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In the 1npuf and output columns, coded notation
indicates the following:

A* or B* indicates dual redundancy - a two
(A&B) contact (path) parameter. This is
a convention for this publication. The
actual designation of the contact could
be numerical: i.e., 1 or 2 as examples.

If MDM FF1 is lost:
: PC INPUT FF1 STR TRK -Y
BCE GPC INPU DOOR A* contact
is lost. The
B STR TRK -Y DOOR - A* dual redundant
contact is indi-
cated by B* on
another MDM as
shown below.

B [STR TRK -Y DOOR - B*| MDM FF3:

1*, 2*, 3* or 4* indicates triple or quad
redundancy - a 3 or 4 contact (path) parameter.

If MDM FF1 is lost:
Similar to A*(B*)
in previous exam-
ple. Contact 1

B |AFT RHC - 1* lost but redundant

contacts 2 & 3 or

2,3, & 4 are still

available on other

MDMs.

BCt GPC INPUT

3. FAULT MESSAGES

With fault annunciation during ascent and entry,
the crew should go directly to the appropriate PKT
C/L contingency procedure. If on-orbit and no PKT
C/L procedure exists, the crew should go to the
MAL book.

Cont next pg
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The ‘MESSAGE! column of the Fault Messages notes
the exact message annunciated on the display, and
it can be driven by any of the 'CAUSES' stated.
Only causes and fault messages resulting in flight
situations requiring immediate response have PKT
contingency procedures. For locating the specific
procedure in the PKT, the appropriate system tab
is 1ifted, exposing a complete array of contin-
gency procedure titles on the ladder format.

These ladder titles are at times more generic than
the annunciated fault messages and/or the 'CAUSE'
column drivers; in this case, the comment column
is used to identify the PKT procedure.

C/W

The C/W and FDA table provides annunciation limits
for the hardwired primary C/W and software backup
C/W and Fault Detection and Annunciation (FDA).
These tables are followed by SM TABLE MAINTENANCE
and HARDWARE C/W procedures used for the manipula-

tion (changing) of C/W parameters and annunciation

limits 1f required. The C/W and FDA table provides
a comprehensive alphabetical listing of limit
sensed parameters which can result in a Class 2 or
3 alarm, and also information which can be used by
the crew to alter limits in order to eliminate
nuisance alarms.

The table columns are organized as follows. The
parameter name is consistent with the appropriate
CRT display as much as possible. Footnotes attached
to the parameter name indicate OPS and Major Mode
(MM) availability and which Major Furiction (GNC or
SM) of the Flight System (PASS, BFS, or both) is
doing the 1imit sensing. A1l parameters are sensed
by both PASS and BFS SM Major Functions unless .
otherwise specified. The C/W CH column gives the
hardwired parameter number, matching the numbers
on the status matrix panel R13. The H/W C/W columns
present the low and high Primary C/W (hardwired)
Timits in volts DC (VDC). In the few cases where
Cont next page

v REF/ALL/GEN A



hardwired -1imits are not backed up by identical
software limits, the value in engineering units
(EU) is printed below the value in VDC 1n paren-
theses. The Software ID column gives the Parameter
ID number to be used when altering parameter fault
detection via Table Maintenance, PASS SM SPEC 60.
Software IDs for BFS SM 1imits are also given,
although at the present time there is no BFS
equivalent to the Table Maintenance SPEC. GNC
limit-sensed parameters cannot be changed except
by memory read/write, and I-LOAD identification
numbers are provided for them. The SPEC column
provides the system-level SPEC or DISP number on
which the parameter appears. The SM ALERT columns
contain the Tow and high SM (Class 3) Alert limits
in EU. The S/W C/W columns contain the low and
high Backup C/W (Class 2) software limits in EU.
The last column identifies precondition character-
istics where applicable, and where possible it
describes the circumstances which generate the
bilevel change of state and subsequent alarm. In
addition, there are a few notes describing unusual
cases.
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The following decal scheme is used enboard the orbiter
to identify the phase-related, nominal position of all’
circuit breakers:

cb_COLOR CODE (Nominal Position)

RED - OPEN ALL PHASES
GREEN - OPEN ON-ORBIT

YELLOW - OPEN ASCENT

ORANGE - OPEN ORBIT AND ENTRY
BLACK - CLOSED ALL PHASES

CRITICAL FUNCTIONS/EQUIP LOST
Functions or equipment lost during
ASC/ENT which would require manual
action be taken by the crew.

CRITICAL REDUNDANCY LOST
Loss of function or equipment with
automatic redundancy. No Action
required by crew, but loss could be
serious.

INSTRUMENTATION[OTHER

A “catch-all" column containing items
which do not belong in the other
categories.

OMS/RCS AFFECTED
Loss of control of OMS/RCS systems

(vlvs, sws, etc.). Some OMS/RCS
systems considered critical are
Tisted in column 1.
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CRITICAL EQUIPMENT LOST - MNA/AC1

EPDC

BUSLOST CRITICAL FUNCTIONS/ CRITICAL REDUNDANCY LOST INSTRUMENTATION/ OMS/RCS AFFECTED
_EQUIPMENT 1 QST OTHER
DA% Crv0 Q22 Tk 13 Htrs A
FPC1 DEU/CRT 1 LG Hyd Deploy (Pyros remain) | MCIU
LHUD vd Deploy (Py PD! Redundancy
MMU 1 F RCS A Htrs
NWS
FLCY | F1 Manf Jets FRCS He P A(CL & GPC)
Bay 3 Agent Discharge
WOW Relay (Brakes
Enabled Early)
FMC1 | H20 Loop 1 Pump A L Probe Mtr ¢ -Y Star Tracker Sys 1 F RCS Tk isol 3/4/5
DolyDsc1 Manf 1 isol
AC1 FC1 Pumps L Probe Mtr 1 -Y STRK Door Mtr 1 LROMS Tk isol A
multi | Freon Pump 1428 IMU Fan A Humidity Sep A L OMS Xfeed A
MN H20 toop 1 Pump A PLBD Lat,8lkhd,R Dr Mtr Redun RCS/OMS Prpit Qty L.RRCS Tk Isol 3/4/5 A
A Av Bay Fan 14,38 ET Door CAL,L Lat Mtr Redun RMS MRL Redun Xtfeed 3/4/5
L Dr Closure Mtr WCS Fan/Sep 1 Manfisol 2
Redun | PRLA Drive Mtr Sys 1 F RCS Tk isof 3/4/5
Rad Port,Stbd Lat Dpy/Sto Mtr Manf Isof 1
Redun
®A [ Bir Cntir 1B Pwr FCL 1 Cntir 8 Rad Byp Viv Mtr H20 Loop 2 Instr
H20 Loop 2 8yp Cntlr RMS Shidr Brace Rel
CMEChA Cabin Temp Cntir Sys 2
£C1 pH Sngr
&B | Av Bay 2 Sig Condr FCL 2 Cntir B Rad Byp Viv Mtr RCS/OMS Prpit Qty
CMEChA Cabin Air Sig Condr
RMEChB Fwd Timers
Hyd 1 Qty Snsr
&C | Tacan 1 CMEChA
Blr Cntir 3A Pwr RMEChB
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APCA ATVCCh2 SSA?E/SRB
)
APC1 LOMS PriTVC LManfs Jets RCSIOMS Htrs L Pod A L.RRCS He P A{CL
ROMS Sec TVC APU GG/Fu Htrs 1A,38 RPodB OMS He P/Vap Isol A (GPC)
Xfeed Lines A Eng viv 1 Pos( = 0)
APU GG Inj H20 Htrs 1A738 LRCSHePB (oep)
ALCY | Bir Cntir 18,3A Pwr L Manfs jets Hyd MPS/TVC Isol 1 sw LRRCSHe P A(CL & GPC)
Nws FES H20 Fdin A(B) Htrs 1(2) L.R RCS Manf 2 jet Htrs L OMS Eng P viv Pos
FES Cntirprig APU Fu/Tk viv 14,38 APU Lube Oil Htrs 1A,38 L RCS He P B (OP)
LG Hyd Isol 1 viv-Cnt L.R OMS ign Path OMS Qty Gaging LROMS He PVap I1SOL A
(tb ind-OP) | APU GG/Fu Htrs 1A,38 Hyd Circ Pump 1,3 MNA Pwr (GPC)
Top L Noz Htr A
NH3 Cntir Pri A (GPC)
Auto sw-over
MN CMe Heisol A
A TaopMil
AMC1 ET Door CA LLat Mtr Redun
L
014 RA 1 Atm 02 Sys 1 Xovr viv PPO2 Snsr A
MLS 1 P N2Sys 1 Sply & Reg In L Ovrhd Cnsl! Flood
AA 1 sws | Fwd Mission Timer
ADTA L Probe Dply Dsc 1 IMU Fan Snsr
NWsS FCL 1,2 Rad Flow Cntir B Smoke Det: | R Fit Dk
o~ Bay 3 Agent Discharge | O2/N2 Cntlr 1 Av Bay 24,38
L instr Pwr -Z Star Tracker
L ME Status Lts ACA 1 MNA Pwr
SPI O2/N2 Cntir Sys 1
é\h Event Timer
R 1 ManfRJDs {i 3
UHF Xmit GULCntlr A
__A_Q_‘%AM ERCS Jet | Hirs
MPCi 02 Sys T3ply SW Ith-CT) T FCHIS Cn SRTAGs A FC1 H2,02 Flow Xdcrs
_Igg/ﬁ_m;ﬁuct Htrs A : MS Pri
MMC1 RMS Redun MRL
MMC3
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CRITICAL EQUIPMENT LOST - MNB/AC2

MNB

BUSLOST CRITICAL FUNCTIONS/ CRITICAL REDUNDANCY INSTRUMENTATION/ OMS/RCS AFFECTED
EQUIPMENTLOST L0ST OTHER
DA2 Cryo O2/MH2 Tk 2/3/4 Htrs B
Cryo O2/H2 Tk 2/3/4 Htrs A
{if in A1ITO)
FPQ2 DEU/C;(T 2 F RCS B Htrs
[fLC2 F2 Manf Jets PLINTRG 1 LMG UP tb, NLG UP & DN FRCS He P B (CL & GPC)
$-8d String 1 PSP 1 tb A (OP)
Bay 1 Agent Discharge cap
WOV;/ ;(ehy (Brakes enabled
- early ]
FMC2 [H20Loop 1 PumpB LR Probes Mtrs 2 Y Star TrackerSSys b1 FRCS ManTisol 2
- ys 1
AQ2 FC2 Pumps CabinFanB RMS MPM, MRL Redun LROMS Xfeed B
multi | AvBayFan 18,2A LR Probe Mtrs 2 Cabin Temp Cntir Sys 1 LRRCS Tk Isol 3/4/5 8
MN Freon Pump 1B IMUFanB Humidity Sep 8 Manf isol 1
8 H20 Loop 1 Pump 18 PLBD Lat, Blkhd, L/R Dr PRLA Drive Mtr Sys 2 F RCS Manf Isol 2
Mtr Redun | WCS Fan/Sep 2
ET Door CAL LR Lat Mtr -Y STRK Door Mtr 2
Redun | -Z STRK Door Mtr 1
RDr Closure Mtr [ L,R Seat AC2 Pwr
Redun
un
$A | Bir Cntir 1A Pwr LMEChA LMG & NLGUP & DN tb
LG Prox Snsr 2 CMEChB ;C 2 pH Snsr
i 1
¢B | AvBay 3 Sig Condr FCL 1 Cntlr ARad Byp Viv | Freon S/C AC2 Pwr
Mtr A | Hyd 2 Qty Snsr
EME ChA
@C | Tacan2 LMEChA
Blr Cotlr 2B Pwr CMEChR
mLa6s RMS Jet Redun L.R Seat AC2 Pwr
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APCS RGA 2
ATVC Ch 3 SSME/SRB Isol Cap
APC2 | LOMS Sec TVC APU GG/Fu Htrs 1B,2A APU GG Inj H20 Htr 1B L OMS He PNap Isol B (GPC)
ATVC Ch 4 SSME/SRB 1sol Cap | RManf 5 Jets Aft PL MNB Bus Pwr ROMS He P/Vap Isol A,B (OP)
ASA Ch4lsol Cap RCS/OMS Htrs RPod A, L,RRCS He P A (OP)
Xfeed Lines8 | RRCS He P B (CL & GPC)
LOMS Enqviv 2 Pos (=
ALC2 | Blr Cntlr 2B, TAPwr FES H20 Fdin Htrs 2 APU Lube Oil Htrs 18,2A L OMS He PVap Iso
Sec Flash Evap Cntir (except mid 2) | L,R RCS Manf 1 Jet Mtrs (CL&GPC)
TopLNozHtr8 APUFu viv/Tk 1B,2A OMS Qty Gaging for LBurn | L,RRCS He P A {OP)
R Noz Htr A L OMS Ignition Path NH3 Cntir B Sec - man sel RRCS He P B (CL & GPC)
LG Hyd Isol 2 viv - Cntl R Mant 5 Jets Hyd CircPump 1 & 2 MNB
MN . (tbind - OP) | APU GG/Fu Htrs 18,2A Pwr
8 Top/Hi Loaci Duct Htrs 8 Hyd MPS/TVC isol 2 sw
L ME He Isol A -
AMC2 ET Door (L LR Lat Mtr
Redun
R Dr Closure Mtr
n
ofs RA2 FCL1,2RadFlowCntirA | PPO2 Snsr B,
MLS 2 Atm O2 Sys 2 Xovr viv Fwd Event Timer
AA2 Atm P N2 Sys 2 Sply & L Seat/Ctr Cnsi Flood
ADTA 2 Reg In sw | R Ovhd Cnsl Flood
Bay 1 Agent Disch Cap Av Bay Smoke Det 1B,3A
R inst Pwr -Y Star Tracker
C.RME Status Lts ACA 1,2,3 MNB Pwr
dP/dT Snsr
O2/N2 Cntlr Sys 2
Cabin Reliaf
3 ( ; RMSBUPwr 1 F2ManfRIDs(if sw-QFF) |
R15 KU-A System (Comm & Radar
| AGRATA FRCS Jet 2.3 Hirs
MPC2 02 Sys 2 Sply sw (tb-CL) FC2 H2,02 Flow Xdcrs
Top/Hi Load Duct Htrs B RMS BU Pwr .
KU-
MMC2 RMS Redun MPM,MRL
MMCa
1-5 REF/ALL/GEN A
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MNC

CRITICAL EQUIPMENT LOST - MNC/AC3

BUSLOST CRITICAL FUNCTIONS/ | CRITICAL REDUNDANCY LOST INSTRUMENTATION/ OMS/RCS AFFECTED
EQUIPMENT 1 OST OTHER
DA3 Cryo O2/H2 Tk 1 Htrs B PRIPL Bus MNC Pwr
2,AHtrs A
Cryo O2/H2 Tk 1 Htrs A (if in
AUTQ)
FPC3 DEU/CRT 3/4 PDI Redun
RHUD K- Radar)
’FLG F4/F5 Mant Jets PLINTRG 2 NWS Fail Light FRCS He P B (OP)
$-Bd String 2 PSP 2 RMG UP tb Manfisol5 & TM
Baéz Agent Disch cap (Jets Lost)
WOW Relay (Br)akes
riy’
{FMC3 i R Probe Mtr 1 F RCS Tk Isol 172
Dply Dsc 1 Manf isol 2/#
AC3 FC3 Pumps CabinFan A RMS MPM,MRL Redun LLROMS Tk isol B
multi | Freon Pump 2A R Probe Mtr 1 L Seat AC3 Pwr ROMS Xfeed A
MN Av Bay Fans 2B,3A IMU Fan C IMU Fan S/C L.RRCS Tk isol 172
C H20 Loop 2 Pmp Man PLBD Lat, Blkhd, L. Dr Mtr Redun | Hum Sep S/C F RCS Tk Isol 1/2
ON | ET Door C/L,R Lat Mtr Redun -Z STRK Door Mtr 2 L,RRCS Xfeed 172
L.R Dr Closure Mtr F.LLRRCS Manfisol 3/4
Redun
Rad Port,Stbd Lat Dpy/Sto Mtr
—Redun,
®A | Blr Cntir 2A Pwr LMEChSB NLGUPtb
LG Prox Snsr 1 RMEChA- RMG UP & DN tb
COAS H20 Loop 1 Instr
Byp Cntie
Hum Sep S/C
EC3pHS
&B | Av Bay 1 Sig Condr FCL 2 Cntir A Rad Byp Viv Mtr Freon S/C AC3 Pwr
RMEChA Hyd 3 Qty Snsr
LMEChB
¢C | Tacan3 LMEChB
MLB68 RMS Jett Redun L.RSeat AC3 Pwr

1-6
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APC6 ATVC Ch 1 SSME/SRB Isol Freon Loops 1,2 Cldrlate
cap E s
APC3 | ROMSPriTVC APU GG/Fu Htrs 2B,3A APU GG Inj H20 Htrs 3A L OMS He P/Vap isol A,B
RCS/OMS Htrs LR Pod B OP)
Aft PL MNC Bus Pwr ROMS He P/Vap Isol B
R RCS He P B (OP)
ROMS Eng viv 2 Pos ( = 0)
LRCSHe P B (CL & GPC)
L,R RCS Manf isol 5§
ALC3 | BirCntir 2A,3B Pwr FESH20 Fdin B Htrs 1 (exmid 2) | OMS Qty Gaging for RBrn ROMS He PNVap Isol B
R ME He Isol A APU Fu/Tk viv 28,3A APU Lube Oil Htrs 2B,3A {(CL&GPQ)
Flash Evap Cntir PriA APU GG/Fu Htrs 28,3A H‘d Circ Pmp 2,3 MNC Pwr LRCSHePBsw
Top RNoz Htr8 R OMS ignition Path LR RCS Manf 3/4/5 Jet Htrs (CL & GPC)
LG Hyd 1sol 3viv & tb ROMS Eng P viv Pos
Hnd PS/TVClisol 3 sw RRCS He P B sw (OP)
MN NH3 Cntir B Pri L,RRCS Manfisol S
C y Sec auto sw-clover
-man
AMQC3 ET Door CL, R Lat Mtr Redun
L.R Dr Closure Mtr
Redun
016 MLS 3 Smoke Det: Cabin
ADTA 34 Av Bay 1A,28
Bay 2 Agent Disch cap R Seat/Ctr Cns! Flood
Atm P Cntir O2 Emer sw Cabin Relief B sw
OMS/RCS Gaging
AﬂCA Nf,B MNC Pwr
Aft Mission Timer
O16RID FA ManfRIDs ’:(2";3 .1
AG& ALS F F_(S: I? 45 firs
R GCILCntlr B Audio Center 2
. - Ky-A Si {Comm)
M RGA 3 FCH20Ln & RIfHtrs B FC ders
MMC2 M .MRL Redun
MMCS
1-7 REF/ALL/GEN A
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CRITICAL EQUIPMENT LOST - CONTROL BUS AB

BUS LOST CRITICAL FUNCTIONS/ | CRITICAL REDUNDANCY LOST INSTRUMENTATION/ OMS/RCS AFFECTED
EQUIPMENT LOST OTHER
CNTL ABY DEU/CRT 1 L Probe Mtr 1 APU Lube Oil Htrs 1A F1 Manf RJDs (if sw OFF)
MMU 1 FCH20 Ln & RIf Htrs A FES H20 Fdin Htrs 8 1 L RCS Manf isol 2
COMSEC L OMS Ignition Path RCS/OMS Htrs L Pod A F RCS Manfisol 1
FES Pri B GPC cap APU GG/Fu Htrs 1A,38B FRCSA
C ME Shutdown pb LR RCS Manf 2 Jet Htrs reesertman Clcap®***
Top/HiLoad Duct Htrs A Hyd Circ Pmp 1,3 MNA Pwr L.RRCS Xfeed 3/4/5 A
Bir Cntir 18 Pwr RMS MRL Redun OMS Tk Isol A
LRHC Trim APU 1 Fu Qty Display Xfeed A
Body Flap APU 1 Fu {= H20 Qty) FLRCSHePA
NWS Fail indication
Atm P Cntir O2 Sys 1 Sply ****man OP & CL cap***
L RCS Tk isol 3/4/5 A
eetrtttemanswcap®***** | FRCS Tk isol 3/4/5
FC1STOP & Reac vivs ROMS He P isol A
Czo O2M2 Manfviv Tk 1 Vapisol 1,2
L ADI Att Ref Setcap
LG Hyd isol 1
Hyd MPS/TVCisol 1
\ ’.Qtitttman ON Cap""‘
NH3 Cntir A sec-man sel
Cryo O2/H2 Tk 1 Htr B
3HtrA
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CNTL AB2 LHUD L Probe Mtr t Hyd Circ Pmp 1 MNA Pwr LTSt man swcapt ey
' MMU 2 APU GG/Fu Htrs 1A,3B FES H20 Fidn Htrs 1A L Manft 5 RIDs (if sw OFF)
Bir Cntir 1B Pwr L OMS Ignition Path RCS/OMS Htrs L Pod A R RCS Manf isol 2
F1 Manf Jets FRCSA
Top/Hi Load Duct Htrs A APU GG Inj H20O HTRS 1A reerttman Clcap****?
FES Cntlr PriBON : L.RRCS Xfeed 3/4/5
H20 Loop 1 A (ON) """"manswcag""" L,ROMS Tk Isol A
ATVC Ch 2 SSME isol cap Cryo O2/H2 Tk 1 Htr Xfeed A
CDR sws Green Dot Tk 3HtrA F RCS Tk Isol 3/4/5
Top L NozHtrB Manf viv Tk 1 (and man GPC CL ovrd)
C ME Shutdown pb FC1 STOP, Reac vivs RRCSHeP A
L ADI Att Ref Set c31p
Atm P Cntir 02 Sys 1 Sply ****man OP & CLcap***
Hyd MPS/TVC Isol 1 RRCS Tk isol 3/4/5 A
terrtrrman ONcap****** | *manoOP,CL, & GPC cap*
NH3 Cntir 8 sec-man sel LFRCSHePA
CNTLAB3 COMSEC 2 LG Hyd Deploy (Pyros remain) Hgd Circ Pmp 1 MNB Pwr F RCS Tk isol 3/4/5
NWS L ProLe Mtr 1 APU GG Inj H20 Htrs 38 Manf Isol 1
Bir Cntir 1A,3A Pwr Dplg Dsc 1 Lube Oil Htrs 18
Top/HiLoad DuctHtrs A | APU GG/Fu Pmp Htrs 1B RMS MRL Redun *man OP,CL, & GPC cap*
AUTO PLBD OPS Tk Fuln Htrs 1A,3B RCS/OMS Htrs Xfeed Ln A RRCSHe P A
H20 Loop 1 Pump A All Pnl C3 Man Mode pbs
CDRs BFS Engage (18)
GP(Cs 1,2,4- No Engage
MPS Dump Seq Start sw '
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CRITICAL EQUIPMENT LOST - CONTROL BUS BC

BUS LOST

CRITICAL FUNCTIONS/ | CRITICAL REDUNDANCY LOST INSTRUMENTATION/ OMS/RCS AFFECTED
EQUIPMENT LOST OTHER
CNTL BCH RHUD PSP 1 APU Lube Oil Htrs 2A F2 Manf RJDs

RGA 2 PLINTGR 1 sz Circ Pmp 1,2 MNB Pwr (if sw OFF)

