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TEMPLATE OLD:

(L-WEEKS) NEW:

DESIGN DRIVER:

KEY INPUTS:

KEY CUSTOMER:

. TOOLS:

FLIGHT DESIGN FLOW

FEASIBILITY
ASSESSMENT [ CHUCER
L-104 thru L-78 L-70 thru L-40
L-104 thru L-60 L-58 thru 130
STS/ICARGO INITIAL PROFILE
COMPATIBILITY DESIGN - CONFLICT |
RESOLUTION
LIFT CAPABILITY o ASCENT
LAUNCH WINDOW PERFORMANCE

CONSUMABLES
MIX CARGO
EVALUATION

PRELIMINARY PIP
P/L DESIGN
REQUIREMENTS
PREVIOUS FLIGHT
EXPERIENCE

PROGRAM OFFICE
PAYLOADS

STANDARD DATA
ANALYTIC
PROGRAMS.

e LAUNCHWINDOW
& 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-38 thru L =
L-34 thru L =

END-TO-END
PROFILE DESIGN
FLIGHT/SIM'
RECONFIGURATION

0
0

® DETAILED PROFILE ALL PHASES

® INITIALIZATION OF FSW, MCC,
AND SMS

PIP/ANNEX

FDRD/FRD

SODS MASS PROPERTIES
SODS ASCENT SHAPING
FSW B/L

GRD SW B/L

OPS CAPABILITIES/
REQUIREMENTS

FSW
MCC
SMS 4
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.
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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.
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EXTERNAL REQUIREMENT
SOURCES

SHUTTLE SYSTEM CAPABILITIES
ee SOFTWARE BASELINE

ee FDRD

ee FRD

e SODS (PERFORMANCE)

ee  SODS (MASS PROPERTIES)
ee AERO TAPES

ee SODB

PAYLOAD
DEFINITION/REQUIREMENTS
oo PIP

oo PIP ANNEX

BASIC/FINAL CAP

SUPPORT SYSTEM CAPABILITIES

ee NORAD PRD

ee MCCICD

ee SMSICD

ee  GROUNDSTATION PRD

ee COMMUNICATION
SATELLITES CAPABILITIES
DOCUMENTS

OPERATIONAL CAPABILITIES
(STANDARD OR UNIQUE)

ee FLIGHT RULES

ee PROCEDURES

ee FLIGHT TECHNIQUES

PRODUCT REQUIREMENTS AND
ASSOCIATED SCHEDULE

SECURE FLIGHT CONSTRAINTS

~.

OPERATIONAL FLIGHT DESIGN PHASE

PRODUCTION INITIALIZATJON
PACK

REQUIRE-
MENT
ANALYSIS
AND
INTEGRATED
PROFILE
DESIGN

® STANDARD GROUNDRULES AND
CONSTRAINTS

® FLIGHT SPECIFIC GROUNDRULES
AND CONSTRAINTS

¢ LAUNCH - LANDING PROFILE
SCENARIO

® ASCENTSHAPING CRITERIA
(SODS)

® MASS PROPERTIES (SODS AND
CONSUMABLES)

® PAYLOAD REQUIREMENTS (FOR
EXAMPLE) '
ee DEPLOYMENT RAAN
oo WEIGHTS
ee THERMALW/ATTITUDE
ee SENSOR
ee POWER
e CONTINGENCY CAPABILITIES

® ONORBIT SHAPING CRITERIA
ee LIGHTING FOR LANDING
ee EXTENSION DAYS
oo ALTERNATE LANDING SITES

® AERO DATA TAPE
® SWBASELINE
® STANDARD DATA/PRODUCTS
ee |-LOADS
ee TARGET LINES
e SEP PROCEDURES
ee RENDEZVOUS PLAN
® SECURE LIMITATIONS
® SPECIAL QA REQUIREMENTS

® REQUIRED PRODUCT LIST AND
ASSOCIATED SCHEDULE

f\

EXTERNAL PRODUCT
DELIVERIES

® FINAL
PROFILE
GENERATION

® PRODUCT
GENERATION

e QA

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)

[ J

A
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EXTERNAL REQUIREMENT
SOURCES

SHUTTLE SYSTEM CAPABILITIES

ee FDRD

ee FRD

ee  SODS (MASS PROPERTIES)

ee PREVIOUS FLIGHT/STANDARD
SHAPING CRITERIA

ee SODB

PAYLOAD DEFINITION
ee PIP
ee DRAFTPIP ANNEX

PRELIMINARY CAP

SUPPORT SYSTEM CAPABILITIES

ee GROUNDSTATION BASELINE
e COMMUNICATIONS
SATELLITE CAPABILITY

OPERATIONAL CAPABILITIES

ee STANDARD PROCEDURE AND
TECHNIQUES

ee  PREVIOUS FLIGHT (MISSION
SPECIFIC)

PRODUCT REQUIREMENTS AND
ASSOCIATED SCHEDULES

SECURE FLIGHT CONSTRAINTS

CONCEPTUALF

PRODUCTION INITIALIZATION
PACK -

REQUIRE-
MENT
ANALYSIS
AND
INTEGRATED
PROFILE
DESIGN

® STANDARD GROUNDRULES AND
CONSTRAINTS .

® FLIGHT SPECIFIC GROUNDRULES
AND CONSTRAINTS

® ONORBIT PROFILE SCENARIO -}

® ASCENT SHAPING CRITERIA

® MASS PROPERTIES (SODS AND
CONSUMABLES)

® PAYLOAD REQUIREMENTS
ee DEPLOYMENT RAAN
ee THERMAL/ATTITUDE
. e SENSOR
e POWER (LIFETIME)
ee WEIGHTS

ee CONTINGENCY CAPABILITY
® ORBITER SHAPING CRITERIA
ee LIGHTING FOR LANDING
ee EXTENSION DAYS
ee ALTERNATE LANDING SITES
® SWBASELINE
® STANDARD DATA/PRODUCTS
ee SEPARATION PROCEDURES
ee RENDEZVOUS PLAN
® SECURE LIMITATIONS
® SPECIAL QA REQUIREMENTS

® REQUIRED PRODUCT LIST AND
ASSOCIATED SCHEDULE

B -

HT DESIGN PHASE

EXTERNAL PRODUCT
DELIVERIES

o FINAL
PROFILE
GENERATION

¢ PRODUCT
GENERATION

e QA

CFP DATA PACK (INCLUDES
FLIGHT SPECIFIC G/C)

 CAP INITIALIZATION TAPE

CIR PRESENTATION

oo ASCENT PERFORMANCE

oo TRAJECTORY (ASCENT -
DESCENT)

ee CONSUMABLES

ee MASS PROPERTIES

ee FEASIBILITY ASSESSMENT

ee 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 INTERRELATIONSHIP
WITH THE FLIGHT DESIGN PROCESS |
ee  MANIFESTING
ee F|IGHT HARDWARE
e FLIGHT SOFTWARE
e 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 INTERRELATIONSHIP (ASCENT, DESCENT, CONSUMABLES, ETC.)
ee CRITICAL PATHS/MILESTONES/PRODUCTS

¢ KNOWLEDGE OF FLIGHT DESIGN COMPUTER TOOLS
ee CAPABILITIES
ee [IMITATIONS
e¢ TURNAROUNDS




FLIGHT DESIGN MANAGER SPECIFIC RESPONSIBILITIES - Continued

INTEGRATION OF EXTERNAL REQUIREMENTS INTO A SET OF FLIGHT DESIGN GROUNDRULES
AND CONSTRAINTS

e CARGO REQUIREMENTS

e® STS CAPABILITIES

e 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 LEVELI
ee DIRECTORATE
ee¢ FLIGHT DIRECTOR
ee DESIGN ENGINEERS
ee PARA-ENGINEERS
e CONTRACTORS
oo NASA CENTERS

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



FLIGHT DESIGN MANAGER SPECIFIC RESPONSIBILITIES - Concluded

FLIGHT REPRESENTATIVE IN REAL-TIME (SPAN)

RESPONSIBLE FOR TRAINING OF “NEW" FLIGHT DESIGN MANAGERS
e¢ FLIGHT INTEGRATOR
ee ONTHE JOB TRAINING



ASCENT FLIGHT DESIGN OVERVIEW

GLENN VENABLES
MDTSCO / DM3
MAY 1585
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MDTSCO-HOUSTON.

ASCENT FLIGHT DESIGN OUTLINE

PAGE
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MDTSCO -HOUSTON

s o

ASCENT FLIGHT DESIGN GOALS

MAXIMIZE QUALITY TO ENSURE FLIGHT SAFETY

MINIMIZE RECONFIGURATION COSTS

o MINIMIZE THE NUMBER OF PRODUCTS

o MINIMIZE INTERRUPTIONS

o MAINTAIN STABLE LEVEL OF PRODUCTION

o STANDARDIZE PRODUCT DESIGNS

MAXIMIZE RESPONSIVENESS TO NSTSPO MANIFESTING

MAXIMIZE EFFECTIVENESS OF STS OPERATIONAL CAPABILITY

J
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OVERVIEW OF ASCENT FLIGHT DESIGN

DATA BASE INPUTS

MANTFEST/ ONBOARD
CONCEPTUAL [—> OFP > OFP >  SOFTWARE > FLIGHT | —3{POST-FLIGHT
DESIGN DESIGN PRODUCTION VERIFICATION SUPPORT ANALYSIS
NEW REQUIREMENTS PRODUCT OUTPUTS
DEVELOPMENT AND |
VERIFICATION T
TIME

.

MDTSCO -HOUSTON MCDONNELL DOUGL:@_

CORPORATION

; 4




DM3 1985 MDTSCO STAFFING*

ANALYSIS** | PRODUCTION
MANIFESTING/CFP DESIGN I OFP PRODUCTION 9 +(4 BTD)
NOMINAL I-LOAD DESIGN i _PRODUCTION ENGINEERING 4 +(4 BTD
RTLS/TAL I-LOAD DESIGN 4 DATA BASE/SOFTWARE REAMTS 3
AOA/ATO I-LOAD DESIGN i . 16 +(8 BTI)
SOFTWARE VERIFICATION i |
FLIGHT SUPPORT 3
RANGE SAFETY ANALYSIS 4
27

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

J

MDTSCO-HOUSTON. MCDONNELL DOUGL‘%‘
: L

CORPORATION

i
] v . ' . v
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ASCENT FLIGHT DESIGN DATA BASE INPUTS

LT , .
YE6H TITER SODS: | LEVEL A GROUNDRULES:
OFFICE FoP
WEIGHTS | LAUNCH DATE
MPS INVENTORIES LAUNCH TIME
SRB'S ABORT OR NOMINAL SHAPED
SSME'S MECO TARGETS
LAUNCH DATE ' ABORT SITES
ASCENT WINDS  ABORT MODE BOUNDARIES
INCLINATION SODBQSSUMPTIONS e
VEHICLE STACK : DATA
THROTTLE SETTINGS | | SSME/OMS/RCS ENGINE MopeLst_CFFICE
SOFTWARE BUILD DATA SSME/OMS/RCS CONSTRAINTS
ASCENT AERO ——> BASE <« VENT MODELS
QBAR VS MACH AERODYNAMICS
ALPHA CONSTRAINT IMRB : -
QBAR * ALPHA VS MACH R
ELEVON SCHEDULE ONBOARD SOFTWARE DEFINITION
THRUST STRUCTURE
. DEFORMATION
- PRODUCTS : _ SOFTWARE TOOLS : SOFTWARE
‘ — - DEVELOPMENT
P - SVbs BRANCH
RFSMAT ' ADS
ABORT TARGET LINES SYSTEMS
ABORT CG DATA t ABORT MASS PROPERTIES DIVISION
P

MCDONNELL DOUGLAS

NOTE: INPUT ICD HAS IDENTIFIED 5000 PARAMETERS REPRESENTING Corrorarion
1.5 MILLION DATA WORDS. 6
!




ASCENT FLIGHT DESIGN SOFTWARE TOOLS

RTLS MeCO UNE

T.‘\L MASS
- AL GMYS DUMPS
TAL FARCE T LINE
TR GRS MASS
-TALRTFTAL RGTAL
O ROUNDER"

‘6C BIAS
-l CAL FICKER
- MASS RE TRIM
-ROMSATQ FROC
-404A QMS 172 BURN ITER
FACA OS2 DTM/ETG

- 1IC0 DATA DICTIONARY

- DICTIONARY OF REQD PROC INP.

ASCENT
QA

ILOAD QA
=VERIFY PLOTS
~TRAJ SUMMEARY

S
o UNIVAC HOST ADS CCMMAND INTERPRETER
® ~75% PROGRAMS ARE STAND-ALONE DXEC o
® ADS EXEC - LEVEL A REQMTS ONLY oS
P——— MDELAY" ———
r1 SBAULANON DATABASE PRODUCTS
INTERFACE EXEC
FSVDS - SIM.MDDE -PNST-MCCO EVENT TABLT
SORT - SRO PRE~PROC ‘DETAILED MNVR TABLE
LGPs -3VDs -AF TERBURN PRE--SANK DATA
SHAPER =S0RT - COMM DATA
L CARD ~SHAPER - 6-D RUN QA SHEET
_ARD :4123 %'rzc)r; Dé\TYE/Sl')ATE INIT *EQE{', c!;oagzrs
T T, ' -MASS PROPERTI - GROUND TRACK
,an‘:RA(T REUT PRO "REFSMATS - -D--TAPE
L ET/5RB - ADBASE L TAL ONBOARD DISP
- SODS DATA -STD TRAJ DISP
-S0DB DATA - ONBOARD DS TIC MARKS ~
- GROUND RULES/CONSTRAINTS - AP CONSUMABLES
e - ILOAD ELT - ONBOAKD DISP
T HILOADL WORKSHEET - FLIGHT DATA FiLt:
A DESIGN F ILOAD SEARCH ] - MDDE BDRY VEL
- ILGAD COMPRESSOR - STUCK THROUTTLE
RILS MASS - AERO . - HDOT LMIT i
R1LS LUMPS [ WIND B ~ CONDITIONS @ LT SEP
RIS oD - AM% UTIUTYI ~ TAL ONBOARD DISP
S | f o ———

- PLOTIILE CONVERSIONS

- DOVINRANGE /CROSSRANGE

-PRCPACGATCR

- CURVE FITTING

- CARPET PLOTS

- PRESENTATIONS

- AT COVER BAR CHART
MVIC

L PERT,/CPA

F FUNCTION

- ACCESS TQ MATHPACK

MISC.
PC
PROGRMS

MDTSCO -HOUSTON,

MLCO STATE . ~QUAC PLOT - ACCESS TO STA TPACK
L S LG SRR e
ENGINE GUT ILOA c ~ILOAD FiL -PLGTFILE DUMP/CO!
s E U LEBDHROC - PLOTFILE CONVERTER
-ARCRT SHAPING Siv QA D 0T
- NOK ILOAD 28 ot
- GROUMBTRACK,
L TAEDIS p
/)é\‘
MCDONNELL DOUGLAS
Lconponnnom
@ R




PROCESS DESCRIPTIONS

J

MDTSCO-HOUSTON. MCDONNELL DOUGL@‘
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MDTSCO -HOUSTON.

MANIFESTING-/ CONCEPTUAL DESIGN
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CONCEPTUAL DESIGN FUNCTIONS

0 CONTINUALLY REPORT PERFORMANCE MARGIN/PAYLOAD LIFT CAPABILITY.

¢ 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 PERFORMANCE
AND LAUNCH PROBABILITY.

o 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

¢ 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 DOUGL@_




CONCEPTUAL DESIGN FUNCTIONS (CONT.)

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

MISSION,

o DRIVERS:
- 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)
NEW ENVIRONMENT MODELS (EX AERO, SSME)
e OUTPUTS:

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

AND PRODUCTION
~ ADDITIONAL ONBOARD AND GROUND SOFTWARE VERIFICATION

0 EVALUATE RANGE SAFETY AND SRB/ET DISPOSAL CONSTRAINTS AS REQUIRED AND FEED DATA BACK
INTO THE CFP G & C.

o DRIVERS:
- NEW INCLINATION
- STANDARD VERSUS DIRECT INSERTION
- DIRECT INSERTION APOGEE ALTITUDE

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

/
MDTSCO -HOUSTON. MCDONNELL DOUGL‘@‘
L
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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.

¢ DRIVERS:
- FIRST DIRECT INSERTION

NEW INCLINATION

- WTR | ~

017 RTLS/TAL WEATHER ALTERNATE CAPABILIT

CENTAUR

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

/
MDTSCO-HOUSTON MCDONNELL DOUGL@‘
L
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AFSIG

BARS

NIIN

FDRD

FLIGHT

DESIGN
MANAGER

ORBITER
DESIGN
CONSTRAINTS

WEIGHTS

MANIFESTING / CONCEPTUAL DESIGN PROCESS

CONSTRAINTS,
WEIGHTS,
MODELS

MANIFEST

GROUNDRULES,
OMS/RCS
LOADINGS

MDTSCO-HOUSTON,

SUPPORT
REQUIREMENTS-
CIR, MICB,
FOP, BARS...
DESIGN
] orriat PERFORMANCE
ASCENT
W
Pl [MIssIon status summary:
it ANALYZE ALT. SOLUTIONS.
PREPARE RECOMMENDATIONS
DATA
EVALUATE
STANDARD
og}%gﬁg PERFORMANCE REPORTS,
S| BRIEFINGS,
SUBMITTALS
NEW REQMTS |
REPEAT AS REQUIRED ~| FOR COMPLEX
‘ MISSION

.

MCDONNELL DOUGL@;
L,

CORPORATION



OFP I-LOAD DESIGN

/
MDTSCO -HOUSTON, MCDONNELL DOUGLL@_

CORPORATION
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PROCESS FOR I-LOAD CR CREATION

® MISSION DEFINITION CR (OCCURRENCE SELECTIONS)

o NEW OCCURRENCE CR

SPF IMRB
I-LOAD
UNIVAC
OCCURRENCES| 17, oap
DATA BASE
PRELIM.
GROUNDRULES et | I,ELéQ
& CONSTRAINIS 1-LOAD
5 STANDARD I/L-Tgaa--i> DESIGN /
OCCURRENCES VERIFICATIO*
GNC
I-LOADS
ENVIRONMENT
S| DATA BASE

0ASCB
APPROVAL

MDTSCO -HOUSTON,

708
I-LOADS

1-LOAD
S N
CREATION
FINAL
1-LOAD <
ELEMENT I-LOAD
AUDIT

FLIGHT
I-LOAD
RELEASE

/
MCDONNELL DOUGL&
L

CORPORATION




MOTSCO-HOUSTON

S

be ‘II'\ . .

ASCENT I-LOADS REQUIRED

95

(KUBIAK /
EH2)

NAVIGATION
(POCKLINGTON / DM3
N =173

80

1 & 2 STAGE
FLIGHT CONTROL

(MCSWAIN / EH2)
N = 382

70

FOR DESIGN / VERIFICATION .

20

GUIDANCE & TARGETING
(HENDERSON / DM3)

N = 708
25

30

40 -

45
50

N TOTAL = 1419

}

J

MCDONNELL DOUGLAS X

CORPORATION
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| : TYPICAL OFP I-LOAD DESIGN PROCESS FOR NEW MISSION

ELAPSED TIME, WEEKS
6 8 10 12

" 1 1 [| " [ 1 ]
' L v | T | v |

0ASCB
kil

- ™

C o

e

O =0

e

DATA | INTEG |PREP T
BASE oA 1L R

NOMINAL ?NOM
‘ 1ST & 2ND 0MS

‘ e 3-DOF DESIGN
ADAPTIVE ; ;
GUIDANCE 7 ‘ e 6-DOF VERIFICATION

\
FIRST STAGE T

ENGINE-OUT
PRTLS
7 \ 4
TAL TAL
PRIMARY WX ALT
VvV ,
l CRITICAL PATH NI
(PRIMARY AOA SITE
DATA SENT TO RI AOA WX ALT 1 AOA WX ALT 2
‘ (NOT I-LOAD) (NOT I-LOAD)
DATA SENT TO DM5 ENTRY ”—\X//
MDTSCO-HOUSTON, MCDONNELL DOUGLAS

CORPORAYTION
| 1
1 * ' s
"




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

ELAP%FD TIME, ﬂFEKS

0 1 2 5 6 7
1 | | 1 1 1 | |
| I | | | | I i
SODS 0ASCB
{ m ﬂ
DATA
BASE
SELECT STD
I-LOADS
COMPUTE MIS
DEPEND. I/L
INTEGRATED
~'___A
PREPARE AS(
I-LOAD CR

PRODUCE 0/B
DISPLAY DATA

PREPARE 0/8|
CRT I/L

EI DATA SENT TO RI
DATA SENT TO DM5 ENTRY
MDTSCO-HOUSTON, MCDONNELL DOUGLAS

CORPORATION

| 17
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FIRST STAGE

SECOND STAGE

OMS INSERTION

MAJOR DESIGN ‘CONSTRAINTS FOR NOMINAL I=LOADS

DESIGN CONSTRAINTS

DYNAMIC PRESSURE (Q) VERSUS MACH
Q X ALPHA VERSUS MACH

Q X BETA =10

ALPHA = 20 AFTER MAX Q

MAXIMIZE PERFORMANCE

THROTTLE VERSUS ALTITUDE

MECO TARGETS
ORBIT PARAMETER TOLERANCES

(HA, HP, PERIOD, INCLI, NODE)
DELAYED OMS CAPABILITY

" DYNAMIC DRIVERS THAT HAVE NOT ATTAINED OPS MATURITY

MDTSCO -HOUSTON

DRIVER

WING LOADS; LAUNCH PROBABILITY*
WING LOADSS LAUNCH PROBABILITY*
WING LOADS*

ET HEATING

PAYLOAD*

SSME NOZZLE

ET DISPOSAL®
PAYLOAD

SYSTEMS PROBLEMS

/,
MCDONNELL DOUGL\\@_
E L

ooooooooooo



RTLS

TAL

* DYNAMIC DRIVERS THAT HAVE NOT ATTAINED OPS MATURITY

MDTSCO-HOUSTON,

a

MAJOR DESIGN CONSTRAINTS FOR RTLS/TAL I-LOADS

DESIGN CONSTRAINTS

® ET SEP: @< 10 PSF

MPS < 27

ALPHA = -40

BETA = 0°

PITCH RATE = -,259/SEC
FLIGHT PATH = 0°

RANGE - VELOCITY (RV) LINE
RV LINE + PLANE

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

ET SEP:

ALTITUDE = 330,000 FT
FLIGHTPATH = Q°

RANGE - VELOCITY (RV) LINE
INERTIAL PLANE

RV LINE + PLANE

@ VELOCITY TO ROLL HEADS-UP

DRIVE

——

SAFE ET SEPARATION

n
n

n

GRTLS PULLOUT, ENERGY

ET DISPOSAL

CREW MONITORING
SSME PLUME HEATING
FLIGHT SAFETY

ENTRY HEATING, ENERGY

n n n

ENTRY CROSSRANGE CAPABILITY
ET DISPOSAL

ET HEATING

,
o
L

MCDONNELL DOUGL
ooooooooooo




AOA

ATO

OMS/RCS DUMPS

MAJOR DESIGN CONSTRAINTS FOR AOA/ATO I-LOADS

DESIGN CONSTRAINTS

COMMON AOA/ATO OMS-1

EI TARGET LINES - RANGE, VELOCITY, ¥
STEEP AND SHALLOW TARGET OPTIONS
FOR POSSIBLE MECO ENERGY STATES

AND SYSTEMS PROBLEMS

COMMON AOA/ATO OMS-1' |
TARGET OPTIONS FOR ALL POSSIBLE
MECO ENERGY STATES

DELAYED OMS-1 CAPABILITY

C6 ENVELOPE

LANDING WEIGHT

TANK LANDING CONSTRAINTS
SINGLE-SSME ROLL CONTROL

* DYNAMIC DRIVERS THAT HAVE NOT ATTAINED OPS MATURITY

MDTSCO -HOUSTON,

DRIVER

MISSION CONTINUATION

ENTRY PERFORMANCE, HEATING

VEHICLE RETURN FOR MULTIPLE
FAILURES

MISSION CONTINUATION
MISSION CONTINUATION

SYSTEMS PROBLEMS

CONTROLLABILITY
STRUCTURE

STRUCTURE
CONTINGENCY CAPABILITY

MCDONNELL DOUGLAS

CORPORATION

. '



CATEGORY NAMES

ASCENT I-LOAD CATEGORIES (017)

ASCENT ATO DUMP CONTROLS

ASC ABORT PRIME LANDING AREA SPEC
RTLS/TAL GUID TARGETS - NAV AREA
RTLS/TAL GUID TARGETS - NAV AREA
RTLS/TAL GUID TARGETS - NAV AREA
RTLS/TAL GUID TARGETS - NAV AREA
RTLS/TAL GUID TARGETS - NAV AREA
SSME PITCH PARALLEL DISCRETE
RTLS FUEL DISSIPATION

MISSION UNIQUE MASSES

PSEUDO MECO TARGETS

MISSION DEPENDENT RENDEZYOUS
FIRST STAGE ELEVON ANGLES

FIRST STAGE TREF

SECOND STAGE TRIMS

VARIABLE 1Y

FIRST STAGE NOMINAL

FIRST STAGE ENGINE-OUT

FIRST STAGE THROTTLE SCHEDULES
FIRST STAGE AGT

MDTSCO -HOUSTON,

NUMBER
1-LOADS | MAJOR DRIVERS

4  OMS LOAD, “PRESS” PERFORMANCE
2 ABORT SITE

13 ABORT SITE, WEIGHT, SEASON

13 ABORT SITE, * L

13 ABORT SITE, g

13 ABORT SITE, * -

13 ABORT SITE, " "
1 NONE |
6  SRB SEP CONDITION, THRUST/WEIGHT

13 WEIGHTS OF ORBITER, PAYLOAD, ET, OMS, RCS, MPS
4  MNOMINAL VERSUS ABORT SHAPE
3 RENDEZVOUS MISSION

16 VEHICLE
1 SRB, SEASON, THROTTLE PROFILE

16 MASS PROPERTIES
2 VARIABLE 1Y

157 VEHICLE, SEASON, INCLINATION

88  VEHICLE, SEASON, INCLINATION

13 VEHICLE, SEASON, INCLINATION, PERFORMANCE
4 VEHICLE, SEASON, INCLINATION

7/
MCDONNELL Douau@__
L

di]

CORFORATION
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~ASCENT T-LOAD CATESORIES (017) - CONCLUDED

‘ NUMBER

CATEGORY NAMES [-LOADS MAJOR DRIVERS
SECOND STAGE AOA/ATO TARGETS 5 ABORT MECO TARGET
SECOND STAGE MECO TARGETS 3 STANDARD VS DIRECT INSERTION, INCLINATION
SECOND STAGE 1Y 16 INCLINATION
SECOND STAGE SSME POWER 7 SSME POWER LEVEL, PERFORMANCE
SECOMD STAGE RTLS 1 PERFORMANCE
POST-MECO AOA 122 ABORT SITE, ORBIT ALTITUDE, MECO TARGETS, VAR 1Y,

INCLINATION
POST-MECO NOMIMAL 6  MECO TARGETS, ORBIT ALTITUDE, INCLINATION
POST-MECO ATO 9 ~ MECO TARGETS, INCLINATION, AOA TARGETS
CONTINGENCY RCS DUMP 1~ RCS LOAD, WEIGHT, CG
ATO PRE MECO DUMPS 3 OMS LOAD, MAX MECO UNDERSPEED
CONTINGENCY OMS DUMP 1  OMS LOAD, WEIGHT, CG
SRB SEP BACKUP TIME 1 SRB
RTLS POST MECO DUMPS 1  RCS LOAD, WEIGHT, CG
RTLS PRE MECO DUMPS 3 OMS LOAD, WEIGHT, CG
TAL POST MECO DUMP 1 RCS LOAD, WEIGHT, CG
TAL PRE MECO DUMPS 3 OMS LOAD, WEIGHT, CG
TAL ENTRY & AFT RCS DUMP 2 RCS LOAD, WEIGHT, CG
T0 BE DELETED, PART 1 16 NONE
T0 BE DELETED, PART 5 7/ NONE
FIXED I-LOADS - BORDANO 12 DESIGN DEPENDENT
FIXED I-LOADS - BORDANO, CONTD 48  DESIGN DEPENDENT
FIXED I-LOADS - BORDANO, CONTD 45 DESIGN DEPENDENT :E;:/
TOTAL 708 (42 CATEGORIES) Zieaon

i
*
’ .

@ - ®



GROUPINGS OF STANDARDIZED ASCENT/ABORT I-LOADS

A
n NON-STANDARD
3.8%6 MISSION UNIQUE I-LoAps 2
5
NOMINAL OMS N
o MECO TARGETS = £
e INCLINATION 10 A OMS DUMPS 18 2.5
e ORBIT ALTITUDE B MASSES 13 1.8
A+B 31 7.3
N =282 .
39.89%
FIRST STAGE
80 e ORBITER 20
RTLS/TAL o INCLINATION
e INCLIN S i
o WEIGHT .

LOADS CONSTRAINTS

75

N =131 25

18.5%
AOA/ATO

o INCLINATION
e MECO TARGETS
¢ LANDING SITES

70 Jo

MISSION
INDEPENDENT
“CONSTANTS"

65 35

40 N TOTAL = 708
N = NUMBER OF ASCENT/ABORT

55 5 45 GUIDANCE I-LOADS

Yy

MDTSCO -HOUSTON. MCDONNELL DOUGL&
L

CORPORATION
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DRIVERS TO ASCENT/ABORT I-LOADS

[-LOADS FIRST | SECOND | OMS 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
INCLIMATION X X | X X { X | X X
PERFORMANCE X ' | X
STANDARD VERSUS
DIRECT INSERTION X X X
ORBIT ALTITUDE X
MASS PROPERTIES X X
0MS/RCS LOADS
ABORT SITES X1 X | X

MDTSCO -HOUSTON

MCDONNELL DOUGLAS

H
»
v

CORPORATION
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. FANTFEST SUMMARY FOR 61-H &-37) THROUGH 91-T (STS-101) ‘
(JUNE 1986 THROUGH SEPTEMBER 1989) -

NON-DOD

5

85

89

~
A
£

1m’,

ETR
28% / 160 NM
N = 45

55

N TOTAL = 62

MDTSCO-HOUSTON

TOTAL

93 5

WTR
NON-DOD
N=28

85,

80

NON-DOD

s N = 54

3

70

45

50

N TOTAL = 75 /

M

/
MCDONNELL DOUGLAS Yy,
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FIRST STAGE STANDARD I-LOADS SETS - ETR

DESIGN CONSTRAINT TRANSTTION |
SUMMER APR, MAY, WINTER
ORB__JINCL, | QBAR [ @-ol* | MAY 15-0CT 15 0CT,NOV NOV_15-APR 15
099,102 | 28° | Tps790 |-2900 |43 y1-p.1 T 41-c.2,* W y1-p.3,%
099,102 | 570 | TPS790 |-2900 28! 41-6,1 |2 y41-A.3,* 201 eNR
103 | 28° | 660 |-3500 |3541-p.2,¢ |30 owR Mis1-p2,r
103 | 57° | 660 |-3500 |—SIcomPLETE |41 R M 46,2,
099 | 280 Fglg”F 3500 231 51 o1 ¢NR Ml 51-g,1
099 | 49° FglgUF 3500 |-0S| 51-F,2 B 51-F 1 B cnR
099 | 570 Fglg“F 3500 |_7S| oWR T CNR Ml CNR
102 | 280 | FL/DTO | _=zugg | _8Sis5y-1-pro 8T ¢y 8WITBS FOR 61-C.1
a0 I R TBS FOR 61-C
102 | 570 | FL/DTO f 3500 [_9S| cpR I 1S FOR 61-A,2 |—W
TPS 790 ko R
099,102 | 950 | g19  |-3009 |.10S | 107 | 10M
103 100 TBS TBS TBS
099,102 | =0 115 1T 10
’ 57 819 |-3000 TBS TBS
103,104 L ,

CORPORAVION

CNR - CURRENTLY NOT REQUIRED

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

ALTITUDE (N.MI.)
NOMINAL

# MECO 1 = 28,59 1 = 49,50 1 = 57,00
1 STANDARD 130.0

2 STANDARD 153,5

3 STANDARD 160.0

I STANDARD | 165.0

5 STANDARD 1135.0
6 STANDARD ,175.0
7 STANDARD 190.0
8 DIRECT INS, | 186.0

9 DIRECT INS, - 190.0
10 DIRECT INS. 250,0

/
MDTSCO -HOUSTON, MCDONNELL DOUGL@_
L
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MDTSCO - HOUSTON.

