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ORBITER MAIN PROPULSION SUBSYSTEM 

THE SHUTTLE MAIN PROPULSION SYSTEM CONSISTS OF THREE ELEMENTS: 
(1) THE SPACE SHUTTLE MAIN ENGINES, (2) THE ORBITER MAIN 
PROPULSION SUBSYSTEM, AND (3) THE EXTERNAL TANK, 

THREE SPACE SHUTTLE MAIN ENGINES (SSME) BURN PROPELLANTS SUPPLIED BY 
THE ORBITER MAIN PROPULSION SUBSYSTEM (MPS) FROM THE EXTERNAL TANK 
(ET) FOR APPROXIMATELY NINE MINUTES, FROM JUST PRIOR TO LIFT-OFF UNTIL 
MAIN ENGINE CUTOFF (MECO), FOR THE FIRST TWO MINUTES, THE SOLID ROCKET 
BOOSTER (SRB) MOTORS OPERATE IN PARALLEL WITH THE MPS ENGINES, THE 
SRB'S ARE THEN JETTISONED, THE SSME'S AND SRB‘*S PROVIDE THE THRUST 
REQUIRED TO ACHIEVE A PREDETERMINED SUBORBITAL VELOCITY, AFTER MECO, 
THE ET IS SEPARATED FROM THE ORBITER AND ALLOWED TO IMPACT IN THE 
OCEAN, THE ET IS NOT REUSABLE, THE FINAL VELOCITY INCREMENT REQUIRED 
TO ACHIEVE THE DESIRED ORBIT IS PROVIDED BY THE ORBITER MANEUVERING 
SUBSYSTEM (OMS). 

EACH OF THE THREE SPACE SHUTTLE MAIN ENGINES (SSME) OPERATES WITH A 
FIXED NOZZLE AREA RATIO OF 77.5:1 AT A MIXTURE RATIO (LO2/LH2) OF 
6:1 AND A CHAMBER PRESSURE OF 3000 PSIA TO PRODUCE A RATED SEA-LEVEL 
THRUST OF 375,000 POUNDS AND A VACUUM THRUST OF 470,000 POUNDS. THE 
ENGINES CAN BE THROTTLED OVER A THRUST RANGE OF 65 TO 109 PERCENT OF 
THE RATED THRUST LEVEL, ALLOWING ORBITER ACCELERATION TO BE LIMITED 
TO 3 g's. THE ENGINES ARE CAPABLE OF BEING GIMBALED +10.5 DEGREES 
35 ct CHASE. +8.5 DEGREES IN YAW FOR FLIGHT CONTROL DURING THE ORBITER 

OOST PHASE. 

THE ET SUPPLIES, THROUGH THE ORBITER MPS, 1,550,000 POUNDS OF USABLE 
ASCENT PROPELLANTS REQUIRED FOR SSME OPERATION, FIVE MPS FLUID LINES 
INTERFACE WITH THE ET THROUGH DISCONNECTS LOCATED AT THE BOTTOM OF THE 
ORBITER AFT FUSELAGE. THREE HYDROGEN DISCONNECTS ARE MOUNTED ON A 
CARRIER PLATE ON THE BOTTOM LEFT OF THE ORBITER, AND TWO OXYGEN DIS- 
CONNECTS ARE MOUNTED ON THE BOTTOM RIGHT. GROUND SERVICING OF ALL MPS 
FLUIDS IS PROVIDED THROUGH UMBILICALS ON BOTH SIDES OF THE AFT FUSELAGE; 
HYDROGEN IS SERVICED FROM THE LEFT SIDE AND OXYGEN FROM THE RIGHT SIDE. 
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MPS HELIUM MASSES 

The following lists the nominal, maximum and minimum éxpected Helius 
System masses at T,7 10 seconds (GSE helium fill terminate). 

Case 

Nominal 

Maximum 

Minioum 

  

  

6 

Pressure & 
Sub-Systen temperature. 
Location (PSIA) ("R) 

SSME Supplies 
Mid-body &,150 580 
£t~fuselage &, 150 500 

SSME Subtotal 

Paéu. Supply 4,300 500 

Total Helium Systen 

SSME Supplies 
Mid-body 4,350 
Aft-fuselage 4,350 

SSME Subtotal 

Paeu. Supply 4,450 

Total Helium System 

SSME Supplies 
Mid-body 4,000 
Aft-fuselage 4,000 

SSME Subtota? 

