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INTRODUCTION

"Thig is the sixteenth report in a continuing series of documents issued at launch, and thereafter quarterly,
to present flight performance analysis of the Landgsat-1 Spacecraft, Previously issued documents are:

728D4255
-72 5D4262
T28D4224
735D4245
735D4260
T38D4274
748D4205
? 45D4217
74304236
745D4255
755D84222

755D84228
7551342565
T58D84266

768DS4207

ERTS-1 Lauuch and Flight Activation
Evaluation Report 23 to 26 July 1972

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

ERTS-1 Flight Evaluation Report
23 October 1972 fo 23 January 1973

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

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

ERTS-1 Flight Evaluation Report
23 July 1973 {o October 1973

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

ERTS-1 Flight Evaluation Repoxrt
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 Octiober 1974

Landsat-1 Flight Evaluation Report
23 October 1974 to 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 lLandsat-2 Flight Eval-
uation Report
23 July 1975 to 23 Qctober 1975

Landgat-1 and Landsat-2 Flight Eval-
uation Report
23 October 1975 to 23 January 1976

18 October 1972

28 November 1972

27 February 1973

29 May 1973

10 August 1973

28 November 1973

26 February 1974

18 May 1974

15 August 1974

31 December 1974

30 April 1975

15 August 1975

10 October 1975

1 December 1973

29 February 197G

This report contains analysis of performance for Orbits 17831 to 19100 for Landsat-1.

Ls-1
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SECTION 1
SUMMARY LANDSAT-1 OPERATIONS

Landsat-1 continues to perform its mission nominally,

The Landsat-1 spacecraft was launched from the Western Test Range on 23 July 1972, at 18:08:06. 5082,
The launch and orbital injection phage of the space flight was nominal and deployment of the spacecraft
followed predictions, Orbital cperations of the spacecraft and payload subsystems were satisfactory through
Orbit 147, after which an internal shart circuit disabled one of the Wideband Video Tape Recorders
(WBVTR-2). Operations resumed until Orbit 196, when the Return Beam Vidicon failed to respond when
commanded off. The RBV was commanded off via alternate commands. ILandsat-1 continued to perform
its imaging mission with the Multispectral Scanner and the remaining Wideband Video Tape Recorder pro-
viding image data. The remaining Wideband Tape Recorder experienced four suspensions of operation,

the last being in Orbit 9881 on 2 July 1974, and has not been used operationally since, In Orbit 4396, an
integrated circuit chip in the TMP faifled, disabling four TLM functions, COMSTOR "B" has an inter-
mittent problem with cell 12, which is not being used operationally, The "B" section of the USB with full
power output of-1. 5 watis was substituted for the A" section .in Orbit 10058 becauge of excessive decline
of transmitter power, The pitch flywheel stopped for 2 minutes in Orbit 8040; and for 8 hours, 2 minutes
in Orbits 11125 to 11130, It has been kept close to zero speed ever since, using pitch-bias control. The
RMP was switched from B to A in Orbit 11257 as a precautionary measure after RMP B began showing
eurrent variations, The DCS subsystem was turned off after Orbit 126980 and the function assumed by DCS
in Landsat-2, Narrow Band Recorder 2 became noisy and was turned off in Orbit 13015. Operation of
NBR 2 resumed in Orbit 14116 until failure in Orbit 15253, when its operation was terminated, Battery

6 was turned off between Orbits 13346 and 14100 due to electrical characteristics causing high temperatures,
Between Orbits 14780 and 15467, Battery 6 was furned off again due to high temperature, Because high
current transient occurred at Battery 6 turn oh in Orbit 15467 the battery turn-on command is temporarily
suspended from use, Battery 8 was furned off in Orbit 15588 due o electrical characteristics eausing

high temperature and will not be returned to service because.of the battery "ON" command problem,

The pitch flywheel stopped again for 45 minutes in Orbit 15309 and 3 minutes in Orbit 15312, Piich 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. The rear
ACS scanner had intermittent electrical failures beginning in Orbit 19078 .and it failed in Orbit 19086, The
spacecraft wasg switched to single scammer mode (forward scanner) in Orbit 19089 and normal ACS operation
resumed. See Table 1-1 for a summary of payload in-orhit operation,

1S-1 1-1



Table 1-1, In-Orbit Payload System Performance Launch Thru Orbit 19172 (4/28/76) Landsat-1

RBV

MSS

DCS

WPA-1

WPA-2

WBVTR-1

WBVTR-2

Total Scenes Imaged

AVG@G, Scenes/Day

Total Area Imaged
(millions of sq. mi.)

ON TIME (hr.)

ON/OFF Cycles

% Real Time Images

% Recorded Images

Total Scenes Images

AVG, Scenes/Day

Total Area Imaged
(millions of sg, n, mi.)

ON-TIME (hr.)

ON/OFF Cycles

% Real Time Images

% Recorded Images

Messages at OCC
Non-Periect MSGS

Max, DCP's ACTIVE/DAY
Users )
Avg., MSG/ACTIVE Orbit
ON TIME (hx. )

% Real Time Wode
% Playback Mode
ON TIME (hx.)
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 Synec
Error Count in B/B
Time Head-Tape Contact
(br.)
Cycles Head-Tape Contact:
ON TIME (hr., )

% Record Mode

% Playback Mode

% Rewind Mode

% Standby Mode

MFSE Count in P/B

Time Head-Tape Contact
(hr. )

Cyeles Head-Tape Contact

ON TIME (hr. )

1690
139
14.7

14,0
91
57
43

223,967
173
1,950

2,338
16,843
62

38

1,152, 045

90, 691

114

44

181
21,820.2

85

45

31,9
312

62
38
2,243
14, 548

38
4]
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

TLandsat-1 launch and injection was satisfactory, After several 18-day ground trace repeat cycles, orbit
maintenance burns were made in Orbits 938, 2416, 6390, 7826, 11367, 11464, 13611 and 14365. An unplanned
orbit change occurred due {o freon gas expended during the pitch flywheel emergency (Orbits 11125 and 11130},

No orbit maintenance burn was required during this report peried.

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

B gives ground trace repeat cycle predictions,

Is-1 2-1



Table 2-1. Landsat 1 Brouwer Mean Orhital Parameters

Semi Two Argument
lement Major Body Nodal of Right Mean.
Apogee | Perigee| Ineclination Axis Period Period Perigee Ascension | Anomaly
Date o) | (em) | (Deg.) (km) | Eccentricity | (Min) (1in) (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 9. 090 7285. 865 0. 00200 103.153 103.268 133.693 91. 805 52.797
25 Apr 1973 911.056 | 888.763 99, 073 7285, 767 0.00073 103.151 103. 267 ' 168. 857 181.411 11.098
25 Jul 1973 914, 341 { 900. 810 99. 068 7285, 741 0.00093 103. 1569 103.266 95.602 268,944 84.301
25 Oct 1973 922,913 893,229 99.056 7285,786 0.00198 103.151 103. 266 65. 071 0.291 301.002
25 Jan 1974 915.873 | 899.111 99, 041 7285. 657 0.00115 103. 148 103. 264 160. 866 88.6086 19,049
24 Apr 1974 920.0901 912,672 99,023 7285, 691 0.000802 | 103,149 103. 265 117.631 176.743 62.319
23 Jul 1974 022. 363 | 892,622 99,017 7285, 661 0.002041 | 103,148 103,264 109,225 269.779 70.540
28 Oct 1974 018,657 | 896,316 99,004 7285.652 0. 00153 103,148 103. 264 150,750 364,743 29.110
24 Jan 12795 914.18 900, 67 98.990 7285, 590 0.000928 | 103,147 103,262 278,848 85. 403 261.138
24 Apr 1975 914.74 | 900.05 98.972 7285, 559 0.001008 | 103.148 103. 262 37.047 173, 043 142.764
25 Jul 1975 915.12 899,63 98. 964 7285, 541 0.001063 { 103.145 103,261 138,138 262,528 41.661
23 Oct 10756 914. 19 200, 54 98.9561 7285, 531 0.000937 { 103,145 103,261 256. a70 340, 952 289.612
24 Jan 1976 914.39 | 200.32 98,936 7285, 523 0 000966 [ 103.145 | 103.261 " 2.826 80. 147 177.049
24 Jan 1976 914,39 900..32 98,038 7285.523 0. 000966 | 103.145 103.261 2.826 80.147 177,049
23 Apr 1976 915,28 899.41 98,919 7285.511 0.001089 ] 103.145 103,261 110,622 167,275 69,142

T-57T
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Figure 2-1. Effeet of Orbit Adjusts on Landsat-1 Ground Track
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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 auxiliary loads dissipated the excess power above the battery and
load requirements using Landsat-1 power management procedures, Solar array degradation was 28. 7% at
the end of 45 months in orbit. The power subsystem is predicted to have adequate power through 1976 for
the present Landsat-1 payload configuration, and may extend to 1977 depending on the electrochemical de~
gradation of the battery packs and the effect of increasing sun angle on array tracking.

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

It is noted in Figure 3-1 that the high noon solar array current is slightly lower ‘than predioted. This is due
to slightly different solar panel sun angles and solar array degradation larger than initially predicted.

‘The high sun aungles experienced during the report period affected the response of the right sun sensor
causing tracking errors as high ag 33~ for the right panel. The resulting losses in the array output were
compensated by real-time adjustments toothe auxiliary loads, The right panel resumed normal tracking
when the sun angle decreased to about 467,

During the rear scanner emergency on 22 April 1976, the sclar arrayslllost tracking temporarily causing
musually low voltages on the unregulated bus. Therefore, the spacecrait was powered.down to the minimum
satellite level until the arrays began normal iracking after the spacecraft was commanded into the single
scanner mode (see Section 4 also),

Battery 8 switched off in Orbit 15588 {15 August 1975), remained off-line throughout this report period.

Beginning in Orbit 15794, (30 August 1975) an adjusiment to the power management program has kept the
batteries slightly undercharged to keep them within acceptable temperature limits.

Temperature spread between batteries has ranged from 15,3 to 7. 3° during the current report period,
battery 5 in bay 14 having the highest temperature. During February 1976, battery 5 registered peak
temperatures as high ag 34, 7~ C with orbital averages in the 30-33 C range.

The wider range and higher peak in temperature during the first haif of this report period were caused by
increased sun intensity and sun angle (Reference Item 3 listed in Appenchx C also). As anticipated, battery
temperatures-have decreased towards the end of this report period and are expected to be in the normal
range in the ensuing months of lower sun intensity and sun angle. Battery packs averaged a typical 8.0 to
9, 0% Depths of Discharge (DOD) with fairly good charge and discharge characteristics for individual bat-
teries. .

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

Ls-1 8-1
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Figure 3-4. Predicted Beta Ang.les,
Landsat 1 & 2, 1976 & 1877
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Table 3-1.

Landsat-1 Major Power Subsystem Parameters

ORBIT NO. 26 5098 10178 15254 17853 18273 18877 19137
BATT 1 MAX 32,48 22,41 33.25 22,18 | 32,14 31,97 33.65 32.89
2 CHCR 32,48 32,01 33.15 33,16 | 32,05 21,88 22,57 32,39
8 VOLTS 82,48 2, 99 33,85 35.16 | 22,14 31.88 32,85 3239
4 92,48 32.99 38,430 38,16 | 32,14 81,97 52.65 52,38
5 82,48 22,09 23,83 33,25 | 32,22 81,97 32,85 83,48
P a3, 81 23,01 38,25 28,21 | 42,08 31,88 32,57 52,39
7 32,28 22,01 33,25 38.16 | a2.14 31,97 32.85 22,39
g o 22,14 32, 9% 83,35 23,18 - - - -
AVERACE + 32,38 33, 92 33,25 38,17 | 32,13 31,93 32,63 32,40
BATT 1 END- 28,81 28,30 28,98 29.15 | 28,98 28.64 28,64 28, 98
2 OF- 28,81 28, 30 28,98 29,15 | 38,98 28,64 28,64 29, 06
3 NIGHT 28,51 28, 30 28,98 29,15 | 28.8p 28,55 23,64 28, 98
4  VOLTS 28,89 28,38 28,98 29,15 | 28,98 28,64 28.64 29,08
5 28,89 28,38 20, 06 29,23 | 29.08 28,74 28.72 29,15
g *ox 28,81 28,30 28,98 28,12 | 28,08 28,55 28,64 28,98
7 28,81 28,30 28,98 29,16 | 28,98 28,64 28,64 29,08
8 ek 28,81 28,30 28,98 28,15 | — — — -
AVERAGE + 28.84 28.32 28,99 29.16 | z8,97 28,63 28.65 29,04
BATT i (% CHGE 13,11 13,88 13,26 15,27 | 13,93 13,77 14, 00 14, 46
2 SHARE 12,93 13,58 13,98 15,27 13,93 13.77 14.00 4. 46
2 (B 11.38 11.38 11.95 13.58 | 12,91 12,65 1308 13,47
4 12,39 11,985 12,28 14.06 13.71 13,85 14, 04 14,43
5 12,32 11,85 11,93 13,63 | 15,13 15, 57 15,11 4,30
6 12,80 12,95 11.79 e 6,56 15,85 15,21 14,58
7 12,62 12,42 12,13 13,59 13.82 14,48 14,23 4,30
B s 12,45 12,10 11,98 14,54 g ki G ik
BATT 1 TLOAD 12,71 13, 44 13,58 14.67 13,99 15,78 13,81° 14,16
2 SHARE 12,90 12.62 18.70 15,88 14,35 13,82 14,32 14,53
2 % 11,43 11,91 12,23 18,85 13.05 12.83 13.08 13,62
4 12,77 18,01 13,12 14,91 14, B4 14,51 14,78 14, 56
5 12, B4 12,42 12,60 14,02 14,85 15,37 14,94 14,44
g 12.53 12,21 11.30 o 15. 09 14,89 14,36 18. 82
ke 12, 80 12,41 12,50 13.77 14,08 14,794 14,62 14.54
8 ok 12,32 11,98 11,97 12,88 wak bl i oo
BATT 1 TEMP 21,11 24,65 24,78 23,12 | 23.23 22,98 21,08 21,25
2 I 18,74 21,42 20,89 19,32 18,44 18,02 17.569 17.64
3 (%0 18,77 20,289 20,16 18,77 17,67 17.20 18,59 17.%6
4 21, 57 23,17 23,85 22,71 | =22,75 22,41 21,85 21,84
5 21,82 23,85 24,09 23,69 30,66 31,55 28,36 24,57
6 # 21,21 24, 37 24,78 | 22.10 | Z29.08 29,52 26,78 23,56
7 21,41 25,01 24, 98 25,75 | 2r.40 27,62 25,50 28,12
g #ak 21,82 25,14 26,24 24,89 | =25.49 25,53 28,02 28,17
AVERAGE 20,81 23,49 23,52 22,26 | 2434 24,38 22,85 21,44
S/C REG BUS PWR (W) | 176.8 153, 4 185,0 17,9 23,1 123,80 122,31 122,63
&c;noﬂ;}éoggsﬁvgs(g‘)m) 49,0 34.8 419 2.4 | 17.2 17.4 7.4 17,4
P/L REG BUS PWR (W) 16,2 12.7 8.9 8.9 9.1 9.4 9,1 9,1
-{-C/D_RATIO IR R Y 1 T N - 1.21 1.18 1.07 113 1.46 114
TOTAL CHARGE (A=M) | 809,2 250,21 *258,3 229,20 | 164.92 183,24 | 242,22 198,64
TOTAL DISCHARGE {A-M)| 290.9 256,28 214,2 104,13 | 153,49 157,87 162,15 170, 50
SOLAR ARRAY (A-DD) 1044,0 908,0. 832,90 876.0 | 830.0 8220 706, 0 6.9
5.4, PEAK I (AMP) 15,8 13,68 12, 44 11,60 | 11,88 11,50 11,28 11,28
MIDDAY ARRAY I (AMPF) | 15,01 12,80 N/A 11,04 | 11.28 11,12 10,88 10, 88
BUN ANGLE (DEG -3.38 ~8. 64 -1,82 1,48 13,88 14,65 11,80 6.5
MAX R PAD TEME (°0) | 462,00 +68. 00 63.20 63,0 68,20 60,80 59,60 60.80
MIN R PAD TEMP (°C) | -62.00 -59,00 -42,79 -42,18 | ~33.68 -33.68 -25, 50 -38, 54
MAX L PAD TEMP (°C) | +57.90 80, 50 56, 00 56,00 | 62.20 69,60 58,40 57,20
MIN L PAD TEMP (°C) | -67.00 -64..00 ~47,00 46,25 | -36.11 -35. 50 -38.54 -42, 18

#* After the telemetry fallure in Orbit 4896 Battery 2 cherge share was taken equal to Battery 1 charge as
an approximation in order to derive a charge share value of sach battery.

%% Battery § turned off in Orhit 14780 was rehwmed to service in Orbit 15467,

#E% Battery was turned off in Orbit 15588 and remained off through the end of this report period,

+ Average of batteries on—hine,
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Table 3-2. landsat-1 Power Subsystém Analog Telemetry (Average Value for Data Received in NETR Playback)

Orhits
Funation, Daseription Unit 28 5089 10182 15254 17364 18373 18677 19102
8001 BATT 1 DISC  [AMP .94 G, 81 0.81 0.91 0,75 0.75 873 ©.69
8002 2 "] oss * * * CoE * * *
6005 2 0.84 0.78 0.30 0.56 6,70 0.89 0.89 0.89
6004 4 0.92 0. 86 0.88 0.92 0,79 0.79 .80 6.72
BOOG 1 0,92 0,82 0,82 0,87 0.81 0.83 1,81 .78 |
G006 23 0,91 0.75 0.72 0.00 0,22 0.81 0.79 ¢, 69
8007 7 [ 0,82 0.80 0.85 .78 0.74 0.78 {070
8008 Fox 0.8L 077 0.78 0_50 0.00 0.00 0.00 0,00
5011 BATT1CHG |amp | c.58 0.55 | 0.89 0. 52 0,28 0,33 0.40 0,58
G012 i 0,57 *+ * * E ¥ ® *
6013 8 0,50 0.48 0.60 0. 48 0.82 0.81 0,38 0,50
§014 4 .64 .51 1.60 0.48 .34 0.3t | 043 | 0,54
8015 B 0.64 0.50 0.58 G4 | 0.37 | 0.38 | 0.4 0.55
6016 [ 0,57 052 0. 56 0.00 0.40 0.39 0,44 0,56
G017 4 0,55 0, 58 0,60 0,46 0.34 0,35 0.41 § 0.5
5018 B 0,56 v.a2 | 9,58 0,49 0,00 0,00 0,00 0,00
8021 BATT L VOLT |voe | so.8v | siw4 | sied | snez | 80.84 [ 30.63 | 30,90 31,58
G028 3 20,87 | a1.26 | 31,86 | aLes | s0.83 | 30,82 | 30.90 | 3L58
6023 3 20.87 31.26 31.66 3i.62 80.82 30.61 20,90 31.53
Gh24 4 20,90 | anzs | sive | 3tes | 20.88 | 30.64 [ 80.93 31,58
6020 § 20,95 31,53 81,75 81,71 30,92 30,71 30,99 L6l
BUZG & 30,86 | aL24 | ai.es | 2818 | 30,82 | 30.62 [ 30,90 31,02
6057 H 30.89 | 21,37 | st.68 | 3i.ee | so.es | @066 | 20,95 | 5154
(] b a0.89 | srar | 3L&8 | 3L - - - -
6031 BATT L °EMP Do | oznav | ea4s | 26,00 | 23,02 | 23ma | 2z9v | 22000 | 2107
6033 3 18,80 21,29 22,81 19,28 18,44 18,61 17.50 .18
6033 3 18,76 | 20,17 [ 21.26 | 18.76 | I7.56 | 17,14 | 15.91 17.19
6034 4 el.5% | 2%.04 | 23.83 | agies | 22,78 | 22,43 | 21.86 20,70
G035 5 21.84 | 2577 | ge.78 | 23.04 | s0.63 | 2153 | 38.39 25.42
6036 GH a1,24 | za2r | 2578 | sm.08 | 29,09, | 8048 | 28.82 24,75
6037 7 21,43 | 24.85 | 25,08 | 23,87 | 27.41 | 2r.g0 | 25.5¢ 24,13
6088 fokke 21. 86 25.02 26.21 84,561 ' 25,53 26,53 2:3.:94 22,48
4040 IT PAD TEMP |Dac | 25.82 | 2783 | 27.16 | =r.20 | a33,36'| a8l,80 | 30.38 28,36
8041 RPADYV N 'voe | aa.40 | 3285 | 84,5 | a4,18 [ slvi | a1z | oRLOY 33,10
5042 RDAD ¥V M voo | 3328 | 3350 | =360 | s2ea | a0.03 | 0,30 | B51.26 | 81,37
6044 LT PAD TEMP |DGC | 14,14 | 16.61 | 18.11 | 19.84 | 28,86 | 25,01 | 25,81 | 22.88 ’
6045 LEPADV I vnc | 33,60 | atas | sa.ev | 34083 | 0344 | 3321 | 33.54 34.27
5046 LPADYV G VDG | 3%.68 | 3419 | 84,72 | 4,88 | 33,47 | $3.85 | 33,58 4,28
8050 s/CURBUSYV |voc | 21,24 | 21es | 2260 | =207 | 321,25 | 3004 | s34 | s1,e8
| s051 S/CRGEBUSV |vDC | 24.5¢ | 24.55 | 2a.55 | as.5a | 24,54 | 2454 | 2454 | eas
8052 AUEREGAV |vbpe | 23.41 | 23,48 | 25,47 | 23,40 | 28,48 | 2348 | 25.48 28,48
8053 AUXREGEYV |vhc | 23.50 | za.s0 | =s.s0 | =aso | 23,50 | 2a50 | 28.50 | =860
6054 | SOLARI AW | 1487 1260 | 1l.e0 | 1n.83 |, 10,74 | 10,47 | 10.44 10.41
6055+ A/CRABOST  |AwMD 711 8, 2% .80 5,68 5.03 5.03 5, 03 5,00
6056+ s/CRAEUST |AMP | 7.1 6,27 8.78 5.63 | 502 5,04 5.02 4,98
558 PC MOD T 1 Dec | zl.ez | 22.23 | e3.22 | 20063 | 19,75 | 19,85 | 19.18 19.46
059 PCMCDT 2 pec | al.ee | 22.58 | 28.00 | 2L17 | 20,54 | 20,36 | 19.98 20.05
5070 P/LRGDBUSY |¥DC | 24.86 | 2488 { 24,88 | 24,88 | 24,56 | 24,84 | 24.68 24,68
8071 P/LURBUSY [vDC | 21,08 | 21,53 | 8192 | s1.n2 | 3108 | @089 | 31,18 31,78
[iliyes P/LRGBUSI |AMP 057 .56 .36 0.36 0.38 0.38 0.38 1,36
5075 T AUK AV voc | za.s1 | za.si | 28,50 | 2a.se | 25,50 | 23,50 | 2350 23,50
L8074 PAUX BN . [VDC | _235_51 28 61| 28..50 28..60. 23, 50, 28_50. 23.50_.|_23.50_
605 PR MOD T L pec | 21,50 § 23,13 | 23,62 | 2144 § 2034 | 20.80 | 20,8 21,21
8076 PR MOD T 2 DEC | 20.3¢ | 2145 | =218 | 19.B8 | 19.84 | 19.56 | 19.29 19,71
8078 TUSE BLOW ¥ {VDC | 24.66 | 2457 | 24,60 | 24.89 | os.s7 | sese | md.se 24,58
G080 SHUNT 11 AMP 0.00 6. 00 0. 00 0.00 0,00 0.00 0,00 0,00
6081 SHINT 2 I AMP 0. 00 G, 00 0.00 0. 00 0.00-] 0.00 0.00 0,00
6082 SHUNT 8 AMP | g gp c.o0 | -0.00 0. 00 0.00 0.00 | o0.00 0, 4o
8083 SIIUNT 4 I AMP 0.00 0. 00 0.00 0. 00 0,00 0.00 0.00 0.00
8081 SHUNT 51 AMP 0,00 0, 06 g, 00 0, 06 0.00 0.00 0.00 0,00
G086 SHUNT 6 1 AMP | 0,00 o,00-| 0,00 0. 00 000 0.00 0.00 0.00
6086 SHUNT 7 1 AMP 0,00 0, 60 0,00 0, 00 0.00 | 0.00 0.00 0,00
G087 SHUNT 8 I AMP 0, 00 0, 00 0,00 0,00 0,00 0.00 .00 0.00
5100 B/LRGBUS L |amP 0,59 0.56 0,36 0.86 0,38 0,38 0.98 1,36
Total No, | MAJOR FRAMES]FRM |764,0 | 280.0 | 384,0 785 787 738 784 47

*Function 6002, 6012; missing data resulted from disabled telemetry resulting from IC chip failure which

afizeted charge ewrrent dircctly and discharge current indireetly,

+FUNC $055, GOGb, 5072 data is derived from Pscudo FUNC 6166, 616G, 6172 used after change to Mode 11,
++Battery 8 turned off In Qrbit 14780 wos returned to service in Orhit 15467,
F+Battery 8 was furned off in Orhit 15683 and remamed off through the end of this report period,
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SECTION 4
ATTITUDE CONTROL SYSTEM (ACS)

Landsat-1's ACS system is accurately maintaining spacecraft attitude and payload operations are normal.
However, two anomalies and one spacecraft emergency occurred during this report period.

ANOMALY 1: (REF PIR-1N23-ERTS-171}

Between 4 February 1976 and 2 March 1976, Beta angle passed through this season's maximum value of
47.89, As a consequence of a large Beta, Solar Array Sun sensor exposure and response diminished and
Solar Array tracking errors were generated.

With the ACS in the Normal mode, RSAD tracking error increased to 48° (20 Feb 76) leading. LSAD track-
ing error stabilized at 7° to 10° lagging, and was not affected by ACS operational mode.

In the Diff Tach High Gain mode, the RSAD's tracking error decreased to approximately +5°, The space-
eraft agsumes a minus Roll attitude in this mode and the Right Sun Sensor receives more exposure as the
spacecraft rotates it toward the sun.

Solar Array tracking error decreased gradually after Beta angle apexed on approximately 18 February 1976.
By March 1976, Solar Array tracking was normal.

The effect of Solar Array misalignment on payload operations during this anomaly was minimal, however, as
maximum Beta angle values continue to increass in the future, Solar Array tracking will degrade accordingly.

ANOMALY 2:

During Orbit 19060 (20 April 1976), Pitch Flywheel Duty Cycle increased to approximately 40% and remained
at that level into the "Rear Scanner" spacecraft emergency. The Rear Scanner's erratic performance during
its failure period repeatedly cycled the Pitch fiywheel through its full speed range in both the clockwise and
counter-clockwise directions, When the spacecraft's attitude was restored, Pitch Flywheel Duty Cycle
averaged less than 5.%.

SPACECRAFT EMERGENCY (RET. PIR-14N5-L1-183

Landsat-1's ACS was commanded into the Forward Single Seanner mode during Orbit 19089 (22 April 1976).
Dual Scanner operation was terminated due to the failure of the Rear Scanner.

Rear Scanner fajilure was not instantaneous; transient signs of deterioration first appeared in Orbit 18078
{21 April 1976), followed by sustained periods of abnormal performance in Orbits 19080, 19082, 19083, and
19084 (22 April 1976). Major difficulties did not prevail until Orbits 19086 (22 April 1976) through 19083
when spacecraft attitude became unstable. '

The ACS system was commanded into the Forward Single Scanner mode at 15:40 GMT - Orbit 15089,

(22 April 1976) and reacquired normal attitude as shown in Table 4-1 and Figure 4-1.
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Figure 4-1. ACS Reacguisition-~Forward Single Scanner Made



Table 4-1. Landsat 1, ACS Reacquisition Forward Single Scanner Mode

GMT Time A Time {Min)
Attitude +5° Acq. +.7% Acq, +5° Acq. +.7° Acq.
Roll 16:19(-5") | 16:54(¢+.79 39 74
Pitch 15:45(-5) | 15:48(-.7% 5 8

After the ACS system was commanded into the Forward Single Scanner mode and spacecraft normal attitude
was restored, the Left Solar Array was not tracking the sun. It was stopped in Orbit 19090 (22 April 1976)
to allow for resynchronization and restarted in Orkit 19091 (22 April 1976). :

The ACS system was commanded info its routine Roll Diff Tach High Gain mode in Orbit 19093 (22 April 1976
22:01 GMT) and normal spaceeraft operations were resumed.