N

PRTLS STANDARD I-LOAD SETS - ETR (KSC LANDING, 28.5°-57°)

PITCHDOWN

ET SEP GRTLS TARGETS PRTLS I-LOADS
WEIGHT RV ALTITUDE RV @ ALTITUDE FUEL
(Q=7.5PSF). |PPD, MECO | @PPD DISSIPATION

LIGHT “DE FACTO"” | SEASONAL A/R A/R STD
<244 K STD |
HEAVY “DE FACTO"” | SEASONAL A/R A/R STD
>244 K STD
LIGHT STD SEASONAL A/R* A/R* STD
200-220 K |
HEAVY STD SEASONAL A/R* A/R* STD
220-245 K

SUPER HEAVY STD SEASONAL A/R* A/R* STD
245-251 K

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

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

MCDONNELL DOUGLAS

CORPORATION

®




‘ | |
N L3

TAL STANDARD I-LOAD SETS - ETR .'

# INCLINATION | LANDING SITE
DAKAR MORON ZARAGOZA
1 28.5° | X* X,* N/A
2 49.5° A X X
3 s | NIA X,* X,*

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

i

/
MDTSCO -HOUSTON, MCDONNELL DOUGLI&\
L

CORPORATION
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f\‘ N\
. AOA/ATO STANDARD I-LOAD SETS - ETR
NOMINAL ORBIT LANDING SITE

# JINCLINATION| MECO ALTITUDE (N.ML.)

EDWARDS |NORTHRUP | KsC
1 28° STANDARD 120-150 TBS TBS TBS
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° DIRECT INS. 100-200 N/A X X
6 57° STANDARD 120-150 N/A X N/A
7 57° STANDARD 150-200 N/A X N/A
8 57° DIRECT INS. 100-200 N/A TBS N/A

X -1-LOAD COMPLETE _
N/A - NOT APPLICABLE DUE TO CROSSRANGE LIMITATIONS

MDTSCO -HOUSTON

/
MCDONNELL DOUGL@_
|

CORPORAVION
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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:
@ FIRST STAGE SEASONAL DESIGNS FOR "OPS”
8 ANALYSIS TO STANDARDIZE RTLS PPD I-LOADS
® UNIQUE MISSIONS (ALTITUDE, INCLINATION) NOT IN THE INVENTORY

¢ WIR

6 AVAILABILITY OF STANDARD I-LOAD OCCURRENCES IS THE KEY TO RESPONSIVENESS IH
SUPPORTING NEAR-TERM MANIFEST CHANGES.

Yy

MCDONNELL DOUGL@___
L

MDTSCO -HOUSTON,
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FIRST STAGE STANDARDIZATION ISSUES.

@ FIRST STAGE DTO'S PLANNED ON INSTRUMENTED 0V-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 INTERMAL 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 QxALPHA ARE A CONCERN.

9 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 Q (2000-4000 LB ETR PAYLOAD HIT).

/
MDTSCO -HOUSTON, MCDONNELL DOUGL:@;
i
‘ x . . * . 3 B .
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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 @ ARE TBD,
e 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 DOUGLAS

CORFPORATION
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OFP PRODUCTION

/
MDTSCO -HOUSTON - MCDONNELL DOUGL&
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OFP PRODUCTION PROCESS

o DM 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 I1-LOAD VERIFICATION

PLOT TAPES AS INPUT.
STD PRODUCT

NO

SELECT
STANDARD
PRODUCT

I-LOADS _| 6-DOF SVDS
—> I-L0AD

VERIFICATION

EXECUTE
PRODUCT © QUALITY PRODUCTS
POST- 2| ASSURANCE =

PROCESSORS

\

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

MDTSCO -HOUSTON.

MCDONNELL DOUGL@‘
L
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EXAMPLE OF ASCENT PRODUCT SCHEDULES FOR STS-51L
MEMBER NAME STSSIL
51-L(31)
PAYLOADS:HS376, REFLT/PAM-D, TDRS-D/IUS EOM:KSC
FSW:017 DURA:4 DAYS
VEHTCLE:ov-104 " g
HORK | .

STATION | KEY MILESTONE PRODUCTS iﬁgggiéﬁggfg%§oni§ 2 §icoa§§§£%oui é { RESPONSIBLE I ORGI
___________ —_— —— | ——| MDYy _| | M DDsYY_| —
ASAB104  |ADA S/V AT EI (I-LOAD VERIFICATION) 5H| 201 05/09/85 |16K/- 28 2 | MCADAMS DM32
ASABLOG | ONBOARD DISPLAY INPUTS-ASCENT ABORT  5H| 187| 05,23/85 |13k, o] 3 | R. DAVIS  [Dn32
ASAB143  IRTLS ET SEP COND. FOR DM5 VERIF. sH| 187| 05/23/85 |13k, 0 2 | R DAVIS |32
ASABl4G  |TAL ET SEP COND. FOR DM5 VERIF. si| 187| 0s/23/85 [13k/ of ‘2 | R. DAVIS  [DN32
ASAD1G5  |TAL WX ET SEP COND. FOR DM5 VERIF. sH| 187| 05/23/85 [13k/ 0 | 2 | R. DAVIS  |Di32
ASABI47  IDISPLAY I-LOAD CR sH| 180] 05/30/85 |a2k/ o '3 | R. DAVIS  [DH32
ASABL0S  |FLIGHT DESIGN I-LOAD REVIEW -ASAD 5T| 175| 06/04/85 |16k, 2| 0 | R. DAVIS  [pH32
ASABL0S  |I-LOAD CR APPROVAL sH| 173| 06/06/85 |16ks  of 0 | R. DAVIS  |oM32
ASAB107  |ATO S/V FOR DEORBIT TGT GENERATION si| 159| 06,2085 |1ek/+ 14| "2 | R. DAVIS  |DM3Z
ASABI10  |PRIME AOA S/V FOR FDF PRE-BANK TBL 5H| 145 07/05/85 [16k/+ 28] "2 | R. DAVIS  [DH32
_ASAB3G  |OMS TARGET TABLE FOR AOA PRINE - 5H| 165| 07/05/85 |16k/+ 28] "4 | R. DAVIS  [DM32
"ASABIS9 _ [AOA S/V AT EI FOR IST WX - DM5 VERIF.  5H| 145| 07/05/85 [16k/+ 28] "2 | R. DAVIS  [DM32

®




ASAB126

- - - ——
———— - ———
- - ———
-————— -
P T T pepp——
- —

ASAB125 3
ASCT132

D T T p——

EXAMPLEQNTINUED)

ARD LAUNCH HOLD TABLE 5H] 145| 07/05/85

RTLS HDOT LIMIT AT SRB SEP SH| 145| 07/05/85
ADA S/V AT EI FOR 2ND WX - DM5 VERIF.,  5H| 131| 07/18/85
WX ALT AOA S/V FOR FDF PRE-BANK TBL  S5H| 124| 07,25/85
FDF-OMS CREW CHART FOR 2ND HX AOA 5T| 119] 07/30/85
FDF-RTLS PITCH AROUND 5T| 119 07/30/85
FDF-PRIME AOA & ATO sT| 119 07730785
FDF-EARLY AOA TO 1ST WX ALT SITE 5T| 119] 07,3085
FDF-EARLY AOA TO 2ND WX SITE 5T| 119| 07/30/85
FDF-0MS CREW CHART FOR 1ST WX A0 5T| 119] 07/30/85
FDF-FINAL ASC. HODE BOUNDARY VELOCITIES 57| 119| 07/30/85
FDF-OMS CREM CHART TO PRINE 5T| 119 07/30/85
FDF-OM5 TGT TABLE FOR AOA T 15T WX ALT 5H| 117| 08/01/85
FDF-OMS TGT TABLE FOR AOA TO 2HD WX ALT 5H| 117| 08/01/85
FDF-OMS TGT TABLE FOR PRINE AOA 5T| 91| 08/27/85
PRIME AOA EI-5 COND. FOR DMS54D-TAPE  SF| 67| 09/20/85
RTLS ET SEP COND. - DM5 D-TAPE 5F| 67| 09,20/85
EARLY TAL OPS-3 COND. - DM5 D-TAPE 5F| 67| 092085
D-TAPE & UG FOR E.0. AT L/0 RTLS sui 51| 10,0785
D-TAPE AND UG FOR EARLIEST AOA 5M| . 51| 10/07/85
D-TAPE AND UG FOR EARLIEST TAL 5M] 51| 10,07/85
1-LoAD AUDIT T 5T| 35| 10/22/85
FDF-RTLS STUCK THROTTLE PERF. 5F| 33| 10/25/85
ARD BIAS TABLE SF|+ 28] 01,27/ 1
[FOP INPUTS — ASCENT SH| 264| 05/07,85
SODS - ASCENT SHAPING . sH| 250| 03/21/85
NOMINAL OMS DELTA V'S & STATE VECTOR  5H| 215| 04r25,85
SPE_MATH MODEL DATA ASCENT 5F| 205| 05/03/85
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EXAMPLE (CONCLUDED)

I-LOAD CR-NOM ASC & 1ST STAGE E 0. 5H| 187| 05723785

SPF COLDSTART DATA - ASCENT “5H| 187| 05/23/35
ONBOARD DISPLAY INPUTS-NOM. ASCENT  5H| 187| 05/23/85
FLIGHT DESIGN I-LOAD REVIEW - INPUTS  5H| 180| 05/30/85
DISPLAY I-LOAD CAR o 5H| 180| 05/30/85
I-LOAD CR APPROVAL 5H| 173| 06/06/85
SPF ANAL. DATA (A THRU E) sH| 159| 06,2085
6-DOF TAPES FOR APU/HYD. CONSUM. ANAL. 5H| 159| 06/20/85
MCC DISPLAY INPUTS (MSK FORM REQ) 5H| 145] 07/05/85
MCC TRAJ INPUTS-ASCENT (SP & MEDCV)  5M| 127| 07/22/85
MCC DISPLAYS WITH TRAJ INPUTS sm| 120 07,29/85
NOMINAL ASCENT DATA (A THRU E) 5T| 119| 07/30/35
COMM. COVERAGE-ASCENT 5T| 119] 0730785
D-TAPE AND U FOR NOM. ASCENT 5F| 53| 10,0485
SONIC BOOM FOOTPRINT - ASCENT sH| 47| 10/10/85
NOMINAL ASCENT RANGE SAFETY TAPE  5F| 38| 10/18/85
DISPERSED AND ABORT ASCENT RS TAPE 5F| 38| 10/18/85
SRB RANGE SAFETY TAPE 5F| 38| 05/20/85
ET RANGE SAFETY TAPE 5F| 38| 05/20/85
RANGE SAFETY DOC. " sF| 38| 05/20/85
FRR PRESENTATION INPUTS - ASCENT sT| 35| 10/22/85
FLT READINESS STATEMENT sT| 35| 10/22/85
I-LOAD AUDIT “5T| 35| 10/22/85
R-20 DATA PACKAGE (A THRU D) 5F| 33| 10/25/85
NOMINAL DATA FOR MSFC su| 28| 10/30/85
CG HISTORY FOR TRW BET " su| 28| 05/20/85
PAO DATA (A THRU C) “su| 28| 10/30/85
COLLISION AVOIDANCE DATA 57| 15| 05,2085
"""""""""""" 5| 7| 05/20/85_
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PRODUCT DESCRIPTION

MAJOR CATEGORY DESTINATION SPECIFIC 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/ATO.DATA
| B.. NOMINAL DATA E. MODE BOUNDARY
C. RTLS DATA VELOCITIES
F. OMS CREN 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
o DATA
* MAJOR PRODUCT W.R.T. RESOURCES /
' MCDONNELL oouaa_m
S
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MAJOR CATEGORY

8. PAD DATA

9. CG DATA FOR BET

10, MSFC TRAJECTORY DATA
*11. MCC CONSOLE DATA

12, PRESENTATIONS

13, SPACECOM DATA

PRODUCT DESCRIPTIOM (CONT'D)

DESTINATION

PAO
TRW
MSFC
FDDD

MISC,

HQ SPACE

* MAJOR PRODUCT W.R.T. RESOURCES

MDTSCO -HOUSTON,

A

oo = O > = >

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

4
2
]
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TRANSITION OF PRODUCTION TO PARATECHNICALS

® TRANSITION OF PRNDUCTS TO PARATECHNICALS 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.

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

- 19 ARE RESPONSIBILITY OF ANALYSIS GROUP SINCE THEY ARE PART OF 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.

MDTSCO-HOUSTON,

/
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SOFTWARE VERIFICATION
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SAIL/SPF ASCENT SOFTWARE VERIFICATION

0 SPF HAS REPLACED SAIL AS PRIME SOFTWARE AND I-LOAD RECONFIGURATION FACILITY.
® SAIL IS UTILIZED ONLY FOR VERIFICATION OF NEW SOFTWARE OR CAPABILITIES THAT
REQUIRE HARDWARE INTERFACES
0 MISSIONS ARE CATEGORIZED BY COMPLEXITY OF VERIFICATION

¢ STANDARD (DM3)
8 SECURE (DM3)
0 NEW CAPABILITY OR OI (DM3, FM4)

VERIFICATION ACTIVITY ~ STANDARD SECURE NEW OI

® TEST PROCEDURE REVIEW,
RUN MATRIX DEFINITION v

® TEST CASE ANALYSIS
- SPF/SVDS COMPARISON v v

SATL/SVDS COMPARISON
® I-LOAD AUDIT
® FRR PRESENTATION
® DOCUMENTATION v

L~
<L <
S

J
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FLIGHT SUPPORT

/
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@ FLIGHT TECHNIQUES
8 ASCENT PERFORMANCE.

® 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

}
.
?

/
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POST-FLIGHT ANALYSIS
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CCT -
DOWNLIST
TELEMETRY

POST - FLIGHT ANALYSIS

OTHER POSTFLIGHT:

SRB
DATA
TAPES

MDTSCO - HOUSTON,

o OMS BURNS
SRB ISP, o MCC ARD
THRUST,
BURN RATE
SSME ISP,
THRUST,
/
FIRST/SECOND ET MPS UPDATE UPDATE
o ELEMENT <J FLIGHT
STAGE LOADINGS MODELS AND DERIVED | -2
RECONSTRUCT UPDATES
SPECS FPR 0
) N PAYLOAD
CAPABILITY
MPS
RESIDUALS ASCENT PERFORMANCE PANEL
| AT MECO J
AFSIG
SIR
INERT v
WEIGHT onle

DELTA'S

/
MCDONNELL DOUGL&
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" INTERFACES
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MDTSCO - HOUSTON,

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 REVIEMW

OASCB - ORBITER AVIONICS SOFTWARE CONTROL BOARD
FLIGHT TECHNIQUES

RANGE SAFETY PANEL

GUIDANCE MODE TEAM

ABORT PANEL

FLIGHT RULES REVIEW

BRR - BASELINE REQUIREMENTS REVIEW

y
b
' ’ '
]

MCDONNELL DOUGLAS
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10,
11,

12,

13,
14,

15,

MDTYTSCO -HOUSTON

)

DOCUMENTATION SUPPORTED BY ASCENT FLIGHT DESIGN

PRCBD 16.
PCIN
PIP
FDRD
FRD 18

FRD APPENDIX A, LEVEL A GROUNDRULES
AND CONSTRAINTS

OFP CONCEPTUAL FLIGHT PROFILE
OFP PROFILE SUMMARY

SODB

SODS

STS OPERATIONAL FLIGHT DESIGN STANDARD
GROUNDRULES AND CONSTRAINTS, LEVEL B

[-LOADS REQUIREMENT DOCUMENT (ILRD)
VOLUMES 1, II, III

FLIGHT SOFTWARE CHANGE REQUESTS (CR’S)

BASELINE ACCOUNTING REPORTING SYSTEM
(BARS) ‘

FLIGHT RULES

17.

SHUTTLE SYSTEMS WEIGHT AND PERFORMANCE
(“GREENBOOK")

LEVEL 1T PROGRAM DEFINITION AND REQUIRE-
MENTS, VOLUME X, SPACE SHUTTLE FLIGHT AND
GROUND SYSTEM SPECIFICATION

. LEVEL IT PROGRAM DEFINITION AND REQUIRE-

MENTS VOLUME XIV, SPACE SHUTTLE SYSTEM
PAYLOAD ACCOMMODATIONS

/
MCDONNELL DOUGL@_
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SCHEDULES

¢ DM OFP PRODUCT SCHEDULE DEFINES ALL DUE DATES

@ SYSTEM RESPONDS TOO SLOWLY TO FREQUENT CHANGES
DRIVEN BY MANIFEST CHANGES

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

8 THIS IS PARTICULARLY CRITICAL DURING CYCLE 2 + SUBS
UPDATES | |

0 PROPOSED DEC. 85 TEMPLATES CAN BE SUPPORTED THROUGH
0 STANDARD I-LOAD ENVIRONMENT WITH EXPECTED CHANGES AT G & C BASELINE

0 FRONT-END COMPLETION OF COMPLEX OR UNIQUE I-LOADS PRIOR TO G & C
BASELINE

MDTSCO -HOUSTON,

a N
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ASCENT FLIGHT DESIGN TEMPLATE WITH PROPOSED AFSIG'S
L - WEEKS
CURRENT &%833gzgtgaﬁsxﬁg$$ﬁg&zangszmaaﬁmsmgsgzgazz;:smmummp
TEMPLATE ) s
PROGRAM IR ARRREERRBRRE AR CRRRRRRRRRRTE vl A dwl 1.
MILESTONES CIRD CIR FOP MICB DASCB G&C 0ASCB
SODS'S vlLlek.'.l.l.l.I.I.I.I.I.I.FI.Ivl.I.I.I.I.I.I.I.I.I.I.I. ARRRRRRARRRRREREREEERES
PRELIM SODS CYCLE CYCLE 2 SODS
PROPOSED 1. l Ivl.l.l.l.l.l.I.I.l.lvl.I.I.I.I.I.I.I.I.I.I.I.I.I.I.I.I.I.I.I.H.I.I.I.I.l.I.I.I.I.I.I.I.I.I.I.l.
AFSIG'S || AFSIG-1 AFSIG-2
ASCENT I-LOAD Il I liil l T T Isﬂ T T I‘VI.I.I.I.I.I.I.I HERERRENT RRAERED
DESIGN CONCEPTUAL DESIGN OFP CYCLE1 . . . . . QEP .CYCLE .2
proposeD 127850 | 1.1 | |. | 1.1, il
TEMPLATE | |
PROGRAM AN ..v.......VY........V..V... AT
MILESTONES FDRD CIRD 0ASCB
SODS'S IRREE Ivl.I.I.I.l.I.I.I.I.I.I.I.I.I.I.I.Ivl .I.I.I.I.I.I.I.l.I.I.I.I.IvI HNRERRRRRRREERE
PRELIM SODS CYCLE 1 SODS CYCLE 2 SODS ]
PROPOSED Tl.l.l.l'.l.1.I.l.l.|.|.|.|.lvl.| [ . IvI.I.I.I.I.I.I.I.I.I.I.I.I.I.I.I.Ivl.l.l.l.I.I.I.I.I.I.I.I.I.I. .
AFSIG'S G-1 ~AFSIG-

ASCENT I-LOAD
DESIGN

.l....IllllllIILIIIIIIIl:lIIIIIIIIlelII||.L.I_L.I_J_L.JYI.I.I.I.I.I.I.

CONCEPTUAL DESTGM OFP_CYCLE 1 OFP CYCLE 2

vvvvvvv
vvvvvvvvvvvvvvvvvvvvvvvvvvvvv

(AT CIRD) DM3 REPORTS I-LOAD OPTIONS AND PERFORMANCE ;

® AFSIG-1 INITIATE STUDY TO EVALUATE OPTIONS.
8 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 SELECTION

MDTSCO-HOUSTON

OR NEW SHAPING CRITERIA.
/y/’
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PROBLEM AREAS
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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.

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

/
MDTSCO - HOUSTON. MCDONNELL DOUGL@_‘
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NUMBER OF DATA SUBMITTALS PER FLIGHT IS A MAJOR DRIVER

14 T
—+ 3 SODS’s ARE SCHEDULED:
12 ~ , l; L-62 WKS. CFP
4 2. -39 WKS. OFP CYCLE 1
10 4 3. L-19 WKS. OFP CYCLE 2
E/) —
2ot
(9]
¥ 4
o= S-L
(NN ]
g ——
= -
T-l--t----4--]--4---=-4--]--4--)--LoQ-do )
g L
0 -1 :
41A  41B 41C 41D 41F 416G S1A 51B 51D S51E S51F 516 511 51L 61A 61B 61C
: FLIGHT
* FLOWN y,

CORPORA TIoNn
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REVIEW CYCLE FOR ASCENT FIRST STAGE I-LOADS

PERFORMANCE MARGIN

I-LOADS
> RI
S0DS ASSESS
TRAJECTORY
RI
ASSESS
LOADS

MDTSCO - HOUSTON.,

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

DM3)

[ET

7]

LAUNCH PROBABILITY Y

RED: < 75%
YEL: 75-85%
GRN: > 85%

AFSIG,

SIR,

MICB,

PRCB

REVIEW

POSSIBLE OUTCOMES

—> No AcTION

—> TWEAK I-LOADS

—> SELECT DIFFERENT STD I-LOAD
—> DESIGN NEW I-LOADS
—> MODIFY ORBITER/SRB/ET STACK

—> MODIFY PAYLOAD MANIFEST

—> MODIFY CONSUMABLES LOADINGS

—> MODIFY ONORBIT PROFILE

—> PURSUE OTHER "GET-WELLS"

PRCB L-10 WK
ASCENT FREEZE

/
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PROBLEM AREAS (Cont’p)

¢ MANAGING IMPROVEMENTS

o IN ORDER TO FULLY REALIZE THE STS POTENTIAL, BETTER IMPROVEMENTS
PLANNING IS NEEDED THAT SPANS ALL FACILITIES,

o 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

oo AUTOMATED VS MANUAL X X

e COMPUTER HOST X X
e NCC

ee AUTOMATED VS MANUAL X X
o ONBOARD

eo AUTOMATED VS MANUAL - | X X

/
MDTSCO -HOUSTON, MCDONNELL DOUGL&
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SUMMARY
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WHAT'S AHEAD

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

0 PERFORMANCE CAPABILITY
e SRB FILAMENT WOUND CASE
® INCREASED SRB BURN RATE

® POSSIBLE FIRST STAGE ENHANCEMENTS - SSME/SRB PITCH PARALLEL, OPTIMUM ALPHA,
HEAD'S UP ASCENT

® MPS FPR REDUCTIONS BASED ON FLIGHT EXPERIENCE
e FIRST STAGE “OPS” DESIGN CONSTRAINTS BASED ON OCA FOLLOW-ON LOADS,
WING MODIFICATIONS, AND FLUTTER DTO
0 WTR |
© STANDARD I-LOAD AND TECHNIQUES DEVELOPMENT

MDTSCO-HOUSTON. MCDONNELL DOUGLI@:__
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WHAT'S AHEAD (ConT'D)

® OPERATIONAL CAPABILITY

TREND FROM STANDARD INSERTION TO DIRECT INSERTION
3-STAGE OMS FPR

DAY-OF-LAUNCH I-LOAD UPDATE

ET TRACKING DTO TO RESOLVE ET RUPTURE MECHANISM

® OFP I-LOAD DESIGN

DEVELOPMENT OF STANDARD FIRST STAGE I-LOADS WITH FULL OPERATIONAL
CAPABILITY

DEVELOPMENT OF STANDARD RTLS POWERED PITCHDOWN I-LOADS

AUTOMATED DATA INTERFACES BETWEEN I-LOAD DESIGN HOST AND SPF IMRB
I-LOAD REPOSITORY

® OFP PRODUCTION

MDTSCO -HOUSTON

MORE PARATECHNICAL PRODUCTION CAPABILITY
CHANGE OF MANAGEMENT MENTALITY FROM R&D TO PRODUCTION

STREAMLINING OF FLIGHT DATA FILE PRODUCTS THROUGH CONSOLIDATION
WITHIN DM ’ .

i
x »

/
MCDONNELL ooual_:@‘

ooooooooooo



’ 12 L
' | . ‘ | ' ‘

WHAT'S AHEAD (ConT’D)

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

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

J

MDTSCO -HOUSTON. MCDONNELL DOUGLAS
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FLIGHT DESIGN BRANCH

ORBIT DESIGN AND ANALYSIS PROCESS
22 MAY 1985

Jo L. ALLISON
MDTSCO/DM5

488-5660, X-242



QUTLINE FOR ORBIT DESIGN AND ANALYSIS OVERVIEW

0 PROCESS OVERVIEW
0 STAFFING ALLOCATIONS B
o ORBIT DESIGN AND ANALYSIS
o END TO END (INTEGRATION)
o ATTITUDE AND POINTING FLIGHT DESIGN
0 RENDEZVOUS FLIGHT DESIGN |
0 PAYLOAD SEPARATION FLIGHT DESIGN
0 PROXIMITY OPERATIONS FLIGHT DESIGN

REAL TIME MISSION SUPPORT

o

o

FORUMS AND DOCUMENTS SUPPORTED
SOFTWARE USAGE |

o

WHAT'S AHEAD

o



ORBIT DESIGN AND ANALYSIS
PROCESS OVERVIEW

P/L REQUIREMENTS
ANAL. X MANIFEST
ASSESSMENT

CFP DESICN
PRODUCTS

|

OFP DESIGN
PRODUCTS

!
CONSOLE
SUPPORT

N
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ORBIT DESIGN ELEMENTS

FLIGHT DESICN
INTEGRATION

ORBIT SPECIAL
el INTEGRATION > MANEUVER (R
ATTITUOE

PROX OPS




STAFFING

OPT SVCS (21)

R0

O 7
;:; "’:t‘f
LRSS

STD SVCS (22

FUND. CODE DIST.

PROX. (9

v

SOHS

FLIGHT INTEG (25) —— |
FUNCTIONAL DIST.

DISTRIBUTION

. 3

. @

CFP/OFP (29)

MANIFEST (14) ——

FLT. DES. PHASE DIST.

c.S. (10)

USAF (8)

[ )

@
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CURRENT BARRIOS SUPPORT TO THE FLIGHT DESIGN BRANCH

CFP/OFP (25)

DESCENT/DEORBIT (3)  PROX (2) SEPARATION (2)

Gesesseesosrrece

G PP 000000000004 000000

' ONORBIT DATA PRODUCTS (18)
RECONFIGURATION DATA GENERATION SUPPORT FUNCTIONAL DISTRIBUTION




PROCESS FLOW FOR ORBITAL DESIGN
CFP CYCLE

OPERATIONAL
CAPABILITY
V

CONSUMABLES [+
EVALUATION

SEP, RNDZ,
PROX, AAP
EVALUATIONS

CFP DEVELOPMENT
D> LAUNCH WINDOW ANAL .
> DEPLOY OPS .
D>LAND OPS. .
D>SEQ. OF EVENTS a
D> TRADE STUDIES

A

 CREW ACTIVITY
EVALUATION

ORBITAL OVERVIEW
FOP PRESENTATION

TRAJECTORY UPDATES

D> ISSUES RESOLUTION K————

B> MANEUVER UPDATES

OFP INPUT

CIR/CIRD
PRESENTATION

>CIT
>LAND OPPS
>ETC

A
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PROCESS FLOW FOR ORBITAL DESIGN
OFP CYCLE

P/L REQMTS
UPDATE

STS REQMTS
UPBATE

v __

<

ASCENT

CONSUMABLES [
EVALUATION Y

I

OFP DEVELOPMENT

D> LAUNCH WINDOW ANAL .
> DEPLOY OPS.

B> LAND OPS .

>SEQ. OF EVENTS

D> TRADE STUBIES

‘ Ez FIDO ’

>/ CREW ACTIVITY
4 EVALUATION

T

TRAJECTORY UPDATES

D>ISSUE RESOLUTIONLy |

D>MANEUVER UPDATES
> TARGET VECTORS

fe—— FOP/MICB

ORBITAL OVERVIEW

PRESENTATION

FOR. FRR
PRESENTATION
3 SUPPORT

&> SUPERTAPE
> DTAPE

B> FDF INPUTS
> ETC




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)
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ORBIT DESIGN AND ANALYSIS PRODUCTS

PROD DESCR INTEG SEP PROX RNDi 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 | X
SPF COLDSTART DATA X

SMS DATA TAPE INPUT X




ORBIT DESIGN AND ANALYSIS PRODUCTS (CONTINUED)

PROD DESCR INTEG  SEP  PROX  RNDZ  PROD
MCC TRAJECTORY INPUTS X
COMMON FORMAT TAPE AND U.G. X
FRR PRESENTATION INPUTS X
FLT DESCR CARD LAYOUT X
NORAD R-20 DATA PACK X
FOP INPUTS X
PRELIM DEPLOY VECTOR X
FDF - ASCENT TDRSS COMM COVERAGE X
FDOF - ASCENT DAY/NIGHT COVERAGE X
ILOAD AUDIT X
ON-ORBIT COMM COVERAGE X
X

PAQ NE‘K SUPPORT PLAN - ‘

10
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ORBIT DESIGN AND ANALYSIS PRODUCTS (CONTINUED)

PROD DESCR INTEG SEP .PROX RNDZ PROD
SUPERTAPE SEQ OF EVENTS X
RNP MATRIX AND REFSMMATS X
DIGITAL LAUNCH WINDOW DATA X
FDS POST BURN STATE VECTORS X
SUN LOOK ANGLES ‘ X

‘ URBIT TGTING ILOADS X
SPF COLD START DATA X
SPF VERIFICATION DATA X
FRR PRESENTATION INPUTS X
ILOAD AUDIT | X
SMS DATA PKG | X

MCC TGTING INPUTS X . 1




ORBIT DESIGN AND ANALYSIS PRODUCTS (CONCLUDED)

PROD DESCR

INTEG SEP PROX RNDZ PROD
SES RESET POINTS X
MONTE CARLO ANALYSIS X
FDF INPUTS X

12



ORBIT DESIGN ELEMENTS

FLIGHT DESIGN
INTEGRATION

ORBIT SPECIAL
el INTEGRATION MANEUVER (R
ATTITUOE

PROX OPS

13



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,
S0DS. FRD. PROX.,
RNDZ, SEP, ASCENT

®

Y

ORBIT INTEGRATION

FUNCTIONS

LAUNCH WINDOW
ANALYSIS

CARGO COMPATIBILITY
ANALYSIS

TRAJECTORY DESIGN

ATTITUDE ANALYSIS

ORBIT PROFILE INTEG

PRODUCTS

TOOLS

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

PLWPLT/HP9825
FDS/PERKIN ELMER
STALEX/SYMBOLICS
UPOINT/HP9825
IPSOL/HP9000
CTLSTE/HPY825
COMEW/HP9825
ENFIX/HP9825
MERGE/HP9825

SPHERE/ HPQ%

USERS

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

FOP, FOR, CIR, FRR
ASCENT, DESCENT
SYSTEMS ANALYSIS
CREW ACTIVITIES
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ATTITUDE AND POINTING

FLIGHT DESIGN

- FEASIBILITY ASSESSMENTS

- EARLY STUDIES

- DOD LOE OPTIONAL SERVICES

- COMMUNICATIONS STUDIES

- NOT PROCEDURES, CREW ACTIVITY PLANNING

—

-LOADS
- CONSIST OF TOLERANCES FOR AVOIDING COMPUTATIONAL SINGULARITIES
OR DEFAULT REFERENCE ATTITUDES AND BODY VECTORS. |
- DESIGNED FROM THE OUTSET TO BE STANDARDIZED; THE EEW CHANGES
WHICH HAVE OCCURRED WERE FOR ALL SUBSEQUENT FLIGHT.
- QUALITY ASSURANCE REQUIRES ABILITY TO FORESEE THOSE RARE INSTANCES
WHEN THESE 1-LOADS NEED CHANGING FOR A PARTICULAR FLIGHT.