Pneu. Supply & ,000 

Total Helium System 

T° 2.8 seconds before SRB ignition 

500 
470 

470 

600 
555 

555 

  

  

  

  

  

  

  

  

  

Voluse Mass . 
(ft) (ibs) 

66.24 157.42 
14.25 37.70 

80.49 195.12 

4.75 13.06 

$5.24 208.18 

66.24 183.95 
14.25 42.65 

80.49 226.40 

4.75 14.43 ° 

$5.24 200.83 

66.24 147.98 
14.25 34.32 

80.44 182.30 

&.75 11.44



em ee. oh COED mat 

STS-2 BURN TIMES 
6 

The following Orbiter SSME boost burn times were uged in this pre- 

diction. T, ig nominally 2.8 seconds prior to SRB ignition. 

  
  Flight Profile SSME Burn Times (From To) 

Nominal (3)513.3 sec. each 

{Orbiter enters planned 

orbit) 

*AOA yO | | (1) 260.5 seé. (2) 626.4 sec. each 

(Abert Once Around) 

RATO Ci) 268.1 see. (2) 643.9 sec. each 

(Abort te Orbit) 

RILS (f) 2.8 (2) 792.6 sec. each 

(Return to Landing Site) 

*These flight profiles are part of the Press to Neco (PTM) boost options. 

IV—4 
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LOX FEED SYSTEM 

  

  

  

V41X133S8 CLOSED 

¥41P1130C 
V41T1131C 
¥41X1134Xx 
¥41X1135E 
¥41P1230C 
¥41T1231C 
¥41X1234X. 
V41X1235E 
¥41P1330C 
V41T1331C 
¥41X1334X 

- ¥41X1335E 
¥4171528A 
¥41X1529Xx 
¥41X1530X 
¥41P1533C 
V41X1534Xx 
V¥41X1555x 
V41X1556Xx 
¥41X1557x 
V¥41X1558Xx 

      

V41P9195A,* 
V41P9295A,* 
V41P9395A 
-V41P9400A 

* 

              

  

ev | OABITEA — Vdixissex OPEN 
DISCONNECT V41x1830% CLOSED A 

Vé1X1829X CLOSED 8 

§ 

ICT. N_ 1535.5 ee —té | | | I %_1I2Z2, ¥,70, 2310 
' 5 viEw es 

iF ‘S 
A: 6 6° B NG NO ¢ PREVALVE 

V41X1934N OPEN 
¥41%1198E CLOSED 

" yatx1586x V61X1S87X 
ve1x1S86% + v41X1558X 

   

   
     

“¥ oV @ ? 

ox 
ViEwA - | 

ss '¥84044900 X1422 
| 4 Gwe 11 v41T2991C K1498 

eve No 2 PREVALVE V41P9195A X,1423 
41X1 , 

¥SIX121S8 CLOSED tg V4G1P123906 X_ 1445 | 
ENG NO 3 PREVALVE | " 4 V41T1Z31C xo saas Ena 2 
V41X1334X% OPEN V41PTzIEA X_1423 

V41P 13900 X, 1448 
~—omme YAITIIIIC X14468 | ENG 3 

V41PS295.4 X,1444 

X%_ 1483 EMG 2 INTERFACE 
%01483 ENG 3 INTERFACE 

P1 ENG 1 INLET PUMP PRESS, O TO 300 PSIA (INSULATED) 
Tl ENG 1 INLET PUMP TEMP, ~305 TO -255 DEG F 
X16 ENG NO. 1 LOX PREVALVE OPEN, ON-OFF EVENT 
X19 ENG NO. 1 LOX-PREVALVE CLOSED, OFF-ON EVENT 
P2 ENG 2 INLET PUMP PRESS, O TO 300 PSIA (INSULATED) 
T2 ENG 2 INLET PUMP TEMP, -305 TO -255 DEG F 
X17 ENG NO 2 LOX PREVALVE OPEN, ON-OFF EVENT 
X20 ENG NO 2 LOX PREVALYE CLOSED, OFF-ON EVENT 
P3 ENG 3 INLET PUMP PRESS, O TO 300 PSIA (INSULATED) 
T3 ENG 3 INLET PUMP TEMP, -305 TO -255 DEG F 
X18 ENG NO 3 LOX PREVALVE OPEN, ON-OFF EVENT 
X21 ENG NO 3 LOX PREVALVE CLOSED, OFF-ON EVENT 
T4 FEED MANF DISC TEMP, -305 TO -255 DEG F 
MPS LOX FEED DISC YLY OPEN, OFF-ON EVENT 
MPS LOo FEED DISC WLY CLOSED A, OFF-ON EVENT 3 _- 
P4 FEED MANIFOLD PRESS, 0 TO 300 PSIA (INSULATED) 
MPS LOo FEED DISC VLV CLOSED B, OFF-ON EVENT 
X1 LOW LEVEL LIQ SNSR #1, WET DRY EVENT 
X1 LOW LEVEL LIQ SNSR #2, WET ORY EVENT 
X3 LOW LEVEL LIQ SNSR #3, WET DRY EVENT 
X4 LOW LEVEL LIQ SNSR #4, WET DRY EVENT: 
P207 ME-1 LPOTP INLET PRESS (POGO), -20 TO +420 PSI 
P208 ME-2 LPOTP INLET PRESS (POGO), -20 TO +20 PS! 
P209 ME-3 LPTOP INLET PRESS (POGO), -20 TO 420 PSI 
P213 FEED MANIFOLD PRESS (P0GO), ~20 TO +20 PSI 

