1 Functions Telemetry Values In Orkits

Number Name 45/46 996 2642 3812 4261 4680 487T9ET)
13022 Pressure Trans 16 52 16.51 16 51 16 39 16,39 16 39 16 39
13023 Temp Trans 20,74 20 05 20 62 19 00 18 71 19 00 20 12
13024 Temp Elec 25 00 18 b9 24 &7 19 67 20,07 20 00 21 68
13032 Limiter Volt 1 48 149 1,51 * * * 141
13034 +5 6 VDC Conv 5170 5,48 5, 54 * * * 5 67
13201 +2 VDC APU 2 44 2.45 2,45 2.45 2 45 2 45 2 45
13202 Temp APU 29 06 26.76 26,76 27 03 26 58 27 04 27 29
WVVTR-2 Functions Telemetry Values In Orbiis

Number Name 45/46 966 2642 3812 4261 4680 5071
13122 Pressure Trans 16,12 16 12 15 81 15 49 15 46 15 34 15 33
13123 Temp Trans 21 50 18 48 20 00 20.99 21 21 22 32 23 08
13124 Temp Elec 23 50 14, 49 18,31 19 48 21 85 22 10 22 72
13132 Limmtexr Volt 130 Na 1 32 133 1.34 130 128
13134 +5,6 VDC Conv 5171 6 32 5.69 574 5 67 5171 5 8b
13201 =12 VDC APU 2 44 2 45 2 45 2. 45 2 45 2 45 2.45
13202 Temp APU 29 08 26,76 26.76 27.03 26,58 27 o4 27 63

{ET) - Engmeering Test of WBVTR-1
NA - Data not available
¥ - No datz WBV'TR-1 out of service
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Table 15-2, Function Values by Mode Landsat-2 WBVTR-1 Telemetry

WBVTR-1 Orbit
Function/Desceriphion T/V 718 1734 2642 4878(ET)