MCC PARAMETERS ARE PROVIDED BY OPERATIONS DIVISION.

15



ATTITUDE AND POINTING I-LOADS

CATEGORY

I-LOAD DESCRIPTION

COUNT

ORBIT ATTITUDE
(0ATO)

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

FIXED I-LOADS -
JENNESS (ZFM1)

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

13

SCRUB I-LOADS-
JENNESS (ZSM0)

MANUAL ENTRY STAR DEFAULT, ADI INERTIAL QUATERNION
CIDENTITY), 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)

11

TOTAL

30



RENDEZVOUS FLIGHT DESIGN
* INDICATES OFP CYCLE ONLY

INPUTS

WT & PERF DATA
STS CONSTRAINTS
STATE VECTOR

FUNCTIONS

SOURCES

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

PIP & ANNEX
FDRD, FOP

S0DB, SODS. FRD
ORBIT

FRD

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, AsP
SMS. MCC, SPF
FLIGHT RULES
CREW PROCEDURES
CREW ACTIVITIES
0ASCB




G

RENDEZVOUS I1-LOAD DESIGN

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

® 1-LOADS CONSIST PRIMARILY OF ITERATION AND CONVERGENCE CONTROL VARIABLES AND UP
T0 20 MANEUVER TARGET SETS (TI1G, X, Y, Z OFFSET, ETC.)

0 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)

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

® 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




RENDEZVOUS 1-LOADS

CATEGORY I1-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
0T10 = BASE TIME FOR ALL ORBIT TARGETING BURNS 4
- 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 (LAMBERT
OR CW) 19
0720 - ORBIT TARGETING TARGET SETS 20-40 147
TOTAL 313

19



RENDEZVOUS MCC PARAMETER DESIGN

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

INPUTS TO THE PROGRAM CONSIST OF MANEUVER SEQUENCE CONSTRAINT TABLES WHICH RTP USES TO

DEFINE THE TRAJECTORY PROFILE BY SOLVING FOR MANEUVER EVENT TIMES AND VELOCITY
INCREMENTS

PROFILE DESIGN DRIVERS ARE MNVR PLACEMENT. AV, AV SENSITIVITY TO DISPERSIONS (ASCENT
DISPERSIONS, GROUND PERFORMANCE AND REL MOTION TRACKING UNCERTAINTIES, MNVR EXECUTION
ERRORS, DRAG UNCERTAINTY, AND TRANSLATION DISPERSIONS CAUSED BY ATTITUDE MNVRS)

PARAMETER (PROFILE) DESIGN CONSTRAINTS ARE ORBITER PERFORMANCE LIMITATIONS. DEPLOYABLE
PAYLOAD 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
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RENDEZVOUS DESIGN QUALITY ASSURANCE

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

O 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 ORBITER
AND TARGET POST MECO, GROUND TRACKING UNCERTAINTIES BEFORE EACH MANEUVER, MANEU-
VER EXECUTION ERROR, AND IMU ALIGN TIMES (FOR TRANSLATION DISPERSIONS).

O 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.

O THE “FLIGHT SIMULATION“ (FLTSIM/OMPROX) SIMULATES ONBOARD TARGETED PORTION OF
RENDEZVOUS

-0 FLTSIM INPUTS ARE STATE VECTORS AND DISPERSIONS FROM GNDSIM, FSW I-LOADS, ON-

BOARD NAV AND SENSOR SEQUENCING, OT SEQUENCING, MANEUVER EXECUTION ERROR, AND
ATTITUDE PROFILE,

O FLTSIM QUTPUTS 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)

et 3 0 23 VD b

O OTHER MISSION SPECIFIC ANALYSIS IS DONE TO INVESTIGATE CONTINGENCIES SUCH AS COST OF
SENSOR FAILURES, LATE AND MISSED BURNS, BAILOUTS, ETC.

0O OFFICIAL DELIVERY OF DISPERSION AND CONTINGENCY ANALYSIS IS TO FLIGHT TECHNIQUES PANEL
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REFER DATE INITIATOR ENCL
ro:  DA8-85-18 (FT) March 28, 1985 DAB/AL8riscoe:sk1:3/22/85:4372 '
CcC :
to: Distribution
rrom: DAB/Chairman, srs(51-F>0rbit Flight A i
. SIGNATURE Y .
Techniques Alan L. Bm({écé'" ’Z///{”‘#‘—V

— .
suas: STS 51-F(§Egif_Flight Techjjfgfj/bane1 Meeting #3 Minutes

The third STS 51-F Orbit Flight Techniques Panel meeting was held on February 22,
1985, at JSC. NASA Headquarters, MSFC, Rockwell-Downey, and Draper Laboratory
«| - personnel participated via teleconference.

d£>$g' Total Norm Z Ops for PDP Freeflight - MDTSCO/G. E. Schrage
o .
¢&* Mr. Schrage presented an analysis of the plume disturbances on the PDP using norm
P Z during the separation and approach phases of PDP prox ops. The bottom line of
the analysis was that (1) total norm Z ops could increase the POP residual spin

rate over the nominal by 1 deg/sec (not taking into account the rate gyro package
implemented recently), (2) the PDP.angular momentum displacement (spin axis atti-
tude change) could be increased about 2 degrees, and (3) approximately 60 pounds

community also stated that there were no known contamination constraints. Based

on this data and the desire of the crew to use the rimary jets in the norm Z
mode, 1t was decided that the PDP freer T3 ht o erat%ons shouTd be conducted using
gorm Z. Low Z would be used 1n the event the crew did notice any adverse Brfrects

on_the PDP
ﬁm'b 2. PODP Breakout Maneuvers - MDTSCO/N. Tursa
i L]

’ of RCS propellant (33 out of the forward tank) could be saved. The payload

;ﬁ* Ms. Tursa presented a summary of the PDP flyaround abort decisions made during
the prox ops splinter group meetings. The basic abort from a nominal PDP fly-
around would be a 2 fps posigrade or retrograde maneuver based on where you are
in the flyaround. The generic abort would be used if the crew became disoriented
and was out of comm coverage. This set of maneuvers would consist of establish-
ing a 1 fps separation rate, then a 2 fps out-of-plane maneuver, followed 15
minutes later by a 3 fps posigrade burn. It should be noted that the burn delta
V requirements have been reduced from those defined in the original ggnericd)g~$kx
breakout maneuvers, but no recontact problems were encountered. New ifules ¢
r i ic br and the appropriate 482 to change the checklists
have been submitted. o
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[NPUTS

WT & PERF DATA
STS CONSTRAINTS
STATE VECTOR

FUNCT]ONS

s |

SOURCES

TRAJECTORY DESIGN
PLUME IMPINGEMENT
EVALUATION

CONTINGENCY PLANNING

P/L GEOM MODELLING
SRM DAMAGE ASSESS

PIP & ANNEX
FDRD, FOP
SODB, SODS
ORBIT

FRD

T00LS

FDS/PERKIN ELMER
PIM300/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, AgP

FLIGHT RULES

CREW PROCEDURES
SAFETY REVIEWS




Enclosure
Page 5 of 15
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INPUTS

WT & PERF DATA
STS CONSTRAINTS
STATE VECTOR

PROX OPS FLIGHT DESIGN

FUNCTIONS

SOURCES

PIP & ANNEX
FDRD. FOP

SODB. SODS
ORBIT

FRD

CREW PROCEDURES

Y

TRAJECTORY DESIGN

PLUME IMPINGE EVAL

CONTINGENCY PLANNING

P/L GEOM MODELLING

MMU/PAYLOAD INTER-
ACTIONS

POST-FLT ANALYSIS

PRODUCTS

TOOLS

PROFILE, TIMELINE
MANEUVERS & PROP
PLUME DISTURBANCES

PLUME CONTAMINATION

P/L ATTITUDE MOTION
THRUSTER ACTIVITY

| MILMU/HP9825

FDS/PERKIN ELMER
PIM300/UNIVAC
PLGEOM/UNIVAC
POPIS/UNIVAC

MOPIS/UNIVAC
DTFS/HP9825

SES

USERS

CIR, FRR

POWG

FLIGHT TECHNIQUES
ORBIT. RNDZ

RMS, AgP

FLIGHT RULES

CREW PROCEDURES
CREW ACTIVITIES
SAFETY REVIEWS
PAYLOAD OWNER

27



FLIGHT PROFILE: -R APPROACH (SCENARIO I1B. 180° YAW)

ORBITER TRAJECTORY IN LDEF CENTERED
LVLH COORDINATE SYSTEM

V (FT)

FIGURE - LDEF RETRIEVAL SCENARIOOIIB: -
INERTIAL FLYAROUND, 180 YAW, -R APPROACH

R ()

/7
MCDONNELL Douan_srsbz___

CORFPORATION
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5. PLUME EFFECTS:  -RBAR RETRIEVAL PROFILE (SCENARIO IIB)

PHASE JET PET PLUME TORQUE IMPULSE* CONTAMINATION*
MODE (M:S) (ft-1bf-sec) )
L L L C, c, C,
Heg 100 NORMZ | 29:27 | 0.03 0. 065 0.708 19.683 15.378- | 0.486
i NORMZ | 29:29 | 0.057 0.007. | 0.109 2.506 25.703 | 0.983
Stationkeep . '
8 a00" e NORMZ | 49:29 | 0.039 0.017 0.334 2,530 15.828 0.862
V Approach . . |
i NORMZ | 61;46 | 0,239 0.389 | 2.279 1,780 25,344 1.615
Inertial
Stationkeep NORMZ | 85:16 | 0.230 0.931 | 13.927 32.522 36.847 1.261
@ 200" |
0
e NORMZ | 105.16 | 0,120 4.392 4.621 64,057 5.335 4.706
-R Approach LOZ#** . :

200 oo Normz | 125:36 | 0.058 0.482 | 11.447 5.432 6.752 0.383
R stationkeep | yopwz | 135.36 | 0.02 0.045 | 2.713 1.437 1.824 0.032
Totals ~--== | 135:36 | 0.794 6.328 | 36.138 129.95 | 133.025 | 10.329

22"

DOOMN

mr

* Absolute, cumulative value -2 3

** Switch to NORMZ @ 50° acT

MCDONNELL DOUGL:@_‘ o =2

CORPORATION 2

=

‘25




ORBIT DESIGN AND ANALYSIS
SIM/FLT SUPPORT

EX: STS-516 ENGRS HRS EACH

RNDZ/PROX OPS SIM
DEPLOY SIM

RNDZ/PROX OPS SIM
PLANNING SHIFT RNDZ SIM
RNDZ 10
SIM PREPARATION 4

8
b
8
8

B e A N T

SIM TOTAL | 158

FLT DEPLOY
FLT NC-1
FLT NC-2 - TF I 10

—

FLT TOTAL 50+

GRAND TOTAL 208

* FOR 511, FLIGHT SUPPORT WILL INCREASE TO ABOUT 80 HRS
SINCE THERE ARE MORE&UND COMPUTED BURNS.,

[N L
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DATE :
y TITLE: :
———— . ORBIT DESIGN AND ANALYSIS —lay 1983
Lol REAL TIME MISSTON SUPPORT -
J. L. ALL1son .
STS-51DR EXAMPLE
ORBIT DESIGN - PREDICTED SYNCOM ORBIT DECAY TO END OF YEAR TO SUPPORT
(6 MAN HOURS) CONTINGENCY PLANNING

- PREDICTED FUTURE OPPORTUNITIES FOR SYNCOM ORBIT INSERTION

RENDEZVOUS DESIGN - ANALYZED THE 51-D LDEF RNDZ ILOADS FOR USE WITH THE CON-
(201 MAN HOURS) TINGENCY PROFILE

- PROVIDED INPUTS TO THE DESIGN AND ANALYSIS OF THE SYNCOM SEP
SEQUENCE

- DESIGNED THE 51-DR CONTINGENCY RENDEZVOUS PROFILE

- PROVIDED REAL TIME SUPPORT TO GIDO AND FIDO INCLUDING RELATIVE

MOTION TRAJECTORY PLOTS AND GA OF STANDARD BAILOUTS THROUGH THE
RENDEZVOUS

HCDONNELL DOUGLAS TECHNICAL SERVICES COMPANY, INC.
Nouston Aotronautice Dlvteton, 10441 Cpase Conter Blud., Houston, Texas 27088
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MCDONNELL DOUGLCC’OL

ConrOoORAaTION

J. L. ALL1son

TITLE:

DATE:

ORBIT DESIGN AND ANALYSIS 1 May 1985
REAL TIME MISSION SUPPORT PAGE:

RENDEZVOUS DESIGN (Cont’p) - MADE INPUTS TO AND REVIEWED RENDEZVOUS MESSAGES

PROX OPS DESIGN
(86 MAN HOURS)

- = RECOMMENDED LOW-Z SEP BURN

SENT TO THE CREW INCLUDING IMPROVISED RENDEZVOUS
BOOK

- ANALYZED AND VERIFIED THAT THE PROPOSED CONTINGENCY
SEPARATION SEQUENCE WAS FEASIBLE AND SAFE FROM:

o RELATIVE MOTION TRAJECTORY

o ORBITER RCS PLUME DISTURBANCES ON SYNCOM

o ORBITER RCS CONTAMINATION LEVELS ON SYNCOM -

o ORBITER SURFACE DAMAGE FROM SYNCOM INSERTION BURN

MCDONNELL DOUGLAS TECHNICAL SERVICES COMPANY,, INC.

Houston Aotronautios Dlvieton, 3044] Gpase Centar Blvd., Houstom, 27080
@ RALE %
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FORUMS SUPPORTED BY ORBIT DESIGN AND ANALYSIS

MICB - MISSION INTEGRATION CONTROL BOARD
CIR - CARGO INTEGRATION REVIEW

PING - PAYLOAD INTEGRATION WORKING GROUP
FLIGHT DESIGN I-LOAD REVIEW

OASCB - ORBITER AVIONICS SOFTWARE CONTROL BOARD
FLIGHT TECHNIQUES

FLIGHT RULES REVIEW

BRR - BASELINE REQUIREMENTS REVIEW

POWG - PAYLOAD OPERATIONS WORKING GROUP
FDWG - FLIGHT DESIGN WORKING GROUP

FRR - FLIGHT READINESS REVIEW

FdR - FLIGHT OPERATIONS REVIEW

FOP - FLIGHT OPERATIONS PANEL

SAFETY REVIEWS




DOCUMENTATION SUPPORTED BY ORBIT DESIGN AND ANALYSIS

O PIP - PAYLOAD INTEGRATION PLAN

0 PIP ANNEX

O FDRD - FLIGHT DEFINITION AND REQUIREMENTS DOCUMENT
O FRD - FLIGHT REQUIREMENTS DOCUMENT

O FRD - APPENDIX A, LEVEL A GROUNDRULES AND CONSTRAINTS
0 CFP - CONCEPTUAL FLIGHT PROFILE

0 OFP - OPERATIONAL FLIGHT PROFILE
0 STS OPERATIONAL FLIGHT DESIGN STANDARD GROUNDRULES AND CONSTRAINTS, LEVEL B

0 I-LOADS REQUIREMENT DOCUMENT (ILRD) VOLUMES I, II, III
O FLIGHT SOFTWARE CHANGE REQUESTS (CR’S)

FLIGHT RULES



ORBIT DESIGI‘.

ANALYSIS SOFTWARE USAGE

TEST USER'S
SYMBOL 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 DESIGN
BENCH PROGRAM SVDS - (SVDS 4,2 ASCII
DRIVER)
OMPBP ORBITAL MANEUVER UNIVAC | FORTRAN | 500+ DANNEMILLER | YES NO MCC PARAMETER DESIGN
PROCESSOR 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 & PROPELLANT
FLT SIM GENERATION
MILMU MMU M-I-L DESK-TOP HP9825 | HPL 3000 SWAIM (TRW) | YES NO PROFILE & PROPELLANT
FLT SIM GENERATION
PROXPROP | PROX OPS PROPELLANT IBMPC BASIC 700 SWAIM YES YES PROP CONSUMPTION
CONSUMPTION PGM ‘ ESTIMATES
SRMDAM SRM PLUME UNIVAC | FORTRAN | 1000 WHYNOTT YES NO ORBITER SURFACE
DAMAGE ASSESSMENT DAMAGE ASSESSMENT
PIDI PARTICLE IMPACT HP9825 | HPL 1000 SWAIM (TRW) | YES YES ORBITER SURFACE
DAMAGE INTEGRATOR DAMAGE ASSESSMENT

35



ORBIT DESIGN AND ANALYSIS SOFTWARE USAGE

TEST USER'S
SYMBOL NAME SYS LANG LOC OWNER CASE(S)? | GUIDE? COMMENTS
PLGEOM P/L GEOMETRY UNIVAC | FORTRAN 1100 + STAAS YES NO P/L SEQUENTIAL
MODELLING PGM DISSPLA VIEW GENERATION
ORBPLT ORBITER GEOMETRY HP9825 | HPL 1500 RHODES YES NO ORBITER SEQUENTIAL
PLOTTING PGM VIEW GENERATION
PLDPLT P/L GEOMETRY PLOTTING HP9825 | HPL 400 RHODES YES NO
PGM
PIM900 STATIC PLUME UNIVAC | FORTRAN | 1500 SWAIM YES YES STATIC P.I. ASSESS
IMPINGEMENT FOR PAYLOAD
POPIS PROX OPS PLUME UNIVAC | FORTRAN | TBS + SWAIM YES PARTIAL | DYNAMIC P.I. ASSESS
IMPINGEMENT SIMULATION SVDS (SVDS 3.17 DRIVER)
MOPIS MMU OPS PLUME UNIVAC | FORTRAN | TBS + SWAIM YES PARTIAL | DYNAMIC P.I. ASSESS
IMPINGEMENT SIMULATION SVDS (SVDS 3.17 DRIVER)
MASPROP MASS PROPERTIES IBMPC BASIC 190 SAWIN YES YES COMBINED MASS
' PROGRAM PROPERTIES
OMIN SPINNING P/L ATTITUDE IBMPC BASIC 418 SAWIN YES YES P/L WOBBLING PLOT
DYNAMICS PGM & CONING ANGLES
EUMAQ EULER ANGLE, MATRIX IBMPC BASIC 967 STAHL YES YES
& QUATERNION X-FORM
CURVFIT CURVE FITTING PROGRAM IBMPC BASIC 537 MANNO YES YES POLYNOMINAL CURV FIT|




ORBIT DESIGI\‘

ANALYSIS SOFTWARE USAGE

TEST USER'S
SYMBOL NAME SYS LANG LOC OWNER CASE(S)? GUIDE? COMMENTS

STPROC STATISTICAL POST- UNIVAC | FORTRAN 1500 DANNEMILLER | YES NO USES SVDS &
PROCESSOR OMPROX OUTPUT

WORKSHEET| TRAJECTORY STATISTICAL | UNIVAC FORTRAN 200 DANNEMILLER | YES NO USES OMPROX
POST PROCESSOR . OUTPUT

DVSUM AV STATISTICAL UNIVAC |FORTRAN 100 DANNEMILLER | YES NO USES OMPROX
POST PROCESSOR OUTPUT

PROPSUM PROPELLANT STATISTICAL | UNIVAC |FORTRAN 100 DANNEMILLER | YES NO USES OMPROX
POST PROCESSOR OUTPUT

MOPP RELATIVE MOTION PLOT UNIVAC |FORTRAN 500 + DANNEMILLER | YES NO USES OMPROX
POST PROCESSOR DISSPLA OUTPUT

COVDRV DISPERSED STATE UNIVAC | FORTRAN | 500 DANNEMILLER | NO NO GENERATES 10 and 3¢

GENERATOR

STATES




ORBIT DESIGN AND ANALYSIS SOFTWARE USAGE

TEST USER'S

SYMBOL 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 UN1vac 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

¥ Will be replaced by FDS

° .




ORBIT DESIGI“

ANALYSIS SOFTWARE USAGE

x

_ TEST USER'S
SYMBOL NAME SYS LANG LoC OWNER CASE(S)? | GUIDE? COMMENTS
IPSMCC IPS MCC PROCESSOR HP9000  |FORTRAN | 4528 TEPLITZ YES YES TELEMETRY MONITORING
IPSOL IPS OFF-LINE HP9000  |FORTRAN | 7743 TEPLITZ NO NO ATL
PLWPLT HP9825  |HPL ~ AHLF YES YES LAUNCH WINDOW ANAL
SHIFT HP9825  |HPL ~ PATTON NO NO
RANPLT HP9825  |HPL - AHLF NO NO
SPARTAN HP9825  |HPL - AHLF NO NO
STALEX SHUTTLE TRAJECTORY AND |SYMBOLICS|FORTRAN | - AHLF NO NO REQUIREMENTS DEVELOP-
LAUNCH WINDOW EXPERT LISP- MENT
SYSTEM




WHERE WE ARE

STANDARDIZED MAJORITY OF PRODUCTS AND TRANSITIONED THESE TO 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
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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

41




MODTSCO HOISTOM

DESCENT DESIGN

RESPONSIBILITIES

STAFFING AND DRIVERS

TOOL OVERVIEW

TASK SUMMARIES AND GOALS

oo RECON

oo WTR & STANDARDIZATION

o0 ADVANCED TOOL REQUIREMENTS

DESCENT DESIGN SYSTEM (DDS) DEMONSTRATION

TIM CRULL/MDTSCU
MAY 1985

L

MCDONNEILL DOUGLAS Yl

CORPONATIEMN ‘f Z
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RESPONSIBILITIES

o  DESCENT FLIGHT DESIGN

o DESCENT PHASE INTEGRATION

o  DESCENT COMMIT TO FLIGHT ANALYSIS

o ENTRY GUIDANCE DESIGN

o MCC ENTRY PROCESSOR DESIGN

o  VEHICLE CAPABILITY ASSESSMENT

o NEW CAPABILITY DEVELOPMENT AND ASSESSMENT

o FLIGHT DESIGN TOOL & MATH MODEL REQUIREMENTS

MDTSCO HOUSTOMN m/
MCDONNELL DOUGILAS Y.

P, .




STAFFING SUMMAR

ACTIVITY MUTSCO  CS/AF  BARRIOS  TOTAL
RECONFIGURATION 22 7 4 33
DIRECT RECON ACTIVITY 17
FLIGHT (NTEGRATION 3
AUTOMATION REQUIREMENTS 2
WTR 7 4 1l
TUOL/MATH MODEL REQUIREMENTS AND 7 5 7.5
SUSTAINING ENGINEERING CINCLUDING
IMPLEMENTER SUPPORT)
MCC AND ONBUARD SOFTWARE REQUIREMENTS ) 5 2.5
AND VERIFICATION
ETR STANDARDIZATION SUSTAINING ENGINEERING 3 2 o 5
41 T 4 59

MDTS BAODQISTON
LY -

®

MCODOMNELL Doual_@u._ ;
W
. . B 2 COonironarion 44



’ ) .

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
WIR
U0 HIGH LATITUDE ATMOSPHERES AND ENTRY INTERFACE TARGETING
U0 INCREASEM EFFECTS OF VARIABLE Iy
(VARIABLE INCLINATIONS AS A FUNCTION OF TIME OF ABORT)
U0 GRTLS WITH CROSSRANGE TO AID TANK DISPOSAL
EVOLVING AERO HEATING, AERO, AND ATMOSPHERE MODELS
TAEF AND AUTOLAND GUIDANCE EVOLUTION, E.G., SPEEDBRAKE CONTROL

MCC MAINTENANCE AND MODS

00 NEW ETG
U0 EXPANDED ATMOSPHERE FILE

45




OVERVIEW OF MAJOR TOOLS

PROGRAM ESTIMATED NUMBER ESTIMATED USAGE
OF USERS (% Or SECTION TOTAL)*
DESCENT DESIGN SYSTEM 31 | b65%
+ POST-PROCESSORS
SVDS 3-DOF AND 6-DOF 11 25%
+ POST-PROCESSORS
LAND 3-DOF AND 6-DOF 3 10%

+ POST-PROCESSORS

MDTSCO MHOSTON

*350 SUPHOURS/WK

7/

‘ ‘

MCDOMNNELL DOUGLAS Ni._
7



TASK SUMMARIES




A

RECON RESPONSIBILITIES/DRIVERS

0 DESIGN AND MISSION INTEGRATION FOR POSSIBLE DESCENTS

NOMINAL END-OF-MISSION

INTACT ABORTS (GRTLS, TAL, AOA)
NON-DEPLOYED PAYLOAD SITUATIONS
DEORBIT UNDERBURNS

CONTINGENCY ABORTS

NON-CONUS AND NO - COMM RETURNS

O O O O O O

0 PHASE INTEGRATION (MULTIPLE I-LOADS & TARGETS)

DEORBIT

ENTRY

TERMINAL AREA ENERGY MANAGEMENT (TAEM)
GRTLS TAEM

APPRUACH & LANDING

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 ©

oo WINDS
o0 DENSITY

® . ® ®:



DESCENT RECON FLOW

I. FLIGHT FEASIBILITY ASSESSMENT V. COMMIT TO FLIGHT
—— - — = Aﬁ?-fﬁfl:tﬁADS [___ T T
: rﬁ"’s\'};ggﬁr AIJFIFIGCEELE L_nznga GRC PASELINE ¢V 1 ] |
START -
0 LANDING OPS L | o VERIFY I-LOADS & TARGETS
0 MASS PROPS = PPy o4 e EVALUATE ASCENT ARORT
o i, Hy XH, L-400 - L-2 l VECTORS I
EXPAND STANDARD CATALOG o VERIFY ABORT & EOM PROFILES
[_”'_ T T e e e S e e —_ — — ] | IN 16N&C EN\;IRONNENT |
B0 TF NOHSTD GENERATE ANALYZE TARGETING, |.-174
| |t or Laing >—;—‘ ENVIRONHENT | TRAJECTORIES, nIspiaYs 19 | | [C_OASCE PRESERTATTON o w |
SITE R B e MCC RECONFI1GURATION
| | l o FDF INPUT PREPARATION |
DO IF NONSTD ANALYZE ANALYZE TARGET- L-12¢ 1
| HASS PROPS TRAJECTORIES ING AND DISPLAYS RAED l [ rop/mic oy 2 : | v |
e e o e e o o s e I I :
| w. | o RE-EVALUATE I-LOADS, TAR-
| DO IF NOHSTD ANALYZE ENTRY Jd l GETS & VECTORS AS REQ'D I
APOGEE/PERIGEE INTERFACE TARGETING o o UPDATE FDF INPUT AS REQ'D |
- - - _ _ _ - _ _ _ —_ __ | I o ASSEHBLE HAC WIND PLACARDS
o READY CA PROCESSORS
' L-35 I | I
3 HESS REVU
VI, Lenosl457 VI, L-sLn | [ FLIENT READI | |
POST REAL
din L—{ T T ]
ANALYSIS SUPPORT | R
T T T T T Tmoeia
W/
MDTSCO -HOUSTON. RICDORNNELL DOUGLA@*___

CORPORATION
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INPUTS

FLIGHT FEASIBILITY ASSESSMENT

BASE G&L

URBIT DESCRIPTURS
LANDING SITES
LANDING OPPORTUNITIES

MASS PROPERTIES
(NOMINAL & ABORTS)

FUNCT10WS

SUURCES

REVIEW G&C
SPECIFY SEASUNAL RUNWAYS

REVIEW/REVISE CROSSKANGE
CAPABILITIES

FLAG NUN STD CONDITIUNS
NEEDING ANALYSIS

FLIGHT DESIGN MANAGER
(rDM)

SYSTEMS AWALYSIS
StCTION (WA NELSUN)

b

TUOLS

GENERIC PERFURMANCE
(P/F) CHARTS

STANDARD CAPABILITY

PRODUCTS

6&C REVIEW
(USCT 01)

CROSS RANGE CAPABILITIES
FOR CFP (DSCT 02803)

RUNWAY DESIGNATIONS
FUR Crp

CIRU PRESENTATION SUPPORT
(DSCT 04)

ALV PLANNING WORK URDERS

USEKS

DeFINITTONS '

- L1

D5 MISSTuN TEAM

DV PLANNING GROUPS

o,




I,

NUN_STANDARD INCLINATIUN OR LANDING SITE ANALYSIS

INPUTS

POSSIBLE MASS
PROPERTIES

INCLINATTUN/CRUSSRANGE
HISTORIES FUR
DIFFERENT ABORTS

DESIGN POINTS
(VELOCITIES/APUGEES)

FUNCTIONS

PRUDUCTS

SUURCES

ASCENT DESIGN SECTION/
INTERNAL

MISSTud FEASIBILITY
ASSESSMENTS

GENERATE MEAN AND
DISPERSED ATMUSPHERES

GENERATE MEAN AND
DISPERSED WINDS
CORRIDORS

DEFINE & TEST TARGET LINES
& CRITERIA

ANALYZE TRAJS & P/F

UPDATE I-LUADS & DISPLAYS
AS REQUIRED

TUOLS

MDTSCO 1HOUSTOR!

GLOBAL REFERENCE ATMUS-
PHERE MODEL

WIND PROFILE GENERATOR
UDS + POST-PROCESSORS

b-D0F LAND MONTE CARLO

DEFINE & ANALYZE TARGETING| -

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

NEW GUIDANCE AND DISPLAY
[-LOAD/SYSTEM PARA-
METERS OCCURRENCES AS
REQUIRED (DSCT 0o,
09.24)

CRITICAL PARAMETER P/F
SUMMARIES. E.G.. XRANGE
CAPABILITY, TPS P/F

USERS

ABORT ANALYS1S SECTION
0ASCB/SLD

DM/RI/EH/MG/ZES AS REQUIREH

/
MCDORNMNELL DO(IGLD

/

2 S—

S
CORPORATION

Sl




INPUTS

WASS PROPERTIES

BASE G&C
ORBIT DESCRIPTORS
LANDING SITES

SOURCES

SYSTEMS ANALYSIS
SECTION

9

1.

NON STANDARD MASS PRUPERTY ANALYSIS

FUNCTIONS

ANALYZE TRAJS VS SYSTEM
CONSTRAINTS

UDPATE I-LOADS & DISPLAYS
AS REQUIRED

DEFINE & ANALYZE TARGETING
CORRIDORS

DEFINE & TEST NEW TARGET
LINES & CRITERIA UNLY
IF NEEDED

PRODUCTS

T00LS

NEW GUIDANCE AND DISPLAY
[-LOAD/SYSTEM PARAMETER
UCCURRENCES AS REQUIRED
(DSCT Ub.,09,24)

CRITICAL PARAMETER P/F
SUMMARIES. E.G., XRANGE
CAPABILITY, TPS P/F

TRAJ TAPES
ABORT TARGET LINES AND

TARGETING CRITERIA AS
REQUIRED (DSCT 07, 03)

DDS + POST-PROCESSORS

USERS

0ASCB/SDD

Div/R1/7EH/NG/ES

ABURT‘ANAEYSIS SECTION



DEC
JAN
FEB
MAR
JUL
AUG
SEP
oCT

MDTSCO - HOUSTON

KSC SUPER HEAVY WEIGHT FOOTPRINTS

S-TURN TRIGGER

28.5 DEG INCLINATION

STRAIGHT—IN DOWNMODE OVERHEAD TOE
NO WIND, RWY 33 NO WIND, RWY 15 NO WIND, RWY 15
(HW.FCG) - (LW,ACG) (MW,FCG)
o &
—oi—t gt t L lpl o o
— o B
A i S P i
© : — : S ©
. P R Y I P
e o B R et
O - S
: i T :
O —+—— —b 4o o
€ — it —o Ace
230 235 240 245 250 255 260
RANGE TO RUNWAY, NM
ILOADS:
HWFCG — GRNZCI1=108, ALT AND HONOM ARE MONTH LEGEND
DEPENDANT (ALT BASED ON AN 8 PSF ETSEP QBAR) 9=NOMINAL POINTS (LW,ACG-HW FCG)
MW.FCG AND LW,ACG - GRNZC1=1.13, HONOM=-1482.0, = OVERHEAD TO STRAIGHT—IN DOWNMODE
=211140 (AVERAGE ETSEP QBAR OF 7.5 PSF) D =RSS CONVERGENCE FROM S—TURN TRIGGER
<I=RSS CONVERGENCE FROM OVERHEAD TOE
| WT(ETSEP) (LB) €GX (IN) RCS DWP (S) DESIGN VELOCITY = 6350 FPS
HW.FCG 26200, 848.887 270. NOTE: CASES WHICH USE THE 270S RCS
LW,ACG 240000. 870.953 130. DUMP ALSO USE THE MEW MPS DUWMP.
MW,FCG 246000. 844.560 130.