X45 " 
ENG ¢ INTERFACE 

  

_ Viel 
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be
n 
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s
 

28
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a e 

4 

BiMconwhkeec#®r. “8 

J” PREOL INE 

MANIFOLD 

Pitt & DRAIN Line 

seam “| 
LOX FEEDLINE Pi 7 

- MELIE® ESO VALVE > QUTROARO FILL & 
VSIX1S41E OPEN DRAIN VALVE 
¥41X1S438 CLOSED VEIRISISE OPEN 

¥4£122814R CLOSED 

¢. "© HESARD PILL & 
| PREVALVE PRAIW VALVE 

3 PLACES 42% 1908" CLOSED 
| ¥41K1S10E OPEN 

== ENGINE NO.3 =“, 
ONTERP ALE | 

| a . ‘ENGINE WO. 4 
ENGINE HG. 2 , : 
INTERFACE , . e INTERFACE 

V41x1509X  MPS-LOX INBD FILL VLV CLOSED, OFF-ON EVENT 
V4iX1510E  MPS-LOX INBD FILL VLV GPEN, OFF-ON EVENT 
V41X1513E § MPS-LOX OUTBD FILL VLV OPEK, OFF-ON EVENT 
V41X1514X- MPS-LOX QUTBD FILL WLY CLOSED, OFF-ON EVENT 
V4IX1581E MPS-LOX FEEDLINE RELIEF SOV OPEN, OFF-ON EVENT 
V41X1542E § MPS-LOX FEEDLINE RELIEF SOV CLOSED, OFF-ON EVENT 
V41P9508X MPS@LOX FILL LINE PRESS, O TO 200 PSIA (INSULATED) 

nn Pp we - eo 
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VaITBICSA 

LOz BLEED CHECK VALVE / 

Loy BLEED DISCONNECT 

yaiTecota- 

  

%_1338 

¥41x1580X . 
v41X1581X 
V4 1X1587E 
¥41X1811X 
V41X181BE 
¥41X1821X 
V4 1X182BE 
¥41T9001A 
v4 1P9108X 

- V8 1T9109A 
v4 1P920BA 
v4 1T9209A 
v4 1P9308A 
V4 1T9309A 

a 

Y 
f/ POGO ACCUMULATOR ~ 

RECIAC VALVES 

SLV 1 V41X1811X OPEN 

oe. 

FOS kn \ oF "CHECK VALVE ‘ 
aie \ 

IY LO, OVERBOARD § yaiTez00A 

      

    

  

    
      

  

   
   

   

  

£nG NO. 3 

Settee 

alten! 

San 

é Ve1PEICSA 

A “> YS1TSIOSA 

TI —1O> BLEED CHECK VALVE 

   
\ 
im’.     ‘ A | 

LO2 BLEED . 

BLEED VALVE é 
vaix1soax CLOSED AY 41782084 
V41xX1581% CLOSED SB 
V4IX1SE7E OPEN ENG NO. 2 

   
V41X1818E CLOSED 

. VLV 2 V41R78Z1X OPEN 
V4ix1e23E CLOSED 

17” DISCONNECT 
VALVE 

x74 MPS LO2 
X75 MPS LO 
X73 MPS LOo 
X69 MPS LO9 
X70 MPS LOo 
X71 MPS LOZ 
X72 MPS LO2 

OVERBOARD B/V CLOSED A, CLOSE EVENT 

OVERBOARD B/V CLOSED B, CLOSE EVENT 

OVERBOARD B/V OPEN, OPEN EVENT 

ACCUM RECIRC VLV 1 OPEN, OFF-ON EVENT 

ACCUM RECIRC VLV 1 CLOSED, CLOSE EVENT 

ACCUM RECIRC VLV 2 OPEN, OFF-ON EVENT 

ACCUM RECIRC VLV 2 CLOSED, CLOSE EVENT 

7219 ACCUM RECIRC MANF TEMP, -325 TO +300 DEG F 
P235 E-1 LO> BLEEDLINE PRESS, 0 TO. 300 PSIA (INSULATED) 

T201 E-1 LO> BLEEDLINE TEMP, -325 TO +300 DEG F 
P236 E-2 LO BLEEDLINE PRESS, 0 TO 300 PSIA (INSULATED) 
1207 £22 LOp BLEEDLINE TEMP, -325 TO +300 DEG F 
P237 £-3 LO> BLEEDLINE PRESS, O TO 300 PSIA (INSULATED) 
T20B E-3 LO> BLEEDLINE TEMP, -325 TO +360 DEG F 
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LOX PRESSURIZATION 

o *. 

