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Displays designed



/ f Space
7’ Shuttle
Program
ECLS Sum
Smoke Water Loop
Cabin 1.3 Payload B

L F1t Dk R F1t Dk =-0.1

1 This shows the Orbit version of the
display (more data shown for

Pump Sw 0ff/B Atmosphere, Water Loop, Freon Loop)

Av Bay 1 Av Bay 1

Av Bay 2 -0.1 | Av Bay

Av Bay 3 0.0 Av Bay 3
Atmospher

Cabin P 14 .£0

dP/dt HUW

dP/dt Equiv .00
Z 02 2e-2

pp02 A 3.2 B 0.00) € 3.2b
1

PCS 02 Flow 0.0

N2 Flow 5.0H

N2 Aty 131

Fans

Av Bay 1 c

Fan Sw B A

Temp 95 90 &0

Fan AP 3.34 3.3k 4.:20
IMU Fan B AP 4.4y
Cab Fan A AP L.0D

HX OQut T B7

Accum Aty ~« 45
Pump Out P 29
Qut T &9
AP 0
Ich Flow 4
Qut T 39
Cab HX In T 39

Freon Loop
1

Pump Sw B
Accum Aty ~«
Freon Flow
PL HX Flow
Aft CP Flow
Rad In T
Rad OQut T
Isol Vl1v
NH3 Pressure

Evap Out T

with some malfunctions. The data that
was hidden is not needed for any AESP,
APCL, EPCL, ASC, ENT, or ORB OPS
procedures.

New FDA Class 1 indication: red
background with white letters (cabin
leak and smoke)

SMOKE
* Av bay 1 has a real fire, av bay 3 has
a false fire, Payload A has indications

ATMOSPHERE

» Hardware dP/dt sensor failed, false
indication of cabin leak

* PPO2 B is failed

* N2 flow sys 1 sensor OSH

FREON LOOP
* Rad isolation valve 2 has tripped
* Evap Out T Low caused by NH3 leak




ECLS Atmos

Pressure
Cabin P 1y .
Ext AL P 4.
AL-0vbd AP 1y.

AL-Cabin AP 0.00
AL-Vest AP 0.00

Air
pp02 A 3.2b B 3.2k
ppCOe 2.8
Cabin T L&

HX OQut T b7
Humidity % 34

02 Cntlr
Filter AP
ppCoOc
Temp
Vacuum P

Controller

Bed A Press
B Press
AP

IMU Fan

IMU Fan
AP

Hum Sep

Humidity Sep
Waste H20 Aty
PCS
1

02 Flow
Reg P

NZ Flow
Reg P

Cntl Vl1v

”%Smwe
" Shuitle
Program

There are six main sections.

Co-location and/or better arrangement
of data that was formerly spread out
over several displays. Some data
hidden based on C-load values.

PRESSURE
» AL-Vest DP is blanked if no vestibule

AIR
* New Humidity value - “weather report”

CO2 CNTLR
» Will be blank if not installed

IMU FAN
» Added fan switch settings

HUM SEP

» Added fan switch settings

* Waste H20 gty needed for some mal
procedures

PCS
* O2/N2 system
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" Shuitle
Program

ECLS H20 Thm There are four main sections.

Supply/lWlaste HZ20 FES Temps
Duct
Hi Load Inbd 259
Qutbd 259
Topping Fwd 2u7?
Aft 2h7? SUPPLY/WASTE H20

L 157 * Graphic shows H20 system layout
R 157 * Valves shown as either OP or “not OP”
R A (open circle) due to telemetry limitations

Fud 75
Mid 75
79

Aft 7 AIRLOCK LINES
Topping Kl » For O2, H20 transfer between shuttle

Vac Vt Noz T 113 Accum 77 and airlock
o o¢ Hi Load rare

H20 Tk N2 P 1 1k 2 1k AIRLOCK STRUC
Airlock Lines Evap Qut T 39 - Bulkhead and structure temps
1 c Airlock Struc * Vest temps will be blanked if vestibule

LCG Sply P 14.70 14.70 Int Upr Blkhd not installed

T kO Lwr Blkhd
02 Sply Ln T Ext Aft Struc
H20 Sply T kO Vest Temp
H20 Xfer P

Co-location and/or better arrangement
of data that was formerly spread out
over several displays. Some data
hidden based on C-load values.

