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CSQH;F;?HF&%&ILERH\

EARTH ORBIT we o |OWR0CK| H LUNAR STAY LUNAR ROST
soost | £0 | T [ae [ CONT fnerson| <O sep LT RPN (Rl et RNDD) LM
ECS
CABIN INTEGRITY -<—(2~CABIN INTEGRITY. -« CABIN INTEGRITY e CABIN INTEGRITY =
NO FIRE OR SMOKE IN CABIN [<—HO F OR S IN CABIN — NO FIRE OR SMOKE IN CABIN—— NO F OR'S IN CAB— .
NO 02 MANIFOLD LEAKS  F—(75~F N0 02 LEAKS N0 02 MANIFOLD LEAKS 2 LEax O
MAIN 02 REGULATORS 741 OF 25 BOTH 1 0F 2—| __10F2 &
ECS COOLANT LOOPS 10F 2(G] BOTH BOTH ——>-¢ PRIMARY 2 10F2(5) PRIMARY M
ECS RADIATORS 10F 2(5) BOTH BOTH ——-ta—(T)—-(1)- PRIMARY ~(1)4—1 1oF2(5)  PRIMARY(Z :
ECS GLYCOL EVAPS g
SUIT INTEGRITY sl st T
NO GLYCOL LEAK NO LEAK NO GLYCOL LEAK €——NO GLY LEAK— ,
NO EXCESS TAB HUMDITY NO HUMID F—NO EXCESSIVE CAEIN HUMIDITY ——(2 NO HUMID — p
POTABLE H20 TANK POT POT |
WASTE #20 TANK ::
SUIT COMPRESSORS 10F 2 (12] BOTH 10F 2 {12 —H1 1241 0F 212}~ o
SUIT CIRCUIT SUIT CIRCUIT < SUIT CIRCUIT 2 syt CIRCUIT —B
OVBD. DUMPS 10F2 1 OF 2 10F2 E
CRYO - : £
05 TANKS ALL 10——(10—H10) aLL QoH—00—-10 10— ALL o1 2crs
H2 TANKS BOTH < BOTH > — BOTH 10F2
EPS [ A
FUEL CELLS 2]of20F3] AL D——O——0)— ALL~O——B——5 6 ALL—@—E 20F3 (11
AUX BATTERY 1]s 0
ENTRY BATTERIES Y13 20F3] aw B ALL—BO——EO——B)—> B —+—ALL—(E)— 0
MAIN BUSES 10F 2 fe—B80TH — BOTH —BOTH. P —
BATTERY BUSES 10F 2 j<— BOTH > BOTH 2~ BTy —— ¢ -
AC BUSES 10F 2(8 BOTH < BOTH 2 < BOTH
BAT RELAY BUSES T EEA =—BAT RELAY BUS —— — BAT RELAY BUS = e
INVERTERS 10F 3 20F 3 2 0F 3 (2 —20F 3——
AC ®A (1 AND 2) 10F 2 f=—B0TH < BOTH € F—B0TH——— :
DOCKING
DOCKING LATCHES 9 OF 12
GNZ BOTTLES 20F 4
SEQ
SMJC NOT ACTIVATED a 3 A ng AL Td
B SEQUENTIAL SYSTEMS 80TH BOTH:
(1) BASED ON AMOUNT OF WATER AVAILABLE, CONSIDERATION WILL BE GIVEN MUST HAVE CABIN INTEGRITY OR SUIT LOOP CAPABLE OF SUPPORTING =
E«\)Mc::nrzgl:f THE MISSION WITH SECONDARY RADIATORS AND PRIMARY LIFE. ITEMS MARKED BY = ARE REQUIRED TO MAINTAIN SUIT LOOP LEGEND: WS -
(2) LM DESCENT STAGE WILL BE RETAINED FOR TEI IF CONDITION NOT MET ® POk LUTE é‘NZDE(,??L"S'ng,TN',"J‘GT,LL;'"BSPE':E‘;‘LEBS%“'S}EM NOTE: A. T, NOSTAY
@ Lﬁ,g:ﬁ{w"‘ rffm“tls. ;'tégf&‘:&"b THE OTHER IS FUNCTIONING (3) MODE I AND 1t REGIONS ONLY, 0 THEREAFTER .+ NONE
(%) NO REQUIREMENT IF SOURCE OF ACTIVATION CAN BE (SOLATED . CONSIDERATION WILL BE GIVEN T0 CONTINUING AFTER LOSS OF A
(5) MUST HAVE EITHER PRIMARY OR SECONDARY SYSTEM COMPOSED OF .
FUNCTIONING LOOP AND CORRE SPONDING RADIATORS (11) BASED ON FAILURE MODE CONSIDERATION WILL BE GIVEN TO JETT
(6) BASED ON FAILURE MODE, CONSIDERATION WILL BE GIVEN TO CONTINUING HRWITH 1IREMAINING
WITH TWO REMAINING (D 1 OF 2 SUIT COMPRESSORS OR VACUUM CLEANER

\ CSM EECOM MISSION RULES

L 39vd



, MISSION RULES

i

CSM GNC GO CRITERIA
12/1/70,REV A

= EARTH ORBIT TLC EErouRAR ORELT | uwoock [ cike | poweRED DESCENT | LunAR sTAY (é’%}on Bock
e soosr | Cgo' | v | e | T i Lol e POl o | T [T | To |

GNCS/SCS /Y
DEORBIT CAPABILITY (C)
AUTO ATTITUDE CONTROL 3 AXIS 1 3 AXIS —- 3-AXIS 2-Ax1S | 3-L 1S [©)
RATE DAMPING 3 AXIS {1 3 AXIS —>- - 3-AXIS 2-AXIS | 3- 415 O]
DIRECT RCS 3 A5 {1) 3 AXIS —2~] < 3-AXIS > 2-Ax1s | 3-MNis
BMAGS P,Y 1 0F 2—> 10F 2 < 10F 2 — —10F 2-y
BMAGS R 10F 2 “10F 2 1:?2
FDAI 1 OF 2 =t 10F 2 < 10F 2 > 11 2
THC < THC > - THC ;
RHC 10F 2 > 10F 2 10F 2 — 1p 2
EMS k
cMC cMC cMC CMC - CMC—C cMC
1S5 155 1S5 - 1SS 155—p
0SS 0s$ 3 0SS OR VHF——— lE
OPTICS DAC 0-DAC 0-DAC 0-DAC 0-DAC-
NO SOLENOID DR GYD
TVC SERVO LOOP 10F2 | BOTH BOTH REFER BOTH > BOTH=R
DSKY 10F 2 10F 2 1:,’0_"8‘2 10F 2 10F2 4

SPS 1
FU/DX TANK (W/0 LEAK) FU/OX et FU/0X FU/OX TANK ~———FU/0X TNK~
GN2 TANK (W/0 LEAK) 1 0F 2 BOTH BOTH BOTH =
BALL VALVE BANK 10F2 | BOTH BOTH i BOTH -
FEEDLINE TEMP >40° F >40° >40° >40*
FU/OX AP < 20 PSI <20 <20
FLANGE TEMP < 480° F <480° N/A < 480° 480
Pc >70 PSi >70 N/A >70 >70
ULLAGE CAPABILITY BOTH 10F 2 —_— 10F 2 -
HE TANK (W/0 LEAK) 2 HE TNK E TNKe- - HE TNK =
SM RCS |
HE TANK (W/D LEAK) 30F4 | ALL 3 OF 4 30F4 ALL 3 OF 4 30F4- —»| 30F4
NO LEAK BELOW S0 VLV 30F4 | ALL 30F 4 4 0F 4 ALL —| 40F4
PKG TEMP >55° 30F4 | ALL |e—30F 4—>] 30F4 —| 30F4
THRUSTERS R )
CM RCS ANS
HE TANK (W/0 LEAK) I8 < 80TH e ONE
MANIFOLD (W/0 LEAK} BOTH > H ONE
NOT ARMED 0T ARMED — _
3

® sancs MCTIE LAY L 3T sra conomons cccevo. [N o reaoweue

MAY BE DEGRADED}

MUST HAVE SUFFICIENT ULLAGE FOR

ASSUME LM CAN PROVIDE A GOOD

@ DEORBIT
®

ALIGNMENT

DATE 1/11/7

= NONE

CSM G&C \

¢ 39vd




CSM SYSTEMS DATA .

SOURCE NR/TODD
11/30/70

DATE

PAGE 3
FUNCTIONS POWERED THRU CB

l SPS
GAUGING
AC1
4 OFF
AC2
TELCOM
GROUP 1 GROUP 2
Act 4
O
OFF S
g; —_
AC2 Zz
W a
[-«]
ECS GLYCOL PUMPS O
OFF
ar: acr ™,
( X  — SUIT COMPRESSOR S|
AC2 AC2
1 2
AC1
o
{@E%E)) OFF
—y
AC2
| AC1 SUIT COMPRESSORS AC2 1
A @B $c A ¢8 $C
PWR TO~ ; PWR TO i PWR TO i PWR TO i PWR TO = PWR TO
SUIT 1 sur i suir I suit i suir i suir
COMPRESSOR | COMPRESSOR | COMPRESSOR | COMPRESSOR || COMPRESSOR || COMPRESSOR
1 AND/OR 2 l 1 AND/OR 2 : 1 AND/OR 2 I I AND/OR 2 : 1 AND/OR2 | | AND/OR2
| | |
(SWITCH SELECT OUTPUT)
[ AC1 ECS GLYCOL PUMPS AC2 =
PA B ¢c ®A $ B $C
1 1 i i 1
PWR TO I PWTO I PWmTO I PWRTO I PWRTO I PWRTO
GLYCOL | GlvcoL @I GLycoL | GLYCOL | GLYCOL § GLYcoL
PUMP I PUMP I pump I PUMP I PUmP I PumP
10R2 I 10R2 I 1or2 I 10R2 I 10RrR2 I 10r2
. 8 (swWIICH SE’“ﬁﬁT QUIPUT) 3 i
AUTO CONTROL .A‘uro"cENW&'I' MANUAL AUTO CONTROL |
GLY EVAPINLEY gGLY VIV TO ,CONTROL EVAP B Giy evap 1
TEMP § SUITHEAT lsmm mess B 1zo & stEAM 1
o EXCHANGER & VLV 0 press 2
SIS L
LEGEND:

LINE BETWEEN CIRCUIT BREAKERS
s DESIGNATES DUAL POWER TO FUNCTION
mememm  DESIGNATES SIMILAR FUNCTIONS
memmemsm  DESIGNATES DIFFERENT FUNCTIONS



CB EFFECT
PNL 4

PAGE 4

EFFECT OF CB OPENING
oS (REMAINING FUNCTION)

GAUGING
ACY
4 OFF
AC2
[ TELCOM
GROUP 1 GROUP 2
ACt
OFF
AC2
ECS GLYCOL PUPS
OFF \\
. o act®
( > — SsuIr COMPRESSOR —/
AC2 AC2 y
2
AC1
OFF
AC2
ACH SUIT COMPRESSORS AC2 |
Y o8B ®C PA @B $C
i [ [ |
SUIT COMPR | SUIT COMPR E SUIT COMPR = SUIT COMPR = SUITCOMPR I SUIT COMPR
WILLRUN | WILLRUN WILLRUN | WILLRUN  f WILLRUN T wiiLruN
on20PwR B oNzgPwR | ON28PWR § ONZAPWR | ON20PWR | ON 20 PWR
ATREDUCED 0§ ATREDUCED § ATREDUCED || ATREDUCED | ATREDUCED B AT REDUCED
RATE I rate I RraTe I RATE I RATE I RATE
AC 2 AVAIL : AC 2 AVAIL l AC 2AVAIL | AC 1AVAIL l AC 1 AVAIL : AC 1 AVAIL
l -
(SWITCH SELECT OUTPUT)
f ‘ AC1 ECS GLYCOL PUMPS AC2 =)
b A ¢B PC dA B PC

GLYCOL PUMP § GLYCOL PUMP = suvcor pume ! Guvcow pume ! ciycol rume § GLycol pump
WILLRUN ON § WILLRUN ON | WILLRUN ON § WILLRUN ON § WILLRUN ON ¥ wiLLRUN ON
20 PWRAT | 20PWR AT 1 20 PWR AT 20PWR AT § 20 PWR AT 20 PWR AT
REDUCED RATE j REDUCED RATE g REDUCED RATE § REDUCED RATE § REDUCED RATE § REDUCED RATE
AC2AVAIL | AC2AVAIL  y ACZAVAIL _ § AC TAVAIL | ACTAVAIL  § ACTAVAIL

H §— (SWITCH SELECT OUTPU Tyomtt |

1 LOSS OF AUTO ]
LOSS OF AUTO CONTROL  conTROL GLY BLOSS OF mANuALE LOSS OF AUTO g
OF GLY EVAP | NLET viv TosuiT WCONTROL gy DEONTROL 0
TemPMANUAL availy B T 8 vap stean LT miNFUT TO GlY

i 2 EvAp & STEAM

a (MANUAL AVAII.g PRESS U bess i

LEGEND: \

LINE BETWEEN CIRCUIT BREAKERS
—— DESIGNATES DUAL POWER TO FUNCTION
mmmmmm  DESIGNATES SIMILAR FUNCTIONS
mmmmmmm  DESIGNATES DIFFERENT FUNCTIONS

CSM SYSTEMS DATA

11/30/70

DATE

SOURCE NR/TODD




NS POWERED THRU CB

PAGE 5

NONESS BUS
MNA

OFF

MNA MNB
H‘E;! SHSR y‘i;i SHSR
VOLTMETER WVOLTMETER
{MALN BUS AI AN BUS B)

i m—

i
MN A VOLTS | MAIN B VOLTS

EPS SENSOR SIGNAL
AC1

ONUN SN

VOLTMETER

AC BUS §-fiA- J8-0C)
M

ACBUS 1 VOLTS (@A)

AC2 '

O/V-U/V SNSR

YA
(AC BUS 2-FA- @B-0C)
o
AC BUS 2 VOLTS (BA)