Pneumatics were disabled throughout the entire anomaly period, however, two minus Roll gates were
commanded via Momentary Enables during Orbit 19091 in order to reduce Roll wheel speed.

ACS PERFORMANCE SUMMARY

Landsat 1 ACS system is operated in normal mode only during the daily-consecutive orhits of MSS activity.
For the remainder of the satellite's daily schedule, Roll Diff Tach High Gain mode ig employed.

Pitch Flywheel speed is limited between -10 RPM and -100 RFM by commanding 0. 60 FPitch Pogition Biasg.
:Forward single scanner operation implemented during Orbit 19089 (22 April 1976) maintained spacecraft
attitude quite satisfactorily.

Continuous. NBTR coverage is no longer available to account for all pneumatic gating. Therefore, Figure
4-2 was prepared to approximate average gating frequency. The slope of the curve in Figure 4-2 indicates
a gating frequency of approximately 1.7, -Roll gates per day. ’
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Figure 4-3 predicts Landsat-1's remaining freon life as-a function of gating frequency and Figure 4-4 plots
remaining Roll gates as a function of tank pressure.

RMP 1 is functioning normally. Pressureftemperature ratios have all been satisfactory.

The forward scanner pressure decreased from 2. 80 psia in Orbit 17868 (26 January 1975} to 2. 61 psia
in Orbit 19102 (28 April 1976) and is following-the leak pattern described in previous reports.

Tables {(4-2), (4-3), and .(4_4} arc a summary of Landaat-1's Attitude Control Subsystem Telemetry.

Table 4-2, Landsai-1 ACS Temperature and Pressure Telemelry Summary

QOrbit
Function Units 31 5099 10182 15254 17826 ‘ 18273 18677 19102
1084 RMP 1 Gyro Temperature bGe 44,5 23,06 21,22 42,40 43,32 42,40 42,11 41,87
1094 RMP 2 Gyro Temperature DGC 74,3 75,10 43,456 24,05 25.68 24,90 24,47 23,97
1222 SAD RT MTR HSING Temp DGC 21,1 22,00 20, 55 22,89 23.57 22,38 22,21 22,12
1242 SAD LT MTR HSING Temp BGC 27,0 30, :_58 28, 18 29, 53 31,31 30,46 29,96 29,40
1223 SAD RT MTR WNDNG Temp DGC 25,3 26,54 " 24,62 27,06 27,15 28,17 26,08 26,06
1243 SAD LT MTR WNDNG Temp DGC 28,7 32,82 30, 32 31,98 33,94 33.12 32,60 31.94
1228 SAD RT HSG Pressure P8I 7.6 7.35 7.12 6.88 6,80 6.71 6,71 6.71
1248 SAD LT HSG Pressure PSI 7.0 6. 86 6.47 6.18 6,10 6,06 6.01 5.92
1007 FWD Seanner MTR.Temp DGe 19,8 19,88 18,46 20,36 20,67 10,93 19,55 19,65
1016 Rear Scamner MTR-Temp DGe 20,5 19, 83 17.86 19.24 20,19 19, 50 19.28 19, El3
1003 FWD Scanner Pressure PSI 4,6 4,02 3. 50 3. 00 2,80 2.71 2,70 2,61
1012 Rear Scanner Pressure FSI 7.8 - 7.87 T.44 6.97 6.96 5.74 6,74 6.76
1212 Gas Tank Pressure P51 1988, 0 1702, 34 1454, 19 235,44 | 136,06 185,88 173.46 164,78
1210 Gas Tank Temperature DGC 22,6 24,30 22,56 24,36 25,30 24,46 24,16 23.88
1213 Manifold Presgsure psi 56,7 57,44 58,73 61, 67 61,67 61,67 61.66 61,67
1211 Manifold Temperatare bGeC 21,9 23, 62 21,77 23, 82 24,97 24,03 23,60 23,28
1059 CLB Power Supply Card Temp| DGC 37.1 40, 54 38, 83 40, 58 41,66 40,98 40,54 40,24
1260 ACS Baseplate 1 DGC 25,4 27,903 25, 36 286, 54 28, 57 27,68 27,07 26,46
12681 ACS Baseplate 2 DGC 23,9 24,73 23.00 25,05 26.65 25.64 25,08 24,71
1262 ACS Baseplate 3 DGC 23,4 23.69 21,97 24,95 26,00 25.00 24,865 24,36
1263 THOI STS jslele -5.8 -0, 87 -3.41 1,22 7.58 1,29 3,17 1.68
1264 THOZ2 STS DGC | -14.6 =9.42 -8, 27 -4, 50 1,74 -1.78 -2,48 -3,34
1265 THO3 STS DGC -3.1 9,31 7.58 12,92 19,87 18.20 16.16 14,17
1266 THO4 BES DGC -13,9 2,85 ~1,85 2,40 7.06 5,16 3,93 1,93
1267 THOS 5T8 DGC -8.9 -1,186 -5, 17 2,92 13,56 8,563 6.16 2,04
1224 S8AD R FSST DGC 39.5 60, 21 63,25 64,74 64,16 57,90 61.15 62,44
1244 SAD L FSST DGC 27,1 51,11 53,21 54,69 59.65 57,50 56,72 54,32

*Pressure DROP due to PCM count step, not to loss of freon
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Table 4-3. Landsat-1 ACS Voltages and Currents

Orbit
Function Units 31 5099 10182 15254 17826 18273 18677 19102
1057 CLB Power Supply Volts TMV 2,8 2,78 2,78 2,78 2.78 2.78 2.78 2,78
1081'RMP 1 MTR Volts vDC OFF OFT. OFF -30.14 -30.14 ~30,14 ~30. 14 =30, 14
1082 RMP 1 MTR Current Amps | OFF OFF OFF L11 .11 .11 .11 .11
1080 RMP 1 Supply Volts vDC OFF OFF QFF ~-23.78 =23 76 -23.78 -23.78 -23.78
1091 RMP 2 MTR Volts vDC -29,7 | -29.63 -29,63 OFF OFF OFF OFF OFF
1092 RMP 2 MTR Current Amps 0.10 0.10 0.11 OFF OFF OFF OFF OFF
1090 RMP 2 Supply Volts vDC -23.4 | -23.41 =23, 50 OFF OFF OFF OFF OFF
1320 SAD R-T MTR WNDNG Volts vDC -4,8 4,25 -3.89 -3,85 -3.65 -3.92 -3,91 -4.08
1_240 SAD LT MTR WNDNG Volts vDC -4.8 ~4, 09 -3.36 -3.43 ~3. 37 -3.51 -3.54 -3. 54
1227 SAD RT -15 VDC Conv, vDCe | 14,9 14, 88 14,89 14, 87 14, 87 14, 87 14, 87 14,88
1247 SAD LT -15 VDC Conv, vDC 15.2 15,13 15,14 15. 06 15.10 15.11 15.10 15,08
1056 CLB + 6 VDC TMV 2.4 2,35 ) 2,35 2,35 2,35 2.35 2,35 2.35
1055 CLB+ 10 VDC TMV TMV 2,75 2,75 2,74 2.74 2,74 2. 74 2,74 2,74
Table 4-4. Landsat-1 ACS Attitude Exrrors and Driver Duty Cycles
Orbits
Function Umts 13198 13569 14001 15254 17826 18273 18677 19102
1141 Pitch Fine~Error DEG |- 0.40 - 0.08 - 0,02 - 2,13* 0.80% | - 0.44* - o79* |- om*
1143 Pitch Flywheel Speed RPM - 10,49 - 26.86 - L21 12,92 -66,00 —43.10 -38,47 =74,
1038 Pitch MTR DRVR CCW PCT 4,96 5.81 4.55 3.28 2,52 5.26 2,39 4,55
1039 Patch MTR DRVR CW PCT 2.29 2.17 5.10 18,68 .58 .31 .63 1,39
1080 Roll Fine Exror pc |- 2.25% | - 020 | - o2 | - 2osee- z.esex | _ poseee | - zsswer | g
1127 Roll Rear Flywheel Speed RPM | 7i15.78 756,92 762,08 T14.05 | 734.39 716,48 714,57 784,29
1126 Roll Fwd Flywheel Speed RPM 641,82 674,47 593,31 641,32 643,76 542, 13 640_86 716.51
1022 Roll Reax MTR DRVR CCW PCT 0.01 0.68 0.90 .13 .00 | .00 .00 .83
1025 Roll Rear MTR DRVR CW PCT 4.26 5.22 5,82 4.17 4,67 4,58 4,67 5.88
1023 Roll Fwd MTR DRVR CCW PCT 0.01 0.66 072 .08 .00 .00 .00 .59
1024 Roll Fwd MTR DRVR CW PCT 4,156 4.94 5,35 4.24 4,11 4.20 4,23 5.41
1035 Yaw Tach REM -206. 08 -116. 50 - 93.72 =169, 52 -199 31 -216 85 -202, 92 -$2,385
1033 Yaw MTR DRVR CW PCT ' 0.04 1.53 1.8¢ .09 .05 .00 L0l 1.90
1034 Yaw MTR DRVR CCW PCT 0.07 1.60 1.76 .68 BT .70 .60 1.3
1221 SAD Right Tach DEG/MIN 3.37 3.37 281 3.37 3,41 3,39 3,40 3.40
1241 SAD Left Tach DEG/MIN 2. 80 2,81 2.81 2,79 2,76 2,78 2,77 2.79
NOTE: Tsbulation of these functions began after the pitch flywheel anomaly (stepped) i Orbit 12125,
* pitch Fine Error is lugh due to use of Pitch Position Bias (PPB) to control Pitch wheel speed on
some orbits which raise the average error above that of normal attitude without PPB.
*xRoll Fine Error is high due to use of High Gain Roll Bifferential Tachometer mode to control Roll
wheel speed which raises the average error above that of nermal attitude in Nermal Roll Differential
Tachometer mode,
Ls-1




SECTION 5
‘COMMAND CLOCK SUBSYSTEM (CMD)

LANDSAT-1



SECTION 5
COMMAND CLOCK SUBSYSTEM (CMD)
The Command Clock Subsystem operated ngminally in this report peried. No clock updates were made in
this period. Figure 5-1 shows the history of the S/C elock drift since launch.
Figure 5-2 shows the cumulative drift since launch (15,23 seconds slower in 59 months). The rate of drift
averaged 0.797 msee slow per orbit. In this period, the drift rate appears to be declining, and is at the

average rate of 0.389 msec slow per orbit.

Table 5-1 shows typical telemetry values since launch. All are nominal,
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Table 5-1. Landsat-1 Command Cleck Telemeiry Summary

Functfon Orbit
No. Name Mode Units 35 5099 10182 17824 18226 18660 19102
8005 Pri, Pawer Supply Temp - oG 37.31 39,37 39, 50 37,63 37.63 37,54 37.40
8008 Red, Power Supply Temp - o 35,73 38,08 38,28 36,99 36.60 36,38 36, 62
8007 Pri, Osc, Temp - °c 31.14 31.98 82,11 $1.11 31,10 31,09 29,98
8008 Red. Osc. Temp - oC 30,47 31,39 31,42 30.48 30,47 30.37 29.21
8009 Pri, Ose, Qutput . - TMV 0.85 0.96 0.97 0,97 0.97 0.97 0.9%
8010 Red. Ose, Qutput - TMV % *x ok b Sk had **
8011 100 kHz Pri -Red. TMV 3.11 3.10 3,11 3,12 312 3.12 3.10
8012 10 kHz Pri, ~Red, TMV 3.10 3.07 3,08 3.08 3.08 3.08 307
8013 2.5 kHz Pri, -Red, TMV 2.95 2.95 2 95 2,96 2,96 2,96 2,95
8014 400 Hz Pri.-Red. TMV +.40 4,40 4,40 4,40 4,40 4,40 4,40
8015 Pri. +1 V Power Supply Pri, CikON{| VDC 4,10 4.10 4,10 4,10 4,1¢ 4,10 4,08
8016 Red. +~4 V Power Supply Red. Clk ON| VDC 3.95 395 3.95 3.9 3.94 3,95 3.91
8017 Pri. +6 V Power Supply Pri, CIkON| VDC 6,06 6,07 5, 07 6,10 6.10 6.11 6.07
8018° Red, +6 V Power Supply Red. Clk ON| VDC 6.00 5.94 5.4 5.96 5. 96 3.97 5.93
8019 Pri, -6 ¥ Power Supply Pri, ClkON| VDC -6,02 -6.02 -6, 03 -6.03 =6, 04 =6, 04 =6, 02
8620 Red, ~6 ¥V Power Supply Red, Clk ON| VDC =5,99 -6.00 -6.00 ~G, 00 -5.01 -6.01 -5,99
8021 Pri. =23 V Power Supply Pri, ClkON| VDC -22,88 =22, 89 22,89 ~22,92 =22, 94 =22, 96 ~22, 89
8022 Red. -23 V Power Supply Red. Cik ON| VvDC -22.98 -23.00 -23.01 -23.04 -23.05 | -23,086 ~23.00
8023 Pri. ~29 V Power Supply Pri. ClkON| VDC -29.13 -28,16 -29,13 -29.13 -29,12 | -29.14 -29,14
8024 Red. -29 V Power Supply Red. ClkON| VvDC -29, 0% -29,21 =29, 21 -29,21 -29,21 -29.21 -29,21
8101 CIUA-12V CIa A ON vDC -12,33 -12.33 -12,.34 -12,35 -12,35 | -12.35 -12,. 34
§102 CuB-12V CiU BON vDC ~12,26 -12,26 -12,23 =12, 26 -12,25 | -12.26 -12,23
8103 ClUA-BYV CIU A ON vne -56.32 =5, 34 -5.34 -5.34 -5, 34 =5.34 =5,34
8104 CUB-5V CIU B ON vDC -5.31 =-5.31 -5, 81 -5.31 -5.31 -5,3F -5.30
8105 CIl A Temp CIUF A ON o¢ 24,47 24,77 25.04 24,58 24, 55 24,20 23,56
- 8106 CIU B Temp CIU B ON oc 24,96 25.31 25.45 24,92 24,89 24,53 23,90
8201 Recelver RF-A Temp - oc *% bl 28, 67 27.14 27.08 26.86 26. 27
8202 Recelver RF-B Temp - oC 27,98 28,22 ** *x hd b X
8203 D HMOD A Temp - oz 25.41 25.73 37.98 36, 87 36,83 37.70 35,95
8204 D MOD B Temp - oc 35.03 35.61 26,12 24.89 24.81 24 47 23.27
8203 Recewver A AGC Recelver A DDM ** =k -96, 77 -84.11 -91.83 -90, 91 -94, 89
ON -
8206 Recelver B AGC Recewver B | DBM -94.74 | -B4,67 > *¥ o *x i
ON
8207 Amp. A Output Receiver A {| TMV *k *+ 2.51 2,81 2,81 2,69 2,64
ON
8208 Amp. B Output Receiver B | TMV 2,81 3,22 kg ** ok ** **
ON
8209 Freq, Shift Key A OUT Receiver A | TMV ** b L 10 1,10 1,11 L1 1,11
oN
8210 Freq. Shift Key B OUT Recerver B | TMV 1,10 .11 ¥ *k b ok ok
oN
8211 Amp. A Output Recefver A TMV had hid 1.10 1.11 1.12° 1.11 111
oy .
8212 Amp. B Cutput Recewver B | TMV 113 .13 ok ** ** % %
OoN
8215 DMODA-15V Recelver A TMV hid *x 5,00 5,00 5.00 5,00 4,488
OoN
8216 DMODB-15V Receiver B | TMV 5, 00 5. 00 o *oke ok *k *h
ON
8217 Regulator A =10 V Receiver A | TMV ** had 5,40 5. 39 5,398 5,38 5,38
ON
8218 Repulator B -10 V Recewver B | TMV 5. 50 5,50 ** % ok *ok o
ON

*[Units not 1n use

Ls-~1



GMT (MILLISECONDS DIFFERENCE)

S/C CLOCK TIME

3500

3000

2000
2500
1500
1000

+ 390

—500

T 1000

—1500 |

—2000

—2500

~-3000

3800 ﬂ 3793

3 1
|
R hy
* SPACECRAFT CLOCK RESET }l
MOTE — EACH JAN 1 5/C CLOCK RESET lI
= |
I
Iy
B ol o
1650 sh &8
=
- 1 @il o
l 14 ! 14
cll o
= F., : " |= »
68 l
§ ° | 600 il
B = 413 1l
m I 285 I l “
5 | ' l 1\ 1
| 1 | ] | i
1 ] H —
. 315 | I l ! ’h‘ 12
= | | o | | 19 |3 —277
- ' l | 8 | I B
| ] i B ! ] «© i
| m ;e P
. | | | © o
' | 1o 8 | = B
| 2 * | 3 0 —1143 O
) | | = | *
1 p [ w —1350 ! o o
i (] 1 5 —1587
! P l I‘.D *
= ) M i
l & |
| —
b= —2292 |
—2399 CURRENT REPORT
—3715 PERICD
! 1 ] I 1 | ] I 1 1 ] ] 1 I 1 1 ] 1 i )
0 .2 3 5 6 7 8 9 i0 i1 12 13 14 15 16 17 18 19 20 21 22
ORBITS (X 103)
TFigure 5-1, Landsat-1 Spacecraft Clock Driit History



!

I-51

S/C CLCCK CUMULATIVE DRIFT (SEC)

i2

14

16

—-—— ABSOLUTE DRIFT

-
RATE OF DRIFT ———M i
ity
1ST YEAR 2ND YEAR 3RD YEAR
B EEEE—— v B ——— el

l 1 I ] 1 ] } I 1 ] I ] 1 ] ] ] ]

3 4 5 6 7 8 g 10 11 12 13 14 15 16 17 18 19 20
ORBITS (X103)
Figure 5-2, Landsat-1 Spacecraft Drift & Drift Rate

1 I 1
e ™ =
« o ™
5/C CLOCK RATE OF DRIFT (MS/ORBIT)

!
o
o

|
=4
=~

|
e
Y



SECTION 6

TELEMETRY SUBSYSTEM (TLM)
LANDSAT-1



SECTION 6

TELEME TRY SUBSYSTEM (TIL.M)

The Telemetry Subsystem has performed nominally in this report period. Table 6-1 shows typical tele-
metry values since launch, Telemetry values are nominal. Funetions 1011, 6012, 7010 and 12238 remain
inoperative,

Memory, Section 11, continues to be used in the telemetry matrix.

Table 6-1, TLM Telemetry Summary

Function - * Orhit

No, Function Name Ui 35 5099 1¢5%2 15233 17824 18226 18660 19102
2001 Memory Sequencer A Converter vDC 5,35 6,33 6.33 6.33 6,33 6.33 6,33 6,33
2002 Memory Sequencer B Converter VDG ** *k ** ** A ** ** **
5003 Memory Sequercer Temp o¢ 19,59 21,06 21,30 21,94 22,97 23,47 22,13 20,54
2004 Formatter A Converter vDC 5.99 5.99 5.99 5.99 6.02 6.02 6 02 5,99
9005 Formatter B Converter Voo ok o R * K ** ** **
9606 Dig, Mux A Converter vDC 10.01 | 10,04 10,07 10.07 10,07 10,07 10,07 16,07
2007 Dig. Mux B Comerter voc o > wk . - *x *¥ *x
9008 Formatter/Big. Mux Temp %c 22,50 | 24,89 | 25,00 23.55 32,03 32,86 30,00 26.35
9009 Anaglog Mux A Converter vDC 26,01 21,18 26.20 ' 26 52 26,35 26,39 25.235 26,36
9010 Andlog Mux B Converter voC ** ** ok * i ** b b
9011 A/D Converter A Voltage vDC 10,00 | 10,07 | 10.07 10.07 10.07 10,07 10,07 10,07
9012 A/D Converter B Voltage vDC *x ** ¥ *t ** ** % ok
9013 Asnglog Mux A/D Converter Temp o 25.00 26,83 27.49 26 63 29,10 30.00 27.82 26,92
9014 Prevegulator A Voltage VDo 19.93 19,95 19.94 19,98 19,99 19,99 19.99 19.89
9016 Preregulator B Voltage vDC *E ** *x ©x i h *x **
9016 Reprogrammer. Temp °c 22,00 22,50 22,53 22,50 27.41 27.82 25,39 22,817
8017 Memory A Converter vDC 6,00 5,989 6,00 5.97 6.00 6.00 5,98 5.97
9018 Memory A Temp °g 17.51 17.60 17.60 17. 50 17.59 18,01 17,50 16,89
9019 Memory B Converter vDC *x ** *% A % *% *k *x
9029 Memory B Temp oc 17.68 17.63 17.51 17 50 18,30 18,90 17.%96 16,386
9100 Reflected Power (Xmtr A) @Bm 1,95 | 12,32 | 12,38 11.37 13,10 13,25 18,07 12,14
9101 Xmtx A -20 VDC VDG -19,75 | ~18.76 | -19.75 | -19.84 -19,82 -19,85 -19,85 | -19.76
9102 Xmtr B =20 VDC vDC *x * *E *k e *k ** i
9103 Kmir A Temp oc 20,95 21,14 22.01 21.58 31,92 34,57 29,12 23.77
9104 Xmér B Temp °c 21,69 | 21,95 | 22.76 23,91 33,54 36,04 _ 30,70 24,72
9105 Xmtr A Power Oufput dBm 25.12 | 2535 | 25,24 25.00 25,00 25,12 25,00 24,83
9106 Xmir B Power Ouiput dBm *k ** ¥k *1 ** ** ** **

** Umts not used since prelawch
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SECTION 7
ORBIT ADJUST SUBSYSTEM (OAS)

The Orbit Adjust Subsystem has been fired eleven times, seven times using the -X thruster and four times
using the +X thruster. Three -X firings were for initial orbit correction and four -X for orbit maintenance.
The four +X firings were for orbit maintenance.

No orbit adjustment was made during this report period.

The subsystem pressure/temperature parameters continue to be normal. There are 64. 85 pounds of hydra-
zine fuel remaining from an initial 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, Tahle 7-1 is 2 summary of OAS
performance to date, and Table 7-2 gives average telemetry values for the off quiescent state. The -Y
thrust chamber of the OAS experienced high temperatures during January and February of this year (see
Orbits 17854, 18273 in Table 7-2), due to high sun angle and sun intensity. However, towards the end of
this report period, the temperature has abated considerably with decreasing sun angle and sun intensity.

Table 7-1, Landsat-1 Orbit Adjust Summary

Orbit Burn_ Engune Fuel' [ Tank Tank
Adjust Ignition Duration +4a Performance Used Pressure { Tempersture Axis
Orbit No. Epoch {Seconds) (Meters) Efficiency {Lbs) (PSTA) (°F) . Thruster
28 1, 26 Jul 72 4,8 12 60 % 540 75 -X
1%1:25:0.0
44 2, 26 Jul 72 250.0, 1975 103,4% 2,15 U2 ) g X
21:44:46
59 3. 27 Jul 72 318,90 2391 101, 5% 516 73,9 -X
23:34:45 .
938 4. | 298epr2 12.8 98 110.0 % 0.039 u2 v s
00:30:00
2316 5, 13 Jan 73 20,4 154 166,0 % 0,071 480.4 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 4.7 112 101,8 % 0,048 490, 59 75,4 X
23:27:10,4
11367 8, 16 Oct 74 8.0 -85 106.0 % 0.026 490, 59 74,0 +3
52:42:10,8
11464 9, 23 Oct 74 8.4 ~66 102.0% 0,027 490, 58 73,9 +xX
21:40:00. 4
13611 10, 26 Mar 75 2.8 -22,6 101. 8% 0,01 490.09 72.5 +%X
19:39:00, 8 '
14365 11, 19 May 1975 1.6 -13 102,4 % 0.01 486,84 71.6 +X
21:19:00, 8

1  Initial Fuel Capacity - 67 Ibs,
2  Unaveilable
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Table 7-2, Landsat-1 OAS Telemetry Values

Function Orbit

No. Name Units 35 5099 10182 15254 | 17854 18273 18677 19102

2001 | Prop. Tank Temp. % 22.03 | 22.86 | 23.28 | 21.62 | 24.07 | 24,11 22.86 | 21.20

2003 Thrust Chamber No. 1 OC 29.57 20.93 30.55 | 30.52 | 26.52 24,441 25.49 25,18
(%) Temp. *+ : -

2004° { Thrust Chamber No. 2 °c 38.76 | 40.28 | 38.91 | 36.25 | 35.93 | 34.46| 34.16 | 35.43
(+x) Temp, **

2005 | Thrust Chamber No. 3 °c 34.55 | 34.41 ] 36.09 | 38.45 | 57.50 | 58.76| 53.16 | 45.41
{~y) Temp, *#*

2006 Line Pressure psia | 539.20 |486.87 | 490.61 |486.87 | 494,55 4§?. 99 | 494, 19 |490.51

7-2

** Wide spread of temperature is.due {o 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 unhalanced 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 pitch positive dipole in Orbit 220. A short roll dipole fest was performed in Orbit 11185, with roll
dipole returned to near zero.
No dipole adjustments were made during this report period.
The current dipole values are:

Pitch +2950 Pole~-Cm

Roll ~500 Pole-Cm

Yaw -3600 Pole-Cm

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

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

Orbits
Number Name Units 35 5099110182 | 15254 | 17854 {18273 1 18677 | 19102
4001 Al Board Temp OC 19.97119.03 | 19.11 |17.59 §17.59 |17.32 | 16.84|16.51
4002 A2 Board Temp OC 23.58123.05]23,13(21.83121.79 |21.58121.22|20.89
4003 Hall Current TMV 3.48| 38.48| 3.48| 3.47 3 47 1 3.47| 3.47| 3.47
4004 Yaw Flux Density T™™V 3.11% 3.111 3.15| 4.02 | 4.03 | 4.03| 4.03| 4.03
4005 Piteh Flux Density | TMV 3.13| 2.51| 2,52 2.52 ] 2.52 | 2,52 2,52 | 2.52
4006 Roll Flux Density TMV 3,191 3.19( 3.20| 3.28| 3.281 3.28] 3.28| 3.28

Is-1 8-1/2



SECTION 9
UNIFIED S-BAND/PREMODULATION PROCESSOR (USB/PMP)

LANDSAT-1



The USB Subsystem has operated nominally in this report period.

