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. SECTION 1 g6

INTRODUCTION REV &

1.1 VEHICLE CONFIGURATION
This handbook has been prepared in accordance with the Apollo Space-
craft Program Office (ASPO) policy issued on October 12, 1966, which
specified IM-1 would be flown unmanned and IM-2 would no longer be capable of
completely unmanned flight. This policy change also included a change
in IM-1 mission requirements resulting in a simplified version of the
AS-206 timeline. The mission objectives are confined to full duration
burns of each stage, restart of each stage, fire-in-the-hold (FITH) abort
mode, and depletion burn of the ascent stage.
On October 20, 1966, Contract Change Authorization (CCA) No. 398 to GAEC
Contract NAS-9-1100 was issued to implement the LM-1 hardware changes
based on the above policy change. This CCA deleted the requirement for
all equipment not directly associated with the revised mission. In R-B
addition, CCA 401 issued on October 20, 1966, specified system changes
to IM-1 to eliminate critical single-point failures, primarily within
the LM Mission Programer (LMP). This CCA deleted numerous command. |
functions and added two new command functions. Measurement Change Request (MCR)
654 accounts for the telemetry changes resulting from CCA 398 and LOl. R-B
This updating includes all the system changes and the revised command

and measurement lists.
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Table 1-1 Standard Abbreviations and Acronyms for LM Documentation

AC ALTERNATING CURRENT

ACA ATTITUDE CONTROLLER ASSEMBLY
ACCUM ACCUMULATOR

ACT ACTUAL/ACTUATOR

AEA ABORT ELECTRONICS ASSEMBLY
AELD ASCENT ENGINE LATCHING DEVICE
AGC AUTOMATIC GAIN CONTROL

AGS ABORT GUIDANCE SECTION
ALIGN ALIGNMENT

ALM ALARM

ALT ALTIMETER/ALTITUDE/ALTERNATE
AM AMMETER/AMPLITUDE MODULATION
AMP AMPERE

AMP HR AMPERE HOUR

ANT ANTENNA

APS ASCENT PROPULSION SYSTEM
ARM ARMED

ASA ABORT SENSOR ASSEMBLY

ASC ASCENT

ASSY ASSEMBLY

ATCA ATTITUDE & TRANSLATION CONTROL ASSEMBLY
ATT ATTITUDE

AUTO AUTOMATIC

AUX AUXTLIARY

AVAIL AVATLABLE

AZ AZIMUTH

BAT BATTERY

BIP BIPROPELLANT

BCN BEACON

BPS BITS PER SECOND

BTS BITS PER SAMPLE
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Table 1-1 Standard Abbreviations and Acronyms for LM Documentation (Cont'd)

CAB
CAL
CALC
CB
C-BND
CBL
cC
CDR
CDU
CES
CHAR
CL
CLSD

CMDED
CNTL
(60)
COMM
COMP
COND
CONT
COOL
CP
CPS
CRT
CTG
CUR

DAC
DB
DC
DCA

CABIN
CALIBRATE/CALIBRATION
CALCULATE/CALCULATED
CIRCUIT BREAKER

C-BAND

CABLE

CONTACT CLOSURE
COMMANDER

COUPLING DATA UNIT
CONTROL ELECTRONICS SECTION
CHARACTER

CLOSE

CLOSED

COMMAND

COMMANDED

CONTROL

CARBON DIOXIDE
COMMUNICATIONS

COMPARE
CONDITION/CONDITIONING/CONDITIONER
CONTINUE

COOLANT

COMMAND PILOT

CYCLES PER SECOND
CATHODE-RAY-TUBE
CARTRIDGE

CURRENT

DOWNWARD THRUSTING RCS ENGINE
DIGITAL ANALOG CONVERTER
DECIBEL

DIRECT CURRENT

DIGITAL COMMAND ASSEMBLY
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Table 1-1 Standard Abbreviations and Acronyms for LM Documentation (Cont'd)

DECA DESCENT ENGINE CONTROL ASSEMBLY
DECR DECREASE

DEDA DATA ENTRY AND DISPLAY ASSEMBLY
DEG DEGREE

DESC DESCENT

DET DETENT/DETECTOR

DFI DEVELOPMENTAL FLIGHT INSTRUMENTATION
DIFF DIFFERENCE/DIFFERENTTIAL

DIG DIGITAL

DIR DIRECT

DISCH DISCHARGE

DISP DISPLAY

DIV DIVERTER

DLAY DELAY

DPLY DEPLOY/DEPLOYED

DPS DESCENT PROPULSION SYSTEM

DSKY DISPLAY AND KEYBOARD

ECA ELECTRONICS CONTROL ASSEMBLY
ECS ENVIRONMENTAL CONTROL SYSTEM
EKG ELECTROCARDIOGRAM

ELEC ELECTRICAL/ELECTRICALLY

EMER EMERGENCY

ENBL ENABLE

ENG ENGINE

ENGR ENGINEER

EPS ELECTRICAL POWER SYSTEM

EQUIP EQUIPMENT

ERR ERROR

EXT EXTEND

F FAHRENHEIT/FORWARD THRUSTING RCS ENGINE
FATL FATILURE

FDAI FLIGHT DIRECTOR ATTITUDE INDICATOR
FITH _ FIRE IN THE HOLD

1-k
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Table 1-1 Standard Abbreviations and Acronyms for LM Documentation (Cont'd)

FL FLAG

M FREQUENCY MODULATION
FP FLIGHT PROGRESS

FREQ FREQUENCY

FWD FORWARD

GASTA GIMBAL ANGLE SEQUENCING TRANSFORMATION ASSEMBLY
GDA GIMBAL DRIVE ACTUATOR
GLY GLYCOL

GMBL GIMBAL

GND GROUND

GUID GUIDANCE

HER HIGH BIT RATE

HE HELIUM

H/H ALTITUDE/ALTITUDE RATE
HI HIGH

HL HIGH LEVEL

HLD HOLD

H,0 WATER

HSD HIGH SPEED DATA

HV HIGH VOLTAGE

HVR HOVER

H/X HEAT EXCHANGER

ID IDENTIFICATION

IG INNER GIMBAL

IGA INNER GIMBAL ANGLE
IGN IGNITION

IMU INERTIAL MEASUREMENT UNIT
IN INLET

INJ INJECTOR

INCR INCREASE

INST INSTRUMENTATION

INVTR INVERTER
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Table 1-1 Standard Abbreviations and Acronyms for LM Documentation (Cont'd)

IRIG INERTIAL RATE INTEGRATING GYRO
IS0 ISOLATION

1SS INERTIAL SENSOR SYSTEM
JETT JETTISON

JD JET DRIVER

LAT LATITUDE/LATERAL

LBR LOW BIT RATE

LDG LANDING

LGC LM GUIDANCE COMPUTER

LIM LIMIT/LIMITS

LMP LM MISSION PROGRAMER

LO LOW

LONG LONGITUDE

LR LANDING RADAR

LSB LEAST SIGNIFICANT BIT

LV LOW VOLTAGE

LVL LEVEL

MAN MANUAL/MANIFOLD

MAP MESSAGE ACCEPTANCE PULSE
MAX MAXIMUM

MET MISSION ELAPSED TIME

MFC MAIN FEEDER CONTACTOR

MG MIDDLE GIMBAL

MGA MIDDLE GIMBAL ANGLE

MIN MINIMUM

MOCR MISSION OPERATIONS CONTROL ROOM
MPX MULTIPLEX

MSFN MANNED SPACEFLIGHT NETWORK
MSB MOST SIGNIFICANT BIT
MTR METER

(-) NEGATIVE

NORM NORMAL
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Table 1-1 Standard Abbreviations and Acronyms for LM Documentation (Cont'd)

O2 OXYGEN
“II’ OB ONBOARD
oG OUTER GIMBAL
OGA OUTER GIMBAL ANGLE
OPN OPEN
OPR OPERATE
ouT OUTLET/OUTPUT
OVR OVER
OVRD OVERRIDE
0X OXIDIZER
PA POWER AMPLIFIER
PART PARTIAL
PCA PROGRAM COUPLER ASSEMBLY
‘ PCM PULSE CODE MODULATION
PCT PER CENT
PGNS PRIMARY GUIDANCE AND NAVIGATION SYSTEM
PFS PER CENT FULL SCALE
PIPA PULSED INTEGRATING PENDULOUS ACCELEROMETER
AP DIFFERENTIAL PRESSURE
PLSD PULSED
PLSS PORTABLE LIFE SUPPORT SYSTEM
PM PHASE MODULATION
PNLS PANELS
PO POWER OUTPUT
POS POSITION
‘ PRA PROGRAM READER ASSEMBLY
PRESS PRESSURE
PRIM PRIMARY
PROG PROGRAM
PROP PROPELLANT/PROPULSION
. PSTA POUNDS PER SQUARE INCH ABSOLUTE
PSID POUNDS PER SQUARE INCH DIFFERENTIAL

3=



Table 1-1 Standard Abbreviations and Acronyms for LM Documentation (Cont'd)

PTA
PVR
PWR
PYRO
QD
QTY
QUAD
RC/0C
RCS
RCVR
REC
RECD
REF
REG
REL
RET
REV
RF
RFLT
RGA
RLY
RNG
RR
RS
RSVR
RUPT

S-BND
s/cC
SCS
SE

PULSE TORQUE ASSEMBLY
PRECISION VOLTAGE REFERENCE

POWER
PYROTECHNIC
QUICK DISCONNECT
QUANTITY
QUADRANT

REVERSE CURRENT/OVERCURRENT
REACTION CONTROL SYSTEM

RECEIVER

RECORDER

RECEIVED
REFERENCE
REGULATOR

RELEASE
RETRACT/RETURN
REVERSE

RADIO FREQUENCY
REFLECT/REFLECTED
RATE GYRO ASSEMBLY
RELAY

RANGE /RANGING
RENDEZVOUS RADAR
REMOTE SITE
RESOLVER

RUPTURE

M
AS-206
REV A

SIDEWARD THRUSTING RCS ENGINE

S-BAND
SPACECRAFT

STABILIZATION AND CONTROL SYSTEM

SYSTEMS ENGINEER

1-8
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Table 1-1 Standard Abbreviations and Acronyms for IM Documentation (Cont'd)

SEC SECONDARY /SECOND

SEL SELECT

SEP SEPARATION/SEPARATOR
SEQ SEQUENCE

SET SET/SETTING

SIG SIGNAL

SLA SPACECRAFT LAUNCH ADAPTER
s/0 SHUT OFF

SOL SOLENOID

Sov SHUT OFF VALVE

SP SPARE

S/s SAMPLES PER SECOND
SSR STAFF SUPPORT ROOM
ST STATIC

STGE STAGE

STBY STANDBY

STR STRENGTH

STRB STROBE

SUP SUPPLY

SUSP SUSPENSION

SVO SERVO

SW SWITCH

SYNCH SYNCHRONIZATION

SYS SYSTEM

TCA THRUST CHAMBER ASSEMBLY
TCP THRUST CHAMBER PRESSURE
TEMP TEMPERATURE

THROT THROTTLE

TIM TOWER JETTISON MOTOR
TK TANK

TIM TELEMETRY

TOL TOLERANCE

1-9
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Table 1-1 Standard Abbreviations and Acronyms for LM Documentation

TRANS
TRUN
T/TCA
Ty

UHF
AV

VAC
VAR

VDC

VHF
VLV(S)

VRMS

W/B

XMTR
XPNDR

(9)

TRANSLATION

TRUNNION
THRUST/TRANSLATION CONTROLLER ASSEMBLY
TELETYPE/TELETYPEWRITER
UPWARD THRUSTING RCS ENGINE
ULTRA-HIGH FREQUENCY

VOLT

CHANGE IN VELOCITY
ALTERNATING CURRENT VOLTS
VARIABLE

DIRECT CURRENT VOLTS
VELOCITY

VERY HIGH FREQUENCY
VALVE/VALVES

VALVE POSITION INDICATOR
VOLT ROOT MEAN SQUARE
WATT

WIDEBAND

WATER BOILER

CROSS

TRANSMITTER

TRANSPONDER

PHASE

1-10
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TABLE 1-2 DRAWING SYMBOLS STANDARDS

Y. ZONE
B/6
1:.2:1
2. LEADS
A. CROSSOVER
B. CONNECTED
3. BATTERY
II L
[
NOMENCLATURE
AMP HOURS
4. BUS
\'}
DESIGNATION
LUNAR
BUS

§. GROUNDS
A. SYSTEM

-

6. CIRCUIT BREAKERS
A. TOGGLE

NUMBER

/4?)__
PNL “'\‘AWPS

B. PUSHBUTTON
NUMBER

e

NAME
PNL AMPS

7. FUSES
A. GENERAL
B. FUSISTOR




M
AS-206
REV R

TABLE 1-2 DRAWING SYMBOLS STANDARDS (CONT'D)

8. DIODES 11. THERMOSTAT

A. GENERAL

X

B. ZENER

C. TUNNEL 12. ANTENNA

-t
Pt
i

NAME
(TYPE OR FUNCTION)

D. CONTROL RECTIFIERE V

9. POTENTIOMETER 13. EXPLOSIVE
PWR
SOURCE
NOMENCLATURE é
10. HEATER 14, AMPLIFIER
PWR INPUT
'IU_L!_ INVERTED  INPUT
' OUTPUT
INPUT

DC SERVO WITH

ISOLATED RETURN

DC, PRE, OR BUFFER

AS INDICATED |,> ‘

1--12
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TABLE 1-2 DRAWING SYMBOLS STANDARDS (CONT'D)

15. GATES 17. RELAY DRIVER OR SOLENOID DRIVER
® nE -
P
—_ . -4
Bl NMD T
}
C. OR 18. COMMAND
+ CONTENTS
VEHICLE
’ OPTION
D. NOR
([ =l
19. SENSOR
E. EXCLUSIVE OR

A. SINGLE SOURCE
PWR CABIN
SOURCE REF
LETTER INDICATES TYPE

PA = PRESS ,PSIA W = WETNESS
PD = PRESS PSID POS = POSITION
T = TEMP
1 = QUANTITY, ETC.
16. TIME DELAY A = DELTA

B. DOUBLE SOURCE

® m
. ouR %} ON/BOARD
SOURCE EIX —

VELOCITY GENERATOR

FEEDBACK TRANSDUCER
’ POSITION FEEDBACK TRANSDUCER
13
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TABLE 1-2 DRAWING SYMBOLS STANDARDS (CONT'D)
20. TELEMETRY 21. RELAYS
A. MEASUREMENTS TELEMETERED A. MOMENTARY CONTACTS
S —
TAB MEASUREMENT NO. _o\‘
CBPTICHAL S - MEASUREMENT NAME] e
CLOSED OPEN
\__
\_XDATA PO B. SOLID CONTACTS
C(OPTIONAL)  — il
PCM CODE P
B. ONBOARD METERS C. NON-LATCHING
RELAYS SHOWN
IN DE-ENERGIZED
/ POSITION
—4 A
\ me | '
RANGE —o/},_
METER NO. PNL ; A
NOMENCLATURE
LOGIC NO.
. C. BI-LEVEL CMD
COMMAND TITLE -
/—X RTC D. LATCHING
e 3
= JE:
COMMAND NUMBER
§ BINARY INDICA- | '
TION
INSTRUMENTATION : &—
SYSTEM REFERENCE
@ NOMENCLATURE
* LOGIC NO.
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TABLE 1-2 DRAWING SYMROLS STANDARDS (CONT'D)
71.  RELAYS (CONT'D) 22. SWITCHES (CONT'D)
E. LATCHING RELAYS SHOWN €. PUSH BUTTON
IN RELEASED POSITION 1. SOLID
’_ l
—O)) NAME
| PNL
I
-— )
{
NOMENCLATURE A i
LOGIC NO. —A A
NAME
PNL
22. SWITCHES
A. TWO POSITION B —._T_._
A i A A
OFF | NAME
| - | PNL
: NAME @— |
|
IswITCH | B. ok
(NUMBER PNL
_______ ' l
Ad
A
B. THREE POSITION
r=—==-=-=- |
! MOMENTARY I l @®—4— PWR
| v— | | @b rF
| —O—— | RF e
| NAME @— | 1 .'P' RF
ISWITCH | — PWR
(NUMBER PNb
C: BARO ®
v ’ip
_{_‘D

| X
SHOWN AT
SEA LEVEL
NAME
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TABLE 1-2 DRAWING SYMBOLS STANDARDS (CONT'D)
22. SWITCHES 23, LIGHTS
E. PRESSURE A. TELELIGHTS
1. CLOSED DECREASE PRESSURE COLOR KAME
'\ COLOR
—h |
‘aiﬁii’ NAME
2. CLOSED INCREASED PRESSURE
——
¢ I NAME
rl] COLOR
PNL
F. MOTOR
COLOR
NAME
1. BREAK BEFORE MAKE COLOR
l@ —-o'{)_—
_(Lo— am
24. ANNUNCIATOR FLAG

2. MAKE BEFORE BREAK

N

(GENERALLY, THIS IS ASSOCIATED WITH A
SWITH POSITION AND SHOULD BE LOCATED
IN THE SAME BLOCK AS THE SWITCH.)
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TABLE 1-2 DRAWING SYMBOLS STANDARDS (CONT'D) REV B
25. LINES 26. PIPE CROSSOVER D
Aoevor AT HEBR
1 N
B. HELIUM YHe He He @ D

C. NITROGEN P N2 N2 N2 4

27. FILTER
D. HYDROGEN §Hz, FHz _ H7 3 L;@;‘]

E. OXYGEN Y02 02 02 A

F. WATER 2 2 2 28. BURST DIAPHRAGM
A il |
G. STEAM
JSTEAM STEAM & SURST VAL
H. FUEL g X X X X 4

29. VENTURI
. FUEL
RETIRN &' x" " 'x-7§ C\/'\’—.‘\l3

J. oxIDIZER A K\ W .\ ¥

K. OXIDIZER

RETURN AU 30. VENT

Lowo e S

31. FILL AND DRAIN
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TABLE 1-2 DRAWING SYMBOLS STANDARDS (CONT'D)

32.
A.

MOTOR CONTROL

-

MANUAL

CONTROLE |

PYRO ISOLATION

& |

AR

(NORMAL POSITION)

CHECK

& ]

PYRO GUILLOTINE

4

ORIFICE

& ]

(FLOW RATE)D

1-18

PRESSURE REGULATOR

PSI

T

RELIEF S__
VALVE

J

= RELEASE P

3

PNEUMATIC
CONTROLLED

VALVE E‘_

9

WITH
LINE
BLEED

NORMAL PO
POSITION)

RELIEF PORT

FAIL LAST
POSITION

PNEU- S

MATIC
VALVE

SOLENOID
VALVE

NAM:&_(W

MAL POSITION)

REDUCED PSI
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TABLE 1-2 DRAWING SYMBOLS STANDARDS (CONT'D)
Re pu VALVE
33.  DISCONNECTS
<3 = .
O .
SELF-SEALING QUICK
34, DEADFACE CHARGE
-35. 4 WIRE RESOLVER
i i X = SINE WINDING
= MINUS SINE

. THREE WAY VALVE

E%B
—

SOLENOID =i
i

L)<t

[

MOTOR
CONTROLLED

BALL VALVE

—-— )

P

1-19

®
== = COSINE WINDING

36. NON-AMPLIFYING DEVICE,
IDENTIFIED

37. SYSTEM INTERCONNECT

rg
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TABLE 1-2 DRAWING SYMBOLS STANDARDS (CONCLUDED)

38. DRAWING NOTE REFERENCE 4L, HEAT EXCHANGER

D

oy — _yﬂJ I I

40. DIGITAL INVERTER

41. DEMODULATOR

42. R.F. CIRCULATOR

43. TRANSISTOR

1-20
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SF.:\I,B ik AB;’:: ) = RECEIVE ABORT T RECEIVE PRA START
L SUBORBITAL SIGNAL COMMAND +X TRANS=
ABORT T+0.z| ISSUE ENGINE LATION ON-
CUTOFF COMMAND T+40 COMMAND +X TRANS=
T+3 | JETTISON NOSECAP LATION OFF
INITIATE PITCHUP T+45(  COMMAND RCS SYS A
MANEUVER NOT TO & B MAIN 5/0 VLVS
S-IVB ABORT COMMAND EXCEED 10° OF N
ATTITUDE CHANGE COMMAND ED ARM
T RECEIVE ABORT +
SIGNAL T+8 | DEPLOY SLA PANELS bt R et
140.2 ISSUE ENGINE OPEN RESET
4 CUTOFF COMMAND COMMAND RCS PRESS-
T+3 JETTISON NOSECAP URIZE FIRE
INITIATE PITCHUP COMMAND RCS PRESS~
MANEUVER NOT TO LM SUBORBITAL ABORT URIZE FIRE RESET
EXCEED 10° COMMAND ED SAFE
ATTITUDE CHANGE Ta | RECEIVE SUBORBIT- COMMAND + X TRANS-
- AL ABORT COMMAND A Ca
EECOM SEM), T+8 DEPLOY SLA PANELS START LGC P71; COMMAID S EAND
SEC R0 FeED START ABORY. RCS PRIMARY TRANSCEIVER
“4n PRESSURE ROUTINE on
To+10NT|  WAIT UNTIL “TUMBLE veise| ComAm LN/
bR NON- MONITOR" INDICATES AR LS R
TUMBLING VEHCLE RATES T+140| COMMAND LM/S-IVB
LM ABORT TO ORBIT COMMAND VEHICLE) <3c NISAE:S':BWT SEPARATION FIRE
e T+145|  COMMAND +X TRANS-
™ RECEIVE ABORT T i MBLE LATION OFF;
EECOM_SEND TO ORBIT SIGNAL; e COMMAND LW/S-IVB
SEC H20 FEED START LGC P72; Tt COMMAND +X TRANS - SEP ARM RESET;
ad START ABORT RCS LATION-ON (4 JET) COMMAND LW/S-IVB
PRESSURE ROUTINE WI%-"NB SEP ARM SEP FIRE RESET
Ta +108T, WAIT UNTIL "TUMBLE - N . T+1:50|  COMMAND +X TRANS-
FOR N MONITOR" INDICATES TaT+l LM/S-IVB SEP - LATION ON
TUMBLING VEHICLE RATES i TH155|  COMMAND +X TRANS-
< 3°/SEC ABOUT HOLD VEHICLE £
VEMCLE! E.c,ﬁsxls, o ATTITUDE RATE LATION OFF
D ED BAT ACTIVATION-ON
MONITORY.® TNT42 COMMAND ENGINE-OFF
SET Tyo =T +51 LM/S-IVB SEP ARM-OFF
EXTRAPOLATE STATE ENG SELECT-DESC ARM
VECTORTO Tie - 30 MANUAL THROTTLE-ON (10%)
0051:‘(‘4";:0' ;‘ ANSLATION TNT+9 HOLD VEHICLE ATTITUDE
EECOM SEND LM/S-IVB SEP ARM-ON TNT413 | LANDING GEAR DEPLOY-FIRE
PRIM H20 FEED TaT+1 LM/S-IVB SEP-FIRE TaT+14 COMMAND ENGINE-ON
m HOLDVEWCLE RATE TNT+15 | ED BAT ACTIVATION-SAFE
TNT+2 LM/S-IVB SEP ARM-OFF NT
TaT+3 CALCULATE INITIAL THRUST INTH19: | COMMAND ENGINE-OFF
ATTITUDE TNT424 | COMMAND ENGINE-ON
Tar 10 ED BAT ACTIVATION Tyt 26 COMMAND +X TRANSLATION
TaT+14 — TRARS -OFF (4 JET)
Nt COMMAND +X TRAPS - ¥
o Corr e Tyr+45 | ASC FEED VALVE-OPEN
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ATTHTE TNT+54 | ABORT STAGE-ARM
TaT+15 LANDING GEAR
DEPLOY - FIRE; TNT#55 | ABORT STAGE-COMMAND
Tar+17 CALL ATTITUDE MANEUVER Tyr#56 | ENGINE SELECT-DESC ARM
ROUTINE OFF
Ty +21 START READING PIPA'S =
Savm Nt el Sagolly TNT+60 | COMMAND ENGINE-OFF
00:02:29 ENGINE SELECT-DESC ARM Tur+61 | ABORT STAGE-RESET
GuTion MANUAL THROTTLE-ON
(10%) TNT+88 | COMMAND +X TRANSLATION
-ON (4 JET)
Tyr +35 DPS PGS 1 & 2 - ARM i et WGINE - O
Tur+36 | DPSPQGS 182 - ENABLE T COMMAND ENGIE = 08
TNT+42.5|  COMMAND +X TRANSLATION-ON || | TwT +92 ‘%"F‘&"fz’.‘( TRANSLATIOR
0w WAIT FOR COMPLETION OF
02 ATTITUDE MANEUVER TNT+150 | COMMAND ENGINE - OFF
+51 b koo b Ty #151 | ENGINE SELECT - ASC ARM
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TNT +54 COMMAND+X TRANSLATION
- OFF
ED BATTERY ACTIVATION
- SAFE
TNT+77 COMMAND MAX THROTTLE
Tyr#XXX T| AV MONITOR DETECTS ENGINE
SHUTDOWN SIGNATURES DATE | NATIONAL ICS & SPACE TION
HOLD VEHICLE ATTITUDE or &7 MALIFF /730°67| MANNED SPACECRAFT CENTER . HOUSTON, TEXAS
T+5 MANUAL THROTTLE RESET = 7 -
ENGINE SELECT-DESC L Qe Lo J3-1967 ™
ARM OFF R et SEQUENCE OF
LIFTOFF T+10 DPS PQGS 1 & 2 - ARM OFF
T411 DPS PQGS 1 & 2 - DISABLE ARy Doald 1 Faudd Y2142 EVENTS
W [l [Sn Bl fly
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. SECTION 2 1 P0E

PYROTECHNIC REY B

2.1 SYSTEM DESCRIPTION

The IM Pyro system is composed of two fully redundant systems,

"A" and "B". All switches, prime relays, and RTC relays in System A
have counterparts in System B which are actuated simultaneously.

