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TEMPLATE
(L-WEEKS)

DESIGN DRIVER:

KEY INPUTS:

OLD:
NEW:

KEY CUSTOMER:

, TOOLS:

FLIGHT DESIGN FLOW

FEASIBILITY 
|

ASSESSMENT

L-104 thru L-78
L-104  thru L-60

STS/CARGO
COMPATIBILITY

LIFT CAPABILITY
LAUNCH WINDOW
CONSUMABLES
MIX CARGO
EVALUATION

PRELIMINARY PIP
P/L DESIGN
REQUIREMENTS

® PREVIOUS FLIGHT
EXPERIENCE

® PROGRAM OFFICE
® PAYLOADS

e STANDARD DATA
® ANALYTIC

PROGRAMS.

CIR/CFP > ,

L-70 thru L-40
L-58 thru L-30

INITIAL PROFILE.DESIGN- CONFLICT |
RESOLUTION

® ASCENT
PERFORMANCE
LAUNCH WINDOW
CONSUMABLES/CG
DETAILED ONORBIT
PHASE ASSESSMENT

PIP
PRELIMINARY PIP
ANNEX
FDRD
FRD
SODS
STS CAPABILITY
PREVIOUS FLIGHT
EXPERIENCE

PROGRAM OFFICE
PAYLOADS
CAP
POWG/FLIGHT
TECHNIQUES

SYSTEM X
® PHASE ANALYSIS

PROGRAMS

~ OFP

L-38thrulL = 0
L -34 th ru l  = 0

END-TO-END
.. PROFILE DESIGN

 FLIGHT/SIM'
RECONFIGURATION

DETAILED PROFILE ALL PHASES
INITIALIZATION OF FSW, MCC,
AND SMS

PIP/ANNEX
FORD/FRD
SODS MASS PROPERTIES
SODS ASCENT SHAPING
FSW B/L
GRD SW B/L
OPS CAPABILITIES/
REQUIREMENTS

FSW
MCC
SMS
CAP/FDF

DETAILED 3D/6D SIMS



REQUIREMENT ANALYSIS

THE PROCESS OF INTEGRATING EXTERNALLY LEVIED REQUIREMENTS, RESULTS OF INTEGRATED
PROFILE DESIGN, STANDARD GROUNDRULES, AND STANDARD PRODUCTS INTO A PRODUCTION
INITIALIZATION PACK. THIS PACK WILL CONTAIN ALL THE INFORMATION REQUIRED TO GENERATE
A PROFILE AND ASSOCIATED PRODUCTS.



INTEGRATED PROFILE DESIGN

~ THE PROCESS OF INTEGRATING EXTERNAL REQUIREMENTS, HARDWARE/SOFTWARE CAPABILITIES,
STANDARD GROUNDRULES, STANDARD PHASES, AND STANDARD PRODUCTS INTO AN
ACCEPTABLE PROFILE. THIS PROCESS INVOLVES AN ITERATIVE EXCHANGE WITH THE
REQUIREMENT ANALYSIS FUNCTION. A FINAL QA OF ALL PRODUCTS IS ALSO REQUIRED.



QUALITY ASSURANCE

THIS PROCESS INCLUDES VERIFICATION THAT THE PROFILE AND ASSOCIATED PRODUCTS SATISFY
THE REQUIREMENTS, CAPABILITIES, AND LIMITATIONS LEVIED IN THE EXTERNAL REQUIREMENTS
AND SUMMARIZED IN THE PRODUCTION INITIALIZATION PACK. THE PRIMARY QA WILL BE
PERFORMED AS AN INTEGRAL PART OF PRODUCT GENERATION. ADDITIONAL QA WILL BE
PERFORMED AS A PART OF THE PROFILE DESIGN FUNCTION.



FEASIBILITY ASSESSMENT CIR/CFP

Lo"  I | Lom TT  TES

{REQUIREMENTS #1 } {” REQUIREMENTS #2 1
A padre - N ~ 7 PRODUCT 1 |

v NO 
: 

|
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(PD) o ¢ PRODUCT 3

PRODUCT 4 |

REQUIREMENT
ANALYSIS (RA)

OFP (CYCLE 1) OFP (CYCLE 2 thru N)

a WSS GES SES
, °  ~N

C REQUIREMENTS # := )  ) V /  PTI DESCRIPTION |

NO PRODUCT 2 |

YES PROFILE 
[BE oS  = GENERATION NE  | |  raoroDUCTS | )  FLIGHT

PRODUCT 4 }
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|

{  FROMCIR/ICFP ) 
|~ 7 CONSUMABLES
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EXTERNAL REQUIREMENT
SOURCES

SHUTTLE SYSTEM CAPABILITIES
ee SOFTWARE BASELINE
ee FDRD
ee FRD
oe SODS (PERFORMANCE)
ee SODS (MASS PROPERTIES)
ee AERO TAPES
ee SODB

PAYLOAD
DEFINITION/REQUIREMENTS
oo PIP
eo PIP ANNEX

BASIC/FINAL CAP

" SUPPORT SYSTEM CAPABILITIES
ee NORAD PRD
ee MCCICD
ee SMS ICD
ee GROUNDSTATION PRD
se COMMUNICATION

SATELLITES CAPABILITIES
DOCUMENTS

OPERATIONAL CAPABILITIES
(STANDARD OR UNIQUE)
ee FLIGHT RULES
ee PROCEDURES
eo FLIGHT TECHNIQUES

PRODUCT REQUIREMENTS AND
ASSOCIATED SCHEDULE

SECURE FLIGHT CONSTRAINTS

OPERATIONAL FLIGHT DESIGN PHASE

PRODUCTION INITIALIZATJON

REQUIRE-
MENT

ANALYSIS
AND

INTEGRATED
PROFILE
DESIGN

> >

PACK
STANDARD GROUNDRULES AND
CONSTRAINTS

FLIGHT SPECIFIC GROUNDRULESAND CONSTRAINTS

LAUNCH -» LANDING PROFILE
SCENARIO

ASCENT SHAPING CRITERIA
(SODS)

MASS PROPERTIES (SODS AND
CONSUMABLES)

PAYLOAD REQUIREMENTS (FOR
EXAMPLE)
ee DEPLOYMENT RAAN
eo WEIGHTS
ee THERMAUATTITUDE
ee SENSOR
oe POWER
ee CONTINGENCY CAPABILITIES

ONORBIT SHAPING CRITERIA
ee LIGHTING FOR LANDING
ee EXTENSION DAYS
eo ALTERNATE LANDING SITES

AERO DATA TAPE

SW BASELINE

STANDARD  DATA/PRODUCTS
ee |-LOADS
ee TARGET LINES
ee SEP PROCEDURES
ee RENDEZVOUS PLAN

SECURE LIMITATIONS

SPECIAL QA REQUIREMENTS

REQUIRED PRODUCT LIST AND
ASSOCIATED SCHEDULE

~N

EXTERNAL PRODUCT
DELIVERIES

OFP FLIGHT SPECIFIC
GROUNDRULES AND
CONSTRAINTS

OFP DATA PACK

I-LOADS

MCCINITIALIZATION DATA

SMS DATA PACK

SUPERTAPE (CAP INITIALIZATION)
TRAJECTORY/ATTITUDE TAPE
(LIFT-OFF -» LANDING)

CAP/FDF INPUTS (ALL
DISCIPLINES)

RANGE SAFETY TAPES/DATA

LAUNCH COMMIT CRITERIA
MOD CONSOLE CHARTS

NORAD R-20 REPORT

FRR PRESENTATION

L-5 MONTH STATUS
(PRESENTATION)
FOR PRESENTATION

PAYLOAD DEPLOY DATA PACK

PAO DATA PACK

ONBOARD DISPLAY INPUTS

FLIGHT TECHNIQUES/PAYLOAD
WORKING GROUP/FLIGHT RULES
DATA PACK (AS REQUIRED)
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SUPPORT SYSTEM CAPABILITIES

CONCEPTUALF

EXTERNAL REQUIREMENT
SOURCES

SHUTTLE SYSTEM CAPABILITIES ®
ee FDRD
ee FRD ; L f

ee SODS (MASS PROPERTIES) Sa -
ee PREVIOUS FLIGHT/STANDARD : KX

SHAPING CRITERIA oo !  ®
ee SODB

PAYLOAD DEFINITION °
ee PIP
ee DRAFT PIP ANNEX

PRELIMINARY CAP

REQUIRE-
MENT

ANALYSIS
AND

INTEGRATED
PROFILE

"DESIGN

ee  GROUNDSTATION BASELINE
ee COMMUNICATIONS

SATELLITE CAPABILITY > >

OPERATIONAL CAPABILITIES
oe STANDARD PROCEDURE AND

TECHNIQUES
“ ee  PREVIOUS FLIGHT (MISSION ¢

SPECIFIC) .

PRODUCT REQUIREMENTS AND
ASSOCIATED SCHEDULES

SECURE FLIGHT CONSTRAINTS °

PRODUCTIONINITIALIZATION
PACK.

STANDARD GROUNDRULES AND
CONSTRAINTS _ Lo

FLIGHT SPECIFIC GROUNDRULES
AND CONSTRAINTS

ONORBIT PROFILE SCENARIO --.;

ASCENT SHAPING CRITERIA

MASS PROPERTIES (SODS AND
CONSUMABLES)

PAYLOAD REQUIREMENTS
oe DEPLOYMENT RAAN
se THERMAL/ATTITUDE

- ;  eo  SENSOR
eo  POWER (LIFETIME)

ee WEIGHTSee CONTINGENCY CAPABILITY
ORBITER SHAPING CRITERIA
ee LIGHTING FOR LANDING
ee EXTENSION DAYS
oo ALTERNATE LANDING SITES

SW BASELINE

STANDARD DATA/PRODUCTS
se SEPARATION PROCEDURES
ee RENDEZVOUS PLAN

SECURE LIMITATIONS

SPECIAL QA REQUIREMENTS

REQUIRED PRODUCT LIST AND
ASSOCIATED SCHEDULE

>

HT DESIGN PHASE

e FINAL
PROFILE
GENERATION

® PRODUCT
GENERATION

eo QA
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EXTERNAL PRODUCT
DELIVERIES

CFP DATA PACK (INCLUDES
FLIGHT SPECIFIC G/C)

"CAP INITIALIZATION TAPE

CIR PRESENTATION
ASCENT PERFORMANCE
TRAJECTORY (ASCENT -»
DESCENT)
CONSUMABLES
MASS PROPERTIES
FEASIBILITY ASSESSMENT
PRODUCT SCHEDULE



FLIGHT DESIGN MANAGEMENT

THE FLIGHT DESIGN MANAGER (FDM) IS RESPONSIBLE FOR MANAGING THE DEVELOPMENT OF A
PROFILE (AND ASSOCIATED PRODUCTS) THAT SATISFY CARGO REQUIREMENTS WITHIN STS
SOFTWARE, HARDWARE AND OPERATIONAL LIMITS. THIS RESPONSIBILITY INCLUDES THE
DEVELOPMENT OF THE CONCEPTUAL FLIGHT PROFILE (CFP) WHICH SUPPORTS THE CARGO
INTEGRATION REVIEW (CIR) AND THE OPERATIONAL FLIGHT PROFILE (OFP) WHICH SUPPORTS THE
SIMULATION AND FLIGHT RECONFIGURATION PROCESS. HE [IS DIRECTLY RESPONSIBLE FOR
MANAGING THE REQUIREMENTS ANALYSIS, PROFILE DESIGN AND QUALITY ASSURANCE
FUNCTIONS FOR HIS ASSIGNED FLIGHT.



FLIGHT DESIGN MANAGER SPECIFIC RESPONSIBILITIES

KNOWLEDGE OF CURRENT STS CAPABILITIES/LIMITATIONS AND THEIR INTERRELATIONSHIPWITH THE FLIGHT DESIGN PROCESS 
|

ee MANIFESTING
ee FLIGHT HARDWARE
ee FLIGHT SOFTWARE
ee GROUND SW (MCC/SMS/SAIL/SPF)
ee CAP
ee OPS TECHNIQUES/PROCEDURES

TECHNICAL KNOWLEDGE OF ALL DISCIPLINES OF FLIGHT DESIGN
ee DRIVERS/CRITICAL INPUTS (ALL DISCIPLINES)
ee |NTERRELATIONSHIP (ASCENT, DESCENT, CONSUMABLES, ETC.)
eo CRITICAL PATHS/MILESTONES/PRODUCTS

KNOWLEDGE OF FLIGHT DESIGN COMPUTER TOOLS
eo CAPABILITIES
oo | IMITATIONS
ee TURNAROUNDS



FLIGHT DESIGN MANAGER SPECIFIC RESPONSIBILITIES - Continued

INTEGRATION OF EXTERNAL REQUIREMENTS INTO A SET OF FLIGHT DESIGN GROUNDRULES
AND CONSTRAINTS
e® CARGO REQUIREMENTS
ee STS CAPABILITIES 

|

ee PRODUCT SCHEDULE

MANAGEMENT OF THE GENERATION OF BASIC PROFILE AND ASSOCIATED PRODUCTS TO
MEET MAJOR PROGRAM MILESTONES

MANAGEMENT OF THE QA PROCESS FOR THE BASIC PROFILE AND ASSOCIATED PRODUCTS

COORDINATION OF KEY INTERNAL/EXTERNAL PRODUCT MILESTONES



FLIGHT DESIGN MANAGER SPECIFIC RESPONSIBILITIES - Continued

POINT OF CONTACT FOR FLIGHT DESIGN WITH PRCB, MICB, FLIGHT TECHNIQUES, POWG,
FLIGHT RULES, L-5 MONTH, FOR, CIRD, CIR, AND OASCB WHICH REQUIRES THE ABILITY TO
COMMUNICATE/INTERREACT WITH PEOPLE AT VARIOUS TECHNICAL/MANAGEMENT LEVELS
ee LEVEL
e¢  DIRECTORATE
e¢  FLIGHT DIRECTOR
ee DESIGN ENGINEERS
e¢  PARA-ENGINEERS
e¢  CONTRACTORS
ee NASA CENTERS

RESPONSIBLE FOR KEY FLIGHT DESIGN DOCUMENTATION
eo GROUNDRULES AND CONSTRAINTS
ee CFP/OFP
e¢  FRR PRESENTATION
ee R-20 DAY NORAD REPORT
e¢  PAO PACKAGES



FLIGHT DESIGN MANAGER SPECIFIC RESPONSIBILITIES - Concluded

FLIGHT REPRESENTATIVE IN REAL-TIME (SPAN)

RESPONSIBLE FOR TRAINING OF “NEW” FLIGHT DESIGN MANAGERS
ee FLIGHT INTEGRATOR
ee ON THE JOB TRAINING



ASCENT FLIGHT DESIGN OVERVIEW

GLENN VENABLES
MDTSCO / DM3
MAY 1985
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ASCENT FLIGHT DESIGN OUTLINE
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ASCENT FLIGHT DESIGN GOALS

0 MAXIMIZE QUALITY TO ENSURE FLIGHT SAFETY

0 MINIMIZE RECONFIGURATION COSTS

o MINIMIZE THE NUMBER OF PRODUCTS
o MINIMIZE INTERRUPTIONS
o MAINTAIN STABLE LEVEL OF PRODUCTION
o STANDARDIZE PRODUCT DESIGNS

0 MAXIMIZE RESPONSIVENESS TO NSTSPO MANIFESTING

0 MAXIMIZE EFFECTIVENESS OF STS OPERATIONAL CAPABILITY

/
MDTSCO -HOUSTON MCDONNELL DOUGLAS

CORPORATION

: 2



INTRODUCTION

MDTSCO -HOUSTON : MCDONNELL DOUGLAS

CORPORATION



OVERVIEW OF ASCENT FLIGHT DESIGN

DATA BASE INPUTS

MANIFEST/ ONBOARD |
CONCEPTUAL OFP —>1  OFP SOFTWARE |—>! FLIGHT POST-FLIGHT

DESIGN PRODUCTION VERIFICATION SUPPORT | ANALYSIS

NEW REQUIREMENTS PRODUCT OUTPUTS
DEVELOPMENT AND 

|

VERIFICATION | >
TIME

MDTSCO -HOUSTON MCDONNELL DOUGLAS

CORPORATION

4



DM3 1985 MDTSCO STAFFING*

* INCLUDES SUPERVISION AND MANAGEMENT
** INCLUDES STAFFING FOR LON, OPTIONAL SERVICES, AND WIR.

MDTSCO -HOUSTON

ANALYSIS** | PRODUCTION

~ MANIFESTING/CFP DESIGN I OFP PRODUCTION 9 +(4 BTI)

NOMINAL I-LOAD DESIGN I "PRODUCTION ENGINEERING 4 +(4 BTI)

RTLS/TAL I1-LOAD DESIGN I DATA BASE/SOFTWARE REQMTS 3

AOA/ATO I-LOAD DESIGN I 16+(8 BTI)

SOFTHARE VERIFICATION I

FLIGHT SUPPORT 3

RANGE SAFETY ANALYSIS KL

27

/
MCDONNELL  DOUGLAS X

CORPORATION
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TECH INTEG

OFFICE

DM

NOTE:

ASCENT FLIGHT DESIGN DATA BASE INPUTS

SODS:

| WEIGHTS
MPS INVENTORIES
SRB'S
SSME'S
LAUNCH DATE
ASCENT WINDS
INCLINATION
VEHICLE STACK
THROTTLE SETTINGS
SOFTWARE BUILD
ASCENT AERO
QBAR VS MACH
ALPHA CONSTRAINT
QBAR * ALPHA VS MACH
ELEVON SCHEDULE
THRUST STRUCTURE

DEFORMATION
PRODUCTS :

| RNP
RFSMAT
ABORT TARGET LINES
ABORT CG DATA

INPUT ICD HAS IDENTIFIED 5000 PARAMETERS
1.5 MILLION DATA WORDS.

}

DATA
BASE E—

REPRESENTING

SODB:

LEVEL A GROUNDRULES:
| For

LAUNCH DATE 
|

LAUNCH TIME
ABORT OR NOMINAL SHAPED
MECO TARGETS
ABORT SITES

. ABORT MODE BOUNDARIES

SHUTTLE
DATA

SSME/OMS/RCS ENGINE MODELS] OFFICE
SSME/OMS/RCS CONSTRAINTS
VENT MODELS
AERODYNAMICS

ASSUMPTIONS

IMRB: | SSD
STANDARD I-LOADS
ONBOARD SOFTWARE DEFINITION

Se  are r pg .

Nr  r e ”  - oo

/

La J

6

SOFTWARE TOOLS: SOFTWARE
SYDS DEVELOPMENT

BRANCH
ADS

| SYSTEMS
ABORT MASS PROPERTIES |DIVISION|



® UNIVAC HOST

ASCENT FLIGHT DESIGN SOFTWARE TOOLS

® ~75% PROGRAMS ARE STAND-ALONE
® ADS EXEC - LEVEL A REQMTS ONLY

MDTSCO -HOUSTON

SHAULA NON
INTERFACE

-SVDS
-SCRT
505
SHAPER
-CARD
- ARL)
INTERACT, INPUT PROC
AME

| ET/SRB

WOAD
OESKGN

RILS  MASS
RLS DUMPS
A201
-RTLS Me CO UNE
TAL  MASS

- AL GM DUMPS
LTAL TARGET LINE
L FAL CGPS MASS
TAL  RTF TAL ROTAL
- POUNDER"
‘GC BIAS
- I CAL PICKER
- MASS RE TRIM
ROMA TQ FROC

- 4  04  QMS 172 BURN ITER
- ACA OS 2 0TM/ETG
MLCO STATE .

L GieAI uC i OAD PICKER
ENGINE OUT ILOAD PROC
|-AGT
-AUCRT SHAPING
“NOM ILUAD

ADS
EXEC

DATABASE
EXEC

-SIM.MDDE
SRB PRE~PROC
-SVDS
-SORT
~SUAPER

-SVDS LNCH DAY/DATE INIT
MASS PROPERTIES
-REFSMATS- ADBASE
LS0DS DATA
-$0DE DATA
F GROUND RULES/CONSTRAINIS
LILOAD ELLY
HILOAD WORKSHEET
L ILOAD SEARCH
LOAD COMPRESSOR

. AERO :

- WIND
ATM
- IMR
- ICO DATA DICTIONARY
- DICTIONARY OF REQD PROC INP.

ASCENT
QA

LILOAD QA
VERIFY PLOTS
~TRAJ SUMMARY
—QUAC PLOT
~GCRCUND TRACK
~1ILOAD FILTER

~SIV QA

"MENU
"DELAY"

HELP"Be

COMMAND INTERPRETER]

PRODUCTS

-POST-MCCO EVENT TABLE
‘DETAILED MNVR TABLE
- AF TERBURL PRE--BANK DATA- COMM DATA
6-D RUN QA SHEET

- CREW CHARTS
L GROUND TRACK
-0--TAPL
| TAL (INBOARD DISP
STD TRAJ DSP _- ONBOARD DSP? TIC MARKS- APS CONSUMABLES

ONBOARD DISP
FLIGHT DATA FILE

- MDDE BORY VEL
C STUCK THROTTLE
| HOOT LIMIT
_ CONDITIONS @ ET SEPut wr] - TAL ONBOARD DISP

* PLOTFILE CONVERSIONS
_ DOVINRANGEZC ROSSRANGE
-PRCPAGATCR
- CURVE FITTING
- CARPET PLOTS
F PRESENTATIONS
- ABT COVER BAR CHART
AVI

LE RERT/CPA
L FUNCTION
L ACCESS TO MATHPACK
ACCESS TO STATPACK
PLOTHILE STRIPPER
.PLCGTFILE DUMP/COMPARE
.PLOTFILE CONVERTER
.QUADML OT
20  PLOT
_ GROUNDC TRACK,
~ TAEDIS

[ MISC.
PC

PROGRMS

MCDONNELL DOUGLAS

CORPORATION



PROCESS DESCRIPTIONS

/
MDTSCO -HOUSTON MCDONNELL,  cova r ie  r l
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MANIFESTING: / CONCEPTUAL DESIGN

MDTSCO -HOUSTON MCDONNELL DOUGLAS

CORPORATION



CONCEPTUAL DESIGN FUNCTIONS

® CONTINUALLY REPORT PERFORMANCE MARGIN/PAYLOAD LIFT CAPABILITY,

o EVALUATE MANIFEST OPTIONS
o EVALUATE GROUNDRULES AND CONSTRAINTS
o RECOMMEND "GET-WELL" OPTIONS

® EVALUATE FIRST STAGE I-LOAD OPTIONS AND THEIR SUITABILITY IN TERMS OF PERFORMANCEAND LAUNCH PROBABILITY.

e¢ RECOMMEND ONE OF THE FOLLOWING PRIOR TO OFP CYCLE 1:
- USE AN EXISTING STAMDARD I-LOAD
~ DEVELOPMENT OF NEW STANDARD I-LOAD REQUIRED  (FM4)
- DEVELOPMENT OF UNIQUE OR OPTIMAL I-LOAD REQUIRED

o LACK OF INPUT DESIGN CRITERIA (9, QxALPHA TO SATISFY LOADS)OFTEN POSTPONES THE REAL FIRST STAGE DESIGN TO CYCLE 2, 
}~ AN "OFF-THE-SHELF" I-LOAD IS THEN USED FOR CYCLE 1 CREW TRAINING.

MDTSCO - HOUSTON MCDONNELL DOUGLAS

CORPORATION

10



CONCEPTUAL DESIGN FUNCTIONS (CONT)

® MONITOR, EVALUATE, AND IMPLEMENT NEW REQUIREMENTS AS REQUIRED FOR THE SPECIFIC
MISSION,

° DRIVERS: |

oC NEW FLIGHT SOFTWARE CAPABILITIES (EX. 017)
| ~~ NEW GROUND SOFTWARE CAPABILITIES (EX. ARD, AME, RENDEZVOUS)

- COMPLEX MISSION GROUNDRULES AND CONSTRAINTS (EX. WTR)
- NEW OPERATIONAL CAPABILITY (EX. FWC, ABORT SHAPING)

NEV ENVIRONMENT MODELS (EX. AERO, SSME)
0 OUTPUTS:

- DEVELOPMENT AND VERIFICATION OF SOFTWARE TOOLS FOR ANALYSIS, DESIGN,
AND PRODUCTION

~ ADDITIONAL ONBOARD AND GROUND SOFTWARE VERIFICATION
8 EVALUATE RANGE SAFETY AND SRB/ET DISPOSAL CONSTRAINTS AS REQUIRED AND FEED DATA BACK

INTO THE CFP G & C. :

eo DRIVERS:
~NEW INCLINATION
~ STANDARD VERSUS DIRECT INSERTION
- DIRECT INSERTION APOGEE ALTITUDE

eo OUTPUTS:
- MECO TARGETS
- MECO UNDERSPEED CONSTRAINTS FOR ATO OMS DUMPS
- LAUNCH AZIMUTH AND VARIABLE IY CONSTRAINTS
- WIR RTLS CROSSRANGE STEERING BIAS

/
MDTSCO -HOUSTON MCDONNELL DOUGLAS

CORPORATION



CONCEPTUAL DESIGM FUNCTIONS (CONT,)

® EVALUATE ASCENT ABORT OPTIONS AND PERFORM DETAILED ANALYSES AS REQUIRED,

o COMPLEX MISSIONS MAY REQUIRE SUBSTANTIAL ABORT ANALYSES PRIOR
T0 OFP CYCLE 1.

o DRIVERS:
~~ FIRST DIRECT INSERTION
~NEW INCLINATION
- WTR 

|

- 017 RTLS/TAL WEATHER ALTERNATE CAPABILITY
~ CENTAUR

e OUTPUTS:
- LEVEL A & B GROUNDRULES AND CONSTRAINTS
- PRELIMINARY FLIGHT TECHNIQUES/FLIGHT RULES
- PRELIMINARY ABORT PROFILES AMD I-LOADS

/
MDTSCO -HOUSTON MCDONNELL DOUG So
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MANIFESTING / CONCEPTUAL DESIGN PROCESS

ORBITER
AFSIG DESIGN  ——

CONSTRAINTS

DESIGN
OPTIMAL

BARS WEIGHTS 1 ASCENT

COLLECT,
ANALYZE,

CONSTRAINTS, Tener
SODS WEIGHTS, | | _DATA

MODELS
EVALUATE
STANDARD

I-LOAD
OPTIONS

FDRD MANIFEST  —— :

FLIGHT GROUNDRULES,
DES IGN OMS /RCS. | REPEAT AS REQUIRED
MANAGER LOADINGS

MDTSCO -HOUSTON

SUPPORT
REQUIREMENTS-
CIR, MICB,
FOP, BARS...

PERFORMANCE

MISSION STATUS SUMMARY:
ANALYZE ALT. SOLUTIONS,
PREPARE RECOMMENDATIONS

|

REPORTS,
BRIEFINGS,
SUBMITTALS

PERFORMANCE

NEW REQMTS |

FOR COMPLEX
MISSION

—

MCDONNELL DOUGLAS

CORPORATION



OFP 1-LOAD DESIGN

MDTSCO -HOUSTON MCDONNELL DOUGLAS

CORPORATION
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SPF IMRB
I-LOAD UNIVACOCCURRENCES| 171 0AD

DATA BASE

GROUNDRULES | rau l
& CONSTRAINI{ SELECT

> |  STANDARD 1/L[ Too
OCCURRENCES

| 

GNC
I-LOADS

ENVIRONMENT
L——>{ DATA BASE

MDTSCO - HOUSTON

PROCESS FOR I-LOAD CR CREATION

o MISSION DEFINITION CR (OCCURRENCE SELECTIONS)
o NEW OCCURRENCE CR

1-LORD OASCBCR2 CREATION APPROVAL

" 1-LOAD | FINAL
DESIGN/ [Tos 1-LOAD

VERIFICATIO ELEMENT 1-LOAD
1-LOADS AUDIT

FLIGHT
I-LOAD

RELEASE

/
MCDONNELL  A.

Pod  aon



:
[

NAVIGATION
(POCKLINGTON / DM3

N=173

1 & 2 STAGE
FLIGHT CONTROL

(MCSWAIN / EH2)

N = 382

MOTSCO  - HOUSTON

10

(HENDERSON / DM3)

N= 708

r t
40 -

45
50

N TOTAL = 1419

15

» 20

GUIDANCE & TARGETING

235

30

35

MCDONNELL  DOUGLAS

CORPORATION
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~

TYPICAL OFP I-LOAD DESIGN PROCESS FOR NEW MISSION

~ (>

0 2
i 2 |
| v 1

SODS
Ei

DATA
BASE.

| NOMINAL
1ST & 2ND

| CRITICAL PATH

‘A DATA SENT TO RI

] DATA SENT TO DM5 ENTRY
MDTSCO -HOUSTON.

ELAPSED TIME, WEEKS
y 6 8
| 2 | a [|' J

wre
0A

| NOM |
oMs_|

Y
ADAPTIVE
GUIDANCE _ |

Y
| FIRST STAGE

| __  ENGINE-OUT
IE

| PRTLS
) \ 4

TAL TAL
| PRIMARY WX ALT

AOA/ATO
| (PRIMARY AOA SITE

AOA WX ALT 1 |
| (NOT I-LOAD)

PREP
IL C

10 12
F t

OASCB
7)

e¢ 3-DOF DESIGN
e 6-DOF VERIFICATION

AOA WX ALT 2 |
(NOT I-LOAD)

MCDONNELL DOUGLAS

CORPORATION

s ® 1



Py Ir bd }

TYPICAL OFP I-LOAD DESIGN PROCESS FOR STANDARD I-LOADS

ELAPSED TIME, WEEKS
0 1 2 5 6 7
A i \ A i i | |
' |) | | | | | j i

SODS 0ASCB

DATA
BASE

SELECT STD |

I-LOADS

[COMPUTE MIS
DEPEND. I/L

| SR ]

PREPARE AS
LOAD CR

| PRopuce or
DISPLAY DAT

| PREPARE 0/8]
CRT I/L

| DATA SENT TO RI

DATA SENT TO DM5 ENTRY 
|

/
MDTSCO -HOUSTON MCDONNELL  DOUGLAS
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MAJOR DESIGN CONSTRAINTS ‘FOR NOMINAL I-LOADS

DESIGN CONSTRAINTS

DYNAMIC PRESSURE (@) VERSUS MACH
Q X ALPHA VERSUS MACH
Q XBETA=0
ALPHA = 2° AFTER MAX @
MAXIMIZE PERFORMANCE
THROTTLE VERSUS ALTITUDE

FIRST STAGE

SECOND STAGE eo MECO TARGETS

OMS INSERTION o ORBIT PARAMETER TOLERANCES
(HA, HP, PERIOD, INCLIN, NODE)

o DELAYED OMS CAPABILITY

* DYNAMIC DRIVERS THAT HAVE NOT ATTAINED OPS MATURITY

MDTSCO -HOUSTON.

DRIVER

WING LOADS} LAUNCH PROBABILITY*
WING LOADS? LAUNCH PROBABILITY
WING LOADS®
ET HEATING
PAYLOAD*
SSME NOZZLE

ET DISPOSAL®

PAYLOAD

SYSTEMS PROBLEMS

py,

MCDONNELL A

CORPORATION



RTLS

TAL

* DYNAMIC DRIVERS THAT HAVE NOT ATTAINED OPS MATURITYMDTSCO -HOUSTON

i )

, MAJOR DESIGN CONSTRAINTS FOR RTLS/TAL I-LOADS

DESIGN CONSTRAINTS

0 ET SEP: Q< 10 PSF
MPS < 2%
ALPHA = -4°
BETA = 0°
PITCH RATE = -.259/SEC
FLIGHT PATH = 0°
RANGE - VELOCITY (RV) LINE
RV LINE + PLANE

8 20 SEC POWERED PITCHDOWN
® P TOTAL < 1.5 PSF WHEN Jot|>90°
® STABLE GUIDANCE BEHAVIOR

8 ET SEP: ALTITUDE = 330,000 FT
FLIGHTPATH = 0°
RANGE - VELOCITY (RV) LINE
INERTIAL PLANE
RV LINE + PLANE

® VELOCITY TO ROLL HEADS-UP

DRIVER

SAFE ET SEPARATION
nN

n
n

GRTLS PULLOUT, ENERGY

ET DISPOSAL
CREW MONITORING
SSME PLUME HEATING
FLIGHT SAFETY °°

ENTRY HEATING, ENERGY
Hn " n

ENTRY CROSSRANGE CAPABILITY
ET DISPOSAL

ET HEATING
/

MCDONNELL cove r

19
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MAJOR DESIGN CONSTRAINTSFOR AOA/ATO I-LOADS

DESIGN CONSTRAINTS DRIVER

AOA 0 COMMON AOA/ATO OMS-1 MISSION CONTINUATION
® EI TARGET LINES - RAMGE, VELOCITY,¥ ENTRY PERFORMANCE, HEATING
8 STEEP AND SHALLOW TARGET OPTIONS VEHICLE RETURN FOR MULTIPLE

FOR POSSIBLE MECO ENERGY STATES FAILURES
AND SYSTEMS PROBLEMS

ATO 8 COMMON AOA/ATO OMS-1° oo MISSION CONTINUATION
® TARGET OPTIONS FOR ALL POSSIBLE MISSION CONTINUATION

MECO ENERGY STATES
8 DELAYED OMS-1 CAPABILITY | SYSTEMS PROBLEMS

OMS/RCS DUMPS 8 CG ENVELOPE CONTROLLABILITY
® LANDING WEIGHT STRUCTURE
8 TANK LANDING CONSTRAINTS STRUCTURE
® SINGLE-SSME ROLL CONTROL CONTINGENCY CAPABILITY

MDTYTSCO  -HOUSTON,

* DYNAMIC DRIVERS THAT HAVE NOT ATTAINED OPS MATURITY o 4



ASCENT I-LOAD CATEGORIES (017)

NUMBER 
|

CATEGORY NAMES 1-LOADS MAJOR DRIVERS
ASCENT ATO DUMP CONTROLS 4 OMS LOAD, “PRESS” PERFORMANCE
ASC ABORT PRIME LANDING AREA SPEC 2 ABORT SITE
RTLS/TAL GUID TARGETS - NAV AREA 13 ABORT SITE, WEIGHT, SEASON
RTLS/TAL GUID TARGETS - NAV AREA 13 ABORT SITE,
RTLS/TAL GUID TARGETS - NAV AREA 15 ABORT SITE, “ y

RTLS/TAL GUID TARGETS - NAV AREA 15 ABORT SITE, ”
RTLS/TAL GUID TARGETS - NAV AREA 15 ABORT SITE, “
SSME PITCH PARALLEL DISCRETE 1 NONE
RTLS FUEL DISSIPATION 6 SRB SEP CONDITION, THRUST/WEIGHT
MISSION UNIQUE MASSES 13 WEIGHTS OF ORBITER, PAYLOAD, ET, OMS, RCS, MPSPSEUDO MECO TARGETS 4 NOMINAL VERSUS ABORT SHAPE
MISSION DEPENDENT RENDEZYVOUS 5  RENDEZVOUS MISSION
FIRST STAGE ELEVON ANGLES 16  VEHICLE |

FIRST STAGE TREF 1 SRB, SEASON, THROTTLE PROFILESECOND STAGE TRIMS | 16 MASS PROPERTIES
VARIABLE IY 2 VARIABLE IY
FIRST STAGE NOMINAL 157 VEHICLE, SEASON, INCLINATIONFIRST STAGE ENGINE-OUT 88 VEHICLE, SEASON, INCLINATION
FIRST STAGE THROTTLE SCHEDULES 13 VEHICLE, SEASON, INCLINATION, PERFORMANCEFIRST STAGE AGT 4 VEHICLE, SEASON, INCLINATION p
MDTSCO - HOUSTON 

MCDONNELL mone t  i
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aN oo Ia
ASCENT I-LOAD CATEGORIES (OI7) - CONCLUDED

CATEGORY NAMES
SECOND STAGE ANA/ATO TARGETS
SECOND STAGE MECO TARGETS
SECOND STAGE IY
SECOND STAGE SSME POWER
SECOND STAGE RTLS
POST-MECO AOA

POST-MECO NOMINAL
POST-MECO ATO
CONTINGENCY RCS DUMP
ATO PRE MECO DUMPS
CONTINGENCY OMS DUMP
SRB SEP BACKUP TIME
RTLS POST MECO DUMPS
RTLS PRE MECO DUMPS
TAL POST MECO DUMP
TAL PRE MECO DUMPS
TAL ENTRY & AFT RCS DUMP
T0 BE DELETED, PART 1
TO BE DELETED, PART 5
FIXED I-LOADS - BORDANO
FIXED I-LOADS - BORDANO, CONTD
FIXED I-LOADS - BORDAMO, CONTD
MDTSCO -HOUSTON

TOTAL

NUMBER
1-LOADS

5
3

16
/

— N
D

N
o 

=
fs

N
O

O
N

 
W

k
 

W
N

 =
=

=
 

N
=

 
O

O
j—

-—
N

o

48
45

708

MAJOR DRIVERS
ABORT MECO TARGET
STANDARD VS DIRECT INSERTION, INCLINATION
INCLINATION
SSME POWER LEVEL, PERFORMANCE
PERFORMANCE
ABORT SITE, ORBIT ALTITUDE, MECO TARGETS, VAR IY,

INCLINATION
MECO TARGETS, ORBIT ALTITUDE, INCLINATION
MECO TARGETS, INCLINATION, AOA TARGETS
RCS LOAD, WEIGHT, CG
OMS LOAD, MAX MECO UNDERSPEED
OMS LOAD, WEIGHT, C6
SRB
RCS LOAD, WEIGHT, CG
OMS LOAD, WEIGHT, C5
RCS LOAD, WEIGHT, CG
OMS LOAD, WEIGHT, CG
RCS LOAD, WEIGHT, CG
NONE
NONE
DESIGN DEPENDENT
DESIGN DEPENDENT
DESIGN DEPENDENT /

MCDONNELL DOUGLAS

(42 CATEGORIES) Gonronar ion



GROUPINGS OF STANDARDIZED ASCENT/ABORT I-LOADS

\= — NON-STANDARD
0.5% J ® UNIQUE I-LOADS

J 5 5NOMINAL OMS N 3
. NCLINATION 10 A OMS DUMPS 18 2.5
e ORBIT ALTITUDE B MASSES 13 1.8

A+B 31 41.3

N = 282 13
39.8%

FIRST STAGE
80 - RTLS/TAL ® RBITER 20

o INCLINATION
o INCLIN o SEASONo WEIGHT

ANDING SITES
75 N = 131

18.5%
AOA/ATO
eo INCLINATION
eo MECO TARGETS
¢ LANDING SITES

70

MISSION
INDEPENDENT
"CONSTANTS*63

40

53 45. 50

MDTSCO -HOUSTON

a

eo LOADS CONSTRAINTS

23

30

x 11

N TOTAL = 708

N = NUMBER OF ASCENT/ABORT
GUIDANCE I-LOADS

/

MCDONNELL  DOUGLAS

CORPORATION
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as a ~

DRIVERS TO ASCENT/ABORT I-LOADS

I-LOADS | FIRST | SECOND | MS OMS/RCS | POWER
DRIVER STAGE | STAGE | 1/2 | RTLS | TAL | AOA | ATO | MASSES | DUMPS | LEVEL
ORBITER X X X X
PAYLOAD X X X X
LOADS CONSTRAINTS | X X X X
SEASON X X
INCLINATION X x | x [x] x |x| .  X
PERFORMANCE X IN  | X
STANDARD VERSUS
DIRECT INSERTION | x X xX | x

ORBIT ALTITUDE X X
MASS PROPERTIES X X X
OMS/RCS LOADS 

| X
ABORT SITES 

| X | Xx | x | x 
|

$ i ?



MANIFEST SUMMARY FOR 61-H
(JUNE 1986 THROUGH SEPTEMBER 1989)

NON-DOD
0 .

2]

ETR
57°
N=7

75—- EIR N=2

28” f1s0—

%

[4
¢o

a in
53

30

n tT
a
E

L158

, 20

ETR
28° / 160 NM 2s

N = 45

30

40

45

N TOTAL = 62
MDTSCO -HOUSTON

M

-37) THROUGH 91-T (STS-101)

TOTAL

93

1
NON-DOD
N=28

75

70

63

60

§%
50

20
ETR
NON-DOD a

N = 54 28

LJ

40

3

N TOTAL = 75 /
{

AMCOONNELL DOUGLAS o jo

(
CORIORATION
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a oo 7 a
FIRST STAGE STANDARD I-LOADS SETS - ETR

TRANSITIONDESIGN CONSTRAINT
: SUMMER APR, MAY, WINTER

ORB__ | INCL, | QBAR | Q-ot* | MAY 15-0CT 15 OCT, NOV NOV_15-APR 15

099,102 | 28° | TPS790 |-2900 }—i¥ m1-p,1 LH w1-c.2,* IW! 41-B.3,*

099,102 | 57° | Tps790 |-2900 23) 41-61 AL 41-p.3, A:
103 | 28° 660 |-3500 |38lu1-p.2* L3U ow W| 51-p.2,*

105 | 50 | eso |-3500 |Slcowrere [AU om 4 41-6,2,*

099 | 28° | Fo 20-3500 Bl 51. [20 ow 2M 51-£.1

099 | ug® | FLOP |-3500 BSI 51-F.2 61) 515.1 64) cg

099 | 57° La r  3500 LS) om LZT owe Ml on

102 | 28° | FL/DIO | 3400 | 8SIsi-1-pro L811 com 84 l1RS FOR 61-C.1TPS 790

102 | 570 | FL/DIO {3500 | 351 CNR 9)  1ps FOR 61-A.2 |—3M1 CNRTPS 790

09,102 | 560 | g19 [3000 [08] tes [OI pps HOH ps103,104

099,102 | 570 | 819 |-3000 ILS! tps |LT tps IW] pg
103,104 /

CORPORATION

CNR ~~ - CURRENTLY NOT REQUIRED
* . ®

2



NOMINAL OMS - 1/2 STANDARD I-LOAD SETS - ETR

ALTITUDE (N.MI.)
NOMINAL. MECO 1=285°  | 1=495  | 1=570

1 STANDARD 130.0
2 STANDARD 153.5
3 STANDARD 160.0
ly STANDARD "| 165.0
5 STANDARD 1135.0
6 STANDARD 175.0
7 STANDARD 190.0
8 DIRECT INS, 

| 186.0
: DIRECT INS. 190.0

10 DIRECT INS. 250.0

p,
MDTSCO -HOUSTON 

MCDONNELL  ea
r a  r e  w Ware
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PRTLS STANDARD I-LOAD SETS - ETR (KSC LANDING, 28.5° - 57°)

ET SEP GRTLSTARGETS | PRTLS I-LOADS

# WEIGHT "RV  ALTITUDE RV @ | ALTITUDE FUEL
(Q=7.5PSF). |PPD,MECO | @PPD [DISSIPATION

1 LIGHT “DE FACTO" | SEASONAL A/R AR  STD
<244 K STD

2 HEAVY "DE FACTO" | SEASONAL A/R AR STD
>244 K STD

3 LIGHT STD SEASONAL A/R* A/R* STD
200-220 K 

|

4 HEAVY STD SEASONAL | A/R* A/R* STD
220-245 K

5 |SUPERHEAVY| STD SEASONAL AR* AR* | STD
245-251 K 

|

A/R - ADJUSTMENTS REQUIRED FOR EACH MISSION DUE TO “OPEN-LOOP” POWERED
PITCHDOWN 

|

* . PARAMETRIC ANALYSIS REQUIRED PRIOR TO FINAL DEVELOPMENT OF
STANDARD I-LOAD SETS. COMPLETION DATE TBD /

MCDONNELL  DOUGLAS xMDTSCO -HOUSTON



TAL STANDARD I-LOAD SETS - ETR

# INCLINATION 
| LANDING SITE

DAKAR MORON ZARAGOZA

1 28.5° x r  X,* N /A

2 49.5° NA CX X:
3 YL  

| NIA X,* X,*

X -I-LOAD COMPLETE
* -1-LOAD ACTUALLY FLOWN
N/A - NOT APPLICABLE DUE TO CROSSRANGE LIMITATIONS

\

/
MOTSCO -HOUSTON MCDONNELL — ey

| 

L
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. AOA/ATO STANDARD I-LOAD SETS - ETR

NOMINAL ORBIT LANDING SITE
# | INCLINATION MECO ALTITUDE (N.ML.)

