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4 SELECTION OF REPRESENTATIVE FUTURE OP MISSIONS THAT
K DRIVE REQMTS FOR SPACE STATION
A TASK 1.1 TASK 1.2
o ==100 ~12
PR oA DATA SOURCES MISSIONS MISSIONS
LB IDENTIFY AND
NASA DEFINE SELECT
p §$§§§Aw — . CANDIDATE REPRESENTATIVE T ——
o ~ KLATE ATCH REOH
IRIRG: - _SRENARIO DEVEL
i CRITIERA: NATIONAL NEEDS STRONG BENEFIT POTENTIAL
Lol N ® HIGH BENEFITS NEAR TERM {1985-90)
Y STRONG SPACE BENEFITS
e STATION REQMT FAR TERN {1990-2000)
R DRIVERS BENEFITS
Co - LOW COST/BENEFIT RATIO
o OR EARLY PAYBACK OR
B EARLY ROI
n OUTPUT: IDENT OF CANDIDATE RESTATEMENT & REFINEMENT
T - FUTURE OPERATIONAL OF SELECTED MISSION DATA
MISSIONS FROM TASK 1.1
IR INE! OPERATIONAL ADDITIONAL MISSION JUSTI-
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1 OPERATIONAL BASE 5 3
RPN MATERIAL PROCESSING AND COMMERCIAL MANUFACTURING 11 9
SR LIFE SCIENCES 10 -
1 EARTH OBSERVATIONS 7 7
i~ {%‘?} SPACE PHYSICS AND ASTRONOMY 17 5
_j v BASIC AND APPLIED PHYSICAL SCIENCES - -

1 ENGINEERING LABGRATORY 0 0
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SELECTION OF REPRESENTATIVE MISSIONS -
OPERATIONAL BASE

© SATELLITE SOLAR POWER STATION —

HIGH LONG TERM BENEFIT POTENTIAL
PHOTOVOLTAIC STRONG SPACE STATION DRIVER

SOLAR CONCENTRATOR —
THERMONIC/BRAYTOMN CYCLE

NUCLEAR POWER PLANY il SPACE

PUBLIC SERVICE PLATFORM

MULTI-PURPOSE SPACE POWER PLATFORM

SPACE EXPLORATION

MEAR TERM CONSTRUCTION THEME BENEFIT
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SELECTION OF REPRESENTATIVE MISSIONS —
COMMERCIAL MANUFACTURING

@ METALLURGY ' STROMNG SPACE STATION DRIVER
SPACE DEMONSTRATED
j — §iGH COERCIVE STRENGTH MAGNETS PERF IMPROVEMENT

— NUCLEAR FUEL ELEMENTS

~— HIGH PURITY RARE EARTH CATALYSTS

—~ SUPERCONDUCTING CABLE

~ FATIGUE RESISTANT PARTS FOR MACHINERY

© CRYSTAL GROWTH
/— SINGLE CRYSTAL SHEETS. OR TUBES OF SOLAR CELL MATERIALS 1 RONG SPACE STATION

DRIVER
- — THIN FILM MAGNETIC MEMORIES
w ~ LARGE SINGLE CRYSTALS FOR MUCLEAR DETECTORS
r ® AMORPHOUS MATERIALS
b — BORGON FILAMENTS FOR COMPOSITES

—~ HOLLOW GLASS SPHERES FOR LASER/ION FUSION TARGETS
] — NEW GLASS COMPOSITIONS

~ HOMOGEMEOUS LASER GLASSES
5 OPTICAL WAVE GUIDES
L

v’ o prspmaceuTICALS (U psdreatts ) g

E-, — MICROBIAL PRODUCTS FERMENTATION PROCESS .

” — CURATIVES FOR BUHNS, ULCERS S
1 — DIAGHOSTICS FOR CANCER 4
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IDENTIFICATION OF REPRESENTATIVE MISSIONS —
LiFE SCIENCES

o SPACE STATION OPERATIONS SUPPORT

UP TO 1 YR EFFECTIVE MISSIONS

e HEALTH ON EARTH

BODY FLUID, BLOOD VOLUME DIST, ELECTROLYTE
METABOLISM (5 EXPTS)

CARDIOVASCULAR FCN, HEMODYNARMICS,
HEMATOLOGY (4 EXPTS)

VESTIBULAR FCN (3 EXPTS)
6 TO 8 ADDITIONAL TO BE DEFINED
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SELECTION OF REPRESENTATIVE MISSIONS —
EARTH OBSERVATIONS

® EXTRACTABLE RESOURCES

® WEATHER AND CLIMATE

® ENVIRONMENTAL QUALITY

9 LAND USE
NEAR TERM

€ OCEAN DYNAMICS SECOND USE FOR
MICROWAVE ANTENNA

GRUMMAN

13




o ' i .= g i oy it P Sy . PRI
Uk
i SELECTION OF REPRESENTATIVE MISSIONS
SPACE PHYSICS AND ASTRONOMY
&
1R
L4 o IR oassavmjnv
L e DEEP SKY SURVEY
RS e SMALL OPTICAL — UV TELESCOPE
By o EXTREME UV TELESCOPE
e Q ® SOLAR PHOTOMETER
- o SUBMILLIMETER IR TELESCOPE
- £ e SELECTED STAR FIELD SURVEY
0T o MULTI-WAVE LENGTH ASTRONOMICAL OBSERVATORY
i o COMBINED UV MISSION
LT e TRANSIENT ASTRONOM PHENOM OBSERV
. e GAMMA RAY OBSERVATORY
A B e
R e LOWENERGY X-RAY TELESCOPE
- ! @ COSMIC RAY LAB
e o AMPS .
o o SOLAR OBSERVATORY
N ® RADIO TELESCOPE SECOND USE
gk e PINHOLE CAMERA SOLAR OBS OF SOLAR ARRAY
o J
i
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SELECTION OF REPRESENTATIVE MISSIONS ~

ii U INNOVATIVE/ADVANCED MISSIONS
[; g ADVANCED RESOURCES — POLLUTION OBSERVATORY
N FOREST FIRE DETECTION
'H5 BORDER SURVEILLANCE
s - COASTAL PASSIVE RADAR (SHIP NAVIGATION &
He COLLISION AVOIDANCE)
iy ¢ ELECTRONIC MAIL TRANSMISSION COMMON VOICE/DATA ANTENNA
Bl ® URBAN/POLICE Y SOME SPACE STATION SUBSYS
LRt » DISASTER cONTROL (T 7o |
CH ® VOTING/POLLING
b L ® NATIONAL INFORMATION SERVICES
o ® PERSONAL COMMUNICATIONS
S  ENERGY GENERAT!ON PLANT (RTG)
e ® NUCLEAR WASTE DISPOSAL
" H N ® AIRCRAFT BEAM POWERING
n e anuMMAY
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o SELECTION CF REPRESENTATIVE MISSIONS — -
T INNOVATIVE/ADVANCED MISSIONS (COMTINUED) -
r e CITY NIGHT ILLUMINATOR 2
| L e SPACE DEBRIS SWEEPER -
L& ® ENTERTAINMENT -
' o INEXPENSIVE NAVIGATION SYSTEM o
| 5 & SYNCHRONOUS METEOROLOGICAL SATELLITE -

_ e EXTREMELY HIGH RESOLUTION OBSERVATIONS

L @ INTERNATIONAL PEACE

» HiGH RESOLUTION EARTH MAPPING RADAR
o 3D HOLOGRAPHIC TELECONFERENCING COMMON VOICE/VIDEO ANTENNA
© ADVANCED TV BROADCAST :