A1l pyrotechnic initiators used on the LM are the Single Bridge
Apollo Standard Initiator (SBASI) type. These initiators have only
two pins and due to several design changes are more reliable than the
four pin or dual bridge type. The LM pyro electrical system is a shield-
ed floating ground system whereas the Command Service Module (CSM) uses
a grounded pyro system. The difference between the two systems is due
to a compromise between EMI and static electricity effects on the pyro
systems. The IM floating ground system decreases the possibility of
EMI effects detonating the pyrotechnics. Any static buildup on this
system is handled by bleed resistors.

All interstage current carrying cables and all interstage cables
which would affect the ascent stage by being grounded are routed through
the interstage electrical circuit interrupters. (See Table 2-3) The
descent water line and all interstage cables, except one, are routed
through the interstage cable cutter. This one exception is a five foot
DFI T™ cable with a pull-away plug requiring 50 to 200 pounds force to
release. All interstage oxygen and glycol lines have "quick disconnect"
type connectors and are not pyrotechnic in nature.

There is one difference between System A and System B. System A
ignites the explosive staging bolts while System B ignites the explosive
staging nuts.

The IM pyro system should not be confused with the Spacecraft
IM Adapter (SLA) pyro system which performs separate functions.
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RCS SYSTEM
HELIUM PRESSURIZING
VALVES

ASCENT PROPULSION SYSTEM
HELIUM PRESSURIZING
VALVE

ED CONTROL
PANEL

THREE DEADFACE
CONNECTORS
(CIRCUIT INTERRUPTER)

DESCENT PROPULSION SYSTEM
HELIUM PRESSURIZING
VALVE

INTERSTAGE
UMBILICAL
CUTTERS

LANDING GEAR
UPLOCK

INTERSTAGE
STRUCTURAL
CONNECTION
TWO ED BATTERIES TWO ED RELAY BOXES
DESCENT STAGE DESCENT STAGE

FIGUREL 2-1 EXPLOSIVE DEVICES COMPONENT LOCATLONS
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TABLE 2-1 C/PABILITIES AND LIMITATIONS

SYSTEMA SYSTEM B

FUNCTION COMPONENTS INITATORS _INTTIATORS
1 STAGING <5 g .
EXPLOSIVE NUTS FOUR NU
EXPLOSIVE BOLTS  FOUR BOLTS 4 0 } ONE INITIATOR PER NUT OR BOLT
ELEETRCALOIRCUT  TUREE NTERRUPTERS 3 3 TWO INITIATORS PER INTERRUPTER, ONE FROM SYSTEM A AND ONE FROM SYSTEM B.
INTERRUPTERS ONE INITIATOR CAN OPERATE THE INTERRUPTER
CABLE CUTTER ONE CUTTER 1 1 TWO OPPOSING BLADES, ONE POWERED BY SYSTEM A AND ONE POWERED BY SYSTEM B. TWO TUBES

INTERCONNECT THE CHARGES BEHIND EACH BLADE SUCH THAT ONE INITIATOR CAN FIRE THE CHARGE
BEHIND BOTH BLADES. ONE BLADE CAN SEVER THE INTERSTAGE UMBILICAL

VALVES ARE THE SINGLE INITIATOR TYPE PLACED IN PARALLEL. ONE VALVE WILL PRESSURIZE
THE SYSTEM

2 RCS HE, PRESSURIZE
RCS SYSTEM A TWO VALVES IN PARALLEL 1 1

RCS SYSTEM B TWO VALVES IN PARALLEL 1 1

3 DESCENT ENGINE
PRESSURIZE

HE. PRESS. ONE VALVE 1 1
OX ISOLATION VALVE  ONE VALVE 1 1
FUEL ISOLATION VALVE ONE VALVE 1

-

4 ASCENT ENGINE
PRESSURIZE

HE. PRESS. TANK 1 ONE VALVE

HE. PRESS.TANK 2 ONE VALVE

OX ISOLATION VALVES TWO VALVES IN PARALLEL

FUEL ISOLATION TWO VALVES IN PARALLEL
VALVES

VALVE IS DUAL INITIATOR TYPE, ONE POWERED FROM SYSTEM A AND ONE FROM SYSTEM B,
ONE INITIATOR WILL OPERATE THE VALVE

o

VALVES ARE DUAL INITIATOR TYPE WITH ONE PORT PLUGGED. WITH THE VALVES IN PARALLEL ONE
IS POWERED FROM SYSTEM A AND THE OTHER IS POWERED FROM SYSTEM B, ONE VALVE WILL
PRESSURIZE THE SYSTEM

CAPABILITIES AND LIMITATIONS

A. THE PYRO SYSTEM HAS TWO
30 VOLT BATTERIES RATED
AT 0,75 AMP HOURS, ONE
FOR SYSTEM A AND ONE FOR
SYSTEM B. BOTH PYRO
BATTERIES ARE LOCATED
IN THE DESCENT STAGE

~
Y

TABLE 2-2 PRELAUNCH STATUS OF SWITCH/CIRCUIT BREAKER POSITION

NAME NUMBER POSITION 2.4 COMPARISON OF AS-206 PGHCS AND PRA CONTROLLED ABORT STAGE SEQUENCES
LANOING CEARDERLOY: 25 ;BP::LV‘IIIFI A THE SEQUENCE OF EVENTS ASSOCIATED WITH THE NOMINAL LM ABORT STAGE MANEUVER
STARE —Siurite BINLVI SAE WILL BE FOLLOWED IN THE LM-1 (AS-206) MISSION UNDER PGNCS CONTROL. LM MISSION PROGRAMER
ASCENT He PRESSURIZE 254 PNL VII SAFE (LMP) IMPLEMENTATION REQUIRES THAT THE TIMING OF THIS SEQUENCE BE MODIFIED SLIGHTLY FOR
ASCENT He SELECT 253 PNL VIT BOTH THE ABORT STAGE MANEUVER ACCOMPLISHED UNDER PROGRAM READER ASSEMELV (PRA] Comﬂo\.
ASCENT te SE e somy THE TWO AS-206 CONTROL MODE SEQUENCES FOR ABORT STAGE ARE COMPA
APORY STACE JS1ePaCI  SAR THE TWAING oF THE ASSOCIATED EVENTS 1S BASED UPON THE ACTNATION OF THE ABORT STAGE COMMAND
MASTERARM. (s - FOR EACH CAGE, HONEVER FOR THE PRA CONTROL MODE, THE TAPE FRAME INCREMENTS ARE ALSO
ABORT STAGE. ac8 3 CLOSED INDICATED FOR THOSE FUNCTIUNS DISCRETELY COMMANDED BY THE PRA, IT SHOULD BE NOTED THAT
AR T SyACE it oLnce THE ONLY VARIATIONS WHICH EXIST BETWEEN THE TWO MODES ARE THE ABSENCE OF LGC ASSOCIATED
Locic poneR & Acoie SLosen FUNCTIONS AND A 26 m LAG IN ARMING THE ASCENT ENGINE AND A.E. THRUST BUILD-UP TO 90 PER

CENT IN THE PRA MODE. IN ALL OTHER RESPECTS, THE TWO SEQUENCES ARE IDENTICAL,

2.3 SYSTEM OPERATION

1. AT LEAST ONE PYRO BUS MUST
BE ARMED FOR ANY PYRO FUNCTION

TO OCCUR
2. THE PROPULSION SYSTEMS
©PS,APS,) WILL OPERATE TABLE 2-4
o i A ST COMPARISON OF AS-206 PGNCS AND PRA CONTROLLED ABORT STAGE SEQUENCES

BLOWDOWN MODE IF BOTH

PGNCS SEQ PRA SEQ
PYRO BUSES FAIL TO ARM.
THE APPROXIMATE TIMES ARE: EVENT JIME TIME
DPS - 17 SEC
APS - 6 SEC ABORT STAGE INITIATED -1 -1
THE RCS SYSTEM WILL N ASCENT ENGINE PRESSURIZATION INITIATED
OPERATE IN A PRE PRESSURIZED
BLOWD OWN MODE ASCENT HELIUM PRESSURIZATION =97 =97
TANK VALVES AND ISOLATION VALVES
OPENED
TABLE 2-3 DESCENT STAGE FUNCTIONS LOST AT STAGING ABORT STAGE FIRE INITIATED — o sec

ASCENT ENGINE START DELAY TIMER INITIATED

LGC REGEIVES “ABORT STAGE: DISCRETE AN
17 EAT L SEONER STARTS ABORT ASCENT PROG .009 NA

ECA 1 & 2 POWER
LGC CONTINUED "ENGINE ON' CWMAnn
DESCENT ENGINE CONTROL ASSY (DECA THRU STAGING

)
GIMBAL DRIVE ACTUATORS (PITCH & ROLL)
DESCENT ENGINE FUNCTIONS

ELECTRICAL CIRCUIT INTERRUPTER #1 (P174)

OPERATIONAL TELEMETRY DESCENT ENGINE SHUTDOWN INITIATED BY DECA .025 025
GC0201vV  BAT1VOLT  GH1301X  DPSON DESCENT BATTERIES OFF LINE 070 070
GC0202v  BAT 2VOLT ~ GH1311V  MAN THRUST CMD
GCO203V  BAT'3 VOLT GH1313V PITCH GDA POS LGC RECOGNIZES ABORT SYAGE DISCRETE 140 NA
GCO204V  BAT4VOLT  GH1314V  ROLL GDA POS LGC STARTS LM ATTITUDE HOI
GC1201C  BAT 1 CUR GH1323V P TRM FAIL LGC STARTS COMPUTATION nr NEW AIMPOINT
GC1202C  BAT 2 CUR GH1330X R TRM FAIL FOR THRUST VECTOR ASCENT STAGE CONTROL
GC1203C  BAT 3CUR GHI331V  AUTO THRUST CMD AND STARTS NEW GUIDANCE LAW
GC1204C  BAT 4 CUR GH1348X  DPS ARM
GC4361X  BAT 1 HITAP  GL4026X  CES AC PWR FAIL PRA INITIATED DESCENT ARM OFF NA 250
GC4362X  BAT1LOTAP GL4027X  CES DC PWR FAIL
GC4363X  BAT 2 HITAP  GQ3018P  DPS He REG PRESS DESCENT ENGINE THRUST DECAYED 90%
GC4364X  BAT 2LOTAP  GQ3435P  DPS He PRESS CMAXIMUM TIME) 275 275
GC4365X  BAT 3HITAP  GQ3603Q  DPS FUEL1QTY
GC4366X  BAT 3LOTAP GQ3604Q  DPS FUEL 2QTY ASCENT ENGINE ARMED .a12 NA
GC4367X  BAT 4 HITAP  GQ3611P  DPS FUEL PRESS ASCENT ENGINE START INITIATED
GC4368X BAT4LOTAP GQ4103Q  DPSOX1QTY ASCENT/DESCENT STAGING INITIATED 412
GC9961U  BAT 1 MAL 6Q4104Q  DPS OX 2QTY (ASCENT ENGINE ARMED) nA 1436
GC9962U  BAT 2 MAL GQ4111P  DPS OX PRESS (ASCENT ENGINE START INITIATED) NA
GC9963U  BAT 3 MAL 6Q4455Q  DPS PROPLO
GC9964U  BAT 4 MAL GYOL1lX ~ ED ARM A ON ASCENT/DESCENT STAGE mrcnsncs BOLTS
Gyolli2x ED ARM B ON PYROTECHNICALLY EXPLODED .448 .448
@yo121x STG RLY A FIRE ASCENT/DESCENT STAGE CONNECT
GYo122x STG RLY BFIRE UMBILICAL DEADFACED ON ASCENT STAGE
ASCENT/DESCENT STAGE UMBILICAL SEVERED
BY GUILLOTINE 502 502
LGC RECEIVES STAGE VERIFIED DISCRETE NA
ASCENT ENGINE THRUST BUILD UP TO
90% (MINIMUM TIME) 687 713
ELECTRICAL CIRCUIT INTERRUPTER #2 (P173) LGC INITIATED DESCENT ENGINE ARM OFF 1.140 NA
* é: EEI i :; i?’.ﬁi: LGC TERMINATES LM ATTITUDE HOLD 4.140 NA
3. LUNAR DRILL POWER LGC COMMENCES ASCENT STAGE THRUST
: NA
4. DESCENT ENGINE FUNCTIONS VECTOR CONTROL
5. DFI TELEMETRY
6. OPERATIONAL TELEMETRY
6Q3309X  DPS HE. 1 CLSD
GQ3310X  DPS HE. 2 OPN
GQ3716T  DPS FUEL 1 TEMP
GQ3719T  DPS FUEL 2 TEMP
GQ4218T  DPS OX 1 TEMP
GQ4219T  DPS OX 2 TEMP
GQ6510P  DPS TCP
GQ6E06H_ VAR INJ ACT POS
6Q7498U
GQ.M”U}DF'S PROP VLVS APOS
GQ7511T  DPS THROAT T 1
6Q7512T  DPS THROAT T 2
ELECTRICAL CIRCUIT INTERRUPTER 43 (172)
1. DFI TELEMETRY
2. OPERATIONAL TELEMETRY 6. 3
GL4222X  LM/SLASEP - 2.1,
GQ7513T DPS THROAT T 3 DETAIL SHEET NO. 1

*  POWER IS IN PARALLEL TO BOTH DESCENT ECA'S THROUGH ECI'S 1 AND 2
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ELECTRICAL POWER

3.1 SYSTEM DESCRIPTION

3.1.1 IM DC Electrical System

A.

The LM dc electrical system consists of six silver zinc primary
batteries, four Electrical Control Assemblies (ECA), and two dc
buses (commander's and system engineer's).

Four of the primary batteries and two ECA's are located in the
descent stage. A low voltage tap is provided at the 17 cell
point of each 20 cell descent battery, but will not be used on
AS-206. To avoid over-voltage conditions due to using all 20
cells, the descent batteries will be predischarged before lift-
off.

Two of the IM primary batteries and two ECA's are located in
the ascent stage. To avoid over-voltage conditions, the ascent

batteries will be predischarged prior to liftoff.

3.1.2 IM AC Electrical System

The IM ac electrical system consists of two single phase ac in-

verters and one ac bus, and is located in the ascent stage. Only one

of the ac inverters will supply power to the ac bus at any given time.




TABLE 3-1 AS-206 LOAD ANALYSIS

SYSTEM

ELECTRICAL
ELECTRICAL CONTROL ASSEMBLY (DESCENT
ELECTRICAL CONTROL ASSEMBLY (ASCENT)
DISTRIBUTION CONTROL
METERS & FLAGS (DESCENT AND ASCENT)
METERS & FLAGS (ASCENT)
INVERTER LOSSES (EFF = 65%)

ENVIRONMENTAL
6LYCOL PUMPS (2)

COMMUNICATIONS
S-BAND XMTR/RCVR
S-BAND PWR AMP
SIG PROC ASSY

INSTRUMENTATION
PCMTE
C&WEA
SIG COND UNITS
SENSORS (DESCENT AND ASCENT)
SENSORS (ASCENT)
C-BAND BEACON (2)
VHF XMTRS (5)
DFI (EXCEPT XMTRS)
DUAL FEED COUPLER

PROGRAMER
PRA
DCA
PCA

GUIDANCE

IMU
LGC

3-2

36
T2

15.

10

13.
30.
17 .

1k

56.

280
311

23

15.

1k

300.
110.

(@)

AS-206
REV B

DC AMPS AT
30 VDC

OO OKrH OO

10,
0.

67
.33
T
.15
11
.32

.02

.T1
.50

L7

R-B




. AS-206
REV B
TABLE 3-1 AS-206 LOAD ANALYSIS (CONCLUDED)
DC AMPS AT
SYSTEM WATTS 30 VDC
CONTROL
DECA 38 1.27
DECA (AC) 2.7 0.09
GIMBAL DRIVE ACTUATORS (AC) 120 o)
ATCA 56.5 1.88
S&C CONT ASSY 2.k 0.08
PROPULSION
ASCENT ENG PROP VALVE 200.0 6.67
ASCENT ENG ISOL REG SOL VALVE 56.0 1.87
ASCENT ENG GAGING 1.5 0.0L4
DESCENT ENG ISOL REG SOL VALVE 56.0 1.87
DESCENT ENG GAGING 16.0 0.53
THROTTLE ACT AMP 336 11.2
MIX RATIO CONT ACT 21 0.71
DESCENT ENG PROP VALVE 145 L.84
RCS
THRUST CHAMBER ASSY 112 PER TCA 3.74 PER TCA
ASCENT INTERCONNECT VALVE 70 PER VLV 2.33 PER VLV
MAIN PROP SOV 70 PER VLV 2.33 PER VLV
CLUSTER SOL VALVE 70 PER VLV 2.33 PER VLV
CROSSFEED VALVE 70 PER VLV 2.33 PER VLV
THUSTER PRESS. TRANSDUCER k.5 0.15
PROP QTY GAGING 5.0 0.17
THRUSTER HEATERS 764 25.5
TYPICAL POWER LOADS
COAST 50.6 AMPS (EXCLUDING RCS CLUSTER HEATERS)
#DPS BURN 60.9 AMPS (EXCLUDING RCS CLUSTER HEATERS)
APS BURN 56.8 AMPS (EXCLUDING RCS CLUSTER HEATERS)

¥DOES NOT INCLUDE THROTTLE ACTUATION AMPLIFIER POWER (APPROXIMATELY 11.6
AMPS PEAK).

3-3
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TABLE 3-2 COMMANDER'S BUS CIRCUIT BREAKER TABULATIONS (PANEL XI)

SYSTEM CIRCUIT BREAKER RATING NOMENCLATURE
PYROTECHNICS LCBT6 3A LOGIC PWR A
LCB149 3A LDG GEAR FLAG
ELECTRICAL LCB129 3A DOCK WINDOW (HEATER)
LCB6 3A ASC ECA CONT
LCB8 3A DES ECA CONT
LCB10O 3A DES ECA
LCB15 3A ASC ECA
LCB12 25A INV 1
LCBL 50A X LUNAR BUS TIE R-B
LCB18L 25A BAL LOAD CROSS TIE
LCB20 100A BUS CROSS TIE
LCB18 100A BAT FEED TIE R-B
LCB26 100A BAT FEED TIE
ENVIRONMENTAL LCB107 S5A CABIN FAN 1
L4CB138 20A SUIT FAN 1
LCB11T 3A GLYCOL PUMP 1
LCB1L1 3A GLYCOL PUMP 2
COMMUNICATIONS LCB137 S5A SEC S-BND XMTR/RCVR l
4CB136 5A SEC S-BND PWR AMPL R-B
LCB86 3A CDR AUDIO
LCB8T 3A VHF A RCVR
LCB162 3A VHF B XMTR
INSTRUMENTATION LCB131 3A SIG CONDR 1
LCcB22 3A DC BUS VOLT
LCcB181 50A R/D INST
PROGRAMER LCB1T79 50A LMP FEED
R-B
GUIDANCE LCB122 T.5A LGC/DSKY
(PRIMARY) L4CB105 10A 1LDG RDR
LCB157 3A LDG RDR (HEATER)
LcB12k 20A IMU OPR
LCB155 5A RDR OPR (HEATER) R-B
. LCB156 5A RNDZ STBY (HEATER)
LCB29 154 RNDZ RDR
L4CB213 3A AOT (HEATER)
L4CB15k 3A SIG STR DISP
LCB161 3A IMU STBY

3-4 R-B



TABLE 3-2 COMMANDERS BUS CIRCUIT BREAKER TABULATIONS (PANEL XI) (CONCLUDED)

SYSTEM CIRCUIT BREAKER

CONTROL

PROPULSION

(HEATERS)
(PANEL X)

MISC
(FLIGHT
DISPLAY'S)

LIGHTING

LCB3
LCB81
LCB69
LCBLO
L4CB59
LCB8O
LCB106

LCBTY
LCB6T
LCB63
LCB62
LcB61
LCB60O
LCBT2

L4CBS1

LCB218
LCB219
LCB220
LcB221

LCB88
LCB168
LCBOT
L4CB133
LCB123
LCB159

LCB1L6

RATING

3A
3A
20A
T.5A
15A
3A
3A

5A
5A
15A
15A
15A
15A
5A

M
AS-206
REV B

NOMENCLATURE

ABORT STAGE
ATCA (PNGS)

DECA PWR

AELD

ATT DIR CONT

DES ENG CONT

ENG FIRE OVRD

DES HE. REG
ISOL VLV
QUAD 1 TCA-A
QUAD 2 TCA-A
QUAD 3 TCA-A
QUAD L TCA-A
MAIN SOV-A

ASC FEED

QUAD 1 RCS SYS A/B-1
QUAD 2 RCS SYS A/B-1
QUAD 3 RCS SYS A/B-1
QUAD L4 RCS SYS A/B-1

GASTA

THRUST DISP

FDAT

X-PNTR

RNG/RNG RT-ALT/ALT RT
EVENT TIMER

ANUN DOCK/COMPNT

R-B
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TABLE 3-3 SYSTEMS ENGINEERS BUS CIRCUIT BREAKER TABULATIONS (PANEL XVI)