SECTION 9

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

Table 9-1 shows telemetry values since launch, Telemetry values are nominal. The temperatures
are subsiding to prior levels as the earth's distance from the sun increases in its yearly orbit,

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

Table -1, Landsat-1 USB/PMP Telemetry Values

Functions Orbit
No, Name Units 35 0099 10592 15233 17824 18273 18677 19102

11001 USB Revr AGC DBEM ~122,78 -131.99 -129,81 ~105,4L ~314.78 ~130.19 -130, 03 =128,04
11002 USEB Xmtr Pwr WIS 1,60 0.29 1,54 1.53 1,55 1.54 1,48 1.47
11003 USB Revr Brror KHZ 21,79 -21.32 ~23.25 ~18,01 - 17.62 -21, 88 -22,18 =21.23
11004 USBE Xpond Temp DGC 22,92 22,64 25,64 25,11 32.19 31.13 28.54 25,93
11005 USB Xpond Press PEL 15,91 15.91 15,92 15,94 15,34 16.34 16.17 . 15.9%
11007 USB Xmtr A -16¥ | VDC ~35.20 | -15.20 *¥ ** A *x *k *k

11008 USB Xmtr B -15V vDo s ** ~16,20 =14, 86 -15.20 -15.20 -15.20 =15.20
11009 TUSB -Range =15V VDo ~14,76 -14,76 ~14, 58 =14, 58 -14.58 | -14.58 -14.58 -14.58
11101 PME Pwr A VIt VDC ~15.12 -15.18 ** % b s ** *k

11105 PMP Pwr B Volt vBbe s % -16,12 ~14,82 =14, 81 ~15.12 -15.12 -15.11
11103 |. PMP Temp A jale s 30,44 30,23 26.60 26,09 36.90 35.82 31.88 27.92
11104 PMP Temp B DGC s ** 31.64 31,67 42,29 40.00 36.25 32.64

¥+ {npits Not in Use
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SECTION 10

ELECTRICAL INTERFACE SUBSYSTEM (EIS)

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

Table 10~1., TLandsat-1 APU Telemeiry Functions

Orbit
Functions | Description | Unit 7 5098 10182 | 15254 { 17854 | 18273 | 18677 | 19102
13200 APU, -24,5 [ VDC} -24,90 |-24.90 | -24,91 | -24.90 | -24, 90 | -24, 90 |-24,89 {-24.90
vDC
13201 APU, ~12 VDC| -12.08 |-12.08 | -12,07 | -12,06 | -12,06 {-12,06 {-12,068 |-12,05
Volts
13202 APU Temp. | DGC 25.49 | 26,95 27.15 26,82 31,49y 31.75 | 29.81 26, 97

The Power Switching Module (PSM), confaining the switching relays for power to Orbit Adjust, MSS,
WBVTR No, 1 and No, 2,, EBV and PRM, functioned normally, The MSS power eircuits have been
operating on a regular bagis throughout this report period, The power relay for the RBV remained in

a failed closed condition since Orbit 196.

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

Is-1
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SECTION 11
THERMAT SUBSYSTEM (THM)

The Thermal Subsystem on Landsat-1 has maintained adequate control of spacecraft temperatures
since launch, The high temperatures along Bays 11 through 17, observed in the previous report
period, continued to increase reaching peaks during the middle of February 1976 (see Qrbit 18189
in Table 11-1). However, by the end of this report period, the temperatures have decreased to the
normal range as a result of decreasing sun angle and sun intensity (Reference Item No, 3 listed in
Appendix C also),

Shutter 14 position telemetry resumed response when the spacecraft temperatures dropped to the
normal range and has been functioning normally throughout the rest of this report period.

The temperatures are expected to remain in the normal range during the oncoming period of low
sun intenszity,

Table 11~1 shows average analog telemetry values from data recorded on the NBTR. Figure 11-1
shows a typical thermal profile for average bay temperatures of the sensory ring in this report
period,

No switching of the compensation loads was made during this report period.

Table 11-2 gives a history of the compensation load switchings since launch,

Ls-1 11-1
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Tahle 11-1, Landsat-1 Thermal Subsystem Analog Telemetry (average Value of Frames for

Dala Recedved in NBTR Flaybaclk)

Funciion Orbits

o, Tegeription, Thit, 24 5098 | 10182 | 15254 | 17854 | 18139 18273 18677 19102
7001 THM TH(1 §T1- DGC | 19.52 | 20.85 | 21.65 | 19.48 | 20.53 | 21.06 20,35 19,47 18,64
Fo02 THM THOZ SBO nGe 18.60 | 19.85 | 20,60 | 18.62 | 18.52 18.68 15,18 17.84 18,09
7003 THM THO3 STL DGEC 18.48 | 20.16 | 20,87 | 18.11 | 18.30 | 18.58 18,01 17,47 17,40
7004 THM THL0 TCB jnlcle] 19,47 | 20.25 | 20,36 | 19.76 | 22,35 | 22,72 22,30 3L.12 19,26
7005 THM THO4 871 BGC 18.32 | 12.71 | 20,36 | 17.86 | 17.91 15,08 i7.682 17,32 17,48
7008 THM THO5 §BO DGC 17.57 | 18,3% | 18.81 | 17.20 | 18.78 | 16.86 16,48 16.30 16,70
7007 0A-X THRUSTER DEC 21.95 | 22.95 | 22.90 | 22.25 { 21.98 | p1,85 B1,47 21,24 20,51
7008 THM THOE STO DAEC | 15.95 | 16.61 | 16.90 | 15.84 | 14.82 15,02 14,59 14,86 14,51
7000 PHM THO8 SBI DGO 19.28 | 20,35 | 20.93 | 18.95 | 18.52 | 18,86 18,26 17,02 17.84
7010 THM THOT 8TT DGO 18.61 * ® * # # L e *¥
7011 THM THE8 SO ‘DGC 21.78 | 22.77 { 23.88 | 22.03 | 21.65 | 21.52 21,15 20.99 240,51
7012 THM THO9 8BI DEC 21,81 | 22,87 | 23.08 | 22,20 | 22,97 23.10 22,86 22,08 0,50
7013 THM TH10 SBO DGC 18,73 | 19.63 | 18.64 | 18,00 | 20.07 [ 20,16 18,77 19,14 17,69
7014 THM THLL §TI DEC | 22.37 | 23.35 | 23.57 | 22.80 | 26.10 | 26,71 24,19 24,69 22,28
7015 THM TE12 880 Dae 22.87 | 28.17 | 28.08 | 22.86 | 28.89 29,83 29,86 26,92 33.81
7018 THM TH13 8TI DGC | 20,95 | 22.02 | 22.47 | 22.00 | 28.77 | 80,27 29,56 28.65 23.28
7017 RBYV BEAM CTR LN DGC | 21.53 | 22,62 [ 22.84 | 21.88 | 23.87 | 24,28 23.75 22,75 2(. 35
7018 . THM TH14 STC DGEC | 20.38 | 21.40 | 21,98 | 21,83 | 30,96 | 33,33 82,382 28,24 24,11
7019 MER RAD OUTED Bd DGO 6.09 5. 86 6.00 4. 37 4.87 4,61 4,15 3,64 3.46
7020 THM THLS SEI DGC | 21,14 | 23.24 | 28,99 | 22,18 | 29,63 | 31,72 80.41 27.13 23,97
7021 THM TIH16 STL DGae 20.73 | 22.20 | 23.68 | 21.64 | 26.82 28,57 27,28 B4,B1 23,36
7022 THM THL? 5BI nGe 20.2% | 22,76 | 23.58 | 21,47 | 24,88 26.23 25,08 -22,98 21,37
TO23 THM TH1E SBO DGe 21.90 | 24.28 | 25.18 | 25.47 | 25.44 | 26.88 35,87 28,97 22,77
7030 THM THO3 BUR DGC 16.05 | 17.07 [ 17.42 | 15.35 | 15.00 | 15,15 14,81 14, 58 16,18
7031 THB TH0S BUR DBC 13.59 [ 14,17 | 14,28 | 12,87 | 12.40 | 12, 44 12.02 11,87 11,98
708% THM TH09 BUR DGC 1992 | 20.75 | 20.74 | 20.27 | 20.56 | 20.54 20,21 18,84 19,08
7033 THM TH12 BUR DGO 21.5L | 22,16 | 22,76 | 22.65 | 209.42 | 30,65 30,18 27,30 &4,16
7084 THM TIN6 BUR DEo 19,70 § 21,67 | 22,38 | 21.33 | 26.86 | 31,22 29,89 25,26 28,24
7035 THM TH18 BUR DGO 20.11 | 21.36 | 22.02 | 30.54 | 22.17 2%, 88 23,07 21.02 240,08
7040 THM THOL TCE DAG 19,27 | 20.46 | 21,26 | 19,19 | 19.94 | 20,32 9,71 18,07 18,47
7041 TEM TH02 TCBE Dac 17,99 | 19,28 | 19.80 | 17.80 | i7.70 17,83 17,42 17.11 17.25
7042 THM TH03 TCB DGC 18.94 | 19.94 | 20.92 | 17.79 | 17.64 | 17.76 17,84 17,07 18,21
7043 THM TH04 TCH DGC 18,25 | 19,94 |«20,26 | 18,60 | 18.44 | 18.52 18,19 17,94 18,40
7044 TEM THOG TCB DGC 16,27 | 16.98 | 17.32 | 15.%0 | 15,57 15,64 15,23 15,07 15,27
7048 THM THO7 TCE DGe 18,41 | 19.21 | 19.45 | 18,25 | 18.01 | 18,04 17,66 17.39 17.08
7048 THM TEHOS TCB DEC 19.38 | 20.37 | 20.84 | 19.85 | 20.13 | 20.29 19.85 19,42 18,50
7048 TEM TH11 TCB DGC | 21.98 | 22.94 | 28.28 | 22.80 | 26,85 | 2v. 47 27.02 25,35 22,94
7049 THM TIi2 TCB DGC | 21.92 | 22.46 | 22.35 | 22,30 | 29.54 | 30.87 30,84 27,36 28,87
7050 THM THL3 TCB DGC | 21.21 | 21.99 | 22.29 | 22.26 | sl.21 | 33.09 92,440 28,65 24,40
7051 THM THi4 TCB DGC 21,58 | 22.88 | 23.62 | 22.74 | 31.57 | 34,09 32,70 28,84 24,50
7052 THM TIHi6 TCB DGC 21.30 | 23.95 [ 25.13 | 22.68 | 28,17 | 20.18 28,69 25,78 24,33
7058 TEHM THLT TCOB DeC 21.78 | 24.08 | 25.02 | 29.83 | 25,17 | 26,29 25,22 23,53 22,18
To54 THM THLE TCE jalels 20,02 { 22.20 | 25,85 | 21.04 | 21.79 | 22,40 21,58 20,77 20,11
7080 THM SHUTTER BY 1 DEG 25,85 | 33.12 | 88,62 | 24,41 | 31.48 34,18 249,66 24.63 18,85
7041 THM SHUTTER BY 2 DEG 6.62 8.65 | 13.28 1.78 1,17 2,88 i1,a7 0,00 0.00
7062 THM SHUTTER BY 2 DEG | 10.96 | 23.58 | 30.24 | 17.30 | 13.62 | 13.98 13.13 12,68 15,10
7069 THM SHUTTER BY 4 DEG | 30.60 | 35.7L | 37.92 | 29.50 | a7.75 | 29.46 27,00 26,02 29,65
7064 THM SHUTTER BY 5 DEG | 15.03 | 16.25 | 15.60 8.08 5.19 5,26 5.21 4,21 4,68
7065 THM SHUTTER, BY 7 DEG 17.34 | 24.64 | 21.96 | 14.50 9,00 2,50 4,50 8,50 8.04
a6 ‘THM SHUTTER BY & DEG 33.26 | 38,44 | 3%.50 | 33,24 | 38,83 40,31 8. 44 37.97 36.64
7088 THM SHUTTER BY 10 DEG | 24.83 } 28,68 | 27,31 | 26.03 | 40,69 | 45.44 42,08 34,78 23,07
THED THM SHUTTER BY 11 bEG 30,66 | 468.8% | 48.96 | 46.97 | &2.45 | 63.88 BE.1Y 54,12 47,84
7070 THM SHUTTER BY 12 DEG | 43.81 | 46,63 | 45,68 | 45,95 | 70.81 | 70,81 70,81 69,91 55,38
7071 THM SHUTTER BY 13 DEG | 40.30 | 46.28 | 44.78 | 42.84 | 62.63 | 62.55 62.83 62,82 48,91
7072 THM SHUTTER BY 14 DEG 54.20 | 39.70 | 41.91 | 34.28 £8. 50 H8, 50 58.50 58,50 39.22
7073 THM SHUTTER BY 15 DEG | 45.40 | 58.'74 | G4.v8 | 56.15 | 82,15 | 82,14 82,14 80,62 70,18
7074 THM SHUTTER BY 16 DEG | %4.50 § 48,46 | 53.5¢ | 38.76 | 64.40 { 66,45 65,36 57,63 48,33
7075 THM SHUTTER BY 1% DEG | 39.06 § 54.96 | 61.83 | 51.06 | 83.68 { 5,84 64,15 52,48 42.20
T076 THM SHUTTER BY 18 DEG | 29.70 | 43,15 | 51,20 | 35.12 | 40,96 | 44.50 39.78 33,44 27.83
7480 THM Q1 T ZENER V Voo B.19 8.1% 8,19 8,19 B. 18 5.19 8.19 8.19 .18
7081 THM Q2 T ZENER V vDC 8.40 8. 40 8,40 8.40 8,40 8,40 B.40 8,40 8.40
7082 THM Q3 T ZENER V Voo 8.31 8.31 §.32 3.31 8,31 8,31 B.82 §.31 8.31
7083 THM Q1 § ZENER V ' ko] 8,31 8,52 8,36 8.51 8.35 8.35 [ 835 3,32 5.32
7084 THHM Q2 S ZENER V Voo 8.10 .19 8.20 8.19 8,20 8.20 8.30 9.1% 8,19
7045 THHM Q38 S ZENER V Yo 8.15 8.15°| 8.15 8.15 8,15 B. 15 8.15 8,15 8.15
7090 THM PSM MOUNT DGC | 21.60 | 22,54 | 22,98 | 21.43 | 24.02 | 24.74 2405 22,61 20,46
7091 THM IND ATTITUDE nGe 19.40 | 20.42 | 20,88 ] 19.12 18,16 | 18.41 15.83 18,36 17,95
T092 THM KBV RADIATOR alc s 15.65 | 17.22 | 17.47 | 16.55 18.68 | 18,93 18.44 17.44 13,16

“T093 =~THM RBVC CTR BM ~~-DGEC- "} 20:30 | 21061~ | 218742073 —|—28, 24 |"23T89 " [ 25710° [ 21,92 |IST0B" -

7094 THM WBVTR ROOT DGEC 12,96 | 1571 | 16.07 [ 23,77 14.42 | 16,11 14,15 12,95 12,12
7096 THM WBVTR RAD QT DEC 4,81 817 8,88 6.99 7.566 8,05 7.07 6,81 6.17
7098 THKM WBVIR STRAP DGC 14.82 19.32 19. 464 17.29 17,07 17. 74 14,81 15,66 14.84
7097 THM WB MT BAY 1 DGC 20.58 | 19,52 | 21,37 | 16.97 18.88 | 18,82 17.9Y 17.08 16,22
7088 THM WB MAT BAY 1 DGEC | 20.22 | 18,90 | 20,39 | 17.13% | 18.8% | 19,41 18.72 i7.63 18,52
7099 THM WBVTR SEP 3 julele] 18,60 | 20,55 | 21.05 | 18.45 | 18,48 | 18.91 18.26 17,54 17,32 |
7100 THM WBVTIR SEP 17 DGC 21.81 | 28.66 | 24.23 | 22.02 | 24.61 | 25.77 24,69 22,84 21,33
7101 THM WBVTE 1| CENT DGC 21.49 | 23.72 | 24.01 ] 21.63 20,67 | 21.47 20,51 19,31 15.31
7103 THM WEVTR 2 BAY DGC 17.46 | 18,92 | 19,32 | 17.23 | 17.66 | 17,90 17,50 16,69 16,46
7103 THM WBVTR 2 BY 15 DGEC | 21.00 | 23.16 | 23.82 | 31.73 | 26.34 | 27.98 28,74 24,21 21,85
7104 THM WEBVTR 2 CTR DEC - | 19,35 | 21,51 | 21.81 | 19,54 | 2o.g9 | 21.52 20, 51 19,08 17.58
7105 THM NETE B SEP § Dac 18,06 | 19,30 | 19.79 | 17.83 18.32 18.81 18,11 17,28 16,76
7106 THHM NBTR B BEP 1 DGC | 20.82 | 22.85 | 22.89 | 21.61 | 27,73 | 29,43 28.39 25,59 22,44
7107 THM NBTE BM CTR DGC 19.%7 | 21,04 | 21.34 | 18.51 | 21,93 | 22,82 21.93 20,45 18.61
7108 THM MSS MOUNT 14 DG 19.18 | 21.25 | 21.70 | 20.06 | 26,45 | 28.11 27.00 24,21 21,33
7108 THB OA -Y THRUSTER DGC 22,21 | 23.80 | 24.69 | 24.40 | 34.20 | 235.38 85,30 31,46 27,07
7110 THM M8 WBVTR BM DEC 18.14 | 20.06 | 20.58 | 19.18 | 18,56 | 20.22 19,87 18,30 17,37
711l THM OA +X THERUSTER DEC 20.30 | 19.92 | 21,22 | 13.07 | 15.42 | I9.851 19,20 18,20 17.50
7130 THM AUX F1 T DG 15.69 B.49 [-18.90 9.68 | 21.76 | 1%7.26 16.49 15,44 12,77
7181 THMAUX P2 T DEc 10,63 1,58 4 5.84 | 23.25| 31,93 32,03 22,74 7.09

*Funetien 7010 became invalid after an intsgrated circuil chip failure in the TMP on Orbit 4396,
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Table 11-2,

Landsat-1 Compensation Load History

Compensation Load Status*

Orbits 1 2 3 4 5 8 7 8
Launch 0 0 0 0 0 0 0 0
2 0 0 X X X 0 X X
6 b4 X X b4 b4 0 b:4 X
118 0 0 0 0 0 0
156 b X X x X 0 X X
194 0 0 0 0 0 o 0
197 X X b4 X b e 0 X X
701 b4 X 0 X X 0 X X
1410 X b4 0 X X 0 0 X
3484 X X X X 0 0 X
3644 X X 0 X X 0 0 X
3646 X X X bi4 X 0 0 X
4177 X X 0 x X 0 0 X
6872 X X X X X it 0 X
6566 X X 0 b4 X 0 0 X
8291 X X X X X 0 0 b:4
8348 X X 0 X X 0 0 X
8449 b4 X X b4 0 0 X
8472 b4 X 0 X X 0 0 X
8638 X X X x X 0 0 X
8928 X X 0 X x 0 0 X
9898 x x x x x 0 0

10410 X X 0 X X 0 0 b
11125 0 0 0 0 0 0 0 0
11126 X X 0 X X ¢] 0 X
11127 0 0 0 0 0 0 0 0
11133 b4 X 0 X X 0 0 X
12604 X X X bid X 0 0 X
13206 X X 0 x X 0 o 0
15584 X x 0 X 0 0 0
* Note: x=0N

0 = OFF
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SECTION 12
NARROW BAND TAPE RECORDERS (NBR)

Narrowband Recorder NBR-B, which was turned off in Orbit 15256, has remained inactive during the entire
reporting 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 orhital telemetry recording and
playback functions,

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

Table 12-1, NBR Operating Hours by Modes, Landsat-1
NBR oN OFF Playback Record
A 14765 18135 592 14173
B 11909 12666 476 11433

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

Function Typical Telemetry Values - Orbits
3750~

Mo, Name 6 3751 10862 | 15256 | 15888 | 17684 18718
10001 | A ~ Motor Cur. (ma)

Record 190,10 189,20 186. 31 192.63 192,63 195.8 197.4

P/B 180,00 178,69 180,00 N A, * ® *
10101 | B - Motor Cur, {ma)

Record 193,26 193.04 198,95 198,95 ¥ * *

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

Record 320,56 | 338.20 | 339.81 | 343.24 | 339.81] 8339.81 343,19

»/B 535,78 | 568,38 | 567.75 ] N.A, ¥ * *
10102 | B -~ Pwr Sup, Cur, (ma)

Record 317.62 336.05 350,00 346.75 * * *

P/B 570,78 553.63 867, 50 580, 51 * * *
10003 | A - Rec. Temp. (DGC} 25,47 34.40 23.60 22,00 23.00 21,20 21.20
10103 | B - Rec. Temp, (DGC) 24,58 23.41 23.41 23.18 18,18 19.54 19.09
10004 | A - Supply (VDC) =24, 47 =24 44 | 24,62 | -24.62 | -24.62| -24,62 ~24,62
16104 { B - Supply (VDC) =24, 44 -24,51 -24,29 -24., 57 -24,71 24,71 -24.71

N.A. =~ Data not available
* - No data, NBR-B out of service

Ls-1
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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 nominal,

Figure 13-1 is the AGC history at Goldstone, The scatter of data points reflect variations in the ground
station calibration and readout,
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Table 13-1, Wideband Modulator Telemetry Values, Landsat-1

WBPA-1
Function Orhits

Number Name 26 1594 1944 2085
12001 Trpt TWT Coll, {DgC) 36.7 38.20 39.90 39,90
12002 Helix Current (M) .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 84.99 34.80 35.21
12227 Loop Str, AFC Con Volt (1) {(MHz) -0,39 -1.29 0. 86 -0.67
12229 Mod Temp VGO (DgC) 21.93 20.31 20. 88 20,39
12282 +18 VDC Pwr Sup & (8) (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) 3.04 3.94 3.54 3,05
12238 ~G VDC Pwr Sup A (TMV) 5.28 5.26 5.18 5.12
12240 -24 VDC Unreg Volt A (TMV) 5,56 5.51 5.42 5.49
12242 Inv. Temp {Dge) 20,60 23.48 24,71 24.04

WBPA-2 .

Function Orbits

Number Name a3 4096 10602 15233 16987 17405 17824 18226 18660 19102
12101 Temp TWT Coll. (Max) (D2C) 35.38 34,24 35,96 29,77 23.49 26.26 23.88 27,19 29,75 16.78
12102 Holix Current {Ma) 7.82 T.70 .67 7.80 7.56 7.78 7.94 7.86 7.91 .86
12103 TWT Cath. Cur, (I\:Ia) 44, 30 43. 85 42,72 43.70 41.80 42,61 42. 65 42,96 43,05 43,18
12104 Forward Pwr (LBM) 43.57 43,57 43. 47 43.52 43. 34 4:_3. b2 43,49 43, 34 43,49 43.48
12105 Reflected Pwr (DBM) 31.59 32.79 32.62 33.07 32,42 32.71 33.11 32, 67 32,88 32, 80
12228 Loop Str, AFC Con Volt (1) {MHz) 1.11 ~0,78 ~1.12 -1,05 =-1.63 -1.47 -1.17 -1, 60 -1,36 -1.27
12229 Mod Temp VDC (D) 21,70 20, 88 21,50 21,78 22,64 18.956 20.45 23,59 21,45 19.65
12232 +15 VDC Pwr Sup A (2) {TMV} 2,68 2,69 2.69 2.65% 2.68 2.69 2.67 2.67 2,67 2.68
12234 -15 VDC Pwr Sup A (TMV) 5,80 5.98 5,982 5.81 5,97 5.97 5.80 5,09 5,98 5.9%4
12236 +5 VDC Pwr Sup A (TMV) 3,97 4,01 4.01 3.97 3,90 4.02 3.07 3,08 4,01 4,02
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 5.48 5.41 5.52
12242 Inv. Temp (DgC) 23.03 22.96 23, 86 23.66 21,26 19,16 23. 44 24.17 23.17° 20,04

(1) Satisfactory if not zero or -7.5

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

ATTITUDE MEASUREMENT SENSOR (AMS)

Telemetry output of the AMS confinues 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

Orbits
Function Description Units | 35 5099 | 10182 ]15254 | 17826 {18273 | 18677 ; 19102
3004 Case-Temp 1 DGC -|18. 92I 19.42] 19.71| 18.54 | 19.40] 19,04 ; 18,48 17.57
3005 Assel_nbly—Temp 21DGC |19.151 19.76| 19.96| 18.73| 19.74} 19.36}18.79;17.86

I8-1
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SECTION 15
WIDEBAND VIDEC TAPE RECORDERS (WBVTR)
WEBVTR-2 has not been operated since its failure in Orbit 148.

WBVTR-1 was removed from operétional service after Orbit 9881 because of high minor frame sync error
courts. The recorder has remained inactive since suspension of engineering tests after Orbit 10861.

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

Table 15-1. WBVTR-1 Telemetry Values

WBVTR-1 Functions Telemetry Values in Orbits

Number Name 15 5029 110088 | 15260 | 17810} 18259 | 18663 | 19090

13022 | Press. Trans. (PSI) | 16,12 | 16,11 | 15.98 { 15.73 [ 15,73 | 15.73 | 15.73 | 15.34
13023 | Temp. Trans, (DgC){ 19.50 | 21.84 | 20.81 | 18.55 | 19.50 | 19,46 | 18.36 | 18.11

13024 | Temp. Elec. (DgC) | 22.78 1 20.44 | 23,72 [ 15.00 | 15.38 15,45 | 14.82 | 16.40

Ls-1 15-1/2
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SECTION 14

RETURN BEAM VIDICON (RBV)

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

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

The Multispectral Scanner Subsystem operated nominally 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 number
of scenes imaged in the first 3 years of operation. TFigure 17-3 shows the number of scenes imaged alfter 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 Italy (37% of total) are not shown.

Table 17-1 shows typical telemetry values since launch. Recently, to prolong its life, the NBR is ON only
to span MSS operations. Now with MSS ON about 70% of the NBR ON-time, "averages" are much higher.
With thig adjustment, all telemetry values are nominal.

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 these levels (the second highest)
is listed in Table 17-2. Sensor § has declined most (22%) since launch. This is twice the average sensor
decline. Sensor 13 appears to he subsiding from its elevated level. It iz now only 11% above its lJaunch
level.

Line length history is also shown in Table 17-2, and remains satisfactory. Sun Calibrations, performed
every two weeks, continue to show nominal performance.