/\/
MCDONNELL DOUGLAS .

e

7

A

CoRrPOrRaATION

S3



INPUTS

POSSIBLE MASS
PROPERTIES

BASE G&C
ORBIT DESCRIPTORS
LANDING SITES

SOURCES

ASCENT DESIGN SECTION

DM

MDTSCO PIOQUISTON

1V,

NONSTANDARD APOGEE/PERIGEE ANALYSIS

FUNCTIONS

DEFINE & ANALYZE ENTRY I/F
TARGETING CORRIDOR

DEFINE & TEST TARGET LINES
& CRITERTA

ANALYZE TRAJS & P/F

TOOLS

DDS + POST-PROCESSORS

GAMMA-RANGE SCANNER

'PﬂiRl/EH/MG/ES AS REQUIRED

PRODUCTS

ABORT TARGET LINES FOR AOA
AND TARGETING CRITERIA
FOR ETG (DSCT 07. 03)

CRITICAL PARAMETER P/F
SUMMARTFS, F.G.., XRANGH
CAPABILITY. TPS P/F

USERS

ABORT ANALYSIS SECTION

/-\/
MCDONNELL DOUGLAS Y
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V. LEVEL 1‘ MMIT TO FLIGHT

PERFORMANCE

TRAJECTORY

FDDD/DM54 : CS & MDTSCO

0 MONTE CARLOS

O IGN & C STRESS CASES | — | TRAJ M-FICHE

AND NOMINALS
0 I-LOAD & TARGET P/F
EVAL

I-LOAD CARDS

FDF

pscT 10,27,13

RI/SD

— 0 6 DOF SDAP CASES

0 3 DOF TRAJECTORY
ASSESSMENTS -

FLIGHT LOAD VERIFICATION

SAIL (BLACK ONLY)

0 GENERIC OI TESTING
0O MISSION SPECIFIC TESTING

—

SPF (BLACK & RED)

0 RECON I (GENERALLY CY1)

=~ NOMINAL DEORBIT, EOM,
AOA, GRTLS, TAL

! O RECON IT AS REQUIRED
AVIONICS SYSTEM REVIEW/OASCB
: ASR/0ASCB
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> REVIEW
0 LoB SUPPORT FDDD/DM3 MEETING
(cS+MDTSCO) (WORKING
0 P/F TEST REVIEW GROUP)
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Va. PRE-0ASCB ACTIVITY

L-250 DAYS -240 -220 -210 -200 -190 -180
t t i i - i i i >
y
MICB CY1 0ASCB
Tool:DDS+PP
VERIFY GUIDANCE I-LOADS| DSCT 06
AND ABORT TARGET LINES | DSCT 07 Tool :SVDS+PPs
o TUNE I-LOADS AS REQD EVALUATE EOM | DSCT 23&29

PROFILE IN

VERIF 22824

VERIFY ABORT & EOM

PROFILE PERFORMANCE
WITH FLT SPECIFIC DATA

PP = POST-PROCESSOR

STD = STANDARD

MDTSCO - HOUSTON

IGN&C ENVIR,

TOOLS :DDS+PP;SVDS/FDS ¢ RONONAL & STRESS
GENERATE/VERIFY DEORBIT |DSCTO8 _
TARGETING INPUT FOR EOM o DTO EVAL

o BALANCE SURFACE AND
BACKFACE TEMPERATURES
TOOLS :DDS+PPs ;HP984E
[ GENERATE/VERIFY ONBOARD DISPLAY I-LOADS |DSCT 09
o EVALUATE USE OF STD I-LOADS
WITH FLT SPECIFIC DATA

TOOL :DDS+PPs
[ EVALUATE ASCENT ABORT VECTORS | VERIF 17,27,28

AOA, TAL, RTLS
PRIME & Wx

TOOLS:LAND & SVDS+PPs

EVALUATE AOA | VERIF 17
PROFILE IN VERIF 20
IGN&C ENVIR.

NOMINAL 6-DOF
MONTE CARLO

‘ ‘ &

TOOLS:LAND & SVDS+PPs

EVALUATE EOM,
TAL&GRTLS

IN TIGN&C
ENVIRONMENT

/
MCDONNELL DOUGLICL

e NOMINAL & STRESS

6-DOFs FOR TAL
AND GRTLS

e TAL, GRTLS &

EOM MONTE CARLOS J

L .
CORPORATION



Figure 1@ - 72"Descending January Mean Gamma-Range Scan

LGAMMA-RANGE SCAN

Al

-1.55

ot

el

4

n
0
[

=1:79

(&)
W
fan]

-
9%
. |
(]
Zz
a
I
(_‘
a
a.
f—
.
(&)
. |
[
= |
«
bt
[
o
W
P

7 OVERTEMP PROTECTION,

N BOUNDARYAY |

: k%/@
. 3

PANEL 2
B lNIT"l. ROLL
'A - CYCLES 0-DEG R(LLCHI
e -(3- HIN EOUIL GLIDE MARLIN
-A——— ALPHA MODULATION
PREBANK (DEG) - 0.0
HEIGHT (LBS) - 203600.0
C8x (IN) = 660.0

ENTRY RANGE, NM

Iy [ APGEE_ (9 - 3600

- 00 LANDING umssmmcx EDAI7/600 1

] v ' v L L Ls v Ll Ll v T v L v
4250.0 4350.0 4450.0 4550.0 1850 U

.

MCDODONNELL DOUGLA$>

CORPORATION
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Vb. ACTIVITY BETWEEN OASCB AND FOP/MICB CY2

L-180 DAYS -170 -160 -150 -140 2130 -120
L [l 1 i [ L i N
) 1 ¥ ) | | ) ) 7

M (]
0ASCB TOOLS :DDS+PPs FOP/MICB CY?
[PREPARE MCC DISPLAYS] DSCT 17 INTERNALf yERTF Eggp DSCT 30
e EVALUATE STD iﬁb??” 49
DISPLAYS VS » PREPARE
DATA TOOL DATA ISSUE
TOOLS :DDS+PPs BASES SUMMARY
GENERATE/VERIFY DEORBIT TAR-
GETING INPUTS FOR OFF-NOM EomMs  |PSCT 08a
o 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
[ PREPARE FDF INPUTS | pscT 13
e GENERATE EOM TRAJ AND
RELATED PLOTS & TABLES TOOLS :SVDS+PPs
TOOLS:LAND & SVDS+PPs | PREPARE AOA & EOM UNDERBURN TASLES |bsct 26
EVALUATE EOM, TAL, AND VERIF 29,36, e OBTAIN VECTORS FROM ASCENT
gﬁ&%goéﬂEégN&c 22’40’30’3‘ o DEFINE PREBANK ANGLES TO
‘ AVOID SURFACE OVERTEMPS FOR

NOMINAL & STRESS 6-DOFs DEORBIT UNDERBURNS

FOR GRTLS AND TAL

EOM, GRTLS & TAL MONTE
CARLOS

/
MCDONNELL oouan.“&_
L

CORPORATION
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Ve, ACTIVITY BETWEEN FOP/MICB CY2 AND FRR

FOP/MICB CY2

L-120 DAYS -110 -100 -90 -80 -70 -60 -50 -40 -30
[ 1 1 ] 1 | [] 1 1 []
I L] L] L} L ) | ] | | ) L}

INT SIMS FRR
TOOLS :DDS+PP;SVDS START
UPDATE DEORBIT TAR- DSCT 06,08,08a,23,29
GETING, UPDATE GRTLS | VERIF 54,55,56,57
I-LOADS, AND RLCGENER- I-1.0AD] DSCT 33 FRR
ATE NOMINAL TRAJS FOR AUDIT PREP
EOM & ABORTS AS
REQUIRED TOOL :FDS S$S-Y ‘ ??EéZDQME . EEﬁRégﬁ§§
GENERATE DSCT 28 DELIVER STATUS
LON - STGHED ISSUES
TAPE & STATEMENT ¢
USERS
GUIDE TOOL :FDS SSY
?3?“15 DSCT 13 TOOLS:QLIPP, IPP
REQD . ' WRITE WORK ORDLRS, UPDATE (CSC), AND REALTIME 1
' TEST (MDTSCO+CSC) IMPACT POINT PREDICTORS
TOOLS: DDS/SVDS TOOL :DDS+PP
VERIFY DEORBIT) psCT 32 ASSEMBLE/GEN- | VERIF 70
BLOCK DATA ERATE HAC
FOR ONBOARD HP WIND PLACARDS
o EVALUATE APPLICA-
BILITY OF STDS
o GENERATE NEW
PLACARDS AS REQ'D
TOOLS :DDS
™ SUPPORT FLIGHT TECHNIQUES AS REQUIRED >

MDTSCO - HOUSTON,

e PROVIDE QUICK-LOOK P/F SUMMARIES

o SUPPORT WEATHER ALTERNATE, REDES-
IGNATION, BLACKOUT ISSUES, etc,
AS REQUIRED

J

MCDONNELL DOUGL@_

s
CONPORATION
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STS-S1B ADA TO NORTHRUP

807 KSC FEB HIND
MISSION UNIQUE WIND PLACFRD

-

wer

2
AAL ALT < 9000 FT

—A—— AA ALT < 6000 FT

——— LOAD FACTOR > 2.00 @

N AT TS T sl AL

MCDONNELL DOUGLAS

{

CORPORATION
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INPUTS

VI. REAL-TIME SUPPORT

LANDING SITE ENVIRON-
MENTAL DATA

STATE VECTORS
MCC DISPLAYS + DATA
CREW CHARTS/PLACARDS

APPROACH & LANUING
NUMUGKAPHS

FUNCTIONS

SUURCES

ANALYZE TERMINAL AREA &
LANDING P/F vAILY
WITH REAL-TIME
ENVIRONMENTS

VERIFY MCC DEORBIT
SULUTIONS

RECUMMEND PRUCEDURES &
R/W'S Tu AID ENERGY
MGMT

ESTIMATE OKBITER
IMPACT PUINTS Fuk
CONTINGENCY ABORTS

PRODUCTS

LSV
100
CKTS
INTERNAL

TUOLS

ENERGY MGMT RECOMMENDA-
TTO0NS

OUTER-GLIDESLOPE AIMPOINT

RECOMMENDAT1UNS

R/W & APPRUACH (UVHD/

ST-IN) RECUMMENDATIONS

IMPACT POINT
CUURDINATES

DS
SSR CUNSULES

IMPACT POINT PREDICTORS
(QUICK LUOK & RUMINAL)

USERS

10U

e e e e s e orttene o moirm i s e

ol



VII. PUST-FLIGHT ANALYSIS

[WPUTS FUNCTIONS - PRUDUCTS
CCT TAPE REFOKMAT TAPE QUICK-LOUK P/F SUMMARY
KEAL-TIME UBSEKRVATIONS PLUT KEY TRAJ DATA DETAILED P/F SUMMARY
POST-FLIGHT DEBRIEFING PREPARE P/F SUMMARIES ANOMALY ANALYSIS RESULTS
COMMENTS

INVESTIGATE ANOMALIES IN
IGN&C SYSTEM

— >
SUURCES TOOLS USERS
UH DDS | F1p
INTERWAL 5-U0F SVDS INTERNAL
FCoD R1/EH/MA/ZES/EX

AMDTSCO - FIOUSTON

OOOOOOOOOOOO



6EV
ZF10
6010
6T31

LFul

LSU2

6L31

GLCL

* RETAINED BY EQU OUNTIL NEW GUTDANCE TS CERTTFTFII

DESCENT GUIDANCE 1-LOALS

CATEGORY DESCRIPTIun

ENTRY

——

ENTRY GUIDANCE

FIXED 1-LOADS - HARPULD

ENTRY GUIDANCE, TRAJ. ANCHOR

—

TAEM

TAEM GUIDANCE, UPS 3

FIXED I-LOAUS - MOURE*

FIXED I-LOALS - MOURE., CUNTD,*

AUTOLAND

AUTULAND GUIDANCE, OPS 3

AUTOLAND GUIDANCE, COMMON

[-LOADS 0CC, #
70 002
70 005
8y 003
89 004

1 002
50 102
80 101

135 201
21 101
27 102

COMMENTS

ETR
WTR

ETR
WTR

STANDARD

STANDARD
STANDARD

STANDARD

STANDARD

STANDARD

63
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(]
-
e

|

LrH1
£SHO
6112
X530
GL1L

GRMO

MODTSCO HOULTON

DESCENT GUIDANCE I-LOAUS (CONCLUDED)

CATEGORY DESCRIPTION

AUTOLAND

FIXED 1-LOAUS - DYER
SCRUB I-LOADS - DYER
GRTLS
TAEM GUIDAWCE, UPS 1
SPF DERIVED STEEP
GLIVESLUPE PRUFILES

AUTOLAND GUIDANCE, OPSI

GRTLS TAEM MISSIUN UNIQUE

60
60

13
13

101

001

202
205
001
002
101
102

COMMENTS

STANDARU

STANDARD

HEAVYWE LGHT
LIGHTWEIGHT
HEAVYWE TGHT
LIGHTWEIGHT

HEAVYWEIGHT
LIGHTWEIGHT

MISSION WEIGHT

/

MCDONNELL DOUGLAS P —

CORIPONATION
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DESCENT I-LOADS FOR ONBOARD DISPLAYS

CAT CATEGORY DESCRIPTION I-LOADS 0CC. # COMMENTS

|

ENTRY TRAJECTORY DISPLAYS

ETDL  ENTRY TRAJECTORY DISPLAY PROCESSING 21 102 28 1/2° INCL
2] 103 57° INCL

XS10 SPF DERIVED DISPLAY LABELS 30 001 STANDARD ETR
30 002 WTR TL
[FGO FIXED I-LOADS 94 001 STANDARD
ETLO ENTRY TRAJECTORY DISPLAY 1 143 005 LIGHTWEIGHT 28 1/2° INCL

143 007 HEAVYWEIGHT 28 1/2° INCL
143 009 LIGHTWEIGHT 57° INCL

143 010 HEAVYWETGHT 57° INCL

143 012 WIR TL

ET20 ENTRY TRAJECTORY DISPLAY 2 93 005 LIGHTWEIGHT ~ 0° ELEV
93 006 LIGHTWEIGHT  2° ELEV
Y3 007 LIGHTWEIGHT ~ 4° ELEV
g3 008 HEAVYWEIGHT 0 ELEV
93 009 HEAVYWEIGHT ~ 2° ELEV
g3 010 HEAVYWEIGHT ~ 4° ELEV
93 ull WTR TL




CAT
ET30

ET40

ET50

VELO0
VE20
VR10

VR20

DESCENT -1 OADS FOR ONBOARL JISPLAYS (CONCLUDED)

CATEGORY DESCRIPTION
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

4 e

[-LOADS 0CC
/5 004
/5 005
105 001
103 003
126 003
126 004
VERT SIT DISPLAYS
58 004
58 005
47 006
47 00/
58 003
58 005
47 006
47 00/
24 001
24 002
b5 001

COMMENTS

LIGHTWEIGHT
HEAVYWEIGHT

LIGHTWEIGHT

~ HEAVYWETGHT

LIGHTWEIGHT
HEAVYWE IGHT

HEAVYWEIGHT
LIGHTWEIGHT

LIGHTWEIGHT
HEAVYWEIGHT

HEAVYWEIGHT
LIGHTWEIGHT

HEAVYWETGHT
LIGHTWEIGHT

LIGHTWEIGHT
HEAVYWEIGHT

STANDARD

éé‘
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I-LOAD STATUS

6RILS
0 CATEGORY GRMO
00 CREATE STANDARD CATEGORIES AT 2000LB INCREHENTS
00 PERFORM AS REQUIRED UNTIL CR 69971 + MODS IS INCORPORATED (NEW I-LOAD)
00 ~ 5 UCCURKENCES
0 WTR ANALYSIS RESULTS
00 WILL CHANGE SOME ETR I-LOADS

TAEM & GRTLS

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

00 LIMITS LOAD FACTOR AND IMPROVES HIGH WIND PERFORMANCE
00 [-LOAD CHANGES

4 DELETIONS
10 AuDITIONS

00 INCORPORATION: 0110
TAcM

O VERIFICATION OF STANDARD ENERGY TRIGGER LINES MAY CHANGE SUME PRESENT [-LOADS L7

%_‘——77’



[-LOAV STATUS (CUNCLUDED)

ENTRY

.0 ALL ETR OCCURRENCES ARE STAWDARD I-LUOADS

0 A NEW WTR UCCURKENCE WILL UPDATE THE TRAINING LUAD UCCURRENCE

/7
’

MDTSCO 4 IOUSTON MCDONNELL DOUGLQ___,
s

nnnnnnnnnnnn
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¢ - « v e ®
o R R T Je———— o
MOD ' MSD MOD & MSD —
o ——— DE3 o Fs—

M54 CRP MCC
O TMTT AS T "
S
: gEPFD i 0 MERGE AS IGRA ® DEORB/ENTRY
WITH T, ——>{0 HI SPD RPRED
T ’ I
: I/L\:T BASEL INE Oy ® ENTRY DISP,
MERGED
* &l x AS |
| I 1
; MERGED[ T £ |
|| _BARRIOS  ]AS | 8 I |
WERGE AS | |
t1 From wav, I
ASC, ETC. CRP_FORM ' o |
|4 . | VT I
foo/mew]. . . _| -
= — -|REPORT N |
| VERTFTCATION y
| PRINTOUT [ - v |
I
| Y. _NUAL, INFORMAL
TS0 = TIME SHARING OPTION VERIFICATION
CRP = CONFIGURATION REQUIREMENTS PROCESSOR
IVT = INTERFACE VERIFICATION TEST




TMTT
(~50)

DEPFD
(~ 250)

SP
(~ 600)

TAST
(150)

LLT
(380X 2)

MISCELLANEOUS TRAJECTORY
TABLE

DEORBIT ENTRY PLANNING
FLIGHT DEPENDENT TABLE

SYSTEM PARAMETERS TABLE

TRIM AERODYNAMIC
SCHEDULE TABLE

LIMIT LINES TABLE

o ENTRY DRAG CORRIDOR

o ENTRY RANGE LIMITS

0 GRTLS ENERGY CORRIDOR
0 TAEM RANGE LIMITS

MCC DATA LOADING VIA TSO

MISCELLANEOUS ENTRY, TAEM I-LOADS: RARELY CHANGE

ENTRY/TAEM I-LOADS: RARELY CHANGE

ENTRY/TAEM I-LOADS & ETG VALUES:
THREE MISSION SPECIFIC CHANGES FOR ETG

ELEVON, SPEEDBRAKE SCHEDULES AND OTHER CONTROL SURFACE DATA:
ELEVON & SPEEDBRAKE SCHEDULES ARE MISSION DEPENDENT AND
ARE THE ONLY ITEMS TO CHANGE (~ 18 ITEMS)

ENTRY, TAEM AND GRTLS MCC DISPLY DATA:

ETR TAEM & GRTLS ARE STANDARDIZED (CHOOSE LIGHT OR
HEAVYWEIGHT SET). NUMEROUS MISSION SPECIFIC UFDATES
FOR ENTRY (226).



NUMBER OF I-LOADS

700

600

500

200

100

DESCENT STANDARDIZATION

PROGRESS

STANDARD* 28%° AOA & TAL
TARGET LINES INTRODUCED

*STANDARD LINES COVER ALL
SEASONS, OPERATIONAL C.G.'S
AND 210 KLB = WT < 240 KLB (AOA)

OR 220 KIB = WT = 250 KLB (AOA)
'STANDARD LINE COVERS

e —

/_/k
TOTAL DESCENT A

[-LOADS

A FROM EXISTING
I1-LOAD OCCURRENCES

<+

i 1 1 1

|

C. LIGHT WEIGHT GRTLS I-LOADS UPDATED

‘JL’ STANDARD* 57° AOA & TAL
NOTES;

TARGET LINES INTRODUCED
[}
A. OPTIONAL TAEN TARGETING ADDED, ALSO SHNDARD KSC" GRILS C.G. RANGE, AND

DUAL AUTOLAND GLIDESLOPE FIRST USED TARGET LINE_INTRODUCED 200 KLB < WT < 240 KLB
B. LIGHT WEIGHT VEHICLE FOR STS-8 STANDARD® 50° AOA & TAL

o OFT « -PROFILE FOR STS-1 THRU STS-5, TARGET LINES INTRODUCED
STS-7 AND STS-9

o OPS o« -PROFILE FOR STS-6, STS-8, 41-B
AND SUBS

ALL SEASONS, INCLINATIONS
(ETR ONLY), OPERATIONAL

ey

MDTSCO
RECONFIGURATION MANPOKER

UNIT COST CODE DATA

o

60 |

=
(=]
T

B

|

MAN MONTHS

~n
(=]
L)

0

9 418 41C 41D 417-41G 51A
FLIGIHTS

5 6 7 8

1 1 1 1 1 [] B M O ¥

-l

STS-1 §TS-2 STS-3 STS- STS-5 STS-6 STS-7 STS-8 STS-9 41-B 41-C 41-D 41-6 S1-A S1-B S1-D 51-E 51-F 51-6

o O O O O

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




MDTSCO Descent Group Manpower

for Flights STS- 5, 6, 41B

8
n
q
42
R
:
a
o
P
Months to Launch
(] _STS—-5 + STS-6 o STS--41B
//
MDTSCO -HOUSTON MCDONNELL DOUGL/@____
.

CORPORATION
. A - ' . - L ‘




+ - ‘ . e « ® ‘

RECON STREAMLINING GUALS

“REPEAT” DEFINITIUN IMPROVEMENTS

00  MUNTE CARLOS

00 0/B & MCC DISPLAY DATA

00  UTHER VERIFICATIUN DATA AS PUSSIBLE

CONTINUED STANDARDIZATION OF COMPUTER INTENSIVE PROLUCTS

00  CKEW CHARTS AND PLACARDS

CONTINUED DEFINITION OF AUTUMATION CANDIDATES

00  CONCEPT UF DATA BASES LINKED WITH AUTU-QA FUNCTLUNS SHOWS PROMISE

00  INPUT TO ADV TOUL REQUIREMENTS TASK

INCREASED USE UF PARAPRUFESSIUNALS

00  PRIURITIZED LIST OF CANDIDATE TASKS FUR TRANSITION 1S IN WORK

00  CUNTROLLED I—PACKS, CHECKLISTS, QA-PACKS, AND SUFTWARE TU st DEFINED
THRUUGHOUT THE SUMMER Y

/
MCDONNELL UOUGL@

P ——

INCREASED LEAD TIME FUR MCC LOAL WA




WTR & STANDARDIZATION

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

APPROACH

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

00  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

0  WIR GRTLS W/CROSSRANGE FOR TANK DISPOSAL
o ETR HEAVYWEIGHTS & ASSOCIATED DUMP MODS
o TIPS DESIGN LIMITS

7/

/
MOTSCO HOUSTOAN MCDONNELL DO(IGLQ

'
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‘II' .. ‘II’ c . e ‘II'
ADVANCED TOOL REQUIREMENTS

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

00  IST GENERATION TOOLS EVOLVED AS SEPARATE BATCH PROGRAMS

00 DDS (#ND GENERATION TOOL): 1) COLLECTED TOOLS, 2) USED INTERACTIVE APPROACH,
AND 5) PROVIDED ELECTRONIC DATA TRANSFERS

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

00  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
00  DATA BASE INITIATIVES

0 WE ALSO PROVIDE TEST SUPPORT TO REQUIREMENTS IMPLEMENTERS

o0  MDTSCO SDB (DDS)
oo CSC (SvDS)

7/

m/
MDTSCO HIUSTON MCDONNELL DOUGLAS X,

ooooooooooo




DESCENT DESIGN SYSTEM QVERVIEW

DDS EXEC &
UTILITY
FUNCTIONS
Lo m e - |
orT oTT ‘ oT1T ;
LHT LHT LHT ;
ESP TSP ASP GSP '
LHT VERSION INITIALLY RELEASED @ LNT VERSION INITIALLY ® INITIALLY RELEASED 8 LHT VERSION INITIALLY
9/80 RELEASED 2/80 2/79 RELEASED 12/81
OTT VERSION INIIIALLY ® OTT VERSION INITIALLY 0 PROTOTYPE GSP-LiT
RELEASLD 12/81 RELEASED 2/81 FULLY OPERATIONAL 11/81

PROTOTYPE MODULES RELEASED

11/77

DDS
ESP
TSP
ASP
LHT
oTT

¢ REQUIREMENTS FOR GSP-OTT
TO BE DELIVERED
MID-APRIL 1982

DESCENT DESIGN SYSTEM

ENTRY SHAPING PROCESSOR

TAEM SHAPING PROCESSOR

APPROACH & LANDING PROCESSOR

LEFT-HAND-TURN (FLIGHT S/W VERSION 18)

OPTIONAL TAEM TARGETING (FLIGHT S/W VERSION 19)

RICDHDONNELL PDOUGE AS N

4420407000 A B ~



THE DDS AND DESCENT FLIGHT DESIGN
( START )
Y

MISSION DEFINITION/
GROUNDRULE DEFINITION

e

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

[N
\

DDS USED
| HERE

{

(%]
f—
wv
(YN
-
Lty
TR
2
1
—
<
>
<

\

(

TEST & EVALUATE PROFILE
(NUMERICAL TRAJECTORY STMULATION/TRAJECTORY ANALYSIS)

1. NOMINAL AND STRESS CONDITIONS

la. MID-FIDELITY SIMS (THREE DEGREE-OF- FREEDOM/
LIMITED NAV_MODELING)

1b. HI-FIDELITY SIMS (SiX DEGREE-OF-FREEDOM/ — ~—

FULL NAV MODELING)
2. MONTE CARLO DISPERSION ANALYSIS

— e——

3. MANEUVER CAPABILITY ANALYSIS
(FOOTPRINT DEFINITION)

PROFILE 0.K. NO

?

MORE TESTS

‘ /
MCDONNELL DOUGLA\@);__

y,

L
CONronaviIONn




DRAS AT TFT/SECea

Sé

DEFINE ENTRY CORRIDOR

21

40

T . TEST CASE |
\ DYNAMIC YT Jeo00a
PRESSURE MG 871
BOUNDARY | { ALPin 30720
(qB) ELEV 28/DEG
] A 62/5TD
/ \ AERD  OCT/79 .
] /ﬁ / 0BAR 328./399,
NORMAL LOAD QA 337/ 2
s ===l ' A~ [Bounoany ‘ TRV VRY
\\LK / (LD) \\/ Pt 260
P2 2400
as—| [ELEVON SURFACE (T /A —cra 2ot
TEMPERATURE < " 5 S
BOUNDARY (T4 -
/ L &( cPe 2483

nyd)

\\‘/\L4 /

\
®
: [BoDY FLAP (T2) > Ly \rg\
15 I\l/ur ;,-Af/ — an oS
e 27 N e e
10 4l \
%/ WING LEADING
e LEDGE_(T3)
// Nrorinmw
. CHINE (T6)
26000 R4060 220800 20d0e 10000 16400 14000 18000 18400 L 11} 6000 4000

VN

RELATIVE VELOCITY (FPS)

' | |

L -

2000

»

AICIDDNNER L. DO(IGLQ
L] -
\
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DESCENT DESIGN SYSTEM
DEMONSTRATION

BRET McCLEARY
MDTSCO X511
23 MAY 1985

/

MCDONNELL DOUGLAS
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0

INTRODUCTION

00 MAJOR ENTRY SHAPING PROCESSOR PROFILE DESIGN STEPS

000
000
000
000
000

ANGLE OF ATTACK PROFILE DEFINITION
ENTRY CORRIDOR DETERMINATION
TRAJECTORY PROFILE SHAPING

ENTRY INTERFACE TARGETING
TRAJECTORY SIMULATION

00 DESCENT DATABASE TRACKER

PAGE 1 o» 3

Y

(X

MCDONNELL oouat.:;?__

CORPORATION
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‘ PAGE 2 oF ‘

0 ANGLE OF ATTACK PROFILE DEFINITION

00 DEFINED BY ALPHPT OR CV TABLE
00 &= CALPO(I)+CALP1(I)*V+CALP2(1)*V2
00 ANGLE OF ATTACK PROFILE CAN BE PLOTTED (FIGURE 1)

W/
MCDONNELL DOUGL:;%__

CORPORATION




ANGLE OF ATTACK (DEG)

45

40

35

30

as

L]

15

10

PAGE 3 o

FIGURE 1 - ANGLE OF ATTACK SCHEDULE

\

i

|

i

i

!

1

!

[ i
28300 26000 24000 22020 <R30 18000 16000 14080 1000 10300 B8E0d €30 4000 2000 [}
vT VELOCITY (FT/SEQ)

4

MCDONNELL DOUGLAS Y
L
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‘ ‘ PAGE 4 oF ‘

0 ENTRY CORRIDOR DETERMINATION

00 DEFINED BY LIMITS TABLE

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

J

-~

MCDONNELL DOUG L‘\S%___

CORPFPORATION




VELOCETY
FT/SEC

8299.

6009.
5539.

4509.
4020.
3529.
3009.
2503.

cPy
28se.

FIGURE 2 -

(4.
2396.

15.76
15.44
15.43
16.36
17.08
17.88
18.76
19.72
20.65
a1.7
22.84
24.12
25.55
27.13
28.95
39.76
32.88
35.25
37.9?
41.16
4.7
48.00
62.38
58.08
64.38

cP3
2859,

P4
217.

34.0¢
38.05
49.81
41.02
49.69
40.42
39.73
39.17
38.39
37.79
37.01
36.30
35.57
34.99
34.23
33.58
32.91
3.3
31.80
31.32
31.28
33.34
36.88
49.53
44.25
48.63
52.80
58.83
65.55

DESIGN LIMIT DRAG ACCELLERATION SUMMARY

CPS CcPé
2385. 1459.
§.¢ §.13
05 6.2?
6.58 6.83
7.19 .45
7.86 8.16
8.62 8.95
9.49 9.8S
10.47 10.87
11.59 12.82
12.85 13.34
14.30 14.84
15.97 16.5?
17.88 18.56
20.10 20.86
22.67 23.54
25.68 26.72
29.58 30.37
33.42 3.7
38.40 39.89
44.45 46.18
51.65 53.66
60.75 63.29
69.97

67.81

64.56

60.63

56.73

53.75

50.83

48.47

46.13

44.11

41.67

39.96

35.75

32.84

3e.25

35.36

45.21

58.94

81.99

122.85
341.95

CP? crPg
1100. 1500.

47.80 674.27
48.52 742.59
49.49 815.52
49.91 897.%0
50.66 991.13
51.44 338338
52.26 sssas
53.13 sss188
54.04 996.58
55.00 $81.30
56.02 965.79
57.99 950.43
58.23 934.26
58.69 919.05
59.69 905.59
60.63 895.49
61.65 991.39
62.77 S61.89
63.95 ss33188
65.42 38318
66.29 s13318
67.54 3383188
68.89 s3s18
70.33 18138
71.93 sss3s
73.72 nst583
77.18 st318
95.51 siss13
123.64 338388
157.46 333382
294.25 sssuss
234.37 388838
225.70 383318
€97.39 11112
185.39 s3t382
163.93 ss8312
135.38 s3833¢
193.83 18313
77.32 834.36
60.36 $34.36
50.98 348.53
49.86 497.49
55.95
77.14

cP9
1040.