EDWARDS NORTHRUP | KSC

28° STANDARD . 120-150 TBS TBS TBS1
2 28° STANDARD | 150-200 X X X
3 28° DIRECT INS. 150-250 X X X
4 28° DIRECT INS. 250-350 | TBS TBS TBS
5 49° DIRECTINS. | 100200 | nA X X
6 57° “ |  STANDARD 120-150 N/A X | NA
7 57° STANDARD 150-200 N/A X N/A
8 57° DIRECTINS. . |  100-200 N/A TBS N/A

X -I-LOAD COMPLETE
N/A - NOT APPLICABLE DUE TO CROSSRANGE LIMITATIONS

/
MDTSCO -HOUSTON MCDONNELL  covarfor



I-LOAD STANDARDIZATION STATUS

® SIGNIFICANT NUMBER OF POWERED FLIGHT STANDARD I-LOAD SETS HAVE BEEN DEVELOPED
(1ST STAGE, NOMINAL OMS-1/2, PRTLS, TAL, AOA, ATO).

® REMAINING DEVELOPMENT WORK INCLUDES:

8 FIRST STAGE SEASONAL DESIGNS FOR “OPS”

8 ANALYSIS TO STANDARDIZE RTLS PPD I-LOADS

® UNIQUE MISSIONS (ALTITUDE, INCLINATION) NOTIN THE INVENTORY

8 WIR

@ AVAILABILITY OF STANDARD I-LOAD OCCURRENCES IS THE KEY TO RESPONSIVENESS IN
SUPPORTING NEAR-TERM MANIFEST CHANGES,

~~
MDTSCO -HOUSTON 

: MCDONNELL DOUGLAS

CORPORATION
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| 7 | ~~

FIRST STAGE STANDARDIZATION ISSUES.

@ FIRST STAGE DTO’S PLANNED ON INSTRUMENTED OV-102 REQUIRE UNIQUE I-LOADS.
o FLUTTER BUFFET DTO PLANNED ON 61A AND 61C TO CLEAR MACH 1.0-1.4 CONSTRAINT.

- NEW I-LOADS UNDER DEVELOPMENT BY MPAD TO SUPPORT 61A.2 AND 61C.1
o AERO WING LOADS DTO UNDER CONSIDERATION FOR 61E AND 61H TO INCREASE THE

ANGLE-OF-ATTACK RANGE FOR VERIFICATION OF PRESSURE DISTRIBUTIONS USED TO
COMPUTE IVBC-3 LOADS CYCLE 6 INTERNAL STRESSES,

- NEW I-LOADS WOULD BE REQUIRED WITH LOW Q, MORE POSITIVE QxALPHA.

® RESULTS OF 0V-103/104 ORBITER CAPABILITY ASSESSMENT (OCA) WITH WING MODS WERE
JUST REPORTED 4/23/85, ASCENT SHAPING CRITERIA FOR WTR (690 Q, -3500 QxALPHA)
RESULTS IN 400 LB PERFORMANCE HIT TO MAINTAIN 85% LAUNCH PROBABILITY,

o ET PROTUBERANCE LOADS AT -4000 OxALPHA ARE A CONCERN.

8 ORBITER OFFICE CONCERNS WITH HIGH Q DESIGN CRITERIA USED ON 51F, 511, AND SUBS
PRODUCING UNACCEPTABLE VENTING/BULKHEAD LOADS.

o ORBITER RECOMMENDS SHAPING TO 690 PSF MAX @ (2000-4000 LB ETR PAYLOAD HIT).

MDTSCO -HOUSTON MCDONNELL DOUGLAS

CORPORATION

I .  
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FIRST STAGE STANDARDIZATION ISSUES (CONTINUED)

8 RESULTS OF IVBC-3 LOADS/STRESS ANALYSES FOR ALL VEHICLE ELEMENTS MAY
IMPACT SHAPING CRITERIA IN MID 1986. PURPOSE OF CURRENT IVBC-3 IS TO
RE-CERTIFY THE VEHICLE TO CURRENT ENVIRONMENTS AND TO DEFINE FACTORS
OF SAFETY.

® 0V-102 IS LIMITED TO TPS 790 Q BECAUSE OF UNDENSIFIED TILES.

o TILE REPLACEMENT PLANS TO -OBTAIN 819 Q ARE TBD.
eo 0V-102 WILL CONTINUE TO REQUIRE UNIQUE I-LOAD SETS.

® DEPENDENCY ON AFSIG, SIR, AND PRCB COMMUNITY FOR FIRST STAGE DESIGN
CRITERIA THAT CONTINUALLY EVOLVES.

/
MDTSCO -HOUSTON MCDONNELL sovarderd l
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OFP PRODUCTION

MDTSCO -HOUSTON . MCDONNELL DOUGLAS

CORPORATION



OFP PRODUCTION PROCESS

o DH PRODUCT SCHEDULES DEFINE 33 NOMINAL PRODUCTS AND 36 ABORT PRODUCTS, MOST OF WHICH
ARE REQUIRED FOR EACH DESIGN CYCLE.

® MANY PRODUCTS ARE GENERATED WITH POST-PROCESSORS THAT USE I-LOAD VERIFICATION
| PLOT TAPES AS INPUT.

POST- I—>1 ASSURANCE

I-LOADS | 6-DOF SVDS
I-LOAD |

[VERIFICATION

PROCESSORS

¢ LL  |

® OTHER “COMPLEX” PRODUCTS REQUIRE MULTIPLE SIMULATIONS WITH TRAJECTORY RESULTS
COMPARED AGAINST CONSTRAINT VALUES.

SELECT
STANDARD
PRODUCT

EXECUTE | |

| PRODUCT QUALITY | PROQUCTS

MDTSCO -HOUSTON MCDONNELL DOUGLAS

CORPORATION
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| EXAMPLE OF ASCENT PRODUCT SCHEDULES FOR STS-51L

MEMBER NAME STSS51L

51-L(31)

PAYLOADS:1HS376,REFLT/PAM=D, TDRS~D/IUS EOM: KSCFSH:017 DURA:4 DAYSFLIGHT DESIGN MANAGER: RNDZ: NOVEHICLE: OV-106 RIMS: NO
HORK 

| [LNCHTSCHEDULE [C 7 CI ACTUAL $STATION KEY MILESTONE PRODUCTS MINS |COMPLETION|D ~/ID FOR 11/27/85 LAUNCH DAYS| DATE h / > COMPLETION OF | RESPONSIBLE | ORGcP PERSON
sep  ped fepepeeepmprpe mp —————— SE — MMs DD/YY_ | _MM/DD/YY_

ASAB104 AOA S/V AT EI ( I - LOAD VERIF ICAT ION)  SH| 201] 05/09/85 |16K/- 28 2 | MCADAMS DM32
ASAB106 ONBOARD DISPLAY INPUTS-ASCENT ABORT 5H| 187] 05/23/85 13K © 3 | R. DAVIS DH32
ASAB143 RTLS ET SEP COND. FOR DM5 VERIF. SH| 187| 05/23/85 |13K/ © 2 | R. DAVIS Di132
ASAB144 TAL ET SEP COND. FOR DMS VERIF. Stl 187] 05/23/85 |13K/ © 2 | R. DAVIS DI132
ASAB145 TAL HX ET SEP COND. FOR DM5 VERIF. SH] 187] 05/23/85 |13K/ © 2 | R. DAVIS DI32
ASAB147 DISPLAY I-LOAD CR SH| 180] 05/30/85 |42K/ © 3 | R. DAVIS DM32

_ASAB103 FLIGHT DESIGN I-LOAD REVIEW -ASAB 5T| 175] 06706785 |16K/ 2 0 | R. DAVIS DIM32
ASAB109 I-LOAD CR"APPROVAL | 54] 173| .06706785 |16K/ © 0 | R. DAVIS DM32
ASAB107 ATO S/V FOR DEORBIT TGT GENERATION SH| 159] 06/20/85 |16K/+ 14 2 | R. DAVIS DI32
ASAB110 PRIME AOA S/V FOR FDF PRE-BANK TBL SH]  145] 07/05/85 |16K/+ 28 2 | R. DAVIS DiM32

_ASAB134 OMS TARGET TABLE FOR AOA “PRIME : SH| 1645] 07/05/85 |16K/+ 28 4 | R. DAVIS DM32
"ASAB139 AOA S/V AT EI FOR 1ST WX - DM5 VERIF. 5H| 145| 07/05/85 |16K/+ 28 2 | R. DAVIS DM32



EXAMPLE INUED)
ASAB126  |ARD LAUNCH HOLD TABLE 5H| 145] 07 /05 /85  |16K/+ 28 “2 | NORBRATEN _ |DM32
ASAB127_ |RTLS HDOT LIMIT AT SRB SEP 5H| 145) 07/05/85 |16K/+28 | 3 | R. avis omus2
ASAB140 |ADA 5/V AT EI FOR 2D  WX - DM5 VERIF, SH| 131] 07 /18 /85  |16K/+42 2 R. DAVIS [DH32
ASABL21[WX ALT AOA S/V FOR FDF PRE-BANK TBL  5H| 124| 07/25 /85  |13K/+ 63 ‘2  | R.DAVIS |DuM32
ASAB136  |FDF-OMSCREW CHART FOR 2ND HX AOA 5T|{ 119| 07 /30 /85  |41K/-42 4| R. DAVIS DM32
ASABI17  |FDE-RTLSPITCH AROUND 5T| 119] 07/30/85 |41K/- 42 “3 | rR.DAVIS  |DM32
ASAB118  |FDF-PRIMEAOA & ATO sT| 119] 07/30/85 [41K/-42 2 | R.DAVIS  |DM32
ASAB122  |FDF-EARLYAOA TO 1ST WX ALT SITE 5T| 119] 07/30/85 |41K/- 42 “3s| R.DAVIS |Dn32
ASAB133  |FDF-EARLYAGA TO 2ND HX SITE 5T| 119] 07/30/85 |41K/—42 2 | R.DAVIS DH32
ASAB135  |FDF-OMSCREW CHART FOR 1ST WX AOA 5T| 119| 07 /30 /85  |41K/~ 62 “4 | R.DAVIS  DI32
ASAB123  |FDF-FINALASC. MODE BBOUNDARY VELOCITIES 5T| 119] 07/30/85|41K/- 62 "3 | R.DAVIS  |DM32
ASAB120  |FDF-OMSCREH CHART TO PRIME 5T| 119] 07/3085 |41k/- 42] 2 | R.DAVIS  |DH32
ASAB141  |FDF-0MSTGT TABLE FOR AOA TO 1ST WX ALT 5H| 117| 08/01/85 |16K/+ 56 | 2 | R.DAVIS |DM32
ASAB142| FDF-OMSTGT TABLE FOR AOA TO 2ND WX ALT5H|117| 08/01/85 |16K/+56 "2 | R.DAVIS  |DM32
ASAB130  [FDF-OMSTGT TABLE FOR PRIME AOA sT| 91| 08/27/85 |26K/- 21 “0 | FLT INT [DM
ASABI11[PRIME AOA EI-5 COND. FOR _DM54D-TAPE 5F| 67] 09/20/85 |98K, 67 “2 | R.DAVIS DM32
ASAD137_IRTLS ET SEPCOMD. - DM5 D-TAPE sF| 67] 09-20/85 [99k 67 

" |  2 |.R.DAVIS  |DM32
ASAB138 [EARLYTAL OPS-3 COND. “= DMS D-TAPE 5F| 67] 09/20/85 [99k67] “2 | R.DAVIS  |DM32ASAB113  |D-TAPE & UGFOR E.0 .  AT L/0 RTLS sul 51| 10/07/85 [98K51 "3 | R.DAVIS  |DM32ASAB11G |D-TAPE AND UG FOREARLIEST AOA sm| . 51]10/07/85 |98Ks 51 “2 | R.DAVIS  |DH32ASAB115 |D-TAPE AND UG FOREARLIESTTAL su] 51| 10 ,0785  |98K/ 51 "3 | R.DAVIS  |DM32ASAB129  |I-LOAD AUDIT sT| 35] 10 /22 /85 |35k/ 14 "0 | FLTINT  pM

_ASAB128  |FDF-RTLSSTUCK THROTTLE PERF. sF| 33] 10/25/85 |99k/- 33] + | 3 | R.DAVIS_ |DM32ASAB125 3,ARD BIAS TABLE 
| SF|+ 28] 01/2771 |96K/+ 28 " |  3 | NORBRATEN  |DH32

ASCT132 FOP INPUTS — ASCENT i oo =“SH] 264] 03/07,85 [oaks 7] 0 | MCADAMS TDr3a ]ASCT133 [SODS - ASCENT SHAPING ~ sul 250 [03/21/85 05K, © o "0 |MCADAMS  |DH3Z_ASCT106 [NOMINALOMS DELTA V'S & STATE VECTOR 5H "215| 04/25 /85  |05K/+ 35 "6| MCADAMS| DM32“ascrios SPF MATH MODEL DATA ASCENT 5F| 205| 05/03/85 |16K/ 32| 03 /11 /85  1 3 | meaoans jonsz
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ASCT139
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.
YEE fa l  i t  She 0 4 Eb  40S PEE fab  LL  Rk % _§  _§  2% RX BR __N J

PAC DATA (A THRU c )

COLLISION AVOIDANCE DATA

EXAMPLE
I-LOAD CR-NOM ASC & 1ST STAGE E.O,

SPF COLDSTART DATA - ASCENT

ONBOARD DISPLAY INPUTS-NOM. ASCENT

5H

5H

‘5H

oH
5H
5H

5H}

5H

5H

5M

5M

57}

57

5F

5H

5F

5F

5F

5F

7 \

(CONCLUDED)
05/23/85 13K/

05/23/85 14K/

&: | MCADAMS
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PRODUCT DESCRIPTION

MAJOR CATEGORY DESTINATION SPEC PRODUCTS

* 1, I-LOAD CR SSD A. ASCENT/ABORT CR C. AUDIT
B. ONBOARD DISPLAY CR

2. SPF DATA SSD A. MATH MODEL DATA
B. ANALYSIS DATA

3. SMS DATA PACK DG, FSD

* 4, FLIGHT DATA FILE FDDD A. COMM COVERAGE D. AOA/ATOLDATA
| . B.. NOMINAL DATA E. MODE BOUNDARY

C. RTLS DATA VELOCITIES
F. OMS CREW CHARTS

* 5, MCC DATA GDSD A. MCC DISPLAYS
B. ARD/AME TRAJECTORY DATA

6. TRAJECTORY DTAPES GDSD, MSFC, A. NOMINAL C. TAL
GSFC, KSC ~~ B. RTLS D. AOA

* 7. RANGE SAFETY DATA KSC/PAFB A. SONIC BOOM DATA E. SRB RANGE SAFETY TAPE
| B. RANGE SAFETY TAPE F. ET RANGE SAFETY TAPE

C. VELOCITY TURN DATA G. RANGE SAFETY DOCUMENT
D. COLLISION AVOIDANCE

oo  
| DATA

* MAJOR PRODUCT W.R.T. RESOURCES BN ~~
MCDONNELL  DOUGLAS —

CORPORATION

{ !  CL ~ A
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PRODUCT DESCRIPTION (CONT’D)

[ >

MAJOR CATEGORY DESTINATION

8. PAO DATA | PAG

9, CG DATA FOR BET TRW

10. MSFC TRAJECTORY DATA MSFC
* 11. MCC CONSOLE DATA FDDD

12. PRESENTATIONS MISC.

13. SPACECOM DATA HA SPACE

* MAJOR PRODUCT W.R.T. RESOURCES

MDTSCO -HOUS TON,

o
>

 
O

0
0

 
> 

> 
>

=
-

.

SPECIFIC PRODUCTS

NOMINAL DATA

NOMINAL DATA

NOMINAL DATA

OMS TARGET TABLE D. RTLS HDOT LIMIT
ARD LAUNCH HOLD TABLE E, RTLS STUCK THROTTLE
ARD BIAS TABLE

FOP C. FLT DESIGN I-LOAD
0ASCB REVIEW

D. FRR

NOMINAL DATA

/

MCDONNELL  covacier

CORPORATION



TRANSITION OF PRODUCTION TO PARATECHNICALS

8 TRANSITION OF PRODUCTS TO PARATECHMICALS IS UNDERWAY THROUGH:

- MDTSCO IN-HOUSE TRAINING OF BARRIOS PARATECHNICALS ON INPUTS, OUTPUTS,
AND THE PROCESSES

- BTI DEVELOPMENT OF PRODUCTION PROCEDURES TO BE USED BY PARATECHNICALS
FOR EACH PRODUCT

- DEFINITION OF AN ICD FOR EACH PRODUCT THAT DEFINES SPECIFICATIONS FOR
INPUTS, OUTPUTS, QUALITY ASSURANCE, DATA CONTROL, AND CHANGE CONTROL.

® TRANSITION SCHEDULE PROJECTS 50 OF 69 PRODUCTS TRANSFERRED TO PARATECHNICAL
RESPONSIBILITY BY DEC. 1985,

- 19 ARE RESPONSIBILITY OF ANALYSIS GROUP SINCE THEY ARE PARTOF THE
OFP I-LOAD DESIGN PHASE, THE SOFTWARE VERIFICATION PHASE, OR THE
FLIGHT SUPPORT PHASE, 

|

- ALMOST ALL OF THE 19 ARE FUTURE CANDIDATES FOR BARRIOS PRODUCTION AFTER
COMPLETION OF FUTURE STREAMLINING/AUTOMATION IMPROVEMENTS.

\

/
MDYSCO -HOUSTON 

~ MCDONNELL  ey .
L

| 39
{ )  EE  a
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MDTSCO -HOUSTON

PRODUCT TRANSITION SCHEDULE

A NM J J A
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— — PROJECTED
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SOFTWARE VERIFICATION

/
MDTSCO-HOUSTON 

MCDONNELL sova rded
: w

CORPORATION
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~~

SAIL/SPF ASCENT SOFTWARE VERIFICATION

® SPF HAS REPLACED SAIL AS PRIME SOFTWARE AND I-LOAD RECONFIGURATION FACILITY.
8 SAIL IS UTILIZED ONLY FOR VERIFICATION OF NEW SOFTWARE OR CAPABILITIES THAT

REQUIRE HARDWARE INTERFACES

8 MISSIONS ARE CATEGORIZED BY COMPLEXITY OF VERIFICATION
8 STANDARD (DM3)
8 SECURE (DM3)
® NEW CAPABILITY OR OI (DM3, FMu)

VERIFICATION ACTIVITY
8 TEST PROCEDURE REVIEW,

RUN MATRIX DEFINITION
® TEST CASE ANALYSIS

+ SPF/SVDS COMPARISON
SAIL/SVDS COMPARISON

1-LOAD AUDIT
8 FRR PRESENTATION
® DOCUMENTATION

MDTSCO -HOUSTON.

STANDARD

L
A

~

C
S

S
 

S
L

A

/
MCDONNELL  DOUGLAS

CORPORATION
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FLIGHT SUPPORT

/
MDTSCO -HOUSTON 

MCDONNELL  covarfordl
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® FLIGHT TECHNIQUES

® ASCENT PERFORMANCE.

8 DAY-OF-LAUNCH (DOL) SUPPORT

8 FIDO/TRAJECTORY SUPPORT

® GUIDANCE SUPPORT

® PROCEDURES (FAO) SUPPORT
MDTSCO -HOUSTON

a 
| ~

FLIGHT SUPPORT

FLIGHT RULES , CONTINGENCY ABORT ANALYSES
FLIGHT DATA FILE |

MCC PROCEDURES

FRR
WEEKLY ASCENT PERFORMANCE COMPARISONS (DM3, RI, ET,

MSFC)

WINDS DATA
6-DOF SVDS TRAJECTORY - PERFORMANCE GO/NOGO
LOADS PROGRAM - LOADS GO/NOGO (SMD TRANSITION TO DM3)
LSEAT, MISSION MANAGEMENT TEAM REVIEW
DOL I-LOAD UPDATE (UNDER DEVELOPMENT)

ABORT SITE SELECTIONS
ARD
AME
OMS TARGETING
RANGE SAFETY - ET IMPACT

RENDEZVOUS LAUNCH TARGETING
GUIDANCE PERFORMANCE
ONBOARD NAVIGATION (ONAV)

INTACT/CONTINGENCY ABORT PROCEDURES
/

MCDONNELL  covarfe r l
L
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POST-FLIGHT ANALYSIS

/
MDTSCO -HOUSTON 

MCDONNELL  "ey .  i
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POST - FLIGHT ANALYSIS

CCT - SRB ISP,
DOWNLIST THRUST,

TELEMETRY BURN RATE

BEST SSME ISP,
ESTIMATED vsFc) | THRUST,

TRAJECTORY, MR

| /

FIRST/SECOND ET MPS
| STAGE LOADINGS

RECONSTRUCT

AA
MPS

SRB RESIDUALS
DATA AT MECO
TAPES

INERT
| WEIGHT

DELTA'S

MDTSCO -HOUSTON

7

OTHER POSTFLIGHT:
o OMS BURNS
oe MCC ARD

[ UPDATE UPDATE
ELEMENT FLIGHT
MODELS AND 2 DERIVED es

| SPECS FPR 10
PAYLOAD

CAPABILITY

ASCENT PERFORMANCE PANEL

AFSIG

SIR

PRCB

/
MCDONNELL DOUGLAS »

CORPORATION



' INTERFACES

/
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3.
by,
5.
6.
7.
8.
9.

10.
11.
12,

13,
14,
15.
16.
17.

FORUMS SUPPORTED BY ASCENT FLIGHT DESIGN

PRCB - PROGRAM REVIEW CONTROL BOARD
MICB - MISSION INTEGRATION CONTROL BOARD
SIR - SYSTEMS INTEGRATION REVIEW
AFSIG - ASCENT FLIGHT SYSTEMS INTEGRATION GROUP
LSEAT - LAUNCH SYSTEMS EVALUATION ADVISORY TEAM
ASCENT PERFORMANCE PANEL
CIR - CARGO INTEGRATION REVIEW
FOP - FLIGHT OPERATIONS PANEL
WEEKLY ASCENT PERFORMANCE REVIEW
FLIGHT DESIGN I-LOAD REVIEW
OASCB - ORBITER AVIONICS SOFTWARE CONTROL BOARD
FLIGHT TECHNIQUES

RANGE SAFETY PANEL
GUIDANCE MODE TEAM
ABORT PANEL
FLIGHT RULES REVIEW
BRR - BASELINE REQUIREMENTS REVIEW

MDTSCO -HOUSTON MCDONNELL DOUGLAS

CORPORATION



12,

13,
14,

15,

DOCUMENTATION SUPPORTED BY ASCENT FLIGHT DESIGN

PRCBD
PCIN
PIP
FDRD
FRD
FRD APPENDIX A, LEVEL A GROUNDRULES
AND CONSTRAINTS |

OFP CONCEPTUAL FLIGHT PROFILE
OFP PROFILE SUMMARY
SODB
SODS

16.

17 .

18.

STS OPERATIONAL FLIGHT DESIGN STANDARD
GROUNDRULES AND CONSTRAINTS, LEVEL B
I-LOADS REQUIREMENT DOCUMENT (ILRD)
VOLUMES I, I I ,  I I I
FLIGHT SOFTWARE CHANGE REQUESTS (CR'S)
BASELINE ACCOUNTING REPORTING SYSTEM
(BARS) oo
FLIGHT RULES

MDTSCO - HOUSTON

a

SHUTTLE SYSTEMS WEIGHT AND PERFORMANCE
("GREENBOOK")
LEVEL 11 PROGRAM DEFINITION AND REQUIRE-
MENTS, VOLUME X, SPACE SHUTTLE FLIGHT AND
GROUND SYSTEM SPECIFICATION

LEVEL II PROGRAM DEFINITION AND REQUIRE-
MENTS VOLUME XIV, SPACE SHUTTLE SYSTEM
PAYLOAD ACCOMMODATIONS

MCDONNELL DOUGLAS

CORPORATION
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SCHEDULES

/
MDTSCO -HOUSTON MCDONNELL  DOUGLAS
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SCHEDULES

8 DM OFP PRODUCT SCHEDULE DEFINES ALL DUE DATES
® SYSTEM RESPONDS TOO SLOWLY TO FREQUENT CHANGES

DRIVEN BY MANIFEST CHANGES

8 EACH DESIGN CYCLE IS OFTEN A UNIQUE PROCESS DUE TO LATE INPUT DATA AND 6 & C CHANGES
DURING THE FLIGHT DESIGN PROCESS

8 THIS IS PARTICULARLY CRITICAL DURING CYCLE 2 + SUBS
UPDATES

8 PROPOSED DEC. 85 TEMPLATES CAN BE SUPPORTED THROUGH
® STANDARD I-LOAD ENVIRONMENT WITH EXPECTED CHANGES AT G & C BASELINE
® FRONT-END COMPLETION OF COMPLEX OR UNIQUE I-LOADS PRIOR TO 6 & C

BASELINE

/
MDTSCO -HOUSTON, 
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L - WEEKS

CRRENT [RR ERE 8888S 5EEREEREYEP REL I LET EEE SREBonuan
J LA ARANERA EN AA NANA AN ERA E EC ARR A EAA RA

S0DS'S vitleb CTT TTT TTL  WL LETT TTTTL  RRNA RRRRRRRRRRRRAN)
PRELIM SODS CYCLE’ a a a PY a a a a

PROPOSED Wl.LA ERRRRRER RANRRRRRRRRARRRRRRNN. AN AEBRRRRARERRANRY
AFSIG'S f f  AFSIG-1 AFSIG-2 TT
ASCENT I-LOAD T l  er t  s im  pC CLL TTL  |

DESIGN ~ ._ .  , CONCEPTUAL DESIGN "~~  OFPCYCLER,  ,   .   .  . .  .  . ."°.OFP.CYCLE.2, o . _ .

PROPOSED 12/85] | .  | 11.1HHH TTT  FFEFEEEEEEEEEEEE FEET  11
TEMPLATE
PROGRAM RERRE v i iIRRARRERR AERERRE 1 . Ivivl | ARBRERRRRRC AERRRERS HARRR
— . a ERRRRRNRRRRNAN EES Me| MEG IRBRRRNRRAREN]

S0DS'S EIN  CYCLE 1 SODS IN2 's0DS
a a a N a aa r y  a ry ry Fe a a PY a a pu re  a a a

PROPOSED JTETTETTITTLT LN,ANN| TTT  IT IL  LLL MITT ILL TTT LLY.
AFSIG'S  #  AFSIG-1 AFSIG-2 =

ascent 1-Low | TTT  TILLLLLL] TILT LL GOTT  CCCCR TT  WoL LECT TTT
DESIGN LT RE SE ALT  Sh

® AFSIG-1 (AT CIRD) DM3 REPORTS I-LOAD OPTIONS AND PERFORMANCES INITIATE STUDY TO EVALUATE OPTIONS.
® AFSIG-2 (AT CYCLE 1 SODS - 3 WKS) BASELINE CYCLE 1 I-LOAD SELECTION OR NEW SHAPING CRITERIA.
® AFSIG-3 (AT CYCLE 2 SODS - 2 WKS) CYCLE 1 STATUS REVIEW; BASELINE IF REQUIRED CYCLE 2 I-LOAD SELECTIONOR NEW SHAPING CRITERIA.

/
MDTSCO - HOUSTON . - MCODONNELL DOUGLAS

CORPORATION
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PROBLEM AREAS

MDTSCO -HOUSTON MCDONNELL DOUGLAS

CORPORATION
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PROBLEM AREAS

® INCOMPLETE AND/OR LATE INPUT DATA AT START OF CYCLE - ESPECIALLY SODS’S
AND -GROUNDRULES AND CONSTRAINTS.

® SODS UPDATES DURING THE I-LOAD DESIGN AND PRODUCTION PHASES.

® MANIFEST CHANGES AFTER CYCLE 2 WORK FLOW IS WELL UNDERWAY.

® SCHEDULING SYSTEM CANNOT KEEP UP WITH NUMBER OF CHANGES FOR APPROVED AND
UNAPPROVED MANIFEST OPTIONS. |

® PRODUCTIVITY AND QUALITY IMPROVEMENT ARE IMPEDED BY MANUAL HANDLING OF
THOUSANDS OF DATA INPUTS AND OUTPUTS.

® I-LOAD RECYCLES CAN BE DRIVEN BY NOGO ASSESSMENTS OF PERFORMANCE AND/OR
LAUNCH PROBABILITY THAT CAN OCCUR ANYTIME DURING THE FLIGHT DESIGN TEMPLATE.

8 STANDARD POLICY IS NEEDED FOR TRAINING REQUIREMENTS ASSOCIATED WITH MULTIPLE
OFP CYCLES,

MDTSCO -HOUSTON MCDONNELL DOUGLAS

CORPORATION
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NUMBER OF DATA SUBMITTALS PER FLIGHT IS A MAJOR DRIVER

14 + —
T 

| 5 SODS’s ARE SCHEDULED:12 + 
BN 

| 1, L-62 WKS. CFP
+ 2, L-39 WKS. OFP CYCLE 1104  3, L-19 WKS. OFP CYCLE 2

8 f p

T RE
6-1

i
+- l - - t - - l - - " t - - | - - " 1 t - “ |  - t = - | - - t= - 1 -= - t=~= - | - - 1  o ==  =

2 1+

0 1 * J %» * & +#*

41A 41B '41C 41D 41F 416 51A 51B 51D 51E 51F 51G 511 51L 61A 61B 61C
FLIGHT 

|

* FLOWN 
| /
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I-LOADS

SODS

MDTSCO - HOUSTON

RI
ASSESS
TRAJECTORY

A
RI

ASSESS
LOADS

REVIEW CYCLE FOR ASCENT FIRST STAGE I-LOADS

PERFORMANCE MARGIN

RED: < 0 LB
YEL: 0-2000 LB
GRN: > 2000 LB

LAUNCH PROBABILITY

RED: < 75%
YEL: 75-85%

GRN: > 85%

DM3

E3]
[67]

AN

POSSIBLE OUTCOMES

> No ACTION

—> TWEAK I-LOADS

AFSIG, |—> SELECT DIFFERENT STD I-LOAD

SIR, —> DESIGN NEW I-LOADS

MICB, —> MODIFY ORBITER/SRB/ET STACK

PRCB —>> MODIFY PAYLOAD MANIFEST

REVIEW 5 MODIFY CONSUMABLES LOADINGS

> MODIFY ONORBIT PROFILE

—> PURSUE OTHER "GET-WELLS"

PRCB L-10 WK
ASCENT FREEZE

/
MCDONNELL  DOUGLAS
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PROBLEM AREAS (ConTt’D)

~ 0 MANAGING IMPROVEMENTS

MDTSCO -HOUSTON.

a

IN ORDER TO FULLY REALIZE THE STS POTENTIAL, BETTER IMPROVEMENTS
PLANNING IS NEEDED THAT SPANS ALL FACILITIES.
WHERE, WHEN, AND HOW ARE FLIGHT PLANNING AND OPERATIONS TASKS
BEST PERFORMED?

WHERE, HOW SHOULD THE WHEN SHOULD THE TASK BE PERFORMED?
TASK BE PERFORMED ?  - PRE=MISSION~ DAY-OF-LAUNCH ~~ REAL-TIME
o FLIGHT PLANNING

eo AUTOMATED VS MANUAL  X
eo (COMPUTER HOST X ><

 
><

eo MCC
eo AUTOMATED VSMANUAL - X X

o (ONBOARD
eo AUTOMATED VS MANUAL X X

/
MCDONNELL covacier l
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SUMMARY

MDTSCO -HOUSTON MCDONNELL DOUGLAS

CORPORATION



WHAT'S AHEAD

® SOFTWARE CAPABILITY
® OI7 RTLS/TAL WEATHER ALTERNATES (5 SITES TOTAL) WITH IMPROVED PEG
© ADDITIONAL MPS/OMS/RCS DUMPS TO REDUCE RTLS, TAL LANDING WEIGHTS
e O0I7 CENTAUR ABORT PROPELLANT DUMPING
® UPGRADED GPC'S

® PERFORMANCE CAPABILITY
® SRB FILAMENT WOUND CASE
® INCREASED SRB BURN RATE
® POSSIBLE FIRST STAGE ENHANCEMENTS - SSME/SRB! PITCH PARALLEL, OPTIMUM ALPHA,

HEAD'S UP ASCENT
o MPS FPR REDUCTIONS BASED ON FLIGHT EXPERIENCE
eo FIRST STAGE “OPS” DESIGN CONSTRAINTS BASED ON OCA FOLLOW-ON LOADS,

WING MODIFICATIONS, AND FLUTTER DTO

0 WIR 
|

o STANDARD I-LOAD AND TECHNIQUES DEVELOPMENT
!

MDTSCO -HOUSTON MCDONNELL DOUGLAS Yoor r r

CORPORATION
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WHAT'S AHEAD (ConT’D)

® OPERATIONAL CAPABILITY
o TREND FROM STANDARD INSERTION TO DIRECT INSERTION
o 3-STAGE OMS FPR
o DAY-OF-LAUNCH I-LOAD UPDATE
e ET TRACKING DTO TO RESOLVE ET RUPTURE MECHANISM

: OFP [-LOAD DESIGN
o DEVELOPMENT OF STANDARD FIRST STAGE I-LOADS WITH FULL OPERATIONAL

CAPABILITY
o DEVELOPMENT OF STANDARD RTLS POWERED PITCHDOWN I-LOADS
o AUTOMATED DATA INTERFACES BETWEEN I-LOAD DESIGN HOST AND SPF IMRB

I- LOAD REPOSITORY

8 OFP PRODUCTION
o MORE PARATECHNICAL PRODUCTION CAPABILITY
o CHANGE OF MANAGEMENT MENTALITY FROM R&D TO PRODUCTION
o STREAMLINING OF FLIGHT DATA FILE PRODUCTS THROUGH CONSOLIDATION

WITHIN DM
p

CORPORATION



WHAT'S AHEAD (ConT’D)

e AUTOMATED DATA INTERFACES BETWEEN MCC DISPLAY AND TRAJECTORY DATA
PROCESSORS AND SPF DATA ENTRY

8 SOFTWARE TOOLS
o TRANSPORTABLE SOFTWARE - ANSI FORTRAN WITH UNIX 0.S.
o DACS EVALUATION

p |

MDTSCO -HOUSTON 
MCDONNELL  covacierl
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FLIGHT DESIGN BRANCH
IT DESIGN AND ANALYSIS PROCESS

22 MAY 1385

J. L. ALLISON
MDTSCO/DM5
438-5660, X-242



I OR ORBIT DESIGN AND ANALYSIS QVERVIE

o PROCESS OVERVIEW

o STAFFING ALLOCATIONS

o ORBIT DES IGNAND ANALYSIS
o END TO END (INTEGRATION)

o ATTITUDE AND POINTING FLIGHT DESIGN

o RENDEZVOUS FLIGHT DESIGN

o PAYLOAD SEPARATION FLIGHT DESIGN

o PROXIMITY OPERATIONS FLIGHT DESIGN

o REAL TIME MISSION SUPPORT

o FORUMS AND DOCUMENTS SUPPORTED

o SOFTWARE USAGE

WHAT'S AHEADoO



ORBIT DESIGN AND ANALYSIS
PROCESS OVERVIEW

P/L REQUIREMENTS
ANAL. & MANIFEST
ASSESSMENT

CFP DESIGN
PRODUCTSv
OFP DESIGN
PRODUCTS

1 ]
[ a



ORBIT DESIGN ELEMENTS

FLIGHT DESIGN
| INTEGRATION

SPECIAL
MANEUVER OR

ATTITUDE

ORBIT
INTEGRATION =



STAFFING DISTRIBUTION

OPT SVCS (21)

CFP/0FP (29)

r

R 0% 0%"
Rea

RK
RRR oS

STD SVCS (22)
MANIFEST (14) ——

FUND. CODE DIST. FLT. DES. PHASE DIST.

—— RNDZ. (3)
PROX. (9)

a —

TT SEP. (2)

PROC. (2)

19
 

&
 

& 
J

| 
| c.S. (10)

FLIGHT INTEG (25) |

AF (8FUNCTIONAL DIST. USAF (8)



.

CURRENT BARRIOS SUPPORT TO THE FLIGHT DESIGN BRANCH

CFP/OFP (25)
SEPARATION (2)

L
E

4

PROX (2)DESCENT/DEORBIT (3)

ONORBIT DATA PRODUCTS (18)
FUNCTIONAL DISTRIBUTION

RECONFIGURATION DATA GENERATION SUPPORT

ame  Pm mw maar ea



TT

PROCESS FLOWLL  a DESIGN

( pn  reamsREQMTS STS REQMTS Ep
Ep

’
CFP DEVELOPMENT
I> LAUNCH WINDOW ANAL.> DEPLOY OPS. ACTIVITYDLAND OPS. — on[SassEVALUATION | LAD OPS r e  EVALUATION
I> TRADE STUDIES

SEP, RNDZ, [ORBITAL OVERVIEWPROX, AXP FOP PRESENTATIONEVALUATIONS

Th



PROCESS FLON FOR ORBITAL DESIGN
OFP CYCLE 

|

CFP OUTPUT P/L REQMTS STS REQMTS
UPDATE UPDATE

\/ \/

[ ASCENT r d  OFP DEVELOPMENT | FIDO
D> LAUNCH WINDOW ANAL|

oe  — > 0EPLOY OPS. CREW ACTIVITY[ oeEVALUATICN + = ing oS EVENTS EVALUATION
C> TRADE STUDIES

EVALUATIONS | PRESENTATION

CL — ORBITAL OVERVIEWPROX, ABP | EE |

b> ISSUE RESOLUTION
D>MANEUVER UPDATES

: TRAJECTORY UPDATES

N l VECTORS

FOR. FRR |

PRESENTATION
3 SUPPORT

/B



FLIGHT DESIGN PRODUCTS

0 STANDARD PRODUCTS

~ RESULTS OF MAINLINE DESIGN
- REQUIRED FOR ALL FLIGHTS
~ WELL DEFINED/DOCUMENTED

0 ANALYSIS

- VARIES WITH FLIGHT COMPLEXITY
- INCLUDES STANDARD PARAMETRIC DATA BASE BUILD-UP, CONTINGENCY

ANALYSES, FORUM SUPPORT (FLIGHT TECHNIQUES)



BIT D N D

PROD DESCR INTEG SEP PROX  RNDZ PROD

CAPS INITIALIZATION TAPE (CIT) X
TRAJ SEQ OF EVENTS X

CIRD PRESENTATION SUPPORT X

CIR PRESENTATION SUPPORT X

SEP SEQUENCE DEPLOY VECTOR 
| X

PRE DE-ORBIT STATE VECTOR X
SUPERTAPE DELIVERY X
LANDING OPPORTUNITIES X
POST MANEUVER STATE VECTOR 

| CX
SPF COLDSTART DATA 

| X
SMS DATA TAPE INPUT X



ORBIT DESIGN AND ANALYSIS PRODUCTS (CONTINUED)

PROD DESCR

MCC TRAJECTORY INPUTS

COMMON FORMAT TAPE AND U.G.