SYSTEM CIRCUIT BREAKER RATING NOMENCLATURE
PYROTECHNICS LCBTS 3A LOGIC PWR R
ELECTRICAL LCBT 3A ASC ECA CONT
LCB9 3A DES ECA CONT
LCBS 50A X LUNAR BUS TIE R-B
LCB1Y 3A ASC ECA
LCB183 25A BAL LOAD CROSS TIE
LCB19 100A BUS CROSS TIE
LCB25 100A BAT FEED TIE R-B
LCB1T 100A BAT FEED TIE
LCB16 3A DISPLAY
LCB11 3A DEC ECA
LCB13 25A INV 2
(DES STAGE) LCB182 50A SCIENTIFIC EQUIP R-B
ENVIRONMENTAL LCB108 5A CABIN FAN 2
LCB109 3A CABIN FAN CONT
LCB120 3A SUIT FAN CONT
LCB132 3A SIG SENSOR
LCB119 20A SUIT FAN 2
LCB112 3A DIVERT VLV
LCB113 3A CABIN REPRESS
LCBBL 3A COp SENSOR
LCcB14O 3A DISP
LCB98 5A PRI GLYCOL EVAP FLOW R-B
LCB96 3A GLYCOL PUMP SEC
COMMUNICATIONS LCB102 3A PMP
LCB85 - 3A S.E. AUDIO
LCB30 S5A PRIM S-BND PWR AMPL
4CB111 5A PRIM S—BND XMTR/RCVR R-B
LCB153 3A DISPLAY
LCB1OL 3A TV
LCB11L 3A VHF B RCVR
LCB115 3A VHF A XMTR
LCB31 3A S-BND ANT (HEATER)
LCB110 3A S-BND ANT
INSTRUMENTATION LCB99 3A CWEA
LCB125 3A PCMTE
LCB1 3A SIG CONDR 2
LCB21 3A DC BUS VOLT
LCB132 3A SIG SENSOR
GUIDANCE LCB28 10A AEA
(ABORT) LCBT79 20A ASA
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TABLE 3-3 SYSTEMS ENGINEERS BUS CIRCUIT BREAKER TABULATIONS (PANEL SVI) R-B
(Concluded)
SYSTEM CIRCUIT BREAKER RATING NOMENCLATURE
‘ CONTROL LCB3T 3A ENGINE ARM
LcBL1 7.5A AELD BB
LCB82 T.5A ATCA -
LCcB2 3A ABORT STAGE
PROPULSION LCB50 3A TEMP /PRESS/DISP FLAGS
LCBLO S5A ISOL VLV-B
LCBUS 15A QUAD 1 TCA-B
LCBLL 15A QUAD 2 TCA-B
LCBL3 154 QUAD 3 TCA-B R-B
LCoBL2 15A QUAD L TCA-B
LCBSL SA CROSSFEED
LCBT3 SA MAIN SOV-B
LCB52 5A ASC FEED
LcB121 3A PQGS
LCB68 3A DISPLAY (HEATER)
R-B
LCB53 5A ASC HE. REG
LCB103 3A TEMP/PRESS. DISPLAY
LCB32 3A PQGS
(HEATERS) LCcB222 T.5A QUAD 1 RCS SYS A/B-2
LCcB223 7.5A QUAD 2 RCS SYS A/B-2
‘hoB22Y 7.5A QUAD 3 RCS SYS A/B-2 R-B
LCB225 T.5A QUAD 4 RCS SYS A/B-2
MISC LCB126 3A FDAT
(FLIGHT DISPLAYS) LCB13L4 3A X-POINTER
LIGHTING LCcB128 S5A FLOOD
LCB1LT S5A MASTER ALARM R-B
LCB160 25A TRACK
LCB1L4S8 3A ANUN/DOCK/COMPNT
CREW PROVISIONS  LCB33 3A CAMERA SEQUENCE

=T
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TABLE 3-4 AC BUS CIRCUIT BREAKER TABULATIONS (PANEL XI) R-B
SYSTEM CIRCUIT BREAKER RATING NOMENCLATURE
ELECTRICAL LCeB1Lk 3A CDR WINDOW (HEATER) R—B
LCB152 3A S.E. WINDOW (HEATER)
LCB23 5A AC BUS FEED TIE
LCB2L 5A AC BUS FEED TIE
COMMUNICATIONS LCB34 1A S-BAND ANT
INSTRUMENTATION LCB202 3A TAPE RCDR
LCB2T 1A AC BUS VOLT
GUIDANCE LCB203 3A AGS
LCcB212 3A AOT LAMP
LCB206 3A RNDZ RDR
CONTROL LCB20T 3A DECA GIMBAL
PROPULSION LCB169 3A HE/PQGS DISP
LCB163 3A (RCS) PQGS DISPLAY
MISC LCcB201 3A GASTA
(FLIGHT DISPLAY'S) LCB209 1A CDR FDAI
LCB20k 3A RNG/RNG RT
ALT/ALT RT
L4CB210 1A SE FDAI
LIGHTING LcB211 3A INTGL
LCB200 3A NUM

3-8
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TABLE 3-5 IMP CIRCUIT BREAKER TABULATION R-B
CIRCUIT BREAKER RATING NOMENCLATURE
CB1 3A PRI H,0 FEED
’ CB2 3A SEC HoO FEED
CB3 25A INV 1
CBL 25A INV 2
CB5 3A DCA
CB6 3A PCA
CBT 3A PRA
CB8 3A EPS LOGIC
CB9 3A LMP INTERLOCK CONTROL
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TABLE 3-6 LM SUBSYSTEM VOLTAGE REQUIREMENTS
Voltage Required
Subsystem DC AC

COMMUNICATIONS 25 - 31.5 V —_—
CREW PROVISIONS 20 - 32 V 115 2 2.5V
DISPLAYS 25 - 31.5 V 115 £t 2.5V
ENVIROMENTAL CONTROL 25 - 31.5 -
ELECTRICAL POWER 2h - 32V e
INSTRUMENTATION (EXCEPT CAUTION AND 20 - 32V 115 £ 2,5V

WARNING)
CAUTION AND WARNING 18 - 32.5 V =
DFI 2h - 32V —
PGNCS (EXCEPT THE FOLLOWING) 25 - 31.5 V 115 £ 2,5 Vv R-B

(a) IMU STANDBY 22,5 - 32.5V -

(b) IMU OPERATE 26.0 - 32.5V =

(c) RADAR CDU'S 26.0 - 32.5 V _—

(a) 1Ge 25.0 - 32.0 V -

(e) AOT 25.0 - 32.0V 115 £ 2,5 V
PROPULSION

(a) ASCENT ENGINE 21 - 32V -

(b) DESCENT ENGINE CONTROL 22 - 32.5V 115 + 2.5 V

ASSEMBLY

(c) DESCENT ENGINE 20 - 32 V -
REACTION CONTROL 24 - 32V s
STABILIZATION AND CONTROL 25 - 31.5 V s
PYROTECHNIC (LOGIC POWER ONLY) 2k - 32V -

3-10



IM
* AS-206
REV B

TABLE 3-7 TRANSLUNAR BUS CONFIGURATION

The EPS returns associated with the following circuit breakers are

connected to the translunar bus.

BUS CB NO. CB NAME FUNCTION
CDR LCB10 DES ECA POWER ECA #2, 3.2.1

CDR LCB1L6 ANUN DOCK/COMPNT LIGHTING, 12.2.1

CDR LCB12k IMU OPR T.2.1

CDR LCcB161 IMU STBY IMU HTRS, T.2.1

CDR LCB155 HTR RNDZ OPR RR ANT HTR*

CDR LCB157 HTR LDG RDR L/R ANT HTR¥

SE LeB1l DES ECA POWERS ECA #1, 3.2.1

SE LcB28 AEA POWERS AEA¥*

SE LcB3l S-BAND ANT S-BAND STEERABLE ANT HTR, 5.1.1

¥NO DRAWING IN THE HANDBOOK BECAUSE THE EQUIPMENT HAS BEEN REMOVED.

3-11
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TABLE 3-8 PRELAUNCH STATUS OF SWITCH/CIRCUIT BREAKER POSITIONS R-B
NAME NUMBER POSITION
SWITCH
AC POWER h-g-1k OFF
POWER/TEMP MONITOR L-8-15 OFF
*BAT. 1 HI VOLT h-s-1 OFF/RESET CENTER
*BAT. 2 HI VOLT h-g-2 OFF /RESET CENTER
¥BAT. 3 HI VOLT L-s-3 OFF /RESET CENTER R-B
*BAT. 4 HI VOLT h-g-L OFF /RESET CENTER
¥BAT, 1 LOW VOLT L=8.5 OFF /RESET CENTER
¥BAT, 2 LOW VOLT L-5-6 OFF /RESET CENTER
*¥BAT., 3 LOW VOLT L-S-T OFF /RESET CENTER
*¥BAT. 4 LOW VOLT 4-5-8 OFF /RESET CENTER
#¥BAT, 5 NORMAL FEED 4-s-10 OFF/RESET CENTER
*BAT. 5 BACKUP FEED Lh-s-12 OFF/RESET CENTER
*¥*BAT., 6 NORMAL FEED h-s-11 OFF/RESET CENTER
*¥BAT, 6 BACKUP FEED 4_5-13 OFF /RESET CENTER
DEADFACE SWITCH 4-5-9 CONNECT
*¥%¥\SCENT POWER TRANSFER 4-5-16 ENABLE
CIRCUIT BREAKER R-B
X-LUNAR BUS TIE LCBY CLOSED
‘ ASC ECA CONT LCB6 © CLOSED
DES ECA CONT LCB8 CLOSED
DES ECA LCB10O CLOSED
INV 1 LCB12 OPEN
ASC ECA LCB15 CLOSED
BAT. FEED TIE LCB18 CLOSED
BUS CROSS TIE LCB20 CLOSED R-B
DC BUS VOLT LcoB22 CLOSED
AC BUS FEED TIE (INV #1) LCB23 CLOSED
AC BUS FEED TIE (INV #2) LCB2L4 CLOSED
BAT. FEED TIE LCB26 CLOSED
AC BUS VOLT LcB2T CLOSED
LMP FEED LCB1T9 CLOSED
R/D INST LCB181 CLOSED
X-LUNAR BUS TIE LCB5 CLOSED
ASC ECA CONT LCBT CLOSED
DES ECA CONT LCB9 CLOSED
DES ECA LCB11 CLOSED
‘ INV #2 LCB13 OPEN
ASC ECA LCB1k CLOSED
DISP LCB16 OPEN
BAT FEED TIE LCB1T CLOSED
BUS CROSS TIE LCB19 CLOSED R-B
DC BUS VOLT LCB21 CLOSED
BAT FEED TIE LCB25 CLOSED
‘ BAL LOAD CROSS TIE 4CB183 OPEN B
BAL LOAD CROSS TIE LcB184 OPEN -
#*THESE SWITCHES ARE MOMENTARY TYPE AND THE OFF/RESET CENTER IS THE NORMAL
POSITION.

*¥¥THIS SWITCH IS NOT WIRED. R-B
3-13 '
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3.2 SYSTEMDATA

3.2.1 PREDISCHARGED DESCENT BATTERY

CAPACITY 293 AMP-HRS
TERMINAL VOLTAGE 28.0 T0 32,5VDC

3.2,2 ASCENT BATTERY

CAPACITY 296 AMP-HRS
TERMINAL VOLTAGE 28,0 T0 32.5VDC

3.2,3 AC BUS
VOLTAGE 115+ 2,5VAC
FREQUENCY 400 + 10CPS

3,2.4 MALFUNCTION INDICATION
A. THE LIMITS FOR A MALFUNCTION INDICATION ARE:

OVER-TEMPERATURE >145°+5°F (RESETS AT 125° + 5°F)

OVER-CURRENT SEE FIGURE 3-1

REVERSE CURRENT -6% =10 AMPS (INDICATION WILL BE RESET
AT -4 AMPS)

B. THERE WILL BE NO CAPABILITY FOR A DESCENT BATTERY MALFUNCTION
INDICATION CAUSED BY A BATTERY OVER-TEMPERATURE IF THE BATTERY
IS OFF

C. THERE WILL BE NO CAPABILITY FOR THE RESPECTIVE ASCENT BATTERY
MALFUNCTION INDICATION CAUSED BY A BATTERY OVER-TEMPERATURE
IF BAT. 5 IS NOT CONNECTED TO THE S.E.'s OR BAT, 6 IS NOT CON-
NECTED TO THE CDR's BUS. ALSO, THE BACKUP FEED PATHS, DO
NOT HAVE AUTOMATIC OVERCURRENT PROTECTION,

TABLE 3-9 PRELAUNCH STATUS OF SWITCH/CIRCUIT BREAKER POSITIONS

NAME NUMBER POSITION
SWITCH
AC POWER 4-5-14 OFF
POWER/TEMP MONITOR 4-5-15
* BAT, 1 HI VOLT 4-5-1 OFF/RESET CENTER
* BAT. 2 HI VOLT 4-5-2 OFF/RESET CENTER
* BAT. 3 HI VOLT 4-5-3 OFF/RESET CENTER
* BAT, 4 HI VOLT 4-5-4 OFF/RESET CENTER
* BAT. 1 LOW VOLT 4-5-5 OFF/RESET CENTER
* BAT, 2 LOW VOLT 4-5-6 OFF/RESET CENTER
* BAT, 4 LOW VOLT 4-5-8 OFF/RESET CENTER
* BAT. 5 NORMAL FEED 4-5-10 OFF/RESET CENTER
* BAT. 5 BACKUP FEED 4-5-12 OFF/RESET CENTER
* BAT. 6 NORMAL FEED 4-5-11 OFF/RESET CENTER
* BAT. 6 BACKUP FEED 4-5-13 OFF/RESET CENTER
DEADFACE SWITCH 4-5-9 CONNECT
#* ASCENT POWER TRANSFER 4-5-16 ENABLE
CIRCUIT BREAKER
X-LUNAR BUS TIE 4cB4 CLOSED
ASC ECA CONT 4CB6 CLOSED
DES ECA CONT 4cB8 CLOSED
DES ECA 4CB10 CLOSED
INV 1 4CB12 OPEN
ASC ECA 4CB15 CLOSED
Wik BAT, FEED TIE 4CcB18 CLOSED
BUS CROSS TIE 4CB20 CLOSED
DC BUS VOLT 4CcB22 CLOSED
AC BUS FEED TIE (INV #1) 4CcB23 CLOSED
AC BUS FEED TIE (INV #2) 4CB24 CLOSED
wkk BAT. FEED TIE 4CB26 CLOSED
AC BUS VOLT 4CcB27 CLOSED
k| MP FEED 4CB179 CLOSED
ek INST 4CB181 CLOSED
X-LUNAR BUS TIE 4CBS CLOSED
ASC ECA CONT 4CB7 CLOSED
DES ECA CONT 4CB9 CLOSED
DES ECA 4CBl1l CLOSED
INV #2 4CB13 OPEN
ASC ECA. 4CBl4 CLOSED
%%k BAT. FEED TIE 4CB17 CLOSED
BUS CROSS TIE 4CB19 CLOSED
DC BUS VOLT 4CB21 CLOSED
**k BAT, FEED TIE 4CB25 CLOSED
BAL LOAD CROSS TIE 4CB133 OPEN
BAL LOAD CROSS TIE 4CB184 OPEN

* 'ngISTEIOS'}NITCHES ARE MOMENTARY TYPE AND THE OFF/RESET CENTER IS THE NORMAL

** THIS SWITCH IS NOT WIRED
Jck THESE CIRCUIT BREAKERS ARE SLUGGED

DWG NO. 3.2.1
DETAIL SHEET NO.1
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ENVIRONMENTAL CONTROL SUBSYSTEM

4,1 SUBSYSTEM DESCRIPTION

L.1.2

hi1.3

4.1.1 Oxygen Supply Section
A. Configuration
1. The descent oxygen tank will not be installed therefore,
the descent oxygen shutoff valve will be closed and the
line capped.
2. Each ascent oxygen tank will be partially filled to L.35
psia.
3. The oxygen control module, (which normally reduces LM
oxygen pressure) will not be installed.
B. Function
1. Ascent oxygen will be supplied directly to the sensing
ports of both the primary and secondary water regulators.
Ascent tank Number 2 will provide reference pressure to
the primary regulators while ascent tank Number 1 will
provide an independent source of pressure to the secondary
regulator.
2. The IM cabin is not required to be pressurized, consequently R-B
a cabin pressure decay of up to 1.8 pounds of oxygen per hour
may be anticipated.
Suit Loop
A. Configuration
1. Installed but functionally disabled by opening appropriate
circuit breakers.
B. Function
1. DNone
Water Supply Section
A, Configuration
1. Descent water tank will be installed, however, there is
no requirement to load water based on the present mission
plan.

L-1
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Ascent tanks will supply water to the water boiler during
the entire mission.

The water feed line to the smaller water boiler (item
number 22L) will be capped since the reduced heat load

precludes using this unit.

Function

1.

To supply water to the water boiler such that proper

thermal control may be accomplished.

Operation

1.

Primary Water Feed - The water tank select valve, preset
to ASCENT, allows water to flow through the primary feed
path up to the primary water feed valve. At 3 minutes
after liftoff, the IMP (LGC mode) will command the valve
OPEN, allowing water to flow to the primary water boiler.
RTC 2LA, PRI HoO FEED and RTC 25A, PRI HoO RESET, are
available to backup this onboard command.

Primary Water Feed Verification - Prior to opening the
feed valve, water pressure downstream of the regulators
will be between 15.45 psia, (water was loaded using an
ambient reference pressure) and ASC H,0 Tank Pressure (43
psia). Subsequent to this loading, the oxygen tanks will .
be loaded to L4.35 psia resulting in a AP of between 11.1
(15.45 - 4.35) and 38.65 (43.0 - 4.35) psid. This will

be reflected by PRI HoO REG AP (GFL101P) having an off-scale
high reading of 2.0 psid. Upon opening the feed valve at
T + 3 minutes, H,0 AP will decay in order to become compatible
with the ascent oxygen reference pressure. The drop in AP
can be verified by GFL101P decreasing to the nominal value
of 0.75 psid.

Secondary Water Feed - In the event that the primary water
feed valve does not open on command, the secondary feed

path may be used by sending RTC 4LB, SEC H,0 FEED and RTC L5B,

L-2
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SEC HZO RESET. Upon receipt of this command the feed
valve, in the independently regulated secondary path,
will open. Water will flow through this parallel path

to a point downstream of the primary feed valve where the

paths are manifolded and provide a common feed to the

water boiler.

Secondary Water Feed Verification - Verification of the

secondary valve opening cannot be ascertained in a manner

analogous to the primary path since there is no regulator

AP measurement. However, a continued rise in GLY TENP

(GF9998U) is indicative of the valve not opening.

Water Regulation - Nominal regulated water pressure varies

from 0.5 to 1.0 psid above oxygen tank pressure. The

pressure of the water supplied to tlie water boiler should not
exceed 6.5 psia in order to maintain optimum performance.

Water Boiler Operation - A porous plate sublimator rejects

heat to the vacuum of space by the sublimation of ice.

The heat rejection capability of the water boiler is greatly

reduced if the heat load is either below the "freeze-up"

point or above the "breakthrough" point of the unit

These limits are defined as follows:

a. Breakthrough - This refers to a water boiler condition
where the heat load is sufficient to cause the vapor
pressure at the inlet face of the plate to exceed the
triple point pressure. If, at this point, the pore
size is too large to support the water feed pressure,
breakthrough will occur. This condition may also
exist in the event that the water feed pressures be-
comes exceedingly high. Both water regulators must
fail before the regulated pressure would reach this

limit.
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When the aforementioned condition is present, heat
rejection capability is reduced and water usage is
high since the water may pass into the plate and
escape to ambient. For anticipated temperature and
Btu profiles, see Figures L4-1 (TBD) and L-2 (TBD).
Freezeup - If the heat load dissipated by the water
boiler drops below a lower limit, the ice layer will
grow so as to fill the water passages. The expanding
ice layer will rupture the sublimator, rendering it

useless.

L.,1.4 Glycol Loops

A,

Configuration

1.

Both glycol pumps will be on.

2. The primary glycol loop is installed and operable.

3. The secondary glycol loop is installed but it will be
left dry and disabled since it cannot be used on this
flight.

L. As a result of the IM-1 simplification program the following
pieces of equipment will not require cooling since they
are no longer on the vehicle.
a. VHF Transceivers
b. Rendezvous Radar Electronics Assembly (RRE)
c. Abort Sensor Assembly (ASA)
d. Tracking Lights (TLE).

Function

1. To provide, by forced convection, thermal control of space-
craft electronic equipment.

Operation

1. Prelaunch Cooling - AS-206 is a launch of a powered up

LM, and spacecraft cooling must be provided up to liftoff.

Since the LM ECS water boilers must be exposed to a vacuum

environment to operate properly, a freon boiler is installed

L=k
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GLYCOL TEMP (GF2681T) ©
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in the primary glycol loop. From T-5 hours to liftoff, a
freon supply unit at the LUT base supplies freon to this
boiler. Flyaway umbilicals terminate the freon supply at

1liftoff. Cooling requirements prior to T-5> hours are
satisfied by the Glycol Trim Control Unit (GTCU) in-

stalled in varallel with the primary pumps. This unit
pumps glycol through the onboard loop and out to a
réfrigeration unit to reject the heat.

Pump Switchover - The automatic switchover circuitry is
such that should a transient cause the switchover from
Pump 1 to Pump 2, it is impossible to return to Pump 1
on an unmanned mission. To avoid the possibility of
losing a good pump both glycol pumps will be placed on
the line prior to launch. The automatic switchover

circuitry has been deactivated and the capability of

executing RTC 50B, (Pump 2 SEL), and RTC 51B, (Pump 1 SEL),

has been deleted.

Glycol Temperature Behavior During Launch - Since there
will be no active cooling during the first three minutes
of powered flight, GLY TEMP (GF9998U) will behave as

follows:

80 | (TO BE SUPPLIED)
60 }

Lo

i | L A | | 1 1 [ | | ]
0O 1 2 3 L 5 6 7 8 9 1011

TIME FROM L/O (MIN)
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FIGURE 4.1 ESTIMATED TEMP PROFILE

TO BE SUPPLIED LATER
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FIGURE 4.2 ESTIMATED BTU PROFILE

TO BE SUPPLIED LATER
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Figure 4-3" Glycol Accumulator Quantity.
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TABLE L4-1 PRELAUNCH STATUS OF VALVES AND SWITCHES

Switch/Valve Name Position Notes

‘ Oxygen Supply Section s,

Desc 02 (T7-H-15)
Asc 03 No. 1 (T-H-21) The Op control module, on

Asc Op No. 2 (T7-H-5) & which these valves are
PLSS Fill (T7-H-L) located, will not be in-
Cabin Repress (7-H-3) stalled.

Demand Reg A (7-H-1)

Demand Reg B (7-H-2)

—
Cabin Relief & Dump Valve ll;:},AUTO Valves are preset to this
Cabin Relief & Dump Valve H-20) AUTO position in order to permit
cabin "bleed" during launch.
Cabin Repress (L4CB113)
Cabin Fan 1 (L4CB10OT)
Cabin Fan 2 (L4CB108)

Cabin Fan Control (LCB109)

These circuit breakers will be
opened since the associated
hardware is not required for

e ASC #1 an unmanned mission.
‘ O2/H20 Qty Mon Sw (7-S-2) Switch position irrelevant for R-B

Suit Loop ™ IM-1.

CDR Suit Flow (7-H-6)

S.E Suit Flow (T7-H-T)

Suit Circuit Relief (7-H-9) L The Suit Circuit Assembly, on

Suit Gas Diverter (7-H-8) which these valves are located,

Cabin Gas Return (7-H-1T7) will be electrically disabled

COo Cannister Select (T7-H-19) by pulling circuit breakers and

COp Primary Cannister Vent (7-H-23) capping electrical connectors.

CO, Secondary Cannister Vent (7-H-2L)

Wat S Sel -H-10

ater Sep Sel (7 ) )

Suit Fan (7-S-1) )

CO, Sensor (LcB8L)

Divert Vliv (LCB112) L These circuit breakers will

Suit Fan 1 (LCB138) be opened since the associated

Suit Fan 2 (LCB119) hardware is not required for

‘ Suit Fan Control (LCB120) an unmanned mission.