. ¢ GLOBAL EARTHOUAKE DETECTION/PREDICTION ggxr;é‘if;fg;i”’ r

o) ® WATER AVAILABILITY INDICATOR P

- & VEHICULAR SPEED CONTROL .
Y & NUCLEAR FUEL LOCATION SYSTEM

r ® BURGLAR ALARM INTRUSION DETECTION
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: Rt y i e

e s gt ol i e

e a7 i e . Y s



I B e LB
ey S e s i E— = SO S GTEes

CORRELATION OF REPRESENTATIVE FUTURE OPERATIONAL
MISSIONS WITH SPACE STATION THEMES/SUBTHEMES

B REPRESENTATIVE FUTURE OPERATIONAL MISSIONS
SPACE ”

SRR 3] @

STATION = |3 Z

‘.rt L ) i [ m 0

Q THEMES/ 2 sl 2] B w ®
Gl 0 W o k73 <t a, E

SUBTHEMES “i,0] 8 St 9 W

< 1S Bl O pi|= w

1y s [BiEglda gl °
e 0 &m%mggég

0 Z CONSTRUCTI2N BASE| v | v v | v
 pare 5 TEST FACILITY v

‘ - & S/CSERVICINGFAC | V
TR = w | ORBIT DEPOT v

& & | CLUSTER SUPPORT v

5
& MAT PROC & COMM MFG v

i LIFE SCIENCES

i B BASIC & APP PHY SCIENCES

EARTH OBS/APPLICATIONS v v

! SPACE PHYSICS & ASTRONOMY v
ENGINEERING LAB
INNOV/ADV MISSIONS v
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SPACE STATION SYSTEMS ANALYSIS STUDY PROGRAM REVIEW

STUDY STATUS &
REPRESENTATIVE
MISSION SELECTION  foswmmey

OPERATIONAL BASE §
SOLAR POWER

PUBLIC SERVICE
PLATFORM

COMMERCIAL MFG &
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SUMMARY &
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SATELLITE POWER MW TRANSMISSION DEVELOPMENT

SCALE CONSIDERATIONS
20 GROUND SUBSCALE INTERMEDIATE FULL
e (SPDL) O'SIZE PILOT SIZE
L ANT. PLANT oPS
| Q LEO | GEOS
N SOM 90M 2620M 8300 8300
‘ :Q ANTEMNNA ﬂ H S —— b_:j E:E
i (1 Lj L4 T
4 G _ 210M -
. IONOSPH -LAYER | D F D{ F
B PWR LEVEL (W/M2) | 220 | 220 | 226 | 220 0.07 220 22 | 22
a8 DURATION LONG | LONG [SHORT|SHORT]  LONG LONG LONG LONG
e DIA ki | 02 | 03 | a8 | 05| a0 3.2 10 10
| NUMBER 1 1 1 1 1 1 1 MANY
' RECTENNA A ,/ A
: !y
8 Py — ! Al
4 d £oETY| e S Mt
o 1KM 3.2KM 10KM 10KM
s
T STEADY PWR 7O GROUND 0.5GW G.5GW 5GW
| - SAT. TO SAT. PWR TRANSFER §menmm~*&: CONTIN.
{kj aALMMAN
&
t; 20

i

i L AU A A 110 b s e L b ' 2 5 b et s
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SATELLITE POWER DEVELOPMENT - IRRADIATION OF IONOSPHERE

e NEAR TERM EXPERIMENTS

D g g0 ep o

- FROM LEO
o DURATION TCO SHORT

siome:
e,

R i g ) g i i e i

-~ FROM GROUND
o SPOT SIZE SMALL WITH S-BAND

(R0 B o

o TRY HF

e LATER
FULL SIMULATIOR OF EFFECTS REQUIRES APPROX FULL

R b

SYSTEM

VDD

BRUMMAN
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LEGEND:

o MAJOR DEV. PHASE
: e SIGNIFICANT SCALE STEP

g-===—-7 & LIMITED DEV
bmee——3  OPPORTUNITY

SATELLITE POWER DEVELCPMENT STEPS

Y-
MANNED
SiX

SORTIE

SPDL

LEOQ

GEC

INTER-
MEDIATE{ PROD

CREW EXPERIENCE/LIMITATIONS
SPACE OPERATIONS
STRUCT FAB
STRULT ASSY
TRANSPORT LEO TO GEQS
MAINTENANCE
CONTROL
ASSY
TRANSPORT
OPERATING
PLASMA FIELD EFFECTS
HIGH VOLTAGE POWER TRANSFER
SOLAR ARRAY DEV
COMPONENT LIFE

SUBSCALE

FULL SIZE
MODULES
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SATELLITE POWER DEVELOPMENT

o NEAR-TERM OPTIONS FOR PROOF OF CONCEPT
— VERY FRIEF/INFREQ PWR TO EARTH FROM LEO
- VERY LOW PWR DENSITY TO EARTH FROM GOES
- PWE FROM SPDL TO FREE FLYER

o MEAR-TERM OPTIONS Wil.L. PROBABLY BE SIZED BY

— ANT./SOLAR ARRAY SIZED FOR DEVEL OF WAVE FRONT CONTROL =

-~ SUBSCALE STRUCT - SUFFICIENT MODULES TO EXERCISE ASSY &
ALIGN. PROBLEMS
— INDIVIDUAL CHECKS ON FULL SCALE FEATURES {e.q.):
¢ FULL-SCALE BEAMS/JOINT

o HIGH-VOLTAGE SLIP RING
o ETC

23




CONSTRUCTION BASE/TEST FACILITY FOR SATELLITE POWER

o
Q

¥
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TRANSPORTOR/CRANE POWER SUPPLY

T

S

STS
/ DOCKING STHN

LiVING QUARTERS

G

HLLY DOCKING STN

vl ol

LATERAL MEMBER
FAB MODULES {4)
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BRACING &
ALIGNMENT

POWER SATELLITE ‘GOTCHA’ WINGS (2)
STRUCTURE FITTING
EMERGING
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SECTION THRU MAIN BODY OF CONSTRUCT BASE o

LATERAL MEMBER

ASSY PLANE \

T T O

TRANSPORTER/CRANE

ACCESS TUNNELS

|
N Y O D O O A e

STRUCTURE EMERGING N
THIS DIRECTION

' T~MAIN BEAM FAB.
MOBULES (9)

S~ REFLECTOR FILM
: FEED ROLLS
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PHOTOVOLTAIC SOLAR ARRAY — CONSTR SEQUENCE

@ FIRST TASK o~ FINAL TASK

FANSZANSTZAN | AB(/\YAXA‘\B{AY/N*?MW/\

o

THREE LEFT HAND PYRAMIDS L/H PYRAMIDS CENTER PYRAMIDS R/H PYRAMIDS
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PHOTOVOLTAIC SSPS PYRAMID STRUCT

FOR TYPICAL MAIN

(CONTINUOUS)

JOUNT — SEE FOLLOWING SHEET
TOP GIRDER
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PHOTOVOLTAIC SATELLITES POWER PYRAMID STRUCTURE —
JOINT BETWEEN TOP GIRDER & POSTS

JOINT DETAILL SHOWING TYPICAL

SPECIAL FRAME BUILT INTO AUTOMATIC FAB FEATURE

GIRDER AT JOINT

STATION \

CONTINUQUS, 7 M
TOP
GIRDER

o 4ovd TV NIOTH0

AIFIVOD 8004 d0

BRACING WIRES

MMMMMMM
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SPACE ASSEMBLY OF SOLAR ARRAY

© PRELIMINARY TIMELINE FOR ASSY OF ONE BAY
THREE PYRAMIDS WIDE, 254 M LONG

£

' SHIFT A SHIFT B ASSY AIDS
o (Hours) |o ~ 10/l 0 »~ 10 USED
. |
= FABRICATE CONTINUOUS |
| GIRDERS 9 FAB M/C
B RE _ _
s D FABRICATE POSTYS,
Lo K SHORT LATERAL BRACES 3 3FABM/C
e E FABRICATE LONG
P I
- LATERAL BRACES _1FAB m/c
i =
j{if.f_; W INSTALL POSTS & 2 TRANSPORTER
o LATERAL BRACES /MANIPULATORS
T
= e WORKING CREW — 9 MEN