FRR PRESENTATION INPUTS

FLT DESCR CARD LAYOUT

~ NORAD R-20 DATA PACK

FOP INPUTS

PRELIM DEPLOY VECTOR

FOF - ASCENT TDRSS COMM COVERAGE

FOF - ASCENT DAY/NIGHT COVERAGE

ILOAD AUDIT

ON-ORBIT COMM COVERAGE

PAO N K SUPPORT PLAN
-»  »

INTEG SEP PROX RNDZ PROD

X

X

10



ORBIT DESIGN AND ANALYSIS PRODUCTS (CONTINUED)

PROD DESCR INTEG SEP PROX RNDZ

SUPERTAPE SEQ OF EVENTS

RNP MATRIX AND REFSMMATS

DIGITAL LAUNCH WINDOW DATA

FDS POST BURN STATE VECTORS

SUN LOOK ANGLES

ORBIT TGTING ILOADS

SPF COLD START DATA

SPF VERIFICATION DATA

FRR PRESENTATION INPUTS

ILOAD AUDIT

SMS DATA PKG

MCC TGTING INPUTS

PROD

X

11



PROD DESCR

SES RESET POINTS

MONTE CARLO ANALYSIS

FF INPUTS

ORBIT DESIGN AND ANALYSIS PRODUCTS (CONCLUDED)

INTEG SEP PROX RNDZ

X

X

PROD

12



FLIGHT DESIGN
INTEGRATION

ORBIT
INTEGRATION

ORBIT DESIGN ELEMENTS

PROX OPS

SPECIAL
MANEUVER OR

ATTITUDE



INPUTS

P/L ORBIT REQMTS
WT & PERF DATA
STS CONSTRAINTS

SOURCES

P/L INTEGRATION OFC
FLT REQMTS OFFICE
PIP REVIEWS
WORKING GROUPS
PIP & ANNEX
FDRD, SODB, FOP,
SODS, FRD, PROX,
RNDZ, SEP, ASCENT

ORBI GRATIO

FUNCTIONS

LAUNCH WINDOW
ANALYSIS

CARGO COMPATIBILITY
ANALYSIS

TRAJECTORY DESIGN
ATTITUDE ANALYSIS
ORBIT PROFILE INTEG

TOOLS

PLWPLT/HP9325
FDS/PERKIN ELMER
STALEX/SYMBOLICS
UPOINT/HP9825
IPSOL/HP9000
CTLSTE/HPY325
COMEW/HP9825
ENFIX/HP9825
MERGE/HP9825
SPHERE

Y

PRODUCTS

PIP AGREEMENT/TEXT
RECOMMENDATIONS

FLT MANIFEST ASSESS.
ANNEX BLANK BOOK
STD LAUNCH WINDOW
STD RETRIEVAL POLICY
FLT FEAS ASSESS
LAUNCH WINDOW
TRAJ SEQ OF EVENTS
CFP, OFP

USERS
P/L INTEGRATION OFC
FLT REQMTS OFFICE
PIP REVIEWS, MICB
WORKING GROUPS |

FOP, FOR, CIR, FRR
ASCENT, DESCENT
SYSTEMS ANALYSIS
CREW ACTIVITIES

14



ATTITUDE AND POINTING

FLIGHT DESIGN
- FEASIBILITY ASSESSMENTS
- EARLY STUDIES
- DOD LOE OPTIONAL SERVICES
- COMMUNICATIONS STUDIES
- NOTPROCEDURES, CREW ACTIVITY PLANNING

I-LOADS
- CONSIST OF TOLERANCES FOR AVOIDING COMPUTATIONAL SINGULARITIES,

OR DEFAULT REFERENCE ATTITUDES AND BODY VECTORS.
- DESIGNED FROM THE OUTSET TO BE STANDARDIZED; THE FEW CHANGES

WHICH HAVE OCCURRED WERE FOR ALL SUBSEQUENT FLIGHT,
- QUALITY ASSURANCE REQUIRES ABILITY TO FORESEE THOSE RARE INSTANCES

WHEN THESE I-LOADS NEED CHANGING FOR A PARTICULAR FLIGHT,
MCC PARAMETERS ARE PROVIDEDBY OPERATIONS DIVISION,

15



CATEGORY

ORBIT ATTITUDE
(OATO)

FIXED I-LOADS -
JENNESS (ZFM1)

SCRUB 1-LOADS-
JENNESS (ZSMO)

ATTITUDE AND POINTING I-L

I-LOAD DESCRIPTION

BODY INERTIAL X-AXIS (2 DEGREES BELOW GEOMETRICAL
X-AX1S) ADI REFERENCE QUATERNION (“STARBALL”)

"DEFAULT BODY AXES FOR AUTO MODE OPTIONS (+X, -X, -Z,
USER CHOICE). ADI LOCAL VERTICAL BIAS QUATERNION
(IDENTITY), ATTITUDE TOLERANCE FOR MANEUVER COMPLETION
(1.1 X DEADBAND)

MANUAL ENTRY STAR DEFAULT, ADI INERTIAL QUATERNION
(IDENTITY), MAXIMUM AUTO TRACK RATE (3 DEGREES PER
SECOND), BODY AND TARGET VECTOR TOLERANCE FOR ALTER-NATE REFERENCE PLANE SELECTION (1 DEGREE), MINIMUM
RANGE FOR TARGET TRACKING RATE COMPUTATION(100 FT)

TOTAL

COUNT

13

11

50

16



INPUTS

WT & PERF DATA
STS CONSTRAINTS
STATE VECTOR

SOURCES

PIP & ANNEX
FDRD, FOP
S0DB, SODS, FRD
ORBIT
FRD

E OUS FL |

* INDICATES OFP CYCLE ONLY

FUNCTIONS

TRAJECTORY DESIGN
DISPERSION ANALYSIS*
CONTINGENCY PLANNING*
SIMULATION SUPPORT
MISSION SUPPORT®

TOOLS

FDS/PERKIN ELMER
OTBP/UNIVAC
OMPBP/UNIVAC
OMPROX/UNIVAC
SVDS/UNIVAC
SES

PRODUCTS

TARGETING ILOADS*
PROFILE, TIMELINE
MANEUVERS & PROP
RELATIVE MOTION
LIGHTING PERIODS
TRACKING EVENTS
REAL TIME SUPPORT

USERS

CIR, FRR
POWG
FLIGHT TECHNIQUES
ORBIT, ASCENT
PROX OPS, A&P
SMS, MCC, SPF
FLIGHT RULES
CREW PROCEDURES
CREW ACTIVITIES
0ASCB

17



RENDEZVOUS I-LOAD DESIGN

0 PRINCIPAL FUNCTION IS ORBIT TARGETING (OT) SPECIALIST FUNCTION. FOR RENDEZVOUS
~ MISSIONS, OT IS USED ONLY IN THE LAST 2 REVS.

8 I-LOADS CONSIST PRIMARILY OF ITERATION AND CONVERGENCE CONTROL VARIABLES AND UP
TO 20 MANEUVER TARGET SETS (TIG, X, Y, Z OFFSET, ETC.)

8 1-LOAD DRIVERS ARE ORBITAL PERIOD, ELLIPTICITY, LIGHTING, AND DIFFERENTIAL DRAG
BETWEEN VEHICLES

® I-LOAD DESIGN CONSTRAINTS ARE ACCEPTABLE RELATIVE MOTION, TARGET VISIBILITY FOR
CREW AND ONBOARD SENSORS, AND SENSOR LIMITS (MIN & MAX RANGE)

0 CONTROL BOARD AND SOURCE OF OFFICIAL DELIVERY IS ORBITER AVIONICS SOFTWARE CONTROL
BOARD (OASCB)

® OT IS ALSO USED TO SUPPORT NON-STANDARD MISSIONS SUCH AS 51-F PDP FREE FLIGHT.
CONSTRAINTS AND DRIVERS ARE UNIQUE TO THE MISSION AND DESIGN TIME IS GREATLY
INCREASED

18



ENDEZVOUS I-LOADS

CATEGORY 1-LOAD DESCRIPTION COUNT
ZFWO | - PARAMETERS WHICH CONTROL COMPUTATIONS 2]- MINIMUM NUMBER OF ITERATIONS

- MAXIMUM NUMBER OF ITERATIONS
- ITERATION CONTROL
- CONVERGENCE TOLERANCES
- SIZE OF SINGULARITY ZONES

OTIO | - BASE TIME FOR ALL ORBIT TARGETING BURNS y- ORBITER CD, AREA, AND THRUST 3- ORBIT TARGETING TARGET SETS 1-19
- TIME OF BURN (RELATIVE TO BASE TIME)- TRANSFER TIME 

| 19- ELEVATION ANGLE FOR ELEVATION ANGLE BURNS| 19- TARGETED X. Y. Z OFFSET FROM TARGET 57- FLAG INDICATING COMPUTATION TYPE (LAMBERTOR CW) 19

0720 | - ORBIT TARGETING TARGET SETS 20-40 147

| 
|

TOTAL | 33
19



OUS MCC PARA D

FOR RENDEZVOUS MISSIONS, RENDEZVOUS TARGETING PROCESSOR (RTP) IS USED TO TARGET OMSMANEUVERS FROM OMS-2 TO RENDEZVOUS COMPLETION

INPUTS TO THE PROGRAM CONSIST OF MANEUVER SEQUENCE CONSTRAINT TABLES WHICH RTP USES TODEFINE THE TRAJECTORY PROFILE BY SOLVING FOR MANEUVER EVENT TIMES AND VELOCITYINCREMENTS

PROFILE DESIGN DRIVERS ARE MNVR PLACEMENT. AV. AV SENSITIVITY TO DISPERSIONS (ASCENTDISPERSIONS, GROUND PERFORMANCE AND REL MOTION TRACKING UNCERTAINTIES, MNVR EXECUTIONERRORS. DRAG UNCERTAINTY, AND TRANSLATION DISPERSIONS CAUSED BY ATTITUDE MNVRS)
PARAMETER (PROFILE) DESIGN CONSTRAINTS ARE ORBITER PERFORMANCE LIMITATIONS. DEPLOYABLEPAYLOAD REQUIREMENTS, TARGET PHASE ANGLE THROUGHOUT LAUNCH WINDOW. TARGET ALTITUDE, .POST MECO ORBIT (STD INSERSION VS DIRECT), CREW TIMELINE CONSTRAINTS
DELIVERY IS TO FIDO THROUGH FLIGHT TECHNIQUES PANEL



ENDEZVOUS DESIGN QUALITY ASSURANCE

0 DETAILED QA OF MCC PROFILE DESIGN AND FSW ILOADS IS ACCOMPLISHED WITH TWO MONTE CARLOSIMULATION TOOLS

0 THE “GROUND SIMULATION" (GNDSIM/SVDS) SIMULATES THE GROUND TARGETED PORTION OF RENDEZ-VOUS.

0 INPUTS ARE MANEUVER CONSTRAINT TABLES, STATE VECTORS AND TIME TAGS OF ORBITERAND TARGET POST MECO, GROUND TRACKING UNCERTAINTIES BEFORE EACH MANEUVER, MANEU-VER EXECUTION ERROR, AND IMU ALIGN TIMES (FOR TRANSLATION DISPERSIONS).
0 GNDSIM OUTPUT INCLUDES MNVR DISPERSIONS. TRAJECTORY DISPERSIONS (CONTACT TAR-GET, HIGH ENOUGH FOR PAYLOAD DEPLOY?) PROPELLANT REQUIREMENT FOR DISPERSIONS.QA OF GROUND TARGETED SEQUENCE, AND INDICATORS FOR REAL TIME TRAJECTORY QA.

0 THE “FLIGHT SIMULATION" (FLTSIM/OMPROX) SIMULATES ONBOARD TARGETED PORTION OFRENDEZVOUS

0 FLTSIM INPUTS ARE STATE VECTORS AND DISPERSIONS FROM GNDSIM, FSW I-LOADS. ON-BOARD NAV AND SENSOR SEQUENCING, OT SEQUENCING, MANEUVER EXECUTION ERROR. ANDATTITUDE PROFILE.

0 FLTSIM OUTPUTS ARE MNVR DISPERSIONS, TRAJECTORY DISPERSIONS (CONTACT TARGET?.MISSION SUCCESS). PROPELLANT REQUIREMENT FOR DISPERSIONS, QA OF OT FSW I-LOADS.INDICATORS FOR REAL TIME TRAJ QA, MISSION SPECIFIC QUANTITIES FOR FLIGHT RULES



RENDEZVOUS DESIGN QUALITY ASSURANCE (CONTINUED)

0 OTHER MISSION SPECIFIC ANALYSIS IS DONE TO INVESTIGATE CONTINGENCIES SUCH AS COST OFSENSOR FAILURES. LATE AND MISSED BURNS. BAILOUTS, ETC.
0 OFFICIAL DELIVERY OF DISPERSION AND CONTINGENCY ANALYSIS IS TO FLIGHT TECHNIQUES PANEL
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From: DA8/Chairman, stsG1-Forbie Fl ight 9), SIGNATURE aTechniques (Wn  p r ec  p rc ,
Alan L. B r i scoe

oN
suas: STS 51-F(Orbit F l ight  Techniques Panel Meeting #3 Minutes

*
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The th i rd  STS 51-F Orbi t  F l i gh t  Techniques Panel meeting was held on February 22,1985, at JSC. NASA Headquarters, MSFC, Rockwell-Downey, and Draper Laboratorypersonnel par t ic ipated via teleconference.

A .  Total Norm Z Ops for PDP F ree f l i gh t  - MDTSCO/G. E. Schrage
Mr .  Schrage presented an analys is  of the plume disturbances on the PDP using normZ during the separat ion and approach phases of PDP prox ops. The bottom l ine  ofthe analys is was that (1) to ta l  norm Z ops could increase the PDP res idua l  spinrate over the nominal by 1 deg/sec (not tak ing into account the rate gyro packageimplemented recent ly) ,  (2) the PDP.angular momentum displacement (spin axis a t t i -tude change) could be increased about 2 degrees, and (3) approximately 60 poundsof RCS propellant (33 out of the forward tank) could be saved. The payloadcommunity also stated that there were no known contamination cons t ra in t s .  Basedon th is  data and the desire of the crew to use the primary jets in the norm Zmode, i t  was dec idedthat the PDP f r ee f l i gh t  o e ra t i ons  TLE  be conducted us ingnorm 2. Low Z would be used in the event the crew did notice any adverse Brfectson the POP

Wi 2. PDP Breakout Maneuvers - MDTSCO/N. Tursa

oo“Ms .  Tursa presented a summary of the PDP f lyaround abort decisions made dur ingthe prox ops sp l i n t e r  group meetings. The basic abort from a nominal PDP f l y -around would be a 2 fps. posigrade or retrograde maneuver based on where you arein the f lyaround. The generic abort would be used i f  the crew became d iso r ien tedand was out of comm coverage. This set of maneuvers would cons is t  of es tab l i sh -ing a 1 fps separation ra te ,  then a 2 fps out -o f -p lane maneuver, fo l lowed 15minutes la ter  by a 3 fps posigrade burn. I t  should be noted that the burn de l taV requirements have been reduced from those def ined in the o r i g i na l  gener ic  Jos a lbreakout maneuvers, but no recontact  problems were encountered. New isrules
r ega rd ingthe geperic breakout and the appropriate 482 to changethe check]listshave been submitted.
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INPUTS

WT& PERF DATA
STS CONSTRAINTS
STATE VECTOR

SOURCES

PIP & ANNEX
FDRD, FOP
SODB, SODS
ORBIT
FRD

FUNCTIONS

TRAJECTORY DESIGN
PLUME IMPINGEMENT

EVALUATION
CONTINGENCY PLANNING
P/L GEOM MODELLING
SRM DAMAGE ASSESS

TOOLS

FDS/PERKIN ELMER
PIMI0O/UNIVAC
PLGEOM/UNIVAC
POPIS/UNIVAC
SRMDAM/UNIVAC
PIDI/HP9825

|

PRODUCTS

PROFILE, TIMELINE
MANEUVERS & PROP
PLUME DISTURBANCES
PLUME CONTAMINATION
P/L ATTITUDE MOTION
SRM PLUME DAMAGE

USERS

CIR ,  FRR :

POWG
FLIGHT TECHNIQUES
ORBIT, RNDZ
RMS, A&P
FLIGHT RULES
CREW PROCEDURES
SAFETY REVIEWS

ee ee 3 0 * 
| 24



8 PAIM-D TRAJECTORY
IN ORBITER BODY
FRAME

~ 8 +PCH PLUME PRESSURE
CONTOURS SHOWN

8 +PCH JET FIRINGS TO
NULL NEGATIVE ORBITER
PITCH RATE

FN

E
nclosure

Page 5 of 15

N
\

MCDONNELL  DOUGH Lox
CORPORATIONsDYANIC PRESSURE (g) IN LB/FI°2PITCH
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INPUTS

WT & PERF DATA
STS CONSTRAINTS
STATE VECTOR

SOURCES

PIP & ANNEX
FDRD., FOP
S0DB, SODS
ORBIT
FRD
CREW PROCEDURES

PROX OPS FLIGHT DESIGN

FUNCTIONS

TRAJECTORY DESIGN
PLUME IMPINGE EVAL
CONTINGENCY PLANNING}
P/L GEOM MODELLING
MHU/PAYLOAD INTER-

ACTIONS
POST-FLT ANALYSIS

_PRODUCTS

PROFILE, TIMELINE
MANEUVERS & PROP
PLUME DISTURBANCES
PLUME CONTAMINATION
P/L ATTITUDE MOTION
THRUSTER ACTIVITY

——p

TOOLS USERS

FDS/PERKIN ELMER CIR, FRR
PIMSO0/UNIVAC POWG
PLGEOM/UNIVAC FLIGHT TECHNIQUES
POPIS/UNIVAC ORBIT, RNDZ
MOPIS/UNIVAC RMS, A&P
DTFS/HP9825 FLIGHT RULES

| MILMU/HP9825 
| CREW PROCEDURES

SES CREW ACTIVITIES
SAFETY REVIEWS
PAYLOAD OWNER

27
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5. PLUME EFFECTS:

PHASE

MC4-»400"onV
Null
Rates

Stationkeep
@ 400' on V

V Approach
400'-+200"

Ine r t ia l
Stationkeep
@ 200°

180° YAW
MNVR

-R Approach
200' - 35!

-R Stationkeep
@ 35'

Tota ls

* Absolute, cumulative value

JET
MODE

NORMZ

* NORMZ

NORMZ

NORMZ

NORMZ

NORMZ

LOZ**
NORMZ

- on go wm wm,

** Switch to NORMZ @ 50°

PET
(M:S)

29:27

29:29

49:29

61:46

85:16

-RBAR RETRIEVAL PROFILE(SCENARIO 11B)

PLUME TORQUE IMPULSE*

Ly

0.031

0.057

0.039

0.239

0.230

0.120

0.058

0.02

0.794

(ft-1bf-sec)

Ly

0.065

0.007.

0.017

0.389

0.931

4.392

0.482

0.045

6.328

L ,

0.708

0.109

0.334

2,279

13.927

4.621

11.447

2.713

36.138

Cy

19.683

2.506

2.530

1,780

32.522

64,057

5.432

1.437

129.95

CONTAMINATION*

A)
C
Y

15.378"

25.703

15.828

25,344

36.847

5.335

6.752

1.824

133.025

0.486

0.983

0.862

1.615

1.261

4.706

0.383

0.032

10.329

7
MCDONNELL DOUGLAS
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ORBIT DESIGN AND ANALYSIS

SIM/FLT SUPPORT

EX: STS-516 ENGRS HRS EACH

RNDZ/PROX OPS SIM I 8
DEPLOY SIM 1 6
RNDZ/PROX OPS SIM ly 8
PLANNING SHIFT RNDZ SIM | 4 8
RNDZ ly 10
SIM PREPARATION I ly
SIM TOTAL 

| 158
FLT DEPLOY 1 6 

|

FLT NC-1 1 I
FLT NC-2 - TF ly 10
FLT TOTAL 50

GRAND TOTAL 208

* FOR 511, FLIGHT SUPPORT WILL INCREASE TO ABOUT 80 HRSSINCE THERE ARE MORE GROUND COMPUTED BURNS.
J @ a a.8 ® 30



/

CONFONATIONJ. L. ALLISON

ORBIT DESIGN
(6 MAN HOURS)

RENDEZVOUS DESIGN
(201 MAN HOURS)

TITLE: 
PATE:ORBIT DESIGN AND ANALYSIS L Mav 1989REAL TIME MISSION SUPPORT GE:

STS-51DR EXAMPLE

- PREDICTED SYNCOM ORBIT DECAY TO END OF YEAR TO SUPPORTCONTINGENCY PLANNING

- PREDICTED FUTURE OPPORTUNITIES FOR SYNCOM ORBIT INSERTION

- ANALYZED THE 51-D LDEF RNDZ ILOADS FOR USE WITH THE CON-TINGENCY PROFILE

- PROVIDED INPUTS TO THE DESIGN AND ANALYSIS OF THE SYNCOM SEPSEQUENCE

- DESIGNED THE 51-DR CONTINGENCY RENDEZVOUS PROFILE
- PROVIDED REAL TIME SUPPORTTO GIDO AND FIDO INCLUDING RELATIVEMOTION TRAJECTORY PLOTS AND QA OF STANDARD BAILOUTS THROUGH THERENDEZVOUS

MCOONNELL DOUGLAS TECHNICAL SERVICES COMPANY, INC.Houston Astrowwtics Divielon, 18441 Gpase Center dlvd., Nouston, Texas 27088

|



/ TITLE: | DATE:
wewonmmes. povasfe ORBIT DESIGN AND ANALYSIS 1 Mav 198

2 amon REAL TIME MISSION SUPPORT PAGE:J. L. ALLIsoN 
|

RENDEZVOUS DESIGN (Cont’p) - MADE INPUTS TO AND REVIEWED RENDEZVOUS MESSAGES
- SENTTO THE CREW INCLUDING IMPROVISED RENDEZVOUSBOOK

PROX OPS DESIGN - ANALYZED AND VERIFIED THAT THE PROPOSED CONTINGENCY(86 MAN HOURS) SEPARATION SEQUENCE WAS FEASIBLE AND SAFE FROM:
o RELATIVE MOTION TRAJECTORY
o ORBITER RCS PLUME DISTURBANCES ON SYNCOMo ORBITER RCS CONTAMINATION LEVELS ON SYNCOM -o ORBITER SURFACE DAMAGE FROM SYNCOM INSERTION BURN

- = RECOMMENDED LOW-Z SEP BURN

MCOONNELL DOUGLAS TECHNICAL SERVICES COMPANY, INC.Nouston Astronautics Divieton, 10441 Bpase Centar Blvd., Nouston, 22080

9 PF) a



FORUMS SUPPORTED BY ORBIT DESIGN AND ANALYSIS
MICB - MISSION INTEGRATION CONTROL BOARD

CIR - CARGO INTEGRATION REVIEW

PING - PAYLOAD INTEGRATION WORKING GROUP

FLIGHT DESIGN 1-LOAD REVIEW

OASCB - ORBITER AVIONICS SOFTWARE CONTROL BOARD
FLIGHT TECHNIQUES

FLIGHT RULES REVIEW

BRR - BASELINE REQUIREMENTS REVIEW

PONG - PAYLOAD OPERATIONS WORKING GROUP

FDWG - FLIGHT DESIGN WORKING GROUP

FRR - FLIGHT READINESS REVIEW

FOR - FLIGHT OPERATIONS REVIEW

FOP - FLIGHT OPERATIONS PANEL

SAFETY REVIEWS



DOCUME| Sup BY ORBIT DESIGN AND ANALYSIS

PIP - PAYLOAD INTEGRATION PLAN

PIP ANNEX 
|

FDRD - FLIGHT DEFINITION AND REQUIREMENTS DOCUMENT

FRD - FLIGHT REQUIREMENTS DOCUMENT

FRD - APPENDIX A, LEVEL A GROUNDRULES AND CONSTRAINTS

CFP - CONCEPTUAL FLIGHT PROFILE

OFP - OPERATIONAL FLIGHT PROFILE

STS OPERATIONAL FLIGHT DESIGN STANDARD GROUNDRULES AND CONSTRAINTS, LEVEL B
-LOADS REQUIREMENT DOCUMENT (ILRD) VOLUMES 1, I I ,  III

FLIGHT SOFTWARE CHANGE REQUESTS (CR‘S)

FLIGHT RULES
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ORBIT DESI ANALYSIS SOFTWARE USAGE

| TEST USER'SSYMBOL NAME SYS LANG LOC OWNER CASE(S)? | GUIDE? COMMENTS
SVDS SPACE VEHICLE UNIVAC | FORTRAN | TBS ? PARTIAL PARTIAL | FSW MONTE CARLO/DYNAMIC SIMULATION 

GNDSIM (SVDS 4.2
FIELDDATA)FDS FLIGHT DESIGN SYSTEM PE FORTRAN | TBS ? PARTIAL PARTIAL

OTBP ORBIT TARGETING UNIVAC | FORTRAN | 500 + DANNEMILLER | YES NO FSW ILOAD DESIGNBENCH PROGRAM SVDS .-(SVDS 4.2 ASCII
DRIVER)OMPBP ORBITAL MANEUVER UNIVAC | FORTRAN | 500+ DANNEMILLER | YES NO MCC PARAMETER DESIGNPROCESSOR BENCH PGM SVDS (SVDS 4.2 ASCII
DRIVER)OMPROX ORBITAL MANEUVER UNIVAC | FORTRAN | TBS DANNEMILLER | YES YES FSW MONTE CARLO/& PROX OPS PGM 

. FLTSIM (SVDS DERIV)DTFS ORBITER M-I-L DESK-TOP | HP9825 | HPL 3000 SWAIM (TRW) | YES YES PROFILE & PROPELLANTFLT SIM 
GENERATIONMILMU MMU M-I-L DESK-TOP HP9825 | HPL 3000 SWAIM (TRW) | YES NO PROFILE & PROPELLANTFLT SIM 
GENERATIONPROXPROP | PROX OPS PROPELLANT 1IBMPC BASIC 700 SWAIM YES YES PROP CONSUMPTIONCONSUMPTION PGM 

| ESTIMATESSRMDAM SRM PLUME UNIVAC | FORTRAN | 1000 WHYNOTT YES NO ORBITER SURFACEDAMAGE ASSESSMENT 
| DAMAGE ASSESSMENTPIDI PARTICLE IMPACT HP9825 | HPL 1000 YES YES ORBITER SURFACEDAMAGE INTEGRATOR SWAIM (TRW)

DAMAGE ASSESSMENT

35



SYMBOL

PLGEOM

ORBPLT

PLDPLT

PIM900

POPIS

MOPIS

MASPROP.

OMIN

EUMAQ

CURVFIT

NAME

P/L GEOMETRY
MODELLING PGM

ORBITER GEOMETRY
PLOTTING PGM

P/L GEOMETRY PLOTTING
PGM

STATIC PLUME
IMPINGEMENT

PROX OPS PLUME
IMPINGEMENT SIMULATION

MMU OPS PLUME
IMPINGEMENT SIMULATION

MASS PROPERTIES
PROGRAM

SPINNING P/L ATTITUDE
DYNAMICS PGM

EULER ANGLE, MATRIX
& QUATERNION X-FORM

CURVE FITTING PROGRAM

SYS

UNIVAC

HP9825

HP9825

UNIVAC

UNIVAC

UNIVAC

IBMPC

IBMPC

1BMPC

I1BMPC

LANG

FORTRAN

HPL

HPL

FORTRAN

FORTRAN

FORTRAN

BASIC

BASIC

BASIC

BASIC

LOC

1100 +
DISSPLA

1500

400

1500

TBS +
SVDS

TBS +
SVDS

190

418

967

537

OWNER

. STAAS

RHODES

RHODES|

SWAIM

SWAIM

SWAIM

SAWIN

 SAWIN

STAHL

MANNO

ORBIT DESIGN AND ANALYSIS SOFTWARE USAGE

TEST
CASE(S)?

YES

YES

YES

YES

YES

YES

YES

YES

YES

YES

USER'S
GUIDE?

NO

NO

NO

YES

PARTIAL

PARTIAL

YES

YES

YES

YES

1 r es  @ E—b—emit———— a f aa  a rma  . —

|

COMMENTS

P/L SEQUENTIAL
VIEW GENERATION

ORBITER SEQUENTIAL
VIEW GENERATION

STATIC P . I .  ASSESS
FOR PAYLOAD

DYNAMIC P . I .  ASSESS
(SVDS 3.17 DRIVER)

DYNAMIC P . I .  ASSESS
(SVDS 3.17 DRIVER)

COMBINED MASS
PROPERTIES

P/L WOBBLING PLOT
& CONING ANGLES

POLYNOMINAL CURV F IT }

36



SYMBOL

STPROC

WORKSHEET

DVSUM

PROPSUM

MOPP

COVDRV

NAME

STATISTICAL POST-
PROCESSOR

TRAJECTORY STATISTICAL
POST PROCESSOR

AV STATISTICAL
POST PROCESSOR

PROPELLANT STATISTICAL
POST PROCESSOR

RELATIVE MOTION PLOT
POST PROCESSOR

DISPERSED STATE
GENERATOR

SYS

UNIVAC

UNIVAC

UNIVAC

UNIVAC

UNIVAC

UNIVAC

ORBIT DESI

LANG

FORTRAN

FORTRAN

FORTRAN

FORTRAN

FORTRAN

FORTRAN

ANALYSIS SOFTWARE USAGE

LOC

1500

200

100

100

500 +
DISSPLA

500

OWNER

DANNEMILLER

DANNEMILLER

DANNEMILLER

DANNEMILLER

DANNEMILLER

DANNEMILLER

TEST
CASE(S)?

YES

YES

YES

YES

YES

NO

USER'S
GUIDE?

NO

NO

NO

NO

NO

NO

COMMENTS

USES SVDS &
OMPROX OUTPUT

USES OMPROX
OUTPUT

USES OMPROX
OUTPUT

USES OMPROX
OUTPUT

USES OMPROX
OUTPUT

GENERATES 10 and 30
STATES

37



ORBIT DESIGN AND ANALYSIS SOFTWARE USAGE

TEST USER'SSYMBOL NAME SYS LANG LOC OWNER CASE(S)? | GUIDE? COMMENTS
UPOINT | UNIVERSAL PTG. UTIL. HP9825 |HPL 1000 CARTER YES YES ATTITUDE TIMELINE
IMUAL IMU ALIGN UTIL. HP9825 |HPL 331 POWELL YES YES ATTITUDE TIMELINE*
CTLSTE' HP9825 |HPL 542 CARTER NO NO COMMUNICATIONS*
COMEW HP9825 |HPL 673 CARTER NO NO COMM POST PROCESSOR*
SPHERE HP9825 |HPL 365 DESOBRY YES YES ATL
BIASET ALL © |ALL DESOBRY YES YES
ENTMET HP9825 |HPL POWELL NO NO | ATL*
ENTXYZ HP9825 |HPL POWELL No NO | ATL
ENTFIX HP9825 |HPL POWELL NO NO ATL*
MERGE HP9825 |HPL POWELL NO NO ATL*
TDRCOM | TDRS COMMUNICATIONS HP9825 |HPL 344 DESOBRY YES NO
DISSPL | DISSPLA DRIVER UNIVAC  |FORTRAN | 1200 DESOBRY YES YES PLOTS FOR S/W VERIF.
KUFLUX | REFLECTIONS FROM TROUGH| UNIVAC |FORTRAN | 1000 DESOBRY | YES YES SPECIAL ANALYSES
POLYN SYMBOLIC MANIPULATION | UNIVAC |FORTRAN | 200 DESOBRY | YES NO | SPECIAL ANALYSES

¥ Wi l l  be replaced by FDS y



SYMBOL NAME

IPSMCC IPS MCC PROCESSOR

IPSOL IPS OFF-LINE

PLWPLT

SHIFT

RANPLT

SPARTAN

STALEX
LAUNCH WINDOW EXPERT
SYSTEM

SYS

HP9000

HP9000

HP9825

HP9825

HP9825

HP9825

ORBIT DESI

LANG

FORTRAN

FORTRAN

HPL

HPL

HPL

HPL

SHUTTLE TRAJECTORY AND |SYMBOLICS|FORTRAN
LISP:

I

TA

LOC

4528

TT43

a *
ANALYSIS SOFTWARE USAGE

OWNER

TEPLITZ

TEPLITZ

AHLF

PATTON

AHLF

AHLF

AHLF

TEST
CASE(S)?

YES

NO

YES

NO

NO

NO

NO

USER'S
GUIDE?

YES

NO

YES

“NO

NO

NO

NO

COMMENTS

TELEMETRY MONITORING

ATL

LAUNCH WINDOW ANAL

REQUIREMENTS DEVELOP-
MENT

39



WHERE WE ARE

STANDARDIZED MAJORITY OF PRODUCTS AND TRANSITIONED THESETO PARA-PROFESSIONAL
GENERATION,

STANDARDIZED FLIGHT PHASES

STANDARDIZED INPUTS TO PRODUCTION GROUP

REDUCED NUMBER/VOLUME OF PRODUCTS

GENERATED PARAMETRIC DATA BASES

STANDARDIZED GROUNDRULES AND CONSTRAINTS (LEVEL A/B)

STANDARDIZED PRESENTATIONS/DOCUMENTATION.

STANDARDIZED SOFTWARE DATA BASE,

40



WHAT'S AHEAD

REDUCE THE NUMBER OF PROCESSORS

INTEGRATE REQUIRED PRODUCTION CAPABILITY ON FDS-X
REDUCE THE NUMBER OF PRODUCTS

INCREASE THE NUMBER OF STANDARDIZED PRODUCTS

IMPROVE PRODUCTION SOFTWARE TOOL VERIFICATION

IMPLEMENT PRODUCTIVITY IMPROVEMENT THRU APPLICATION
OF EXPERT SYSTEMS



MDTSCO HOUSTON,

DESCENT DESIGN

RESPONSIBILITIES

STAFFING AND DRIVERS

TOOL OVERVIEW

TASK SUMMARIES AND GOALS

00 RECON
00 WIR & STANDARDIZATION
oo ADVANCED TOOL REQUIREMENTS

DESCENT DESIGN SYSTEM (DDS) DEMONSTRATION

TIM CRULL/MDTSCO
MAY 1985

/

MCODONNELL DOUGLAS Ni

CORFONRATION
J * © 3



MDTSCO - HOUSTON

® v & ¢ PT

RESPONSIBILITIES

DESCENT FLIGHT DESIGN

"DESCENT PHASE INTEGRATION

DESCENT COMMIT TO FLIGHT ANALYSIS

ENTRY GUIDANCE DESIGN

MCC ENTRY PROCESSOR DESIGN

VEHICLE CAPABILITY ASSESSMENT

NEW CAPABILITY DEVELOPMENT AND ASSESSMENT

FLIGHT DESIGN TOOL & MATH MODEL REQUIREMENTS

3MCODONNELL  DOUGLAS XN

COoONrFONATION



STAFFING SUMMARY

ACTIVITY

RECONFIGURATION

DIRECT RECON ACTIVITY
FLIGHT INTEGRATION
AUTOMATION REQUIREMENTS

WTR

TUOL/MATH MODEL REQUIREMENTS AND
SUSTAINING ENGINEERING (INCLUDING
IMPLEMENTER SUPPORT)

MCC AND ONBUARD SOFTWARE REQUIREMENTS
AND VERIFICATION

ETR STANDARDIZATION SUSTAINING ENGINEERING

HOULISTON

MDTSCO CS/AF BARRIOS TOTAL

22 / 33

17
3

2

/ 4 11

/ 5 7.5

2 5 2.5

3 2 2
4] 14 4 59

/
—- MMCDONMNNELAL. pova rke  x )

NS

y

bo .
®» L LJ » EO”  IMAT ION 44



J » ® @ oo ?

MAJOR DRIVERS FOR CONTINUED SUSTAINING ENGINEERING

CONTINUED STANDARDIZATION AND AUTOMATION

HEAVYWEIGHTS (WEIGHTS GREATER THAN 240 KLB)

00 DUMP CHANGES AND IMPACTS ON EXISTING STANDARD TARGETS & TOOLS
00 FORWARD RCS DUMP DTO AND MATH MODEL MODS
00 STANDARD ENVELOPE EXPANSION

WTR

00 HIGH LATITUDE ATMOSPHERES AND ENTRY INTERFACE TARGETING
00 INCREASEN EFFECTS OF VARIABLE ly

(VARIABLE INCLINATIONS AS A FUNCTION OF TIME OF ABORT)
00 GRTLS WITH CROSSRANGE TO AID TANK DISPOSAL

EVOLVING AERO HEATING, AERO, AND ATMOSPHERE MODELS

TAEM AND AUTOLAND GUIDANCE EVOLUTION, E.G.. SPEEDBRAKE CONTROL

HCC MAINTENANCE AND MODS

U0 NEW ETG
U0 EXPANDED ATMOSPHERE FILE

43



PROGRAM

DESCENT DESIGN SYSTEM
+ POST-PROCESSURS

SVDS 3-DOF AND 6-DOF
+ POST-PROCESSORS

LAND 3-DOF AND 6-DOF
+ POST-PROCESSORS

MDTSCO HOUSTON

ERVIEW OF MAJOR TOO

ESTIMATED NUMBER
OF USERS

51

11

ESTIMATED USAGE
(2 OF SECTION TOTAL)*

65%

25%

10%

*350 SUPHOURS/WK

MCDONNELL  vovar  ka

CoORPORAYION



TASK SUMMARIES

¢ « oo ©

47



ECON RESPONSIBILITIES/DRIVERS

0 DESIGN AND MISSION INTEGRATION FOR POSSIBLE DESCENTS

NOMINAL END-OF-MISSION
INTACT ABORTS (GRTLS, TAL, AGA)
NON-DEPLUYED PAYLOAD SITUATIONS
DEORBIT UNUERBURNS
CONTINGENCY ABORTS
NON-CONUS AND NO - COMM RETURNSoO

 
O

00
 O

O
0D

 
0

0 PHASE INTEGRATION (MULTIPLE I-LOADS & TARGETS)

DEORBIT
ENTRY
TERMINAL AREA ENERGY MANAGEMENT (TAEM)
GRTLS TAEM
APPRUACH & LANDINGC

c 
O

O
 O

O
 O

O
 O

0 SYSTEM/DESIGN DRIVERS

MANIFEST
THERMAL PROTECTION SYSTEM
STRUCTURE
FLIGHT CONTROL SYSTEM
ENERGY MANAGFMENT PROBABILITIES IN AN UNCERTAIN ENVIRONMENT©

 
O

O
 O

O
 O

 
O

O

00 WINDS
oo DENSITY

® ® *» oo oo



® ®

DESCENT RECON FLOW

I. FLIGHT FEASIBILITY ASSESSMENT
r TT  ARE STD I-LONDS |]
a ANALYSES aE}  | Y.

00 DAVS #10  SUPPORT APPLICABL
' TTS LULL  : |0 HAS PROPS L — ———— FP8 iL, H, XH L-400 -» L-280

EXPAND STANDARD CATALOG |

1F
NOMS GENERATE ANALYZE TARGETING,

I INC OR LANDING ENVIRONMENT TRAJECTORIES, DISPIAYS |Rr  - 
— = = = = ml

[D0 IF NONSTD [ANALYZE 
| awaLvze TamseT-

| HASS PROPS TRAJECTORIES | ING AND DISPLAYS I.—— a i .
|IE  IF NOHSTD > ] ANALYZE ENTRY | iAPOGEE/PER| GEE INTERFACE TARGETING |—

VII, L+nol i57 Vl, LaLtn
POST REAL

FLIGHT TIME f e

ANALYSIS SUPPORT

MDTSCO -HOUSTON.

V. COMMIT TO FLIGHT

.-250
MICB G&C BASELINE CY 1 | VaI

o VERIFY 1-LOADS & TARGETS
® EVALUATE ASCENT ARORT

VECTORS
® VERIFY ABORT & EOM PROFILES

IN IGNRC ENVIRONMENT
1-174 |

OASCB PRESENTATION
|

® MCC RECONFIGURATION
o FDF INPUT PREPARATION

|I

Vb,

| 1-120
FOP/MICB CY 2 || I Ve,

 RE-EVALUATE [-LOADS, TAR-
| GETS & VECTORS AS REQ’D

eo UPDATE FDF INPUT AS REQ‘D
| eo ASSEMBLE HAC WIND PLACARDS

READY CA PROCESSORS

LIGHT READINESS EW]B
l  

U
y

o READY DDS FOR REAL
TINE SUPPORT

L.-250-v1.-1 |

/

RICDONNELL vouvarierl
Ne
CORPORATION

449



| INPUTS

ASE G&C
URBIT DESCRIPTURS
LANDING SITES

Loins OPPORTUNITIES

MASS PROPERTIES
(NOMINAL & ABOKTS)

SUURLES

FLIGHT DESIGN MANAGER
(LM)

SYSTEMS ANALYSIS
SECTION (DA NELSON)

I. FLIGHT FEASIBILITY ASSESSMENT

| EUNCTLOHS

REVIEW GRC

SPECIFY SEASUNAL RUNWAYS

IREVIEW/REVISE CROSSKANGE
CAPABILITIES

FLAG NUN STD CONDITIONS
> NEEDING ANALYSIS

TOOLS

GENERIC PERFURMANCE
(P/F) CHARTS

STANDARD CAPABILITY
Der INITIONS

=>

PRODUCTS

68&C REVIEW
(SCT 01)

CROSS RANGE CAPABILITIES
FOR CFP (DSCT 02805)

RUNWAY DESIGNATIONS
FOR CrP

CIRD PRESENTATION SUPPORT
(DSCT 04)

ADV PLANNING WURK URDERS

USERS _

i f

PFS MISSIun TEAM

ADV PLANNING GROUPS
Te  eT

a t r  ——



11,

INPUTS

POSSIBLE MASS
PROPERTIES

INCL INATTON/CRUSSRANGE
HISTORIES FUR
DIFFERENT ABURTS

UESIGN POINTS
(VELOCITIES/APUGEES)

SOURCES

ASCENT DESIGN SECTION/
INTERNAL

MISSIUH FEASIBILITY
ASSESSMENTS

AMDTSCO HOUSTON

NUN STANDARD INCLINATION OR LANDING SITE ANALYSIS

| FUNCT UNS
ENERATE MEAN AND

DISPERSED ATMUSPHERES

GENERATE MEAN AND
DISPERSED WINDS

DEFINE & ANALYZE TARGETING].
CORRIDORS

DEFINE & TEST TARGET LINES
& CRITERIA

ANALYZE TRAJS & P/F

UPDATE I-LOADS & DISPLAYS
AS REQUIRED

TUOLS

GLOBAL REFERENCE ATMUS-
PHERE MODEL

WIND PROFILE GENERATOR

UDS + POST-PROCESSORS

6-U0F LAND MONTE CARLO

PRODUCTS

~ |ABORT TARGET LINES FOR
AVA, TAL, GRTLS AND
TARGETING CRITERIA FOR
ETG (DSCT 07, 08)

NEW GUIDANCE AND DISPLAY
1-LOAD/SYSTEM PARA-
METERS OCCURRENCES AS
REQUIRED (DSCT Oo.
09,24)

[ =  [CRITICAL PARRAETER P/F
SUMMARIES, E.G., XRANGE
CAPABILITY, TPS P/F

USERS

ABORT ANALYSIS SECTION

|oasca/suD

DWRI/EH/MG/ES AS REQUIREL

YY

MCDORNNELL  COUGLAS Xp
.

CORPORATION

Si



| INPUTS

ss  PROPERTIES

BASE G&C
ORBIT DESCRIPTORS
LANDING SITES

SOURCES

SYSTEMS ANALYSIS
SECTION

II I .  NON STANDARD MASS PROPERTY ANALYSIS

FUNCTIONS

ANALYZE TRAJS VS SYSTEM
| CONSTRAINTS

JUDPATE I-LOADS & DISPLAYS
AS REQUIRED

DEFINE & ANALYZE TARGETING
CORRIDORS

> [DEFINE & TEST NEW TARGET
LINES & CRITERIA uNLY
IF NEEDED

TOOLS

DDS + POST-PROCESSORS

| PRODUCTS

NEW GUIDANCE AND DISPLAY
1-LOAD/SYSTEM PARAMETER
OCCURRENCES AS REQUIRED
(DSCT 0b.09.24)

CRITICAL PARAMETER P/F
SUMMARIES. £.6.. XRANGE
CAPABILITY, TPS P/F

> [TRAJ TAPES

JABORT TARGET LINES AND
TARGETING CRITERIA AS
REQUIRED (DSCT 07. 03)

USERS

0ASCB/SDD

Div/RI/EH/MG/ES

ABURTTARACYSIS SECTION
NE |



JAN

MAR 1—

AUG {———
SEP {———

.