36.26
36.45
36.41
.57
36.68
36.81
36.95
.12
37.3?
37.40
37.54
.72
372.92
38.16
38.43
38.73
39.07
39.47
39.91
40.37
41.92
41.59
42.23
42.22
“a.n
41.60
41.39
41.32
117.19
149.55
193.81
234.28
221.99

cP1e
1100.

36.64
36.42
36.09
35.98
35.74
35.55
35.39
35.24
X5.10
34.99
34.78
34.61
34.47
34.34
34.23
34.15
33.83
33.53
33.30
32.94
32.68
32.493
32.31
32.12
.97
31.88
166.98
208.81
263.87
277.79
274.69
265.9)
259.28

281.97 229.11

180.49
163.98
143.15
138.45
162.76
168.34
122.75
109.47
341.97

198.71
168.39
140.48
122.19
133.82
142.18
107.44
133.07

€2 GLIDE LOAD FAC
1.58/ .00 300..280.

37.,20.

17.81
17.3?
17.44
16.52

16.79

32.50
32.49
32.49
32.49
32.48
32.48
32.48
32.48
32.48
32.48
32.52
32.47
32.47
32.47
32.46
32.46
32.45
32.45
32.44
3.4
32.43
32.41
32.44
32.44
32.43
32.41
32.49
32.39
32.49
32.40
32.42
32.44
32.24
31.87
31.44
30.86
30.18
29.39
28.46
27.46
26.51
25.53
24.7s
24.04
23.79
23.67
23.58
23.n

aBAR

61.02
54.43
48.26
42.52
37.18
32.91
25.47
26.99
25.14
22.94

MCDONNELL DOUGL

UPPER
LINIY

4.70
5.16
5.6}
6.12
6.70
7.24
.8.07
8.91
9.85
10.92
12.15
13.56
15.18
17.96
19.24
21.78
24.78
28.33
31.80
3.3
31.28
32.41
32.31

31.87
31.44
30.86
30.18
29.39
28.46
27.46
26.51
25.53
24.75
24.04
23.79
23.67
23.58
22.94

PAGE 5 0.
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DRAG ACC (FT/SECes2)
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FIGURE 3 - DESIGN BOUNDARIES
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TEST CASE 1
T 215008
G 658
ALPHA OPSAQ
BEV 2/-5/254/
ATH  KSCBS
AERO STS-9
0BAR 338280
B0Q 37/ 2
LF 15/ @
(P 1 2668
P2 23%
(P3 2650
(P4 2178
(PSS 2385
(P& 1450
(P7 1108
(P8 153
(P9 1840
(P10 1100

J

.

(o

S —

T TORPORATION




0 TRAJECTORY PROFILE SHAPING

00 DEFINED BY DESIGN OR TLOADA TABLE

00

00

FIVE MAJOR PHASES

000
000
000
000
000

PRE-ENTRY
TEMPERATURE CONTROL
EQUILTBRIUM GLIDE
CONSTANT DRAG
TRANSITION

PAGE 7 o

PROFILE GENERATED BY FIT OR PROFILE COMMAND (FIGURE 4)

~d
MCDONNELL oouau;%_
¢
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DRAG ACC (FT/SEC#%2)
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PAGE 8 o ‘

FIGURE 4 - DESIGN DRAG PROFILE

TEST CASE (
VT 215008
Xo 6%
ALPHA OPS49

ELEY 2/-S5/25//
ATH  KSC28S5

AERO  STS-9
0BAR  392/268
oa s e

LF 1% 8
P11 2058
P2 23%

P3 2650

N\ (P4 2178
,/ \ \\\ (PS5 235

—~ \\ (P6 140
\ ) (P7 1100

(P8 1508

/
/
/]

AN P9 1040
s S P18 1100

Y
%
A/

///
//Z/

-

— / ;
28232 26000 24000 22000 20000 18009 16020 14000 12000 10000 8200 €300 4002 2000 [ ]
AT VELOCITY FT/SEC) '

m/
MCDONNELL DOUGLLS%__
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0 ENTRY INTERFACE TARGETING

00 INITIALIZED BY PVINIT FUNCTION (FIGURE 5)
oo DEFINED BY TARGET TABLE

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

(X .
MCDONNELL DOUGL:S%__

CORPORATION

' » ‘ g : : v ‘
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FIGURE 5 - POSITION-VELOCITY INITIALIZATION FUNCTION

ENTRY 1626 HOURS 13 APR 1985

ENTR: JPVINITY

XxvZ ~.15062815+08 ~.37687443¢07 .

XvZID -80133420404 =.23724987+05 2072::;2:::
XV2E -.18694034¢08 =.53035325+07 .87570441.07
ERAEL -4.66 DEG TO ~1114.27 SEC RANGE 4422.14 M
E:‘#Rﬂv‘. N -164.16 LEG PHID 24.49 DEG PSII 74.57 DEC

PAGE 10 ‘

.

(X

MCDONNELL DOUGLS%_
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PAGE 11 8
FIGURE 6 - ENTRY TARGET GENERATOR SAMPLE OUTPUT

E1 TARGETING MODE 1 ~ - - SPECIFIED APOGEE ALTITUDE

VI = 25762.2 FT/SEC VEL DELTA MAX =  100.00 El ALTITUDE =  400000.0
APOGEE = 150.0 NN UREF « 23000.0 FT/SEC RTUREF » 2646.8 NM
LANDING SITE LONG = -80.7060 LATD « 28.6329

AZINUTH = 149.99 ALTITUDE = -199.40

'E‘;G NODg IS APPROXIMATE GAMMA-FREE VI « 25762.2
= 1

EIFPA= -1.081438  UELOS- 23499.5 TINE« 497.28 He 247978.2 I0SFLG= 1 DOS= -.19 ROLCHD. -9.82 LATD» 28.73 1| N» {5
EIRANGE = 4660.24 EIFPA - -1.081438 RNGERR » ~234.03 UREF= 23499.47 RTUREF= 2727.51 RANGE= 2493.48 DOS-  -.0987 N- 15

N6 = 15
EIFPA= -1,081438  VELOS- 23454.2 TIME- 506.88 He 247662.1 10SFLGs 1 DOS« -.1@ ROLCMDs -17.43 LATD- 28.82 1 N« 15
EIRANGE = 4669.57 EIFPA » -1.081438 RNGERR = ~9.94 UREF= 23454.17 RTUREF- 2701.32 RANGE= 2691.38 DOS=  -,@955 N= 15

END OF PREDICTION PHASE
END OF CORRECTION PHASE
IX58% NORMAL ETG TERMINATION 332x%

VI = 25762.20 FT/SEC EI LATITUDE » 23.16143 DEG
EIFPA = -1,081438 DEG EI LONGITUDE = -168.49838 DEG
EIRANGE = 4669.570 NM El AZIMUTH =  72.71752 DEG
'E‘ZG noog IS APPROXIMATE GAMMA-FREE VI = 25761.0

= 1

EIFPA= -1,079349  UELOS» 23455.8 TINE« 506.88 H* 247679.0 IOSFLGe .1 DOS= -.19 ROLCMD= -15.23 LATD 28.82 1 M- 15
EIRANGE - 4671.12 EIFPA - -1,079349 RNGERR - ~1.65 UREF+ 23455.79 RTUREFe 2702.25 RANGE- 2700.60 DOS=' -,0973 N~ 15

END OF PREDICTION PHASE
END OF CORRECTION PHASE
$¥REX NORMAL ETG TERMINATION 233y

VI = 25768.98 FT/SEC El LATITUDE = 23.15323 DEG
EIFPA < -1,079349 DEG El LONGITUDE = -168.52570 DEG
EIRANGE = 4671.118 NM El AZIMUTH =  72,70638 DEG
25760.98 25762.20 -.01884 -.01887 21314972.2 21314964.7
ETG MODE 1S PRECISE GAMNA-F IXED VUl = 25761.3
EIRANGE = 4671.83 EIFPA = -1.079514 RNGERR = -.76 UREF= 23456.82 RTUREF= 2702.85 RANGE= 2702.09 DOS«  -.0988 N 15

END OF PREDICTION PHASE
EIRANGE = 4673.92 EIFPA = ~1.879514 RNGERR o -2.23 UREF~ 23397.64 RTUREF* 2669.97 RANGE- 2666.84 DOS- -.0981 N« 15

EIRANGE = 4674.33 EIFPA = -1.079514 RNGERR - ~+43 UREF= 23398.09 RTUREF+= 2669.33 RANCE- 2668.89 DOS-  -.0964 N- 15

END OF CORRECTION PHASE
AXEEX NORMAL ETG TERMINATION $xsx%

VI - 25761.31 FT/SEC EI LATITUDE = 23.13620 DEG
EIFPA = -1.079514 DEG El LONGITUDE = -168.58135 DEG
EIRANGE = 4674.330 NM EI AZIMUTH =  72.68328 DEG
X352 EI-5 SOLUTION 3¥sx%

Ul » 25587.72 FT/SEC LAT « 15.70771 DEG

GAMI =  -1.09090 DEG LONG = 172.23287 DEG

RT = $838.67 NM AZ « 65.82837 DEG

HD = £41784. FT

X¥LRx% E1 STATE LOADED INTO INTEG TABLE
Y

MCDONNELL DOUGL@__
8

CORPFORATION
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0 TRAJECTORY SIMULATION

00 DEFINED MAINLY BY INTEG TABLE
00 SUMMARY DISPLAY CONTAINS MAJOR PARAMETERS (FIGURE 7)

00 PLOT AND TABULATION CAPABILITIES BUILT IN (FIGURE 8)

W/
MCDONNELL oouc;l_:;?_-_

OOOOOOO YioNn
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FIGURE 7 - SIMULATION SUMMARY
ENTRY ). ENTRY PROFILE SUNMARY TN & DYFFEC 8352403
VENICLE VEIGHT AT EI 215000.9 POUNDS MAX GBAR ,2259+93 £991.44
CENTER OF GRAVITY 855.0 INCHES MAX LD FCTR  .1464+01 15078.78
ANGLE OF ATTACK PS40
ELEVON SCHEDULE &= 672,80/ HAX HINGE MOMENTS
ATMOSPHERE 2 STANDARD IND ELUN  -.4373+86 989,56
AERO DATA FILE EMG-AOL S| BLARADPREOP OUT ELUN ~.1785+06 2499.91
BDY FLAP  -.4899+406 15076.78
PROFILE CONSTANTS SPDBRAKE  .5286+06 2499.91
Uar 2100008445 U2 .2759930405 VA .2673415+05
15831920101 AKI  -.4263263+61 ALFM  .3100000+02  DEVIATION OF UNLIMITED ALPHA COMMAND FROR
OfRan 11000000405 ETRAN .5473645¢08 UBI ‘1700000405  SCHEDULE AT UE GREATER THAN 23560 F1/S
vSy  .2076997+05 DF 12006401402 EEF4  .2000000+07 MIN OF .00 OCCURS AT OFT/5
va ‘000000104 RPTI  .2870000+02 D230  .2449997+02
651  .0000000  GS2  .1000000-84 GS3  .0600000 MININUN EQUILIBRIUM GLIDE MARGINS
CS4  .0000000  PREBNK .0000000 BETUEEN 24000 FPS AND 4000 FPS
RIN MARGIN  .474 ACTUAL DRAG 30.913 VELOCITY 10032.27
ANGLE OF ATTACK COEFFICIENTS BETUEEN 24000 FPS AND 15000 FPS
UALP CALPO CALPY cALP2 NIN MARCIN  1.965 ACTUAL DRAG 11,585 VELOCITY 20777.96
1 3500.00  .39999993+01 .40000003-02 00000000 REF MARGIN BETUEEN 24000 FPS AND 15677. FPS
2 4500.00  .32343788+61 aa4994-85  -.62499825-97  REF MARGIN  2.010 REF DRAG  11.637 UVELOCITY 20777.96
3 5200.00  .45000033+01 -38749993-02 -00000000 TAER INTERFACE DATA
1 6800.60  .23874955+01 "36876011-83  -.78125070-07 LAT  .2866194402 LONG -.8148050402 AZE  .7923791+62
5 7200.08  .60000033+61 +36249995-02 -00000000 ALT  .8437633+05 UE 12499914+04 BANK  .3743913+02
6 3800.00 -.20325006+02 "10977501-61  -.50781257-06  DELAZ -.8045824+01 RT 16085868+02 ALPHA  .1559978+02
7 9200.00  .19000000+02 -19999999-02 -00000000 QBAR 2150035403 ENERGY .1816731+66 GAME  -.5918169+01
8 10800.00 -.33899982+02 "13499997-01  -.62499985-06  ELEUON .4131367+08 BDVFLP -.1819560+01 PSHAT  .2976334+03
9 26000.00  .39000000+02 -00000000 -00000000 RTURNT .2223847405 VSGNT -.1000000+61 IMDTAR 0
19 +39000000+62 -00006000 -00000000 IRUID 1 IVHED(1) 1 IVHED(2) 0
nEP @ UEIGHT .2150000+06 XCG  .8550000+83
DEORBIT DEFINITION
INCLINATION ,2850402 DEG FIRST NON ZERO ROLL COMMAND DISPLAY
CROSSRANGE -6000+03 NAUTICAL MWILES ISLECT 2 CYCLE 16 ROLL COMMAND -20.75
INIT ROLL DIRECTION L
APOGEE ALTITUDE ,1560403 NAUTICAL MILES EUENT SUMMARY TIME (SEC)  SPEED (FT/SEC) NM TO LS
ENTRY INTERFACE OR INITIAL STATE ENTRY INTERFACE .00 24399.39 4652.16
LAT  .2325297+62 LONG -.1681981403 A2 7284273462
ALT  .3099979+06 VU1 12576139¢05 UE .2439939405  INIT TEWP CONTROL PH 305.28 24439.28 3456.55
GAMI  -.1079649+401 GAME -.1139924+01 RT -4652156+04
INIT EQ GLIDE PHASE 1044.48 16966.65 887.77
THERMAL PROTECTION SYSTEM SUMMARY
TPS MODEL USED NEW10 INIT CONST DRAG PHAS 1086.72 15846.30 775.17
MAX SURFACE TEMPERATURES AT REL. VELOCITY
cP 1 ,2825404 22600.57 INIT TRANSITION PHAS 1280.64 9915.81 170.89
i gwy B2
c .2B174 " ENTRY/TAER INTERFACE 1612.80 2499.91 60.
ci  mme e "
.2305+ X ROLL REVERSAL TIME (SEC)  SPEED (FT/SEC) CMD (DEG)
Ge  chae s ‘ e &
. + ° o 77.64 6S.
¢f e e : i e s
. + 17, 2 1424.64 6102.5' -41.
i aacxomcs TENP u‘m 35 DEG F) bk . e -
ACK FACE TENP (VBT 3 o 1576.32 3124.97 39.68
nelEF Bate 306008 22600.57 .
TOTAL WT LD .5962+405 W/
UREF -DEPENDENT THERMAL CONSTANTS MCDONNELL DouaLas)}
OCC -4052’95 CORPORATION
afce .0000
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FIGURE 8 - ACTUAL DRAG PLOTTED WITH DESIGN BOUNDARIES
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0 DATABASE TRACKER

00 CAN STORE PERTINENT SIMULATION DATA ON A FILE (FIGURE 9)
00 PURPOSE IS TO COMPARE WITH OTHER SIMULATION RESULTS (FIGURE 10)
00 CASES CAN BE LISTED AND COMPARED (FIGURE 11)

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

W/
MCDONNELL DOUGLC;%___

CORFORATI onN
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FIGURE 9 - CASE DEFINITION TABLE

¢ FLIGHT DESCRIPTION— DDS DEMONSTRATION

CASE DEFINITION

t CATEGORY : INDEX: DESCRIPTOR ts REAL NOS. @ VALUE ]
$SOURCE : 2 1 DDS 13 UEIGHT 1 .215030+061
IPHASE 3 3 &t EON-DS 13 x-C6 1 =.108300+042
1GuID t 2 ¢ ENTRY 18 V=G T =.400000400:
$1-LOAD : 41 39 ALPHA 1 2-CC £ =.373200+0 0
SRUMUAY : 9 ¢ KSC1S 18 X-RANGE(Le-)s -.508000+03:
1ATROS 1 35 1 A-KC28DAPRB4 13 APOGEE ALT 1 .150003+03s
LAERQ t 12 t PREOP/9FAD 13 PERICE ALT <150300403:
SAERODISPERSN? 2 1 NONE :

tUINDS : 2 1 NOME t NOTE: REAL NOS. CANNOT BE
tELEVON SCHED: 6 t STANDARD : ALTERED IN DDSTOR.
tSPDBRX SCHED: 2: 87.4 !

SORBIT INC 21 28.45 s

tTARGET LINE 2 ¢ NOMEOM t

tONS-0PTION @ 3 ¢ NOM/NOR t

PAGE 16 ‘

.

(X
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FIGURE 10 - CASES IN SORT QUEUE

CASES IN SORT QUELE

QcﬁSfi‘FlT DESCRIPTION tSOURCEIPHASE tGUID ¢I-LOADIRUNUAYIATMOS SAERO 3AERODISPERSNIWINDS tELEVON SCHEDISPDBRK SCHED:

Y] ' 2t % 2t ] o 351 121 21 2 61 as
¢ 40:1DDS DEMONSTRATION ¢ at N at 41 9t 358 12t 2t 2t 6t 21

SCASESORBIT INC  ITARGET LINE sOMS-OPTION ¢ UWEIGHT ¢ X-CG t Y-Co t Z-CG IX-RANGE(-aL)IAPOGEE ALT ¢

L1418 at 2t 21 .215000+061 -.109300+04¢ -.400000+00 -,373200+03¢ -.500000+03 .150000+031
40 2t a2 2t .215000+06¢ -.109300+041 -.400000+001 -,373200+03: -.600000+03¢ .150000+031

_ 1CASEIPERIGEE ALT 1

1111 .150000+03:
1 40t .150000+03:

FIND) )

7/
MCDONNELL ooucu&_
N/

(

CORPORATION



FIGURE 11 - PERFORMANCE DATA

PERFORMANCE DATA

t PARAMETER 1

CASE 11 ¢ CASE 40!

1CP1-TENP-NAXS
tCP2-TEMP-MAXS
tCP3-TENP-MAX:
t1CP4-TEMP-MAXS
1CPS-TENP-MAX

«2797324048 28247904
+215368+04t1  .220395+04!
+877762+048  ,2B1728+04:
+210584+04t  ,213026+041
+229397+04: .230477+04:

1CP6-TENP-MAX?
1CP7-TEMP-MAX?
1CP8-TENP-NAX?
CPI-TEMP-MAX:

-138766+04: .138770+041
.929992+03: .883776+031
+993731+031  .945395+03:
-821988+03: .853209+03:

1BKFACE-TEMP : -.100268+02: -.900656+013

SHT-RATE-MAX ¢
SHT~-LOAD-TOT 3
SNIN-EGH-MAR ¢

.620415+028  .635613+021
.585620+058 .5962434051
.168294+01¢ .196453+01:

‘DO YOU UANT TO CONTINUE (V/N)?

SEQUENCE TABLE IS EXHAUSTED, MODE IS BEING SET TO MAN

FIND)

/W/
MCDONNELLDOUGtSZ}-__

CORPONATION



FIGURE 12 - CATEGORY TABLE EXAMPLE
CATEGORY TABLE - ENTRY

$ INDEX3SOURCE :PHASE 1GUID ¢ I-L0AD IRUMJAYE  ATMOS : SAERODISPERSNT  UINDS tELEVON SCHED:
] 1:0THER :OTHER :0THER :OTHER 1OTHER tOTHER 1OTHER $0THER 1OTHER 1OTHER H
t 2:0D5  :EOM-ASIENTRY tEGO1FX01TAIR 1A0G10 162 STANDARD 1PRE-STS~1  INONE $NONE 11/-6/-4/-8/28
s 315UDS tEOM-DSITAEM EGAIFX2-TAL 1A0G28 1A-KC2BAJANG41STSI-PFLTY  tHI-L/D-35-UR: :1/,0,-2/2 :
: 43 1A0A  tA/L 139 ALPHA 1EDULIS 1A-WC2BAFEBR41STSI-NODPFLTINI-L/D-35-TL: t-3/,0/-274 &
: ] IATC  3GRTLS 140 ALPHA SEDUL? 1A-KC2BAMARRBAISTS2-PFLT  tLO-L/D-35-UR: 11/8/-2/4 s
3 6: ITAL  1TAL 3 tEDU22 1A-KC2BAAPRE41STS2-MODPFLTSLO-L/D-35-TL: 1STANDARD '
3 1L IRTLS ¢ s tEDU2I 1A-KC2BAMAVB41BASE-PRECP tHI-FADE [ t H
H 8: : H t tFFA25S 1A-KC2BAJUNB4IPREOP/4FAD 1LO-FADE H ] t
t 9 ] 3 H 1(SC1S 1A-KC2BAJULB4IPREOP,/ 4FAD+SIHI-FADY t L t
t 10 s : t 1KSC33 1A-KC2BAAUGBAIPREOP/EFAD :LO-FADS : t :
T 11 : 3 [ 1MORGI tA-KC2BASEPBI:PREOP/EFAD+S { 3 s
12 [} t : tAOR21 3A-KC28A0CTEIIPREOP/SFAD 1 : l :
: 1% [ : : INOR17 1A-KC28ANOUBI:PREOP,9FAD4SE t t :
S ¢ ' : H INOR3S :A-KC2BADECB3: : : $ 3
: 15t : ' [ tUBGI2 1A-ED2BAJANB4: t : : :
t 163 s : s 1UBG39 1A-ED2BAFERB4: : : t :
Y 1 3 s t 1YOFQ1 tR-ED2BAMARB4: t : t :
: 18t 1 3 t 1YOF19 A-ED2BAAPRE4: t 1 t t
EI ¢ 1] : : : 12ZA13 tA-ED2BAMAYB4: t : 1 :
s 2ot : : : 122R31 tA-ED2BAJUNE4!: $ : t :
- 3 s : 1180KSCtA-ED2BAJULB4: 1 1 : :
s 22t 3 H t 1180EDUA-ED2BAAUGE 4 : : : :
: 23 : : H 118ONORSA-ED2BASEPB4: : : 1 :
24t 3 s : t tA-ED2BAOCTB4: 3 : t :
¢ 25s H $ H 1 1A-ED2BADECR4: : t t :
i 268 : : t : tA-ED2BADECG4: : 3 §

H e7: : H H ] IA-STSINJANBL S t H H H
: 28: [} H H ' tA-STSINAPRC4: : t H i
H e9: ] H 3 t 1A-STS1AAPRCI: ] ] : i
R I 1 H : : [ 1A~MR2BAJANG 4 1 1 t H
s 3fs : ' : ] tA-NR2BAFERB4: t t : :
1 328 ) 3 ] : 1A-MR2BANARB4 H ] ] H
: 3 : ] 1 t tA—-NR2BAAPRE4 1 [ : t
L ! 1] [ : [} t 1A-NR2BANAYE 4L ' ! ] t
t 35: ] 3 ] ] 1A-KC28DAPRE4S ' ] 3 3

/\(/
MCDONNELL DOUGLAS}__
CORPORA .
’ = ‘ : " ’ = .
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~ASA - | susJecCT: NAME:
Lyndon B. Johnson Space Center
MISSION
OPERATIONS . DATE: PAGE
DIRECTORATE | [

PRODUCT MANAGEMENT

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

‘, MAY 28, 1985




NASA

Lyndon B. Johnson Space Center

SUBJECT:

NAME:

MISSION DESCRIPTION DM/D. L. LADRACH
OPERATIONS DATE: PAGE
DIRECTORATE 5/28/85 R

® PRODUCT SCHEDULING

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

SCHEDULE TRACK AND STATUS
- OVER 330 EVENTS/FLIGHT
- 280 PER OFP CYCLE
- 50 PER CFP CYCLE

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




e

‘ . WY . . + . ‘s
_‘ASA SUBJECT: . NAME:

cyndon B. Johnson Space Center
DM/D. L. LADRACH
MISSION PURPO_SE
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 [CD DEVELOPMENT
PRODUCTION PROBLEMS
DATA AUTOMATION
PRODUCT REQUESTS
REMANIFEST OPTIONS

® PROVIDE A SINGLE POINT RECEPTION AND DELIVERY OF ALL PRODUCTS IN AND OUT OF THE
DIVISION |

® MAINTAIN RECORD COPIES OF ALL, PRODUCTS/FLIGHT IN AND OUT OF THE DIVISION

\
|




NASA
Lyndon B. Johnson Space Center

MISSION
OPERATIONS
DIRECTORATE

SUBJECT:

CONTENTS

NAME:

DM/D. L. LADRACH

DATE:

5/28/85

PAGE

'PURPOSE

DESCRIPTION

PRODUCT SCHEDULING
PRODUCT HANDLING
ICD DEVELOPMENT

STAFFING

GOALS
ACCOMPLISHMENTS
PROBLEMS




SUBJECT: ‘ NAME: .

'ASA
~yndon B. Johnson Space Center ,
MISSION DESCRIPTION (CONT’D) DM/D. L. LADRACH
OPERATIONS ) DATE: PAGE
DIRECTORATE - 5/28/85 5

® PRODUCT HANDLING
e CURRENTLY USES BARRIOS PERSONNEL

® EACH-HANDLER MUST PROCESS, DELIVER, RECORD, TRACK, AND ASSEMBLE ALL PRODUCTS
COMING INTO OR LEAVING THE DIVISION.

® INTERFACES WITH THE FLIGHT INTEGRATOR

® START IN CFP L-MINUS 455 DAYS. FINISH 2-3 WEEKS AFTER LAUNCH.
e PEAK ACTIVITY OFP CYCLE

e (ONTINUAL TRAINING

® [CD DEVELOPMENT

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

K}

\
(]




NASA SUBJECT: NAME:
Lyndon B. Johnson Space Center

MISSION STAFFING DM/D. L. LADRACH
OPERATIONS ) DATE: PAGE
DIRECTORATE : 5/28/85 6

® ] NASA MONITOR
® | AF
® BARRIOS
- PRODUCT MANAGEMENT
1 MANAGER

1 ICD INTERFACE
/7 PRODUCT COORDINATORS

- SCHEDULE MANAGEMENT

2 - MAINTAIN AND DISTRIBUTE
SCHEDULES
GLOSSARY
MAIL LISTS




’ ? " .
—.‘ASA SUBJECT: .

<yndon B. Johnson Space Center

.
NAME:

o La A
MISSION GOAL.S DM/D, L. LADRACH
OPERATIONS DATE: PAGE
DIRECTORATE 5/28/85 7

AFTER SMS DATA TAPE
® FLIGHT PRODUCTION SYSTEM - CENTRAL DATA BASE

® MASS PROPERTIES DATA FLOW - STANDARDIZE AND SIMPLIFY

CONTENT - ONGOING ACTIVITY.

® BUILD FLOW DIAGRAM OF ALL PRODUCT INTERFACES WITHIN FDDD.

1
[}

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

® 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




NASA SUBJECT; NAME:
1o 8 Johnson Space Center ACCOMPL ISHMENTS DM/D. L. LADRACH
MISSION :
OPERATIONS ' DATE: PAGE
DIRECTORATE 5/28/85 3

DEVELOPED AUTOMATED SCHEDULING DATA BASE
HELPED ESTABLISH THE TEAM MANAGEMENT CONCEPT FOR THE DIVISION

ESTABLISHED WEEKLY REPRESENTATION WITH LEVEL II, 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.




— PIP, PIP AX 1 & 2

PREL FRD/FDRD FLIGHT DESIGN TEMPLATE
CFP G&C/BL/FOP 51-A 10 61-H
CFP CIT
CIRD PAGE 9
[_ [— _ CIR/IHSR
— I | I '
60 50 40

— FRD, FDRD, PIP B/L
_ OFP G&C B/L

— DESCENT/NAV CR
— ASCENT I-LOAD CR
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OFP CYCLE 1 — 1-LOAD CR APPR
SMS DATA
MCC DISP
MCC TRAJ
| — INTEG SIMS
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40 30 20 10 RANGE SAFETY

— FRD, SODS, PIP UPDATE
— G&C B/L
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| 1-L0AD CR(S)
I-LOAD CR APP
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FDRD

PIPS

SODS

FLIGHT DESIGN DYNAMICS DIVISION
PRODUCTION FLOW

FLT ANALYSIS
OASCENT
®ABORT ANALYSIS
®GUIDANCE
ONBOARD NAV

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

PRODUCT
MANAGEMENT OFFICE

\ PRODUCT

PRODUCT DISTRIBUTION
SCHEDULE PRODUCTION

FLOW

SEQUENTIAL
MASS PROP

SYSTEMS DIV

TRAJECTORY OPS BR

®GROUND NAV

OFLIGHT DYNAMICS

®

>

ROCKWELL
DOWNEY

LEVEL Il
SMS
TRAINING
SD

SPF

LIFE SCIENCE

McCC

SAIL
E&D
KSC
VAFB
NORAD
PAFB
PAFB
GSFC

MSFC
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BARRS

MARTIN
PAYLOAD | PAYLOAD MARIETTA
OWNERS | OFFICE ET DATA
LOCKHEED BARRS —
TECHNICAL INTEGRATION MARSHALL SPACE CENTER
OFFICE LT SSME DATA
®SRB DATA
SODS
ROCKWELL-DOWNEY GREENBOOK
®ORBITER DATA - >
eMISSION KIT DATA '
—————1 BARRS COORDINATED BY )
OROCKWELL HOUSTON
I BARRS
McCC
SHUTTLE DATA OFFICE »| REAL-TIME
MASS PROPERTIES FLOW AND .| ®ORBITER DATA FOR SODS SEQ TANK
BARR INTERFACES O®REFORMAT DATA FOR SPF & SMS

I ASCENT/DESCENT SEQUENTIAL DATA

¥ BARRS BARRS
FLIGHT DESIGN DYNAMICS DIVISION
MOD (MOD)
P—— ®PROVIDES ASC PERFORMANCE ESTIMATED PROPEL&?\‘TTEZ‘: DIVISION
(POWERED FLIGHT) SEQ TANK :
DOWNEY | > eDESCENT SEQ ™ «SEQUENTIAL MASS PROPERTIES
eNAV SEQ ®TOTAL VEHICLE
ON-ORBIT SEQ ®TANK (PROP-NON-PROP)
E&D LAB —
ASCPERFORMANCE A l OMRSD i OASCB
PRODUCTS TO USERS KSC/VAFB LOADING ROCKWELL
, ®PROP DOWNEY
eNON-PROP
v .2 ¥ 4 P
SMS MCC SPF SAIL OUTSIDE
INERT SEQ TANK * | SEQVEHICLE SEQ VEHICLE JSC
SEQ TANK SEQ TANK SEQ TANK
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OFP 131} - - - - 5 : -
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820 °
2006 o
- ano
2/23 " °
[ ] 1
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° . 5/22 °
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FLIGHT DESIGN TOOLS
AND ASSOCIATED RESOURCES

CARL R. HUSS/R. L. BENBOW
MDTSCO/DM
MAY 20, 1985
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MDTSCO - HOUSTON

FLIGHT DESIGN TOOLS
AND ASSOCIATED RESOURCES
DISCUSSION SUBJECTS

OVERVIEW OF MAJOR S/W SYSTEMS
00 WHAT ARE THEY?

00 WHAT ARE THEY USED FOR?
00 WHAT HOST DO THEY RUN ON?

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

STAFFING SITUATION
STATUS ASSESSMENT AND ISSUES FOR EACH SYSTEM
SUMMARY OF STATUS AND ISSUES

PLANS AND ACTIVITIES

MCDONNELL DOUGLAS

CORPORATION
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MAJOR S/W SYSTEMS OVERVIEW

SYSTEM DESCRIPTION

SPACE VEHICLE DYNAMIC 0 A COLLECTION OF ABOUT 150 MODULES

SIMULATION (SVDS) 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 60 POST
PROCESSOR PROGRAMS

0 INITIATED VIA PERKIN ELMER FDS

COMPUTER OR DIRECTLY AS AN SVDS
SIMULATION.

MDTSCO - HOUSTON,

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.0.S.+ EXT.