@ LEGEND ACTIVE FAB & ASSY

FETCHING MATERIALS & MAINTENANCE
T~ NUMBER OF MEN SHOWN 1N BOX

GRUMMAN
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MICROWAVE ANTENNA CONSTR SEQGUENCE

=

(1305

)

e S0 M X 30 M MAIN STRUCTURE
MODULES (63 MODULES/ANT}

& CONTINUOUS SUB-ARRAY SUPFORT
RAILS NORMAL TO CONSTRUCTIDR
BASE (48 RAILS/ANTY

.
1

CONSTRUCTION BASY

. [ PP o~ - - B PR
ey 1~ I s N G e

- ., " ‘,v-x:m':',p '.‘:"

\
+

[

8 STEP 1

rYy oL

0 o G s

ET .
S ~— @eavs)
e 3 3

STEP Z

e

¥
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e
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e

J0
DO

o

0 M00g
HOVd TYNT

Ta Rl MO x DA v R = 00 M =
7 S ¥ TN % SR 5 SAE % SR A &

LED

ALITYN

81
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CONTIRUOCUS BEAMS & SUBARRAY
SUPPORT BAILS EMERGING FROM
FACE OF CONSTRUCT BASE

T
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SSPS: TYPICAL MICROWAVE ANTENNA STRUCT

18 M X 18 M MICROWAVE SUB-ARRAYS

CONTINUGUS SUBARRAY SUPPORT
RAILS (ONE DIRECTION ONLY)

30M X 20M X 90 M BASIC MODULE

® BEAMS NORMAL TO CONST BASE -- CONTINUOUS
® BEAWSPARALLEL TO CONST BASE — INTERCOSTAL

AIITVOD ¥00d JI0
81 HOVd "TVNIDIgD
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SPACE STATION CREW CAPACITY GROWTH

CALENDAR YEAR

88

ap|giiaz!az

10

15 SPACE STATION

iN GEGSYNCH
{4.4 88 DIA

CREW 18-

|

MODULES)

CAPACITY
g

60

7

ﬂmﬂ”’mwh y

CONSTRUCTION

CRE

w

SPACE STATION
N LEC

(4.4 DIA
' MODULES)
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SATELLITE POWER
L.E.O.
CONSTRUCTION
BASE

(UNITARY ACCOM)
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SORTIE FLIGHT DEMONSTRATION OF AUTOMATIC
FABRICATION IN ORBITER

FABRICATED ; %Z
AUTOMATIC TRUSS )(
FABRICATION , GIRDER

MODULES ) STOWED FOR u
=ris..  RETURNTO ¥

\ . ~J 'y EARTH . ?
TN 0 S

f{’ . vu A

SRR sl Y. D N/
7 \//VA X

\ 7

v \ | AV o
4

Y
/]

e MANUFACTURE 1M X 18 M TRUSS GIRDERS IN ALUMINUM ALLOY & COMPOSITE
e RETURN TO EARTH FOR EVALUATION & TEST A
asage
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SATELLITE POWER DEVELOPMENT LABORATORY ~— LEOC -
(VERSION USING SPACE FABRICATION TRIANGULAR BEAMS
FOR SOLAR ARRAY)

|
13
\#

ol
M

SR R
™y €T

FABRICATION
MODULE

[ }
L |

SOLAR ARRAY

’I ' HABITABILITY

MODULE

CRLAIMAN
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SATELLITE POWER DEVELOPMENY LABORATORY - LEO -

(VERSION USING SHUTTLE EXT TANKS AS A SPINE WITH
FOLDED SOLAR ARRAY & TENSION WIRE)

HABITABILITY
MODULES

35
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SATELLITE POWER CONSTRUCTION BASE & TEST
FACILITY -STUDY STATUS

e FULL SIZE/INTERMEDIATE SIZE BASE - PROBABLE CHARACTERISTICS:
— SPECIALIZED CONFIG & FAB. EQUIPMENT
— LOW MANPOWER LEVELS
— LARGE - 1-2 KM

p» NEAR-TERM SUBSCALE BASE REQMTS & ISSUES
— SIZED TO SUIT SPDL
— PRIME DEVEL AREAS:
o FEASIBILITY OF:
U CO-ORDINATED FAB.
OJOINING & ALIGN.
O LOGISTICS MOVEMENTS
o STRUCT INTEGRITY, VERIFICATION, & REPAIR
o RELIABLITY OF MACHINES
— POTENTIALLY USEFUL FOR OTHER MISSIONS

GALUMAAN
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SPACE STATION: LAUNCH SYSTEMS

e SHUTTLE — DIRECT PHASED DEVEL

SHUTTLE
GROWTH

HLLY
%

|
|

e MLLV-4

P/L biA
BAY SIZE L

(M)
(M)

4.6
18.3

PASS.

4.6
18‘3

8
30

‘ e

62.2

LOWER

UPPER

LOWER UPPER

REUSES

300

500

300 500

TURN AROUND {DAYS)

7.3

5.3

7.3 53

DDT&E

{$M)

120

3100

6860

FLTS/YEAR - FACILITIES

{5M)

23 ~ 368

45 ~ 705

100 ~ 2000
500 ~ 4500

FLTS/YEAR - COST/

FLT

(SM)

14.5

14.5

5~83
23~87
45~ 8.4

60~ 7.6
500 ~ 6.2
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SPACE STATION: STS -P/L VS ORBIT ALT & INCL

LEGEND:
KSC LAUNCH
— e WTHR LAUNCEH

(JCGGLE IN LINE DENOTES 2.9 M L.OSS
IN BAY LENGTH) -

— d—
—

ORBIT INCLINATION

30

20

PAYLOAD MASS,
Kg X 103

10

(¢ O,
75 —_ -1
o o) T g
-"‘-.. i Ty
omey Sy,
- -.——_—_.M.-&T.——-—
ey
‘-. g
™ ™)
hacy, Sy
900 — s - . ’
"l-.._._- ""'-n,__-
1 R g pan ] N
1 "N
L 117 1 JR l
. - —, | b,
™ '-.,, '-'t...
—~— — . -

-

200 300 400 500
CIRCULAR ORBIT ALT, KM

38
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SPACE STATION: HILLV-4 -P/L VS ORBIT ALT & INCL

SHROUD DENSITY 20 Kg/M3
@ SHROUD JETTISONED 60 SECS AFTER STAGING
300 - - .
28,60 emm |
'—\\
450
560

250 —— - 750 e -

]

g )
ORBIT
INCLINATION

TYPICAL P/L. REDUCTION
IF SHROUD CARRIED
TO ORBIT

s B e R
5
|
I
y

r

200

PAYLOAD MASS,
Kg X 303

O

-

LEGEND: -

T

150 +—

KSC LAUNCH
oo e e WIT R LAUNCH

i

‘4

100 -~
TV i |
200 300 440 509

CIRCULAR ORBIT ALT, KM

=3

ORUMMAN

—
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OTV: CRYO TUG — PHASED GROWTH TO SUIT
VARIOUS LAUNCHERS

® PROPULSION & GUIDANCE RETRAINED
e TANKS RESIZED

[

LAUNCHER Q SHUTTLE OR SHUTTLE GROWTH  HLLV
EAHLY OPS | LATER OPS
| E _ ' _ 'HEAVY GEOSP.L. LOGISTICS
| T T o
il R :
$*1 T
Lo SINGLE T »8H f‘,' _! ! ‘"'—H
Lopd LAURCH ) , fi ] ’1:1
' i [ il, I !
il b : .s?t‘,
S S =T N Ty
£ oy 4. 4 M @ a4m (O) ‘
L — A | . -
: . s IR = -% | T ] i el =Tk
S - ; y
N ' 7 S5
g ro G2
MULTIPLE ZERO PROPELLANT PROPULSION UNIT <2
L AUNCH MiSSION PECULIAR TANK SIZE g &
= )
ES
=
5