13029 - Input P/B Voltage

Record 0.0 0.0 00 00 00

Playback 0 33 0 30 0.32 0,32 0 30

Rewind 00 0.0 [ 0.0 00

Standby 0.0 00 00 0.0 0.0
13028 - Capstan Motor Current

Record 0.32 0.27 0 36 0,33 0.31

Playback 0.29 0,30 0.30 ¢ 31 ¢ 30

Rewmd 0 23 021 027 023 0. 28

Standby 0.0 0.0 00 0.0 o0
13030 - Headwheel Motor Current

Record 0.50 0.51 0.50 0 50 0 53

Playback 0 495 0.49 0 49 0 49 0. 53

Rewind 0,41 0.44 0 44 0 44 0. 47

Standby 0,41 0.44 0 43 0.45 0.46
13031 - Recorder Input Current

Record 3.58 3 61 3 62 3 69 3 62

Playback 3 92 3 86 3 93 3.86 3 86

Rewind 2 18 2 16 2 30 2 19 2 23

Standby 179 190 1 80 195 195
13033 - Servo Voltage

Record 0.0 0.0 00 00 00

Playback 49 99 50, 04 50,37 50 08 50. 37

Rewmd 0.0 00 00 00 00

Standby 00 0.0 00 00 00
13026 - Capstan Motor Speed

Record 89 77 88 03 88 03 88, 03 85,13

Playback 89 37 87.45 86 29 86 87 85, 13

Rewmd 100 12 99 06 97 32 98 48 96, 73

Standby 00 (V] 0,0 0.0 o0
13027 - Headwheel Motor Speed

Record 97.5 96 18 95 07 95, 07 93 96

Playback 96, 86 95, 07 94, 52 94, 52 92,86

Rewind 98 96 97 28 95.62 96 73 96 73

Standby 99,12 97 28 93 96 95 62 95 07

(ET) - Engineermg Test of WBVTR-1

15-2 1S8-2



Table 15-3. Function Values by Mode Landsat-2 WBVTR-2 Telemetry

WBVTR-2 Orbit
Function/Deseription T/V 437 1734 2642 1878

13129 - Input P/B Voltage

Record . ' 0,0 c.0 0.0 0.0 00

Playback 0 37 0 36 0.34 0,33 0.34

Rewiwnd 60 0¢ 00 0.0 00

Standby 00 0.0 00 0.0 00
13128 - Capstan Motor Current

Record 0.33 0.33 0.32 0 37 0.38

Playback 0 34 0.35 0 35 0,34 0.35

Rewind 0 16 0.20 0 19 0,18 0.15

Standby 0.0 0.0 (0] 0.0 00
15130 - Headwheel Motor Current

Record 0 47 0.47 0 47 0,47 0.48

Playback 0 46 0.46 0 47 0. 47 0 48

Rewind 0.43 0 42 0 43 0 42 0 41

Standby 0.45 0.42 0.43 0 43 0,41
13131 - Recorder Input Current

Record 2 88 2 90 2 90 2 920 2.90

Playback 311 3,02 3 08 3.08 3. 11

Rewind 179 179 1 80 1.80 180

Standby 118 1.58 1 60 148 1462
13133 - Servo Volfage

Record 00 00 0.0 0.0 00

Playback 48, 92 49 04 49 33 49 52 49 43

Rewind 00 0.0 00 00 00

Standby 00 0.0 040 0.0 00
13126 - Capstan Metor Speced

Record 108, 66 106.70 106 02 105 33 105 33

Playback 108 38 1068 70 106,02 105, 33 103. 96

Rewind 130,09 117.68 117 0 116 31 117 68

Standby 0.0 0.0 00 0.0 0.0
13127 - Headwheel Motor Speed

Record 08,41 96 52 96, 00 96 52 95 48

Playback 98,11 96, 00 95 48 04, 4 94 44

Rewmd 99 95 97 04 96 00 a5, 48 96 52

Standby 101 72 97 04 96 52 94, 96 96, 00

L3-2 15-3
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SECTION 16
RETURN BEAM VIDICON (RBV)
The second periodic fest of the RBV Subsystem was performed on 10 November 1975. In Orbit 4068 the
downlink Dlters were configured, and all RBV modes were set up. RBYV operational lests were started in
Orbit 4070 and continued through Orbit 4072, MSS 1magery was transmitied simultaneously for comparison
and evaluation, All operafions were normal with no discermble effect on other spacecrait subsystems.

During Orbite 4082 and 4083 (11 November), and Orbits 4096 and 4097 (12 November) the RBV was operated
over Brazil for use by that station. Agam, all operations were normal.

Table 16-1 gaves typical telemetry values for the RBV Subsysiem during the test operations, Tables 16-2,
16-3, and 16-4 give tel.emetry values for Prepare, Hold, and Read modes of the three RBV cameras,

LS-2 16-1
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Table 16-1. RBYV Telemetry Values