EPS SENSOR UNIT

r-—C/W—| LM PWR-1

MNB

c/w W

MNB —NVERTER CONTROL . ] —BAT RLY BUS=—
1 2 3 r—A DC BUS B=— 1 ACBUS 2=} BATA BAT B
BAT RLY BUS : BAT RLY 8US [ BAT RLY BUS BATRLY BUS unur BUS BATALY 3US | BATRLY 8US BAT BUS A BAT BUS B
10 10 10 1 30 10 10 10
iNvi-De | iNv2-D¢ : lea D¢ MNAUNY ] MNBUN actronv- laczom. BAT ALY BUS BAT RLY BUS
INV 1-AC 1 TNV 2-AC 1_ | INV 3-AC 1 SNSH AV SNSR /N SNSR
INV3-AC?Z IT‘V‘IF}"' m (AFTER 1y t.nrm :o/\.r oIS - :oﬂwmiw
| TRIP) 1 mie CONNECT | CONNECT
. . BELAY * RELAY
IVIRONMENTAL CONTROL SYSTEM RADIATORS ) BATTERY CHARGER )
|_CONT/HTRS_'| l—HTRS OVLD—l BAT A BATB
_' MNB BAT A BATB CHG CHG MNA MNB AC PWR
PRIM 2 RAD HTR 1 PRIM 1RAD HTR PRI I owie cior 10 Vewarto 1 osarcHer BAT CHGR I parchor
IING NTROL CKT 1 CONTROL EX1 RADHR | asec baTBus A | sareuse | 1 (SWITCH SELECT INPUT)
'Jg\gl_é'iﬁﬂﬂ 1 MANUAL 12 FLOW O/LSNSR | RADHR TATC W | EATE/C M | 1
TEZ AUTO FLOW \ PROPORTIONING 1 O/L SNSRS BUS TIE t ﬂL 1 H
PROPORTIONING CONTROL BATELS A BATBUS B i
MANUAL T 1 FLOW I RAD PRIM INLET I vmercm | vmarcm | 1
PROPORTIONING 1 TEMP METER & PCM | 1 1 '
: SONROL_____ i 1 1 .
MANUAL SEL RAD I & 2
— ENVIRONMENTAL CONTROL SYSTEM —
I~ TRANSDUCER 1
= | WASTE/POT HyO  p=—————1——PRESS GROUPS 2 =1 T TEMP
B MNA MNB MNA MNB MNA MNB MNA MNB
H WASTE & WASTE & PRESS METERS | PRESS METERS & PRESS METERS & | PRESS METERS & | TEMP METERS & | TEMP METERS
ROL OF POT H,0 FOT M0 A Pca PCM FCR -
M2 QTY METER QTY METER Qg FLOW =
[ Q!
C:TD B o GLY EVAF FIIR %ﬁm RAD PRIN o
STEAM OUTLET (& C/
oLy GTY ST |t eur— SR
GLY DISCH [PCM ONLY) PRIM & SEC
i -y ———— oUrLEr
ENTAL CONTROL SYSTEM 1
|20/URINE-| I A:;1 CABIN FAN Afz -1
P HTR r 1171 AC
MNB da b8 e ba b8 éc
1 wanua CABIN ; CABIN LI e 1 cann ! CABIN
F svg;?%) 25 FAN 1 p AN : FAN 1 FAM 2 FAN 2 I rana
1 v 1 ac i v
| o ! ' LA I e
ELECT OUTRUT) panEL 201 1 PANEL 201 pRAMEL 201
AUTO CABIN
o} ST R e o ot
STRIP HTRS 2 | R
(CONTINUOUS) AC UTIL PWR=—————1
FICS_| N
MNB
OPTICS

5

MNB

CONTROL
OF TRNSFR
4 PAR TO M

{1 OF 2)

LM
PWR-2
MNB

CONTROL
OF TRNSFR
APVR TO M

(2 OF 2}

CONTROL OF

RESET




FUNCTIONS

POWERED THRU CB

ELL PUMPS —————) MAIN BUS TIE BAT CHGR NONESS BUS [ EPSS
2 3 BAT A/C BAT B/C AC1 MNA MNA
USSR SNSH
| AC1 vou:erea ' "@v LTHAETER
A i aws A | w\m U5 8)
u MN A VOLTS ' AN B VOLTS
OFF |t OFF :
o}
AC2
R
OFF AC2 MNE r—INVERTEHZCONT OL—l
I
INTERIOR LIGHTS ; nzrnw ws g BATRLY BUS : BAT ALY BUS
FLOOD avipe | INU? ANV 3-pe
| ; ! TNV 1-AC V2-AC 1| INV 3oA
— ] '—vJ:éTl"“-L'E-'-
1 FIXED
—ENVIRONMENTAL CONTROL SYSTEM RADIATORS =} =
—CONTROLLER=—) |—CONT/HTR8—| —HTRS OVLD=y
AC1 AC2 BAT A BAT B
freow b Tarow PRIM 2 RAD HTR PRIM | RAD HTR PRI b owis
rrOPORTIONING | PRoPORTIONING | _CONTOL CKT CONTROL CKT RADHR | & seC
CONTROL JCONTROL AUTO THINGFR KT MAMUAL 7 FLOW O/LSNSR | 'g\/E ;mks
Bt
(switch seLect outnuD) PROPORT 1ONINE, ConmoL I
OFF PWR TO I 0 MANUALT T FLOW RAD PRIM [LET I
RAD 1SOL | RADISOL PROPORTI ONING TEMP METER & PCM I
OFF vivsiaq g VL8243 SIROL | |
MOTORS g MOTORS MANUAL SEL RAD | & 2]
[ ENVIRONMENTAL CONTROL SYSTEM =
INSTRUMENTS I
sCl EGU'P_I |—POT H,0 HTRﬂ |—H20 ACCUM==——=y WASTE/POT Hy0 =
NONESS r—1_s{55—-2ﬂ HATCH MNA MNA MNB MNA MNB
: 1 MM DC BUS I MHN DC BUS A POT H,0 HR A:POT HOHTR &l swiTCH - SWITCH WASTE & WASTE & PR
acketo | orsre so et (SWITCH SELECT QUTPUT) CONTROL OF, CONTROL OF POT H,0 POT H,0 L
(NOT USED) Prosci s | uniwscrout- ouner TN s ACCUM 1 ACCUM 2 QTY METER Qry meTer | P
! &::::SN . I;:;S:F:: | e CONTROL CONTROL (Al[-;{ROEC:)ND : (AUTO AND & PCM & PCM A
I (SW SELECT INPUT-{NONESS BUS SW) :N()E\;ng :R'OE‘;CSW " DIRECT) 21.
INO (NOT 1 (nor 4 2
: useo) | USED) ! gll
: ENVIRONMENTAL CONTROL SYSTEM
SECONDARY COOLANT LOOP 1 ~WASTE H,0/URINE = | —
RAD HTR p=—=XDUCERS= DUMP HTR  rew
AC2 MNA MNA MNB MNA MNB (f)A
3 1 SEC GLY PUMP SEC RAD HTR METERS & PCM | METERS & PCM MANUAL I manuac CABIN
CONTROL CKT FOR SEC GLY | FOR SEC GLY conmoL oF | CONROL OF FAN 1
(SWITCH SELECT OUTPUT) TCRAD THU DIS WASTE WO & | WASTE HO &
INTROL i & OUTLET METERS | TACCUM SEC | ACCUM SEC URINE DUMP URINE DUMP
8 PCM ary HTRS A HIRS 8
1 A | e e (SWITCH SELECT QUTPUT)
1 SEC STEAM | SEC STEAM STEAM DUCT MTR1 & ] STEAMDUCT HTR 2 &
i PRESS PRESS WASTE HZOBURINE DUMP; WASTE HJO & URINE DUMP
STRIP WTRS | STRIP HIRS 2
! (CONTINUOUS] ! (CONTINUOUS)
' GUIDANCE/NAVIGATION ]
: POWER 1 T r IMU HTR 1 ~—COMPUTER=—— ——OPTICS \ A
AC1 AC2 MNB MNA MNB MNA MNB MNA MNB
G&N C/W IN : G&N C/W IN INERTIAL HIRS IN = HTRS (M = COMPUTER COMPUTER OPTICS OPTICS
LEB sUB- PIPA PA
SKT A 3CT SXTE3CT B T — G
RECTICLE LAMPS : RECTICLE LAMPS T "g'l!‘ﬁfs'l!_ ‘%Lﬂ?s—
EYEPIECE EVEFIECE
(SWITCH SELECT QUTPUT)
——
J
1T BREAKERS
OWER TO FUNCTION
. FUNCTIONS

NT FUNCTIONS




CSM SYSTEMS DATA

SOURCE NR/TODD
11/30/70

DATE

b
BAT
AC1 AC1
A
u
OFF OFF | +
- : \ [0}
AC2 AC2
T INTERIOR LIGHTS
INTEGRAL I FLOOD
DIM
1 R
2
OFF BRT OFF BRT
—
r INSTRUMENTS 1
r_Ess_‘ l..—gc| EQUlP—-—_‘ |—P
MNA MNB NONESS —1 —SEB—2-—-‘ HATCH il
1
OPNL INSTR | OPNL INSTR | MHBCEUS | M DC BUS I MN BCBUS A POT H
c8's1,2,3,4|CB's1,2,3,4 AORS I xexeto 1 ornio sen st M
ONPANEL | ON PANEL (NOT USED) F1osar msm | utisciour-| OuTLEr
276 276 I QUILET OM ‘ LETS-LEB ' RHEB-22Y MANY
1 PANEL 164 . 162 & 163 CONY
i T5W SELECT INPUT-(NONESS BUS 5W) i
1 2
i Ty (MOT I (nor
| l USED ) I LSED)
L
r SECONDARY COOLANT LOOP
RAD HTR ‘—XDUCER
AC1 AC2 MNA MNA
SEC GLY PUMP : SEC GLY PUMP SEC RAD HTR METERS & PCM | M
{SWITCH SELECT OUTPUT) ' —-&%%I:%g%ﬂ—' ;m steaty: | ¥
EVAP TEMP CONTROL I a gJTLET METERS ACCUM SEC a
& PCMm T
I %LY EVAP
I SEC STEAM |56
i PRESS PR
L]
r GUIDANCE/NAVIGATIO
[ POWER ] f IMU T IMU HTR
AC1 AC2 MNA MNB MNA MNB
GAN C/W IN I G&N C/WIN INERTIAL INERTIAL HIRS IN = HTRS (M
LEB LEB sue- SUB- HPA PiPA
SXT & 5CT | SXTE3CT SYSTEM SYSTCM TG E “RIG
—oFicy s

RECTICLE LAMPS 1 RECTICLE LAMPS
EYEMECE EYEPIEC!
(SWITCH SELECT QUTPUT)

LEGEND:

LINE BETWEEN CIRCUIT BREAKERS
——— DESIGNATES DUAL POWER TO FUNCTION
memmmma  DESIGNATES SIMILAR FUNCTIONS
= DESIGNATES DIFFERENT FUNCTIONS




OF CB OPENING

NING FUNCTION)

PAGE 6

NONESS BUS I EPS SENSOR SIGNAL 1 r c/w 1
MNA MNA MNB AC1H AC2 MNA MNB
MO MM BC I nOMNDC NGO AC BUS | ] MO AC BUS 7 MN & CB MN A CB
BUS A VOLT BUS B VOLT VOLTAGE SEMSING OR Pam | VOLTAGE SENTING OR PCM WILL PWR WILL PWR
SENSING O PCML  SEMGING OR PCM AC BUS 1 LITE I AC AUS 2 LITE W /W
MM BUS A AT Ol (AW QN CAY)
UMDESVOLT 1 unoevelr 1
UTEONEM) v Live ON ICAW) !
OFF
MNB r—INVERTER CONTROL 1 — EPS SENSOR UNIT === ~—BAT RLY BUS=—)
1 2 3 —A DCBUS B— 1 ACBUS 2= BATA BATB
IF IF
N
<L:E<; TROL |c0Nm0L I CONROL [eaumonmasnin- cwnow\vnmno NO AC BUS 1| NO AC BUS 2 BATB CB BAT A CB
T |LE | LEFT MORMAL-BO0ST ~ACKI NOIMAL-BOOST-ACK | YOLTAGE | VOLTAGE WILL PWR WILL PWR
BASED ON iNvi1-aC 2 Vv -oc INV |- DC Isw ,N ACK ONLY SENSING BATRLY BATRLY
Ny ON ACy® iNvaeoc BINvI-act | onvi-ACH TRATIAL "N WILLLRE AINITIAL AV WILL BE NO AC BUS 2 BUS aUs
INV 2 ON INVz-aC2 | :H\\;g —Dbécz | N2-bc Nipicatep Y AlINDICATED 8Y M/a fCW LITE on ] /W uTE OR
INV 3 - Acy g 'NV2-AC Huniess sw FLACEH A lUNLEss sw piActo. forv DISCON-) O/ DISCON-
| A | o L 170 NORMAL, NECT NECT
IF SW IN NORMAL- (IF SW 1N NORMAL-
NO Errerr ON MN A INO EFFECT ON MN B
vVl Tuv cxr
'ONMENTAL CONTROL SYSTEM RADIATORS r ——=BATTERY CHARGER —
r_CONT/HTﬁs—" r—HTRS OVLD—1 BAT A BATB
BAT A BAT B CHG CHG MNA MNB AC PWR
PRI 1 & SEC RAD J PRI 2 & SECRAD PRI2 & 1 PRI BAT B/C I BATAKC MM B CB MN A CB LOSS OF
HTR CONTROL LEFT | HIRCONTROL LEFT, SECRAD | RAD HR MM BUS | mnaus WILL PR WILL PWR BAT CHGR
“MANUAL CONTROL AUTO 1 OF 2 FLOW HTR O/L o/L TIE LEFT TIE LEFT CHGR CHGR
oF  ¥3rlow | B sensing | sensing [T A GG | —Xrecns
*] PROPORTIONING LEFT || .-immral. CEN::;:; Ocz LEFT | LEFT MAUBATC | THRU BATC
P e 1 FLOW PRO = ckt CKT
. LC%S'\S"OF M‘NU:L'-L g et | BAT A VOLTS : BAT B VOLTS
; ROL OF 1055 OF FiM 1 M BATC POS. O BATC POS.
AD ISOL VLVS * INLET METER & PCM L
: ENVIRONMENTAL CONTROL SYSTEM
'n TRANSDUCER
WASTE/POT H,0 =1 ===PRESS GROUPS 2 = N TEMP
MNA MNB MNA MNB MNA MNB MNA MNB
MN B CB MN A C8 MN B CB MN A CB MM B C8 MM A CB MN B CB MN A CB
WILL PWR WILL PWR WILL PWR WILL PWR WILL PWR WILL Pyl WILL PWR WILL PWR
WASTE & WASTE 8 ALL CKTS ALLCKTS CKIS CETS CKTS CKTs
POT HyO POT Ha0 105 OF TO% of o7
= QTY METER | QTY METER COZPART | Fugm M) CAW
8 PCM & PCM PRESS METER & pansTER
& PCM ALARM
AL CONTROL SYSTEM '
'URINE1 f 1 CABIN FAN 2 ]
‘R r AC1 17 AC2 =1
MNB bA b8 dc ba b8 dc
MN A CB AVAIL FAN 1 1 FAN 1 FAN FAN 2 | FAN2 1 FAN2
'O URINE & wiLL | Wi | W WiLL wiLL | W
ASTE HyO DUMP HTRS OPERATE OPERATE OPERATE OPERATE OPERATE OPERATE
SW SELECT A) onzgewe | oOnzgrar | oN2gEeR ON 20 PWR ON 29 PWR ON 20 PWR
AN 4 CB WILL PWR ] (] _._.—-—-l——--—-—t————-—-
TEAM  DUCT & LO5s OF /0 10 LGS OF @8 100 Loss OF B¢ 10
TRIP HTRS 1 UTIL OUTLETY UTIL outLer I utiL OUTLET
PANEL 201 = PANEL 20 I PANEL 201
} LOSS OF
| AUTO CABIN
— \ 1 TEMP CONTROL
' ! L AcuTiLPwR —]
MNB
MN A CB
WILL PAR
OPTICS
)