FES TEMPS
* Only used in FES troubleshooting




Mech PLBD

AC Power e 0n PLBD Switch

0ff esBypass e0pen
Stop
Mode Auto Close

Used for opening and closing the
Payload Bay Doors. Combines of BFS

BFS Auto  Microswitches SM Spec 63 and PASS SM OPS 202

Man Op/Cl Seq Latches Doors
Sequence Fail Fail cC 00 SNSRI Better arrangement of data and fields

Center
Latches 5- &
9-12
-4
13-1b
Stbd
Latches Fuwd
Aft
Door Fwd
Aft
Port
Latches Fuwd
Aft
Door Fwd
Aft

AB AB ABC
o0 10
00 11
0L 11
00 11

00 00
00 00

« gathered all switch data in one location
(was some at top, some at bottom of
page)

« extra blank space between CL, OP,
and RDY m/s for easier reading

* moved door m/s to separate lines for
easier reading (was on line with latches)
+ add color to switch status, auto
sequence fail, OP/CL dilemma statuses

Added info fields

* BFS - crews need info whether BFS or
PASS SM software in use

* Config Fail, Sequence Fail - new
displays no longer have a fault line (all
msgs go to Fault Sum display)

Mismatched microswitch pairs or triplets
turn yellow to bring to crew’s attention




Fault Limits

Parameter
11 ID XXXXXXX
Value= £XXXXXXXXS

Gnd U/L
XXX

Limits

Alert
Low

Backup CUW
Low Hi

cLexXXXXXXXX 22 . Lo XXXXXXXX 32 £XXXXX.XX

cJeEXXXXXXXX 24
cheEXXXXXXXX 2k
2?7 Filter XX
cd Ena
£c9eInh

37 Filter XX
38 Ena
39eInh

Constant
41l ID XXXXXXX
2 Value= £XXXXXXXXXXXXXX

FDA
5leEna
52 Inh

Identical to current SPEC 60 except:

* Checkpoint commands moved to DPS
displays

» Comm buffer info moved to Comm
displays

Used for changing Class 2 (Backup CW
- Master Alarm) and Class 3 (SM Alert)
limits




Hyd Landing

LG Ext Isol

Landing Gear

Brk Isol 2

NWS SV

1
LG Ext 1?

Main Deploy

| L M6 || R M6 |

Brakes

=

Isol 2

®

L/2

Brakes

Brake Press

L
0B

70
70

IB IB
7?0 7?0
70 70

=
6|> d)
Nose Deploy

Drag Chute
CDR PLT

Arm

Dpy
Jet

SSME Repo
Complete

Tire Press
L

0B Nose L
rdi Mn IB L

70 Mn OB L

New display shows sclh )

of landing gear and bré‘keﬁlmttle
systems, plus other dataPregram
relevant to landing:

* APU status

* Valve status (open or not
open)

 Landing gear pyros and prox
boxes

» Gear up/down status

* NWS selection

* Drag chute status

+ SSME Repositioning, NWS
Fail status lights duplicate
hardware

EPS bus loss logic

* Valves have fail flags next to
them for EPS (valve is failed
present position), FA# (GPC
command to valve won'’t work),
MAN (switch won'’t work)

* Pyros, prox box, drag chute,
NWS status (red = failed)




Mech PL Ret

PL Sel 1
Latched
Rdy-for-Lat
Released

PL Sel 2
Latched
Rdy-for-Lat
Released

PL Sel 3
Latched
Rdy-for-Lat
Released

Better arrangement of d 'igpace
(latch/release formerl
line to save space, etc.).Program

Mismatched microswitch pairs
turn yellow to bring to crew’s
attention




Mech PLBD

AC Power s0n
Of f

Mode Auto

BF S

Sequence Fail
Center
Latches 5- &
9-12
- 4
13-1k
Stbd
Latches Fwd
Aft
Door Fwd
Aft
Port
Latches Fwd
Aft
Door Fwd
Aft

Man

Status

0p/C1

PLBD Switch

Auto
AY=-To!
Fail

sBypass

s0pen
Stop
Close

Microswitches
Latches Doors
CC 00 C RRR 0
AB AB ABC
00 10

00 11

01 11

00 11

00 o0
00 o0

Better arrangement of d%tg
fields 7 Shuttle
« gathered all switch datdiegren
location (was some at top,

some at bottom of page)

* extra blank space between
CL, OP, and RDY m/s for easier
reading

* moved door m/s to separate
lines for easier reading (was on
line with latches)

+ add color to switch status,

auto sequence fail, OP/CL
dilemma statuses

Added info fields

* BFS - need info whether BFS
or PASS SM software in use

* Config Fail, Sequence Fail -
new displays no longer have a
fault line (all msgs go to Fault
Sum display)

Mismatched microswitch pairs
or triplets turn yellow to bring to
crew’s attention




Displays co-designed
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a4l

Stack Out
Exit T
Cool P
AV 20

30.5 V

FC3

=

(1ys)

——FC L—EE—

200
150

kO
4y

da

O

210

——FC 2—— 3:38—

HE
Stack Out
Exit T
Cool P
AV

V

2l

Cntl AB
HE 1, 29-k
2A

3 29-b

Pmp

159
kO
250

220 a

30.9 V

BC CA

29.7? C29.5

B29.k C
29.48

——FC B—E—

205 a

|
1BC

)
B

3AB

o
Tiel29-b
| |

C

FPC3

AC3

117

Cryo section:
« status of fuel cells, reac valves,
manifold valves, tank pressures