Displays (LCB1k4O) -

Water Supply Section

Water Tank Select (7-H-1k) ASCENT This setting will permit as-
cent HoO flow to the water
boiler via the primary feed
path, when the primary feed

valve is opened by the LMP.
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TABLE L4-1 PRELAUNCH STATUS OF VALVES AND SWITCHES (Concluded)

Switch/Valve Name

Water Supply Section (Cont'd)

Primary Feed (T7-S-L4)

PRIM H20 Feed (L4LCB98)

SEC Glycol Evap Flow (7-H-18)

SEC Suit Evap Flow (T7-H-16)

PLSS/Drink (T-H-13)

02 Press. H20 Qty Mon

Glycol Loop
Glycol Pump Select (7-S-3)

Glycol Pump 1 (LCB117)

Glycol Pump 2 (LCB1L1)

Glycol Pump Sec (LCB96)

Suit Temp (T7-H-22)

Cabin Temp (7-H-12)

Position

NEUTRAL

OPEN

CLOSE

OPEN

CLOSE

ASC #1

No. 1

CLOSE

CLOSE

OPEN

COLD

COLD

L-10

Notes

Momentary toggle spring
loaded to neutral. Switch
is not required to initi-
ate HoO flow via the LMP.

Power is supplied to sole-
noid by the IMP.

The secondary glycol loop
is dry for this mission.

Valve is required open to
allow H20 to the water
boiler via the secondary
feed path. R&D solenoid
(secondary HpoQ feed valve)
is located downstream from
this valve.

Not required on unmanned
mission.

Switch position irrelevant
for IM-1.

Required for Pump 1 operation.

Pump 1 will be On.

Pump 2 will be On.

The secondary glycol loop
is dry for this mission.

Suit loop temp control is
not required due to the
unmanned configuration.

Assures minimum temperature
of glycol to aft equipment
bay.
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. 4,2 ECS CONSTRAINTS

L.,2.1 Water Supply Section

A. Failure of the PRIM FEED valve to open will result in equipment
malfunction in minutés, if SEC FEED valve is not opened.
B. A failed close régulator Will result in an increase of GLY
TEMP (GF9998U) in ___minutés. (Corresponds to ____ Btu/

hours into water boiler.

4.2.2 Primary Glycol Loop

Loss coolant recirculation (pumps fail) will result in water boiler

freezeup in minutes and equipment overheating in __ minutes.

4-11
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ECS SYSTEMS DATA
EQUIPMENT
WATER SUPPLY SECTION

-

H20 REGULATORS A.

GLYCOL LOOP

DATA

MAX, FLOW RATE = .85 LB/MIN

1. COOLANT

2. PUMP(S)

» oowr poP>

3. PUMP RELIEF VALVES

4. WATER BOILER

@ >

o

>

GLYCOL TEMPERATURE

o W

6. GLYCOL ACCUMULATOR A.
(SEE FIG. 4-3)

-]

. MAX. H

35% ETHYLENE GLYCOL AND 65%H20
QUANTITY PRIMARY LOOP =44 LBS

. NOMINAL FLOW RATE = 340 LBS/HR

SPECIFIC HEAT = 0.870 BTU/LB-F° AT 75°F

5.65LBS/MIN AT 42°F AND AP =34 PSID

PAD DISCHARGE PRESSURE= 55.0 PSIA
NOMINAL PUMP AP =34 PSID

NOMINAL PUMP DISCHARGE PRESSURE =42 PSIA

CRACK =33 PSID, FULL OPEN = MAX 36.0 PSID,
RESEAT =32 PSID

MAXIMUM CAPACITY = 17,000 BTU/HR
MINIMUM LOAD ¢TO PREVENT FREEZEUP) =
400 BTU/HR

. THE POSSIBILITY OF FREEZEUP EXISTS BELOW

HEAT LOAD OF 800 BTU/HR

0 PRESS. APPROX. 6.5 PSIA. MINIMUM
ALLOWEBLE Hy0 PRESS.=2.5 PSIA

. ESTIMATED NOMINAL TEMP BAND FOR GF9998U
of

HIGH = 46 °F LOW =36 °F

. NCRMAL MAXIMUM INLET TEMP OF LOW TEMP

ELECTRONICS = 50°F

. GF9998U READING 47°F IS INDICATION THAT

INLET TEMP OF THE LOW TEMP ELECTRONICS
IS APPROACHING UPPER LIMIT.

95%FULL ACCUMULATOR = 8.49 * .42 PSIA PUMP
INLET PRESSURE.

. 50%LEVEL =5.,16 + .28 PSIA PUMP INLET

PRESSURE.

C. GLYCOL LEVEL AT 10 £ 5% WILL TRANSMIT A

DISCRETE SIGNAL (GLY LOW GF2041X),

ECS CONSUMABLES

TCAPACITY ]

ACTUAL LOADING RESIDUAL

QUANTITY

1. 1KWH =3413 BTU

2. 1LB OF HpO REJECTS <1025 BTU

3. ESTIMATED BTU LOAD IS SHOWN ON FIG. 4-2.
(T8D)

80
80
HEAT CONVERSION WATER USAGE
1. AVERAGE USAGE FOR HEAT REJECTION =4.0
T05.0 LB/HR

| 2. ESTIMATED WATER USAGE PROFILE IS SHOWN
\ ON FIG. 4-1.(TBD)

1. THIS INCLUDES N2 +WATER VOLUME

2. ANY WATER QUANTITY UP TO THIS FIGURE MAY BE LOADED AND THE MEASURING DEVICE ADJUSTED

TO INDICATED 100%.

ECS SWITCH AND VALVE POSITION AT LIFTOFF

SWITCH NO. NAME POSITION
02/H20 QTY MON SW ASC#1
GLY PUMP SELECT NO, 1
PRIM FEED NUETRAL
PLSS/DRINK VLV CLOSE
H20 TK SELECT VLV ASCENT
SEC SUIT EVAP FLOW OPEN
SEC GLY EVAP FLOW CLOSE
CABIN TEMP CONT VLV coLD
SUIT TEMP CONT VLV COLD
F/H RELIEF VLV AUTO
U/H RELIEF VLV AUTO
GLY PUMP SEC OPEN
PRIM EVAP FLOW OPEN
PRIM H20 FEED CLOSE
SEC Hp0 FEED CLOSE
Lup FEED CLOSE
ECS DISP OPEN
INTGR LIGHTING OPEN
ANUN/DOCK COMPNT OPEN
ANUN/DOCK COMPNT OPEN
GLY PUMP.1 CLOSE
GLY PUMP 2 CLOSE

4CB132 SIG SENSOR CLOSE

DWG NO. 4.1.1
DETAIL SHEET NO. 1
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5.1 SYSTEM DESCRIPTION

5.1.1 Communications System

The communications system consists of two S-Band transceivers and
power amplifiers, two VHF/AM transceivers, two audio centers, a premodu-
lation processor, and associated antennas. For AS-206, the S-Band
will provide the capability for performing ranging and operational
PCM data transmission using the S-Band Inflight Antenna No. 2 (-z).

There is no means by which S-Band antennas can be switched during flight.
The operational VHF/AM transceivers will not be installed for IM-1 and

the audio centers, while installed, will not be used.

5-1




NASA-S-66-8588 AUG

S-hand steerable
antennd

(812, +67. 0)

Rendezvous
radar antenna

VHF/UHF telemetry
antenna

(#2713, 41, +87)
S-band inflight
antenna

(4287, 1, 81
C-band antenna A

(262, -11, 487)
[
+7

+X

(4309, +28, -55)

AS Frant view

s inflight antenna No. 1

VHF inflight antenna no. 2
(8313, =54, +27)

C-band
antenna §
(+237, -99. +8)

+X

-~
< >\

|
!

VHF inflight antenna ————oo S

No. 2
B13, -54, +21)

VHF inflight antenna no. 1
(4309, +28, -55)

VHF/UHF telemetry

antenna

(+257, -43, -11)

S-band inflight <
antenna No. ?

(+258, +44, -70)

Figure 5-1 LM-1 communications antenna locations.

"

_{

Aft view

Rendezvous radar
antenna

S-band steerable
antenna
(8312, +7, 0)

+Z

C-band antenna 8
(+228, +74, 48)

+Y
C-band antenna A
(+244, +43, -70)

X = +200 (REF)

Note:

All antenna location coordinates
are given in inches, rounded off
to the nearest inch, and are
given in the following order:

X Y. Z.
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5.2 SYSTEMDATA
5.2.1 $-BAND
A. TRANSCEIVER POWER REQUIREMENTS 36 WATTS

B. RECEIVER CHARACTERISTICS

1. PHASE LOCK RECEIVER
2. FREQUENCY 2101.8 MHZ
3. SENSITIVITY =127 dbm

C. TRANSMITTER CHARACTERISTICS

1. MODULATION PM OR FM
2. FREQUENCY FM 2282.5 MHZ

PM 332 Fi MHZ
3. RF POWER OUTPUT 0.75 T0 1.5 WATTS
D. POWER AMPLIFIER CHARACTERISTICS

1. TYPE AMPLITRON (QKS 1300)
2. RF DRIVE LEVEL 0.72 WATTS (MIN)

3. RF POWER OUTPUT 20 WATTS

4. POWER INPUT 68.6 WATTS

E. THE APPLICATION OF DC POWER TO THE PRIMARY OR SECONDARY POWER AMPLIFIER
POWER SUPPLY WILL START AN AUTOMATIC 20 SECOND WARMUP SEQUENCE. AFTER
THE WARMUP PERIOD, -1800 VDC IS APPLIED TO THE AMPLITRON ENABLING THE
TUBE TO LOCK ON THE INPUT RF SIGNAL. IF THE AMPLITRON FAILS TO LOCK, THE
POWER SUPPLY WILL AUTOMATICALLY REVERT TO THE WARMUP MODE AND THE CYCLE
WILL BE REPEATED. THE MAXIMUM WARMUP TIME FOR A POWER AMPLIFIER IS 60
SECONDS.

TABLE 5-1 PRELAUNCH STATUS OF SWITCH/CIRCUIT BREAKER POSITIONS

SWITCH NAME NUMBER POSITION
AUDIO CONT 15A-S-5 AND 15B-5-5 NORM
S-BAND T/R 15A-S-1 AND 15B-S-1 OFF

ICS T/R 15A-S-3 AND 15B-S-3 OFF
RELAY 15A-S-4 AND 15B-S-4 OFF
S-BND RCVR VOL 15A-R-14 AND 15B-R-14 ccw
ICS RCVR VOL 15A-R-7 AND 15B-R-7 ccw
VOX ICS/XMTR 15A-S-6 AND 15B-S-6 PTT
VHF A T/R 15A-S-2 AND 15B-S-2 OFF
VHF B T/R 15A-S-9 AND 15B-S-9 OFF
VOX SENS 15A-R-8 AND 15B-R-8 ccw
VHF A VOL 15A-R-12 AND 15B-R-12 ccw
VHF B VOL 15A-R-13 AND 15B-R-13 ccw
MASTER VOL 15A-R-15 AND 15B-R-15 ccw
MODULATOR 13-58-5 PM
S-BND XMTR/RCVR OFF
PWR AMP OFF
VOICE/BU VOICE OFF
PCM/KEY PCM
RANGE/TV OFF
VHF A XMTR OFF
VHF A RCVR OFF
VHF B XMTR OFF
VHF B RCWVR OFF
BIOMED OFF
SQUELCH VHF A ccw
SQUELCH VHF B ccw
VHF RF SW 1
S-BND RF SW 2
RECORDER OFF
TRACK MODE _ OFF
CIRCUIT BREAKER NAME _

S-BAND ANT HTR OPEN
S-BAND ANT OPEN
SEC S-BND XMTR/RCVR CLOSED
SEC S-BND PWR AMP CLOSED
VHF A RCVR OPEN
VHF B XMTR OPEN
CDR AUDIO OPEN
SE AUDIO OPEN
VHF A XMTR 4CB715 OPEN
VHF B RCVR 4CBl14 OPEN
PRI S-BND PWR AMP 4CB30 CLOSED
PRI S-BND XMTR/RCVR 4CB111 CLOSED
S-BND ANT 4CB110 OPEN
PMP 4CcB102 CLOSED
TV 4CB104 OPEN
DISP 4CB153 OPEN

DWG NO, 5.1,1
DETAIL SHEET NO. 1
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6.1 SYSTEM DESCRIPTION
The Instrumentation Subsystem consists of the following units:
A. Sensors (Transducers)
Signal Conditioning Electronics Assembly (SCEA)
Caution and Warning Electronics Assembly (C&WEA)
Pulse Code Modulation and Timing Electronics Assembly (PCMTEA)

H O a W

Data Storage Electronics Assembly (DSEA)

6.1.1 Sensors (Transducers)

All sensors are permanently installed in the LM. They are utilized
to sense such physical data as temperature, pressure, switch position,
valve position, frequency, voltage, and current. This physical data
is converted to electrical signals and sent to the SCEA, PCMTEA,

C&WEA, and/or displays.

6.1.2 Signal Conditioning Electronics Assembly (SCEA)

The SCEA is divided into two electronic replaceable assemblies
(ERA's). The ERA's are located in the ascent stage of the IM and
are mounted on cold rails in the aft equipment bay (an unpressurized
area).

Each ERA has space for mounting up to twenty-two plug-in
replaceable subassemblies. Each subassembly consists of a common
section and signal channels. The common section includes a pre-regulator,
a 10 ke oscillator power supply, a 1.8 kc oscillator and an isolated
power supply. The signal channels include all electronics to condition
data signals for PCM. The subassemblies are based on the design

configurations noted in Table 6-1.

6.1.3 Caution and Warning Electronics Assembly (C&WEA)

The C&WEA provides the astronauts with a rapid check of IM sub-
system status by continually monitoring critical subsystem parameters

during the manned phases of the IM mission. The astronauts receive
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TABLE 6-1

ANALOG SUBASSEMBLIES

SUB_ASSY FUNCTION INPUTS CHANNEL REMARKS
BI-POLAR UNI-POLAR AVAILABILITY
501-1 DC AMP -100 MV TO +100 MV 0 TO +200 MV
-2.5V TO +2.5 V 0 TO +5.0 V 4 SINGLE CHANNELS RECEIVES ANALOG VOLTAGES AND CONDITIONS THEM
TO A ZERO TO +5.0 VDC FULL SCALE OUTPUT.
502-2 ATTENUATOR -20 VDC TO +20 VDC 0 TO +40 VDC Lt SINGLE CHANNELS PROVIDES ISOLATION AND ATTENUATES INPUT
-2.5 VDC TO +2.5 vDC| 0 TO +5,0 yDC SIGNAL TO A ZERO TO +5.0 VDC OUTPUT.
503-2 AC TO DC 0 TO 21 VOLTS RMS 3 SINGLE CHANNELS FULL SCALE OUTPUT (5.0 VDC)
CONVERTER 0 TO 31 VOLTS RMS
0 TO 100 VOLTS RMS
0 TO 150 VOLTS RMS
504-1 ANALOG 0 TO 5 VDC Lt SINGLE CHANNELS UNITY GAIN DEVICE
BUFFER
504-2 DISCRETE DISCRETE SWITCH CLOSURE 10 DUAL CHANNELS OUTPUT IS A STEP VOLTAGE BETWEEN 4 AND 6 VDC
BUFFER FOR "ON' AND 0+.5 VDC FOR '"OFF".
-0
o | 504-3 DISCRETE DISCRETE SWITCH CLOSURE 12 DUAL CHANNELS OUTPUT IS A STEP VOLTAGE BETWEEN 4 AND 6 VDC
o BUFFER FOR "ON" AND 0+.5 VDC FOR "OFF".
-0
504-4 DISCRETE DISCRETE SWITCH CLOSURE 12 DUAL CHANNELS AND ONE OUTPUT IS A STEP VOLTAGE BETWEEN 4 AND 6
BUFFER SOLID STATE SW VDC FOR "ON'" AND 0+.5 VDC FOR "OFF'",
CLOSURES -.1
OTHER OUTPUT IS A SOLID STATE SW CLOSURE
USED NORMALLY FOR FLAG INDICATORS.
504-5 DISCRETE DISCRETE SWITCH CLOSURE 12 CHANNELS SINGLE OUTPUT IS A STEP VOLTAGE BETWEEN 4 AND 6 VDC
BUFFER STEP FOR "ON' AND 0+.5 VDC FOR '"OFF",
-.1 »
505-1 FREQUENCY 20 TO 130 VOLTS RMS WITH 3 SINGLE CHANNELS OUTPUT OF ZERO VOLTS DC WILL CORRESPOND TO
TO DC FREQUENCY VARIATIONS 380 CPS AND +5 VDC WILL CORRESPOND TO 420
CONVERTER BETWEEN 380 AND 420 CPS CPS.
RESISTANCE
506-2,3 T0 DC BRIDGE UNBALANCE ERRORS 4 DUAL CHANNELS CONVERTS A RESISTANCE CHANGE TO A 0 TO +5.0
e RTER OF 0 TO 130 Mv VDC OUTPUT
507-1 PHASE 15 TO 26 VOLTS RMS 4 SINGLE CHANNELS COMPARES INPUT PHASE AND AMPLITUDE WITH A
DEMODULATOR REFERENCE SIGNAL AND PRODUCES A 0-5 VDC
OUTPUT AS COMPARED TO THE REFERENCE.
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visual caution¥*, warning¥*, flag and/or indicator closures.

The C&WEA is capable of handling data in the form of analog
signals, discrete voltage levels and switch closures. The C&WEA can
evaluate this data and determine if the input signals are within the
prescribed limits, and provide caution, warning, flag, advisory, and telemetry
relay closures as required; there are three types of analog signal eval-
uation:

1. High 1limit - voltage above a specified value

2. Low limit - voltage below a specified value

3. Bandpass - voltage above or below a specified value

The C&WEA is also capable of processing inhibits which allow the
C&WEA logic to ignore out-of-tolerance conditions when it is desirable

to do so.

6.1.4 Pulse Code Modulation and Timing Electronics Assembly (PCMTEA)

A. The PCMTEA consists of the following components:
Analog multiplexer drivers

High-level analog multiplexer

Calibrator

Analog-to-digital converter (coder)
Programer

Digital multiplexer

Output register

Power supply

\O 0o 9 O V1 = w nn

Timing equipment

B. Input signals for the PCM equipment are of three types:
high-level analog, parallel digital, and serial digital.
Some parallel digital and high-level analog inputs are supplied
directly to the PCMTEA from subsystem sensors; all other signals
are first processed through the SCEA.

* Definitions:

Caution - Malfunctions not requiring immediate attention but which
would affect crew safety if action is not taken. Malfunctions
in subsystems which time share displays. Malfunctions in
subsystems whose displays are not readily visible to the
astronaut.

Warning - Malfunctions that affect crew safety and require immediate
attention. -

6-3




C. The PCM equipment accepts the high-level analog signals
through the multiplexer. The multiplexer forms pulse-
amplitude-modulated (PAM) outputs representative of the analog
inputs. The high-level PAM outputs of the multiplexer are

supplied to high-speed gates (see Table 6-5) for application
to the analog-to-digital converter on command from the programer.
D. The calibrator supplies two precision voltage outputs (4.25
and 0.75 volts dec) to the multiplexer to ensure that overall
accuracy of data is maintained through the PCMTEA.
E. The analog-to-digital converter converts the high-level PAM
outputs of the high-speed gates into eight-bit binary words.
For a zero-volt input, the converter generates the hinary
equivalent of a decimal 1(00000001). Each additional
19.7 millivolts of input signal increases the binary output

by one; therefore, with a 5.00 volt dec input, the binary

output will be 254 (lllllllO). For an input exceeding 5 volts
dc, the binary output will be all ones (11111111); for an
input less than O Vdc, the binary output will be all zeros
(00000000) .

F. The programer generates the necessary commands for analog and
digital data sampling and operations, and supplies the basic
timing for data transfer and subcarrier frequencies required
in the PCMTEA as well as other subsystems. The programer
selects the high-bit rate or low=bit rate data-sampling
formats by actuating Switch 13S13.

G. The output of the analog-to-digital converter is supplied
to the digital multiplexer. This multiplexer gates the analog-

to-digital converter outputs, along with the frame synch and

format identification words from the programer and the serial
digital and parallel digital data from the SCEA or from the

subsystem sensors, to the output register. When these data

exceed eight bits per word, the most significant eight bits

6=
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are gated to the output first and then followed by the next
most significant eight bits. The register converts these
eight-bit words (parallel by bit) to serial outputs and
routes them to the Communications Subsystem. These data are
sampled and routed to the Communications Subsystem in non-
returned-to-zero (NRZ) format at 51,200 bits per second (high
bit rate) or 1,600 bits per second (low-bit rate), and split
phase (RZ) format at 1,600 bits per second. Data generated by
the LM Guidance Computer (LGC) in the Primary Guidance, Naviga-
tion, and Control (PGN&C) Subsystem are supplied to the out-
put register in a 40-bit serial word format. Data generated
by the Abort Guidance Computer (AGS) are supplied to the out-
put register in a 2L-bit serial word format.

The timing equipment consists of an oscillator component,
timing generator, time accumulator, and an output buffer.

The oscillator component accepts a 1024 kc signal from the
LGC, frequency doubles it, and routes it to the timing gen-
erator. The frequency doubled 1024 ke LGC signal also controls
the output of an internal 2048 kc crystal oscillator. There-
fore, if the LGC signal fails, the oscillator component can
instantaneously switch to the crystal oscillator signal with-

out any interruption of the signal to the timing generator.

The timing generator supplies sync pulses to the Electrical
Power Subsystem, the Guidance, Navigation, and Control Sub-
system, and the Communications Subsystem via the output
buffer. It also supplies the time accumulator with a 1 cps
signal that is converted to mission-elapsed-time data. The
time accumulator recycles to zero at Lo days or upon in-
terruption of PCMTEA power. These data are routed to the

DSEA (when used) for simultaneous recording with voice.

6-5
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The timing generator supplies all the timing signals required

in the programer for generating frame sync, frame identification,

and format identification data.

Internally Redundant Measurement Sampling (See Figure 6-1) -
Some data words are wired redundantly within their respective
multiplexer (analog or digital). This does not, in effect,
double the sampling rate for such parameters because the
redundant data word loading is spaced unevenly timewise.
(Were the time correlation evenly spaced, then sampling would
be essentially doubled or supercommutated). Refer to Figure
6-1 for a depiction of the time correlation. An example of
this type of parameter would be the battery currents GC1201-
1206C. Redundant transducers, which supply duplicate data
concerning a particular parameter, are wired to the PCMIE
external connector and may be treated as two separate data
points. An example of this type of parameter would be
GQ3018P and GQ3025P (IM-2 and sub) DPS HE REG PRESS.

6-6
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100 S/S INTERNALLY =

WIRED REDUNDANT |

TIME s

FIGURE 6-1 TIME CORRELATION - INTERNALLY REDUNDANT SAMPLING
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TABLE 6-2 STATE OF DESCENT STAGE REAL-TIME ANALOG MEASUREMENTS AFTER STAGING
*
The following measurements will indicate a minimum signal consisting of
a PCM word of 00000001.
GC0201 Bat. 1 Volt
GC0202 Bat. 2 Volt
GC0203 Bat. 3 Volt
GCco20k Bat. L Volt
GQ3018 DPS He. Reg Press.

The following measurements will indicate a maximum signal consisting of

a PCM word of 11111111.

