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“II’ PREFACE

This handbook, prepared by the Flight Control Division, NASA, Manned
Spacecraft Center, Houston, Texas with technical support by North
American Rockwell Corporation (NR), reflects the Command/Service Module
(CSM 103) Spacecraft Systems as of May 10, 1968.

Major emphasis is on material for use by Flight Crew and Flight Con-
trollers during mission operations. Caution should be exercised in
using the systems drawings or other information in the handbook for
any other purposes.

Comments concerning the contents of this handbook should be directed
to FC36/Mr. Hubert V. Gregan, NR, Flight Operations Support, HU3-5805.

This document is not to be reproduced without written approval of the
. Chief, Flight Control Division, NASA, Manned Spacecraft Center, Houston,

Texas.
nold D. Aldrich —

Chief, CSM Systems Branch

Chief, Flight Control DivjSion
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FOREWORD

The basic Command/Service Module Systems Handbook (CSM 103) is
being published and distributed by sections.

The publication control and effective page sheet'immediately follow-
ing this foreword will serve as a table of contents since it lists by

‘ sections all figures, drawings, tables and pages of text that will be in

the handbook whether they are included in this first issue or not.

The publication control and effective page sheet, which will be
continuously updated each time additional sections are issued, will give
a chronological history of the document and will show the date for which

the information in each section is wvalid.
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SECTION 1
‘ CSM 103
STANDARDS

GENERAL DRAWING INFORMATION
. Cross-indexing
o General drawing configuration
. The X coordinate zones are marked alphabetically from the

o
e
o

right-hand edge of the sheet (including the 1/2 inch margin).
The Y coordinate zones are marked numerically from the
bottom right-hand and left-hand corners of the sheet.

<+———— X Coordinate ——m

Y Coordinate

X XXX

/ [~ Title Block

7
Drawing Locator Abbreviation

(Short Title) and Number

‘ 1.lsle2 Component location code

The component location code is used to reference controls
(on the control-display figure) and components (on the
overview drawing) into the detail system drawings.

3 - Drawing Locator Number for the

a given detail subsystem drawing
K - X Coordinate
L - Y Coordinate

e
SRS

.1 Technical Zone References
1.1 Zone reference

‘ X Coordinate —\ AZ /— Y Coordinate
: 1

XX. X

‘\\\—— When this number appears it
refers to another drawing.

When there is no number the
‘ zone refers to another area

on the same drawing.
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1.2.2

1.2.2.1

l.2.2.2

1.2.3

LINE LEGEND

RF Cable

Electrical Line,
Power and control

>

Electrical connected

Electrical crossover

Directional Flow
Arrows

—_— —

CSM 103

SR

1.2.4 Component Enclosures

Title
(Directory

Type)

l1.2.k4.1 Main enclosure
1/16-inch solid
black line
N TR

l.2.4,2 Sub enclosure
1/32-inch solid
black line

1.2.4.3 Component enclosure
with crew (manual

%nfg&l
1/16-inch dashed

black line
R P T Ty

1.2hl Module interface and
systems assembly
1/8-inch dashed
black line

cM I EsM
a8

1.2.5 Mechanical Linkage

1.2.6 Timing Pulses

i

N

Source HZ/ — =
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Power intra-drawing
(Section to section within the same drawing)

To Power
Load -+ 7 XZX Identification

X Z X From Power
Identification Source

1:2:1.3 Power inter-drawings
(Drawing to drawing)

Identification
" To Power - 7 XZX
Load

X . X+<— Ref drawing no.

Identification
XZ)( From Power
) Source

Ref drawing no. —X,X
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1.3 PIPE LEGEND
13l General )
1.3.1.1 Plumbing connected .3.2.3 Nitrogen
N N
| 3.2.4  Helium
e 32 5 Primary Coolant
l 7
.3.2.6 Secondary Coolant
X X
s 32T Fuel
LB« L2 Plumbing crossover «3.2.8 Hydrogen
] (=] o -
.3.2.9 Steam
— — S § § S S
AR ST
+362:10 Suit Loop
R e D e DR
A P e e TRt
1.3.2 Line Designation .3.2.11 Sense Lines
L.3:2:1 Water
.3.2.12 Oxidizer
® &
1a302:2 Oxygen \\\ \\\
« 3ei2: L3 Others
o O (Identification)
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S 1.k TELEMETRY SYMBOLS
1.4.1 Measurements Telemetered
Measurement Number: Should include
the letter associating it with the
transducer type. Alternate system
measurement numbers and PCM codes
may appear near the TM bubble.
// 4———15 Measurement Name
\7 Measurement Range
&High Bit Sample Rate
'Low Bit Sample Rate
I M Signal Conditioner: To be located
XXXX on the input line next to T bubble,
» positioned at 0°, 90°, 180° and 270°
around bubble.
. Met
1.h.2 fobgsna Meters Meters should be placed
close to their associated
IM bubble wherever possible.
Actual From
‘ Art Work Drive Source
XXXX =—Meter Number
PNL X<—Panel Number
1.4.3 Sensors '
1.4.3.1 Single source
(Power) [ Output Example: Letter indicates
” the type:
P - Pressure
T - Temperature
1.4.3.2 Double source Q - Quantity
W - Wetness
R - Rate
Out
(Power) >—E I utputs
1.4.4 Ground Commands (Contents Optional by Vehicle)
l.b.h.2 RTC's '

'S For Set
R For Reset

Command Number
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1.5 ELECTRICAL SYMBOLS

1.5.1 Switches
All switches will be shown in the deenergized position
(if possible). When a switch has more than one set of
contacts, only one set needs to have switch eontact
nomenclature.

1.5.1.1 Switch nomenclature ,
Major Title: The title given to a group of switches on

the panel.
Minor Title: The title given to a sub-group-of switches

NOTE: If more than one switch has identical major and
minor titles, they may be stacked without repeating
these titles.

XXXXXXXX Major Title
/ XXXXXXXX —+———N— Minor Title
W — — - - -
Switch Name —J XXXXXXXX [
(As shown on I §
control-display)
H orme '
|
| | O— |
| XXX T
| 4 | \
I I Switch Position
I XXX ___l_ } Nomenclature
| i (As shown on
I ; control-display)
| E ——
| XXX ‘JE )
Panel Number ——g= MDC X XXS XX Switch Number
- e (As Appropriate)
Switch Name —— XXXXXXXX i
(As shown on |
control-display) 1 ° :
I | &— 1+
! XXX 'S
l S i T SR l
E ) i . .
l Switch Position
l Nomenclature
£ XXX =T ( (As shown on
| J I control-display)
I i
| —3
Panel Number MDC X XXX XXS XX -I—Swit ch Number
S .. (As Appropriate)
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L:5.1.2 Switch controlled flag
If a flag is directly controlled by a switch, it may be shown in
the following manner: ‘

XXXXX Major Title
/ XXXXX N\ Minor Title

F-----------1

Flag Name

! XXXXXX ~———— (45 shown on
4 control-display)
: XXXXX + Note to explain
1 XXXXX I all states of flag
| X XXX ~— ] Switch Name
R —— (As shown on
4 control-display)

|

Switch Position
Nomenclature
(As shown on
control-display)

XXXX ~—————f—
XXS XX ~———

L----
-
=
—
X

Panel Number

1.5.1.3 Two-position

DY ot

1.5.1.4 Three-position

/———— Momentary
ﬁ

Contact
O o —
y

1-7
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.5 Pushbutton
5.1 Latching

.

® O

—e @

1:5:1:5:2 Momentary

1
A A

oo

A

b

1.5.1.6 Coax

ol Pressure
T

sl Closed decreased
pressure

o

S \

!
3

Lo 9udoT o2 Closed-increased
pressure

¢ |

p

(=]
N

.1.8 Motor
1.8.1 Break before make

1.5.1.8.2 Made before break

Close XXX psi or altitude
open XXX psi or altitude

1-8
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1.5.2 Circuit Breakers
The circuit breaker should be placed near the associated bus
whenever possible. For the difference between major and minor
titles see remark under switches (1.5.1.1).

Lo Dwul Pushbutton

‘ - XXXXK Major Title

/ TIEXRER NS Mo mitte

3-
: xxx° .0 Name
1

REE S s (As shown on

control-display)
—4 —O0 - O
I XA =——7p— Amperage

— B pnL X | xxx 1 <— circuit Breaker
: .l-l-lIl-lll-ll-ll Number
l1.5.2.2 Automatic
—_——0 :CF———————-
XA Amperage
1.5.3 Fuses
‘ 1.5:3:1 General
—A
1.5:3¢2 Fusistor
Q
154 Battery

1/16-inch black tape
Size varies with number of cells and drawing arrangement .

XXX Name
XXX Amp Hours

—
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1.5.5 ‘Lights
1:5:5:1 Telelights
—{ COLOR E
NAME
( ID )
\ COLOR J
1:5.5:2 Switching
COLOR
NAME
COLOR
vy
1.5.5.3 Caution and warning
-
Name ——— XXXXX
Warning or—4— XXXXX
Color s :
Operating ——=XXXXX
limits XXXXX
PNL Location /
(Optional)
1.5.5.k Component
XXXXX*— Color
XXXXX >~ Name
PNL Location .~ “XXXX

(Optional)

1.5.6 Annunciator Flag
Flag symbol will not
reflect switch position
of the associated switch.
XXXX=—Flag Name
e
_AE
XXXXX
XXXXX

Flag Number —— XXXXX
Panel Number—= XXXXX Note J?O
explain

all states
of flag.

——
XXXXX

Relays
Momentary contact

—

- S—

Latching contacts

e

G e
Non-latching relay

—or

| e

1.5.T.2

1.5:T«3

| &
*3 Nomenclature
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1.5.7.4 Latching relay 1.5.9.2 Designation
See bus designation list.

- ®* Vxxx

‘ l 1.+ 5%10 Grounds
1: 520,11 System

Nomen- |
clature —=
1.5.10 Frame

1.5.8 Relay or Solenoid l
Driver

1.5.10:3 Floating or Controlled

g XXX

Signal
\Name

@
Y Y

1.5.10.4 Signal

__.\Lo—

A 1:5:11 Diodes
A 1.5.11.1 General
1.5.9 Buses
1.5.9.1 Symbol ”

Length can vary depend-
ing on the bus function

on a given drawing. 1.3.11.2 ZEEY

’_l'r

' 1541143 Tunnel

Bus Feed Bus Output Neg Bus

>
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1.5.11.4 Control rectifier 1.5:.1T Amplifier
(SCR) ,
|Pwr Input
/o Input
@l\ : Output
Inverted
1.5.12 Potentiometer Input
Rating 1.5.18 Capacitor

XXX (Optional)

i §

1.5.19 Digital Inverter
1,5.13 Fixed Resistor
Rating I
XXX (Optional)
VW 1.5.20 Wire Resolver

1.5.1k Heater

UL

Value (Watts)

‘ X = Sine Winding
1.5.15 Thermostat @® = Minus Sine

~X_r —_ = Cosine Winding
fange 1.5.21 Time Delay
1.5.16 Transformers
Core
Polarity dots - _ 7D E——
indicate out L ] MS
phase @
1.5.22 Electrical Filter
| Polarity dots ° ——ed FILTER
| indicate in 3 g‘
phase 1.5.23 Modulator
M

1-12
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e
N\

2L Gates 1.5.25 Demodulator
ok 1 And
AlBly
1111 D
A —— 1lo}o
] Y ol1]o
B ofolfo 1.5.26 RF Circulator
520,28 Nand
by e 11110
[ Y 1ol
B ——— of111
Ogoif1 1.5.27 Transistor
1.5.27.1 NPN
.2k, 3 Or -
1§11
A
v 1jo]:
t of11]:
B —— ofoljo
2k Nor
1.5.27.2 PNP
A 1Jojo -
4— Y of1fo T
B 1110
ofol:
-2h.5  Exclusive Or
A 111]o
1Jo]1
O 1 1 i N
Ofgojfo 1.5.28 Antenna
Name

(Type or Function)

Open circle means
it is an inverter
and may appear on

any of the lines
on the gate.