| aaa “t TAI TROASA ; 

{KONO KEE 
framan] AUX PRESS 

LOX TANK 

    

T4&1P9046A 
T41TS048A 
V4ITIIZIA 
V41T1271A 
V4ITIS7IA 
V41P1564A 
V41P15904 
V41PS405A 
V4iT9428A 

ENGINE ¢ 

  

  
Verrenosa~ a4 

T6 PRS & CVI2 

     
t J 

_! 4 

evit eve ) 
varity  VaITITIIA VaiTIS7IA 

  

ENGINE 2 ENGINE 3 

P30] GOX ORIFICE INLET PRESS, O TO 1000 PSIA 
T301 GOX ORIFICE INLET TEMP, "160 TO +790 DEG F 

    

TS MPS-ENG NO 1 GOX PRESS OUTLET TEMP , 
TJO MPS-ENG NO 2 GOX PRESS OUTLET TEMP, 
T11 MPS-ENG NO 3 GOX PRESS OUTLET TEMP, 

-150 TO +650 DEG F_ 
=150 TO +650 DFG F 
=150 10 +£50 DEG F 

P22 MPS-LOX SYSTEM DIFFERENTIAL PRESS, 40 TO 70 PSID P20 MPS-LOX DISCONNECT PRESS, 0 TO 1000 PSIA 
P204 MPS LOo REPRESS MANF PRESS, 0 TO 100 PSIA 
T211 MPS GOX PRES DISC TEMP, -150 TO +650 DEG F 
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ORBITER FUEL FILL AND DRAIN LINE 

p> DISCONNECT 

PREVALVE =~ 
3 PLACES 

ENGINE NO. 2 
iwTERPACE 

V41P94074 —— 
é 

e 

V41X1388E 
V41X1389% 
V41X1409E 
V41X1410% 
VAIXI441E 
V41X1442E 
V41P9407A 

      

Qui... 

=> 99° ELEDLING 

  

   
   

          

V42X1401E OPEN 

   
<= INSOARS FILL & 

BAAIN VALVE 
VA1X1403E OPEN 
V61X%1410X% CLOSED 

‘en PILL & DRAIN LINE 

L GUTBOARD FILL & 
BRAIN VALVE 
V4IX13B8E OPEN 
¥41X1389X ELOSED 

MPS<LHo OUTBD FILL VLV OPEN, OFF-ON EVENT 
MPS-LHo OUTBD FILL VLV CLOSED, OFF-ON EVENT 
MPS-LHe 
MPS-LHo 
MPS-LHo FEEDLINE RELIEF SOV OPEN, OFF-ON EVENT 

_ MPS-LHa FEEDLINE RELIEF SOV CLOSED, OFF-ON EVENT 
MPS LHo FILL LINE PRESS, O TO 100 PSIA (INSULATED) 

INBD FILL VLV OPEN, OFF-ON EVENT 
INBD FILL VLV CLOSED, OFF-ON EVENT 

ViI-6 

77 MANIFOLD 

= ENGINE NO. 3 

    ~' ts FeeDUINE = \ 
meLigr 0 vatvet 

V41X1442% CLOSES       
” “eENGINE NO. 5 

w
e
t
 

Lie
 

p 
y 

i 
4 

: 
a 

v 

 



  

RECIAC VALVE 1 
V41X1509F OPEN 
V4IXIT108 CLOSED 

RECIAC VALVE 3 
V41X13038E OPEN 
V41X13108 CLOSED 

iMo FEED MANIFOLD —~>\, 

V41X1109E 
V41X1110E 
V4IRI115A 

-¥41X1209€ 
V41X1210€ 
V41R1215A . 
V41X1309E 
V41X1310E 
V41R1315A 
V41X1419E 

. V41X1420E 
V41xX1453E 
V41X1456X 

_ ¥41P9000A 
é 3 V41P9104A 
Ne V41P9204A 

VS1P930SA 
V41P9409A 

  

LM @NG NO. 1 FE roume/~ 

    

  

     

    

LH2 RECIRCULATION SYSTEM 

_ VEIT OSA 

    
ENG 1 INTERP ACE e , 

RECIRCULATION Pues 

  