GQT513 DPS Throat T 3
GQ3718 DPS Fuel 1 Temp
GQ3T719 DPS Fuel 2 Temp
GQL218 DPS Ox 1 Temp
aQL219 DPS Ox 2 Temp

The PCM word for the following signals will float. The measurement will

tend to a minimum value, but may be susceptible to noise. R-B
GC1201 Bat. 1 Cur
GC1202 Bat. 2 Cur
GC1203 Bat. 3 Cur
GC1204 Bat. 4 Cur
GQ3603 DPS Fuel 1 Qty
GQ360L4 DPS Fuel 2 Qty
GQ3611 DPS Fuel Press.
GQL103 DPS Ox 1 Qty
GQU10k DPS Ox 2 Qty
GQL11l DPS Ox Press.
GQ6510 DPS TCP

GQ6806 Var Inj Act. Pos
GQ3L435 DPS He. Press.
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1. MEAS ID - Measurement identification number as delineated below:

' odule Code
Functional Subsystem

—————Identification Number
xxhnnnx-e—Measurement Classification Code

Module Code: A
G

Adapter - NAA
LM GAEC

= Adapter

Electrical Power

Command

Environmental Control

= Navigation and Guidance
Stab and Control - CES
Stab and Control - AGS

= Instrumentation
Mechanical Design

= Radars

Propulsion - Ascent Engine
Propulsion - Descent Engine
Reaction Control
Communications

Programer

Pyrotechnics

Functional Subsystem Codes:

“~KEsHwowWw=Ea2RrHEQEHOD QR
]

Measurement Classification Codes:

Phase

Current

= Power

= Frequency

= Position
Biomedical
Velocity
Pressure
Quantity

Rate
Temperature
Combined meas.
Voltage '
Time

= Discrete Event

Mo <coHlHwWwodWpHaIEmHEEHOQW
1]

o. MEAS DESCRIPTION - A brief "field title" given to each measurement.

6-9
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TABLE 6-3 SPACECRAFT INSTRUMENTATION (Cont'd)
SENSOR RANGE - Actual range of the transducer utilized for the

measurement indicated.
Low - High: The lowest and highest analog range for
each measurement.
Discretes will be delineated as follows:
(1) Clsd - Opn: Relay or valve position
(2) Off - ON: Status of measurement
(3) Absnt - Presnt: Malfunction present or absent

TM DATA RANGE - Actual telemetered range of the data to be received
by the ground stations.

1. Discretes - "0" or "1" with applicable indication

2. Analog - Lowest and highest telemetered data range
for each analog measurement.

ACC PCT - Spacecraft telemetered data range Root Sum Square (RSS)
accuracy in percent of full scale.

ONBOARD DISPLAY RANGE - Indicated range of the spacecraft onboard
display. :
ACC PCT - Onboard display Root Sum Square accuracy in percent of
full scale.

C&W LIMITS - The low and high value of the accuating parameter
inputs to the onboard caution and warning instrumentation.

ADV - The spacecraft onboard advisory indication; light or flag
designation number listed.

ESTIMATED NORMAL OPERATING LIMITS - Best engineering estimate of
the low, normal, and high limits
of the respective analog param-
eters. Discrete parameters are
designated as such.

CRITICAL LIMITS - The high and/or low limits of each measurement
that will cause permanent loss of equipment
and/or life, or mission.

S/C SAMPLING - Spacecraft PCMTE data sampling rate using the
following code:

6-10
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TABLE 6-3 SPACECRAFT INSTRUMENTATION (Concluded)

Parallel
igital

EXAMPLE: 50/1DP R\\\\\\I
nternally wired redundant on high
and low bit rate within the PCMIE
Event

ow-bit rate samples per second
igh-bit rate samples per second

' NOTE

Where the redundant "R" is shown as
1R/1..... the internal redundancy is
wired for high-bit rate only.

Alphabetic characters utilized to describe the types of input
channels to PCM:

t-‘:lU)"UUg

NOTES

nunn

Analog, High-Level
Digital

Parallel

Serial

Event

Mey contain any other pertinent notation concerning each
rgspective parameter.

6-11




LM
AS-206

219

TAPLE 6-3.1 SPACECRAFT INSTRUMENTATION FOR SLA (S-1VB/IU) REV B

ONBOARD “
PAM LOCATION SCERA LOCATION TM DATA RANGE RSS |DISPLAY RANGE RSS (ot ESTIMATED NORMAL
MEAS MEAS TABLE V TABLE IV ACC ACC LIMITS OPERATING LIMITS CRITICAL LIMITS 5/C

1D DESCRIPTION °AM NO. - SEC MNO. SCERA/LOC LOw HIGH WNITS PCT |LOW HIGH PCT | LOW HIGH | ADV LOW NORM HIGH |LOW HIGH | SAMPLING NOTES
K141-900 LAP/SLA PHYS 1 0 = SEP - = - DISCRETE 120 s/s IU ™
K142-900 [AP/SLA PHYS 2 0 = SEP - = = DISCRETE 120 S/S IU ™™
K143-900 NOSECAP RLY A 1 = RLY CLSD - = = DISCRETE 12 S/S IUT™
K144-900 NOSECAP RLY B 1 = RLY CLSD - - = DISCRETE 12 S/S IUT™
K145-900 LM/SLA SEP CMD A 1 = RLY CLSD = - = DISCRETE 12 S/S IUTM
K146-900 LM/SLA SEP CMD B 1 = RLY CLSD = = - DISCRETE 12 /S IU ™™
K147-900 BLA DEPLOY CMD A 1 = RLY CLSD - = = DISCRETE 12 S/S IUT™M
K148-900 BLA DEPLOY CMD B 1 = RLY CLSD - - - DISCRETE 12 s/S U T™
K149-900 BLA PANEL DEPLOY 1 = DEPLOY - - - DISCRETE 12 S/s U™
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TAELE 6-3.2 SPACECRAFT INSTRUMENTATION FOR ELEC/COMM REV B
ONBOARD
PAM LOCATION  |CERA LOCATION | TM DATA RANGE RSS | DISPLAY RANGE RSS cew ESTIMATED NORMAL
MEAS MEAS TABLE V TABLE 1V ACC ACC LIMITS OPERATING LIMITS CRITICAL LIMITS| s/c
D DESCRIPTION  |PAM NO. - SEQ. NO.| SCERA/LOC ~ JLOW HIGH WNITS PCT |LOW HIGH PCT | Low HigH| ADv |Low NORM HIGH| LOW HIGH | SAMPLING NOTES
GCO071V | AC BUS VOLT 3-10 1/17  1/18 |0 125 VRMS  1.27 | GREEN BAND 4.63] 112 - hi2.s 17 1/1 AH GLUOUE LM2
GCO155F | AC BUS FREQ 3-14 1/16  1/18 [80 420 CPS  1.27 -— 398 402 | - 1A GLLOLG
GC0201V |BAT. 1 VOLT 1-8 2/16 0 40 vDC  1.12 |20 40 447 -— - |28 32.5 1M M2
6C0202v |BAT. 2 VOLT 1=7 2/16 0 40 VvDC  1.12 |20 40 447 -— - |28 32.5 1A M2
GC0203V |BAT. 3 VOLT 1-9 2/16 0 40 vDC  1.12 |20 40 4.47 -— - | 28 32.5 1 AH M2
6C0204V |BAT. 4 VOLT 1-7 2/16 0 4 vbC  1.12 |20 40 4,47 -— - |28 32.5 1 AH M2
GC0205V |BAT. 5 VOLT 2-5 2/17 0 40 VvbC  1.12 |20 40 L4.47 -— - |28 32.5 1/1 AH M2
GC0206V |BAT. 6 VOLT 2-6 2/18 0 40 VwbC  1.12 |20 40 4.47 -— - |28 32.5 1/1 AH M2
GC0301V | €PR BUS VOLT 3-12/14 1/15 1/18 |0 40 vbC  1.27 |20 40 4.6 |26.5 - |28 32.5 1/1 AH M2 GLLO3L
6C0302V | SE_RUS_VOI T 1-11 2/8 2/15 |0 40 vDC  1.50 |20 40 4.9 |26.5 - |28 32.5 1/1 AH M2 GLLO3L
6C1201C {BAT. 1 CUR 1-9/3-11 —— 0 60 AMPS 1.58 |0 120 2.5 — - VARIES 1/1 AR M3
6C1202C |BAT. 2 CUR 3-12/1-13 -— 0 60 AWS 1.58 |0 120 2.5 -— - VARIES 1/1 AHR M3
GC1203C |BAT. 3 CUR 1-9/3-9 -— 0 60 AWS 1.58 |0 120 2.5 -— - VARIES 1/1 AHR M3
6C1204C |BAT. 4 CUR 3-9/10 -— 0 60 AWS 1.58 |0 120 2.5 -— - VARIES 1/1 AR Jum3
6C1205C |BAT. 5 CUR 1-8/3-11 -— 0 120 AWS 1.58 |0 120 2.5 -— - VARIES 1/1 AR fum3
GC1206C |BAT. 6 CUR 1-9/3-9 — 0 120 AWS 1.58 |0 120 2.5 -— - VARIES 1/1 AHR M3
GC4361X |BAT. 1 HI TAP — 2/4 ALWAYS ZERO — -— luFL1 DISCRETE 1 DPE T
GC4362X |BAT. 1 LO TAP e 2/4 1= HI = . LFL1 DISCRETE 1 DPE BAT
GC4363X |BAT. 2 HI TAP — 2/4 ALWAYS ZERO -— -— LFL2 DISCRETE 1 DPE HI" TAPS
GC4364X |BAT. 2 LO TAP — 2/4 1= HI — —— LFL2 DISCRETE 1 DPE WIRED
GC4365X |BAT. 3 HI TAP — 2/4 ALWAYS ZERO — . LFL3 DISCRETE 1 DPE 0 Lo
GC4366X |BAT. 3 LO TAP o 2/4 1= HI — —— LFL3 DISCRETE 1 DPE TAp
PGCu367X |BAT. 4 HI TAP - 2/4 ALWAYS ZERO — — uFLY DISCRETE 1 DPE DISCRETER
£ 6C4368X |BAT. 4 LO TAP — 2/4 1= HI -— — LFLL DISCRETE 1 DPE EM-1
GC4369X |BAT. 5 B/U CDR — 2/4 1=0N -— — LFL7 DISCRETE 1 DPE T Ony
GC4370X |BAT. 6 NORM CDR — 2/4 1=ON -— -— LFLE DISCRETE 1 DPE
GC4371X |BAT. 5 NORM SEQ -— 2/4 1=0N -— — LFLS DISCRETE 1 DPE
GC4372X |BAT. 6 B/U SEQ — 2/4 1= 0N - — LFL8 DISCRETE 1 DPE
GC9961U |BAT. 1 MAL —_— 2/12  2/13 |1 =MAL -—- 0C/OT/RC - DISCRETE 1 DPE {suaom
IGL404T
GC9962U |BAT. 2 MAL — 2/12  2/13 |1 = MAL -— 0C/0T/RC - DISCRETE 1 DPE GL9001
GLLOL7
GC9963U |BAT. 3 MAL — 2/12  2/13 |1 = MAL -— 0C/OT/RC - DISCRETE 1 DPE GL9001
“YeLu0u7
GC9964U [BAT. 4 MAL -— 2/12 2/13 |1 = MAL -— 0C/0T/RC - DISCRETE 1 DPE L9001
L4047
GC9965V [BAT. 5 MAL - 2/12  2/13 1=MAL e 0C/0T/RC - DISCRETE 1 DPE GLI001
GLLOL7
GC9966U |BAT. 6 MAL -— 2/12 2/13 |1 =MAL -— 0C/OT/RC - DISCRETE 1 DPE 6L9001
GL4OLT
GLO300 | FRAME SYNC AND -— -— -— - - - — 50/1 DP
D
GL0302 |LBR -— -— -— -— — = -— 1/1 DP
GLO401V |CAL 85 PCT 3-5/1-4 - 0 5.00 VDC  0.50 -— —_— - 4.25 10R/1 AH
GLO402V | CAL 15 PCT 3-5/4-5 - 0 5.00 vDC  0.50 -— S - 0.75 10R/1 AH
GLOS0IW |MET = - —— DAYS - — - 10/1 oP
GLLOSLX | CEW PWR FAIL —— -— 1= FAIL POWER FAIL = DISCRETE 1/1 DPER
GLY4221X |DFI CAL ON -— == 1=o0M - i - DISCRETE 1/1 DPER
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= 3 =3 NS ENTATION FOR ELE corvn X
TABLE 6-3.2 3PACZCRAFT INSTRUMENTATION FOR ELEC/CCM4 (CONCLUDED) REV B
ONBOARD
PAM LOCATION SCERA LOCATION TM DATA RANGE RSS DISPLAY RANGE RSS Cew ESTIMATED NORMAL

MEAS MEAS TASLE V = ACC ACC LIMITS OPERATING LIMITS CRITICAL LIMITS| s/c

ID DESCRIPTION PAM NO. - =Z0. NO LOW HIGH WiITS PCT |LOW HIGH PCT LOW HIGH| ADV | LOW NORM HIGH | LOW HIGH SAMPLING NOTES
GLY4222X | LM/SLA SEP S === 1 = SEP - - - DISCRETE 1 DPE
GTO201E | S-BID PWR AMP P 1-14 -— 0 25 W - 189 1/1 AH
GT0202E | S-BUD RFLT PWR 1-13 - 0 25 W - 1.8¥ 1 AH
GTO441X | DCA STATUS - -— —_— —_— - - 50 DP
GTO619V | UHF SIG STR 2-5 - -114 -50  DBM ~ 1A
GT09928 | S-BID ST PH ERR 2-14/2-3 e L15 +15  DEG o — = ~15DEM DB 10 AH
GT0993E | S-BAD XMTR PO 1-14 -—- 0.3 1.5 W - - - |o.75w 1. SW 1/1 AH
GTO994V | S-BND SIG STR 3-3 -— 0 4.2  VDC 0 5 == - |o.s 5.0 10° AH
GY0111X | ED ARM A ON —— 1/14 1 = ON _— === - DISCRETE 1/1 DPER
GY0112X | ED ARM B ON ——= 1/14 1 = ON S -_— = DISCRETE 1/1 DPER
GY0121X | STG RLY A FIRE - 1/14 1 = FIRE _— === = DISCRETE 1/1 DPER
GY0122X | STG RLY & FIRE — 1/14 1 = FIRE e -— - DISCRETE 1/1 DPER

HT-9
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TABLE 6-3.3 SPACECRAFT INSTRUMENTATION FOR ECS Ay
ONBOARD
PAM LOCATION [SCERA LOCATION| TM DATA RANGE  RSS DISPLAY RANGE RSS cew ESTIMATED NORMAL
MEAS MEAS TABLE V TABLE IV ACC ACC LIMITS OPERATING LIMITS CRITICAL LIMITS s/C
i DESCRIPTION PAM NO. - SEQ. NO.| SCERA/LOC LOW HIGH UNITS PCT ;LOW HIGH PCT _|LOW HIGH |ADV | LOW NORM HIGH | LOW HIGH [ SAMPLING NOTES
GF2021P| PRI GLY PUMP AP 1-10/3-9 - 0 50 PSID 1.87 ——- - - |28 38 1/1 AHR
GF2041X | GLY LEVEL LOW - 2/3 1= LOW | - cc -— DISCRETE 1/1DPER GL4058
GF2936X | SEL GLY PUMP FAJL - - - ! - cc 7DS3 - - NOT T™
GF3571P | CABIN PRESS. 1-9/3-11 -— 0 10 PSIA  2.55| 0 10 3.20 - -— |0 5.0 1/1 AHR TM2A
GF3582P [ ASC 1 O, PRESS. 1-14 1/7 0 25 PSIA  2.62, 0 100% - 4.35 1 AH GL4057
| TMLA
GE3583P | ASC 2 O PRESS. 2-13 1/7 0 25  PSIA 2.62] 0 100% — 4,35 1 AH _{GLQ057
TMEA
GF3591P | U/H RLF PRESS. 3-15 - 0 25 PSIA  2.55 - -— -— |0 5.8 1/1 AH
GF3592P | F/H RLF PRESS. 1-14 - 0 25 PSIA  2.55 - — -— |0 5.8 1/1 AH
GF4101P | PRI Hy0 REG P 2-12/4-14 1/18 0 2 PSID  3.04 -— o -— | 0.5 1.0 1/1 AHR
GFLS11T | PRI W/B Hy0 TEMH 4-15 2/6 20 160 °F { -— -_— - |40 . 60 1/1 AH
GF4582Q [ ASC 1 HpG QTY 2-6/4-8 1/8 0 100 PCT 2.91 ‘ 0 100 3.49 B5 -— 1/1 AHR {GL‘&OSS
7M4B
GFL4583Q [ ASC 2 H20 QTY 2-6/4-8 1/8 0 100 PCT 2.91|0 100 3.49 B5 —- 1/1 AHR GL4059
| 7M4B
GF9997U | GLY PUMP PRESS. 3-6 -— 0 60 PSIA 2.06 |0 80 2.50 = === |j39 37 1/1 AH 7M5A
GF9998U | GLY TEMP 3-11 1/10 20 120 ©°F 2,77 10 80 3.95 }7.6 - |38 45 1/1 AH 7M5B
GL4058
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TABLE 6-3.4 SPACECRAFT INSTRUMENTATION FCR GNC REV B
" .
ONBUARD
PAM LOCATION  |SCERA LOCATION|  TM DATA RANGE RSS | DISPLAY RANGE RSS cew | ESTIMATED MORMAL
MEAS MEAS TABLE Vv TABLE 1V AcC ACC LIMITS OPERATI'IG LIMITS CRITICAL LIMITS s/c
1D DESCRIPTION PAM NO. - SEQ NO. SCERA/LOC LOW HIGH UNITS PCT |LOW HIGH PCT | ) oW HicH|l ADv |Low NORM HicH| Low HIGH| SAMPLING NOTES
GGOO01X | PGS CMTR WORD -— -— s s I 50 DS o
GGO117H | POS ALT (LGC) -— 0 60.5 KFT (2.35 -— - VARIES o NOT TM 9M9A
FT)
GGU118L | VEL ALT RATE - -700 +700 F/S (0.5 -— - VARIES s NOT TM 9M9B
(LGC) FT)
GGO119L | VEL FWD (LGC) - -200 +200 F/S 7.28 - VARIES - NOT TM 9M2/3
GG0120L | VEL LAT (LGC) - -200 +200 F/S 7.28 - VARIES - NOT TM 9M2/3
6G1040V | PLS TORQ REF 1-7/3-6 85 135 VDC  4.03 - - - 120 1 AHR —
GG1110V | 2.5 VDC TM BIAS 2-7/4-7 0 5 VDC 2.06 -— - - 2.5 1R/1 AH -—
GG1201v | IMU 28 VAC 800 2-11 0 31.10 VRMS  4.03 - - - 28 1/1 AH
GG1331v | IRIG SUSP 3.2 K 2-5 0 31.10 VRMS  4.03 - - - 28 1/1 AH
GG1513X | IMU STBY 1 = STBY -— -— - DISCRETE 1/1 DPER
GG1523X | LGC OPR - 1 = OPR - -— - DISCRETE 1/1 DPER
GG2001V | X PIPA OUT IN ¢ 2-1/1-2 2.5 +2.5 VRMS  4.03 - -— - VARIES 50 AHR
662021V | Y PIPA OUT IN ¢ 1-1 2.5 +2.5 VRMS  4.03 -—- - VARIES 50 AH -
GG2041vV | Z PIPA OUT IN ¢ 3-1/2-2 -—- |-2.5 +2.5 VRMS  4.03 - - VARIES 50 AHR -
662107V | 16 5VO ERR IN ¢ 1-1/2-1 -3 43 VRMS  4.03 -— - - VARIES 100 AHR -
100 AH
6G2110C | 16 TORQ MTR CUR 3-2 0.5 +0.5 AWPS  4.03 - VARIES 100 AH -—-
662112V | 16 RSVR OUT SIN 3-5 120,25 +20.25 VRMS 4.03 - VARIES 10/1 AH -
GG2113V | 1G RSVR OUT COS 34 -— 1-20.25 +20.25 VRMS 4.03 - VARIES 10/1 AH -
662121V | 16 RSVR SIN 2-2 - 5 +5  VRMS  4.03 -— -— - VARIES 100 AH -
% (EXP)
662122V | 16 RSVR OUT SIN - -—- 0 28 VRMS - VARIES -— NOT TM 9M1/6
6G2123V | 16 RSVR OUT COS - -—- 0 28 VRMS - VARIES -— 0T TM 9M1/6
GG2137V | MG 3VO ERR IN ¢ 3-1/2-1 -— -3 +3  VRMS 4,03 - - - VARIES {100 AHR -—-
100 AH
6G2140C | MG TORQ MTR CUR 3-2 - 0.5 +0.5 AMPS  4.03 -— -— - VARIES 100 AH
GG2142V | MG RSVR OUT SIN 4-3/2-3 - |-20.25 +20.25 VRMS - - - 10R/1 AH
GG2143V | MG RSVR OUT COS 1-4/1-5 1-20.25 +20.25 VRMS - - - VARIES 1/1 AH
10 AH
GG2151V | MG RSVR SIN 2-1 L5 45  VRMS  4.03 - - - VARIES 100 AH
(EXP)
6G2152V | MG RSVR OUT SIN - 0 28 VRMS -— - VARIZS s OT TM 9M1/6
662153V | MG RSVR OUT COS i 0 28 VRMS == = VARIES — NOT TM 9M1/6
GG2167V | 0G SVO ERR IN ¢ 1-2/2-2 - F3  +3  VRMS 4,03 -— - - VARIES {100 AHR I
100 AH
6G2170C | 06 TORQ MTR CUR 3-2 0.9 +0.9 AMPS  4.03 -— e - VARIES 100 AH
GG2172V | 06 RSVR OUT SIN 3-4 |-20.25 +20.25 VRMS 4.0% - -—- - VARIES 10/1 AH
GG2173V | CG RSVR OUT COS 1-3/1-8 - 1-20.25 +20.25 VRMS 4.03 - - - VARIES 1/1 AH .
10 AH
662181V | 0G RSVR SIN 2-2 - 5 45  VRMS  4.03 e - - VARIES 100 AH —
(EXP)
662182V | 0G R5VR OUT SIN -—- - - 0 28 VRMS = s VARIES . LOT ™ 9M1/6
GG2183V | 0G RSVR OUT COS —-— e - 0 28 VRMS - - VARIES - NOT T™M OM1/6
GG2217V | PITCH ATT ERR --- - - -30 +30 DEG 3.92 — _ VARIES - LOT TM o176
(PGNS)
L h
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TABLE 6-3.4 SPACECRAFT INSTRUMENTATION FOR GNC (CONT'D) REV B
ONBOARD
PAM LOCATION SCERA LOCATION| TM DATA RANGE RSS| DISPLAY RANGE RSS Cew ESTIMATED MCRMAL
MEAS MEAS TABLE V TABLE IV ACd] ACC LIMITS OPERATIIG LIMITS CRITICAL LIMITS|  s/C
1D DESCRIPTION PAM NO. - SEQ NO. SCERA/LOC LOW HIGH UNITS PCT| LOW HIGH PCT | LOW HIGH] ADV |LOW NORM HIGH | LOW HIGH| SAMPLING NOTES
GG2219V|PITCH ATT ERR L=l - -5 45 VRMS  4.03 - -— - VARIES 10 AH S
GG2247V|ROLL ATT ERR - - - -30 +30 D=6 3.92 - - VARIES =i NOT TM 9M1/6
(PGNS)
GG2249V|YAW ATT ERR 4-5 - -5 45 VRMS  4.03 - e - VARIES 10 AH —
GG2277V|YAW ATT ERR s = -30 +30 DEG  3.92 — - VARIES — NOT TM 9M1/6
(PGNS)
GG2279V|ROLL ATT ERR 2-4 - -5 45 VRMS 4,03 - - - VARIES 10 AH
GG2300T [PIPA TEMP 1-11/3-14 -— 120 140 °F 4.03 - - - |20 130 140 1/1 AHR
GG2301T|IRIG TEMP 3-12 - 123 143 ©°F 4.03 - -— - |23 133 143 1 AH
GG6020T |PIPA CAL TEMP 1-10 - 0 150 °F 4.03 -—= -— - 82 1 AH
GGI001X[LGC WARNING - 2/3 1 = WARNING - cc - DISCRETE 1/1 DPE L4029
6G9002X 1S5 WARNING - 2/3 1 = WARNING -—- cc - DISCRETE 1/1 DPE L4030
GGI003X |PGNS CAUTION - 2/3 1 = CAUTION - cc - DISCRETE 1/1 DPE GLLOLS
GH1204X [OUT DET -— 2/14 1= 0uT = -— - DISCRETE 1 DPE
GH1214X|AUTO ON -— 2/14 1=0N e -— - DISCRETE 1/1 DPE
GH1217X|AUTO OFF - 2/14 1 = OFF s -— - DISCRETE 1 DPE
GH1230X [APS ARM -— 1/3 1= ARM —— - - DISCRETE 1 DPE
GH1240V | X-TRANS CMD 1=3 2/17 -10 +10 VvDC - -— = 10 AH
GH1247V|YAW ERR CMD 1-12/4-4 2/18 -13 +13  VDC 1,12 - - - 0.5 {10 AH
1/1 AH
GH1248V|PITCH ERR CMD 1-12/2-4 2/18 -13 +13  VDC 1.12 == —-— - 0.5 {10 AH
o 1/1 AH
J,GH1249V |ROLL ERR CMD 1-13/2-4 2/18 -13 +13  VDC 1.12 s - - 0.5 10 AH
5 1/1 AH
GH1260X|APS ON =& 2/2 1 =0N i == = DISCRETE 50/1 DPER
GH1283X|ABORT STAGE -— 2/14 1 = STAGE o= - - DISCRETE 50/1 DPER
GH1286X|ENG FIRE OVER- - 2/14 1=0N - e - DISCRETE 1 DPE
RIDE
GH1301X|DPS ON - 2/3 1=0N S~ s - DISCRETE 1/1 DPE
GH1311V|MAN THRUST CMD 4-12 1/15 0 14.6  VDC 5.120 0 100% 4,94 S - VARIES 1/1 AH 9M7B
GH1313V|PITCH GDA POS 1-6/3-3 2/9 -15 +15 VRMS  1.50) - o = VARIES 10 AH
1/1 AH
GH1314V|ROLL GDA POS 1-5/4-3 2/9 -15 +15 VRMS  1.50| ——= -— - VARIES 10 AH
1/1 AH
GH1323X|P TRM FAIL == 2/3 1 = FAIL - cc - DISCRETE 1/1 DPE GL4OU3
GH1330X|R TRM FAIL - 2/3 1 = FAIL i ¢c - DISCRETE 1/1 DPE GL4OL3
GH1331V| AUTO THRUST CMD 3-15/4-3 1/15 0 12 vDC 5.81 0 {100% } 5.50 S - 015 10 AH 9M7B
13.56 {1 /1 M
GH1348X|DPS ARM -— 1/3 1 = ARM vbC - e - DISCRETE 1 DPE
GH1401V|RGA 5P MTR A-B -— 2/7 = e 23 VRMs 29 - — GLL026
GH1402V[RGA SP MTR B-C - 2/7 — —— 23 VRMS 29 - o GLL026
GH1403V[RGA SP MTR C-A -— 2/7 = - 23 VRMS 29 - — L4026
GH1405V| RGA PICKOFF - 1/17 -— - 26  VRMS 30.8] - = GL4026
EXCIT
GH1406V[ +15 VDC SUP e 2/19 === S 14 vDC 16 - o GL4027
GH1407V| -15 VDC SUP - 2/19 e = 16 vbC -] - — GL4027
GH1408V| 4.3 VDC SUP - 2/8 == == 3.8 vDC 4.8] - s GLL4O027
GH1418V| JD 4U OUTPUT - 1/4 1=0N - - DISCRETE 200 DPE GL4031
GH1419V| UD 4D OUTPUT - 1/4 1=0N - - DISCRETE 200 DPE GL4D31
GH1420V| JD 4F OUTPUT - 1/4 1=0N - - DISCRETE 200 DPE GL4031