.
LJ

. .
»

oCT  eT  ?
v
Ll
.
[

LJ

.
-—

Ld La  Vv

ILOADS:
HWFCG — GRNZC1=1.08, ALT AND HONOMDEPENDANT
MW.FCG AND L

HO=211140

HW FCG
LW,ACG
MW.FCG

MDTSCO - HOUSTON,

KSC SUPER HEAVY WEIGHT FOOTPRINTS
28.5 DEG INCLINATION

S-TURN TRIGGER STRAIGHT—-IN DOWNMODE OVERHEAD TOENO WIND, RWY 33 NO WIND, RWY 15(HW.FCG) LW,ACG) (MW FCG)

RANGE TO RUNWAY, NM
ARE MONTH LEGENDALT BASED ON AN 8 PSF ETSEP QBAR) = NOMINAL POINTS (LW.ACG-MBone"ACG— GRNZCi= HONON= 1482.0, = OVERHEAD TO STRAIGHT—IN DAVERAGE ETSEPSona S PSF D=RSS CONVERGENCE FROM S~TURNTRIGGER<]=RSS CONVERGENCE FROM OVERHEAD TOE

WT(ETSEP) (LB)  CGX (IN) RCS DMP (S)
26200). 848.887 270.240000. 870.953 130.248000. 844.560 130.

DESIGN VELOCITY = 6350 FPS
NOTE: CASES WHICH USE THE 270S RCSDUMP ALSO USE THE NEW MPS DUMP

/
MCOONNELL  oovarhe x l

CoRrONATION
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INPUTS

POSSIBLE MASS
PROPERTIES

BASE G&C
ORBIT DESCRIPTORS
LANDING SITES

SOURCES

WSCENT DESIGN SECTION

-DM

MDTSCO HOUSTON

IV. NONSTANDARD APOGEE/PERIGEE ANALYSIS

FUNCTIONS

DEFINE & ANALYZE ENTRY I/F
TARGETING CORRIDOR

DEFINE & TEST TARGET LINES
& CRITERIA

B=>
ANALYZE TRAJS & P/F

TOOLS

DDS + POST-PROCESSORS

GAMMA-RANGE SCANNER [PM/R1/ER/MG/ES AS REQUIRED

f o

| PRODUCTS

o r  TARGET LINES FOR AOA
AND TARGETING CRITERIA
FOR ETG (DSCT 07. 08)

CRITICAL PARAMETER P/F
SUMMARIFS, F.6., XRANGE
CAPABILITY, TPS P/F

USERS

BORT ANALYSIS SECTION

/
MCDOMNNELL.  cova f a l
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v. LEVEL [QE MMIT TO FLIGHT

FDDD/DM54 : CS & MDTSCO RI/SD
0 MONTE CARLOS | 1-LOAD CARDS
0 IGN & C STRESS CASES | —» | TRAJ M-FICHE — 0 6 DOF SDAP CASES

AND NOMINALS FDF 0 3 DOF TRAJECTORY
0 I-LOAD & TARGET P/F DscT 10,27,15 ASSESSMENTS

EVAL |

SAIL (BLACK ONLY) ¢ 
| SPF_(BLACK & RED)

0 RECON I (GENERALLY CY1)0 GENERIC OI TESTING — NOMINAL DEORBIT, EOM,0 MISSION SPECIFIC TESTING AOA, GRTLS, TAL
| 0 RECON I I  AS REQUIRED

| AVIONICS SYSTEM REVIEW/OASCB| |
| |  ASR/OASCB
CB —— FDDD/DM5 | BLACK] RED |

| 4 ANOMALY? 
|

| > IBM & MDTSCO FDDD/DM5
ANOMALY EH
SUPPORT RI

E&D 
| IBM & MDTSCO

0 PASS/FAIL 0 ANOMALY |TELECON FDDD/DM> REVIEWOC LOG SUPPORT FDDD/DM3 MEETING
(CS+MDTSCO) (WORKING

O P/F TEST REVIEW GROUP)



Va. PRE-OASCB ACTIVITY
L-250°' DAYS ~~ -240 -220 -210 -200

t+ : i i t i
+]

MICB CY1
| Tool:DDS+PP
VERIFY GUIDANCE I-LOADS| DSCT 06
AND ABORT TARGET LINES | DSCT 07

TUNE TI-LOADS AS REQD
eo VERIFY ABORT & EOM

PROFILE PERFORMANCE
WITH FLT SPECIFIC DATA OLS :DDS+PP;SVDS/FDS

GENERATE/VERIFY DEORBIT |DSCTO08
| TARGETING INPUT FOR EOMJ
eo BALANCE SURFACE AND

BACKFACE TEMPERATURES

-190 -180
t :

‘Tool :SVDS+PPs
| EVALUATE EOM | DSCT 23&29

PROFILE IN VERIF 22&24
IGN&C ENVIR.

eo NOMINAL & STRESS
6-DOFs

eo DTO EVAL

TOOLS : DDS +PPs ;HP9845
|GENERATE/VERIFY ONBOARD DISPLAY I-LOADS ]DSCT 09
eo EVALUATE USE OF STD I-LOADS

WITH FLT SPECIFIC DATA
TOOL :DDS+PPs

[ EVALUATE ASCENT ABORT VECTORS | VERIF 17,27,28
o AOA, TAL, RTLS
e PRIME& Wx

PP = POST-PROCESSOR
| EVALUATE AOA

STD = STANDARD Tense ENVIR
"eo NOMINAL 6-DOF
eo MONTE CARLO

MDTSCO -HOUSTON

TOOLS :LAND & SVDS+PPs
VERIF 17
VERIF 20

TOOLS :LAND & SVDS+PPs
EVALUATE EOM,
TAL&GRTLS
IN IGN&C
ENVIRONMENT

eo NOMINAL & STRESS
6-DOFs FOR TAL
AND GRTLS

e TAL, GRTLS &
EOM MONTE CARLOS

MCDONNELL  DOUGLAS

CORPORATION



Figure1@ - 72° Descending January Mean Gamma-Range Scan

GAMMA-RANGE SCAN
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Vb. ACTIVITY BETWEEN OASCB AND FOP/MICB CY2
L-180 DAYS -170  -160 -150 -140 -130 -120- ed

|
0ASCB TOOLS : DDS+PPs. 

| FoP/MICB cy?
[PREPARE MCC DISPLAYS] DSCT 17 INTERNALIyerIF [FOP | pscT 30I-LOAD {ag PREPo EVALUATE STD

AUDIT J o PREPAREDISPLAYS VS
MISSION SPECIF IC  o COMPARE ANALYSIS /
DATA TOOL DATA ISSUE

TOOLS : DDS +PPs BASES SUMMARY
GENERATE/VERIFY DEORBIT TAR-I GETING INPUTS FOR OFF-NOM EOMS. Joscr 08a

e MINIMIZE PROFILE, e.g. D230,
CHANGES FOR PAYLOAD DEPLOYED/
NON DEPLOYED SITUATIONS

TOOLS : DDS
| PREPARE MCC TRAJ DATA |DSCT 24
o RECONFIGURE SYSTEM

PARAMETERS, MISSION
SPECIFIC DISPLAYS,
MCC ICD DATA (AERO,
ATMOS, etc) VIA TSO
AND TAPE

TOOLS: FDS SSY+PPs
B PREPARE FDF INPUTS | DSCT 13
o GENERATE EOM TRAJ AND

RELATED PLOTS & TABLES TOOLS: SVDS+PPs
TOOLS :LAND & SVDS+PPs j | PREPARE AOA & EOM UNDERBURN TABLES  ]|DSCT 26

EVALUATE EOM, TAL, AND VERIF 29,36, e OBTAIN VECTORS FROM ASCENT
ENVIRONMENT oC 32 480,328,531 o DEFINE PREBANK ANGLES TO

4 sab ia )  — AVOID SURFACE OVERTEMPS FOReo NOMINAL & STRESS 6-DOFs DEORBIT UNDERBURNS
FOR GRTLS AND TAL /

o EOM, GRTLS & TAL MONTE MCDONNELL  DOUGLASCARLOS 
C



L-120 DAYS -110 -100
1 1

FOP/MICB CY2 14015.DDS+PP;SVDS
UPDATE DEORBIT TAR-
GETING, UPDATE GRTLS
I-LOADS, AND REGENER-
ATE NOMINAL TRAJS FOR
EOM & ABORTS AS
REQUIRED

MDTSCO - HOUSTON

Vc. ACTIVITY BETWEEN FOP/MICB CY2 AND FRR
-90 -80 -70 -60 -50 -40 -301 ] [] [| i || u |] | J ’

INT SIMS FRRSTARTDSCT 06,08,08a,23,29
VERIF 54,55,56,57 

|

[T-T0AD] DSCT 33 FRR
AUDIT 

| PREP
® AUDIT DMS ® READINESSTOOL:FDS SS-Y I-LOADS  & & PRODUCTDSCT 28 DELIVER 

| STATUS
SIGNED [SSUES
STATEMENT ‘

TOOL: FDS SSY
UPDATE[DF AS DSCT 13
REQD

TOOLS: DDS/SVDS TOOL :DDS+PP
tock  DEORBIT) pScT 32 Ea  | 70

3
W

TOOLS :QLIPP, IPP
WRITE WORK ORDERS, UPDATE (CSC), AND REALTIME 1
TEST (MDTSCO+CSC) IMPACT POINT PREDICTORS

BLOCK DATA RATE HAC
| FOR ONBOARD HP IND_PLACARDS

o EVALUATE APPLICA-
BILITY OF STDS

o GENERATE NEW
LACARDS AS REQ'DP | TOOLS: DDS= SUPPORT FLIGHT TECHNIQUES AS REQUIRED >

e PROVIDE QUICK-LOOK P/F SUMMARIES
oe SUPPORT WEATHER ALTERNATE, REDES-

IGNATION, BLACKOUT ISSUES, etc,
AS REQUIRED

J

MCDONNELL DOUGLAS
i
\
CORPORATION
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VI. REAL-TIKE SUPPORT

INPUTS FUNCTIONS PRODUCTS
LANDING SITE ENVIRON- ANALYZE TERMINAL AREA & ENERGY MGMT RECOMMENDA-MENTAL DATA LANDING P/F wAILY TIONS

| WITH REAL-TIME
STATE VECTORS ENVIRONMENTS OUTER-GLIDESLOPE AIMPOINT

RECOMMENDATLUNSMCC’ DISPLAYS + DATA VERIFY MCC DEORBIT
| 

| SOLUTIONS R/W & APPRUACH (UVHD/CREW CHARTS/PLACARDS ST-1K) RECUMMENUATIONSIRECUMNEND PRUCEDURES &
APPROACH & LANDING > R/W'S Tu AID ENERGY —> |IMPACT POINTNUMUGKAPHS MGMT COURDINATES

ESTIMATE OKBITER
IMPACT PUINTS FuR
CONTINGENCY ABURTS

SOURCES | TOOLS | USERS

LSu LDS FIby
F100 SSR CUNSULES

CRTS [PACT POINT PREDICTORS
(QUICK LOOK & NOMINAL)INTERNAL



VII. PUST-FLIGHT ANALYSIS

i [PUTS FUNCTIONS PRODUCTS

CT TAPE REFORMAT TAPE QUICK-LOUK P/F SUMMARY

KEAL-TIME OBSERVATIONS LOT KEY TRAJ DATA DETAILED P/F SUMMARY

POST-FLIGHT DEBRIEFING in l  P/F SUMMARIES ANOMALY ANALYSIS RESULTSCOMMENTS
INVESTIGATE ANOMALIES IN- IGNSC SYSTEM —

SOURCES TOOLS _ USERS

mn DDS Fr
INTERNAL n-U0F SVS INTERNAL

COD RI/EH/MAZES/EX

YY

MDTSCO - HOUSTON MCDOMNELL  DOUGLA ST



GEO

ZF10

GUTO

6131

[Ful

LSU2.

GL31

GLC]

? vr ¢ «8

DESCENT GUIDANCE I-LOADS

CATEGORY DESCRIPT Iu I-LOADS ~~ uCC,# COMMENTS
ENTRY

ENTRY GUIDANCE 70 002 ETR
70 005 WTR

FIXED I-LOADS - HARPULD 8Y 003 ETR
$9 004 WIR

ENTRY GUIDANCE, TRAJ. ANCHOR | 002 STANDARD

TAEM
TAEM GUIDANCE, UPS 3 50 102 STANDARD

"FIXED I-LOAUS - MOORE® 8U 101 STANDARD

FIXED 1-LOAUS - MOURE, CUNTD.* 135 201 STANDARD

AUTOLAND
AUTULAND GUIDANCE. OPS 3 21 101 STANDARD

AUTOLAND GUIDANCE, COMMON 27 102 STANDARD

* RETAINED BY EU UNTIL NEW GUTDANCE TS CERTIFTFI
63



C
I

—

ZH]

ZSHO

6712

XS30

GL11

GRMO

DESCENT GUIDANCE I-LOAUS (CONCLUDED)

CATEGORY DESCRIPTION

AUTULAND

FIXED 1-LOAUS - DYER

SCRUB 1-LUADS - DYER

GRILS

TAEM GUIDANCE, OPS 1

SPF DERIVED STEEP
GLIDESLUPE PROFILES

AUTOLAND GUIDANCE, OPSI

GRTLS TAEM MISSIUN UNIQUE

MDTSCO HOUSTON

1-LUADS

50

60
b0

13
13

uc, #

101

001

202
203

001
002

101
102

COMMENTS

STANDAKU

STANDARD

HEAVYWE LGHT
LIGHTWEIGHT

HEAVYWEIGHT
LIGHTWEIGHT

HEAVYWEIGHT
LIGHTWEIGHT

MISSION WEIGHT

,
MCDONNELL  DOUGLAS Mop

CORPORATION



ETD]

XS10

ZFG0

ET10

ET20

DESCENT 1-LOADS FOR ONBOARD DISPLAYS

GORY DE 1

ENTRY TRAJECTORY DISPLAY PROCESSING 21
21

SPF DERIVED DISPLAY LABELS 30
30

FIXED I-LOADS 94

ENTRY TRAJECTORY DISPLAY 1 143
143
143
143
143

ENTRY TRAJECTORY DISPLAY 2 93
93
ys
93
93
95
93

102
103

001
U02

001

005
007
009
ui0
012

005
006
00/7
003
009
U10
ull

[-LOADS OCC. # COMMENTS

; DISPLAYS

28 172° INCL
57° INCL

STANDARD ETR
WTR TL

STANDARD

LIGHTWEIGHT
HEAVYWE IGHT
LIGHTWEIGHT
HEAVYWE IGHT
NTR TL

LIGHTWEIGHT
LIGHTWEIGHT
LIGHTWEIGHT
HEAVYWEIGHT
HEAVYWEIGHT
HEAVYWEIGHT
WTR TL

28 1/2° INCL
28 172° INCL
57° INCL
57° INCL

0° ELEV
2° ELEV
4° ELEV
0° ELEV
2° ELEV
4° ELEV

0S



CAT
ET30

ET40

ET50

VELO

VE20

VR10

VR20

DESCENT 1-LOADS FOR ONBOARL JISPLAYS (CONCLUDED)

EGORY DESCRIPT
ENTRY TRAJECTORY DISPLAY 3

ENTRY TRAJECTORY DISPLAY 4

ENTRY TRAJECTORY DISPLAY 5

VERT SIT 1 DISPLAY, OPS 3

VERT SIT 2 DISPLAY, OPS 3

VERT SIT 1 DISPLAY, OPS 1

VERT SIT 2 DISPLAY. OPS 1

VSAO VERT SIT DISPLAY, ALPHA-MACH

VSCO VERT SIT DISPLAY, COMMON

3 «Ws

-LOADS 0
/5 004
75 U05

105 0Ul
103 003

126 u03
126 004

VERT SIT DISPLAYS

58 004
58 005

47 006
47 007

58 003
58 005

47 006
47 00/

24 001
24 002

b5 001

 # COMMENTS
LIGHTWEIGHT
HEAVYWEIGHT

LIGHTWEIGHT
HEAVYWEIGHT

LIGHTWEIGHT
HEAVYWEIGHT

HEAVYWEIGHT
LIGHTWEIGHT

LIGHTWEIGHT
HEAVYWEIGHT

HEAVYWEIGHT
LIGHTWEIGHT

HEAVYWEIGHT
LIGHTWEIGHT

LIGHTWEIGHT
HEAVYWEIGHT

STANDARD
6G



* © gq ©

[-LOAD STATUS

GRTLS

0 CATEGORY GRMO

00 CREATE STANDARD CATEGORIES AT 2000LB INCREMENTS
00 PERFORM AS REQUIRED UNTIL CR 69971 + MODS IS INCORPORATED (NEW I-LUAD)00  ~ 35 OCCURRENCES

0 WTR ANALYSIS RESULTS

00 WILL CHANGE SOME ETR I-LOADS

TAEM & GRILS

0 CR 69971 + MODS: LOAD FACTOR LIMITER AND NEW SPEEUBRAKE LOGIC

00 LIMITS LOAD FACTOR AND IMPROVES HIGH WIND PERFORMANCE00 [-LOAD CHANGES
4 DELETIONS

10 AUDITIONS

00 INCORPORATION: OI10

—
]

=
.ALM

0 VERIFICATION UF STANDARD ENERGY TRIGGER LINES MAY CHANGE SUME PRESENT I-LOADS o l



1-LOAY STATUS (CONCLUDED)

ENTRY

0 ALL ‘ETR OCCURRENCES ARE STANDARD I-LOADS

0 A NEW WTR OCCURRENCE WILL UPDATE THE TRAINING LOAD UCCURRENCE

/
MDTSCO -HIOUSTON 

MCDONNERLL  oova rke  x l

CORPORATION



4 -» ® ° gq @°

MCC SYSTEM PARAM RECONFIGURATION

> — on MOD -— 4 )  a MOD & MSD —

DMs CRP MCC
i»® DEPFD S ® MERGE AS 6 ,  ® DEORB/ENTRY: SP WITH -o—»> AT, »0 HI SPD RPRED: ied [ BASELINE Oy ® ENTRY DISP,

MERGEDy SE 148 |

| I F MErRGED|  T x f
BARRIOS JASof 3 | |MERGE AAS | 

| l| From Nav, || ASC, ETC. CRP_FORM o | \T  |
A __ _loto/newl. 0 |—— REPORT | |  [ |

[VERIFICATION |}— PRINTOUT on  — —V |
| 4 MANUAL, INFORMAL |r e  meer  o r  o r  me  o rm  mr mv mm oe  w r  —— oem —_— s JWIAMWS- .  XYTSO = TINE SHARING OPTION VERIFICATION

CRP = CONFIGURATION REQUIREMENTS PROCESSOR.
IVT = INTERFACE VERIFICATION TEST

69



CC DATA LOADING VIA TS0
AEE

TMTT MISCELLANEOUS TRAJECTORY MISCELLANEOUS ENTRY, TAEM I-LOADS: RARELY CHANGE

(~ 50) TABLE

DEPFD DEORBIT ENTRY PLANNING ~~ ENTRY/TAEM I-LOADS: RARELY CHANGE

(~ 250) FLIGHT DEPENDENT TABLE

SP SYSTEM PARAMETERS TABLE ENTRY/TAEM I-LOADS & ETG VALUES:
(~ 600) THREE MISSION SPECIFIC CHANGES FOR ETG

TAST TRIM AERODYNAMIC ELEVON, SPEEDBRAKE SCHEDULES AND OTHER CONTROL SURFACE DATA:

(150) SCHEDULE TABLE ELEVON & SPEEDBRAKE SCHEDULES ARE MISSION DEPENDENT AND
ARE THE ONLY ITEMS TO CHANGE (~  18 ITEMS)

LLT LIMIT LINES TABLE ENTRY, TAEM AND GRTLS MCC DISPLY DATA:

(380X2) 0 ENTRY DRAG CORRIDOR ETR TAEM & GRTLS ARE STANDARDIZED (CHOOSE LIGHT OR
0 ENTRY RANGE LIMITS HEAVYWEIGHT SET). NUMEROUS MISSION SPECIFIC UPDATES

0 GRTLS ENERGY CORRIDOR FOR ENTRY (226).
0 TAEM RANGE LIMITS

a eo ¢ O



DESCENT STANDARDIZAT ION PROGRESS

| *STANDARD LINES COVER ALL

700 r | TARGET LINES INTRODUCED AND 210 KLB = WT = 240 KLB (AOA)
| OR 220 KLB WT < 250 KLB (AOA)

STANDARD® 57° AOA & TAL ‘STANDARD LINE COVERS
00 % notes: | LINES INTRODUCED ALL SEASONS, INCLINATIONS

- -— ™ TI 737 i  (ETR ONLY), OPERATIONAL_ A. OPTIONAL TAEN TARGETING ADDED, ALSO I  ATAOBICED C.G. RANGE. AND2 DUAL AUTOLAND GLIDESLOPE FIRST USED 200 KLB < WT < 240 KLBS 
| B. LIGHT WEIGHT VEHICLE FOR STS-8 STANDARD* 50° AOA & TAL500 [TOTAL DESCENT A o OFT ~ -PROFILE FOR STS-1 THRU STS-S TARGET LINES INTRODUCED

oO - = ,” | -LOADS STS-7 AND STS-9 — TE£0 A FROM EXISTING o OPS a -PROFILE FOR STS-6, STS-8, 41-B RECONFIGURATION MANPOHER
= I-LOAD OCCURRENCES AND SUBS °0 UNIT COST CODE DATA

200 © C. LIGHT WEIGHT GRTLS I-LOADS UPDATED eo [ 1  MM
E40  Fr =="

B g

100 | : :

6 6 7 8 9 418 41C 41D41F -41G51A
1 1 1 1 | A 1 1 i | : § A gm — eres) FLIGHIS

STS-1 STS-2 STS-3 STS-#4 STS-5 ST$-6 STS-7 SUS-8 STS-9 41-B 41-C 41-D 41-6 S1-A 51-B 51-D 51-t S51-F 51-6

OTHER PRODUCTIVITY IMPROVEMENTS
6-DOF STRESS CASE REDUCTIONS
STANDARD ABORT D-TAPES AND FDF INPUTS
STANDARD MCC AND ONBOARD DISPLAY INPUTS
STANDARD HAC WIND PLACARDS (75% DONE)
STANDARD DDS RUNSTREAMS FOR TARGET LINE, I-LOAD,
ASCENT ABORT VECTOR, AND DISPLAY INPUT VERIFICATION

o
O

0 
0

0

71



MDTSCO Descen t  G roup  Manpower
for F l ights  STS-  §, 6, 41B

M
a

n
m

o
n

t i
th

s

Months  to Launch
nD STS-5  + STS-6  0 STS--41B

| YYMDTSCO - HOUSTON MCODONNELL DOUGLAS No i

CORPORATION
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“REPcAT” DEFINITIUN IMPRUVEMENTS

00 MONTE CARLOS
oo (O/B & MCC DISPLAY DATA
00 UTHER VERIFICATIUN DATA AS PUSSIBLE

CONTINUED STANDARDIZATION OF COMPUTER INTENSIVE PRODUCTS

00 CKEW CHARTS AND PLACARDS

CONTINUED DEFINITION OF AUTOMATION CANDIDATES

00 CONCEPT Ur DATA BASES LINKED WITH AUTO-@A FUNCTIUNS SHOWS PROMISE

oo INPUT TO ADV TUUL REQUIREMENTS TASK

INCREASED USE UF PARAPROFESSIUNALS

00 PRIORITIZED LIST UF CANDIDATE TASKS FOR TRANSITION 1S IN WORK
00 CUNTROLLED I- PACKS. CHECKLISTS, QA-PALRS, AND SOFTWARE TO BE DEFINED

THROUGHOUT THE SUMMER /
/

MCDONNELL  DOUGLAS MgINCREASED LEAD TIME FUR CC LOAD HA 
Bomrana t i on



WIR & STANDARDIZATION
x

,

> r r LN

MINIMIZE OVERALL FLIGHT SYSTEM RECON
PROVIDE REMANIFESTING & LAUNCH SLIP FLEXIBILITY
EVOLVE TO A “PULL-OFF-THE-SHELF” OPERATION
- STANDARD DESIGNS WITH CATALOGED CAPABILITIES

o
o

©

APPROACH

o DEVELOP MINIMUM NUMBER OF I-LOAD OCCURRENCES AND ABORT TARGET LINES

oo VERIFY & CATALOG THE MASS PROP/SEASONAL CAPABILITIES THAT ARE CONSISTENT
WITH SYSTEM CONSTRAINTS AND ENVIRONMENTAL UNCERTAINTIES

CURRENT CHALLENGES/ISSUES

o WIR ENTRIES ON DESCENDING REVS
o WIR GRTLS W/CROSSRANGE FOR TANK DISPOSAL
0 ETR HEAVYWEIGHTS & ASSOCIATED DUMP MODS
o TPS DESIGN LIMITS

/
/

MDTSCO HOUSTON MCDONNELL  DOUGLAS Moa.

CORPONATION



0 CONSISTENT EFFORT HAS BEEN DEVOTED TO ADVANCING THE TOOLS FOR THE DESCENT DESIGN
Jos

oo IST GENERATION TOOLS EVOLVED AS SEPARATE BATCH PROGRAMS
00 DDS (ZND GENERATION TOOL): 1) COLLECTED TOOLS, 2) USED INTERACTIVE APPROACH,

AND 3) PROVIDED ELECTRONIC DATA TRANSFERS
/

0 RECENT THRUSTS HAVE BEEN TOWARD FURTHER IMPROVING DDS DATA HANDLING/PROCESSING

oo PLACARD PLOTTER DATA TRANSFER & POST-PROCESSORS
00 GAMMA-RANGE SCANNER DATA TRANSFER & POST-PROCESSORS
00 GRTLS TARGETING CORRIDOR FUNCTIONS
00 PRODUCT AUTOMATION DATA TRANSFERS & POST-PROCESSORS
oo DATA BASE INITIATIVES

0 WE ALSO PROVIDE TEST SUPPORT TO REQUIREMENTS IMPLEMENTERS

oo MDTSCO SDB (DDS)
00  CSC (SVDS)

y;

/
MDTSCO - HHDUSTON MOCDONNERL voua r fa  x l

Lp
CORFORATION
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DDS EXEC &
UTILITY

FUNCTIONS

\2 

r -  - ee  = ee  ~~~ i| OTT 1 OTT 
| | i  OTTLHT LHT 

| LHT |ESP 
| TSP ASP GSP S

LHT VERSION INITIALLY RELEASED ® LHT VERSION INITIALLY ® INITIALLY RELEASED @ LMT VERSION INITIALLY9/80 RELEASED 2/80 2/79 RELEASED 12/81OTT VERSION IN I IALLY  ® OTT VERSION INITIALLY ® PROTOTYPE GSP-LHTRELEASED 12/81 
| RELEASED 2/81 

| FULLY OPERATIONAL 11/81PROTOTYPE MODULES RELEASED 
® REQUIREMENTS FOR GSP-OTT11/77 

TO BE DELIVERED
MID-APRIL 1982DDS = DESCENT DESIGN SYSTEM

ESP = ENTRY SHAPING PROCESSOR
TSP = TAEM SHAPING PROCESSOR
ASP = APPROACH & LANDING PROCESSOR
LHT = LEFT-HAND-TURN (FLIGHT S/W VERSION 18)OTT = OPTIONAL TAEM TARGETING (FLIGHT S/W VERSION 19)

/
CD FJ

MICDONNELL  DOUGLASS

0 40080%8000 AR bed IV



THE DDS AND DESCENT FLIGHT DESIGN

( START 3 )
Yr

! DDS USEDMISSION DEFINITION/
GROUNDRULE DEFINITION | HERE

REFERENCE PROFILE DESIGN
(“SHAPE" PROFILE/DEFINE GUIDANCE I-LOADS)

Y
TEST & EVALUATE PROFILE 

| 

|(NUMERICAL TRAJECTORY SIMULATION/TRAJECTORY ANALYSIS) |
1. NOMINAL AND STRESS CONDITIONS

la. MID-FIDELITY SIMS (THREE DEGREE-OF-FREEDOM/[74]

eV  Limioep wav mooeLng) 
| 

__ }_roms 1b. HI-FIDELITYSIMS (SIX DEGREE-OF-FREEDOM/" FULL NAV MODELING)
5 2. MONTE CARLO DISPERSION ANALYSIS
= 3. MANEUVER CAPABILITY ANALYSIS L( FOOTPRINT DEFINITION)

I Ce — — -— I HE

PROFILE 0.K. NO
7

YES MORE TESTS

/ ONNELL DOUGLAS
( END ) ) MCDON LR

/ CONIOVOMNAVION

/ 7



DR
AS

 A
LL

 F
T/

SE
C

ea
gd

DEFINE ENTRY CORRIDOR

t{) TEST CASE §
H I DYNAMIC vi  200000

PRESSURE XG 071.
“ BOUNDARY ] mPa 39/20

(QB) ELEV 28/DEG
T AM  62/SID* AERO OCT/79.

Ie 0BAR 308/300,
f e  La  EO GQ 37/7 20.3s — nic i  { 7  16s  18

—~4L_| 
|

ane  PL 2603
o—|  [ELEVON SURFACE | _ tP2 2460

TEMPERATURE i fleea arse
ph  (14) | CP4 2421.

| \ CPE 2423HL A 5

* [sony ap  (12] >PP Pa l

N ZR | Equrt o ro  ad
F re  (£Q) 

|

10 — 
-

WING LEADING
~ 

| LEDGE (13) 
|

ad FORWARD. / CHINE (T6)

6000 R4000 Z2000 20000 10000 16000 14000 1B000 0000  8000 800d 4000 2000VIN RELATIVE VELOCITY (FPO)

| . MOEDONNELL  DOUGLASq or

COmrONar  ‘ “~ r14



< [ ® « 9 3»

DESCENT DESIGN SYSTEM

DEMONSTRATION

"BRET McCLEARY
MDTSCO X511
23 MAY 1985

/

MCDONNELL  —e.  a
CONrFPORATION
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PAGE 1 0» J

0 INTRODUCTION

00 MAJOR ENTRY SHAPING PROCESSOR PROFILE DESIGN STEPS

000 ANGLE OF ATTACK PROFILE DEFINITION
000 ENTRY CORRIDOR DETERMINATION
000 TRAJECTORY PROFILE SHAPING
000 ENTRY INTERFACE TARGETING
ooo TRAJECTORY SIMULATION

00 DESCENT DATABASE TRACKER

ddMCDONNELL DOUGLAS —

CORPORAT, ON



PAGE 2 OF

0 ANGLE OF ATTACK PROFILE DEFINITION

00 DEFINED BY ALPHPT OR CV TABLE

00 © = CALPO(I)+CALP1(I)*V+CALP2(])*V2

00 ANGLE OF ATTACK PROFILE CAN BE PLOTTED (FIGURE 1)

| ~~
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FIGURE 1 - ANGLE OF ATTACK SCHEDULE

20000 25000 24000 22000 20030 13000 36000 14080 12000 10008 6800 G00 4000 2000
VELOCITY (FT/SEC)
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ENTRY CORRIDOR DETERMINATION

oo DEFINED BY LIMITS TABLE

00 DRAG VALUES FOR ALL BOUNDARIES CAN BE
LISTED AND PLOTTED (FIGURES 2 AND 3)

PAGE 4 OF
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FIGURE 2 - DESIGN LIMIT DRAG ACCELERATION SUMMARY
VELOCITY CPL CP2 CP) CP4 (PS CPG CP? CPS CPS CPO €0Q GLIDE LOAD FAC  QBAR UPPER LOVERFT/SEC 2858. 2396. 2850. 2170. 2398S. 1450. 1100. 1500. 1040. 1100.  37.,20. 1.58, .00 300.-,280. LINIT LIWNIT
26990. 4.70 15.76 4.03 34.01 5.52 S.73 47.80 674.27 3%.26 36.64 32.50 4.7025504. S.16 15.44 5.29 38.05 6.05 6.27 48.52 742.59 36.45 36.42 32.49 5.1625000. 5.61 15.47 S.76 40.81 6.58 6.83 49.49 815.52 36.41 36.09 32.49 5.6124504. 6.12 16.36 6.29 41.02 7.19 7.45 49.91 897.30 36.5? 35.98 32.49 6.1224300. 6.70 17.08 6.87 40.69 7.36 8.16 50.66 991.13 36.68 35.74 1.32 32.48 6.20 1.3223508. 7.34 17.88 7.54 40.42 8.62 8.95 51.44 3383388 36.81 35.55 2.74 3.48 7.34 2.2423000. 2.07 18.76 8.29 39.73 9.49 9.85 52.26 ssssss 36.95 35.39 4.10 32.48 8.07 4.1022500. 8.91 19.72 9.14 39.17 18.47 10.87 53.13 ssssss 32.12 36.24 S.40 32.48 8.99 S. 422000. 9.85 20.65 10.11 38.39 11.59 12.02 54.04 996.58 37.37 35.10 6.20 32.48 9.85 6.7021508. 10.92 21.70 11.22 37.70 12.85 13.34 55.00 $81.30 37.40 34.99 7.97 32.48 10.92 7.9721000. 12.15 22.84 12.48 37.01 14.30 14.84 56.02 965.79 37.54 3.78 9.20 32.52 12.15 9.2920500. 13.56 24.12 13.93 36.30 15.97 16.57 57.09 950.43 32.72 34.6% 16.40 32.47 13.56 10.4020000. 15.18 25.56 15.59 35.57 17.88 18.56 58.2) 934.26 37.92 34.47 11.58 32.47 1S.18 11.5819520. 17.06 27.13 17.52 34.90 20.10 20.86 58.69 919.05 38.16 34.34 12.72 32.47 12.06 12.72

© 19099. 19.24 28.95 19.76 34.23 22.67 23.54 59.69 905.59 38.43 34.23 13.83 32.46 19.2¢ 12.8318529. 21.78 30.76 22.38 33.55 25.68 26.72 60.63 895.40 38.73 34.15 14.92 32.46 21.78 14.9218000. 24.78 32.88 25.51 32.91 29.58 30.37 61.65 991.39 39.97 33.83 15.97 32.45 24.78 15.9717599. 28.33 35.25 29.10 32.33 33.42 34.71 62.77 $61.80 39.47 233.53 16.99 32.45 28.33 16.9917000. 32.53 37.97 33.43 31.80 38.40 39.89 63.95 ssssag 39.91 33.39 17.99 32.44 31.80 172.9916520. 37.53 41.16 38.57 31.32 44.45 46.18 65.42 338338 40.37 32.94 18.9¢ 32.43 71.32 18.9416090. 43.69 44.74 44.90 31.28 51.65 53.66 66.29 sszssss 41.92 32.68 19.92 32.43 31.28 19.9215500. 51.02 48.00 52.44 33.34 60.75 63.29 67.54 zs  41.59 3.43 20.78 32.41 32.41 20.7815000. 60.64 52.38 62.47 36.88 69.97 68.89 sss3ss 42.23 32.38 21.63 32.44 32.31 21.6314500. 58.08 49.53 67.81 70.33 ssssss 42.22 32.12 22.45 32.44 32.12 22.4514009. 64.38 44.35 64.56 71.93 sssusz 41.77 31.97 23.23 32.4 21.97 23.2313500. 48.6)  60.63 73.72 zseses 41.60 31.88 24.65 32.41 31.88 24.0513200. 52.80 56.73 77.18 sssass 41.39 166.98 24.7 32.4 32.40 24.7912590. 58.83 53.75 95.51 s33583 41.32 208.81 25.50 32.39 32.39 25.50120%. 65.55 50.83 123.64 538388 117.19 263.87 26.18 32.49 32.40 26.1811500. 48.47 157.46 3883838 149.55 277.70 26.84 32.40 32.40 26.8411380. 46.13 224.25 383388 193.81 274.69 27.54  R.42 32.42 27.5413520. 44.11 234.37 388838 234.28 265 .0 )  28.07 32.48 32.41 28.0713300. 41.67 225.70 383318  221.99 250.28 24.27 32.24 32.24 24.279509. 39.06 297.39 nsssss 281.97 229.11 24.23 31.87 31.87 24.239200. 35.75 185.39 338358 180.49 198.71 23.98 31.44 31.44 23.988509. 32.84 163.93 sssss3s 163.98 168.39 23.65 30.86 30.86 23.658893. 30.25 135.38 338338 143.15 140.08 23.11 3.18 30.18 23.117500. : 35.36 133.82 388388 138.45 122.19 22.45 29.39 29.39 22.4579009. 45.21 77.32 834.36 162.76 133.82 21.58 28.46 61.62 28.46 21.586583. 55.04 60.96 $34.36 168.34 142.18 20.69 27.46 64.47 27.46 20.696009. 81.99 50.98 348.53 122.75 107.44 18.86 26.51 48.26 26.51 19.865539. 122.85 49.86 497.49 109.47 103.0? 19.12 25.53 42.52 25.53 19.125899. 34.95 55.95 341.97 18.38 24.78 37.1S 24.75 18.384509. 77.14 17.81 24.04 32.91 24.04 17.814020. 17.37 23.79 26.47 23.79 12.373523. 17.44 23.67 26.99 23.67 17.143003. 16.52 23.58 26.14 23.58 16.922503. 
| 16.79 23.1 22.94 22.54 16.70

YY
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FIGURE 3 - DESIGN BOUNDARIES

TEST CASE 1
NT 215008
XG 8%
ALPHA OPSAS
Ev  -S5/254/
ATH  KSCHES
AERO STS-9
0BAR 330/283.
BOG 37/7 0 .
LF 15/7 @

CP 1 20658
P2  23%
cP 3 2060
Pe  2179
(PS  2385
(P6  1450
(P7  1108
(P88 1508
P99 1840
(P10 1100

26000 26000 24000 22000 20030 18000 16300 14000 12008 10030 5308 GOOD 4000 Ze\T VELOCITY FT/SEC) 
/
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0 TRAJECTORY PROFILE SHAPING

00

00

00

DEFINED BY DESIGN OR ITLOADA TABLE
FIVE MAJOR PHASES

000
000
000
000
000

PRE-ENTRY
TEMPERATURE CONTROL
EQUILIBRIUM GLIDE
CONSTANT DRAG
TRANSITION

PAGE 7 ©

PROFILE GENERATED BY FIT OR PROFILE COMMAND (FIGURE 4)
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FIGURE 4 - DESIGN DRAG PROFILE

TEST CASE |
ui 215008
XG 955
ALPHA OPSA0
aEv /-5/25/8/
ATH KSC8S
AERO STS-9
0BAR 390/208
Bla 7 /8 .
13 15/ 9
CPL 2058

N CP2 23%
| AR  P33  2050

A \ (Pe 2178
/ py d \ \ (P5  235

- \ (P6  140
/ / / d “N  AN  (P7  1100

(PO 1508/ CP9 1040
/ V7 | a P18 1108

28090 26000 24000 22000 20000 18000 16030 14000 12000 10008 BOO 600 4000 2000 ¢
\vT VELOCITY FT/SEC) ,
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0 ENTRY INTERFACE TARGETING

00 INITIALIZED BY PVINIT FUNCTION (FIGURE 5)

00 DEFINED BY TARGET TABLE

00 PURPOSE IS TO DEFINE PROPER EI STATE VECTOR (FIGURE 6)

J

MCDONNELL  povacfsxl
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FIGURE 5 - POSITION-VELOCITY INITIALIZATION FUNCTION

ENTRY 1026 NOURS 13 APR 1985
pled JPVINIY

Z -.15062815+08 =~. 37687443007 87570
id  -.18694034008 ~.53035326+07 87570441071 -4.66 DEG TO -1114.27 SEC RANGE 4422.14 MMh ig  , 164 .16  DEG PHID 24.40 BEC PSII 74.57 DEG

PAGE 10

J
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FIGURE 6 - ENTRY TARGET GENERATOR SAMPLE OUTPUT

El TARGETING MODE § ~ - - SPECIFIED APOGEE ALTITUDE
VI = 2%762.2 FT/SEC VEL DELTA MAX = 100.00 El ALTITUDE = 400000.0APOGEE = 150.06 NN UREF = 23000.0 FT/SEC RTUREF = 2646.8 NMLANDING SITE LONG = -80.7060 LATD« @8.AZIMUTH = 149.99 ALTITUDE = -199.40
Era noDe IS APPROXIMATE GAMMA-FREE Vl « 25762.2
EIFPA= -1.081438 UELOSs 23499.5 TINEe 497.28 He 247978.2 10SFLGe 1 DOS« -.10 ROLCHDe -9.82 LATDs 28.73 1 MN» 15EIRANGE = 4660.24 EIFPA = -1.081438 RNGERR = -234.03 UREF= 23499.47 RTUREF= 2727.51 RANGE= 2493.48 DOS -.0987 Ns 15NG =» 15
EIFPA- -1.081438 VELOS= 23454.2 TIRE 506.88 He 247662.1 I0SFLG> 1 DOS -.10 ROLCMDe -17.43 LATD 28.82 1 Ne 15EIRANGE = 4669.57 EIFPA = -1.081438 RNGERR - -9.94 UREF= 23454.17 RTUREF= 2701.32 RANCEs 2691.38 DOS -.0955 N= 15END OF PREDICTION PHASEEND OF CORRECTION PHASE33388 NORMAL ETG TERMINATION 33333Ul = 25762.20 FT/SEC EI LATITUDE » 23.16143 DECEIFPA > -1.081438 DEG EI LONGITUDE = -168.49888 DEGEIRANGE = 4669.570 NM El AZIMUTH= 72.71752 DEGEG HODE IS APPROXIMATE GAMMA-FREE Vl = 25761.0
EIFPA= -1.079349 VUELOS» 23455.8 TINE 506.88 H+ 247679.0 10SFLG -1 DOS= - .10 ROLCMD. -1S.23 LATD. 28.82 { N= {5EIRANGE = 4671.12 EIFPA = -1,0739349 RNGERR - ~1.65 UREF+ 23455.79 RTUREFs 2702.25 RANGCE- 2700.60 DOS-' -.0973 N- 15END OF PREDICTION PHASEEND OF CORRECTION PHASE$EXEE NORMAL ETG TERMINATION 233%3Ul = 25760.98 FT/SEC El LATITUDE = 23.15323 DEGEIFPA = -1.079349 DEG El LONGITUDE = -168.52570 DEGEIRANGE = 4671.118 NRW El AZINUTH = 72.70638 DEG25760.98 25762.20 -.01884 -.01887 21314972.2 21314964.7ETC NODE 1S PRECISE GAMRA-F IXED Vl =» 25761.3EIRANGE = 4671.83 EIFPA = -1.079514 RNGERR = ~.76 UREF+ 23456.82 RTUREF+ 2702.85 RANGE= 2702.09 DOS -,0988 N- 15END OF PREDICTION PHASEEIRANGE = 4673.92 EIFPA = 1.079514 RNGERR » -2.23 UREF* 23397.64 RTUREF 2669.07 RANCE~ 2666.84 DOS -.0081 Ne 15EIRANGE = 4674.33 EIFPA = 1.079514 RNGERR - ~+43 UREF* 23398.09 RTUREF* 2669.33 RANGE- 2668.89 DOS -.0964 N- 15END OF CORRECTION PHASE3333% NORMAL ETG TERMINATION 3353%VI « 25761.31 FT/SEC El LATITUDE = 23.13620 DEGEIFPA » 1.079514 DEG El LONGITUDE = -168.58135 DEGEIRANGE = 4674.330 NA El AZIMUTH = 72.68328 DEG