Ls-1 17-1/2
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Table 17-1., MSS Telemetry Values

Function Telemetry Values in Orbits
Ne, Name 20 5060 | 10587 | 15233 | 17824 | 18266 | 18660 | 19102
15044 FOPT 2T (DGC) |17.46 | 19.84'| 19.75 | 18.15 | 20.14 | 20.63] 19.56 | 17.67
15046 | ELECCVR T (DGC) | 19,37 | 21.83) 21,96 | 20,20 | 21.49 ] 22.18} 21.15 ] 18.82
15048 SCAN MIR REG T (DGC) | 16,35 | 19.77 | 20,48 | 20.94 | 23.63 | 24.59{ 23.49 | 19.56
15050 SCAN MIR.DR, COIL T (DGC} }15.94 | 19.30 | 19.78 | 19.21 | 22.64 | 23.48] 22.06 | 18.84
15052 | ROT SHUT HSG T (DGC) [16.91 | 20.07 | 20,23 | 18.74 | 20.52 | 21.05}] 20.04 | 18.27
15048 | FOPT1T (DGC) |[17.67 | 20.01 | 19.93 | 18,35 | 20.33 | 20.78] 19.75 | 17.89
15045 MUX PWR CASE T (DGC) 21,19 | 22,08 | 23.87 | 26.92 | 30.8¢ | 33.83 | 30.75 | 23.43
15047 PWR SUP T (DGC) |[17.41 | 20.00 | 20.21 | 19,83 | 21,88 | 22.87 ¢ 21.64 | 18.73
15048 | SCANMIRDR. ELCT (DGC) |16.12 | 19.41 | 20.23 | 21,16 | 23.83 | 25.16 | 23,89 | 19.25
15051 | SCAN MIR HSG T (DGC) |15.60 | 19,05 | 19.40 | 18.40 | 22.00 § 22.78 | 21.33 | 18.53
15040 MUX -6 VDC (TMvy | 4,03 | 4003| 3,98 | 4,02 | 4.07 | 4.08| 4,03{ 403
15042 | AVE DENS DATA (TMV) | L.67 | 2,13| 2,05 ] 2,28 | 2.08| 2.10| 2.17] 2.09
| 15054 CAL LAMP CUR A (TMvy | L12 | 12| 1.iz2| 1.12) 112 | 1,12 Li2| L1z
15056 | BAND 2+ 15 VDC (TMv) | 5.10 | 5,20 5,06 | 510 5.10 | 5.10| 5.10 | 5.10
15058 | BAND 4 +15 VDC (TMV) | 5.10 | 5.10]| 5,04 510 5.10 | 5.09 | 5.101{ 5,10
15060 | + 12 -6 VDC REG (TMrv) | 4.82 | 5,02 4,97 5,02 5.02 | 5.02| 5.02 | 5.02
15062 | + 19 VDC REC OUT (TMV) | 4.80 | 4.90| 4,97 | 5.03( 5.08 | 5.08| 5081 5.08
15064 | BAND1HV A (TmMv) | 5,10 | 5,16 | 5.124{ 6.12 | 5.13 | 5.13 [ 6.12{ 5.12,
15066 | BANDZ HV A (TMV) | 4,50 | 4.52 | 4.52 | 4.50 | 4.52 | 4.51| 4,51 | 4.50 |
15068 | BANDS HV A (TMV) | 4.60 | 4.62 | 4,62 | 4,62 [ 4.62 | 4.62 | 4.62 | 4.62°
15070 | SHUT MOT CON OUT (TMV) | 2,43 | 2,44 2,47 | 2,581 | 2,50 | 2.50 | 2.50 | 2z.50
15041 | S/D CONV REF V (I'Mv) | 5.93 | 5.93| 5.87{ 5.93| 5.93 1 5.93| 5.93 | 5.93
15053 | SCAN MIR REGV (TMV) | 4.42 | 4,51 4,51 ) 4,61 | 4.60 | 4.61 | 4.61 | 4.60
15055 | BAND1+15V (TMV) | 4,97 | 4.97 | 4,92 4,97 | 497 | 4.97 | 4,97 | 497
15057 | BANDS+ 15V (TMV) | 5.00 | 5.00| 4.94 | 5,00 | 5.00 { 4.9 | 5.00 | 5.00
15059 -15 VDC TEL, (TMV) | 5.02 | 502 5,02 502 5.02( 5.02| 5.02 | 5.02
15061 | +5VDC LOGIC REG (TMV) | 4.82 | 4.81| 4.77 | 476 { 47w | 47| 4.5 | 478
15063 | -19 VDC REG OUT (TMV) | 3.43 | 3.39 |- 3,50 | 3.58 3% 3.57 3.}57 3.58 | 3.57
15071 | SCANMIRDR. CLX  (TMV) | 1.93 [ 1,97 | 1.98| 2.c0 | .97 | 2.00 1.99 | 2.00
17-9
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Table 17~-2. MSS Response History
Landsat-1
Quantum Level for Selected Work
(0=Black: 63=White)

Quantum Level

15t Year ——w|a-2nd Yr-wte—3rd Yr—w|€——4th Yr.—®| % Change

. 13-14 This Since
Band | Sensor | Lauwnch | 2-4 Quar, 5-8 Quar, 9-12 Quar. | Quatr. Quar. | Launch

1 43 39 39 38 37 37 -14

2 44 39 40 40 39 38 -14

3 43 38 40 40 39 39 -9

! 4 43 38 39 39 38 37 -14

5 41 36 35 34 32 32 -22

6 43 39 41 41 40 39 -9

7 47 43 43 42 41 41 -13

8 46 41,5 4] 41 40 39 -15

9 47 44 42,5 42 41 40 -15

2 10 46 42 41.5 41 41 40 -13

11 47 42,5 42 42 41 41 -13

12 45 43 42.5 42 43 41 -9

13 46 46 49 51 52 51 +11

14 44 42 42 42 42 _42 -5

15 45 42.5° 42 41 41 40 -9

3 16 40 37.5 37.5 37 37 37 -8

17 42 39 40 40 40 40 -5

18 44 40 40.5 41 41 40 -9

19 28 28 27 25 23 23 -18

20 25 26 25 - 23 21 20 -20

21 26 27 26,5 25 23 23 -12

4 22 23 23 22 21 19 19 -17

23 22 22.5 23 21 21 20 -9

24 24 23.5 24 23 22 22 -8

Line

Length | 3221 3219 3217 3216 3215 3215 - 0.2

17-10 Ls-1
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SECTION 18
DATA COLLECTION SUBSYSTEM (DCS)

The Data Collection Subsysiem 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,

LS-1 18-1/2
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SPACECRAFT OREIT REFERENCE TABLES

FROM JANUARY 1976 THRU DECEMBER 1977

ORBIT 17519 THRU 27711

FLIGHT DAY 1257 THRVU 1987
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LANDSAT=1

e ANS 19T

1 I GHT | FI IGHT | SPALECRAFT | REFERENCE i REF | CYrLE |
b DATER 1 DAY 1. DaY 3 anlrs 1., uR3ITS__ DAY 1 Neas |
1 11 111257 ) 17519 17532 | | 8= 98 | . 7.0.. 70. |
| 2 1 2 1 1258 | 17533-17545 | 93=111 |} 8 70 |

_1 3_1 3 1. _ 1259 _ 1. 175%6=17589 | _112=12% .| .9 1| _.720. ..
| 4 % | 1260 1 17560-17573 | 126=129 | 10 | 70 |
| & | B 11261 _ 1 1757417387 | _1%0m153__ 1 11,470 L.
| 6 | & | 1262 { 1758&5=17501 | 154=1467 1 12 70 f
b T 7). _1283 | 17602=17615 | _16R=1k1_ | 13 {__70 _4._
| B & | 1P ) 17616-17629 | 18P-19%5 | 14 | 9 |
4 9 91 1265 | 17630=17643 | 196=209 1 15 {0 |

T io i 10 | 1266 | 17644=174587 | 210=223 | 1e 1+ 20 |
i34 LAY 3 o_a267_ 1 17655=17571 | _2P48=237 | _ 17 L.__70_ .1
| 1?7 12 | 1268 | 17672=17635 | 238 251 | 18 70 |
1 43 1 431 1269 | 1768m=17599_| _ e 1L, SO SRR W I, 5 S
I 1k | té ] 1270 1 1770u~177137 13- 28 | 2 10 71
C 3B .15 . 274 1 A7714=17727 | . P9= 42 | 3 71 )
P16 1 16 | B72 | 17725=177%1 | 43= 56 | 4 i |
L A7 3 A7 | 1273 1774E=17755 | 57= 70 | S 1711
P18 18 176 | 17756=177869 ) 1= B4 | 6 | 71 ]
19 ) A% (1275 ) 17770=17783 | __ 85~ 9% _ ) 7 i.__ 71 __| .
1 20 y 20 | 1276 | 177B4-1773%6 | g99-111 | 3 71 |
21 1 2y 31277 | 17737=17810 J__ 1iR=iFS | __ 9 1 w1 _1_.
| 22 § 22 | 1278 | 17811~ 17a24 | 126= 139 | 10 | 71 [
L 23 ) 23 1 1273 3 17825=17438 1 1hkp=183 | 11 1 21
I 28 | 24 | 1260 | 17839=178%2 | 154=167 | 12 | 71 |
|25 1 25 1281 _|_17853-17+466 | _16R=1fy _| 13 . _ _71__|_.
| 26 | 26 | 1232 | 17867=17380 | 137=195 | 1& | 21 |
1 B7 3 B7 |_ 1883 1  178531-17A9% |  198=209 _j 15 | 71 |
b P | 28 1 1234 | 178IR«17938 1 21n0=223 | 1s | 71
P9 1 P2 1 1285 ) 178909-17922 | 22%=237 _1 17 | __ vl I _
I 20 20 | 1236 | 1792317936 | 23R~=2n1 -0 | 71 |
I 31 131 11287 1 17937=17350 | 1= 1a 4. _41 0 .2 1.
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FE321976

T e L L gy L e L P L L LA Ly L LT L S R L Y

I | GHMT | FI1GHT | SPACECRAFY | REFERENCE | REF | CYrLke |

i DATE 4 DAY NAY Ar3ITS | BRBITS | DAY | Nme
L 31 32 ) 41788 ) 17951=17356% | 15~ 28 | 2.1 72|
r 2 1 33 ] 1289 | 1796L=17978 | 29~ 42 | 3 72 |

| 34 3% 1 1280 3 17979217392 | __ 43" 56 |_...4% 1..72 _I.
i 4 4 35 1291 | 17993-180p¢6 | 5770 | 5 | 72 |
P 5 4 36 ) 1292 ) 18007-~18020 j 7i= 34 6 | 72 |

i & 37 . 1293 ) 18021=18034% &5« 98 7 72 |
1.7 1. 38 ) 91294 | 1&035-18047° ] _ 99=111 | _B | 42 |

[ B 1 39 ) 12987} 180448-18061 | 11P=125 | g 72 |

i S | 4p | 1296 | 18062=18075 1 126%139 | 10 72§

i1 1o ) #i } 1297 ; 1807e6=18089 ; 1lig=1i53 | 11 12 |
I -11 ) %2 | 1P98 - | 18090=1&103 | 154+167: | 12 | 72|

I 12, | &3 | 12989 | 18104-18117 | 1s68=131 | i3 72 |
L 13} 4% | 1300 ; 1811s=18131 -] 1&p=195 | 14 | 22 |
| 14 | 45 1301 ! 18132-18145 ! 196=209° ] 15 | 72 |
10 1% 4 46 ) 1302 | 18146=18153 | 2ip-223 | 16 | 72 .
i 1e | #7} 1303 |- 1&160=18173 | &z24=237 | 17 | 72 |

1 17 1 &8 | 130% | 18174=18187 | 238=251 | 18 | 72 T
j 18 1 49 ] 1305 | 1R13x=-18201 | 1= 14 | 1 73 |

| 49 1 50 | 1306 | 18202-18215 | 45= 28 | 2 4. 73 -[_
207t 53 | 1307 | -1821G=i8229 71 29 L2 7 377 T3

| Pt} B2 | 4308 | 1823(¢=-18243 | 43= B6 1 & 3 73

| 22 | b3 | 1309 | 18244«15257 | S7= 70 | 5 73 |

1 23 | 5% 1310 | 18258~18271 | 71= 8B4 6 | 23 |

I 2% | b5 | 1313 | 18272=18285 | BEh= g~ 7 737
- 25 | 5b | 1312 | 18286=18298 | 99=111 | 8 | 73 |-
i 26 | 57 | 1313 | 1#299=1831T2 T 1i~~{25 | I T3 |

{ 27 | 58 | 131% | 18313-18326 | 124«=139 | 10 73 |

[T P% . B9 | 1315 | 1832718340 1 TA5-1s3T 1 1t 1 FI T
. P2 | 60 1 1316 | 18341=18354% | 154=167 | 12 | 73 )
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MAR21976

LIS I X AL LI L Sl iYLl LA A LA Ll At At b ol T L b bl b Ll L L LR P b

| | GMT | FiI 1GHT | SPACECRAFT | REFFRENCE | REF 1 €YrLg |

I DATFE | DAY_| DAY | EGCERE { ARBITS_ . 1 DAY _1__ Nas L.

I 1 161 11317 1. 18335=18368 | __16Rwla1 . .43 (. 73, |
i 2 1 62 1 41318 | 1R83649=18382 | 1&7=135 | 14 23 )

| 3 1 63 1319 [L18383=18396 |__ 1946*209 ). AS5.|_._. 73 ) .

| &% | 6#& | 1320 | 18337«18410 | 21q=223 | 16 | 73 )

| 5 1 65 | 4321 | 18411=1842% | 2p4=237 | 17 1 73 |

I b 1 6B | 42322 | 18425~184338 | 238-251 | i® 23 |

] 7o 4 ab7. 1 1323 ___ 1 .18439=18452_| 1 i% 1.1 1 74 __J

| B | 68 | 132% | 1845318486 | 15« 28 | 2 1 L

| 9 1 68 | 1325 | 1R467-184R0 | 29= 42 | 3 1 7%

I 10 |+ 70 | 1326 | 1R481{~1849% | 43+ 56 | 4 7E

L 41 1 71 1 4327 _1%495=1&R08 L R7=_70. 1.5 . ..7% __1_.

I .12 | 72 | 1328 | 18509-18522 | . 71~ 84 | 6 1 76

L 43 | 73 | 1322 | 18523=18535 | 85= 98 ) 7.1 74 |

| 1% 74 1330 | 18537-18545 | 9g9=111 | 8 T8
_ 115 1. 78 |_ 1331__.1..18530~18563 | 11p*i25 (. 9 ) 7% |

i 16 | 76 | 1332 | 1R554=18577 | 126=139 | 10 i 74 |

A7 1 77 1 4333 | 18578=18591 | 440+«153 1 11 ) 74 |

| 18 | 78 | 433% | 1853°-18k05 | 454=167 | 12 i 74 |

48 + 79 ) 4338 | 18606-18649 | 3168=18) | 13 | e LA

| 20 B0 |. 1336 | 18620-18A33 | 187«135 | 14 | 24

L 21 3 Rt g 1337 | 1RE34=1fab47 1 196=20% 1. _A5..1.. 7h_ |

| 22 | 82 | 13332 | 1864u=18661 | 2in=223 | 16 i 74 | -

| 23 183 | 14339 | _18662~18670 | 2P4=237 4 17 i 4|

| 2% | &&% | 4340 | 1R6760=1848% | 238-251 | 18 | 74 |

25 ] &S 1 1341 1 18690=18703_1_ . = % g_ .1 |__.2%__1
1 26 | 86 | 1342 | LB7D4=18717 | 15« 28 2 | 75 |

L @7 &7 ) 1343 | 1871818731 | 29= 42 | __3 | 79 .1

| 28 | &% | 1344% | 18732-18745 | 43« B& " 4 ] 79 )

L 23 § 89 | 1345 | 1874e=18759 | 57= 70 ) . 5.3 75 L.

| R0 § 98 | 1346 | 18760=18773 7ie &4 | b | 75

31 } %91 | 1347 | 18774=18787 | __ A5= 98 | 7 1....25 1.
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| i GMT | Fr IGHT 4 SPACCCRAFT | REFERENCE | REF | C¥rle

[
I DATE | DAY | DAY | _BR3IFS 1 BRBITS | DAY | Nae |
i 1M 92 | 1348 | 1878==18370 | g9-111 | 8 75 I
I 2 | 93| 1349 | 18801-1881% | 11P=125 | 9 ) 75 |
i 3 | 94 | 1350 | 188!5=18Az8 | i28%=13% | 10 | 75 |.
I 4 | 55 |- 1351 | 1882Y-18342 | 140=153 ; 11 1 75 |
| 5 )} 9b | 4352 | 1R843=-18356 | 154=167 | ‘12 | 25 |
I & 97 | 4353 | 1&857~18370 | 168=1s51 | 13 | 75 |
b7 1 98 | 13b4 | 18B71=]&AB4 | 182,195 | 14 75 )
|8 ) 99 4355 | 1&&85-1&x94 | 196%209 | 18 | 75 |
I 9 1 100 §_ 1356 | 18899-1%912 | 21p%223 | 16 | 75 |
y 10 | 104 | 1387 | 18913-18926 | 224-237 | 17 ] 75 |
[ %1 ) 102 | 1358 4 18927=1824Q | 238=251_ | 18 | -
| 12 | 103 | 1359 | 18941-~1%954 | 1= 14 1 76 |
_ 133y 10% | 1360 | Y8555-18368 ) ,45- 28 | 2 | 76 |
f 1% ] f0b | 1361 | 1¥96Y9=183RK2 | 249%= 42 | 3 26
115 | 106 | 1362 | 18983-18996 | 43= 56 | 4 | 76 |
| 1s | 107 | 1363 | 18937-1901{0° 7 87+ 70 5 1 76 )
| 47  40® | 4384 ) 19011=-19924 4 1= 34 | & 4 16 |
| 18 | 109 | 1365 | 19025=19038 | &6~ 98 | 70 - 76
i 1% | 110 | 1366 } 19039=19051 |  S99=13i1 | 8 }  v6_ |
v P0 | 111} 13e7 T 19032~ 19055 I Ti1R=125 T 9 76 |
] 2 1 112 | 1368 ) 1904619079 | 126=135 | 10 -
y 22 | 113 | 1389 | 19080-19093 | 140=153 | 11 | 76 |
23 | 11% | 13709 | 19094=19107 | 154=167 | 12 j 76 |
| 2% 1 113 7 4371 | 1910#=19121 | 1e3=181 | 13 | 76 |
| ®B _j 116 | 1372 ) 19122-19135 | 182=195 | 1& 76 1
| @b 1177 1373 | 19136~194497 {94%209 | 15 . 76 |
L_P7 j 118 1374 | 19150«19163 | 210"223 _ [ _ 16 ) 16 |
| 2d | 118 | 13757 T i9ies~19{77 1 2247237 | 177 76 )
t 29 | 420 t 1376 | 19178=19181 | 23R-=251 | 18 | 76 |
| - 30 ) J24 | 1377 7 19192-19205 | 1= 1F ) 1 2777
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A ANDSAT=%.... .

MaAYz1976
! 1 GMY | FIIGHT | SPACECRAFT | REFERENCE [ REF | CYrLE |
{ DATE | DAY ) DAY BRBITS [ eRBITS 1. DAY . Neae. |
5| 1 1 122 | $378 | 192Q6~19219 1 _ 185= 28 _|._.__2 J-.___.'z‘?.ﬁ
" 2 | 123 | 1379 | 19220%19233 | f9= 42 3| 77 |
} 3 L 128% 1 1380 | A9234=19247 | 43= BE | I Y ¥ A |
1 4} 125 | 1381 | 19245-1925671 | 57= 70 5 27 )
1 B | 26 | 4388 | 18262=19275 | 71= 84 6 | 77 __
| 6 | 127 1 1383 | 19274=19289 | &g= 898 | 71 77 |
i 7t 128 ) 138% | _19290=19302 (. __99=111 . . B | _77__1.
[ & 1 129 | 1385 | 19303-19316 | 112=125 9 77 |
i 9+ 130 | 1386 |- 19317-15330 | 124=139 ) 10 . =7 |
I 10 o} 13%Y | 4387 | 19331-19344 | 14p=153 11 | 27 |
{11 ) 432 1 1388 ) )9345-19358 | 4154167 ) 12 \___v7 _.i.
12 § 133 | 1383 19359-19372 | 168=181 | 13 | 7|
Lo %3 |..43& | 14390 1 19373=19386 | 1822195 _ | 4.4 27 _.l1_
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| % 4 3B | 1657 | 23096-23109 | 140=i53 | 11 | CY )
l § | 36 ; 4658 | 23110-23123 } 154=167 . 12 | a2, |
1. & | 37| T+689 | 23124%23137 | 168%181 | 13 | 2. |
1 7 | 38 | 1660 | 2313%=23151 | 3187=195 | 14 a2 |
i 8 ) 39 ) 4661 | 23132-23165. 1967209 | 15 | 2. |
i 9 t 40 ) 1682, 4 23166=23179 | 2i1n=223 | 16 | . @2 |
b 10§ 43 | 1663 ) 2318023193 | 224237 | 417 | - @2 |
[ 131 | 4B | 1668 | 231%4=232p7 -y 238=251 .3 18 a2 1
j 82 | #3 |7 1685 | 23208-23221 | 1= 1% | 1 | &3 |
[ 13 | 4k 4 41686 | 23222=-23235 | 15=.28 ; 2 | a3 |
bo-ts T 48 1867 ) 23236-23242 | 2%= 42 | . 3 | ad |
| 15 | 46 | 1668 | 2325Q=23263 | 43= 56 Y 1 -=ad |
| 16 | &7 | 1669 | 23264=23277 | 57= 70 . B i a3 |
i 47 | 48 | 1670 | 2327g=23291 | 1= &4 | 6 | a3 !
I 18 } 4% ) 1671 | 232%2-23305 | 85= 98 7 1 ad |
L 19 | 5@ | 1672 ) 23306=~23318 99=111 ) 38 23 |
| 20 .} . Bl 1673 | 2331923332 | 112-125 . 9 | ad |
| 21 1 52 | ¢+87k. | 23333423346 | tPe=139 | 1D | ai |
| 22 | 53 | 1675 | 23347-23360 | 140=153 | 11 § @3 |
| 23 '} Sk | 4676 | 2336123374 | 454167 | 42 | a3 |
b_ 2% § D3 | 4677 | 23375=23388 | " 168181 | 13 | ad |
| P25 | B& | 4678 | 23389«23402 4 187=195 | 14 1 ' a3 |
} @ | 54y 1673 | 23%03=23416 | 196%209 | 5 | CE
] 27 | B8 | 1680 | 23417=23430"| . 210*223 | 16 | a? |
( 28 | B5¥ | 1831 | 23%431=23%4% | 224=237 | 17 | a3 |

i-------...---.--.-----------‘---.--------...--'i!--.ﬁ------.

Ls-1



IANDQATﬂi

MAR# 1972

LI I X L L R L Y ey L Ly ey L Yy L L I T L T YT L YTy

I I GMY | Fi IGHT | SPACECRAFT | REFERENCE | REF | CYrke |

i _DATE | DAY | DAY | aRB1Ysg { ARBITs | DAY | Nur |
.-.--.-ﬁt-.--'-!--------------‘.-----...-.----------------.‘q--
I 1.1 60 | 9682 | 23445=23458 | 238-251 | 138 a3 |
I 2 | 61 | 1683 | 23459=23472 | 1= 14 | 11 aé
| 3 | 62 | 4684 | 23473=23486 |  16= 28 | 2 |  ak
i 4 | 63 | 1685 | 23487-23500 | 29= 42 | 3| a4 |
l 5 | 64 ) 4686 | 23551-23514 | 43= 56 | 4 | af |
i & | &3 | 1687 | 2351bh=23528 | 7= 70 | 5 Qs |
i 7 [ 66 | 14688 | 23529=23542 ) 71~ 84 | 6 | af i
] 8 | &7 | 1689 | 23543=23536 | Eg= 98 | 71 af |
i S ] 68 ] 1690 | 23557=23559 | 99=311 1} 2 i a4 |
1 to } 68 ] 1869%t | 23570=23%83 | 112=12% 9 ad
L4t 1 70 1 1692 | 23584=23597 | 126=139 | 10 | a4 |
| 12 | 7% i 1693 | 23898-23611 | 1&n*153 | 11 | ag
113 1 72 | _+69% 3 2361223625 | {54=167 | 1z | ay |
| 14 4 73 | 1695 | 2362623639 | 1e68~181 | 13 | o4 |
115 | 78 j 4696 ¢ 23640=23653_(  182=195__ | _ 14 | a4 |_
| & 3 T8 | 1697 | 23694=23867 | 196=209 | 15 | CL I
1 37 3 76 | 1698 | 23658-23s81 | 210=223 | 16 3 a4 |
18 77 | 4899 | 23682-23695 | 22:=237 | 17 | a4 |
| 48 78 | 1700 3 23696=23709_ | P38=251 | 18 3 a4 |
i 20 } 79 | 470% | 23710-23723 ) 1= 14 1 ad
Foe1 1 80 4 +702 | 23724«23737 | 15= 28 | 2 1 a8 |
1 22 | 8% | 1703 | 23738=23751 | 29= 42 | 3| CL
L 23 1 8R4 1704 | 23752=23765 | 43s 546 4 3 af |
i 2& | B3 { 1705 | 23766=23779 | 57= 70 | 5 ) ad |
| 25 | BH | 17086 | _23780=23753 | 71= 84 - & 1 al ]
| 26 } 85 | 1707 | 23794=23307 | 85+ 38 71 a3 |
| @7 | 88 | 1708 | 23808=23320 | S9~111 | R | a5 |
| 83 } 87 1 4709 | 23821=23834% | 112125 | 9 | as |
} 29 | 88 | 4710 | 23835=23R48 | 126=i39 | 10 | a8 |
i 380 )] 83 | 171t | 23849=23562 | 14p=153 | 11 ad |
i B3 90 ) 1712 | 238463=23376 | 154=167 | 12 a8 |

B-17



B-18

LANDEAT=1

APR21972

L Y Y R L L e L Lk F kL Rk L L o L R i

] I GMY | F1 IGHT )| SPACECRAFT | REFERENCE | REF i CYFLE |

| DATE & DaY | DAY | 8RBITS | 8RBITS | DAY | Naa

{ 1 1 9% | 1713 - | 23877=23890 | 1&&8=1381 | 13, ad |
i 2 § 92 | 1714 | 23891=23904% | 182=195 | 14 ab .
| 3 |- 93 | 1715 | 23905~23318 | 194=209 { 18 af
i & } 9% | 1716 | 23919=23932. | 2i0=823 | 16 i eSS |
{ E | 98 4 1717 | 23%933=23946 | 224=237 ) 17 25 |
I 6 } 96 | 1718 | 23347=23960 | 23&=291 | 18 | o9 |
I 7 4 97 | 1719 | 23961=23974 | _1® 14 i1 abd |
| 8 | 98 | 1728 | 239/5-23988 | 15= 28 | 2 | ab |
i S | 9% ) 1724 | 23989=24002 | 29« 42 | 3 i a6 i
1 0o ) 100 | 722 | 24003=24016 | L3= 56 4 b ab |
o1 101 | 1723 § 2401724030 | 87= 70 5 aéd |
. 12 ¢ 102 | 1724 | 24031=2404% | 7i= 84 | & wé |
{13 p $103 | 1725 | 24045=25058 | 85« 98 7 1 aé |
i 4% | 10# | 1728 | 24058«240371 | 99=111 | 8 | ab |
I 15 | 108 | 1727 ; 24072=2%p85 | 112=125 9 ol |
) 16 | 1086 | 1728 | 24086=240599 | 124~139 | 10 i ad |
i 17 1 107 | 1729 | 24100=24113 | 1&p=3153 | 11 abh |
I 158 | 108 | +739 ) 2417 -=24%127 | 15&<167 | 12 | a6 |
P18 1 109 ; 1731 | 24128=24141 | 168«181 4 13 aé |
I 20 | 110t 1732 | 2414%2-24155 | 182=135 | 14 aé |
F 21 f 123 | 1733 | 24156«24169 | 198=209 | 15 | aé |
I 22 112 | 173% | Z28170=2%183 | 21p=223 | 1% | a6 |
123 | 113 | 4735 | 24184=24197 | 224=237 | 17 i 26 |
|| 8% | 11% | 1736 | 2419&=2%211 | 23R=251 | 18 | a6 |
I 25 1 115 | 1737 | 24212-24225 | 1= 14 | 1 aZ |
b 26 ) 116 | 1738 | Z4226=24239 | 5= 28 | 2 | 8% |
| 27 | 117 | 1733 | 24240=24253 | 28= 42 3 s |
| 28 | 118 | 17%Q | 24254=2%267 | 43= D6 | 4 al |
{29 | 118 | 1741 | 2426R=24281 | §7= 70 | 5 | aZl |
I 30 | 120 17%2 | Z4cB2=2#235 | 1= B4 ) 6 YA

L8-1



Ls-1

LANDSAT=4

MAYZ1972
| I gMY | B IGHT | SPACECRAFT | REFERENCE | REF | CYFLE |
1 DATE | DAY ¢ DAY | BrRBI¥S ] BRBITS | DAY No e |
| i | 123 1 1743 | 24226=24309 | Ehe 9§ | 7 1 al |
) 2 |} 122 1744 | 24310=24322 | 9g=3111 | 8 | e? |
| 3 | 28 4745 | 24323=24336_ | 112=125 | 9 1 a? |
I &} 12% 1746 | 24337=24350 | t26=132 | io ¢ a7 |
| § 1 428 | 4747 | 24351-2a364% | t&n=453 | 11 1 aZ |}
i & |} 126 | 1748 | 24365~24378 | 1S4=167 | 12 | aZ |
| 7 L 127 | 1749 | 243759=24392 | 168=181 | 13 ai |
] B | 128 | 4750 | 24393=24406 | 18&8p=195 | 14 oZ |
I S L.129 | 1751 | 24407=24420 | 194=209 | i i al |
I 10 | 130 } 1752 | 2421-2443% | 210=223 | 16 a7 i
L 41 1 133 t 1753 | 24435-24448 | P2a4=237 | 417 | o7 |
| 12 | 132 ) 1754 | 2444924462 | 238=251 | 18 Q7 }
L 43 | 133 § 4758 | 24463=P4476 | 1= 1% | 1 a8
| 1% | 134 | 1756 | 2447724490 | 18= 28 | 2 | q§ I
L 15 | 138 | 4757 ) 244391=R&504% | 29=_ 42 | <1 a8 |
| 15 | 138 | (758 | 24505=24518 | 43~ 56 .y & ad |
L 17 | 137 1 4789 | _24549~24537 | 57= 70 5 1 a8 |
[ 18 | 138 | 47860 | 24533=24346 | 71= 84 6 | a8
| 19 | 139 ¢ 1761 | 24547=24560 | AS5e= 98 ! 7 | af ]
I 20 | 140 | 1782 | 24B541=24573 | S9=111 8 a8 |
L 21 ] 143 | 1763 | p4574«=24387 |  112=128 | 9 a8 |
| 22 | 142 | 1764 | 2u4584=24601 | 126%139 | 10 ; a8 |
| 23 | 143 | 1765 | 24602=24415 | 140=153 | 11 1 a8 i
| 2% 1 44 | 1766 § 24616=2462% | 184%4is67 | 12 | ad |
L 25 | 145 $767 | 24630=24643 | {68=131 13 : a8 |
I B6 | 146 | 1768 | 24644=24657 | 182=195 | 14 | ad |
i 27 } 147 | 1769 | P4653=24471 | 194209 ; 15 i a8 |
| 28 )} 148 | 1770 | 24672«24685 | 2107223 | 1é& ) «8 |-
| 29 1 14F | 1771 | 246R6=24699 |  2P4=237 | 17 4 af
| 30 | 150 | 1772 | 24700=-24713 | 23R+-251 | 18 ad
1 31 _15% | 1773 { 24714=24727 | 1= 14 1 A | 99 ]