PWR TO M

LM PWR-1
MNB
LMPWR 2 CB
WILL SUPPORT
TRNSFR AND
PWR TO M

Lv
PWR-2
MNB

LMPWR T CB
WILL SUPPORT
TRNSFR AND

LOSS OF CM
CONTROL OF
RESET(1L M CAN
OVERRIDE)




EFFECT OF CB OPENING
(REMAINING FUNCTION)

'——-—FUEL CELL PUMPS-——_‘ G/N '——MAlN BUS T15—'| BAT CHGR NONESS BUS
1 2 3 PWR BAT A/C BAT B/C AC1 MNA
£ AC1 §
A
| u Eé
F oFF |5 OFF
[0}
2 AC2
OFF AC2 MNB 5
f INTERIOR LIGHTS 1 ]
r SED
INTEGRAL i FLOOD 1 JASED ON
— INV 2 ON AC?2
1 FIXED
——ENVIRONMENTAL CONTROL SYSTEM|
'—CONTROLLER—"l '_CONT/HTRS
AC1 AC2 MNA
LIMITED FLOW '
1 1 FLOW PRI 1 & SEC RAD | PRI 28 SECRA
ROPORTIONING 2 o R TIONING | B CONTROL LEFT
LOSS OF PARTO | CONTROL AVAIL | "MANUAU CONTROL 1 AUTO | DR 2
o soumon | useacn | B 1arion fior g
(VLvs REMAIN |LOSS OF PWR _PROPORTIONING LeFT__ | ’,"‘T;‘t’ow el
2 OFF IN LaST  IORAD SSOLATION LOss OF MANUAL Vo eey
POSITION) | OIROL (ORL At 155 OF PRIM
OFF BRT OFF BRT |‘:hr°sn§o?Fr:ws"U, RAD 15OL vivs * INLET METER &
r - ENVIROTR
T INSTRUMENTS - | ——
[ ESS— [—SCl EQUIP————=  [—POT H;0 HTR—) =—Hj -/
MNA MNB NONESS l——‘\—SEB—'Z—ﬂ HATCH MNA MNB MNA MNB
MN B CB MN A CB 1 ' lossor | LossoF MN 8 8 MN A CB 1 swiTcH
WILL PWR WILL PWR (e LPANEL 2 | PANEL227 AVAIL 1O ] AVAILTO ZONFioL | controL
OPN'LINSTR OPN'L INSTR 1 ourer 1 g j oune POTHO WM 8 | POTHOHT A | o accum § OF ACCUM
: . 4
O PRngLS7e | ON PaNEL T76 1 | ounes (SWITCH SELECT QUTPUT) ZIEFT | LFFT
(NOT 1 (vor I (not | (NoT MN B CB WILL MNA B WILL [MANUAL | MANUAL
USED) 1 USED ) 1 USED ) USED) PWR PRI PWR PR{ ACCUM | ACCUM 2
i H I EVAPH,O FLOW | EVAPH,0 FLOW [ Avall | avan
r ENVIRONMENTAL CONTROL SYSTEM
f SECONDARY COOLANT LOOP -1 rWASTE HZO/URlNE1
RAD HTR '—XDUCERS DUMP HTR
AC1 AC2 MNA MNA MNB MNA MNB
AC 2 PWR AVAIL ' AC | PWR AVAIL PRI 12 MN 8 CB MN A CB MN B CB AVAIL MN A CB AVAIL
7O SEC GLY PUMP | TO SEC GLY PUMP RAD HIR WILL PWR WILL PWR TO WRINE & TO URINE &
CONTROL CKTS CKTs WASTE HO DUMP HTRS 1 WASTE HyO DUMP HTRS
(SWITCH SELECT OUTPUT) LEFT (W SELECT B) | _tswseECT A
—— ; o or e o — T
EVAP CONTROL I B STRIP HRS 2 | STRIP HIRS 1 |
|
f GUIDANCE/NAVIGATION 1
f POWER 1 r IMU 1 ——IMUHTR=—— '—COMPUTER—" r OPTICS ]
ACH1 AC2 MNA MNB MNA MNB MNA MNB MNA MNB
AC 2 PWR AC 1 PWR MN B CB MN A CB MN B CB MN A CB MN B CB MN A CB MN B CB MN A CB
AVAILABLE AVAILABLE I WILL PWR WILL PWR WILL PWR WILL PYR WILL PWR WILL PWR WILL PWR WILL PWR
1 | MU 1MU HTRS HTRS COMPUTER compuTRR | OPTICS oPTICS
(SWITCH SELECT QUTPUT)
LEGEND:
LINE BETWEEN CIRCUIT BREAKERS
———— DESIGNATES DUAL POWER TO FUNCTION
mmmmm=m  DESIGNATES SIMILAR FUNCTIONS
mmmmm=n  DESIGNATES DIFFERENT FUNCTIONS




CSM SYSTEMS DATA

SOURCE NR/TODD
11/30/70

DATE

[————FUEL CELL PUMPS ————————  G/N ——Maj
1 2 3 PWR BAT A/
AC1 AC1
o = A
u
OFF @ oFF |7 @
AC2 AC2
[ INTERIOR LIGHTS
INTEGRAL I FLOOD
2 OF
OFF BRT OFF BRT
—
T INSTRUMENTS 1 -
[———ESS— SCl EQUIP——— [~
MNA MNB NONESS I—'I—SEB—Z—| HATCH MNA
MN B CB MN A CB ' lossor ! lossoF | LossOF MN B CB
WILL PWR WILL PWR 1 1 227 AVAILTO
en | s RS e R Fotiyo
ON PANEL276 | ON PANEL276 1 | outErs (EwtcH
(NOT I (nor I (ot | (Nor MN B CB Wi
UsED) : USED) : usED) Leeo) :Xf:mzo Fig
— SECONDARY COOLANT LOOP
RAD HTR r—XDUCERS—'
AC1 AC2 MNA MNA M
AC 2 PWR AVAIL ' AC 1 PWR AVAIL a2 MN B CB MN A
7O SEC GLY PUMP I TO SEC GLY PUMP FAO HIR WILL PWR wiLL
CONTROL cKTs cx
(SWITCH stLect ouThUT) LEFT
T LOSS OF SEC RAD
LOSS OF SEC IN & OUT METERS
EVAP CONTROL I 4 Fom
[} GUIDANCE/NAVIGATION =—|
POWER ) r IMU 1 r IMU HTR=———y [
AC1 AC2 MNA MNB MNA MNB
AC 2 PWR AC 1 PWR MN B CB MN A CB MN B CB MN A CB !
AVAILABLE 1 AVAILABLE WILCPWR WL PR WILL PR wiLL P I
(SWITCH SELECT OUTPUT) ‘
LEGEND:
_ LINE BETWEEN CIRCUIT BREAKERS
e DESIGNATES DUAL POWER TO FUNCTION
mmmmm=m  DESIGNATES SIMILAR FUNCTIONS
e DESIGNATES DIFFERENT FUNCTIONS




>OWERED THRU CB

PAGE 7

AUTO RCS SELECT

 B/D ROLL 1T PITCH 1M YAW 1
B2 D2 A3 Cc3 A4 c4 B3 D3 B4 D4
MNA
9 OFF
21 -Z/12 +Z/22 —X/23 +X/13 +X/14 —X/24 —X/15 +X/25 +X/26 -X/16 1
. 1T INTERIOR LIGHTS 1
ITCH ™ YAW -/ NUMERICS FLOOD INTEGRAL
MNB MNA MNB
{ AuTO COIlLS AUTO COILS | AUTO COILs
l SMRCS SMRCS | SMRCS
ENG A3 & 4 ENGB3I & 4 ENG BJ & 4
& Cik4 4 D344 I&DJ&4
" | TMENG CM ENG I TMENG
l|23, 14,13, 24 15,26, 25, 16 | 15, 26,25, 16
LECT OUTPUT) I (SWITCH SELECT GUTPUIT)
FLOOD
DIM FIXED
OFF BRT OFF BRT OFF BRT
r—-—'FLOAT BAG 1 SEQ EVENTS CONT SYSTEM —
1L FIZLRL 3CTR — ; LOGIC X = I APYRO ARM—|
POST LDG G
MS ——— —DOCK PROBES— : = 2
MNB MNA MNB O
_ EMS PRIM P SEC F
: SPS THRUST CAPTURE ' CAPTURE
&rséélﬁ r%?gk | LAKCH MOTOR [] 1 (]
T8I B _—
[
TR g — VENT=— OFF N’ sare
1
1
1
" 1 I——FLOAT BAG—I SEQ EVENTS CONT SYS —
OT VLVS=— ( 1 2 3 A-LOGIC-B A—ARM-B
B-MNB BATA  BATB FLT/PL BATA  BATB BAT A BATB
LYS |ARM SPS RLYS BATBUS A TOU BATBUS K10 I F/PLBUS TO BATBUS A TO 1 BAT BUS B TO BAT BUS A TO | BAT ALS B T
;PING FOR GAUGING FLOAT B'IARGOL | FLOAT BAG [ FLOAT BAG SEC;A NAE‘SSC 'thg B MESC SECS A SW'h=p cECSE Sw's -
PN A AUTO OPH 1 CON 2 CONTROL 3 CONTROL LEGIC LOGIC BUS LOGIC ARM
a2 :mn&vs‘; b1 ekt : KT ekt meconVrccan | Crmo A ! o m
N-OFF Ilmr_r' e I FosTLoG | (MANUAL | A LEs MIB PR, "yt ik e
e DYEmARER | SYsA 5Ys.8 v ser | "EAM%L
— ti-mor 'C%ﬂ—"_
N Jvivs sys s < | WM
| RECMD
k CSM/IM FINAI.' CEMSUM FINAL
—SEPiA D sEplaz
31V B/LM SEP | EIVBAM sER
I

LEGEND:

LINE BETWEEN CIRCUIT BREAKERS
DESIGNATES DUAL POWER TO FUNCTION
DESIGNATES SIMILAR FUNCTIONS
DESIGNATES DIFFERENT FUNCTIONS




FUNCTIONS POWERED THRU CB

A/C ROLL B/D ROLL
STAB CONT SYSTEM e 1 [ R
Al c1 A2
TVC
AC 1 AC1 AC2
MNA
TVC SERVO ) _BMAG 1 & FOAI | | _BMAG ?
switch SCSAUTO AV 1 "FDAI 2 Fp—
SELECT TSCSRATECMD SCSAUTOAY
oUTPUT) TSCSATTHOLD 1 CIAP T8 OFF
SCS MIN IMP__ | GDC
GFFR T4 TVC SERVO 1
GDC | SCS ANALOG PCM - .
RHC 1 FOR MTVC ]
TVC SERVO 2 | MNB
SCS ANALOG PCM |
{SWITCH SELECT QUTPUT) +Y -Y ~Y +Y | +2/11 -Z/21 ~-2/12 +2/22
= STABILIZATION CONTROL SYSTEM
ECA/TVC l_ DIRECT ULL - CONTR/ DIRECT _r— A/C ROLL—-| r—B/D ROLL T PITCH 17 YAW =
AC2 MNA MNB MNA =1=MNB MNA =2= MNB MNA MNB MNA MNB MNA MNB MNA MNE
SCIRATLCMD g piect | DIRECT RHC 1 FOR 1 RHC 1 FOR RHC 7 ' RHC 2 FOR AUTO COILS * AUTOCOILS | AUTO COILS B AUTOCOILS | AUTO COILS | AUTO COILS AUTO COILS | AUTO Cail
SCSATTHOLD } cons oF | ColLs OF DRCT CONTROL | DRCTCOM- | FORDRCT | prRCTCONTROL [ SMRCS ENG | smrcs ENG SM RCS SAARCS SMRCS SMRCS SMRCS SMRCS
SCSAUTOBY | s RCS ENG | SMRCS ENG | ALLSMENG | ROLOH CONTROL | ALLSMENG ALaze ] Alaza ENGHI &7 ENGBIA&Z ENG A3 & 4 ENG A3 &4 ENG B3 & 4 ENG B3 &
IVCSERVO 2 | psg 03 A4RCI OR 1/2 OF ALL 1720F ALL | ON 172 OF oR120FALL fCIAZ | Cra2 L0142 lyoraz 8 CI&4 LCIA4 8 D384 lapias
(SWITCH SELECT] WITH | witH SM AXES I sm axes ALLSM | sm axes CMENG IeminG CM ENG | THENG CM ENG 1 CMENG
PUSHUTTON | PUSHBUTTON | “ALLCM ENG — |'CMSYS 2 ANES | TALLCM ENG I Wiz, 2h, 22 112,20, 22 | 23, 04,03, 24 1 23, 14, 10, 24 | 0, 26,28, 16 ) 15, 26,28
MTVC WITH RHC | ON MDC 1 ON MDC 1 OR SYS 1 H CMSYS2 5 ORSYS) 1 . .
(NOT SWITCHABLE ) 1 ] | | I
' {(SWITCH SELECT OUTPUT) (SWITCH SELECT OUTPUT) I (SWITCH SELECT QUTPUT) | (SVATCH SELECT OUTPUT) | (SWITCH SELECT OUTPUT) (SWITCH SELECT QUIRUT
v [ FLOOD
STABILIZATION CONTROL SYSTEM 1 DIM FIXED
— ORDEAL CONTR/AUTO—| LOGIC BUS 11 SYSTEM—I 1
AC 2 MNB MNA MNB 1/2—MNA=-3/4 1/4 =MNB=2/3 MNA MNB
BMAG 2 HIRS
ORDEAL | ORDEAL RHC 1 & 2 RHC 1 & 2 LOGIC LOGIC LOGIC LOGIC W'mﬁ—w‘
BOXFOR |  BOX FOR BRKOUT SW'S BRKOUT SW'S BUSES BUSES BUSES BUSES |t e O
LOCAL/ | LOCAL/ THC ENABLE THC ENABLE 142 384 184 2843 A —— —TNERTIAL
VERTICAL VERTICAL | AUTORSs — | AUTORCS GOC (INERTIALY oot aw
ATTITUDE | ATTITUDE im:m 1 i;l:gu 505 AUTD AV 1 IVC SERVO TRAMSFE
GDL —ENTRY
! MESC A | mescs (FDAI | _5C5 MIN IMP 2
I | 1 GDCENTRY
1 1
1 l (SW SELECT TO TVC  SERVO ASSY | OR 2) POST LDG
I REACTION CONTROL SYSTEM 1
I_CM HEATERS SM HEATERS '—PRPLNT ISOL—l — RCS LOGIC mam N | EMS 1 ——DOCK PROBE =4
1-MNA 2-MNB A =—NNB= C B =MNA=D MNA MNB MNA MNB MNA MNB MNA MNB
DIRECT COILS | DIRECT COILS | SM CIUAD A PRI | 4M GUAD | Sm GUAD B P VM QUAD |SMQUADRE D | SMOUAD A & € | RCS TRRISFK 8 RCS TRNSFK [ EMS PRIM v ogeC
OF CMENG | OF CMENG ORSECHIRS | € bu | SR SEC HiRs | oimt Mo VLVS | 87 He VIVE L& 2 MOTOH | MOTOR 2 575 THRS T SPS THRUST | CAPTURE | CAPTURE
11 THRU 16 21 THRU 24 TFRI & SEC TROP | OR SEC PRI & SEC PROF | Of SEC PRI & SEC PRI & SEC CONTROL OF | CONTROLGT ™ | on uTe ON UTE LATCH | LaicHm
FOR HEATING | FOR HEATING 1S0L & He | ANDZ HIRS ISOL & Hel AND 2 | HITRS U A OX VILVS FUL OX VIVS CM 5Y5 1 CM5Y5 2 aDc 1) (MDC 1) MOTOR THi B
I lcll s:}thﬂsnasci 1 Jirs | o el HIE CKT | HiRCrT Toa | o
Yy FUEL FROP JETT FROP JLTT
1 1501 T8I’ I | P 1 PREss vivs | PREss vivs | | ftrsad TEMP FCM |
1 AUTE CLOS I ] W‘ R | R TEES AUTO RCS ULL  ["AUTO RCS ULL |
CM5Y5 2 FROP' | wvs tmoeror | PROP I50L PROP 150L OH S5 ABORT | (31 $PS ADORT |
I 150L VLS 1O I I
] T+ A2 SEC « YIVSTO T a2sic] VEVS o VLvE i
T SERVICE PROPULSION SYSTEM 1
r_GAUGING I—-He VALVE_l '_1"-P|TCH_2ﬂ '_.1 —YAW'-2—1 PILOT VLVS_'I
MNA MNB AC1 AC2 MNA MNB BAT A BATEB BAT A BATB A-MNA B-MNB |
PRI & AUX | PRI & AUX He VLV ] Heviv BAT BUS A BAT BUS B BAT BUS A BT 8us 6 ARMSPS RLYS | ARM SPS RLYS I
PRI & AUX PRI & AUX SPS SPS 18 T8I | 248 18 FOR OMN-OFF | FOR ON-OFF | FOR ON-OFF Ilm OM-OFF | FOR GAUGING  1FOR GAUGING
SPS GAUGING | $P5 GAUGING GAUGING 3 GAUGING INTPRE- 1) PRE- CONTROL A lcgNmOL X CONTROL & CONTROL L & AUTOGPN & AUTO QOFH
vivses | wevses o/ srer OF Jossus oF Jo/asnsk of lousmse oF | Hevivs 142 Mo WLVS | &2 |
(SWITCH SELECT OUTPUT) SYS A i $Y5 8 PRI PITCH SEC PITCH PRI YAW SEC VAW THRUST ON-OFF | THRUST DN-OFF
GMBL MOTOS GMAL MOTOR | GMBL MOTOR  GmBL mOTOR | | ey FOR l;omc FOR
1 1 AUTO 941 TCH- wuto swrcn- | U 5458
i 1 OVER CKT | OVER CKT 1 T a-mor
1 I 1 1 VIVS SYS A Ivuvs 5wy s
I EDS ] e —1
1 2 3 r—ELS/CM-SM SEP PL VENT
BAT A BATC BAT B BAT A BAT B FLT/PL
BAT BUS A 1 BATC 0 BATBUSE BAT BUS A BAT BUS B PL VENT
TO EDS 1 1 © | 1oeos3 10 ELS A | 10ELss CONTROL
RLYS FOR E0S2 | VSO FOR MAMUAL | FOR manUaL | ckrg
LV TANK 1 WV TANK AFEX CVE APEX CVE PL VENT
PRESS 1 | peess JETT | Jen BLOWER
METERS 183 4 | metersz a4 ] | DROGLIE DEP
SYS ALV ' I svsawv AR DN 1 %—-
STATUS LITES STATUS LITES CTM/5M SEP I a2
a2 4