CLUSTER OF 3,4,5 OR 7 TANKS

TANKS CAN BE STAGED (SPACED DEBRISJ
OR BETAINED

40




AN PEOTIN ST B ey e

b ek

!
:

.
[

o Tl

gl i

o)

SPACE STATION: NEW LONG RANGE OPS

¢ RAPID TRANSIT MANNED OTS e HEAVY CARGO OTS
PHASED DEV CRYO GAS CORE NUC. MPD*
i
[ -l i "l i
]
]
t
GEO GEO GEOQ GEO
TVPICAL MISSION ROUND TRiP LOGISTIC ROUND TRIP ROUND TRIP ROUND TRIP
PROPELLANT/ CRYO/ Lsz ARGGN/QB‘IOO
EXHAUST VEL (M/SEC) 4600 21660
THRUST LEVEL (N) 150000 400000

TYPICAL & P/L
MASS _ e PROPULSION, ETC
(Kgx 103} e TANKS

® PROPELLANT

*MPD PROPULSION REGUIRES:

&  CHEM ASSIST TO 1500 KM
® POWER FROMP/L

ARUMMAN
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i SPACE STATION: NEW LONG RANGE OPS 5

E ® RAPID TRANSIT MANNED OTS e HEAVY CARGC OTS

| JEE | i
) E PHASED DEVEL CRYO GAS CORE NUC.
RS L
o oY= 3
S LAUNCH TO LEO BY: STS HLLV = e
SERVICED AT: GROUND S8 B} S %
E AEUSES 100 40 / S =
= TURNAROUND (DAYS) 10 2 10 —— 2 |
i s: DDT&E M T 3100 265 -
Lo FIRST UNIT COST_$ M 110 G0x{ ) o

5 .

ORUMIAAN
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100

JOURMEY
TIME,
DAYS

CONTINUOUS
SPIRAL

NUDGE MODE

=3

MULTIPLE

YLLIPSE

HOHMAN

0.1 DAY

0.0001

Y

.
H I '
0.6001

0.001

0.01

INITIAL T/W, LBF/LBM
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SPACECRAFT SERVICING & ORBITAL DEPOT
'- SPACECRAFT SERVICING | SPACECRAFT BEING
SiLO SERVICING TOWERS SERVICED
_ ONE ABOVE, ONE BELOW =
K D ) SPACECRAFT & OTV -
| e : RETURN CORRIDOR B
., : { |
‘M . ‘ 1 ’ - ,{ -
i. ““JNI & _
U 2 /
q - i L
fﬁ OTV SERVICING SILO ’ i
: L an -
|- 7 N
1 A ;
| g P ¢ : /.VV' ;
. B CLUSTER OTV R , 29 :
R AT DEPARTURE ———, > o 3 3
- STATION : <2 ; y S5
1 n = B
L . Y~ SHUTTLE DOCKED Ea
0 ! 1] TO MAIN SPINE |
i . I - (CAN DOCK OTHER &
g WAY UP)
| B -
- PROPELLANT TANKS

OALURMMARN
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ORBITAL DEPOT/SPACECRAFT SERVICE CONCEPT ~—
EXTERNAL SERVICE STATION

SERVICE TOWERS

e WORK STATIONS
e MANIPULATORS )

AUTOMATED SPACECRAFT
BEING SERVICED/UPDATED

ENDLESS TRACK (2}
MAIN TUNNEL

1
L]
)

07TV BEING
SERVICED/
OPEN PIGEON HOLE REFUELED
SPARES MODULE

DOCKED TO MAIN

TUNNEL

ORLAITARN
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ORBITAL DEPOT/SPACECRAFT SERVICING - STUDY STATUS

e USED FOR MORE THAN SAT PWR MISSIONS
e RMULTIPLE FUNCTIONS
— SERVICING & REFUELING RAPID TRANSIT OTV'S
o SHUTTLE SUPPORTED
o HLLY SUPPCRTED
— SERVICING AUTOMATED SPACECRAFT
— SERVICING CARGO OTV'S - IF REUSABLE
@ TRAFFIC FLOW HIGHLY SENSITIVE TQ SCENARIO - TBD

TRALMMALY
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SPACE STATION SYSTEMS ANALYSIS STUDY PROGRAM REVIEW

STUDY STATUS &
REPRESENTATIVE
MISSION SELECTION

OPERATIONAL BASE
SOLAR POWER

FE3 T3

PUBLIC SERVICE
PLATFORM

T
d

COMMERCIAL MFG &
SPACE PROCESSING

! ADDITIONAL MISSIONS

PROGRAM OPTIONS
PLANNING

1T
o

[

e ) SUMMARY &
RECOMMENDATIONS

{(r=1

|
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PUBLIC SERVICE PLATFORM

e OBJECTIVE

— PERFORM WIDE RANGE OF COMMUNICATION, DETECTION & CONTROL FUNCTIONS
FOR PUBLIC SERVICE SECTOR
@ FUNCTIONS e NATIONAL NEEDS

— ELECTRONIC MAIL

— PERSONAL. & POLICE COMM

— DISASTER CONTROL . — ECONOMY

-~ NATL INFO SERVICE

— VOTING/POLLING — QUALITY OF LIFE
— ADVANCED TV

— 3D HOLOG TELECONF — NATIONAL PRESTIGE
o ~— NUC FUEL LOCATOR .
R . ~ EARTHQUAKE DETECTION/PREDICTION

~ WATER AVAIL INDICATOR .

— VEHICLE SPEED CONTROL

~ INTRUDER DETECTION

o IMPLEMENTATION STRATEGY
— OBTAIN HIGH BENEFIT-TO-COST RATIO USING SPACE STATION

|

oy

)]

Ny ey I

[EE
=

o

ARLUMMAN
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WHY PERFORM MISSION?

PUBLIC SERVICE PLATFORM JUSTIFICATION

WHY PERFORM IT IN SPACE?

WHY ON SPACE STATION?

® REDUCE SERVICE COSTS

e INCREASE SERVICE SPEED

| ¢ INCREASE SERVICE COVERAGE

@ INCREASE PERSONAL
SECURITY/SAFETY

e IMPROVE LAND USE

e SPACE PLATFORM PROVIDES CENTRAL
LOS RELAY FOR MANY COMPATIBLE

FUNCTIONS

GEO PLATFORM SERVES ENTIRE

CONUS; ADDED PLATFORMS EXPARD

SYSTEM FOR GLOBAL SERVICE

DISADVANTAGES OF CURRENT
SERVICES ARE OBVIATED

— SIGNAL PATH BLOCKAGE BY
SURFACE FEATURES

— ATMOSPHERIC/iONOSPHERIC
DISTURBANCES

48

L.ARGE SPACE STRUCTURE
REQUIRED

MAN’S ROLE IS SIGNIFICANT

~ REGULAR MAINTENANCE &
SERVICE

— UPGRADING OF SOFTWARE &
ASSOCIATED ELECTRONICS

— CHANGING OF HARDWARE-TO-
SOFTWARE INTERFACE

ORLMMAKN
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PUBLIC SERVICE PLATFORM FUNCTIONAL REQUIREMENTS

§ GROUND
S L RESOLUTION
1= DIA/BEAM, USAGE/
FUNCTION NMI ORBIT, % FREQ BAND
E ELECTRONIC MAIL 60 40 S
PERSONAL COMM - 60 100 5
= VOICE/ POLICE COMM 60 100 s
o DATA DISASTER CONTROL 60 10 s
NATL INFO SERVICE 60 100 s
= VOTING/POLLING 60 10 S
= _
- VOICE/ ADVARNCED TV 100 100 K
VIDEO 3-D HOLOG TELECONF 100 50 K
NUCLEAR FUEL LOCATOR 350 10 TBD
EARTHOUAKE DETECT/
DETECTION/ PREDICT. 1060 100 T8O
CONTROL WATER AVAIL. INDIC. 50 10 TBD
VEHICLE SPEED CONTROL 75 100 TBD
BURGLAR ALARM/
INTRUSION DETECT. 100 50 T8D