V41R111SA 
VaIRtZ1SA v 

R V41R1315A " 

Loo FILL AND DAAIN LINE 

ae af” © Op eee oee a of 

$4 = 

eg IED & @ _—= 

VSITIRAA TD £ — uy TOPPING VALVE 
S—tncs = aT am, VEIXIARIE OF EN 

iTeAface LL JS \, V4iX1488X CLOSED 

mt JENG NO. 2 LH2 REEDLINE 
A a - om ne 

\ \ Ny : 12> ValTS2044 

RECIAC VALVE 2 | IS — 
V41X12098 OPEN 

- V¥41X%1310£ CLOSED i 
\ varresoea — ey 

ihe 

2ENG 2 INTERFACE 

V41P90008 
\ & 

> RECIAC DISCONNECT VALVE 
VaIX1418E£ OPEN 
V41X1420€ CLOSED 

ASTUAN LINE 
TO FURL TANK 

e
e
 

| 
/ iv Y SU

SE
 
go
re
 o

o 
and

l 

7" 

MPS-ENG NO 1 Liz RECIRC VLV OPEN, OFF-ON EVENT 
MPS-ENG NO 1 LH> RECIRC VLV CLOSED, OFF-ON EVENT 
MPS-ENG NO 1 LH2 RECIRC PUMP SPEED, O TO 20K RPM 
MPS-ENG NO 2 LHo RECIRC VLY OPEN, OFF-ON EVENT 
MPS-ENG NO 2 LH> RECIRC VLV CLOSED, OFF-ON EVENT 
MPS-ENG NO 2 LHo RECIRC PUMP SPEED, 0 TO 20K RPM 
MPS-ENG NO 3 LHo RECIRC VLV OPEN, OFF-ON EVENT 
MPS-ENG NO 3 LH> RECIRC VLV CLOSED, OFF-ON EVENT 
MPS-ENG NO 3 LH> RECIRC PUMP SPEED, 0 TO 20K RPM 
MPS-LH» RECIRC DISC VLY OPEN, OFF-ON EVENT 
MPS-LH> RECIRC DISC VLV CLOSED, OFF-ON EVENT 
MPS-LH> TOPPING VLY OPEN, OFF-ON EVENT 
MPS-LHS TOPPING VLV CLOSED, OFF-ON EVENT 
LH> RECIRCN RTN MANF PRESS, O TO 109 PSIA (INSULATED) 
MPS ME-1 LHo RECIRC RETURN TEMP, -430 TO -405 DEG F (INSULATED) 
MPS ME-2 Lp RECIRC RETURN TEMP, -430 TO -405 DEG F (INSULATED) 
MPS ME-3 LH> RECIRC RETURN TEMP, -430 TO -S05 DEG F (INSULATED) 
MPS LHp REPLENISH/RECIRC TEMP, -430 TO -05 DEG F (INSULATED) 
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V41T94294 
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~LH2 PREPRESSURIZATION & PRESSURIZATION SYSTEM     

     

      
ev 13 

      

  

  
  

  

        
   

. VEITIICIA VeITIZG1A 

ENGINE § ENGINE 3   

P302 GHo ORIFICE INLET PRESS, O TO 3000 PSIA 
T302 GH> ORIFICE INLET TEMP, ~160 TO +340 DEG F 
PS MPS-ENG NO 1 on OUTLET PRESS, O TO S000 PSIA 
T13 MPS-ENG NO 1 GHo PRESS OUTLET TEMP, -325 TO +500 DEG F 
P10 MPS=ENG NO 2 GHo OUTLET PRESS, 0 TO 5000 PSIA os 

T14 MPS-ENG NO 2 GHo PRESS OUTLET TEMP, -325 TO +500 DEG F 
P11 MPS-ENG NO 3 GHo OUTLET PRESS, 0 TO 5000 PSIA 
T15 MPS-ENG NO 3 GHo PRESS OUTLET TEMP, -325 70 +500 DEG F 

PZ3 MPS-LHo SYSTEM DIFFERENTIAL PRESS, OQ TO +3 PSID 
P21 MPS-GH> DISCONNECT PRESSURE, 0 TO 1090 PSIA 
P205 MPS-LHo REPRESS MANF PRESS, 0 TO 100 PSIA 
1212 MPS-GHo PRESS DISC TEMP, -325 TO +300 DEG F 
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DISCONNECT — SS. = - Ne” e 2% | 
17 INCH 8 ‘f**—m fw ‘\ Yi / &- THT (SPA Sn 