GROUND TRACK, STATION COVERAGE, (FEB 1985)
RENDEZVOUS ANALYSIS, SOME

CONSUMABLES ANALYSIS, LAUNCH ¢ HP9000
WINDOWS, DEORBIT TARGETING.) UNIX

(FINAL DELIVERY
ONORBIT WORK IS BEING TRANSITIOMED APR 87)

FROM SVDS TO FDS-X
USED TO GENERATE SOME ASCENT ®  UNIVAC

- FLIGHT PROFILE PRODUCTS. EXEC 8

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

GENERATES SOME DESCENT PRODUCTS.

/.
MCDONNELL DOUGL@_
L

CORPORATION




SYSTEW
ASCENT DESIGN SYSTEM
(ADS)

DESCENT DESIGN SYSTEM
(DDS)

NAVIGATION

MDYSCO - HOUSTON,

® PROGRAM COMPLEXITY VARIES FROM SVDS

MAJOR S/W SYSTEMS OVERVIEW (CONT'D)

DESCRIPTION

A COLLECTION OF ABOUT 100 INDIVIDUAL
PROGRAMS WHICH CAN BE USED FOR
ANALYSIS, I-LOAD GENERATION, AND

CONCEPTUAL DESIGN.

PROGRAM COMPLEXITY VARY FROM TRAJ. OP- ¢
TIMIZATION TO SIMPLE UTILITY PROGRAMS

3-DOF ‘CAPABILITY

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

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

PROCESSOR.

A GROUP OF ABOUT 11 MAJOR PROCESSORS

3 DOF CAPABILITY

INTERACTIVE ANALYSIS CAPABILITY

ELECTRONIC DATA TRANSFER
00 WITHIN DDS
00 FOR PRODUCT DELIVERY

TO SIMPLE UTILITY ROUTINES.

® A COLLECTION OF ABOUT 60 PROCESSORS
® MOST PROCESSORS ARE USED SEPARATELY

USE
ASCENT PERFORMANCE ANALYSIS
I-LOAD GENERATION
ASCENT CONCEPTUAL DESIGN
RANGE SAFETY DATA
ABORT CAPABILITY ASSESSMENT

INTERACTIVE DESCENT ANALYSIS
I-LOAD GENERATION

® DESCENT PRODUCT GENERATION

PROVIDE REALTIME MISSION
NAVIGATION SUPPORT FOR ALL
FLIGHT PHASES

VERIFY TRACKING SCHEDULES
SUPPORT FLIGHT TECHNIQUES
PRODUCE MCC SUPPORT PRODUCTS

SONAV (SHUTTLE ORBIT NAVIGATION)

TRAINING

HOST

0 UNTVAC
EXEC 8

HP9000
UNIX
(BASIC CAPABILITY
WILL BE DELIVERED

6~15-85)
0 UNIVAC
EXEC 8
o HP9000
UNIX

(BASIC CAPABILITY
TO BE DELIVERED
DEC, 1985)

® UNIVAC EXEC 8

'8 SONAV TRAINER
' ON HP9000 UNI

MCDONNELL DOUGLAS

CoRrPORATION



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 DELIVERED IN 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

7/
MDTSCO-HOUSTON MCDONNELL ooual.:@_

q comrroRaTION




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

O 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 DOUGLAS

CORPORATION
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FM STAFFING DM STAFFING

ACTIVITY _DEC84  FEB&S  JUNESS DEC 85
SVDS ASCENT SIMULATIONS 12.2 - - -
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 - - -
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 36 6.0

81,6 8.6 12.6 22.1

MDTSCO -HOUSTON MCDONNELL DOUGLAS

6 CORPORATION




ACTIVITY

SVDS ASCENT SIMULATIONS
SVDS ORBITAL SIMULATIONS

FDS MAINT. & MODS,
FDS DEVELOPHENT

ADS - MAINT, AND MODS,
CONV. TO ANSI STANDARD

DDS - MAINT. AND MODS.
DDS CONV. TO ANSI STANDARD
NAVIGATION S/W

FDS CONVERSION TO ANSI
STANDARD ‘

S/W PRODUCT CONTROL
(GM, QA, SA)

CURRENT DM STAFFING

MDTSCO - HOUSTON

10

13
2.0

1.7

4.5

46.5
11.8

CIVIL

BARRIOS MITRE ~ SERVANT

IRH s

- 5.5

- Iy

- 3
6.5 -

- 5.5

- 3.2
6.5 21.2

- L

4.5

- 10 INCLUDES U.S.A.F.

= 1.2 INCLUDES U.S.A.F.

- 1
- 1.0 INCLUDES U.S.A.F.
- 5

—

- 5

23,2 (INCLUDES 2.2 U.S.A.P)

- 5 G U.S.A.FD)

MCDONNELL DOUGLAS

CORPORATION
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STATUS ASSESSMENT AND ISSUES FOR EACH SYSTEM
SPACE VEHICLE DYNAMIC SIMULATION (SVDS) 1

STATUS

0 MINIMAL REQUIREMENTS AND CONFIGURATION CONTROL SINCE NOV. 1984, FDDD
STARTING-TO REESTABEISH: CONTROL THROUGH-NEW CONTROL BOARD.

O 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,

O RESPONSIBILITY TRANSITIONS TO FDDD ON JUNE 15, 1985

ISSUES

O DOCUMENTATION IS INADEQUATE. THE DEC. 1985 DELIVERY WILL NQT COMPLETELY RECTIFY
THE CONDITION. THIS RESULTS FROM AN HISTORICAL LACK OF MANPOWER.

O 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,

O INSUFFICIENT SUSTAINING ENGINEERING MANPOWER FOR RESPONSIVE MAINT, AND MOD. ACTIVITIES.
THIS RESULTS IN USERS MODIFYING PROGRAMS TO PERFORM MUCH OF FLIGHT DESIGNzéCT}VITIES.

MDTSCO - HOUSTON MCDONNELL DOUGLAS

8 CORPORATION




STATUS ASSESSMENT AND ISSUES FOR EACH SYSTEM (CONT,)

ELIGHT DESIGN SYSTEM
EDS-X
STATUS
0 MINIMAL REQUIREMENTS AND CONFIGURATION COWTROL SINCE FEB, 1985. FDDD

STARTING TO REESTABLISH- CONTROL THROUGH NEW-CONTROL BOARD.

S/W MAIN. AND MODS. IS PERFORMED BY MDTSCO, C.S.C., BARRIOS, AND CIVIL
SERVICE.

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

RESPONSIBILITY TRANSITIONED TO FDDD IN FEB 1985

ISSUES

o O O

CIVIL SERVICE EXPERTISE REMAINS IN MPAD/MSD. |
T00 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. SYSTEM IS COWFIGURED
TO LOCK OUT NON-PRODUCTION WORK. FDDD CONTROLLED SYSTEMS CAPACITY INSUFFICIENT TO
SUPPORT PRODUCTION AND DEVELOPMENT,

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

MDTSCO - HOUSTON, MCDONNELL DOUGLAS

CORPORATION
’ . | 6 ’ l ) ' ‘
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STATUS ASSESSMENT AND ISSUES FOR EACH SYSTEM (CONT.)
G

EDS-Y

STATUS
0 MINIMAL REQUIREMENTS AND. CONFIGURATIQN .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.
O 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.

MCDONNELL DOUGLAS

MDTSCO - HOUSTON

CORPORATION
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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 BE TRANSFERRED TO FDD IN JUNE, 1985.

o O o o

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 oouan.\@_

11 onmene -
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STATUS ASSESSMENT AND ISSUES FOR EACH SYSTEM (CONT.)

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,

O 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

O 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.

MDTSCO - HOUSTON MCDONNELL DOUGLAS

12 CoRPORATION




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.

SHUTTLE NAVIGATION OPERATIONS RESPONSIBILITY TRANSITIONED TO FDDD IN FEB, 1985,

S/W MAINT. AND MODS. RESPONSIBILITY RESIDES WITH MPAD/MDTSCO SUSTAINING ENGINEERING.
OTHER CONTRACTOR ORGANIZATIONS ARE INVOLVED TO MINOR EXTENT.

DOCUMENTATION IS NOT UP TO DATE BUT MPAD DELIVERY IN SEPT. 1985 WILL PROVIDE
IMPROVED DOCUMENTATION,

SONAV TRAINER DEVELOPMENT (HP9000) IS SCHEDULED FOR DELIVERY BY MPAD IN SEPT 1985,

ISSUES

0
0

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

0 MSD MANPOWER ASSIGNED TO DOCUMENTATION ACTIVITIES.

MDTSCO - HOUSTON MCDONNELL DOUGLAS
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SUMMARY OF STATUS AND ISSUES

O FDDD IS STARTING TO REESTABLISH REQUIREMENTS AND CONFIGURATION CONTROL OF ALL
S/W THROUGH NEW CONTROL BOARDS

O 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.

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

7/

MDTSCO - HOUSTON
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RECOMMENDED CY85 ACTIVITIES

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

O 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 FY86
00" PRIORITIES ARE AS FOLLOWS:
(1) PRODUCTION S/W,
(2) FLIGHT TRAJECTORY DESIGN S/W
(3) FLIGHT DESIGN ANALYSIS AND CONCEPTUAL DESIGN S/W

0 DEVELOP PRODUCTION DATA BASE:S/N 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

J

MDTSCO -HOUSTON, MCDONNELL DOUGLAS
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RECOMMENDED CY85 ACTIVITIES (CONCLUDED)

O INSTITUTIONALIZE DEVELOPMENT OF PRODUCTION SYSTEM S/W

00

INCLUDES:

1)

2)
3)
)

COLLECT NECESSARY S/W AND PLACE UNDER CONFIGURATION
CONTROL

STREAMLINE TOOLS AND PROCEDURES

DEVELOP AND DOCUMENT PRODUCT GENERATION PROCEDURES
DEVELOPING AND DOCUMENTING Q.A. PROCESS AND PROCEDURES

0. CONTINUE EVALUATION OF DISTRIBUTED ASCENT COMPUTING SYSTEM (DACS).

00

MDTSCO - HOUSTON,

INCLUDING:

i)

2)

3)

DEMONSTRATE THAT SIGNIFICANT WORK CAN BE OFF LOADED FROM
UNIVAC TO INFLUENCE DPSD FY85 DECISION TO UPGRADE TO 1194,

ACCUMULATE SUFFICIENT EXPERIENCE TO INFLUENCE FY87 BUDGET
SUBMISSION

DEVELOP DETAILED PROJECT PLAN FOR DACS UPGRADE. STARTING
IN FY87. ;

/

MCDONNELL DOUGLAS
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NASA
Lyndon B. Johnson Space Center

MISSION
OPERATIONS
DIRECTORATE

SUBJECT: NAME:

DATE: PAGE

FLIGHT DESIGN “COST PER FLIGHT” DATA

DM/JON C. HARPOLD
APRIL 17, 1985
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ASA

Lyndon B. Johnson Space Center

MISSION
OPERATIONS
DIRECTORATE

SUBJECT: ‘

FLIGHT DESIGN COST PER FLIGHT DATA

NAME:

DM/J. C. HARPOLD

‘II’__

DATE:

4/17/85

PAGE

® BASED ON MPAD CHARGE HISTORIES

e COMPILED BY CSC

® [NCLUDES ONLY FLIGHT-SPECIFIC CHARGES
e DOES NOT INCLUDE OPERATING BASE CHARGES
e DEVELOPMENT WORK
e SUSTAINING ENGINEERING
e COMPUTER TOOLS MgM
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ASCENT FLIGHT DESIGN MANPOWER
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NASA
Lyndon B. Johnson Space Center

MISSION
OPERATIONS

DIRECTORATE

SUBJECT:

COST PER FLIGHT SUMMARY

NAME:

DM/J. C. HARPOLD

DATE: PAGE

4/17/85

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

e 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.




@ ‘
ASA

Lyndon B. Johnson Space Center

SUBJECT: ‘ NAME:

PROPOSED FLIGHT DESIGN MUR CATEGORIES  |DM/J. C. HARPOLD

MISSION
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

SR




NASA SUBJECT: NAME:
Lyndon B. Johnson Space Center
MISSION
OPERATIONS DATE: PAGE
DIRECTORATE
ROLES OF

FDDD, I-LOAD OWNERS, AND
OTHER PARTICIPANTS IN I-LOAD PROCESS

DM/MEL ROTHER
MAY 28, 1985




@ ‘
ASA

Lyndon B. Johnson Space Center

SUBJECT: .

NAME:

OVERVIEW DM/M. R. ROTHER
MISSION . .
OPERATIONS DATE: PAGE
DIREC TORATE 5/28/85

® [-LOAD AUDITS

- DE'S ROLE
- [-LOAD OWNERS’ ROLE

® 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 T-LOAD OWNERS

- AVIONICS OFFICE (MG)

® HOW PROCESS HAS EVOLVED AND PROBABLE FUTURE CHANGES




I-LOAD DEFINITION ACTIVITIES

DM/M. R. ROTHER, 5/28/85

) R T AT s PRI TeS PO
w I-LOAD CR
/< ASSESSMENT
<4
DISTRIBUTION
TR I—— T S PN . CR o] OASCB oo e IT ........
MSD/FR |- T X 0 I ................................................................................................................................. P ERIRTERSR o ..
I-LOA APPROVED REPORT
WORKSHEETS I MISS T0 MG
G&C DEF
. I-LOAD MISSION CR
MOD/DM ........ FOP COORDINATION DEE  |oorroomommamsorsmmesmmmsssssemussmes {os avssssossians 7 Gl B3 RESRIIIIUIY U (B RUSNINTS PR
MEETING CR
'YW
\ y

MOD/DE - A Y. (A S C e IMRB I AuDIT L1 AUDIT - N—

UPDATED MATERIAL COMPLETE
: G&C

AND yy

I1-LOAD

WORKSHEETS
MOD/DH |- Yo, V.. e, ) T (S——————————— PRI S WSS Y




\ @

-

» ¥

(SIGNATURE)

1

DE

GREMILLION,M.

HENDERSON; POCKLING

HENDERSON, E.

CATEGORIES

MIDO
VIDO

SMAD
SMBO
SMCO
SMDO
SMEO
SMFO
SMGJ
SMHO
SMIO
SMJO
ZF32
ZF42

YD10

AADO
ADMO

CATEGORY NAMES

MISSION ID

BFS
BFS
BFS
BFS
BFS
BFS
BFS
BFS
BFS
BFS

FIXED I-LOADS - GREMILLION
FIXED.I-LOADS - GREMILLIOM, CONTD.

VEHICLE 1D

MISC FDA
ON-ORBIT FDA LIMITS
CRYO FDA LIMITS
ASCENT/ENTRY LL
ASCENT/ENTRY UL

APU. FUEL QTY COMP
HYD H20 QTY COMP
S-BAND ANTENNA MNGMT.
FLASH EVAP BOIL ACT.
CABIN PRESSURE

TO BE DELETED, PART 1

ASCENT ATO DUMP CONTROLS
SSME PITCH PARALLEL

PAGE 1

(0106)
(0I06)
(0I06)
(0I06)

,(0106)

(0106)
(0106)
(0106)
(0106)
(0106)
(0106)

(0I06)

DATE: 05-16-85

0CC #'S 0CC NAMES

MOD COORDINATOR SIGNAIURE




C L

MOD CATEGORIES REQUIRED FOR 0I06 FLT CYCLE  DATA DATE: 05-1¢-85
S bttt ---------------f ----------------- , ’
JSC OWNER CATEGORIES ~ CATEGORY NAMES : 0CC #'S  0CC NAMES
(SIGNATURE) T TTTTTTTTTTes L
. AFDO ASCENT RTLS FUEL DISSIPATION (0106)
AMCO ASCENT MISSION UNIQUE MASSES (0106)
APSO * ASCENT PSEUDO MECO TARGETS (0106) ’
. ARCO ASCENT MISSION DEPENDENT RENDEZVOUS (0106) ;
ARTO ASCENT RTLS PPD AND MECO TARGETS  (0I06)
ASED ASCENT ELEVON ANGLES (0106)
ATAO ASCENT FIRST STAGE TREF (0106)
ATMO ASCENT SECOND STAGE TRIMS (0106)
AVIO ASCENT VARIABLE IY (0106)
AIN2 ASCENT FIRST STAGE NOMINAL (0106)
A1PO ASCENT FIRST STAGE ENGINE-OUT i
‘ ; A1S1 ASCENT FIRST STAGE THROTTLE SCHEDULES(0I06)
ALT1 ASCENT FIRST STAGE AGT (0106)
L A2A1 ASCENT SECOND STAGE AOA/ATO (0106)
. A2M1 ASCENT SECOND STAGE MECO (0106)
X A2N1  ASCENT SECOND STAGE IY (0106)
A2P1 ASCENT SECOND STAGE SSME POWER (0106)
A2R3 ASCENT SECOND STAGE RTLS (0106)
" | A2T2 ASCENT SECOND STAGE TAL (0106)
PAGE 2 MOD COORDINATOR SIGHATURE




MOD CATEGORIES REQUIRED FOR 0106 FLT ) CYCLE  DATA
JSC OWNER CATEGORIES CATEGORY NAMES
©esteNATURE) T TS
o A3A1 ASCENT POST-MECO AOA
A3N1 ASCENT POST-MECO NOMINAL
A3TO - 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
XS41 SPF DERIVED ASCENT PARAMETER
' YD52 TO BE DELETED, PART 5
- ZFE2 FIXED, K I-LOADS - BORDANO
ZF11 FIXED I-LOADS - BORDANO, CONTD.
) ZF22 FIXED I-LOADS - BORDANO, COHNTD.
HITE,G. ATDO ASCENT TRAJECTORY DISPLAY

PAGE 3

(0I06)
(0I06)

(0I06)
(0I106)

(0I06)
(0106)
(0I06)
(0I06)
(0I05)
(0106)
(0I06)
(0I06)
(0I06)
(0I06)

. | . ‘

DATE: 05-1¢-85

0CC #°'S 0CC NAMES

MOD COORDINATOR SIGHATURE




MOD CATEGORIES REQUIRED FOR 0106 FLT CYCLE

~ (SIGNATURE)

POCKLINGTON,R.

CATEGORIES
ATP1
ETD1
ET10
ET20
ET30
ET40
ET50
VE1O
VE20
VR10
VR20
VSAOQ
VSCo
XS10
ZFGO

AMLO
A0l0
A020

CATEGORY NAMES

DATA

DATE: 05-16-85

0cC #'S 0CC NAMES
v mmmemmem el

ASCENT TRAJECTORY DISPLAY PROCESSING(O0I06)

ENTRY TRAJECTORY

- ENTRY TRAJECTORY

ENTRY TRAJECTORY
ENTRY TRAJECTORY
ENTRY TRAJECTORY
ENTRY TRAJECTORY

DISPLAY PROCESSING (0I06)

DISPLAY 1
DISPLAY 2
DISPLAY 3
DISPLAY 4
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

VERT SIT DISPLAY, ALPHA-MACH

VERT SIT DISPLAY, COMMON
SPF DERIVED DISPLAY LABELS
FIXED I-LOADS - HITE

ASCENT MLS SITES

ASCENT AREA TABLE #01
ASCENT AREA TABLE #02

PAGE 4

(0I06)
(0I06)
(0I06)

MOD COORDINATOR SIGNATURE



‘ s ) | .

MOD__CATEGORIES REQUIRED FOR 0106 FLT  CYCLE  DATA
JSC OWMER CATEGORIES  CATEGORY NAMES
(SIGNATURE TS
A030 ASCENT AREA TABLE #03
A040 ASCENT AREA TABLE #04
A050 * ASCENT AREA TABLE 205
DN10 DRAG COEFFICIENT FOR NAVDAD, OPS1
DN30 DRAG COEFFICIEHT FOR NAVDAD, OPS3
DRCO DRAG CONSTANT FOR NAVIGATION
DRNO DRAG COEFFICIENT FOR NAVIGATION
EMLO ENTRY MLS SITES
'EPHO SOLAR EPHEMERIS PARAMETERS
E010 ENTRY AREA TABLE %01
E020 ENTRY AREA TABLE #02
E030 ENTRY AREA TABLE #03
E040 ENTRY AREA TABLE 804
! E050 ENTRY AREA TABLE #05
) E060 ENTRY. AREA TABLE %06
E070 ENTRY AREA TABLE 207
E080 ENTRY AREA TABLE %08
E090 ENTRY AREA TABLE %09
E100 ENTRY AREA TABLE #10
PAGE 5

(0I06)
(0106)
(0I06)

(0I06)

(0106)
(0106)
(0106)
(0106)
(0106)
(0106)
(0106)
(0106)
(0106)
(0106)

0CC #°'S

DATE: 05-16-85

0CC NAMES

MOD COORDINATOR SIGHA1URE




MOD CATEGORIES REQUIRED FOR 0I06 FLT CYCLE DATA DATE: 05-16-85

JSC OWNER CATEGORIES CATEGORY NAMES 0CC #'S 0CC NAMES

C(sieNATURE) T ST s T T
: E110 ENTRY AREA TABLE 811 (0106)
E120 ENTRY AREA TABLE #12 (0106)
E130 * ENTRY AREA TABLE #13 (0106) '
_ E140 ENTRY AREA TABLE #16 (0106) ,

E150 ENTRY AREA TABLE #15 (0106)
IRAL IMU RM, ASCENT
IRE1 IMU RM, ENTRY
IRO1 IMU RM, ORBIT
NVBO NAVBASE AT LAUNCH SITE
0TAO ORBIT TACAN ANTENNA
0TCO ORBIT TACAN SITES, 001 THRU 180 .
0TDO ORBIT TACAN SITES, 181 THRU 250
PAEO ASCENT EXPONENTIAL ATMOSPHERE

! PE20 ENTRY TWO-LAYER ATMOSPHERE

B PE41 ENTRY. FOUR-LAYER ATMOSPHERE
POAO  ORBIT ATMOSPHERE
PR20 RTLS TWO-LAYER ATMOSPHERE
PR40 RTLS FOUR-LAYER ATMOSPHERE

0 RDZO RENDEZVOUS NAVIGATION
PAGE 6 MOD COORDINATOR SIGNATURE
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MOD CATEGORIES REQUIRED FOR 0I06 FLT CYCLE DATA
JSC OWNER CATEGORIES CATEGORY NAMES
CestoNaTWRE) T
. TEP1 TEPOCH AND DAY OF LAUNCH MATRIX
X560 SPF DERIVED HAC CENTERS
X571 " SPF DERIVED DRAG CONSTANT
. YD22 TO BE DELETED, PART 2
YD60 TO BE DELETED, PART 6
ZFB1 FIXED I-LOADS - BEAN
ZFCo FIXED I-LOADS - BLUCKER
ZFJo FIXED I-LOADS - HENRY
ZFS0 FIXED I-LOADS - ORBIT TACAN
ZFT1 FIXED I-LOADS - MONTEZ
ZFV0 FIXED I-LOADS - POCKLINGTON
ZFY1 FIXED I-LOADS - BLUCKER, CONTD.
SMITH,E. - , GDEO ENTRY GUIDANCE
J GDTO ENTRY GUIDANCE, TRAJECTORY ANCHOR
GRMO : GRTLS TAEM MISSION UNIQUE
" GT12 TAEM GUIDANCE, OPS1
GT31 TAEM GUIDANCE, OPS3
0ATO ORBIT ATTITUDE
PAGE 7

(0106)
(0I05)
(0105)

(0I105)

‘(0106)

(0105)
(0106)
(0106)

occ #'sS

DATE: 05-16-85

0CC NAMES

MOD COORDINATOR SIGHATURE



MOD CATEGORIES REQUIRED FOR 0I06 FLT CYCLE DATA DATE: 05-1¢-85
___________________________________________________________ |
JSC OWNER ‘ CATEGORIES CATEGORY NAMES occC Q'S 0CC NAMES
(SIGNATURE) 7T TTTTTmmoemeees v ST T
‘1 0T10 ORBIT TARGETING, SLOTS 1-19
0720 ORBIT TARGETING, SLOTS 20-40
ZFI0 - FIXED I-LOADS - HARPOLD
ZFM1 FIXED I-LOADS - JENNESS (0I06)
ZFWo FIXED I-LOADS - DUPONT (0I06)
WEST,J. GLC1 AUTOLAND GUIDANCE, COMMON (0I05)
GL11 AUTOLAND GUIDANCE, OPS1 (0I05)
'GL31 AUTOLAND GUIDANCE, 0OPS3 (0I05)
ZFH1 FIXED I-LOADS - DYER (0105)
BFSO (1) ASCENT BFS PARAMETERS (0106) :
tTo be

% W\qée K—LoaJS.

PAGE 8 MOD COORDINATOR SIGHATURE
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] t
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ENG CATEGORIES REQUIRED FOR 0I06 FLT CYCLE DATA DATE: 05-16-85
) :
JSC OWMER CATEGORIES CATEGORY NAMES 0CC #'s 0CC NAMES
(SIGNATURE) i
i |
by JACKSON, W, DAQO (I) ADTA DEFAULT ALPHA AND QBAR PROFILE |

PENO (Z) ENTRY NON-STANDARD ATMOSPHERE
ZFKO Ll) * FIXED I-LOADS - JACKSON

LAW, H. HUDL (%) HEADS-UP DISPLAY

LINDSAY,K. Fswo (1) Fsw ROOTED DAP JET PRIORITIES
0A10 (7) ORBIT ANGULAR INCREMEHTS, PAYLOAD POSN 1
0A20 (S) ORBIT ANGULAR INCREMENTS, PAYLOAD POSN 2
‘0A30  (3) ORBIT ANGULAR INCREMENTS, PAYLOAD POSN 3
0440 (2) ORBIT ANGULAR INCREMENTS, PAYLOAD POSN 4
0a50 (1) ORBIT ANGULAR INCREMENTS, PAYLOAD POSN 5
omro (1)  ORBIT MASS AND INERTIA
0PRO (1)  ORBIT PRIMARY RCS JETS
o 0sE0 (1)  ORBIT STATE ESTIMATOR GAINS

ovJo (|) ORBIT.VERNIER JET SELECT

X OVRO (1) ORBIT VERNIER RCS JETS
zFP0 (1)  FIXED I-LOADS - LINDSAY

MCSWAIN,G. ADE1 (l)*ELEVON LOAD RELIEF CONTROLS (0I06)

* 12 occ. prior to 414

PAGE 1.| ENG COORDINATOR SIGNATURE




ENG CATEGORIES REQUIRED FOR 0I06

- T D G - - G = N - — - - - . = = - - - - - - — - -

 (SIGNATURE)

MCWHORTER, L.

MOORE, T.

THIBODEAU, J.

CATEGORIES
apFo (1)
apco  C4)
JDBO (3)'

" Jpco (1)
Jobo  (2)
D60 (4)
JD10 ()
Jozo  (10)
31 (9)
PTIO (T7)
2k (2)
zFso  (2)
zr92  (2)
xs30 (1)
zru1 (1)
zsuz (1)

IH10

(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 (0I05)
ENTRY NOMINAL ELEVON SCHED, OPS3 (0I05)
PTI DEFINITIONS

FIXED I-LOADS - MCWHORTER

FIXED I-LOADS - MCWHORTER, CONTD.

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

SPF DERIVED STEEP GLIDESLOPE PROFILES
FIXED I-LOADS - MOORE (0I06)

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

IMU CALIBRATION PARAMETERS, SLOT 1

PAGE 2.1

0CC #'S

DATE: 05-16-85

0CC NAMES

ENG COORDINATOR SIGHATURE



ENG CATEGORIES REQUIRED FOR 0I06 FLT

JSC OWNER CATEGORIES
‘om0
) | IH20 (\\)
IH30 (I\)
ez (1)
iz (20)
22 (\9)
sz (20)
wo (1)
1PrO (3)
1spo (1)
stro (1)
ZFA1

- ——

MU
IMU

" IMU

IMU
IMU
IMU
IMu
IMU
IMU

CYCLE DATA

CALIBRATION PARAMETERS, SLOT 2
CALIBRATION PARAMETERS, SLOT 3

RELATIVE ATTITUDES(MB) & LIMITS (0I05)
ATTITUDE SENSITIVITIES, SLOT 1 (0I06)
ATTITUDE SENSITIVITIES, SLOT 2 (0I06)
ATTITUDE SENSITIVITIES, SLOT 3 (0I106)
NAV GYROCOMPASS TRANSFORMATION AND SI
NAV BASE TRANSFORMATIONS TO CASE & BODY
SITE PARAMETERS (0105)

STAR TRACKER SOP
FIXED I-LOADS - IMU

PAGE 3,|

DATE:

0cCc #'S 0CC NAMES

05-1¢-85

ENG COORDINATOR SIGHATURE



<t PRE-SELECTION CATEGORIES REQUIRED FOR ALL 0I06.

(CR 79027C)

BOYD,W. (€EP)
DEWOLF, L. (FR)
GREMILLION, M.
HENDERSON, E.

JACKSON, K. CEH)

JANNEY,J. €9

i JENKINS,L. (EP)

KUBIAK,E. (€H)

LEWIS,T. (EH)
LINDSAY,K. CEW)

LITTLETON,0. (EH)

MCSWAIN,G. (EN)

MCHHORTER; KUBI%K(E“
0

MCHHORTER, L .(E
MODLIN,T. (ES)
POCKLINGTON, R

PREVETT; MCSWAIN
PREVETT,D. (EP)

SMITH, E.
STOKES,R. (Fm)

THIBODEAU, J. (EH)
VERNON,J. (EH)

WEST,J.

SRO

D31
ZS70
Z35S50
ZSB0
ZSCO0
ZSJ0
ZS5TO
ZSV0
Z5Y0
23520
QMED
ZSHOo
Z5HM0
ZFX0
ZSX1
Z3SA0
STCO
ZF51
ZF61
2550
2560
Z3SHO

FIXED I-LOADS - BOYD
SCRUB I-LOADS - BOYD

SCRUBBED I-LOADS - ALL K-LOADS (0I06)
SCRUB I-LOADS - GREMILLION
SRB CHAMBER PRESSURES (0I06).

SCRUB I-LOADS - BORDANO
SCRUB I-LOADS - JACKSON
ASCENT VENT DOOR CONTROL
FIXED I-LOADS - JANNEY
SCRUB I-LOADS - JANNEY
USABLE HELIUM FOR RCS QUANTITY MONITOR
FIXED I-LOADS - JEHNKINS
SCRUB I-LOADS - JEMNKINS
OMS ENGINE FORWARD GAINS
0i1S ENGINE TRIMS

OMS ENGINE OPS TRIMS

TRANS DAP MANEUVER RATES
TRANS DAP, PAYLOAD DEPENDENT
TVC BANDWIDTH

TVC COMMAND LIMITS

FIXED I-LOADS - KUBIAK
SCRUB I-LOADS - KUBIAK
FIXED I-LOADS - LEWIS
SCRUB I-LOADS - LEWIS
SCRUB I-LOADS - LINDSAY
ORBITER ACCELEROMETER ASSY
SRB RATE GYROS

ORBITER RATE GYROS

FIXED I-LOADS - LITTLETON

SCRUB I-LOADS - LITTLETON

SCRUB I-LOADS - LITTLETON, CONTD.

FIXED I-LOADS - MCSWAIN

FIXED I-LOADS - MCSHAIN, CONTD.

SCRUB I-LOADS - MCSHAIN

TO BE DELETED, PART 3

SCRUB I-LOADS - MCWHORTER

SCRUB I-LOADS - MODLIN

SCRUB I-LOADS - BEAN

SCRUB I-LOADS - BLUCKER

SCRUB I-LOADS = HEHNRY

SCRUB ' I-LOADS - MONTEZ

SCRUB I-LOADS - POCKLINGTON

SCRUB I-LOADS - BLUCKER, CONTD.

SCRUB I-LOADS - PREVETT;MCSHAIN

SSME OPERATIONS, SEQUENCING

SCRUB I-LOADS - PREVETT

SCRUB I-LOADS - JENNESS

FIXED I-LOADS - STOKES

SCRUB I-LOADS - STOKES (0I06)
SCRUB I-LOADS - IMU

SRB TVC COMMAND SOP

FIXED I-LOADS - VERNON (0I06)
FIXED I-LOADS - VERHNON, CONTD. (0I06)

SCRUB I-LOADS - VERNON
SCRUB I-LOADS - VERNON, CONTD.