50
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MULTIPLE-FUNCTION PUBLIC SERVICE PLATFORM

DESIGN CONCEPTS

& DEDICATED

N2 g

NON-SNTEGRATED SYSTEM —
13 FREE FLYERS

@ SPACE STATION

— NEAR TEEM — ULTIMATE %{

SEMIHNTEGRATED PLATFORM FULLY INTEGRATED MULT!-
WITH 3 ANTENNAS MISSION LARGE ANTENNA

xIrTvnd 900d 30
g1 TOVd TYNIDIHO

GRLUMIAN
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1.2

ANTENNA DIAMETER FOR 2 GHz FREQUERNCY
1.0

0.8

52

GROUND RESOLUTION
0.6
BEAMWIDTH, 6 DEG

0.4

1
0.2

i i 1t 1 | !

60} ———~~F
10

1
a
Q
L o d
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POWER

DIVIDER

ASSEMBLY

FUNCTION
s TRANSPONDERS
£
,
O {j VOTING/POLLINGO
!
L ELECTRONMIC TIME

r E oy -0, SHARED
O
oy E DISASTER \——
N cCONTROL | ©
B
i PERSONAL

COMMUNICATION

(K § r—
Bl NATIONAL
o E INFORMATION
Lk SERVICE
B o URBAN/POLICE

o

.

MULTI-FEED LENS ANTENMA CONCEPT

VOICE/DATA COMMURNICATIONS

SECTION A-A

53

FEED
HORN
CLUSTER

FEED
HORN
CLUSTER

55M

X

LENS
ANTENNA
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MULTIBEAM SPACE-FED PHASED-ARRAY LENS ANTENNA CONCEPT

YOICE/DATA COMMUNICATIONS

FUNCTION

TRANSPONDERS

VOTING/
POLLING

ELECTRONIC
MAIL

DISASTER
CONTROL

PERSONAL.
COMM

TIME-SHARED

—-—-w-Oﬁ...O__,/ |

NAT INFO
SERWVICES

URBAN/POLICE

FEED

CLUSTER

AN

FEED SIDE
DIPOLE
SUBARRAY

DEDICATED

P

| %3____.__..___.___

PHASED
ARRAY
ANTENNA

PHASED ARRAY ELECTRONICS

p-{Ha

EARTH SiDE
DIPOLE SUBARRAY
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ANTENNA SELECTION CRITERIA

s NUMBER OF BEAMS

e TYPE OF MODULATION

o USER EFFECTIVE RADIATED POWER
o NUMBER OF USERS

e OPERATING FREQUENCY

o USER DATA RATES

55
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SPACE STATION CONFIGURATION DRIVERS

e ANTENNA
- SIZE
- SPACING

18 TO 55 M DIAMETER
55 M APART

— FEED TO APERTURE BRATIO 17025

e POWER

T MW TOTAL

e ONBOARD REPAIR/MAINTENANCE ANTENNA: EVA ON SWING ARM

OTHER HARDWARE:
SHIRT SLEEVES

OBRUIrAMARE

56
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SPACE STATEON.PUBLIC SERVICE PLATFORM

WORK/MDDULE

PERSONNEL
ACCES& TUNNEL

DOCKING

HABITABILITY
MODULE

55 M SUPPLIES

\QDULE

kN

DETECTION/
\\ CONTROL

td '-:-4:(“
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PUBLIC SERVICE PLATFORM
SHUTTLE PRECURSOR TECHNOLOGY

i T e W s W s B e

&

e MISSION

— SHUTTLE 30-DAY SORTIE MISSION (10C 1980)

— LEO XMISSION BETWEEN PAIRS OF NEARBY
U.S. TEST SITES

— 100~-200 NM CIRC LEO, 28.5-50° INCL

~ 30— 60 MIN. TEST TIME/DAY

CONSTRUCTION ISSUES

— EVAL DUAL BEAM ANT. ALIGN.

e EVA MOUNTING OF FINAL SIZE ANT. ELEMENTS,
: 10 — 100 W OF RF PWR
Sl b s C/O OF PRECURSOR SUBSYS

— EVAL MAN IN EVA ASSY & ALIGN. ROLE
e TEST ISSUES

e — TRANSMIT TEST SIGNALS BETWEEN TEST SITES;
= C/C ALL LINKS
| — PERFORM PWR DENSITY TEST ON ANIMAL & PLANT
LIFE FUNCTIONS ON GROUND
— CHECK FOR INTERFERENCE WITH ELECTROMECH DEVICES

i

{

£

USRS FAAR
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PUBLIC SERVICE PLATFORM DEMONSTRATION

e MISSION
— 1YEAR MISSION

— XMISSIONS BETWEEN 25 WIDELY DISTRIBUTED
CONUS CiTIES

-~ BUILD IN LEO & XSPORT TO GSO (6 MONTHS) -
— TEST IN GSO ORBIT (6 MONTHS)

e CONST ISSUES {IN 100 - 200 N M1/28.5° -50° ORBIT)

— PERFORM FiXED MULTIBEAM (25 CHANNELS) ANT.
ALIGN, (7.5 - 75 KW RF PWR)

— SCALE MODEL (25 - 150 KW RAW PWR) OF OP SYS
— EVA CHECK OF MAINT & REPAIR PROCERURES
@ TEST ISSUES (IN GEOSTA ORBIT)

— TRANSMIT SIGNALS BETWEEN 25 PAIRS OF CONUS
CITIES, C/O ALL LINKS

— VERIFY SAFETY OF PWR DENSITY ON ANIMAL & PLANT
LIFE, ASWELL AS INTERFERENCE WITH ELECTROMECH
DEVICES

-~ EVAL EFFECTS OF ORBITAL PERTURE. & ASSIGNED LOC
DRIFT

ORLIMAMAN

89
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CONCLUSIONS

PRESENT CONCEPT FOR PUBLI{C SERVICE PLATFORM

e MAXIMIZES BENEFIT-TO-COST RATIO BY HARDWARE
COMMONALITY

~ THREE ANTENNAS FOR MANY FUNCTIONS
— ALL FUNCTIONS SHARE: ATTITUDE CONTROL; POWER;

STATION-KEEPING; TRACKING, TELEMETRY & CONTROL o
SUBSYSTEMS.