B-19



B-20

LANDSAT=1

JUNF1877
! | GMY | Fi1 IGHY | SPACECRAFT | REFERENCE | REF 1 CYrLe |
- DATE | DAY | DAY BKBI¥YS | BRBITS | DAY | Nue |
1 11 152 1 477% | 24725=2474)1 | 15= 38 | 2 | o9 |
t 2- 1 183 | 1775 | 24742=24755 29" 42 | 3 ag )
b3 1 184 | 1776 | 24756=24762 1| 43~ 56 | 4| a1
| 4 | 185 | 1777 } 24770=24783 | 57= 70 ) 5 | a3 |
1 §_ 1 156 ) 4778 | 24784=24797 | 71~ B4 ) 6] ad |
i @& | 187 | 4779 | 24798=24311 | 8= 98 | - 7 e |
7 1 158 | - 4780 } 24812%24824 1  99-111 | 8 | @9
- "8 | 15% | 478% | 24825-24338 | 117=125 9 ), &9
b8 | 160 1 1783 | P4B839%24352 | 126=139 | 10 | ag |
(- 10 | 1861 | 1783 | 24853=24866 | 140=153 | 11 | ad |
- $1 ) 162 | 4784 | 24867=243B0 [ .154=167 1 12 | ad |
112 ) 163 | 1788 ; 24881-24494 | 16R=181 | 13 | CEI
L 23 ) 164 | 1786 | 24895=249p8 | 182=195 ; 14 | ‘&3 |
1 1% | 165 | (787 | 24909=24922 | §9&=209 '} 15 | a9
|15 | 168 | 4788 ; 24923=24336 | 2ipn=223 | 16 | a9 i
I 1g | 17 |- 1783 | 248B37=24950 [ 224-237 | 17 | a9 |
b 17 1 168 | 1790 | 24951~24984% | 23R=251 | 18 | al |
] 18 | 16¥ | 1791 | 2496L=24978 | 1= 1% | 11 1in0 i
.1 .18 } 170 | 1292 | 24979=249%2 4 16= 28 | 2 1 1na0 1
[ 20 } 17% | 1783 | 24933=25006 | 29= 42 | 3 | 1a0 |
I 21 . ) 172 | _179% | 285007-25020 I 43= 56 .1 1ng |
| 22 | 173 | 1798 | 25021=2503% | 87= 70 | 51 In0 |
{ 23 | 174 | 1796 | 25035~25048 | 7i= B4 | 6 ) .1a0 |
i 2% | 179 | 1797 | 250%9-25062 |  B5= 98 | 71 InG |
| '2% | 178 | 1798 - 25063=25075 ) 99111 | B 1" 1aQ |
I 268 177 ) 1799 | ZzB0Q7e~-25089 | f12=-125 9 1 10
| 27 1 178 | 1800 ) 25090-25103 | 126=139 | 10 | 1a0 |
| 28 | 179 | 1801 | 25104=25117 | 140=154 | 14 | ia0 |
|29 § 180 § 1802 | 25118.26131 | 154=3&7 | 12 | 1aB |
| 30, ) 18% | 1804 | 25132«2514D | 3é8e313]1 ; 13 1nQ

3 N .
--.-h---ﬂ----.-..--------------l-----.---’-c--_------&---------..

_Ls-1



LLANDSAT=1

jlr1972

RN I AL S I ey T S e Ny TN AR A e S T e P T e A R RN S ARy E e, FewE

! } gMT | FI IgHT | SpPACECRAFT | REFERENCE | REF | Cyrke |

D DAY CAY ara 6RB DAy N v
{ 1 | 188 | 1804 | 25146-25159 | 182195 1 14 | 1nd |
| 2 | 188 y 1805 | 2516085173 | 1396=809 | 15 1 1a3 |
L 3 | 1B% | 1806 | 25174=-25187 ) 210=223 | 16 [ inQ |
i 4 | 185 | 1807 | 2518825201 | 224+237 | 17 | 1a0 |
| B ] 186 | 1308 | 25202-25215 | 23R=25%1 | 18 3 1m0 |
I & | 187 | 1809 | 25216=2BP29 | 1= 1% | 11 1nl |
{ 7 1 188 1 1819 | 2523025243 | 15« P8 21 inf 1
{ 8 | 189 | 1811, | 25244=25257 | 29= 42 31 1r1 i
i 9 | 190. | 1812 | 25255=25271 | aiw 56 4 1 tnl 1
i to 1 191 1 1813 | 25272-25r85 | 87= 70 | 5 | 1ial |
i 31 1 182 | 1814 | 25286=25299 | 71 B4 6t ini |
1 12 § 198 | 1815 | 25300-25313 | 85= 98 | 71 ini |
L 43 f 19% | 1816 | 25314=25326 | 99=111 | & 1 1al |
| 1% 195 | 1817 | 25327-25340 | 11P=325 | 9 1 1iml |
45 4 196 ¢ 1818 | 26341-25354 1 126%139 ) 10 | 1nl_ |
I 16 | 197 | 1819 | 25355«25368 | 140-153 | i1 | 1rl
L 17 } 198 | 1825 | P5369=25382 |  154=167 | 12 | inl )1
i 18 } 199 | 4821 | 25383-253%96 | 168481 | 13 | iail |
P19 3 P00 j 1822 | 25397-25410 | 18P=195 j 14 1 sl |
I 20 ) 20%f | 1823 | 2541120424 | 194=209 | 15 t 1Al |
{21 1 202 | 1824 | 25428%-25438 | 21n=2823 | 16 | im%t )
! 22 ) 203 1 1825 | 2543926452 | 224=237 | 17 ¢ iml |
] 23 | P0% | 1826 1 2545325466 | 23R=25%1 18 | 1nl
| 2% | 205 | 1827 | 25447-25480 | i 14 1 1a2 |
|25 | 208 | 1828 | 25481-25494 | 15= 28 | 2 1 1m2
| 26 | 207 | 1829 | 2543525538 | 29= 42 | A 12 |
| 27 | 208 ] 830 | 2550925522 | 43= 56 | b | 1n2
| 28 | 209 1 183% | 25523258936 | 7= 70 | 5 1 1a2 i
} 29 | 210 ;1 1832 | 25537=25550 | 71~ 34 | £ | 1.2 |
| 30 | 211 | 1833 25551 -25564 | E5= 98 | 71 a2 |
§ 31 | 212 | 1834 _L_25565-25377 H 99=111 | 8 | 1a2 I
BAVERgEt e fo s U S et sy s ratreerafog eSS Sanw St Y esaea®, Seyew

B-21



B-22

. LANDSATe1

AUG21977

L e s Ly L L L L A A L Ll

1 } GMT | FI IGHT | SPACECRAFT | REFERENCE | REF | CYFLE |
\ DATE 1 DAY | DAY | SRBI¥S |  BRBITS | DAY. | Nee |

i 1 | 243 1. 1835 | 25578«25391 |  1iP=i25 | 9 [ in2 |
I ‘2 ) P14 | 1836 | 25592=25605 | ,.126=13% | 10 | in2 |
I . 3 | 218 | 1837 1 .25606225619 4 $40=153 | 11 1 1n2 |
i 4 | 216 | 1838 | 25620=25633 | 154%487 | 12 I 1s2 |
I B 4 247 | ¢839. ) 25634=25647 | 468=3181 | 13 1 12 |
1 & |+ 218 | 1840 | 25648-25661 | 182+19% | 14 ¢ 1n2 |
{ 7 1. 219 1841 | 2R662=25675 | 198=208 1S | 1n8 |
| B8 | 220 | 1842 |} 25674=25489 1 210323 | 1l 1 ia2 |
| 9 | 224 | 1843 | 25690=257n3 | 224=237 | 17 1 imZ2 |
I 10 Y} 222 | +E4%% | 25704=25717 | 238«351 1 18 | 1a2 |
i 11 | 223 1845 , 25718-25731 | 1= 14 4 11 1a3 |
|- 12 | 224 | 1846 | 25732=25745 | 165= 28 21 1a3 |
13 ) 228. ) 847 | 25746=25759 4 . 29= 42 4 .3 |+ 1a3 |
T 14 § 228 | 1848 | PR760=25773 | 43= 56 | 41 1a3 |
| 15 3 227 | 1849 | 28774=25787 | §7= 70 | §1 1n3 |
1 16 | 228 | 1850 |, 25788=2L301 | 7i= 84 & 1+ 1nd |
| 17  22% | 4854 | 258Q2~25815 | AE= 98 | 71 1~3
| 18 7y 230 | 1852 | 253816«2b828 | 99=f11 | =8 | f1a3 |
| 19 | 233 | 1853 | 25829=25&42 | 112%125 9 1 1a3 |
i &0 | 232 | 1854 - | 258%3-25856 | 126%139° | 10 [ 1n3 |
] 21 | 233 )} 1855 | 25857-25370 1 1e0=153 | 11 3 1a3 }
I 22 | 23% | 1856 | 25871=2588% | 154%167 | 12 | 1nd |
| 23 | 235 ) 1857 | 25885=252398 ] 16&=i81 | 13 §- 1n3 |
i 2% | 236 | +8B8 | 28899=2B912 | 157=19%. | 141 iIad |
| 25 237 | 1859 | 25913=25%926 | 196=209 - | 15 ; 1a3 |
] 26 | 238 | 1860 | 25927-2D940 | Pio=223 | 1A | 1a3d |
| 27 | 239 | 1861 | 2594125954 j 224%237 | 17 | 1a3 |
t 2B . 240 | 1868 | 2595525968 | 238-351 | 18, 1a3 |
{ 29 | 24% ) 1863 | 25969=25982 | . f= 1% | 1 | . 1ak |
| 20 | 2%a | 1864 | 2B983-2b996 |  15= 28 | 21 1n% ]
4 &t § 243 | 1865 | 28997=26010 | 2% 42 | 31 In%

- I8-1



LANDSAT=3

SEP#1977

LI I L L r L I L LI S L e L L L Y L LI s s L L Y LYY L L LA L L]

1 i GMT | FIIGHT | SPACECRAFT | REFFRENCE | REF | CYrLE |

| DATE | DAY t DAY | ARBITg I BRBITS | DAY | Ngs |
1 1. | 244 | 1866 } 26011=26024% | 43= 56 | 4 ) _ind |
I 2 | 245 | 1867. | 26025=26038 | §7= 70 | "5 1 iak |
| A | P48 | tREB | 28039=26p52 | 71= R4 | - Y. |
I 4 | 247 1863 | 26083«26066 | 85= 98 71 iad )
| B 1 248 1 1870 | 26087=260728 | 9g=111 | 8 | ind |
i 6 | 248 | 1871 | 26080%26093 | 11P=125 | 2 1 in% |
i 7_ 1 250 1872 ) 26034=26107 | 126=139 | 10 ) 1A% |
| 8 281 | 1873 | 258108=26121 | 140=153 | 11 1 1abk |
] 8 282 | 1874 ) 26122=26135 | 154«167 | 12 1 in& ]
| 10 | 283 | 879 | 26136=26142 | 168=i81 | 13 | 1a% |
{41 | 254 | 1876 | 26150-26463 | 182495 ) 14 | ink |
I 12 | 255 | 1877 | 28164=26177 | 195%209 | 15 | inbk |
| 13 | 256 | 1878 | 24178=261%8)1 | 210=223 | 16 1 in4% |
| 14. | 267 4 1873 | 261%92=26255 | 224=237 | 17 1 in% )
|15 | P58 | 41880 | 26206=26219 | RIR*251 | 18 [ ind |
| 16 | 25% | 188%f | 26220%26233 | 1« 14 11 1A%
L 17 | 26Q | 1838 | 26234=26247 | 15« 28 4 2 1 1n% |
| 18 | 261 1 1883 | 26248=26P61 | 29= 42 | 31 1.8
L 19 | 262 | 1884 | P26262=26275 | 43= 56 4 & | 1n8
| 20 } 263 | 1888 | 26276=26239 | 57= 70 | 51 iaS |
{21 | 26% | 1886 | 2529p=26303 | 71= 8% 4 6 1 1n9
| 22 | 268 | 1887y 26304=26317 | 8§= 98 | 7 { iad |
| 23 | 266 | 1%B8 | 26318=26330 ! 99=111 8 | 1a8 |
| 2% | 267 | 1883 | 26331-26344% | 117%125 | g1 1sd
L 2B | 268 ) 18399 | 26345=26358 | 3124-139 1 10 1 1A |
| 26 | 269 | 489} | 26339-26372 | 140-153 | 1t | 1nS |
| 27 1 270 | 18938 | 26373-26386 | 1Sk=167 | 12 | 1a8 |
I 28 | P7% | 1893 | 2&387=26400 | te8=181 | 13 | a8 |
L 29 | 278 | 1894 | 26401=26414 | 182195 | 14 | 1nS |
i 30 | 273 | 895 | 26415=26428 | 19&=209 | 15 | 1aB |

B-23



LANDSAT=1

. 8CT»1977 .

.-'--------b----o-----ﬂ--a--q-'i---N------I----.u.----.---------_’-I---

1 b GMYT | FIIGHT | SPACECRAFT | REFFRENCE | REF 1 CYrke |

| _DATFE | DAY | DAY | BRBITs ] GRBITS | DAY t Nas |
L.t 1 274 | 1896 | 2642926442 | 210223 | 16 |- 1A% |
I 2 | 278 | 1837 | 264%43-26456 |° 224=237 | 17 ¢ 1inS |
| 3 | 276 | 1898 | 26457%26470 [ 238%251 4. 18 | 1aS |
] & | 27771 1839 | 26471-26484 | 1= 14 11 1iné |
i 8 4 278 | 1900 | 26485<26498. | 15= 28 | 2 | iné |
| & | 279 | 190% | 26439«2651Z2 | 29= 42 | 21 lag
| 7 1 280-) 1902 | 26513=26526 | 43w 56 .} 4 | 1a6 |
) B8 -28% | 1803 | 26527-26540 | 57= 70 | 8§ | 1mb |
| 9 | 282 | 1904 | 24541-=26554 | 71= B4 | 6 ) -1nbd |
I 10 | 283 | 13908 | 26555~26568 | &85~ 98 | 7 1 1a&
| %1 | 284 | 1906 | 26569=26581 |  99=111 | 8 | 1a6 |
I ~12 y 285 | 1907 | 26582<26595 | {1,=125 | 91 1ad
I 13 |} 2886 | 1908 | 26596-26609 | 126=139 | 10 | iné |
| 1% } 287 | 1909 (. 26610-26623 | 14qw1i53 11 1 1mb6 |
Lo 15} 288 | 19180 | 2662426637 | 1%4=167 | 12 1 1Aé }
| 16 } 283 | 1911 | 26638%26651 | - 168181 | 413 | 1.6 {
117 -} 290 ) 1913 | 2665°=26665 | 18P=195 | 14 . - iné |
b ¥8 | 291 | 1913 | R2666amzZ6E79 | 1[96=209 | i5 1 1a6 )
[ 19 | 2928 | 1914 .| 26680-26493 | 2i0=223 | 16 | inb |
I 20 4 293 | 1915 | 288634=26707 | 224%237 | 17 | inb [
Il 21 | 29% | 4516 | 246708=-26721 | 238251 | 18 | 1mb |
I 22 j .295)] 1917 | 2&722+26735 | 1= 14 11 1a%
|23 | 296 . 1918 | 26736=26749 | 15+ 28 4 2 | 4a7 |
| 2% 7| 297 )} 815 | 287/30-26763 | 29« 42 - - 3 | 1a¥d7
1..85._ ; 298 | - 1920 | 2676426777 |  43= 56 9 4 ) 1al |
I @6 |} 299 | 1923 | 26778-26791 | §7« 70 5 | in7 |
4 'B7 ) 300 | 1922 | 26792=26805 | ~ 71w 8% | 6 1 _1n7 |
I P8 301 4 1923 | 28806=c6819 | 85= 98 7 1 a7 )
| 22 |} 302 ; 1924 | 26820-26332 |  99=111 |. B | 1a?
I 30 | 3037 1925 | Z2eB833-26846 | 112-125 | 9 1 1Al
I .31 o 30% | 1926 | 26847=26860 | 126=139 | 10 | " 1nZ |

Ls-1



I5-1

T . LANGSAT=t

NOVp1977

----ﬁ---!----.--.!3--q~o--n=£::------------------------nE-_----

i I SMT | FIIGHT |  SPACECRAFT | REFERENCE | REF | CYrLE |
| DATF § DAY | DAY | BRBIYS l BRBITS | DAY | Nas |

..--------i-----------------------------.------o---------u_o---

! 1 305 | 1927 1 26861=26874 ! tun=153 | 11 1 _1a7
! 2 | 306 | 1928 | 26875-26R88 | 154ei67 | 12 1 1n7 |
| 3 4 307 | 1929 ) 24889-269Q02 | _t68=181 | 13 [ 1n7 |
| & | 308 1930 | 26903=26916 | 1B2=195 | 14 1 1A7 |
] B 1 309 { 1931 | 2691726930 | 194=209 | 15 L 1a7 |
| & 1 310 | 1932 | 2693126344 | 210%223 ) 16 | 1in7 |
l 7_ ) 341 | 1933 | 26945=26958 | 224=237 17 1 1aZ
I 8 ) 312 | 1934 | 2659539=26972 | 238=25% | 18 | 1a7
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INTRODUCTION

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

Document No,

7658084214

755034228
758154255
755DS4266

755D54207

Title

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

Landsat-1 and Landsat-2 Flight Evaluation
Report, 28 January 1975 to 23 April 1975,

Landsat-1 and Landsat-2 Flight Evaluation
Report, 23 April 1975 to 23 July 1975.

Landsat-1 and Landsat-2 Flight Evaluation
Report, 23 July 1975 to 23 October 1975.

Landsat-1 and Landsat-2 Flight Evaluation
Report, 23 October 1975 fo 23 January 1976,

Date

21 March 1975

15 August 1975

10 October 1975

1. December 1975

29 February 1976

This report contains analysis of performance for Orbits 3816 to 6370 for Landsat-2.

L3-2
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SECTION 1
SUMMARY LANDSAT~2 OPERATIONS

The Landsat-2 spacecraft was launched from the Western Test Range on Januaxy 22, 1975, at 022:17:55:
51.604, The launch and orbital injection phase of the space flight were nominal and deployment of the
spacecrait followed predictions. All systems continue normal except Forward Scanner Pressure, Forward
Scaxmer Pressure Telemetry, and Wideband Video Tape Recorder No, 1 (WBVTR-1). The Forward Scanner
Pressure had begun leaking hefore launch but will not affect scanner performance. The Forward Scanner
Pressure (Function 1003} telemetry became erratic in Orhit 2244,

WBVTR-1 failed to rewind in Oxbit 1021 and had intermitient 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 becauge of failure of one head to produce video, and WBVTR-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.

Table 1-1, In-Orbit Payload Systems Performance Launch Thru Orbit 6440
(4/28/78) Landsat-2

RBV Total Scenes Imaged 977

Avg. Scencs/Day . 5

Total Area Imaged (mallions of s, mi ) 8.5

ON TIME (hr) 2.3

ON/QOFF Cycles 67

% Real Tune Images 91

% Recorded Images 8

MSS Total Scenes Imaged 81,416
Avg. Scenes/Day 188 *

Total Area Imsaged (millrons of sq. n. mi.) 710

ON TIME (hr) 888

QN/OQFF Cycles 6,585

% Raal Time Images A3 §

% Recorded Images 39

DCS Messages at OCC 542,716

Non-Perfect MSGS 37,664

Users 45

Avg, MSG/ACTIVE Orbit 146

ON TIME (hy) 10,555

WPA-1 % Real Time Mode 99

% Playback Mode 1

ON TIME (hr) T 88,5

ON/OFF Cycles 564

WPA-2 % Real Time Mode 65

% P/B Mode 35

ON TIME (hr) 1.4

ON/OFF Cycles 4,226

WBVTE-1 % Record Mode 38

% Playback Mode 41

% Rewind Mode 20

% Standby Mode 1

‘Mirror Frame Sync Error Count in /B <10

Time Head-Tape Contact (hr) 105, 9

Cycles Head-Tape Contact 1,696

ON TIME (hr) 134

WBVTR-2 % Reeord Mode . k1]

% Playback Mode 41

% Rewind Mode 20

% Standby Mode i

MFSE Count in P/B <10

Time Head-Tape Contact [hr} 544

Cycles Head-Tape Contact 6,139

ON TIME {hr) 6389

Ls-2 1-1/2
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SECTION 2
OREBITAL PARAMETERS

Landsat-2, together with Landsat-1, has continued fo provide the ground track repeat pattern required for
the nine-day image coverage of the earth. During this report period, the ground track of Landsat-2 has
been maintained, as required, within 10 NM longitude error at the equator. This has been done by con~
trolling the ACS pitch gates through the use of pitch position bias mode. ({See Section 4 also.) Therefore,
no orbit maintenance burn of the OAS was required during the eurrent report period.

The error in longitude since launch as a function of time and orbit maintenance burns is shown in Figure
2-1. Figure 2--2 shows the change in sun time at the descending equatorial erossings.

As of 23 April 1976, Landsat-2 has descending equatorial crossings at approgimately 9:26 AM local time
as opposed to 9:01 AM for Landsat-1. A projection of the variation of local mean time at the descending
nodes for hoth spacecrafts is given in Figure 2-3.

The difference in the orbital periods of Landsat-1 and Landsat-2 has been causing a drift in the angular
phasing between the two satellites. At the end of this report period, the two spacecrafts are separated in
their orbits by an angle of 92.6°, Landsat-2 leading Landsat-1 at the descending node by 26.5 minutes.
Figure 2-4 is an approximation of the pattern of this drift since the beginning of Landsat-2 mission.

The Brouwer Mean Orbital Parameters for Landsat-2 are given in 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 Right Mean
Apogee Perigee Tnchinalion Anls Period Period of Perigec Ascension Anomaly

Date ety ) {Deg } {K30) Eccentricity (i) {Min) {Deg) (Deg) (Deg)
25 Jan 191'51 915, 03 901. 56 99 035 7286. 462 0, 000925 103. 185 - 272 832 86. 637 139 578
6 Feb !.9752 016 84 898,47 99, 096 7280 820 0 001260 103 151 - 256, 040 99, 347 . 134, 523
24 Apr 1875 917.85 897,40 99, 079 7285, 788 0 001403 103 151 103. 266 62,55 174 339 117.183
25 July 1975 917.4% 897 68 99,071 7285 733 0 001356 103, 150 103, 265 166 118 264. 891 13 72
23 Cet 1975 916 70 898 49 99 059 7285 T62 0, 401250 143. 150 103, 266 282 740 353 366 257,271
24 Jan 1976 917.36 897,81 99,046 7285, 754 0. 002342 103. 150 103:235 31, 621 L B4, 5:;4 148,179
23 Apr 1978 917.67 897.44 §9.02% 7285, 721 0,00138% 193,148 103.265 138,745 172,774 40.033

1 Post lzunch

2 After the sequence of phasing maneuvers completed in Orbit 212

Ls-2 2.1
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Figure 2-1, Effect of Orbit Adjusts on Landsat-2 Ground Track

0932

0931

0930

0929

0928

0927

0926

‘025

$0924

0923

0g22

0921

0920

0919

——

CURRENT
REPORT PERIOD

A | ¢ I 1 1 1 | - I | 1 1 ! i

FEB MARAPFR MAY JUN JUL AUG SEP OCT NOV DEC JAN FEB MAR APR
75 ) 76

TIME

Figure 2-2. Local Mean Time of Descending Node

Ls5-2



LOCAL MEAN TIME (HRS)

T T T

C ; R N R T AN SRR
'y ' irl. N : .: H . :.: .’T. .".:l W ..:E'.' ,_E. . '._': '.' .
Wkl m . 0 N[ 1 nh

CBL DN gIF moal Md o, R[S RN
e ..._.. R B R et e :_'I—ig?il_‘.‘f T .~j7., Pl

-1 R EE T S

N .

|

Figure 2-3. Predicted LMT of
Descending Node

FOLDOUL FRAME ] 183 - 2-3/4



g-81

9/¢-2

MECH. DEGREES

180

160Q

140

120

100

80

60

40

20

AGMT — MINUTES
LS—2 AKEAD OF LS—1 AT BESCENDING NODE

50

20

15

10

PHASING LIMIT FOR 15 MIN PASS+6 MIN

- s
PIMASING LIMIT FOR 12 M1k _ ~ ~ ANTENNA TURN AROUND TIME
PASS +6 MIN ANTENNA TURN "\\
I~ AROUND TIME ~
~
12 MIN ~
- - - — - —_
L s
~
S
~
S
- e
.
~

1 1 | | I 1 1 I | 1 L i | I | | 1 e |

FEB APR JUN AUG OCT DEC FEB APR JUN AUG OCT DEC FEB APR JUN AUG OCT DEC

Figure 2-4. Drift in the Angular Phasing Between Landsat-1 and Landsaf-2



SECTION 3
POWER SUBSYSTEM (PWR)

LANDSAT-2



SECTION 3
POWER SUBSYSTEM (PWR)
The Power Subsystem on Landsat-2 has performed well throughout this report period.

The solar arrays continued to provide excess energy above spaceeraft and payload requirements although,
segmented drops in the solar array current started appearing since Orbit 5123 on 25 January 1976, (See
reference Item 2 in Appendix C.) The current drops continued to appear throughout this report period with
varying sun angles and therefore, do not seem to be the result of additional shadowing as was originally
suspected. The percentage degradation of the arrays is plotted as a function of days in orbit in Figure 3-1,
along with the pre-launch predicted array degradation. The array degradation at the end of 15 months in orbit
was 11.1% which is slightly higher than predicted. The projected values of midday array current are

plotted in Figure 3-2. Here the array current is adjusted for sun intensity and array degradation, as

well as sun angle. Along with the same curve is plotted the actual telemetry values observed until the

end of the current report period.

The battery packs averaged a typical 9,0-10.0% depth of discharge (DOD) during this report period but has
peaked as high as about 16% during nights, with long WBR playbacks. Battery temperature spread ranged
from 10.0 to 6,0°C and is expected to be in the lower range during the on-coming period of low sun inten—
sity. Charge and load sharing of individual batteries have been satisfactory, although hattery 6 showed
tendencies to assume higher charge and lower digscharge.shares, Battery voltages have been maintained
within suitable Iimits with Landsat-2 power management procedures, excess array energy being dissipated
through auxiliary loads.