Function Orbits
T/V
No, Name Value 41 54 151 209 2371 3052 4072
14001 CCC Board Temp, {DgC) N/A 19,939 19.65 19.72 | 20 538 20 27 19.41 20,12
14002 CCC Pwr, Sup Temp (DgC) N/A 21,047 1 20,52 | 20.65 | 21.80 | 21 46 | 20 61 | 21.12
14003 15 VDC Sup, (TMV) N/A 3.950 3.92 3.75 3.89 3 92 3 92 3,95
14004 +6V, =5.25 VDC Sup (TMV) N/A 3,075 2,92 2,92 3. 00 3 07 3.05 3.05
14100 0. 88 NA NA NA NA 0.70 0.70 0.70
14200} * | VID Cutput V (TMV) 0.83 NA 1.05 116 1,30 123 F 1,11
14300 1.06 NA 1.03 1.10 124 127 F 1,25
14102 3.75-4,02( 3.950 3. 86 3.85 3. 86 3 81 3.83 3.74
14202 1 * | Comb Align Cur. (TMV) 3.87-4 10| 3.875 3.91 3.91 3 92 3 82 F 3.18
14302 3.80-4.05| 3.850 3. 90 3.72 3.85 3.80 F 3.72
14103 N/A 24,363 24,24 | 24,10 } 26.08 24 49 22 87 24,02
14203 } * | Elec Terap. (DgC) N/A 20.387 19.84 | 10,97 | 22.16 22 40 20 01 20,91
14303 N/A 25,363 25.05 | 25,35 | 28.20 24 15 22.22 23, 55
14104 N/A 23.363 | 23.44 | 23,55 | 25 68 24 13 22 16 | 28.69
14204 }* LV Pwr Sup T. (DgC) N/A 18.834 | 18 14 | 18.29 20 61 | 20 87 | 18 20 | 19,34
14304 N/A 26.023 | 25.36 | 25.66 | 28 28 24 12 22 30 | 23.62
14105 3.92-4.07| 3.950 4,00 3.82 3.95 3 M 3.98 3. 69
14205 }* Defl. Pwr, Sup. +10 VDC (TMV} 3.85-4,10] 3 950 3. 97 3. 80 3.93 3 92 r 3. 85
14305 3.95~4,07| 4.000 4.00 4,00 4,00 3 95 F 4,00
14106 3.65-3.80( 3.700 3. 67 3,52 3.64 3 59 3, 67 3,40
14206 y* 1| L V P.8. 46V, -6.3 VDC (TMV) 3.67-3.80] 3.650 3.85 3.49 3.61 3 61 ¥ 3,42
14306 3.65-3.77] 3.725 3.70 3.70 3.7 3 66 r 3.70
14107 2,53 2.660 2.61 2.49 2.54 2 54 2 59 2.39
14207 ¢ * § Ther. Elec. Cur. (TMV} 2.43 2,500 2,49 2,37 2 42 2 44 F 2,81
14307 2,562 2,575 2 57 2.46 2,49 2 52 ¥ 2,54
14108 1.80-3,50| 2.560 2,43 2,44 2 49 248 2 55 2,36
14208 }* § Vid. Fil. Cur. (TMYV) 2.55-2,75( 2,400 2,40 2,30 2 87 2 34 F 2,25
14308 2,560-2.80| 2.575 2.58 2.46 2.54 2 54 F 2,46
14119 2,95~3,20( 3.025 2.98 2.98 2.98 2 95 2 95 2,90
14210 o * | Vid, Tgt. Volt {TMV) 3 15-3 45| 3.050 2.86 2. 86 2 93 2 93 F 2,81
14310 2.55-2.80| 8,225 | 2,63 | 2,51 | 2,60 | 256 F 2.51
14113 2,86 4,050 2,42 2,87 2 84 279 2 og 2.70
14213 »* | Vert Def V (TMV) 3,09 4,295 | 3.15 | 3.2 | 3.08 | 2 99 F 3 18
14313 3.91 4,215 | 3.59 ] 345 | 3.51 | 348 F 3. 56
14114 2199 |21.997 | 19.87 [ 2018 |21 18 | 20 67 | 19 92| 20.53
14214 3* | Vid FPT (DgC) 21,00 | 21 058 | 20,55 | 20.64 |21 56 | 21 14 | 20 6o | 2103
14314 22,66 | 22,398 | 20 65 | 20,85 |21 8 | 21 12 | 29 a7 | 20.96
14115 24,17 | 20,940 | 21.04 | 20,47 |23 23 | 22 41 | 20 98| 2195
14215 * { Foc Coil T (DgC) 23 82 20.387 | 20.67 | 21 00 | 22 83 | 22 22 20 63 ] 21.65
14815 24.47 | 21,940 | 22,25 | 22,66 | 24.53 | 23 08 | 27.72 | 22,67

* 141XX refers to Camera 1
142XX refers to Camera 2
143XX refers to Camera 3
NA - Data not Avalable

