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E-1142
(Rev. 61)

SYSTEM STATUS REPORT

ABSTRACT

The System Status Report is distributed quarterly. The areas of activity
reported on in this revision include, but are not limited to, the following for the
Block II Command Modules and Lunar Module equipment: reliability failure
rates, computer programming status, and G&N status.

The accuracy of numerical values reported in this revision should not be
considered to be within the tolerances implied by the significant figures quoted.
The reported values, although based upon the most current information, are
subject to slight variations from system to system.

NOTICE

MIT/IL feels that the System Status Report (E-1142) has served its purpose.

Unless there is sufficient response from the distribution requesting continuation,
this will be the final issue of this report.
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INTRODUCTION

The areas of activity reported on in this month's revision include, in

general, the following for the Block II Command Modules and Lunar Module
equipment:

Section 1 Reliability - Failure Rates

Section 2 Guidance and Navigation Systems Status
Section 3 G&N System Test

Section 4 G&N Computer Status

Section 5 Guidance Computer Programming

Section 6 List of "E'" and "R" Notes Published During
Reporting Period

Additional material, not suited to this format, will be presented from
time to time as an appendix when it is particularly significant,

All Tables, Graphs and Schematics are dated as of their last revision,
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RELIABILITY - FAILURE RATES

The current status of reliability analysis is reported in summary form in
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Table 1.1. This table contains tabulations of the failure rates associated with each
major configuration of G&N systems. These have been derived from the parts count
of each assembly using generic-type failure rates, modified only by the stress applied
to each part and its singular application in the system. From these data, estimations

of mission success probabilities may be calculated.
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SECTION 2

GUIDANCE AND NAVIGATION SYSTEMS STATUS

The status of delivered G & N Systems are shown in tabular form. Table 2.1

shows the status of G & N Systems progressing from installation to final test at KSC.

Table 2, 2 shows the configuration for major units comprising the G & N
Systems assigned to LM-7 and subsequent LM Vehicles at GAEC.

Table 2. 3 shows the configuration for major units comprising the G & N
Systems assigned to CM-109 and subsequent Command Modules at NAR.

Table 2. 4 shows the configuration for major units comprising the G & N
Systems at KSC.
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TABLE 2,1 DELIVERED G&N SYSTEM STATUS

LOCA TION
OPERATION GAEC NAR KSC
o ] o <H (=] o = (d{e] (@3] L=
i e v - o i i o o o
({a] o] O)N QN t.QN L"—N CON (o] (o] (dw]
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c§of | S57E | 2525328 v§ of ©f
Emgm zlﬂ 2'-'0 Em Elﬂ Em Em Efﬂ Etﬂ
A der | Ot | B bs e 3 A8 38
INSTALLATION | X X X X X X X X X X
SUBSYSTEM
CHECKOUTS/C | & - X X X X X X
INTEGRATED
COMPLETE
TESTING AT
KSC

pa——

1.

DATE: 1 April 1969

CM-107, G&N System 210, completed all G&N testing at S/C contractors and
vehicle was shipped to KSC on 22 January 1969.

2. CM-108, G&N System 211, completed all G&N testing at S/C contractors and
vehicle was shipped to KSC on 28 March 1969.

3. CM-104, G&N System 209, successfully completed Apollo Mission 9 on 13 March
1969.

4. LM-3, G&N System 605, successfully completed Apollo Mission9 on 13 March 1969.

5. LM-5, G&N System 609, completed all G&N testing at S/C contractors and vehicle
was shipped to KSC on 8 January 1969,

6. LM-6, G&N System 607, completed all G&N testing at S/C contractors and

vehicle was shipped to KSC on 24 March 1969.
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TABLE 2.2 LM G&N SYSTEM CONFIGURATION
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s/C LM-17 LM-8
COMPONENT System 610 System 611
NOMENCLATURE

Part Number |S/N Part Number |S/N
LGC 2003993-031 46 2003993-031 49
DSKY 2003994-071 61 2003994-091 96
IMU 2018601-221 28 2018601-221 37
ECDU 2007222-241 37 2007222-221 26
AQOT 2011000-111 20 2011000-111 21

DATE: 1 April 1969

Note: Listing will be revised if major units are changed. Explanatory notes will
describe reason for changes.

LM-5, G&N System 609
Vehicle was shipped to KSC on 8 January 1969.

LM-6, G&N System 607
A- - DSKY part number 2003994-051 updated to -091. Incorporated ECP adding
ALT-VEL legends on IL panel and change to increase safety margin of E/L panel.

B - AOT part number 20011000-081 updated to -111. Addition of AOT harness pro-
tective shield.

C = Vehicle shipped to KSC on 24 March 1969.

LM-17, G&N System 610
A - DSKY part number 2003994-051 updated to -071. Incorporated ECP adding
ATL-VEL legends on IL panel.

