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E-1142
(Rev. 59)
SYSTEM STATUS REPORT

ABSTRACT

The System Status Report is normally distributed bimonthly. The areas of
activity reported on in this month's revision include, but are not limited to, the
following for the Block II Command Modules and Lunar Excursion Module equipment:
configuration weight, weight trend information, reliability failure rates, electrical
power requirements, 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 sub-
ject to slight variations from system to system.
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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 - Configuration Weights

Section 2 - Glossary and System Definition

Section 3 - Reliability - Failure Rates

Section 4 - Electrical Power Requirements

Section 5 - Guidance and Navigation Systems Status

Section 6 - G&N System Test

Section 7 - G&N Computer Status

Section 8 - Guidance Computer Programming

Section 9 - 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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SECTION 1

CONFIGURATION WEIGHTS

Weights are reported to the nearest tenth of a pound on a component level.
Each component weight is identified as estimated, calculated, or measured in order
of increasing accuracy. These terms are defined as follows: estimated weights (E)
are based on rough calculations; calculated weights (C) are based on detailed calcu-
lations made from final production drawings that will be used to build flyable equip-
ment; measured weights (M) are actual weights of equipment built to the production

drawings.

Tables 1.1 and 1.2, respectively, present the weights of all CM Block II,
and LM Guidance and Navigation operational flight hardware based upon the most
current information. These tables offer a comparison of present component weight
values with those listed in the last revision of the System Status Report.

Also included are the respective control and design load weights as assigned
by NASA. The Control Weight is the maximum allowable total weight of the Apollo
Guidance and Navigation equipment for which MIT /IL is responsible. Design Load
Weights are restricted to individual components and should be considered as ''not
to exceed' weights. These values represent a maximum within which design varia-

tions may cause changes without need for renegotiation.
The row labeled '"Bare Guidance System' is inserted to provide for compari-
sons with similarly specified systems.

When applicable, the tables will be followed by a discussion of reported
weight changes and weight trend information. Each weight increase or decrease is

accompanied by an explanation for the change.

NOTE

This is the last time this section will be reported.
If there is a significant change in coafiguration
weights, this section will be reinstated.

1~1

e et AR el w b e .

g e o - s



North American Rockwell and Grumman Aircraft Engineering Corporation
will provide and be responsible for weights of cold plates that are not integral with

guidance and control equipment.

Reported Weight Changes

Block IT CM: None
LM: None

1-2
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SECTION 2

GLOSSARY AND SYSTEM DEFINITION

The description of what constitutes the MIT Guidance and Navigation equip-
ment in Block II Command Modules and Lunar Modules has been defined in previous
System Status Reports. This Section will be updated when any significant changes

are made in the systems.

SECTION 3

RELIABILITY FAILURE RATES

The current status of reliability analysis is reported in summary form in
Table 3.1. 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.

2-1/3-1
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SECTION 4

ELECTRICAL POWER REQUIREMENTS

Electrical power and energy reporting is based upon the inflight spacecraft
sequence of events for the Design Reference Mission as developed by the Apollo
Mission Planning Task Force (AMPTF). (Reference GAEC Report Volume III -
LED-540-12, dated 30 October 1964.)

The accompanying diagrams present the power drawn through the spacecraft
circuit breakers. It is assumed that power is drawn from the spacecraft's
primary +28VDC supply and a 400 cps-115 VAC single phase inverter.

Intermittent power peaks can exist, particularly during operation of displays
and controls at random times. The energy content in these peaks is considered

negligible.

All values (except those mentioned above) are actual expected levels of power
at 28.0 VDC. They are based on measured values on G&N systems 207 and 208
for the Block II Command Module and G&N systems 608, 600, and LM learner for
the LM. No margin factor has been applied to protect against possible differences
between G&N systems and spacecrafts. Thus, these values should not be taken as

"mot to exceed' extremes.

The following Interface Control Documents serve as the guidelines for

reporting power figures.

CM Block II MHO01-01327~-216 "G&N Electrical Input Power"
signed 15 July 13965

LM 1.IS-390-10002 "PGNCS Prime Power Requirements and
Characteristics' signed 30 July 1965.

NOTE

This is the last time this section will be reported.
If there is a significant change in electrical power

requirements, this section will be reinstated.
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BLOCK II GUIDANCE & NAVIGATION LOAD ON PRIMARY +28 VDC COMMAND MODULE