Control bus:

* RPC status

* box around bus shows Bus Loss
Logic status (red = failed, cyan =
missing data prevents accurate
determination)

Fuel cell:

» dynamic countdown timer (running in
background) based on same calcs as
MCC uses on console, tells crew how
long they have to shut down FC
(yellow -> red -> flashing red)

« if anything inside the box goes out of
limits, all data appears (except for
pump/pH), otherwise blank

Buses:

* lost bus turns red

 connection TLM is white (nominal) or
red slash (disconnected), no TLM is
gray

« yellow bus tie status




(W ) A’."" /
% / IRACE

Box color:
EPS Main A * It gray = status OK
* red = bus lost
FC 1 * cyan = bus loss logic can't tell
XX.XSV XXXSa XX.XkU Ess 1BC XX - XSV « dk gray = info only - no bus loss logic,
placeholder for future (INCR 2)

Connection lines:

» white = TLM shows connected

* dk gray w/red slash = TLM shows
disconnected

e cyan = TLM missing

e ltgray =no TLM

« dk gray = connect to bus w/o logic (bus
ID not supported yet)

FPC 1

XX« XSV XXXa

AC 1 Bus Tie status
* “Tie” = this bus
* -A, -B, -C = other bus

Essential bus:
* yellow letter = tripped RPC

A B C EDO

« Pallet bus info when installed
XXXSV XXXSV XXXSV Av Bay 1 AP X.XXS Fan AB allet bus into when instafle
XX.XSaXX.XSaXX.XSa Av Bay 3 AP X.-XXS Fan AB Total power
* total amps, kW for all 3 fuel cells

Total XXXXamps XX.XklW
* AC bus overload, over/undervolt

indications

* Av bay fan info for 3-phase motor stop
mals




Fu Cell

1
Power 7.7
Voltage 30.2 30.¢2

Current c5hh 14k Co-location and/or better
Aamps E& -3c arrangement of data that was
formerly spread out over

Stk Out T 204 199 H20 several displays (SM SYS SUM

In T 180 179 FC pH L& SIHIO R
Exit T 154 151 Common HZ20 Ln pH Add FC power (kW), stack in T
Cool Press kO LO Pri Ln T 140 m 140

Pump Alt Ln T 78 ac 7k Pump loss timer

HE2 Pump 0-b . R1f Viv T 7?5 a0 90 * Tells crew how long they have

27 to shut down FC
« Same comps as used in MCC,
Noz “T=A el Bl based on current state (pumps,
Htr Sw of f temps, etc.), always running in
Purge background
Ln 02 T 7k * Yellow if > 5:00, red if < 5:00,

02 Flow 0.0y 4.1 . H2 TL &4 T2 73 flashing red if < 1:00
R FCa * Iltem entry to enable/disable
. timer (sensor failures will trick it)
HE Flow -p0.2¢ 0.2 . Pump Loss Timer
Reac FC1 FCe FC3
Total Ena Inh Ena
Current LS8  Power 19.9 L8

Ready Line T




EPS Cryo

02 Tk 1 2
Manf P 670 &70
Viv €1 0p
Cntl P 1000 1000 &50 m 870 870 Co-location and/or better
Tk P 1000 650 &L0 &70 &70 arrangement of data that was
Aty Z 95 95 95 95 95 95 formerly spread out over
FluidT -2482 -2kd -2k8 -282 -282 -24¢2 several displays (SM SYS SUM
Htr Tl -282 -2b8 -2k& -282 -282 -282 2, SPEC 68, SPEC 168)
Te -2862 -2k8 -2kbé -2482 -282 -248¢2
Htr Cur Snsr Trip

Tanks 4-9 are installed on
mission-specific basis - field will

/ / m/m be blank if not present (C-load)

/ / / * 4-5 are individual tanks
* 6-9 are EDO pallet
1 = b * Pallet structure temps
ck0 2k0

c1 op
260 2L0 260 2bk0 2L0 2k0
260 2L0 20 260 260 2k0 2k0
95 95 95 95 95 95 95
-400 -400 -400 -400 -400 -400 -400
-400 -400 -400 -400 -400 -400 -400