$-8d String 1 F.LLRMantSs Jets RCS/OMS Htrs L Pod B L RCS Manf Isol 1

Top L Noz Htr A L.R Probe Mtrs 2 RPod A F RCS Manf isol 2

L RHC Trim APU GG/Fu Htrs 24,18 FRCSB

Body Flap FCH20 Ln & RIf Htrs B RMS MPM, MRL Redun **e*t*man CLcap*****
Top/Hi Load Duct Htrs B L.RRCS Manf 1 Jet Htrs LOMS Tk isol B
Bir Cntir 28 Pwr PDI Redun LROMS Xfeed 8
FRRCSHeP8B
.Q.Q"'man W cap"'.it'
LG Hyd Isol 2 ***man OP & CL cap****
Hyd MPS/TVCisol 2 L,R OMS He PNVap isol B
Cryo O2/H2 Manf viv Tk 2 LRCS Tk 1sol 3/4/5 B
Tk 2,8 Htrs
Atm P Cntl 02 Sys 2 Sply
FC2 STOP, Reac vivs
R ADI Att Ref Set cap
1-10 REF/ALL/GEN A
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CNTL BC2 DEUXRT 2 PSP 2 Hyd Circ Pmp 2 MNB Pwr R RCS Manf isol 1
S-Bd String 2 PLINTRG 2 RCS/OMS Htrs LPod B
Blr Cntir 2B Pwr F.LLRManf5 Jets RPod A 4ottt man Clcapteree
RRHC Trim L.R Probe Mtrs 2 FRCS B LOMS Tk Isol B
R Body Flap APU GG/Fu Htrs 2A,18 APU GG Inj H20 Htrs 18,28 L.ROMS Xfeed B
F2 Manf Jets APU 2 Fu (reads H20)
PLY sws Green Dot FES H20 Fdin A Htrs 2 ***man OP & CL cap****
ASA Ch 4150l cap PDI Redun RRCS Tkisol 3/4/5 8
TopMi Load Duct Htrs B RMS MPM,MRL Redun
L ME Shutdown pb NH3 Cntir B Pri **man OP,CL,& GPC cap*
H20 Loop 1 B (ON) Sec auto sw-over | F,RRCS He P B
Cryo O2/H2 Tk 2/4 Htrs A
AllPnl A6 Man Mode pbs(18)
"'.""maﬂ W Cap.it.tt
Hyd MPS/TVC Isol 2
Atm P Cntl 02 Sys 2 Sply
Cryo O2/H2 Manfviv TK 2
Sec FES Cntir (if GPC)
FC2 STOP, Reac vivs
RADI Att Ref Set cap
CNTL BC3 H20 Loop 1 Pump B L.R Probe Mtrs 2 H;d Circ Pmp 2 MNC Pwr FA/5 Manf RiDs
Blr Cntir 1A,2A Pwr Dply Dsc 2 APU GGALube/Tk Htrs 28 (if sw OFF)
ATVC Ch 3/4 SSME Isol Tk Htrs 18,2A F RCS Manf 1sol 2
cap RMS Redun
R ME Shutdown pb RCS/OMS Htrs Xfeed Ln B
Top RNoz Htr A All Pnil C3 Man Mode pbs(18)
MPS Dump Seq Start sw Smoke Det Circ Test
Sec FES Cntlr (if sw ON) NH3 Cntlr A Pri
Top/Hi Load Duct Htrs B Sec auto sw-over
Auto PLBD OPS
Q'tttttman ON ca tRREAS
CryoO2/H2 Tk 2,4 Htr B .
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CRITICAL EQUIPMENT LOST - CONTROL BUS CA

Hyd MPS/TVCisol 3

t."'tman ON cap"i'tit
Cryo O2M2 Tk 1 Htr A

Tk 3 HtrB
NH3 Cntir B Sec - mansel

BUS LOST CRITICAL FUNCTIONS/ | CRITICAL REDUNDANCY LOST INSTRUMENTATION/ OMS/RCS AFFECTED
EQUIPMENT LOST OTHER
CNTLCA1Y DEU/CRT 3 LG Hyd Deploy (Pyros remain) Freon Loops 1,2 F3 Manf RIDs (if sw OFF)
RGA3 R Probe Mtr 1 Coldplt Flw Xdcrs F,LRCS Manfisol 3
NWS APU GG/Fu Htrs 3A,28 APU Lube Oil Htrs 3A R RCS Manf Isol 3/4
Bir Cntir 3B Pwr R OMS Ignition Path RMS MRL Redun
Top RNoz Htr 8 FES H20 Fdlin Htrs B2 ****man OP & CLcap***
Top Evap Duct Htrs B Hyd Circ Pmp 2,3 MNC Pwr F RCS Tk isol 172
GPCs 3,5 No Engage cap RCS/OMS Htrs R Pod 8 L OMS He PVap isol A
PLTs BFS Engage cap L.RRCS Manf 3 Jet Htrs
FES Pri A GPC cap *rkerdman CLcap***e*
— ATVC Ch 1 $SME isol cap resesttmanswcap** et | LLRRCS Tkisol 172
OQ H20 Loop 2 GPC cap FC3 STOP, Reac vivs Xfeed 172
A ADI Att Ref Set cap ROMS Tk isol B
LG Hyd isol 3 LRCSHePB

L,FRCS Manfisol S

1-12

REF/ALL/GEN A




bl

CNTLCA2 DEU/CRT 4 RProbe Mtr 1 APU GG Inj H20 Htr 3A,28 LF RCS Manf isol 4
Bir Cntir 38 Pwr APU GG/Fu Htrs 3A,2B Cryo O2/H2 Tk Htrs 1A,38
RRHC Trim R OMS Ignition Path Hyd Circ Pmp 3 MNC Pwr **man CL & GPCCL cap*
Body Flap RZS/OMS Htrs RPod B FRCS Tk Isol 1,2
F3 Manf Jets L.R RCS Manf 4 jet Htrs
L ME Shutdown pb RMS MPM Redun *****man CLcap sw****
FES Cntir Pri A if sw ON A ADI Sel (three) LR RCS Tk Isol 1
Att Ref Set Xfeed 172
All Pn! A6 Man Mode pb (18) | R OMS Tk Isol 8
Hyd MPS/TVC Isol 3
srrrsettmanswcap****** | *man OP,CL, & GPC cap*
FC3 STOP, Reac vivs LRCSHePB
ttt.tﬁ.manoNcap'tt.tt ..tmanOP&cha *An
NH3 Cntir A Sec-man sel L.R,F RCS Manf Isol
CNTL CA3 NWS LG Hyd Deploy (Pyros remain) APU Lube Oil Htrs 3B F RCS Tk Isol 12
F4 Manf Jets R Probe Mtr 1 3 Fu Qty (reads H20) Manf isol 3/4
Blr Cntir 2A,3A Pwr Dply Dsc 1 LR RCS Mant 5 Jet Htrs
Auto PLBD OPS APU GG/Fu Pmp Htrs 38 Hyd Circ Pmp 3 MNA Pwr ***man OP & CL cap***
R ME Shutdown pb Tk FuLn Htrs 3A,38 Cryo O2M2 Tk 2,4 Htrs B R RCS Manfisol §

RMS Redun

1-13
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ESS

CRITICAL EQUIPMENT LOST - ESS BUSES

BUSLOST CRITICAL FUNCTIONS/ | CRITICAL REDUNDANCY LOST INSTRUMENTATION/ OMS/RCS AFFECTED
EQUIPMENT LOST OTHER
DA1 FC1/MNA & MNA Bus Tie tb

MPCY FC1 Cntlr (FC1 Pumps) weerttowitches fostt e e
Cryo O2/H2 Manf viv Tk 1
FC1 Reac vivs (and tb)

FP&LCY ettt towitches lostterer
Inv Pwr 1 (tb lost)

FD FC1 Cntir (FCY Pumps) Tacan 1 Auto Self-Test
eeeatowitches losttetre
Inv Pwr 1, Inv/AC Bus 1

£SS Cryo O2/H2 Tk 2,4 Htrs
18C (test,reset)

GPC 1,4 HALT,TERM cap

0138 CDRs ATU & Hdst ow SPys A Pwr Sply: Cryo O2/H2 Tk 2 Qty Xdcr

R1S Al W Annun its (F7) nl ts/functions (R13) AC1 Bus Snsr

Pri OW limit sensing L Girshid Flood
Smoke Detn A Siren
Cryo O2(H2) Tk 1,2 Htrs AUTO
ML868 Cryo O2(H2) Tk 3,4 Htrs AUTO Cryo O2/H2 Tk 4 Qty Xdcr
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CRITICAL EQUIPMENT LOST - ESS BUSES

BUS LOST CRITICAL FUNCTIONS/ | CRITICAL REDUNDANCY LOST INSTRUMENTATION/ OMS/RCS AFFECTED
EQUIPMENT LOST OTHER
A2 EC2MNS & MNB Bys Tietb
MPC2 FC2 Cntir (FC2 Pumps) reesttowitches lost* e

Cryo O2H2 Manf viv Tk 2
FC2 Reac vivs (and tb)
FP&LC2 wastatowitches lost®**+*
Inv Pwr 2 (tb lost)

FD FC2 Cntir (FC2 Pumps) Tacan 2 Auto Self-Test

£ 2] .'..switches 'ost"' *e
ESS inv Pwr 2, Inv/AC Bus 2
2CA Cryo O2 Tk 1 Htrs (test reset)
G?C 2,5 HALT,TERM cap
o13& PLYS ATU & Hdst C/W Sys B Pwr Sply: Cryo O2/H2 Tk 1 Qty Xdcr
R1S Audio Center 1 /U CW alarm annun It - on AC2 Bus Snsr
(cannot be reset) | R Girshid Flood

Sleep Sta Hdst Tones

Smoke Detn B Siren
Cryo O2(H2) Tk 1,2 Htrs AUTO

\ e
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CRITICAL EQUIPMENT LOST - ESS BUSES

BUSLOST CRITICAL FUNCTIONS/ | CRITICAL REDUNDANCY LOST INSTRUMENTATION/ OMS/RCS AFFECTED
EQUIPMENT LOST OTHER
DA3 FC3/MNC & MNC Bus Tie tb
MNC/PRI PL tbs
MPC3 FC3 Cntir (FC3 Pumps) srteatcwitches lostrevae
, FC3 Reac vivs (and tb)
FP&LC3 resetrcwitches lost* * oo+
Iny Pwr 3 (th lost)
ESS | FD FC3 Cntlr (FC3 Pumps) Tacan 3 Auto Self-Test
3AB BFS Engage cap
(22221 'sw“ches 'ostt' *kE
Inv Pwr 3, Inv/AC Bus 3
Cryo O2 Tk 3 Htrs (test,reset)
GB'Q IHALT, TERM cap
013 CAM Status Matrix Cryo O2(H2) Tk 3.4 Htrs AUTO AC3 BusSnsr
MLB6B Cryo O2/M2 Tk 3 Qty Xdcr
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FFI/FAT

FF1
BCE GPCINPUT BCE GPC INPUT
A |FRCSOXHeP TKT&P(QTY)-A* | ADTA ADTA 1
MANF 1 P IMU IMU 1
IMU 1 STATUS MLS MLS 1
PNL F6 DISP SWs (eight) MTU MTU ACCUM 1
NSP NSP 1
STKR -ZS TRK
B |AaA1 TAC TACAN 1
F RCS MANF 1 JETRM : RADARALT 1
JETs (OPS 1 & 6)
L ADS DEPLOY DISC -A* GPCOUTPUT
CNTLRs/PBIS/SWs: AA TEST
AFT DAP CNTL -3+ | ADTA1TEST
RHC .1* | FRCSHe PRESS VLV A
SENSE L MANF 1 JETs
THC -1+ | IMUD
FCS CH 1 ORIDE .2+ | L OMS GMBLPRISEL
3 ORIDE .2 MLS 1 TEST
4 ORIDE .3» | MTUUPDATE -1*
ENTRY MODE .1+ | NWS ENA (GPC/DIRECT MODES)
FWD DAP AXES .av | RADARALT 1 TEST
CNTL .1* | TACAN 1
THC .q* |-ZSTRK
LeADTz 25; -A* | DISPLAYS:
£CS MODE L1 CAW: LRCS (LK/TK P)
PNL TRIM .A* | FWDDAPLIGHTS
RHC -1 L FCS MODE LIGHTS
TRIM INH -A* 8DY FLP AUTO
TRIM -A* P & RYY AUTO
RUD PEDAL e SPD BRK AUTO
SBTC .1* | RCS COMMAND LIGHTS -AY
MAN .1+ | FWD,L RRCS OXIDQTY
_q* | FWD, LRCS LOWEST QTY
SEP.ETASRD L3+ | s ELEVONpoS
L1 BRK POS
NWS POS FDBK 1 cmMD
RUD POS
OFF FLAG

* InINPUT & OUTPUT columns, A or B indicates dual redundancy;

1,2, 3, or 4 indicates triple or quad redundancy
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FA1
BCE GPC INPUT

C LOMST &P
LRCSHeP T&P(QTY)
L, RRCS MANF 1P
ROMSOXTKP

o} FCS CH 1 FDBK
FCS CH 1BYBIND

HYD 1P -1
2P -2¢
L OMS GMBL PRI
ARM -B*
ARM/PRESS -B*
L RCS MANF 5 JET RM
VLV STATUS

L, RRCS MANF 1 JET RM
JETS(OPS1&6)
RGA 1

GPCOUTPUT

BDY FLP -1*
FCSCH1CMD
LGHYDISOL VLV 1
LOMS CNTL VLV -8*
GMSBL PRI
He P/VAP ISOL VLV A
PURGE VLV 1
L RCS MANF S JETs
L. RRCS MANF 1 JET
He PRESS VLV A
TKISOLVLV1/2CL
or -A*
ROMS CNTLVLV 1 -8*
RGA 1 - TEST

* InINPUT & OUTPUT columns, A or B indicates dual redundancy;
1,2, 3, or 4 indicates triple or quad redundancy

2-5 REF/ALL/GEN A

FF2/FA2



FF2/FA2

FF2
BCE GPC INPUT BCE GPC INPUT
A |FRCSHETKT &P -8* | ADTA ADTA 2
MANF 2 P MU MU 2
IMU 2 STATUS MLS MLS 2
PNL F8 DISP SWs (eight) MTU MTU ACCUM 2
TAC TACAN 2
s lanz RADARALT 2
F RCS MANF 2 JET RM
JETS(OPS 1 & 6) GPC ouTPUT
L ADS DEPLOY DISC -8* | AA 2 TEST
ADTA 2 TEST
CNTLRs/PBIs/SWs: FRCS MANF 2 JETs
AFT SENSE -2* imu2
RHC (PITCH, YAW) -2* | LOMS GMBL SEC SEL
THC -2* | MLS 2 TEST
FCS CH 1 ORIDE B MTU UPDATE .2
2 ORIDE -1* | NWS (GPC MODE ONLY)
3 ORIDE -3* | RADARALT 2 TEST
ENTRY MODE -2" | TACAN 2
FWD DAP AXES -8*
CNTL -2* | DISPLAYS:
THC -2* | LFCS MODE LIGHTS:
L BOYFLP -B* 8DY FLP MAN
FCS MODE -2* P & RIY CSS
PNL TRIM -8* SPD BRK MAN
RHC =2% | SPI: AILERON POS
TRIM INH -B* BOY FLP POS
TRIM -g*
RUD PED .2
SBTC -2
MAN .2*
R ATT REF
FCS MODE -1
RHC -1
RUD PEDAL -1
SBTC -1
MAN -1*
MSTR RCS XFEED -2
NWS STATUS -2t
NWS POS FDBK -2

* In INPUT & OUTPUT columns, A or B indicates dual redundancy;
1,2, 3, or 4indicates triple or quad redundancy
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FA2

| BCE GPCINPUT
C |L.RRCSMANF3P
ROMS AFTQTYs
T&P
RCST &P (QTY)
LOMSOX TK P

D | FCSCH 2 FDBK
BYP IND
HYD 1P -2*
2p R
L OMS GMBL SEC
L.RRCS MANF 3 JET RM
JETS (OPS 1 & 6)
RGA 2
ROMS ARM 8*
ARM/PRESS -8*
RCS MANF 5 VLV (JET RM)

- HYD 3P -3*

GPC OUTPUT

BDY FLP -2*
FCSCH2CMD
LGHYDISOL VLV 2
LOMS CNTLVLV 2 -8*
GMBL SEC
He PNVAPISOLVLVS
PURGE VLV 2
RRCS MANF S JETs
L. RRCS MANF 3 JETs
He PRESS VLV B
TKISOLVLV 3/4/5 A
ROMS CNTLVLV 2 -8*
RGA 2 - TEST

* InINPUT & OUTPUT columns, A or B indicates dual redundancy;
1, 2, 3, or 4indicates triple or quad redundancy
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FF3/FA3

FF3
BCE GPC INPUT BCE GPC INPUT
A |FRCSTKT&P(QTY)-B* ADTA ADTA3
MANF 4P My MU 3
IMU 3 STATUS MLS MLS 3
PNL A6 DISP SWs (three) MTU MTU ACCUM 3
NSP NSP 2
STKR -Y STR TRK
TAC TACAN 3
8 |AA3
F RCS MANF 4 JET RM RNDZ RADAR
JETs (OPS 1 & 6)
5 T o GPCOUTPUT
VLV STATUS AA 3 TEST
R ADS DEPLOY DISC -A* | ADTA 3 TEST
F RCS He PRESS VLV B
CNTLRs/PBIs/SWs: MANF 4 JETs
AFT ATT REF S JETs
DAP AXES -A* Iimu3 -
CNTL -1* I MLS3TEST
RHC -3* | MTU UPDATE -3
SENSE -3* | ROMS GMBL SEC SEL
THC -3* I TACAN3
FCS CH 1 ORIDE -3* |.ySTRTRK
2 ORIDE -2
4 ORIDE -2* | DISPLAYS:
ENTRY MODE -3* | AFTDAPLIGHTS
FWD DAP CNTL -3* | ¢w: ADTA
THC -3 FCSCH
L FCS MODE -3 SAT
RHC -3 FWD RCS (LK/TK P)
RUD PEDAL -3 R RCS (LK/TK P)
SBTC -3* MU
MAN -3* LOMS ENG
RBODY FLP -A* RHC
FCS MODE -2* OMS TVC
PNL TRIM -A* RCS JET
RHC -2 RGA/AA
TRIM INM -A* ROMS ENG
TRIM -A* RHC
RUD PEDAL -2* | FWD, LRRCS FUQTY
SBTC -2* | RRCS LOWESTQTY -8*
MAN -2* | RCSCMDLTS -8*
MSTR RCS XFEED -3* | RFCS MODE LIGHTS
SEPET & SR8 -3* BDY FLP AUTO
NWS STATUS -3* P & R/Y AUTO
SPD BRK AUTO

* InINPUT & OUTPUT columns, A or B indicates dual redundancy;
1,2, 3, or 4indicates triple or quad redundancy

2-8 REF/ALL/GEN A

Pls




FA3
| BCE_ GPC INPUT
¢ |LomsENG VLVs
FUINLET P
He TKP
PC (FDI)
L, RRCS MANF 2 P
LRCS T & P (BFS QTY) -8*
L OMS AFT QTYS
D | FCS CH 3 FDBK
BYP IND
HYD 2P .3*
3P e
L OMS ARM e
ARM/PRESS -A®
N2 P VLV POS IND
L,R RCS MANF 2 JET RM
VLV STATUS
JETs(OPS 1 &6) 21
R OMS GMBL SEC =
RGA 3 ;;1
[ Ve
| ¥ W
GPCOUTPUT
BDY FLP .3*
FCS CH 3 CMD
LG HYD ISOL VLV 3
LOMS CNTL VLV 2 -A*
LR RCS MANF 2 JETs
TK ISOL VLV 172 CL
op .8*
XFEED VLV 12 CL
op -A*
3/4/5 CL ‘
op -A*
ROMS CNTLVLV 1 A"
GMBL SEC
He PVAP ISOL VLV A
PURGE VLV 1
RGA 3 TEST

* InINPUT & OUTPUT columns, A or B indicates dual redundancy;
1,2, 3, or 4 indicates triple or quad redundancy
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FF4/FA4

FF4
BCE GPCINPUT BCE GPCINPUT
A {FRCSTKT&P(QTY)-A* ADTA ADTA 4
MANF 3P
AA4 GPCOUTPUT
F RCS MANF 3 JET RM
JETs (OPS 1 & 6) AA 4 TEST
R ADS DEPLOY DISC -B* | ADTAATEST
B £ RCS MANF 3 JETs
CNTLRs/PBIS/SWs: R OMS GMBL PRI SEL
AFT DAP AXES -8*
CNTL -2* | DISPLAYS:
RHC (ROLL) -2* R FCS MODE LIGHTS:
FCS CH 2 ORIDE -3t BDY FLP MAN
3 ORIDE -1* P & R7Y CSS
4 ORIDE -1* SPD BRK MAN
ENTRY MODE -4* | NWS FAIL LIGHT
RBDY FLP -B* in GPCMODE
FCS MODE -3+
PNL TRIM -8
RHC -3*
TRIM INH -B*
TRIM -8*
RUD PEDAL -3*
SBTC -3
MAN -3*
SEPET & SR8 -2
NWS POS FDBK -3*
STATUS -2*

* In INPUT & OUTPUT columns, A or B indicates dual redundancy;
1, 2, 3, or 4 indicates triple or quad redundancy
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FA4

BCE GPC INPUT

C ROMS ENGVLVs
FUINP
HeTKP
PC(FDI)
L, RRCS MANF 4 P
RRCST &P (BFSQTY) -B*

D FCSCHAFDBK

BYP IND
HYD 1P -3*
3P -2
LR RCS MANF 4 JET RM )
JETs(OPS 1 & 6)
ROMS ARM -A*
ARM/PRESS -A*
GMBL PRI :
N2 P VLV POS IND
RGA 4
GPCOUTPUT
FCS CH 4 CMD
LOMS CNTL VLV 1 -A*
L.RRCS MANF 4 JETs
TK ISOL VLV 3/4/5 B -8*
XFEED VLV 122 CL
or -8*
3/4/5 CL
or -8*
ROMS CNTL VLV 2 -A*
GMBL PRI
He PAVAP ISOL B
PURGE VLV 2
RGA 4 - TEST

* inINPUT & OUTPUT columns, A or B indicates dual. redundancy;
1,2, 3 or 4 indicates triple or quad redundancy
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PL1/PL2

PL1

BCE GPCINPUT
PL }PLBD CTRLINE LATs -A(13-168)
DOOR SW -23
L AFTBHDRDY TOLAT -1,2
LAT -A
FWDBHDRDYTOLAT -1,2
LAT -A
OP/CL -8
RAFT BHD RDY TO LAT -1
LAT -8
FWDBHDRDY TOLAT -1
LAT -A
OP/CL -A
KU jKU-ACOMM

GPCOUTPUT i

FLASH EVAP CNTLR PRI B
FREON PUMP LOOP 2 8 (Auto Switch, OPS 1)
FC1 PURGE VLV

2 PURGE VLV
GCILOECODERA
H20 LOOP 1 PMP A
B
HYD SYS 1 CIRC PMP -A*
2 CIRCPMP -A*
3 CIRCPMP -A*
NH3 BLRCNTLR PRI A .
OPS RCDR 1
PLBDACENA 13,4
CTRLINE LATs -A*
LBHD FWD & AFTBHD LATs . -AY
oP/CL ‘ -8*
RBHD FWD & AFT BHD LATs -A*
OPXL -A*
PLRCDR
S-BD FM ANT SW ELECT 1
PM ANT SWELECT 1
PSP 1
CiE1
KU-A COMM/RDR
DISPLAYS:
ABORT LIGHT -A*
PLBAY DOORS tb -A*

* IniINPUT & OUTPUT columns, A or B indicates dual redundancy;
1,2, 3, or 4 indicates triple or quad redundancy
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PL2
BCE GPCINPUT

PL |FCPURGE SEQSTART
PLBD CTRLINE LATs -B(13-16 A)
DOOR SW -14
L AFTBHDRDY TO LAT .3
LAT -8
FWDBHDRDY TOLAT -3
LAT -8
OP/CL -A
RAFTBHDRDYTOLAT -2.3
LAT -A
FWDBHDRDY TO LAT -2.3
LAT -8
OP/CL -8

GPCOUTPUT

CCTV UPLINK COMMAND ;
FLASH EVAP CNTLR PRI A :
SEC
FREON PUMP LOOP 1 B (Auto Switch, OPS 1)
FCO2/H2 PURGE HTR
3 PURGE VLV
GCIL DECODER B
H20 LOOP 2 PMP
HYD SYS 1 CIRC PMP -B*
2 CIRC PMP -8*
3 CIRCPMP -8*
NH3 BLRCNTLRPRIA
B

OPSRCDR 2
PLBDACENA 25,6
CTRLINE LATs -8*
L BHD FWD & AFT BHD LATs -B*
OP/CL -A*
R BHD FWD & AFT BHD LATS ; -8*
OPKCL -8*
S-BOFM ANT SWELECT 2
PM ANT SW ELECT 2
PSP 2
ClE2

0I DSC
LOSS

DISPLAYS:
ABORT LIGHT -8*
APU FUEL QTY
H20QTY
L & RBFCLIGHT
PL BAY DOORS tb -8*

* InINPUT & OUTPUT columns, A or B indicates dual redundancy;
1,2, 3, or 4 indicates triple or quad redundancy
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0l DSC!

LOSS

0I DSC LOSS
NOTES

Loss of signal conditioning will usually
(but not always) cause display of an off-
scale Tow value for that parameter. ‘L's
will be displayed adjacent to this value.
The following displays are to be used as
road-maps to determine if a grouping of

displayed off-scale low measurements are
the result of the failure of an OI DSC.

A failure of DSC OM 3 will result in four
simultaneous messages.