—
o
o




=]
o\ O\

1.6.2

1.6.3

PYROTECHNIC SYMBOLS
Pyro Guillotine

Module Component
Location ‘X 1/ Number

WIRE

Pyro Valve with Single Initiator

Electrical Circuit Interrupter

Module ==t ‘ Number
Location

1-1k

CSM 103
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1.7 MECHANICAL SYMBOLS

1.7.1 Mechanical Filter 1.7.6.2 Quick
—— O\ — SE—
g 5 X Y X — S ——

. 1.T.2 Burst Diaphragm

LT T Quick Disconnect Fill
[: and Drain
\LOW S lde e T
e—
1:T«3 Venturi
1T 8 Fill and Drain
M
w a—
SRR TG SR
1.7.4 Vent

‘ 1.7.9 Ball Valve Actuator

L.(.5 Thrust Neutralized
Vent

\\ ’[ May be shown
in depressed
or partially

o N depressed
‘ position

1.7.10 Valves

Disconnects
ol Self-sealing

o\ O\

[
~ =

. D -
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1.7.10.1 Motor control
M
1.7.10.2 Manual control
1.720.3 Check wvalve
e
1.7.10.4 Orifice
—'_
(Flow Rate)
1.7.10.5 Pressure regulator
psi Requced4
psi
st sseemn ] e i
1.7.10.6 Relief valve
Full Flow
Cracking
Reseat
— Pressure
e ] EeTSeTnsasa.
D e e ST A

1.T:10.T Pneumatic controlled
valve with line bleed
(Normal
Position)
Relief Port
1.7.10.8 Solenoid valve
|
s ————— fourra TSNS
e
Name (Normal Position)
1.7.10.9 Three-way valve
1.7.10.9.1 Manual
B e PR R T
1.7.10.9.2 Solenoid !
o 1 2109, OR
|
1.7.10.9.3 Motor eh
controlled |
1.7.10.10 Ball valve
D
\/
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MISCELLANEOUS SYMBOLS
.1 Drawing Note Reference

>

Overview Drawing Instrumentation Legend
.1 Automatic control only

]

o
@ @

[\OINAV)

e
@ ™

1:8:2,2 PCM only

1:8:2.3 PCM and/or onboard display

1.8.3 Two-unit Interface

>
<>
>

1.8.4 Two-unit Cable Connection
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1.8.5 BUSSES “

1.8.5:1 POWER BUSSES

MAIN BUS A

£

=

MAIN BUS B

os)
=
|

BATTERY BUS A

o]
(os]
!

BATTERY BUS B

los]
20}
|

BATTERY RELAY BUS

=
d
1

FLIGHT AND POSTLANDING BUS

- NON-ESSENTIAL BUS 1

=

=
N
I

NON-ESSENTTIAL BUS 2

AC1 - AC BUS 1
AC2 - AC BUS 2
F - FLIGHT BUS

2

SERVICE MODULE BUS A

<< < <K< <K< <L<LCLKL

5

SERVICE MODULE BUS B




1.8:.5.2

SEQUENTTIAL BUSSES

SQA

S SIS LS <SLKLKKLKKK
s & € E & E & B 8

=
O
s3]

€2}
=2
o

<< <K<

=
=
(o0]

SEQUENTIAL PYRO BUS A

RCS CONTROLLER PYRO BUS A

RCS CONTROLLER LOGIC BUS A

LM DOCKING BUS A

SEQUENTIAL LOGIC BUS A

SEQUENTIAL ARM BUS A

EARTH LANDING BUS A

SEQUENTIAL PYRO BUS B

RCS CONTROLLER PYRO BUS B

RCS CONTROLLER LOGIC BUS B

IM DOCKING BUS B

SEQUENTIAL LOGIC BUS B

SEQUENTTIAL ARM BUS B

EARTH LANDING BUS B

CSM 103
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SEQUENTIAL BUSSES (cont'd)

\/ ED1 - EMERGENCY DETECTION SYSTEM BUS NO. 1
VED2 - EMERGENCY DETECTION SYSTEM BUS NO. 2
VED3 - EMERGENCY DETECTION SYSTEM B[‘IS NO. 3
V6-D95 - IU ABORT BUS

1.8.5.3 INSTRUMENTATION BUSSES

=
|

CM ESS INST BUS PWR FROM RHEB PNL 276-CBl

ESS INST BUS PWR FROM RHEB PNL 276-CB2

w
n
I

SM ESS INST BUS PWR FROM RHEB PNL 276-CB3

< < <<
.

¥
62}
|

SM ESS INST BUS PWR FROM RHEB PNL 276-CBL

(|
1

CM NON ESS INST BUS PWR FROM RHEB PNL 277-CB5

(&)
|

CM NON ESS INST BUS PWR FROM RHEB PNL 277-CB6

NON ESS INST BUS PWR FROM RHEB PNL 277-CBT

2

NON ESS INST BUS PWR FROM RHEB PNL 277-CB8

< << <<
.

(0 o]
n
|

SM NON ESS INST BUS PWR FROM RHEB PNL 277-CB8

1-20
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INSTRUMENTATION BUSSES (Cont'd)

<

CM NON ESS INST BUS PWR FROM RHEB PNL 27T7-CBR9

- CM NON ESS INST BUS PWR FROM RHEB PNL 277-CB10

VSC - SCE PWR REQ'D FOR SIGNAL CONDITIONING
(+20, -20, and/or +10Vdc)
VSC5 - SCE CM +5Vdc PWR
1.8.5.4 SCS LOGIC BUSSES

VLBl

LOGIC BUS 1

<
2

LOGIC BUS 2

LOGIC BUS 3

< <

log)
-3
I

LOGIC BUS L
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" FOR PNL 229 POWER DISTRIBUTION LOGIC > FOR PNL 229 POWER DISTRIBUTION
=3 TO CM RCS
» T0CM RCS ( f )
SYSTEM " SYSTEM .Z. s
EPS REACTION CONTROL SYSTEM EPS REACTION CONTROL SYSTEM 10.2 SYSA
/ GROUP 5 \ RCS LOGIC 7 GROUP 5 N\ RCS LOGIC 'Z'3
OFF
MNA ™ MNB
MNA MDC 1 546 MDC 1 sa6 s
5% & % o 0 SYS BZ16
V. I L "’.) T0 SYS A Z16 ULLAGE Vm; ik 15A ! RELAY CONTACTS -
A 308 15A \ RELAY CONTACTS !
! 1
RMEB229  cB34 MDCS o843 : RHEB 229  CB35 MDC 8 cBaa :
! |
| |
|
o T0 DROGUE DEPLOY SW
» T0 DROGUE DEPLOY SW 1 ul
ELS MDC 1 532 RZ3 | | — MDC 1 532
e 2.5 [ |
| I
BAT A | | BAT B
I
1
s ! P
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MDC 1 530 2.5 ! ' g
: '
1
moce 845 | ; MDC 8 cBa6
| |
| I
| !
|
: 1
| !
1
| 1
|

EPS BAT BUS

A

P

SEQ EVENTS CONT SYS

s TO MAIN DEPLOY SW
DC 1 534

|

204

RHEB229  CB38

FROM PYRO BAT
GZ" TIE CIRCUIT
32

PYRO BAT A
.75 AMP HR

SEQ EVENTS CONT SYS
£ ARM A N

BAT A

T

TO COMMANDER TRANSLATION
" HAND CONTROLLER (514)

—_——
LOGIC A - TO LES ABORT ENABLE RELAY CONTACTS
23-A (EDS ENABLE LOCKUP CIRCUIT) ~ H/ 4
23
BAT A
P
154 SEQ EVENTS CONT SYS
LOGIC
Mocs c83

TOSYSB TOSYSB
7 &

T0 S-IVB/LM SEP SW
MOC 2 5108

MDC 2 5109 AND 112

TO CM/SM SEP SW
MDC 2 S110 AND 111

¢ » TOEDS 1BATACB
MDC 8 CB49

4 5 TOFLOATBAGACE
MDC 8 CB6 V4
2.6

MoC8 [4:38

& SEE LEFT MARGIN OF DWG 3.2
FOR PNL 229 POWER DISTRIBUTION

PYRO A

BAT A TO PYRO
BUS TIE
L, *

0 Oo—
20A

RHEB 250 CB 18

SEQ A

T

TO CM RCS PRESS SW
MDC 2 531

TO RCS COMMAND SW
MDC 2 543

TO CANARD DEPLOY SW
MDC 1533

TO CSM/LV SEP SW
MOC 1535

TO LES MOT FIRE SW
MOC 1 $31

1.5

TO CSM/LM FINAL SEP SW

11.5

st
2.4
|Zs
2.4

MDC 8 315

SEQ EVENTS CONT SYS

Cj PYRO ARM \

Z20K1-A 220K2-A

= seqLocic
ARM RELAYS

LM DOCKING EVENTS
CONTROLLER SYS A

r=—-m
L I
|

MOC 8 510

X
e Ve

OPEN CIRCUIT VOLTAGE 37.2 VDC

20A
RHEB 250  CB16

# CB18 NORMALLY OPEN
WHEN CLOSED CB16
SHOULD BE OPEN

1/4A

TO EPS
DC INDICATOR
MDC 3

Vi

Voo

TO MAIN RELEASE PYRO A CB IZZ
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RHEB-229 POWER DISTRIBUTION

NOTE: THESE CIRCUIT BREAKERS WERE INSTALLED TO

PROTECT LONG WIRE LEADS
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‘ 3.4 BUS SUMMARY TABLE
The following table is a listing of spacecraft buses sub-

divided into the circuit breakers each bus feeds. In turn
each circuit breaker is subdivided to list all the components
it feeds. A miscellaneous list includes circuit breakers fed
by other circuit breekers and circuit breakers installed to
protect long wire leads.