B - IMU changed from part number 2018601-221 S/N 37 to S/N 28. IMU changed due
to Y-PIPA O. O.S. condition.
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TABLE 2.3 CM G&N SYSTEM CONFIGURATION AT NAR

B s/C CM-109 CM-110
COMPONENT System 212 System 214
NOMENCLATURE Part Number | S/N Part Number |S/ N

AGC 2003993-031 | 38 2003993-031 35
DSKY (Main) 2003994-051 | 172 2000994-051 77
DSKY (Navigation) 2003994-051 | 179 2003994-051 | 69
IMU 2018601-231 | 29 2018601-231 34
CDU 2007222-231 | 42 2007222-231 39
OPTICS 2011000-081 | 18 201000-081 21

DATE: 1 April 1969

NOTE: Listing will be revised if major units are changed. Explanatory notes will

describe reason for change.

CM-107, G&N System 210
Vehicle shipped to KSC on 22 January 1969.

CM-108, G&N System 211
Vehicle shipped to KSC on 28 March 1969.

CM-109, G&N System 212

A - AGC part number 2003993-031, S/N 50 replaced with S/N 38. Computer changed
due to restart and lock-up. Computer returned to Raytheon.

B - DSKY (NAV) part number 2003994-051, S/N 51 replaced with S/N 79. DSKY
changed when gimbal lock light became inoperative.
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TABLE 2.4 (Cont.)

LM-5, G&N sttem 609

DSKY part number 2003994-051 updated to -091. Incorporated ECP; ALT-VEL
legend on I/L panel.

CM-104, G&N System 209

A - IMU part number 2018601-201, S/N 22 replaced with 2018601-231, S/N 14,
ADIA '"x" 0. 0.S.

B - Successfully completed Apollo Mission 9 on 13 March 1968.

CM-106, G&N System 206

A - IMU part number 2018601-201, S/N 24 replaced with 2018601-231, S/N 45.
RRT noise on 28 volt S/C bus caused I, M, and O gimbal servo error and
torque motor current measurements to be erratic.

B - DSKYs part numbers 2003994-051 updated to -121 incorporated ECP's
adding ALT-VEL legends on I/L panel and change to increase safety
margin of E/L displays. Incorporated aluminum push-button caps and

redesigned leaf springs in cap housings,.

CM-107, G&N System 210

A - DSKYs part number 2003994-051 updated to ~121 incorporated ECP's
adding ALT-VEL legends on I/ L panel and change to increase safety
margin of E/L displays. Incorporated aluminum push-button caps and

redesigned leaf springs on cap housings.

B - IMU part number 2018601-231, S/N 30 replaced with 2018601-231, S/N 17.
Scale factor shift, Y PIPA O. O. S.
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SECTION 3

G&N SYSTEM TEST

SYSTEM TEST LABORATORY

A. G&N 5

:.-.I

No operating hours.

G&N 104

No operating hours.

. G&N 200

Program Tests

a. Level .3 and level 5 testing of COMANCHE Rev. 45 was completed.
b. Continued checkout of Sunflight test for S/C 104.
c. Performed a special test of ''S/C Control of Saturn' program.

d. Performed preliminary testing of a special STARTRAK program.
STARTRAK is a modification of COLOSSUS 249 to provide automatic
IMU realignment with the star tracker,

e. Supported Apollo 9 flight.

f. Verified the following K-START tapes for use with program assemblies
indicated.

SUNDISK

FO8C101«K00089~00 PIPA Bubble Test
SUNDANCE

FO71.003-K00067~-07~-13 Launch Load
COLOSSUS 1A

FO9C104-K00067~-02-15 Launch Load

3-1




FO9C104~-K00079-01 TVC/RCS DAP Polarity Test

FO9C106-K00079~-00 TVC/RCS DAP Polarity Test
FO9C106-K00078-00 Simflight Test
FO9C106-K00091-00 VHEF Ranging Test
FO9C106-K00068-00 Mission Load
FO9C106~-K00067-00 Launch Load

COLOSSUS IIT

F11C106-K00083~00 IRIG Scale Factor Test
F11C106-K00081-00 IMU Performance Test
F11C106-K00079~-00 TVC/RCS DAP Polarity Test
F11C106-K00093-00 G&N/Launch Vehicle Polarity Test
F11C106-K00078~00 Simflight Test
F11C106-K00094-00 Simflight Test (ABRV. G&N LV)
F11C106-K00068~00 Mission Load

F11C106-K00067-00 Launch Load

LUMINARY

F10L004-K00068-02 Mission Load
F101.004-K00067-02 Launch Load

Hardware Test

a. Investigated and verified reason for CDU trunnion problem which
occurred during Apollo 8 flight.

b. Measured harmonic content of all IMU and Optics resolver primary
and secondary windings. Results published in STG Memo No. 1321.

c. Checkout of Restart Moniter Module was satisfactory.

d. In support of a field problem with G&N 216 at NAR., set up and tested
system response to noise on CDU ZERO line from computer to CDU. Re-
port presently being written.