S69 FUEL CELL

S69 FUEL CELL H20

S88 FU TK VLV APU

S88 THERMAL APU

The pwr controls for the OI DSCs are as
follows:

DSCOF 1/4 014:B cb MNA OISIG CONDROF 1/4 A
015:B c¢b MNB O! SIG CONDR OF 1/4B

DSCOF2/3 O15:B cb MNB O!I SIG CONDROF 2/3 A
016:8 cb MNCOISiG CONDROF 2/38

DSCOM 1/2 014:B cb MNA O!1SIG CONDROM 1/2 A
015:B ¢cb MNB OI SIG CONDROM 1/28

DSCOL1/2 017:C SIGCONDROL 1/2

DSCOR1/2 0O17:C SIGCONDROR 1/2

DSCOA 1/2/3 017:D SIG CONDR OA 1/2/3

DSCOM 3 015:8 ¢cb MNB O1 SIG CONDROM 3 A
016:B ¢cb MNCOISIGCONDROM 3B

2-14 " REF/ALL/GEN A

34




SE

S1-¢

v N39/77v/43

© @ D E W N

—

0

gﬂ'ﬂambuNu

DD W N e

‘L’ suggests Yoss of Dedicated Signe) Conditioner

1 2 3 4 8
1234567800123456780012346678901234567800123458789001
/ XXXX/XXX/7078 SM SYS SuUMM 1t XX X ODOD/HH:uM:8S§
DOD/HH:MM:SS
SMOKE 1/7A 2/8
CABIN GF1 cC votrLtTs 1/7A 2/8 s ¢
L/RFD 0F2 DF2 FC oM oM2 oM2
AVBAY 0F2 0F3 MALIN oM2 oMm2 oM
H 0F1 0F3 CNTL a8 0F1 0F1 OF1
3 0F 1 0F2 8C 0F2 0F2 0F2
CABIN CA 0F3 0Ff3 0F23
PRESS 0F2 ESS oM2 o M2 oM
dP /747 0F3 A C
VOLT @A 0f1 0F2 0F2
PPO2 0F1 0F2 L 2] 0F 1 0Ff2 0F3
FAN AP 0Ff1 ®C 0f1 0F2 0F)
HX OUT T 0F1 AMPS SA XX . XS XS xXX.xS
02 FLOW 0F1 0F2 ®8 XX . XS XS xXX.XxS8§
N2 FLOVW 0F 1 0OF2 ®C xx.Xxs .XS XX .XxS
IMU FAN AXS BXS CXxS JFUEL CELL
AV FC1t FC2 FC3 ANES oM oM on1
$S1 XXXS XXXS XXXS REAC ViV XXxs XXxSs Xxs
$$2 XXXS XXXS XXxxs STACK T oM1 oM2 onN2
$$§3 XXXS XXXxXS$ xXXx«xs EXIT T oMt oM2 oN2
TOTAL ANMPS XXXXS cooL P oMt oM2 on2
KW Xxs PUMKEP Xxs XXS XXs




9¢

91-¢

¥ N3D/77v/43Y

NOGNOU‘OUN-‘;DGNOOQHN-‘
o

D e N -

/

1 2 3 4 )
l234607890123‘567890123‘5078001234507890123‘5018001
XXXX/XXX/701709 SM SYS Summ 2 XX X DOO/HH:MM:SS

DDD/HH :MM:8S

CRYOD TK 1 2 3 4

H2 PRESS Xxxs XxXxs XXxs XxXxs
62 PRESS XXXXS XXXXS§ XXXXxs XXxXxxs
TR T1 oM oM ami1 o M2 0F 2
T2 on2 oM2 0F3 0F3 0FfF23
AP U 1 2 3 YD 1 2 3
EMP EGT 0A OA2 OA3|PRESS 0A2 0At OA3
B/U E67Y 0A2 oAl OALJRSVR 7T A 0A2 0A3
orL [ 0A1 0A2 0A3 QT 0A1 0A2 0A3
our 0A2 [ ] 0A1L
PEED X 0A 0A2 0Ad /8
VEL QTY XXxs Xxs XXS|IH20 QTY xxxs§ X X XS
PHMP LK P OM2 oMm2 OM2IBYP VLV xxxs XX Xxxs
IL ouT 7P o041 0 A2 [ I} .
THERM CNTL 1 2
AV BAY H20 PUMNP 0F2 0F)
Enp 0F2 0FfF3 CF1|FREON FLOW O F2 0F23
N AP XXxs xXxs XXSleEvaprp oOU1T T OA2 0A3
(xx)
y R _ — -



LE

{1-¢

¥ N39/77v/434

NOD\I"D&UNF‘;O.N“U‘&UN—'
o

DN e W N -

3 5
:2345573001234507aao1234507390123450709012345070001
XXXX/XXX/70809 PRPLT THERMAL XX X ODDD/MHH:MM:SS

POD L R DOD/HH:MM:SS
oMs TK 0x oL2 OR?2
FU OL 1t OR 1 OMS CRSFD L R c
ENG I/F 0X 0OL1 0R1 XFO 00X O0A1 0A2 0A
FU otL2 OR2 GMBL LN OA? oA2
00X VLV oL\ OR 1 DRN QX o0A3 0A3
FU IwN) oL 0R1
WEB KEEL 1 o2 oOR2
2 oL2 OR2 Fu 0x
Y 08 oL2 oOR 2 BLD AFT FUS O0A3 0A3
UP oLt OR1 PL BAY OM1 oM2
OX DRN PNL 1 OL1 oR1
2 0Lt oR1 F¥D RCS Fu o X
ENG COVER OM1 oM2 LINE 7T 0F2 oF 4
SERY PNL OL?2 OR2 T2 O0Fa 0F 2
GSE SERV PNL o012 OR2
TEST HE/ZOX 1 OL1 OR 1 AFT RCS L R
2 oL2 OR2 MANF 1 0X oLt OR 1
DRN PNL 1t otL2 OR 2
2 ot2 OR?2
VERN PNL 1 oL2 DR 2
2 o0tL2 OR2
(xx)

~




2¢

81-¢

Y N39/7v/43y

o-wnm.un-;..u.o-.un—

3
o

1

xzsaecrlcntzstsoruo:xz:nssro-:lzstsorln:xzatsnluo:|zsasoruoolz:
/}xxx/xxx/oln 6NC SYS Summ 2 X ox DDBIMH:II:S;\
8FS ODO/MNH:MM:SS
OMS AFT QTY L ] omMs L (]
OXID XX.XS$ Xxx.XxS§ Tty o HE oL 2 oR1
FU XXx.XxXS$ xx.x8 oxio oA2/0L2 oOAt/ON?2
FY ta) t oL 1 oRr1 Fu oL oR
JETIISot) m2 vk ’ oL 1 oRrt
RCS X110 Fu FAILl viv RES p oLt on1
Fuo HE p 0F 4 0F2 P VLY XXs xxs
Te » [ XN 0Ff2 ENG In »
Qrvhrz/ornptz/or:/or4 oxio [ ot
HANF t o’ 0F 4 0Fa xxx XS Fu oL? oR2
2 0F 0OF 4 Txx Xxs viy 1 XXxs xXxs
I 0f2 0F2 XXX Txs H Xxxs XKXs
[ 0Ff2 0F 2 XXX xS JETESOL
] XX xS oxX1D fFu FALL] viv
AFT HE » oL2 [ N HE » on2 [N ]
L Tt » oL OAtL/0L2 RTK Pl OR1 OA2/70R2
gitvjort1/70L2 oOL1/0L2 Qtyljorts/onzior1/0Rr2
NANF [ oLt oLt XXX rxs [ [ X oArL/OR{Xx XX xRS
F ] oL oLt XK xxs : ont orA2/0m1fxxx xS
30 ot 2 0A2/0L2 XXX xxs I ] oRr2 CA2/0R2Xx XX txs
“r oLz 0OAL/OA2 XX 1xs i oR2 oR2 XXX xXxs
$ Xxx Xxs [ XXX xrs
N

L Y A S




V N39/71v/ 43y

9S
1Inv4

SIIVSSIW Lnv4

31



Oh

FAULT

MSG
MESSAGE OPS AVAIL CAUSE COMMENTS
PASS | BFS
$67 ACOVLD 1(2,3) |s2.4 & ACOVID ¢
SMI1 SM
$67 ACVOLTS 12,3) Is2.4 o ACVOLTS 44 & ANY PHASE
SM1 SM
AERO DRIVE G8 ¢ SURFACE CMD/POS MISCOMPARE () LOAD) ® NOMAL
® THRESHOLDS: ELEV = 5.8°
RUD = §5°
SB = 109°
ANTENNA $2.4 ® QUADANTFAIL ¢ ® - MSG ONLY DURING AOS - CORRECTIVE
ACTION BY MCC
SM2 APU 1(2,3) M ®_FUQTY ¥ APUOILOUTT 4 ¢
® PUMP LK PRESS ¥ ® NO MAL
$86 APU/HYD APU {52.4 ® FUQTYVYFUTKP 44
® GGBEDT VX
® GBX PV
e OILOUTT 44
® OILOUTP 4+
¢ FUPMPBDYT ¥
® FUVLVT 4
® GBXBRGT 4
3-2 REF/ALL/GEN A



MESSAGE OPS AVAIL CAUSE COMMENTS
pass | BFs
SB6 APU/HYD HYD |[s2.4 & RSVRT4V
® RSVRP ¢
® RSVRQTY 4+
& ACCUMP ¥
wm [s2.4 e REGP Y IF (R2) BLR CNTLR HTR B, CK SM DISP
* N2P ¥ 218 FORTK TSTATUS
& H20QTY +
o KT+
e BIRT4+4
SM2 APU SPD HI 1(2.3) M ® TURBINE OVERSPEED NO MAL
SM2APUSPDLO  1(2,3) SM e TURBINE UNDERSPEED NO MAL
$86 APU TEMP 1(2,3) |s2.4 ™M ® BACKUPEGT 4
SM2 e OILTEMP 44
$66 AV BAY FAN |s2.4 SM & AVBAYFANAP4 4
SM2 TEMP [52,4 M ® AVBAYFANAIROUTTH
3-3 REF/ALL/GEN A
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MESSAGE OPS AVAIL CAUSE COMMENTS
PASS | BFS
$62 BCE BYP oA |s2.a ®_OA1, 0A2, or 0A3 MDM or MDM CARD FAIL
ofa [S24 & _OF1 or OF2 MDM or MDM CARD FAIL
of8 [S2,4 ®_OF3 or OF4 MDM or MDM CARD FAIL
POl [S2.4 ® PDIINTERFACE to SM GPC FAIL MSG OCCURS at SM OPS TRANSITION if
PDI POWER OFF
PL [S2a ® PDISSC or EXCINTERFACE to PCMMU FAIL MSG OCCURS at SM OPS TRANSITION if
PDI POWER OFF or if SPACELAB and
SSC or EXC POWER OFF
psp1(2) |52.4 ® PSP 1(2) to PL 1(2) MDM SERIAL /0 FAIL
BCE BYP FLEX $2,4 ® BCE BYPASS ON FLEX/FLEX PAIR
BCEBYPKU 52,4 ® PL1KUCOMM/RADAR S10 FAIL RADAR: GPC MODE NOT VALID
UNLESS TRACKING, AUTO-
- TRACK MODE is VALID
NO MAL
BCE BYP PL1(2) $2.4 ® BCE BYPASS on PL BUSES
BCE BYP SCA $2.4 ® BCEBYPASS on SCA
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MESSAGE OPS AvaiL CAUSE COMMENTS
PASS BFS
BCE STRG 1 A [G1.23, [Go,1,2, ® ALL GPCs DETECTED PROBLEM RECEIVING - ® BFS PRE-ENGAGE MUST BE IN SYNC
6.8 3,6 DATA FROM INDICATED BCE ELEMENT OF WITH (TRACKING) PASS TO ANNUNCI-
ADTA G136, |GO,1, STRING 1 AND HAVE BYPASSED THAT ATE
8 | 3.8 ELEMENT
B |G1,23,TcGo.1,
6.8 3.6
¢ |G1.23,][Go.1,
6,8 36
D [G1.2,3, [|GO,1,
6.8 36
IMU [G1,2,3,]Go.1,
6.8 3,6
MLS [G1.36,
8
MTU ]6G1.23, |GO,1,
68,0 | 36
Nsp 1G1.2.3, Go,T,
680 | 36
STKR [G2,38
TAC [G1,36, ]GO, ALL GPCs DETECTED PROBLEM RECEIVING ® BFSPRE-ENGAGE MUST BE (N SYNC
8 16 DATA FROM INDICATED BCE ELEMENT OF WITH (TRACKING) PASS TO
STRING 1 AND HAVE BYPASSED THAT ANNUNCIATE
ELEMENT @ _RADARALTIMETER DATA ALSO LOST
PASS GO.1, | e BFSFAILTO TRACK STRING 1 & NOMAL
1.6 ® /O RESET MAY RESTORE PASS/BFS
COMM
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MESSAGE OPS AVAIL CAUSE COMMENTS
Pass | 8Fs
BCE STRG 2 A G123, {G0,1, |e ALLGPCsDETECTED PROBLEM RECEIVING ® BFS PRE-ENGAGE MUST BE IN SYNC
6.8 36 DATA FROM INDICATED BCE ELEMENT OF WITH (TRACKING) PASS TO ANNUNCI-
ADTA [G1,36, |GO,1, STRING 2 AND HAVE BYPASSED THAT ATE
8 3,6 ELEMENT
B [G1.23 ]Go.1,
6.8 3,6
¢ 161,23, 1607,
6.8 3,6
o {G1.23,1G0.1,
6.8 3,6
MU [G1.2.3, [Go.1,
6.8 3,6
MLs [G1,36,
8
mru |G1.23,]G01
680 | 36
tac [G1.36. [Go1, ALLGPCs DETECTED PROBLEM RECEIVING & BFS PRE-ENGAGE MUST BE INSYNC
8 36 DATA FROM INDICATED BCE ELEMENT OF WITH (TRACKING) PASS TO
STRING 2 AND HAVE BYPASSED THAT ANNUNCIATE
ELEMENT ® RADARALTIMETER DATA ALSO LOST
PASS GO,1, |e BFSFAILTO TRACK STRING 2 ® NOMAL
36 ® VO RESET MAY RESTORE PASS/BFS
COMM
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MESSAGE OPS AVAIL CAUSE COMMENTS
PASS 8FS
BCESTRG 3 A 161,23, /GO,1, |e ALLGPCsDETECTED PROBLEM RECEIVING ® BFS PRE-ENGAGE MUST BE IN SYNC
6.8 3,6 DATA FROM INDICATED 8CE ELEMENT OF WITH (TRACKING) PASS TO ANNUNCI-
ADTA [G136, |GO,1, STRING 3 AND HAVE BYPASSED THAT ATE
8 3,6 ELEMENT
B [G1,2.3, |Go.1,
6,8 3,6
c [6G1.2.3,{Go.1,
6,8 3,6
o 61,23, ]Go.1,
6,8 36
MU [G1,2.3, [Go,1,
6,8 3.6
MLS |G1.3.6,
8
MTU [G1,.23, |Go.1,
6.80 | 36
nse |61,2.3, (6o,
6,80 3,6
STKR |G2,3.8
TaC [G1,3,6, |Go.1,
8 3,6
PASS GO0,1, e BFSFAILTO TRACK STRING 3 o NOMAL
3.6 ® /O RESET MAY RESTORE PASS/BFS
COMM
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MESSAGE OPS AVAIL CAUSE COMMENTS
PASS | BFS
BCE STRG 4 A [G1,23, [Go,1, ALL GPCs DETECTED PROBLEM RECEIVING BFS PRE-ENGAGED MUST BE IN SYNC
6.8 36 DATA FROM INDICATED BCE ELEMENT OF WITH (TRACKING) PASS TO ANNUNCI-
ADTA [G1.3.6, |GO.1, STRING 4 AND HAVE BYPASSED THAT ATE
8 3,6 ELEMENT
8 [G1,23 |Go,1,
6.8 3,6
c [61.2.3, {Go,1,
6.8 3,6
o [61,23, [Go.1,
6.8 3.6
PASS GO,1, BFS FAIL TO TRACK STRING 4 NO MAL
3.6 IO RESET MAY RESTORE PASS/BFS
COMM
BDY FLP SW Lt{R) |G36 BODY FLAP DN(UP) SW DISAGREE NO MAL
DEFAULT TO NO OUTPUT
BODYFLAP  CYCL [G1.3.6 BODY FLAP LIMIT CYCLING BUT USABLE NO MAL
FAIL [G1.3,6 BODY FLAP STALLED OR RUNAWAY
HOLD [G1.3.6 BODY FLAP ONE CH FAILED BUT USABLE
SMO BRAKE P 1/3 GO,1, PRESSURE > 180 PS! IN BRAKES DRIVEN BY
36 HYDRAULIC SYSTEM 173
SMO BRAKE P 273 GO.1, PRESSURE > 180 PSI IN BRAKES DRIVEN BY )
3.6 HYDRAULIC SYSTEM 273
3-8 REF/ALL/GEN A
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OPS AVAIL

MESSAGE CAUSE COMMENTS
PASS | BFs
$66 CABIN $2.4 o EMERO2QTY EMER O2 MSG ONLY WHEN EMER 02
. REG P TK MANIFESTED :
® H20TKN2P ¢
e O2REGP 4
o N2REGP 4+
e CABT#
o HUMID SEP +ispseo)
e N2SPLYQTY
o AIRLOCKP 4+ AP AIRLOCK TO AMBS (PL)
$66 CABIN or
SM1 CABIN 02 |s24 |sm e O2FLOowW 4 AEPKTC/L- CAB P LK
PCcO2 [s2.4 e PCO2 NO MAL
PRES 52,4 M o CABPV%
PPO2 {$2,4 SM e PPO2¥%
N2 [S24 [SM o N2FLOW ¥ AE PKT C/L- CAB P LK
FAN (524 |sMm e FANAPY%
HXT [S2,4 e CABHXOUTT NO MAL - LIMITS OSL AND OSH
mu [s2.4  [sM e CABIMUY® IMU FAN AP (PASS ONLY)/SPEED (PASS
AND BFS)
$60 CHECKPT FAIL $2.4 ® SM CHECKPOINT FAILED ON WRITE OR RE- ATTEMPT RECOVERY USING MMU
STORE DUE TO AN I/O FAILURE BETWEEN THE MALS
GPC AND MMU, OR MMU WAS OFF/BUSY
CIRC PUMP S2.4 ® CIRC PUMP FAILS TO TURN OFF INRIBITS CONTINUATION OF PUMP
CYCLING SEQ
3-9 REF/ALL/GEN A
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OPS AVAIL

MESSAGE CAUSE COMMENTS
PASS | BFS
$67 CNTLESS V $2,4 ® DCVOLTCNTL %
SM1 M e DCVOLTESS ¥
$76 COMM $2,4 ¢ GCILCONFIG - PNL +
® CAMERA OVERTEMP - YES
& KUGMBLTEMPA 4
° B4
. GYRO TEMP 4
CRT BITE 102,3.8) lau ALL @ ABITE ERROR DETECTED IN INDICATED DEU
$68 CRYO H2 $2.4 o TKP4+4
e HIRTH
® MANFP ¢
° VLV s CL
S68 CYROH2 or
SM2 CRYO H2 PRES [S2.4 ™M ® TKHTRCNTLP 4 ¢
$68 CRYO 02 52,4 o TKP4+¢
o MANFP ¢
° VLV « CL
® HTRCURSNSR = TRIP
$68 CRYO O2 or
SM2 CRYO 02 HTR |S24 |sMm & TKHIRT4
PRES [52.4 [SM o TKHTRCNTLP F¥
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MESSAGE OPS AVAIL CAUSE COMMENTS
PASS BFS
DAP RECONF G2,8 ® DESELECTION OF ONE OR MORE IF USING PRI RCS, MSG INDICATES
DOWNFIRING VERN!ER JETS FAILURE OF DOWNFIRING VERN JET
W/O DOWNMODING
IF USING VERN RCS, OR UPON TRANS
FROM PRI TO VERN RCS, DAP WILL
DOWNMODE TO FREE DRIFT
SM1DCVOLTEC  1(2.3) M e FCVOLT 4+
> 3DEV ALL ® TOO MANY DEUs IN COMMON SET NO MAL
DISPLAY SW A |G28 ® AFT ADI ERROR/RATE SW NO MAL
) ATT SELSW MAY 8€ TRIGGERED BY COMM FAULT
OR I/O RESET
L [G1.2.3, ® LH ADIERROR/RATE SW MOVE APPROPRIATE SW TO GREEN
6.8 . ATTSELSW DOYT DEFAULT POS
e  AIRDATASW AIR DATA/RADAR ALT SW NOT READ
®  HSIMODE/SOURCE/TRAN SW IN OPS 1,2 OR 8 FOR PASS
®  RADARALTSW
R [G1,2.3, ® RH ADI ERROR/RATE SW
6.8 . ATT SEL SW
° AIRDATA SW
. HS| MODE/SOURCE/TRAN SW
° RADAR ALT SW
3-11 REF/ALL/GEN A
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MESSAGE OPS AVAIL CAUSE COMMENTS
PASS BFS
SM1 EMER dP/dT 8U SM CAB LEAK ® S/W CABIN PRESSURE RATE-OF-
CHANGE COMP
e NOMAL
® NOTIN PRELAUNCH OPS 0
ETSEP AUTO {G6 ET SEP MODE SW FAIL & NOMAL
® SW DEFAULTS TO AUTO IN G6
INH |G1.6 [Gle AUTO SEP INH ® NOMAL
G1 « BODY RATES & FOLN DISC VLVS ® USE CUE CARDS FOR DISC VLVS
G6 « BODY RATES, a and B
MAN [G1 ET SEP SW FAIL (RM) & NO MAL
® USE SPEC 51 OVERRIDE
S77EVA-MMUT  PORT [$2.4 MMU/FSS TEMP OUT OF LIMITS
STBD
SBEEVAPOUTT 1(2) [s2.a M ouTT 44
SM2
G23 EXCESS FU AAPS |G2 EXCESSIVE FUEL AAPS JET FIRING

3-12
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MESSAGE OPSs AVAIL CAUSE COMMENTS
PASS | BFS
SMTFCAMPS -~ 1(2,3) M & FCAMPS 4 +
SM1FCCOOLP  1(2,3) M e FCcooLP4 ¢
SM1FCDELTAV  1(2,3) SM ® FCSUBSTACK AV > 150 MV
SEIFCENDHTR  1(2.3) [s2.4 ® FCEND CELL HTR FAIL ON
SMO SMm
SM1ECEXITT 1(2.3) M o FCEXITT4 4
SM1 FCPH 12.3) M ® FCPHHIGH
$69 FC PUMP 1(2.3) |s2.4 ® FCCOOL PUMP AP ¥
SM1 sm
FC PURGE 1(2,3) [s2.4 ® FAILS FLOW CHECK AT PURGES AT END OF ® USE MAN FC PURGE PROC
PURGE
SEQ |s2,4 ¢ LOSS OF PWR TO PURGE LN HTRS AFTER ¢ USE MAN FC PURGE PROC
AUTO SEQ INIT OR LOSS OF SWITCH ® SEQFAIL FLAG TERMINATES AUTO
U FUNCTION PURGE SEQ
\ Temp [52.a ® FCPURGE LINE TEMP TOO LOW TO PERFORM | ® TERMINATES AUTO PURGE
— AUTO PURGE ® USE MAN FC PURGE PROC

3-13 REF/ALL/GEN A
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MESSAGE

OPS AVAIL

CAUSE COMMENTS
pass | BFs
$69 FC REAC 102.3) |s2.4 ® FCREACVLV-CL
SM1 M
FCS CH 12.3.49) |Gt G SRB CHANNEL BYPASS ® NO MAL
® ROCK & TILT ACT A(8,C,D) CH FAIL
G G1.6 MPS CHANNEL BYPASS ® NO MAL
®_MPS ENG PITCH (YAW) CH FAIL
G1,3.6 [G1,36 AERO CHANNEL BYPASS ® NO MAL
® ELEV(RUD,S/B) ACT CH FAIL
FCS SAT POs |G3e6 |G36 L/R IB/OB ELEVON POSITION SATURATION & NOMAL
® ELEVONSAT(> +12 OR <-15 DEG)
SEE ENT C/L, ENT MON NOTES
MOM [G3.6 |G3.6 L/RIB/OB PRI DELTA PRESS ® NO MAL
® INRTLS EXPECT HINGE MOM > 2400
psi (80% SYS MAX). SEE ENT CAL, ENT
MON NOTES
S69FCSTACKT  1(2.3) |s2.a FCSTACKT 4 4
SM1 ™M
3-14 REF/ALL/GEN A
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MESSAGE OPS AVAIL CAUSE COMMENTS
PASS | BFS
FRCS JET G1,3.6 | ® FJET MANE 1{2,3,4) FAIL ON/OFF @ NO FAIL LK DETECTION IN BFS
DJET [G1,2.3, ® FDOWN JET 1(2,3.4) FAIL ON/OFFALK e NOMAL
6.8
FET [G1.2.3, ® FFWD JET 1{2,3) FAIL ON/OFFAK ® FAIL OFF DETECTION NOT PERFORMED
6.8 . INMM 101 & 102 FOR PASS
UET [G1,2.3, ® FLEFTJET 1(3,5) FAIL ON/OFF/LK
6,8
RIET }G1,2.3, & FRIGHT JET 2(4,5) FAIL ON/OFFAK
6.8
weT 61,23, e FUP JET 1(2,3) FAIL ON/OFFALK
6,8
HeP [G2.8 1G1,36 |® FHe(FUOROX)TKP2LOW ® PKT CA - RCS LEAK ISOL
LEAK G238 1G1,3,6 o PROPMeLEAK ¢ OXFUAQTY > 12.6%
pvr G238 @ _LOSS OF P OR T DATA FOR RCS QTY CALC ® NO MAL/QTY CALC SUSPENDED
™®P |G28 [G1,3,6 [e FWDRCS (FUOROX)TK ULL PRESS HILOW ® QTY CALC SUSPENDED
SSBFREONFLOW  1(2) {s2.4 |[sm o FLOW + ® FCLICH FLOW
SM2