33858 EI-5S SOLUTION 333%%Ul = 25587.72 FT/SEC LAT - 15.707?1 DEGGAN] = -1.09090 DEG LONG = 172.23287 DEGRT = $838.67 NA A2 = 65.82837 DEGHD = 041784. FT
2583x E1 STATE LOADED INTO INTEG TABLE

y;

MCDONNELL DOUGLAS
f od
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0 TRAJECTORY SIMULATION

oo DEFINED MAINLY BY INTEG TABLE

00 SUMMARY DISPLAY CONTAINS MAJOR PARAMETERS (FIGURE 7)

00 PLOT AND TABULATION CAPABILITIES BUILT IN (FIGURE 8)

MCDONNELL DOUG LR
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FIGURE 7 - SIMULATION SUMMARY
DYFFEC 8362403ENTRY -¥. "+  ENTRY PROFILE SUMMARY TN 1

na  VEIGHT AT EI 215000.0 POUNDS
OFGRAVITY 855.0 INCHES

ANOLEOF ATTACK 0PS4d
ELEVON SCHEDULE &/-.6/8.5/0/
ATROSPHERE 1962 STANDARD
AERO DATA.FILE FNG-A0671 BEARIDPRECP

PROFILE CONSTANTS
VAS .2100000485 VA2 .3759930405 UA
AX 2881920401 AK1 -.4263263t61 ALFA
UTRAN  .1000000¢65 ETRAN .5473645¢08 UB!
\S51 2076997405 DF 2006401402 EEF4
va 5000000104 RPTH 2879000402 D230
651 2000000 GSe .1000000-04 GS3
G54 0000000 PREBNK .0000000

ANGLE OF ATTACK COEFFICIENTS
UALP CALPO CALP1

1 3500.00 -39999993+01 -40000003-62
e¢ 4500.00 -32343788+01 -44374834-02
J 5200.60 -45000033+01 -38749993-02
4 6800.00 .23874955+01 -46875011-02
S 7200.00 .60000033+01 -36249995-02
6 3800.00 -.20325006¢02 -10937501-01
7 9200.00 1900000002 .19999999-02
8 10800.00 -.33899982+62 -13499897-01
9 26000.00 .39000000+02 +00000000

19 .39000000+02 «80000000

DEORBIT DEFINITION
INCLINATION 2850402 DEC
CROSSRANGE 6000403 NAUTICAL MILES
INIT ROLL DIRECTION L
APOGEE ALTITUDE 1500403 NAUTICAL MILES

ENTRY INTERFACE OR INITIAL STATE
LAT 2325297462 LONG ~-.1681981+403 A2
ALT . 3999979406 VI .2576139¢05 VE

THERMAL PROTECTION SYSTEM SUMMARY
TPS MODEL USED NEU16
MAX SURFACE TEMPERATURES AT REL. VELOCITY
ce 2600.571 2825104
che 2204404 16540.61
P33 .2817404 5?
cP 4 2130404 15550.94
CPS 2305404 2912.15
cP 8 1388404 2912.15
cp?  .8338+03 .
cP 8 9454403 .
& 9 8532403 15017.46
P10 «1117404 , 14780.67

Back FACE TEMP (URT 350 DEGF
PANEL 2 -.9007+01 6592.48

HT RATE .6356+02 22600.57
TOTAL HT LD .5962+05

UREF-DEPENDENT THERMAL CONSTANTS
UREF 23000.00
ace +405240%
arce 0000

2673415405
«3100000402
.1700000+85
«2000000407
+8449997+02
0080000

CALP2
00000000

-00000000
-.78125070-07

-.50781257-66

-.62499985-06

«7284273402
«2439030405
«4652156404

PAGE 13

HAX GBAR +8869+03 998.44
MAX LD FCTR  .1464+04 15076.78

MAX HINGE MOMENTS
IND ELUN -.4373¢46 3989.66

BDY FLAP -.4899¢06 15076.78
SPDBRAKE «5286+06 2499.91

DEVIATION OF UNLIMITED ALPHA COMMAND FROM
SCHEDULE AT VUE GREATER THAN 23500 FT/S
RIN OF 000 OCCURS AT OFT/5

MININUN EQUILIBRIUM GLIDE MARGINS
BETUEEN 24000 FPS AND 4000 FPS
RIN MARGIN 474 ACTUAL DRAG 30.913 VELOCITY 16032.27

BE Tween 24000 FPS AND 15000 FPS
N NARGIN 1.965 ACTUAL DRAG LT  VELOCITY @20777.96

REF MARGIN BETUEEN 24000 FPS AND 15077
REF MARGIN 2 .010

TAER INTERFACE DATA
LAT 2866194402
AMT 84370334605
DELAZ -.8045824+01
QBAR .2150035493
ELEUON .4131367+00
RTURNT .2223847405
IRUID |
NEP 0

REF DRAG 1.637 VELOCITY 20777.96

LONG -.8148050+02 AZE .7923791402
VE -2499914+064 BANK 3743913462
RT .6085868+02 ALPHA .1559978¢02
ENERGY .1816731+606 GAME -.5918169+01
BDVFLP -.1819560+61 PSHAT .297633440]
YSGNT -.1000000+01 INDTAR o
JVHED(1) 1 1UGHED(2) 0
UEIGHT .2150000+06 XCG «8550000103

FIRST NON ZERO ROLL COMMAND DISPLAY
ISLECT 2 CYCLE 16

EVENT SUMMARY

ENTRY INTERFACE

INIT TEMP CONTROL PH

INIT EQ GLIDE PHASE

INIT CONST DRAG PHAS

INIT TRANSITION PHAS

ENTRV/TAER INTERFACE

ROLL REVERSAL

ROLL COMMAND -20.75
TIME (SEC) SPEED (FT/SEC) NA TO LS

-00 4399.39 4652.16

305.28 24439.28 3456.55

1044.48 16966.65 887.27

1086.72 15846.30 715.17

1280.64 9915.81 370.89

1612.89 2499.91 60.86

TIRE (SEC) SPEED (FT/SEC) CMD (DEG)

1209.60 12077.64 65.98

1424.64 6102.59 ~-41.08

1576.32 3124.97 39.68

oYMCDONNELL COUGLRS —

CORFORATION
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FIGURE 8 - ACTUAL DRAG PLOTTED WITH DESIGN BOUNDARIES

HHH
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28000 26600 24000 22000 20000 18000 16000 14000 12000 10000 8000 6000 4000 2000 ¢ |vi VELOCITY (FT/SEC) p
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0 DATABASE TRACKER

00

- 00

00

00

CAN STORE PERTINENT SIMULATION DATA ON A FILE (FIGURE9)

PURPOSE IS TO COMPARE WITH OTHER SIMULATION RESULTS (FIGURE 10)

CASES CAN BE LISTED AND COMPARED (FIGURE 11)

A CATEGORY TABLE IS HELPFUL TO DEFINE THE CASES (FIGURE 12)

~YMCODONNELL DOUGLAS

CORPORA T ION
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FIGURE 9 - CASE DEFINITION TABLE

: CASE DEFINITION 3

t FLIGHT DESCRIPTION— DDS DEMONSTRATION 3

t CATEGORY : INDEX: DESCRIPTOR 8s REAL NOS. VALUE :
SSOURCE : F I  18 UEIGHT s 2150004068IPHASE : J t EON-DS 18 x-C6 : v1  94HsGUID : 2 t ENTRY ts v=C6 I =.400000+00111-LOAD 3 4 3 39 ALPHA 18 2-CC tT =.373200+.02SRUNVAY : 9 & KSC1$ i t  X-RANGE(Le=)s ~.600000+0ATROS 3 H- : p rod  1 Sracet ALT 3 «1560083+:038

t : / ¥) s .RODISPERSH pecs : AL 156300403:
: $ t NONE 8 NOTES REAL NOS. CANNOT BESELEVON SCHED! 6 t STANDARD : ALTERED .tSPOBRY SCHED! es 872.4 : IN DasTOR
SORBIT INC 3 2 28.45 sTARGET LIME 3 2 t NOMEON 3tONS-0PTION 3 & NON/NOR :

oYMCDONNELL DOUGLAS S—

CORPORATION
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FIGURE 10 - CASES IN SORT QUEUE

10ASESFLT DESCRIPTION SSOURCEIPHASE tQUID :I-LOADIRUNUAYIATNOS SAERO SAERODISPERSNIUINDS SELEVON SCHEDISPDBRK SCHED:
FEET : 2 3 a 8 Os Ws 128 2 21 6 a

$ 40:DDS DEMONSTRATION¢ as k | at 4 1 x 3 121 as as 6t 21

ICASEVORBIT INC  ITARGET LINE SOMS-OPTION §¢ WUEIGHT t X-C8 8 Y-C0 § 2-3 IX-RANGE(-L)IAPOGEE ALT
L418  as 2s 21 2150004061 ~.100300+041 —.400000400¢ -.373200403 -.G00000403% .150000+031I 40% 21 21 21 .2150004081 -.109300+041 -.400000+001 -.3732004035 -.G00000403: .150000+031

_ 3CASEIPERIGEE ALT
$118 150000403!
3400 160000403:

FIND

/
MCDONNELL vovarfed

CORPORATION
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FIGURE 11 - PERFORMANCE DATA

PERFORMANCE DATA

L PARAMETER 1 CASE 118 CASE 408
ICPL-TEMP-RANS .279732¢04% .288479404:
1ICP2-TENP-NAXS .215368+04t .220395+04!
tCP3-TEMP-NAX: .277762+04t% ,2B81728+04!
1CP4-TEMP-NAXS .210584+048% .213026+04:
ICPS-TEMP-MAXt  ,229397+04: .230477+042

ICPG-TEMP-MAXE .133766+04: .138770+043
ICPT-TEMP-NAXS .929992+03: .883776+033
ICPE-TEMP-NAXT ,.993731+031 .945395+033CPIO-TEMP-NAX: .821988+¢03: .853209+03: 

|SBKFACE-TEMP : -.100268+02: -.900656+013 
|

SHT-RATE-MAX§ .6204154025 .635613+02
INT-LOAD-TOT © .585620+058 .596243405¢
SNIN-EGH-MAR  .168294401¢ .196453+013

‘DO YOU UANT TO CONTINUE (Y/N)?
SEQUENCE TABLE IS EXHAUSTED, MODE IS BEING SET TO MAN

YY
MCDONNELL DOUGLAS —
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s INDEX3 SOURCE :PHASE 3GUID

130THER OTHER OTHER OTHER
tEON-ASIENTRY 3ECOLIFAOL TAR
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FIGURE 12 - CATEGORY TABLE EXAMPLE

: I-L0AD

1ECOLFX02-TAL
139 ALPHA
140 ALPHA

IRUMJAYE ATMOS 3 SAERODISPERSKNS

SOTHER SOTHER OTHER OTHER
1A0G10 162 STANDARD tPRE-STS~1  INONE NOME
3A0G28 $A-KC2BAJANG4ISTSLI-PFLY  H1-L/D-35-UR:
SEDULS 1A-KC2BAFEDS4ISTSI-NODPFLYINI-L/D-35-TL?
SEDUL? 1A-KC2BARARBAISTS2-PFLY  :LO0-L/D-35-UR3

tEDUR2 tA-KC2BAAPRE4ISTS2-NODPFLTILO-L/D-36-TL3
tEDU2I 1A-KC2BANAVEB4IBASE-PRECP M]-FADE :
IFFA2ES 1A-LC2BAJUNBGIPREOP/4FAD LO-FADS H
2(SC1S tA-KC2BAJULS4IPREOP/4FADeSINI-FADD :
1(SCI3 1A-KC2BAAUGBAIPREOP/6FAD :1LO-FADS 3

IRORGI :A-KC2BASEPSI:PREOP/EFAD+S! :
StNOR2L SA-KC28AOCTEIIPREOP/SFAD $
INOR1? 1A-KC2B8ANOVSI:PREOP/OFADSS!? t
INOR3S :A-KC2BADECE3s 3 3
tUBGL2 1A-ED2BAJANEAS : $

3VUBG3I0 3A-ED2BAFEBB4! : $
IVOF01 tA-ED2BANARB4: : :
IVOF19 3A-ED28AAPRE4! $ :
t22A13 1A-ED2BANAYE4L $ :
122A31 tA-ED2BAJUNE4: $ g

$180KXSCtA-EDR2BAJULES: : $
t180EDUIA-ED2BAAUGE 4S 3 3
1180NORSA-ED2BASEPBA: H 3
: tA~-ED2BAOCTB4: 3 $
$ $A-ED2BADECR4S H 3

3 sA-ED2BADECE4: 3 3
: SA~STSINJANSL? $ 3
: tA-STSINAPRCAS 3 t
1] 1A-STSLIAAPRCI: ] :
: sA~MR2BAJANG 4 3 $

3 tA-NR2SAFEDRSA! 3 t
s 1A-WR2BANARS 4! H []
(] t1A-NR2BAAPRE 4! (]

1A~NR2BANAYE 4: |
‘ IA-KC2BDAPRE 4S : :

CATEGORY TABLE - ENTRY

OTHER

SELEVON SCHED:

OTHER 3
11/-6/-4/-8/21
$4/,0/-2/2 3
1=3/0/-274
11/0/-2/4 3

STANDARD $
$ H
|
| s
| $

3 s
3 $

$
$

$ H

H H
4 H

$
| 3
t 3

$ H
3 H
| H
$ H
H H

: :
$ s
H |
4 H
| H

H
| 8
$ H
$ $
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NASA 
© | SUBJECT: NAME:Lyndon B. Johnson Space Center

MISSION 3
OPERATIONS DATE: PAGE

DIRECTORATE |

PRODUCT MANAGEMENT

DM/DAVID L. LADRACH
DM/RICHARD M. MOORE

MAY 28, 1985



NASA SUBJECT: NAME:Lyndon B. Johnson Space CenterMISSION DESCRIPTION DM/D. L. LADRACH
~ OPERATIONS DATE: PAGEDIRECTORATE 5/28/85 4

® PRODUCT SCHEDULING
eo PRODUCED WEEKLY
® (CONTENTS

- CFP, OFP, SCHEDULES
- EVENTS/ACTIVITIES FROM MOD MRMS MEETING
- LATE/SOON REPORT
- CURRENT FDRD WEEKLY UPDATE
- LISTING OF FLIGHT TEAM PERSONNEL

° CURRENTLY MAINTAINED ON SPF/TSO DATA BASE
eo SCHEDULE TRACK AND STATUS

- OVER 330 EVENTS/FLIGHT
- 280 PER OFP CYCLE
- 50 PER CFP CYCLE

e 17 FLIGHTS CURRENTLY IN WORK WITH SURGES TO 29 (COUNTING OPTIONS)

A



® ‘s» « *
ASA SUBJECT: 

] NAME:cyndon B. Johnson Space Center

MISSION PURPOSE DM/D. L. LADRACH
OPERATIONS DATE: PAGE

DIRECTORATE 5/28/85 
| 3

® PROVIDE SINGLE POINT CONTACT FOR THE DIVISION PRODUCTS/INTERFACES

MAINTAIN DIVISION SCHEDULES/MAIL LISTS

FOCAL POINT
e ICD DEVELOPMENT
e PRODUCTION PROBLEMS
e DATA AUTOMATION
e PRODUCT REQUESTS
 REMANIFEST OPTIONS

PROVIDE A SINGLE POINT RECEPTION AND DELIVERY OF ALL PRODUCTS IN AND OUT OF THEDIVISION 
|

® MAINTAIN RECORD COPIESOF ALL, PRODUCTS/FLIGHT IN AND QUT OF THE DIVISION
'



NASA
Lyndon B. Johnson Space Center

MISSION
OPERATIONS

DIRECTORATE

SUBJECT:

CONTENTS

® PURPOSE
® DESCRIPTION

~ PRODUCT SCHEDULING
PRODUCT HANDLING
ICD DEVELOPMENT

STAFFING

GOALS

ACCOMPLISHMENTS

PROBLEMS

NAME:

DM/D. L. LADRACH

DATE: PAGE
5/28/85



‘ASA
§ ud « © P'S a

I LSUBJECT: NAME:
~yndon B. Johnson Space Center PE.MISSION DESCRIPTION (CONT'D) {DM/D. L. LADRACH

OPERATIONS 
| DATE: PAGE

DIRECTORATE 5/28/85 S

® PRODUCT HANDLING

CURRENTLY USES BARRIOS PERSONNEL
EACH- HANDLER MUST PROCESS, DELIVER, RECORD, TRACK, AND ASSEMBLE ALL PRODCTS
COMING INTO OR LEAVING THE DIVISION,
INTERFACES WITH THE FLIGHT INTEGRATOR
START IN CFP L-MINUS 455 DAYS. FINISH 2-3 WEEKS AFTER LAUNCH.
PEAK ACTIVITY OFP CYCLE

CONTINUAL TRAINING

® [CD DEVELOPMENT

RESPONSIBLE FOR WORKING DIVISION'S ICD’S WITH MCC, SMS, AND SPF FOR DATA
TRANSFER.



NASA SUBJECT:
Lyndon B. Johnson Space Center

MISSION STAFFING

OPERATIONS
DIRECTORATE

® 1 NASA MONITOR

® | AF

® BARRIOS
- PRODUCT MANAGEMENT

1 MANAGER
1 ICD INTERFACE
7 PRODUCT COORDINATORS

— SCHEDULE MANAGEMENT

2 - MAINTAIN AND DISTRIBUTE
SCHEDULES.
GLOSSARY
MAIL LISTS

NAME:

DM/D. L. LADRACH
DATE: PAGE
5/28/85 6



$ VY . . ©

[ ‘ASA SUBJECT: NAME:
.yndon B. Johnson Space Center

4

MISSION GOALS DM/D, L. LADRACH
OPERATIONS DATE: PAGE

DIRECTORATE 5/28/85 7

® MAJOR FACILITY FLIGHT RECONFIGURATION; MCC, SPF, PASS - PATTERN DATA TRANSFER
AFTER SMS DATA TAPE

® FLIGHT PRODUCTION SYSTEM - CENTRAL DATA BASE

® MASS PROPERTIES DATA FLOW - STANDARDIZE AND SIMPLIFY

® SCHEDULING ASSESSMENT - DEVELOP CAPABILITY TO DO AUTO SCENARIO ASSESSMENT

® REASSESS PRODUCT REQUIREMENTS AND SCHEDULES WITH USER COMMUNITY - MOVE SCHEDULED
DELIVERIES AS CLOSE TO LAUNCH AS PRACTICAL - ELIMINATE PRODUCTS AND OR PRODUCT
CONTENT - ONGOING ACTIVITY.

® BUILD FLOW DIAGRAM OF ALL PRODUCT INTERFACES WITHIN FDDD.

1
f



NASA SUBJECT: NAME:Lyndon B. Johnson Space CenterMISSION ACCOMPLISHMENTS DM/D. L. LADRACH
OPERATIONS | DATE: PAGE

DIRECTORATE 
| 5/28/85 8

® DEVELOPED AUTOMATED SCHEDULING DATA BASE

® HELPED ESTABLISH THE TEAM MANAGEMENT CONCEPT FOR THE DIVISION

® ESTABLISHED WEEKLY REPRESENTATION WITH LEVEL 11, MCC, AND SPF FOR PRODUCTION
ISSUES/NEEDS. 

|

DEVELOPED DETAILED TRAINING PLANS FOR NEW PEOPLE AS WELL AS ON-GOING TRAINING.

® DEVELOPED GROUND FLOOR SCHEDULING FOR MISSION INTEGRATION OFFICE.



3 -

— PIP, PIP AX 1 & 2
—PREL FRD/FDRD FLIGHT DESIGN TEMPLATE

| — CFP G&C/BL/FOP 51-A To bl-H
CFP CIT

I CIRD PAGE 9
CIR/INSRi -

I |60 50 40

_FRD, FORD, PIP B/L
_OFP G&C B/L

— DESCENT/NAV CR

— ASCENT I-LOAD CR
— SUPERTAPE

OFP CYCLE 1 — 1-LOAD CR APPR
SMS DATA

MCC DISP
MCC TRAJ

| — INTEG SIMS
| n —

40 30 20 10 RANGE SAFETY

— FRD, SODS, PIP UPDATE

— G&C B/L
OFP CYCLE 2 — SUPERTAPE

| — 1-LOAD CR(S)
— I-LOAD CR APP

LAUNCH

I | | | | |
60 50 40 30 20 10 0

TIME, WEEKS

| I | | | | | | | |
15 14 13 12 11 1 9 8

1 |
7 6 5 4

TIME, MONTHS
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FDRD

PIPS

SODS

SEQUENTIAL
MASS PROP

SYSTEMS DIV

OASCENT
®ABORT ANALYSIS
oGUIDANCE
ONBOARD NAV

FLT DESIGN BR
®ORBIT DESIGN
®ORBIT ANALYSIS
®DESCENT DESIGN

TRAJECTORY OPS BR
OFLIGHT DYNAMICS
®eGROUND NAV

FLT ANALYSIS

FLIGHT DESIGN DYNAMICS DIVISION
PRODUCTION FLOW

PRODUCT
MANAGEMENT OFFICE
PRODUCT DISTRIBUTION
SCHEDULE PRODUCTION

TN PRODUCT

FLOW
4

ROCKWELL
DOWNEY

LEVEL I

SMS

TRAINING

SD

SPF

LIFE SCIENCE

MCC

SAIL

E&D

KSC

VAFB

NORAD

PAFB

PAFB

GSFC

MSFC

PAGE|



BARRS

MARTINPAYLOAD | PAYLOAD MARIETTAOWNERS > OFFICE | oET DATA
LOCKHEED BARRS BARRS

TECHNICAL INTEGRATION MARSHALL SPACE CENTEROFFICE LT eSSME DATA
eSRB DATA| SODS

ROCKWELL-DOWNEY GREENBOOK 
| -®ORBITER DATA < > 

:eMISSION KIT DATA
BARRS COORDINATED BY .
OROCKWELL HOUSTON

! BARRS 
|| MCC

SHUTTLE DATA OFFICE REAL-TIME
SARE INTERCACES OREFORMAT DATA FOR SPF & SMS

ASCENT/DESCENT SEQUENTIAL DATA
Y BARRS 

BARRS
FLIGHT DESIGN DYNAMICS DIVISION— MOD (MOD)

— ®PROVIDES ASC PERFORMANCE ESTIMATED PROPEL  DIVISION<«———p| (POWERED FLIGHT) SEQ TANK «>

E&D LAB
ASC PERFORMANCE A ! OMRSD v OASCB

PRODUCTS TO USERS KSC/VAFB LOADING ROCKWELLa .  ePROP DOWNEY
| . eNON-PROP

\ 2 
| v 4 ¥ 

| vSMS MCC SPF SAIL OUTSIDEINERT SEQ TANK * | SEQ VEHICLE SEQ VEHICLE JSCSEQ TANK | SEQ TANK SEQ TANK

PAGE I



L-MINUS DAYS

C3

OFF 131 |

C-2

‘5/03

OFF 271  :

C-1

10/04

CFP 434 [— .
9/22

51-D

SODS HISTORY

, 2M8s

9/06 110

9/13

9/01 3/06 12/22/83

51-B 51-G 51-F

o 2/2185

12/06 3/28 6/05
A J A J Y A J

208
2126
[J

719 11/08 12119 116

7106

. 8/24
®

5/22
®

8/06

. 22 ” :/ /
10 8/03

51-l 51-J 61-A

FLIGHTS

6/28 8/07 2121

2126 4/10
@ .

[J

! »

2/08 3121 9127
- . —

7/106

9/13
[J

NL

8Ry 1012 417/84

61-B 61-C 51-L



FLIGHT DESIGN TOOLS
AND ASSOCIATED RESOURCES

CARL R. HUSS/R. L. BENBOW
MDTSCO/DM
MAY 20, 1985
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FLIGHT DESIGN TOOLS
AND ASSOCIATED RESOURCES
DISCUSSION SUBJECTS

0 OVERVIEW OF MAJOR S/W SYSTEMS
00 WHAT ARE THEY?
00 WHAT ARE THEY USED FOR?
00 WHAT HOST DO THEY RUN ON?

0 STATUS OF TRANSITION FROM MPAD/MSD TO FDDD/MOD.

0 STAFFING SITUATION

0 STATUS ASSESSMENT AND ISSUES FOR EACH SYSTEM

0 SUMMARY OF STATUS AND ISSUES

0 PLANS AND ACTIVITIES

/
MDTSCO - HOUSTON...  MCDONNELL vova r fe rd
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SYSTEM
SPACE VEHICLE DYNAMIC
SIMULATION (SVDS)

MAJOR S/W SYSTEMS OVERVIEW

DESCRIPTION
® A COLLECTION OF ABOUT 150 MODULES

FROM WHICH CAN BE SELECTED THOSE
NECESSARY TO SIMULATE ANY OR ALL
PHASES OF THE SHUTTLE FLIGHT.

® CAN BE USED AS A 3 DOF OR 6 DOF.
® HAS MULTIPLE VEHICLE CAPABILITY

FLIGHT DESIGN SYSTEM-X @ A COLLECTION OF ABOUT 100 MODULES
(FDS-X) WHICH CAN BE USED IN A 3 DOF

SIMULATION OF ONORBIT ACTIVITIES.

FLIGHT DESIGN SYSTEM-Y ©@ A PREDETERMINED SET OF 6 DOF SVDS
(FDS-Y) SHUTTLE FLIGHT PHASE SIMULATIONS.

0- A COLLECTION OF ABOUT 60POST
PROCESSOR PROGRAMS

O INITIATED VIA PERKIN ELMER FDS
COMPUTER OR DIRECTLY AS AN SVDS
SIMULATION. 

|

MDTSCO -HOUSTON.

. FLIGHT PROFILE PRODUCTS.

USE | HOST
GENERATES MOST OF THE BASIC ® UNIVAC
DATA USED FOR FLIGHT DESIGN EXEC 8
PRODUCTS.
USED TO VERIFY ONBOARD S/W ® HP9000
ADDITIONS AND CHANGES. UNIX
USED TO VERIFY I-LOAD DESIGN. (JUNE 1985)
USED IN ALL FLIGHT DESIGN
FUNCTIONAL ACTIVITIES
INCLUDING LAUNCH SUPPORT.

USED FOR BASIC CONCEPTUAL ORBITAL ® PERKIN
DESIGN; (ATTITUDE AND POINTING ELMER
TIMELINE, MANEUVER TIMELINE, P.E.O0.S.+ EXT.
GROUND TRACK, STATION COVERAGE, (FEB 1985)
RENDEZVOUS ANALYSIS, SOME Co
CONSUMABLES ANALYSIS, LAUNCH ¢  HPI00O
WINDOWS, DEORBIT TARGETING.) UNIX

(FINAL DELIVERY
ONORBIT WORK IS BEING TRANSITIONED APR 87)
FROM SVDS TO FDS-X
USED TO GENERATE SQME. ASCENT ® UNIVAC

EXEC 8
GENERATES MANY ONORBIT PRODUCTS
ACTUALLY USED FOR A SPECIFIC
MISSION; (ATTITUDE TIMELINE,
MANEUVER TIMELINE, RENDEZVOUS
ANALYSIS, ETC.)
GENERATES SOME. DESCENT PRODUCTS.

MCDONNELL DOUGLAS

CORPORATION



MAJOR S/W SYSTEMS OVERVIEW (CONT'D)
SYSTEW DESCRIPTION USE - HOST

ASCENT DESIGN SYSTEM  ® A COLLECTION OF ABOUT 100 INDIVIDUAL © ASCENT PERFORMANCE ANALYSIS JT(ADS) PROGRAMS WHICH CAN BE USED FOR ] EXEANALYSIS, I-LOAD GENERATION, AND 9 1-LOAD GENERATION
CONCEPTUAL DESIGN. ® ASCENT CONCEPTUAL DESIGN o  HPI0OO

® PROGRAM COMPLEXITY VARY FROM TRAJ. OP- § RANGE SAFETY DATA UNIX
ROGRAMS (BASIC CAPABILITYTIMIZATION TO SIMPLE UTILITY P ABORT CAPABILITY ASSESSMENT WILL BE DELIVERED® 3-DOF ‘CAPABILITY 6-15-85)

® ENCOMPASSES 8 LARGE PROGRAMS
( I .E . ,  SHAPER, SVDS, DTM/ETG)

® ABOUT 25 PERCENT OF PROGRAMS ARE
CONTROLLED BY USE OF AN ADS EXECUTIVE
PROCESSOR.

DESCENT DESIGN SYSTEM ® A GROUP OF ABOUT 11 MAJOR PROCESSORS ® INTERACTIVE DESCENT ANALYSIS ®  UNIVAC
(00S) ® 3 DOF CAPABILITY "8  I-LOAD GENERATION EXEC 8

® INTERACTIVE ANALYSIS CAPABILITY ~~ @ DESCENT PRODUCT GENERATION o  HPY0OO
bE Dane TRANSFER 

oo (BASIC CAPABILITY#0 FOR PRODUCT DELIVERY 
| 

| Dec Tags)® PROGRAM COMPLEXITY VARIES FROM SVDS
TO SIMPLE UTILITY ROUTINES.

NAVIGATION ® A COLLECTION OF ABOUT 60 PROCESSORS ~~ ® PROVIDE REALTIME MISSION 9 UNIVAC EXEC 8® MOST PROCESSORS ARE USED SEPARATELY TION SUPPORT FOR ALL 0 SONAV TRAINER
I ON HP9000 UNIXVERIFY TRACKING SCHEDULES 

|

SUPPORT FLIGHT TECHNIQUES
PRODUCE MCC SUPPORT PRODUCTS
SONAV (SHUTTLE ORBIT NAVIGATION)
TRAINING /

MCDONNELL DOUGLAS

MDTSCO -HOUSTON

CORFORATION



STATUS OF TRANSITION OF CONTROL FROM MPAD/MSD TO FDDD/MOD

0 SPACE VEHICLE DYNAMIC SIMULATION (SVDS)
00 MILESTONE 4.4 WITH OI6 AND OI7 REQUIREMENTS WILL BE DELIVERED TO FDDD ON

JUNE 15, 1985. UNIVAC AND HP9000 VERSIONS WILL BE DELIVERED AT THAT TIME.
00 USER AND S/W MAINT, AND MOD. DOCUMENTATION WILL BE DELIVERED IN DEC. 85.

0 FLIGHT DESIGN SYSTEM X (FDS-X)
00 PERKIN ELMER VERSION WAS DELIVEREDIN FEB. 1985.
00 UNIX VERSION WILL BE UPDATED AND DELIVERED IN APR. 1987 (MPAD EFFORT).

0 FLIGHT DESIGN SYSTEM Y (FDS-Y)
00 BASED ON SVDS MILESTONE 4.3, A VERSION WAS AVAILABLE IN FEB. 1985.
00 SOME PROCESSORS BEING CONVERTED TO ANSI STANDARD

000 OTHER CONVERSION WILL BE PERFORMED AS NEEDED

MDTSCO -HOUSTON MCDONNELL DOUGLAS
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STATUS OF TRANSITION OF CONTROL FROM MPAD/MSD TO FDDD/MOD

0 ASCENT DESIGN SYSTEM (ADS) 
|

00 UNIVAC EXEC 8 VERSION WILL BE DELIVERED ON JUNE 15, 1985
00 UNIX VERSION WILL BE DELIVERED ON JUNE 15, 1985

0 DESCENT DESIGN SYSTEM (DDS)

~~"  00 FDDD USER UNIVAC VERSION TRANSITIONED AT TIME OF REORGANIZATION
00 UNIX VERSION BASED ON LATE 1984 CAPABILITIES WILL BE DELIVERED IN

DEC. 1985 (MPAD EFFORT)

0 NAVIGATION 
|

00 FDDD USER UNIVAC VERSION TRANSITIONED AT TIME OF REORGANIZATION.
00 SONAV (SHUTTLE ORBIT NAVIGATION TRAINER) UNIX (HP 9000) VERSION .WILL

BE DELIVERED IN AUG. 1985.

/
MDTSCO -HOUSTON MCDONNELL  covacier l
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FM STAFFING DM_STAFFING
ACTIVITY _DEC 84 FER 85 JUNE 85 DEC 85
SVDS ASCENT SIMULATIONS 12.2 i i i

SVDS ORBITAL SIMULATIONS 5.6 - - -

FDS MAINT. AND MODS 6.8 3.6 3.6 3.6

ADS-MAINT. AND MODS. 6.0 - 3,0 3.0

DDS-MAINT. AND MODS 7.0 - - 8.5

DDS CONVERSION 8.0 - - oo
NAVIGATION S/W 17.5 - - -

© CONTROL MODE FLT. DESIGN S/W 1.0 1.0 1.0 1.0
SUPPORT

FDS DOD SUPPORT 4,0 1.4 1.4 -
S/W PRODUCT CONTROL (CM,QA,SA) 13.5 2.6 3.6 6.0

81.6 8.6 12.6 22.1

/
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POR - NO AS UF | . OTHERTHAN MDISCE

CIVIL
ACTIVITY (S.C IRM BARRIOS MITRE SERVANT
SVDS ASCENT SIMULATIONS 14 _ 5 _ 0.5
SVDS ORBITAL SIMULATIONS

FDS MAINT. & MODS. 13 - 4 - 10 INCLUDES U.S.A.F.
FDS DEVELOPMENT 2.0 - - - -
ADS - MAINT, AND MODS,

; . _ 1.2 INCLUDES U.S.A.F.CONV. TO ANSI STANDARD

DDS - MAINT. AND MODS. Co - - - - 1
DDS CONV. TO ANSI STANDARD - - 3 - 1.0 INCLUDES U.S.A.F.
NAVIGATION S/W 1.7 6.5 - A 5
FDS CONVERSION TO ANSI - - 5.5 . ~
STANDARD
S/W PRODUCT CONTROL ~~ 4,5 - 32 -5
(GM, QA, SA) 

| _ i

46.5 6.5 21.2 2 23.2 (INCLUDES 2.2 U.S.A.P)
CURRENT DM STAFFING 11.8 - I - 5 (3 U.S.A.F.)

/
MDYTSCO - HOUSTON MCDONNELL  — A.

7 con  on



STATUS ASSESSMENT AND ISSUES FOR EACH SYSTEM

SPACE VEHICLE DYNAMICSIMULATION (SVDS)

STATUS
0 MINIMAL REQUIREMENTS AND CONFIGURATION CONTROL SINCE NOV. 1984, FDDD

STARTING -TO REESTABLISH: CONTROL THROUGH-NEW EOWTROL BOARD.

0 S/W MAINT. AND MODS WILL BE PERFORMED BY MDTSCO AND C.S.C. UNDER FM/MPAD
CONTROL UNTIL JUNE 15, 1985.

0 MOST DOCUMENTATION OUT OF DATE AND INCOMPLETE. THIS WILL BE PARTIALLY CORRECTED
WITH FM DOCUMENTATION DELIVERY IN DEC. 1985.

0 RESPONSIBILITY TRANSITIONS TO FDDD ON JUNE 15, 1985

ISSUES
0 DOCUMENTATION IS INADEQUATE. THE DEC. 1985 DELIVERY WILL NQTCOMPLETELY RECTIFY

THE CONDITION. THIS RESULTS FROM AN HISTORICAL LACK OF MANPOWER.
0 FROM PRODUCTION STANDPOINT THE PROGRAM IS IN DIRE NEED OF REVAMPING/STREAMLINING.THE PROGRAM WAS BUILT TO SUPPORT DEVELOPMENT PHASE OF SHUTTLE PROGRAM. MANPOWER

DOES NOT EXSIST TO MODIFY PROGRAM.
0 INSUFFICIENT SUSTAINING ENGINEERING MANPOWER FOR RESPONSIVE MAINT, AND MOD. ACTIVITIES.

~ THIS RESULTS IN USERS MODIFYING PROGRAMS TO PERFORM MUCH OF FLIGHT wa d i
MDTSCO- HOUSTON MCDONNELL  DOUGLAS
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STATUS ASSESSMENT AND ISSUES FOR EACH SYSTEM (CONT,)

ELIGHT DESIGN SYSTEM
EDS-X

STATUS
0 MINIMAL REQUIREMENTS AWD CONFIGURATION CONTROL S INCEFEB. 1985. FDDD

STARTING-TO REESTABLISH-CONTROLTHROUGH NEW-COWTROL BOARD,
0 S/W MAIN. AND MODS. IS PERFORMED BY MDTSCO, C.S.C., BARRIOS,AND CIVIL

SERVICE.

0 MOST DOCUMENTATION IS COMPLETE AND UP TO DATE. DOCUMENTATION IS PERFORMED
BY MDTSCO, C.S.C. AND CIVIL SERVICE.

0 RESPONSIBILITY TRANSITIONED TO FDDD IN FEB 1985

ISSUES
CIVIL SERVICE EXPERTISE REMAINS IN MPAD/MSD.
TOO MANY ORGANIZATIONS ARE INVOLVED IN MAINT, AND MOD. ACTIVITIES.
FDS S/W DEV. SYSTEM REMAINS IN MPAD. PRODUCTION SYSTEMS (2 BLACK & 1 RED) |

UNDER FDDD CONTROL ARE UTILIZED FOR PRODUCTION WORK..: THE OPERATING. SYSTEMIS CONFIGURED
TO LOCK OUT NON-PRODUCTION WORK. FDDD CONTROLLED SYSTEMS CAPACITY INSUFFICIENT TO
SUPPORT PRODUCTION AND DEVELOPMENT.

0 MPAD HAS NOT TURNED OVER SOURCE CODE TO FDDD. THIS IS IN WORK.
/

MDYTSCO -HOUSTON MCDONNELL covarfor
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STATUS ASSESSMENT AND ISSUES FOR EACH SYSTEM (CONT.)

FLIGHT DESIGN SYSTEM
EDS-Y

STATUS
0 MINIMAL REQUIREMENTS. AND. CONFIGURATION..CONTROL.SINCE REB, 1985, FDDD

STARTING TO REESTABLISH CONTROL THROUGH NEW CONTROL BOARD.
0 S/W MAINT. AND MODS. IS PERFORMED BY C.S.C.
0 DOCUMENTATION IS POOR IN SEVERAL AREAS. MPAD/MSD DEC. 1985 DOCUMENTATION DELIVERY

WILL HELP ALLEVIATE THE POOR AREAS.
0 RESPONSIBILITY TRANSITIONED TO FDDD IN FEB. 1985

ISSUES
0 PERKIN ELMER/UNIVAC INTERFACE HAS MINIMAL UTILITY DUE TO INTERFACE RELIABILITY

PROBLEMS. USERS DIRECTLY INTERFACE WITH UNIVAC IN AN SVDS MODE. THIS RESULTS IN
UNNECESSARY EFFORT IN PERKIN ELMER FDS EXECUTIVE MAINT, AND MOD,

0 DEC 1985 DOCUMENTATION DELIVERY WILL NOT PROVIDE ALL THAT IS REQUIRED FOR MAINT.
AND MOD. ACTIVITIES. INSUFFICIENT MANPOWER IS AVAILABLE TO FULLY DOCUMENT
SYSTEM,

/
MDTSCO -HOUSTON MCDONNELL vovac fe  r l
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STATUS ASSESSMENT AND ISSUES FOR EACH SYSTEM (CONT.)

ASCENT DESIGN SYSTEM (ADS)

STATUS
0 MINIMAL REQUIREMENTS AND CONFIGURATION CONTROL SINCE .NOW, 1985, FDDD

STARTING TO REESTABLISH CONTROL THROUGH NEW CONTROL BOARD.

S/W MAINT, AND MODS, IS PERFORMED BY MDTSCO.

CURRENT DEV. BEING PERFORMED BY A COMBINED MDTSCO FM USER AND S/W DEV. GROUP.
DOCUMENTATION IS IN FAIR CONDITION.

RESPONSIBILITY WILL BETRANSFERRED TO FDD IN JUNE, 1985.o
o

 
oO

o 
oO

o 
oO

ISSUES
0 INSUFFICIENT SUSTAINING ENGINEERING MANPOWER TO PROVIDE RESPONSIVE MAINT. AND

MODS. SUPPORT. RESULTS IN USERS MODIFYING PROGRAMS TO PERFORM MUCH OF ASCENT
FLIGHT DESIGN.

0 NO DOCUMENTATION RESOURCES IN MOD OR MSD.

/
MDTSCO -HOUSTON. MCDONNELL vovac fe  r l
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STATUS ASSESSMENT AND ISSUES FOR EACH SYSTEM (CONT.)

DESCENTDESIGN SYSTEM (DDS)

STATUS
0 REQUIREMENTS AND CONFIGURATION CONTROL ESSENTIALLY TRANSITIONED WITH

REORGANIZATION. FDDD STARTING TO ESTABLISH MORE FORMAL CONTROL THROUGH
NEW CONTROL BOARD.

0 S/W MAINT. AND MODS IS PERFORMED BY MDTSCO USERS USING CLASSICAL S/W MAINT. &
MODS. PROCEDURES.

0 MDTSCO S/W DEV. RESOURCES CONTROLLED BY FM ARE CONVERTING DDS TO ANSI STANDARD.
INITIAL DELIVERY WILL BE IN DEC. 1985.

0 DOCUMENTATION IS IN GOOD CONDITION. DOCUMENTATION WAS PROVIDED IN THE MAIN
BY THE MDTSCO USER GROUP, 

|

0 RESPONSIBILITY WILL BE TOTALLY TRANSITIONED TO FDDD IN DEC. 1985.

ISSUES
0 CONVERSION OF DDS TO ANSI STANDARD IS BASED ON DDS CAPABILITIES AS OF LATE 1984.

THERE IS INSUFFICIENT MANPOWER TO KEEP CONVERSION ACTIVITIES CURRENT WITH
OPERATIONAL VERSION. FY86 RESOURCES WILL BE REQUIRED TO UPDATE ANSI STANDARD
VERSION OF DDS.