LH2 Hi -POINT BLEED LINE 

| : o” »- F> 

HI-POINT BLEED —-(? —vaiteessa A x 7 fr: 
VALVE t SY \_°’ fof 

V41X1468E OPEN ie | / ni , Aud V41X1469B CLOSED in : IT 

IL FUEL FILL ANO 

  

DRAIN LINE 

2 A 

AY 

_ DISCONNECT ORB/GROUND 

HIGH POINT BLEED 

V41X1468E Uta Hl POINT BLEED OPEN IND, OFF-ON EVENT VAIXIA69E LN HI POINT BLEED CLOSED IND, OFF-ON EVENT V41T9435A 230 LHz HI POINT BLEED TEMP, -430 TO -405 DEG F 
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V41P1150C 
V41TI1S1A 
V41T1152A 
V41P1154C 
V41X1158E 
V41X1159E 
V41X1164E 
¥41X1170£ 
V41P1250C 
V41T1251A 

-¥41T1252A 
V41P1254C 
V41X1258E 
¥41X1259E 
V41X1264E 
V41X1270E 
V41P1350C 
V41T1351A 
V41T1352A 
¥41P1354C 
V41X1358E 
V41X1359E 
V41X1364E 
V41X1370E 
¥41P1600A 
V41T1601A 
V41P1605A 
V41X1614E 
¥41X1632E 
V41X1634E 
V41X1645E 
V41X1646E 
V4ITSI41A 
V41P9142A 
V41T9144A 
V41T9145A 
V41T9146A 
V4ITSZ21A 
V4179222A 
¥41T9223A 
V41T9225A 
V41T9241A 
V41P9242A 
V41T9341A 
V41P9342A 
V41T9346A 
V41P9404A 

MPS El M-FUS 41-IN HE TK TEMP, TOP, 

MPS HELIUM SUBSYSTEM 

P12 MPS-ENG NO. 1 HELIUM SUPPLY PRESS, 0 0 5000 PSIA 
T18 MPS E-1 AFT FUSLG HE SUPPLY TEMP, -325 TO 300 DEG F 
MPS E-1 MID FUSLG HE SUPPLY TEMP, ~325 TO 300 DEG F 
P16 MPS ME-1 HELIUM INTERFACE PRESSURE, 0 TO 1000 PSIA 
MPS-El HE ISLN VLV 1 OPEN PWR ON, OFF -ON EVENT 
MPS-E1 HE ISLN YLV 2 OPEN. PWR ON, OFF-ON EVENT 
MPS E1 HE INTCON IN/OPEN PWR ON, “OFF-ON EVENT 
MPS E1 HE INTCON OUT/OPEN PWA ON, OFF-ON EVENT 
P13 MPS<ENG NO. 2 HELIUM SUPPLY PRESS, QO TO 5000 PSIA 
T19 MPS E-2 AFT FUSLG HE SUPPLY TEMP, -325 TO 300 DEG F 
MPS E-2 MID FUSLG HE SUPPLY TEMP, ~325 TO 300 DEG F 
Pi7 MPS ME-2 HELIUM INTERFACE PRESSURE, 0 TO 1000 PSIA 
MPS-E2 HE ISLN VLV 1 OPEN PWR ON, OFF-ON EVENT 
MPS-E2 HE ISLN VLY 2 OPEN PWR ON, OFF-ON EVENT 
MPS E2 HE INTCON IN/OPEN PWR ON, OFF-ON EVENT 
MPS E2 HE INTCON OUT/OPEN PWR ON, OFF-ON EVENT 
Pi4 MPS-ENG NO. 3 HELIUM SUPPLY PRESS, O TO 5000 PSIA - 
T20 MPS E-3 AFT FUSLG HE SUPPLY TEMP, -325 TO 300 DEG F 
MPS E-3 MID FUSLG HE SUPPLY TEMP, -325 TO 300 DEG F 
P18 MPS ME-3 HELIUM INTERFACE PRESSURE, 0 TO 1000 PSIA 
MPS-E3 HE ISLN VLY 1 OPEN PWR ON, OFF -ON EVENT 
MPS-E3 HE ISLN VLY 2 OPEN PWR ON, OFF-ON EVENT 
MPS E3 HE INTCON IN/OPEN PWR ON, OFF-ON EVENT 
MPS E3 HE INTCON OUT/OPEN PWR ON, OFF-ON EVENT 
P15 MPS-PNEUMATIC VL¥ HE SUPPLY PRESS, 0 TO 5000 PSIA 
T17 MPS-PNEUMATIC VLY HE BOTTLE TEMP, -325 TO 300 DEG F 
P19 MPS PNEU VLV HE RGLTR OUTLET PRESS, O TO 1000 PSIA 
MPS-PNEU CROSSOVER 2 OPEN PWR ON, OFF-ON EVENT 
MPS-HE SPLY BLWON 1 OPEN PWR ON, OFF-ON EVENT 
MPS-HE SPLY BLWON 2 OPEN PWR ON, OFF-ON EVENT 
MPS-PNEU HE ISLN VLV 1 OPEN PWR ON, OFF-ON EVENT 
MPS-PNEU HE ISLN VLY 2 OPEN PWR ON, OFF-ON EVENT 
MPS ME-1 HELIUM INTERFACE TEMP, -75 T0 175 DEG F 
MPS ME-1 HE REGULATOR OUTLET PRESS, 0 TO 1000 PSIA 
MPS El M-FUS 26-IN HE TK TEMP, SIDE, -7§ TO 300 DEG F 