BASED UPON 1985 HOURS (3.27 DAY} LUNAR ORBIT MISSION
DESIGN REFERENCE MISSION

STATUS OCTOBER 1967

REFERENCE GAEC REPORT - LED 540-12, 30 OCTOBER 1964

APOLLO MISSION PLANNING TASK FORCE

-

6122W HOURS A T 15Wm
”
COMPUTER STANDBY 5w CM GUIDANCE COMPUTER
100% e e 55WM
COMPUTER OPERATE
SWITCH 2887
8TW
1BSW HOURS o M1 opricaL susysTEM
I OPTICS OPERATE SW 6.00%
. 1.5
! J "o il THREE EYEPIECE HEATERS
| DUTY CYCLE IS HIGHLY
DEPENDENT UPON CM
\ TEMPERATURE ENVIRONMENT
| AND EYEPIECE LOCATION
i i BWC IMUON
IBWC IM
| | soum vours A LR IMU STANDBY
. MU HEATER SWITCH 100%
, FINCALIGNSW___~, 16.2Wm -
| 5.11% : l
IMU OPERATE
| 10535W HOURS s 183w
, IMU OPERATE SWITCH 28.55%
| -
J 35
| N YE__ | MASTER ALARM LAMP
' NAA SWITCR ]
[ ]
| 1 o 85w CAUTION'WARNING
1% LAMPS
|
| | a6
| } 2VOC /af___ e STAR ACQUIRED LAMP
J RETICLE DIMMER ——
- _
\ 115VAC 400CP§ Po“f: E_,';'A Ay e L.8wg QUA MECH
| “ READOUT ILLUMINATION
| i 0o SVDC - 2.4 OUA RETICLE
| - ILLUMINATION LAMPS
NAA
CONTROLLED AC 2.0Wg
bl HEAT DISSIPATION |
{ Q)
-~ "o I"EL" INTEGRAL DISP'I.A\'ﬂ
11SVAC 400CPS DIMMER -
CONTROL
Oto IISVAC TSVACNOM___~, 20W | DSKY KEYBOARD
f 400 CPS "EL" LAMPS
NAA 0IMMER SVAC MAX 400 CPS o o g DSKY
i CONTROL 10% STATUS/CAUTION LIGHTS
{ TOTALS ¢ LEGEND ; NOTES::
o 397W ALL SYSTEMS OPERATING C CALCULATED POWER (1) 22.0W~0C ENVIRONMENT, 33.0W~1G ENVIRONMENT
o 24527W HOUR'S TOTAL MISSION E ESTIMATED POWER @) MIT ASSUMES 100% EFFECIENCY FOR ALL NAA
EXCEPT EYEPIECE HEATERS, M MEASURED POWER POWER SUPPLIES
MASTER ALARM LAMP, AND
400 CPS POWER

_—

p e

NOT OF TERM INED
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LUNAR MODULE GUIDANCE & NAVIGATION LOAD ON PRIMARY +28VDC

BASED UPON 106.2 HOURS 14.42 DAY LUNAR | ANDINt. MISSION

DFSIGN REFERENCE MISNSION

STATUS OCTORER 1987

IMLI STANDRY SW ol 9

CM BUS 1586W HOURS

REFERINCE GAEC REPORT - LED 540-12, 30 OCTOBER 1964
APOLLO MISSION PLANNING TASK FORCE

1586W HOURS TOTAL MISSION CM BUS
24, 1W IMU HEATER ON PRIMARY CM BUS
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SECTION 5

GUIDANCE AND NAVIGATION SYSTEMS STATUS

The status of delivered G&N Systems is shown in tabular form. Table 5.1

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

Table 5.2 shows the configuration for major units comprising the G&N Sys-
tems assigned to LM-4 and subsequent LM Vehicles at GAEC.

Table 5.3 shows the configuration for major units comprising the G&N Sys-
tems assigned to CM-103 and subsequent Command Modules at NAR.,

Table 5.4 shows the configuration for major units comprising the G&N Sys-
tems at KSC.

5-1
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TABLE 5.1

DELIVERED G&N SYSTEM STATUS

LOCATION
OPERATION GAEC NAR KSC
A e » » 1) o o o Te)
| : 8| 8 8 E| &8 & %
o
v§5o§ | 78§55°8 |SE2E+ 5

| I ORO B O R o%‘gcﬁ‘%cﬁ’
INSTALLATION X X X X X X X X
SUBSYSTEM

CHECKOUT S/C = X X X X X %
rINTEGRATED

TEST S/C % X X X X
L

COMPLETE

TESTING AT X
=

DATE: 1 October 1968

CM-103, G&N System 206 completed all G&N system testing at S/C
contractor and vehicle was shipped to KSC on 11 August 1968.
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TABLE 5.2 LM G&N SYSTEM CONFIGURATION

s/C LM-4 LM-5
COMPONENT System 606 System 609
A Part Number S/N || Part Number | S/N || Part Number | S/N
LGC 2003993-031 | 31 2003993-031 | 42
DSKY 2003994-051 | 65 || 2003994-051 | 54
IMU 2018601-221 | 21 2018601-221 | 32
ECDU 2007222-221 | 18 || 2007222-241 | 31
AOT 6011000-111 | 16 || 6011000-081 | 15

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

DATE:

notes will describe reason for changes.

1. LM-4, G&N System 606

1 October 1968

Explanatory

A. DSKY, part number 2003994-021 S/N 65, modified to part number
2003994-051, S/N 65. Addition of protective safety glass to cover

EL and IL.'s.

B. AOT, part number 6011000-081 S/N 16, modified to part number
6011000-111, S/N 16. Protective cover added to CCRD harness.

2, LM-5, G&N System 609

A. Changed IMU from part number 2018601-191, S/N 11 to 2018601-221
S/N 32. Upgrading cycle of IMU's (internal harness) per LM-3 DCR.

B. DSKY part number 2003994-021 S/N 54 modified to part number
2003994-051 S/N 54. Addition of protective safety glass to cover

EL and IL's,

5
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