CSM SYSTEMS DATA

SOURCE NR/TODD
11/30/70

DATE

I AlC R
STAB CONT SYSTEM—' A c1 oL
TVC
AC 1 AC1 AC2
MNA
TVC SERVO | _BMAG 1 & FDALI 1 _BMAG 2
Tewitlch SCS AUTO 8 V | TFDAI 2
SELECT SCS RATE CMD TSCSAUTOAV
SUTPUTH SCS ATT HOLD I GRINZIES  QFF
SCSMINIMP 1 GDC
GRFPL &1 TVC SERVO 1
GDC l SCS ANALOG PCM
TRHC 1 FOR MTVC 1
TVC SERVO 2 | MNB
SCs ANALOG PCM | S—
(SWITCH SELECT OUTPUT) +Y -Y
f = STABILIZATION CONTRO|
ECA/TVC — DIRECT ULL /| CONTR/ DIRECT =———7] r—Aﬂ
AC2 MNA MNB MNA ==1=MNB MNA =2=— MNB MMNA
SCSRATECMD 1 pigect 1 OIRECT RHC 1 FOR IRHC IFOR I RHC 2  RHC 2 FOR AUTO COI
S ATTHOLD | cons oF | COILS OF DRCT CONTROL | DRCT COM- | FOR DRCT | DRCTCONTROL | SMRCS kM
SCSAVTOAY | spRcs ENG 4 SMRCS ENG | ALLSMENG | ROLON CONTOL  § ALLSMENG Al82&
IVCSERVO2 | psg 03 | ataca OR1/20FALL 1 1720FALL | ON1/20F - OR120FALL |Cla2
SWITCH SELECT | wiTH | witH SM AXES SM AXES ALL SM T smaxes
PUSHUTTON | PUSHBUTION | "ALLCMENG  ['CMSYS 2 AKES | “ALLcm iNG
MIVC WITH FHC | ONMDC I ¢ ON MDC | OR 5Y5 1 ' TM5YS2 4 ORSYS |
(NOT SWITCHA
TCHABLE) H 1 (SWITCH SELECT OUTPUT) | (SWITCH SELECT OUTPUT) |

r
—— ORDEAL —-"-—CONTR/AUTO |

STABILIZATION CONTROL SYSTE

LOGIC BUS
AC 2 MNB MNA MNB 1/2—MNA=-3/4 1/4 =MNB=2
ORDEAL 1 ORDEAL RHC 1 & 2 RHC 1 &2 LOGIC LOGIC LOGIC LG
BOXFOR |  BOXFOR BRKOUT SW'S BRNOUT SW'S BUSES BUSES BUSES al
LOCAL/ 1 LoCAL/ THC ENABLE THC EMIABLE 182 1464 1ad 2
VERTICAL VERTICAL AUTO RCS | "AUTO RCs
ATHTUDE | ATTITUDE ENABLE | ENABLE
1 THRU I THRU
i MESC A | MESC B
! 1
1 .
I REACTION CONTROL SYSTEM
,—CM HEATERS SM HEATERS PRPLN
1-MNA 2-MNB A =MNB=C B =MNA=D MNA
DIRECT COILS | DIRECT COILS | 5M GUAD A PRI | SMGUAD | SM GUAD B FHI 1 SMOGUAD | SMQUADB &
OF CMENG | OF CMENG ORSECHIS | CFRl | R sEC s | o He VLVS 182
V1 THRU 16 H 21 THRU 26 TR & SEC PROFp OR SEC | PRI & SEC FROP g O2SEC PRI & SEC
FOR HEATING I FOR HEATING | 150L & Hal ANDZT HIRS WIRS
h 18IS QUADS ascl B | J29% & HeLANO 2y FU & OX WLVS
CM 5v5 2 FROP | _EWSQ#%}LPI SEC FUEL
| SO TS b ol ims PRESS VLVS
! ool I o eoro TS
| 5oL vivs 10 1 | 5¥5 1 mOP I50L PROP ISOL
' 1o 42 SEC 1 + VIS 10 7 e a7 sEC | VR4
r SERVICE PROPULSION 5§
r_'_GAUGING '—'He VALVE=— '—1-
MNA MNB AC1 AC2 MNA MNB BAT
PRI & AUX & PRI & AUX He VLV ] Hevly BAT BUS
PRI & AUX PRI & AUX SPS SPS V& T8I | & FOR DM
SPS GAUGING | $PS GAUGING GAUGING | GAUGING INJPRE- INJPRE- COMIRG
vivses | vuvses O/L 5H5
{SWITCH SEL.ECI OuTPUT) SYS A = SYS B PRI PITCH
I 1
I 1 OVER CH
| ]
I EDS
1 2 3 ELS/CM - SM SEP
BAT A BATC BAT B BAT A BATB
BAT BUS A ] BATC ¥ gATRUS B BAT BUS A | Batsuse
TO EDS | 1 © | JoEosa 10 ELS A j JoEsn
RLYS FOR E0s2 RIS FCR FOR MANUAL 1 FOR MANUAL
LV TANK 1 LV TANK apixew | arexcw
PRESS ] I waes JETT (R
METERS 1£3 | memERs 284 1] DROGUE QEF
— FAAITE DEP MAITE DEP
SYS A LV . I sysmiv | A
STATUS LITES STATUS LITES | CM/SMSEP 1 s
182




- CB OPENING
ING FUNCTION)
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AUTO RCS SELECT 1

B/D ROLL T,

B2 D2

YAW 1

PITCH 1T = )

ca B3 D3

A3
MNA

OFF

1 -Z/12 +2/22 —X/23 +X/13 +X/14 —X/24 —X/15 +X/25 +X/26 -X/16 1
: J
: 1T INTERIOR LIGHTS 1
TCH pe— H ) YAW - ] NUMERICS FLOOD INTEGRAL
] MNACEPWR ] MNBCBPWR | MN ACBPWR
J AVAILIO SM | AVAILTO SM | AVAIL TO 5
RCS ENG RCS ENG RCS ENG
A3a4R B34 44 lersda
|C3s 4 DI &4 joasd
I CHMENGS CM ENG'S l'EM ENG'S
23, 14,03, 24 | 15,26, 25, 16 115, 26, 25, 16
Imcr outPuTr | (SWITCH SELECT OUTPUT) !
FLOOD
DIM FIXED
o
F
F OFF BRT OFF BRT
I——-—FLOAT BAG 1 SEQ EVENTS CONT SYSTEM Iam— |
3CTH LOGIC PYRO ARM
_ r— 10 __I
POST LDG o ! g A B
MS ——— ;—DOCK PROBEJ—) 2 2 :
MNB MNA MNB F
MNA ca MNBCB | MNACE F
WILL PWR WILL PWR WILL PWR
CKTS SECONDARYI PRIMARY
SYSTEM I system - . 4
|
1 =——VENT=— \/ OFFU SAFE
|
' FLOAT BAG SEQ EVENTS CONT SYS
)T VLVSﬁ A- LOG[C B A—ARM-B
B-MNB BATA BAT B FLT/PL BATA BATB BAT A BATB
I MNACH LOSS OF | LOSS OF ' 105S OF LOSS OF | (oss of LOSS OF ' LOSS OF
1 ;\QLLKPXJR f%’:ﬂ BAG | FLOATBAG | FLoATBAG SECS A ) SECS B SECS A Isecss
2 OPN 30PN & SECS B Secv A | SeCse  pSECsA
I o I ! POST LNDG wilL 1 :f.:i:“ afﬁju I \SNE&?_A
I | I icnumes SUPPORT 1 SuppORT SUPPORT I support
| | | DYE MAKR REQUIRED | REQUIRED REQUIRED | REQUIRED
| H 1 FUNCTIONS = fUneTONS | FUNCTIONS | FUNCTIONS
1 SYS B MANUAL I SYS A MANUAL
L ABORT OPN'L | ABORT OPN'L
NOTE: 1. (SCS-LOGIC BUS) - IF FAULT OCCURS IN BUS, TWO BREAKERS FOR A

| CIRCUIT BREAKERS

UAL POWER TO FUNCTION
S IMILAR FUNCTIONS
IFFERENT FUNCTIONS

COMMON BUS WILL PROBABLY OPEN INDICATING THE FAULTED BUS

2. TWO CB'S OPEN WILL INITIATE AN AUTO ABORT
(WHEN EDS AUTO ENABLED)




EFFECT OF CB OPENING
(REMAINING FUNCTION)