— RESUPPLY EASED BY SINGLE RENDEVOUS & DOCK:
MINIMUM G&N AND AV REQUIREMENTS

® UTILIZES ADVANTAGES OF SPACE STATION

— CONSTRUCTION OF LARGE SPACE STRUCTURE

— MAN'S ROLE IN HARDWARE MAINTENANCE, REPAIR,
& UPGRADING

© REDUCES CROWDING OF GEOSTATIONARY CORRIDOR

@ PERMITS ADDITIONAL FUNCTIONS THROUGH MODULAR
DESIGN APPROACH
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WHAT NEXT?

e IDENTIFY IN GREATER DEPTH USER REQUIREMENTS
FOR EACH PSP FUNCTION

e PERFORM ANTENNA TRADE & SELECTION STUDY

e FURTHER DEFINE & REFINE SPACE STATION REQUIREMENTS
FOR PSP

61
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SPACE STATION SYSTEMS ANALYSIS STUDY PROGRAM REVIEW

STUDY STATUS &
REPRESENTATIVE
MISSION SELECTION

CPERATIONAL BASE
SOLAR POWER

PUBLIC SERVICE
PLATFORM

! COMMERCIAL MFG & §
l spacE PROCESSING B

| ADDITIONAL MISSIONS

62

PROGRAM OPTIONS
PLANNING

SUMMARY &
RECOMMENDATIONS
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OBJECTIVES

T 1t =y T

e DEVELOP PROMISING SPACELAB EXPERIMENTS

o ESTABLISH COMMERCIAL MANUFACTURING OPERATIONS
ON SPACE STATION

e T T T e

ORUMMAN

LED 3 o 0o a3 £ 1 B
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REPRESENTATIVE MANUFACTURING OPERATIONS

- "

e B o= R S R T

e PHOTOVOLTAIC SOLAR CELLS

e PHARMACEUTICALS

b B B3

® HIGH COERCIVE STRENGTH MAGNETS

TRLUMMAN
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COMMERCIAL MANUFACTURING

[

e vy e g : ta

I

REPRESENTATIVE
. B MISSION PRODUCT APPLICATION WHY IN SPACE? WHY ON SPACE STATION?
b PHOTOVOLTAIC | SHEETS OR TUBES {1. PWR FOR OTHER | 1. SHAPE CONTROL; | 1. POWER > 5.2 KW
= SOLAR CELLS | OF SINGLE CRYSTAL| OPS INCR YIELD 2. WEIGHT > 9000 Kg ,
L (AD.LITTLE) | SILICON(TYCO/ 15 pEVEL OFSPACE | 2. ABSENCE OF 3. TIME > 30 DAY §
MOBIL) '
SOLAR PWR CONVECTION; L
E (GE) HIGHER QUALITY :
- (A.D. LATTLE) : ¥
¢
- PHARMACEUT- | ANTIBIOTICS, 1. CURATIVESFOR | 1. ABSENCE OF 1. TIME > 36 DAYS -
Lt ICALS HUMAN HORMONES,| ULCERS, BURNS & SEDIMENTATION: | » pOWER > 5.2 KW ;
(A.D.LITTLE} | GENES HEREDITARY INCREASED YIELD
ENZYMES DISEASE & PURITY 3. WEIGHT > 5000 kg ~'
& 2. IMPROVED DIAG- /
. NOSTICS -
i 3. COMMERCIAL ~;
PRODUCTS )
0 HIGH COERCIVE | MAGNET ALLOYS {1. MICROWAVE TUBES| 1. ABSENCE OF 1. POWER > 5.2 KW r',
- STRENGTH 2, MOTOR BEARINGS CONVECTION; 2. WEIGHT > 9000 _
5 MAGNETS INCR QUALITY
= (GRUMMAN) 3. LEVITATORS FOR 3. TIME > 30 DAYS |
= XPORTATION 2, ABSENCE OF |
: SEDIMENTATION; ;
4. COMMERCIAL INCR PERFOR. |
o FRODUCTS MANCE
rm !
L.:‘ DELEARAN E
= 65
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PHOTOVOLTAIC SOLAR CELLS —WHY DO IT IN SPACE?

e ABSENCE OF GRAVITY ELIMINATES,

DJE, INCREASES YIELD

RIBBON

MOLTEN
SILICON

' CONTACTLESS
SILICON DIE

FEED RODS

B

@ ABSENCE OF CONVECTION ELIMINATES DEFECTS
IMPROVES QUALITY

163

THRL N T O O O }

— s — gy

8. PEARTH

..""'-—_‘-—n—_-—_—g
s ]

~$83—2—s
~H——ry
NgpACE

e il

L S T I I |

SEED ; REGROWTH

|- t]

?

RESISTIVITY, p,
OHRA - CM

105 104
| MOBILITY, 1,
- M2 yv-1 geg-1

LI ML )

1

|

DISTANCE, CM
SKYLAB M562 (MIT}
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i OTOVOLTAIC SOLAR CELLS (CONT)
4 t=
E -
K ‘-.i o
E & TYCO/MOBIL — EDGE DEFINED/FILM GROWTH PROCESS
D POLY SILICON SHAPE MATERIAL PROCESS SURFACE -
FABRICATE
$35/Kg _pﬁ TO MAX. WT. | TRANSPORTL ) GRow RIBBON || RIBBON TO 3] FINISH  j—ememe—b SOLAR CELL .
\ 3 TO SPACE -
2.42 gm/cm CONFIGURATION DIMENSION RIBEON :
_! B _..
g ~675 $/Kg $16/m2r
E U D (PRESENT INDUSTRY COST}  (ERDA PROJECTIOM) -
. l .
FOR 20 RIBBON t T 1885
: - p S5 —
. B ROCE CUT TO LENGTH LAP s
R 5 cm WIDE POLISH ¢
B 250 cen/HR PULL RATE| | REMOVE EDGES ETCH :
. E $12/m? ‘
= 16 Kwh/m? r
o E ~ 40 Kw/STATION -
- %
Ty -
b ;
- ﬁi L |
'y ,
: 1 : CRUMMAN l
S UNE '
ﬁ i, 67
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PHOTOVOLTAIC SOLAR CELLS

e A D. LITTLE TUBE PROCESS

m
ol 12
BY-PRODUCT
- TRANSPORT 10] | Probuce| [cvproLy
siH
M3 ) LIQUIFY =3 oo 0 POLY Si [ P|si POWDER

lf"""

L GROW
SINGLE

PROCESS TO
DIMENSION

FABRICATE
SOLAR CELL,

CRYSTAL
l TUBING

CVDPOLY |  IEXTRUDE | | SINTER
Si TUBING | ] si TUBING | ] 8i TUBING I
T 1~5 Cfi DIAM.
1000°C TUBE
5 MIN. 250 CM/HR
PULL RATE
$24/M2
2 KWHR/M2

1 KW/STATION

QRUMMAN

ot s A ama o | 4 ey
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PHARMACEUTICALS | =

FERMENTAT!ON PROCESSING OF MICROBIAL PRODUCTS R

RECYCLED WATER FROM REVERSE OSMOSIS APPARATUS

l i e
NUTRIENT o

] -
-5-' i 4
STORAGE > FERMENTAYIOW FERMENTATION

SEPARATION [  STORAGE =
, s A
\FREEZER) INITIATION CHAMBER -

1 | T F l -

MIXING RETURN .
GASIFICATION TO

TEMPERATURE CONTROL EARTH
pH CONTROL FOR
NUTRIENT CONTROL USE ne

MIXING -
STERILIZATION :Vlfgl il:tciﬁgﬁcmom _
SOLUTION INOCULATION

ORUKMMAN
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05 CONCEPT REQUIREMENTS %’*
i FREEZER /| =
: i:ﬁ CHEST |
' - GAS -
3 SUPPLY: |
| @ : NO UNITS. . eeteeeeeeiennerernenns. e 1
' POWER. .2 everereeatinnensnnnnennn. 70 KW e
| 211 - < 60 DAYS a
L TOTALEMERGY............. 106 x 103 KWHR |
h SIZE ..., eriiiiieieeiaeaianns 10x10x3M e
= WEIGHT .. veeeieiee e .. 4X10% Kgq -
L THROUGHPU'T ........ e ..... BATCH I
3 M [9721:1 & [ Cererieae. LEO
e NO. OPERATORS - . vvvveereesenannnnnns, 2 -
L
HEATED e
& 3 FERMENTATION x
v TANK
K
¥ CONSTANT -
TEMP
- WATER WATER -
L STORAGE : STORAGE -
|~ ) §
i B i~
l“; "-“- %":
j e ;
) | wWATER -
e .| PURIFER g
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HIGH COERCIVE STRENGTH MAGNETS — WHY DO IT IN SPACE?