3-15
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MESSAGE

OPS AVAIL

PASS

BFS

CAUSE

COMMENTS

569 FUEL CELL

H20

52,4

FCVOLT ¢4
AMPS 4 4
EXITT 44
cooLr ++
O2(H2) FLOW 4
H2OULNT ¢+
pH-pH ¥
H20VLVT 4+
RLFINT 44
O2PURGELNT 4
H2 PURGE LN T 1(2) 4
SUBSTACK AV > 150 MV
H20 LINE pH +
FCH2 PUMP STATUS 4 ¢
H20 RLF HEATER STATUS ¥
READY +
ALT H2O RLF TEMP 4 4

® pH >9 BILEVEL

® pH >9 BILEVEL

S2.4

FCH2ORLFNOZTA(B) ¥ ¥

$S86 FU TK VLV APU

52,4

APU FUEL TANK VLV TEMP 4 +

SM2 FU TK VLV APU

SM

APU FUEL TANK VLV TEMP 4
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MESSAGE OPS AVAIL CAUSE COMMENTS
PASS | BFS
GPC BITE [ALL ALL S/W FORCED CLOSED PROCESS DUE TO GPC ® INPASS
HAW (SW) FAULT
BFS RESTART INDICATION e INBFS
CONF [ALL NBAT TGT GPCs NOT IN RUN OR NOT ® NOMAL
SPECIFIED ¢ PROCEDURAL ERROR OR SWITCH
ERROR
SUM ALL BFS GPC FAIL: CHECKSUM
1 JALL
2 [ALL
3 [ALL INDICATED GPC HAS FAILED
4 fALL
5 FALL
GPC PWR ALL PWR TRANSITIONS TO BFS GPC ® BFSWILL DISENGAGE
® SAW DOES AUTO RESTART
3-17
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MESSAGE OPS AVAIL CAUSE COMMENTS
PASS | 8FS
$66 H20 $2,4 ® SPLYQTYTKA(B.CD) ¥, Cﬂ*
® SPLY{WASTE) DUMPLNT
o WASTEP 44
¢ SPLY (WASTE) NOZ T A(B) 4
® VACVENTNOZT NO MAL. LIMITS OSL AND OSH
® WASTEQTY1++4 NO MAL FOR QTY HIGH
PRES [$2,4 & SUPPLYH20INP ¥4
S88 H20 PUMP P 1(2) [s2.4 ™M e P1{2)1¥
SM2
HIGH G G3.6 ® HIGHG NO MAL
SM2 HYD ACUMP 1(2,3) SM & ACCUMP ¥
$86 HYD PRESS 112.3) |s2.4 |sm ® HYDSYSSPLYP 4+ NO MAL
SM2
SM2 HYD QTY 1(2.3) ™M ® RSVRQTY 4+ NO MAL
SM2HYDRSVRT  1(2,3) M ® RSVRT+4
ILLEGAL ENTRY ALL ALL ® [ILLEGAL KYBD ENTRY WITH RESPECT TO OPS NO MAL
SELECT/TRANSITION, DATA LOAD, INITIAL- IF APPROPRIATE, KYBD INPUT SHOULD
1IZATION, MEM RECONFIG, GPC ASSIGN, KYBD BE REENTERED
SYNTAX, FREEZE DRY LOAD, ETC.
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MESSAGE OPS AVAIL CAUSE COMMENTS
PAss | s8Fs
I/0 ERROR CRT1 |ALL ALL ® ERROR IN DEU 1(2,3,4) MSG (1/0 OR
CRT2 |ALL ALL CHECKSUM)
CRT3 |ALL ALL
CRTA |ALL ALL
DA fALL & /O ERROR ON DOWNLIST INTERFACE WITH
PCMMU
FA1 1G1.23,1G0,1, [e INPUTIOUTPUT ERROR ON INDICATED UNT 1o BFS PRE-ENGAGE MUST BE IN SYNC
6.8 36 HAS BEEN DETECTED WITH (TRACKING) PASS TO ANNUNCI-
FA2 [G1,2.3, |GO.1, ATE
6.8 3,6
FA3 1G1,2,3 |Go,1,
6.8 36
Faa |G1,23, [Go,1,
6.8 3.6
FF1 {G1,2.3, |Go,1,
6. 3.6
FF2 161,23, |Go,1,
6.8 36
FF3 [G1,23, |Go,1,
6.8 36
FF4 {G1,2,3, |Go1,
6,8 36
FLEX {s2.4 ® /0 ERROR FLEX/FLEX PAIR
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OPS AVAIL

MESSAGE CAUSE COMMENTS
PASS BFS
VOERROR MMU 1(2) ]ALL CHECKSUM ERROR OR 1f0 ERROR ON MMU MAY OCCUR WHILE EXPANDING RE-
TRANSACTION, OR GPC-GPC OL FAILURE DUNDANT SET AS NEW GPC TAKES
TFL FORMAT NOT FOUND IN BUFFER COMMAND OF MMU
FOLLOWING RETRIEVAL FROM MMU
O ERROR DURING DEU 1(2,3,4) LOAD
PCM 52,4 M 120 ERROR ON PCMMU
PL1 [S2,4 SM 110 ERROR ON PL BUS 1/2
PL2 S2,4 M
IMU BITE/T 1(2.3) |G1,2.3, IMU 1,2,3 PLATFORM TEMP SAFE, CAPRI BITE PARAMETERS CAN BE MASKED
6.8 TEMP SAFE, OR IMU BITE VIA CREW R'W
BFS ONLY USES H/W BITE
DAP DOWNMODES TO MAN PULSE
FOR BITE IN SINGLE IMU CASE
. (OPS 2 &8 ONLY)
ITEM RICT PSP S2,4 PCP CC CMD REJECTED DUE TO PSP CMD NO MAL
DATA TRANSMISSION IN PROGRESS
LOMS GMBL [G1.23 |G1,3 PITCH (YAW) CMD/FEEDBACK A2° FOR 3.8 NO MAL
SEC
PC ]G12.3, G136 ENG CHAMBER PRESS LOW
6 >
3-20 REF/ALL/GEN A




MESSAGE OPS Availl CAUSE COMMENTS
PASS BFS
L OMS QTY (61,23, ® ENG FU OROX TK LEVEL LOW
6.8
TEMP G13 _ |e ENGFUINJTHI & NOMAL
TKP IG28 1613 Te FU OR OX TK ULLAGE P HILOW
G1,36 |® HeORN2TKPLOW
# N2 REG P HILOW
VLV G2 ® He PVAP ISOL VLV MISMATCH & NOMAL
$89 L OMS TEMP $2.4 ® ENG FUINJ T HILOW & NOMAL
L RCS JET G1,36 | e LEFTJET MANF 1(2,3,4) FAIL ON/OFF ® _NOFAIL LK DETECTION IN BFS
AJET [G1,23, ® LAFTJET 1(3) FAIL ON/OFFAK ® FAIL OFF DETECTION NOT PERFORMED
6.8 INMM101 & 102 FOR PASS
DIET [G1,23, ® L DOWN JET 2(3,4,5) FAIL ON/OFFALK
LIET [G1.23, ® LLEFTJET 1(2,3,4,5) FAIL ON/OFFAK
6,8
UJET [G1.23, ® LUPJET 1(2,4) FAIL ON/OFFLK
6,8
HeP 1G28 ]G136 |® LRCSAFTHe(FUOR OX) TK PRESS-2 LOW ® PKT C/L-RCS LEAK 1SOL
LEAK 1G2,38 |G1.3,6 e PROPMe LEAK ® OXFUAQTY >12.6%
PVT [G2.38 ¢ LOSS OF P OR T DATA FORRCS QTY CALC ® _NO MALAQTY CALC SUSPENDED
TKP 1G28 |G1,23,Te LRCSAFT(FUOROX) TK ULL PRESS HILOW
6

2
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*MESSAGE OPS AVAIL CAUSE COMMENTS
PASS | BFS
S67 MAINBUSV  A(B.C) |s2.a K X
SM1 SM
MDMOUTPUT  FF1 |ALL ¢ MDM RETURN WORD FAILURE (ON MDM

o el
2| |
N =DwNhn =lbwN

OuUTPUT)
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MESSAGE OPS AVAIL CAUSE COMMENTS
Pass | Bfs
MESHDNSW C(LR) |G1.6 ® SWCONTACT DISAGREE SHUTDOWN FUNCTION OF SWITCH NO
LONGER WORKS
MPS CMD CLR) 1G1.6 [G1.6 |e MPSC(LR)CMD PATH FAIL REF AESP CUE CARDS
BFS DOES NOT SUPPORT CMD PATH
FAIL ANNUNCIATION PRE-ENGAGED
MPS DATA CLR) [G16 |G1.6 |e DATAPATHFAIL ® REF AESP CUE CARDS
MPS ELEC CLR) |G16 |G1,6 |e ELECTRONICLOCKUP MODE FAIL REF AESP CUE CARDS
MP$ HYD C(LR) |G16 |G1,6 |e HYDLOCKUP MODE FAIL REF AESP CUE CARDS
MPS He P C(L.R) G1,6 |e MPSHeTKPHILOW
® INDICATED REG P HILOW
® HILEAK RATE dP/dT
MPSLH2/02  MANF G16 |e® MPSLH2ENG MANFP HI
0 LOX ENG MANE P Hi
uLL G1,6 |® ETULLPHILO
q———
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MESSAGE OPS AVAIL CAUSE COMMENTS
PASS | BFS
NAV EDIT G2 ® RNDZ NAVEDIT
G3.6 _|® DRAGH,ADTA, OR TACAN NAV EDIT BFS DOES NOT SUPPORT MILS
ALT IG3e ® ADTA ALT DATA NOT PROCESSING < M2.5 MLS NAV EDIT MESSAGE (MLSNV)
® DRAG H DATA NOT PROCESSING 85.2k FT SEEN ONLY ON HUD
< H < 140k FT
TAC G368 ® TACAN DATA NOT PROCESSING < 140K FT
G23 NEED JETS AAPS G2 NEED MORE JETS TO SATISFY COMMAND
OFF/BUSY MMU 1(2) ALL ® AN MMU TRANSACTION IS REQUESTED
WHEN THE MMU IS OFF/BUSY, FAILED OFF,
ORSELECTED FOR IPL
G23 OMS/RCS Qry |e2 ® L(R) OMS TO RCS PROP TRANSFER EXCEEDS NO MAL
& LIMIT
” OTTSTIN G36 |G3.6 |e INDICATED EMWLVLLESS THAN LVL REQD NO MAL
: FOR OVHD APPROACH MSG TERMINATES < 45 NM FROM
LDG OR E/W LVL AGAIN MATCHES
PROFILE
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MESSAGE OPS AVAIL CAUSE COMMENTS
PASS | BFS
PBD CONFIG 52,4 ¢ PLBD OUT-OF-SEQUENCE CONFIG CAUSES TERMINATION OF AUTO
563 SM SEQUENCE
PBD SEQ FAIL 52,4 ® PLBD AUTO SEQ FAIL CAUSES TERMINATION OF AUTO
563 M SEQUENCE
$62 PDI DECOM FAIL 52,4 ® DECOM1FMT 4 MSG OCCURS If DECOM FDA ENA AND
o 2FMT 4 PL TLM FAIL OR PDI DECOM FAILS
. 3FmT 4 MSG ALSO OCCURS IF PL DEPLOYED, PI
. armT 4 FAIL OR PSP FAIL
S96PORSABE  COMM (524 ¢ _ABE/MCIU MISCOMPARE
pCr [52,4 ®_SHOULDER JPC FAIL
wpc2 524 ®_WRIST JPC FAIL
sy [s2a ¢ SPA PWR (COMMUTATOR, MDA) FAIL AUTO BRAKES APPLIED
sP ® TACH/PHASE LOCK LOOP FAIL
EP
wp
wY
WR
3-25 REF/ALL/GEN A




A9

MESSAGE OPS AVAIL CAUSE COMMENTS
pAsS | BFs
$96 PDRS CKCRT D 1524 - o D&C CMD CK DISP FAIL
SY [s2.4 ® TACH/ENCODER DATA FAIL & DNMODE TO IDLE IF IN AUTO MODE
él; ® JOINT ENCODER FAIL
wep
wY
WR
EE [s2.4 o EE PWR (PROCESSING) FUNCTION FAIL
TCK [s24 o MCIU TEMP MONITOR CIRCUIT FAIL
PDRS CKCRT HC (524 ¢ RHC(TMC) HARDOVER (ANY AXIS) ® SAWDOWNMODE TO IDLE IF IN
MANUAL (TEST)
$96 PDRS CNTL SY [s2.a ® CONSISTENCY CK - JOINT RUNAWAY & AUTO BRAKES APPLIED
Sp ® TACHDATAFAIL
EP
WP
wy
WR
PDRS DERIG $2,4 & UNCOMMANDED DERIGIDIZE ® POSSIBLE EE STRUTS FAIL
$94 PDRS GPC 52,4 ® MCIU-GPC DATA MISCOMPARE AUTO SAFING COMMANDED

S/W DNMODE TO 'SUSPEND’
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MESSAGE OPS AVAIL CAUSE COMMENTS
PASS | BFS
SI6PDRSMCIU  MADC |[52.4 ® MADC REF VOLT TEST FAIL ® _AUTO SAFING COMMANDED
Mcec [52.4 & _MCPC REF VOLT TEST FAIL o _AUTO SAFING COMMANDED
ICF [S2.8 ® ICF FAIL ® AUTO SAFING
$96 PDRS RCH sy Js2.a ® JOINT EXCEEDS POS OR NEG RCH LIMIT ¢ APPROX 2° PRIOR TO SAW STOP
sp 4° PRIOR TO HARDSTOP
Ep
we
wy
WR '
PDRS REL $2.4 ® UNCOMMANDED P/L RELEASE ® POSSIBLE EE STRUCT FAIL
PDRS SING sy |s2.4 ® SYAVY WITHIN 3 FT OF COALIGNMENT & LOSE *YDEG OF FREEDOM AT
SINGULARITY
ep [S2.4 e EP>-7.6° ® LOSE -X DEG OF FREEDOM AT
SINGULARITY
wy [S24 ¢ WY WITHIN & 15°OF £ 90°SING ® LOSE ROLL DEG OF FREEDOM AT
SINGULARITY
PDRS SLIP sy |s2.4 ® JOINT SLIPPAGE WITH THE BRAKESONAND | e SLIPPAGE GREATER THAN 0.5° PER
SP NOT IN DIRECT MODE JOINT OR SUM OF 2.0° FOR ALL JOINTS
EP
wep
wY
WR
ALL
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MESSAGE

OPS AVAIL

CAUSE COMMENTS
PAsS | BFs
PDRS TEMP PORT |S2.4 ® JOINT/EE TEMP OUT OF LIMITS
STBD
$94 PDRS WR R $2.4 ® PDRS WRIST ROLL RANGE CHECK FAILURE
PLALERT G2.3 ® GENERAL ANNUNCIATION BY GNC OF NO MAL
, SPECIFIC SM PAYLOAD ALERT
206 PLCL2 SM ® AVFANAP 4+ SEE ASCENT/ENTRY SYSTEMS
® H20 PUMPS AP STAT ¢ PROCEDURES {SPACELAB MODULE
t CONFIGURATION ONLY )
206 PLCL3 SM ® AUXBUSABUN ¥ SEE ASCENT/ENTRY SYSTEMS
® SSINVIN AMPS 4 PROCEDURES
o TEMPY
® EXPINVIN AMPS 4
. TEMP 4
® SSAC $A(BOV 4T
e MAINBUSV
PLCW G2,3 e GENERAL ANNUNCIATION BY GNC OF SPECIFIC MESSAGE AVAILABLE ON SM
SPECIFIC SM PAYLOAD C/W FAULT DISPLAY
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OPS AVAIL

MESSAGE CAUSE COMMENTS
PASS 8FS
PLMSG G,2,3 ® GENERAL ANNUNCIATION BY GNC OF
SPECIFIC SM PAYLOAD CLASS 4 (MESSAGE
ONLY) ANNUNCIATION
PNL TRIM LR) |G3.6 ® LH(RH) +/- P/R/Y TRIM SW DISAGREE & NOMAL
PROBES G316 ¢ EITHER ADTA PROBE NOT DEPLOYED ® NOMAL
DURING1 <M < 2.5
S8IPRPLTTHRM  OMS |s2.4 & OX(FU) LN STRUCT T HILOW
POD [52.4 & PROP AND STRUCT T HLOW
RCS [S2.4 ® FWD AND LR RCS STRUCT T HILOW
G23RCSSYSTEM  F(LR) [G2.8 ® _F(L,R) RCS FU OR OX TK TEMP
G2.8 ® F(L,R)RCS FUOROX TK OUT PRESS
RCS PWR FAIL [G1,2,3, ¢ LOSSOF VLV LOGIC PWR TO MANF ISOL VLVS | ®/RCS VLV tb. If bp VLV PWR FAIL, VLV
6.8 POS CANNOT BE CHANGED
RHC A |G28 e CHANNEL FAIL ® FAIL = SMALERT
® R(P,Y) DISAGREE ® RHCLOST FOR DISAGREE
L (G238 o CHANNEL FAIL
¢ _R(P,Y) DISAGREE
R [G238 ¢ CHANNEL FAIL
® R(P,Y) DISAGREE
G51 RL MODE SW G3,6 ® ENTRY ROLL MODE SW FAIL o NOMAL
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MESSAGE

OPS AVAIL

CAUSE COMMENTS
PASS BFS
RM DLMA ADTA [G3.,6 DELAYED ADTA DILEMMA FLAG ¢ NOMAL
® DES/SEL AVAILABLE
® CONDITION NOT RESET UNTIL DATA
GOOD FLAG RETURNS TO VALID
MU [G1,2.3, DILEMMA ® DES/SEL AVAILABLE
6.8
MLS [G3 EL, RNG OR AZ DISAGREE ¢ NO MAL
® DES/SEL AVAILABLE OPS 8 ONLY
& PWR-OFF/CHANGE CHANNEL
® NO CRT DATA OPS 3: HSIMAY
IDENTIFY BAD UNIT
TAC 1G36 DILEMMA ¢ NOMAL
] & DES/SEL AVAILABLE
PRL [G1.3,6 HYD SYS 1(2,3) DISAGREE ® NO MAL
® APCL,EPCL-HYDPLOW
¢ OPCL-HYD ACCUM({RSVR) P LOW
WOW G136 A/N GATE LATCHED TONULL ® NO MAL
® BOTH WOW AT TRANSACTION OR
WOWSs DISAGREE
MANF [G1,2,3, RCS MANF DILEMMA FLAG. MANF VLV
6.8 STATUS SET ‘CLOSE’
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MESSAGE OPS AVAIL CAUSE COMMENTS
PASS | BFS
RM FAIL ACC  |G136 o FAIL ¢ NOMAL
® DES/SEL AVAILABLE OPS 3,8 ONLY
ADTA |G36 [|G3.6 |e FAIL & NO MAL
& DES/SEL AVAILABLE
IMU [G1,23,|G136 |e FAIL ® DES/SEL AVAILABLE
6.8 ® COMMEAULT CAUSES BFS RM FAIL
MLs |G3 ® FAIL & NO MAL
® DES/SEL AVAILABLE OPS 8 ONLY
¢ _NOCRT DATA OPS 3
RGA [G136 ® FAIL ® NOMAL
® DES/SEL AVAILABLE OPS 3,8 ONLY
TAC [G3.6 ® FAIL ® NOMAL
. ® DES/SEL AVAILABLE
XFER G1,3,6 |® BFSNOTRECEIVE STATE VECTOR OR ® NOMAL
REFSMAT
G33 RNDZ RADAR G2 ® KU-BAND BREAKS TRACK WITH RADAR e NOMAL
TARGET (GPC ANT STEERING MODE ONLY)
ROLL REF G3 G3 ® REF ROLL STATUS FAIL o NOMAL
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MESSAGE OPS AVAIL CAUSE COMMENTS
PASS | BFS
ROMS GMBL 1G1.23 |G1,3 |e PITCH(YAW) CMD/FEEDBACK A2°FOR 3.8 ® NOMAL
SEC
PC |G1.2.3, [G1.,3,6 | ENG CHAMBER PRESS LOW
6
QTy [G1.23, ¢ FUOROX TK LEVEL LOW
6.8
TEMP G1,3 [e® ENGFUINJTHI
TKP 1628 [G13 [e FUOROXTKULLAGE P HILOW
G136 [|® HeORN2ZTKP LOW
® N2 REGP HILOW
viv G2 "I ® OMSRPOD He/P VAP ISOL VLV MISMATCH e NO MAL
SB9 R OMS TEMP $2,4 ® ENGFUINJTHILOW e NOMAL
RRCS JET G136 | & RIGHT JET MANF 1(2,3,4) FAIL ON/OFF ® NOFAIL LK DETECTION IN BFS
AJET (G1.23, ® RAFT JET 1(3) FAIL ON/OFFALK ® FAILED OFF DETECTION NOT PER-
6.8 FORMED IN MM101 & 102 FOR PASS
DT [G1.2.3, © RDOWN JET 2(3,4.5) FAIL ON/OFFALK
6,8
RIET {G1,2.3, ® RRIGHT JET 1(2,3,4,5) FAIL ON/OFFAK
6,8
uJET [G1.23, ® RUP JET 1(2,4) FAIL ON/OFFAK
6.8
HeP 1G28 1G1,3,6 | ® RRCSAFT He (FUOR OX) TK PRESS - 2 LOW ® PKT CAL-RCS LEAK ISOL
LEAK [G2,3.8 [G1,3,6 1® PROPMeLEAK ® OXFUAQTY > 12.6%
PvT [G238 ® LOSSOF PORTDATA FORRCS QTY CALC ¢ NO MAL/QTY CALC SUSPENDED
TKP 1G28 ]G13,6 [® RRCSAFT (FUOROX) TK ULL PRESS HILOW
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MESSAGE OPS AVAIL CAUSE COMMENTS
PASS | BFS
SBTC/THC G238 ® AFT THC POS/NEG X/Y/Z OUTPUT A/BAC FAIL
® AFT THC POS/NEG X/Y/Z OUTPUT DISAGREE
G3 ® LSBTCCMD A(B,C) FAIL
. DISAGREE
G238 ¢ FWD THC POS/NEG X/Y/Z OUTPUT A/B/C FAIL
® FWD THC POS/NEG X/Y/Z OUTPUT DISAGREE
G3 ® RSBTC CMD A(B.C) FAIL
e DISAGREE
SEL AUTOQ G2 ® UNIVPTG MNVR T-30 & NOT AUTO ® NOMAL
SENSE SW G2 ® AFTSENSE SWDEFAULT ® NO MAL
¢ DEFAULTPOSIS'-Z'
212 SLUINK ERR $2,4 ANY OF THE FOLLOWING MDM SERIAL/O LINK | @ SLMAL, CDMS, MDM/MTUPCMMU
ERROR CONDITIONS OCCURRED FOR $SC OR
EXC:
NO SL RESP +
GPC NO MATCH +
SLLENGTH 4
ARNO MATCH 4
SR NO MATCH 4
MSG REJECT (ITEMORGNC) ¥
LINK BUSY
DS8L +
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MESSAGE

OPS AVAIL

CAUSE COMMENTS
PAsSS | sFs
212 SLLINK TERM $2,4 MDM SERIAL I/0 LINK TO SPACELAB ¢ SLMAL, COMS, MDM/MTU/PCMMU
TERMINATED. CAUSED BY ANY OF THE
FOLLOWING FOR SSC OR EXC:
NOPIND ¢
comm +
LINK INTRPT +
SM1 SMOKE ALARM $24  |sm ANY SMOKE SENSOR CONCEN 4
SPD BRK G3.6 ® SPEED BRAKE POSITION > 20% FROM AUTO
SCHEDULE DURING 0.95 <M < 9.8
SSME FAIL C(L.R) G1.6 |G1.6 PREMATURE ME SHUTDOWN ® INMM101, MSG ANNUNCIATED BY
BFS ONLY
SUMWORD ICC ALL SUMWORD MISCOMPARE IN DATA FROM
1(2.3,4,5) INDICATED GPC
SW TO MEP Gi6 |G3 MEP ALERT ® NOMAL
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PARAMETER OW{| HWOW  [SOFTWARE[PASS] SMALERT S/AW W PRECONDITION {P) AND/OR
NAME CH | Low | HIGH iD SPEC| LOW | HIGH | Low HIGH BILEVEL STATE (BL)
LINE TEMPS ELEVON LIB 12 0580157 | 87 250.0
23 0580257 | 87 | -10.0 | 250.0
3a 0580833 | 87 250.0
LOB 12 0580193 | 87 | -10.0 | 250.0
22 0580883 | 87 250.0
32 0580394 | 87 | -10.0 | 250.0
RIB 12 0580159 | 87 250.0
22 0580933 | 87 250.0
3a 0580359 | 87 | -10.0 | 250.0
RO8 12 0580194 | 87 | -10.0 | 250.0
2@ 0580294 | 87 | -10.0 | 250.0
32 0580983 | 87 250.0
LBRAKEFUS 2a 0580292 | 87 | -10.0 | 250.0
32 0580392 | 87
WHL 22 0580841 | 87 | -10.0 | 250.0
3a 0580842 | 87 | -10.0 | 250.0
LMG UPLKa 0580125 | 87
NLG MFUS 12 0580127 | 87
22 0581143 | 87 | -50.0 | 150.0
UPLK2 0580126 § 87 | -10.0 | 150.0
a PASS only
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MESSAGE