A. Main Bus A

B, Main Bus B

C. Battery Bus A

D. Battery Bus B

E. Battery Relay Bus

‘ F. Flight Bus
G. Flight and Postlanding Bus

H. Battery C

I. CB22 (Battery C Pwr, Postlanding and Entry)
J. Non-essential Bus 1

K. Non-essential Bus 2

L. Pyro Bus A

M. Pyro Bus B

N. AC Bus 1

0. AC Bus 2

P. Miscellaneous Circuit Breakers




9-¢. .

A. MAIN BUS A CSM 103
POWER
CB NO./NOMENCLATURE PANEL NO. COMPONENT WATTS DC ce REMARKS
@28 vbC RATING
EPS .
CB1/EPS SENSOR SIGNAL MN A MDC-5 DC UNDERVOLTAGE 0.25 5 AMP
: SENSOR
CB1/INVERTER. POVER 1 MAIN A RHEB-275 | INVERTER 1 VARIABLE 70 AMP | MOTOR SW ISOLATED, IDLES.AT
112.0 WATTS DC
CB3/INVERTER POWER 3 MAIN A RHEB-275 | INVERTER 3 VARIABLE 70 AMP | MOTOR SW ISOLATED, IDLES AT
112,0 WATTS 'DC
CB5/FLIGHT & POSTLANDING MAIN A | RHEB-275 | POSTLDG BUS VARIABLE 10 AMP | DIODE (1) ISOLATED ‘
CB10/FUEL CELL 1 PURGE RHEB-226 | 1. H2 PURGE VALVE l. 17.5 5 AMP DIODE (1) ISOLATED SW ISOLATED,
2. 02 PURGE VALVE 2, 17.5 SHARED BY MAIN BUS B
_ 3. Hp PURGE HEATER | 3. 4.0
CB11/FUEL CELL 2 PURGE . RHEB-226 | 1. H2 PURGE VALVE 1. 17.5 5 AMP DIODE (1) ISOLATED SW ISOLATED,
2. 02 PURGE VALVE 2. 17.5 SHARED BY MAIN BUS B
) 3. H2 PURGE HEATER | 3. 4.0
CB12/FUEL CELL 3 PURGE RHEB-226 | 1. H2 PURGE VALVE 1. 17.5 5 AMP DIODE (1) ISOLATED SW ISOLATED,
_ 02 PURGE VALVE 2e 1745 ' SHARED BY MAIN BUS B
CB16/BATTERY CHARGER MN A MDC-5 BATTERY CHARGER 19.0 (NOM) 5 AMP 1. DIODE (1) ISOLATED, RELAY
' ISOLATED
2. DRAWS 21.0 WAC (NOM)
3. SHARED BY MAIN BUS B THROUGH
. cB17 ' '
L. DRAWS 49.0 WDC AND 48.0 WAC
: . AT MAX CHARGE
CB30/LIGHTING FLOOD MN A RHEB-226 | FLOOD LTS 15 AMP
1. LEB 1. 7.0 1. OTY -2 '
2. RH 2. 7.0 2. NTY - 2 ' .
3. LH 3. 7.0 3. OTY - 2

FEC TSG 99
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A. MAIN BUS A (CONTINUED) CSM 103
POWER
CB NO./NOMENCLATURE PANEL NO. COMPONENT WATTS DC cB REMARKS
@28 VvDC RATING
SEQUENTIAL i
CB28/LIGHTING COAS/TUNNEL RHEB-226 | 1. TUNNEL FLOOD- 1. 3.0 5 AMP 1. QTY -2
RNDZ/SPOT MN A _ LIGHTS
: 2. OPTICAL ALIGM 2. 8.4
SIGHT
3. RH DOCKING
WINDOV
CB4L/TIMERS MN A RHEB-229 | 1. DIGITAL EVENT 1.A. 5.0 5 AMP 1.A.. OPERATE } OTY - 2
TIMER B. 1.0 B. STANDBY .
2. MISSION TIMER 2. 11.2 2. OTY - 2
CB76/DOCK PROBE MN A MDC-8 DOCKING PROBE 1. 100 10 AMP | 1. EXTEND SOLENOID
_ ' 2. 127 2. RELAY MOTORS
3, 1.12 3. INDICATORS
CRYO
CB16/CRYOGENIC Hg HTR 1 MN A RHEB-226 [ Hp TANK HEATER 20.0 5 AMP QTY - 2
CB18/CRYOGENIC 02 HTR 1 MN A RHEB-226 | O2 TANK HEATER 155.0 15 AMP oTY - 2
ECS .
CB26/ECS POT H20 HTR MN A MDC-5 1. POT H20 HTR 1. 45.0 5 AMP DIODE COUPLED TO MN B
2. GLYCOL EVAP 2 6.0
. CNTL VALVE
CB28/ECS H20 ACCUM MN A MDC-5 1. CYCLIC ACCUMU- 1. 2.6 5 AMP
. LATOR VALVE
2. SENSOR ELECT
CB30/ECS TRANSDUCER WASTE POT MDC-5 POTABLE AND WASTE 2.24 5 AMP
H20 MN A WATER OTY XDUCERS (TOTAL)
CB32/ECS TRANSDUCER PRESS MDC-5 TRANSDUCERS (GLY 4,34 5 AMP
GROUPS 1 MN A ACCUM, GLY PMP, (TOTAL)D

SUIT COMP AP, SUIT
PRESS.)

FEC TSG 99
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A. MAIN BUS A (CONTINUED) CSM 103
POWER
CB NO./NOMENCLATURE PANEL NO. COMPONENT WATTS DC cB REMARKS
@28_vDC RATING
ECS (CONTINUED)
CB34/ECS TRANSDUCER PRESS. “MDC-5 TRANSDUCERS (CABIN | 8.68 5 AMP
GROUPS 2 MN A P,-EVAP BACK P, 02 | (TOTAL)
MANIF P, CO2 P P,
02 FLOW)
CB36/ECS TRANSDUCER TEMP MN A MDC-5 CABIN T XDUCER ¥1.65 5 AMP
TEMP XDUCER PWR (TOTAL)
SUPPLY
CB46/ECS SECONDARY COOLANT LOOP | MDC-5 SEC LOOP TRANSDUCERS| 2.52 5 AMP
XDUCERS MN A (TOTAL)
.CB50/ECS STEAM URINE DUCT MDC-5 1. STEAM DUCT HTR | 1. 3.0 5 AMP
HTR MN A ' \ 2. URINE DUMP HTR | 1. 5.7
CB67/ECS RADIATORS CONT HTRS MDC-5 PRIMARY RADIATOR 11.48 5 AMP
MN A . HTR CNTL ELEC- (MAX)
. TRONICS
CB71/ECS SECONDARY COOLANT LOOP | MDC-5 SECONDARY RADIATOR | 14.8L4 5 AMP
RAD HTR MN A HTR CNTL ELECTRNOICY (MAX)
COMM AND INST
CB3/TELECOM FLT BUS MN A RHEB-225 | FLT BUS VARIABLE 20 AMP | FEEDS ALL COMMUNICATIONS EQUIP,
CB19/INSTRUMENTS ESS MN A MDC-5 INSTRUMENTS PWR CON- 127.1 15 AMP | FEEDS CB1, CB2, CB3, CBu4 (SEE
TROL CIRCUIT BREAKER - MISC LIST), DIODE COUPLED TO
MN B FROM CB20
'CB21/TELECOM CENTRAL TIMING RHEB-225 | CTE PWR SUPPLY 20.0 5 AMP
EQUIP MN A ' NO. 1 i
CB52/CEW MN A MDC-5 CEW LIGHTS AND DE- | 3.75 10 AMP | DIODE COUPLED TO MN A FROM °
TECTOR CB53
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A. MAIN BUS A (CONTINUED) CSM 103
POWER
CB NO./NOMENCLATURE PANEL NO. COMPONENT WATTS DC cB REMARKS
@28 _VDC RATING
GEN ,
CB56/GEN IMU MN A MDC-5 1. NBA STBY IMU 1. 25.5 25.0 DIODE ISOLATED WITH MN B
2. PSA IMU STBY 2. 13.0
3. SIG COND C 3. 2.1 »
CB58/GEN IMU HTR MN A MDC-5 1. NBA OPER IMU 1. 78.6 7.5 DIODE ISOLATED WITH MN B
2. CDU IMU ON 2, 33.0 :
3. PSA IMU OPER 3. 64.0
4. PIPA ELECT 4. 25.6
, 5. . SIGNAL COND A 5. 8.7
i
CB60/GEN COMPUTER MN A MDC-5 cMe 1. 70.0 10 1. OPERATE } DIODE ISOLATED
. 2. 15.0 2. STANDBY WITH MN B
CB62/GEN OPTICS MN A MDC-5 1. NBA OBA ON 1. 27.3 10 DIODE ISOLATED WITH MN B'
2. CDU OBA ON 2. 19.3
3. PSA OBA ON 3, 40,4
4. SIGNAL COND B 4. 10.8
5. SIGNAL COND D 5. 2.2
scs , ‘
CB11/SCS SYSTEM MN A MDC-8 1. GYRO DSPY CUPLR | 1. 49.1 15 AMP
2. REACT JET DRIVER| 2. 1.4
3. ELECT DSPY ASS'Y| 3. 8.0
CB13/SCS CONTR/DIRECT 1 MN A MDC-8 SCS DIRECT RCS 112 10 AMP | FED BY CB34 (RHEB-229)
CB15/SCS AC ROLL MN A MDC-8 SCS AC ROLL 1 216 15 AMP | FED BY CB28 (RHEB-229)
CB17/SCS BD ROLL MN A- MDC-8 SCS BD ROLL 1 216 15 AMP | FED BY CB32 (RHEB-229)
CB19/SCS PITCH MN A MDC-8 SCS PITCH 216 15 AMP | FED BY CB26 (RHEB-229)
CB21/SCS YAW MN A MDC-8 SCS YAW 216 15 AMP | FED BY CB30 (RHEB-229)°
CB23/LOGIC BUS MN A 3/4 MDC-8 SCS LOGIC PWR 1 Ll 3 AMP | FED BY CB26 (RHEB-229)
CB52/EMS MN A MDC-8 EMS 70 5 AMP
CB63/SCS LOGIC BUS MN A 1/2 MDC-8 SCS LOGIC PWR 2 5.4 3 AMP | FED BY CB32 (RHEB-229)
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A. MAIN BUS A (CONTINUED) CSM 103
POWER
CB NO./NOMENCLATURE PANEL NO. COMPONENT WATTS DC cB REMARKS
@28 vDC RATING
SCS (CONTINUED)
CB70/SCS CONTR/DIRECT 2 MN A MDC-8 DIRECT RCS 5 AMP
CB72/SCS DIRECT ULL MN A MDC-8 DIRECT ULLAGE 5 AMP
CB74/SCS CONTR/AUTO MN A MDC-8 AUTO RCS 3 AMP
SPS _
CB25/SPS HTRS GAUGING MN A MDC-8 1. PUGS (PRIMARY) 1. 12.4 3 AMP 1. DRAWS 49.5 WAC
2. SPS LINE HTRS 2 2.0 2. OTY - 12
CB29/SPS HE. VALVE MN A MDC-8 HELIUM ISOLATION 55.0 7.5 AMP '
VALVE A .
CB68/SPS PILOT VLVS MN A MDC-8 SPS PILOT VALVES 23.0 7,5 AMP
RCS
€B39/RCS SM HEATERS B MN A MDC-8 1. QUAD B HTRS 1. 36.0 7.5 AMP 1. QTY - 2
2. CM RCS HTR CIR- ‘
_ CUITRY
CB40/RCS SM HEATERS D MN A MDC-8 OUAD D HTRS 36.0 7.5 AMP oTY - 2
CBL41/RCS PRPLNT ISOL MN A MDC-8 1. QUAD B PROP ISOL| 49.0 10 AMP 1. QTY - 2
) VALVES
2. OUAD D PROP ISOL| 49.0 2. QTY -2
. VALVES
3. QUAD B HELIUM 54,0 3. QTY - 2
ISOL VALVES .
4, OQUAD D HELIUM 54,0 L., QTY - 2
ISOL VALVES
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A. MAIN BUS A (CONCLUDED)

CSM 103

CB NO./NOMENCLATURE

PANEL NO.