¢ SIGNIFICANT IMPROVEMERNTS iN MAGNETIC PROPERTIES RESULT FROM LOW-G SOLIDIFICATION

COERCIVE STRENGTH OF ROOM TERMPERATURE
PHASE VS PARTICLE SIZE

e Mn Bi/Bi *UTECTIC

18 = i
ASTP FLIGHT
16
ANALYSIS OF

14 — ROOM TEMPERATURE
PHASE {AS GROWN)

COERCIVE 127
STRENGTH ., |

Hey :
8-

RANGE OF
LITERATURE
VALUES

| i i ] { I l
c 1 2 3 4 5 6 7

PARTICLE SIZE, MICRONS

ASTP MA-070, DIRECTIONAL SOLIDIFICATION OF Mn Bi/Bi EUTECTICS (GRUMMAN)

e LOW TEMPERATURE PHASE

COERCIVE
STRENGTH
MATERIAL {K Oe}
AS-GROWN ASTP FLIGHT SAMPLES 1356
148.75
~>160
BEST VALUES REPORTED FOR HEAT-
TREATED ALLOY SYSTEM SAMPLES 113

HEAT-TREATED ASTP FLIGHT SAMPLES 185

EERLIMEAAN
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HIGH COERCIVE STRENGTH MAGNETS —
DIRECTIONAL SOLIDIFICATION

PREPARE
ALLOY
PREFORMS

TRANSPORT
- TO P
SPACE

EXTRUDE
TUBES &
SINTER

=

DIRECTIONAL
SOLIDIFICATION

ROUGH LAP & POLISH
CuUT - TO FINAL
TO SIZE DIMENSIONS

L3

INSTALL
N

AMPLITRONS

] ooy

Jw Bt

74

RETURN

TO

EARTH

FOR TERRESTRIAL
APPLICATION

ORALSMAN
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u USE OF MAGNETS IN AMPLITRON MICROWAVE TUB
L FOR 90 X 90 M MICROWAVE ANTENNA

}""I

MOVABLE MAGNETIC SHUNT
FOR REGULATION

T

" 4 RF OUTPUT

WiTH FILTER ,~— HIGH COERCIVE STRENGTH MAGNETS

17

RF INPUT
CONNECTION 1

PURE METAL
SECONDARY EMITTING
CATHODE

=) 'a '\ PYROLYTIC GRAPHITE :
ANODE AND CATHODE -
RADIATORS

e USE OF HIGH COERCIVE
STRENGTH MAGNETS
REDUCES WEIGHT OF
MAGHNETS REQUIRED
BY 90%

5 B g w S S 2 oo

ALITVND ¥00d J0
SI E9Vd TYNIDIEO

e NEED: 3000 MAGNETS
0.26 Kg EACH; 800 Kg
{TOTAL)

[

SECTION A-A

Lt
AMPLITRON ASSEMBLY A
: REF: RAYTHEON ORUMMAN
* ?

78
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| COMMERCIAL APPLICATIONS OF HIGH COERCIVE e
{ STRENGTH MAGNETS R
E-
- |
= :
i N
{ e LEVITATED TRANSPORTATION SYSTEM pr—ry
7 ' _
?L — UNDER DEVELOPMENT IN FRG
{ — USES ONLY 10% OF THE POWER OF ¥
{9 AIR CUSION VEHICLES
- — NO CRYOGENS REQUIRED E e
‘ [ — REQUIRES 1- 10 gm MAGNET/ |
- 1 Kg VEHICLE WEIGHT* ARy
' : *REF: K.J. KRONENBERG, INTERMAG 1973 e
r" ia i
19 A
f— | D ¢ Y x Sy o ,_,4.,.._‘.
| G W et iaaR i, S =
-
§5 —
(o] §5i oI
I'n) e
(= Eg 4
E8 =
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COMNEERCIAL APPLICATIONS OF HiIGH COERCIVE
STRENGTH MAGNETS

o CONSUMER PRODUCTS

— INCREASED RELIABILITY

— MORE EFFICIENT {USES L.ESS POWER)

— REDUCED COSTS

— 1 gm REPLACES 4 gm CONVENTIONAL
MAGNETS*

FLOAT MAGNETIC
SUSPENSION

* REF: J. E. GOULD, COBALT, NO. 55, {6/72}

SIGNAL
GENERATOR

BUSINESS SERVICES HOME PRODUCTS
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CONCEPT
DETACHABLE
MOTOR DRIVEN
PREFORM COLLECTOR
STORAGE ELECTRO-
X MAGNETIC ACTIVE
} LEVITATOR COOLING
SYSTEM
o—sm—]
. 1M ExTRUSION D
Rt PRESS
| s———
y ——
SINTERING
FURNACE
SOLAR
CONCENTRATORS

FOR HEATING
OR

RADIATOR

FOR COOLING

SYSTEM

78

HiIGH COERCIVE STRENGTH MAGNETS

REQUIREMENTS
{FOR 90 x 90 M MICROWAVE ANTENNA)

............................ 6 MONTHS
............... 80 x 103 KWhR

.......................... 0x10x3M
......................... 4x104Kg

................. ~ .25 Kg/HR
........................... LEO/SUN
SYNCHRONOUS
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MANUFACTURING OPERATIONS —
DEVELOPMENT PROGRAM REQUIREMENTS

GROUND
MISSION BASED SPAR SPACELAB EARLY SPACE STATION
PHOTOVOLTAIC 1. PROCESS 1. ID OF LOW-G 1. PARAMETER . OPT!M OF CONTINUOUS
SOLAR CELLS OPTIM EFFECTS OPTIM PROCESSING TECHNIQUES
2. HARDWARE 2. CONCEPT 2. PROCESS . PACKAGING 0PS
DEVEL VERIF SELECTION
3. COST/BENEFITS|3. HARDWARE C/C | 3. PILOT PLANT . DEPLOYMENT & EVAL
PHARMACEUTICALS | 1. SELECTION OF |1. RESEARCH ON 1. FEASIBILITY . SCALE UP
MATS. — SEDIMENT. 2. PROCESS OPTIM | 2. EVAL OF MATERIALS
2. HARDWARE — BUBBLE STAB.
DEVEL ~ CHEMIGAL 3. EFFECT OF RAD.
STAB. 4. PILOT PLANT
3. COST/BENEFITS
HIGH COERCIVE 1. ANAL.OF 1. 1D REASON 1. PARAMETER . OPTIM OF CONT PROCESSING
STRENGTH MATS. & PRO- FOR PROPERTY OPTIM TECHNIQUES
MAGNETS CESSES IMPROVEMENT
2. SCREENING OF |1. EVAL MATS. 2. PROCESS . PACKAGING OPS
MATS. & PROCESS SELECTION
PARAM
3. HARDWARE 3. SELECT CANDI- | 3. PRELIM DEVEL . ASSY INTO AMPLITROMS & EVAL
DEVEL DATES FOR OF CONTINUOUS
FURTHER STUDY PROCESS '
4. GOST/BENEFITS 4. PILOT PLANT

79
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WHAT’'S NEXT?

e QUANTITATIVE COST/BENEFITS ANALYS!S FOR
REPRESENTATIVE MISSIONS

— PHOTOVOLTAIC SOLAR CELLS (ADL)

— PHARMACEUTICALS (ADL)

— HIGH COERCIVE STRENGTH MAGNETS (GRUMMAR)
IDENTIFY MAN'S ROLE

N DEFINE TECHNOLOGICAL BARRIERS TO IMPLEMENTATION
. e IDENTIFY OTHER MISSIONS WITH POTENT!AL EARLY &

s LARGE PAYBACKS
| ?
_' f
: ORALMMAN ;
a |
- [ 2
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SPACE STATION SYSTEMS ANALYSIS STUDY PROGRAM REVIEW