OPS AVAIL

PASS BFS

CAUSE

COMMENTS

S88 THERMAL APU

EVAP
FRN

H20

s2.4

APUTKSURF T (TKHTRT, TESTLN T1, T2,
'FEEDLNT, PUMP LN T (OUT T), PUMP DRN LN
T1,T2,PUMP BYP LN T, H20 LN PRI (SEC) T,

H20LNINST) 4 4

S2,4

FESNOZ DUCTORFDLNT V¥

S2.4

PLHXFLOW ¥
AFTCPFLOW
ACCUMQTY ¢
CNTLOUT T 1{2) ¥

S2.4

ACCOMQTY + ¥
PUMPOUTT 4+ ¢
CABHXINT ¢
ICHOUTT+
FLow ¢
PUMP AP 4 4

ACTIVE LOOP ONLY

AP HIGH ONLY FOR INACTIVE LOOP
AP HIGH OR LOW ACTIVE LOOP ONLY

S87 THERMAL CNTL

HYD

S2,4

LN T ELEV RD/SPBK/BOY FLP 4 4
BRK NLG, LIR)MG T 4 4

HYD CIRC PUMP NOT MAINTAINING
HYD THERMAL ENVIR

s2,4

CIRC PUMP P *
HXOUTT ¢ -
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MESSAGE OPS AVAIL CAUSE COMMENTS
PASS | BFs
SMO THRM APU M & GGBED ¥,APUINIT ¢ ® NOMAL
® APCL,EPCL- THERMHTR
APU M ® APUFUFEEDLNT F¥ PUMPINT T ¥, ® NO MAL
PUMPOUTT 44 FUTESTINT 4 ¢,
PUMPDRNLNT £+ PUMPBYPLNT 4 ¢
EVAP ® FESNOZ,DUCTORFDLNT ¥ ¥ ® ONLY SELECTED DUCTS AND FDLN 1's
MM104 ARE SENSED FOR STATUS
FRN TO 106,{ ¢ ACCUMQTY ¥ ® NOASC/ENT PKT CIL
ORB ® RADINT 4
H20 OPSO, I'e H20SPLYINP ¥ ¥
MM301
HYD 10303 IS HI0BLRT ¥ ® NOMAL
® APCL, EPCL- THERM HTR
SMO THRM PRPLT MM104| e OMS FU/OX BLD/DRAINLN T
TO 106, ] @ POD RCS HOUSING
OR8 . RCSSTRUCT T
OPS0, |® OXENGINORENGFUFOLNT
MM301
T0 303
TIME MTU |ALL ¢ _AUTOMATIC TIME SOURCE CHANGE
TONE [ALL ® TIME MGT TIME TONE ® NO MAL
SMO TIRE PRESS G3,6 | e NOSE GEARMLG TIRE PRESS ¢
SM2 W/B QTY 1(2.3) M ® HYDSYS H20 BOILER FLUID QTY 40%
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CAUTION & WARNING
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C/W POWER SUPPLY FAILURE

PRIMARY C/W

SYS A PWR SPLY:
A1l F-7 annun 1ts ON
except BACKUP C/W|

Loss of:

C/W status pnl 1ts and

function (R13)!
Smoke detection

Siren test CKT A
C/W memory read
Lower bulbs Master

Alarm 1light except

for lamp test
Primary C/W 1imit sensing
ACCU Bypass tones to MIDDK SMU

TN

plus:

SYS B PWR SPLY:
BACKUP C/W 1ight ON
(no reset)
Loss of:
Smoke detection
Siren test CKT B
Upper bulbs Master
Alarm 1ight except
for lamp test
Sleep station head-
set tones

77

\
(&) @)
FUEL CELL | FUEL CELL | FUEL CELL
Op PRESS | My PRESS | ""oeaC | sTack TENe| PP
HEATER | MAIN BUS AC AC
CABIN ‘“’:. %2 Ve UNOERVOLT | vOLTAGE | OVERLOAD
FREON | AV BAY/
LOOP CABIN aIr | W FwD Res | s T
H0 LOOP | ROA/ACCEL | AIR DATA | LEFT RCS | RIGHT ACS
£{R) {R)
- LEFT mue | RIGHIZAFT |\ exy oug | RIGHT OMS
PAYLOAD — N — e ™) () gt
vaming | %FC SATURATION | OMS KIT -
PAYLOAD FCs
cauTion  PRIMRY CV] ouqeer MPS gy =
. [eACKUP C/v | aPU wPU U
e | TEe OVERSPEED | unoerspeen| 'D PRESS
LC‘D (VIININ2} .@J
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C/W & FDA TABLE
PARAMETER oWl HWOW  ISOFTWARE{PASS| SMALERT SIW W PRECONDITION (P) AND/OR
NAME CH | LOW | HIGH 1D SPEC| LOW HIGH LOW | HIGH BILEVEL STATE (BL)
AC OVLD 1 63 5.00] 0761506 | 67 1 |® > 14.5 AMPS FOR 10-20 SEC
2 73 5.00) 0761606 | 67 1 (8L)
3 83 S.00| 0761706 | 67 1
V1A 33 5.00 | 0761500 | 67 108.0 | 123.0 |e PRI C/W AC OV-UV (BL)
8 33 5.00| 0761501 | 67 108.0 | 123.0
C 33 5.00] 0761502 | 67 108.0 | 123.0
2¢A 43 5.00] 0761600 | 67 108.0 | 123.0 e PRIC/W ACOV-UV (BL)
8 43 ' 5.00] 0761601 | 67 108.0 | 123.0
C 43 5.00] 0761602 | 67 108.0 | 123.0
3¢A 53 5.00] 0761700 | 67 108.0 | 123.0 [e PRIC/W AC OV-UV (BL)
B 53 5.00] 0761701 | 67 108.0 | 123.0
C 53 5.00] 0761702 | 67 108.0 | 123.0
ADTA 91 2.50 ® NAV SENSOR FAIL (Bt)
AFTRCSORN PNL 1 L3 0422304 | 89 49.0 | 125.0
R2 0423304 | 89 49.0 | 125.0
2L 0422305 | 89 49.0 | 125.0
Rb 0423305 | 89 49.0 | 125.0
a PASS OPS 52,4; BFS MM104-106, 301-303, OPS 0 b PASS only
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PARAMETER CW| HWOW  [SOFTWARE{PASS] SM ALERT SIW CW PRECONDITION (P) AND/OR
NAME CH | LOW | HIGH iD SPEC| LOW | HIGH | LOW | HIGH BILEVEL STATE (BL)
AFT RCS MANF 10X L» 0422204 | 89 50.0 | 140.0
R2 0423204 | 89 50.0 | 140.0
VERNPNL 1Lb (PASS) 0434701 | 89 | 45.0 | 140.0
(BFS) 45.0 | 150.0
RP (PASS) 0435701 | 89 45.0 | 140.0
(BFS) 45.0 | 150.0
21» 0434711 | 89 | 45.0 | 140.0
Ra 0435711 | 89 45.0 | 140.0
APUB/JEGT 1a ' 0460140 | 86 1260.0
22 0460240 | 86 1260.0
3s 0460340 | 86 1260.0
FUEL FEEDLNT 1 0460104 | 88 | 45.0 | 1200
2 0460204 | 88 | 450 | 120.0
3 0460304 | a8 | 45.0 | 120.0
H2OLNINJT 1 0460501 | 88 38.0 | 110.0
2 0460502 | 88 38.0 | 190.0
3 0460503 | 88 38.0 | 110.0
T PRI 1 0460193 | 88 38.0 | 1100
2 0460293 | 88 440 | 110.0
3 0460393 | 88 38.0 | 110.0 .

a PASS only

b PASS OPS $2,4; BFS MM104-106, 301-303, OPS 0
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PARAMETER OW| HWOW  1SOFTWARE|PASS]  SMALERT SIW CW PRECONDITION (P) AND/OR
NAME CH | LOW | HIGH 1D SPEC! LOW | HIGR | LOW [ HIiGH BILEVEL STATE (BL)
APU FUEL H20 LNTSEC 1 0460194 | 88 38.0 | 110.0
2 0460294 | 88 | 42.0 | 1100
3 0460394 | 88 38.0' ] 110.0
PUMPBYPLNT 1 0460128 | 88 60.0 | 180.0
2 0460228 | 88 | 60.0 | 180.0
3 0460328 | 88 | 60.0 | 180.0
DRNLINTY ¢ 0460186 | 88 | 45.0 | 95.0
2 t 0460286 | 88 | 450 | 95.0
3 0460386 | 88 | 45.0 | 95.0
121 0460170 | 88 | 45.0 | 140.0
2 0460270 | 88 | 45.0 | 195.0
3 0460370 | 88 | 45.0 | 140.0
INT 1 0460108 | 88 | 45.0 | 120.0
2 . 0460208 | 88 45.0 | 120.0
3 0460308 | 88 | 45.0 | 120.0
ouT T 0460112 | 88 50.0 | 202.0
2 0460212 | 88 50.0 | 202.0
3 0460312 | 88 50.0 | 202.0
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PARAMETER W] HWOW  [SOFTWARE |PASS SM ALERT SIW W PRECONDITION (P) AND/OR
NAME CH | LOW | HIGH 1D SPEC| LOW | HIGH LOW | HIGH BILEVEL STATE (BL)
APU FUEL QTY 1(PASS) 0726001 | 86 50.0
(BFS) 20.0
2 (PASS) 0726002 | 86 50.0
(8FS) 20.0
3 (PASS) 0726003 | 86 $0.0
(8FS) 20.0
TEST LN T1 1 0460183 | 88 40.0 90.0
2 0460283 | 88 40.0 90.0
3 0460383 | 88 40.0 90.0
T21 3 0460184 | 88 40.0 90.0
2 0460284 | 88 40.0 90.0
3 0460384 | 88 40.0 90.0
TKHTR T1a 0460130 | 88 45.0 | 140.0
2a 0460230 | 88 45.0 | 140.0
32 0460330 | 88 45.0 | 140.0
P 1a 0460100 | 86 | 110.0 | 350.0
2a 0460200 | 86 | 110.0 | 350.0
3a 0460300 { 86 | 110.0 | 350.0
TKSURFT 12 0460102 | 88 45.0
23 0460202 | 88 45.0
32 0460302 | 88 45.0
a PASS only
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HIW W

PARAMETER oW SOFTWARE[PASS| SM ALERT SIW CW PRECONDITION (P) AND/OR
NAME CHILOWTHIGH] 10 |sPec/ Tow T wieh | Tow T HicH BILEVEL STATE (BL)
APU FUELTK VLVATI 0461175 | 86 | 45.0 | 160.0
2 0461275 | 86 | 45.0 | 160.0
3 0461375 | 86 | 45.0 | 160.0
BT 0461173 { 86 | 45.0 | 160.0
2 0461273 | 86 | 45.0 | 1600
3 0461373 | 86 | 45.0 | 160.0
GBX BRG T 12 0460161 | 86 400.0
2 0460261 | 86 400.0
3 0460361 | 86 400.0
N2P 1 ' 0460151 | 86 | 3.0
2 0460251 | 86 | 300
38 0460351 | 86 | 3.0
GGBEDT 1 (PASS) 0460122 | 86 | 100.0 o GG/FU PMP HTRS - OFF OR
APU CNTLR PWR - ON (P)
(PASS) 100.0 | 475.0 GG/FU PMP HTRS A OR 8 -
ON AND APU PWR -
OFF (P)
_ (BFS) 258.0
2 (PASS) 0460222 | 86 | 100.0
(PASS) 100.0 | 475.0
(8FS) 258.0
3 (PASS) 0460322 | 86 | 100.0
(PASS) 100.0 | 475.0
(BFS) 258.0
a PASS only
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PARAMETER W | HWOW  [sorTwaRe|pass] SMALERT S/IW CW PRECONDITION (P) AND/OR
NAME CH { LOW [ HIGH [[») SPEC| LOW | HIGH | LOW HIGH BILEVEL STATE (BL)
APUINJ 18 0460174 258.0
28 0460274 258.0
3 0460374 258.0
OILOUTP 1(PASS) 0460153 ] 86 25.0 | 150.0 ® APU X ON (P)
(PASS) 86 0.0 | 150.0 ® APU X OFF (P)
{BFS) 25.0 | 150.0
2 (PASS) 0460253 | 86 25.0 | 150.0
(PASS) 86 0.0 | 150.0
(BFS) L 25.0 | 150.0
3(PASS) 0460353 | 86 25.0 | 150.0
(PASS) 86 0.0 | 150.0
(BFS) 25.0 | 150.0
T1 0460154 | 86 40.0 | 305.0
2 0460254 | 86 40.0 | 305.0
3 0460354 | 86 40.0 | 305.0
RTN T 1 (PASS) 38 2.90 | 0460150 86 290.0
(BFS) 45.0 | 290.0
2 (PASS) 48 290} 0460250 | 86 290.0
(BFS) 45.0 | 290.0
3 (PASS) 58 2.90 1 0460350 | 86 290.0
(BES) 45.0 | 290.0

3 BFSonly
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PARAMETER Wl HWOW  ISOFTWARE|PASS| SMALERT SAW OW PRECONDITION (P) AND/OR
NAME CH [ tow [HIGH D SPEC| LOW | HIGH | LOW | HIGH BILEVEL STATE (BL)
APU OVERSPEED 1 68 5.00 ® > 129% (BL)
2 78 5.00
3 88 5.00

FUELPMPLK P 1s 0460190 25.0
22 0460290 25.0
3 0460390 25.0
PUMP/VLV COOLPMP T 1 0460192 | 86 200.0
2 0460292 | 86 200.0
3 0460392 | 86 200.0
VLVT1 0460171 86 209.0
2 0460271 | 86 209.0
3 0460371 86 209.0

SPEED % 1 (PASS) 0460135 | 86 | 40.0

(BFS) 1120 | 80.0 | 122.0 |o APUXON & NOTIN
HIGH SPD MODE (P)
80.0 | 129.0 je APU X ON & IN HIGH SPD
MODE (P)
a BFS only
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PARAMETER W HMW W SOFTWARE [PASS SM ALERT SIW OW PRECONDITION (P) AND/OR
NAME CH | LOW | HIGH 1D SPEC] LOW | HIGH | LOW | HIGH BILEVEL STATE {(BL)
APU SPEED % 2 (PASS) 0460235 | 86 40.0
(BFS) 1120 80.0 | 122.0 je APU X ON & NOT IN HIGH
SPD MODE (P)
80.0 | 129.0 e APUXON & IN HIGH SPD
MODE (P)
3(PASS) 0460335 | 86 40.0 :
(BFS) 112.0 80.0 | 1220
’ 80.0 { 1290
TEMPEGT 1 8 4.20 | 0460142
2 18 4.20 | 0460242
3 28 4.20 | 0460342
UNDERSPEED 1 98 5.00 e < 80% (BL)
2 108 5.00
3 118 5.00
AV BAY FANAP 1 0612642 66 1.45 4.00
2 0612647 | 66 1.45 4.00
3 0612658 { 66 2.15 4.50
TEMP 1 84 4.25] 0612645 | 66 130.0
2 94 4.25}) 0612650 | 66 130.0
3 104 4.25] 0612661 | 66 130.0
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PARAMETER

HW W

oaw SOFTWARE [PASS| SMALERT SW oW PRECONDITION (P) AND/OR
NAME CH | LOW [HIGH »] SPEC| LOW | HIGH | LOW | HIGH BILEVEL STATE (BL)
BRAKE PRESSURE LH OB 2A2 0510722 180 ® INHIBITED AFTER LANDING
4A2 0510724 180 GEAR UPLOCK DISCRETES
1B 3A2 0510726 180 ARE OFF (0)
1A2 0510728 180 {V51X0100X, 0200X)
RH OB 2A3 0510742 180 P)
aa2 0510744 180
IB 3A3 0510746 180
1A2 0510748 180
CABIN AIRLOCK P b 0620101 | 66 | 138 | 15.7
P (PASS) 0612405 | 66 7.5 138 | 15.2 [#LOW C/W DEFAULT VALUE
(Ov102) 4 | 3.45]3.85¢ 3.45v
(0v103) 4 | 3.4013.80¢
(0v104) 4 | 3.40}3.80¢
(BFS) 138 15.35 ] HIGH C/W DEFAULT VALUE
380V
T 0612552 | 66 90.0
a BFSonl b PASS only
¢ CABIN P H/W W high limit set prelaunch (Crew Pre-Ingress sw Reconfiguration) to: (OV102) = 3.90 V/15.41 psia; (OV103) = 3.85v/15.44

psia; (OV104) = 3.80 V/15.38 psia.

Post Insertion, crew resets limits to t

4-11
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PARAMETER ow| HWCW TSOFTWARE[Pass|  SMALERT SIWCW PRECONDITION (P) AND/OR
NAME CH |LOW]HIGH]| 10  [sPec| Tow | HiGh | tow | RiGH BILEVEL STATE (BL)
CABIN EMER 02 QTY» 0920305 | 66
REG Pe 0612166 | 66
FAN AP 78| 265| 425] 0612556 | 66 42 | 6.8 [#HIGH C/W DEFAULT VALUE
[4.40(7.04)
LOW W DEFAULT VALUE
1.75(2.80)
HX OUT T 114 5.00 | 0612635 | 66
H20 TK N2 P 18 0612307 | 66 | 13.0
2 0612311 | 66 | 13.0
N2 FLOW 1 54 4.90| 0612553 | 66 a9
2 64 4.90| 0612554 | 66 a9
QTY 12 0920315 | 66 | 100.0
2 0920318 | 66 | 100.0
REGP 12 0612310 | 66 | 150.0 | 260.0
2 0612410 | 66 | 150.0 | 260.0
02FLOW 1b 14 .90 | 0612105 | 66 49
» 24 4.90| 0612205 | 66 49
REGP 10 0612115 | 66 145.0
2 0612215 | 66 145.0
PPCO2e 0612540 | 66 7.6

a PASS only
b Until OV104: 02 FLOW SENSOR are changed out, the upper limit on OV104 02 FLOW 1 and 2 H/W C/W will be set prelaunchto 3.90V

and3.95V, respectivelK‘. The software limits will be changed to the same values (3.90 Ib/hr, 3.95 ib/hr) via a TMBU sent from the ground
during POST-INSERTIO
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PARAMETER CUW| HWOW  [SOFTWARE]pASS SM ALERT SIW W PRECONDITION (P) AND/OR
NAME CH | LOW | HIGH i SPEC| LOW | HIGH | LOW HIGH BILEVEL STATE (BL)
CABIN PPO2 ® LOW (/W DEFAULT VALUE
A(PASS) 34| 270} 3.60} 0612511 | 66 1.9 2.7 3.6 | 2.70(2.7)
(BFS) 2.7 36
(BFS) 2.4 3.6 [e POST-LANDING BFS
TRANSITION TO OPS 0 (P)
PPO2
B (PASS) 44 | 2701 3.60] 0612513 | 66 1.9 2.7 3.6 |e2.70(2.7)
(BFS) 2.7 3.6
(BFS) . 2.4 3.6 |® POST-LANDING BFS
TRANSITION TO OPS 0 {P)
CCTV CAM OVER-TEMP> 0740847 76 1 e CCTV CAMERA OUT
OF TEMP (8L)
CRYOH2HTRTTK 13 0452107 | 68 210.0
22 0452207 | 68 210.0
3a 0452307 | 68 210.0
42 0452407 68 210.0
58 0452507 | 68 210.0
MANF P TK 12 0452140 | 68 | 150.0
23 0452145 68 | 150.0
a PASS only
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PARAMETER W[ HWOW  ISOFTWARE [PASS SM ALERT S/IW OW PRECONDITION (P) AND/OR
NAME CH | LOW [ HIGH 1) SPEC| LOW | HIGH | LOW | HIGH BILEVEL STATE (BL)
CRYO H2 MANF VLV TK 12 0452141 | 68 0 [® VALVE CLOSED (BL)
22 0452146 | 68 0

PTK 1 50 25| 4.65] 0452110 | 68 153.0 | 293.8

2 60 .25] 4.65] 0452210 | 68 153.0 | 293.8

3 70 25| A4.65]| 0452310 | 68 153.0 | 293.8

455 80 25| 4.65| 0452410 | 68 153.0 | 293.8

TKPTK 12 0452100 | 68 | 165.0 | 283.0- HTRS NOT IN AUTO (P)
N 189.8 | 283.0 A ORBHEATER IN AUTO (P)
22 0452200 | 68 | 165.0 | 283.0
. 189.8 | 283.0
32 0452300 | 68 | 165.0 | 283.0
1898 | 283.0
42 0452400 | 68 | 165.0 | 283.0
189.8 | 2830
52 0452500 | 68 | 165.0 | 283.0
189.8 | 283.0
a PASS only
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PARAMETER CwW| HWOW  ISOFTWARE|PASS SM ALERT SIW CW PRECONDITION (P) AND/OR
NAME CH | Low [ HIGH ] SPEC| LOW [ HIGH | LOW | HIGH BILEVEL STATE (BL)
CRYO O2 HTR CUR SNSR 1A 12 0451185 | 68 1 ® EXCESSIVE HTR
22 0451285 | 68 1
3a 0451385 | 68 1 CURRENT (BL)
42 0451485 | 68 1
1812 0451187 | 68 1 ® EXCESSIVE HTR
23 0451287 | 68 1 T
3a 0451387 | 68 1 CURRENT (BL)
4/5a 0451487 | 68 1
2A 12 0451186 | 68 1 ® EXCESSIVE HTR
22 0451286 | 68 1 :
3 0451386 | 68 1 CURRENT (BL)
42 0451486 | 68 1
2812 0451188 | 68 1 ® EXCESSIVE HTR
22 0451288 | 68 1 R B
3a 0451388 | 68 1 CURRENT (BL)
4/530 0451488 | 68 1
TITK 1 1 4.301 0451107 | 68 349.0
2 21 4.30) 0451207 | 68 349.0
3 41 4.30| 0451307 | 68 349.0
4 61 430 0451407 | 68 349.0
5 4 4 0451507 | 68 349.0
a PASS only b If five cryo tanks are installed, these indicate status Tor Tan NSR 1A, 2A)

¢ Mission and configuration dependent
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b