COMPONENT

POWER
WATTS DC
@828 vDC

ce
RATING

REMARKS

RCS (CONTINUED)
CB43/RCS CM SM TRNFR MM A

CB67/RCS CM HEATERS 1 MN A

RCS TRAMNS SW

. . DIRECT ULLAGE

PUSHBUTTOM

CM PROP JETT SH
Ci4 PROP JETT
LOGIC s¥%

CM PROP PURGE
SW

CM RCS HELIUM
DUMP PUSHBUTTOM

15 AYP
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B. MAIN BUS B CSM 103
POWER
CB NO./NOMENCLATURE PANEL NO. COMPONENT WATTS DC cB REMARKS
@28_VDC RATING
EPS
CB2/EPS SENSOR SIGNAL MN B MDC-5 DC UNDERVOLTAGE .25 5 AMP
' SENSOR
CB2/INVERTER POWER 2 MAIN B RHEB-275 | INVERTER 2 VARIABLE 70 AMP | MOTOR SW ISOLATED, IDLES AT
‘ : 112.0 WATTS DC ‘
CBL4/INVERTER POWER 3 MAIN B RHEB-275 | INVERTER 3 VARIAELE 70 AMP | MOTOR SW ISOLATED, 'IDLES AT
' 112.0 WATTS DC
CB6/FLIGHT & POSTLANDINB MAIN B | RHEB-275 | POSTLDG BUS VARIABLE 10 AMP | DIODE (1) ISOLATED
C10/FUEL CELL 1 PURGE RHEB-226 | 1. H2 PURGE VLV 1. 17.5 5 AMP | DIODE (1) ISOLATED SW ISOLATED,
. 2. 02 PURGE VLV 2. 17.5 SHARED BY MAIN BUS A
3. Hp PURGE HTR 3. 4,0 _ '
CB11/FUEL CELL 2 PURGE RHEB-226 | 1. H2 PURGE VLV 1. 17.5 5 AMP | DIODE (1) ISOLATED SW ISOLATED,
2. 02 PURGE VLV 2. 17.5 SHARED BY MAIN BUS A
. 3. Hp PURGE HTR 3. 4.0 : :
CB12/FUEL CELL 3 PURGE RHEB-226 | 1. H2 PURGE VLV 1. 17.5 5 AMP | DIODE (1) ISOLATED SW iSOLATED,
. : 2. 072 PURGE VLV 2. 17.5 SHARED BY MAIN BUS A
CB17/BATTERY CHARGER MN B MDC-5 BATTERY CHARGER 19.0 (NoM) | 5 AMP | 1., DIODE (1) ISOLATED, RELAY
ISOLATED
g 2. DRAWS 21.0 WAC (NOM) .
3. SHARED BY MAIN BUS. A THROUGH
. CB16
4. DRAWS 49.0 WDC AND 48.0 WAC
‘ AT MAX CHARGE
CB31/LIGHTING FLOOD MN B RHEB-226 | FLOOD LTS
A. LEB 7.0 15 AP | A, OTY - 2 ;
B. RH 7.0 B. QTY -2
C. LH 7.0 C. QTY -2
CB66/LM PWR - 2 MN B MDC-5 2 AMP
CB74/LM PWR - 1 MN B MDC-5 7.5 AMP
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B. MAIN BUS B (CONTINUED) CSM 103
POWER
CB NO./NOMENCLATURE ‘PANEL NO. COMPONENT WATTS DC CB REMARKS
@28 vDC RATING
SEQUENTIAL y
CB29/LIGHTING COAS/TUNNEL RHEB-226 | 1. TUNMEL FLOOD 1. 3.0 5 AMP QTY - 2
RNDZ/SPOT MN B . LIGHTS
: 2. OPTICAL ALIGN 2. 8.4
SIGHT
3. RH DOCKING
W INDOW
CBL45/TIMERS MN B THEB-229 | 1. DIGITAL EVENT 1.A. 5.0 5 AMP 1.A. OPERATE OTY - 9
TIMER B. 1.0 B. STANDBY -
2. MISSION TIMER 2. 11.2 2. OTY = 2
CB77/DOCK PROBE MN B MDC-8 DOCKIMG PROBE 1. 100 10 AMP | 1. EXTEND SOLENOID
. ' 2. 127 2. RELAY MOTORS
3. 1.12 3. INDICATORS
CRYO
€B17/CRYOGENIC Hp HTR 2 'MN B RHEB-226 | Hp TANK HTR 20.0 5 AMP 0oTY - 2
CB19/CRYOGENIC 02 HTR 2 MN B RHEB-226 | 02 TANK HRS 155.0 15'AMP | QTY - 2
ECS .
CB27/ECS POT H20 HTR MN B MDC-5 1. POT Ho0 HTR 1. 45.0 5 AMP DIODE COUPLED TO MN A
* 2. GLYCOL EVAP CNTL{ 2 6.0
VALVE
CB29/ECS H20 ACCUM MN B MDC-5 CYCLIC ACCUMULATOR 3.05 5 AMP
VALVE AND SENSOR (TOTAL)
ELECT (MAXD
CB31/ECS TRANSDUCER WASTE POT MDC-5 POTABLE AND WASTE 2.24 5 AMP
H20 MN B WATER OTY XDUCERS (TOTAL)
CB33/ECS TRANSDUCER PRESS MDC-5 XDUCERS (GLY ACCUM, 4,3 5 AMP
GROUP 1 MN B GLY PUMP SUIT COMP (TOTAL)

AP, SUIT P)
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B. MAIN BUS B (CONTINUED) _ CSM 103
POWER
CB NO./NOMENCLATURE PANEL NO. COMPONENT WATTS DC CB REMARKS
- @28 vDC RAT ING
ECS (CONTINUED)
CB35/ECS TRANSDUCER PRESS. MDC-5 XDUCERS (CABIN P, 8:12 5 AMP
GROUPS 2 MN B EVAP BACK P, 0y (TOTALD
’ MANIF P, CO2 P P,
02 FLOW)
CB37/ECS TRANSDUCER TEMP MN B MDC-5 CABIN T XDUCER 11.65 5 AMP
CBL47/ECS SECONDARY COOLANT LOOP | MDC-5 SECONDARY LOOP 2.52 15 AMP
XDUCERS MN B ' XDUCERS (TOTAL)
CB51/ECS STEAM URINE DUCT HTR MDC-5 1. STEAM DUCT HTR 1. 3.0 5 AMP
MN A 2. URINE DUMP HTR 2 5.7
.CB70/ECS RADIATORS CONT HTRS MDC-5 PRIMARY RADIATOR HTR 11.48 5 AMP
MN B CNTL ELECTRONICS
COMM AND INST
'CB4/TELECOM FLT BUS MN B RHEB-225 | FLIGHT BUS VARIABLE 20 AMP ;
\ .
CB20/INSTRUMENTS ESS MN B MDC-5 INSTRUMENTS PWR 127.1 15 AMP FEED CB1, CB2, CB3, CB4 (SEE
_ CONTROL CIRCUIT MISC LIST), DIODE COUPLED
BREAKER BOX TO MN A FROM CB19
CB22/TELECOM CENTRAL RHEB-225 | CTE PWR SUPPLY 5 AMP
TIMING EQUIP MN B , NO. 2 - _
_CBSB/d&W MN B MDC-5 CEW LIGHTS AND DE- 3.75 10 AMP DIODE COUPLED TO MN B
TECTOR : FROM CB52
‘GEN
CB57/GEN IMU MN B MDC-5 1. NBA STBY IMU 1. 25.5 25.0 DIODE ISOLATED WITH MN'A
2. PSA IMU STBY 2. 13,0
3. SIGNAL COND C 3. 2.1
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B. MAIN BUS B (CONTIMUED)