AUTO RCS SE|;
—

A/C ROLL B/D R
STAB CONT SYSTEM ——————— f 1 OLL iy
Ve Al c1 A2 cz B1 D1 B2 D2
\C 1 AC 1 AC
2Pve AVAILL AC 2 PWR AVAIL FOR = 4 AC 1 PWR ‘VA‘?_FOR— MNA
N e ATE 2 MIVC WITH RHC 2 {-g‘k—;;%’%‘m——'-"c !
voi & ACCEL CAAD WITH RHC 2 N CS ACCEL CMD TRCS)
v SELECT TN LT T— scsmnme - OFF
UTRUT ) Fou 2 (ChE TS | Foar
CrIP MR 28 . o Deciice
| SCAITHOD
THE
| Grampinesiea MNB -
(SWITCH SELECT EUNTRUTI
+Y -Y -¥ +¥ | +2/11 =2/ -Z/12 +2/22
—
I = STABILIZATION CONTROL SYSTEM -1
ECA/TVC r— DIRECT ULL | CONTR/ DIRECT — A/C ROLL—| — B/D ROLL e N s PITCH wa i YAW =
AC2 MNA MNB MNA ==1=-MNB MNA ==2= MINB MNA MNB MNA MNB MNA MNB MNA MNB
AC | PWR AVAILFOR—g MNBCB 1 MNACE MN B-1CB M A-1 CB | MM 82 CB PR | MM A-2CH MN B CB MN A CB MN B CBPWR | MN ACBPWR | MNBCEBPWR | MNACHPWR | MNBCBFWR | MN ACEPWR
ez WILLPWR | WILLPWR | PWRAVAILTO JPWR AVAILTO | AVAILTORHC | PWEAVAILTO | PWRAVAIL  PWR AVAIL | AVAILTOSM | AVAILTO'SM | AVAIL TO SM [ AYMILTO sM | AVAILTO SM g AVAILTO sm
GAN AV SMRCS | smECS RHC 1 F O RHC 1 FOR 7 FOR RHC 7 FOR 10 SMRCS TO SMRCS RCS ENG RCS ENG RCS ENG RCS ENG RCS ENG RCS ENG
RATE DAMP ATT CORT | ENG A 4 ENG B4 orcrcontrol Jorcrconmor boact conmorl orcrcommor | encata2 | encaraz | sra2 larsze Als4l I rmasaa BI& 4R Tesada
§CS ACCEL CMD &CIFR | ap3IFoR SMRCS 1.2 AXISISMRCS ALLOR | SMACS 12 AXIS] SMACS ALLOK | acla2  paciaz AD182 loiaz Cl&4 JCaa4 D344 D3A4
CHRECT RCS HALF OF 3 HALF OF MM B-ZCB | 172 A%IS ! B-1CH 1 12 AKIS CM ENG'S CM ENG'S K TCMENG'S | CM ENG™S T ENG'S
3C5 ATT HOLD DIR ULL DIR ULL PWR AVAIL TO Tpn A-7 CB PYWE AVAIL M A-LCB PR | 1, 12,21, 22 1 T, 02, 21,220 23, 14,13, 24 1 23,04, 00, 4] 15,26, 25, 16 I 15, 26, 25, 16
(5w SELECT OUTPUT) 1 atborsys 1 bpwmavail 1o 110 svs2 om | avai 1o au 1L ] )
LOSS OF MTVE WITH ] OF CM RCS |SYS 2 CM RES |RCS 1 CR Svs ICmgcs)  (SWITCH SELECT QUTPUT) I (SWITCH SELECT OUTPUT) I [5W1TCH SELECY OUTPUTI (SWITCH SELECT QUTPUT)
Mc«'mum:véum.s_r I | (SWITCH SELECT OUTPUT) [ FLOOD
AVAIL ONACH N CONTROL SYSTEM
SWITCH SELECTION) STABILIZATION CO 5 1 DIM FIXED
r— ORDEAL CONTR/AUTO | LOGIC BUS SYSTEM 1 1
AC 2 MNB MNA MNB 1/2—MNA=3/4 1/4 =MNB=2/3 MNA MNB
LOSSOF | LOSSOF | MMNBCH ARA CD MNB1/4Ch | MNB2/3 MN A 1/2 MNA /2  JEMAG? BMAG 1
ORDEAL |  ORDEAL WILL PWR WILL PR WILL PWR cowiLLpwr | cBwiLLpwr | cBwiLL pwr JEDALZ $MATE DAMP ONLY)
BOX BOX RHC 1 & 2 WHC 147 BUS | & BUS 3 & BUS 1 & 8US 2 & €5 RATE L0
1 sRkOUT sws | mkouT sw's | MNB2/3 MN B 1/4 MN A 3/4 MN A 3/4 €S ACCELCMD | SC5 RATE
I ENABLE THC EFIRBLE THC | CBWILLPWR | CB WILL PwR CRWILLPWR | CBWILLPWR |SCS MINIMF ) 5CS ACCEL CMD -
I (1 OF 2CKTS) ) 2OF2crrs) | BUS 2 BUS 4 BUS 4 BUS 3 TV C
ENABLE AUTO ; ENABLE AUTO G&M &Y | ive
I BCS OPM RCS OPM SEE NOTE 1 BIRECT K5 |GEaY
I (5w SELECT) | (5w SELECT) ] POST LDG
{SWITCH s'tter.r OUTPUTY
| REACTION CONTROL SYSTEM 1
I—CM HEATERS — r—-SM HEATERS PRPLNT ISOL—l — RCS LOGIC —/ EMS 1 r—DOCK PHOBE:—|
1-MNA 2-MNB A =NNB=C B =MNA=D MNA MNB MNA MNB MNA MNB MNA MNB
LOSS OF | LOSS OF PROBABLE LOSS | PRODABLE |PROBABLE LOSS | PROBABLE | QUADS B& D~ JQUADS A & C— JLoss orres | LSS OF RCS MN B Ch MNA Ca MN B CB | MNACB
HEATING | HEATNG | OFQUABA___ | LOSS JoLQuAD B LOsS CANNOT CLOSE | CANNOT CLOSE | TRSFR mOTOR | TRMSFR MOTOR | WILL PuR WILL PWR WILLPUR o WILL PWR
CM ENG'S CMENG'S | OS5 OF M RCS | OF RCS 11055 OF 5M ACS | OF RGS SOL VIVS & Doy yivs & |1, eMmsvs | 2, CM5YS 2 CKTs CKTS SECONDARY © PRIMARY
nrweu s | 21tRU26 | auassaac | cuanc louasssao auip o |LOSSOF OPN JLoss oF OPM Jims & peor I HTHS & mOP SYSTEM I system
1 AND CM 5¥$ 2 [ANDCMSYS | | SEC FUEL PRESS|SEC FUEL PRESS| JETT GKT A JJEILCKTS i
PROP IsOLTELS | JERQrISOLIBS. g VL¥S LYLVE MM B CHVALL | MN A CB WItL |
I MAN CONTROL MAR CONTROL CANHGT YCANNOT PR ULLON | PR ULL O
| AVAIL TO EmsTs | LavaiL 1o cmsys 1 CHANGE PROP IcHANGE PRc 58S ABDET 5PS ABORT |
1 2 PROP (S5OL VLVS 1 ]! PROP ISOL VLVS | 1SOL VLVS ON 11500 vivs ON |
CMSYS 1 JCM SYS 2
r SERVICE PROPULSION SYSTEM 1 -
— GAUGING — He VALVE=———y 1=PITCH==2 = T =Y AW=—2 -1 PILOT VLV8—|
MNA MNB AC 1 AC2 MNA MNB BAT A BATB BAT A BATB A-MNA B-MNB
MN B CBWILL | MN A CB WILL AC2PWR | AC |PWR ] LOSS OF Hy 1Loss oF M, (NOT THRUST- | (NOT THRUST=] (NOT THRUST- | (NOT THRUST- | mMNBCB | MNACB
PWR SPS PWR SPS AVAIL | AvalL YLV | 0PN YLy 208N ING) LOSS ING) Loss  JING) LOSS | ING) LOSS WILLPWR ] WILLPWR
GAUGING GAUGING OS5 OF 1N ioss oF g Jor pri omeL | OF sec omsL]OF RiGMeL o sec omeL | Bank s BANK A
| mEVLVSYS A Dmevivsysp  Jmmorn  pamom PR N opn OPN 1 orn
(NOT THRUSTING-|(NOT THRUSTINGJTHRUSTING]  y (THRUSTING] | (THRUSTING) | (THAUSTING) I
SINGLE BANK SINGLE BANK MO PRI NO SEC NO PRI GMBL g MO SEC
[SWITCH SELECT OUTPUT) | (5pp) 15en) st mir | GomeL MmR MT SHUTOFF | GMel MR I
(HRUSTING-  lTHRUSTING-  [SHUTOFF | SHUTOFF SHUTORF 1
NO EFFECT) INO EFFECT) 1 } 1
—
I EDS ;
1 2 3 ELS { CMSM SEP——y PL VENT |
BAT A BATC BATB BAT A BAT B FLT/PL
WILLFROVIDE | WILL BROVIDE | WILLPRCVIDE | LOSSOF | LOSS OF LOSS OF
| VOTEFOR | | VOTEFOR | VOTE FOR 1 P/L VENT
AUTO ABORT ! AUTO ABCRT 1 AUTO ABORT ELS B ELS A & CONTROL
wrini auto v aute - IwHin auto WILL wILL
ABORT EMABLED] ABORT ENABLED | ABORT ENABLED | SUPPORT | suppORT
WI | oS TrT REQUIRED  y REQUIRED
FUNCT!
TANK METERS | 1 TANK METERS ICTIONS | FUNCTIONS
183 SYSA LV ]
SYSB LV N 3 STATUS LITES
STATUS LITES OFN'L
OPI'L : LEGEND:
SEE NOTE 2 LINE BETWEEN CIRCUIT BREAKERS

DESIGNATES DUAL POWER TO FUNCTION
DESIGNATES SIMILAR FUNCTIONS
DESIGNATES DIFFERENT FUNCTIONS




CSM SYSTEMS DATA

SOURCE NR/TODD
11/30/70

DATE

AlC
STAB CONT SYSTEM ———mmmy s - RO
TVC
AC1 AC1 AC
AC2Pwe AVAIL| AC 2 PWR AVAIL FOR — "‘i ; :"”A:“:V‘:LF_FOR"—C |MNA
e RATE2 MIVCWITH RHCZ | S8 'R‘,ﬁ?&ﬁﬁ‘lmi
_SERVO Y & ACCLLCMD WITH RHE 2 CS ACCEL CMD (RCS)
(5w SELECT mcrecs | Scihan e OFF
OUTPUT | Foul 2ICMCPOS) | Fpai i
P T METERS 2 6 1 i
|
1 Gr/FPT METERS 160 MNB
(SWITCH SELECT OUTPUT
+Y =Y
r — STABILIZATION CONTR
ECA/TVC — DIRECT ULL =/ CONTR/ DIRECT — ] el
AC2 MNA MNB MNA ==1=MNB MNA =2=— MNB VN A
AC | PWR AVAILFOR—] MNBCB | MNACH MN 81 CB IMN A-1 cn | M 82 CB FWR | MN A-2 CB MN B g
e 2 WILLPWR | WILL PWR PUWR AVAILTO  [PWR AVAIL TO | AVAILTORNC | PWR AVAILTO | PR A
GEN AV SMRCS SMRCS RHC | F O# RHC 1| FOR 7FOR RHC 7 P8 TO 5148
RATE DAMPATTCONT | eNc a4 | Enc s orcrconmot Forcr conmor lorer commorl orcrcommroL | enc A
5CS ACCEL CMD aCIFR | aparor SMACS 17 AXIS|SMACS ALL OR | SMACS 172 XS] SMRCS ALLOH | s cia
DIRECT RCS ~ | naFoF g HALFOF MN -7 G | /2Ans ] = ==L ANS
SCSATTHOD | DIRULL DIR ULL PWRAVAIL 1O JMNA-ZCE | PWR AVAIL M A-1CB Fva
(SW SELECT OUTPUT) 1 anonsyst lrwmavail o 110 svsz am | avaiL 1o ALL
LOSS OF MTVC WITH I OF CMRCS | SY52 CM RCS |RCS | OR SYS 1CMBES)
RHC-{THUMBWHEELS 1 | (SWITCH SELECT OUTPUT) ]
e STABILIZATION CONTROL SYS
SWITCH SELECTION) I
I—ORDEAL—"—CONTR/AUTO—| LOGIC BUS
AC 2 MNB MNA MNB 1/2—MNA=-3/4 1/4 =MNB+
LOSSOF | LOSSOF || MNECH MN A CB MNB I/4CB | MNB2/3 MN A 1/2 "
ORDEAL | ORDEAL WILL e WILL PWR WILL PWR CB WILL PWR cBwILLPWR | €
8OX BOX RHC 1 &2 RHC 14 2 BUS 14 BUS 3 & BUS 14 Bl
| BrkouT swes | BRKOUT sw's | MmN 2/3 MN B 1/4 MN A 3/4 M
1 ENABLE THC  § ERARLE THC CBWILLPWR | CB WILL PWR CBWILLPWR | C8
i JOF 2 CKTS) | (2OF 2CK15) | BUS2 BUS 4 BUS 4 Ll
ENABLE AUTO o ENABLE AUTQ
1 #C5 OPN | res opne SEE NOTE 1
] (SW SELECT) | (sw SELECT)
I REACTION CONTROL SYSTEM
'—CM HEATERS—-I '_—SM HEATERS PRP‘
1-MNA 2-MNB A =MNB=C B =MNA=D MNA
LOSS OF | LOSS OF PROBABLE LOSS | PROBABLE PROBABLE LOSS | PRODABLE | GUADS B &
HEATING | HEATING OF QUAD A | Loss |SEQUAD B J LOSS CANTOT Ci
CMENG'S cMenG's | Toss OF sM Res | OF Ry T105s OF SM RES [ OF Res | 1SOL WivS
nrweuis | 21tru2s | ouansasc | cuanc lousnsean laquapp [LOsSOF o
I AND CM Y5 7 JAND CM SYS 1 SEC FUEL F
PROPISOL 1015 |ROPISOLIBS vLVS
I marconmor | MAN CONTROL CANNOT
| AVAILTO CMsYs | Tavai tocmsys | CHANGE P
1 2 PROP ISOL VLYS | ]1 PROPISOLVLYS | 1SOL VLVS
CMSYS 1
r SERVICE PROPULSION|
|
— GAUGING '—He VALVE=— |—1
MNA MNB AC1 AC2 MNA MNB BA|
MN B CBWILL | MN A CB WILL AC2PWR | AC1PWR ] LOSS OF Hy 1LOSS OF He llNOT
PWR SPS PWR SPS AVAIL 1 AVAIL VLY | OPN 1YLV 2 OPN NG|
GAUGING GAUGING LOSS OF INJ L OS5 OF [NJ
1 PREVLV SYS A PREVLV SYS B
| (NOT THRUSTIMNG|(NOT THRLISTH
SINGLE BANK  SINGLE BANK
(sWITCH SELeCT ouTPUT) | (o barey
(THRUSTING - l{THRUS TING -
NO EFFECT) INO EFFECT)
r EDS 1
1 2 3 ELS / CM-SM SEP
BAT A BAT C BATB BAT A BATB
WILL PROVIDE | WILLFROVIDE [VALLFROVIDE | LOSSOF | LOSS OF
| VOTEFOR | IVOIEFOR 1 VOTE FOR
AUTOARCRT 1 AUTOABDRT  TAUTO ABORT ELS ELS A
voren auto | owhen auto Twuen auto WILL wILL
ABORT EMADLED | ABORT ENABLED | ABORT ENABLED] SUPPORT | SUPPORT
'_Lm[ 1 LO%S OF LV REQUIRED I REQUIRED
FUNCTIONS ¢ FUNCTIONS
TANK METERS | TANK METERS |
183 \ [ SYsALY ]
SYSBLY § STATUS LITES
status utes | 2 OPN'L
OPR'L
SEE NOTE 2