R-8
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TABLE b-3.4 SPACECRAFT INSTRUMENTATION FOR GNC (CONCLUDED) REV B
ONBOARD
PAM LOCATION  |SCERA LOCATION | TM DATA RANGE  RSS DISPLAY RANGE RSS cew ESTIMATED NORMAL
MEAS MEAS TABLE V TABLE 1V ACC ACC LIMITS OPERATING LIMITS CRITICAL LIMITS s/c
1D DESCRIPTION PAM NO. - SEQ. NOJ  SCERA/LOC  JOW HIGH WNITS PCT |LOW HIGH PCT | Low Higdl aov  |Low NORM HIGH fLow HiGH| SAMPLING NOTES
GH1421V [JD 4S OUTPUT -— /4 1 = ON -— - DISCRETE 200 DPE GL4031
GH1422V | JD 3U OUTPUT - /4 L= ON -— - DISCRETE 200 DPE GL4031
GH1423V | JD 3D OUTPUT - 1/4 L=oON -— - DISCRETE 200 DPE GL4031
GH1424V | JD 3F OUTPUT - 1/4 L= oN - - DISCRETE 200 DPE GL4031
GH1425V | JD 3S OUTPUT - 1/4 L=oON - - DISCRETE 200 DPE GL4031
GH1426V | JD 2U OUTPUT - 1/2 L= ON - - DISCRETE 200 DPE GL4031
GH1427V | JD 2D OUTPUT - 1/2 L= ON - - DISCRETE 200 DPE GL4031
GH1428V | JD 2F OUTPUT -— 1/2 L= ON - - DISCRETE 200 DPE GL4031
GH1429V | JD 2S OUTPUT - 1/2 L =ON - - DISCRETE 200 DPE GL4031
GH1430V |JD 1U OUTPUT - 1/2 L= ON -— - DISCRETE 200 DPE GL4031
GH1431V [JD 1D OUTPUT - 1/2 L = ON - - DISCRETE 200 DPE GL4031
GH1432V |JD 1F OUTPUT - 1/2 L= O -— - DISCRETE 200 DPE GL4031
GH1433V | JD 1S OUTPUT - 1/2 L =0 o - DISCRETE 200 DPE GL4031
GH1461V |RGA YAW RATE 2-3/3-4 2/10 F3.5 +3.5 VRMS  2.74 -— - 10/1 AHR
GH1462V |RGA PITCH RATE 2-3/3-5 2/10 3.5 +3.5 VRMS  2.74 m—— - 10/1 AHR
GH1463V | RGA ROLL RATE 2-3/3-4 2/10 F3.5 43.5 VRMS  2.74 - - 10/1 AHR
Gr11488Vv |PRI -4.7 VDC - 2/15 === = 5.2 vbC  -4.2] - -— GL4050
GH1489V |SEC -4.7 VDC - 2/15 -— - Fs.2 voc -u.2| - _— GL4O050
GH1493V [+6 VDC SUP - 2/19 e === 5.45 voC  £.6] - -— GL4027
GH1494v [-6 VDC SUP - 2/19 . e 6.6 vDC  -5.4| - - GL4027
GH1497V | YAW RGA SIG - - -—=VRMS -2.8  +2.8 6.00 — - - 9M1/6
GH1498V |PITCH RGA SIG - - -—-VRMS -2.8  +2.8 6.00 — - . 9M1/6
GH1499V |ROLL RGA SIG -— - -—=VRMS -2.8  +2.8 6.00 — - s 9M1/6
GH1603X |MIN D-3HD - 1/3 L =0WwWC VDC -— -— - DISCRETE 1 DPE INVERSE
o (INVRS LOGIC) GRND DIS
5 GH1608X | AUTO MODE -— 2/14 L= oON = -— - DISCRETE 1 DPE
GH1609X | ATT HOLD - 2/14 L = HOLD - -— - DISCRETE 1 DPE
GH1621X | AGS SEL - 2/3 L = SEL = -— - DISCRETE 1/1 DPE
GH1896X | UNBAL CPLS - 2/14 L=oN -— - - DISCRETE 1 DPE
GL4O26X | CES AC PWR FAIL - -—- L= FAIL - 6DS6 DISCRETE 1/1 DPER  fleH1401-3V
GH1405V
GL4027X | CES DC PWR FAIL - -— L = FAIL - 6DS7 DISCRETE 1/1 DPER  fGH1406-8V
GH1492, 4V
GW5151V | PRA COMPARE _— —-— 1 = COMPARE — —_— - DISCRETE 50 DPE
GW5153V | PRA CLOCK ON -— -—- 1= ON —-— -— - DISCRETE 10 DPE
GY0050X | ABORT CMD - 1/2 1 =cM — -— - DISCRETE 1/1 DPER
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REV B
TABLE 6-3.5 SPACECRAFT INSTRUMENTATION FOR PROPULSION
PAM LOCATION SCERA LOCATIONJ T™M DATA RANGE  RSS ONBOARD Cew ESTIMATED NORMAL
MEAS MEAS TABLE V TABLE IV ACC | DISPLAY RANGE iSS LIMITS OPERATING LIMITS CRITICAL LIMITS
D DESCRIPTION PAM NO. - SEQ NO.| SCERA/LOC LOW HIGH UNITS PCT | HIGH AYE | Low HIGH| ADV | Low NORM HieH |iow HICH | SaMPLING NOTES
GP00O01P |APS HE 1 PRESS. 1-14/2-12 1/3 0 4000 PSIA  1.96 0 G000 1.9% |2993.6 - | CLh022
10M1
GP0002P |APS HE 2 PRESS. 2-9/4-11 1/9 0 4000 PSIA  1.960 4000  1.94 |2993.6 N { GLL022
10M1
GP0025P APS HE REG PPRESS | 3-7 1/8 0 300 PSIA  1.96 - 220.2 - GLLOLI
GP0201T |APS HE 1 TEMP 1-11/3-14 2/21 -200 +200 ©F 1.78| =200 +200 1.78 - - Toi
GP0202T |APS HE 2 TEMP 2-5/4-7 2/21 -200 +200 ©°F 1.78| -200 +200 1.78 = = ToMi
GP0318X |APS HE 1 CLSD 1/12 1 = CLSD - = 10FL1
GP0320X |APS HE 2 CLSD 1/12 1 = CLSD - - 10FL2
GP0718T | APS FUEL TEMP 2-13/4-12 1/8 20 120 ©°F 2.78| 40 100 4.97 - - L0MUA
GP0908X |APS FUEL LO 2/2 1 =10 - cc = DISCRETE GLL4O42
GP1218T | APS OX TEMP 2-11/4-13 1/8 20 120 °F 2.78 40 100 4.97 - = ToMlB
GP1408X |APS OX LO = 2/2 1 =10 - cc - DISCRETE GL4O42
GP1501P | APS FUEL PRESS. 2-8/4-10 1/19 0 250 PSIA  2.15 0 300 2.65 |119.75 - *GL‘O022
GP1503P | APS OX PRESS. 2-10/4-9 1/19 0 250 PSIA 2.15 0O 300 2.65 [119.75 o iy
{ 1M38 [R-B
GP2010P | APS TCP 2-13/3-15 = 0 150 PSIA  2.06 - - -
GP2997U - 1 = MISMATCH = = =
s APS PROP VLVS 2/14
e APOS
GP2998U
GQ3018P PPS HE REG PRESS 4-8 1/19 0 300 PSIA  1.96 - 20 260 - L4023
6Q3309X |DPS HE 1 CLSD - 1 = CLSD & - = DISCRETE
GQ3310X | DPS HE 2 OPN - 1 = OPN - - - DISCRETE
GQ3435P | DPS HE PRESS. 1-6/3-b - 0 2000 PSIA  1.21) 0 2000 1.35 - - Tt
6Q3603Q | DPS FUEL 1 QTY 2-9/4-11 - 0 95  PCT * SELECTED - - VARIES 10M58
6Q3604Q | DPS FUEL 2 QTY 2-10/4-9 - 0 95  PCT ® SELECTED__ - = VARIES 10M58
6Q3605Q Bps FUEL QTY SEL - - PCT 0 99 - - 10M58
GQ3611P | DPS FUEL PRESS. 1-10/3-10 - 0 300 PSIA 1.87 0 300  2.69 = - i
GQ3718T | DPS FUEL 1 TEMP 2-7/4-6 1/9 20 120 °F 40 100 _ _ iy
GQ3719T | DPS FUEL 2 TEMP 1/4-13 1/9 20 120 °F 40 100 - _ i
6Qu1030 | DPS OX 1 QTY 2-13/4-12 - 0 95  PCT SELECTED _ _ 106
GO4104Q | DPS OX 2 QTY 2-11/4-15 - 0 95  PCT SELECTED = _ S
GN4105Q | DPS OX QTY SEL - - PCT 0 99 - _ i
* ACC %% ACC
0 TO 8 PCT 1.1%% 0 TO 8% QTY 1.0%
8 T0 25 PCT| 0.71% 8 TO 25% QTY 0.5%
25 TO 95 PCT| 1.1 25 TO 95% QTY 1.0%
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REV B
TABLE 6-3.5 SPACECRAFT INSTRUMENTATION FOR PROPUSION
PAM LOCATION SCERA LOCATION| TM DATA RANGE  RSS | ONBOARD
MEAS MEAS TABLE V TABLE 1V ACC |DISPLAY RANGE RSS Llﬁ?‘%’s gigm{fg ﬁm‘% CRITICAL LIMITS s/c
- ACC
1D DESCRIPTION |PAM NO. - SEQ NO.| SCERA/LOC LOW HIGH UNITS PCT - e AC) Low vk | aov | Low oY — wion|  SAMPLING HOTES
GQUI11P|DPS OX PRESS. 1-5/3-7 - 0 300 PSIA 1.87]0 300 2.69 - - 1/1 ARR 10M3B
GQu218T|DPS OX 1 TEMP 1-5/3-8 1-10 20 120 °F  2.78u0 100 4.97 = - 1 AHR 10M4B
GQU219T|DPS OX 2 TEMP 1-6/3-8 1-10 20 120 °F  2.78|40 100 4.97 _ = 1 AHR 10MuB
GQU455X |DPS PROP LO - 2/2 1=10 = cc = DISCRETE 1 DPE GLUO02Y
6Q6510P |DPS TCP 1-8/3-10 - 0 200 PSIA 1.87]0 100% 3.50 Z - 1/1 AR M7A
GQ6806H|VAR INJ ACT POS | 2-14/U4-1/4-2 - 0 1 INCH 1.12} - - - 50 AH
0 100 PCT 1/1 AH
6Q7498U
bops PROP VLVS - 2/14 1=0N - - - DISCRETE 100 DPE
APOS 1 DPE
6Q7499U
GQ7511T|DPS THROAT T 1 | 3-15 - -100 2000 °F - - - 5 AR
6Q7512T [DPS THROAT T 2 | 2-6 - -100 2000 °F - - _ 5 aie
GQ7513T|DPS THROAT T 3 | 2-7 - -100 2000 °F - - - 11 AH
GR1085Q [RCS PROP A QTY 1-12/3-14 - 0 100 PCT = o _ \RIT K
GR1089T [RCS A HE TEMP 1-12/3-12 2/20 20 120 ©°F _ _ _ i
GR1095Q RCS PROP B QTY 1-11/3-13 - 9 100 PCT = _ - 1 MR
GR1099T RCS B HE TEMP 1-13/3-13 2/20 20 120  °F - - - -8
7 1/1 AR
SGR1101P [RCS A HE PRESS. 2-11/4-14 1/6 D 3500 PSIA 1.96[0 4000 2.60 _
1696 1/1 AHR ’cuosz
GR1102P RCS B HE PRESS. 2-12/4-12 1/6 0 3500 PSIA 1.96[0 4000 2.60 _ 8M1A
1696 1/1 AR GL4052
GR1201P RCS A REG PRESS.|  3-11/4-11 1/6 0 350 PSIA 1.96 )0 400 2.60 {170 200 | - 8M1B
B A {6Lb032
GR1202P RCS B REG PRESS.| 4-13 1/6 0 350 PSIA 1.96)0 400 2.60 170 200 | - 1/1 AH 8MIA
{1/1 AH 4933
GR2121T RCS A FUEL TEMP 2-8 2/20 20 120 °F  2.78 0 120 3.38 _ - /1 A4 laus
GR2122T RCS B FUEL TEMP 2-8 2/20 20 120 °F  2.78 0 120 3.38 _ _ 1/1 AH ™M2A
1/1 AH ™M28
GR2201P A FUEL MFLD 1-1/1-7/3-6/4-1 - 0 350 PSIA 1.87p 400 2.55 = -
PRESS P00 AHR 8M1A
IR/1 AH
GR2202P B FUEL MFLD 1-5/3-1/3-8 - 0 350 PSIA 1.87p 400 2.55 _ _
PRESS D00 AHR B
L IR/1AH
GR3201P |A OX MFLD PRESS.| 1-7/2-2/3-7 - 0 350 PSIA 1.87 400 2.55 - -
P00 AHR BM1A
GR3202P B OX MFLD PRESS.| 1-2/1-6/2-1/3-8 - 0 350 PSIA 1.87p 400 2.55 - _ LR/1AH
200 AHR 8M1B
GR5031P [TCP 4U = = - - IR/1AH
GR5032P [TCP 4D = = - _ gg - DISCRETE - GL4031
GR5033P [TCP 4F - - - = er ~ DISCRETE = 6L4031
GR5034P [TCP 45 - - - _ 5 . DISCRETE - GLY031
GR5035P [TCP 3U 2 - = - i DISCRETE - 6L4031
GR5036P [TCP 3D = = = - ol - DISCRETE - GLEO031
GR5037P [TCP 3F - = = = e - DISCRETE - GL4031
GR5038P [rCP 35 - - - - <« = DISCRETE - GL4O31
GR5039P [TCP 2U = = - - - DISCRETE - GL4931
cc - DISCRETE - GL4031




M
AS-206

REV B

TABLE 6-3.5 SPACECRAFT INSTRUMENTATION FOR PROPULSION (CONCLUDED)

ONBOARD NOBMAL
PAM LOCATION SCERA LOCATION ~TM DATA RANGE  RRS |- o 0ion mes cou gﬁgéﬁ?{g@ e
MEAS MEAS TABLE V TABLE IV ACC ACC LIMITS CRITICAL LIMITS s/C
1D DESCRIPTION [PAM NO. - SEQ NO. | SCERA/LOC  JOW HIGH UNITS PCT |LOW HIGH - men laov | Low NORM HIGH | Low HIGH| SAMPLING NOTES
" . = TC = DISCRETE - GLRO3T
GR504L0P D - - - - GL4031
- = - DISCRETE
GRS041P | TCP 2F - - - _ EE - DIZERETE - GL4031
GRS042P | TCP 25 - : B - P = DISCRETE - 6L4031
GR5043P  [TCP 1U - : B cc - DISCRETE - GL4031
GR5044P | TCP 1D - - : - e - DISCRETE - 6L4031
GR5045P TCP 1F - _ P _ DISCRETE = GL4031
GR5046P | TCP 1S - - -
GR600IT |QUAD 4 TEMP 4-6 1/20 20 200 °F  2.17)-100 200 2.37|36.4 186.7 | - 1/1 M {§;;253
N
GR6002T |QUAD 3 TEMP  |4-7 1/20 20 200 °F  2.17|-100 200 2.37|36.4  186.7 | - /1A f;4253 B
GR6003T |QUAD 2 TEMP  [4-10 1/20 20 200 °F  2.17|-100 200 2.37(36.4  186.7 | - TLa  §eLanss
- 4
‘GRBOO4T  [QUAD 1 TEMP 4-10 _fueo 20 200 °F  2.17}-100 200 2.37|36.4 186.7 | - . 1/1 A4 *?;ﬂgss
GR9609U [RCS MAIN A CLSD - 1112 1 = CLSD - 8FL5 DISCRETE 1/1 DPER
GRI610U |RCS MAIN B CLSD - 1/12 1 = CLSD = 8FL7 DISCRETE 1/1 DPERL
GRAAIIU  |ASC FEED A OPN = /13 1 = OPEN - 8FL6 DISCRETE 1/1 DPER
GR9612U |ASC FEED B OPN - 1/13 1 = OPEN - 8FL8 DISCRETE 1/1 DPER
GR9613U |A/B X-FEED OPN - 1/13 1 = OPEN - 8FL17 DISCRETE 1/1 DPER
GR9I661U  [LA 1SO CLSD - /13 1/14 1= CLSD - 8FL14 DISCRETE 1 DPE
GR9662U |u4B 15O CLSD - 1/13 1/14 1 = CLSb - 8FL16 DISCRETE 1 DPE
GR9663U [3A 150 CLSD = 1/13 1/14 1 = CLSD - 8FL13 DISCRETE 1 DPE
GRIG6LU |38 150 CLSD = 1/13 1/14 1 = CLSD - 8FL15 DISCRETE 1 DPE
GR9665U [2A 150 CLSD — 1/13 1/14 1= CLSD - 8FL10 DISCRETE 1 DPE
GRIEE6U |28 1SO CLSD = /13 1/14 1 = CLSD : - 8FL12 DISCRETE 1 DPE
GF9667U |1A 1SO CLSD = 1/13 1/14 1 = CLSD - 8FL9 DISCRETE 1 DPE
GR9668U |1B 1SO CLSD - 1/13 1/14 1 = CLSD - 8FL11 DISCRETE 1 DPE
J