PARAMETER Cw| HWCOW  IsOFTWARE|PASS]| SMALERT SW CW PRECONDITION (P) AND/OR
NAME CH | Low [ HIGH o] SPEC] LOW | HIGH | LOW | RIGH BILEVEL STATE (BL)
CRYOO2HTRT2TK 1 1" 430 | 0451109 | 68 349.0
2 N 430 | 0451209 | 68 349.0
3 51 4.30 | 0451309 | 68 349.0
4 71 4.30 | 0451209 | 68 349.0
5 a a 0451509 | 68 349.0
MANFP 1b 0451140 | 68 | 200.0
2b 04511485 | 68 | 200.0
viv b b 0451141 | 68 0 ® VALVE CLOSED (BL)
2b 0451146 | 68 0
P TKA 0] .25 |a70 | oss1110 | 68 540.0 | 985.0
2 101 .25 | 470 | 0451210 | 68 540.0 | 985.0
3 20 | .25 | 4.70 | 0451310 | 68 540.0 | 985.0
arn 30 | .25 | 4.70 | 0451410 | 68 540.0 | 985.0
a Mission and contiguration dependent b PASS only
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PARAMETER ow HW OW SOFTWARE | PASS SM ALERT SW OW PRECONDITION (P) AND/OR
NAME CH [ Low | HIGH 1D SPEC| LOW | HIGH | LOW HIGH BILEVEL STATE (BL)
CRYOO2 TKPTK 18 0451100 | 68 | 575.0 | 960.0 ® HTRS NOT IN AUTO (P)
740.0 | 960.0 ® AOR B HTR IN AUTO (P)
pL 0451200 | 68 | 575.0 | 960.0
740.0 | 960.0
32 0451300 | 68 | 575.0 | 960.0
740.0 | 960.0
4s 0451400 | 68 | 575.0 | 960.0
740.0 | 960.0
5a 0451500 68 | 575.0 | 960.0 @ TKS HTR NOT IN AUTO (P)
740.0 | 960.0 ® TK S HTR IN AUTO (P)
DCVOLTCNTL A8 1 0760120 | 67 245
2 0760121 67 24.5
3 0760122 | 67 24.5
BC 1 0760220 | 67 245
2 0760221 67 245
3 0760222 | 67 | 245
a PASS only
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PARAMETER W] HWCOW  [SOFTWARE[PASS] SMALERT SIW W PRECONDITION (P) AND/OR
NAME CH [ Low [HIGH D SPEC[ Low | HIGH LOW | HIGH BILEVEL STATE (BL)
DCVOLTCNTLCA 1 0760320 | 67 | 245
2 0760321 | 67 | 245
3 0760322 | 67 | 245
ESS 1(BQ) 0760130 | 67 | 25.0
2 (CA) 0760230 | 67 | 25.0
3(A8B) 0760330 | 67 ! 250
FC1 0450100 | 67 | 27.5 325
2 \ 0450200 | 67 | 27.5 325
3 0450300 | 67 | 27.5 325
MAIN A 3| 330 0760100 | 67 | 27.0 320 26.4
B8 131330 0760200 | 67 | 27.0 320 26.4
C 23 ] 3.30 0760300 | 67 | 270 32,0 26.4
ELEV HINGE MOM (GNC)a V97U6814C 80.0
POS SAT HI(GNC)2 V97U6856C 12.0
LO V97U6857C -15.0
EMER dP/dT BUb 0980004 0.12
EVAPFDLN TACCUM AC 0631892 | 88 50.0 140.0
B¢ 0631894 | 88 | 500 | 140.0
a PASSOP5G3,6; BFSOPS 3.6 b BFS only ¢ PASS only
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PARAMETER Wi HWCOW  [SOFTWARE|PASS SM ALERT S/IW CAW PRECONDITION (P) AND/OR
NAME CH | Low | HIGH D SPEC] tow | HIGH | LOW | HIGH BILEVEL STATE (BL)
EVAP FOLN T AFT A2 0631876 | 88 | 500 | 140.0
Ba 0631877 | 88 | 50.0 | 140.0
FWD A2 0631870 | 88 | 50.0 | 140.0
B3 0631871 | 88 | 50.0 | 140.0
HILOAD Ab 0631895 | 88 | 500 | OSH
gb 0631836 | 88 | 50.0 | OSH
MID 1A3 0631872 | 88 | 50.0 | 140.0
ga 0631873 | 88 | 500 | 140.0
2A3 0631874 | 88 | 50.0 | 140.0
Ba 0631875 | 88 | 50.0 | 140.0
TOPPING Ab 0631891 | 88 | 50.0 | 140.0
Bb 0631893 | 88 | 50.0 | 140.0
TEMP HI LOAD INBD DUCT
(PASS) 0631820 | 88 | 150.0 | 375.0 @ ANY Hi LOAD DUCT HTR
ON (P)
(PASS) 88 375.0 o ALL Hi LOAD DUCT HTRS
OFF (P)
(BFS)C 150.0 | 375.0 \ @ NO PRECOND IN BFS
a PASS OPS'S2,4; BFS MM 104-106, 301-303,0P50 b PASS only ¢ BFS only; MM104-MM106, 301-303, OPS 0
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PARAMETER W] HWCOW  JsorTwaRE[pAsSs] SMALERT SIW CW PRECONDITION (P) AND/OR
NAME CH | Low | HIGH D SPEC| LOW [ HIGH | LOW | HIGH BILEVEL STATE (BL)
EVAP TEMP HI LOAD OUTBD DUCT
(PASS) 0631821 | 88 | 150.0 | 330.0 ® ANY HI LOAD DUCT HTR
ON (P)
(PASS) 88 330.0 ® ALL HI LOAD DUCT HTRS OFF
*)
(BFS)a 150.0 | 330.0 @ NO PRECOND IN BFS
NOZ
(PASS) 0631890 | 88 { 100.0 | 350.0 ® ANY Hi LOAD DUCT HTR
\ ON (P}
(PASS) 88 350.0 @ ALL HI LOAD DUCT HTRS OFF
(P)
{8Fs)a 100.0 | 350.0 j® NO PRECOND IN BFS
TOPPING AFTD 0631802 | 88 | 100.0 | 330.0
FWDb 0631801 | 88 | 100.0 { 330.0
L DUCTS 0631800 | 88 | 50.0 | 2450
NOZb 0631878 | 88 | 40.0 | 245.0
RDUCTC 0631810 | 88 | s50.0 | 245.0
NOZb 0631879 | 88 { 40.0 | 245.0
a BFS only; MM104-106,301-303,0PS0 b PASSOPS $2.4; BFS MM 104-108, 307-303,0P50 < PASS only.
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PARAMETER CW] HWOW  [sorTwaARe[pass] SM ALERT SIW Ow PRECONDITION (P) AND/OR
NAME CH | LOW [HIGH D SPEC] LOW | HIGH | LOW | RIGH BILEVEL STATE (BL)
FCALT H20 RLF TEMP 1a 0450182 | 69 60.0 | 185.0
2a 0450282 | 69 60.0 | 185.0
3a 0450382 | 69 60.0 | 185.0
AMPS 1 (PASS) 0450101 | 69 54.0 | 360.0
(BFS) 54.0 | 210.0
2 (PASS) 0450201 | 69 54.0 | 360.0
(BFS) 54.0 | 410.0
3 (PASS) 0450301 | 69 54.0 | 360.0
(BFS) } 54.0 | 4100
cooL P 1 0450147 | 69 | 500 [ 75.0
2 0450247 | 69 50.0 75.0
3 0450347 | 69 50.0 75.0
a PASS only
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PARAMETER W HWCOW  [SOFTWARE PASS SM ALERT SW OW PRECONDITION (P) AND/OR
NAME CH I'iow THIGH D SPEC] Low | HIGH LOW | HIGH BILEVEL STATE (8L)
FCCOOL PUMP 1 921 480 0450143 | 69 0 PUMP OFF OR AP < 2 psi (BL)
2 102 | 4.80 0450243 | 69 0
3 112] 4.80 0450343 | 69 )
ENDHTR 1A (PASS)2 0922122 69 1 ® HTRON > 6 MIN
(BFS) 0984450 1
1B (PASS)2 0922123 | 69 1
(BFS) 0984451 1
2A (PASS)2 0922124 | 69 1
(BFS) . 0984452 1
2B (PASS)3 0922125 | 69 1
(BFS) 0984453 1
3A(PASS)2 0922126 | 69 1
(BFS) 0984454 1
38 (PASS)2 0922127 | 69 1
(BFS) 0984455 1
EXITT 1(PASS) 0450130 | 69 | 131.0 | 164.0
(BFS) 131.0 | 1700
2 (PASS) 0450230 | 69 | 131.0 | 164.0
(BFS) 131.0 | 170.0
3({PASS) 0450330 | 69 | 131.0 | 164.0
(BFS) 131.0 §{ 170.0
a PASS parameters are in special process code and cannot changed
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PARAMETER Ow| HWOW  ISOFTWARE |[PASS SM ALERT SW OW PRECONDITION (P) AND/OR
NAME CH | LOW | HIGH 1D SPEC! LOW | HIGH | LOW | HIGH BILEVEL STATE (BL)
FC FLOWH212 ‘ 0450170 | 69 1.6
22 0450270 | 69 1.6
33 0450370 | 69 1.6
0213 0450160 | 69 1.9
22 0450260 | 69 1.1
33 0450360 | 69 1.4
H2 PUMP STATUS 12 0450114 | 69 0.8
22 0450214 | 69 0.8
32 0450314 | 69 08
HZO.UNE PHa 0450462 | 69 1 @ HIGH PH (BL)
LNT 13 0450181 | 63 | 60.0 | 185.0
22 0450281 | 69 | 60.0 | 185.0
3a 0450381 | 69 | 60.0 | 185.0
RLF LINE T2 0450450 | 69 60.0 | 185.0
NOZT A2 0450455 | 69 | 150.0 | 4250
ga 0450456 | 69 | 150.0 | 425.0
a PASS only
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PARAMETER OW| HWOW  ISOFTWARE]PASS SM ALERT SIW OW PRECONDITION (P) AND/OR
NAME CH | Low ] HIGH 1D SPEC] LOW | HIGH | LOW | RIGH BILEVEL STATE (BL)
FCH20VLVT 12 0450412 | 69 60.0 | 185.0
22 0450422 | 69 60.0 | 185.0
3a 0450432 | 69 60.0 | 185.0
PH 1 0450410 69 1 ® HIGH PH (BL)
2 0450420 | 69 1
3 0450430 | 69 1
PURGE LN H2 T1a 0450699 | 69 380.0
T22 0450700 | 69 380.0
0272 0450600 | 69 380.0
REACH2 1 12 | 4.80 0452150 | 69 0 ® VALVE CLOSED (BL)
2 32| 4.80 0452155 | 69 0
3 52 | 4.80 0452160 | 69 0
021 2 480 | 0451150 69 0 ® VALVE CLOSED (BL)
2 22 | 4.80 0451155 | 69 0
3 42 | 4.80 0451160 | 69 0
READY 13 0450105 | 69 0 ® (BL)
22 0450205 | 69 0 e (BL)
32 0450305 | 69 0 o (BL)
a PASS only
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PARAMETER Cw! HWOW  ISOFTWARE]PASS SMALERT SIW UW PRECONDITION (P) AND/OR
NAME CH [TOW THIGH iD SPECI TOW | HIGH LOW | HIGH BILEVEL STATE (BL)
FCSTACK T 1 (PASS) 621 330 4.25] 0450120 | 69 180.0 | 212.0 | 172.5 | 2437 Jo < 3.5 kW OouTPUT (P)
(BFS) 2120 | 1725 | 243.7
(PASS) 69 | 190.0 | 222.0 ®3.5-7.5 KW OUTPUT (P)
{BFs) 2220
(PASS) 69 | 198.0 | 238.0 ® > 7.5 KW OUTPUT (P)
(BFS) 238.0
2 (PASS) 72 3.30] 4.25| 0450220 | 69 180.0 | 212.0 | 1725 | 243.7 jo < 3.5 KW OUTPUT (P)
(BFS) 2120 | 1725 | 243.7
(PASS) 69 | 190.0 3%8 @ 3.5-7.5 KW OUTPUT (P)
BFS) 8 .
éPASS) 69 | 198.0 | 238.0 ® > 7.5 KW OUTPUT (P)
(BFS) 238.0
3 (PASS) 82| 330 4.25] 0450320 | 69 | 180.0 212.0 1 1725 | 243.7 e < 3.5KkW OouTPUT (P)
(BFS) 212.0 | 1725 | 243.7
(PASS) 69 | 190.0 | 222.0 ® 3.5-7.5 KW OUTPUT {P)
(BFS) 222.0
(PASS) 69 | 198.0 | 238.0 ® > 7.5 KW QUTPUT (P)
(BFS) 238.0
1AV SSt 0450102 | 69 150.0
2 0450103 | 69 150.0
3 0450104 | 69 150.0
2AvSsSy 0450202 | 69 150.0
2 0450203 | 69 150.0
3 0450204 | 69 150.0
3AVSS) 0450302 | 69 150.0
2 0450303 | 69 150.0
3 0450304 | 69 150.0
4-25 REF /ALL/GEN




10|

PARAMETER W | HWOW  [soFTWARE|Pass] SMALERT SIW oW PRECONDITION (P) AND/OR
NAME CH [ LOW [ HIGH 10 SPEC| LOW [ HIGH | LOW | HIGH BILEVEL STATE (BL)
FCS CH BYPASS 11 2.50 ® (BL)
SATURATION 101 2.50 ® (BL)
FREON LOOP ACCUM QTY 12 0631130 | 88 | 12.0
22 0631330 | 88 | 120
AFT CP FLOW 1b 0631105 | 88 | 200.0 '
20 0631305 | 88 | 200.0
EVAPOUTT1(PASS) [107| .35] 1.9¢ | 0631207 | 88 322 | 64.8 je HIGH C/W DEFAULT VALUE
1.90(64.9) :
(BFS) 32.2 | 115.0 {8 ASCENT
32.2 | 64.8 [ePOST OMS 1 (TMBU), ENTRY
2(pAsS) [117] .35] 1.9<| 0631407 | 88 322 | 64.8 |® HIGH C/W DEFAULT VALUE
1.90(64.9)
(BFS) 32.2 | 115.0 e ASCENT
32.2 | 64.8 [#POSTOMS 1t (TMBU), ENTRY
FREON FLOW 1 (PASS)| 106 1.00 0631100 | 88 [1950.0 1200.0 ® FLOW PROP VLV - .
) INTERCHANGER (P)
(PASS) 88 [1300.0 ® FLOW PROP VLV - PL HX
(BFS) 1200.0 . |®NO PRECOND IN BFS
a PASSOPS 82,4, BFS MM104-106, 301-303, OPS SSonly

b PA
¢ EVAP OUT T HW /W high limits set to 4.3 V{115°F) Prelaunch at crew pre-ingress sw reconfiguration and set back to 1.90 V (64.9° F) Post
Insertion
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PARAMETER ow HW CAWV SOFTWARE ] PASS SM ALERT SW oW PRECONDITION {P) AND/OR
NAME CH | LOW [ HIGH D SPEC] LOW | HIGH | Low HIGH BILEVEL STATE (BL)
FREON LOOP FREON FLOW 2
(PASS)[ 116§ 1.00 0631300 88 [1950.0 1200.0 ® FLOW PROP VLV -
INTERCHANGER (P)
(PASS) 88 1300.0 @ FLOW PROP VLV - PL HX
(BFS) 1200.0 ® NO PRECOND IN BFS
PLHX FLOW 12 0631103 | 88 | OSL FLOW PROP VLV - 1(2)
INTERCHANGER {P)
500.0 e FLOW PROP VLV - 1{2)
PAYLOAD (P)
Y
2s 0631303 | 88 | Ost
500.0
RADINT 1b 0631209 150.0
2b 0631409 150.0
OUTT 1 0631208 | 88 32.0
22 0631408 | 88 320
FWD RCS LINE T1 Fya 0421306 | 89 46.0 | 105.0
oxa 0421206 | 89 46.0 | 105.0
T2 FUa 0421308 | 89 46.0 ] 105.0
Ooxa 0421208 | 89 46.0 | 105.0
~a PASSonly b 8FS only; MM104-106, 301-303, OPS 0 :
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PARAMETER CW|l HWCOW  [SOFTWARE|PASS SM ALERT SIW CW PRECONDITION (P) AND/OR
NAME CH [ LOW [ HIGH 1D SPEC] LOW | HIGH | LOW | HIGH BILEVEL STATE (BL)
GCiL CONFIG? 0745052 | 76 0 ® COMM CONTROL IS
REVERTED TO PANEL (BL)
GPC1 5 2.50 ® (BL)
2 15 2.50 o (BL)
3 25 2.50 ¢ (BL)
4 35 2.50 @ (BL)
5 45 2.50 ® (BL)
H20 LOOP ACCUM QTY 12 L 0612610 | 88 20.0 80.0
22 0612710 | 88 | 20.0 | 80.0
CABHXINT 1o 0612663 | 88 34.0
22 0612665 | 88 | 34.0
ICH FLOW 13 0612742 | 88 | 550.0 @ LOOP 1 PUMP SWITCH - ON
OR GPC, AND EITHER PUMP
ON - CMD ISSUED (P)
® LOOP 1 PUMP SWITCH -
OFF (P)
[* LOOP 1 PUMP SWITCH - GPC,
AND NEITHER PUMP - ON
CMD PRESENT
a PASS only
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PARAMETER ow HWCOW  [SOFTWARE PASS SM ALERT SAW W PRECONDITION (P) AND/OR
NAME CH | LOW [ HIGH D SPEC| LOW | HIGH LOW | HIGH BILEVEL STATE (BL)
H20 LOOP ICH FLOW 22 0612722 88 | 550.0 ® LOOP 2 PUMP SWITCH - ON
OR - GPC AND PUMP ON-
CMD ISSUED (P)
® LOOP 2 PUMP SWITCH - OFF
OR - GPC AND PUMP - ON
CMD NOT PRESENT (P)
OUTT 1 0612744 | 88 35.0
28 k 0612724 | 88 35.0
PUMP OUT P 1(PASS) 105]| 0.65] 2.65] o6t 2600 | 88 50.0 75.00f 19.5 795 L‘ LOOP 1 PUMP SWITCH - ON
OR GPC AND EITHER PUMP
ON - CMD ISSUED (P)
(PASS) 88 20.0 ® LOOP 1 PUMP SWITCH -
OFF (P)
(PASS) 88 | 200 ® LOOP 1 PUMP SWITCH - GPC
ANO NEITHER PUMP ON -
CMO PRESENT (P)
(BFS) 195 | 795 Ho NO PRECOND IN BFS
a PASS only
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PARAMETER
NAME

ww

HW OW

CH

LOW

HIGH

SOFTWARE | PASS

SM ALERT

SIW CW

PRECONDITION (P) AND/OR

ID SPEC

LOW

HIGH

LOW

HIGH

BILEVEL STATE (BL)

H20 LOOP PUMP OUT P 2 (PASS)

(PASS)

(BFS)
AP1a

115

1.50

2.70

0612700 | 88

88

0612605 | 88

0612705 | 88

50.0

20.0

33.0

33.0

75.0

46.0

5.0
5.0

46.0

5.0

45.0

45.0

81.0

81.0

® LOOP 2 PUMP SWITCH - ON
OR - GPC AND PUMP ON -
CMD ISSUED (P)

® LOOP 2 PUMP SWITCH OFF

OR - GPC AND PUMP ON -

CMD NOT PRESENT (P)

® NO PRECOND IN BFS

@ LOOP 1 PUMP SWITCH - ON
OR - GPC, AND EITHER PUMP
ON - CMD ISSUED (P)

® LOOP 1 PUMP SWITCH -

OFF (P)

® LOOP 1 PUMP - GPC AND
NEITHER PUMP ON - CMD
PRESENT (P)

® LOOP 2 PUMP SWITCH - ON
OR - GPC AND PUMP ON -
COMMAND ISSUED (P)

® LOOP 2 PUMP SWITCH - OFF
OR - GPC AND PUMP ON -
CMD NOT PRESENT (P)

PASS only
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PARAMETER CwW| HMWOW  [SOFTWARE[PASS|  SMALERT SWCW T PRECONDITION (P) ANDIOR
NAME CH | Low HIGH D SPEC| Low HIGH LOW HIGH BILEVEL STATE (8L)
H20 LOOP PUMP OUT T 12 0612640 | 88 | 450 | 90.0
2 0612740 | 88 | 450 | 900
SUPPLY DUMP LN T» 0620418 | 66 | 45.0 | 125.0
NOZT A2 0620440 | 66 250.0
Bs 0620439 | 66 250.0
PRESS® 0620430 | 66 | 100 | 0.0
QTY Ae . 0620410 | 66 | 25.0
B 0620420 | 66 | 10.0
ce 0620548 | 66 | 450 | 99.0
D» 0620544 | 66
WASTE DUMP LN Ta 0620578 | 66 45.0 | 125.0
NOZ T A 0620520 | 66 250.0
Be 0620519 | 66 250.0
PRESS® 0620500 | 66 | 13.0 | 220
QTY 18 0620540 | 66 99.0
VACVTNOZ T2 0620551 | 66
a PASSonly bPASSOPSS$2.8; BFS MM 104-106, 301-303, OPS 0
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PARAMETER aow HWCOW  {SOFTWARE|PASS SM ALERT SAW CW PRECONDITION (P) AND/OR
NAME CH | LOW | HIGH 1D SPEC| Low | HIGH | LOW | HIGH BILEVEL STATE (BL)
HUMID SEP A2 0612557 | 66 0 ® SEP X -ON OROTHER SEP -
' NOT ON (P); SEP X SPD NOT
NORMAL (BL)
1 ® SEP X - NOT ON (P); SEP
X SPD NORMAL (BL)
B2 0612558 | 66 0 -
1

HYD ACCUMP 1 0580167 | 86 |1930.0
2 \ 0580267 | 86 [1930.0
3 0580367 | 86 [1930.0

B/UP 1 99 | 3.00 0580115 | 86 2400.0

2 109} 3.00 0580215 | 86 2400.0

3 1191 3.00 0580315 | 86 2400.0

CIRCPMPP 12 0580137 | 87 | 100.0 [® PUMP X ON (P)
» 100.0 ® PUMP X OFF (P)
22 0580237 | 87 (| 100.0
100.0
32 0580337 | 87 | 100.0
100.0
HXOUTT 12 0580120 | 87 0.0
22 0580220 | 87 0.0
32 0580320 | 87 0.0
a PASS only
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PARAMETER ow HW OW SOFTWARE | PASS SM ALERT SW OW PRECONDITION (P) AND/OR
NAME CH | LOW [ HIGH iD SPEC| LOW | HIGH | LOW | HIGH BILEVEL STATE (BL)
HYD RSVRP 12 0580131 86 45.0
22 0580231 | 86 45.0
32 058033t | 86 45.0
QTY 0580102 | 86 40.0 95.0
2 0580202 | 86 40.0 95.0
3 0580302 | 86 40.0 95.0
T1 0580101 | 86 10.0 } 230.0
2 0580201 | 86 10.0 | 230.0
3 N 0580301 86 10.0 | 230.0
IMU 103 2.50 ® (BL)
FAN A (PASS) 061 2660 66 0 e FAN X - ON OR ALL OTHER
FANS - NOTON (P); FAN X
SPD NOT NORMAL (BL)
(PASS) 66 1 ® FAN X - NOT ON (P); FAN X
SPD NORMAL
(BFS) 0 e NO PRECOND IN BFS; FAN
X NOT NORMAL (BL-BFS)
B (PASS) 0612861 | 66 0 X = A(8,C)
(PASS) 66 1
{BFS) 0
a PASS only
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PARAMETER CwW)] HWOW  [SOFTWARE[PASS SM ALERT SAW QW PRECONDITION (P) AND/OR
NAME CH | LOW | HIGH ID SPEC| LOW | HIGH | LOW [ HIGH BILEVEL STATE (BL)
IMUFANC (PASS) 0612862 | 66 0 @ FAN X - ON OR ALL OTHER
FANS - NOT ON (P); FAN X
SPD NOT NORMAL (8L)
(PASS) 66 1 ® FAN X - NOT ON (P); FAN X
SPD NORMAL
(BFS) 0 jo NO PRECOND IN BFS; FAN
X NOT NORMAL (BL-BFS)
X = A(B,Q)
Apa 0612869 | 66 3.7 4.95
KU-BAND GMBLT A2 0742965 76 180.0
Ba 0742969 | 76 180.0
GYRO T2 0742967 | 76 180.0
LEFT RHC 100 2.50 ® (BL)
LINE TEMPS BDYFLP FUS 13 0580184 { 87 | -10.0 | 250.0
298 0580269 | 87
3a 0580369 | 87
PDU 12 0580169 | 87
2a 0580288 | 87 | -15.0 | 250.0
32 0580388 | 87 | -15.0 | 250.0
a PASS only
4-34 REF/ALL/GEN A




Q!