-/§ TO 300 DEG F 
MPS El M-FUS 41-IN HE TK TEMP, BOT, -/§ TO 300 DEG F 
MPS ME-2 PORT AFT HE TK SURF T 1, -75 TO 300 DEG F 
MPS ME-2 PORT AFT HE TK SURF T 2, -75 TO 300 DEG F 
MPS ME-2 PORT AFT HE TK SURF T 3, -75 TO 300 DEG F 
MPS ME-2 PORT AFT HE TK BOSS T 1, -75 TO 300 DEG F 
MPS ME-2 HELIUM INTERFACE TEMP, -75 TO 175 DEG F 
MPS ME-2 HE REGULATOR OUTLET PRESS, 0 TO 1000 PSIA 
MPS ME-3 HELIUM INTERFACE TEMP, -75 70 175 DEG F 

- MPS ME-3 HE REGULATOR OUTLET PRESS, 0 TO 1000 PSIA 
MPS E-3 M-FUS HE TK TEMP, BOT, -75 TO 300 DEG F 
MPS PNEU ACCUM PRESSURE, QO TO 1000 PSIA 
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OMRSD REQUIREMENTS FOR TEE OPENING 
AND CLOSING OF MPS VALVES (AMBIENT TEI). 

| Responsé Tise 
Valve Open Close 

*LH2 & LO2 prevalves 1.5 see. wax. 95 + 0.2-0.45 sec 

LH2 & LO2 feedline relief 1.5 see. max. 3.0 sec max 
solenoid valves . 

*LH2 & LO2 inboesd and | 
outboard fils and 7.0 + 2-4 $6¢ 720 + 2—4 See 
drain valves | 

*LO2 & LH2 feed dige. valve 1 to 6.1 Sé€e | 3 $éc max 

LH2 topping valve 1.0 sec. max. 1.0 sec max 

LH2 recirculation puap 1.0 sec. max : 1.0 sec max 
valves 

LH2 RTLS inboatd acd outboard 1.0 s@e. max | 1.0 8éc max 
dump valve . 

LH2 hi poine bleed waive 1.0 sec. max. 1.0 se¢ max 

*LH2 recirculation | §.1 @ec. max. | 2.3 $ec max 
discennéce valve 

a LO2 POGO saccunulator 075 $@C. Max. e5 $@c max 

récirculation valves 
1 & 2 | 

LO2 ovérboacd bleed valve 75 8é@é. thax. 5 $é@c max 

*Biestable valves: 

VittI-1
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28 Sees = q 

16 Sees 

f
e
o
G
}
 

c
o
}
 6 

J
 

o 

0 10 Sees 

mY
 

a 

Q °.5 Secs 

To = 6.5 Sees 

T, ~ 6 Secs 

T, ~ 3 Secs 

J
 a 4 Sees 

T. - 3.8 Sees 

=
 

O 

§ 3.680 Sees 

To ~ 3.560 Secs 

Ty + 0.64 Sees 

To + 2r3.26 Secs 

avaxinun allewable 

  

REMUNDANT SET LAUNCH SEQUENCE 

Sequence EsTise fot 
Time (Secs) Event (Secs) 

0 

&g 

15 

15.5 

16.5 

9.5 

3.0 

19 

@ : 

20 

21 2.5 

i 

21:2 

21.340 

, 21.460 

25.64 44" 

28.28 2.64** 

e*Starts at Pe > 90% for ail engines 

VilI<-2 

1. 

le 

Le 

Le 

ls 

Zs 

3 

Le 

. do 

26 

Le 

1. 