SCRUB I-LOADS - DYER ‘
fe Wl

ocC #
——
001
001
301
001
102
002
001
001

001 ¥

001
001
001
001
001
001
002
001
001
001
001
001
001
001
001
001
001
101
001
001
001
001
001
001
002
101
001
001
001
001
001
002
001
002
001
002
001
002
001
101
001
001
101
101
001
001
001

DATE:
0CC NAME

BASE OCCURRENCE
BASE OCCURRENCE

64-26-85

BASIC 0I6,CR69648

BASE OCCURRENCE

CONSTANT PC XDUCER CAL BIAS, CR69907
INERTIAL ADI UPDATE TO M50,CR69978A

BASE OCCURRENCE
BASE OCCURRENMCE
BASE OCCURREMCE
BASE OCCURRENCE
RCS QTY FMON FOR
BASE OCCURRENCE
BASE OCCURREMNCE
BASE OCCURRENCE
BASE OCCURRENCE

I/L UNITS/CONFIG CHG-

BASE
BASE
BASE
BASE
BASE
BASE
BASE
BASE
BASE
BASE

OCCURRENCE
OCCURRENCE
OCCURRENCE
OCCURRENCE
OCCURRENCE
OCCURRENCE
OCCURRENCE
OCCURRENCE
OCCURRENCE
OCCURRENCE

ALL VEHICLES,CR59835

IMRB(8),CR69413

‘

CATEGORY CHANGE,CR69315

BASE OCCURRENCE
BASE OCCURRENCE
BASE OCCURRENCE
BASE OCCURRENCE
BASE OCCURRENCE
BASE OCCURRENCE

’

I/L UNITS/CONFIG CHG-IMRB(20),CR69425
DELETE RLIM I/L,CR69118

BASE OCCURREMNCE
BASE OCCURRENCE
BASE OCCURRENCE
BASE OCCURRENCE
BASE OCCURRENCE
UPDATE K_EDIT_
BASE OCCURRENC

BASE OCCURREMNCE

EARO. CR69874
IMU RM UPDATE,CR69213

LOX L.L. C/0 SENSOR IN ORB, CR69184

BASE OCCURRENCE

M50 IDENT QUAT, CR69654

BASE OCCURREMNCE

BASE 0I6, CR69744

BASE OCCURRENCE
BASE OCCURRENCE

0I06 BASE OCCURRENCE, CR69722A
BASIC 0I6 OCCURRENCE, CR79086

BASE OCCURREHNCE
BASE CCCURRENCE
BASE OCCURRENCE

» +
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srce 1 OF __ /4 ORBITER SOFTWARE CHANGE REQUEST NUMBER
: ReFERENCE RECP# ' PCING ~ w 79372
‘ TITLE ORIGINATOR ORG PHONE
sTS 6i-A, cyele |, Missisn Definition | Mel Rother pm X332)
DATE
1-G-85
SOFTWARE AFFECTED:mPrimary EBFS ] other CR AFFECTS: Mo, o
DOCUMENTS AFFECTED: " us PARAMETERS
O & 1-voacs
’ L ® O oowsist
19350 VoL.IL ® O wmmos -
. Jsc & O caros 0 a0o
. DISP MSG SM
: R O HArDWARE
- PRINCIPAL FUNCTIONS AFFECTED: (NUMBER AND NAME) W BEVIS0R FAA5ToRy
7700 A 0}6"
hon & a rc

aLL

CHANGE DESCRIPTION (INCLUDE PARAGRAPH AND PAGE NUMBER.)

PROVIDE LIST OF T-LoAD occuRRencES FOR THE IDS

6 FoR STS Gl-A,CNclLE |,

NOTE ! ON sSeclLecmed LIST, % m™MeEeANS NEW OCCURRENCE,

' el Ratdu__ 4-9-8S

/ SOFTWARE REQUIREMENTS MANAGER DATE

REASON FOR CHANGE AND IMPACT, IF NOT INCORPORATZD:

Reguiked FoR IDs BuILD,

BOARD DISPOSITION EFFEGTIVITY ACTION REQD:
PRI BFS OTHER RELEASE | & @f/x:’.f Jo SCR /iE 002 0L
nn g Pa— Qe | LOVIRLETE /o=vision) Sisizey Aun
O O Disapproved
r O O O withdrawn | LIBFS _ 1PROVEL S I1EUATURES
b : O other
BOARD CHAIRMAN | OATE
JSC Form 686 (Rev Aug 80) .-  MAsA-JsC

4.2




2.
-
ard

3

o E1

ENG__CATEGORIES REQUIRED FOR 0106 FLT £)—f} CYCLE  DATA

CATEGORIES

(SIGNATURE’A o
Y. Mg bosac-

ADFO
ADGO

MCWHORTER, L. JDBO
Joco

; " JDDO
e
v Jn1o
JD20
Jn31
PTIO
2F71
ZF80

ZF92

MOORE, T. X530 -
ZFU1

25U2

IH10

THIBODEAU,J. 62:Zﬂr

-

@

CATEGORY NAMES

'lGUlDANCE & 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 (0105)
ENTRY NOMINMAL 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
FIXED I-LOADS - MOORE, CONTD.

(0106)
(0106)

IMU CALIBRATION PARAMETERS, SLOT 1

PAGE 2.2

¢ DATE: 04-01-85
\ §¥ ) ; .
; o
occ #'s 0CC NAMES i ]
""""""""" i i
‘ ; . ! P
_QILI_ Mn’u--; ‘ :__,
i o
203 il Gy SCAS,CRCTTES
003 Hieavewsr BRFE
o ! PAse Occuy 1 |
002 _A=Lo Darn [:/?TFLS Sior
Hnoz2 HNeno e D/]I)iCG.( .
00z Uppgurv G Ilb’bpuijbu
Q20 Cpipprrenar  F Wp C.6.
|2 O llll'ljtu/ll. AL CC 2’
L20°% YA 5/- B P1T i1- A(uﬂ}
102 Kvepi  Gapy (Mn:Ju ’
02 dMILS Lo G'B/I‘k!
2&’2'. ‘:-‘AI(L‘\-{ I\‘Vul.k,(, i’}"Ug/)
: h
(0]e]] (.Jzu._- - (\CCectt z: ureJ
KX Ly & ELeia X uce. gdmf,ﬁzc
0] Bin O, C'I\’£7r12¢ 1R 415D
*X % 002

\0&7 YA

%Kypf#f/

oVv- /03 oxurrem'e g

ENG, COQRDINATOR SIGHAI

N
?.



e

. NUMBER

PASE 1 OF __/ - = OPBITER SOFTWARE CHANGE REQUEST 73
Rvum:f  neow ) _ _ rcnw e i 7 ?33
TITLE: caxcu;;roa ORG PHONE

STS GI-A TAL weﬂ’r}feﬂ ALT | MEL LRo7HeR pPm X322/

occvRRence sSererTion) TN
s?-FT\Afit‘ _“F?fnn g Peimary - u BFS B D Other ’ : A:::crsz ’,‘2“35,“:.
COCUMENTS AFFECTED: - ; O & 1-tosos '

- : q O bownegst |

JSC 19350 voL IT R R O wos -
. : X 0O canos 00O 0O

s b S O O waromang °*37 M8 3w

PRINCIPAL FUNCTIONS AFFECTED: (NUMBER AND NAME)

CHANGE DESCRIPTION (INCLUDE PARAGRAPM AND PAGE NUM3ER. )

oe;:me occu&ﬂ-eﬂce SELEETION LIST FoR THE Z-coad
'.LDS Faa ™E TAL wewm—ez ALTERJATE FoR S7S 6/-4,

CATEGO ﬂ-‘/__ " OCCURLENCE ConcurLSNCE

A2T2 206 AR

Yed z.zz.__ Y-7-58

SOF TWARE REQUIREMENTS MANAGER - DATE

REASON 7OR CHANGE AND IMPACT, IF NOT INCORPORATED:

REQUIRED Fok IDS GBuILD,

30ARD BISPOSITION . EFFECTIVITY AT e

PRI JBFS tuu TN
{ Appreved ? PRI 2;13
a

O

D D Disappreved
O O rvitrdreen {lrs I/}/

BCARD Cral AN CATE

3SC Ferm €35 (Rev Aug 80)

KASA-J8C

2.3
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NASA SUBJECT: NAME:
Lyndon B. Johnson Space Center
MISSION GROUND NAVIGATION DM63/DICK OSBURN
OPERATIONS PROJECT OVERVIEW DATE: PAGE
DIRECTORATE 4/9/85 ]
GROUND NAV FUNCTION DESCRIPTION
PERSONNEL

CHARTER

REVIEW OF CURRENT ACTIVITIES
RESOURCE OVERVIEW

PROBLEMS - CONCERNS




NASA SUBJECT: ‘ NAME: ‘

Lyndon 8. Johnson Space Center GROUND NAV FUNCTION DM63/DICK OSBURN
MISSION
OPERATIONS DATE: PAGE
DIRECTORATE 2

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:
Lyndon B. Johnson Space Center

MISSION
OPERATIONS
DIRECTORATE

PERSONNEL

NAME:

DMB3/DICK OSBURN

DATE:

PAGE

~ @ CIVIL SERVICE - GROUND NAV SECTION
OR. K. (DICK) OSBURN
OFLORA LOWES
®JON WEAVER
OWILL YORK
O®AIR FORCE
OCAPT RICHARD KIDD
OLT DOUG WREATH
® MDTSCO
®]9.5 CURRENT HEAD COUNT
OCLARK HACKLER - MANAGER
ODICK THEIS
ORON LACARNA TASK MANAGERS
®T0M RICH
O JEANETTE FRENCH
O TRW
@®~1] CURRENT STAFFING
O0WEN BERGMAN - PROJECT MANAGER
®BARRI0S
®3 HEAD COUNT
OMICHELLE MOORE - MANAGER

' '. :




NASA ‘ | susJec: '

Lyndon B. Johnson Space Center

MISSION GROUND NAV CHARTER

OPERATIONS
DIRECTORATE

NAME:

DMB3/DICK OSBURN

‘II'F

DATE:

PAGE

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




NASA

Lyndon B. Johnson Space Center

SUBJECT:

MISSION PREFLIGHT PLANNING

OPERATIONS
DIRECTORATE

NAME:

DMB3/DICK OSBURN

DATE:

PAGE

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

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




.

NASA
Lyndon B. Johnson Space Center

SUBJECT:

MISSION
OPERATIONS
DIRECTORATE

PREFLIGHT PLANNING

NAME:

DMo3/DICK OSBURN

‘I'r

DATE:

PAGE

FUNCTION

FLIGHT TECHNIQUES SUPPORT
® MEETING SUPPORT

® ACTIONS AS REQUIRED
MCC 1-LOADS AND RECONFIGURATION
® ICD INPUTS

® JACCHIA TABLE UPDATE
® MCC DATA PACK
LIFETIME STUDIES

® ADA

®  CONTINGENCIES

ATMOSPHERIC K-FACTOR DETERMINATION L-1 DAY

TIMEFRAME
AS REQUIRED

L-120 DAYS
L-49 DAYS

L-141 DAYS
AS REQUIRED




NASA SUBJECT: NAME:
Lyndon B. Johnson Space Center

MISSION SIM AND REAL-TIME SUPPORT DM63/DICK OSBURN
OPERATIONS e >
DIRECTORATE ;

® 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




NASA SUBJECT: ’ NAME: ‘

Lyndon B. Johnson Space Center

MISSION SIM AND REAL-TIME SUPPORT DM63/DICK OSBURN
OPERATIONS e ——
DIRECTORATE g

® (RBIT
® 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
® | (S, 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: NAME:
Lyndon B. Johnson Space Center
MISSION POSTFLIGHT WRAP-UP DM63/DICK OSBURN
OPERATIONS DATE: PAGE
DIRECTORATE 9

® POST-MISSION REPORT

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

® PARTIALLY AUTOMATED - STREAMLINING IS CONTINUING
® PRODUCED BY BARRIOQS
® PERFORMANCE EVALUATION
® NOT NORMALLY REQUIRED FOR STANDARD FLIGHTS
® REQUIRED FOR NEw CAPABILITIES, NEW PROCEDURES
® TDRSS
® WIR
® ANOMALY INVESTIGATION
® AS REQUIRED
® . G., 41-C ENERGY GROWTH




ASA SUBJECT: . -

Lyndon B. Johnson Space Center
MISSION POSTFLIGHT DATA PRODUCTS

OPERATIONS
DIRECTORATE

NAME:

DMe3/DICK OSBURN

DATE:

PAGE
10

® POSTFLIGHT ATTITUDE AND TRAJECTORY HISTORY (PATH)
® (OPTIONAL SERVICE PRODUCT
® CURRENTLY REQUIRED FOR 607 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

® PROVIDED ON REQUEST TO VARIOUS JSC AND EXTERNAL USERS (POST-MISSION REPORT)

- ® ACHIEVED ACCURACY DOCUMENTATION
® PARKING ORBIT SHAPE

® DEPLOY VECTOR ACCURACY




NASA
Lyndon B. Johnson Space Center

MISSION
OPERATIONS
DIRECTORATE

SUBJECT:

GENERIC GROUND NAV PROCEDURES

NAME:

DMo3/DICK OSBURN

DATE:

PAGE

11

® DOCUMENTATION UPDATE IN PROGRESS
® HIGH-PRIORITY ACTIVITY
® TARGET DATE 8/15/85
® REFLECT NEW STREAMLINING EFFORTS, PARAPROFESSIONAL SUPPORT, TDRSS PROCEDURES

SYSTEM MATURITY

® 2 MYE EFFORT




ASA
Lyndon B. Johnson Space Center

MISSION
OPERATIONS
DIRECTORATE

SUBJECT:

TRAINING

NAME:

DM63/DICK OSBURN

‘II}

DATE:

PAGE

12

® (ONGOING TRAINING
® SOURCES
® SIMS

® STAND-ALONE MCC TIME
® [N-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




NASA SUBJECT: NAME:
Lyndon B. Johnson Space Center
DMG63/DIC
MISSION NAVIGATION ANALYSIS ICK OSBURN
OPERATIONS DATE: PAGE
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
® [ AUNCH
® 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




NASA - SUBJECT: ’ ‘ 'NAME: ‘
Lyndon B. Johnson Space Center :
MISSION MCC SOFTWARE DEVELOPMENT DM63/DICK OSBURN
OPERATIONS DATE: PAGE
DIRECTORATE 14

® MCC NAVIGATION SOFTWARE DEVELOPMENT SUPPORT
® CURRENT SYSTEM
® MITS
® ERRP
® [DMo3 PROVIDES:
® FUNCTIONAL REQUIREMENTS
® DISPLAY REQUIREMENTS
® CONTROL REQUIREMENTS
‘ ® VERIFICATION SUPPORT

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




NASA
Lyndon B. Johnson Space Center

MISSION
OPERATIONS
DIRECTORATE

SUBJECT:

OFFLINE SOFTWARE M - M

NAME:

DMB3/DICK OSBURN

DATE:

PAGE

15

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
® HSGNTS




NASA . Tsussecr: ‘ NAME: ‘
Lyndan B. lohnson Space Canter RESOURCE OVERVIEW* DM63/DICK OSBURN
MISSION
OPERATIONS DATE: PAGE
DIRECTORATE 16
CURRENT MYE
PROJECT REQUIRED  CS DOD M B TRW TOTAL
FLIGHT SUPPORT 18.5 1.0 1.0 10.0 6.5 -— 18.5
POSTFLIGHT DATA PRODUCTS 0.0 0.2 -— 0.5 - 12.0 12.7
GENERIC GROUND NAV PROCEDURES 30 0.5 0.5 1.5 0.5 -— 3.0
TRAINING 6-0 015 015 410 llD === 6-0
NAVIGATION ANALYSIS 6.0 0.3 - 3.2 - - 35
MCC SOFTWARE DEVELOPMENT SUPPORT 3.5 0.3 - 0.5 = -—— 0.8
OFFLINE SOFTWARE M - M 7.0 0.2 --= 0.3 =  ——— 0.5
TOTAL 5,0 3.0 2.0 20.0 8.0 12.0 45.0
‘ i
* 7S OF 4/1/85




NASA
Lyndon B. Johnson Space Center

SUBJECT:

PROBLEMS AND CONCERNS

NAME:

DMB3/DICK OSBURN

MISSION
OPERATIONS DATE: PAGE
DIRECTORATE 17

CIVIL SERVICE STAFFING

- SOFTWARE M - M
MCC DEVELOPMENT
NAV ANALYSIS

OVERALL STAFFING

TRAINING TOOLS
® SONAV
® HSGNTS




Lyndon B. Johnson Space Center

NASA SUBJECT: t

MISSION SONAV OVERVIEW

OPERATIONS
DIRECTORATE

NAME:

DMB3/DICK OSBURN

@

DATE:

PAGE

18

DESCRIPTION
® HP3000 VERSION OF MCC NAVIGATION SOFTWARE
UTILIZATION
® TRAINING
® | IGHT 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




TRAJECTORY OPERATIONS

PROJECT OVERVIEW PRESENTATION

PRESENTED By:
MrR. BoBBY CONNER., SUPERVISOR

TRAJECTORY OPERATIONS UNIT
(713) 280-7702

‘ . N .




TRAJECTORY OPERATIONS UNIT
(TrRack/DyNAMICS)
ProJeECT OVERVIEW
0 CHARTER

0 Review oF CURRENT ACTIVITIES

0 Resource OVERVIEW

0 ProBLEMS/CONCERNS




TRAJECTORY OPERATIONS CHARTER

FLIGHT SuPPORT

PRe-FL16HT DATA PRODUCTS

Post-FL16HT DATA PRODUCTS

GENERIC TRAJECTORY OPERATIONS PROCEDURES
TRAINING

MCC Grounp HARDWARE/SOFTWARE SUPPORT

OFF LINE SupPORT



FLIGHT SUPPORT OVERVIEW
PRE-FL1GHT PLANNING

00 FLIGHT UN1QUE 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 anp ReaL Time ConsoLE SupPORT

PosT-FLIGHT SuPPORT

00 Post-MissioN REPORT
00 PERFORMANCE EVALUATION
00 ANOMALY INVESTIGATION




O

FLIGHT SUPPORT PRE-FLIGHT PLANNING

FUNCTION TIMEFRAME

FLIGHT UNIQUE PROCEDURE DEVELOPMENT

o NominaL TRACKING PLAN L-6 MON 7o L - 1 MON
0 RENDEzvous TRACKING PLAN L-6 MON to L - 1 MON
o PayLoaDp TRACKING L-3 MON To L - 1 MON
o SpeciAL ConsoLE PROCEDURES L-3 MON oL - 1 MON
0 SpecIAL SoFTWARE UPDATE/PATCHES L-3 MON 1o L/0
GROUND TECHNIQUE SUPPORT
o Network DATA FLOW/TESTING L-2 MON 1o L/0
0 GrRounD SorFTwARe TesTine (IVT) L-3 MON to L - 1 MON
0 SupporT OPERATIONS PLANNING GROUPS L-6 MON 1o L/0
0 L-6 MON T10 L/0

SupporT BLpe. 30/ BLps 5 C/0
FLIGHT TECHNIQUES SUPPORT

0 MeeTiNG SuPPORT
(As REQUIRED)

4

0 AcTIOoNS



DESCRIPTION

MCC CONSOLE DATA PACK

STATION CHARACTERISTIC TABLE

TRACKING SCHEDULE

SOFTWARE PARAMETER UPDATES (MED

Input) L

TRAJECTORY OPERATIONS INPUT TO FLIGHT PREPARATION

UE

141 Davs

90 Davs

2 WEEKS

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 eEAcH CONTROLLERS

CURRENTLY ALL Dynamics CONTROLLERS, EXCEPT ONE AIR FORCE ARE FORD AEROSPACE,
Four Dynamics CONTROLLERS, INCLUDING ONE AIR FORCE ARE CERTIFIED FOR LAUNCH
OPERATIONS,

EreHT CONTROLLERS, INCLUDING ONE AIR FORCE ARE CERTIFIED FOR DEORBIT |

OPERATIONS,

E1eHT TRACK CONTROLLERS, ALL FORD AEROSPACE, ARE CERTIFIED FOR ASCENT AND
ENTRY,

INTENSIVE TRAINING PROGRAM IN PROGRESS - TWO ADDITIONAL DyNAMICS CONTROLLERS
ARE IN THE TRAINING PIPE LINE FOR ASCENT. TRAINING TO BE COMPLETE | 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.




0

0

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

SupporT - ASCENT -

SupporT - ENTRY -

Dynamics
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
- Fi1FTeeeN 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 DuaL 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
- Fi1FTeEen ForD, 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

0 GENERATES DATA AS REQUIRED
BY INTERNAL INTERFACES

0 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) SA

©O O O 0O OO0 O 0 0 o o

NOTE: ALL DYNAMICS CONTROLLER INTERFACES ARE "IN-HOUSE MCC ONLY.




TRACKING CONSOLE

PRIMARY RESPONSIBILITIES

0 MANAGE C-BAND TRACK-
ING DATA FLOW & DATA

QUALITY.

o COORDINATE SITE SELECTION
COMPUTER SOFTWARE PROGRAMS
& ASSIST IN TROUBLESHOOTING
PROCEDURES.

o MANAGE S-BAND
TRACKING DATA FLO

QUALITY

o MANAGE TDRS TRACKING

DATA FLOW & DATA
QUALITY

C-BAND SITES

ESMC/WSMC

o COORDINATE SITE
SELECTION.

o EPHEMERIS MAINTENANCE

o ACQ. DATA USAGE.

0 ASSIST IN NETWORK
TROUBLESHOOTING PRO-
CEDURES.

0

0

MONITOR STATUS & QUALITY
OF ALL TRACKING DATA.
MANAGE EPHEMERIS
COORDINATION DATA INPUT
STORAGE & OUTPUT TRANS-
MISSION.

MANAGE GENERATION &
TRANSMISSION OF ATTITUDE
REFERENCE DATA.

MANAGE PLOTBOARD OPERA-
TION.

MANAGE RTA DISPLAYS.

CCC/MDPF

S-BAND SITES

GSFC
0SCF

JSC
MOC
SDPC

RTS SITES

TDRSS

e et @ S m——— v et )

-
- |
0 MANAGE RTS S-BAND

TRACKING DATA FLOV

&3




FLIGHT SUPPORT - POST FLIGHT

Post-MissioN REPORT

00 DOCUMENTS FLIGHT RESULTS, ANOMALIES, PERFORMANCE
SUPPORT,

00 Propucep BY ForD ConsoLE OPERATORS.

PERFORMANCE EVALUATION

00 NOT NORMALLY REQUIRED FOR STANDARD FLIGHTS.

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-Mission REPORT
CompILED FROM LoGS., HARDcorPiEs AND DeLocs BY ConsoLE OPERATORS.

PERFORMANCE EVALUATION
PARTICIPATE IN THE E&M POST-MISSION DEBRIEFING.

ANOMALY INVESTIGATION
As REQUIRED..

10




GENERIC TRAJECTORY OPERATIONS PROCEDURES

0 DocuMENTATION UPDATE IN PROGRESS .

00 HiGH PrRIORITY 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




ONGOING TRAINING

00

SOURCES
- SIMS
- IV TestiINnG

TRAINING

- Use oF MOD TRAINING MATERIALS

- IN House TraininG TooLs
-- Vipeo TaPEs
-- WorkBOOKS

CURRENT EMPHASIS

00 CRoss TRAINING ALL TrAck AND Dynamics CONTROLLERS, INCLUDING ONE AIR Force.
00 UPGRADING SKILLS OF ALL DYNAMICS FOR ASCENT PHASE.

TRAINING PLAN DEVELOPMENT AND DOCUMENTATION

00
00
00
00

HigH PRIORITY AcCTIVITY
TArRGeT DaTE 7/85

INVOLVES FORMALIZING ALL TRAINING PROGRAMS

Two MYE

12



MCC GROUND HARDWARE/SOFTWARE SUPPORT

o TDRS CerTIFICATION
00 TECHNICAL ADVISE TO TDRSS ORBIT DETERMINATION AND NAviGATION WORKING GROUP
(TODNWG) ,
00 WoRK coMPLETED FOR SINGLE TDRSS.
00 Two TDRSS EFFORT ON HOLD.

o WIR LAuncH

00 CHeckouT oF WTR LAUNCH AND LANDING SYSTEM. A/C PHASE TO START ON/ABOUT
8 May 85,

00 FINAL CHEckouT on/ABOUT 1/86,

o SGLS (RTS) Trackine DATA CHECKOUT

00 [N FORMULATION STAGES.
00 FIRST CHECKkouT oNn/ABouT 1/86,

o 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
CAPABILITIES.

“STRAWMAN" TRACKING PLAN FOR VARIOUS WTR LAUNCH INCLINATIONS.

DATA FORMATS UPDATES AND VERIFICATION,

14

CURRENT

NETWORK




L 3
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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.




NASA SUBJECT: NAME:

Lyndon B. Johnson Space Center

FLIGHT DESIGN INFLUENCE IN THE TRAJECTORY |H. A. BARNES

MISSION
OPERATIONS OPERATIONS BRANCH > ——
DIRECTORATE 4/9/85 |

ALMOST ALL OF OUR PRODUCTS ARE TRAJECTORY SPECIFIC AND HIGHLY SENSITIVE TO LAUNCH
SLIPS, MISSION REMANIFESTS, AND CYCLE UPDATES.

e 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.

o “MPAD MAJOR MILESTONES TABLE” SHOWS INTEGRATED SIMS AT L-70 DAYS; REALITY IS
MUCH LATER, POSSIBLY DOWN TO L-20 DAYS.




‘ASA SUBJECT: ‘ NAME: ‘

;0N B-Johnson Space Center SPECIFIC DATA ACQUISITION PROBLEMS H. A. BARNES

MISSION
OPERATIONS DATE: PAGE
DIRECTORATE 4/9/85 2

o 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.

o 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.

o WEATHER ALTERNATE TAL BOUNDARIES ARE ALSO RECEIVED VERY LATE.

o SINGLE ENGINE ABORT BOUNDARIES ARE NEVER RECEIVED FOR CYCLE I PRODUCTS. S.E.
PERFORMANCE DATA IS NOT STRICTLY SCHEDULED OR DELIVERED. CYCLE 1 DATA FOR
SPECIFIC FLIGHT USUALLY JUST REITERATES PREVIOUS FLIGHT DATA. THEREFORE, FDQ'S
FORCED TO PRODUCE ASCENT SUMMARY SHEETS FOR FLIGHT DIRECTORS AND CAPCOM‘S BASED
UPON BOOTLEGGED DATA.

¢ STATION CHARACTERISTICS TABLE ENTRIES ARE DEPENDENT UPON GSFC/FLIGHT DYNAMICS
FACILITY AND GROUND NAVIGATION SECTION.  (TRACK/DYNAMICS)

® SOFTWARE INPUTS TO CRP (CONFIGURATION REQUIREMENTS PROCESSING) ARE NOT ALWAYS
FOR 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

SPECIFIC DATA ACQUISITION PROBLEMS H. A. BARNES

MISSION ;
OPERATIONS (INTE) , DATE: PAGE
DIRECTORATE 4/9/85 L

e EARTH OBSERVATION SITE APPROVAL FROM PROJECT OFFICE ALWAYS RECEIVED VERY LATE
[.E., FROM 2 WEEKS TO 1 DAY BEFORE MACHINES ARE SHIPPED TO KSC. (SPOC)

o 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)




” ' ‘ TRA RY OPERATIONS OVERVIEW | ‘
ACTI OR PRODUCT L-MONTHS L-DAYS

‘ 1514131211109 87 65 4 32 1 15141312111098 7 65 4 3 2 10
ASSIGN SECTION LEADS + ........... Y T O OO OO SO O OO ESSS I A - ol O T I O

SUPPORT FORMAL PROGRAM MTGS

OATTEND MOD CIR DRY RUN |
oCcIR |
oFOR (PITCH REQ'D) ..... S S s ETEY ERTES 2P ER (TP SRl TR (SR cisifissaidasns SO [, [P r) R S s #
oMISSION INTEGRATION CONTROL ;ST e e p— D ) oy E L2 b L CXETE (o T “#k)rm.”. ..... R W — e

BOARD

UPDATE MCC CONFIGURATION
PRODUCTS

.ICD INPUTS ................ T EOTTY SORN] (S S BN EEEER (EETH R peppaupnpn) UTTTe [uees EEDRY I A U RO e Y T R R
‘SHUTTLE PROCESSING LIST ................ sesafee voiobsensfores dhanan evoidienes BAENY AERER EEER! EETREPRPPRNPPI I I T S TRIONE LeR, [y SR RN R SR (— R T
(ML) - RDCS | | O I +‘ :

.\]ACCHIA TABLE ................ TR I T FEPTY PR R + ,A ....................................... ETTY PP - ceedevenik.... o sowiflsinaisie FRRTY PR AR,

eDATA PACK - ROCS ettt s b e R U S| T S S sa Lo
, Smpecemes e B o 9 O
.SHUTTLE DISPLAY ................ S, . p—. P P [ :') ....................................... NP (S T . . RO SO TN
RECONFIGURATION SYSTEM
PUBLISH MANNING LIST FETIRY PRy U wows foueduaion PPN PR A ..... * ......................... S R SPOT (B! S RS (e Ss! e FERTY PP A

SUBMIT TRAINING ROSTER FORM ................ SION PR EERTY PRETS RN conifoves e FERTR PP A ........................................ RN (B e T S SYYIS) Sow I TS SO

VERIFY CRITICAL PROGRAMS ‘ .l ................. i dsinaine oo oo Qeveiioniis covadecnss R R Ry N D Sioie laaie PRSI s Koo PR ERI SR —_ e P PN R
READY FOR FLIGHT SUPPORT
CERTIFICATION FOLDERS DUE |l PR N I SR O S R (VU PR oy SRS IO e f - SO PR N -

REVIEW PREFLIGHT
DOCUMENTATION

oPIp R . S e S R U WO (S AN S B S i S O O O I
eGND RULES & CONSTRAINTS |l we 3 S 1 A A W AU Y el B O S S O A
oFLT PLANNING ANNEX |l | B SO0 A S N T e B S O O Y -
oFLT OPS SUPPORT ANNEX |l A S S ] B S O O Y .
®JOINT OPS INTEGRATION PLAN ||t s S R A A




| TRAJFTTORY OPERATIONS OVERVIEW CONT'D

: L-MONTHS L-DAYS
ACTIVi1 « OR PRODUCT
e 1514131211109 87 65 4 32 1 5141312111098 7 65 4 3 2 10

.FLT RQMTS DOCUMENT .................................................................................................................
oFLT DATA FILE et gumpm b f bbb b T
.FCOH (AS REQUIRED) ..................................................................................................................
SUPPORT WORKING GROUPS M —t——— —r—t— et ) S i ITTROPGEUSUNNN IOR SUS N W - - SN F S S - OR[N -
oPOWG

oFLIGHT DESIGN

oFLT TECH/SPLINTER MTGS
oFLT OPS PANEL

ofLT RULES REVIEW

l RDCS - RECONFIGURATION DATA CONTROL SUBSYSTEM

o - ® - ®




. ‘ FDO/TRAJTIMELINE ‘
ACTI”OR PRODUCT “MONTHS L=DAYS

DATA FROM/TO 8 7 6 5 4 3 2 1 15141312111098 7 65 4 3 2 10
CRITICAL INPUTS
1. Rece‘ive SUPERTAPE From DMS (E. Smith) seslewssalimsarslismulasasibaimabins tha eonses sodoeosed smone foses S PO PR Y I S PO TANRNES) N RN (N
2. Receive DEORBIT target From DM5 .......................... A ......................................... PO AU U D swedewsal vposad s Ve,
sheets
ASCENT/ARD INITIALIZATION
3. ARD BIAS Table From DM3 | |ttt e e fe peepe b e b
{ 4., OMS target matrix for From DM3 ] beesleeedendinido ]l vib s v b e b b ek b b b L L L
prime/WX ALT LDG sites
5. Stuck throttle per‘f From DM3 | bbb e b
° 6. AOA target data (EDN’ From DM3 ...............................................................
NOR, KSC) for WX ALT.
7. SODS update_MASS PROP’ From M02 ........................................................................
SSME PERF, MPS
8. ICD data - OMS targets FromDM3 | " aete oo e e e o ofe o b e b f o f
9. Adaptwe gu.ldance table From DM3 | b fep e e )
10 No-COMM mode boundaries From DM3 | bbb
ORBIT/PAYLOAD
11. Customer dep]oy targets/ From Pay]oad customer | ool 7 ¥ [FUUS SUURUURUUY IUUROY FUUREY IR SN IR JU I RN I )
data :
12. Pay]oad per‘formance data From customer ............................... * .................................. BT ET N . P T S U D
13. Consumab]es mtg From MDZ ......................................................................... RREE (KLE S5 CCIRT! PETE EPRE FEPPRR AR PR
w/Hischke (final vehicle
WT/CG's)




FDO/TRAJ TIMELINE CONT'D

L-MONTHS L-DAYS
DATA FROM/TO 8 76 54 3 21 20141312111098 7 65 4 3 2 10

ACTIVITY OR PRODUCT

OTHER REQ'D INPUTS

14' Tr‘acking/NAV eva]uation From GNAV/DYNAMICS eonfrns wenvaes L veasevas se boonsalivividsoses U N S savifon srgewasedasasbenes.