PARAMETER cw| HWOW  ISOFTWARE|PASS| SMALERT SAW CW PRECONDITION (P) AND/OR
NAME CH [ LOW [ HIGH 1D SPEC/ LOW | HIGH | LOW | HIGH BILEVEL STATE (BL)
LINE TEMPS ELEVON LIB 13 0580157 | 87 250.0
22 0580257 | 87 | -10.0 | 250.0
3a 0580833 | 87 250.0
LOB 12 0580193 | 87 | -10.0 | 250.0
22 0580883 | 87 250.0
3 0580394 | 87 | -10.0 | 250.0
Ri8 18 0580159 | 87 250.0
22 0580933 | 87 250.0
3 0580359 | 87 | -10.0 | 250.0
ROB 12 0580194 | 87 | -10.0 | 250.0
2 0580294 | 87 | -10.0 | 250.0
3 0580983 | 87 250.0
LBRAKEFUS 22 0580292 | 87 | -10.0 | 250.0
3 0580392 | 87
WHL 22 0580841 { 87 | -10.0 | 250.0
3a 0580842 | 87 | -10.0 | 250.0
LMG UPLKa 0580125 | 87
NLG MFUS 12 0580127 | 87
22 0581143 | 87 | -50.0 | 150.0
UPLK2 0580126 | 87 | -10.0 | 150.0
a PASS only
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PARAMETER W] HWOW  [SOFTWARE PASS| SMALERT SAW CW PRECONDITION (P) AND/OR
NAME CH [ LOW JHIGH iD SPEC] LOW | HIGH | LOW | RIGH BILEVEL STATE (BL)
LINE TEMPS R BRAKE FUS 12 0580192 | 87 | -50.0 | 250.0
2a 0580296 | 87 | -10.0 | 250.0
3a 0580393 | 87 | -10.0 | 250.0
WHL 12 0580846 | 87 | -35.0 | 250.0
22 0580293 | 87
3a 0580845 | 87 | -10.0 | 250.0
RD/SB FUS 1 0580198 | 87 | -10.0 | 250.0
2a 0580284 | 87 | -10.0 | 250.0
3a 0580384 | 87
3
POU ta 0581006 | 87 | -15.0 | 250.0
. 2a 0580298 | 87 | -15.0 | 250.0
J—— 3a 0580398 | 87 | -15.0 | 250.0
— RMG FUS3 0580129 | 87 | -50.0 | 150.0
— UPLK2 0580128 | 87 | -35.0 | 150.0
MLG LHINBD TIRE PRESS 1b . 051P0571 50 ‘ e ENABLED IF LG ARM SWITCH
2b 051P0573 50 HAS NOT BEEN ACTIVATED

OTBD TIRE PRESS 1b 051P0570 50

2b 051P0572 S0

RH INBD TIRE PRESS 1b 051P0471 50

2b 051P0473 50

a PASS only bBFSonly; OPS 3,6
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PARAMETER Cw|l HWCW [SOFTWARE[PASS] SM ALERT SIW Cw PRECONDITION (P) AND/OR
NAME CH | LOW | HIGH D SPEC] LOW | HIGH | LOW | HIGH BILEVEL STATE {(BL)
MLG RH OT8D TIRE PRESS 12 051P0470 50 ® ENABLED IF LG ARM SWITCH
22 051P0472 50 HAS NOT BEEN ACTIVATED
MMU-FSS TEMP#SS L TOGGLE
VLV - PORT 0660752 | 77 | -13.0 { 154.0
MMU-FSS TEMP/FSS R TOGGLE
VLV -PORT 0660753 | 77 | -13.0 | 154.0
MMU-FSS TEMP/MMU L TOGGLE
VLV . PORT 0660754 | 77 | -33.0 | 123.0
MMU-FSS TEMP/MMU R TOGGLE
VLV - PORT 0660755 | 77 | -33.0 { 123.0
MMU-FSS TEMP/MMU L GN2
TK BAR - PORT 0660756 | 77 150.0
MMU-FSS TEMP/MMU CNTL
ELECT - PORT 0660757 | 77 | -13.0 | 148.0
MMU-FSS TEMP/MMU R GN2
TKBAR - PORT 0660758 | 77 150.0
MMU-FSS TEMP/FSS L TOGGLE
VLV -STBD 0660762 | 77 | -13.0 | 1540
MMU-FSS TEMP/FSS R TOGGLE
VLV -STBD 0660763 | 77 | -13.0 | 1540
MMU-FSS TEMP/MMU L TOGGLE
VLV -STBD 0660764 | 77 | -33.0 | 1230
MMU-FSS TEMP/MMU R TOGGLE
VLV -STBD 0660765 | 77 | -33.0 | 1230
2 BFSonly; OPS3.6
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PARAMETER Ow]| HWOW  IsorTwARE]pASS SM ALERT SIW CW PRECONDITION (P) AND/OR
NAME CH | LOW [ HIGH D SPEC|{ LOW | HIGH | LOW HIGH BILEVEL STATE (BL)
MMU-FSS TEMP/MMU L GN2
TK BAR-STBD 0660766 | 77 150.0
MMU-FSS TEMP/MMU CNTL :
ELECT-STBD 0660767 | 77 | -13.0 | 1480
MMU-FSS TEMP/MMU R GN2
TKBAR-STBD 0660768 | 77 150.0
MPS ET ULL P LH2 HI(GNC)2 VI7U6783C 46.0
to V97U6784C 316
LO2 HI(GNC)a VI7U6785C 290
Lo VI7U6786C 0.0
He dP/dt (GNC)2 VI9U6943C 20.0
REG P (GNC)2 VI6U8499C 679.0 | 806.0
" C 39 1 3.40| 405
—— (680){ (810)
U\) L 49 | 340 405
(680) | (810)
R 59 1 340| 405
(680) | (810)
TK P(GNC)2 V97U6826C 1150.0
C 9 1.15
(1150)

a BFSonly; OPS1,6
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PARAMETER CwW| HWOW  [SOFTWARE]PASS]  SM ALERT SIW CW PRECONDITION (P) AND/OR
NAME CH [Tow THiGH D SPEC| LOW | HIGH | LOW | HIGH BILEVEL STATE (BL)
MPS He TK P L 19 ] 1.15
(1150)
R 29 ( 1.15
(1150)
MANEP LH2 79 3.00 Jvo7uss28C
HI(GNC) (60.0) 60.0
LO2 69 4.15 {V97U6831C
HI(GNC)a (249.0) 2490
NLG LH TIRE PRESS 1b 051P0370 50 ® ENABLED IF LG ARM SWITCH
PRESS 2b 051P0372 50 HAS NOT BEEN ACTIVATED
RM TIRE PRESS 1b 051P0371 50
PRESS 2b 051P0373 50
OMS CRSFD BLD AFT FUS FU« 0436238 | 89 | s0.0 | 1100
— oxe 0436239 | 89 | 500 | 1100
I wy PL BAY FUc 0436234 { 89 | 450 [ 1000
OX¢ 0436235 | 89 | 4s0 | 1000
DRN OX L¢ 0436236 { 89 | 50.0 [ 1000
Re 0436237 | 89 | 500 | 1100
a BFS only; OPS 1,6 b BFS only; OPS 3.6 ¢ PASS OPS S2,4; BFS MM104-106, 301-303, OPS 0
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PARAMETER CW | _HWCOW  ISOFTWARE[PASS]  SMALERT SIW CW PRECONDITION (P) AND/OR
NAME CH | LOW | HIGH 10 SPEC] LOW | HIGH | LOW [ HIGH BILEVEL STATE (8L)
OMS CRSFD GMBL LN {2 0436218 | 89 500 | 100.0
Ra 0436219 | 89 500 90.0
XFD OX Ca 0436242 | 89 50.0 | 100.0
L2 0436243 ; 89 500 { 900
Rs 0436244 | 89 500 | 900
ENGL 27 250 ® (BL)
R 57 2.50 o (BL)
N2 REGP HI{GNC)b VI7U6847C 4340
Lo V97U6848C 299.0
TK P{GNC)b V97U6846C 1200.0
Pc(GNC)c  (PASS) V97U4208C 25 ® PASS IS IN VOLTS; BFS
(BFS) VI9U6942C 80.0 IS IN PERCENT
RCS QTY (GNC)d V97U9826C 1000.0
TK P FU/OX HI (GNC) (PASS) V97U6852C 284.0
HI (BFS) V97U9869C 288.0
Lo VI7U6853C 2340 .
a PASSonly  bPASSOPS G2,8; BFSOPS 1,3,6 ¢ PASS OPS G1,3,6; BFSOPS 1,3,6 d PASS OPS G2
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PARAMETER oW HWCW  JSOFTWARE PASS SM ALERT SIW W PRECONDITION (P) AND/OR
NAME CH I'LOW JHIGH 1D SPEC] LOW | RIGH | LOW HIGH BILEVEL STATE (BL)
OMSTKPFUY e HIGH /W DEFAULT VALUE
L 17 290| 3.60 3.55(284.0)
(232.0)[(288.0)
R a7 290] 3.60 3.55(284.0)
(232.0))(288.0)
He (GNC) V97U6840C 1500.0
0ox @ HIGH C/W DEFAULT VALUE
L 7 290{ 3.60 3.55(284.0)
(232.0))(288.0)
R 37 290| 3.60 3.55(284.0)
(232.0)K(288.0)
TVC 67 2.50 ® (BL)
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PARAMETER W | HWOW  [sOFTWARE PASS SM ALERT Swow PRECONDITION (P) AND/OR
NAME CH | LOW [ HIGH D SPEC LoW | HIGH | Low | HiGH BILEVEL STATE (BL)
PDI DECOM INPUT 18 0920106 | 62 0.00 ® QIFSPEC62 DECOM X
FDA ENA AND IF ANY
LOSS OF DATA STREAM
LOCK X DETECTED (MAS-
TER FRAME LOCK, WORD
LOCK, OR BIT LOCK) (P)
0920106 | 62 0.00] 6.00 ® IF SPEC 62 DECOM X
FDANOT ENA ORIF DATA
STREAM LOCK X DETECTED
(MASTER FRAME LOCK,
WORD LOCK, AND BIT
LOCK) (P)
23 0920107 | 62 0.00 SEE @
0.00] 6.00 SEE @
3a 0920108 | 62 0.00 SEE ®
0.00] 6.00 SEE @
4 0920109 | 62 0.00 SEE @
0.00] 6.00 SEE @
a PASS only
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PARAMETER W] HWOW  [sOFTwWARE[pass] SMALERT SIW OW PRECONDITION (P) AND/OR
NAME CH | LOW [ HIGH D SPEC| LOW | HIGH LOW | HIGH BILEVEL STATE (BL)
PDRS JOINT SLIP HNOTE: SLIPPAGE GREATER
TOLERANCE VALUE SY 0986951 0.5 THAN 0.5° PER JOINT OR SUM
SP 0986952 0.5 (OF 2.0° FOR ALL JOINTS
EP 0986953 0.5
WP 0986954 0.5
WY 0986955 0.5
WR 0986956 0.5
TOTAL 0986957 20
PDRS PORT ABE 1(2) S HI 0966800 144.0 NOTE: PDRS LIMITS ARE
LO 0966817 1.0 MANAGED THROUGH THE
3EPHI 0966801 144.0 [CONSTANTS PORTION OF
LO 0966818 1.0 SM 60 TABLE MAINTENANCE
4(S) WP Hi 0966802 1440
Lo 0966819 1.0
6 WR HI 0966803 144.0
Lo 0966820 1.0
7 EE HI 0966804 144.0
Lo 0966821 1.0
LED1SY HI 0966790 1720
Lo 0966808 1.0
2SP HI 0966791 1720
LO 0966809 1.0
3EP HI 0966792 1720
Lo 0966810 1.0
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bl

PARAMETER SOFTWARE {PASS| SMALERT SW CW PRECONDITION (P) AND/OR
NAME D SPEC| LOW [ HIGH | LOW | HIGH BILEVEL STATE (BL)
PDRS PORTLED 4WP H) 0966793 172.0 INOTE: PDRS LIMITS ARE
LO 0966811 1.0 MANAGED THROUGH THE
5WY Hi 0966794 172.0 ICONSTANTS PORTION OF
Lo 0966812 1.0 SM 60 TABLE MAINTENANCE
6 WR Hi 0966795 172.0
L0 0966813 1.0
7EE HI 0966796 172.0
Lo 0966814 1.0
POD ENG COVER L2 0434720 | 89 | as.0
Ra 0435720 | 89 | 4S.0
IFFU Lb 0434642 | 89 | 450 | 110.0
Rb 0435642 | 89 | 4a5.0 | 110.0
INJL 0434643 | 89 | 36.0 { 260.0
R2 0435643 | 89 { 36.0 | 260.0
ox b 0434216 | 89 | 45.0 | 110.0
Rb 0435216 | 89 { 45.0 { 110.0
VLV L2 0434641 | 89 | 40.0 | 1220
R2 0435641 | 89 | 40.0 | 122.0
a PASS only b PASSOPS 52,4, B 03,0PS0
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PARAMETER Wl HWOW  IsOFTWARE[PASS] SM ALERT SIW CW PRECONDITION () AND/OR
NAME CH | Low THIGH ID SPEC] LOW | HIGH LOW | HIGH BILEVEL STATE (BL)
POD ENG SERV PNL L3 0434707 | 89 | 450 | 1400
Ra 0435707 | 89 | 45.0 | 140.0
GSE SERVPNL Lb 0434706 | 89 | 45.0 | 1200
Rb 0435706 | 89 | 450 | 1200
OMSTKFU Lb 0434315 | 89 | aso | 9s.0
Rb 0435315 | 89 | 450 [ 95.0
ox Lb * 0434215 | 89 | 450 { 95.0
Rb 0435215 | 89 | 450 | 95.0
OXDRNPNL1 L2 0434704 | 89 | 45.0 | 1100
Ra 0435704 | 89 | 450 | 110.0
22 0434705 } 89 | 450 | 1100
Ra 0435705 | 85 | 45.0 | 110.0
TEST He/OX 1 b 0434708 1 89 | 350 | 950
rRb 0435708 | 89 | 350 | 95.0
2Lb 0434718 | 89 | 350 | 950
Rb 0435718 | 89 | 350 | 95.0
a PASS OPS52.4; BFS MM104-106,301-303,0PS0 b PASS only
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PARAMETER OW| HWOW  ISOFTWARE[PASS] SMALERT SIW CW PRECONDITION (P) AND/OR
NAME CH { Low | HIGH iD SPEC| LOW | HIGH | LOW HIGH BILEVEL STATE (8L)
POD WEB KEEL 1 L2 0434700 | 89 | 45.0 ! 100.0
R 0435700 | 89 | 45.0 | 100.0
213 0434710 | 89 | 45.0 | 100.0
Ra 0435710 | 89 | 45.0 | 100.0
YyosLa 0434702 | 89 | 45.0 | 120.0
Ra 0435702 | 89 | 450 | 120.0
upLa Y 0434703 | 89 | 4s5.0 | 120.0
Ra 0435703 | 89 | 45.0 | 1200
RCS He TK P FU/OX (GNC) V97U6864C 500.0
JET 96 2.50 e (BL)
LEAK (GNC)b V97U9807C 9.5
LEAK/TKPF 26 2.50 ® LEAK ALERT OR TANK
) L 56 2.50 ULLAGE PRESSURE
R 86 2.50 {PARAMETERS 6,16/36,46)
TK OUT P FU/OX HI (GNC) VI7U6870C 300.0
Lo V97U6871C 220.0
a PASS only b PASS OPS G2,3,8; 8FS OPS 1,3,6
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PARAMETER CW| HMWOW  ISOFTWARE[PASS] SMALERT SIW CW PRECONDITION (P) AND/OR
NAME CHILOWJHIGH] 1D |SPEC| oW | HiGH | Low T niGh BILEVEL STATE (BL)
RCS TK P FU/OX HI (GNC) V97U6876C 3120
Lo V97U6877C 200.0
FUF 16 | 250 3.90
(200.0)}(312.0)
L a6 | 250 3.90
(200.0)}(312.0)
R 76 | 2.50| 3.90
(200.0}(312.0)
OxXFf 6 | 2.50( 3.90
(200.0)}(312.0)
t 36 | 2.50] 3.90
— (200.0)(312.0)
R 66 | 2.50 | 3.90
- (200.0)}(312.0)
9—) RCS TK T FU/OX HI{GNC) V97U6873C 90.0
Lo V97U6874C 50.0
RGA/AA 93 2.50 ® (BL)
RIGHT/AFT RHC 110 2.50 * (BL)
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PARAMETER CW HWCOW  |SOFTWARE | PASS SM ALERT SIW W PRECONDITION (P) AND/OR
NAME CH | LOW [ HIGH iD SPEC] LOW | HIGH | LOW | HIGH BILEVEL STATE (BL)
S BAND ANT QUAD?2 0921049 1 ® VERIFICATION FAIL (BL)
SMOKE CONCEN LEFTFD 0620590 2
RIGHT FD 0620591 2
CABIN 0620595 2
1A 0620618 2
18 0620619 2
2A 0620608 2
28 0620609 2
3A ¥ 0620628 2
38 0620629 2
SPACELAB: (BFS ONLY)
AV FAN AP 9021515 044 074
BUS AUX A/B UV 9011004 0
MAIN 9011201 24 31.8
H20 LOOP APSTAT 9041106 0
INVERTEREXP AIN 9011121 125.0
TEMP 9011138 122
SSAIN 9011101 125.0
TEMP 9011118 122
SS BUS VOLTS @A 9011301 110 122
&8 9011302 10 122
®C 9011303 110 122
a PASS only
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PARAMETER cw HW W SOFTWARE | PASS SM ALERT SIW CW PRECONDITION {P) AND/OR
NAME CH | LOW | HIGH D SPEC| LOW | HIGH | LOW [ HIGH BILEVEL STATE (BL)
W/B BLRT 13 (PASS) 0580162 | 86 45.0 | 120.0 ® W/B X CNTLRHTR
(PASS) 86 209.0 o W/B X CNTLRHTR
(BFS)b
(PASS) 0580163 | 86 45.0 | 120.0
(PASS) 86 209.0
23 (PASS) 0580262 86 450 | 120.0
(PASS) 86 209.0
(8FS)b
(PASS) 0580263 | 86 45.0 | 120.0
(PASS) 86 209.0
32 (PASS) 0580362 86 45.0 | 120.0
(PASS) 86 209.0
(BFS)b
(PASS) 0580363 | 86 45.0 | 120.0
(PASS) 86 209.0

a Upper (D for BOILER CNTLR PWR/HTR SW position A
Lower ID for BOILER CNTLR PWR/HTR SW position 8

b BFS only; MM104-106, 301-303, OPS 0
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PARAMETER aw HW W ] SOFTWARE | PASS SM ALERT SW OwW PRECONDITION (P} AND/OR
NAME CH | Low | HIGH ID SPEC| LOW | HIGH | LOW | HIGH BILEVEL STATE (BL)
W/8 H20 QTY 1 (PASS) 0726040 86 60.0 [ BLRCNTLR/HTR SW - A (P) I
(PASS) OosL OSH ® BLRCNTLR/HTR SW - OFF |
ORB (P)
(BFS) a0.0
2 (PASS) 0726042 | 86 60.0
(PASS) OosL OSH
(BFS) 40.0
3 (PASS) 0726044 | 86 60.0
S (PASS) osL | osH
9} {BFS) 40.0
N2P12 0580147 86 [1800.0
(/\ 22 0580247 | 86 }1800.0
3a 0580347 86 [1800.0
REGP 12 0580104 86 20.0 33.0
22 0580204 | 86 20.0 33.0
33 0580304 | 86 20.0 330
a PASS only
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P¢ |

PARAMETER OW| HWOW  ISOFTWARE[PASS| SMALERT SIW W PRECONDITION (P) AND/OR
NAME CH | LOW | HIGH 1D SPEC] LOwW | HIGH | LOW [ HIGH BILEVEL STATE (BL)
W/HBTANKT A 13 0580161 | 86 40.0 | 221.0 ® W/B X CNTLR A ON (P)
® W/B X CNTLR A OFF (P)
22 0580261 | 86 40.0 | 2210
3a 0580361 | 86 40.0 | 221.0
B 13 0580164 | 86 40.0 § 221.0 @ W/B X CNTLR B ON (P)
® W/B X CNTLR B OFF (P)
22 0580264 | 86 40.0 | 221.0
3a . 0580364 | 86 40.0 | 221.0
a PASS only
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HARDWARE C/W TABLE
W PARAMETER (@] PARAMETER oW PARAMETER W PARAMETER W PARAMETER
CH NAME CH NAME CH NAME CH NAME CH NAME
0|CRYO 02 P TK1 25|GPC3 SO|CRYO H2 P TK1 *75 100jL RHC
1HCRYOO2HTR 1 TK1 26jRCS LEAK/TK P -F S1|CRYO O2 HTR 2 TK3 76|RCSTKPFU-R 101|FCS SATURATION
2IFCYREACO2 27I1OMS ENG - L 52|FC3 REAC H2 *77 102}FC2 COOL PUMP
3|DC VOLT MAIN A 28|APU 3 EGT 53|AC3 VOLT ($A,B.C) 78]APU 2 OVERSPEED 103|IMU
4|CAB PRESS 29{MPSHE TKP-R S4{CAB N2 FLOW 1 79| MPS MANF P LH2 104|AV BAY 3 TEMP
S|GPC 1 30j]CRYO O2 P YKA/S *5% 80]CRYO H2 P TKA4/S 105|H20 LOOP 1 PUMP OUT P
6IRCSTKPOX-F 31|CRYO O2 HTR 2 TK2 S6{RCS LEAK/TKP-L *81 106} FREON LOOP 1 FREON FLOW
7|O0MSTKPOX-L 32|FC2 REACH2 S7|OMSENG -R 82|FC3ISTACKT 107} FREON LOOP 1 EVAPOUTT
8|APU 1 EGT 33]ACT VOLT (9A.B,0) S8JAPUSOWLLT 83|AC3 OVLD 108IAPU 2 UNDERSPEED
9IMPSHETKP-C 34|CABPPO2 A S9IMPSHE REGP-R B84IAV BAY 1 TEMP 109{HYD 2P
10JCRYO O2 P TK2 35|GPC A t 60]CRYO H2 P TK2 *8s 110l R/AFT RHC
11JCRYO O2 HTR 2 TK? 36|RCSTKPOX -L 61JCRYO O2 HTR 1 TK4 86]RCS LEAK/TKP-R 111}FCS CH BYPASS
12]FC1 REACH2 37|OMS TKPOX-R 62{FCI1STACK T *87 112]FC3 COOL PUMP
13|DC VOLT MAIN B 38JAPUTIOILT 63]AC1 OVLD BB’APU 3 OVERSPEED *113]
14|CABO2 FLOW 1 39|MPS HE REGP-C 64]CAB N2 FLOW 2 *89, 118{CABHXOQUTT
151GPC 2 *40 *65 *90 115|H20 LOOP 2 PUMP OUT P
16{RCSTKPFU-F 41|CRYOO2HTR 1 TK3 66|RCS TKPOX -R 91]ADTA 116} FREON LOOP 2 FREON FLOW
17JOMSTKPFU-L 421FC3 REACO2 67|OMS TVC 92{FC1 COOL PUMP 117{FREON LOOP 2 EVAPOUTT
18|APU 2 EGT 43]AC2 VOLT (¢A,8,C) 68]APU 1 OVERSPEED 93|RGA/AA 118JAPU 3 UNDERSPEED
19|MPSHE TKP-L 4431CAB PPO2 8 69|MPS MANFPLO2 94| AV BAY 2 TEMP 119{HYD 3P
20]CRYO Q2P TK3 45|GPCS 70]CRYO H2 P TK3 95{PL WARNING
21JCRYO O2 HTR 1 TK2 46|RCSTKPFU-L 71JCRYO O2 HTR 2 TKA4 96{RCS JET
221FC2 REACO2 47|OMS TKPFU -R 72|FC2 STACK T 971PL CAUTION
23[0DC VOLTMAINC A8|APU2OILT 73|AC2 OVLD 981 APU 1 UNDERSPEED
24}CAB O2 FLOW 2 49| MPS HE REGP -L 74|CAB FAN AP 99{HYD 1 P
* Channel not used
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PRIMARY TO BACKUP C/W ANALOG PARAMETER CALIBRATION

OO TO® @ G [OIOO]® [OWO]® [®]@® @CDC/H;MTVOUS
0.00}-4171-76.71-3.1 10.28/0.04 {0.32] 0 | 0 {o| o [o | 8 |24.9] a5 | 125 | 515} s79 02 pp
TotT0 | 70 L 10 | 10| 10| T0 [TOo|lTO |t T0 |[T0)l7t0] 70 [TO]| TO0 |70 | 7O GN2 FLOW
5.00 | 468 1298.1(496.8 |19.68 [20.04 |20.14| 8 | 40 [100| 1250 | 300]|1520]129.9| 1a5] 305 |1015{ 2617 %gogz-rhg‘s‘
.00 -417 -76.7 -3.1 0.28 0.04 0.32 0 O 0 o 0 8 24.9 45 145 515 579 HE TK P
-05 -408 -72.9 1.9 0.47 0.24 0.51 .08 .4 1 1.5 3 .23 25.9 46 146.6 520 613
.10 -399 -69.2 6.9 0.67 0.44 0.71 .16 .8 2 3 6 38 27 47 148.2 525 646 @0z T W T
.15 -390 -65.4 11.9 0.86 0.64 0.91 .24 1.2 3 4.5 9 53 28 48 149.8 530 680
.20 -381 -61.7 16.9 1.06 0.84 1.11 .32 1.6 4 6 12 68 29.1 49 151.4 535 712
25 -373 -57.9 21.9 1.25 1.04 1.31 .4 2 5 7.5 15 84 30.1 50153 540 745/(3)rcp STK T
.30 -364 -54.2 26.9 1.44 1.24 1.50 .48 2.4 6 9 18 99 31.2 61 154.6 545 777
-35 -355 -50.4 31,9 1.64 1.44 1.70 .56 2.8 7 10.5 21 114 32.2 52 156.2 550 809
.40 -346 -46.7 36.9 1.83 1.64 1.90 .64 3.2 8 12 24 129 33.3 53 157.8 555 a1 |C4)APU LUBE OIL T
.45 -337 -42.9 419 2.03 1.84 2.10 .72 3.6 9 13.5 27 144 34.3 54 159.4 560 872
.50 -328 -39.2 46.9 2.22 2.04 2.30 .8 4 10 15 30 159 35.4 55 161 565 903 (5)CABIN P & OV-102
.55 -320 -35.4 519 2.41 2.24 2.50 .88 4.4 11 16.5 33 174 36.4 56 162.6 570 933 283_}33
.60 -311 -31.7 56.9 2.61 2.44 2.69 .96 4.8 12 18 36 189 37.5 57 164.2 S75 963
.65 -302 -27.9 61.9 2.80 2.64 2.89 1.04 5.2 13 19.5 39 205 38.5 58 165.8 580 993
.70 -293 -24.2 66.9 3.00 2.84 3.09 1.12 5.6 14 21 2 220 39.6 59 167.4 585 1023|(6)CAB FAN AP
.75 -284 -20.4 71.9 3.19 3.04 3.29 1.2 6 15 22.5 45 235 40.6 60 169 590 1052
.80 -275 -16.7 76.9 3.38 3.24 3.49 1.28 6.4 16 24 48 250 41.7 61 170.6 595 1081 @mAIN BUs vouTs
.85 -266 -12.9 81.9 3.58 3.44 3.68 1.36 6.8 17 25.5 S1 265 42.7 62 172.2 600 1109 X10 = OMS
.90 -258 -9.2 86.9 3.77 3.64 3.88 1.44 7.2 18 27 54 280 43.8 63 173.8 605 1137 € OLL P
.95 -249 -5.5 91.9 3.97 3.84 4.08 1.52 7.6 19 28.5 57 295 44.8 64 175.4 610 1165 X10 = RCS
1.00 -240 -1.7 96.8 4.16 4.04 4.28 1.6 8 20 30 60 310 45.9 65 177 615 1193 X ULL P
1.05 -231 2 101.8 4.35 4.24 4.48 1.68 8.4 21 31.5 63 325 46.9 66 178.6 620 1220 X100 = HYD
1.10 -222 5.8 106.8 4.55 4.44 4.68 1.76 8.8 22 33 66 341 48 67 180.2 625 1247 sYs p