F - Cameras 2 and 3 off Camera 1 only was operated




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

Orbit
Function Function T/V
No. Name Mode Value 054 151 209 2371 3052 4072
Hold 0.686 0.65 0.865 0.67 0.70 0,63 0,68
14101 Foecus I Prep 171 1.68 1.68 1.74 1.75 1,67 1.73
Read | 2.83 [ 2.80 | 2.85 | 2.85 [ 2.9 * 2.85
Prep 0.79 0.80 0.75 0.75 0.80 0.77 0,79
14109 Grid v Read 2.43 2.42 2.43 2,42 2.44 2,42 2,41
Hold 4.00 3.95 3.95 3.95 4.00 3.96 3.99
Hold 0.38 0.38 0.38 0.38 0.40 0.35 0. 37
14111 Cath T Read 0.84 0.83 0.83 0.83 0.85 0,82 0, 83
Prep 3.03 3.05 3.00 3.04 3.10 3,01 3.02
Hold 0.01 0.00 0.00 0.00 0.00 0.00 0, 00
14112 . Hoxr Def Prep 179 1.75 1,75 1.75 1.80 1.76 1.79
Read 323 3.25 3.25 325 3.30 3.20 3.25
14120 +H0e vV Prep 0.92 0.85 0.85 0 88 0,90 0.90 0,90
Read 4,05 4.06 4.05 4.08 4.10 4,03 4.05
#No Data due to slow TLM sample rate
Table 16-3. Camera #2 (Yellow) Telemetry (Values in TMV)
Orbit
Funection Function T/V
No. Name Mode Value 054 151 209 2371 4072
Hold 0.58 0.54 0.49 0.54 0.60 0. 56
14201 Focus I Prep 1.60 1.56 1.57 1.54 1.60 1.56
Read 2.7 2.65 2.65 2.66 2,70 2. 67
Prep 0.83 0.75 0.82 0.81 0.85 0.79
14209 Grid v Read 2.25 2.25 2.25 2.25 2.80 2,20
Hold 4.13 4.05 4,05 4,09 4,10 4,12
Hold 0.37 0.37 0.33 0.34 0.35 0.35
14211 CathI Read 0.95 0.95 0.95 0.95 1.00 0,95
Prep 3.05 3.05 3.05 3.06 8.10 3.05
Hold 0.01 0.00 0.00 0.00 0.00 0.00
14212 Hor Def Prep 1.87 1.85 1.88 1,85 1.90 1.87
BRead 3.32 3.25 3.25 3.25 3.30 3.31
14220 +H00 VvV Prep 1.14 1.15 1.15 1,15 1.20 1. 14
Read 4,29 4.25 4,25 4.25 4,80 4,27
16-3



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

QOrbat
Function Function
No. Name Mode 054 151 209 2371 4072
Hold 0. 65 0. 65 .71 0.70 0.70
14301 Focus I Prep 1,79 1.85 1.84 1. 83 1,83
Read 2,85 2, 85 2. 92 2,90 2,91
Prep 0.75 0.75 0.75 0. 80 0.76
14309 Grid V Read 2.65 2,65 2. 65 2.70 2,67
Hold 4,08 4,10 4,13 4,18 4,13
Hold 0.39 0.39 0,39 0.40 0.40
14311 Cath 1 Read 0, 54 0.54 0.54 0.55 0. 55
Prep 3.25 3.25 3.25 3.3¢ 3.22
Hold 0, 060 0. 00 0, 00 0. 00 0. 00
14312 Hor Def Prep 2.05 2,05 2,05 2.10 2. 06
Read 8.35 3.35 3.41 3.45 3.41
14320 +500 V Prep 1.15 1,15 1.15 1.20 1.15
Read 4,25 4,25 4, 25 4,30 4,27
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SECTION 17
MULTISPECTRAL SCANNER SUBSYSTEM (MSS)

The MSS Subsystem has operated nominally in this pexiod without incident. Figure 17-1 shows-the number
of scenes imaged at each geographic location this gquarter, and Figure 17-2 shows lmages smce launch,

In these maps, only those seenes received by U, S. ground stations are shown, Scenes transmitied fo
Canada, Brazil and Italy (32% of total) are not shown.