SCERA 1

TABLE 6-4 SIGNAL CONDITIONING MEASUREMENT ASSIGNMENT

SCERA 2

SCERA
SCERA SCERA
CocATIn hrysintd oW peM LOCATION ELEC PROP Fles L= pcH Disp e Troe c/comm ECs GNC el R MEASUREMENT
risgiien ELEC/COMM ECs GNC PROP FIELD TITLES C TYPE /COMM Ecs GNC T - S —— ELE! PROP EIELD TITLES (o1 2ol Dlsp AND TYPE ELEC/COMM ECS GNC PROP FiEth TITLes - s
LOC-12 GRIEOU RCS MAIN A CLSD X Loc-1 T e D1cp
Loc-1 SIGNAL GR9610U RCS MAIN B CLSD X SIGNAL OPEN X X
GSE i 1SOLATING OPEN ; ; CHECKOUT ISOLATING OEEN X X
CHECK DISCRETE OPEN x 2 DISCRETE OFEN X X
BUFFER oPEN BUFFER OPEN X X
50t GP0O318X APS HE. 1 CLSD X X 50t OPEN X
GP0320X APS HE. 2 CLSD X x p—— OPEN X
GRIEO9U RCS MAIN A CLSD x x ceaoezy ::1. 1 MAL X %
OPEN X T. 2 MAL X x
6R9610U RCS MAIN B CLSD X x i BAT. 3 MAL X X
x G BAT. 4
o A 3 6C9965U i x X
GC9966U BAT. 6§ MAL x X
YA 1SO CLSD X X Loc-2 OPEN X X
JD 2U OUTPUT X X L0c-13 GRYE61U .
Loc-2 s JD 2D OUTPUT X X SIGNAL G6RI662U 48 150 CLSD X % SIGNAL OPEN X x SIGNAL open x
SIGNAL GH1428V JD 2F OUTPUT X X ISOLATING GRI663U 3A 1S0 CLSD x X ISOLATING OPEN X X SSATING OPEN X
ISOLATING GH1429V JD 25 OUTPUT X X DISCRETE GRIE6LU 38 150 CLSD X X DISCRETE OPEN X X DISCRETE iy X
DISCRETE chtiisny J0 1V OUTPUT X X BUFFER GR9665U 2A 1SO CLSD % X BUFFER OPEN X X BUFFER OPEN X
BUEER GHI431V JD 1D OUTPUT X X 504-4 GRI666U 28 150 CLSg X X 504-3 GPO908X APS FUEL LO X X 504-5 OPEN %
20 GHI433V JD 1F OUTPUT X X gzggggg B0 o x x GP1408X APS OX LO X X GC9961U o « X
GH1432V JD 1S OUTPUT X X Ll X s oPEN 2 x 609962V BT, 1L X
GY0050X ABORT CMD X X A OPEN X X GQUL55X DPS PROP LO X X GC9963U BAT. 3 MAL
et % < GR9611U ASC FEED GH1260X Ao < s ecanehL: 3 X
GR9612U ASC FEED B OPEN X X i 3 3 ooty BAT. &4 MAL X
GR9613U A/B. XEFED OPEN X X OPEN X X 6C9966U i dar X
. 6 MAL X
. GRIE61U 4A 1SO CLSD X Loc-3 669003X
X GH1603X MIN DBND X LOC-14 PGNS CAUTION X X LoC-14 GH1283X ABOR
SIGNAL Griz30x 205 AR x e Shoesy A 130 cLsD x e open x x SIGNAL GHi1280x ENG FIRE OVERRIDE X
ol % 1SOLATING GR9663U 3 ISOLATING GF20L1X GLY LEVEL LOW X X ISOLATING GH1608X AT X
ISOLATING sy X DISCRETE GRIE6LU 38 1S0 CLSD X DISCRETE GH1301X DPS ON % x DISCRETE oo AlrTo Mo X
DISCRETE oPEN % X BUFFER GROB65U 2A 150 CLSD X BUFFER Giieain e i X SR Snoox TT HOLD X
BUFFER OPEN X X 504-5 GRI6OH6U 28 1SO CLSD X 504-3 X X 504-5 Giizion OUT DET X
504-2 Py % % GRIE67U 1A 1SO CLSD X OPEN X ; i AUTO ON X
OPEN X X GRI668U 18 10 oo x . GH1323X PP FAIL % X CH1896X LT X
GH1348X DPS ARM X X GY0111X ARM B ON 2 GH1330X R TRM FAIL X X GO7498X DPS PROP 2
OPEN X GY0112X ED VoA FIRE GG9001X LGC WARNING X X carhasK VLVS APOS X
GY0121X STG R x GG9002X 1SS WARNING X X il oy DPS PROP VLVS APOS X
GY0122X STG RLY B FIRE X pad ey :52 2:3,; vtxss Ax X
Al X
5 . THRUST CM0 X X LOC-4 GCU361X
OPEN X Loc-15 GH1331V AUTO o 3 BAT. 1 HI TAP X X LOC-15
E?E.QXL OPEN X ATTENUATOR GHI311V MARL, THRUST: G ; X X SIGNAL 6CU362x BAT. 1 LOV TAP X X ATTENUATOR ${:§§X FRI =h.7 Voo X
1SOLATING GH1418V JD 4U OUTPUT X X 502-2 GCO301V SUs VoL - ISOLATING GCU363X BAT. 2 HI TAP X X 502-2 g:EcN—loJ vbC X
DISCRETE GH1420V JD 4F OUTPUT x X ’ OISCREFE EChsbhx DAY, 2:LOW_TAP X X 6eoz02v SE BUS VOLT )
BUFFER GH1419v JD 4D OUTPUT X X BUFFER 6CU365X BAT. 3 HI TAP X X X
504-2 GHI421V JD 45 OUTPUT X X 504-4 GCU366X BAT. 3 LOW TAP X X
GH1422V JD 3U OUTPUT X X GC4367X BAT., 4 HI TAP X X
GH1423V JD 3D OUTPUT X X GC4368X BAT. 4 LOW TAP X X
GH1424V JD 3F OUTPUT X X GC4369X BAT. 5 B/U CDR X X
GH1425V JD 35 OUTPUT X b3 GC4370X BAT. 6 NORM CDR % X
GCU371X BAT. 5 NORM SE X X
GCU372X BAT. 6 B/U SE X X
ac eus FRFO %
- OPEN X X LiC-16 GCO155F ! 5 OPEN X LOC-16 6C0201V
tocs oPen X ) Frec T o cre X ) SIGNAL ATTENUATOR 6C0202v il 3o 2 X
L LA‘“'-”NG OPEN X X CCNVERTE N ISOLATING 60203V oA 2 vl X X
el OPEN X X $05-1 DISCRETE GCo204y BAT. s VOLT X .
gng?z 504-5 CKTS 1-12 X
- AC BUS VOLT X LoC-6
> GR1101P RCS A HE. PRESS. X X LOc-17 GC0071V OPEN X Loc-17 6C0205v
ls'?g,&_ GR1102P RCS B HE. PRESS. X X AC TO DC . OPE"rvm « X RESISTANCE OPEN X ATTENUATOR GH1240V :A IRASSVZ% x X
ISOLATING GR1201P RCS A REG PRESS. X X CONVERTER GH1405 RGA DC OPEN X 502-2 X
ANALOG GR1202P RCS B REG PRESS. X X 503-2 CONVERTER 5 5
wG 506-2 GF4511T PRI W/B Hy0 TEMP x oFe x
504-1
LoC-18 GCO155F AC BUS FREQ X 7 GH1401V SP M 5 LOC-18
. GF3582P ASC 1 0, PRESS. X X - RGA SP MTR A-B X GCO206V
;?SN;L GE3583P ASC 2 o§ PRESS. X X SIGHAL £C0071V AC BUS VOLT X X AC TO DC GH1402V RGA SP MTR B-C X ATTENUATOR GH12u0v SSI' 6 voLT X X
ISOLATING OPEN X X ISOLATING 500201V CDR BUS VOLT CONVERTER GH1403V RGA SP MTR C-A X 502-2 AL L ERR CMD X
e X X 2N/LCE GF4101P PRI HyO REG AP X 503-2 GH124 YAW ERR CMD X
ANALOG BUFFER 8v PITCH ERR CMD X
Brres
Loc-19 GP0O002P APS HE. 2 PRESS. X X X L0c-8
X GF4582 ASC 1 Hz0 QTY X X , OPEN X Loc-19 GH140!
StoL Grusa asc 2 vgo v X x TSOLATING aMisotp Ao FORL pRESS X X o open x x ATTENUATOR Gataory 13 Voe s :
1SOLATING GPO025P APS HE. REG PRESS. x x /'wx A Tt N% O Passs, < % AWPLIFIER GH1408V 4.3 VDC SUP X 502-2 GH1493V +6 VDC SUP X
e GPO001P APS HE. 1 PRESS. x X i 201-1 gcozozv SE BUS VOLT x X GH1494Y -6 VDC SUP x
iy i
LOC-20 GR6002T QUAD 3 TEMP X X L0c-9
. 37187 DPS FUEL 1 TEMP X % % GH1313V PITCH GDA POS X SR
L0 e 2837191 DPS FUEL 2 TEMP X %SST‘NCE g:gggﬂ %g e 3 4 e GH1314v ROLL GDA POS X RESISTANCE GRZ‘l’ggl *e ﬁ ﬁéLTs’;P X :
GPO718T APS FUEL TEMP X OPEN X X
zo DcRTER poiatel 0% Tak X CONVERTER GR6001T OUAD 4 TEMP b3 X DEMODULATOR OPEN X CONVERTER E:ié;g RCS B FUEL TEMP X X
SON%VEz 506-2 507-1 6 RCS B HE. TEMP X X
LoC-21 OPEN X LOC-10 L
- GF9998U GLY TEMP X X —
;22 . égmce OPEN X %S;TANCE = X X ?EﬁfT - OPEN % RESISTANCE Z'SZZ « X
T GQu218T DPS OX 1 TEMP X X X GH1461V RGA YAW RATE b & TO DC P X
CSNSECRTER 6Qu219T DPS OX 2 TEMP X CONVERTER OPEN DEMODULATOR GH1462V RGA PITCH RATE X CONVERTER cpgggg APS HE. 1 TEMP X X
506-2 506-2 307-1 GH1463V RGA ROLL RATE X 506-2 APS HE. 2 TEMP X %
% OPEN X X LOC-22 LOC-11 LOC=22
Iﬁgg 1 ;%ANCE OPEN X X COAPEED CAPPED CAPPED
T0 DC OPEN X
CONVERTER OPEN %
506-2

6-22




TABLE 6-5 TELEMETRY VERSUS PAM GATES

LM

£S-206
=
PAM 1 PAM 2 PAM 3 PAM & eV e
SEQ CHANNEL(S) ELEC/COMM ECS GNC PROP CHANNEL(S) ELEC/COMM ECS GNC PROP SEQ CHANNEL(S) ELEC/COMM ECS GNC PROP CHANNEL(S) ELEC/COM ECS GNC PROP
200AH1 (200AH4) GR2201 200AH2 (200AH5) GR3202 200AH3 GR2202 200AHG (200AH1) 5R2201
100AH1 (100AH9) 662107 100AH2 662151 100A-3 (100AH1E) 6G2137 100AH4 (100AH12) - - - -

1 100AHS - - -- - 100AH9 (100AH1) 662107 1 100AH10 (100AH18) - -- - - 100AH11 - - - -
100AH15 662107 100AH16 (100AH3) 662137 100AK17 662137 100AH18 (100AH10) - -- - --
50AH1 6G2021 50AH2 (50AH5) 6G2001 50AH3 (50AH6) GG2041 50AH4 G806
200AH5 (200AH2) GR3202 200AH6 GR3201 200AH7 - - - - 100AH22 - - - -
100AH5 662167 100AH6 662121 100AH/ 662170 50AH8 GQ6806

2 100AH12 (100AH4) - -- -- -- 100AH13 (100AH19) GG2167 2 100AH14 662140
100AH19 (100AH13) 662167 100AH20 6G2181 100AH21 662110
50AH5 (50AH2) 6G2001 50AH6 (50AH3) GG2041 50AH7 - -- - -
10AH1 GH1240 10AH2 GT0992 10AH3 GT0994 10AHY - - -- --
10AH8 - -- -- - 10AHG (10AH40)* #GG2142 10AH10 - - - - 10AH11 - -- - -

3 10AH18 - - -- - 10AH19 (10AH43) #GH1461 3 10AH20 -- -- - - 10AH21 GH1331
10AH28 GG2173 10AH29 (10AH45) ¥GH1462 10AH30 GH1313 10AH31 GH1314
10AH37 (10AH13) - - -- -— 10AH38 (10AH34) *GH1463 10AH39 (10AH15) - - - - 10AH40 (10AHG)*3 #GG62142
10AH12 662143 10AHS GH1249 10AHG (10AHU4Y) - - - - 10AH7 (10AH42) - - - -
10AH22 - - - - 10AH13 (10AH37) - - - - 10AH14 3662113 10AH15 (10AH39) -- -- - -

4 10AH32 -- -- -- -- 10AH23 662279 4 10AH2U 662172 10AH25 GH1247
10AHU41 (10AH26)%3 #GLOLOL 10AH33 GH1248 10AH34 (10AH38) HGH1463 10AH35 662219

10AH42 (10AH7) -- - - - 10AH43 (10AH19) *GH1461 10AH44 (10AH6) - -- - -
1AH3 (1AH48) GQ4218 1AH1 GT0619 10AH16 #GG2112 10AH17 662249
1AH7 HGG2143 1AH5 #GG1331 16AH26 (10AH41) #GLOUOL 10AH27 (10AH36)%%  *GLO4O2

5 1AH11 HGH1314 1AH9 #6C0205 5 10AH36 (10AH27) #GLOU02
1AH15 (1AHGL )3 #GR2202 1AH13 (1AH27) #GP0202 10AH45 (10AH29) HGH1462
1AH19 (1AH29) GQH111 #1AH17 (1AH46) == - - -
1AH22 *GH1313 1AH20 (1AH54) 1AH2 (1AH49) GG1040 1AHY (1AH4T7) GQ3718

*1AH26 - - -- - 1AH24 (1AH50) 1AH6 (1AH30) *GQ3435 *GR6001

6 1AH30 (1AHB) #GQ3435 *1AH28 (1AH12) - -- - - 6 1AH10 *GF9997 (1AH28) == == w2 ==
1AH34 (1AH56) GQ4219 1AH32 6Q7512 1AHL4 (1AHYS )= ¥GR2201 #1AH16 (1AHY3)™X -- -- - --
1AH38 (1AH52) %% #GR3202 1AH36 %GC0206 *1AH18 - - -- -
1AH41 6C0202 1AH39 GQ7513 1AH21 *GR3201 1AH23 (1AHS1)%= #6G1110
1AH45 (1AH14) %GR2201 #1AHU3 - - -- - *1AH25 - -- -- - 1AH27 (1AH13) ¥GP0202

7 1AH49 (1AH2) GG1040 1AH47 6Q3718 1AH29 (1AH19) #GQH111 1AH31 (1AH55) = - = ==
1AH53 (1AH21)%% *GR3201 1AH51 # *GG1110 1AH33 -- == - -- 1AH35 #GR6002
1AH57 GCO204 1AHS55 (1AH31) -- -- - - 1AH37 *GP0025

*1AH60 - -- -- -- *1AH58 (1AH88) - -- -- -- 1AH40 -- -- - - 1AHY2 %6Q3018
1AHBY 662173 1AH62 (1AH92) *GP1501 IAH4L (1AH15)*3 *GR2202 #1AH46 (1AH17) - s s e

8 1AHE8 (1AH102) #6C1205 1AH66 #GR2121 1AH48 (1AH3) GQU218 1AH50 (1AH24) HGFL4583
1AH72 6C0201 1AH70 -- -- -- -- 1AH52 (1AH38) #GR3202 1AH54 (1AH20) HGF4582
1AH76 (1AH86) %GQ6510 1AH74 #GR2122 1AH56 (1AH34) 6Qu219
1AH79 GC0203 1AH77 %6Q3603 1AH59 (1AH99) *GF2021 1AH61 (1AH105) *GP1503
1AH83 (1AH98) #GF3571 (1AH96)* == =% %= B 1AH63 (1AH95) #GC1203 *1AH65 (1AH89) = - - -—

9 1AH87 (1AH75) *GC1206 - - -- - 1AH67 C(1AHIH) *GC1204 1AH69 (AH101) *GQ3604
1AH91 (1AH106) *GC1201 (1AH65) -- - - - 1AH71 - - -- - *1AH73 (1AH97)
1AH95 (1AH63) %GC1203 (1AH100) *GP0002 1AH75 (1AH87) *GC1206
1AH99 (1AH59) #GF2021 #1AH97 (1AH73) - - - - 1AH78 -- - - - 1AH80 %GR6003
1AH103 (1AH90) *6Q3611 1AH101 (1AH69)%% GQ3604 1AH82 %GC0071 1AHSY HCRE00L

10 *1AH107 == - -- - 1AH105 (1AH61) *GP1503 1AH86 (1AH76) *GQ6510 *1AH88 (1AH58) - s EE e
1AH111 666020 1AH109 - - - - 1AH90 {1AH103) *6Q3611 1AH92 (1AH62) *GP1501

#1pH115 - -- - - *1AH113 == - == = 1AH94 (1AH67) #GC1204
1AH119 *(1AH14E) GR1095 1AH117 (1AH148) 6Q3719 1AH98 (1AH83) *GF3571 #1AH96 (1AH81)*x - - - -
1AH123 (1AH166) *662300 1AH121 %661201 1AH102 (1AH68) *GC1205 1AH100 (1AH93) *GP0002

11 1AH127 *GC0302 1AH125 (1AH160) ®GR1101 1AH106 (1AH91) 61201 1AH104 (1AH77)%% *GQ3603
#1AH131 (1AH142) - -- - - 1AH129 GP1218 1AH110 GR1201 1AH108 - - - —_—
1AH135 (1AH170) #GP0201 1AH133 *GOL104| 1AH114 *GF9998 1AH112 *GR1201
1AH139 #GH1247 1AH137 -- -- -- - 1AH118 662301 1AH116 (1AH165) *GQU103
¥1AH143 (1AH134) %GR1089 1AH141 (1AH168) %GF4101 1AH122 (1AH167) #GC1202 1AH120 (1AH169) *GP0718

12 S1AHL47 (1AH130) 1AH145 (1AH124) *GR1102 1AH126 #GC0301 1AH124 (1AH145) *GR1102
1AH151 (1AH162)33 GR1085 #1AHI49 (1AH164) - -- -- - #1AH130 (1AH147) - -- - -— X1AH128 = = g ==
1AH155 #GH1248 1AH153 (1AH179) #GPO001 1AH134 (1AH143) *GR1089 1AH132 #GH1311
1AH159 6T0202 1AH157 GF3583 1AH138 %GR1202 1AH136 - - - -
1AH163 (1AH154) *GR1099 #1AH161 (1AH152) - - - —= 1AH142 (1AH131) - s - = 1AH140 %GR1202

13 1AH167 (1AH122) #GC1202 1AH165 (1AH116)%x #GQU103 1AH146 (1AH119)%% ¥GR1095 1AH144 (1AH129) %GP1218
#1AH171 - - - - 1AH169 (1AH120) GP0718 1AH150 - -- - - 1AH148 (1AH117) 6Q3719
1AH175 #GH1249 1AH173 (1AH178) #GP2010 1AH154 (1AH163) %GR1099 *1AH152 (1AH161) -- - - -
i:ﬁ%zg (1AH153) - %GP0001 ii:i;; (1AH172) = - - - 1AH15S s TAHIS6 — — — —

" 1AH187 %GT0201 1AH185 %6T0992 1AH162 (1AH151)%% . GR1085 1AH160 (1AH125) *GR1101
1AH101 GF3582 1AH189 - _ - _ 14 1AH166 (1AH123) #G62300 H1AH164 C1AH149)*3 - - - -
1AH195 %6T0993 1AH193 ¥G06806 1AH170 (1AH135) #GP0201 1AH168 (1AH141) *GF4101

! 1AH174 #GC0301 *1AH172 (1AH177) - -- - -
1AH178 (1AH173) *GP2010 1AH176 (1AH133)%x *GQU104
1AH182 #6Q7511 *1AH180 - - == -
1AH186 #GH1331 *1AH184 - - - --
1AH190 - - - - 1AH188 - - -- -
1AH194 *GF3591 1AH192 HGFY511

BR () REDUNDANT CHANNEL
REDUNDANT FBR ONLY oy



M
‘ TABLE 6-6 MEASUREMENTS ON UNREGULATED DC AS-206

CIRCUIT BREAKER 4 CB 132, 3A, SE PNL XVI FUSE ASSEMBLIES AND SENSOR POVER
I. FUSE ASSEMBLY 4A9
‘ FUSE NO. MEAS NO. FIELD TITLE
F1 GF3582P ASC 1 0o PRESS.
2 GF3583P ASC 2 09 PRESS.
4 GF2741P} GLY PUMP PRESS.
5 GF2921P (GF9997U)
7 GF4582Q ASC 1 Hy0 QTY
8 GFL4583Q ASC 2 H,0 QTY
10 GR1101P RCS A HE. PRESS.
11 GR1102P RCS B HE. PRESS.
12 GR1201P RCS A REG PRESS.
13 GR1202P RCS B REG PRESS.
14 DFI
15 DFI
16 DFI
17 DFI
18 DFI
19 DFI
20 GR3201P A OX MFLD PRESS.
21 GR3202P B OX MFLD PRESS. R-B
23 GP0001P APS HE. 1 PRESS.
24 GP0002P APS HE. 2 PRESS.
25 GP0025P APS HE. REG PRESS.
26 GP0908X - APS FUEL LOW
27 GP1408X APS OX LOW
28 GP1501P APS FUEL PRESS.
29 GP1503P APS OX PRESS.
30 GP2010P APS TCP
32 GQ3018P DPS HE. REG PRESS.
33 GQ3611P DPS FUEL PRESS.
3 GQ3L435P DPS HE. PRESS.
35 GQ6510P DPS TCP
36 GQu111P DPS OX PRESS.
39 THROTTLE INSTRUMENTATION
40 <::::REFERENCE POWER
II. FUSE ASSEMBLY L4A10
. —-40 FUSES. (NONE LOADED)
III. ECS FUSE ASSEMBLY
3 GF3571P CABIN PRESS.
L GF3591P U/H RLF PRESS.
5 GF3592pP F/H RLF PRESS.
6 GF2021P PRI GLY PUMP AP
9 GFL4101P PRI H20 REG AP
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TABLE 6-7 PCMTEA SINGLE POINT FAILURES

TABLE 6-8 PRELAUNCH STATUS OF SWITCH AND
CIRCUIT BREAKER POSITIONS

FAILURE OF: DATA LOST

ANALOG MULTIPLEXER UP TO 5ANALOG

SEQUENCER CHANNELS
NAME
20 ANA
Ag;:}féﬁRMuLT'PLEXER g:ATNONELS @ Is_gg, SWITCHES NUMBER POSITION
MASTER ALARMs CDR 652 EXTINGUISHED
HIGH-SPEED PAM GATE  UP TO 75 ANALOG MASTERALARM, SE 653 EXTINGUISHED
CHANNELS PCM 13513 HI
DIGITAL MULTIPLEXER (1) LOSS OF ALL TAPE RECORDER 13511 OFF
DATA
CKT BREAKERS
(2) LOSS OF ALL
DATA IN SAME TAPE RECORDER 4CB202 OPEN
BIT POSITION SIG CONDR 1 4CB131 CLOSED
3) MASTER ALARM 4CB147 OPEN
€ ',gﬂii OFALL PCMTEA 4CB125 CLOSED
CAWEA 4CB99  CLOSED
SIG SENSOR 4CB132 CLOSED
OUTPUT REGISTER (1) LOSS OF ALL
SERTAL DIGITAL SIG CONDR 4CB1  CLOSED
DATA (AGS
OR PGNS)
(2) LOSS OF ALL
DATA
DATA TRANSFER LOSS OF ALL DATA
BUFFERS
PROGRAMER LOSS OF ALL DATA
(1) COUNTERS (1) 'LOSS OF UPTO
(2) MATRIX 20 ANALOG
CHANNELS
(2) LOSS OF DIGITAL
DATA DWG NO. 6.1,1
B} LOSSI0F AL DETAIL SHEET NO. 1