/
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STATUS ASSESSMENT AND ISSUES FOR EACH SYSTEM (CONCLUDED)

| NAVIGATION

STATUS
0 SHUTTLE OPERATIONS REQUIREMENTS AND CONFIGURATION CONTROL ESSENTIALLY TRANSITIONED

TO FDDD IN FEB 1985. FDDD STARTED TO ESTABLISH MORE FORMAL CONTROL THROUGH NEW
CONTROL BOARDS.

0 SHUTTLE NAVIGATION OPERATIONS RESPONSIBILITY TRANSITIONED TO FDDD IN FEB. 1985.
0 S/W MAINT. AND MODS. RESPONSIBILITY RESIDES WITH MPAD/MDTSCO SUSTAINING ENGINEERING.

OTHER CONTRACTOR ORGANIZATIONS ARE INVOLVED TO MINOR EXTENT.
0 DOCUMENTATION IS NOT UP TO DATE BUT MPAD DELIVERY IN SEPT. 1985 WILL PROVIDE

IMPROVED DOCUMENTATION.

0 SONAV TRAINER DEVELOPMENT (HPI000) IS SCHEDULED FOR DELIVERY BY MPAD IN SEPT 1985.

ISSUES
0 NO MANPOWER IN FY86 POP FOR MAINT. & MOD IN MSD OR M 0 D.
0 NO CY85 MANPOWER IN FDDD FOR MAINT. AND MOD. ACTIVITIES.
0 MSD MANPOWER ASSIGNED TO DOCUMENTATION ACTIVITIES.

/
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SUMMARY OF STATUS AND ISSUES

0 FDDD IS STARTINGTO REESTABLISH REQUIREMENTS AND CONFIGURATION CONTROL OF ALL
S/W THROUGH NEW CONTROL BOARDS

0 APPLICATION S/W DOCUMENTATION IS CURRENTLY NOT IN THE BEST OF SHAPE. MPAD
PLANNED DOCUMENTATION DELIVERIES NEAR END OF CY85 SHOULD GREATLY IMPROVE THIS
SITUATION. FDDD HAS NO CY85 MANPOWER TO DEVOTE TO DOCUMENTATION.

0 S/W RELATED MANPOWER RESOURCES AVAILABLE TO FDDD IN CY85 ARE INSUFFICIENT FOR
TOTALLY RESPONSIVE SUSTAINING ENGINEERING MAINT. AND MOD. SUPPORT.
00 HISTORICALLY THIS HAS BEEN PRIMARY CAUSE FOR PROPAGATION OF USER

-. DEVELOPMENT OF S/W.

0 S/W RELATED MANPOWER RESOURCES :REQUIREMENTS ARE INCREASED BY VARIETY OF H/W SYSTEMS
AND OPERATING SYSTEMS.

0 FDDD WILL NOT BE IN CONTROL OF ALL FLIGHT DESIGN SYSTEMS UNTIL END OF CY85.

/
MDTSCO -HOUSTON MCDONNELL covac fod

14  CORPORATION



RECOMMENDED CY85 ACTIVITIES

SUPPORT FDDD CONTROL BOARD ACTIONS WITH SUSTAINING ENGINEERING RESOURCES TO THE
EXTENT POSSIBLE,

DEFINE S/W, STANDARDS, GROUND RULES, SCHEDULES NECESSARY TO BRING MDTSCO S/W
MAINT. AND MODS. WORK UNDER THE MDTSCO SUSTAINING ENGINEERING ORGANIZATION.

00 COMPLETE PLANNING BY END OF FY85
00 IMPLEMENT STARTING IN FY85
00° PRIORITIES ARE AS FOLLOWS:

(1) PRODUCTION S/W.
(2) FLIGHT TRAJECTORY DESIGN S/W
(3) FLIGHT DESIGN ANALYSIS AND CONCEPTUAL DESIGN S/W

DEVELOP PRODUCTION DATA BASE S/W REQUIREMENTS AND MANAGEMENT PLANS.
00 INCLUDES: 1) DETERMINING DATA BASE S/W

2) MANAGEMENT PROCEDURES
3) CONTROL GROUND RULES
4) MAINT. AND MOD. RESPONSIBILITY
5) SCHEDULE FOR IMPLEMENTATION

/
MDTSCO -HOUSTON. MCDONNELL — A

15 | Somromanos
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RECOMMENDED CY85 ACTIVITIES (CONCLUDED)

0 INSTITUTIONALIZE DEVELOPMENT OF PRODUCTION SYSTEM S/W
00 INCLUDES: 1) COLLECT NECESSARY S/W AND PLACE UNDER CONFIGURATION

CONTROL
2) STREAMLINE TOOLS AND PROCEDURES
3) DEVELOP AND DOCUMENT PRODUCT GENERATION PROCEDURES
4) DEVELOPING AND DOCUMENTING Q.A. PROCESS AND PROCEDURES

0. CONTINUE EVALUATION OF DISTRIBUTED ASCENT COMPUTING SYSTEM (DACS).
00 INCLUDING: 1) DEMONSTRATE THAT SIGNIFICANT WORK CAN BE OFF LOADED FROM

UNIVAC TO INFLUENCE DPSD FY85 DECISION TO UPGRADE TO 1194,
2) ACCUMULATE SUFFICIENT EXPERIENCE TO INFLUENCE FY87 BUDGET

SUBMISSION
5) DEVELOP DETAILED PROJECT PLAN FOR DACS UPGRADE. STARTING

IN FY8/,

/
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NASA SUBJECT: NAME:
L B. Johnson Space Center

MISSION
OPERATIONS DATE: PAGE

DIRECTORATE

FLIGHT DESIGN “COST PER FLIGHT” DATA

DM/JON C. HARPOLD

APRIL 17, 1985
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$ a t

>A SUBJECT:
Lyndon B. Johnson Space Center

MISSION FLIGHT DESIGN COST PER FLIGHT DATA

OPERATIONS
__DIRECTORATE

® BASED ON MPAD CHARGE HISTORIES
e COMPILED BY CSC

® INCLUDES ONLY FLIGHT-SPECIFIC CHARGES
e DOES NOT INCLUDE OPERATING BASE CHARGES

eo DEVELOPMENT WORK

e SUSTAINING ENGINEERING

eo COMPUTER TOOLS MgM

8

NAME:

. |DM/J. C. HARPOLD

DATE: PAGE
4/17/85
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NASA SUBJECT: NAME:
Lyndon B. Johnson Space Center

MISSION COST PER FLIGHT SUMMARY DM/J. C. HARPOLD

OPERATIONS DATE: PAGE
DIRECTORATE 4/17/85

® MOST FLIGHT DESIGN WORKSTATIONS HAVE SHOWN SIGNIFICANT REDUCTION IN COSTS PER
FLIGHT AS A RESULT OF STANDARDIZATION ACTIVITIES.

® ASCENT IS BEHIND OTHER AREAS BECAUSE OF CONTINUING REDEFINITION OF ORBITER
CAPABILITY.

® PROPOSED DM MUR CATEGORIES SHOULD PROVIDE GOOD FLIGHT COSTS AND OPERATING BASE
COSTS.



SA SUBJECT: NAME:
Ron  dohnson Space SSnter | PROPOSED FLIGHT DESIGN MUR CATEGORIES  |DM/J. C. HARPOLDMISSION

OPERATIONS DATE: PAGE
DIRECTORATE 4/17/85

CATEGORY TITLE

011191 TRAJECTORY DESIGN COMPUTER SYSTEMS MgM

011192 TRAJECTORY DESIGN PRODUCTS - CFP

011193 TRAJECTORY DESIGN PRODUCTS - OFP
011194 TRAJECTORY DESIGN - MANIFEST SUPPORT

011195 TRAJECTORY DESIGN - FLIGHT-SPECIFIC SUPPORT
011196 TRAJECTORY DESIGN - GENERAL ANALYSIS
011197 TRAJECTORY DESIGN - COMMIT TO FLIGHT

011198 TRAJECTORY DESIGN - I-LOAD DEFINITION

011199 TRAJECTORY DESIGN - MCC RECONFIGURATION

SK



NASA SUBJECT: | NAME:Lyndon B. Johnson Space Center

MISSION
OPERATIONS DATE:

DIRECTORATE

ROLES OF

FDDD, I-LOAD OWNERS, AND

OTHER PARTICIPANTS IN I-LOAD PROCESS

| DM/MEL ROTHER
: MAY 28, 1985

PAGE
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NASA SUBJECT:
Lyndon B. Johnson Space Center

MISSION
OPERATIONS

DIRECTORATE

OVERVIEW

® DM’S ROLE IN I-LOAD PROCESS

- FLIGHT OPERATIONS PANEL
- 1-LOAD COORDINATION MEETINGS
- MISSION DEFINITION CR'S

® NON-MOD PARTICIPANTS IN I-LOAD PROCESS
- SPACECRAFT SOFTWARE DIVISION (MSD/FR)
- JSC I-LOAD OWNERS
- RI 1-LOAD OWNERS
- AVIONICS OFFICE (MG)

® [-L0AD AUDITS

- DE'S ROLE
- 1-LOAD OWNERS’ ROLE

® HOW PROCESS HAS EVOLVED AND PROBABLE FUTURE CHANGES

57

NAME:

DM/M. R. ROTHER

DATE: PAGE
5/28/85
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I-LOAD DEFINITION ACTIVITIES
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: | ( i y  I-LOAD CR 
|

/ ASSESSMENT 
|

s00sPOEDEIbonE IOSS Go ess00005  0000000000 00000000 RRCIROCRBGIBRERIBNEOtROtINREtRIICEOITTORIOEEETTSTYMG | rR i DISTRIBUTION

DM/M. R. ROTHER, 5/28/85
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MOD CATEGORIES REQUIRED FOR 0106 FLY CYCLE DATA 
| DATE: 05 -16-85Re Ae .  emmmnenneae- bidet 2 .  |

JSC OWNER CATEGORIES CATEGORY NAMES OCC #'S  0CC NAMES
| (SIGNATURE) TT  TTT  vo TTT  TT.
(Four. ) MIDO MISSION ID

DE VIDO VEHICLE ID
GREMILLION,M. SMAO BFS MISC FDA ( 0106 )

SMBO BFS ON-ORBIT FDA LIMITS ( 0106 )
| SMCO "BFS CRYO FPA LIMITS ( 0106 )

SMDO BFS ASCENT/ENTRY LL ( 0106 )
SMEG BFS ASCENT/ENTRY UL (0106 )
'SMFO BFS APU FUEL QTY COMP | ( 0106 )
SMGO BFS HYD H20 QTY COMP ( 0106 )
SMHO BFS S-BAND ANTENNA MNGMT, 

© (0106)
SMI0 BFS FLASH EVAP BOIL ACT. ( 0106 )
SMJO BFS CABIN PRESSURE ( 0106 )

n ZF32 FIXED I-LOADS - GREMILLION ( 0106 )
} ZF42 FIXED.I-LOADS - GREMILLION, CONTD.

© ~  HENDERSON;POCKLING YD10 TO BE DELETED, PART 1

HENDERSON, E. AADO ASCENT ATO DUMP CONTROLS ( 0106 )
ADMO SSME PITCH PARALLEL

PAGE 1 MOD COORDINATOR SIGHATURE



LS
1

MOD
- we  Gb  EP  WS GF  Gb  9 TN  TD a OG aD  OF  ON 9 uD

Ld

" (SIGNATURE)

CATEGORIES REQUIR

CATEGORIES
AFDO

AMCO

APSO

_ ARCO

ARTO

ASEO

ATAO

ATMO

AVIO

AIN2

A1PO

A1S1

ALITY

A2A1

A2M1

A2N1

A2P1

A2R3

A2T2

ED FOR 0I06 FLY

ASCENT

ASCENT

* ASCENT

ASCENT

ASCENT
- ASCENT

ASCENT

ASCENT

ASCENT

ASCENT

ASCENT

ASCENT

ASCENT

ASCENT

ASCENT
ASCENT

ASCENT

ASCENT

ASCENT

es

CYCLE DATA

CATEGORY NAMES
TTT  ¢

RTLS FUEL DISSIPATION ( 0106 )

MISSION UNIQUE MASSES ( 0106 )

PSEUDO MECO TARGETS ( 0106 )

MISSION DEPENDENT RENDEZVOUS ( 0106 )

RTLS PPD AND MECO TARGETS ( 0106 )

ELEVON ANGLES ( 0106 )

FIRST STAGE TREF ( 0106 )

SECOND STAGE TRIMS ( 0106 )

VARIABLE IY ( 0106 )

FIRST STAGE NOMINAL ( 0106 )

FIRST STAGE ENGINE-OUT
FIRST STAGE THROTTLE SCHEDULES(0I06)
FIRST STAGE AGT ( 0106 )

SECOND STAGE AOA/ATO (0106 )

SECOND STAGE MECO (0106)
SECOND STAGE IY ( 0106 )

SECOND STAGE SSME POWER ( 0106 )

SECOND STAGE RTLS (0106 )

SECOND STAGE TAL ( 0106 )

PAGE 2

DATE: 05-16-85

0CC #'S 0CC NAMES

MOD COORDINATOR SIGNATURE



& °®

MOD_ CATEGORIES REQUIRED FOR 0106 FLY CYCLE ___DATA_

JSC OWNER CATEGORIES CATEGORY NAMES
(SIGNATURE) TTT

Go | A3Al ASCENT POST-MECO AOA
| A3N1 ASCENT POST-MECO NOMINAL

ATO . ASCENT POST-MECO ATO

_ QACO CONTINGENCY RCS DUMP

QATO ATO PRE MECO. DUMPS

QFD1 CONTINGENCY OMS DUMP

QRBO SRB SEP BACKUP TIME
| QRMO RTLS POST MECO DUMPS

QRPO RTLS PRE MECO DUMPS

QTMO TAL POST MECO DUMP

QTPO TAL PRE MECO DUMPS

QTRO TAL ENTRY & AFT RCS DUMP

X541 SPF DERIVED ASCENT PARAMETER
YD52 TO BE DELETED, PART 5

3 ZFE2 FIXED I-LOADS - BORDANO

ZF11 FIXED I-LOADS - BORDANO,
) ZF22 FIXED I-LOADS - BORDANO,

HITE ,G .  ATDO ASCENT TRAJECTORY DISPLAY

PAGE 3

( 0106 )

(0106)

( 0106 )

(0106 )

(0106 )

( 0106 )

(0106 )

( 0106 )

( 0 I05 )

( 0106 )

( 0106 )

(0106 )

( 0106 )

( 0106 )

DATE: 05-16-85

OCC #'S OCC NAMES

MOD COORDINATOR SIGHATURE



MOD CATEGORIES REQUIRED FOR 0106 FLT CYCLE DATA DATE: 05-1¢-85

JSC OWNER CATEGORIES CATEGORY NAMES OCC #'S OCC NAMES(sIGNATURE vo TTT  TTT

. ATP1 ASCENT TRAJECTORY DISPLAY PROCESSING(0 I06 )  —
| ETD1 ENTRY TRAJECTORY DISPLAY PROCESSING ( 0106 )

ET10 - ENTRY TRAJECTORY DISPLAY 1
ET20 ENTRY TRAJECTORY DISPLAY 2
ET30 ENTRY TRAJECTORY DISPLAY 3
ET40 ENTRY TRAJECTORY DISPLAY 4

ET50 - ENTRY TRAJECTORY DISPLAY 5
VE10 VERT SIT 1 DISPLAY, OPS 3
VE20 VERT SIT 2 DISPLAY, OPS 3
VR10 VERT SIT 1 DISPLAY, OPS 1
VR20 VERT S IT .2 DISPLAY, OPS 1 - :

VSAO VERT SIT DISPLAY, ALPHA-MACH
VSCo VERT SIT DISPLAY, COMMON

! XS10 SPF DERIVED DISPLAY LABELS
} ZFGO FIXED. I-LOADS ~- HITE

> POCKLINGTON,R. © AMLO ASCENT MLS SITES (0106)
A010 ASCENT AREA TABLE $01 ( 0106 )

A020 ASCENT AREA TABLE #02 ( 0106 )

PAGE 4 MOD COORDINATOR SIGNATURE

Jd ’ e  
£ » : e



(SIGNATURE)

A030

A040

A050

DN10

DN30

DRCO

DRNO

EMLO

EPHO

E010

E020

E030

E040

E050

E060

E070"

E080

E090

E100

ASCENT AREA TABLE #03
ASCENT AREA TABLE #04

* ASCENT AREA TABLE #05

DRAG COEFFICIENT FOR NAVDAD, 0PS1
DRAG COEFFICIENT FOR NAVDAD, OPS3

DRAG CONSTANT FOR NAVIGATION
DRAG COEFFICIENT FOR NAVIGATION
ENTRY MLS SITES
SOLAR EPHEMERIS PARAMETERS
ENTRY AREA TABLE #01
ENTRY AREA TABLE #02
ENTRY AREA TABLE #03
ENTRY AREA TABLE 204
ENTRY AREA TABLE £05
ENTRY. AREA TABLE #06
ENTRY AREA TABLE #07
ENTRY AREA TABLE #08
ENTRY AREA TABLE #09
ENTRY AREA TABLE #10

PAGE 5

( 0106 )

( 0106 )

( 0106 )

(0106)

( 0106 )

(0106 )

( 0106 )

(0106 )

( 0106 )

( 0106 )

(0106 )

( 0106 )

( 0106 )

(0106)

OCC #'S 0CC NAMES

t0D cao

DATE: 05-16-85

RDINATOR SIGNATURE



MOD CATEGORIES REQUIRED FOR 0106 FLT CYCLE DATA

" (SIGNATURE)
.

CATEGORIES

E110

E120

E130

E140
E150

IRA1

IRE1
IRO1

NVBO

OTAO

0TCO

0TDO

PAEO

PE20

PE41

POAO

PR20

PR40

0 RDZ0

CATEGORY NAMES

"ENTRY AREA TABLE #11 
| ( 0106 )

ENTRY AREA TABLE #12 ( 0106 )

. ENTRY AREA TABLE #13 (0106)
ENTRY AREA TABLE #14 ( 0106 )

ENTRY AREA TABLE #15 ( 0106 )

IMU RM, ASCENT
IMU RM, ENTRY
IMU RM, ORBIT
NAVBASE AT LAUNCH SITE
ORBIT TACAN ANTENNA
ORBIT TACAN SITES, 001 THRU 180
ORBIT TACAN SITES, 181 THRU 250
ASCENT EXPONENTIAL ATMOSPHERE
ENTRY TWO-LAYER ATMOSPHERE
ENTRY, FOUR-LAYER ATMOSPHERE
ORBIT ATMOSPHERE
RTLS TWO-LAYER ATMOSPHERE
RTLS FOUR-LAYER ATMOSPHERE
RENDEZVOUS NAVIGATION

PAGE 6

DATE: 05-16-85

0CC NAMES

MOD COORDINATOR SIGNATURE



.

MOD CATEGORIES REQUIRED FOR 0I06 FLT

JSC OWNER

| (SIGNATURE)

SMITH,E. !

CATEGORIES
TEP1

XS60

XS71

. YD22

YD6O

ZFB1

ZFCO

ZFJo

ZFS0

ZFT1

ZFV0

ZFY1

GDEO

GDTO

GRMO

6T12

6T31

0ATO

CATEGORY NAMES

TEPOCH AND DAY OF LAUNCH MATRIX

CYCLE DATA

SPF DERIVED HAC CENTERS

T0 BE

TO BE

FIXED

FIXED

FIXED

FIXED

FIXED

FIXED

FIXED

ENTRY
ENTRY

GRTLS

ORBIT

DELETED,

* SPF DERIVED DRAG CONSTANT

PART 2
DELETED, PART 6

I-LOADS

I-LOADS

I-LOADS

I-LOADS

I-LOADS

I-LOADS

I-LOADS

GUIDANCE

GUIDANCE

BEAN

BLUCKER

HENRY

ORBIT TACAN

MONTEZ |

POCKLINGTON
BLUCKER, CONTD.

TRAJECTORY ANCHOR

TAEM MISSION UNIQUE
TAEM GUIDANCE,

TAEM GUIDANCE, OPS3

ATTITUDE

OPS1

PAGE 7

( 0106 )

(0105 )

( 0105 )

(0105 )

( 0106 )

( 0105 )

(0106)

( 0106 )

DATE: 05-16-85

0CC NAMES

MOD COORDINATOR SIGNATURE
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MOD CATEGORIES REQUIRED FOR 0I06 FLT CYCLE DATA

(SIGNATURE)

(irLansBS

CATEGORIES

0T10

0720

ZF10

ZFM1

ZFW0

6LC1

6L11

GL31

ZFH1

BFso (1)

“ro be

CATEGORY NAMES

‘ORBIT TARGETING, SLOTS 1-19
ORBIT TARGETING, SLOTS 20-40

+ FIXED I-LOADS - HARPOLD
FIXED I-LOADS - JENNESS
FIXED I-LOADS - DUPONT

AUTOLAND GUIDANCE, COMMON
AUTOLAND GUIDANCE, OPS1
AUTOLAND GUIDANCE, OPS3
FIXED I-LOADS - DYER

ASCENT BFS PARAMETERS

"ade K-Loads |

PAGE 8

( 0106 )

( 0106 )

( 0105 )

( 0105 )

( 0105 )

( 0X05 )

(0106 )

DATE: 05-16-85

0CC #'S OCC NAMES

MOD COORDINATOR SIGHATUR



»

» 3

ENG CATEGORIES REQUIRED FOR 0I06 FLT

JSC OWHER

(SIGNATURE)

JACKSON,NW.

LAW, H.

LINDSAY,K.

MCSWAIN,G.

CYCLE DATA

CATEGORIES CATEGORY NAMES 
| occ #°'S

v
pA@0 (I) ADTA DEFAULT ALPHA AND QBAR PROFILE
PENO (2) ENTRY NON-STANDARD ATMOSPHERE
ZFKo (|) + FIXED I-LOADS - JACKSON

HUD (%) HEADS-UP DISPLAY

Fswo (1) FSW ROOTED DAP JET PRIORITIES
0A10 (7) ORBIT ANGULAR INCREMENTS, PAYLOAD POSN1
0A20 (S) ORBIT ANGULAR INCREMENTS, PAYLOAD POSN 2

'0A30 (3) ORBIT ANGULAR INCREMENTS, PAYLOAD POSH 3
0A40 (2) ORBIT ANGULAR INCREMENTS, PAYLOAD POSN 4
0A50 (1 )  ORBIT ANGULAR INCREMENTS, PAYLOAD POSN 5
oMio (1) ORBIT MASS AND INERTIA
oPRO (i) ORBIT PRIMARY RCS JETS
0se0 (1) ORBIT STATE ESTIMATOR GAINS
ovJo (|) ORBIT VERNIER JET SELECT
ovRo (1) ORBIT VERNIER RCS JETS
zrP0 (1) FIXED I-LOADS - LINDSAY

ADE1 ( 2 ) J ELEVON LOAD RELIEF CONTROLS ( 0106 )

%* 12 occ. p r i o  to  41-6

PAGE 1.1

DATE: 05-16-85

0CC NAMES

ENG COORDINATOR SIGNATURE



ENG CATEGORIES REQUIRED FOR 0106

, (S IGNATURE)

MCWHORTER,L.

y !

MOORE,T.

THIBODEAU,J.

’

ADFO

ADGO

JDBO

© JDCO

JDDO

JDGO

JD10

JD20

JD31

PTIO

ZF71

ZF80

ZF92

XS30

ZFU1l

ZsU2

IH10

-S  Gb  ES  GIF TE ED eS  Gn  WS aS

Q),
Cy)

G3)
4 )
(2)
(4)
(2)
(10)
(9)
&)
(2)
2)
(2)

(1)
(V)
q)
(w)

FLT CYCLE DATA

¢

GUIDANCE & F.C. INTERFACING GAINS & LIMITS
ASCENT DAP GAINS AND FILTERS

AEROJET DAP BENDING FILTERS
AEROJET DAP COMMAND FILTERS
AEROJET DAP SPEEDBRAKE
AEROJET DAP CG'S

AEROJET DAP AEROSURFACE SCHEDULES, OPS1
ENTRY ALTERNATE ELEVON SCHED, OPS3 ( 0 I05 )

ENTRY NOMINAL ELEVON SCHED, OPS3 ( 0105 )

PTI DEFINITIONS

FIXED I-LOADS - MCWHORTER
FIXED I-LOADS - MCWHORTER, CONTD.
FIXED I-LOADS - MCWHORTER, CONTD. ( 0106 )

SPF DERIVED STEEP GLIDESLOPE PROFILES

FIXED I-LOADS - MOORE (0106 )

FIXED I-LOADS - MOORE, CONTD. ( 0 I06 )  .

IMU CALIBRATION PARAMETERS, SLOT 1

PAGE 2.1

DATE: 05-1¢-85

OCC #'S OCC NAMES

ENG COORDINATOR SIGHATUR



ENG CATEGORIES REQUIRED FOR 0106 FLY

(SIGNATURE)
) | IH20

IH30

1H42

. IM12

M22

M32

INVO

IPRO

15P0

STTO

ZFA}

(n)
(n\n)
1)
&1)
(4)
(20)
)
(3)
)
§)’
C)

IMU

IMU
IMU

IMU

IMU

IMU

IMU

IMU

MU

CYCLE DAT

CALIBRATION PARAMETERS, SLOT 2

CALIBRATION PARAMETERS, SLOT 3

RELATIVE ATTITUDES(MB) & LIMITS (0105 )

ATTITUDE SENSIT IV IT IES,  SLOT 1 (O0I06)

ATTITUDE SENSIT IV IT IES,  SLOT 2 (0106 )

ATTITUDE SENSITIV IT IES,  SLOT 3 ( 0 I06 )

NAV GYROCOMPASS TRANSFORMATION AND SI

NAV BASE TRANSFORMATIONS TO CASE & BODY

SITE PARAMETERS | ( 0105 )

STAR TRACKER SOP

FIXED I-LOADS ~- IMU

PAGE 3 ,

DATE: 05-16-85

OCC 8'S OCC NAMES

ENG COORDINATOR SIGNATURE



.* PRE-SELECTION CATEGORIES REQUIRED FOR ALL 0106. (CR 79027C)  DATE: 6-26-85
JSC OWNER CATEGORIES AND NAMES occ $ 0CC NAME

mpm mmmemaeeBOYD,W. (EP) ZFDO FIXED I-LOADS - BOYD 001 BASE OCCURRENCEZSDO SCRUB I-LOADS - BOYD 001 BASE OCCURRENCEDEWOLF, L. (FR) ZS03 SCRUBBED I-LOADS - ALL K-LOADS ( 0106 )  301 BASIC 016,CR69648GREMILLION,M. ZS30 SCRUB I-LOADS - GREMILLION 001 BASE OCCURRENCEHENDERSON, E. SRC1 SRB CHAMBER PRESSURES ( 0106 ) .  102 CONSTANT PC XDUCER CAL BIAS, CR69907ZS10 SCRUB I-LOADS - BORDAMO 002 INERTIAL ADI UPDATE TO M50,CR69978AJACKSON,H. & ZSK0 SCRUB I-LOADS - JACKSON 001 BASE OCCURREMCEJANNEY, J AVCO ASCENT VENT DOOR CONTROL 001 BASE OCCURRENCEZFFO FIXED I-LOADS - JAHHEY 001 BASE OCCURRENCEZSFO SCRUB I-LOADS - JANMNEY 001 BASE OCCURRENCE_ + JENKINS,L. (EP) QHEO USABLE HELIUM FOR RCS QUANTITY MONITOR 001 RCS QTY MON FOR ALL VEHICLES,CR59835ZFLO FIXED I-LOADS - JENKINS 001 BASE OCCURRENCEZSLO SCRUB I-LOADS - JENKINS 001 BASE OCCURRENCEKUBIAK,E. (€H) OMFO OMS ENGINE FORWARD GAINS 001 BASE OCCURRENCE011S0 0i1S ENGINE TRIMS 001 BASE OCCURRENCEOMTO OMS ENGINE OPS TRIMS 002 I /L  UNITS/CONFIG CHG-IMRB(8),CR69413TDI40 TRANS DAP MANEUVER RATES 001 BASE OCCURRENCETDPO TRANS DAP, PAYLOAD DEPENDENT 001. BASE OCCURRENCE 'TVBO TVC BANDWIDTH 001 BASE OCCURREMCETVCO TVC COMMAND LIMITS . 001 BASE OCCURRENCEZFHNO FIXED I-LOADS - KUBIAK 001 BASE OCCURRENCEZSNO SCRUB I -LOADS - KUBIAK 001 BASE OCCURRENCELEWIS,T. (EH)  ZFO0O FIXED I-LOADS - LEMIS 001 BASE OCCURRENCEZS00 SCRUB I-LOADS - LEWIS 001 BASE OCCURRENCELINDSAY,K. CEN) _ ZSPO SCRUB I-LOADS - LINDSAY 001 BASE OCCURRENCELITTLETON,O. (EN) SAAO ORBITER ACCELEROMETER ASSY 001 BASE OCCURRENCESRB1 SRB RATE GYROS 101 CATEGORY CHANGE,CR69315SRGO ORBITER RATE GYROS 001 BASE OCCURRENCEZFQO FIXED I-LOADS - LITTLETON 001 BASE OCCURRENCEZSG0 SCRUB I-LOADS - LITTLETON 001 BASE OCCURRENCEZSQ0 SCRUB I-LOADS - LITTLETON, CONTD. 001 BASE OCCURRENCEMCSHAIN,G. (EN)  ZFRO FIXED I-LOADS - MCSWAIN 001 BASE OCCURRENCE ’ZFZ0 FIXED I-LOADS - MCSHAIM, CONTD. 001 BASE OCCURRENCESCRUB I-LOADS - MCSHAIN 002 I / L  UNITS/CONFIG CHG-IMRB(20),CR69425MCHWHORTER; ku 2 D31 TO BE DELETED, PART 3 101 DELETE RLIM I/L,CR69118HCHHORTER, L(EK ZS70 SCRUB I-LOADS - MCHHORTER 001 BASE OCCURRENCEMODLIN,T ZSS0 SCRUB I-LOADS - MODLIN 001 BASE OCCURRENCEsv t  IAPR 7% ZSBO SCRUB I-LOADS - BEAN 001 BASE OCCURRENCEZSCo SCRUB I-LOADS - BLUCKER 001 BASE OCCURRENCEZSJ0 SCRUB I-LOADS - HENRY 001 BASE OCCURRENCEZSTO SCRUB 'I-LOADS - MONTEZ 002 UPDATE K_EDIT_BARO, CR69876ZSV0 SCRUB I-LOADS - POCKLINGTON 001 BASE OCCURRENCEZSYO0 SCRUB I - LOADS- BLUCKER, CONTD. 002 IMU RM UPDATE,CR69213PREVETT; MCSHAIN ZSZ0 SCRUB I-LOADS - PREVETT;MCSHAIN 001 BASE OCCURRENCEPREVETT,D. (EP)  QMEO SSHME OPERATIONS, SEQUENCING 002 LOX L .L .  C/0 SENSOR IN ORB, CR69184ZSH0 SCRUB I-LOADS - PREVETT 001 BASE OCCURRENCESMITH, E. ZSHo SCRUB I-LOADS - JEMNNESS 002 . M50 IDENT QUAT, CR69656STOKES, R. (Fm)  ZFX0 FIXED I-LOADS - STOKES 001 BASE OCCURRENCEZSX1 SCRUB I-LOADS - STOKES °° ( 0106 )  101 BASE 0 I6 ,  CR69744THIBODEAU, SW ZSA0 SCRUB I-LOADS - IMU 001 BASE OCCURRENCE+ VERNON,J STCO SRB TVC COMMAND SOP 001 BASE OCCURRENCEZF51 FIXED I-LOADS - VERNON ( 0 I06 )  101 0106 BASE OCCURRENCE, CR69722AZF61 FIXED I-LOADS = VERHOM, CONTD. ( 0 I06 )  101 BASIC 0I6 OCCURRENCE, CR79086ZS50 SCRUB I-LOADS - VERNON 001 BASE OCCURRENCEZ560 SCRUB I-LOADS - VERNON, CONTD. 001 BASE OCCURRENCEWEST,J. ZSHo SCRUB I-LOADS - DYER 001 BASE OCCURRENCE
ne 

: oe  ¢‘ 7  F l
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PAGE 1 OF __ / 4  ORBITER SOFTWARE CHANGE REQUEST | r e

REFERENCE RECP# PCING _ Jer 7 aq 37

TITLE . ORIGINATOR ORG PHONE

STS 6 l -A ,  cycle | ,  Mission Definition | Rother pm X332/]
DATE Y-9-85

SOFTWARE AFFECTED: remy FS  0 other  CR AFFECTS: wo. or

DOCUMENTS AFFECTED: NO YES PARAMETERS
O &X 1-Loaos

’ . R OO oowsiist

SC 19350  VoiL.IL ® O wmos
J X OO casos 0 0 oO

DISP MSG SM
B [J HarowaAre

PRINCIPAL FUNCTIONS AFFECTED: (NUMBER AND NAME) WN CYS rrsioRy
MOOR  ped)S¥é
MOB R PAYS 12, 13

ALL

 <HAKGE DESCRIPTION ( INCLUDE PARAGRAPH AND PAGE NUMBER.)

PROVIDE L IST  OF I-LoAD occuRRencES FoR THE IDS

FoR STS G I -A ,CNc lE  |,

NOTE. ON S LECTION LIST, % m™MeANS NEW OCCUREENCE,

! ne  Cotta _  4 -9 -85
I SOFTWARE REQUIREMENTS MANAGER DATE 5

REASON FOR CHANGE AND IMPACT, IF NOT INCORPORATED:

REGuiked FoR IDs RuILD,

BOARD DISPOSITION EFFEGTIVITY ACTION REQD:

PRI BFS OTHER RELEASE X [e i s  Jo  SCR / iE  002  So
MNO mproves   |Oert | J EOIIUETE vision Sisizey uD
DD goed) ne | Aeovsk SieusTieES

CJ o ther  —
BOARD CHAIRMAN DATE

JSC Form 688 (Rev Aug 80) . -  _ MAsA-JsC

4.4
Tg | ;

J



(SIGNATURE)

"HUNG Sova

MCWHORTER,L.

g / l

THIBODEAU,J.

CATEGORIES

ADFO

ADGO

JDBO

JDCO

JDDO

JDGO

JD10

JD20

JD31

PTIO0

ZF11

ZF80

ZF9%2

XS30°

ZFUul

25U2

IH10

CATEGORY NAMES

GUIDANCE & F.C. INTERFACING GAINS & LIMITS
ASCENT DAP GAINS AND FILTERS

AEROJET DAP BENDING FILTERS
AEROJET DAP COMMAND FILTERS
AEROJET DAP SPEEDBRAKE
AEROJET DAP CG'S

AEROJET DAP AEROSURFACE SCHEDULES, OPS
ENTRY ALTERNATE ELEVON SCHED, OPS3 (0 I05 )
ENTRY NOMIMAL ELEVON SCHED, OPS3 (0105)
PTI DEFINITIONS

FIXED I-LOADS - MCWMORTER
FIXED I-LOADS - MCWHORTER, CONTD.
FIXED I-LOADS - MCWHORTER, CONTD. (0106)

SPF DERIVED STEEP GLIDESLOPE PROFILES
FIXED I-LOADS - MOORE (0106)
FIXED I-LOADS - MOORE, CONTD. ( 0106 )

IMU CALIBRATION PARAMETERS, SLOT 1

4 : W

R
J

—
—

—

—
-

= oO (x =
» LJ w
n

— oO (x = > p=
 4

m w

}

|
!

03  L i l Gu nS,cectie .
pod  _Heavvar BRE

—
 

| 
=

o
»

o l   _PBAse Occup  |

poz.  seo  Dara GRYLS _SioP
Ho2  l eno  tT PiCes(SN
£207. Uepanp GRILS [Epes Sew.
Xey Xa | Cpa  rreIA 4%/), CG,"

H

[ 2 ]  Ove win isepit  Mp  Ce;
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N [rue 1 of _ t
REFERENCE:

RECW PCIN ¥

-— -po r  . mine em »  apew u - oo e-- . ">a om

TITLE

STS Gl-A TAL w ETHER ALT
- ocecvRRevce SeLecTion]

SOFTVAAE AFFECTED: oF Primary of srs = 3 other —
COCUMENTS AFFECTED: .

19350 voL ILJC

PRINCIPAL FUNCTIONS AFFECTED: (NUMBER AND NAME)

CHANGE DESCRIPTION (INCLUDE PARAGRAPM AND PAGE NUMBER.)

ORBITER SOFTWARE CHANGE REQUEST
|

l e  79
ORIGINATOR ORG PHONEmee ro M_ X3232DATE

Y-9-45
CR AFFECTS: NO. OF
NO YES PARAMETERS
O XX i1-tos0s

- pb § J cownLisT
Bg O wos ©

58 0 canes 00  O f
OF O warorare »*¥ of 5

DEFINE OCCURRENCE seLerTon LIST FoR, THE Z-coAD
TDS Fok ™HE TAL WJ ERTHER ALTER VATE FOR S7S 6/-4,

To  CATEGORY
A2TZ  2006

SOFTWARE RECULIREMENTS MANAGER -
_— ee

Y RLASN FOR CHANGE AND IMP

REGUIRED Folk IDS Bu iD ,

o IF NOT INCORPIRATED:

ACTION RECO:SOARD DISPOSITION EFFECTIVITY

PRI /SFS fuer  REAE
o Approvsd | ”  4 r e i ’  L IA
a O o Disappreved
0 O QO vi t reraen pr” us

BSARD Cra} MuaN

2 .3

1
3SC Fern £33 (Rev Aug 30)

-
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 occuRLEVCE | Coney reevee
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Y-9-88
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RASA-JSC



NASA SUBJECT:
Lyndon B. Johnson Space Center

MISSION
OPERATIONS

DIRECTORATE

GROUND NAV FUNCTION DESCRIPTION

PERSONNEL

CHARTER

REVIEW OF CURRENT ACTIVITIES

RESOURCE OVERVIEW

PROBLEMS - CONCERNS

GROUND NAVIGATION

PROJECT OVERVIEW

NAME:

DM63/DICK OSBURN

DATE:

4/9/85
PAGE
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NASA SUBJECT: NAME:
L B. Johnson Space Center

MISSION GROUND NAV FUNCTION DM63/DICK OSBURN

OPERATIONS SATE. —

DIRECTORATE ,

THE GROUND NAV GROUP’S PRIMARY FUNCTION IS TO PROVIDE REAL-TIME GROUND NAVIGATION
SUPPORT FOR STA FLIGHTS.
® STAFF THE GROUND NAV MPSR
® RECEIVE AND PROCESS GROUND TRACKING DATA TO MAINTAIN A CURRENT “BEST” ESTIMATE

OF ORBITER (AND TARGET, IF REQUIRED) POSITION AND VELOCITY
® MAINTAIN A KNOWLEDGEABLE ESTIMATE OF THE UNCERTAINTY OF CURRENT POSITION AND

VELOCITY ESTIMATES
® ADVISE THE FDO IN ALL AREAS CONCERNING GROUND NAVIGATION
® PROVIDE STATE VECTOR INPUTS TO EPHEMERIS UPDATES AS REQUIRED

OTHER GROUND NAV FUNCTIONS ARE DIRECTED TOWARD THE PREPARATION FOR OR SUPPORT OF THE
ABOVE PRIMARY FUNCTION.