Table 17-1 shows typical telemetzy values since lavnch. All are nomingl, Table 17-2 shows the history of
sensor response to a constant input radiance level, Each sensor is sampled at 5 radiance levels and all
show essentially the same trends, Only one of {hese levels (the second highest) 1s listed i Table 17-2,
Line length history 18 also shown m Table 17-2 and is nominal,

Recent processing of MSS film from earlier recordings show occasional unscheduled msertions of a single
or double group of 4 black and 4 white words in all sensor data., Sometimes these anomalous mserts are
mstaken for a Tane Start Code and result in displacement of the video 1n an entire mirror sweep (6 lines

on the processed 1mage), A study of a sample of the known anomahes concludes that the data loss 18 ran-
dom; is a very smiall percentage of the received data (e.g., 17 pixels out of every mallion); and is limited

to the region of the South Atlantic magnetic anomaly. Similar effects are seen in retrospective examinations
of early Landsat-1 MSS processed film. This effect 18, therefore, not considered to be & problem at this
time,

Sun calibrations, performed every two weeks, show nominal performance,
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ars Table 17-1, MSS Telemetry - Landsat-2
fo
*T V. Orhit
Funchon Name Norm a7 1254 2500 3400 4241 4670 5091

15040 MUX -6 VDC (TMV) 3.92 4,08 4,07 4,04 4,07 4,06 4,07 4,07

15041 A/D SUPPLY (TMV) 5.74 5,96 5,95 5,95 5.95 5,95 5,95 5,05
43 AVERAGE DENSITY (TMV) 1.92 1,71 2,30 2,29 2,17 1,86 2.04 1,95
43 FIBER OPTICS PLATE 1 TEMP {DGC) 22,30 | 18,13 18,4 20.41 21,23 18.60 20,67 21,75
44 FIBER OPTICS PLATE 2 TEMP {DGC}) 22,80 17,87 18,1 18, 86 19,75 16.73 19,11 20,20
45 MUX TEMP (DGC) 25,69 | 23.38 25.6 20,57 22,76 21,03 21.68 23.63
46 ELEC COVER TEMP (DGC) 23,09 120,25 21,3 21, 40 22,44 18,19 21,71 22, 96
A7 PWR. SUP, TEMP. (DGC) 23,85 | 19,45 21,0 19,83 21,19 18,16 20,11 21.62
48 SCAN MIR REG, TEMP (DG ) 23.44 18, 80 i8,0 18,29 20,18 17.33 19,26 21,13
49 SCAN MIR DRIVE ELEC, TEMP, (DGC) 24.34 | 18,96 19.6 18,49 20.53 17.43 19,36 21,42

15050 SCAN MIR DRIVE COVER TEMD, {DGC) 22,50 ) 17.26 19,4 iB8,28 20,20 17.87 19,41 21,21
51 SCAN MIR TEMP (DGC) 21,87 | 17.26 17,9 18,09 13,71 17.28 19.08 20,89
53 ROT, SHUT HOUSING TEMP {DGC) 22,68 123.28 18.4 18.91 19, 80 16,72 19,14 20,28
53 SCAN MIR REG VOLT (TMV) 4,56 4.7 4, 57 4,57 4.59 4.62 4,57 4, 67
54 CAL LAMP CURRENT {TMV) 1,18 1.17 1,17 1.20 1,17 1,17 1,17 1,20
55 BAND 1 15 VDC (TMWV) 4,97 4,98 4,9 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
57 BAND 3 15 VDC (TMV) 4,88 4,95 4,95 4,95 4,95 4.95 4,97 4,95
58 BAND 4 15 VDC (TMV) 4,83 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