FUNCTIONS POWERED THRU CB
\
r TELECOMMUNICATIONS e |
———— PCMTIM ——————
GROUP1 GROUP 2
AC 1 OR AC 2 PWR AC 1 OR AC 2 PWR
TO PWR SUPPLY 1 1 70 PwR supPLY 2
FOR PCM 1 Forrcm
(SW SELECT INPUT) I (SWSELECT INPUT)
3 £
———— PMPPOWER ———
. — FLTBUS ——y PRIM AUX
MNA MNB FLT BUS FLT BUS
PWR TO PWR TO PWR TO PRIMARY  *  PWR TO AUX
FUGHT BUS FLIGHT BUS PWR SUPPLY I pwr suppLY
IN PRE-MOD i IN PRE-MOD
PROCESSOR I PrOCESSOR
3 | (SWITCH SELECT OUTPUT) —
|-—VHF CREW STATION AUIJIO—-. S BAND FM XMTR -
L CTR R upL T HIGHGAIN ANTENNA — DATA STORAGE EQUIP
FLT/POST LDG BUS FLT BUS FLT BUS GROUP 2 FLT BUS GROUP 1
CMDR'S AUDIO ! CMPILOT'S 1 LM PILOT'S PWR TO DCPWRTO | AC1ORAC?2 DC PWR TO 1 AC 10RAC 2 PWR
CENTER & I AUDIO CENTER ' AUDIO CENTER| UP DATA| HIGH GAIN | PWR TO HIGH TV CAMERA | TO DATA STORAGE
LEFT MIKE | & LEFT MIKE LLEFTMIKE | LNK ANTENNA | GAIN ANTENNA DATA STORAGE | EQUIP
CMPILOT'S | LMPILOT'S Icmor's CONTROL& | CONIROL & EQUIP 1 SBANDFM
RIGHT MIKE | RIGHT MIKE | RIGHT MIKE SCANNING | SCANNING EQUIP & S BAND FM 1 XMTR
¢ {SW SELECT) | {SW SELEC 1 (5W SELECT) EQUIP & BEAMWIDTH SWITCHING XMTR I &
VHF BCN 1 VHF A/MEQUIP | DIGITAL BEAMWIDTH 1 (SW SELECT INPUT) § |SW SELECT INPUT)
J RANGING SWITCHING ¢
2 GENERATOR '
CENTRAL RNDZ — S BAND PWR AMPL/PHASE MOD XPNDR _—
TIMING EQUIP XPNDR SIGCOND ¢ 1 1 0 2 =
MNA MNB FLT BUS FLTBUS FLT BUS GROUP 1 FLT BUS GROUP 2
H . PWRTO [ PWRTO JDCPWRTO | DCPWR DC PWR TO ON 1 AC 10R AC 2 PWR TOl DC PWR TO OFF |ACIORAC2PWRTO_)
CTEPWR | CTEPWR |RNDZ RADAR | TO SIGNAL CONTROLCKTOF | PWRSUPPLY 1 | CONTROL CKT OF | PWR SUPPLY 2
SUPPLY 1§ SUPPLY 2 | XPNDR CONDITION- | S BAND XPNDR1__| FOR S BAND 1 .S BAND XPNDR 1 | FOR'S BAND
i & HR ING EQUIP OFF CONTROLCKT | XPNDR & SBAND | ON CONTROL CKTOF | xpnpR & § BAND
H CKT & TOo FC OF § BAND XPNDR 2 ; PWR AMP § S BAND XPNDR 2 1 PWR AMP
G 1 SKIN & COND | LOGIC PWR FOR i LOGIC PWR FOR PR ! T——
i EXH METERS PWR AMP 1 & 2 " AMP 142 (DIODED)
1 (DIODED) i S BAND ANT i
H S BAND ANT 1 | SWITCHING
i SWITCHING i i !
1 (SWITCH SELECTION) ] (SWITCH SELECTION)

O

LEGEND:

LINE BETWEEN CIRCUIT BREAKERS

DESIGNATES DUAL POWER TO FUNCTION
mmm=mm  DESIGNATES SIMILAR FUNCTIONS
s==mmmm DESIGNATES DIFFERENT FUNCTIONS

CB FUNCTION
PNL 225

6 39vd




EFFECT OF CB OPENING

(REMAINING FUNCTION)

225

\
r TELECOMMUNICATIONS -1
——— PCMTLM ———————
GROUP 1 GROUP2
GROUP 2CB & I GROUP 1CB &
PWR SUPPLY 2 | PWR SUPPLY
AVAILABLE i AVAILABLE
(SWITCH SELECT | (SWITCH SELECT
INPUT) | INPUT)
r.) o
" PMPPOWER ————
————— FLT BUS — PRIM AUX
MNA MNB FLT BUS FLT BUS
MNS CB MNA CB AUX PWR SUPPLY 1 PRIMARY PWR
WILL PWR WILL PWR AVAILABLE TO | suepLy
FLIGHT BUS FUGHT BUS PRE-MOD | AVAILABLE
PROCESSOR i  TOPRE-MOD
LOSS OF CM DATA |  PROCESSOR
2 DUMP ! | -
r— CREW STATION AUDIO b | S BAND FM XMTR
L CTR R UDL [ HIGH GAIN ANTENNA — DATA STORAGE EQUIP
FLT/POST LDG BUS FLT BUS FLT BUS GROUP 2 FLT BUS GROUP 1
R CB PWR N LCBPWR | CTRCBPWR | LOSS OF LOSS OF HIGH ' LOSS OF HIGH LOSS OF TV | LOSS OF DATA
AVALL TO 1 AVAILTO | AVAILTO UP DATA GAIN ANTENNA | GAIN ANTENNA CAMERA OR | STORAGE EQUIP
CMDR'S RIGHT | CM PILOT'S | LM PILOT'S LINK POSITIONING I PCSITIONING DATA STORAGE | OR SBAND FMm
MIKE [ RIGHT MIKE | RIGHT MIKE | EQUIP & BEAMWIDTH | & BEAMWIDTH EQUIP OR ] XMR
LOSS OF | LOSS OF LOSS OF SELECTION | SELECTION $ BAND FM XMTR 4 (SWITCH ISOLATE)
VHF BCN ) VHE A/M DIGITAL (OMNI AVAIL) § (OMNIAVAIL) (SWITCH ISOLATE)
@ 1 EQUIP } PANGING i I L
! ceneravor
— CENTRAL RNDZ [r——— S BAND PWR AMPL/PHASE MOD XPNDR —_—
TIMING EQUIP XPNDR SIG COND 1 — |
MNA MNB FLT BUS FLT BUS FLT BUS GROUP 1 FLT BUS GROUP 2
L.. L MNBCB 1 MNA CB LOSS OF  JLoss OF signaL]LOSS OF ON, 1 1LOSS OF ] LOSS OF OFF CONTROL & LOSS OF —_—
& PWR SUPPLY | & PWR SUPPLY | RNDZ CONDITION- [CONTROL OF 5 BAND, | S BAND XPNDR 1 | OF S BAND XPNOR I s 8AND xpNDR
2 WILL 11wt RADAR ING EQUIP XPNDR PWR SUPPLY 181 & SBAND PWR | PWR SUPPLY 1 & I 2&s8aND
PROVIDE ] PROVIDE XPNDR OFF CONTROL OF | AMP 1 ON CONTROL OF i PWR AMPL2
PWR | PWR & FC sxIN & §5 BAND XPNDR I S BAND XPNDR I
I COND ExH  [PWR SUPPLY 2 i 2AVAD s sueeyy p (avan —
\ METERS FLTBUS 2CB i FLTBUS 1 CB WILL i
i (FC 1,2,3 LITES JWILL PWR AMP | PWR AMP LOGIC 1
1 WILL LITE (N JLOGIC i PATBUS TCBPWR ¢
b caw) FLTBUS 2 CBPWR h I AVAIL TO ANT sW 1
. lavalL TO ANTSW )
LEGEND: (SWITCH SELECTION) (SWITCH SELECTION)
LINE BETWEEN CIRCUIT BREAKERS
~——— DESIGNATES DUAL POWER TO FUNCTION
mesmmm  DESIGNATES SIMILAR FUNCTIONS
DESIGNATES DIFFERENT FUNCTIONS
DATE 11/30/70 CSM SYSTEMS DATA

SOURCE NR/TODD

CB EFFECT
PNL 225

\

OL 39vd




PAGE 11

FUNCTIONS POWERED THRU CB

226

CSM SYSTEMS DATA

11/30/70

SOURCE NR/TODD

DATE

# | :
FUEL CELL 1 ~——e—em—smey == CAYOGENIC ==y
: 02 isoL/ 1 HyHTR 2 4
RAD/ BUS AU BAT 2
PUMPS—-AC REACS CONT PURGE MNA MNB ®) O
AC 1 ORAC 2 BATRLY BUS TO | BATRLY BUS TO | MN DCBUS A |BATRLY BUS TO] PWR TO y PWRTO = N
PWR TO F/C | F/C1 RAD F/CIMNDCBUS | TOF/C1H, |OTKIISOL | K, TANK 1 | H, TANK?2 O«
Hy/H,0 & BY-pASs vive | A Qo ks | or o pure | VYA TR HTR | HR Z
COOJANT PUMPS & T81'S VLV & SM PWR SOURCE | = 4
3 #A TO PH SNSR FIC.| REACTATT T8 lsetect ekt | a
F/C1H, &0 /C:L REACTANT T8I | {/2°GF H w a5
PWR FACTOR 2 " 72 Hr/c 1 & ZREACTANT 2 (BATORF/C2) 1
CORRECTION RVEL':/gTANT VLVS HOLD PURGE VENT 1 @
T TR IR T ES Vi
(SW SELECT INPUT) ALY BUS VOLTS 70| (01ODED 1 (®)
SYS TEST METER ’% m;ﬂ :ﬁ: B)
E
I FUEL CELL 2 T 07 TK 100W HTRS =y
RAD/ BUS 4 1 2 3
PUMPS-AC REACS CONT PURGE MNA MNB MNB
AC 1 OR AC 2 BATRLY BUS TO | BATRLY BUS TO | MN DCBUS B Jpwg 10 09 TK 1§ PWR TO O TK2PWR TO 02 TK 3 ¢
PWR TO F/C 2 F/C 2 RAD F/C2MNDCBUS [ TOF/C2H, |yoow HTR § 100W HTR 1100w HTR
H,/H,0 & BY-PASS viv | A&BTIE
7 & T CONTROL ckTs | OF Oy PURGE - !
o F:T FUMPS 1's ViV & i "
F/C2REACTANT 181 | 1/2OF H
[ PWR FACTOR F/C2H, 80, pURGE 2 : |
CORRECTION REACTANT VENT HTR 1 I
{sw sELECT INPUT) | VLVS {DIODED i i
WITH MN A ! i
THRU FUSE)
T FUEL CELL 3 " 07 TK 50W HTRS —_
RAD/ BUS 1 2 3
PUMPS-AC REACS CONT PURGE MNB MNA MNA
AC 1 ORAC 2 BATRLY BUS TO | BATRLY BUS TO I MN DCBUS B [PWRTO O TK 12PWR TO Og TK 2 £ PWR TO O TK3
PWR TO F/C 3 F/C 3 RAD F/C : :;a OCBUS [ TOF/C3H, |sow HTR :sow HTR =5wv HTR
oa o Al
HyHy W VY| conmovckrs | Or 0, PURGE i H
wipumes | & T8 5 viv ! 1
2 &TO PHSNSR | r/cam, a0, fHC %mcﬁ'n"fn‘u ST T ! :
PWR FACTOR 222 {"§7c 3 reactant | (D10 1
CORRECTION \R/EACTANT VLy HOLD WITH MN A : :
tsw seLecT iNpUT) § VLY VOLTAGE i DA
. — LIGHTING
r— TANK1 CRYOGENIC FAN MOTORS == TANK2 ——— COAS/TUNNEL/
I AC1 X, Ac2 \ RNDZ/SPOT
oA o8 #C/SCE oA 1 9C/SCE 2/3 MNA MNB
AC | fic , AC 20T
AC18A | AC 1 8 JtoH, TANK 1 | AC24A I ac2m | TOH,TANK 2 | AELCOAS | RIGHICOAS
TO Hy TANK 1] TO H,TANK 1§ eaniuo TOH TANK2 | TOH, ANK2 | puBioroee [SYSAOF S I SYpClete
|_FAN MOTORS
FAN'MOTORS | FAN MOTORS | bk 10 H, FAN MOTORS : FAN MOTORS |yt 10H,8.0 : UGHTS
| I1ank 1 a0 1TANK 2 & O, ] RNDZ DOCKING
) I I1ank 1 Q1Y I 1TANK 3 qrv? | Fiasiing | spoTute
1 | MSRNG & PCM I JMIRNG & PCM | LITE | DOOR
H | & TEMP PCM 1 (& TEMP PCM | INITIATOR
r LIGHTING 1
[ FLOOD 1T NUMERICS/INTEGRAL =—— RUN/EVA/TRGT =
MNA MNB FLT/PL LEB AC2 L MDC-AC1 RMDC-AC1 AC1 AC2
. —
VARIABLE CONTROL| FIXED | CMDRS LESPANEL | MDC-8CON- | MDC-5CON-] sys1oFal sysz OF 8
CMORS & LEB | CONTROL _|FLOODUTES | 100 CONTROL | TROLFOR | TROLFOR RUNNING | RUNNING
FLOODLITES | CMORS & LEB ‘(SW SELECT) | FOR LEB 100,01, MOC-LLEFT  y RIGHT HALF | UTES | _uTEs
FIXED CONTROL FLOODLITE 122 & OSKY HALF OF MDC-2 ; OF MDC-2, TG = Nor
LM PILOT'S I variate | status & 1 aosky status | mpc-a, 4, | SYSY SOF 1 SY
FLOODLITES | CONROL | kev LITes, & kevuires, 1 s,6,18 EVA | EVAUTE
| LMPILOT'S MDC-10, | MDC-7,8,9,15 1 RHE8 229,275 | (M ACTIVE
| FLOODUTES LHEB 308, | & EMS NOMEN] ! ?gfﬂ;‘s’
RHEB 225,226 & JOTUTES
SWITCH SELECT OUTPUT | MDC | FUNCTION, N O CRINE
W CconmoL OF 1 spoT
EMS ROLL | LITE
ATTITUDE & !
SCROLL LIGHTS ]
LEGEND:
LINE BETWEEN CIRCUIT BREAKERS
DESIGNATES DUAL POWER TO FUNCTION
memmum  DESIGNATES SIMILAR FUNCTIONS
s DESIGNATES DIFFERENT FUNCTIONS
EP 108-
CSM LOGISTICS TRAINING
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CB EFFECT

PAGE 12

EFFECT OF CB OPENING
(REMAINING FUNCTION

)