Ccst 103

POVIER

CB NO./NOMENCLATURE PANEL NO. COMPONENT WATTS DC CB REMARKS
%28 VDC RATING
GEN (CONT INUED) i
CB59/GEN [MU HTR MN B MDC-5 1. MNBA OPER IMU 1. 78.6 7.5 DIODE ISOLATED WITH MN A
2. CDU IMU OM 2. 33.0
3. PSA IMU OPEP 3. 64,0
4, PIPA ELECT 4, 25.6
5. SIGMAL COMD A 5. 8.7
CB61/GEN COMPUTER MN B MDC-5 cMC 1. 70.0 10.0 1. OPEPATE} DIODE ISOLATED
2. 15.0 2. STANDBY WITH MN A
CB63/GEN OPTICS MN B MDC-5 1. NBA OBA OM 1. 27.3 10.0 DIODE ISOLATED WITH MN A
2. CDU 0OBA OM 2. 19.3
3. PSA OBA ON 3. 40,4
4, SIGNAL COMD B 4, 10.8
5. SIGMAL COND D 5. 2.2
CB64/ORDEAL MN B MDC-8 ORDEAL 4.0 5 DRAWS 4.0 WAC
SCS ,
CB12/SCS SYSTEM MN B MDC-8 1. GYRO DSPY CUPLR | 1. 49,1 15 AMP | DC PWR FED BY CB29 (RHEB-229)
2. PEACT JET DRIVER| 2 1.4
3, ELECT DSPY ASS'Y| 3 8.0 _
CB14/SCS CONT/DIRECT 2 MN B MDC-8 SCS DIRECT RCS 117 5 AMP FED BY CB35 (RHEB-229)
CB16/SCS AC ROLL MN B MDC-8 SCS AC ROLL 2 216 15 AMP | FED BY CB29 (PHEB-229)
CB18/5CS BD ROLL MN B MDC-8 SCS BD ROLL 2 216 15 AMP | FED BY CB33 (RHEB-229)
CB20/SCS PITCH MN B MDC-8 SCS PITCH 216 15 AMP | FED BY CB27 (PHEB-229)
CB22/SCS YAW MN B MDC-8 SCS YAW 216 15 AP | FED BY CB31 (RHEB-229)
CB24/SCS LOGIC BUS MN B 2/3 MDC-8 SCS LOGIC PVR 1 30 3 PP FED 8Y CB27 (RHES-229)°
CB53/EMS MN B MDC-8 EMS 70 5 LMAP
CB62/SCS LOGIC BUS MN B 1/4 MDC-8 SCS LOGIC PWR 2 3 AMP FED 8Y CB31 (PHEB-229)
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| B. MAIN BUS B (CONTINUED) CSM 103
i -
; POWER
| CB NO./NOMENCLATURE ‘PANEL NO. COMPONENT WATTS DC cB : REMARKS
@28 VvDC RATING
SCS (CONTINUED) _
CB71/SCS CONTR/DIRECT 2 MN B MDC-8 DIRECT RCS 10 AMP
CB73/SCS DIRECT ULL MN B MDC-8 DIRECT ULLAGE ' 5 AMP
CB75/SCS CONTR/AUTO MN B MDC-8 AUTO RCS 3 AMP
SPS .
CB26/SPS HTRS GAUGING MN B MDC-8 1. PUGS CAUXILIARY)| 1. 12.4 5 AMP | 1. DRAWS 49.5 WAC
' 2. SPS LINE HTRS 2. 2.0 2. OTY - 12
CB30/SPS HE VALVE MN B MDC-8 HELIUM ISOLATION 55.0 7.5 AMP '
VALVE B
.CB69/SPS PILOT VLVS MN B MDC-8 SPS PILOT VALVES 23.0 7.5 AMP
RCS
CB37/RCS SM HEATERS A MN B MDC-8 1. QUAD A HTRS 1. 36.0 7.5 AMP| 1. QTY - 2
N ' : 2. CM RCS HTR CIR-
on _ CUITRY '
CB38/RCS SM HEATERS C MN B MDC-8 OUAD A HTRS 36.0 7.5 AMP| QTY - 2
CB42/RCS PRPLNT ISOL MN B MDC-8 1. QUAD A PROP ISOL| 49.0 10 AMP | 1. QTY - 2
. VALVES
2. OQUAD C PROP ISOL| 49.0 2. OTY -2
s VALVES
3. OUAD A HELIUM 54.0 : ‘ 3, OTY - 2
ISOL VALVES ,
4. QUAD C HELIWM 54,0 4L, OTY - 2
ISOL VALVES
CB66/RCS CM HEATERS 2 MN B MDC-8 RCS CM HEATERS 302.4 20 AMP ' R
(336 MAX)
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B. MAIN BUS B (CONCLUDED)

CSM 103

POWER
CB NO./NOMENCLATURE PANEL NO. COMPONENT WATTS DC CB REMARKS
@28 vDC RATING
RCS (CONTINUEDD. i}
CB44/RCS CM SM TRNFR MN B MDC-8 1. RCS TRANS SW 15 AMP

. . DIRECT ULLAGE

PUSHBUTTON

CM PROP JETT SW
CM PROP JETT
LOGIC SW

CM PROP PURGE SW
CM RCS HELIUM
DUMP PUSHBUTTON
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C. BATTERY BUS A CSM 103
POWER
CB NO./NOMENCLATURE PANEL NO. COMPONENT WATTS DC CcB REMARKS
@28 vDC RATING

EPS _
CB7/FLIGHT AND POSTLANDING BAT. | RHEB-275 | FLIGHT AND POSTLDG VARIABLE 7.5 AMP | DIODE ISOLATED

BUS A BUS :
CB9/MAIN A BAT. BUS A RHEB-275 | MAIN BUS A VARIABLE 80 AMP DIODE ISOLATED ,
CB12/BAT. RLY BUS BAT. A MDC-5 BATTERY RELAY BUS VARIABLE 15 AMP BAT. RLY BUS ALSO POWERED THROUGH

. CB13 FROM BAT. BUS B, DIODE
ISOLATED
CB14/BATTERY CHARGER BAT. A CHG | MDC-5 1. BATTERY CHARGER | 1. N/A 10 AMP 1. CHARGER FEEDS BAT. BUS A
2. BUS TIE SW BAT. 2. 150.0 2. AVERAGE FOR 50 MICROSECONDS
A/C

CB20/BAT. A PWR ENTRY AND POST- | RHEB-250 | BATTERY A N/A 80 AMP BAT. BUS A FED BY

LANDING : BAT. A THROUGH CB20
SEQUENTIAL
CB1/SEQ EVENTS CONT SYS 'ARM A MDC-8 SEQ SW LOGIC BUS 9.08 5 AMP

BAT. A : .
CB1/UPRIGHTING SYSTEM COMPRESSOR| RHEB-278 | PUMP NO. 1 560.0 25 AMP

NO. 1
CB3/SEQ EVENTS CONT SYS LOGIC A | MDC-8 SEQ LOGIC BUS 66.9 15 AMP

BAT. A
CB6/FLOAT BAG 1 BAT. A MDC-8 BAG CONTROL VALVE 30.0 5 AMP '
CB45/ELS BAT. A MDC-8 EARTH LANDING SYS- 12.6 5 AMP 1. APEX JETT

; TEM 2. DROGUE DEPLOY
3. MAIN DEPLOY
CB49/EDS 1 BAT. A MDC-8 EDS PWR SW 36.96 5 AMP
(49.0 MAX)
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C. BATTERY BUS A (CONCLUDED) CSM 103

POWER
CB NO./NOMENCLATURE PANEL NO. COMPONENT WATTS DC cB REMARKS

@28 vDC RATING

SPS s

CB31/SPS PITCH 1 BAT. A MDC-8 GIMBAL MOTOR MO. 1 6.0 15 AMP

CB33/SPS YAW 1 BAT. A MDC-8 GIMBAL MOTOR NO. 1 6.0 15 AMP

ECS .

CB72/ECS RADIATORS HTRS OVLD MDC-5 PRIMAPY OVERLD 10 AMP

BAT. A

CIRCUIT FOR HTRS

-
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D. BATTERY BUS B ) CSM 103
POWER
CB NO./NOMENCLATURE PANEL NO. COMPONENT WATTS DC cB REMARKS
@28 vDC RATING
EPS .
CB8/FLIGHT AND POSTLANDING BAT. | RHEB-275 | FLIGHT AND POSTLDG VARIABLE 7.5 AMP | DIODE ISOLATED
BUS B BUS (VFL)
CB10/MAIN B BAT. BUS B RHEB-275 | MAIN BUS B VARIABLE 80 AMP DIODE ISOLATED
CB13/BAT. RLY BUS BAT. B MDC-5 BATTERY RELAY BUS VARIABLE 15 AMP BAT. RLY BUS ALSO POWERED THROUGH
CB12 FROM BAT. BUS A, DIODE ISO-
LATED
CB15/BATTERY CHARGER BAT. B CHG | MDC-5 1. BATTERY CHARGER | 1. N/A 10 AMP 1. CHARGER FEEDS BAT. BUS B
2. BUS TIE SW BAT. | 2. 150.0 2. AVERAGE FOR 50 MICROSECONDS
B/C .
.CB21/BAT. B PWR ENTRY AND POST- | RHEB-250 | BATTERY B N/A 80 AMP BAT. BUS A FED BY
LANDING ' ' BAT. A THROUGH CB21
SEQUENTIAL
baz/SEQ EVENTS CONT SYS ARM B MDC-8 SEQ SW LOGIC PWR 9.08 5 AMP
BAT. B !
CB2/UPRIGHTING SYSTEM COMPRESSOR| RHEB-278 | PUMP NO. 2 560.0 25 AMP
NO. 2 .
CB4/SEQ EVENTS CONT SYS LOGIC B | MDC-8 SEQ LOGIC BUS 66.9 15 AMP
BAT. B ]
CB7/FLOAT BAG 2 BAT. B MDC-8 BAT. CONTROL VALVE 30.0 5 AMP
CB46/ELS BAT. B MDC-8 EARTH LANDING SYSTEM 12.6 5 AMP 1. APEX JETT
i 2. DROGUE DEPLOY
3. MAIN DEPLOY 4
CB51/EDS 3 BAT. B MDC-8 EDS PWR SW 37.8 5 AMP '
(49.84 MAX)
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D. BATTERY BUS B (CONCLUDED) CSM 103
1 POWER
CB NO./NOMENCLATURE PANEL NO. COMPONENT WATTS DC cB REMARKS
@28 vDC RATING
sPS ‘ )
CB32/SPS PITCH 2 BAT. B MDC-8 GIMBAL MOTOR NO. 2 15 AMP
CB34/SPS YAW 2 BAT. B MDC-8 GIMBAL MOTOR NO. 2 L 15 AMP
ECS
CB73/ECS RADIATORS HTRS OVLD MDC-5 PRIMARY OVERLD CIR- 10 AMP