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

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

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

1.5~-2 3-1
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Table 3-1, Landsat-2 Major Power Subsystem Parameters

Pwr. Mgmi. Orbit No,

50 . 1251 2540 3820 5100 5541 5932 6362
Batt 1 Max 33,43 33,08 33.25 33.60 32.66 33.00 33.08 32,91
2 Chge 33,40 33,05 33,14 33,48 32.63 32.97 32,97 32,80
3 Volts 33,35 38.00 33,09 33,43 32,57 32.92 32,92 32,75
4 33.45 33,02 33.20 33.54 32.68 33.02 33.02 32.85
5 33,42 33,08 33.25 23,59 32,65 32.99 32.99 32.82
6 33,41 33.07 33,24 33, 50 32,64 32.99 33.07 32.82
7 33,45 33,11 33,28 33,54 32.68 33,02 33.02 32,93
8 33.45 33.10 33.27 33.53 32,68 33.02 33,02 32,93
Average 33,42 33.07 33.21 33.53 32.65 32,99 33.01 32.85
Batt 1 End-of-Night 29,52 £8,98 29,06 ° 28.89 29,06 28.98 28.80 28,89
2 Volts 29,38 28,95 29,12 28, 87 29,04 28,95 28.78 28. 87
3 29,32 28,98 29,07 28,89 29,07 28,89 28.81 28, 89
4 29,34 29,00 . 29,09 28,91 29,09 28,91 28.75 28,91
5 29,40 28,97 29,06 28,89 29,08 28.97 28,80 28,89
6 29,31 28,96 28,96 28,79 28,96 28.88 28,79 28,88
7 20,34 29.00 29,08 28,91 29,08 29,00 28,82 28.91
8 29,34 29,00 29,00 28,82 29,00 28,91 28,74 28,82
Average 29,34 28,98 29,05 28, 87 29.04 28,94 28.79 28,88
Batt 1 Chee 12,76 12,36 12,13 12,57 12,43 12.18 12,30 13,22
2 Share 11.68 12,24 12,45 12,12 11.42 11,62 12,05 12.15
3 (%) 12,24 13,21 13,67 13,62 12,48 13.05 13.16 13.04
4 11.99 12,62 12_ 50 12,34 11,786 12.18 12.33 12.19
5 12,84 12,01 11,52 11,83 13,24 13.27 12,74 12. 07
6 13,35 12,74 13.20 13,02 14,32 13.50 12.75 13.90
7 12,90 12, 86 12.81 12,83 12,97 12.88 13,05 12.36
8 12.24 11,99 11,72 11.65 11, 38 11.34 11.62 11,05
Batt 1 Load 12,60 11,97 11,35 11,40 11,80 11,85 11,79 10, 87
2 Share 12.70 14.12 13.99 13,51 13.34 13.32 13,49 14,40
3 (M 12,67 13,14 14.38 13,81 13,74 13.86 13.49 14.54
4 12,44 12,57 12,99 12,87 12,48 12,71 12,57 13.17
5 12,34 11,59 11,58 11,87 12,36 12,17 12.39 12.02
6 12,70 12,10 11.30 11.91 11, 58 11.48 11.97 10. 42
7 12,47 12.42 12,35 12,56 12,70 12,71 12.59 12,66
-8 12,04 12,08 12.08 12,08 12,02 11.90 11.68 11.91
Batt 1 Temp 21,46 20,20 21,34 22,02 21,94 21,21 20,57 22,03
21in 20,25 19,98 21,44 ° 21,02 19.94 19,57 19,30 20, 46
3 {°C) 18,60 18,22 19,18 18,72 17.86 17.38 17,08 18,05
4 20,83 20.73 20,91 20,98 29.36 20.05 19.71 20,20
5 24,98 22,11 22,31 23,14 27.27 26,97 23.90 23.04
6 24,26 21,78 23,01 23,70 27.28 26.3% 23.51 24,38
7 24,71 22,59 23,62 24.34 26, 82 25,57 24.06 24.10
8 23,63 22,04 22,71 23,29 24,41 23.76 22.90 23.01
Average 22,34 20.95 21,81 22,15 23,17 22,61 21,38 21,91
8/C Reg Bus Pwr, (W) * 161.38 185.0 190,2 1489, 3 156.95 158,92 164.57
Comp Load Pwr, (W) * 34.06 41,2 41,2 24,8 24,8 24.8 24.8
/L Reg Bus Pwr. (W) * 9,59 9.6 9.6 9.8 12,55 15.25 9.59
C/D Ratio 1,15 1.08 1,10 1,28 111 1.16 1,15 1.23
Total Charge (A-M) 271.9 250, 98 267.55 298,55 223.46 240,72 246,14 258,44
Total Discharge (A~M) 237,2 229,67 244,33 233,14 20L.45 207.13 213.22 208.58
Solar Array (A-M) 1106 1032 981 999 1003 974 959 933
S.A, Pesk I (Amp) 16,05 15.37 14.67 14,82 14.43 14,12 14,04 13.98
Midday Axray I (Amp) * 4,51 12.88 14,04 13.72 13,57 13,41 13,25
Sun Angle {Deg) ® 0,08 -1,82 1,55 8,36 8.05 6.05 Lz
Max R Pad Temp {°C) ® 60.80 59,60 64,40 63,20 59,60 58,40 59. 60
Min R Pad Temp {°C) *® ~38,67 ~38,00 -37.40 ~35.00 -34.,40 -35.00 -36, 20
Max L Pad Temp (°C} * 57.69 56, 92 60,0 62,15 60. 00 58,48 517.69
Min I. Pad Femp (9C) * -45,71 ~45,00 -44, 20 -42,14 -40,00 -432.14 -43, 57
* Pata not processed and unavailable
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Table 3-2, Iandsat-2 Power Subsystem Analog Telemetry
(Average Value for Data Received in NBTR Playback)

Orbits

Function Deseription Unit 50 1253 2532 3810 5102 5541 5932 6362
6001 Batt 1DiscI Amp 1.0L 0,89 0.85 0.68 0.74 0.83 0.83 0.62
6002 2 1 1.0t 0.97 6,97 0.82 0,84 0.95 0.93 0.82
6003 ) 3 1.40 0.97 0,99 0.856 0,87 0,98 0.94 0.82
6004 4 1 100 0,93 0,93 0,7¢ 0,78 0,88 0.88 0.74
6005 5 0.99 0.86 0.85 0.73 0,78 0.85 0.88 0.68
6006 6 1.02 0.90 0.36 0.72 0.73 0.79 0. 85 0.60
6007 7 1,00 0,91 0.91 0,71 0,80 0.87 0,89 0.70
6008 8 0.%7 0.89 0.87 0,74 0,75 0.82 0.82 0.57
6011 Batt 1ChgI Amp 0.47 0.43 0.57 0.51 0,42 0.40 0,41 0.51
6012 2 0.43 0,46 0.57 0,49 0,38 0.38 0.4) 0.47
6013 3 0.45 0,45 0,61 0,54 0.42 0.42 0.44 0.50
6014 4 0,44 0.43 0, 57 0.50 0.39 0,40 0.42 0.47
6015 5 0,47 0,41 0, 54 0,48 0,44 0.43 0.43 0.46
6016 6 0,49 0,44 0.60 0.53 0,47 0.44 0,43 0.53
6017 7 0,47 0,44 0.60 0.52 0.43 0.43 0.44 0.48
6018 . 8 0.45 0,41 0.55 0,48 0,38 0.37 0.39 0.48
6021 Batt 1 Vol YDC | 31,50 31,18 30,92 31,17 31,11 31,19 | 3103 30.99
6022 2 31,48 31,15 30,90 31,16 31,09 31.17 | 3L00 | 31.98
6023 3 31,49 31.16 30.91 31.16 31,10 3117 31,01 31.00
6024 4 31,49 31,16 30,91 3117 31,10 31,17 | 31,01 | 3L.00-
6025 5 31,50 31,18 30,92 31,18 3111 8.1 | 31.03 31.00
6026 6 31,49 31.16 30,90 31,15 31,08 31.19 | 31.02 | 30.97
6027 7 31.52 31.20 30,94 31,20 31,14 31.22 31.04 31.03
6028 8 31,48 31,17 30,92 31,17 31,11 | 81.19 | 3103 | 3101
6031 Batt 1 Temp DGC | 21,59 20,23 20,93 22,02 21,91 | 21.21 20.35 22.05
6032 2 : 20.63 20,905 20.75 20,92 19, 50 19. 54 16.30 20.46
6033 3 18. 80 18.30 18.66 18,84 17.77 17.36 | 17.07 | 18.04
6034 4 20,90 20.75 20.88 21,05 20,33 20,04 | 19.72 | 20.21
6035 5 25,16 22,15 22,22 23.26 27.18 26.98 23.91 23.04
6036 6 24,37 21.79 22.55 23 86 27.19 26.3% { 23.52 | 24,41
6037 T 24,83 23,62 23,26 24,36 26,19 | 25.57 24.08 24,08
6038 8 23.75 2205 22,52 23,37 24 36 23.75 ) 22,89 ] 23,01
6040 Ri. Pad Temp DGC 28, 95 26,72 26.16 29,31 30,90 30,28 27.77 26,98
6041 Rt, Pad VM vDC | 33,72 33,74 33,56 33,51 32,86 82.74 | 32.99 | 33.34
6042 Rt, Pad VN VDC | 33.46 33,00 33.18 33.25 32,44 32,46 | 32.53 | 32.88
6044 Lt, Pad Temp palelnd 25,66 21,86 - 21,16 24,71 28,22 28.25 25.03 | 23.47
6045 Lt, Pad VF vDC | 24,40 33,90 33.80 33,95 33,82 33.87 | 33.89 | 33.80
6046 1t, Pad VG VDC | 84,48 34,09 38.91 34,04 33,01 33.87 | 83.899 | 33,87
6050 . 3/CURBus Vv VDo 31,73 31,41 31.14 31,35 31,38 33.45 31.28 3119
6051 8/C RGBus V VYDC | 24,57 2¢,58 24,57 24 57 24,58 24.58 | 24.58 | 24.58
6052 Aux Reg AV VDC | 23.36 23,39 23,40 23,42 23,44 23.4 23.44 23.44
6053 Aux Reg BY VvDC | 23,37 23.40 23,39 23,39 23,44 23.41 | 23.44 | 23.43
6054 Solar I Amp | 14.81 14.24 13.76 13,85 13,40 12,94 12.98 12,85
6056 5/C RGBus T Amp 7.23 6,62 7.17 7.37 6.28 6.39 6.46 6.67
6068 PG Mod T1 DGC | 21,67 21,42 21,98 22,16 20,77 20,36 | 20.25 | 21.46
6059 PO Mod T2 DaC 20,44 20,06 20,63 20.68 19,58 19,08 18,838 19,81
6070 P/LRGBusvV | vDo | 24.61 24,60 24,50 24,60 24,60 24,60 | 24.60 | 24.60
6071 P/LURBusV | VvDC | 31,85 31,49 31,21 31.44 31,40 31.52 | 21.32 | 3l.235
6073 P Aux AV vDbC 23.47 23,50 23,51 23,49 23,61 23.51 23.51 23.50
6074 P Aux BY vec | 23.46 28,50 23,51 23.50 23,51 28.51 | 23.51 | 23.50
6075 PR Mod TL DGC | 20,84 20,69 21,39 21,44 20, 32 19,94 | 19.69 | 20.76
6076 PR Mod T2 DGC | 22,13 22,01 22,38 22,54 21,79 21.38 | 21.23 22,12
6079 Tuge Blow V VDC | 24,48 24,47 24,48 24,50 24,49 24,49 | 24.49 | 24,48
6080 Shunt 11 Amp 0.0 0.0 0.0 0.0 0,00 0,00 0.00 0,00
6081 2 0.0 0.0 0.0 0.0 - 0,00 0.00 0.00 0. 00
8082 3 0.0 0.0 0.0 0.0 0.00 0.00 0,00 | 9.00 .
6083 4 0.0 0.0 0.0 0.0 0.00 0,00 0.00 0.00
6084 5 0.0 0,0 0.0 0.0 0,00 0. 00 0.00 0.00
6085. [ 0.0 0.0 0,0 0.0 0,00 0.00 0,00 |. 0.00
6086 7 0.0 0.0 0.0 0.0 0,00 0.00 0.00 0. 00
6087 8 0.0 0.0 0.0 0.0 0,00 .00 0.00 0.00
6100 P/L RG Bus I Amp 0,38 0.43 0.80 0.0 0.54 0.51 0.62 0.39
Total Na, Major Frames Frm 396 785 387 384 785 379 392 384
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SECTION 4
ATTITUDE CONTROQL SUBSYSTEM (ACS)

Landsat 2's Attitude Control System performed normally since launch and has consistently maintained correct
spacecraft attitude,

Low pressure in the Forward Scanner resulting from a pre-launch leak hag had no effect on the ACS System!'s
performance,

The program impiemented in September 1975 to minimize spacecraft ground track drift by contrelling Pitch
gating was continued during this quarter. Table 4~1 summarizes the Pitch Position Bias mode sequences
maintained to date, as part of this program, and Figure 2-1 in Section 2 shows the effects of Pitch gating

control on the spaceecraft's orbital ground track drift.

Table 4~1. Landsat 2 Pitch Position Bias Pneumatic Gating Summary

PPE Implementation Sequence
Period Duration Center | Resulting Average
Consecutive Alternate | Aboutf Satellife * | Number of Piteh
From To Orbits Orbits | Midnight (Min) Gates per Day

15 Sept. 75 | 18 Sept. 75 - 42,0° 50 5 + Pitch

18 Oc¢ct, 756 | 12 Oet, 75 +2. 0° a0 2 - Pitch

12 Oct. 75 |18 Oct, 75 +2,0° 50 Z to 4 + Pifch

18 Oct, 75 | 14 Nov. 75 +2,0° "50 2 to 5 - Pitch

14 Nov, 75 | 18 Nov. 75 +2.0° 50 2 to 3 + Pifch

18 Nov. 75 | 18 Dec. 75 +2.0° 50 2 to 3 - Pitch

18 Dec., 75 (5 Jan. 76 +2, 0° 50 1to 2 + Pitch

5 Jan. 76 11 Feh. 76 Digeontinued 10 to 11 + Pitch

11 Feb, 76 | 2 Mar. 76 +2.0° 50 3 to & + Pifch

2 Mar. 76 | 16 Mar, 76 +2,0° 50 0

16 Mar, 76 | 30 Mar, 76 | +2. 0° and 42.9° 50 3 to 4 - Pifch
Alternating

30 Mar. 76 | 28 Apr, 76 +2.9° 50 5 to 7 - Pitch

As a resulf of the ground track drift maintenance program, Freon Useable Impulse declined at a iower rate

as shown in Figures 4~1 and 4-2,

RMP2 commanded into operation shortly after ACS acquisition as the primary control of the Yaw subsystem

hag functioned normally.

Both Solax Array Drives (SAD) performed normally and maintained proper solar panel alignment with the sun

line during satellite day, Motor voltages and temperatures are within specifications,

18-2




Typically, flywheel duty cyeles 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 to dual seanner mode operation hag been normal.

Tables 4-2, 4-3, and 4-4 show typical telemetry for temperatures and pressures; voliages and currents;
and attitude errors and driver duty cycles as obfained from SCEST program averages.
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Table 4-2. Landsat-2 Subsystem Temperature and Pressure Averages

Orbits

TFunction TUnmts 29 1253 2532 3810 5102 5547 5032 8362
1084 RMP'1 Gyro Temperature DGC 19.33M 21,15 21,02 22,70 22,69 21, 07 22,58 22,71
1094 RMP 2 Gyro Tempexature DGC 74,00 74.00 74,00 74, 02 74,26 74,24 74.34 74.34
1222 SATY RT MTR HSNG Temp DGC 19, 50 22,24 22.23 23. 81 22,98 22,24 23,14 23,88
1242 SAD LT MTR HSNG Temp. DGC 26, 87 27.94 27, 54 29, 36 20,79 29, 26 29,51 29,36
1223 SAD RT MTR WNDNG Temp. DGC 21.76 24,31 24,23 26,75 24,36 23.44 24,54 25,62
1243 SAD LT MTR WNDNG Temp. DGC 30,23 30, 85 30,32 32,28 32.83 32, 00 32,26 32,10
1228 SAD RT HSG Pressure PSI 7.26 7,25 7,25 7.25 7.18 7.13 7.13 7.13
1248 SAD LT HSG Pressure PSI 7.28 7.28 7.27 7. 27 7.21 7.15 7.15 7,15
10607 FWD Scanner MTR Temp. DGC 29, 07 22,72 22,25 23, 82 23, 80 23,30 23,98 23,94
1016 Rear Scanner MTR Temp. DGC 24,19 24.18 23,62 24, 96 25, 04 24,37 24,90 24.75
1003 FWD Scanner Pressure psI 9,592 2.59 D D D D D D
1012 Rear Scanner Pressure PSI 6.21 6.19 6. 00 5,91 5.62 5.54 5,55 5,48
1212 Gas Tank Pressure PSI 1948, 0 1800, 29 1672.12 1599, 60 151704 | 147711 1456.58 1432, 58
1210 Gas Tank Temperature DGC 20,66 22.66 22,33 24.13 24.25 23, 62 24,00 24,01
1213 Mamfold Pressure PsI 53. 98 54,55 54. 83 54,70 54, 56 55,45 54,97 55, 00
1211 Manifold Temperature DGC 19,18 20,78 20, 50 22,45 22, 59 21,86 22, 36 22,41
1059 CLG Power Supply Card Temp DGC 39.00 40, 00 39,52 41. 11 41,47 40, 86 41,41 41,19
1260 TH01 EBP DGC 24,29 25,31 25,01 26.78 27,21 26, 64 26,90 26, 76
1261 TH)2 EBP DGE 20,29 21.63 21.36 23, 04 23,25 22,67 23,14 23,14
1262 TH03 EBP DGC 18.29 20.31 20,05 21, 57 21,46 20.78 21.36 21.59
1263 THo1 §TS DGC 6. 54 ~3. 03 -6, 52 -2, 61 0.52 -, 73 ~1,86 -2,58
1264 THOZ 5TS DGC D D D D D D D D
1265 THO3 STS DGC 8. 486 0.79 T~ 48 4,96 8,67 8,27 6,98 5.49
1266 TH04 STS DGC -2,78 -9,13 -9.65 -4, 95 -3.26 -3,76 -3,91 ~4,21
1267 THO5 STS DGC 9.62 1.28 -2, 64 2,19 5,57 4,15 2,98 1.97
1224 SAD R FSST DGC 35, 00 34. 56 86,57 38,78 36,81 34,29 36,84 39,80
1244 SAD L FSST DGC 50, 00 46.17 46,29 48, 55 49,13 48,97 48,81 48,65

(1) RMP-1 Left off aftex mihal test m Orbzt 1

(2) Prelaunch leak ~ refer to text

D = Defective telerme try point




Table 4-3. Landsat-2 ACS Voltages and Currents

Orbit

Function Units 29 | 1259 2532 | 3810 | 5102 | 5541 5982 | 6362
1081 RMP 1 MTR Volts vDC OFF OFF OFF OFTF OFF OFF OFF OFF
1082 RMP 1 MTR Current Amps OFT OrFy OFT oryr OrFr OrF OrF QOFF
1080 RMP 1 Supply Volts vDe OFF | OFF OFF | OFF OFF OFF OFF OFF
1091 RMP 2 MTR Velts vDC 29.99 | 29.97 29,94 | 29,94 29,92 29,94 29,87 29, 87
1092 RMP 2 MTR Current Amps 0.10 0,10 0.10 0.10 0.10 0,10 0.10 0,10
1090 RMP 2 Supply Volts vDe ~23.63 | ~23.62 -23,61 | -23.59 | -23.59 | ~28,60 ~23.50 | -23,50
1220 SAD RT MTR WNDNG Volts VDC -5,47 1 =471 =461 | ~4,85 -4,47 -4,37 =-4,34 ~4,37
1240 SAD LT MTR WNDNG Vol::s VDO ~5,08)] =491 -4,70 | -4,70 -4,72 ~4,65 -4,68 -4, 66
1227 SAD RT ~15 VDC Conv vDC 15.14 | 15,14 15,15 | 15,14 15,16 15,12 15,14 15,13
1247 SAD LT =15 VDC Conv vDC 15,23 15,21 15, 22 15,23 18.21 15,22 15,20 15,21
1056 CLB % ¢ VDC T™V 2,35 2.35 2,35 2,38 2,38 2,87 2,37 2,38
1055 CLB * 10 VDC TMV 2.88 2.90 2,90 2,92 2,92 2,92 2.92 2,92
1057 CLB Power Supply Volts T™MV 2,97 2.94 2,94 2,96 2,96 2.96 2,96 2.96

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

Orbits
TFunction Unifs 26 1202 24532 3810 5102 5541 5982 5362
1041 Pitch Fine Error DEG -0.15 -0, 14 -0, 14 ~1, 23 -. 18 -, 75 -1.55 ~1,99
1043 Pitch Tlywheel Spead RPM -156, 12 -221,22 ~198,41 66, 38 ~162, 97 =158, 17 201,60 202,41
1038 Pifeh Mir Drvr COW PCT B. B4 8.61 7.35 4,33 6,05 6.52 4,44 4,21
1039 Pltch Mir Drvr CW PCT 2,03 3,64 2.60 6, 82 1,80 2.62 8,95 8,17
1030 Roll Ting Exroy DEG -0, 13 =0, 11 =0, 09 =13, - 14 -, 18 - 17 -, 13
1027 Roll Rear Flywheel SPD | RPM 729. 30 731,98 739.75 754, 14 748,56 782,50 776,81 745,59
1026 Roll Fwd Fiywheel SPD | RPM 703, 02 710. 22 725,23 735,32 735, 81 739,78 788.13 723,65
1022 Roll Rear Mtr Drvr CCW| PCT 0, 67 0. 86 .39 .31 .63 ,T8 1.11 AT
1026 Roll Repar Mtr Drvr CW PCT 7.54 7.11 6,47 6. 21 6.34 6,51 6.93 5,36
1023 Roll Fwd Mtr Drve CCW | PCT 0.70 0,79 .37 .63 .87 , 87 1.21 .85
1024 Roll Fywd Mty Drvr CW PCT 5,46 4,47 4,74 4, 06 4,01 4,79 4,89 4,60
1035 Yaw Tach RPM -95, 13 -77.38 ~41, 57 -98. 81 -38,16 -62,01 ~72,48 ~103,44
1033 Yaw Mir Devr CW FCT 1,98 2,10 177 L 59 2,01 2,582 2,29 1,67
1034 Yaw Mir Drvr CCW PCT 2,10 2,15 1.72 1.8¢ 1,90 2,32 2,58 1.74
1221 SAD Right Tach D/M 0,00 3.39 3.38 3.37 3,38 3.38 3.38 3.87
1241 3AD Left Tach /M 3,68 3.64 3,63 3,60 8,56 3,566 83,06 3.66

4-6 LS-2




© SECTION &
COMMAND/CLOCK SUBSYSTEM (CMD)

TANDSAT-2



SECTION 5
COMMAND/CLOCE SUBSYSTEM (CMD)
The CMD Subsystem operated nominally in this report period,
Figure 5-1 shows the history of the §/C clock drift since laun‘ch. Figure 5-2 shows the cumulative drift since
launch (5.2 seconds in 15 months). The clock of Liandsat-2 drifts in opposite direction from the elock of

Landsat-1. Figure 5-2 also shows the clock drift rate,

Table 5-1 shows typical {elemetry values since launch., All are nominai.

+3000 +2844
+ 2500 [~ I-
— ]
®
0 |
Z +2000 |
[l
LK I
s |
[ +1500 | +1452
[m] | f-‘?,
w -<r
o +1000 l
% A m o
0 15/ 8
o+ 500 | m
3 | %
2 GMT y
Il
= -153
= — 500 [~
5 -782
9 -1000
0
[¢) CURRENT
B -1500 |— REPORT PERIOD
-2000
-2500 —
L1 I ! t [ [ I |
0 1 2 3 4 5 6 7 8

ORBITS (X 10%)

Figure 5~1, Landsat-2 Drift History
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Table 5-1, Command/Clock Telemetry Summary, Landsat-2

'Functon ) Orbit

Ko Naze Mode Unlts 35 12563 2462 23810 5091 5541 5932 5362

8005 Pri Power Supply Temp - nGe ag gz 20,26 40 43 40,20 29,43 4863 38.907 29,60
8006 Red. Power Supply Temp - DGC 36 93 38 03 38 70 38 ¢o 38,00 37,39 37 42 38,31
8007 Prl Ose Temp - DGC 28 70 23 70 2935 28,99 28 70 27,84 a1 72 28,70
8008 Red Os¢  Temp - fites] 27.52 27,93 23.68 28,43 27.26 26 H 25 77 27,33
8009 Prl Osc Output - T™MY L06 105 106 1,06 1,064 1,05 105 1,05
4010 Red, Osc Qutput - Ty 117 L19 1.20 1,19 118 1,18 118 1,19
‘011 100 KHz Fri - Dea TMV 3T 316 3.16 .18 3.15 3,15 3.16 315
8012 10 XHz Pri - Rted ™Y aos 305 105 3.05 3.05 3,05 3,05 3,05
£013 2 5 KHz Prl - Red TMV o 2 95 295 2,95 Z 95 2,95 2,95 2.95
85014 400 Hz Pri. - Red TALY 4,17 4 45 4 45 4,45 445 4,45 4.45 4,45
2015 Prl ¥V Power Supply Pri Clkox viC NA 205 205 2,05 2,05 205 2,05 2,05
8016 Red +V Power Sumly | Red Clk ON vIC NA 2.01 20l Z.01 2.00 2 a0 2,00 Z.00
8017 Pri, +6V Power Supply Pri Clkox vhc NA 2.30 230 2,30 2,30 230 2.30 2,30
2018 Red, +0V Power Supply | Red Clk ON oo NA 23 23 2,31 2 20 2,81 2,80 2 30
anle Prl = $§¥ Power Sipply Pri Clk ON Do HA 522 523 5,23 523 522 5.2 5.23
dozo Red. -6V Power Supply | Red. CIL ON vbe NA 523 523 5,23 523 5,28 5.23 5,22
021 Pri - 23V Power Supply | Prl Ck ON vhe RA 570 5 T0 5.70 5,70 5,70 5.70 510
80z Red = 23V Power Supply | Red €1k ON vbe NA 585 3 65 5,60 5,65 3,65 5 55 5,65
8023 Pri. ~ 29V Power Supply | Prl CLL ON vDe RA 529 5,30 520 529 5.29 g 29 5,2%
8024 Red = 20V Power Supply | Red Clk ON Vbe KA 529 5,28 B.28 528 529 .28 5 2%
ator ClU A =12V CIF A QN vbe 379 397 3w 3.97 397 3,97 397 3.97
8102 CIUB ~ 12V CIGBON } veG 378 393 3.95 95 395 3.95 395 3,95
8103 CIl A =5V CIGAON vhi 393 415 415 4.14 4.15 4.14 4 4.14
211 CIUD -5V CIUB ON oo 390 410 410 4,10 4,10 4,10 4,10 4.10
8105 CIU A Temp CIGAOY bee 26 01 22 0 22 50 22,23 21,67 31,22 20,99 21,50
8106 CIU B Temp CIUB OX i 23 35 19 95 29 38 20,18 19,70 18 29 19,11 19,52
5201 Recciver RF=-A Temp - bGe NA 29 58 30 02 29,75 29,14 28 62 2B.53 29 10
B202 Recclver RF=B Temp - bGe 29,09 F F F F F F F

8203 D MOD & Temp - bco 26 95 a8 89 38 20 B0 38,59 a8 12 35,03 39,49
8204 D MOD # Temp - bge 3.7 27 10 27 56 27.38 26,72 26 20 26,03 26,66
8205 Receiver A AGC Racelver A ON DGC F =91, 00 -92 18 -53.62 =91 43 -92 06 -80,73 -83 02
8206 Receirer B AGC Recelver BON | DBM -47 83 F F F F F F ¥

8207 Amp A Oulput Recelver A ON TMV 2,70 2,58 242 2 Z1 2,66 2 55
8208 Amp B Ouput Rocelver B ON ™V 210 ¥ F F F F F ¥

8209 Freq ShiftKey A Ouot Recelver A ON TNV F 10 1.08 1,08 198 108 1,09 1,98
8210 Freg ShiftKey B Out Racelver B ON T™MV 111 F F F ¥ F

8211 Amp A Output Tigcebver A QN TV F 113 12 1,13 113 14 114 1,12
s212 | Amp B Output Recebver BON | TMV 113 F F F r

8215 DMODA =15V Receiver A ON TMV F 48 4 87 4.87 4,87 4.87 4. 87 4,87
2216 D MOD I - 15V Becelver BON | Ty %77 F r F 3 F F

8217 Regulator A - 10V Recelver A OX TMV F 5 40 540 5.40 5,40 540 5,40 5.40
8218 HAegulator B - 10V Retelier B O ™V 5.32 F F F F F F F

8311 ECAM Mem Tmp ECAM ON feie o) NA 17 95 18 03 18.83 18,44 17T o9 12,10 16,66
8312 ECAM Pwr Spply Temp ECAM ON DGC NA 22 43 23 13 23.39 23,13 22 45 22,47 23,52

T4 - Tot available due to processiog preblem —MT 710
F -OFF
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SECTION 6

TELEMETRY SUBSYSTEM (TLM)

The TLM has operated nominally in this report period.