4-54 REF/ALL/GEN A



R\

PN e bt bt ek bt et bt e S

RN NN NN N

(15 213 9.5 111.8 4.74 4.64 4.87 1.84 9.2 23 34.5 69 35 49 68 181.8 630 1274|(@)Mps Luz manF P
.20 -205 13.3 116.8 4.94 4.84 5.07 1.92 9.6 24 36 72 371 50.1 69 183.4 635 1300 X10 = MPS
.25 -196 17 121.8 5.13 5.04 5.27 2 10 25 137.5 75 38 S5i.1 70 185 640 1326 HE REG P
.30 -187 20.8 126.8 5.32 6.24 5.47 2.08 10.4 26 39 78 401 52.2 71 186.6 645 1352

.35 -178 24.5 131.8 5.52 5.44 6.67 2.16 10.8 27 40.5 81 416 53.2 72 188.2 650 1378

.40 -169 28.3 136.8 5.71 5.64 65.86 2,24 11.2 28 42 84 431 54.3 73 189.8 655 1403|(9)H20 LP PUMP P
.45 -160 32 141.8 5.91 §.84 6.06 2.32 11.6 290 43.5 87 446 55.3 74 191.4 660 1428

.50 -152 35.8 146.8 6.10 6.04 6.26 2.4 12 30 4§ 90 462 56.4 75 193 665 1453|(TO)MPS LOZ MANF P
.55 -143 39,5 151.8 6.29 6.24 6.46 2.48 12.4 31 46.5 93 477 57.4 76 194.6 670 1477

.60 -134 43.3 156.8 6.49 6.44 6.66 2.56 12.8 32 48 96 492 58.5 77 196.2 675 1501 @APU eeT

.65 -125 47 161.8 6.68 6.64 6.86 2.64 13.2 33 49.5 99 507 59.5 78 197.8 680 1525

.70 -116 50.8 166.8 6.88 6.84 7.05 2.72 13.6 34 S§1 102 522 60.6 79 199.4 685 1548 @)fcL evap our T
.75 -107 54.5 171.8 7.07 7.04 7.25 2.8 14 35 2.5 105 537 61.6 80 201 690 1572

.80 -98 8.3 176.8 7.26 7.24 7.45 2.88 14.4 36 &4 108 552 62.7 81 202.6 695 1595

.85 -90 62 181.8 7.46 7.44 7.65 2.96 14.8 37 5.5 111 567 63.7 82 204.2 700 1617 (13 AV BAY T

.90 -81 65.7 186.8 7.65 7.64 7.85 3.04 15.2 38 57 114 582 64.8 83 205.8 705 1640 CAB HX AIR OUT T
.95 -72 69.5 191.8 7.85 7.84 8.05 3.12 15.6 39 58.5 117 598 65.8 B84 207.4 710 1662

.00 -63 73.2 196.8 8.04 8.0 8.24 3.2 16 40 60 120 613 66.9 85 209 715 1684 @ crvo H2 prRess
.05 -54 77 201.8 8.23 8.24 8.44 3.28 16.4 41 61.5 123 628 67.9 86 210.6 720 1706

.10 -45 B0.7 206.8 8.43 8.44 8,64 3.36 16.8 42 63 126 643 69 87 212.2 725 1727|(19)crvo 02 PRESS
.15 -37 84.5 211.8 B8.62 8.64 8.84 3.44 17.2 43 64.5 129 658 70 88 213.8 730 1748

.20 -28 88.2 216.8 8.82 8.84 9.04 3.52 17.6 44 66 132 673 71.1 89 215.4 735 1769

25 -19 92 221.8 9.01 9.04 9.23 3.6 18 45 67.5 135 688 72.1 90 217 740 1790|(Q6)FCL FLON

.30 -10 95.7 226.8 9.20 9.24 9.43 3.68 18.4 46 69 138 703 73.2 91 218.6 745 1810

235 -1 99.5 231.8 9.40 9.44 9.63 3.76 18.8 47 70.5 141 719 74.2 92 220.2 750 1831

.40 8 103.2 236.8 9.59 9.64 9,83 3.84 19.2 48 72 144 738 75.3 93 221.8 755 1851

.45 16 107 241.8 9.79 9.84 10.03 3.92 19.6 49 73.5 147 749 76.3 94 223.4 760 1870

.50 25 110.7 246.8 9.98 10.04 10.23 4 20 50 75 150 764 77.4 95 225 765 1890
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-4171-76.7|-3.1 0.04 0 0 0 8 | 24.9 145 579

10 10 T0 10 T0 | 10 T0 | TO T0 10 T0
5. 468 1298.1|496.8 20.04 8 40 300 | 1520} 129.9 305 2617
2. 34 114.5 251.8 10.24 4.08 20.4 153 779 78.4 226.6 1909
2. 43 118.2 256.8 10.44 4.16 20.8 156 794 79.5 228.2 1928
2. 52 122 261.8 10.64 4.24 21.2 159 809 80.5 229.8 1947
2. 61 125.7 266.8 10.84 4.32 21.6 162 824 81.6 231.4 1965
2. 70 129.4 271.8 11.04 4.4 22 165 840 82.6 233 1984
2. 78 133.2 276.8 11.24 4.48 22.4 168 855 83.7 234.6 2002
2. 87 136.9 281.8 11.44 4.56 22.8 171 870 84.7 236.2 2020
2. 96 140.7 286.8 11.64 4.64 23.2 174 885 85.8 237.8 2037
2. 105 144.4 291.8 11.84 4.72 23.6 177 900 86.8 239.4 2055
1. 114 148.2 296.8 12.04 4.8 24 180 915 87.9 241 2072
3. 123 151.9 301.8 12.24 4.88 24.4 183 930 88.9 242.6 2089
3. 131 155.7 306.8 12.44 4.96 24.8 186 945 90 244.2 2106
3. 140 159.4 311.8 12.64 5.04 25.2 189 960 91 245.8 2123
3. 149 163.2 316.8 12.84 5.12 25.6 192 976 92.1 247.4 2139
3. 158 166.9 321.8 13.04 5.2 26 195 991 93.1 249 2155
3. 167 170.7 326.8 13.24 5.28 26.4 198 1006 94.2 250.6 2171
3. 176 174.4 331.8 13.44 5.36 26.8 201 1021 95.2 252.2 2187
1. 185 178.2 336.8 13.64 5.44 27.2 204 1036 96.3 251.8 2203
3. 193 181.9 1341.8 13.84 5.52 27.6 207 1051 97.3 255.4 2218
3. 202 185.7 346.8 14.04 5.6 28 210 1066 98.4 257 2233
3. 211 189.4 351.8 14.24 §.68 28.4 213 1081 99.4 258.6 2249
3. 220 193.2 356.8 14.44 §.76 28.8 216 1097 100.5 260.2 2263

(D LINIT voLTs
02 PP
GN2 FLOW
CAB 02 FLOW
X1000 = MPS
HE TK P

(@02 e HR T

Q)Fer s 1

(D apu LuBE oIL T

(5)cABIN P a Ov-102
b 0V-103
c OV-104

(®)cas Fan ap

()man sus vouTs
X10 = OMS
TK ULL P
X10 = RCS
TK ULL P
X100 = HYD
SYS P

—~
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FDA OPS

3.65 229 196.9 361.8 14.44 14.64 14.78 5.84 29.2 73 109.5 219 1112 101.§ 118 261.8 880 2278
3.70 238 200.6 366.8 14.63 14.84 14.98 5,92 29.6 74 111 222 1127 102.6 119 263.4 885 2293
3.75 246 204.4 371.8 14.83 15.04 15.18 6 30 75 112.5 225 1142 103.6 120 265 890 2307
3.80 255 208.1 376.8 15.02 15.24 15.38 6.08 30.4 76 114 228 1157 104.7 121 266.6 895 2321
3.85 264 211.9 381.8 15.22 15.44 15.58 6.16 30.8 77 115.5 231 1172 105.7 122 268.2 900 2335
3.90 273 215.6 386.8 15.41 15.64 15.78 6.24 31.2 78 117 234 1187 106.8 123 269.8 905 2349
3.95 282 219.4 391.8 15.60 15.84 15.97 6.32 31.6 79 118.5 237 1202 107.8 124 271.4 910 2363
4.00 291 223.1 396.8 15.80 16.04 16.17 6.4 32 80 120 240 1217 108.9 125 213 915 2376
4.05 299 226.9 401.8 15.99 16.24 16.37 6.48 32.4 81 121.5 243 1233 109.9 126 274.6 920 2390
4.10 308 230.6 406.8 16.19 16.44 16.57 6.56 32.8 82 123 246 1248 111 127 276.2 925 2403
4.15 317 234.4 411.8 16.38 16.64 16.77 6.64 33.2 83 124.5 249 1263 112 128 277.8 930 2416
4.20 326 238.1 416.8 16.57 16.84 16.96 6.72 33.6 B4 126 252 1278 113.1 129 279.4 935 2429
4.25 335 241.9 421.8 16.77 17.04 17.16 6.8 34 85 127.5 255 1293 114.1 130 281 940 2442
4.30 344 245.6 426.8 16.96 17.24 17.36 6.88 34.4 86 129 258 1308 115.2 131 282.6 945 2454
4.35 353 249.4 431.8 17.16 17.44 17.56 6.96 34.8 87 130.5 261 1323 116.2 132 284.2 950 2467
4.40 361 253.1 436.8 17.35 17.64 17.76 7.04 35.2 88 132 264 1338 117.3 133 285.8 955 2479
4.45 370 256.9 441.8 17.54 17.84 17.96 7.12 35.6 89 133.5 267 1354 118.3 134 287.4 960 2491
4.50 379 260.6 446.8 17.74 18.04 18.15 7.2 36 90 135 270 1369 119.4 135 289 965 2503
4.55 388 264.4 451.8 17.93 18.24 18.35 7.28 36.4 91 136.5 273 1384 120.4 136 290.6 970 2515
4.60 397 268.1 456.8 18.13 18.44 18.55 7.36 36.8 92 138 276 1399 121.5 137 292.2 975 2527
4.65 406 271.8 461.8 18.32 18.64 18.75 7.44 37.2 93 139.5 279 1414 122.5 138 293.8 980 2539
4.70 414 275.6 466.8 18.51 16.84 18.95 7.52 37.6 94 141 282 1429 123.6 139 295.4 985 2550
4.75 423 279.3 471.8 18.71 19.04 19.14 7.6 38 95 142.5 285 1444 124.6 140 297 990 2562
4.80 432 283.1 476.8 18.90 19.24 19.34 7.68 38.4 96 144 288 1459 125.7 141 298.6 995 2573
4.85 441 286.8 481.8 19.10 19.44 19.54 7.76 38.8 97 145.5 291 1475 126.7 142 300.2 1000 2584
4.90 450 290.6 486.8 19.29 19.64 19.74 7.84 39.2 98 147 294 1490 127.8 143 301.8 1005 2595
4.95 459 294.3 491.8 19.48 19.84 19.94 7.92 39.6 99 148.5 297 1505 128.8 144 303.4 1010 2606
5.00 468 298.1 496.8 19.68 20.04 20.14 8 40 100 150 300 1520 129.9 145 305 1015 2617
4-57
C/W AND

(8)ups LH2 manF p

X10 = MPS
HE REG P

(9)H20 Lp Pump P

(10MPs L02 MANF P
@D aru 6T

(2 Fce Evap ouT T

Qv Ay 71
CAB HX AIR OUT T

(9 crvo H2 PRESS

(9 crvo 02 PRESS

@9rct FLow
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CW AND
FDA OPS

FDA LIMIT CHANGE
iSM_60_SM_TABLE_MAINT!

CRT 1. PARAM ID - ITEM 1 +_ _ _ _ _ _ _ EXEC
2. /Update of ID
3. LIMITS - ITEM XX = . EXEC

4. /Update of LIMIT
5. Notify MCC of CHANGED LIMIT(s)

FDA NOISE FILTER CHANGE
ISM_60 SM TABLE MAINTI

CRT 1. PARAM ID - ITEM 1 +_ _ _ - _ _ EXEC
2. YUpdate of 1D

3. FILTER - ITEM 8(13) +_ _ EXEC
4. /Update of FILTER

FDA PARAM ANNUN INHIBIT

ISM 60 SM TABLE MAINTI

CRT 1. PARAM ID - ITEM 1 +_ _ _ _ _ _ _ EXEC
2. vYUpdate of ID

3. INH - ITEM 10(15) EXEC
4. /Update of INH
5. Notify MCC of INHIBITED PARAMETER
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FDA PARAM ANNUN ENABLE
SH 60 SH TABLE MAINT!

CRT 1. PARAM ID - ITEM 1 +_ _ _ _ _ _ _ EXEC
2. /Update of ID

3. ENA - ITEM 9(14) EXEC
4. /Update of ENA

CONSTANT VALUE CHANGE
ISM_60 SM TABLE MAINTI

CRT 1. CONSTANT ID - ITEM 16 +_ _ _ _ _ _ _ EXEC
2. v/Update of ID _
3. VALUE - ITEM 17 + . EXEC

4. /Update of CONSTANT VALUE

- FDA ANNUN INHIBIT
ISM_60 SM TABLE MAINT!

CRT 1. FDA INH - ITEM 20 EXEC

2. vUpdate of INH

3. Notify MCC that FDA INHIBITED
FDA ANNUN ENABLE

ISM_60 SM_TABLE MAINT]

CRT 1. FDA ENA - ITEM 19 EXEC
2. /Update of ENA
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ow MEMbRY READ/CLEAR

1.
C3
F7
C3
F7

2.
R13U
C3

3.
C3
(R13v)

C/W Memory Read & Clear -

Pnl_F7 Annunciator
v/C/W MODE - NORM
C/W MEM - READ, hold
/C/W annunciator 1ts (parameters out of
1imits since C/W memory clear) - on
C/W MEM - CLEAR '
vC/W annunciator 1ts - off

C/W Memory Read & Clear - Pnl R13 Status

C/W MEM - READ, hold
/STATUS 1ts (parameters out of limits
since C/W memory clear) - on
C/W MEM - CLEAR
/STATUS 1ts - off

C/W Memory Clear
C/W MEM - CLEAR
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CW PARAMETER INHIélT/ENABLE

1. C/W Parameter Inhibit
R13U C/W PARAM SEL tw - desired parameter
number (XXX)
PARAM - INH
PARAM STATUS - INH, hold
STATUS 1t (selected parameter) - on
PARAM SEL tw - 120 or greater

2. C/W Parameter Enable

C/W PARAM SEL tw - desired parameter
number (XXX)
PARAM - ENA
PARAM STATUS - INH, hold
STATUS 1t (selected parameter) - off
PARAM SEL tw - 120 or greater

C/W PARAMETER LIMIT READ/CHANGE

1. C/W Parameter Limit Read
R13U C/W PARAM SEL tw - desired parameter
number (XXX)
LIMIT SET LIMIT - desired limit
(UPPER or LOWER)

LIMIT SET FUNC - READ, hold
STATUS 1ts - read value
(X.XX volts)
PARAM SEL tw - 120 or greater
2. C/W Parameter Limit Change
C/W PARAM SEL tw - desired param

number (XXX)
desired value
(X.XX volts)

LIMIT SET VALUE tw

LIMIT SET LIMIT - desired limit
(UPPER or LOWER)
LIMIT SET FUNC - SET, then READ,
hold
STATUS 1ts - read value
(X.XX volts)
PARAM SEL tw - 120 or greater
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GPC

R/'W
GPC READ/WRITE PASS MAJORFUNCTION | [JGNC [ Jsm [de | OPS_ _ _
OBJECTIVE:
[0: GPc MEMORY |
[ ] batazo [] sirseraz
(] cope21 [] siTrsT23
26 ENG UNITS ] Hex27
ADD ID INITIAL ACTUAL DESIRED FINAL ACTUAL
28 29
30 31
32 33
34 35
36 37
38 39
[]seQid2a ] wrirezs
REMARKS:

5-2
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GPC READ/WRITE BFS MAJOR FUNCTION [] enc ] sm OPS _ _ _.
OBJECTIVE:
, [0: GPc MEMORY |
[ ] oatas [] sirsers
[] cooe2 [] srrrsta
7ENGUNITS ___ — [] mexs
ADD ID INITIALACTUAL DESIRED FINAL ACTUAL
9 10
1 12
13 14
15 16
17 18
19 20
[] seaios ] writee
REMARKS:
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GPC READ/WRITE PASS MAJORFUNCTION | []ene [Jsm [Je | OPS__ _ _
OBJECTIVE:
|0: GPcMEMORY |
[] parazo [] sirser22
[] copk 21 [] siTrsT23
26ENGUNITS __ _ _ [] Hexa7
ADD ID INITIAL ACTUAL DESIRED FINAL ACTUAL
28 29
30 31
32 33
34 35
36 37
38 39
[]seqio2a  [] write2s
REMARKS:

5-4
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GPC READ/WRITE BFS MAJORFUNCTION | [ ] GNC Clsm oPS_ _ _
OBJECTIVE:
[0: GPC MEMORY |
[] patas [] sirsers
[] cope2 [] eiTrsTa
7ENGUNITS — [] Hexs
ADD ID INITIAL ACTUAL DESIRED FINAL ACTUAL
9 10
" 12
13 14
15 16
17 18
19 20
[] seaios [] writee
REMARKS:

5-5
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NAV
STARS

®

@

‘NAV STAR REFERENCE TABLE |

Nav Star Mean-of-1950 RA/DEC coordinates and magni-
tude data are provided for use with the onboard
star charts. The names of the stars 60-110 have
been omitted from the star charts for clarity.

The current RA and DEC of the Orbiter's +X axis can
be determined from the IMU M50 angles on SPEC 21.
The Z angle is equal to the RA and the -Y angle is
equal to the DEC. (Ref SPEC 21 description in the
DPS Dictionary).

Mean-of-1950 Pitch, yaw angles are included to
support two axis manual maneuvers for COAS IMU
alignments. By placing either the CDRs or aft ADI
in the inertial reference frame and using either
the +X or -Z sense respectively, a manual maneuver
can be flown to the given inertial pitch, yaw
angles to center the star in either the +X or -Z
COAS. These data emulate the technique of using
the old Starball RELMAT.

Please note that no formal procedures exist to
support this maneuver technique for COAS star
acquisition.
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NAV STAR REFERENCE TABLE (D

*** MEANOF 1950 * **
Star 1D Name T y
RA (2)Dec | Pitch ) Yaw | MAG
11 SIRIUS 101 -17 122 70 -1
12 CANOPUS 96 -53 94 37 -1
13 RIGEL 78 -8 35 75 0
14 VEGA 279 39 281 310 0
15 HADAR 210 -60 116 346 1
16 ACHERNAR 24 -57 60 13 0
17 ACRUX 186 -63 117 357 1
18 CAPELLA 78 46 281 43 0
19 SPICA 201 -1 168 340 1
20 ARCTURUS 213 19 203 329 0
21 PROCYON 114 5 193 65 0
22 ALTAIR 297 9 341 298 1
23 BETELGEUSE 88 7 284 82 0
24 BELLATRIX 81 6 326 79 2
25 REGULUS 151 12 194 28 1
26 FOMALHAUT 344 -30 31 346 1
27 DENEB 310 45 303 327 1
28 AL NA'IR 33 -47 51 341 2
29 ALKAID 206 S0 233 343 2
30 ANTARES 247 -26 129 305 1
31 CASTOR 113 32 238 51 2
32 ALDEBARAN 68 16 322 63 1
33 PEACOCK 305 -57 69 334 2
34 MIAPLACIDUS 138 -70 106 14 2
35 NUNKI 283 -26 66 299 2
36 KAUS AUSTRALIS 275 -34 82 305 2
37 ALPHERATZ 1 29 331 1 2
38 NAV} 13 60 299 7 2
39 ALHENA 99 16 243 71 2
40 MIRFAK S0 S0 299 30 2
a1 DENEBOLA 177 15 195 3 2
42 ALPHECCA 233 27 220 314 2
43 RASALHAGUE 263 13 242 284 2
44 MERAK 165 57 238 8 2
45 POLARIS 27 89 271 0 2
46 PHECDA 178 54 234 1 2
a7 GIENAH 183 -17 163 357 3
ag ZUBENESCHEMALI 229 -9 166 312 3
49 ) KOCHAB 223 74 258 349 2
50 AVIOR 125 -59 109 25 2
51 ATRIA 251 -69 97 340 2
52 HAMAL 3 23 333 28 2
53 MENKENT 21 -36 140 335 2
54 DIPHDA 10 -18 19 10 2
55 ALPHARD 141 -8 169 38 2
56 AL SUHAIL 137 -43 128 30 2
57 ACAMAR a4 -41 50 32 3
58 DENEB ALGED!I 326 -16 19 328 3
59 SCHEAT 345 28 31 347 2
60 ENIF 325 10 348 326 2
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NAV STAR REFERENCE TABLE (1)

*** MEANOF 1950 * * *
StariD Name Y T

RA @ Dec Pitch @Yaw MAG
61 ALNILAM 83 -1 11 83 2
62 EL NATH 81 29 286 60 2
63 NAOS 120 -40 121 41 2
64 SAIPH 86 -10 70 80 2
65 ALIOTH 193 56 237 353 2
66 MENKALINAN 89 45 271 45 2
67 ETA CENTAURI 218 -42 131 333 2
68 KAPPA SCORPH 265 -39 96 309 2
69 ALGOL 46 41 309 33 2
70 MUHLIFAIN 190 -49 131 354 2
71 ZETA CENTAURI 208 -47 129 341 3
72 ALUDRA 11 -29 122 55 2
73 ACRAB 241 -20 144 305 3
74 THETA CARINAE 160 -64 115 8 3
75 ZETA OPHIUCHI 249 -10 1583 294 3
76 ALPHA MUSCAE 189 -69 1m 357 3
77 ALGENIB 3 15 345 3 3
78 GAMMA LUPI 233 -41 128 323 3
79 MARKAB 346 15 345 346 2
80 EPSILON PERSE! S9 40 302 41 3
81 PHACT 84 -34 82 56 3
82 SABIK 257 -16 129 290 2
83 THETA AURIGAE 89 37 271 53 3
84 ALPHA ARAE 262 -50 97 320 3
85 MU SCORPII 252 -38 1M1 31 3
86 ALDERAMIN 319 62 292 342 2
87 202CA 168 21 201 11 3
88 ZETA CAN.MAJ. 95 -30 98 60 3
89 ARNEB 83 -18 68 71 3
90 ZETA PERSE! 58 32 311 a6 3
91 ALPHIRK 322 70 286 348 3
92 MIRACH 17 35 323 14 2
93 ICEN 199 -36 142 344 3
94 COR CAROLI 193 39 219 350 3
9s BETA GRUIS 340 -47 49 346 2
96 DELTA CYGNI 296 as 294 320 3
97 ALMACH 30 42 314 22 2
98 ZUBENELGENUBI 222 -16 159 320 3
99 GAMMA GRUIS 328 -38 42 335 3
100 GAMMA TRI. AUS. 229 -68 105 344 3
101 IZAR 221 27 214 325 3
102 ELTAMIN 269 51 269 322 2
103 ARICH 190 -1 179 350 3
104 ZETA AQUILAE 286 14 318 291 3
105 EPSILON CYGN! 311 34 314 2 2
106 ANKAA 6 -43 43 4 2
107 RHO PUPPIS 121 -24 139 51 3
108 BETA TRIANGUL! 32 35 321 26 3
109 PISAGITTARII 287 =21 53 297 3
110 ZETA HERCULIS 250 32 241 307 3
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