BAT. B

CUIT FOR HTRS

FEC 7SG 99




cc-¢

E. BATTERY RELAY BUS CSM 103
POWER
CB NO./NOMENCLATURE PANEL NO. COMPONENT WATTS DC cB REMARKS
@28 vbC RATING
EPS
CB4/FUEL CELL 1 REACS RHEB-226 | 1. 0p REACTANT 140 (BOTH) | 10 AMP MAX TIME TO THROW IS 10 SEC.
. VALVE
2. Ho REACTANT 347.2 (MAX
VALVE FOR BOTH)
CB5/FUEL CELL 2 REACS RHEB-226 | 1. 02 REACTANT 140 (BOTH) | 10 AMP MAX TIME TO THROW IS 10 SEC.
VALVE
2. Hp REACTANT 347.2 (MAX
VALVE FOR BOTH) _
CB5/INVERTER CONTROL 1 MDC-5 INVERTER NO. ‘1 10 AMP COLDPLATED, 560 WATT TRANSIENT
. . FOR 85 M.S. (MAX)
"CB6/FUEL CELL 3 REACS RHEB-226 | 1. 02 REACTANT 140 (BOTH) | 10 AMP MAX TIME TO THROW IS 10 SEC.
, VALVE
2. Hy REACTANT 347.2 (MAX ,
VALVE FOR BOTH) _ .
CB6/INVERTER CONTROL 2 MDC-5 INVERTER NO. 2 10 AMP | COLDPLATED, 560 WATT TRANSIENT
, FOR 85 M.S. (MAX)
CB7/INVERTER CONTROL 3 MDC-5 INVERTER NO. 3 10 AMP COLDPLATED, 560 WATT TRANSIENT
FOR 85 M.S. (MAX)
CB7/FUEL CELL 1 BUS CONT RHEB-226 | 1. F/C 1 MN A 1.4 (FLAG) | 10 AMP FLAG DRAWS 40 MA WHEN F/C IS
DISCONNECT OFF BUS ! :
) CIRCUIT
2. F/C1MNB 1.4 (FLAG)
DISCONNECT
CIRCUIT
CB8/FUEL CELL 2 BUS CONT RHEB-226 | 1. F/C MN A 1.4 (FLAG) | 10 AMP FLAG DRAWS 40 MN WHEN F/C IS,
DISCONNECT OFF BUS 2
2. F/C2MIB 1.4 (FLAG)
‘ DISCONNECT
CIRCUIT
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E. BATTERY RELAY BUS (CONCLUDED) CSM 103
POWER
CB NO./NOMENCLATURE PANEL NO. COMPONENT WATTS DC CB REMARKS
@28 VvDC RATING
EPS (CONTINUED) ) _
CB8/EPS SENSOR UNIT DC BUS A MDC-5 DC UNDERVOLTAGE 0.25 5 AMP DRAWS POWER FROM Vpp NORMALLY
SENSCR UNIT MM A
CB9/FUEL CELL 3 BUS CONT RHEB-226 | 1. F/C 3 MN A DIS- | 1.4 (FLAG) | 10 A™P FLAG DRAWS 40 MN WHEN F/C IS
CONNECT CIRCUIT OFF BUS
2. F/C3MNB 1.4 (FLAG)
DISCONNECT
CIRCUIT
CB9/EPS SENSOR UNIT DC BUS B MDC-5 DC UNDERVOLTAGE 0.25 5 AMP DRAWS POWER FROM VMR NORMALLY
SENSOR UNIT (MN B)D
CB10/EPS SENSOR UNIT AC BUS 1 MDC-5 AC BUS 1 OVER/UNDER | .75
: VOLTAGE SENSOR UNIT
CB11/EPS SENSOR UNIT AC BUS 2 MDC-5 AC BUS 2 OVER/UNDER | .75
VOLTAGE SENSOR UNIT
CB13/FUEL CELL 1 RAD PHEB-226 | F/C 1 RADJATOR VALVE| 1.18
CB14/FUEL CELL 2 RAD RHEB-226 ! F/C 2 RADIATOR VALVEl 1.18
CB15/FUEL CELL 3 RAD RHEB-226 { F/C 3 RADIATOR VALVE 1.18
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F. FLIGHT BUS CSM 103
, POWER
CB NO./NOMENCLATURE "PANEL NO. COMPONENT WATTS DC CB REMARKS
@28 vDC RATING

COMMUNICATIONS
CB10/TELECOM UDL FLT BUS ‘RHEB=225 | UPDATA LINK 14.0 10 AMP
CB11/TELECOM PMP POWER PRIM RHEB-225 | PRE MOD PROCESSOR 8.96 5 AMP

FLT BUS
CB12/TELECOM PMP RHEB-225 | PRE MOD PROCESSOR 8.96 5 AMP

POWER AUX FLT BUS ’
CB13/TELECOM S-BAND FM.XMTR DATA| RHEB-225 | 1. DATA STORAGE 1. 6.0 5 AMP 1. DRAWS 33.0 WAC

STORAGE EQUIP FLT BUS 2. TELEVISION 2. 6.75 :

3. S-BAND FM XMTR
CB15/TELECOM RNDZ XPNDR FLT BUS | RHEB-225 ; RENDEZVOUS 1. 69.0 10 AMP 1. OPERATE
: , ‘ TRANSPONDER 2. 15.0 2. HEATER (ONLY)"®
CB16/TELECOM SIG COND FLT BUS RHEB-225 | SIGNAL CONDITIONING | 35.0 5 AMP
EQUIPMENT (MAX)

'CB17/TELECOM S-BNAD PWR™ AMPL, RHEB-225 | 1. S-BAND PRIM PA 20.61 5 AMP

PHASE MOD XPNDR 1 FLT BUS 2. S-BAND PRIM (TOTAL) \

. XPNDR

CB19/TELECOM S—-BAND PWR AMPL RHEB-225 | 1. S-BAND SEC PA 20.61 5 AMP

PHASE MOD XPNDR 2 FLT BUS 2. S-BAND SEC XPNDR (TOTAL)
CB5/HIGH GAIN ANTENNA FLT BUS RHEB-225 | HIGH GAIN ANTENNA 5 AMP
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G. FLIGHT AND POSTLANDING BUS

CSM 103

CB NO./NOMENCLATURE

COMPONENT

POWER
WATTS DC
@28 vDC

REMARKS

EPS .
CB38/LIGHTING FLOOD FLT PL

COMMUNI CATIONS

CB7/TELECOM CREW STATION AUDIO
L FLT POSTLDG BUS

CB8/TELECOM CREW STATION AUDIO
CTR FLT POSTLDG BUS

CB9/TELECOM CREW STATION AUDIO
R FLT POSTLDG, BUS

SEQUENTIAL
CB5/PL VENT FLT PL

RHEB-226

RHEB-225

RHEB-225

RHEB-225

MDC-8

FLOODLIGHTS

SR PILOT RIGHT
MIKE

CMD PILOT LEFT
MIKE

CMD PILOT AUDIO
STATION

SR PILOT LEFT
MIKE

PILOT RIGHT
MIKE

SR PILOT AUDIO
STA

VHF AM TRANS-
CEIVER

PILOT LEFT MIKE
CMD PILCT RIGHT
MIKE

PILOT AUDIO
STATION

HF TRANSCEIVER

PLV FAN

PLV GATE VALVE

7.0

28.84
(MAXD

(TOTALD

76.16
(MAXD

(TOTAL)

£8.88
(MAXD

(TOTALD

1.4z 170
(HI)D

1.B. 8.0
e

2. 50.4

5 AMP

5 AMP

5 AMP

LH INTERIOR FLOODLIGHTS QTY - 2
BULBS ;
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FLIGHT AND POSTLANDING BUS (CONCLUDED)

CSM 103

92-¢

G.
POWER
CB NO./NOMENCLATURE PANEL NO. COMPONENT WATTS DC cB REMARKS
@28 vDC RATING
SEQUENTIAL (CONCLUDED)
MDC-8 1. SEA DYE MARKER 1. 140.0 5 AMP
2. 30.0

CB8/FLOAT BAG 3 FLT PL

2. - BAG CONTROL
VALVE

FEC TSG 99




H. BATTERY C : CSM 103
POWER
CB NO./NOMENCLATURE ‘PANEL NO. COMPONENT WATTS DC cB REMARKS
@28 vDC RATING
EPS
RHEB-250 FLIGHT AND POSTLDG VARIABLE 80 AMP SEE NEXT PAGE, CB22 FEEDS
BUS SIX EPS CIRCUIT BREAKERS

CB22/BAT. C PWR ENTRY AND POST-
LANDING

le-¢

FEC TSG 99
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I. BATTERY <€ PWR, POSTLANDING AND ENTRY CIRCUIT BREAKER (CB22) . CSM 103

CB NO./NOMENCLATURE | PANEL NO. COMPONENT WZ$¥§RDC CB REMARKS

@28 vDC RATING

EPS

CB11/MAIN A BAT. C RHEB-275 | MAIN BUS A VARIABLE 80 AMP

CB12/MAIN B BAT. C RHEB-275 | MAIN BUS B VARIABLE 80 AMP

CB13/FLIGHT AND POSTLANDING RHEB-275 | FLIGHT AND POSTLDG | VARIABLE 7.5 AMP

BAT. C : BUS .

CB23/BAT. C BAT. CHGR AND EDS RHEB-250 | BATTERY CHARGER N/A 10 AWP

CB15/BAT. C TO BAT. BUS A RHEB-250 | BAT. BUS A | variasLE 80 AMP

CB24/BAT. C TO BAT. BUS B RHEB-250 | BAT. BUS B . VARIABLE 80 AMP

FEC TSG 99




CSM 103
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J. NON-ESSENTIAL BUS 1
POWER
CB NO./NOMENCLATURE PANEL NO. COMPONENT WATTS DC CB REMARKS
@28 vDC RATING
MDC-5 INSTRUMENTS POWER 97.8 (CM) 30 AMP | FEEDS CB5, CB6, CB7, CB8, .CB9,
2.2 (SM) CB10 (SEE MISCELLANEOUS CIRCUIT

CB22/INSTRUMENTS NONESS

CONTROL CIRCUIT
BREAKER BOX -
FLIGHT OUAL

BREAKER LIST)

FEC 7SG 99
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K. NON-ESSENTIAL BUS 2

CSM’ 103

POWER
CB NO./NOMENCLATURE PANEL NO. COMPONENT WATTS DC Cb REMARKS
@28 vbC RATING
EXPERIMENTS
CB23/INSTRUMENTS SCI EQUIP MDC-5 L.48 5 AMP GSE MEASUREMENT
SEB 1 :
CB24/INSTRUMENTS SCI EQUIP MDC-5 5 AMP

SEB 2

FEC 7SG 99
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L. PYRO BUS A CSM 103
POWER
CB NO./NOMENCLATURE PANEL NO. COMPONENT WATTS DC CB REMARKS
@28 VvDC RATING
SEQUENTIAL
CB16/PYRO A SEQ A RHEB-250 1. VLQA 20 AMP
2. .VMQA
. 3s VRQA
CB3/LM/SLA SEP PYRO A RHEB-278
RCS
CB18/PYRO A BAT. BUS A TO RHEB-250 1.VLQA 20 AMP
PYRO BUS TIE 2.VMQA
3.VRoA-

FEC TSG 99




M. PYRO BUS B

2L

CSM 103
POWER
CB NO./NOMENCLATURE PANEL NO. COMPONENT WATTS DC cB REMARKS
@28 vDC RATING
SEQUENTIAL
CB17/PYRO B SEQ B RHEB-250 | 1. ViQB 20 AMP
: 2. VmoB
‘ 3. VRQB
CB4/LM/SLA SEP PYRO B RHEB-278
RCS . :
CB19/PYRO B BAT. B TO RHEB-250 | 1. VLQB 20 AMP
PYRO BUS TIE 2. VMQB
3. VRQB

FEC TSG 99
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L.