Table 6-1 shows typical telemetry values since launch, All are nominal except for functions 1264 (Thermal

Shield 5 Temperature), 4002 (MMCA Board 2 Temperature), and 13200 (APU 24 Volt Input), which were de-
fective before launch, Verification of these functiong is acceptable hy 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

Func. Orbit
No. Function Name Unit 35 1253 2467 3810 5001 | 5600 5920 6362

900L Memory Sequencer A Converter| VDO 4.45 4,45 4,45 4,45 4.45 4,45 4.45 4,45
2002 Memory Sequencer B Converter| VDC ** *k *3% Fk *% #k % Hk

8003 Memoxy Sequencer Temp C 20.00 | 19.19 | 20.77 | 20.65 | 21,37 21,20} 22,50 | 20,87

9004 Formatter A Converter VDo 4,52 | 4.51 4,51 4,52 4,52 | 4.52 4,527 4,51
9005 Formater B Converter vDC ok *k ok *k ** *k FE ok
9006 Dig. Mux A Converter VDC 4,22 4,22 4,22 4,322 4,22 4,22 4,22 4,22
aooy Dig, Mux B Converter VDC | #* Hoke ik w3k Fx *k * ok
9008 Formatter/Dig Mux Temp °C 25,00 | 23,23 |{ 23,98 | 24,75 | 27.80  27.5L | 26.40  24.75
9009 Analog Mux A Converter vDC 4,02 4,05 4,05 4,05 4,05 4,05 4,061 4.05
8010 Analog Mux B Converter vDC ** ** ** *k Fk % Aok wk
9011 A/D Converter A Voliage VDC 4,02 4,02 4,02 4,03 4,03 4,03 4,04 | 4,04
9012 A/D Converter B Voltage VDC | k% ok #% ok Fk Hk o *
9013 Analog Mux, A/D Conv, Temp °c 25.00 | 25,00 | 24,91 | 25.41 | 27.83| 27.24 | 26.16 | 25.68
9014 Preregulator A Voltage VDC | 4,00 4,00 4,00 4,00 4,00 4,00 4,00 ] 4,00
9015 Preregulator B Voliage VDC | ** ** ok *k F* Hk wE wk
9016 | Reprogrammer Temp % |22.50 | 22.24 | 22.27 | 22.34 | 24.74 | 23,01 | 22.51 | 22,30
2017 Memory A Converter vDC 4,45 4,45 4,45 4,45 4,45 4.45 4,45 | 4,45
9018 Memory A Temp %c 17.50 | 16,46 | 17.33 | 17.26 | 17,17 | 17.11 | 16.60 | 16.92
2019 Memory B Converter . VDG ok ok ok ik % Hk ik F%
9020 Memory B Temp °C 17.50 ; 16,78 | 17,28 17,27 § 17.41 § 17.26 17,11 | 17.29
9100 Reflected Power (Xmtr A) dBm }18.29 | 13,84 | 13.68 | 13.85 | 14,18 | 14,15 | 13,99 | 13,83
9101 Kmir A-20 VDG VDG 3,80 3. 97 3.98 3.97 3.97 3.97 3.97 3.97
9103 Xmir A Temp °c 27.73 | 21,02 | 20.97 21,79 | 26.40 | 26.42 23.62 | 21,51
9104 Xmtr B Temp % * 23.27 | 23,07 22,87 | 27.74 | 27.84 | 24.84 | 22,60
9105 Xmitr A Power Output dBm |27.73 | 26.14 | 26,19 | 26,19 | 26,29 | 26.33 26,24 { 26,19
9108 ¥Xmir B Power Output dBm | ** ** ok ok i Hk ik Hok

* Not available due software
**¥ Not turned on since Prelaunch
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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 alighment tests,
Three +X firings and two -X firings were made to phase the satellite with Landsat-1 to obtain a combined

nine day ground frack repeat pattern, Three -X firings were for orbit maintenance,

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

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

The QAS telemeiry 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 in Table 7-2 are consistent
with the variations in sun intensity and sun angle,

Table 7~1, Landsat-2 Orbit Adjust Summary

Qrbit Burn Engine Fuell Tanl Tank
Adjust Ignition Duration +Aa Performance | Used | Pressure | Temperature | Thruster
Orbit No. Epoch (Seconds) {Meters) | Efficiency % (Lbs) {FSIA) CF) Axis
32 i 25 Jan 76 4.8 339 104.3 0.02 . 539.96 2.0 -X
0034 00.8
71 2 2% Jan 75 4.8 -36 90.1 0.02 547.46 73.6 +X
1957 00.8
79 3 28 Jan 75 420.0 3455 107.0 1,62 547.46 73.5 =X
09 49 00.8
86 E 28 Jan 75 420.0 3233 107.0 1.51 502,46 73.5 -X
21 13 00.8
163 5 3 Feb 75 420.0 ~2974 97,0 1,42 468.75 75.0 +x
10 36 00.8- .
191 6 5 Feb 75 360.0 2421 97.5 1,15 438,71 75.0 +
1051 00.8
212 7 6 Feb 75 308.8 -2009 08, 6 0.95 416.21 75,0 +X
22 31 00.8
880 8 26 Mar 75 12.8 82 107.6 0.04 397.47 70.5 -X
21 44 00.8
1632 9 19 May 75 24,0 - +154 107.6 0.07 401,21 73.5 -X
18 54 00.8
2058 10 22 Aug 75 22,0 1486 110.3 0.07 404,96 3.5 X
2211 58.8

1 Initial Fuel Capacity - 67 lbs.
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Table 7-2, Landsat-2 OAS Telemetry Values
TFunetion Oxbit
Ho. Name Tinits 50 1253 2532 3810 o103 5541 5938 6363
20301 Prop. Tank Temp. °C 23.038 21.97 23,05 23.47 23,89 28,47 23,056 23.05
2003 Thrust Chamber No. 1 i 24, B4 30,28 30.14 29,24 25,12 23.64 25, 50 29,18
(-X) Temp, *
2004 Thrust Chamber No, 2 L 37.34 37.63 as.41 35.83 38.5h 37.74 37.81 39, 60
{(+X) Temp. *
2005 Thrust Chamber No. 3 *C 47.22 36.23 34,20 37.92 46,85 46,70 41, %7 36,53
(-¥) Temp, * ‘
2006 Line Pressure . psia 545.80 399,89 404,97 410. 26 413,25 412,66 412,46 414,12

*Widespread of temperature is due to nozzle locations and satellite day/night transitions relative to data averaged,
Typical orbital rauge is from 19 to 5% 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 orbits are given in Table 8-1.

Table 8-1. Landsat-2 MMCA Telemetry Values

Orbit

Function Name Umts a0 1253 2532 3810 5102 8541 5932 6362
4001 Al Board Temp °C 20.566 19.84 19.82 19.97 19,47 19,12 19,02 19.41
4002 A2 Board Temp °C * * * * ® - * * *
4003 Hall Current TMV 3.40 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 3,07 3.06 3.06
4005 Pitch Flux Density T™MV 3,15+ 2,927k 2.90 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 2,97

*Defective Telemetry Function (Pre-launch)
#¥Post launch telemetry drift,
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SECTION 9

The USB Subsystem has operated nominally in thig report period.

UNIFIED S-BAND/FPREMODULATION PROCESSOR {USB/PMP)

Table 9-1 shows telemetry values since launch, All are nominal. The transmitter has maintained a steady
indicated power output of about 1,4 watts since launch, Figure 9-1 shows AGC readings of Goldstone for a

constant position in space,

The scatter of data points reflect variations in the ground station calibration and

readout,
Table 9-1. Landsat-2 USB/PMP Telemetry Values
ORBITS
Function o
¥o. Name Units |T/V (20°C) 15 50 1253 2462 3810 5091 5541 5932 6362
11001 | USB Revr AGC DBEM NA -112.72 §{ -120.024 | -121.7 -128.8 -131.5 | -124.29 | -125.07 | -123.11 | -131.50
11002 USE Xmtr Pwre WIS 1.40 1.36 1.36 1.38 1,43 1,42 1.38 1.37 1,39 1,37
11002 | USB Revr Exror KHz NA -2.15 -4,87 -4.14 -4.6 -4,23 -2,97 -5.20 ~4,91 -4.05
11004 | USB Xpond Temp | DGC 22,03 25.88 29,12 24.38 24,37 24,98 27,49 27.63 26,08 24,60
11005 | USB Xpond Press | PSI 16.99 17.08 17.09 16.94 16.74 15,61 16,49 16,47 16.31 16.19
11007 | USB Xmtr A <15V | vDC 2.35 2.36 F F F F F F F F
11008 | USB Xmir B =16V | voC 2,39 F 2.40 2,40 2,40 2,42 2,42 2.37 2,38 2 40
13009 | USB Range =15V ¥DC 2.07 2,07 2,05 2,05 2,07 2,06 2,08 2,05 2,05 2,08
11101 | PMP Pwr A Volt vDec | -15.22 -15.10 F F F F F F F F
11102 | PMP Pwr B Volt voe | -15.07 F -14.96 | -14.98 -15.02 -15.01 | -14.990 ~14,96 ~14,96 15,01
11103 | PMP Temp A DGC NA, 37,30 32.37 28,64 29,12 29,74 34,67 34,67 31,35 29,61
11104 | PMP Temp B DGC NA 28.34 85,18 3002 30.57 31,26 36,08 36.33 33,12 31,03
F Unit OFF in this peried.
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Figure 9-1, USB (Link) 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 Telemetry Functions

Orbit

Functicn |  Description Unit 21 1253 | 2582 | 3810 | 5102 | 5541 5922 | 6362
13200 | APU, -24,5 VDC| TMV * * * % * * * *

13201 | APU, -12 Volts | TMV | 2,42 z.4¢| 2.45 | 2,45 2.45 | 2,45 2,45 2,45

13202 | APU Temp pec | 27,44 | 26.65| 26.60 { 27,01l 27.70 |27.55 | 26.75 | 26.37

*Defective Telemetry (Prelaunch)

The Power Switching Module {(PSM) containing the switching relays for power to the OAS, MSS, WBVTR
No. 1 and No, 2, EBV and PRM, functioned normally. During this report period, the MSS as well as

WBVTR No. 2 power circuits, have been operated on a regular basis.
during the periodic tests on 1, 2 and 3 March 1976,

The Interface Switching Module performed all switchings normally during this report period.

1.8-2

RBV power circuits have been operated

10-1/2
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SECTION 11
THERMAL SUBSYSTEM (TEM)

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 valueg for several representative orbits during the first
fifteen months of operation of Landsat-2, Average temperatures of the sensory ring bays are plotted in
Figure 11-1, :

During this report period, the sun intensity decreased from 1, 032 to 0.989 of the mean value. This caused
a general drop in spacecraft temperatures. A slight increase in the temperatures along Bays 1 through 9
towards the end of this report period is due to the change in sun angle, The temperatures are expected to be
in the lower range during the on-coming period of low sun intensity.

A history of compensation load switchings is given in Table 11-2,
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Table 11-1. Landsat-2 Thermal Subsystem Analog Telemetry (Average Value for Frames of
Datz Received in NBTR Playback)

Functlon Functlon Orhits
Ko Description Unit z1 1253 2532 2810 5102 5541 5932 6362
7001 |THM THOL STU pse 15 40 18,71 19 58 19 90 19 97 19 33 18,87 19 44
7002 |THM THO? SBO pGC 17 18 748 18 05 18,22 17.47 17,10 16.95 17,87
7003 |THM TiH02 ST DGC 18 13 1838 19 49 19,54 18 50 17,85 17 5% 18,97
7004 |THM THIO TCB oleed 19 38 19 08 1901 19,34 19 M 9,04 18 55 18 50
7005 [THM THO4 5TT DGe 17 19 17 % 17.92 13 63 16 76 16,15 15.97 17,19
7006 |THM THOS SBO BGC 17.42 17 13 17.46 17,55 15 68 16.26 16.16 17,07
3007 [OA-N Thruster DCC 15 €6 20 52 20 58 20 61 19.65 1315 19 15 20 01
008 [TILM THOS-5TC BGC 78 M 50 17 14 85 JER-1 13 48 13,43 1414
7000 PTHM THIS SBE DoC 19 18 18 82 15 18 19 52 18.41 17.83 7,72 18 45
7010 FTIM THOT STI DGe 18 08 18 60 18 26 13 42 17 44 17,00 16,80 17.54
7011 [THM THIS STO bee 19 34 20 07 20 22 20.27 19 23 18,70 18,76 19 €5
7012 JTHM THoS SBC BeC 21 44 2575 21 80 21.99 20,93 20.43 20,17 20 75
7013 |THM THIO SBO DGC 16 58 18,58 18 56 18 80 18 38 18.01 17.72 18,13
7014 THM Tl STi DGC 21 66 211 21 13 21 58 21 93 21 g6 20.86 20,64
7015 |TH2 THLZ SBO BeC 23 83 22 28 22 13 22 87 24 68 24,58 z3 11 22,25
7016 [FHM TILE 5Ti Dse 22,21 20 49 20 51 z1 20 23 62 23.60 21.65 20 66
70t7  |RBA Beam Ctr Ln DGe 20 38 20 92 20 33 20 65 19 92 19 47 18,94 19,16
7018 |mins This sTO DGC 24 12 2 34 2129 22,32 26 48 26 48 2341 21,9
7019 |NBRRad Outbd Bt | DGC 272 345 3 26 In 2 93 2,44 2,23 2 83
7020 |TiM THS SBE DuC 23 07 20 95 2118 22 15 25 56 25,31 22,60 21,51
7021 |TiM THis STU nec 23 26 21 oz 22 29 23 11 25 16 24,85 23,07 22,79
7022 'FHM TENT SBE Dce 2117 20 72 2r 22 2211 23,714 2317 at.84 21.79
7023 THMN TH18 SBO jileis] 21 67 21 08 2t 49 22 42 23 38 22,95 21,99 22,12
7030 |THM THOF Bur DGe 15 50 15 48 16 28 16 29 15 14 14 66 14,57 15,51
7033 |THM TEHI2 Bur DGe 23 05 2t 71 21 70 22 41 24 59 24,76 231 22,00
7035 |THM THIS Bur Dnse 1% 53 18,73 19 32 19,71 20 39 19,96 19 37 19 50
7040 |THM THO1 TCB DG 19 32 1% ¢8 14 78 26 11 19 72 15 23 18 88 19.58
7041 THM TH0Z TCB DeC 17 55 17 33 19 ¢2 18 14 11,39 16,97 15,78 17,74
7042 |THM THO3 TCB naC 16 85 16.83 18 23 18 20 16 32 15,64 15,50 17 40
7643 |THM THM TCB Dae 18 90 19.69 20 05 20 20 19 33 18 87 18,76 %73
7044 |THM Ti05 TCB DaC 16.42 16 08 16 21 6 45 15 75 15.28 15,05 15.54
7645  |THM THS? TCB DCC 17.76 17 96 1§ 12 18 2% 17.33 16.83 16 78 17.52
7046 |THM THOZ TCB Dec 19.30 1924 193 19 51 18 81 1844 132 18,71
7048 |THM THLI TCB nee 23 21 22 50 22,45 22 98 23,71 23.56 22 63 22,25
7048 |THM THIZ TCB DGE 23 o4 20 62 20 62 21 24 23.04 2£.25 22 15 20,85
7050  |THM THI3 TCB DS 22 89 20 43 20 34 217 24 67 <2479 2 20,76
7051 |THM TH14 TCB DGC 25 o7 22 09 22 4t ~ 23 19 27 69 a7 75 24 06 22,92
7052 |{THM THIS TCB jelcts] 22 22 20 83 21 5¢ 22 56 24 29 24.10 22 49 22,92
7053 |THM THI? TCB DGC 23 52 22 32 22 73 23 71 24 96 24 30 23 27 23,91
7054 |THM THIS TCB DGe 20 0} 19 45 20 0§ 20 89 20 49 20 47 19,88 20,93
7060 |TEHM Suwtter By 1 DEG 22 54 18 26 24 43 27 61 26 85 20 26 16.70 22,56
7061  |TEM Shetter By 2 DEG 19 3 18 00 24 75 26 6% 2113 18 41 6 94 21,82
7062 |THM Shutter By 2 DEG 22 75 19 48 31 67 a1 1k 11 89 250 2 87 23 52
7063 |THM Shrtter By 4 DEG 33 89 35 12 a6 52 36 34 33 00 3118 30 07 3 15
7064  |THM Swtter By 5 DEG 750 6,35 8 67 6 40 2.90 2,88 z 88 28
7085  [THM Shutter By 7 DEG 17 06 1977 2z 52 21 87 1411 10,31 9.78 1 64
7087  |THM Shutter By 9 DEG 33 75 35 25 38 22 37 09 34,12 33,75 33.00 32 97
7068  |THM Snutter B 10 | DEG 37 46 35 65 a4 96 36 £2 37,09 35,76 12,85 32,71
7069  [THM Shutter By 11 | DEG 52 25 17 10 1016 27 12 17 39 16,40 9531 2T
7070  [THM Shetter By 12 | DEG 6138 46.16 46 20 50 05 67,46 69, 8¢ 56,36 48,10
7071  |THM Shuttex By 13 | DEG 63,60 4754 45 16 53 45 74 14 74.63 61,31 50.24
2072 [THM Shutter By 1t | DEG 59,41 40 54 40,40 47,92 72 14 72.50 52 86 45.11
T3 THM Shutter By 15 DEG 61.7% 52 64 51.18 62 33 82 12 81.32 56.83 €2 35
2074 [THM Shotter By 16 | DEG 45 20 37 85 43,68 51 3+ 6113 59.15 48 62 49.30
7075 |THM Stutter By 27 { DES 57 88 40 22 52.10 58.35 67.62 B4 01 56,45 55.59
076 |THM Shotter 83 18 | DEG 40,49 3636 38.32 44 47 45 83 42,15 38 34 44,18
7080 [THMQIT Zeper v {vIC 485 485 4.85 486 485 485 4385 £.85
7081 (THM Q2T Zener v | VDC 4.90 4,90 490 490 4.90 4,90 £.90 £.50
7082 |THM Q3T Zener v | VDC 505 503 50t 5,05 505 5.04 5.05 5,04
7083 |THM Q1 SZener ¥ | VDC 497 496 19 4,97 4.96 4 96 5% 4,95
7084 |THM Q2 SZener v |VDC 458 198 198 499 4 99 4,93 4.98 458
7085 |THMGQ3S Zener V| VBC 518 515 515 515 515 5,15 5.15 515
7090 |THM PSH Mount DGe 21 02 2076 21 05 21 36 2171 20 85 20,15 20,18
7081 [THM End Attitude DGe 17 72 17,73 17 856 18 21 17 24 18 65 16,39 17 17
7092 |THM RB\ Radiator |DGC 18 01 18 o7 18 06 18 54 18 24 15,68 14,94 £5 12
7093 |THM RBVC CirBm | DGC 20,74 20 82 20 82 21 82 18,31 18.76 18 13 18,42
709¢ [THM WBVTR Root | DGC FER 14 24 141 15 60 15 72 15.94 1421 14,64
7095 |THM WBATR Rad Ct | DGC 364 452 498 519 555 5.97 4,57 5.21
7096 |THM WBLTR Strap [ DGC 15 90 16,24 16 95 12 17 63 16.85 16,18 16,76
7097 [THMWBMiBayt |[DGC 2291 16 90 22 6¢ 2119 22 49 20,83 20,58 20,95
7008 |THM W3 MatBay 1 | DGC 22 07 16 61 19 25 18.3¢ 2014 18.17 17.%4 18,15
7098 [THMWBVTR Sep3 | DGC I8 03 17 81 18,76 15 82 18 12 17.47 17.11 18,12
7100  [THM WBLTR Scp 17 | DGC 2183 20 87 2155 22 14 23.51 22,85 21.68 31,76
7101 [THMWBLTRI Cent [DGC 22 45 22 20 22 13 232 2318 22,99 22,51 22,79
710z [THM WBMTRZ2 Bay |DGC 17 34 17.27 17.49 17,89 11,29 16.68 16.30 17 17
7103 |THM WBVIR 2 By 15 | DGC 2L17 20 12 20 99 21 57 23 87 23,16 21 47 21 21
TI04  [THMWBVTR2 Cir | DGC 20 T4 20 65 21.08 21 17 22 34 ar 29 20,48 20,64
7105 [THM NBTRBSeps |DGC 17 82 1773 17,96 18 35 1766 17 20 16.99 17,35
7105 [THMNBYRBSep1 |DGC 22 1t 20 64 20 70 N R 23,95 23.44 21.40 20 75
7107  [THM NBTR Bin Ctr  { DGC 20 32 20 30 20 44 20,74 2121 20 45 18.55 19,58
7108 [THM MSSMomnt 14 | DGC 20 59 19 33 19 40 20.28 22 86 22.40 20.38 19,67
7109 [THM OA-Y Thruster| DGC 25 64 22 25 21 99 23 32 27 51 27.38 24,41 22,86
711¢  [THM MSS WBVTR Bu| DGC 16 75 1715 175 17 84 18.21 17.38 16 70 17.31
7211 [THA QA+X Theuster | DGC 20 33 11,55 19 72 19 39 20 43 19.03 18,70 19.15
1130 [TEM AW PI T BGC 3418 31 52 621 9 49 z8 87 21.29 14,12 6,53
1131 [THM Aw P2 T DGC 2 90 o8t 222 23 5¢ 6.57 6.0F 22,0% 19.86

11-~2
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SECTION 12
NARROWBAND TAPE RECORDERS (NBR)

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

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 fypical
telemetry values.

Table 12~1. NBR Operating Hours by Modes

NBR On Off Playback Record
A 5739 5205 228 5511
B 5739 5205 228 5511

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

Function Typical Telemetry Values - Orbits
No. Name 36/37 437/719 2111/2112 3301,/3802 4980/4981 | 6001/6002

10001 A -~ Motor Cur, (ma)

Record 132.0 140, 5 133.3 130.2 130.2 128,86

P/B 108.0 107.8 95.2 95.2 93.7 95,2
10101 B -~ Motor Cur, (ma)

Record 148.5 146, 33 1417 140,2 135.7 1356.7

P/B 143.8 141,71 138.7 135.7 . 136.7 129.6
10002 A -~ Pwr Sup, Cur, (ma)

Record 170.5 172.4 167.5 165. 8 182, 5 162.5

P/B 410.0 408.2 389.3 405.9 399.3 396.0
10102 B - Pwr Sup. Cur., (ma)

Record 260.0 259.8 2681.3 261.4 264, 5 264.5

B/B 481.0 479.7 479,7 179.9 489,2 479.7
10003 A - Res. Temp (DGC) 26.1 25.0 26.1 24.8 24,2 24.7
10103 B - Rec. Temp, (DGC) 27.0 25.4 27.0 26.8 26,2 25.8
10004 A - Bupply {(VDGC) -24,87 ~-25,10 ~25,1 -25.1 -25,1 -25,1
10104 B - Supply (VDC) ~-24,55 -24.68 -24.6 -24.6 -24. 6 ~24.6

18-3 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 successively at the same points

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

WBPA-2 has been used more consistently and is presented in this Figure. Values from WBPA-1 are nearly
identical when this power amplifier is used,

Table 13-1. Wideband Telemetry Subsystem

. T/V {2) Orbats
w Name 16w | zow 24 1479 2462 3810 5001 | 6600 5920 6362
. 12001 | Temp, TWT Coll (DGC) 301 | 336 A 35 63 35.00 | 20 74 | 19.45 | 1g 48 19,28 | 19,35
12101 2798 | 312 3143 | 3571 37 14 | 30.00 | 18 17 | 1s.8¢ 20,81 | 1e.e7
12002 | Cur, Helix (MA) 3.30| 3.85 F 4 30 4,51 F F F F F
* 12102 4 05 4. 56 4 33 4.43 4. 48 4,52 4,59 4,59 4,61 4,68
' 12008 | Cur, TWT Cath (MA) 33 20] 46.10 F 43.60 45 12 F F F F F
12103 3409} 46 78 | 45,87 | 45 26 45 24 | 44.39 | 46.00 | ad.67 | as.00| 457
)| 12004 | Fwd Power (DBM) {3} 40,61 42 68 F 42 60 42 77 F F F F F
. 12104 40,95 | 43.71 | 48.65 | 43.66 43.60 | 43.56 | 49.61 | 42.66 | 43 e5| 4870
12005 | Refl Power (DBM) (3) 22.3¢| 27,0 F 25,61 26,10 F F F F F
12105 3455 3645 | 3636 | 3715 371¢ | 36,91 | 37.08 | 36.63 37.02 F  37.39
12227 | Con Volt, Loop Stress (MHz) {#) 1,51 N/A 1,42 112 " L3z f-1s.00 | -14.00 1.29 L&
12228 2,53 0,32 0.24 0.0t | -0.30 | -o0.22 | 0.0 | -o.03 0.27
12229+ | Temp. ¥od (DGC) 1%.5 o 17,16 1 19,93 20,88 | 19,22 | 17.97 | 17.84 19.15 |, 17.48
| 12232 | +15 vDC Pwr 2,65 2,65 2,65 2,65 2 65 2.65 264 2,65 2,65
12234 | +15 VDC Pwx Sup (TMV) (5} 4,07 4,08 4,01 3.3 4,10 4.04 4.02 4,01 4,10
12236 | 45 VDC Pwr Sup {TMY) (8) 3,55 3,50 3,53 3.54 3,47 3.61 3.54 3 55| 3,47
12238 | -5 VDC Bwr Sup {TMV} (5) 4,08 4 07 4,03 4,01 4,09 4,07 4,04 404 4.08
12240 | -24 VDC Unreg. Pwr (TBIV} (6) 5,86 5.90 5. 80 5:66 5.91 5.90 5 83 5.73 5,93
12242 | Temp, Iav. (DGC) 23,7 21 68 [ 23,21 23,79 | 2293 | 22.53 | 22,40 | 22,50 22,29

NOTES:

(1) Function numbers for WPA-1=120XX; for WPA-2=121XX
2y Thermo-Vacuum Test data for comparison

(8) "Pwr outputs of 10 or 20 watts can be selecied

(), Any reading other than zero or -7. 5 is acceptable

{5) Cnly power supply A operated during these orbats

JF - Unit OFF in thes period.

N/A - Not Available

Is8-2 13-1
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SECTION 14
ATTITUDE MEASUREMENT SENSOR (AMS)

The AMS is a passive radiomefric balance sensor which operates in the 14-16 micron IR band. AMS

Telemetry Values are shown in Table 14-1,

The AMS was launched in the OFF mode {CMD 774), turned ON during Orbit 6, and has been performing
normally since thexn.