226

PNL 226

~
I FUEL CELL 1 ——————————y — GAYOGENIC —=
RAD/ 8US UL 1 HpHTR 2
CONT AUX BAT
PUMPS—AC REACS LOSS OF F/C | PURGE MNA MNB
LOSS OFF/C 1 LOSSOFF/C1] MNAGBTIE PROBABLE LOSS OF LOSS OF ' LOSS OF
PUMPS & PH REACTANT VLvs | CONTROLCKTS | LOss OF o o ol AN 1 H, TANK 2
SNSR & PWR CONTROL (TB)'S WILL CONTROL otk Hirs | FTA
ﬂ,%@,&sgﬂ.. % of F/c 1| DNOIGOSRIFED | (MN B FUSE Oz TK 3 15O |
. TF/C 2 PWR RAD ByPASs viv |7C | REACTANTTaI] PrOBABLY \ 1 £
[} FACTOR CORR WILL NOT GO PENED FIRST) &
o CONTROL B ST URGE CE | PWR SOURCE |
i) (TBI WILL SIRPED | F/C <] SELECT CKT
NOT GO 11055 OF REAC Vl\-’Sr WILL PWR 1/2 (BAT OR |
STRIPED) ;‘O'F‘D VOLTAGE | OF H, VENTHTR £/C 2 :
VOLTS TO
SYS TEST METER, . 0 '
f FUEL CELL 2 r 02 TK 120 W HTRS =y
RAD/ BUS 1 2 3
PUMPS-AC REACS CONT PURGE MNA MNB MNB
LOSS OF F/C2 | LOSS OF F/C2 | LOSS OF F/C2  JPROBABLE LOSS OF 0SS OF 1LOSS OF
PUMPS & PH %mcmm VLS | & AUX BAT LOSS OF 0y 7K | 10 TANK 2 10, TANK 3
SNSR & PWR ONTROL MN A &B TIE COMTROL i M e TR
FACTOR CoRR | & OF F/C 2 | CONTROLCKTS (MM A FUSE : goow K
F/C 3 PR RAD BYPASS VLV | (TBI'S WILL NOT  |PROBABLY - 1
r { FACTOR CORR | CONTROL D) JOPENED FiRST : 1 £
AVAIL) (T8I WILL r%zaucmm ToI{F/C 1 PURGE CB 1 1
NOT GO WILLNOTGO | WILLPWR 172 i 1
STRIPED) STRIPED OF Hy VENT HTR 1 3
I FUEL CELL 3 17 07 TK 50 W HTRS sy
RAD/ BUS i 2 3
PUMPS—-AC REACS CONT PURGE
/e MNB MNA MNA
LOSS OF F/C3 | LOSSOFF/C3 t LOSSOFECS 1 propaie Loss OF I LOSSOF 1 LOSS OF
PuMPs & PH  |REacTaNT vivs | MUASETE o Loss oF 0,7K1 1 02 TANK2 1O, TANK 3
SNSR & PWR  |CONTROL g CONTROL alore 1 50w =Te 1 50W HTR
FACTOR CORY | ——— g% 2 PI.ELDNOT (MN A FUSE T H )
(F/C 2 PWR & OFF/C3 GOSTIPED) | ppepany 1 i
FACTOR CORR |RAD BYPASS VLV  |F/C 2 REACTANT T8Il openep | 1
WILLNOT GO
AVAIL) CONTROL FIRST) ! [}
(TR wiLL STRIPED . H
NOT GO LOSS OF F/C 3 REAC ' L
STRIPED) LV HOLD VOLTAGE — LIGHTING ———
— TANK 1 CRYOGENIC FAN MOTORS TANK2 —— COAS/TUNNEL/
f AC1 1 — Ac2 1 RNDZ/SPOT
PA @B " UC/SCE da (o1} 0C/SCE 2/3 MNA MNB
H IH
H, 1 H, !F:J‘::Tc'm I H, FA?N“::;;&S LOSS OF | LOSS OF RIGHT
TANK 1 I ank Lsicirun on [ TANK 2 | 1ank 2 WILL RUN OH ts:;gg,\s E%slel.rte)c&)cmuc
FAN MOTORS | FAN MOTORS | 2 Py AT FAN MOTORS | FAN MOTORS | 28 PWR AT FasHing | DooR INITIATOR
WILLRUN | WILLRUN  |REDUCED RaTe |WILLRUN | WILLRUN  |REDUCED RATF e DOOR INITIATOR
3 ON2UPWR | ON 2 PWR |[Gis OF pipacy |OM 2 PWR -y ON 20 PwR (IBSS OF 1125 02 | pliee— | :‘v’v’;“ SHWILL ok
ATREDUCED | ATREDUCED |1k | QTv MeTers | AT REDUCED | ATREDUCED | "TANK2 &0, " | (R0 C0 1 PUR Svs & OF 6
RATE | PATE LPCM A TEMP | RATE | RATE TANK 3 QTY { | TUNNEL
fecm MSRNG & PCM Ys B OF 6
| i | 1 & TEMP PCM TUNNEL LITES ¢
I LIGHTING 1
————— FLO0D — — NUMERICS/INTEGRAL =™} I RUN/EVA/TRGT 1
MNA MNB FLT/PL LEBAC2 LMDC-ACT RMDC-ACI AC1 AC2
MNBCBPWR IMNACBPWR 1 LOSS OF LOSS OF ) LOSS OF 1 LOSS OF AC2CB &+ ACICB
AVAIL TO FIXED JAVAIL TO VAR- [ FLT/PL LIGHTING | LIGHTING JLIGHTING ON | WILLPWR | WILLPWR
CONTROL OF | IABLE CONTROL | PWR TO ON APPLICABLE| ON APPLICABLE | APPLICABLE SYS 20F8 | SYS 1 OF 8
CMOR'S & LES | OF CMDR'S & | CMDR'S PANELS & PAMELS & J PANELS RUNNING y RUNNING
FLOODUTES | LES FLOODS FLOODS | FLOODUTES | | DSKY MDC-1 DSKY | LITES | LITES & svs 10,
FLT/PLCB PWR YMMN A CB PWR I STATUS & STATUS & & 5YS 2 OF 1 EVA LITE
AVAIL TO JAVAIL TO FiXED kev tites  |key ntes | EVA LITE 1 LOSS OF LM
CMDR'S IcontROL OF | | I 1 ACTIVE
FLOODLITES | WM PILOT'S | 1 I I DOCKING
MN 8 CB PWR  [FLOODLITES | ) I I TRGTLITES
AVAIL TO VAR- | | \ 1 I aspor Lite
IABLE CONTROL 1 ] t
LM PILOT'S | l 1
FLOODS i I 1 !
LEGEND:
LINE BETWEEN CIRCUIT BREAKERS
DESIGNATES DUAL POWER TO FUNCTION
-meswmm  DESIGNATES SIMILAR FUNCTIONS
e DESIGNATES DIFFERENT FUNCTIONS

EP 109-
CSM LOGISTICS TRAINING

CSM SYSTEMS .DATA

11/30/70

DATE

SOURCE NR/TODD
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FUNCTIONS POWERED THRU CB

CSM SYSTEMS DATA

SOURCE NR/TODD
11/30/70

DATE

—— EP§ ——
— MNA 5 J- MNB =3 r~— TIMERS ——
GROUES) . MNA MNB
P TITTY xmu_m:-u TCNSMEE, | IWH O EVENT] PHR TO EVENT
- 5 mERs On | TudERS ON
zﬁzuﬂfm ictooic BUS woci & MOCH & BAT BUS A TO PYRO BUS TIE
10 il
& wuio | scs conihmo prory e v BAT BUS A BACK-
;? S-SM ONMDC-2 | ON LIS 3% UP TO PYRO BUS A
HEATERS~D-MNA . HEAIERS-C-MNI 1 (C':g;x:-;-\f OPEN-
a :sccg:':mr : m_‘ ] = PYRO BAT A FAILS}
r—5P5 LINE HTRS |
GROUP2 MNA MNB PYRO A SEQ A
MDC-BCR'S ' MDC-BCB'S . PYRO BAT A TO
SCS-A/C I s !
ROLL-MNA |  ROLL-MNS SPSSYSA B SPsYsB PYRO BUS A
$CS-5YSTEM= SCS-SYSTEM= LILYS 1 HIRS (NORMALLY USED -
MNA i MNB ] OPEN IF PYRO
. - BAT A FAILS)

—0; VAC-ION PUMPS —1

MMA-1 A= MNB-1 & MNB-2
SCS-| DIRECT ui-maa | SCS DIRECT ULL-MN!

RCS LOGIC-MNA
RCS-CM HEATERS= ucs CM HEATERS-

M
$P-HIOT VIV I Shs-mioT vivs
s

I—:PS BAT BUS a—l

229

=3 -

BAT BUS B TO PYRO BUS TIE

GROUP 3 MNA MNB ;:T‘lg:vl.gafs-l
MDC-BCR'S 0 MDC-BCHS O TANK | ! o, Tank 2 '
SCVAWMI | SCOVAWMEL  vACION PuMP | VACION PUMP o COREN
s::.:-mcuc WS | 5CS-LOGIC WS 1 A
1/2-MNA \/4-pn H
RES-5M | RCs-sm HEATERS | FAIS) (@]
HEATERS, B- | A-MNB H 7y
DEAL-i
e il “RDEALMNE i PYRO B SEQ B Z~
(3 D PYRO BAT B TO O
PYRO 8US B 7/
(NORMALLY USED = - o
MAIN RELEASE OFEN IF FYRO
— = BATB FAILS)
Rl PYROA  PYROB Vo
PYROBUS A | PYROBUS B [ Z~
s&ﬁé éi]. MNA %EE;;}u ROLL-MHE | TO MAIN 10 MAIN
EMS-MNA ' CHUTE | chure N
SPS- RELEASE I ReLease ('S
NG-M lﬂ!&iﬁ?_ﬂﬂﬂl_. (NORMALLY | (NORMALLY [7,]
SPS-He VALVE= |38 375 Ha VALVE - OPEN-  OFEN- o0
CB | CLOSED CLOSED Z
DOCK FRORETNA nocx TROBE-MNR | AFTER AFTER
I SPLASHDOWN) | SPLASHDOWN) BAT A PWR ENTRY / POST LANDING o o
E/PLBAT A
GROUP 5 PWR TO BAT
MDC-8 CB's | MpC-aca's s A
scs{oum?anm- 1 scs-CONm/DmECY-

BAT B PWR ENTRY / POST LANDING

A-MNA I B-MNI E/PLBAT B
PWR TO BAT
uTILITY S B
RILSTA LEB
PWR TO | w10
umiuty 1 ‘[J)L"H_TEYT
onpenets 18 ow Len BAT C PWR ENTRY / POST LANDING
15414 | PANEL 100 E/PLIATC
PWR TO ALL
BAT C CKTS

BAT C TO BAT BUS A

BAT C BACKUP

TO BAT US A
(NORMALLY OPEN-
CLOSED IF E/PL
BAT A FAILS)

BAT C TO BAT BUS B
AT C BACKUP

TO BATBUS B

MDC-8 Cp'S : n-l - (NORMALLY OPEN-

SECS=ARLM A-BAT A SECS-ARM B-BA CLOSED IF E/PL

({%‘-ﬁ‘]’ﬁgg A-BAT A 1 !lClALGGIC B-SATH BAT 8§ FALLS)

ms 1-BAT A ] Ml’

~Hi1
3 :PS FAW 1—MTA : SPS-YAW 2-BAT B
LOAT BAG=1- A
BAY FLOATIAG 2-3ATE BAT C BAT CHGR/ EDS2

DAY CHGR TO
BATC TO
EDS 2

LEGEND:
LINE BETWEEN CIRCUIT BREAKERS
DESIGNATES DUAL POWER TO FUNCTION

mmmmm  DESIGNATES SIMILAR FUNCTIONS

mmmmmmm  DESIGNATES DIFFERENT FUNCTIONS
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EFFECT OF CB OPENING
(REMAINING FUNCTION)

N

CB FUNCTION
PNLS 229 & 250

N

LEGEND:

—— EPS ——m
~MNA o —~MNBS  —— TIMERS ——
GROUP1 MNA MNB
MNECBWILL I MM A CBWILL BAT BUS A TO
LOsS OF PR | LOSS OF PWR | fuiuern | 'k tvemt PYRO BUS TIE
TO LISTED | TO LISTED TIMERS 1t
CB'S ON CB'S ON “TOBS OF WER ) 1085 OF WGN oy
MDC-8 » MDC-8 TMEE ON | TIMER ON BACKUP
MOC-HLHER | LHED 208 TO PYRO BUS A
306 AVAILY [MDC-2 AVAIL) {SEQ B WILL PWR
C} REQUIRED FUNCTIONS)
r—SPS LINE NTRS—;
GROUP 2 MNA MNB
1 PYRO A SEQ A
] LOSS OF 1 LOSS OF
LOSS OF PWR I o OF[:’WR SPS SYS A 1 SPSSYSB
TO LSTED 1 TO LISTE HTRS 1 HIRS (IF FAULT IN PYRO A
CB'S ON 1 CB'S ON (SYS BAVAIL) §  (SYS A AVAIL) SYSTEM) SEQ B
MoC-¢ 1 MDC-8 1 CB WILL PWR
REQUIRED FUNETIONS
G BATBUSBTO
0, VAC-ION PUMPS
GROUP 3 e MNA M B PYRO BUS TIE
N & N8 LOSS OF BACKUP
LOSS OF LOSS OF TO PYRO BUS B
LOSS OF PWR B LOSS OF PWR 7, S | 1 orank2 (SEQ A WILL PWR
TO USTED | TO LISTED VAC ION PUMP 1 VAC ION PUMP REQUIRED
CB'SON | CB'S ON H FUNCTIONS)
MDC-8 y MDC-8 i
PYRO B SEQ B
- (IF FAULT IN PYRO
B SYSTEM)
MAIN RELEASE =y SEQ A CB WILL
SRGHES TpyroA  PYROB PWR REGUIRED
FUNCTIONS
LOSS OF PWR ! LOSS OF PWR | PYRO B ' PYROA
TO LISTED TO USTED CBWILL I cewiLL
CB's ON 1 ce's oN PWR |
MDC-8 ] MDC-8 REQUIRED | REQUIRED
1 FUNCTION | FUNCTION BAT A PWR ENTRY
2 ' ' /POST LANDING
(IF FAULT ON
GROUP 5 BAT BUS A)
LOSS OF BAT
LOSS OF PWR | LOSS OF PR BUSES
1O USTED 1O USTED
cason  lesson BAT B PWR ENTRY
mpc-8 | moc-8 / POST LANDING
(3 (IF FAULT ON
BAT BUS B)
UTILITY TS S
R/L STA LEB
e panes | 300" BAT C PWR ENTRY
100 UTILTY 4 umuty / POST LANDING
i | QUTUTS
s AVAILABLE LOSS OF BAT C
— PWR TO CKTS
BATC TO BATBUS A
LOSS OF
BACKUP TO
BAT BUS A
r— EPS BAT BUS —— BAT C TO BATBUS B
. B LOSS OF
LOSS OF PWR 1 LOSS OF PWR BACKUP TO
TO LISTED  § TO LISTED BAT BUS B
CB'S ON ] CB'S ON
MDC-8 J MDC-8
»
3 BAT C BAT CHGR / EDS2
BAT C CAN BE
CHARGED THRU
BAT A OR BAT 8
KT
1 VOTE FOR EDS
AUTO ABORT

LINE BETWEEN CIRCUIT BREAKERS
DESIGNATES DUAL POWER TO FUNCTION
DESIGNATES SIMILAR FUNCTIONS
wmmmm  DESIGNATES DIFFERENT FUNCTIONS

CSM SYSTEMS DATA

11/30/70

DATE

SOURCE NR/TODD




SUURCE  NR/TODD

DATE

11/30/70

CSM SYSTEMS DATA

FUNCTIONS POWERED THRU CB

MAIN A

FLIGHT / POST LANDING

MAIN B

d L f 1°
BAT SAT BAT BAT 1
BUSA BATC BATC sus s BUS A BUSB BATC MAIN A MAIN 8 MAIN A MAIN B
i
BAT C TO BATC TO BAT BUS A BATBUSE BATC TO MN DC MN DC i
TOF7PL TOF/AL BUS A TO BUS 3 TO
BAT 8L A mormaty | norarey- | | satuss [ aus ws s o | Fsus F/PLBUS wnoc b mnoc
1O aty OPEN-CLOSED | open-closep | TOMAIN f inormaty | (NoRMALLY | openeronenll (NORMALLY | (NORMmaLLY BUSATO § BUSBTO
cRiBusTa BEFORE Csm BEFORE CSM cBus S | OPEN-CLOSED | OPEN-CLOSED | sirome cuosep-oren | closeooren | NV INv2
SEP) SEP) BEFORE BEFORE SPLASHDOWn) || BEFORE BEFORE 1
SPLASUDOWN) | SPLASHDOWN) SPLASHDOWN) | SPLASHDOWN) ]