15060 +12 VDO +6 VDC (TMV) 4,92 5,08 5, 02 5,02 5,02 5,02 5.02 5,02
61 LOGIC +5 VDC (TMV) 4,86 4,81 4,80 4,80 4,82 4,81 4,90 4,83
62 RECT. +19 VDC (TMV) 4,97 5,03 5,08 5,05 5,05 5,05 5,05 5.05
63 RECT, -19 VDC (TMV) 3,54 3.60 3.60 3.60 3.60 3.60 3.60 3.60
64 BAND 1 BVA (TMWV) 4,95 4,95 4,95 4,95 4,95 4,95 4,95 4,95
65 BAND 1 HVB (TMV) 5,03 OFF OrTr OFF OFF F T F
66 BAND 2 HEVA (TMV) 4,72 4,70 4,72 4,72 4,72 4,72 4,72 4,75
67 BAND 2 HVB (TMV) 4,70 | OFF OFF OFF | OFF F F T
68 BAND 3 HV A (TMV) 4,75 4,72 4,76 4,76 4,75 4,75 4,75 4,73
69 BAND 3 HVB (TMV) 4,65 OFF OFF OFF OrE P F F

15070 SHUT MOT. CONTR, INTEG (TMV) 2,49 2,60 2.57 2,60 2.60 2.60 2,60 2,60

15071 SCAN MIRROR DRIVE CLOCK (TMV) 1,93 2.0 2,00 2,00 2.00 2.01 2.00 2,00

% Thermal Vacuum Test Data at 20°C

28’1




Table 17-2. MSS Response History - Landsat-2

Quantum Xevel for Selected Word

(0 = Black; 63 = White)

% Change
Band Sensor Launch 1, 2 & 3 Quarter This Quarter Since Launch
1 43 41 40 -8
2 41 40 39 ~7
1 3 46 43 43 -7
4 46 45 44 -4
5 44 41 40 =9
6 46 43 43 -7
7 47 46 45 -4
8 44 41 41 -7
2 9 48 47 46 -4
10 50 48 48 o 3
il 48 48 47 -2
12 47 44 44 -6
* 13 42 41 40 -5
14 44 43 42 -5
3 15 a7 46 A7 0
16 47 45 45 -2
17 48 45 44 -4
18 46 44 45 -2
19 26 25 25 0
20 26 27 27 +4
4 21 32 a2 32 0
22 29 30 a0 +3
23 32 33 33 +3
24 28 28 28 0
Line
Length 3250 3249 3248 0.06
LS-2 17-3/4
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SECTION 18
DATA COLLECTION SYSTEM (DCS)

The DCS Subsystem performed nominally during this report period, continuing message collection at
substantially the same rate,

The Alaska ground station commenced receiving DCS messages durmg this quarter, joining Greenbelt

and Goldstone, During Orbit 4393 on 3 December 1975, the first messages were received at Alaska. No
more messages were received until 8 December, when during Orbit 4457, regular reception was commenced.
DCS messages are now being collected on 12 oxbits of the 14-orbit day, rather than the previous 8-orbit
cycle, This increased the number of megsages recetved in the guarter by 26%, bui severely reduced the
statistic of messages per aclive orbit. Because of the geographical location of Alaska with respect to the
present locations of DCP*'s, Alaska up to now receives only about 20% of the number of messages received
by Greenbelt or Goldstone, while increasing the number of active orbits by 50%. Hence, the number for
"Average messages per active Orbit'" listed in Table 1-1 is reduced substantially, (Thus, in the prior
three quarters, the average number of messages per orbit was 164; m this quarter, it was 139). The
maximum number of platforms received in one day of this quarter was 110 on 14 Janvary, The maximum
numhber of messages received per orhit was 464 on Orbit 5005 on 16 January 1976.

There are 46 users in the data base, 246 DCP's have been shipped, with 231 mn the data base.