Table 14-1, Landsat-2 AMS Temperature Telemetry

Function Units 50 1253 | 2532 | 3810 5102 | 5541 | 5932 6362
3004 Case - Temp 1 DGC 19:00 | 19.05]18.02 [19.391 18,68 18.05] 17,87 18,34
3005 Assembly - DGC 18,70 | 18,69 118,71 |18,93 | 18,30 17.68} 17.45]17, 88

Temp ~ 2
L&-2 14-1/2
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SECTION 15
WIDEBAND VIDEO TAPE RECORDERS (WBVTR)

WBVTR-1 has remained non-operational through this reporting period because of previously reported prob-
lems with one of its Record/Playback heads, The NASA Data Processing Facility (NDPF) has developed

a modification of their ground processing system to accept input data from the faulty recorder. For eval-
uation and test of the modification, a sequence of RBV scenes was recorded on WBVTR-1, This re~
cording was made on March 2, 1976, in Orbit 5646 during the third periodic test of the RBV subsystem,

and was played back at Greenbelt in Orbit 5652 (March 3), Because of ground station problems, another
playback of the data was made in Orbit 5687 on March 5,

WBVTR-2 hag funetioned normally throughout this period.

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, Rewind, and Standby operational modes.

Figure 15-1 shows tape usage for WEVTR-2.

Table 15-1. WBVTR Telemetry Values

x

WEVTR-1 Functions Telemetry Values In Orbitfs

Number Name 45/46 996 2642 3812 4879 (ET) 5531 5920 6322
13022 Pressure Trans 16 52 16, 51 16 51 18,32 16. 39 16,39 16. 39 18,25
13023 Temp Trans 20,74 20, 05 20 62 19, 00 20,12 19,58 18,71 18,70
13024 Temp Elec 25.00 18 59 24, 57 19, 67 21.68 19,98 19, 65 19.58
13032 Limiter Volt 1,48 1. 49 1,51 * 1.41 — & * *
13034 +5. 6 VDC Conv 5 70 5 48 5, 64 * 5.67 * * *
13201 +2 VDC APU 2,44 2.45 2,45 2,45 2.45 2. 45 2,45 2.45
13202 Temp APU 29 06 26.76 26,76 27,03 27,29 27,68 26. 86 ' 26,44

WVVTR-2 Funciions Telemetry Values In Orbits

Mummber Name 45/46 966 2642 3812 5071 5531 5920 6322
13122 Pressure Trans 16,12 16,12 135,81 15,49 15.33 15,31 15,16 15.08
13123 Temp Trans 21.50 18,48 20, 00 20.99 23.08 23,08 23. 06 20.81
13124 Temp Elec 23,50 14,49 18,31 19,48 22,72 22,75 24, 50 19,89
13132 Limiter Volt 1,30 NA 132 1,33 1,28 1,34 1.35 1.31L
13134 +5,6 VDC Conv 5.71 6.32 5.69 5. 14 5,85 5,71 5, 650 5.71
13201 -12 VDC APU 2,44 2,45 2 45 2,45 2.45 2,45 2.45 2,45
13202 Temp APU 29, 06 26.76 26 76 27,03 27,63 27,68 26, 86 26,44

(ET) ~ Enginesring Test of WBVTR-1
NA - Data not available
* - No data WBVTR-1 out of service

LS-2 15-1



Table 15-2. Function Values by Mode Landsat-2 WBVTR-1 Telemetry

WBVTR-1 Orbit
Funetion/Desexiption T/V 718 1734 2642 4878(ET) | 5688 (ET)

13029 ~ Input P/B Voltage

Record 0.0 0,0 0.0 0,0 0.0 0.0

Playback 0,33 0.30 0,32 0,32 0,30 0.40

Rewind 00 0.0 0.0 0.0 0.0 0.0

. Standby 0.0 0.0 0.0 0.0 0.0 0.0

13028 - Capstan Motor Current

Record 0.32 0.27 0,36 0.33 0.31 0.36

Flayback 0,29 0.30 0.30 @, 31 0. 30 0,33

Rewind 0,23 0.21 0.27 0,23 0.28 0.31

Standby 0.0 0.0 0.0 0.0 0.0 0,0
13030 - Headwheel Motor Current

Record 0. 50 0.51 0.50 0.50 0,53 0,48

Playback 0 495 0.49 0.49 0,49 0, 53 0. 52

Rewind 0.41 0,44 0,44 0.44 0.47 0,47

Standby 0.41 0,44 0.43 0.45 0.456 0.47
13031 = Recorder Input Current :

Record 3.58 3.61 3.62 3.69 3.62 3.58

Playback 3 92 3.86 3 93 3.86 3.86 3.34

Rewind 2,18 2 18 2.30 2.19 2,23 2.30

Standby 1.79 1.90 1.80 1.95 1.95 1,95
13033 - Servo Voltage

Record 0.0 0.0 0.0 0.0 0.0 0.0

Playback 49, 99 50,04 50,37 50, 08 50, 37 60,18

Rewind 0.0 0.0 0.0 0.0 0.0 0.0

Standby 0.0 0.0 0.0 0.0 0.0 0.0
13026 ~ Capstan Motor Speed

Record B9. 77 88,03 88,03 88.03 85,13 85.13

Playback 89, 37 87.45 86,29 86, 87 85,13 86,29

Rewind 100,12 99,08 97.32 98.48 96,73 96, 73

Standby 0.0 0.0 0.0 0.0 0.0 0,0
13027 - Headwheel Motor Speed

Record 97.5 96.18 9507 95. 07 93. 96 93, 96

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

Rewind 98, 96 97,28 95,62 96,73 96,73 94, 52

Standby - 99.12 97.28 93,96 95.62 95. 07 93. 96

(ET) ~ Engineering Test of WBVTR-~1
15-2 1.s-2



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

WBVTR-2 Orbit
Function/Description TV 437 1734 2642 L4878 5654

13129 ~ Tnput P/B Voltage

Record 0.0 0.0 0.0 0.0 0.0 0.0

Playhack 0.37 0.36 0.34 0.38 0.34 0,34

Rewind 0.0 0.0 0.0 0.0 00 0.0

Standhy 0.0 0,0 0,0 0.0 00 0.0
13128 - Capstan Motor Current

Record 0.33 0,33 0,32 0.37 0.38 0.34

Playback 0.34 0.35 0.35 0.34 0.35 0.38

Rewind 0.16 0.20 0.19 0.18 0.15 0.19

Standby 0.0 0.0 0.0 0.0 0.0 0.0
13130 - Headwheel Motor Current

Record 0, 47 0.47 0.47 0. 47 0.48 0,47

Playback 0.46 0.46 0.47 0. 47 0.48 0.49

Rewnd 0,43 0,42 0,43 0,42 0.41 0,44

Standby 0,45 0.42 0.43 0.43 0,41 0,41
13131 - Recorder Input Current

Record 2. 88 2.90 - 2.90 2,90 2.90 2,80

Playback 3.11 3.02 3.08 3.08 3.11 3,17

Rewind 1.79 1.78 1.80 1.80 1.80 1.84

Standby 1,18 1,58 1.60 1,48 1.62 1.48
13133 - Servo Voltage

Record 0.0 00 0,0 0.0 0.0 0.0

Playback 43, 92 49,04 49,33 49, 52 49,43 48,23

Rewind 0.0 0.0 0.0 0.0 0.0 0.0

Standby 0.0 0.0 0.0 0.0 0.9 0.0
13126 - Capstan Motor Speed

Record 108, 66 106,70 106 02 106, 82 106, 23 105, 33

Playback 108, 38 106.70 106. 02 105,33 103,96 104,64

Rewind 130. 09 117.68 117.0 ' 116,31 117,68 118,37

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

Record 98, 41 96,52 96, 00 96, 52 95, 48 95,48

Playback . 98,11 96. 00 95.48 94, 44 94, 44 94,96

Rewind - 99. 95 97. 04 36,00 95,48 96, 52 97.04

Standhy 101, 72 a7. 04 98, 52 04, 96 96,00 "f o0t 44

L8-2 15-3
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SECTION 16
RETURN BEAM VIDICON (RBV)
The third periodic test of the RBV gubsystem was performed on March 1, 2, and 3, 1976. In Orbit 5630

the downlink filters were configured, and all RBV modes were set up. Engineering tests were executed in
Orbits 5631 and 5632, and first day operational picture sequences were taken in Orbits 5633 and 5634,

On March 2, real-time picture sequences were taken over Brazil (Orbits 5644 and 5645) and over the U, 8.
and Canada (Orbits 5646 ~ 5649) . During Orbit 5646 the picture sequence was also recorded on WBVTR-1,
then played back in Orbits 5652 and 5687.

On March 3, the test was completed with U, 8. and Canada real~-time picture sequences in Orbits 5660 -
5663, afier which the RBV was secured.

DPuring all the U.S. and Canada piciure sequence orbits, an experiment was conducted to establish tech~
niques for determination.of optimum shuiter exposure time. Experiment data will be.evaluated and resuits
will be factored into future RBV tests by the NASA investigator,

All RBV operations during this test were nominal, and telemetry data was normal.

Table 16-1 gives typical telemetry values for the RBV subsysiem during the test operaitions. Tables 16-2,
16-3, and 16-4 give telemetry values for Prepare, Hold, and Read modes of the three RBV cameras.

Figures 16~1, 16-2, and 16-3 are samples of Real Time RBV imagery taken by all tkree cameras during
the test. No samples of recorded RBV data are available for this repoxrt.

Lg-2 16-1
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Table 16-1. RBV Telemetry Values

-8l

Funetion ) Orbite
T/V 1
No. Name Value 41 54 i 151 208 2371 3052 | 4072
14001 CCC Board Temp. {DgC) N/A 19.939 | 19.65 | i9.72 | 20.58 | 20.27 | 19.41 | 20.12
14002 CCC Pwr. Sup. Temp (DgC) N/A 21.047 { 20.62 | 20.65 |21.90 | '21.46 | 20.61 | 2L.12
14003 15 VDC Sup, (TMV) N/A 3.950 3.92 3.75 3.89 3.92 3.02 3,95
14004 +6V, =5.25 VDC Sup, (TMV) N/A 3,095 2.92. 2,92 | 3.00 3.07 3.05 3.05
14100 0.98 NA NA NA NA 0.70 0.70 0,70
142001 * | VID Output V (TMV) 0.93 NA 1.05 | 1.16 | 1.30 1.23 F 1,11
14300 1,06 NA 1.03 § 110 | 124 1.27 F 1,28
14102 3.75-4,02( 3.950 3.85 | 8.85 | 3.86 3.8i1 3.83 .74
14202 } * | Comb, Align Cur. (TMV)} 3.87-4.10| 3.875 3,01 | 3.91 | 3.92 3,92 F 3,78
14302 3.80~4.05| 3.850 3.90 | 3.72 | a.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 Temp. (DgC) ‘ N/A 20.387 | 19.84 | 19,97 | 22,16 | 22 40 | 20.00 | 20.91
14303 N/A 25.363 | 25.05 | 25.35 | 28.20 | 24.13 | 22.22 | 23,55
14104 N/A 23.363 | 23.44 | 23.55 { 25.68 | 24.13 | 22,16 | 23.69 ,
14204 ;* { LV Pwr Sup T. (DgC) N/A 18,834 | 18.14 | 18.29 | 20.61 | 20.87 | 18.20 | 10,34
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 3.94 3.98 3.69
14205 }* Defl., Pwr. Sup. +10 VDC (TMV) 3.95-4.10| 3.950 3.97 { 3.80 | 3.93 3.02 F 3.85
14305 3.95-4.07| 4.000 4,001 4.00 | 4.00 3.95 F 4,00
14106 3.65-3.80; 3.700 | 3.67 | 3.52 | 3.8¢ | 3.59 3.67 3,40
14206 ;% | L.V.P.S, #V, -6,3 VDC (TMV) 3.67-3.80{ 3,650 3,65 | 35.49 | 3.61 3.61 ¥ 3.42°
14306 ) 3.65-3.77] 8.725 3.70 | 3.70 | 3.71 3.66 r 3.70
14107 - 2,53 2,650 2.61 | 2,49 | 2,54 2.54 2,59 2,39
14207 p* | Ther. BElec. Cur. (TMV) 2.43 2,500 2,49 | 2.3 2,42 2,44 F 2,31
14307 2.52 2.575 2.57 | 2.46 | 2.49 2,62 F 2. 54
14108 1.80-3.50| 2.550 2,43 | 2,44 | 2,49 2,48 2.85 2,36
14208 }* { Vid. Fil. Cur. (TMV) 2,55-2.75| 2.400 2,40 | 2.30 | 2.37 2.34 F 2,25
14308 2,60-2.80f 2.575 2,58 | 2,46 | 2,54 2,54 F 2.46
14110 2.95-3.20| 3.025 2,98 | 2.98 | 2.98 2,95 2,95 2,90
14210 * | 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] 3.225 2.63 | 2.51 | 2.60 2.56 b 2.51
14113 2.86 4,050 2,92 | 2.87 | 2.84 2.79 2.58 2,70
14213 >* | Vert Def V {TMV) 3.09 4,275 3,15 | 3,12 | 3,08 2,99 F 3.18
14313 3.9 4.275 3.59 { 3.45 | 3.5 3.48 F 3.56
14114 21.99 21.997 | 19,87 [ 20.18 | 21.18 | 20.67 | 39,02 | 20,53
14214 ¢* | Vid FPT (DgC) 21,00 21.059 | 26,55 | 20.84 | 21,56 | 21 14 20.60 | 21.03
14314 22,66 22,398 { 20.65 | 20.85 [ 21.89 | 21.12 20,37 | 20.96
14115 24,17 20,940 | 21.04 | 21.47 | 23.23 | 22.41 | 20.98| 21.985
14215 * | Foe Coil T (DgC) 23. 82 20,387 | 20.67 | 21,00 | 22.83 | 22.22 | 20.83 | 21.55
14315 24,47 21,940 | 22.25 | 22.66 | 24.53 | 23.08 | 21.72 | 2%.67

* 141XX refers to Camera 1
142XX refers to Camera 2
143XX refers to Camera 3
NA - Data not Available
F - Cameras 2 and 3 off. Camera 1 only was operated



Table 16~2. Camera #1 (Blue) Telemetry (Values in TMV)

Orbit
Funetion Function T/V
No. Mame Mode Value 054 151 209 2371 3052 4072 5663
Hold 0.66 0.65 0.65 0.67 0.70 0.63 0.68 | 0_'69
14101 Focus I Prep 1.71 1.68 1.68 1.74 1.95 1.87 1,73 1.74
Read 2.83 2.80 2.85 | 2.8 2.90 * 2. 85 2,85
Prep 0.79 0.80 0.75 0.75 0.80 0.77 0.79 0.78
14109 Grid V Read 2.43 2.42 2.43 2.42 2,44 2.42 2. 41 2,42
. Hold 4.00 3.95 3.95 3,95 4.00 3.96 3,99 3.98
Hold 0.38 0.38 0.38 0.38 0.40 0.35 0. 37 0.87
14111 Cath I Read 0.84 0.83 0.83 0.83 0.85 0.82 0. 83 0.83
Prep 3.03 3.05 3.00 3.04 3.10 3.01 3.02 3,02
Hold 0.01 0.00 0.00 0.00 0.00 0.00 0,00 ¢. 00
14112 Hor Def Prep 1.79 1.95 1.75 1.75 1.80 1,76 1.7 1.7
Read 3.23 3.25 3.25 3.25 3.30 3.20 3,25 3,25
14120 500 vV Prep | 0.92 { 0.85 | 0.8 | 0.88 [ 0.90 0.90 0. 90 0,90
Read 4.05 4.05 4.05 4.05 4,10 4.08 4,05 4,05
#No Data due to slow TLM sample rate
Table 16-3. Camera #2 (Yellow) Telemetry (Values in TMV)
Orbit
Tunction Function T/V
No. Name Mode | Value 054 151 209 2371 4072 5663
Hold 0.58 0.54 0.49 0.54 0.60 0.56 0.53
14201 Focus I Prep 1.60 1.56 1.57 1.54 1.60 1.56 1.54
Read 2.71 2.60 2.65 2.65 2,70 2,67 2,65
Prep 0.83 0.78 0.82 0.81 (.85 0,79 0,80
14209 Grid v Read 2.26 2.25 2.25 2.25 2.30 2,20 2.22
’ Hold 4.13 4.05 4.05 4.09 4.10 4,12 4,11
Hold 0.37 0.37 0.33 0.34 0.35 0.35 0.35
14211 Cath1 Read 0.95 0.95 0.95 0.95 1.00 0.95 0.95
Prep 3.00 3.05 3.05 3.08 3.10 3.05 3.05
Hold 0.01 0.00 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 1,87
Read 3.32 3.25 3.25 3.25 3.30 3.31 3.31
14220 +500 V Prep 1.14 1.15 1.15 1.15 1.20 1,14 1,14
Read 4,29 4.25 4,25 4,25 4.30 4,27 4,27
s2 18-3
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Table 16-4. Camera #3' (Red) Telemetry (Values in TMV)

Orbit
Function Function

No. Name Mode 054 151 209 2371 4072 | 5663

; Hold 0.65 0. 65 0,71 0.70 0.70 0,72

14301 Focus I Prep 1.79 1. 85 1,84 1,83 1,83 1,85

Read 2.85 2.85 2,92 2, 90 2,91 2.93

Prep 0.75 0,75 0.75 0. 80 0.76 0.75

14309 Grid V Read 2. 65 2. 65 2.65 2.70 2, 67 2.66

Hold 4, 08 4,10 4,13 4,18 4,13 4,13

Hold 0.32 0.39 0.39 0,40 0. 40 0,40

14311 Cath I * Read 0. 54 0,54 0,54 0.55 0.55 0.55

Prep 3.25 3.25 3.25 3.30 3.22 3.22

Hold 0. 00 0. 00 0. 00 0. 00 0. 00 0,00

14312 Hor Def Prep 2.05 2.05 2.05 2,10 2,06 2,07

Read 3.35 3.35 3.41 3.45 3.41 3.42

14320 +500 V Prep 1,15 i.15 1.15 1.20 1.15 1,15
BRead 4,25 4,25 4.25 4,30 4.27 4,27

LS-2
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SECTION 17
MULTISPECTRAL SCANNER SUBSYSTEM (MSS)

The MSS Subsystem has operated nominally in this period without incident, Figure 17-1 shows the number
of scenes imaged at each geographic location this quarter, and Figure 17-2 shows images since launch,

In these maps, only those scenes received by U. S, ground stations are shown Scenes transmitted to
Canada, Brazil and Haly (32% of total) arve not shown,

Table 17-1 shows typical telemetry values since launch, All are nominal. 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 these levels (the second highest) is listed in Table 17-2,
Line length history is also shown in Table 17-2 and is nominal.

Sun calibrations, performed every two weeks, show nominal performance,

LS-2 17-1/2



C dunnly

TR
Ty

TeriraErl

1o gypgysiptingeruue

[EXE]

2vawmzzzaaai

2piz eizy

Rezcaiin
1

izsan

L b ok by

]
49271
ay

copgcANlTl

i

TTEY

i Stk

F1i1E

[EEAT
[EXE]

tiiiirhiiisasa

Tr reris

(R
© TN TRa P sRand ni PANT TAKLY WERE FRIRIVES POA LAk FAAFEL

Tez Nk sd
TNRAAY
1

] =

il

Tl
BED | GOneB W3 FeAk CALGMT

i : S Y MY gk ok Gm dar T8 A% Ty 1047 M8
2750 Raoy e aiE Jiky Fcn 39 3306 3EME mSES S0Ay 35h

!
Vi I

[EEE!
¥

11}F004000800UUEEELIbGRFaVRIRUARREL

T
EEE
el
v
N
£
£
IR

1
[EEEETEY]

KK

R B
[ T I T B R R A

ity
I

Figure 17-2. Computer Map of MSS
Scenes Since Launech - Landgai-2,

ERAME ORIGIN . | QREGINAL PAGE B 1.5-2 17-5/8
LTy -



g-8T

Table 17-1, MSS Telemetry - Landsat-2

) - *T,V
Function . Name - Nexrm 27 1254 | 2500
15040 MUX -8 VDC (TMV) 3.92 | 4.05 4,07 | 4.04
15041 A/D SUPPLY (TMY) 5.74 | 5.95 5.95 | 5.95
42 AVERAGE DENSITY {TMV) .72 | 1.71 2,30 | 2.39
43 FIBER OPTICS PLATE 1 TEMP (DGC) 22.30 | 18.18 18.4 | 20,41
44 FIBER OPTICS PLATE 2 TEMP (DGC) 22,30 | 17.87 18.1 | 18,86
45 MUX TEMP (DGC) 25,59 | 23,38 25,6 | 20,57
46 ELEC COVER TEMP (DGC) 23.09 | 20,25 21,8 | 21.40
47 PWR. SUP. TEMP. (DGC) 23,85 | 19.45 21,0 | 19.83
48 SCAN MIR REG. TEMP (DG ) 23.44 | 18.30 18.0 | 18.29
49 SCAN MIR DRIVE ELEC, TEMP. (DGC) 24.34 | 18.96 19.6 | 18.49
15050 SCAN MIR DRIVE COVER TEMP, (DGC) 22,50 | 17.26 19,4 | 18,28
51 SCAN MIR TEMP (DGC) 21.87 | 17.26 7.9 | 18.09
52 ROT, SHUT HOUSING TEMP ({DGC) 22.58 | 23.26 18,4 ] 18,91
53 SCAN MIR REG VOLT (TMV) 4,56 | 4.7 4,57 | 4,57
54 CAL LAMP CURRENT (TMV) 1.18 | 1.17 1.17 | 1.20
55 BAND 1, 15 VDG (TMV) 4,97 | 4,98 4,97 | 4,97
56 BAND 2 15 VDC (TMV) 5. 00 5. 00 5.00 | 5.00
57 BAND 3 15 VDC {TMV) 4,88 | 4.95 4.95 | 4.95
58 BAND 4 15 VDC (TMV) 4,83 | 5.00 5.00 | 5.00
59 TLM 15 VDC (TMV) 5.04 | 5.06 5.07 | 5.07
15060 +12 VDC +6 VDC (TMV) 4,92 | 5,03 5.02 | 5.02
61 LOGIC +5 VDC (TMV) 4.8 | 4.81 4,80 | 4.80
62 RECT. +19 VDC (TMV) 4,97 | 5.03 5.05 | 5.05
63 RECT. -19 VDC (TMV) 3,54 | 3.60 | s.60} 3.50
64 BAND 1 HVA (TMV) 4£.95 | 4,95 4,95 | 4.95
65 BAND 1 HVB (TMV) 5,03 | OFF OFF OFF
66 BAND 2 HVA (TMV) 4£.72 | 4.70 a.72 | 4.72
67 BAND 2 HVB (TMV) 4,70 { OFF OFF OFF
68 BAND 3 HV A (TMV) 4,75 | 4.72 4.95 | 4.76
69 BAND 3 HVB (TMV) 4.65 | OFF OFF | OFF
15070 SHUT MOT. CONTR. INTEG (TMV) 2,49 | 2,60 2,57 | 2,60
15071 SCAN MIRROR DRIVE CLOCK (TMV) 1,93 | 2.0 2.00 | 2.00

L-AT

* Thermal Vacuum Test Data at 20°C




‘Table 17-2, DMSS Response History - Landsat-2

Quantum ILevel for Selected Word

{0 = Black; 63 = White)

Average Value % Change
Band Sensor Launch Since Launch This Quarter Since Launch

1 43 41 39 -9
2 41 40 39 -5
1 3 46 43 42 -8
4 46 45 44 ~4

5 44 41 40 -10
8 46 43 43 :
7 47 48 45 -4
8 44 41 41 -8
9 9 48 47 46 -4
10 50 48 48 -5
11 48 48 47 -2
12 47 44 43 ~8
13 42 41 40 -5
14 44 43 42 =5
3 15 47 46 46 -2
16 47 45 45 -4
17 48 46 46 -4
18 46 45 44 -4
19 25 25 25 0
20 26 27 27 +4
4 21 32 32 32 0
22 25 30 29 0
23 32 33 33 +3
24 28 28 28 0
Line 3250 3249 3248 -0, 06

Length ‘
17-8

Ls-2
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SECTICN 18
DATA COLLECTION SYSTEM (DCS)

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

Figure 18~1 shows the number of DCS messages received in each 18-day cycle at OCC, and the percentages
of good messages for each eycle. The large number of messages shown for February was due to an acci-
dental mode selection for one of the ground transmitters, DCP-6402, On 22 and 23 February 1276, this
platform was accidentally left in the rapid transmission mode. It transmitted messages on the average
every 1.5 seconds, contrasted with a normal rate of once every 200 seconds. Despite this continuwous
string of messages from DCP-6402 and all the other active platforms, sometlimes reaching 3 per second,
all messages were received normally,

There are 45 users in the data base. 246 DCP's have been shipped with 241 in the data base. The number of
active DCP's per day averaged 105, a normal number,

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

Table 18-1. DCS Telemetiry Values

Fune, Orbits

No, Name 5 1253 | 2462 3410 5091 5541 5932 | 6362
16001 | Receivex 1 Sig Strength (DBM)*|-123,34 |-122.79|-124,81| -124.00( 122,027 -124,41 ~123.59 | -125.00
16002 | Receiver 1 Temp (DGC) 29.54| 24,13 24.20 24.39 24,37 24,01| 23.48] 23.51
16003 | Ree-1 Pwr Input Volt (VDC) 2.35) 2.37| 2.3 2.37 2,86 2,36 2,35 2.35
16004 | Receiver 2 Sig Volt (DBM) F F F F T F F F
16005 | Receiver 2 Temp (DGC) F F F F F F F F
16006 | Receiver 2 Input Volt (VDC) F F F F F F F F

* This value is for a CW carrier only; it is not valid during DCS message reception
T = Receiver 2 was OFF

LS-2 18-1
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Landsat~2 Anomalies and Observations

Date Anomaly/ Observation How Observed Comments

Prelaunch Forward Scanner Spacecrait Before launch pressure increased, After launch pressure
Pressure Leak Integration decreased. No anticipated effect on Scamer or S/ C mission.

Prelaunch Defective TLM Funetions Spacecraft Funections are {ermperatures which are noncritical, Sensors
1264, 4002, 13200 Integration failed prior to launch, Migsion unaffected.

3/8/15 Unencodéd command 781, CIU On~-Line Non-Yandsat OCC Authorized Unencoded commands received
Channel B Off, received by in Orbit 619, 640, 743, 1575, 1700, 2605, 3164, 5025.
spacecraft from RF Interfer- '
ence, Commands 782 or 786,
switch comdecs; and commands
780 or 784, switch PWM regu-
lator, received at other times.

3/ 1%/ 75 MMCA. Pitch Flux Deunsity TLM Off-Line Telemetry decreased 5 counts and indicates increage flux
Drift density on charged magnet. Probable sensor drift. No

apparent effect on S/ C performance. -

4/5/ 75 WBVTR-1 Rewind Failure On~-Line WBVTR-1 failed to execute Rewind command or prematurely
{MDR E01252) terminated rewinds due to false BOT signal. Subsequent

commands or Fool-Logic techniques allowed refurn to oper-
ation, Ivestigation Committee report issued. Problems
occurred Orbit 1021, 1532, 1568, 2238. Operation restricted
1o 300 thru 1500 feet.

6/9/15 WBVTR-2 had Short Rewind On-Line WEBVTR-2 started rewind but stopped prematurely in Orbit 1919
(MDR E01255) and again in Orbit 3854, Investigation Commiitee did not define

a probable cause but assigned 2 momentary False BOT ag reason
for short rewind. Unit remains operational,

8/3/7%5 WEBVTR-1 data did not provide On-Line One head circuit of WBVTIR~1 failed {o operate. 25% of data lost
syne to ground station in data stream. Operation discontinued.

(DR D04930)

11/14/75 MSS False End-of-Line Codes Off-Line Occasional End-of-Line codes occurring in preamble or along

(MDR D04940) video data. Creates 4 black and 4 white words in scene data.
Occurs over magnetic anomalies with low incidence rate.
1/ 25/ 76 Sclaxr Array Current Notch On-Line In Orhit 5123, abnormal drops in solar array current appeared

(MDR D04934)

for portion of satellite day, S/ C operation unaffected because
solar array has excess power to date,
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LANDSAT-2
SPACECRAFT ORBIT REFERENCE TABLES
FROM JANUARY 1976 THROUGH DECEMEBER 1977
ORBITS 4787 THROUGH 14980

FLIGHT DAY 344 THROUGH 1074
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