DATA




TR | ZONE] REVISION | DATE T APPROVAL
B, |
-
DIGITAL (NPUT:
e L H . s
-1 + @
P R
: r (A )
+
i 1 15.9vAC MASTER ALARM
| o ]
RELAY DRIVERS
| I ok 1 611 Lt
SVAC L | PCMTE
} | *i—’ o - | K3A 1 PWR COMMON
+ omC SWIT
1545vAC CT |
1 | . Lok ! |
L | A e | 4cB202
l ' I P TOTEST SW -— —= l 4cB147 N 5%11 55i 1 34 Viisac
J | MASTER ALARM RESET | ;‘c v VOICE RCOR
SUSSYSTEM TRARSIUCERS 1 1 FLPFLOP (DELAVED) | 3 283
AUTO RESET (5 sTaceS) I S MASTER ALARM
———— — r 1 1 A - MANUAL [_ - 7 1 [ e e e e e e s e e e g
RESET .
STAREATION }&4.} | 1 T [ T ’ 11 1 i 1
Mo comTROL +
‘ _ 47 Y
sao0 { B ! 16 : lcAUTION AND WARNING) __;,:Amm- : e ’s_fm:' i : ! MOTE: DSEA NOT INSTALLED | !
3 i W u 505-1 A TRy vt @ | DATA STORAGE : 1 SERIAL TIME (R2) 1
H ' A (J > I ¢ L DETECTOR WARNING ""L.I:_ _l | ELECTRONICS ASSEMBLY ON LM-1 SPACECRAFT 1024KHz TOAGS BASIC CLOCK PULSE [E> I
b [~ ——=F =4 | 512KHz 2 mﬁl:v 1.25 MC SUBCARRIER (EVA)
w ANRUNCIAT ORS TOCOMM * ME KEY -1.25 R EV
J| remnny guoneca ] i N 1 ICAUTION AND WARNMG SIG |  RELAY DRVERS 7 i 1 S r‘ I
A B ™ —————————————— TOEPS IWVERTE )Z:
6.4KH; - FINE FREQUENCY CONTROL
| t | . 1 prsTAS o | I I == = TWO POSITION FLAG || wmceque [ O8N gopps verter 2 1
| ! W a ' :‘w‘c 6.2.1 | mer T—1 | | | Mr:ua‘ns i LECTROL ucHTiNg 331 ]
] o T 653 INPUT GREY - TAPE MOVING -
| { 2 N I | T sH1e2 | AS | | ANALOG INPUTS- RECORD * BARBERPOLE - TAPE L—_>i;""”‘ ATCA POWER SUPPLY G710 TOCES 1
1 ALAK = MOVING P Hz
I | ~ l |_ RESET| _J i Vﬂtt - Llug POWE! e St EVENT ThMER 8.2.1 SH1
l o I I » | @6 DISCRETES) —emu 4 | mm" 1;{;2:; Jape slt;;l‘n.s‘ ] ALT/ALT RATEMETER T T |
- 18 ——— B SwITC ] -
I L] i h H 504 -1 VOLTAGE Rusty THRUS T CON' f_ 1 l L T _m._ J s/s NO. OF CHANNELS CHANNELS NUMBER I
1 A 4 ~ | (8 DISCRETES) Prordbie . W Y0 Cous —— e ———— —— ————— ——— ——— — |
| I / T - TCA) | Aupio | r GSE WORM | REDUCED *
TONE i—r]———’ s K5 norm * | REDUCED
1 ) » - . | AUTOMATIC RESET AeaR | _cememAToR 5.0 510 1 B> SERIAL == 51.2K8S (1.6 KBS |
ASCENT AND DESCENT, | - . - L HOAnE TINE w P00 DPEIA-1 THRUS
PROPALSION R Z 1 = y 19 N | : 4 WoC oEr) | LOCATED In S&c CoNT ] I REHEH SENERATOR|  gf & oo 200 1ae) 200 DPEIB-1 THRU 8 I
i R - 504 - Sl=(%[’]3 < 2
1 1 || p| s0e-1 [T 4 ¥ i I i AsSY #2 1 | 2@ 1S |~ |2 1o0ms EHEREEH TOODPEL - 1 THRU 8 I
el ol wl 215232 100 3@ 100DPE RU 8
I 1 ] I 1 FLAG SIGNALS et | _I — EEEEEE 100DPE - 1 THRY 8 I
M we 2| 3| o 2l Ef 2 —
i csel | A |- i 1 I | ] e 1024KHz FROM LGE FREQuEuc o EEEEEEE 50 18 50DPE2- 1 THRU 8 |
ol 20, , Y DIVIDER
CONTROL 1 ro [? y x| | 1 +9vC i ) DECISION 2048KHz | +2pPM) WHICH AUTOMATICALLY g = |
ocs) 506-2 506-2 500PEL - 1 THRU 8
» NETWORK SUPPLIES THING IF 1024 LOT p
i - s0 1 3024) 50DPES3 - 1 THRU 8
| R INPUT FAILS 1 1
I I ' l TIME 5S0DPE4 - 1 THRU S
Al IMULATOR
1 L A | 1 1 1 YT | R coumun 10 1 100PEL - 1 THRU 8 1
L0G INPUT: | POWER
ENVIRONMENTAL o L 1 21 | _44VDC 1 3 perpmy T |
couTRoL m L - = UTION SAMPLES/ | ‘NORMAL | ‘REDUCED MBER! o] SCHWITT 1 1 (@0 hopE 2,3,4,5-1 THRU 8
| (ECS) HMERER < | i | i AUTOMATIC RESET + 4V DC 1 = FoRuAT LORMAL o Dove.Ex: | TRIGGER i > ® Tioreio”itweus |
. 1 ) I vy 2004 1,2,3,6,7 — o powER - T 11-1 THRU B
I ] I | oiored I 200 847 e 3 L 1 1 2| 1s uw[zs 45 -1 THRU & |
i ] i I e | 21 1 100AH 1-8,10,11, f o = 1
l ELECTRICAL powed - I Fln ' g Fi | AUTOMATIC | 100 17 (22) 13,14 15,17,20 - 23 w *NOTE: NUMBERS (N () ARE TOTAL I
423 VDG
®rs) — 506-2 333 | cw SEALRE RS AATE 50 6® S0AH1-4,7,8 NUMBERS OUT OF () ARE TOTAL
1 G| 41 ] ; 3 weur A A 1 S v e 46y +10V TODATA . PHYSICALLY "LOADED" 1
v 0) 10 z TRANSFER - -
SIGNALS YOO o
I ] e e s e i i S i A i i s ol 94 2|8 l . s KA, KB, KC) KD ] 1AH 1-26, 3142, 57-8 POWER BUFFERS =, 1
— ———— ——— —— — — — r 1 137095 | 1060420 |90,91, 93, 107-141, 145 % 75  oF1 DATA [e—
1 i T ERA-2 ] I 159, 171-175, 180-195 & l6Ta .
: ‘ T BIT 64 LGC 40 BIT SERIAL DATA IN
COMMUNICATIONS \I——————\ BT
I U fasos 202 I NOTE: NUMBERS IN () ARE TOTAL CHANNELS. DIGITAL T 32 o OPTSRMLOMN @ |
i 1 ose | |biscrere 2619 i NUMBERS OUT OF () ARE TOTAL PARALLEL MULTIPLEXER P——— 741
1 ] \ ! CHECKOUT i - THAT CAN BE PHYSICALLY LOADED _ SEE TABLE VII 6-5. 8BTS . BT1e AGS 24 BIT SERIAL DATA IN .
e s
1 i 1 ACE oMLY I | 0 bt ] PAM GATE 1 HI LEVEL PAM,, COOED I —— 2 i |
- i PAM GATE 2 BIT 4 !
| [, | ! PAM GATE 3 ey Soesn 70D CONERTER) [ . smrz | outPUT - |
I l I PAM GATE 4 BIT 1 SHIFT —_— 1
i 1 1 HiGH LEVEL “- e REGISTER i
i +5 voc LS ’ T L0302 |
®REF)
1 I | = | Munnmzxn’ ‘63” P f of | 8 | j AT BIT RATE |
V =10V -20v é sl |18 —
A 1 POWER HIE HEIE R
+20v o =] &= 40 BIT (LGC) GATE CMD
i pmorecmmcs | | ) | ta—+6VDC M sof oo ] ] e MEEHEPT (% |
1 71 A ] 1 +3vC N POWER AHEH HEHEEE g515(5|88lala] 24 BIT (AGC) GATE CMD I
v | < POwE S|5|2|S MBI EIEIM MEIHE
1 l 1 wanseeeo | AT T s Blalcls S EEIBIEME M FAREE (AR |
a &la
L_————l 1 | 1 GATE COMMANDS td 1 $ e o|5|Bl8 HEE o N I 1
1 THRU 4 s 3 Z|%(°)° N~ R ]—-[ { NRZ TO COMM
1 - | 1 COLUMN ROW 3 - e bCZB 1
RI DRIVE — L R wur 1.1
| | erecsion | n16voo | s 1 THRU 22 — | fzesmgonse mim
] 23 THRU 47 PRANE CHO
1 VOLTAGE | SYSTEM TIAING S0 LER SPLIT PHASE DATA TO COMM VHF _
(ELECTRONICS) +9voe ] LGC START CONTROL | LR SELIT BHASCONTATALS |
N 1 +avc | CWEA POWER SUPPLY 1 ROW CMDS 1 THRU 22 PROGRAMMER (1) TIME INTERVAL FOR PERIOD - 1,95 MICROSECONDS LGC STOP CONTROL NO. AT PR TG To e 1
| z FALURE bETRCTOR 1 (2) AT NORMAL RATE (51,2KBS) 10 PERIODS FROM ONE BIT, B BITS A WORD, LGC SYNC NO. 1 = 1
+23v0¢ LOGIC RELAY WULVIPLEXER FIXED PROGRAM) 128 WORDS A FRAME, 50 FRAMES A SUBFRAME (1SECOND) LGC STOP CONTROL NO.2 TRANSFER SUBCARRIER REF NO. 2 TO GSE (LUT)
I ] DRIVERS (1 AT REDUCED RATE (L.GKBS) 320 PERICOS FROM ONE BIT, 8 BITS AWORD, TGCSYNC NO. 2 1
| DRIVERS AND RELAYS 1 COLUMN CMDS 23 THRU 47 AND 200 WORDS A FRAME (1 SECONO! s ST0R CoRTROL BUFFERS | uBcARRIER REF HO.1 7o CoMM (512K 7 i
5.1,
1. ] - AGS SYNC SUBFRAME SYNC TO GSE (LUT) ! |
1 | FLAG g 0 VOLTS| K5, K6, K7 I FORMAT REDUCED (1,6KEBS) SIG [ e,
D::u.vs & o 1 LGC START (PGNS) ** 7 |
T 1 o ] § | v =y T ’ W 512KHz K 1
3 sTAGE = +6 FROM TIME GEN BUFFERS — a1 | LGC STOP (PGNS) *+ 7
] 1 o smaces) & 1 POWER Al Viszy 533V © e I |
I a ["CACIBRATOR +5VOC H 2 POWER 4 LGC SYNC (PGNS) * s
e g | | 420V a8 PCM RATE SW 6.1.1 & |
l 8 FlAs > | | YoLvAce 3@ i S;l;,s.:sx.. LGC STOP TOAE A*+ 7481 I
H B C A REGULATION .r——m-l POWER |& (& | LOCSTOPTOAEAX* =
1 WE ELECTRONICS HE M ANALOG CKTS TE 731
H 1 I I | = [ r ONER POMDIG: CYS Pmn NOTES:  [I> « REPEATED EVERY 19.53 MICROSECONDS DURING | LGC SYNC TOAEA I
1 1 CWEA POWER SUPPLY I 4 g 780 MICROSECONDS 40-BIT SERIAL SAMPLING TIME =7 |
| I ¢ v AGS (AEA) SERIALSTOP** |
] 1 1 | ;v B * % PULSE WIDTH 4 MICROSECONDS PULSE RATE 1 PPS L i |
5 >
I | | ’ + * f * * ’ f f * ’ * T % % » REPEATED EVERY 19.53 MICROSECONDS DURING AGS (AEA) SERIAL SYNC * « *
| L/ __ . 468 MICROSECONDS 24-BIT SERIAL SAMPLING TINE. ————————— ]
l I————_—-——i———--———_—_—_——_-———————-—— DCTODE POWER SUPPLY B il D AR ENGER TS O U 5, - T D I
4ce99 UPOR HITIAL APPLICATION OF POWER TO CAER. v +OV 43V 1
—— L V. B ALL RELAYS ARE SHOWN IN DE-ENERGIZED POSITION.
O gy 285€ E— POWER _I
CWEA B PHASE LOCKED OSCILLATOR GENERATES INTERRAL ———— —— — ————— —— — — ————
2048.000 Kz (+2 PPM) WHICH AUTOMATICALLY r = )
- SUPPLIES TIMING IF 1024 Kz LGC INPUT SHOULD FAIL. N 2
FILTER -
PCMTEA B> AGS NOT IMPLEMENTED ON LM-1 SGNATURES | OATE | NATIONAL AERONAUTICS & SPACE ADMINISTRATION
. CREW B> VHF TRANSMITTER NOT ON LM-1 ] 0 - | |5/ | MANNED SPACECRAFT CENTER . HOUSTON, TEXAS
DISPLAYS L 86 Ly LAl 3
——— ——— ————— —— ——— —— — - — t— ——— S e A S S R S, S S e —— e 20 INS‘II'DRUM1§NOTATION
POVER g OPERATIONAL
LOSS OF DC POWER OUTPUT RESULTS 2hefs1
D IN LOSS OF ALL PCM P b ot # Ly |21 18l SYSTEM  SCHEMATIC
__I— [y S 4 1Y)
MISSION E ol
AS-206 |~
SCALE | EEE
L




LTR [ZONE| ____REVISION [ oaTe | ApPROVAL

[GF1201 1
("FRAME | W05 | w037 | woes | wo98 | wp100 'lcnz%z_
1001 OA [11A5 T 1147 1062 [eE2oa
6 [ 10E1 IA17 | - b
9 1062 | 11A27 |
10AL 1 | 10e3 1 1002 | L w98 3 >
16 1“§° _u_ﬁ!___aﬁ.;__ 4 T
1003 |1 11A5 | FROM
10A2: 10A24 | 1065 | 11A17 | HIGH SPEED
7 11 [a0g6 | 1127 Jens ANALOG  PAM GATES
[ a0e7 1 1004 | > > > CODER |
10 [10€8 B> o - FA2
}z 0A42 | 1069 | S BIT 1.1
SHEET 3
2T 1ouss GG1513 [1] %E use [ i
| |eL20er ] 1
10A54 3 1067
Fomosata L, | 857 | 3 e woro |
—m—z— . 2 CODER 1 GATE
7 L we 5 GATE s101a |
3 0 [
10A73 15pS !
21 0D k_;’ [~ (INTERNAL)
2 | 8
22 0A80 B> is . ‘
23
B > 4 > i
2 0A9: SAME IN 2 GATE
26 10A96 GHIZ04 | GLO300 SYNC < NORMAL [ 51D1b
27 0A100 GHI217 |2 R T e
22 04 121 CH1286 | 3 10E35 REDUCED | [ (INTERNAL)
2 1oaj08 Rp0r. 2 - e GH1608 | 4 GATE ||
31 o6 |GRoe1T 15| [~GH1609 | l
3 :mjh L e GH1896 | ¢ L wg SYNC
T [GRo613 7] ( JoATE
3 ] 2] 5101c
—2-'!—-! 10619 31 11E1 L
GATE {21 10€32 - GATE (INTERNAL)
. B Lot meduN- [—{ B> |ebZieetH GATE || - m— >
3 AN I L w8 — L H100
] a2 - 1 SYNC
——1 GRZIa |1} GCa369 51,2Ki WORD |
1ok TT”‘ 2} GY0111 GCa370 [ 2 | N i -50' BINARY} 4 GATE —
3 EIEY o A 2 1 Fr] COUNTER | 1.oKEE swoud
[ 43 1 10A164 GHI323 13} GCA3T. 0533 GATE | —| S
0A168 GH1330 (4| Y01 e GATE  — - (INTERNAL)
| G162l [5 | Gvoi22 o e L el
ﬁ 17¢ |_1IAS [ .
‘g 0A a: 85 10642 | 11A27 | " e L 7
— [ roAn OALS X L]
49 10A188 | 10A T s %j_ i e i ‘1261 [————— —NOTE: REDUCED
Cs0 1 | 10645 | Loe24 GATE T SATE, | \ RVAILAGLE ON
51,21.6 BT A
L H10 L w8 e LM-1
L m \ rrowT
GW5158 | 2 — | 1252 T 51 FORMAT
SL4z21 |3 10639 16t 4] o |
Yoezs L4222 e e - L0302 FORMAT GATE
GATE  [—| K ANT) 1001
100 16 L Hs|
HBR FORMAT L wes : mZIIIARY - (INTERNAL),
SR Z 1} —
669001 [Gr2998 [2|—
669002 [Ga7498 |3 | 3
10£26 e Ga7499 [4 e
P 3 P P P P P 3 GATE || GATE | EX
F 15 4 3 3 E E L o
— su‘c‘ & L w8 LL_ Hes|
Ll ]
svuc [a] svuc [al svac [a| Frame [A] apove | | 22630 o] 22828 [a] 1261 fa ey 1
5101 | _si101y Tf"m NUMBER] PE__PRIME FRANE [ ECo962 12 | —_—
syl 7] A[s1014] [5] K3l 71 (3] A ALL PRIME FRAMES 1-50 [gersesls. 10629 i Gate ||
B PRIME FRAMES L, 8, 11—46 7o [Schen el GATE [ —| s -
v sk b ,::::: s v .,,.j ﬁ:; L W00 O L 00
4,9,14 --— -
1] [Te] F 5,10,15 ——50 iz ] 8
§ — 3 1008
3 . GATE -
10640 3 10630 |
A| 1247 [a| s1E2 A aate. || Gcased 14—, - cATE MR >
ORD ABBREVIATIONS g 3 L H100]
M ES) . A" ANALOG L W & 5] H98) HIALS
“D* DIGITAL PARALLEL BT 3 8 GH1433
b ane S o == o =
| GH1603] e 10638 GH1430 |
| 10+15, 430 (4 GATE
2 19105 [assI0 4] GATE [ : [
12- 100575 L e 1428 | 6 L Hs L WS
51-505, L wos] (L ne 7 =39
| 22618 SL-s0es. . L nazrly (INTERNAL)
[39] [omea ] WE: 1009 0
I EXAMPLE: A% i 10£43 '1::‘1’: o] e, || > 10 113 2
A| 2247 N 66 GATE S5t 11014
L ¥ L ee Lous SEC * 5
T 56 unITs | )
| 3 ! t & (INTERNAL)
5102
| 12421 2005/5  ANALOG CHAMMEL 4 1oe4s iﬂ? B o L
-
-
L w98 o LWt
a| s1A7 EX
Hh i 10010 i Fre S
tReoum- | [ GATE [
a| 22610 M’ ™ L 100 Lt b5
— s
10637 -
ATYPICAL GATE] %07
10644
Al 2247 8 p Liess ‘Eﬁ — >
il ol o L w100 L ks
2 14 L p 10E16
Y GATE CMDS TO ALL
Al 1247 s ¢ > OTMER DIGITAL MUX = 425‘;‘,, @
3 "W"YN : TES - SE— —— Dkli;u
| 77| 4 Te} L™
TRl I ¥1F11;z1ut1t1t . rYYYVYYY {!!! YYVVYY . ey
| 12414 * i Vet il =
ol @ B > BY 2 S AU
38 | 2 D% ie i mT3 <
7 ¢ W\Nyﬁ 4 BT 4 4 J 1> ‘REDUNDANT GATES ARE REDUNDANT
I » < 7O THE GATE IMMEDIATELY ABOVE
< > TS ¢
Al 22618 8 i o~ 4|
I b » = -+
| io3] | > ary <
B ar e g
Al 2247 i ﬁ i *
| S ~
| + } AT L > e wrz-csermLDATA OUTRUT B INSTI’
8765 [4]3]2]1 " arrer L hue s *
BIT RATE
a| 12421 ] ELgEK
r—f DATA RATE TIMING SIGNATURES DATE | NATIONAL AERONAUTICS & SPACE ADMINISTRATION
RIS H 08T Spup|  AuP o = 7 T.u |/ ] MANNED SPACECRAFT CeNTER  HOUSTON, TEXAS
SYRC, NP2 O
a| 510826 |a| I STARt, stop. 86 Jors o 1ol L0t -
|- WOW & COLUMN CMDS TO ANALOG MUX DRIVERS D42 %L%fj 7 el [22447 L M-l DIGITAL
% 6.1,1 SHEET 3 5 ; Jio]
vy . L | “"ﬁ ‘PROGRAMER |- IGH SPEED PAM GATE CMDS (TOTAL & FA2 W:,%j{/ » J“ k7 FOR mgé&;lféxggEEMETRY
SAMPLE GATE & CODE CMDS YO CODER 6.1.1SHEET 3 N R ! |3 ety
1 T
s | E c.l.l
AS-206
SCALE [sweer_20F 3

T A



12 1
— T )
PAM 1 2 [zone]
PAM3
PAM
PAM 4
o
r T Y Y \_PAMA4 ] ] _PAMe rs 3 F336 Fs» Fs a0 e H
Fs23 FS 24 Fs 25 FS 26 FS 27 FS28 Fs 29 FS 30 S 31 S 32 FS33 S
10A4 T0A8 A1Z 10A16 10A1 10A5 10A9 10A13 10A17 10A2 10A6 10A11 4
FS1 6Q3718 GR6001 S6 670619 661331 6C0205 GP0202 ss) GG1040 6Q3435 GRr2201 662143 GH1314 GR2202
" L WS L HS, L HS L W37 Q) Hs7 L W37 L W37 o L He L N9, L HeY, L W01 L W0 L W01
L}
10431 1035 10A20 10A24 10A28 10A32 10A36 10A21 10A29 10433 10422 10430 1 10438
_ /;&A 3 10A27 GFa582 GF4583 GF3586 6C0206 59_ GR3201 304111 L 6P0025 57 GA1313 i ca343s 64219 Grs202 59
L W3, L W37 L H37, i L W37, Lo HeY, LN, L HeY, - L HeY, L HIOL L LMoL " L Mol
X / / /
T
— \ =5 1D ; S -
10A39 10A43 10A47 10A51 10A55 10A40 10A44 10A48 10 10441 10A45 10449 10453 10A57
Fs3 GF3585 ca3ns 661110 s}— GR2202 ca4218 GR: 6C0202 GR2201 €61040 GR3201 6C0208 s1)
H37 [ 7 He9) 9
A 10A62 TOAGH 1 10A64 10A72 10A76 —
Fs4 GP1501 GR2121 59 L e 662173 6C1205 6C0201 Q6510 ,.)
Lo w3 L W7 L W37 L _me L _mo w01 L .
TOANALOG
< COOER 1
1
6.1 3
2 HIGH 8 TV T
HEET e 3 | L FS5 G230 Agem 1058 1 ©£0203 GF3STL 61206 6C1201 s F
2 -3 0;
HIGH SPEED GATES HRE . L Wy, L W37, o L Wo L Mol L moL L oL
GATE CMDS R 3 ya
FROM PROGRAMER 4 3 §
b
X >
m| 10A108 10A109 10498 10A102 10A106 10A110 14 10103 10A10 10A111 104118
a1 2 Fsb AN thobos Gas603 Fe i Q3604 s 1oa113 1)_ GF3571 6c1205 cc1201 Grp201 GF9998 0 GF2021 A 66020 ROW 1 ROW 2 now 3 now 4 Row s
S L 5, L HS WS L HS, L H3Y L W37 Y () L HeY, L me9 L W9 o L H69. L W0 L Wo L Wme - L Mo —
PAM 2 J E H5
PAM 3 ) o > &
pana : ‘ I
-
Fs1-Fs10 | | 122 10A119 L
10A116 10A120 10A124 10A128 10A132 O0A. 10A129 10A134
;mm FS7, GQ4103 GP0718 GR1102 GH1311 | cs2301 h GR1089 GR1093 2300 &
Fs23-F5287 L HS5 L H5 L HS, L [D) L W69 E
T SPS.COLUMN CMDS He
(F$29-FS42 1410 5PS)! Z
COLYMN CMDS
ROW CMDS$ 10 SPS ROW CMDS
— Fs1Fs2 | 200 SPS COL CMDS| Ty 10A148 OA ~Toaes 54 10A139 l
! M [rsasy Fs8 1oa136 loaieg erizte Q3719 1oa152 GR1099 " G247 089 er1085 P L
! COLUMN CMDS| DRIVERS 100 sps, L ' H5 L H5. L H69, L W01 ABALOG ANALOS ,‘""‘ SEQUERTE!
| FS23-FS47 COL CMDS HS H37 H euT AT NPUT
. (FSa4, 45, 464
S 50 5PS COL
FROM s
Bt . o =) (5 Ty ]
A 9 201 1 661202 249
% H69, Lomed L WO L me1 L omo L TYPICAL MULTIPLEXER CIRCUIT
Sz #101
50,100,200 SPS ROW CMDS :olio:}a
TFS15-FS22) b
coL1 eyt [
- 10A176 | 1089 2loaid :«;:::: 0A182 é".&‘;:’i H % -
6Q4104 1 EQUIVALENT SWITCH
w7 L W37 () L HeY L s, ROW 1 0’ COPIBURATION
S ABALOS 4 g TONGH
ROW 2 I SPEED GATES
~ SEQUENCER
| e —
ROW S o
L . . ; =
11A18 | Az 11A37 11A1 11A12 11AH22 11A32 11A41 2 ml
Fs 11 Anss 662173 GH1240 3 662143 GLo4o1 how
50565 100 SPS 100 SPS 100 SPS 200 5PS 33/ nes 65, 3 now 5.
[Fs a7 [Fs aa [Fs a5 _ FSa6 7S 47
—
51A1 12A15 1248 12A1 22A1
\___Fs1s] 662021 662107 662107 GR2201 s1 c
y 149 H17 H9 \
- T 7 TIAL3 TIANZ3 114 TiA4Z
- I " | | rs12 f comez o ) 62279 Fe? ) GH1249
51A2 12A16 1249 1242 2242 R s3 HATRIX BOMINCLATORE
FS 16 662001 662137 662107 L | G215 GR3202 _@ 2 \l 66|
H50 H26 18 - s -~ ABALOS RORMAL (51,2 KBS) AND REDUCED (1.6 KBS ) FORMAT CHASELS
| - 2 ComEL
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