N. AC BUS 1 CSM 103
POWER
€8 NO./NOMENCLATURE "PANEL NO. COMPONENT WATTS AC cB REMARKS
@115 vDC RATING
EPS
CB1/FUEL CELL 1 PUMPS - AC RHEB-226 |{1. H2 PUMP 1. 80 (HID
. 65 (LO) | , \up PUMP PWR VARIES WITH FUEL CELL
2. GLYCOL PUMP 2. 80 (HD ' TEMP, CAN BE SWITCHED TO AC2
65 (LOD (3¢ EXCEPT pH) ‘
3. pH SENSOR (4A) 3. 2.0
4., PF CORR BOX L: 5.0
CB2/FUEL CELL 2 PUMPS - AC RHEB-226 |1. Ho PUMP 1. 80 (HID
‘ 65 (LO) | , yp | PUMP PWR VARIES WITH FUEL CELL
2. GLYCOL PUMP 2. 80 (HID) TEMP, CAN BE SWITCHED TO AC2
65 (LOD (3¢ EXCEPT pH)
3. pH SENSOR (¢A) 3. 2.0
CB3/FUEL CELL 3 PUMPS - AC RHEB-226 | 1. Ho PUMP 1. 80 (HDD
65 (LOY| AMP PUMP PWR VARIES WITH FUEL CELL
2. GLYCOL PUMP 2. 80 (HI) TEMP, CAN BE SWITCHED TO AC2
- 65 (LOD . (3¢ EXCEPT pH)
3. pH SENSOR ($A) 3. 2.0
4. PF CORR BOX L, 5,0
CB3/EPS SENSOR SIGNAL AC 1 MDC-5 AC BUS 1 OVER/UNDER | 0.00 2 AMP SENSOR DRAWS CONTINUOUS POWER
. VOLTAGE SENSOR FROM BAT. RLY BUS (3¢)
CB18/BATTERY CHARGER AC PWR MDC-5 BATTERY CHARGER 21.0 (NOM) 2 AMP CAN BE SWITCHED TO AC2, DRAWS
s 19 wbCc (NoM) (34D
CB34/LIGHTING NUMERICS INTEGRAL | RHEB-226 |STATION 2 PANEL 17.1 2 AMP MDC PANELS 2, 3, 4, 5, AND 6
RMDC-AC 1 ) LIGHTS (TOTAL) (¢B USED)
CBL4O/LIGHTING EXTERNAL AC1 RHEB-226 | RUNNING LIGHTS AND 12.6 2 AMP NTY - 22 BULBS (¢A USED)
TRANSFORMER (TOTAL) :
CB37/LIGHTING NUMERICS RHEB-226 | NUMERICS LIGHTING 8.5 2 AMP ®A USED
INTEGRAL LMDC-AC 1 (TOTAL)D

FEC 7SG 99
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N.. AC BUS 1 (CONTINUED) CSM 103
POWER
CB NO./NOMENCLATURE "PANEL NO. COMPONENT WATTS AC cB REMARKS
@115 VvDC RATING

CRYO
CB22/CRYOGENIC FAN MOTORS RHEB-226 2 AMP 0.8 PF

TANK 1 AC 1 ¢A
CB23/CRYOGENIC FAN MOTORS RHEB-226 }| 1. 02 TANK 1 FAN 1. 20.5 2 AMP 1. QTY - 2

TANK 1 AC 1 ¢B ‘ ‘ 2. Ho TANK 1 FAN 2. 3.5 2. QTY -2
CB24/CRYOGENIC FAN MOTORS RHEB-226 2 AMP

TANK 1 AC 1 ¢C
CB20/CRYOGENIC QTY AMPL 1 RHEB-226 | 1. 02 SIGNAL COND 1. 3.7 2 AMP ¢C USED

AC 1 2. H2 SIGNAL COND 2. 3.1
ECS
CB1/SUIT COMPRESSORS AC 1 MDC-4 2 AMP

oA .
CB2/SUIT COMPRESSORS AC 1 MDC-U4 SUIT COMPRESSOR 79.7 (ORBIT) 2 AWP 0.8 - PF

$B ' 195.0 (GRND) QTY - 2

: EITHER UNIT CAN BE POWERED

CB3/SUIT COMPRESSORS AC 1 MDC-L 2 AP FROM EITHER  AC BUS

oC .
CB7/ECS GLYCOL PUMPS AC 1 MDC-L4 2 AMP "‘

dA 0.8 - PF

. o ) QTY - 2

CB8/ECS -GLYCOL PUMPS AC 1 MDC-4 GLYCOL PuMP 50.0 2 AMP EITHER UNIT CAN BE POWERED -

B FROM EITHER AC BUS
CB9/ECS GLYCOL PUMPS AC 1 MDC-4 2 AMP

¢C
CB38/ECS CABIN FAN 1 AC 1 MDC-5 } | CABIN FAN 2 AMP ]

oA

FEC TSG 99
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N. AC BUS 1 (CONTINUED) CSM 103
POWER
CB NO./NOMENCLATURE PANEL NO. COMPONENT WATTS AC cB REMARKS
@115 vDC__| RATING
ECS (CONTINUED)
CB39/ECS CABIN FAN 1 AC 1 'MDC-5 CABIN FAN 19.0 (ORBITD 2 AMP | 0.8 - PF
B 30.0 (GRND)
CB4O/ECS CABIN FAN 1 AC 1 2 AMP
oC
CBU44/ECS SECONDARY COOLANT MDC-5 1. SECONDARY 1. 50.0 2 AMP | 3¢
LOOP AC 1 GLYCOL PUMP
2. EVAP TEMP 2. 23.8
CNTL UNIF
CB68/ECS RADIATORS CONTROLLER MDC-5 1. PRIMARY POWER 2 AMP | ¢C USED
AC 1 ' SUPPLY
2. SS SWITCHES
FOR PRIMARY
. RADIATOR
GEN _ ‘
CB54/GEN POWER AC 1 MDC-5 2 AMP | ¢B USED
scs "
CB89/SCS AC 1 MDC-8 1. ELECT DSPY 1. 27.0 2 AMP | 1. DRAWS/L6.2 WDC -
S ASS'Y 3¢
2. GYRO ASS'Y 2. 34,6 ° 2. DRAWS 60.0 WDC
NO. 1 :
3. FDAI NO. 1 3. 6.6
CB55/SCS TVC AC 1 MDC-8 SERVO AMPL 21.9 2 AMP | DRAWS 12.7 WDC, ¢A USED
ASS'Y TV
SPS
MDC-8 PUG SYSTEM 49,5 2 AMP | DRAYS 12.4 wDC, ¢C USED

CB27/SPS GAUGING AC 1

FEC TSG 99




9e-¢

N. AC BUS 1 (CONCLUDED)

CSM 103

POWER
CB NO./NOMENCLATURE PANEL NO. COMPONENT WATTS AC cB REMARKS
@115 _vbC RATING
COMMUNI CATIONS .
CB1/TELECOM PCM TM GROUP 1 RHEB-225 | PCM EQUIP 18.9 2 AP CAN BE SWITCHED TO AC2 (3¢)
CB2/TELECOM PCM TM GROUP 2 RHEB-225 | PCM EOQUIP 18.9 2 AP CAN BE SWITCHED TO AC2 (3¢)
CB14/TELECOM S-BAND FM RHEB-225 | 1. DATA STORAGE 1. 33.4 2 AP DSE DRAWS 6.0 WDC, CAN BE
XMTR DATA STORAGE EQUIP 2. S-BAND FM XMTR 2. 6.7 SWITCHED TO AC2 (34)
GROUP 1 . ‘
CB18/TELECOM S-BAND PWR RHEB-225 | 1. S-BAND PRIM 1. HI 90.0 2 AW CAN BE SWITCHED TO AC2 (3¢)
AMPL PHASE MOD XPNDR' 1 PWR AMPL LO 40.0
GROUP 1 2. S-BAND PRIM 2. 16.5
XPNDR
CB20/TELECOM S-BAND PWR RHEB-225 | 1. S-BAND SEC PWR 1. HI 90.0 2 AMP CAN BE SWITCHED TO AC2 (3¢)
AMPL PHASE MOD XPNDR 2 ° - AMPL
GROUP 2 2. S-BAND SEC 2. 16.5
XPNDR
"CB24/TELECOM FLT QUAL RCDR RHEB-225 | FLT QUAL RCDR 14,4 CAN BE SWITCHED TO AC2 (3¢)

GROUP 1

2 AP

FEC TSG 99
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0. AC BUS 2 CSM 103
POWER
CB NO./NOMENCLATURE PANEL NO. COMPONENT WATTS AC cB REMARKS
@115 vbC RATING
EPS
CB1/FUEL CELL 1 PUMPS - AC RHEB-226 | 1. Hp PUMP 1. 80 (HID| 2 Awp PUMP PWR VARIES WITH FUEL CELL
A " 65 (LOD TEMP, CAN BE SWITCHED TO ACl
2. GLYCOL PUMP 2. 80 (HID (3¢ EXCEPT pH)
65 (LO)
3. pH SENSOR (¢A) 3. 2.0
4, PF CORR BOX 4: 5.0 e
CB2/FUEL CELL 2 PUMPS - AC RHEB-226 | 1. Hp PUMP 1. 80 (HID!| 2 AMP PUMP PWR VARIES WITH FUEL CELL
65 (LOD TEMP, CAM BE SWITCHED TO AC1
2. GLYCcOL PUMP 2. 80 (HDD (3¢ EXCEPT pH)
65 (LO)
3. pH SENSOR (¢A) 3. 2.0
CB3/FUEL CELL 3 PUMPS - AC RHEB-226 | 1. Hp PUMP 1. 80 (HID| 2 AMP PUMP PWR VARIES WITH FUEL CELL
‘ 65 (LOD TEMP, CAN BE SWITCHED AT ACl
2. GLYCOL PUMP 2. 80 (HI) (3¢ EXCEPT pH)
65 (LOD i
3. pH SENSOR (¢A) 3. 2.0 \
_ L4, PF CORR BOX 4, 5.0
CB4/EPS SENSOR SIGNAL AC 2 MDC-5 AC BUS 2 OVER/UMDER | 0.00 2 AMP SENSOR DRAWS CONTINUOUS
VOLTAGE SENSOR POYER FROM BAT. RLY BUS (3¢)
CB18/BATTERY CHARGER AC PWR MDC-5 BATTERY CHARGER 21.0 (NOM) 2 AMP CAN BE SWITCHED TO AC 1, DRAWS
. 19 wpCc (NoMm) (34D
CB33/LIGHTING NUMERICS RHEB-226 | STATION 3 PANEL 6.0 (TOTALD| 2 AMP LEB PANELS (¢A USED)
INTEGRAL LEB - AC 2. \ LIGHTS
CB39/LIGHTING EXTERNAL AC 2 RHEB-226 | RUNNING LIGHTS AND 12.6 (TOTALD) 2 AMP OTY - 22 BULBS (¢B USED)