INVERTER POWER ——y
2 k] k]

MAIN A MAIN B
1
i
MN DC I mnoDC
ssato B sussTO
INV3 : INV 3

{SWITCH SELECY QUTPUT)

275

PWR TO MSRMNTS,
METERS & PCM ON
ATTACHED UST

PWR TO MSRMINTS,
METERS & PCm ON
ATTACHED LIST

276

ce1 c82

PWR TO MSRMNTS,
METERS & PCM ON
ATTACHED LIST

INSTRUMENTATION
POWER CONTROL

C83 cHe

PYR TO MSRMNTS
METERS & PCM ON
ATTACHED LIST

OPERATIONAL

CB FUNCTION
PNLS 275, 276 & 278

UPRIGHTING
SYSTEM

.
BAT 8US A [ ]
TO COMPR [
1 []
H

COMPRESSOR

BATBUS B
TO COMPR
2

SIVR/LM SEP
PYRO BUS 4 PYRO BUS 8
S FOR LM FOR LM
51V B SEP SIV B SEP

\ PYRO A PYRO B

—_—
278

LEGEND:

LINE BETWEEN CIRCUIT BREAKERS
DESIGNATES DUAL POWERR TO FUNCTION
DESIGNATES SIMILAR FUNCTIONS
DESIGNATES DIFFERENT FUNCTIONS

GL 39vd




CB EFFECT
PNLS 275, 276 & 278

EFEECT OF CB OPENING
(REMAINING FUNCTION)

O
™
[ep}
m
and
(o]
MAIN A T MAIN B 17 FLIGHT / POST LANDING 1T INVERTER POWER ————
BAY BAT BAT BAT
BUS A BATC BATC BUSB BUS A 8usB SATC MAIN A MAIN B BAIN A MAIN B ) AN A MAIN B
I : MAIN B CB = MAIN A CB
saTBUSBCB | BATBUSACE | BATBUS A CB LOSSOF [ LOSSOF  (rRAVAIL o PWR AVAIL
BATC CB PWR BAT BUS APWR | BAT BUS 8 PwR | BAT ! C3 FvR 8 BATC CB amrccs | ssatsuss | mainscs manacs fl anvi f nNv2 §g OmvI g TOINvS
AVA|LABLE AVAILABLE AVAILABLE AVAILABLE PWR AVAIL PWR AVAIL Ch PWR WILL PWR WILL PWR TINVIRTERS | TINVERTERS ]
TO MN DC 8US A TO MN DC BUS A | TO MN DC 8US B | TO MmN DC BUS B TOF PL TOF /EL AVAIL TO F,/PL BUS F/PL BUS 283 I 183 ¥ -
8US BUS F/PLBUS AVAILABLE | AVAILABE § (SWITCH SELECT OUTRUT)
] LEGEND: i )
1 LINE BETWEEN CIRCUAT BREAKERS
—— DESIGNATES DUAL POWER TO FUNCTION
| momamem DESIGNATES SIMILAR FUNCTIONS
esmmemme  DESIGNATES DIFFERENT FUNCTIONS

J E

UPRIGHTING
SYSTEM
comP 2 i comm
[< )] . cs2 il f i
LOSS OF MSRMNTS, I LSS OF MSRMNTS, INFATEAT b INFATE (AT
METERS & PCM : METERS & PCM REDUCED RATE) REDUCED RATE)
(C/W MAY ALARM) B (C/W MAY ALARM
H ) COMPRESSOR
INSTRUMENTATION 1 2
POWER CONTROL
te3 . te4 SIVB / LM SEP
1055 OF msemnTs, ¥ L0ss OF msrmmTs, i
METERS & PCM § METERS & PCM PYROBWILL & PYROA WILL
1C W MAY ALARW) He W MAY ALARPM PWR REQ'D i PWMRREQD
H FUNCTION H FUNCTION
OPERATIONAL PYRO A PYRO B

DATE 11/30/70
SOURCE NR/TODD

CSM SYSTEMS DATA




CSM SYSTEMS DATA

SOURCE NR/TODD
11/30/70

DATE

PAGE 17
RIGHT HAND EQUIPMENT BAY PANEL 276

0
. MSRMNT  O.B. MERMNT O.B. &
MSRMNT TITLE NO, DISPIAY MSRMNT TITLE NO. DISPIAY —_
p4
CB 1 CB 2 cont'd. a-
2
Main dc bus A & B power to 4
following measurements: ;
1120 Dump Temp CF 0461T CM He Tk 2 Press CR 0002P sM gﬂJ
CM He Tk 2 Temp CR 0004T M =
CM He Tk 1 Press CR 0001P 8M CM He Manif 2 Press CR 0036P * <
CM He Tk 1 Temp CR 0003T 8@ CM He Manif 1 Press ' CR 0037P sM#* —
CM He Manif 1 Press _ CR 0035P * Temp 14 Eng Inj 8Sys 1 CR 2100T 8M =z
CM He Manif 2 Press CR 0038P SM* Temp 24 Eng Inj Sys 2 CR 2110T M
Temp 16 Eng Inj Sys 1 CR 2103T sM Temp 25 Eng Inj Sys 2 CR 2116T M
Temp 12 Eng Inj Sys 1 CR 2114T SM Temp 21 Eng Inj Sys 2 CR 2119T sM
CB 2 Docking Probe Temp CsS 0220T
Main dc bus A & B power to CB 3
following measurements:
Main dc bus A & B power to
Temp Crew Ablator Surf Loc 1A CA 1820T following measurements:
Temp Crew Ablator Surf Loc 4A CA 1821T
Temp Crew Ablator Surf Loc 7A CA 1822T Skin Temp 1A 8A 1830T
Temp Crew Ablator Surf lLoc 10A CA 1823T - i ]
' Temp Bay 2 Ox Tk Surf 8A 2377T
Press Batt Comprtmnt (Manif) CC 0188P sM Temp Bay 5 Fuel Tk Surt S8A 2379T
Drogue Dep Relay A CE 0001X Oy Tk 2 Press SC 0038P SM
Drogue Dep Relay B CE 0002X H2 Tk 2 Press SC 0040P M=*
Main Dep Relay A - CE 0003X
Main Dep Relay B CE 0004X
Main Chute Disc Relay A CE 0321X FC 2 Og Press 8C 2067P sSM
Main Chute Disc Relay B CE 0322X FC 3 O2 Press 8C 2068P M
FC 2 Hy Press 8C 2070P SM
Suit Cabin Delta Press CF 0003P M FC 3 Press SC 2071P M
Surge Tank Press CF 0006P M FC 2 Rad Out Temp SC 2088T SMB*
HpO Tank-Glycol Res Press CF 0120P FC 3 Rad Out Temp 8C 2089T SMB*
Pri Glycol Flow Rate CF 0157R FC 2 Rad In Temp SC 2091T
Pri Evap Inlet Temp CF 0181T FC 3 Rad In Temp SC 2092T
Urine Dump Nozzle Temp CF 0460T FC 2 Hy Flow SC 2140R SM*
FC 3 Hz Flow SC 2141R Sw*
Astro 1 EKG Axis 1 CJ 0060J FC 2 02 Flow 8C 2143R SM*
Astro 2 EKG Axis 1 CJ 0061J FC 3 0g Flow 8C 2144R SM*
Astro 3 EKG Axis 1 CJ 0062J S
Astro 1 Respir CJ 0200R He Tk Press SP 0001P
Astro 2 Respir CJ 0201R Ox Tks Preas 8P 0003P M*
Astro 3 Respir CJ 0202R Position Fu/Ox Viv 1 Pot B SP 0022H
Position Fu/0Ox Vliv 3 Pot B SP 0024H
CM X Axis Accel CK 0026A Position Fu/Ox Viv 2 Pot A SP 0027H M
CM Y Axis Accel CK 0027A Position Fu/Ox Viv 4 Pot A SP 0029H N
CM Z Axis Accel CK 0028A Temp Fuel Eng Feed Line SP 0048T M
Dosimeter 1 Radiation CK 1051K Temp 1 Oxidizer Distr Line 8P 0054T
Dosimeter 2 Radiation CK 1052K SPS Prplnt Tanks N3 A Press SP 0600P SM
Dosimeter Rate CK 1053K Eng Chamber Press SP 0B61P SM




, P PAGE 18

0
R MSRMNT O.B. MSRMNT O.B.
i MSRMNT TITLE NO. DISPLAY MSRMNT TITLE NoO. DISPILAY
Zz
o. CB 3 cont'd. CB 4 cont'd,
"’—, Fuel SM/Eng Interface Press SP 0930P He Tk Press Display SP 0035P sM
Z Temp Eng Vlv Body SP 0045T
= SM He Tk A Press SR 5001P M Temp Ox Eng Feed Line SP 0049T SM
g‘-' SM He Tk C Press SR 5003P SM Temp 1 Fuel Distr Line SP 0057T
) SM He Tk A Temp . SR 5013T M SPS Prplnt Tanks N2B Press SP 0601P SM
%) SM He Tk C Temp SR 5015T SM Ox SM/Eng Interface Press SP 0931p
< Qty M Propellant Sys A SR 5025Q SM |
>3 Qty SM Propellant Sys C SR 5027Q SM SM He Tk B Press SR S5002P M
\ SM Eng Package A Temp SR 5065T SM* SM He Tk D Press SR 5004P sM
SM Eng Package C Temp SR 5067T SM* SM He Tk B Temp SR 5014T M
SM He Manf Sys A Press SR 5729P SM He Tk D Temp SR 5016T sM
SM Ox Manf Sys A Press SR 5733P Qty SM Propellant Sys B SR 5026Q SM
SM Fuel Manf Sys A Press SR 5737P SM* Qty SM Propellant Sys D SR 5028Q SM
SM He Manf Sys C Press SR 5817P SM Eng Package B Temp SR 5066T SM*
SM Ox Manf Sys C Press SR 5820P SM Eng Package D Temp SR 5068T SM*
SM Fuel Manf Sys C Press SR 5822P SM* SM He Manf Sys B Press SR 5776P
SM Ox Manf Sys B Press SR 5780P
Proton Ct Rate Chan 1 ST 0820K SM Fuel Manf Sys B Press SR 5784P SM*
Proton Ct Rate Chan 2 ST 0821K SM Ox Manf Sys D Press SR 5821P
Proton Ct Rate Chan 3 ST 0822K SM Fuel Manf Sys D Press SR 5823p SM*
Proton Ct Rate Chan 4 ST 0823K SM He Manf Sys D Press SR 5830P
Alpha Ct Rate Chan 1 ST 0830K
Alpha Ct Rate Chan 2 ST 0831K Nuclear Particle Det Temp ST 0840T
Alpha Ct Rate Chan 3 ST 0832K Nuclear Particle Anal Temp ST 0841T
Proton Integ Ct Rate ST 0838K .
CB 4
Main dc bus A & B power to
followling instrumentation: LEGEND:
0.B. Display = On Board Display
M = Meter
Temp Bay 3 Ox Tk Surf SA 2378T M = Selectable Meter
Temp Bay 6 Fuel Tk Surf SA 2380T B = Talk Back Indicator
* = Input to Caution/Warning
O, Tk 1 Press SC 0037P SM*
Ho Tk 1 Press SC 0039P M*
FC 1 O Press SC 2066P SM
FC 1 Press SC 2069P M
FC 1 Rad Out Temp SC 2087T SMB*
FC 1 Rad In Temp SC 2090T
FC 1 Hy Flow SC 2139R SM*
FC 1 Op Flow SC 2142R SM*
He Tk Temp SP 0002T
Fu Tks Press SP 0006P M*
Position Fu/0Ox Vv 2 Pot B SP 0023H
Position Fu/Ox Vlv 4 Pot B SP 0025H
Position Fu/Ox Viv 1 Pot A SP 0026H M
Position Fu/0x V1iv 3 Pot A SP 0028H M
|
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SYSTEMS SCHEMATICS
THE CONTENTS WILL CONSIST OF REPRINTS OF THE FOLLOWING
DRAWINGS FROM THE FOD SYSTEMS HANDBOOK

2.1 SEQUENTIAL OVERVIEW
2.2 SEQUENTIAL POWER DISTR
2.7 DOCKING PROBE

2.8 CSM-LM ELEC INTERFACE
3.2 ELEC DC DIST & CONTROL
3.3 ELEC AC DIST & CONTROL

FIG. 3.1 PWR DIST - MAIN
FIG. 3.2 PWR DIST - AC
FIG. 3.3 PWR DIST - MISC

4.2 SUIT & CABIN PRESS
4.3 PRIMARY GLYCOL LOOP
4.4 SECONDARY GLYCOL LOOP
4.5 WATER AND WASTE MGT
(NONE) HYDROGEN SEPARATOR
CRYO GAS STORAGE

FUEL CELL

COMM SYSTEM OVERVIEW
UNIFIED S-BAND SYS RF
PREMOD PROCESSOR
INSTR PWR AND CONTROL
C&W SYSTEM

SCS OVERVIEW (PWR)
SCS OVERVIEW

G&N PWR DISTR
INERTIAL SUBSYSTEM
OPTICS SUBSYSTEM

SCS PWR DISTR

SERVICE PROPULSION SYS
SM RCS

10.2 CM RCS

11.2 LIGHTING - INTERIOR AND EXTERIOR

W 00 00 00 0O 0 O ~N NN OOy OO on >
N

—

o . P

e = N O O BEWN W N - W
—t

(70
=4
—
<
>3
'V
I
9
(7¢]




12/18/70

DATE

B

PAGE 32

HYDROGEN SEPARATOR

00y (INSTALLATION)

_~T10 POTABLE WATER SYSTEM

,~GREEN QD (H20 ouT)

__RED QD (H20 IN)

WATER FROM
FUEL CELLS

YELLOW QD
(URINE H,0 DUMP INTER CONNECT)

- VIEW LOOKING FROM BEHIND PANEL

\ HYDROGEN /
SEPARATOR
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FUEL CELL

5| TEMPERATURE
440 F

~ 430 F

N 420 F

P aoe

I 400 F

= 390 F

CM BUS VOLTAGE (VOLTS)

LSS FEEEY s30T VT UL SETSE SR RE FURTT ISR IO

. CURVES REFLECT:
1. NOMINAL FUEL-CELL PERFORMANCE |
2. AVERAGE DISTRIBUTION SYSTEM LOSSES |
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CURRENT PER FUEL CELL (AMPERES)

FUEL CELL PERFORMANCE
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CSM DELTA VELOCITY (AV) AVAILABLE (FT/SEC)

5000

3000k

2000
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PROPELLANT PRIOR TO BURN (GAUGE PERCENT)

Approximate SPS Blowdown Delta Velocity Capability
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Oxygen remaining. Ib
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Hydrogen remaining. Ib
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HCSM 11-9. - (?5 hydrogen remaining in one tank. (January 1 launch date) 12310, Finai
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