NASA SUBJECT: NAME:
Lyndon B. Johnson Space Center

MISSION PERSONNEL DM63/DICK OSBURN
OPERATIONS DATE: PAGE

DIRECTORATE 5
~~ @® (CIVIL SERVICE - GROUND NAV SECTION

OR. K. (DICK) OSBURN
OFLORA LOWES
® JON WEAVER
OWILL YORK

O®AIR FORCE
OCAPT RICHARD KIDD
®LT DOUG WREATH

® MDTSCO
®19.5 CURRENT HEAD COUNT
O(CLARK HACKLER - MANAGER
®DICK THEIS
ORON LACARNA TASK MANAGERS
®TOM RICH
® JEANETTE FRENCH

®TRW
@®=1]1 CURRENT STAFFING
O(0OWEN BERGMAN - PROJECT MANAGER

®BARRIOS 
|

®8 HEAD COUNT
OMICHELLE MOORE - MANAGER



NASA " |  sussect:
Lyndon B. Johnson Space Center

MISSION
OPERATIONS

DIRECTORATE

® FLIGHT SUPPORT

® PREFLIGHT PLANNING
® SIM AND REAL-TIME SUPPORT
® POSTFLIGHT WRAP-UP

POSTFLIGHT DATA PRODUCTS

GENERIC GROUND NAV PROCEDURES

TRAINING

NAVIGATION ANALYSIS

MCC SOFTWARE DEVELOPMENT SUPPORT

OFF-LINE SOFTWARE M - M

GROUND NAV CHARTER

 ]

NAME:

DM63/DICK OSBURN

DATE: PAGE



NASA SUBJECT:
L B. Johnson Space Center

MISSION
OPERATIONS
DIRECTORATE

FUNCTION

PERFORMANCE STUDIES

® REVIEW PIP(S) FOR NAV REQUIREMENTS

® REVIEW TRACKING AVAILABLE, ATTITUDE TIMELINES,

EVENT TIMELINES. ASSESS STATE VECTOR ACCURACY

FOR CRITICAL NAV PHASES

DEVELOP FLIGHT-UNIQUE PROCEDURES IF REQUIRED

DEVELOP TRACKING NETWORK REQUIREMENTS

® WORK WITH FDO, TRACK ON REQUIREMENTS

AND SCHEDULING

PREFLIGHT PLANNING
NAME:

DMo3/DICK OSBURN

DATE: PAGE

5

TIMEFRAME

UP TO L-2 YRS

L-6 MONTHS

AGAIN IF TIMELINES CHANGE

L-6 MONTHS TO L-3 MONTHS

L-3 MONTHS TO L-2 MONTHS



LT] _a  ®

SA SUBJECT: NAME:
Lyndon B. Johnson Space Centerec ION PREFLIGHT PLANNING DM63/DICK OSBURN

OPERATIONS DATE: PAGE
DIRECTORATE 6

FUNCTION TIMEFRAME

FLIGHT TECHNIQUES SUPPORT AS REQUIRED
® MEETING SUPPORT
® ACTIONS AS REQUIRED

MCC I1-LOADS AND RECONFIGURATION
® ICD INPUTS 

| L-120 DAYS
® JACCHIA TABLE UPDATE 

| L-49 DAYS
® MCC DATA PACK 

| L-141 DAYS
LIFETIME STUDIES 

| AS REQUIRED
® ACA

® (CONTINGENCIES

ATMOSPHERIC K-FACTOR DETERMINATION L-1 DAY



—_ww NASA SUBJECT: NAME:
Lyndon B. Johnson Space Center

MISSION SIM AND REAL-TIME SUPPORT DM63/DICK OSBURN

OPERATIONS DATE: PAGE
DIRECTORATE 7

® ASCENT AND ENTRY

® THREE NAV CONSOLE POSITIONS: NAV

INDAT

STATE

® CURRENTLY ONLY ONE CS AND ONE MDTSCO ENGINEER QUALIFIED FOR NAV POSITION
® CROSS-TRAINING OF EXPERIENCED ORBIT NAV ENGINEERS IN PROCESS - FIRST SUPPORT

OF NAV POSITION 9/85
® SUPPORT L-4 HOURS THRU OMS-1, DEORBIT BURN THRU WHEELS STOP

® ON CALL FOR CONTINGENCY DEORBIT



SA SUBJECT: NAME:
Lyndon B. Johnson Space Center |

MISSION SIM AND REAL-TIME SUPPORT DM63/DICK OSBURN

OPERATIONS DATE: PAGE
DIRECTORATE A

® ORBIT

® PER SHIFT SUPPORT OF UP TO 4 ENGINEERS, 2 PARAPROFESSIONALS

® TYPICAL SUPPORT TEAM IS ONE ENGINEER, 1 PARA

® 24-HOUR SUPPORT, OMS-1 THRU DEORBIT BURN

® FOUR MISSION TEAMS ROTATE SUPPORT

® 1 CS, 2 DOD, 5 MDTSCO, 6 BARRIOS ON EACH TEAM

® SEVERAL DUAL ASSIGNMENTS

® SCHEDULING

® TEAMS ASSIGNED TO A LAUNCH OPPORTUNITY
® CRITICAL SKILLS ASSIGNED TO A FLIGHT

® AUTOMATION PROPOSAL IN WORK

® COULD REDUCE CONSOLE STAFFING FOR STANDARD FLIGHTS BY 40-50
® DUAL OPS PLAN

® SINGLE CONSOLE, DUAL MED-SUPPORT



—
NASA SUBJECT:
Lyndon B. Johnson Space Center

MISSION POSTFLIGHT WRAP-UP

OPERATIONS
DIRECTORATE

® POST-MISSION REPORT

NAME:

DMb3/DICK OSBURN
DATE: PAGE

® DOCUMENTS FLIGHT RESULTS WHICH MAY BE REQUIRED FOR SUBSEQUENT ANALYSIS, ANOMALY
INVESTIGATIONS, PERFORMANCE EVALUATION, OR USER SUPPORT,

® PARTIALLY AUTOMATED - STREAMLINING IS CONTINUING

® PRODUCED BY BARRIOS

® PERFORMANCE EVALUATION

-@ NOT NORMALLY REQUIRED FOR STANDARD FLIGHTS

® REQUIRED FOR NEw CAPABILITIES, NEW PROCEDURES

® TDRSS

® WIR

® ANOMALY INVESTIGATION
® AS REQUIRED

® E. G., 41-C ENERGY GROWTH
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SA SUBJECT:
Lyndon B. Johnson Space Center

MISSION
OPERATIONS

DIRECTORATE

® POSTFLIGHT ATTITUDE AND TRAJECTORY HISTORY (PATH)
® OPTIONAL SERVICE PRODUCT
® CURRENTLY REQUIRED FOR 60% OF FLIGHTS
® PRODUCED BY TRW - NAS 9-16479
® WILL BE COMPLETION FORM UNDER STSOC

® ASCENT/DESCENT BET INPUTS
® SHORT LIST OF VECTORS, TIMING INFORMATION
® BY-PRODUCT OF NOMINAL CONSOLE SUPPORT

® (ON-ORBIT STATE VECTORS

POSTFLIGHT DATA PRODUCTS
NAME:

DM63/DICK OSBURN

DATE: PAGE
10

® PROVIDED ON REQUEST TO VARIOUS JSC AND EXTERNAL USERS (POST-MISSION REPORT)
. @ ACHIEVED ACCURACY DOCUMENTATION

® PARKING ORBIT SHAPE
® DEPLOY VECTOR ACCURACY



—
NASA SUBJECT:
Lyndon B. Johnson Space Center

MISSION GENERIC GROUND NAV PROCEDURES

OPERATIONS
DIRECTORATE

® DOCUMENTATION UPDATE IN PROGRESS
® HIGH-PRIORITY ACTIVITY

® TARGET DATE 8/15/85

NAME:

DM63/DICK OSBURN

DATE: PAGE

11

® REFLECT NEW STREAMLINING EFFORTS, PARAPROFESSIONAL SUPPORT, TDRSS PROCEDURES,
SYSTEM MATURITY

® 2 MYE EFFORT.



ASA SUBJECT:
Lyndon B. Johnson Space Center

MISSION
OPERATIONS

DIRECTORATE _

® (ONGOING TRAINING
® SOURCES

® SIMS
® STAND-ALONE MCC TIME
® IN-HOUSE TRAINING TOOLS AND COURSE WORK
® USE OF MOD TRAINING MATERIALS

® CURRENT EMPHASIS
® CROSS-TRAINING OF ASCENT/DESCENT AND ORBIT ENGINEERS
® TRAINING OF 2 AIR FORCE ENGINEERS
® TRAINING OF 5 NEW MDTSCO ENGINEERS
® UPGRADING OF BARRIOS SKILLS AND SUPPORT LEVELS
® USE OF IN-HOUSE TRAINING TOOLS (SONAV,. HSGNTS)

® TRAINING PLAN DEVELOPMENT AND DOCUMENTATION
® HIGH-PRIORITY ACTIVITY
® TARGET DATE 8/15/85
® INVOLVES FORMALIZING ALL TRAINING PROGRAMS AND MATERIALS
® 4 MYE EFFORT

TRAINING
NAME:

DM65/DICK OSBURN

DATE: PAGE

12



NASA 
| SUBJECT: NAME:

Lyndon B. Johnson Space Center
MISSION NAVIGATION ANALYSIS DM63/DICK OSBURN

DIRECTORATE 13

® NEW CAPABILITY DEVELOPMENT
® TDRSS CERTIFICATION 

|

® JSC CO-CHAIRMANSHIP - TDRSS ORBIT DETERMINATION AND NAVIGATION WORKING GROUP
(TODNWG)

® WORK HAS BEEN COMPLETED FOR 1-TDRS. REPORT IN PROGRESS. PROCEDURES IN USE
FOR STS NAVIGATION.

® 2-TDRS EFFORT ON HOLD. BASELINED AS 2-3 FLIGHT EFFORT.
® WTR FLIGHTS

® LAUNCH
® HIGH-INCLINATION ORBIT
® NEW DATA TYPES

® AFSCF S-BAND DATA (SGLS)
® MCC UPGRADES 

)

® NUMEROUS PROPOSALS IN PROGRESS. BEING WORKED FOR PRESENTATION AS A GROUP TO
INSURE PROPER PRIORITIZATION OF LIMITED FUNDS.

® AUTO-NAV PROPOSAL FOR ONORBIT IN PROCESS
PROCEDURE DEVELOPMENT AND REFINEMENT
STREAMLINING
PHYSICAL MODEL DEVELOPMENT
® (ORBITER VENTING
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NASA SUBJECT: NAME:
Lyndon B. Johnson Space Center

MISSION MCC SOFTWARE DEVELOPMENT DM63/DICK OSBURN

OPERATIONS | 

CATE. vv

DIRECTORATE 14

® MCC NAVIGATION SOFTWARE DEVELOPMENT SUPPORT

® CURRENT SYSTEM

® MITS

® ERRP

® [DMb3 PROVIDES:

® FUNCTIONAL REQUIREMENTS

® DISPLAY REQUIREMENTS

® CONTROL REQUIREMENTS

® VERIFICATION SUPPORT

~@® MPAD PROVIDES FORMULATION UNLESS REQUIRED EXPERTISE CURRENTLY EXISTS WITHIN DM63
OR CONTRACTOR SUPPORT



NASA SUBJECT:
Lyndon B. Johnson Space Center

MISSION
OPERATIONS

DIRECTORATE

® ALL STS SOFTWARE SCHEDULED FOR TRANSFER FROM MPAD 10/1/85
® SOME PROGRAMS ALREADY TRANSFERRED

® HOPE

® RESOURCES WILL BE A PROBLEM FOR SOME TOOLS
® SONAV
® HIGNTS

OFFLINE SOFTWARE M - M
NAME:

DMb3/DICK OSBURN

DATE: PAGE
15
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ASA SUBJECT:
Lyndon B. Johnson Space Center

MISSION
OPERATIONS

DIRECTORATE

PROJECT

FLIGHT SUPPORT

POSTFLIGHT DATA PRODUCTS

GENERIC GROUND NAV PROCEDURES

TRAINING

NAVIGATION ANALYSIS

MCC SOFTWARE DEVELOPMENT SUPPORT

OFFLINE SOFTWARE M - M

TOTAL

AS OF 4/1/85

RESOURCE OVERVIEW*

REQUIRED CS

18.5

10.0

3.0

6.0

6.0

3,5

7.0

54.0

1.0

0.2

0.5

0.5

0.5

0.53

0.2

3.0 2.0

NAME:

DM63/DICK OSBURN

DATE: PAGE
16

CURRENT MYE

M B TRW TOTAL

10.0 6.5 -— 18.5

0.5 -—- 12.0 12.7

LS 0.5 -— 3.0

40 1.0 --—- 6.0

3.2 --  —— 3.5

0.5 -—- -— 0.8

0.3 -—- -—— 0.5

20.0 8.0 12.0 45.0



NASA
Lyndon B. Johnson Space Center

MISSION
OPERATIONS

DIRECTORATE

® (VERALL STAFFING

® TRAINING TOOLS

® SONAV

® HSGNTS

SUBJECT:

PROBLEMS AND CONCERNS

CIVIL SERVICE STAFFING

- SOFTWARE M - M

MCC DEVELOPMENT

NAV ANALYSIS

NAME:

DMb3/DICK OSBURN

DATE: PAGE

17
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NASA SUBJECT:
Lyndon B. Johnson Space Center

MISSION SONAV OVERVIEW

OPERATIONS
DIRECTORATE

DESCRIPTION
® HP9000 VERSION OF MCC NAVIGATION SOFTWARE
UTILIZATION
® TRAINING
® LIGHT ANALYSIS
DEVELOPMENT PHASES
® PHASE 1

® PROOF OF CONCEPT
® FULL ORBIT DETERMINATION CAPABILITY
® ABOUT 50% OF REAL-TIME INTERFACES
® COMPLETION OF MPAD 9/85

® PHASE 2
® FULL TRAINING CAPABILITY
® COMPLETION TBD

® PHASE 3
® MCC WORKSTATION APPLICATION
® AUTOMATE AND AUGMENT REAL-TIME MCC CAPABILITIES
® REQUIREMENTS NOT YET IDENTIFIED

NAME:

DM63/DICK OSBURN

DATE: PAGE
18



TRAJECTORY OPERATIONS

PROJECT OVERVIEW PRESENTATION

PRESENTED By:
MR. BoBBy CONNER. SUPERVISOR

TRAJECTORY OPERATIONS UNIT
(713) 280-7702

19



TRAJECTORY OPERATIONS UNIT
(TrRack/DyYNAMICS)
PROJECT OVERVIEW

CHARTER

REVIEW oF CURRENT ACTIVITIES

RESOURCE OVERVIEW

ProBLEMS/CONCERNS



TRAJECTORY OPERATIONS CHARTER

FLIGHT SUPPORT

PRe-FL1GHT DATA PRODUCTS

Post-FL16HT DATA PRODUCTS

GENERIC TRAJECTORY OPERATIONS PROCEDURES

TRAINING

MCC GrRounD HARDWARE/SOFTWARE SUPPORT

OF LINE SuPPORT



FLIGHT SUPPORT OVERVIEW

PRE-FL1GHT PLANNING

00 FLIGHT UNIQUE PROCEDURE DEVELOPMENT
00 TRACKING NETWORK SCHEDULING

C-Banp (DOD/NASA)
S-Banp (STDN)
SGLS (RTS)

-  TDRS

00 GROUND TECHNIQUES SUPPORT
00 FLIGHT TECHNIQUES SUPPORT

SIM AnD REAL TIME ConsoLE SUPPORT

Post-FLIGHT SuPPORT

00 Post-MissioNn REPORT
00 PERFORMANCE EVALUATION
00 ANOMALY INVESTIGATION



FLIGHT SUPPORT PRE-FLIGHT PLANNING

FUNCTION

FLIGHT UNIQUE PROCEDURE DEVELOPMENT

oO
 

O
O

O
 

O NoMINAL TRACKING PLAN
RENDEZVOUS TRACKING PLAN
PAYLOAD TRACKING
SpeciAL ConsoLeE PROCEDURES
SPECIAL SoFTWARE UPDATE/PATCHES

GROUND TECHNIQUE SUPPORT

oO
 

O
O

O NETWORK DATA FLOW/TESTING
GROUND SorFTwARE TesTING (IVT)
SuPPORT OPERATIONS PLANNING GROUPS
SupporT BLpe. 30/ Bubp 5 C/0

FLIGHT TECHNIQUES SUPPORT

0

0

MEETING SUPPORT

ACTIONS
(As REQUIRED)

i

TIMEFRAME

L-6 MON to L - 1 MON
L-6 MON to L - 1 MON
L-3 MON ro L - 1 MON
L-3 MON to L - 1 MON
L-3 MON 10 L/0

MON 10 L/0L-2
L-3 MON to L - 1 MON
L-6 MON 10 L/0
L-6 MON to L/0



TRAJECTORY OPERATIONS INPUT TO FLIGHT PREPARATION

oo  DESCRIPTION
Lo

MCC CONSOLE DATA PACK

STATION CHARACTERISTIC TABLE

TRACKING SCHEDULE

SOFTWARE PARAMETER UPDATES (MED

DUE

L - 141 Days

L - 90 Days

L - 2 Weeks

INPUT) L - 2 MONTHS

COMMENTS

DUE DATE CAN BE MOVED
LEFT OR RIGHT WITHOUT
IMPACT,

DUE DATE CAN BE MOVED
LEFT OR RIGHT. BASED ON
CRP’s ABILITY TO UPDATE
MISSION LOAD,

CAN BE UPDATED IN REAL
TIME DURING MISSION,

CAN BE UPDATED RIGHT TO
L/0 WITHOUT IMPACT.



FLIGHT SUPPORT - SIM AND REAL TIME SUPPORT

ASCENT AND ENTRY

00

00

00

00

00

00

Two ConsoLE PosITION:
- Dynamics - 2 eacH CONTROLLERS
- TRACK - 2 EACH CONTROLLERS |

CURRENTLY ALL Dynamics ConNTROLLERS, EXCEPT ONE AIR FORCE ARE FORD AEROSPACE.
Four Dynamics CONTROLLERS, INCLUDING ONE AIR FORCE ARE CERTIFIED FOR LAUNCH
OPERATIONS.
E1GHT CONTROLLERS, INCLUDING ONE AIR FORCE ARE CERTIFIED FOR DEORBIT
OPERATIONS,
EIGHT TRACK CONTROLLERS, ALL FORD AEROSPACE, ARE CERTIFIED FOR ASCENT AND
ENTRY,
INTENSIVE TRAINING PROGRAM IN PROGRESS - TWO ADDITIONAL DynNaMicS CONTROLLERS
ARE IN THE TRAINING PIPE LINE FOR ASCENT. TRAINING TO BE COMPLETE 1 JANUARY
1986, 

| |

DynaMicS/TRACK CROSS TRAINING PROGRAM IN  PROGRESS, PRESENTLY FOUR
CONTROLLERS ARE CERTIFIED FOR BOTH POSITIONS. GOAL IS TO HAVE FOUR
ADDITIONAL CONTROLLERS CERTIFIED BY 1/1/86.



FLIGHT SUPPORT - SIM AND, REAL TIME SUPPORT (ConTiINnuED)

SupporT - ASCENT - Dynamics

Support - ENTRY -

TRACK

DYNAMICS
TRACK

L-6 HR 10 ORBIT OPS
L-30 HR or OrBIT OPS

LANDING - 8 HR TO WHEELS. sToP.
LANDING = 8 HR TO WHEELS STOP.



FLIGHT SUPPORT - SIM AND REAL TIME SUPPORT

ORBIT

PRESENT
00 ONE Dynamic, One Dynamic/Track., ONE TRACK
00 [THREE SHIFTS PER DAY

~  Fi1rTeeen Forp, ONE AIR FORCE
00 SCHEDULING

- TEAMS ARE ASSIGNED EIGHT HOUR SHIFTS, FIVE DAYS PER WEEK.
- (OVERTIME PAY-IN EXCESS OF FORTY HOURS. PER WEEK.

Future Duar Ops
00 Two OPERATORS. BOTH CROSS-TRAINED DYNAMICS AND TRACK OR ONE DYNAMICS AND ONE

CROSS-TRAINED PER SHIFT, PER FLIGHT.
00 FIVE SHIFTS PER DAY.
00 SEVEN TEAMS

-  Fi1FTeen Forp, oNE AIR FORCE
00 SCHEDULING

- TEAMS ASSIGNED EIGHT HOUR SHIFTS, FIVE DAYS PER WEEK.
- OVERTIME PAY IN EXCESS OF FORTY HOURS PER WEEK.



DYNAMICS CONTROLLER

MOC
TRAJECTORY APPLICATION

o GENERATES DATA AS REQUIRED
BY INTERNAL INTERFACES

| o MONITORS THE OPERATIONS OF
DYNAMIC 70 TRAJECTORY PROCESSORS

CONTROLLER - 0 MONITORS SOFTWARE CONTROL
WITHIN TRAJECTORY APPLICA-
TION.

0 MONITORS SYNC CONDITION OF
MOC/DSC.

BACKGROUND OPERATIONS
0 SOFTWARE RECONFIGURATION

DATA SET
INTERNAL INTERFACES 0 BATCH JOB GENERATION

FLT DYNAMIC OFFICER
TRAJECTORY OFFICER
GUIDANCE OFFICER
NAV CONTROLLER
POINTING CONTROLLER
COMM SUPPT CONT
COMMAND CONTROLLER
TELEMETRY CONT
COMPUTER SUPERVISOR
GROUND CONTROLLER
TRACK CONTROLLER
(NOW MERGED WITH |

DYNAMICS) 
| 5A

©
 

0
0

 
0

0
 

O
0

0
 

C
0 

0 
O

O
 0

NOTE: ALL DYNAMICS CONTROLLER INTERFACES ARE “IN-HOUSE MCC ONLY.



o MANAGE C-BAND TRACK-
ING DATA FLOW & DATA
QUALITY.

[0 MANAGE S-BAND |

TRACKING DATA FLO
QUALITY

o MANAGE TDRS TRACKING
DATA FLOW & DATA
UALITY |

C-BAND SITES |
| |

BE SITES |

ome  po  EERE Yan

| RTS SITES =
|

| TDRSS

pu
[ 0  MANAGE RTS S-BAND|

TRACKING DATA FLO

TRACKING CONSOLE

PRIMARY RESPONSIBILITIES

o COORDINATE SITE SELECTION
COMPUTER SOFTWARE PROGRAMS
& ASSIST IN TROUBLESHOOTING
PROCEDURES.

0 COORDINATE SITE
SELECTION.

0 EPHEMERIS MAINTENANCE.
o ACQ. DATA USAGE.

1 I 0 ASSIST IN NETWORK
TROUBLESHOOTING PRO-
CEDURES.

| Esmc/wsme
| cccmorr |

| eskc |
| oscF 1

|a

o MONITOR STATUS & QUALI;Y}
OF ALL TRACKING DATA.

0 MANAGE EPHEMERIS
COORDINATION DATA INPUT
STORAGE & OUTPUT TRANS-
MISSION.

0 MANAGE GENERATION &
TRANSMISSION OF ATTITUDE
REFERENCE DATA.

0 MANAGE PLOTBOARD OPERA-
TION.

© MANAGE RTA DISPLAYS.

JSC
MOC
sopc__ |

0



FLIGHT SUPPORT - POST FLIGHT

Post-M1ss10N REPORT
00 DOCUMENTS FLIGHT RESULTS, ANOMALIES, PERFORMANCE

SUPPORT,
00 Probucep BY Forp ConsoLE OPERATORS.

PERFORMANCE EVALUATION
00 NOT NORMALLY REQUIRED FOR STANDARD FL IGHTS,
00 REQUIRED FOR NEW CAPABILITIES, NEW PROCEDURES.

-  TDRS
-  SGLS (AFSCF RTS)
-  VANDENBERG LAUNCH AND LANDING

ANOMALY INVESTIGATION
00 AS REQUIRED

EVALUATION, AND USER



POST-FLIGHT SUPPORT

PosT-Mi1ss10N REPORT
CoMPILED FROM LoGs, HArRDcorPi1ES AND DeLocs BY ConNsOLE OPERATORS.

PERFORMANCE EVALUATION
PARTICIPATE IN THE E&M POST-MISSION DEBRIEFING.

ANOMALY INVESTIGATION
AS REQUIRED..

10



GENERIC TRAJECTORY OPERATIONS PROCEDURES

DocuMeENTATION UPDATE IN PROGRESS

oo HieH PRIORITY ACTIVITY
00 TARGET Date 9/85
00 REFLECTS THE FOLLOWING:

DuaL OPERATIONS
Two TDRSS Network
VANDENBERG LAUNCH CAPABILITIES
Use oF SGLS (RTS) As A TRACKING SOURCE,
STREAMLINE EFFORTS

00 Two MYE EFFORT

11



TRAINING

0 OneoInG TRAINING
00 SOURCES

- SIMS
- IV TesTtiINnG
- Use oF MOD TRAINING MATERIALS
- In House Training TooLs

-- Vipeo TAPES
--   WORKBOOKS

0 CURRENT EMPHASIS |

00 CRoss TRAINING ALL TRAck AND Dynamics CONTROLLERS, INCLUDING ONE AIR FORCE.
00 UPGRADING SKILLS OF ALL Dynamics For ASCENT PHASE.

0 [TRAINING PLAN DEVELOPMENT AND DOCUMENTATION
00 HigH PriorITY ACTIVITY
00 TARGET DATE 7/85 |

00 INVOLVES FORMALIZING ALL TRAINING PROGRAMS
oo Iwo MYL

12



MCC GROUND HARDWARE/SOFTWARE SUPPORT

TDRS CERTIFICATION
00 TECHNICAL ADVISE TO TDRSS ORBIT DETERMINATION AND NAviGcATION WORKING GROUP

(TODNWG),
00 WORK COMPLETED FOR SINGLE TDRSS,
00 Iwo TDRSS EFFORT ON HOLD,

WTR LAuncH
00 CHeckoutr oF WIR LAUNCH AND LANDING SYSTEM. A/C PHASE TO START ON/ABOUT

8 May 85,
00 FINAL cHEckouT onN/aBouTt 1/86.

SGLS (RTS) TRACKING DATA CHECKOUT
00 IN FORMULATION STAGES.
00 FIRST CHECKOUT ON/ABoUT 1/86.

WorksTATION (ERRP)
00 LEVEL A WORK COMPLETE.
00 LEVELS B/C WORK IN PROGRESS.

13



OFFLINE SUPPORT

TECHNICAL EXPERTISE ON RADAR TARGET CROSS SECTION AND CURRENT NETWORK
CAPABILITIES, 

|

"STRAWMAN” TRACKING PLAN FOR VARIOUS WIR LAUNCH INCLINATIONS.

DATA FORMATS UPDATES AND VERIFICATION,

14



PROBLEMS /CONCERNS

TIMELY AND ACCURATE DELIVERY OF DATA PRODUCTS FROM FLIGHT DESIGN AND CRP,

SMS AND MCC oN SAME DELIVERY CYCLE.

TRANSITION BETWEEN HOW WE DO BUSINESS TODAY AND THE WORKSTATION ERA = TRYING TO
suPPORT SIMS/MISSIONS AND OTHER CHECKOUTS AND PHASING OVER TO WORKSTATION.

VANDENBERG CHECKOUT IN A TIMELY MANNER, WHILE SUPPORTING SIMS AND MISSIONS.
WILL BE PUSHING THE POWER CURVE ON PEOPLE.

DuaL FLIGHT IN CONJUNCTION WITH WORKSTATION PHASE IN AND VANDENBERG CHECKOUT
WILL PUSH TO LIMIT ON ALL RESOURCES - PEOPLE, HARDWARE AND SOFTWARE.

15



NASA SUBJECT: NAME:

py or lonmion space Somer | FLIGHT DESIGN INFLUENCE IN THE TRAJECTORY [H. A. BARNESMISSION
OPERATIONS | OPERATIONS BRANCH DATE: PAGE
DIRECTORATE 4/9/85 1

ALMOST ALL OF OUR PRODUCTS ARE TRAJECTORY SPECIFIC AND HIGHLY SENSITIVE TO LAUNCH
SLIPS, MISSION REMANIFESTS, AND CYCLE UPDATES.

eo ALMOST ALL PROGRAMS/DATA OUTPUT ARE DEPENDENT UPON INPUT FROM THE
SUPERTAPE/OPERATIONAL FLIGHT PROFILE - IF THEY SLIP, WE SLIP,

o ANY SINGLE PRODUCT CAN BE TURNED AROUND IN 2-3 DAYS, BUT THE COMBINED TASK
OF RECOVERING FROM A LAST MINUTE TRAJECTORY UPDATE (E.G. REMANIFEST) IS 2-4
WEEKS, DEPENDING ON FLIGHT COMPLEXITY.

e TRACK/DYNAMICS CAN RESPOND TO TRAJECTORY AND/OR NETWORK CHANGES WITHIN 2-3
DAYS.

e "“MPAD MAJOR MILESTONES TABLE" SHOWS INTEGRATED SIMS AT L-70 DAYS; REALITY IS
MUCH LATER, POSSIBLY DOWN TO L-20 DAYS.



SUBJECT: NAME:SA
Lyndon B. Johnson Space Center

MISSION SPECIFIC DATA ACQUISITION PROBLEMS H. A. BARNES
OPERATIONS SATE. vp

DIRECTORATE 4/9/85 2
MANY OF OUR PRODUCTS AND ACTIVITIES ARE DEPENDENT UPON SODS (SHUTTLE
OPERATIONAL DATA SUBMITTALS) - ESPECIALLY WEIGHT, CG'S, SSME PERFORMANCE,
ETC.). THESE ARE DISTRIBUTED ON AN INDEPENDENT SCHEDULE AND CAN CAUSE A FLIGHT
DESIGN CYCLE UPDATE, SOMETIMES VERY NEAR LAUNCH, WHICH IMPACT ARD BIASES AND
PRODUCTS MOST ESPECIALLY.

eo ESPECIALLY NEED ARD BIAS TABLES PRIOR TO SIMS FROM ASCENT FLIGHT DESIGNERS,BUT NEVER GET DATA BEFORE LAUNCH -2 WEEKS. THESE INPUTS AFFECT THE MODE
BOUNDARY CALLS MADE BY FDO IN SIMS.

eo WEATHER ALTERNATE TAL BOUNDARIES ARE ALSO RECEIVED VERY LATE.

SINGLE ENGINE ABORT BOUNDARIES ARE NEVER RECEIVED FOR CYCLE 1 PRODUCTS. S.E .

PERFORMANCE DATA IS NOT STRICTLY SCHEDULED OR DELIVERED, CYCLE 1 DATA FOR
SPECIFIC FLIGHT USUALLY JUST REITERATES PREVIOUS FLIGHT DATA. THEREFORE, FDO'SFORCED TO PRODUCE ASCENT SUMMARY SHEETS FOR FLIGHT DIRECTORS AND CAPCOM'S BASEDUPON BOOTLEGGED DATA.

STATION CHARACTERISTICS TABLE ENTRIES ARE DEPENDENT UPON GSFC/FLIGHT DYNAMICSFACILITY AND GROUND NAVIGATION SECTION.” (TRACK/DYNAMICS)

SOFTWARE INPUTS TO CRP (CONFIGURATION REQUIREMENTS PROCESSING) ARE NOT ALWAYSFOR THE SAME SOFTWARE DELIVERY. THIS PROBLEM MUST BE CORRECTED WITH A “D-14"DATA SET. (TRACK/DYNAMICS)



NASA SUBJECT: NAME:
Lyndon B. Johnson Space Center

MISSION SPECIFIC ATR Ao  TN PROBLEMS H. A. BARNES
OPERATIONS 

| DATE: PAGE
DIRECTORATE 

| 4/9 /85 3
eo EARTH OBSERVATION SITE APPROVAL FROM PROJECT OFFICE ALWAYS RECEIVED VERY LATE

1.E., FROM 2 WEEKS TO 1 DAY BEFORE MACHINES ARE SHIPPED TO KSC. (SPOC)

eo SINCE CG DATA IS OFTEN LATE OR CHANGES DUE TO REMANIFESTING OR ADDITIONAL
VEHICLE WEIGH-INS, THE SUIT TECHS AT THE CAPE MUST TRANSFER LAST MINUTE HP41CV
FLIGHT TAPES OR MAKE FLIGHT LOAD UPDATES. (HP41CV/SPOC)



ACTI OR PRODUCT

ASSIGN SECTION LEADS

SUPPORT FORMAL PROGRAM MTGS

oATTEND MOD CIR DRY RUN
oCIR
oFOR (PITCH REQ'D)
oMISSION INTEGRATION CONTROL

BOARD

UPDATE MCC CONFIGURATION
PRODUCTS

¢JACCHIA TABLE
oICD INPUTS
SHUTTLE PROCESSING LIST

(MRL) - RDCS
DATA PACK - RDCS
COMM PANEL - RDCS
SHUTTLE DISPLAY

RECONFIGURATION SYSTEM

PUBLISH MANNING LIST

SUBMIT TRAINING ROSTER FORM

VERIFY CRITICAL PROGRAMS
READY FOR FLIGHT SUPPORT

CERTIFICATION FOLDERS DUE

REVIEW PREFLIGHT
DOCUMENTATION

oPIP
oGND RULES & CONSTRAINTS
oFLT PLANNING ANNEX
oFLT OPS SUPPORT ANNEX
oJOINT OPS INTEGRATION PLAN

es  T RY OPERATIONS OVERVIEW |’

"L-MONTHS
1514131211109  87 65 4 32 1

L-DAYS
1514 1312111098  7 65  4 3 2 10



ACTIV: «+ OR PRODUCT

oFLT RQMTS DOCUMENT
oFLT DATA FILE
oFCOH (AS REQUIRED)

SUPPORT WORKING GROUPS

oPOWG
oF LIGHT DESIGN
oFLT TECH/SPLINTER MTGS
oFLT OPS PANEL
oFLT RULES REVIEW

| TRAJFFTORY OPERATIONS OVERVIEW CONT'D |
L-MONTHS L-DAYS

1514131211109  87  65  4 32  1 15141312111098 7 65  4 3 2 10
Looe ]  SS SSS NO 0 IO  OU I I OO OY 0 I I

FUR IP  DUS IUD  DU FIUPS TUN PUTO F IERY EP ER SECT]  FPPEVS TEER PERS [PREF  F IPS  ELITR (RPEY PRED) RPRP TPPH PERS

seosc fescsc focacdece i rabcsos f roecsdenscscPecoccanc rcsncncac rnascsss f l oe rcecgdescoad ronns  bocsss f resss fovencsBeonscBacssn f rane  TPP  NON Tre  sos i f eanssBoves

——————————————————— I 
PPT FPVPES NPY T ITTY  [TOOF TYTN FPR PPP POON PRPSNA SU FFRPE I P IS

RDCS - RECONFIGURATION DATA CONTROL SUBSYSTEM

] t 
® ¢



. FDO/TRAJJIMELINE
| MONTHS 

~ L-DAYS
ACT] OR PRODUCT DATA FROM/TO 8 7 6 5 4 3 2 1 15141312111098  7 65  4 3 2 10

CRITICAL INPUTS

1. Receive SUPERTAPE From DMS (E. Smith) a oe  WUURUIUUUTY [UUUR OURO ISU [OUR UU NOUR UU JUNE ISU DUN NUN FN IN  IU

2 .  Rece i ve  DEORBIT target From DM = | be feedeeeeee f  7G SOUP SUUOUDTORTY IUUURS TUTORS FUPURY FURY ARO SUUN AU SIN  JURII SUN REDON FORTE IONON TRS RN

sheets

ASCENT/ARD INITIALIZATION

3 .  ARD B IAS  Tab le  From DM3 NOTTS UY ST DE TN F I  Wr FRUTPOPI TA A TE A Se  I TO FOU FPUTORY FIO SURI SI  UDR SRI  SU

4 .  OMS ta rge t  ma t r i x  for  From DM3 | beee feee feeeepe loe boo  pee  freee fee ogee o f  feo  BS BR ON PUTIN  PIO NURI  FY FAUPR PRTSDS Sp

prime/WX ALT LDG s i t es
5 .  S tuck  t h ro t t l e  pe r f  F rom DM3 CUT FOUTS FP PITTI DUT I SE SER FON IPS  FORE MP FPRIIN SY RAN SIN  PROT RR RI  F IT  NAN FPTOTY Rw

. 6 .  AOA ta rge t  da ta  (EDM,  F rom DM3 UNE FUT DUT F IN [ I  RP, SEFRLTCTEPPRRY CEPR] FPP PREPPY IRPPP ceenen  | RD FUG SUR F I  PU  RA FR FIERY IRR  Rp

NOR, KSC) for WX ALT.
7 .  SODS upda te -MASS PROP,  From MD2 FOUR F I  FT  Re + NN PORN PUR FO RP ceeeedinns ) FRU I RON TY  UDI  PORN SO ) NP NUR FN RA

SSME PERF, MPS | 4 |
8 .  ICD da ta  - OMS ta rge ts  FromDM3I = | I STUY RN RN CT TOU PUD FSTOTIIRY PU Rp  | FY RY RIN  I | PR I FN RO NY I I

9 .  Adap t i ve  gu idance  t ab le  FrombDM3 | F t  be IN  FURR SUT | A [UOT IUURN DU [NE  FUT  IPS  FUN SUT RUNS EUR IR I  ]

10. No-COMM mode boundar ies  From DM3 | { f e  SER EO)  UI uu  ISUTRTRTRY NEUEN URS I JS SOU FOUR FUROR DRUM SUT URN FORRON IRS  NE

ORBIT/PAYLOAD

11. Customer deploy targets/ |From Payload customer NERO FSUORY IUUPRY HURON FOUPS 8 BS ES 3 FOU OU OUR IOUS FOU!  FOUN RO

data
12 .  Pay load  pe r fo rmance  da ta  F rom cus tomer  UPN FURRY FUDD UR | PIN  an  APU FEDS FUNDY FS FE ceeees  ZEEE [PPE  FETY FETPRY SREY SERPS LEVERS FPEPH EFRFRR PPR

13 .  Consumab les  mtg F romMD2 | t b }  0 (OUP EPPUURN FO IN  DIN  PRIN  PON F ITS  FITS MAN IN  Sa  {4.4 bok  d { . . .

w/Hischke ( f i na l  veh i c l e
WT/CG's)



| FDO/TRA! TIMELINE CONT'D
L-MONTHS L-DAYSACTIVITY OR PRODUCT DATA FROM/TO 876054321  2141312111098  7 65 4 3 2 10

OTHER REQ'D INPUTS

14. Tracking/NAV evaluation |From GNAV/DYNAMICS
15. Launch hold chart From DM3
16. HDOT at staging for RTLS |From DM3
17. OMS tank leak data From DF/PROP
18. OMS helium leak data From DF/PROP
19. Thrust 1imit data From DF/BOOSTER
20. S&C band coverage From DM5 & DM3
21. Obtain winds timeline From DM3 (Winds)
22. RSO rules inputs to f i t  |From Cape RSO's

rules
23. Obtain codewords From RSO's

CRITICAL PRODUCTS OUTPUT

1 .  Provide nodal  vectors t o  (Da ta  f rom SUPERTAPE) AY FY OTS TUN FO ATT  RU RE A | RPS NOP J . . . . . }  bd ]  SOUEY RAI  A ETTTT  Pa

customers 
|2.  Timeline for deploy and To pay loads | | =~ t~ t t |  “~  UO FUTOUIPRN NUT BRUT UO | TUR UTE DOVE URN FTE [PUTIN PEO SUDY NURY NUN NUTR SU

rendezvous
3. Provide SMS reset point |To SMS NAV's & trench | | - - - | ]  f e ]  ATT  URRY FURR TOUR IOUS IOS  | FU UO ON YN IU  SOW OTN UVES JOURN DORN NY

data/vectors monitors (DG6)
4.  ATO opt ions To FD,FAO | be fo re  AT PrvTTveT j o  i NOUS ISUUN SURE FUN SUNN FUTUR SUN RUN IR  | JPY FRY NP

5. TAL/RTLS RV 1 ine  FDO sim support  | } . . .  f f f } a l l  
NOY RUDY FUT PRUNE FURR

6. MECO underspeed for FDO sim support | | |  f en  17 FOU!  SUUTURION [SUOY FUURON ISU  FOUUUY IU  SURE I SUN FOUN SUS NOUN ISOS SUT  NOY

nominal
7.  Pre-MECO dump char t  FDO sim support  OT FUTUR FUTON FT  VQ FU SUUSTORITY FOTIN FORTY FRY FOVITY I SU FON JUN FUTUR J :  NUTS STORY STUER IOUT

8. Engine out underspeed FDO sim support | | e  leebeodA ld
p lo t9. De-orbit AV comps To oFesprOP | Fbebe  be l  a ld FO FO PO UR IOUT IY

10. Deploy/SEP vectors To POINTING for  FOF | t t f a l t o
JOS UUUOS ISU FURY

11. Perigee adjust curves FDO sim support WURUO IOUS UO OO FN | Tr—r>2> . | . . . | . . . . | . . . ] . . 1 | JU SUN IS  SUN ISON!  SON NOUR UUDY FURY FOURS

12. Distr ibute LOT (da i ly  To LDG s i t es ,  et a l .  WRT! RUN ISRO FOU ON FC OO i I

prime opp)
13.  Mode boundary chart To FD, f 1 t  t echn iques  | | - - - | ef oeee )oe } Al.. . RUPPUUTION UREN FOUUTY FURY FUPOUY FUTUR SURRY FOUN! URN IUPUI JODY UUUEY FURY URE FURRY
14. F l igh t  spec i f i c  rules To f1t rules review WVU UVR FURRY NUON FOO AT—T> | . . .  | l . . . L . . . | . . 1 . . } .  Lobb bbb

updates JR
15 .  Con t i  ency eva lua t i ons  (as  r equ i red )  vend  bb  =tr>1..0. be

16 .  Sta schedule To NORAD | } . - -  A. . . . . . | . . . . .  SEPT I A NUUUUUTS FUTON FPPUDY FUDD FRU FURR SU A COW AOU GI  SR JUN RS Re

") 3 4



5 .

OTHER ACTIVITIES/RELEASES

9.

10.
11.

ACTH OR PRODUCT

CRITICAL INPUTS

NAVAIDS/Landing aids
support plan

CRITICAL PRODUCTS

PRD updates

WX pad schedule for
block data
Ground support release
schedule

NAVAIDS/Landing aids
chart

Sun angle analysis
TAL COMM SCHEDULE

ARTCC's/FAA MEMO

Changes to LSO
procedures
FDOOCH updates
FCOH updates

DATA FROM/TO

Data from Program
Of fice message

Updates to the:
Meteorological sec.
Recovery sect ion for

Launch/Landing
Data to Weather,

FAO/PADS, LSO/FDO
Data for convoy

support at LDG si tes
- PLS, SLS, CLS, and
DDOMS for  m i l i t a r y
f i t s .

To Mission
Preparations Drawer

To FDO
To TAL CAPCOM, GC's,

FDO
To Miami,  LAX,

Albuquerque, FAA HQ
in Washington

(as required)
(as required)

LSO TIMELINE '

-MONTHS
8 7 6 5 4 3 2

L-DAYS
1 15141312111098  7 65 4 3 2 1

besnse f l ansscsn f l ossnea f l ossecccR  esos  t oo  canen  SO ETT I IE  OX  EEEER IX  ER]  AERA REAL  (AAA ess  [EERE]  FERRE CHEERY INEFRIY  CREE RENEE CER

EERENE EXE NN]  TA r ece  sn  SE FREE n t  RARER EEE FERERN EXNNNN CANNERY FRRE NE] NERY CHEN FENN EEARERE]  RENN NENNE LX  XENY LENEEE ENENNE RENE

pb osss  e lo  e rsu fosncoBr ran rs f f oessanch  i ne A sss  ssn  r r evnss  f eoaaa  NEY LEERRY CETETY ERERER]  NERY DEE EEE EERE]  EERE EEERY EREEEE CERERY ERE DEER

| [EE  EEE EREREN FRENNEN SRENENZF K IRKEN]  SEN NEL  JE ENN p rove r  dn  IBN  ERNE NE CERN EN LEER ER]  HERE LEAS!  BEEN EEREERES EEK J NN LARA REE EEN EN RENE NE LEE  1

hbsosscsoe foosvssgo rsun foevsscsa focevach resoc thossasshosnsn ras t ssn focsas facess  l n  [XY  CENA RE]  RENE [WEE]  RNR FERRET FENFE "PEE TY  FRYE FENN IORI WAPI FRrases

bo rs  esc f f oes ra fecosnv  Juotnacse NN PRY | shococcas rsssBensco fonssssguacss fescso foesnnes  ahas AA  ARAN RRAAEE]  AERE ELERE LELENEE CEEERY ERREER DEEN

p roses .  seve r feacssace fesnscechovsanchssascch reco  ecsosaanceooass ny  se  f l osev rsBocascaBerssosoccshoeoos f l eces  [ ses  Naas  s resBeosac iosnso rosess@acscns f l ocsases  ease

bos  osve f l osccsa fasonveadonnancvhProsvasshossncso fpese  ssses f l escses f l ocess f i l ocene  RUAN SE RU EEE ZAK AEXR cscoogdooe  nn PEYEE [XXX

besos  sacs  cs fecnsn f l acsnsn focsvahscancehace  TR vevoss f l ecesa foccnc f l osv ro fesccsochocod rcechocs funcoohec rducso r feacoodovsocn locncsdonee ld

h te  cos  l a ss  en r f doecvesc fe r sssca focsvchscnco f sce A sevess s r  Beas os f l ec r  e r  f eeanvaBonsnes  To  assssPosncses r roe@encoecd@ocesa  EEERE IEERX

bresso f e r s  sn f l onvcse foesnc rsnhossashocnas ib i es



ACTIVITY OR PRODUCT

CRITICAL INPUTS

Planned att i tude T/L

Planned event T/L

NAV requirements

PRODUCTS /ACTIVITIES

Contingency evaluations

NAV evaluation

Tracking network rqmts

Lifetime studies

Atmosphere evaluation

DATA FROM/TO

From DM5 & DM3

From DM5 & DM3

From PIP & FDO

(as required)

GNAV to FDO

GNAV to TRACK

GNAV to FDO

Internal

| GR" IND NAVIGATION TIMELINE
L-MONTHS

8 7 6 5 4 3 2 1

SH a l l d )

SUN FR GO IRR  FO OR eens  =

WU GET UO FN SOO SS ...