TRANSFORMER

FEC 7SG 99
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0. AC BUS 2 (CONTINUED) CSM 103
CB NO./NOMENCLATURE i
. R )
PANEL NO. COMPONENT WATTS AC CcB REMARKS
@15 VOC | RATING
CRYO 7
CB21/CRYOGENIC QTY AMPL 2 AC 2 RHEB-226 1. 02 SIGNAL COND 1. 3.7 2 AMP ¢C USED
2. H2 SIGNAL COND 2, 3.1
CB25/CRYOGENIC FAN MOTORS TANK RHEB-226 ! 2 AP 0.8 - PF
2 AC 2 ¢A .
CB26/CRYOGENIC FAN MOTORS TANK RHEB—226 1. 02 TANK 2 FAN 1. 14.5 2 AMP 1. OTY - 2
2 AC 2 ¢B 2. H2 TANK 2 FAN Ze 3.5 2. QTY - 2
CB27/CRYOGENIC FAN MOTQRS TANK RHEB-226 2 AMP
2 AC 2 ¢C
ECS
. CB4/SUIT COMPRESSORS AC 2 ¢A MDC-14 2 AP
CB5/SUIT COMPRESSORS AC 2 ¢B MDC-4 SUIT COMPRESSOR 79.7 CORBIY) 2 AWP )| 0.8 - PF
- 1 QTY - 2
CB6/SUIT COMPRESSORS AC 2 4C MDC-4 195.0 (GRW)} 5 avp!| EITHER UNIT CAN BE POWERED
i FROM EITHER BUS
CB10/ECS GLYCOL PUMP AC 2 ¢A MDC-14 2AMP | 0.8 - PF
CB11 . = QTY - 2
/ECS. GLYCOL PUMP AC 2 ¢B MDC-U4 GLYCOL PUMP 50.0 2 AP} SiTHER UNIT CAN BE POWERED
CB12/ECS GLYCOL PUMP AC 2 ¢C MDC-U4 2 avp ]| FROM EITHER BUS
CB41/ECS CABIN FAN 2 AC 2 ¢A MDC-5 2 AP
CB42/ECS CABIN FAN 2 AC 2 ¢B MDC-5 CABIN FAN 19.0 2 AP | 0.8 PF
CB43/ECS CABIN FAN 2 AC 2 ¢C MDC-5 2 AP |
. CB45/ECS SECONDARY COOLANT LOOP MDC-5 SECONDARY GLYCOL 50.0 2 AMP 34
AC 2 PUMP
CB69/ECS RADIATORS CONTROLLER MDC-5 1. PRIMARY POWER 2 AMP | ¢C USED
AC 2 SUPPLY
2. SS SWITCHES
FOR PRIM RAD
FEC TSG 99
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0. AC BUS 2 (CONCLUDED) CSM 103
POWER
CB NO./NOMENCLATURE "PANEL NO. COMPONENT WATTS AC CB REMARKS
@115 VvDC RATING
GEN
CB55/GEN POWER AC 2 MDC-5 GEN SYS PWR 2 AMP $8 USED
SCs ‘ _
CB10/SCS AC 2 MDC-8 1. ELECT DSKY ASS'Y| 1. 27.0 2 AMP 1. DRAWS 46.2 woc}
| 2. GYRO ASS'Y NO. 2| 2, 34.6 2. DRAWS 60.0 wpcf ¢
3. FDAI NO. 2 3. 6.6 '
CB54/SCS ECA TVC AC 2 MDC-8 ECA TVC 2 AMP ¢C USED _
CB65/0RDEAL AC 2 MDC-8 ORDEAL 4.0 2 AMP DRAWS 4.0 WDC (34)
SPS ;
CB28/SPS GAUGING AC 2 MDC-8 PUG SYSTEM 49,5 2 AMP DRAWS 12.4 WDC, ¢C USED
COMMUNI CATIONS
CB1/TELECOM PCM TM GROUP 1 RHEB-225 | PCM EOQUIP. 18.9 2 AMP CAN BE SWITCHED TO AC 1 (3¢)
CB2/TELECOM PCM TM GROUP 2 THEB-225 { PCM EQUIP 18.9 2 AMP CAN BE SWITCHED TO AC 1 (3¢)
CB14/TELECOM S-BAND FM XMTR RHEB-225 | 1. DATA STORAGE 1. 33.0 2 AMP DSE DRAWS 6.0 WDC, CAN BE
DATA STORAGE EQUIP GROUP 1 2. S-BAND FM XMTR 2 6.7 SWITCHED TO AC 1 (3¢D
CB18/TELECOM S-BAND PWR AMPL RHEB-225 | 1. S-BAND PRIM 1. HI 90.0] 2 AMP CAN BE SWITCHED TO AC 1 (3¢D
PHASE MOD XPNDR 1 GROUP 1 PWR AMPL LO 40.0 !
y 2. S-BAND PRIM XPNDR 2. 16.5
CB20/TELECOM S-BAND PWR AMPL )
PHASE -MOD XPNDR 2 GROUP 2 RHEB-225 | 1. S-BAND SEC PWR 1. HI 90.0 2 AMP CAN BE SWITCHED TO AC 1 (3¢)
AMPL LO 40.0
2. S-BAND SEC XPNDR| 2. 16.5 ; ‘
CB24/TELECOM FLT QUAL RCDR RHEB-225 | FLT QUAL RCDR 4.4 2 AMP CAN BE SWITCHED TO AC 1 (3¢)
GROUP 1 - ‘
FEC 7SG 99
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EMS_CIRCUIT BREAKERS

30 AMP

P. MISCELLANEOUS CIRCUIT BREAKERS CSM 103
POWER
CB NO./NOMENCLATURE PANEL NO. COMPONENT WATTS DC cB REMARKS
@28 vDC: RATING
EPS . :
CB36/EPS UTILITY R STA RHEB-229 | PORTABLE FLOODLIGHT | 14.0 2 AMP FED BY VMA
CB37/EPS UTILITY LEB RHEB-229 | 1. - SEQ CAMERA 17.0 2 AMP FED BY VMg
2. PORTABLE FLOOD- | (TOTAL)D .
: . LIGHT A
CB41/BATTERY A ON BAT. BUS A VARIABLE 100 AMP | INACCESSIBLE TO CREW
(NO NOMENCLATURE) BAT. A _
CB42/BATTERY B ON BAT. BUS B VARIABLE 100 AMP | INACCESSIBLE TO EREW
(NO NOMENCLATURE) BAT. B :
CB43/BATTERY C ON CB22 (RHEB-250) VARIABLE 100 AMP | INACCESSIBLE TO CREW
(NO NOMENCLATURE) BAT. C ‘
SEQUENTIAL
CB38/EPS BAT. BUS A RHEB-229 | SEQUENTIAL AND SPS 20 AMP | FEEDS CB1, CB3, CB6, CB31, CB33,
RE CIRCUIT BREAKERS CB45, CB49 (MDC-8)
CB39/ERS BAT. BUS B RHEB-229 | SEQUENTIAL AND SPS 20'AMP | FEEDS CB2, CB4, CB7, CB32, CB34,
CIRCUIT BREAKERS CB46, AND CB51 (MDC-8)
CB50/EDS 2 BAT. C MDC-8 EDS PWR SW 5 AMP | FED BY CB23/ (BAT. CHGR BAT. C
- CIRCUIT BREAKER)
SCS-RCS-SPS !
CB26/EPS MN A GROUP RHEB-229 | SCS AND RCS CIRCUIT 30 AMP | FEEDS CB19, CB23, CB40, CB74 AND
. BREAKER CB41 (MDC-8)
' CB27/EPS MN B GROUP RHEB-229 | SCS, ORDEAL AND RCS 30 AMP | FEEDS CB20, CB2k4, CB38, ceuz,
CIRCUIT BREAKERS CB75 AND CB64 (MDC-8) . \
CB28/EPS MN A GROUP RHEB-229 | SCS CIRCUIT BREAKERS 30 AMP | FEEDS CB11, AND CB15 (MDC-8)
CB29/EPS MN B GROUP RHEB-229 | SCS CIRCUIT BREAKERS 30 AMP | FEEDS CB12, AND CB16 (MDC-8)
CB30/DPS MN A GROUP RHEB-229 | SCS, SPS, RCS, AND FEEDS CB21, CB39, AND CB63

FEC TSG 99
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P. MISCELLANEOUS CIRCUIT BREAKERS (CONTINUED) CSM 103
: POWER
CB NO./NOMENCLATURE PANEL NO. COMPONENT WATTS DC cB REMARKS
@28 vDC RATING
SCS-RCS-SPS 1
CB31/EPS MN B GROUP 3 RHEB-229 | SCS, SPS, RCS AND 30 AMP | FEEDS CB22, CB37, CBbk4
EMS CIRCUIT BREAKERS AND CB62 (MDC-8)
CB32/EPS MN A GROUP L4 RHEB-229 | SPS, SCS AND CLOCK 30 AMP | FEEDS CB17, CB25, CB76, CB52, AND
CIRCUIT BREAKERS CB29 (MDC-8) '
CB33/EPS MN B GROUP 4 RHEB-229 | SPS, SCS AND CLOCK 30 AMP | FEEDS CB18, CB26, CB77, CB53,
CIRCUIT BREAKERS AND CB30 (MDC-8)
CB34/EPS MN A GROUP 5 RHEB-229 | SpPS, SCS AND RCS 30 AMP | FEEDS CB13, CB43, CB70, CB72,
CIRCUIT BREAKERS CB67, AND CB68 (MDC-8)
CB35/EPS MN B GROUP 5 RHEB-229 | SPS, SCS AND RCS 30 AMP | FEEDS CB14, CBul4, CB71, CB73,
' CIRCUIT BREAKERS CB66, AND CB69 (MDC-8)
INST
CB1/INSTRUMENTATION RHEB-276 | V1 5 AMP | FED BY CB19 (MN A) OR CB20
POWER CONTROL OPERATIONAL (MN B) .
CB2/INSTRUMENTATION RHEB-276 | V2 5 AMP | FED BY CB19 (MN A) OR CB20
POWER CONTROL OPERATIONAL (MN B)
CB3/INSTRUMENTATION RHEB-276 | V35 5 AMP | FED BY CB19 (MN A) OR CB20
POWER CONTROL: OPERATIONAL (MN B)
CBL4/INSTRUMENTATION RHEB-276 | Vus 5 AMP | FED BY CBY9 (N A) OR CB20
POWER “CONTROL OPERATIONAL (MN B)
CB5/INST POWER CONTROL RHEB-277 | Vs 5 AMP | FED BY CB22 FROM VNE1
~ FLIGHT QUALIFICATION
CB6/INST POWER CONTROL RHEB-277 | V6 5 AMP | FED BY CB22 FROM VNE1
FLIGHT QUALIFICATION
CB7/INST POWER CONTROL RHEB-277 | V7 5 AMP | FED BY CB22 FROM VNE1

FLIGHT QUALIFICATION

FEC TSG 99




P. MISCELLANEOUS CIRCUIT BREAKERS (CONCLUDED)

CSM 103

cht

POWER
CB NO./NOMENCLATURE PANEL NO. COMPONENT WATTS DC CB REMARKS
@28 VDC RATING
INST (CONTINUED)
CB8/INST POWER CONTROL RHEB-277 | 1. Vg 10 AMP | FED BY CB22 FROM VNE1
FLIGHT QUALIFICATION 2..Vgs
' 3. PBW MODULATION
CB9/INST POWER CONTROL RHEB-277 | Vg 10 AMP | FED BY CB22 FROM VNE1
FLIGHT QUALIFICATION ' ' _
CB10/INST POWER CONTROL RHEB-277 | Vyg 10 AMP | FED BY CB22 FROM VNE1

FLIGHT QUALIFICATION -

FEC TSG 99
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