Table 18-1 shows telemeiry values since launch, All are nominail,

Table 18~1, DCS Telemetry Values

Fune, Oxhits
No, Name 5 1253 2462 3410 4241 4870 5091

16001 | Receiver 1 Sig Strength (DBM)*|-123,34 |-122,79|-124,81]| -124,00} -122:66| -123,87( -122,02
16002 | Receiver 1 Temp (DGC) 22,54) 24,13] 24.20 24,39 23.58 23.98 24,37
18003 | Rec-1 Pwr Input Volt (VDC) 2,35 2.37 2,36 2.37 2,35 2.36 2,36
16004 | Receiver 2 S1g Volt (DBM) F F F F F F ¥
16005 | Receiver 2 Temp (DGC) F F F F F F F
16008 | Receiver 2 Input Volt {VDC) F F F iy F F F

* This value 18 for a CW carrier only; 1t is not valid during DCS message reception
F = Recewver 2 was OFF

Figure 18-1 shows the number of DCS messages per 18~day cycle at OCC, and the average number of DCP's
active per cycle, Also shown is percentage of good messages for each cycle.
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Z/1-V

Landsat-2 Anomalies and Observations

Date Anomaly/Observation How Observed Comments
Prelaunch Forward Scamner Spacecraft Before launch pressure increased, After
Pressure Leak Integration launch pressure decreased. No anficipated
effect on Scanner or §/C mission.
Prelaunch Defective TLM Functions Spacecraft Functions are temperatures which are non-
1264, 4002, 13200 Integration eritical, Sensors failed prior to launch.
Misgion unaffected.
3/8/75 Non~-Landsat OCC authorized Un~ On~-Line Non-Landsat OCC Authorized Unencoded
encoded command 781, CIU Channel commands recerved 1n Orbit 619, 640, 743,
B Off, recewved by spacecraft from 1575, 1700, 2605, 3164.
RF intexrference. Commands 782
or 786, switch comdecs, received
at other times.
8/17/7% MMCA Pitch Flux Density TLM Off-Tine Telemetry decreased 5 counts and indicates
Drift increase flux density on charged magnet,
Tnvestigation underway. Probable sensor
drift, No apparent effect on S/C performance.
4/5/75 WBVTR~1 Rewind Failure On-Line ECAM Rewind command to WBVTR-1 failed
to exeoute 1n Orbit 1021. R/T commands
failed to execute, Operxation resumed Orint
1476. Investigation contimung.
5/12/75 WBVTR-1 Failed to R/W On-Line See entry 4/5/75
5/15/75 WBVTR-1 Failed to R/W On-Tane See entry 4/5/75
6/9/75 WBVTR-2 had short R/W On-Tine WRBVTR-2 started R/W but stopped pre-
maturely. WBVTR (1&2) mvestigation st:ll
continuing while operation resumed.
7/2/75 WBVTR-1 had short R/W On-Line See entry 4/5/75 and 6/9/75.
8/3/5 WBVTR-1 data did not provide On-Line One WBVTR-~1 head crrcwt failed to operate,

syne to ground station

25% of data lost in data stream. Operation
discontinued, Investigation committee formed,
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APPENDIX C

LANDSAT-2 DOCUMENTS ISSUED THIS REPORT PERIOD

Na. Document No, Tatle and Date
1 1IN23-ERTS-165 WBVTR-2 of Landsat-2; Second Rewind Dropout Anomaly, dated 10/28/75
2  IN23-ERTS-166 Second Perwodic Test of RBV in Landsat-2, dated 11/12/75
3 IN23-ERTS-167 Probable Inciprent Malfunction of MSS on Landsat-2, dated 11/18/75
4 1N23-ERTS-168 WBVTR-1 in Landsat-2; Attempt to Dlslod%e Possible Paxticle in K-1 Relay,

dated 1/9/76

5  1N23-ERTS-1689 Landsat-2 MSS Line Start Anomaly Investigation; Reference GSFC Malfunction
Report #D04940, dated 1/19/76
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