L-DAYS
15141312111098  7 65 4 3 2 10

vesseose l svoecsceBascsoeo fensca f l oense foecasnePosoe  l MRA RR IAA  NERS EERY NENEE INYEXNE INNFERY FENERY CREE

sesavnes  f oasso f l ecsacsa fescecsosenccos@rossas  peeoq reecpe -  Cove  ssBusassuoss  sagen secs  an  LARA RE LEERER

seesess f l ocscses f l osno rsBoccscs fovesas fecsasnocsPpesse  dosospocas f l oncaseBosss feco rs r@eveco fosencs focossd i cos sd
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5.

ACTIV OR PRODUCT,

REVIEW DOCUMENTATION

TRAJ RQMTS DOCUMENT

NETWORK OUTPUT MULTI-
PLEXER RQMTS

JSC/GSFC ICD 11534

FLT/LAUNCH/LANDING PRD'S

GSFC 601 NOSP

'MCOH VOL 1-5

FCOH

JOIP

DELIVERABLE ITEMS

STATION CHARACTERISTICS
TABLE

CONSOLE CONFIG UPDATES

SIM AND MISSION PSAT'S

C-BAND SCHEDULING MESSGE

CONSOLE CHECKLIST
!

3 $

DATA TO

To FS3

To FS9

To DE2

To DE2

To DE2

To DF

To DH6

To DE3/CRP

To DE3

To DE2, SIM SUP,
GC'S, DM6, DM62,
DOD TRACK, and
GSFC/NOM

GSFC/Scheduling
JSC/Scheduling,
DOD/TRACK

To GC'S,FDO'S

= .

[TRACZRYNAMICS TIMELINE | 5

“MONTHS
109 8 7 6 5 4 3 2 1

L-DAYS
20 14 1312111098  7 65 4 3 2 10

sedscsensd lacace f l enssvensncsocss f l ocscsss fRec i vo focscnce fB racscs fosvsad i snsacg renoc re fancsv rac rho inco f l ecssncs f l oco rsBaussesProswe f i asas

FSR’S PER A GIVEN FLIGHT
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FINAL



ACTIVITY OR PRODUCT

CRITICAL INPUTS

1. RNP mat r i x ,  state
vector, and Li f t -of f
time

2. STDN/TDRS s i tes
3. Earth OBS s i t es
4. GPC state vector

addresses
5. Average a l t i t ude
6. I nc l i na t i on  for aero

data se lect ion
7. Landing si tes and

runways
8. MAX crossranges

CRITICAL PRODUCTS

FLIGHT LOADS for DE-ORBIT,
WORLD MAP, and EARTH OBS
programs

MAJOR EVENTS

F l igh t  software va l ida t ion
complete

Bench review

CPCB Proc Valid Review

Load f1t  software

Stow SPOC

DATA FROM/TO

From SUPERTAPE (or
computed in terna l ly )

From 0I0, INCO, CAP
From SC/T. Aldinger
From DF2/J. Hooks

From Lead FDO
From SUPERTAPE | I IY

From LSO, FDF

From F l igh t  Rules | 1

To SMS For sims

SEE EEE INNNEEN EN NN]

eens  ss fecasseo@oroncee

j o  s 2 ess  Beason  rnse

jm so  sss  Bose  vo  eons nes

EEENENS INFENN EXNNNE CNNNNES NNN)

IE  EERENE NREN NY J

INE  NNNE N INN!  NNN NN)

seasvco f f r ecac ih  ecssecepescscsc

sossesBRessoch  roscoe  sc r scsPp ranscssne

SPOC TIMELINE
L-MONTHS

8 7 6 5 4 3 2 1
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EE]  EERE]  ER EYNFENNE FERERE EXNWINN F INNIE  F INN]

L-DAYS
17 141312111098  7 65 4 3 2 10
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- 5eR - uy

: | HP41CV TIMELINE |

“MONTHS 
| L-DAYSA OR PRODUCT DATA FROM/TO 8 7 6 54  3 2 1 15141312111098  7 65 4 3 2 10

CRITICAL INPUTS
(FLIGHT SPECIFIC)

1 .  CG P rogam:  we igh t s ,  F rom SODB amendments TP JARS PIR FPR a I " J URN QUA (AR  PUY PTT  FUP FR Sa  (RPP TON ERPERN TTY T IP  T4  A PD RE

CG's, fuel quant i t ies
2. AOS/DE-ORBIT/COM Programs

oState vector and MET From SUPERTAPE
B lock  data coe f f i c ien ts  From FM44/D. Ives

(DM5/J. Fields)
State vector addresses From DF2/J. Hooks

3. ORB Program: Star Pairs - |From Orbit  Ops C/L

CRITICAL PRODUCTS

. FL IGHT LOADS fo r  CG,  AOS,  To  SMS ca l cu la to r s  fo r  | ROY FOURS INU  RU SR | JS  DU SU RN FT I  FOU FY IRTP SI  | RUN DON URN SU RT FOR UNE FUN T I

DE-ORB, ORB, and COM sims 
|

Programs

MAJOR EVENTS

Crew equ ipmen t  T i s t  
PUTO FT  I SU FO 1 A I | RY FTE FOUR FUT  F I  FUR I | FR SN | RU IU  FUROR AY PR ceed

agreement 
|

Comp le te  FLT  SW va l i da t i on  
URE FURS PURI PR DI  | JUN |y  vesesasncefennes PRY FRPP UY FU SI  SU SU PRN SR Loo  bob .  | ceed

CPCB Proc Va l i d  Rev iew  . AY PUD FUN FUTUR SN SU OT) FETTTY FTN FPUONN Fa  { . . . . . .  d t  cereesbeeed and

Load FLT software UTURE FUUORS POUT IPUOTIN FRTON SOP | een  | UT PR NY FU FOUR A SPY PI  FUN EXTTIH HON NO UU INU  FURIR

Sh ip  HP4 l ' s  t o  Cape DUTY FUTUR FEU FUR SS SETI ITTY SETITIT (TTY  FRAN [RET  A vO UN TU UU FURUI SUD UDR INU  ST FU

I



—
NASA SUBJECT: NAME:
syndon B. Johnson Space Center PRE-CIR INPUTS TO FLIGHT DESIGN FROM  |H. A. BARNESMISSION ,

OPERATIONS FDO’S (BACKUP) DATE:
DIRECTORATE | 4/9/85

® PRE-CIR INPUTS TO FLIGHT DESIGN FROM FDO’S

eo LEAD FDO HAS REVIEW WITH FLIGHT DESIGN MANAGER FOR SPECIFIC FLIGHT
eo MISSION PLANS, GROUNDRULES/CONSTRAINTS
e RENDEZVOUS PLANNING AS WORKED WITH MDTSCO GROUP
eo SPECIFIC ITEMS AS APPLICABLE, SUCH AS

* GROUND TRACKING FOR BURN SUPPORT
» LOCATION OF IMU ALIGNMENTS THAT MAY IMPACT RENDEZVOUS
« REVIEW OF STATE VECTORS/BURN TARGETS FOR PAYLOADS
« CENTAUR BURNS

® FDO SIM/MISSION SUPPORT ANALYSIS CYCLE REALLY BEGINS WITH THE SUPERTAPE

PAGE

~ ® PAYLOAD CUSTOMERS RECEIVE PAM (OR OTHER PAYLOAD) DEPLOY VECTORS FROM ORBIT FDO’S
eo THEY IN TURN SEND BACK DEPLOY TARGETS

eo TARGETS ARE GIVEN TO RMS, POINTERS FOR BURN MONITORING ON RMS CAMERAS
eo FDO’S GENERATE/DISTRIBUTE STANDALONE AND INTEGRATED SIM VECTORS, PADS (BURN AND

DEPLOY)
o DE-ORBIT ATTITUDE AND AV'S 60 TO THE FLIGHT DATA FILE (E.G., ENTRY CHECKLIST)
e LOT HAS WORLDWIDE DISTRIBUTION

e PAYLOAD COMMUNITY IS SUPPLIED WITH A TIMELINE CONTAINING TIMES FOR EXCHANGE OF
STATE VECTORS, PRELIMINARY DEPLOY COMPS, TRACKING SITE AVAILABILITY, ETC.

13
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NASA SUBJECT: NAME:
Lyndon B. Johnson Space Center

MISSION H7/T STON
OPERATIONS DATE: PAGE

DIRECTORATE 
| 5/17/85

Sn

a DATA RECONFIGURATION PROCESS



NASA-S-84 -01760

ORBITER SOFTWARE RECONFIGURATION

[ ]  BASE CODE
[ ]  CLASS I DATA

(NON MISSION TO MISSION RECONFIGURED)
[ ]  MISSION RECONFIGURED DATA _ I-LOADS

GNC

- ENGINE
CONSTANTS RMS

Constiaints PAYLOADS
KSC

CHECKOUT
REQUIREMENTS isc” \ sM/PL /RMS

-

-
Pr

N

Jt at!

[ d  q La LX]
3 GRY -; h I  PG i

r l y  h l  na  nett”SIRT HS hy £eCOIN Xd A oeANEFAX i! $
4 Te

Pa l

ines 's PERL  LEEY AL  FURL  oS  PO Tu  KN i . Teen, "o te  a .ade lhe dod PASS Vind ou ld  | IPL  EN ACT © | RR

/
“MMU TAPE"
(DELIVERY)

cb



: € « hoy & {"NA 84 -01759  ha

GROUND FACILITIES RECONFIGURATION DATA

VCN
CONFIGURATION

NASA (DH/DE)
DOWNLIST
LOADING

(IBM)

VEHICLE
REQUIREMENTS

(RID)
PAYLOAD

DATA TAPE
(MDTSCO)

DOWNLINK
LOADING

(RID)
COMMANDS

(FORD)

NEL TH

Sr) Aa)  5s5RITE}

XA.

AEDEE) PIALd i shes mut: Fey  : AGEL fi)
wdET

PS NyG t

- 
REA Flf =  “wo [] on a rs )  wea he’ H “ a  ;o 4 CYR] xREE ey BL ,  2h Yor gE ERD se AEN Bon 3 NE Ee he 2h

t e  ood yr t l  AR 
Frag  ag i l e  Ear Pa Or Oy sew  Te) Ye P le tha , )  gw WNTl l e  ps  J PE  Te . y r  ARAN AL A | Ta l  fed be] a 1 LAER

) . A Baroy  . 7 IF KO PAE NL . Wa

I * . ‘ .  CRTC EE XT  ae  Ce,  . . . i

HEADER / 8 - / cas J mm / ve  / MULTIPLE ° CONFIG
/ CHAN / /

/ / / / / /L | | ] 1 1 |FILE 1 FILE 2 FILE 3 "FILE 4 FILES FILE 6 FILE 7

"SDT" 
| [ ]  COMMON VEHICLE DATA

[7] MISSION UNIQUE DATA
[ ]  VEHICLE UNIQUE DATA
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* Suman

NASA-S-84-00421 A .

\

SPF MISSION  SUPPORT WORK ELEMENTS
a St h id  . ne  - ‘ . .: CR BAT INS

. o t ha  SSA | Ts  Le

. . 
) ced  See  wd IX

r e te  ? LL  Ce- o f  * .
. Ye Tn ¢ LL  ve  a

| : ’ ed  ‘ ,  H ie  re  3 .! Fo r  bg
. POR eR RE de r ,  sen  R l

L r  v l
a - CL  A

ae  o- -

* 8 LJ \
VEH CAL. BFS FSW

| _ |  CHAN e PREPROC
—— COLLECTION o MINI BLD —.

PL D&C/TLM | 1 | PASS FSW | >
| omosm FE) | e PREPROC [1]

— pL/TLM (ven) —— |; o MINIBLD >— COLLECTION —— | J

PL ,ILOADS | |

DL (PL). e PDI COMPILER
CAL/CHAN (PL) e BL PROC— TLM [PL] — © PREPROC —

| COLLECTION | —

MSFC/KSC + TOS
MMU ELEMENTS| ] 1

eo SSME —
* TCS

CL RECONDATA COLLECTION = .  N PROCESSING

MISSION DESIGN/INT

BARRIOS

PREPRl  AND
—— DEL

BFS FSW
FULL BLO
CODE/DATA
AUTO I-LOAD

IBM Hom p l  1BM

PASS FSW a MMU
FULL BLO . OFS COLDSTARTCODE/DATA SSME DL LOAD
AUTO I-LOAD ® _

[ 1  ® f p

J .  ——4| Foro
SOT
MML
107
TLM/CAL
POT
TOF

INTEGRATION RELEASE
PROCESSING PROCESSING

MISSION PRODUCT GENERATION

—~

VERIFICATION
AND VALIDATION



ANNEX 4 MRMS MILESTONES
9-MONTH TEMPLATE

L-DATE MILESTONE PRODUCTS

489 PAYLOAD INPUTS (C&D ANNEX)

452 BASIC PAYLOAD C&D ANNEX

382 C&D ANNEX REVIEW MEETING

) 348 CR SUBMITTAL - PAYLOADS (FINAL PDT)

. 334 CR APPROVAL - FINAL PDT

334 CR APPROVAL - TFUDFL, TDT, PL

260 PAYLOADD&C - DCR SUB

260 C&D ANNEX -DCR SUB

250 RMS LEVEL”C’ CR

243 CR APPROVAL C&D ANNEX AND TFL
_ 

| 236 CR APPROVAL - PAYLOAD D&C

236 CR APPROVAL - RMS LEVEL ‘C’

222 LEVEL 'C’ MISS DEF - DCR SUB

215 CR APPRQVAL - LEVEL ‘C’ MISS

187 | CR APPROVAL - FINAL SDT

187 CR APPROVAL - ORBITER COMMAND

- 117 CR SUBMITTAL- 10 % UPDATE

] 103 CR APROVAL - 10 % UPDATE

102 LEVEL 'C’ MISS DEF - DCR SUB

96 CR APPROVAL LEVEL 'C' MISS DEF

61 CR APPROVAL - CERT SOT

18



NASA SUBJECT: 
| NAME:

Lyndon B. Johnson Space Center DH7 /T .  W. EGGLESTON
MISSION

OPERATIONS DATE: PAGE
DIRECTORATE 5/17/85

© © MAST (MEASUREMENT AND STIMULI) DATA COLLECTION
o PAYLOAD RECONFIGURATION
o TELEMETRY

o COMHAND

o VEHICLE SYSTEMS MANAGEMENT (SM)
© I-LOADS (DH7 OWNER)

o ‘BFS SH (503) ~ CHANGING TO CONSTANTS (K-LOADS) |

eo GNC FAULT DETECTION AND ANNUNCIATION (76) RETURN OWNERSHIP TO SUBSYSTEM
ENGINEER

GOAL

° STAVDARDI 2 VEHICLE RECONFIGURATION DATA TO MINIMIZE COST OF VEHICLE/PAYLOAD
CHANGE



| ZF32 CATEGORY DEF IN IT ION 
| DATE: 11 -29 -84  |

CATEGORY NAME: FIXED I -LOADS - GREMILLION (0106 )

DESCRIPTION: TBS

CR LIST: CATEGORY CR 69126A, CR 69494A, 69686A, 69630, 69647
DRIVERS: NOT APPLICABLE

NUMBER OF GROUPS: 19

NUMBER OF PARAMETERS: 46 PRI NASA OWNER: GREMILLION,M.
NUMBER OF OCCURRENCES: TO BE FIXED BFS NASA OWNER: GREMILLION.M.
PASS SOURCE: IMRB DATA BASE PRI RI OUNER:  THGMAS,C.
BFS SOURCE: IMRB DATA BASE BFS RI OWNER: THOMAS,C.
PASS USAGE: KEY FSSR MC PF TITLE

187 . 20 13  G4 .103  ENTRY-LANDING ADI PROCESSING192 20 1 3 64 .107  SURFACE POSITION INDICATOR PROCESSING195 20 13  64 .108  EHTRY-LANDING EVENT LIGHT PROCESSINGN 158 20 1238  064.110 GNEC ANNUNCIATION INTERFACEaL 207 20 1 3 G4 .252  HEADS-UP DISPLAY |216  , 2 238  65 .16  | REDUNDANCY MGT-REACTION CONTRGL SYSTEM SPEC
LN 218 12 2 : G5.19 . .RM ORRIT SPEC . \Ly 557 50 0 V5 .1  VEHICLE CHECKOUT CONTROL DISPLAYS204 20 | 1 G4 .154  VERTICAL SITUATION DISPLAY PROCESSING

BFS USAGE: KEY BOOK MC PRD PARA COMPOOL :T ITLE
649 M3 13  3 .3 .1 .10  SEQ_I_LOAD ‘RCS QUANTITY GAGING SEQ. - BFS673 20 13  3 .5 .2 .2  I _BFS_DC :SPI  BODY FLAP PROCESSING REQTS.695 20 13  4 .112  I1_BFS_DC  :GH&C ANNUNCIATION I -F  (GAX)

CATEGORY: ZF3 REV: 2 NAME: FIXED I -LOADS - GREMILLION (C166 )

t | RO 
|

I



SS EE AS  Ws  EE  E r  ED TE  GE Ge Ch  GE GD CED EP  Gis en  GT ES GID Uph We CIE Lan ME SE  GP Gr  CU See Te  wn  GED SEP GIS Sb  G l  Gre Te  Sd  TEL She Am i Gm GE TE Ee  w l  GD GMP GED GEL MED Gan wet GN TAS Ga  GMs Ame Seb Ga Gb  SE Gs  si i  Gn  Gms GMP GN WAS Gn  WS GUS MLS TED TED SRG Sm AS  WED GAS hn  Gm SM MED Gn ES  Eb  GE WES GU Gv  LE  Gr  G r  ES  G6 NEP TED ES  EN EP  SYS Gy  EE EID MED GT TEN Gr  I YRS TEE GUT WWD Gps Ge  PU GES Gah AND WED WE ub  TEP

DATE: 11 -29 -84  |
| 2ZF32 CATEGORY DEF IN IT ION CONTINUED

CONTENTS: GROUP HO. NO. MSIDS GROUP T ITLE

18701 2 ROLL AND PITCH ERROR SENSIT IV ITY  GAINS19505 1 VELOCITY FOR GEAR LIGHT FLASH19802 5 TARK SCALE FACTORS
19805 4 RCS TAHK FACTORS
19806 4 0i1S VALVE POSIT ION SF'S19808 2 OMS AND RCS L IM ITS20722 2 VELOCITY VECTOR DISPLAY F ILTERS21801 1 RHC CONVERSION SCALE FACTOR (PCT-VDC)19201  2 BODY FLAP DEFLECTION L IM ITS19506 1 SPEEDBRAKE L IM IT19809 1 OMS HIGH PRESSURE L IM IT19810 5 OMS L IM ITS
19811 2 RCS TEMP L IM ITS19813 1 HINGE MOMENT FACTOR21601 2 RCS TANK SCALE FACTORS21605 3 RCS PRESSURE L IM ITS55701 4 POSIT ION CCHVERSION INPUTS19814 1 "iS AFT QUANTITY SCALE FACTOR20415 3 USED FOR COMP OF PULLOUT NZ COMMAND

OCCURRENCE CODES: #201

Lg SELECTION CRITERIA: TBD
]

Cdss

CATEGORY: ZF3 REV: 2

 &

NAME: FIXED I -LOADS - GRECMILLION ( 0 I06 )
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| ZF42 CATEGORY DEFINITION DATE: 11 -29 -86  |

CATEGORY NAME: FIXED I-LOADS - GREMILLION, CONTD.

DESCRIPTION: TBS | oo  :

CR L IST:  CATEGORY CR 69126A,  69252 ,  69724B

DRIVERS : NOT APPLICABLE

NUMBER OF GROUPS: 12

NUMBER OF PARAMETERS: 30 PRI NASA OWNER: GREMILLION,M.

NUMBER OF OCCURRENCES: TO BE FIXED BFS NASA OWNER: GREMILLION,M.

PAS SOURCE: IMRB DATA BASE PRI RI OWNER:  THOMAS,C.

BFS SOURCE: IMRB DATA BASE BFS RI OWNER:  THOMAS,C.

"ASS USAGE: KEY FSSR MC PF TITLE

189 20 13  64.106  AVVI
195 20 13  G4.108  ENTRY-LANDING EVENT LIGHT PROCESSING
198 20 1238  G4.110 GNC ANNUNCIATION INTERFACE
206 20 13  G4.230 RCS ACTIVITY LIGHTS
207 20 13  G4.252  HEADS-UP DISPLAY

BFS USAGE: KEY ' BODK MC PRD PARA! COMPOOL T ITLE

619 M6 | 13  3 .2 .5 .5  I_HIP_OUT +0UTPUT HIPS EFFECTORS
695 20 13  6.112 I_BFS_DC  :GNAC ANNUNCIATION I -F  (GAX)

CONTENTS: GROUP NO. NO. MSIDS GROUP TITLE

19501 1 ALTITUDE FOR SB LIGHT FLASH
19502 1 ALTITUDE FOR BF LIGHT FLASH
19503 1 ALTITUDE FOR GEAR LIGHT FLASH
19504 1 ALTITUDE FOR NAV LIGHT FLASH
19301 1 GAX L IM ITS
19803 2 ELEVON LIMITS
19807 4 OMS VALVE POSITION BIASES
20716 3 HUD ROLLOUT PROFILE
59971 13 FIXED PRIMARY DESIGN I-LOADS FOR NASA OWNER, GREMILLION,FSSR 20
59931 1 FIXED COMMON DESIGN I -LOAD FOR NASA OWNER, GREMILLIOH, FSSR 20- 59984 1 FIXED PRIMARY DESIGN I -LOAD - GREMILLION, FSSR 20, OPSL
59985 1 FIXED PRIMARY DESIGN I -LOAD - GREMILLION, FSSR 20, OPS3

OCCURRENCE CODES: #201

SELECTION CRITERIA:  TBD

CATEGORY: ZF4 REV: 2 NAME: FIXED I-LOADS - GREMILLION, COHTD.

20. oT



CR 79312 OMS BI-PRPLT VALVES POSITION STD CAL
DIRECTION

®¢ PROGRAM MANAGEMENT HAS CONCURRED IN PLAN TO ELIMINATE VEHICLE TURNAROUND DATADIFFERENCES, BOTH IN THE ON-BOARD SOFTWARE AND DOWNLINK DATA FORMAT.
® ELIMINATION OF DIFFERENCES WILL PROVIDE VEHICLE TURNAROUND/REMANIFEST WITH NO IMPACT TOANY SOFTWARE/DOWNLINK DATA PRODUCTS.

CURRENT SOFTWARE

¢ PRESENT CALIBRATION DATA (BIAS AND SCALE FACTOR) FOR THE FOUR OMS BI-PROP VALVE POSITIONOPEN PARAMETERS (LEFT 1 & 2 = V43HA4655C AND 56C; RIGHT 1 & 2 = V43H5655C and 56C) WERE IN-CORPORATED BY CR19489A (PASS STS-8, BFS STS-5).
® CURRENT VALUES REPRESENT THE ACTUAL CALS OF OV-102 HARDWARE AT THAT TIME.

THIS CHANGE REQUEST 
|

¢ ROCKWELL/QOWNEY HAS DEVELOPED STANDARD CALIBRATION DATA'APPLICABLE TO ALL ORBITERVEHICLES. :
® THIS CR WILL CREATE I-LOAD OCCURRENCES IN IMRB REFLECTING THE STANDARD CAL THAT CAN BESELECTED FOR MISSION USE ON ALL VEHICLES.
° RECOMMEND APPROVAL OF THIS CR FOR MISSION DEFINITION SELECTION ON Ol-6 AND SUB SOFTWAREFLIGHT DESIGN CYCLES. 

|

® THIS CR WILL MAKE THE ON-BOARD SOFTWARE AGREE WITH THE APPROVED GROUND (MCC) SOFTWARECALIBRATION DATA.

NOTE: RELATED CHANGES TO GROUND SYSTEM (MMDB) WERE DEFINED IN APPROVED DCR 35873A FORSTS 51-B & SUB.

DH7/W. L. Yeakey
03-21-85
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ASA SUBJECT: NAME:
Lyndon B. Johnson Space Center

MISSION MAST (MEASUREMENT AND STIMULI) PRODUCTS |DH7/T. W. EGGLESTION
OPERATIONS DATE: PAGE

DIRECTORATE 
| 5/17/85

® MAJOR MAST PRODUCTS
o PDT (PAYLOAD DATA TAPE) 

|

e PAYLOAD TELEMETRY, COMMAND, AND FDA DATA

e TFL/DFL/FPL

 PCMMU (TFL) AND PDI (DFL/FPL) CODE
o TDT TELEMETRY DESCRIPTOR TAPE) =~

o DES{RIPTION OF THE STRUCTURE OF THE FLIGHT TELEMETRY FORMATS
o SDT (SHUTTLE DATA TAPE) | !

o PAYLOAD AND VEHICLE TELEMETRY AND COMMAND DATA
SM/PM LEVEL C DATA SET

© REQUIREMENTS FOR ONBOARD FDA AND HEALTH AND STATUS MONITORING OF THE
PAYLOADS, VEHICLE AND RMS, AND ONBOARD DISPLAY AND COMMANDING OF THE
PAYLOADS

o DOWNLIST DATA SET

e GPC PARAMETERS THAT ARE TELEMETERED TO THE GROUND

24
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SHUTTLE RECONFIGURATION ACT IV IT IES
, 

[1RECONFIGURATION 
: N .  USERS/DESIGN | : RECONFIGURATION PRODUCTIO i FRY oN

i OM...’ DCR POY ; IN IA  
|

i OH DCR TFL/DFL Pe  -
: | =r  KSC“OH OCR TOT 

| VAFB| 
|

OF OCR RMS LEVEL C— L onl LeveL © 
|(FSW RECON)OH DCR PAYLOAD l 

|
. DEC LEVEL C

oH OCA SH LEVEL C— JI
aol 

SA ILae | 
NFBOCA SOT/ < 

SFDH ORBITER CMDS i 
| MSFC

OH “TTT  OL DATASET 
|CR DL (GPC) I
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SUBJECT: NAME:

DATA COLLECTION DEPENDENCIES | DH7/T. W. EGGLESTONMISSION |

OPERATIONS DATE: PAGE
DIRECTORATE 

| 5/17/85

© PAYLOAD DATA

o PAYLOAD SUPPLIERS

e MOD - CREW INTERFACE (DISPLAYS, FDA, ETC.)

o LEVEL 11/PAYLOAD OFFICE - MANIFEST/PAYLOAD SELECTION
© TELEMETRY DATA

o ROCKWELL/DOKNEY - ORBITER VEHICLE DESIGN/HOD's
~» MSFC - ET/SRB/HE DESIGN/MOD's Co

o KSC- CHECKOUT REQUIREMENTS ~~ +
o HOD - MISSION OPERATIONS
e PAYLOADS

© COMMAND DATA

o MOD - MISSION OPERATIONS
o ROCKWELL - ORBITER VEHICLE DESIGN/MOD’s
o KSC - CHECKOUT

o  PAYLOADS

RG



NASA SUBJECT: NAME:
Lyndon B. Johnson Space Center

MISSION DATA COLLECTION DEPENDENCIES DH7/T. W. EGGLESTON

OPERATIONS (CONT'D) DATE: PAGE
DIRECTORATE 

| 5/17/85

® OSM/PM LEVEL C DATA

e RI/DOWNEY - ORBITER VEHICLE DESIGN/MOD’s

e MOD - MISSION OPERATIONS/CREW INTERFACE/RMS

® PAYLOADS



® PRODUCT DEPENDENCIES/NON-MAST USERS

PDT

SDCB (MG)
DCR'S
(DH)

PDT

® SMS

TFL/DFLEPL,
RE

SDCB (MG)
DCR’S(DH) POT

TPL/DFL/FPL

SMS
eMMU FSW BUILD

SDCB (MG)
DCR’S
(DH)

8

SDCB (MG)
DCR'S PDT
(DH)

DT

e MCC
e KSC
o VAFB

SDT |
, ’ A oo

POT TFL/DFL/FPL DL 
|LOADING

¥
SDT

oe MCC © KSC
eSMS eVAFB
¢ ODRC ® MSFC
® SAIL



hoy
*a

e PRODUCT DEPENDENCIES/NON-MAST USERS (CONT.)

IDS <

OASCB (MG)
OASCB (MG)pve  MISS DEF SDCB (MG)

-LOAD CR (DH)OWNERS) (DM)

IDS

® PASS 
|

' i ® BFS |

DOWNLIST DATA SET

OASCB (MG)
CR’S
(DH) PDT

DL DATA SET

v
® PASS

SM/PM LEVEL C DATA SET

PDT

Y
SM/PM
LEVEL C

DATA SET

Cy
" ® PASS

® BFS



ASA SUBJECT: NAME:
Lyndon B. Johnson Space CenterMISSION DH7/T. W. EGGLESTON

OPERATIONS DATE: PAGE
DIRECTORATE 

| 5/17/85

Co DATA REQUIREMENTS STANDARDIZATJON
i ' |

30



VEHICLE
REQUIREMENTS

(MMDB)

MISSION
(P/L)

REQUIREMENTS
(MMDB)

DOWNLIST
COMPILED

RECON

RECON

PDI/PMU
COMPILED

VEHICLE
REQUIREMENTS

(MMDB)
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. ’ ,  os a t
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- Ld . . 

}

) 

o-

< t  
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. .

LJ v 
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. ’  

N

SLA ol
: . . . . '  DOWNLINK

DOWNLISY
COMPILED

Nr  ann

PA.

a MEA GNCLEE LE  POI ] .  - F

B SPI  1 + JGNC SM
oo . . Prowuancew : . } .

ey  PDI | PD! b i

SL  
( 7 J Pea  i V

GNC |

| 

CLASS|

2 | sm
1GNC| ,

» ' . '  DOWNLIST |

vol
R ] .  —————

SM © hn

P/L | RMS DOWRNLIST
* REQUIRED FOR MCC PROCESSING OF

Cee  P/L MISSION CRITICAL DATA

PMU/PDI (TFL/DFL)



ASA SUBJECT: 
oo  NAME:Lyndon B. Johnson Space Center

DH7/T. W. EGGLESTONMISSION 
| S10

OPERATIONS DATE: PAGEDIRECTORATE 15 /17 /85
© WHAT WE HAVE ALREADY ACCOMPLISHED

e STANDARD TFL AND DOWNLIST STRUCTURE (VEHICLE)
eo STANDARD TFL AND DOWNLIST CONTENT (VEHICLE AND RMS)
® STANDARD SHUTTLE VEHICLE CALIBRATIONS (EXCEPT FOR 32 MEASUREMENTS FOR WHICHACTUAL CALIBRATIONS ARE REQUIRED)

® WHAT IS LEFT

o PACKAGE DATA FOR MAJOR PAYLOADS IN STANDARD SETS (SPACELAB, PAM’s, IUS, ETC.)
“ 0  MAST 'TI/STAR CONFIGURATION |

e NEGOTIATION WITH PAYLOAD SUPPLIERS UNDERWAY
i
*

3R
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NASA SUBJECT: 
| NAME:

dad  B. Johnson Space Center . DH7T. W. EGGLESTON
MISSION :

OPERA TIONS . | DATE: PAGE
DIRECTORATE | 5 /17 /85

| oo DATA VALIDATION PROCESS §



aCY ' ho ,  
\

NASA SUBJECT: 3 NAME:Lyndon B. Johnson Space Center
REQUIREMENTS VALIDATION DH7/T. W. EGGLESTONMISSION

OPERATIONS DATE: PAGE
DIRECTORATE | 5 /17 /85

N

~ ® THE ACCURACY OF DATA IS DEPENDENT UPON

© THE CORRECTNESS OF DATA PROVIDED BY DATA SUPPLIERS

e THE ACCURACY OF TRANSLATING DATA INTO DATA BASE

THE QUALITY OF THE PROCESS ENVOLVED IN PRODUCING PRODUCTS -

© IN THE PAST WE HAVE HAD PROBLEMS WITH ALL OF THE ABOVE

34



NASA SUBJECT: 
| NAME:

MISSION CURRENT (MAST I )  SYSTEM DH7/T. W. EGGLESTON
OPERATIONS 

| DATE: PAGE
DIRECTORATE 5/17/85

© MAINTAINING DATA VALIDITY WITH THE MAST I SYSTEM IS VERY LABOR INTENSIVE AND
SUBJECT TO FAILURE 

|

© MULTIPLE PAPER REVIEWS ARE HELD TO ENSURE ACCURARY OF DATA REQUIREMENTS
o COMMAND AND DATA (C&D) ANNEX REVIEW MEETING
e CARGO INTEGRATION REVIEW (CIR)

e SHUTTLE DATA CONTROL BOARD (SDCB) |

© ENTRY OF DATA INTO DATA BASE IS CHECKED BY MULTIPLE AUDITS
© SOFTWARE VALIDATION PROGRAMS CHECK ACCURACY OF PRODUCTS
® EVEN WITH THE ABOVE CHECKS ERRORS STILL OCCUR BECAUSE MOST OF THE PROCESS IS

MANUAL

® MAST I1I/STAR WAS DESIGNED TO IMPROVE THE DATA COLLECTION/VALIDATION PROCESS



NASA
Lyndon B. Johnson Space Center

[|"oy

SUBJECT:

PM DATA FLOW - 1985MISSION
Ler OPERATIONS

DIRECTORATE

PL SUPPLIER PL SUPPLIER/
MOD-DH7 MICR MOD-DH7/RI

3» APPROVAL 3% C&D ANNEEX
BASIC | BADSIC REVIEW

CaD ANNEX C&D ANNEX MEETING

LEVEL 11 SDCB

| APPROVAL
| |

MOD-DH7 CIR >

DISPLAY & A
MSG REQ

POST CIR
CHANGES  | e—

MDTSCO/ MDTSCO
MOD DH7 MOD DE

| PM ——>|  PM LVEL C >
FSD DATA

| TO IBM

SDCB

~ APPROVAL
FINAL C&D

ANNEX

MDTSCO
MOD - DE3
FINAL C&D

NAME:

DH7/T. W. EGGLESTON

DATE:

5/17/85
MDTSCO

MOD - DE3

PAGE

=

FINALFINAL CRD
ANNEX

PL DATA TAPE
(REVIEW FINAL)

PDT

MDTSCO
MOD - DE3

AUTO
[ 7 ]  UPDATE PDT [ 1  LEVEL C

[BM

FSW
BUTILD



Itoy

NASA
Lyndon B. Johnson Space Center

SUBJECT:

SHUTTLE DATA TAPE (SDT) BUILD PROCESS
Y

MISSION
OPERATIONS

DIRECTORATE

MDTSCO L-236

UPDATE N

PDS

IBM

| BUILD PDI
POI COMPILER

| INPUT FILE
RI

FACC -
' | \

) : . ) '
| A Y

L-152

L-155
FINAL- INPUT CUTOFFRI ez  1 ,  L-147 1-144 ==  SDT +

A KNOWN
/ ERRORSINTERNAL 'Ri PAR’sPAR’s SDT

FACC UPDATE COMPARE ’ 1-140
A SDT FILES RISDT +

FACC SDT MCC
TLM/CAL
FILES

_ - -

NAME:
DH7/T. W. EGGLESTON

DATE: PAGE

5/17/85

L-183
DCR’s

DOWNLIST
] LOADING

MISSION L-169
DATA BASE

BUILD
INTERNAL
SDT FILES
1-4: RI
5-6: FACC

¥ A
SDT AUDIT

in

UPDATE L-32
DATA BASE

CERT
SDT

A
CORREC-

1-137 TIONS

TDF
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NASA SUBJECT: \ NAME:

Lyndon B. JohnsonSpace Center MAST PRODUCT VALIDATION DH7/T. W. EGGLESTONMISSION . 
|

OPERATIONS | DATE: PAGE
DIRECTORATE 5/17/85

PAYLOAD DATA TAPE (PDT) TELEMETRY DESCRIPTOR TAPE (TDT)

DATA BASE CHANGE FILE IS CONSTRUCTED FROM PAPER DATA CHANGE REQUEST (DCR)

DCR CHANGE FILE IS COMPARED AGAINST BASELINE DATA IN DATA BASE (IF AVAILABLE)

DESK AUDIT USED TO VALIDATE DCR CHANGE FILE 
|

PDT IS VALIDATED BY ROCKWELL/DOWNEY UTILIZING AUTO-CHECK PROGRAM. TDT DOES NOTUNDERGO INDEPENDENT VALIDATION
i n

SHUTTLE DATA TAPE (SDT) oT
J 

| 
| |DATA BASE CHANGE FILE IS CONSTRUCTED FROM: PAPER, DCR INPUT

~ CHANGE FILE LISTING IS NORMALLY PART OF APPROVED DCR
DESK AUDIT USED TO VALIDATE ANY CHANGES RESULTING FROM DCR APPROVAL
DCR CHANGE FILES, DOWNLIST LOADING, PDT, AND PDI COMPILER OUTPUT ARE USED TOBUILD MISSION DATA BASE

SDT IS AN AUTOMATIC EXTRACT FROM THE MISSION DATA BASE
SDT IS INDEPENDENTLY VALIDATED UTILIZING FORD (FACC) AUTO-CHECK PROGRAM. THISPROGRAM PERFORMS CONSISTENCY CHECKS AND THUS WILL NOT FIND ALL ERRORS



NASA SUBJECT: 
| NAME:

Lyndon B. Johnson Space Center
MAST PRODUCT VALIDATION T. W. EGGLESTONMISSION

OPERATIONS [oaTe:
DIRECTORATE 5/17/85

SM/PM LEVEL C DATA SET 
|

© LEVEL C TSO DATA SET IS UPDATED ON A MISSION BASIS WITH APPROVED DCR’s
© DESK AUDIT PERFORMED ON THE RESULTING MISSION DATA SET
® DATA SET IS VALIDATED WITH THE SM/PM PREPROCESSOR. PREPROCESSOR PERFORMS DATA

CONSISTENCY AND FORMAT CHECKS
DOWNL IST DATA SET 

]

0 DOWNLIST TSO DATA SET IS UPDATED ON AN OI RELEASE BASIS WITH APPROVED SCR's
® DESK AUDIT PERFORMED ON THE’ RESULTING DATA SET,"
© PAYLOAD DOWNLIST DATA GENERATED FROM AUTO LEVEL C PROGRAM IS MERGED WITH 01

DOWNLIST DATA SET
© RESULTING MISSION DOWNLIST DATA SET IS COMPARED TO OI DOWNLIST DATA SET USING

DOWNLIST PREPROCESSOR

® DESK AUDIT PERFORMED ON RESULTING DELTAS

PAGE
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NASA SUBJECT: \X NAME:

jyndon 8. JohnsonSpace Center SDT/MCC CONFIGURATION INCOMPATIBILITY  |DH7/T. W. EGGLESTONMISSION
OPERATIONS a DATE: 

| PAGE
DIRECTORATE 

| 5 /17 /85

SOLUTION

© FOR EACH FLIGHT PLAN TO COMPARE THE CERTIFIED SDT WITH THE TDF (FAAC
RESPONSIBILITY) AND WITH THE FINAL SDT (RI RESPONSIBILITY)

® ALL DELTAS WILL BE ANALYZED AND BRIEFED TO MOD MANAGEMENT
@ DH7 MISSION MANAGER WILL BE RESPONSIBLE FOR DEFINING AND UNDERSTANDING, AND.

REPORTING THE END-TO-END DATA CONFIGURATION STATUS
© IMPLEMENTATION STARTS WITH STS 51-6

a I | 0



|
NASA SUBJECT: \ NAME:
Lyndon B. Johnson Space Center :

MISSION MAST (HEASUREMENT AND STIMULT) PRODUCTION DH7/T. W. EGGLESTON

OPERATIONS 
| DATE: PAGE

DIRECTORATE 5/17/85

© MAST 11/STAR

& ENHANCEMENTS

® SOFTWARE TOOLS PERFORM DATA AUDITS AND CONSISTENCY CHECKS AT FRONT-END OF
RECONFIGURATION PROCESS; I .E., AS PART OF DATA COLLECTION AND BASELINE CYCLE

® DATA ENTRY ERRORS AFTER DATA BASELINE ELIMINATED

® SOFTWARE TOOLS AUTOMATE PRODUCT GENERATION

© RESULT IS PRODUCT QUALITY IMPROVEMENT AND SHORTEN RECONFIGURATION TEMPLATE

o SCHEDULE | Co
® 10C JULY 1985



NASA SUBJECT: | NAME:. Lyndon B. JohnsonSpace Center MAST I1/STAR AUDIT EXAMPLES |DH7/T. W. EGGLESTONMISSION 
:

OPERATIONS DATE: PAGE
DIRECTORATE oo 5 /17 /85

@ AUDITS WERE DESIGNED TO PREVENT DATA ENTRY ERRORS AND DATA CONSISTENCY
PROBLEMS

o DATA TYPE AND CALIBRATION MUST BE CONSISTENT
e ANALOG PARAMETER CALIBRATED
s DISCRETE PARAMETER NOT CALIBRATED

CALIBRATION DATA INTERMALLY CONSISTENT
e ENGINEERING UNITS = PCH COUNTS X COEFFICIENTS
TELEMETRY DATA INTERNALLY CONSISTENT ,
o IF TLM FLAG = D (DOWNLIST) THEN TLM FORMAT NUMBER = 12, 13, 20, 21, 22, 23,24, ETC.

PARAMETER MUST EXIST IN PAYLOAD OR VEHICLE DATA BASE TO BE ON DISPLAY
SCREEN AUDITS REQUIRE DATA TO BE FORMATTED CORRECTLY

®
3

42
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SUBJECT: 
| 

| NAME:

MISSION
OPERATIONS DATE:

DIRECTORATE 
| 

| 5/17/85
© AUTOMATE DATA COLLECTION PROCESS FOR POCC ANNEX 5
® FURTHER AUTOMATION OF PAYLOAD DATA COLLECTION PROCESS

eo BETTER PARTITIONING OF PAYLOAD DATA |

e ELECTRONIC DATA TRANSFER FROM SOME PAYLOAD SUPPLIERS
eo  USER FRIENDLY DATA COLLECTION INTERFACES

FUTURE DATA COLLECTION ENHANCEMENTS DH7/T. W. EGGLESTON

PAGE