EDO Pallet Strc T Stbd A 20 B 20
Port A 20 B 20




APU Hyd Sum

1l Inh Hi
Speed
113

Accum 3000

Fuel

Iny T 11200

Aty 100
011

In 250

Qut 270

Qut E5S
Rsvr Pmp Lk
T 90 PL 15
Rty 70 P2 15

WSB H20 Aty &0

Mode Aut

?
PRL? ourd

Speed
OL

Accum 2k00
A

B
C

Fuel Cool 3:20

Iny T 1500

Aty 100
011

In T c50

Qut T 270

Qut P 19
Rsvr Pmp Lk
T 90 Pl 15
Rty 70 P2 15

Low

WSB H20 Aty &0

Mode Man
Ovrd Des

Speed
A 103

Accum 3000

A ] I
B ow

C 812

Fuel

Iny T 1200

Aty 100
011

In T c50

Qut T 270

Qut P E5S
Rsvr Pmp Lk
T 90 Pl 15
Rty 70 P2 15

WSB H20 Aty &0

Mode Man
Ovrd Sel

PRL

Co-location and/or bettfe'\'[ﬁ" Space
arrangement of data that Sladtle
formerly spread out overProgram
several displays (SM and GNC)

Enhancements over current
displays:

» Speed and Auto-Shutdown
status shown

* Add Cooldown timer

» Shows all three Hyd P sensors
* Better insight into PRL

» Add second Pump Leak P snsr
* Add APU RPC fail status




APU Details

0il In T

m =

00

oJ =

o O
o o

=
L

oF
oP
15
15

222
1180

500H
1070
1070

103

176
195
57

18
259
195
195

77
228
228

OF

OF

15

15

228
1230
S00H
1070
1070
99

174
193
57

17

68
67
69
57
57
72
68

63
24
71
77
68
63
67
88

Co-location and/or bettffa"\'{/f Space
arrangement of data tfat Slatle
formerly spread out overProgram
several displays.

Some of this data was not
available in BFS to crew and
some not available in PASS (but
always available to MCC).




Hyd Details

Hyd
Press A 31kl
B 311l
C 311
Accum P 3152
Circ Pmp P &0
Rsvr P é0
Aty 57
WSB

Cntlr A
H20 Aty 95
N2 P ci458
T &3
Reg P 34
Byp Vl1v Byp
Vent T 153
Tank T &3
Blr T L7y

31k

3LkH4

31EY

3152
a0 a0
a0 a0
57 57

A A
95 95
24bL5  24bYy
By By
3y 3y
Byp  Byp
153 153
83 83
174 17y

Hyd Switching Vlv

Pri

Elevon L 0B 3Je
IB Cce

R IB 3e

0B ce

Rud Spdbk lLe

Secl Sec?
1 Z

Circ Pmp In
Body
Rsvr
HX In
Qut
Elevon 0B
IB
IB
0B
Rud SB PDU
VES
BdyFlp PDU
Fus

L Brake Whl
Fus
R Brake Whl
HVES

NG Uplock

MFus 1

c
MG Uplock L
R

VES

Co-location and/or bettfé\'[g" Space
arrangement of data tfat Slatle
formerly spread out overProgram
several displays.

Some of this data was not
available in BFS to crew and
some not available in PASS (but
always available to MCC).




Fault Sum

ECLSS
Water Loop

Freon Loop

Evap Out T XXXS XXXS
Av Bay 1 c 3
Cabin Fan

N ol-V4
Smoke

dP/dt

GPC

CDP

GNC
IMu X
XXX X
ADTA X
Ax X
RGA X
FCS

X
X

Msg

Fdbk ® o® 3° He | yy | XX

XXX +hh:mm:ss
Te +hh:mm:ss
RCS

MPS

APU Hyd
Hyd 4 4 4
Inh Hi Inh Hi Inh Hi
XXXX XXXX XXXX
EPS
Cryo
FC

Main T- T=- T=-
Subbus

AC

Ess

Cntl

XXXXX XXXXXXXXXXXXXXXXXX T XXXXX XXXXXXXXXXXXXXXXXX
XXXXX XXXXXXXXXXXXXXXXXX T XXXXX XXXXXXXXXXXXXXXXXX
XXXXX XXXXXXXXXXXXXXXXXX | XXXXX XXXXXXXXXXXXXXXXXX

Al fields shown [/ Spare
7+ Shuttle

Center column Program

* Fire/Smoke and dP/dt lights same

as on ECLSS SUM display

« other three boxes are DPS (3rd

box is “Set Split” or “Non Univ”, 4th

box is BFS total fail or just BFS

GNC fail)

DPS
* current GPC/MDM/CDP status,
strings, BFS tracking

GNC (nav, cntl)
* LRU status (“XXX” = “TAC” or
“‘GPS”)

APU Hyd

« “?” is for PRL status

o “XXXX” is for cooldown timer
* “Inh Hi” is for switch settings

EPS

* Cryo/FC red if any problem

* FC shutdown timers

* bus tie info, bus/subbus status (“a”
if FPC1, MPC1, APC4, ALC1, or
014)

* AC, ESS, Cntl if any problems

UL = uplink
T2 = 2nd timer, from TIME display