15. LaunCh ho]d Chart From DM3 .......... T ................ swidns Hasals e v o

16. HDOT at Staging f:or. RTLS From DM3 > CNUITRURS| SO e pre pepe e R U SO P, P AU PR I D

17. OMS tank ]eak data From DF/PROP IRR RRTTTRTITRS Py ESpes) PRy SSHeAy e RS B rors P LR QY TRPRIOr) I e

18. OMS he'l.ium 'Ieak data From DF/PROP PR TROCRII PN PR (RSP PRI PR P wesgeeivs o feeisias ssie s vis s Qenmanlles i ol e ne s

19. Thrust 1limit data From DF/BOOSTER 07 U ENUUURORTN (SUUON UURRY ISR SR B0 I O IS NN NN SO O

20. S&C band Coverage From DM5 & DM3 ool enenomesiovdesse oy sa sl veifeeeiiedliseese covspoccflevedereniea we salo vosafevewolesseds enons

21. Obtain winds t.]me'l.ine FY‘OITI DM3 (des) A -

22. RSO rules 1‘nputs to f]t Fr‘om Cape RSO'S ............................................ vy QO (DU SR (R - s ol ksl o4 R DU IR I DR
rules

23. Obtain codewords FronRso's | btfrd] o 7" GUSURE IUUUN IRV ISR IR I IO U D B SO Y U SO I

CRITICAL PRODUCTS OUTPUT

1. Provide nodal vectors to |(Data from SUPERTAPE) | |+ f|~ff W N ey P
customers .

2. Time]ine fOI‘ dep]oy and TO pdy]OGdS .......................... A ......................................... womiy ws0 o evsillvaiiee TR oy COree R (R, Joo
rendezvous

3. Provide SMS reset point To SMS NAV'S & trench ..................... N AN (oo R ORI FURDR EUUR IO e o . R R U IR IR PR
data/vectors monitors (DG6) T :

4. ATO Options TO FD,FAO .......................... AT ’A UM TN [N U AU S [ R, ey, oo [EES] RRER

5. TAL/RTLS RV 1line FDO sim support | Lol A U RO R I g TN (U ISV T

6. MECO underspeed for FDO sim support | || 77 N SURSUURITN (SRR IURN ISR SRR A U OO DO I SO U SRS I I
nominal

7. Pre-MECO dump chart FDO sim support .......................... P I, [——— ! WO W— oy S— P R R K T T e

8. Engine out underspeed FDO sim support | fpoofe e o SN Y SO SUUS U U IO O
plot:

9. De-ovbit AV comps To DF6/PROP | poferf o fon o SN O OO I e

10. Dep]O_Y/SEP vectors To POINTING for FDF | b fremefon 57 "0 [P SUUUUUTN FUTIUN FUUNTN IR IS ISR RS R SR TS NN DR [y

11. Perigee adjust curves FDO sim support | ||| fifnn AT r U0 (SR SO RN ISR RO S IO S IO ]

12. Distribute LOT (daily To LDG sites, et al. | |ofof)]i] oo 0 OO SO IO 0N O RS OO A
prime opp)

13. Mode boundary chart To FD’ flt techniques .......................... o NS DU U R S W S T .

14. Flight specific rules To f1t rules review | |...[..|...1l....|.. AT T A0 B O S SN U (R TN (N NN IO S W
updates

15. Contin ency evaluations (as required) ............................. AT U SO IO U D [P RS M.

16; Sta‘tor Schedu]e To NORAD ..... N VN T + .................................. S| S S| [— TS DU




ACT” OR PRODUCT

DATA FROM/TO

CRITICAL INPUTS

NAVAIDS/Landing aids
support plan

CRITICAL PRODUCTS

2. PRD updates

WX pad schedule for
block data

Ground support release
schedule

5. NAVAIDS/Landing aids

chart

OTHER ACTIVITIES/RELEASES

6. Sun angle analysis
7. TAL COMM SCHEDULE

ARTCC's/FAA MEMO

Changes to LSO
procedures
. FDOCH updates
. FCOH updates

Data from Program
Office message

Updates to the:
Meteorological sec.
Recovery section for

Launch/Landing

Data to Weather,
FAO/PADS, LSO/FDO

Data for convoy
support at LDG sites
- PLS, SLS, CLS, and
DDMS for military
L5,

To Mission
Preparations Drawer

To FDO

To TAL CAPCOM, GC's,
FDO

To Miami, LAX,
Albuquerque, FAA HQ
in Washington

(as required)
(as required)

% L it

: LSO TIMELINE | .
‘-MONTHS

8 76 5 4 3 21

L-DAYS ‘

15141312111098 7 65 4 3 2 1




‘ |GRf‘"ND NAVIGATION TIMELINE l

ACTIVITY OR PRODUCT DATA FROM/TO 8 7 6L-I})AO£,1\IT};S 2 1 15 14 13 12 11 10 9L£-3DA7Y56 5 4 3 2 10
CRITICAL INPUTS
1. Planned attitude T/L From DM5 & DM3 | f— s il il 6565 4 o s smnsm e s o eneonns s s NP [ - e
2. Planned event T/L From DM5 & DM3 1l o RN ISR FSUURY FUUR IR I ) B — v )
3. NAV requirements From PIP & FDO | }-- 1. AV (e (e ey, e PURINIUUE IOUN EDR (O S I A (1 ) E— e
PRODUCTS/ACTIVITIES

1. Contingency evaluations (as required)
2. NAV evaluation GNAV to FOO | b W~ W SUS—— . . . O A O (O 1 N O -
3. Tracking network rqmts GNAV to TRACK | lededd ] o BSOS O PO S SO AN NN O
4. Lifetime studies GNAV to FDO | Lol sl > U U SO A U RS U N .
5. Atmosphere evaluation Internal | bl ol bbb O S N - S8 S S S W




) ) ITRA(‘NAMICSTIMELINE s ) . |
ACTI'OR PRODUCT, -MONTHS L-DAYS

DATATO 109 8 7 6 5 4 3 2 1 20141312111098 7 65 4 3 2 10
REVIEW DOCUMENTATION
1. TRAJ RQMTS DOCUMENT To FS3 | e AT S OO O I I A
Y
5. NETHORK OUTPUT MULTI- ToFs9 | ltde AT N O O I ! O e
PLEXER RQMTS
B T O O O D o revems woes > Lol bl
3. JSC/GSFC ICD 11534 To DE2 S e
FSR'S PER A GIVEN FLIGHT
4. FLT/LAUNCH/LANDING PRD'S ..... + ........................... P ...................... t s ! % PP e e R N P W
DCN'’S
5. GSFC 601 NOSP To DE2 ................ ...A... ...... oaiale @eibee v e s ote oid D ................................ o v:a0 Beisa o sl a e e o wo- o fun sl oiae ol s nihe s
6. MCOH VOL 1-5 To DE2 AT > SUUURH NN URUURRUURY U DR IR IO I N O O SO0 OO I O
7. FCOH — . N fA ..................................... U O O R A Y ! O
................ AT bbb
- To DHE S I I o
DELIVERABLE ITEMS
- >
1. STATION CHARACTERISTICS |To DE3/CRP USSR “Uun VU DU cort VU U (SO FURVRORN NUOTS AN N O O U0 OO OO U O O O O
TABLE :
2. CONSOLE CONFIG UPDATES To DE3 AA> ................................. g s o U SO OO AU T OO SO U
3. SIN AND NISSION PSAT'S  |To DE2, St sup, | |“{]~ SIM | a—t— 2 U VO N O VO OO O A O I T O O
GC'S, DM6, DM62, FINAL
DOD TRACK, and
GSFC/NOM
4. C-BAND SCHEDULING MESSGE GSFC/Scheduhng ........................................... N r> ........................ U DU R U IS ST I
JSC/Scheduling,
DOD/TRACK
5. CONSOLE CHECKLIST TO GC'S,FDO'S .......... AN LT TTTT Tt N U PUTRUN SRR A (S S N T A DS T oo




ACTIVITY OR PRODUCT

DATA FROM/TO

CRITICAL INPUTS

1. RNP matrix, state
vector, and Lift-off
time

2. STDN/TDRS sites

3. Earth OBS sites

4, GPC state vector
addresses

5. Average altitude

6. Inclination for aero
data selection

7. Landing sites and
runways

8. MAX crossranges

CRITICAL PRODUCTS

FLIGHT LOADS for DE-ORBIT,
WORLD MAP, and EARTH O0BS
programs

MAJOR EVENTS

F1light software validation
complete

Bench review
CPCB Proc Valid Review
Load f1t software

Stow SPOC

From SUPERTAPE (or
computed internally)

From 0I0O, INCO, CAP
From SC/T. Aldinger
From DF2/Jd. Hooks

From Lead FDO
From SUPERTAPE
From LSO, FDF

From Flight Rules

To SMS For sims

SPOCTIMELINE

L-MONTHS
8 76 5 4 3 21

L-DAYS

17141312111098 7 65 4 3 2 10




‘ , lHP41CVTIMELINE . ‘
ACT’Y OR PRODUCT MDNLES L-DAYS

DATA FROM/TO 8 7 6 5 4 3 2 1 1514 1312111098 7 65 4 3 2 10
CRITICAL INPUTS
(FLIGHT SPECIFIC)
1. CG Progam: we‘ightS, FY‘OITI SODB amendments ..................... A ......................................... PEER DRI RN I sevideonas A .....
CG's, fuel quantities
2. AOS/DE-ORBIT/COM Programs
.State VECtOY' and MET From SUPERTAPE ...................... Ll o L R S e N eeoefecedieciheiaadd SR, (em— BTSN [ty L
*Block data coefficients From FM44/D. Ives B [ U OO RN I AP VR S USRI FUUDY IS IO IOUURN (SRR SUS NS SO ISURRY SN U Y A I
(DM5/J. Fields)
.State VECtOF addresses From DFZ/J. Hooks .....................................................................................................
3. ORB Program: Star Pair‘s From 0r‘b1t OpS C/L .......................... 57 UU SUTTUTUTRE FUSURY IR I IURES I TP e o IR R Y PO A P
CRITICAL PRODUCTS
.| FLIGHT LOADS for CG, AOS, To SMS ca]cu]ators for | tooclee e Al sxalneidhs il famme O I PR I PO
DE-ORB, ORB, and COM sims '
Programs
MAJOR EVENTS
Crew equipment ]-ist ..................... A .......................................... R R S P sus siferomiensesne 4 55 530 cRes
agreement
Comp]ete FLT Sw va]idation ................................ P U CTTVITTY [T B M A SR LGN S, [ TR T ST S
CPCB PY‘OC Va]-id Review ...................................... A .......................... ...... FP R PR T P
Load FLT SOfthY'e ................................................ T ................ U RN B B R [T T ey
SO I | TEEEEIT LU




NASA SUBJECT: NAME:

Lyndon B. Johnson Space Center

PRE-CIR INPUTS TO FLIGHT DESIGN FROM H. A. BARNES

MISSION
'S (BACKU
OPERATIONS FDO'S (BACKUP) DATE: PAGE
DIRECTORATE 4/9/85

PRE-CIR INPUTS TO FLIGHT DESIGN FROM FDO’S

e LEAD FDO HAS REVIEW WITH FLIGHT DESIGN MANAGER FOR SPECIFIC FLIGHT
o MISSION PLANS, GROUNDRULES/CONSTRAINTS
o RENDEZVOUS PLANNING AS WORKED WITH MDTSCO GROUP
e 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

e PAYLOAD CUSTOMERS RECEIVE PAM (OR OTHER PAYLOAD) DEPLOY VECTORS FROM ORBIT FDO’S

e THEY IN TURN SEND BACK DEPLOY TARGETS
o TARGETS ARE GIVEN TO RMS, POINTERS FOR BURN MONITORING ON RMS CAMERAS

® FDO’S GENERATE/DISTRIBUTE STANDALONE AND INTEGRATED SIM VECTORS, PADS (BURN AND
DEPLOY)
o DE-ORBIT ATTITUDE AND AV‘S GO TO THE FLIGHT DATA FILE (E.G., ENTRY CHECKLIST)
e LOT HAS WORLDWIDE DISTRIBUTION

e PAYLGAD COMMUNITY IS SUPPLIED WITH A TIMELINE CONTAINING TIMES FOR EXCHANGE OF
STATE VECTORS, PRELIMINARY DEPLOY COMPS, TRACKING SITE AVAILABILITY, ETC.

@

3 2 . - L J
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NASA SUBJECT:
Lyndon B. Johnson Space Center

NAME:

DH7/T. W. EGGLESTON

MISSION '
OPERATIONS DATE: PAGE
DIRECTORATE 5/17/85

-

DATA RECONF IGURATION - PROCESS




NASA-S-84-01760

ORBITER SOFTWARE RECONFIGURATION'

[] BASE copE

[] cLASS I DATA
(NON MISSION TO MISSION RECONFIGURED) '
[ ] MISSION RECONFIGURED DATA

RMS
Constialnts

JSCN Sh‘ﬂ‘/PL/}AS

PAYLOADS

N

ISM/PL

KSC
CHECKOUT
REQUIREMENTS

ADAPTATION

P oo

pise ||}

- | .-"{CLASSI
y \ MISSION\RECON

KSC

.TCS - SSME .|’

%5 BFS

“MMU TAPE"
(DELIVERY)



0 « < l' ' ' i
' NAS‘84—O1759 ' ‘ ‘

GROUND FACILITIES RECONFIGURATION DATA

)

VCN
CONFIGURATION
NASA (DH/DE)

DOWNLIST
LOADING
(IBM)

VEHICLE
REQUIREMENTS
(RID)

PAYLOAD
DATA TAPE
(MDTSCO)

DOWNLINK
LOADING
(RID)

COMMANDS
(FORD)-

/SINGLE /MULTIPLE
HEADER / : cmos 7 cmps 7/ CONFiG
/ / /
[ [ 1 ]
FILE 1 FILE 2 FILE 3 "FILE 4 FILE 5 FILE 6 FILE 7
"SDT" [[] COMMON VEHICLE DATA

D MISSION UNIQUE DATA
D VEHICLE UNIQUE DATA




NASA-S-84-00421 A

\

SPF MISSION SUPPORT WORK ELEMENTS

REQUIREMENTS . - . » .- BARRIOS
W il il RI AND , RI
. _q_J“
VEH CAL BES FSW BFS FSW - TEnE
CHAN e PREPROC (F;gbt/BuL;?m |
—>~  COLLECTION o MINI BLD poray BN
N " AUTOI-LOAD
| FL r —> ’ \ || PASS
DR . VERIF
oo IBM IBM l IBM 7? 1BM (L
b | JSC
MMU
PL D&C/TLM r PASS FSW —> EGELS gfl‘]” e PASS MMU -
CMD, SM e PREPROC [] v o BES COLDSTART
—— DL/TLM (VEH) o MINI BLD S 0T itom o SSME —— DLLOAD
COLLECTION ) ' e TCS T
L = T | o 'T . CREw
MDAC -« ‘ l FORD 1‘ ' ___.jf FORD :;{,_TH»AIN;}\-
PL. | LOADS Eﬂ[:JL JSC
DL (PL]. o PDI COMPILER ]
CAL[/CHANIPL] e BL PROC muc;u b e
—— TLM(PL] — e PREPROC — .
] COLLECTION 4 f;g; [
| KSC
MMU ELEMENTS | ] I —ﬂ_
e SSME —_—
e 1CS [
EoE RECON INTEGRATION RELEASE VERIFICATION
OATA COLLECTION . PROCESSING PROCESSING PROCESSING AND VALIDATION

MISSION DESIGN/INT

MISSION PRODUCT GENERATION

o




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 SDT

IS




NASA SUBJECT: NAME:
yndon B. Johnson Space Center ' DH7/T. W. EGGLESTON
MISSION
OPERATIONS _ DATE: PAGE
DIRECTORATE 5/17/85

@  MAST (HEASUREMENT AND STIMULI) DATA COLLECTION
e PAYLOAD RECONFIGURATION
o TELEHETRY
o COMIAND
o VEHICLE SYSTEMS MANAGEMENT (SM)
© [-LOADS (DH7 OMNER)
® BFS SH (503) - CHANGING TO CONSTANTS (K-LOADS)

e GNC #AULT DETECTION AND ANNUNCIATION (76) —{RETURN OWNERSHIP TO SUBSYSTEM
ENGINEER

GOAL

e STANDARDIZE VEHICLE RECONFIGURATION DATA TO MINIMIZE COST OF VEHICLE/PAYLOAD
CHANGE




| ZF32 CATEGORY DEFINITION _ DATE: 11-29-864 |
CATEGORY NAME:  FIXED I-LOADS - GREMILLION (0106)
DESCRIPTION: TBS
CR LIST: CATEGORY CR 69126A, CR 69494A, 69686A, 6963G, 69647
DRIVERS: NOT APPLICABLE
NUMBER OF GROUPS: 19
NUMBER OF PARAMETERS: 46 PRI NASA OWMER: GREMILLION,M.
NUMBER OF OCCURRENCES: TO BE FIXED BFS NASA OWNER: GREMILLION,M.
PASS SOURCE: IMRB DATA BASE PRI RI OLNER:  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 PROCESSING
192 20 13 64.107 SURFACE POSITION INDICATOR PROCESSING
195 20 13 64.108 ENTRY-LANDING EVENT LIGHT PROCESSING
N 158 20 1238 64.110 GN&C ANNUNCIATION INTERFACE
AL 207 20 13 G4.252 HEADS-UP DISPLAY ;
L 216 ; 23 2338 65.16 | REDUNDANCY NGT-REACTIOH CONTRGL SYSTEM SPEC
L 218 12 2 : G5.19 . . RM ORRIT SPEC . .
L 557 550 0 V5.1 VEHICLE CHECKOU} CONTROL DISPLAYS
204 20 1 1 G4.154 VERTICAL SITUATION DISPLAY PROCESSING
BFS USAGE:  KEY BOOK MC PRD PARA COMPOOL :TITLE
649 M3 13 3.3.1.10 SEQ_I_LOAD :RCS QUANTITY GAGING SEQ. - BFS
673 20 13 3.5.2.2 I_BFS_DC  :SPI BODY FLAP PROCESSING REQTS.
695 20 13 4.112 I_BFS_DC  :GN&C AHNUNCIATION I-F (GAX)
CATEGORY: ZF3 REV: 2 NANME: FIXED I-LOADS - GREMILLION (C166)

%0




d
>

COHTEHNTS:: GROUP NO.

OCCURRENCE CODES: 201
SELECTION CRITERIA: TYBD

CATEGORY: ZF3

o

REV:

U DUWENFFNWD =N NN D D WU

NAME:

ROLL AND PITCH ERROR SENSITIVITY GAINS
VELOCITY FOR GEAR LIGHT FLASH

TAKK SCALE FACTORS

RCS TAHK FACTORS

0i1S VALVE POSITION SF'S

OMS AND RCS LIMITS

VELOCITY VECTOR DISPLAY FILTERS

RHC CONVERSIOH SCALE FACTOR (PCT-VDC)
BODY FLAP DEFLECTIOH LIMITS

SPEEDBRAKE LIMIT

0MS HIGH PRESSURE LIMIT

0MS LIMITS

RCS TEMP LIMITS

HINGE MOMENT FACTOR

RCS TANK SCALE FACTORS

RCS PRESSURE LIMITS

POSITION CCHVERSION INPUTS

0/1S AFT QUANTITY SCALE FACTOR

USED FOR COMP OF PULLOUT NZ COMMAND

FIXED I-LOADS - GREMILLIOM (0I06)



CATEGORY NAME: FIXED I-LOADS - GREMILLION, CONTD.

DESCRIPTION: TBS ' | :
CR LIST: 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.
PASS USAGE:  KEY FSSR MC PF TITLE
189 20 13 G4.106  AVVI
195 20 13 64.108  ENTRY-LANDING EVENT LIGHT PROCESSING
198 20 1238 G4.110  GN&C ANNUNCIATION INTERFACE
206 20 13 64.230  RCS ACTIVITY LIGHTS
N 207 20 13 G4.252  HEADS-UP DISPLAY
T .
A BFS USAGE:  KEY ' poDK MC . PRD PARA! COMPOOL  :TITLE !
- 619 M6 | 13 3.2.5.5 I_HIP_OUT +0UTPUT HIPS EFFECTORS
695 20 13 4.112 IZBFS_DC  :GN&C 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
19801 1 GAX LIMITS
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, GREMILLION, FSSR 20
- 59984 1 FIXED PRIMARY DESIGN I~LOAD - GREMILLION, FSSR 20, OPS1
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, CONTD.

22




=vy

CR 79312 OMS BI-PRPLT VALVES POSITION STD CAL

DIRECTION

® PROGRAM MANAGEMENT HAS CONCURRED IN PLAN TO ELIMINATE VEHICLE TURNAROUND DATA
DIFFERENCES, BOTH IN THE ON-BOARD SOFTWARE AND DOWNLINK DATA FORMAT.

® ELIMINATION OF DIFFERENCES WILL PROVIDE VEHICLE TURNAROUND/REMANIFEST WITH NO IMPACT TO
ANY SOFTWARE/DOWNLINK DATA PRODUCTS.

CURRENT SOFTWARE

¢ PRESENT CALIBRATION DATA (BIAS AND SCALE FACTOR) FOR THE FOUR OMS BI-PROP VALVE POSITION
OPEN PARAMETERS (LEFT 1 & 2 = V43H4655C 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

o ROCKWE’LI,JDOWNEY HAS DEVELOPED STANDARD CALIBRATION DATA'APPLICAB LETO ALL ORBITER 'nf[',l
VEHICLES. ) '

® THIS CR WILL CREATE I-LOAD OCCURRENCES IN IMRB REFLECTING THE STANDARD CAL THAT CAN BE
SELECTED FOR MISSION USE ON ALL VEHICLES.

® RECOMMEND APPROVAL OF THIS CR FOR MISSION DEFINITION SELECTION ON OI-6 AND SUB SOFTWARE
FLIGHT DESIGN CYCLES.

® THIS CR WILL MAKE THE ON-BOARD SOFTWARE AGREE WITH THE APPROVED GROUND (MCC) SOFTWARE
CALIBRATION DATA.

NOTE: RELATED CHANGES TO GROUND SYSTEM (MMDB) WERE DEFINED IN APPROVED DCR 35873A FOR
STS51-B & SUB.

DH7/W. L. Yeakey
03-21-85




SUBJECT: Y NAME:

MAST (MEASUREMENT AND STIMULI) PRODUCTS |DH7/T. W. EGGLESTION

. . [ ‘: 10 " ‘ s \' ‘
NASA
N

MISSION
OPERATIONS DATE: PAGE
DIRECTORATE 5/17/85

® MAJOR MAST PRODUCTS
e PDT (PAYLOAD DATA TAPE)
o PAYLOAD TELEMETRY, COMMAND, AND FDA DATA
e TFL/DFL/FPL
e PCMMU (TFL) AND PDI (DFL/FPL) CODE
e TDT TELEMETRY DESCRIPTOR TAPE) ST
® DESLRIPTION OF THE STRdtJURE OF THE FLIGHT TELEMETRY FORMATS
e SDT (SHUTTLE DATA TAPE) '
e 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

N

27




RECONF IGURATION
DESIGN

RECONFIGURATION ACTIVITIES

| RECONF IGURATION PRODUCTION . USERS/
_ — (LE3) | FUNCTION
LI
{ DH... DCA POT I [ pory '
’ I 1 o :
. ! |
i OH DCR TFL/DFL ; P - |
" DH DCA TOT } w L I KSC
i L/// T VAFB
OF OCR RHS LEVEL C == | L woluere ¢ |
- DCA PAYLOAD | (oK eCQ = l
. DGC LEVEL C | |
OH  DCA SM LEVEL c—1I 3 :
o2l
= | SAIL
a ] KSC
0CcA sor1/ < [ L] }
OH ORBITER CMDS | I MSFE
— |
T OL DATASET |
o8 CR DL (GPC) I _{> |
| s ———F———~ I
| ' - ' I
L A
JSC CR 1 LOAD T PSS rioigios : s : I
DM S—|
CR MISSION oer—~—t L 155 o1 Onoe | |
| ] l
21 . l |
3| ' |
T |
al ' f L |
) ) O—BEs o1 onoe | | |
) ! |
< ! I |
o
| | KSC
OTHER FSHW | ! YAFR
(SSME. OCP, ..) l | SAIL
— 1 |
MGD oxspuvs~—l : :
OM TRAU ——
== IMB e l
o€ FACT TABLE - — noces | NS, : TRAINING
L cc_Load ¥ MISSION
DH COMMAND DATA (PCD) I JE'AE{LTAET J| | |
MOD nar Iy -~ | |
MOD ADCS f I
MSO MAPS & SCVT | I
| . | |
| — |
: }
DG RESET PT ID | SHS _LOAD
0G  PAYLOAD SIM REQ : I TAKIRING
06 RESET DATA I
DM SIM DATA PACK | |
| (O-DEY_LDAD BASEL INE |
| |
| W B e
ASELIN — M N
| . * | |PosT MIssIOM
. | |
| |

T. F. GIBSON
4/05/85
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PNASA SUBJECT: ‘ NAME:

syndlon 8. Johnson Space Center DATA COLLECTION DEPENDENCIES DH7/T. W. EGGLESTON
MISSION
OPERATIONS DATE: PAGE
DIRECTORATE 5/17/85

© PAYLOAD DATA
o PAYLOAD SUPPLIERS
o MOD - CREW INTERFACE (DISPLAYS, FDA, ETC.)
e LEVEL TI/PAYLOAD OFFICE - MANIFEST/PAYLOAD SELECTION
@ TELEMETRY DATA
@ ROCKWELL/DOWNEY - ORBITER VEHICLE DESIGN/MOD’s
s MSFC - ET/SRB/ME DESIGN/MOD’s
2 KSC)— CHECKOUT REQUIREMENTS !
e MOD - MISSION OPERATIONS
e PAYLOADS
© COMMAND DATA
e HOD - MISSION OPERATIONS
e ROCKWELL - ORBITER VEHICLE DESIGN/MOD’s
@ KSC - CHECKOUT
@  PAYLOADS

Rl




NASA SUBJECT: NLAME:
Lyndon B.Johnson Space Center
— DATA COLLECTION DEPENDENCIES DH7/T. W. EGGLESTON
OPERATIONS (coNT’'D) DATE: PAGE
DIRECTORATE 5/17/85

6 SM/PM LEVEL C DATA

@ RI/DOWNEY - ORBITER VEHICLE DESIGN/MOD’s
o MOD - MISSION OPERATIONS/CREW INTERFACE/RMS
» PAYLOADS




| R 4y Lo s ‘
‘0 PRODUCT DEPENDENCIES/NON-MAST USERS .

POT 112}

SDCB (MG)

, SDCB (MG)
D
(gﬁf DCR’S

(DH)

PDT
J' y
® SMS DT
e \MCC
8 KSC
) o VAFB
TFL/DFL/.FPL' | Q_Dl ]

SDCB (MG)
DCR'S
(DH)

SDCB (MG) | DL
DCR'S TFL/DFL/FPL LOADING
(DH)

TPUDFL/FPL sDbT
e SIS e MCC o KSC
eMMU FSW BUILD . eSMS e VAFB
¢ ODRC @ MSFC
e SAIL




b, ‘

e PRODUCT DEPENDENCIES/NON-MAST USERS (CONT.)

IDS L

SIM/PM LEVEL C DATA SET

OASCB (MG)
OCCURRENCE

OASCB (MG)

"SDCB
CR'S (JSC MISCSRDEF SDCDC(fl;/'ISG) DP&LC
O'Q\L/g?r?S) (D) (DH) (DH) - PDT

IDS SM/PM
. . LEVEL C
4’ DATA SET
® PASS i ‘. \L
L e BFS , | |
| | | SRR s PASS
| i 0
DOWNLIST DATA SET - BFS

OASCB (MG)
CR'S

(DH) PDT

DL DATA SET

v

& PASS




@
L

SUBJECT: I

[ ]

NAME:

A
; yndon B. Johnson Space Center DH7/T. W. EGGLESTON
1 MISSION
OPERATIONS DATE: PAGE
DIRECTORATE 5/17/85

DATA REQUIREMENTS STANDARDIZATION

' i

30




TELEMETRY RECONFIGURATION

VEHICLE
REQUIREMENTS

VEHICLE

REQUIREMENTS PDI/PMU : (MMDE)
(MMDB) COMPILED )7 l .ol
: CLASS | | ol .
i o
/[ . : : ] -‘ 9' "_..” .:;-.
1 DOWNLISY
' s ; COMPILED
MI(SP?II-())N e o GNC h 3
i REQUIREMENTS Toa s POWRLINK " ’ GNC|
(MAMDB) oo EL = ’ - P :
\ g | P/ L GNC : }
| L R o I8NE : . CLASS |
; ST 1 Jenc SM
. - -D)G';,')-iw ‘. ; » . ‘
| . PDI | .
| < Pyl 2] sm SH /
| Yene] ;
| K - \
GNC i
. DOWNLIST
P o SM
DOWNLIST '
COMPILED —1 W
: — sM]- -
_ SM | &
- P/L | RMS © DOWRWNLIST .
RECON * REQUIRED FOR MCC PROCESSING OF
> e P/L MISS!ON CRITICAL DATA

PMU/PDI (TFL/DFL)




.\'k& yndon B. Johnson Space Center

DH7/T. W. EGGLESTON
MIS5SION

_ @ o
ASA SUBJECT: NAME:

OPERATIONS DATE: PAGE
DIRECTORATE 5/17/85

©  WHAT WE HAVE ALREADY ACCOMPLISHED
@ STANDARD TFL AND DOWNLIST STRUCTURE (VEHICLE)
® STANDARD TFL AND DOWNLIST CONTENT (VEHICLE AND RMS)

® STANDARD SHUTTLE VEHICLE CALIBRATIONS (EXCEPT FOR 32 MEASUREMENTS FOR WHICH
ACTUAL CALIBRATIONS ARE REQUIRED)

® VAT IS LEFT
o PACKAGE DATA FOR MAJOR PAYLOADS IN STANDARD SETS (SPACELAB, PAM’s, 1US, ETC.)
o HAST T1/STAR CONFIGURATION | |
e NEGOTIATION WITH PAYLOAD SUPPLIERS UNDERMAY
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REQUIREMENTS VALIDATION
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DATE:
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THE ACCURACY OF DATA IS DEPENDENT UPON

® THE CORRECTNESS OF DATA PROVIDED BY DATA SUPPLIERS

o THE ACCURACY OF TRANSLATING DATA INTO DATA BASE

e THE QUALITY OF THE PROCESS ENVOLVED

|

IN THE PAST WE HAVE HAD PROBLEMS WITH ALL OF THE ABQVE

IN PRODUCING PRODUCTS
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© 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<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>