Failures

a. Replaced IMU thermostat. Low temperature alarm thermostat
was opern.

b. Replaced the #1 button on DSKY S/N 17. Failure was due to fracture
of the old style spring that is in all STG DSKY's.

c. Y PIPA bias exceeded compensation limits. S/N 113 was replaced
with S/N 183. Removal of Y PIPA required replacement of the following:

AC DIFF AMP S/N 259 with S/N 258
DC DIFF AMP S/N 259 with S/N 201
BINARY CUR SW S/N 253 with S/N 263
CALIB MOD S/N 251 with S/N 256
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Modifications

a. CMC Standby Push Button updated to Standby /PROCEED operation.
G&N 600

Program Tests
a. Completed LUMINARY Level 5 tests on Rev. 69,

b. Performed various tests of flagword bits status on Core Rope Simulator
for KSC.

c. Ran P 57 checkout of AOT functional accuracy test for KSC.

d. Ran P 51 test to be used on LM-5 in the VAB. The test uses only one
target during an optical alignment in an AOT functional accuracy test.

e. Continued development of the LUMINARY Level 5 DAP Polarity Test.

f. Ran tests with Aurora 88 using flight tape patches for landing radar.
The tests were performed using flight test data recorded at White Sands.
Data evaluation will be made by Group 23N,

g. Conducted Level 3 STG verification tests on LUMINARY IA, Revisions
83 to 92.

h. Completed development of LUMINARY 69 Simflight.
i. Completed testing of RR#9 with DANCE 206 and LUMINARY IA.

j. Verified the following K-START Tapes for use with Program assemblies

indicated:

SUNDANCE

FO7L003-K00068-06-07 Mission Load
FO7L.003-K00067-06-07 LLaunch Load
COLQOSSUS 1A

F09C104-K00068-02 Mission Load
F09C104-K00067-02 Launch Load
LUMINARY

IMU Performance Test
IRIG Scale Factor Test

F101,004-K00061-00-01
F101.004-K00083-00

F101.004-K00082~-00-01 AGS Initialization
F10L.004~-K00084-00 IMU /ASA Mechani cal Alignment
F101.004~K00085-00 RCS/TVC DAP Polarity Test
F101.004-K00068~00~01 Mission Load
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F101L.004-K00067-00~-01 Launch Load

F101.004~-K00078~01 Simflight
F101.005~K00067~-00 Launch Load
F101.005~-K00078-00 Simflight
F101L,005-K00068~-00 Mission Load

F10L005~-K00085-00
F10L005-K00095-00

RCS /TVC DAP Polarity Test
LR Data Accuracy Read Routine

Hardware Tests

a. Continued testing the Auxiliary Memory Unit. The erasable program is
now operating using DANCE 306 and AMDANCE Rev. 10.

b. Ran a Transient Response test of current and voltage variations in the
Standby bus return lines for MSC. Transient current flow (150-200 ma peak)

can occur in LM structure due to voltage step changes occurring when heat-
er power is switched on or off.

c. Removed IMU from ROTAB and mounted it on RR frame. Installed new
flight RR Electronics Assy #9, and Antenna Assy #7 from RCA on the same
fixture.

d. Ran a series of tests to evaluate Radar Designation and Searck withk var-
ious simulated gyro failures. The tests were run with DANCE 306 to support
the Apollo 9 mission. Test data was forwarded to MSC.

FIELD OPERATIONS

A. GAEC

L.

B.

L.

LM-5 (Mission AS 506) G&N System 609
Shipped to KSC.

LM-6 (Mission AS 507) G&N System 607
Completed FEAT testing, OCP 61018. Vehicle shipped to KSC.

LM-7 (Mission AS 508) G&N System 610
Completed Individual System Test, OCP 62000.

LM-8 (Mission AS 509) G&N System 611
Completed system installation in the Spacecraft.

KSC

S/C 104 (Mission 504) G&N System 209 - Apollo 9

e e

Completed Flight Readiness Test, TCP-K-0028. Completed Apollo 9
flight on 13 March 1969.
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S/C 106 (Mission AS 505) G&N System 206

Integrated test, TCP-K-0005 and all VAB testing have been completed.
Spacecraft located at LC.

S/C 107 (Mission AS 506) G&N System 210

Completed abbreviated Combined Systems Test. TCP~K-0070 and Altitude
Chamber Test, TCP-K-0034.

LLM-3 (Mission AS 504) G&N System 605 - Apollo 9
Completed Flight Readiness Test, TCP-K-0005. Completed Apollo 9 flight
on 13 March 1969.

LM-4 (Mission AS 505) G&N System 606

Combined Systems Test, TCP-K-0033 and all VAB testing lave been com-
pleted. Spacecraft located at LC.

LM-5 (Mission AS 506) G&N System 609

Completed Combined Systems Test. TCP-~K-0039 and Altitude Chamber
Test, TCP-K-0n13,

MSC

Completed analysis of Apollo 8 post flight data.
Monitored Simflights.
Supported Apollo 9 Mission.

Analyzing Apollo 9 post flight data.

NAR

CM-107 (Mission AS 506) G&N System 210
Vehicle shipped to KSC.

CM-108 (Mission AS 507) G&N System 211
Vehicle has completed all tests at NAR and was shipped to KSC.

CM-109 (Mission AS 508) G&N System 212
Individual Systems Test, OCP 6504; Integrated Test, OCP 131; and Com-
bined System Test, OCP 126 have been completed.

CM-~110 (Mission AS 509) G&N System 214
Phase III installation and Individual System Test. OCP 6504 have been com-

pleted.
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