Le 

1. 

le 

Ze 

Event 

Cn Board Redundant Set 
Launch Sequence Enabled 

Close LOy and LH» Outboard 
Fill/Draia Valves 

Terzinate Helium Fill 

Open LO Aceunulater 
Recirculation Valves (2) — 

Opén Ly Prévalves (3) 

Verify LO, and LH, Outboard 
.Fill/Desin Valves Closed 

Verify LO, Aceusulator 
Recirculation Valves Open (2) 

Turn off LE, Recirculation 

Puaps (3) 

Close LE, Recirculation 
Valves (3) 

Close Lo High Point Bleed 
Vaive 

Close L02 Overboard Bleed 

Valve a 

Verify Liy Prevaives (3) 
Open 

Verify LO, Overboard Bleed 
Valve Closed 

Start Engine 3 

Start Engine 2 

Start Engine 1 

Verify all Engine’s Pe > €3% 

Fire SRu's 

On Next Pass, Fire Unbilical 
Release 

 



  

NOMINAL 
MIS SION TIME 
(MINS 3 SECS) 

To 

To 

To 

Te 

to 

To 

00:00* 

+ 9¢ 00:00.3 

+ 00:32 

+ 1:00 

+ 2:06. 

+ 8:36 . 

» + 8242 

dp 8244.2 

4 8348.1 

Te ~ 8250.1 | 

To 

*The countdown elock igs téset to 0 at SRM ignition. 

+ 9202 

SSME OPERATIONS SEQUENCE 

SEQUENCE TIME 
§SECS) 

1. 16** 

6.06 

8.06 

20.00 

1. 

1. 

1. 

le 

1. 

1. 

le 
2. 

i. 

1. 
26 

le 

1. 
Ze 

EVENT 

SRM Ignition 

Liftoff 

Throttle to 652 

Ramp Eagines to 1002 

SRE Separation 

Throttle ¢6 652 

MECO 

Open "Intven in” for B1, E2, E3 

Close LO2 Prevalves (3) 

Close tH2 Prevalves (3) 
Close LH2 Recireulation 
Disconnect Valve **# 

> a 

Remove LOZ and LB2 Prevalve 

Clese Commands 

Close “Intr’en"” in for El, E2, E3 
Terminate Sequence 

Clock at SRM 
ignition is Ty + AY 3.28 seconds in launch sequence. 

kei, 

y 

eae], 

Time after GPC receives message that engine is in shutdown phase. 
This time is 4.9 seconds for an engine that ig shut down prior to MECO. 

If an engine is shut down pricr to MECO, this action cceurs 5.9 seconds 
after that engine is shut down. 

VIIT<=3 

@-7-&



EXTERNAL TANK SEPARATION SEQUENCE 

  
  

ROMTNAL 

MISSION TIME SEQUENCE TLE | 
(MINS © SECS) (SECS) EVENT 

T,+8347 9 | 0 Le » Open L02 and LH2 Feediine 
. - Relief Shutoff Vaives 

2. Werify all Prevalves 
Commanded Closéd 

T5+8248.9 i i. Close LO2 and LH2 Feediline 

, : Disconnect Valves 

T5+8:51.9 & 1. Fire ET/Umbilical Unilatch 
(lst Pass) 

2. ET/Umbilical Retract 
(2nd Pass) | 

3, Open RILS Inbd/Oued’d Dusp Valves 
(20d Pass) 

Torb 5704 9.5 1. Ara STR SEP PIC : 
2. Verify feediine dise. vivs. ¢losed 

To+6 288.9 AL 1. External Tank Separation 

— -T.4+9231.8 34 i. Close RTLS$ Inbd/Outboard Duap Valves 
Ze End of Sequence 

 VITI=4 
@ 1-68 
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MPS MANIPOLD PRE SSURIZATION/OMS POD, AFI FUSELAGE PURGE = REENTRY 

EET* 

Hrs 3Hin 

8243 

10:00 

10:30 

10353 

13:00 

EET ¢ 

Time te Landing, 
Bre:Min 

2317 

° 1306 

0230 

0:07 

Le ° 

Le 

1. 

Le 

Le 

VIII-6 

Event 
& 

Crew performed function of syster 
setup for pressiirization: 

MPS He ISOL L (two) =- GPC 
I'CNECT L_ = IN OP 

CTR, R - IN CL 
MPS PNEU L ENG He XOVR -= OP 

Be ISOL =- GPC 
MPS MANF PRESS (two) = OP 

FILL/DRAIN LE INBD = OP 

OMS deorbit burn 

Entry interface (400,000 ft.alt.) 

‘Helium supply blowdown valves (2), 
lefe engine helium isolation valve 3, 
and pneumatic helium isolation valves J 
(2) opened by software at GRY = 4559 , 
ft/sec (® 110,000 fe-alt.). | 

LO, and LH, manifold pressurized 
and MPS pusge (ET Umbilical Cavity, 
ous Pod, Aft Fuselage) started by 
these ‘actions. 

Touchdown 

ENTRY ELAPSED TIME: A timeline efeated for entry related events. 

Foot  