STUDY STATUS &
REPRESENTATIVE
MISSION SELECTION

(e

OPERATIONAL BASE
SOLAR POWER

PUBLIC SERVICE
PLATFORM

COMMERCIAL MFG &
SPACE PROCESSING

4 T N SR KOV AU G AR RO B et

| ADDITIONAL MISSIONS |

i 0

1 PROGRAM OPTIONS
i PLANNING

L

SUMMARY &
RECOMMENDATIOMS

s

o

C D

Tk,

a7
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LIFE SCIENCE MISSION SELECTION

e BODY FLUID, BLOOD VOLUME DISTRIBUTION/ELECTROLYTE
METABOLISM
— MISSION WILL ENCOMPASS FIVE EXPERIMENTS (52 TOTAL)

o CARDIOVASCULAR FUNCTION, HEMODYNAMICS, HEMATCLOGY
— MISSION WILL ENCOMPASS FOUR EXPERIMENTS

e VESTIBULAR FUNCTION
—~ MISSION Wil.L ENCOMPASS THREE EXPERIMENTS

o ADDITIONAL 6 TO 8 MISSIONS TO BE DEFINED

e FINAL MISSION SELECTION STILL TO BE ACCOMPLISHED

OALMMAN

82
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BASIS FOR MISSION DEFINITION

e STUDY OF PHYSICLOGICAL MECHANISMS, BIOLOGICAL
PROCESSES & ADVANCED SYSTEMS THAT CAN IMPROVE THE
QUALITY OF LIFE ON EARTH

EMPHASIS ON THE ROLE OF GRAVITY IN LIFE PROCESSES,
NORMAL & ABNORMAL

EMPHASIS ON MECHANISMS OF BIORHYTHMS

g ® STUDY PROBLEMS IDENTIFIED AND/OR VERIFIED ON
‘E PREVIOUS MISSIONS THAT ARE OF POTENTIAL CONCERN TO
| MAN & ARE MAIN BIOMEDICAL & BIOLOGICAL DRIVERS |

FOR SPACE STATION

CREWWELL-BEING & EFFECTIVENESS IN ZERO G AND
POST FLIGHT G

PHYSIOLOGICAL MECHANISMS ASSOCIATED WITH PROBLEMS
DETEEBMINATION OF PHYSIOLOGICAL LIMITS & TOLERANCE

EVALUATION OF COUNTERMEASURES

QRLIMMAN
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NEED FOR IMPROVED QUALITY OF LIFE

e ONE-HALF OF ALL DEATHS & ONE-THIRD OF LOST YEARS &
EARNINGS ABE CAUSED BY SOME TYPE OF CiIRCULATORY
SYSTEM DISEASE.

e CIRCULATORY SYSTEM DISEASE EXPENDITURES COMPRISE
21% OF TOTAL COST FOR ALL ILLNESS.

e 15.5% OF ALL CIRCULATORY SYSTEM DISEASES IS
ATTRIBUTABLE TO STROKE

¢ STROKE EFFECTS 586,000 PEOPLE. THE COST TO SOCIETY
FOR EACH STROKE VICTIM 1S $10,580

TAALIMRAAN
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COST OF ILLNESS TO SOCIETY

DISEASE OF THE
40— CIRCULATORY SYSTEM

35—

30—

COST 25+
(BILLIONS)

20
15—

10—
STROKE

DISEASE OF THE
NERVOUS SYSTEM & SENSE ORGANS
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DEFINED MISSION GROUPS

BODY FLUID, BLOOD VOLUME DISTRIBUTIONS &
ELECTROLYTE METABOLISE:

CARDIOVASCULAR FUNCTION, HEMODYNAMICS, HEMATOLOGY
VESTIBULAR FUNCTION
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BODY FLUID, BLOOD VOLUME DiISTRIBUTION
HUMAN STUDIES

<]

BODY FLUID LOSS VE EXPOSURE TO ZERO G
CHANGE IN VOLUME OF BODY FLUID COMPONENTS

HORMONAL CHANGES & THEIR EFFECTS ON FLUID &
ELECTROLYTE SHIFTES IN ZERO G

EVALUATION OF COUNTERMEASURES FOR MINIMAL LOSS

ANIMAL STUDIES

SMALL MARMMALIAN EXPERIMENTS TO MEASURE ABSOLUTE
RELATIONSHIP BETWEEN LENGTH OF EXPOSURE TO ZERO G
& FLUID SHIFTS

EVALUATION OF GAUER-HENRY REFLEX IN PRIMATES

CELL/TISSUE STUDIES

STUDY OF ZERO G OR MINIMAL METABOLISM IN HUMAN
CELLS & TISSUES SRLIMMAN

a7
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CARDIOVASCULAR FUNCTION, HEMOCDYNAMICS & HEMATOLOGY

e HUMAN STUDIES

— CARDIOGRAPHIC CHANGES YWITH HEMODYNAMIC EVENTS &
FLUID SRHIFTS

PROCEDURE TO EVALUATE THE CARDIOVASCULAR SHIFTS

1 Hoo ] R
i

— VENOUS COMPLEIANCE
— COUNTERMEASURE
e ANIMAL STUDIES

£ ©B 0l

— USE OF MONKEY PGDS FOR CARDIOVASCULAR STUDIES —
CORRELATION WITH CARDIAC QUTPUT WITH CENTRAL
NERVOUS PRESSURE

i

GRUMMANM
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VESTIBULAR FUNCTION

¢ HUMAN STUDIES

~ RELATIONSHIP BETWEEN VESTIBULAR REFLEX EFFECTS IN
ZERO G & ONSET OF MOTION SICKNESS

~ TEST OF INFLIGHT SPACE NAUSEA COUNTERMEASURES

~ RELATIONSHIP BETWEEN VESTIBULAR EFFECTS &
HEADWARD FLUID SHIFTS IN ZERO G

e ANIMAL STUDIES

— VESTIBULAR FUNCTION & ADAPTIVE MECHANISM IN
PRIMATES IN ZERO G

GRUMMAN
289
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OBJECTIVES FOR LIFE SCIENCES MISSION SELECTION

e USE UNIQUE PROPERTIES OF SPACE ENVIRONMENT
TO IMPROVE OUR UNDERSTANDING OF LiFE PROGESSES
ON EARTH (ZERO G, BIORHYTHMS, RADIATION)

e PROVIDE LIFE SCIENCE INFORMATION & TECHNOLOGY
TO SAFELY EXTEND DURATION OF MANNED SPACE
FLIGHT

o ENHANCE MAN'S WELL BEING & PRODUCTIVITY IN SPACE

URUKMMMA N
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- L CORE CONCEPT (COMMON OPERATION RESEARCH EQUIPMENT)
4 O
o
s e CORE (ITEMS) FOUND THEIR DEVELOPMENT & FUNCTIONALITY
ue IN SPACELAB STUDIES
¥ i s REGULAR CORE (PERMANENT)
N — EQUIPMENT ITEMS: BROAD USAGE, MANY RESEARCH AREAS
7| e INTERMITTENT CORE (SEMIPERMANENT)

— EGQUIPMENT ITEMS: RESTREGTEQ TO OME RESEARCH AREA-
o Pl

— EQUIPMENT ITEMS: SPECIFIC FOR ONE RESEARCH ACTIVITY
FURNISHED BY PRINCIPLE INVESTIGATOR {P})

TT T
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CHARACTERISTICS OF CORE

REGULAR CORE INTERMITTANT CORE

POWER — 4217 WATTS 2445 WATTS
WEIGHT — 698.2 Kg 1424 Kg
SIZE — 1937 M3 14,854 M3

TOTAL COST IN ‘75 DOLLARS: $18,000 K

92

TOTAL CORE

6666 WATTS
2122 Kg
16,791 M°

SRUMMAN
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REPRESENTATIVE MISSION EQUIPMENT CHARACTERISTICS

MISSION
ITEM BODY FLUID |CARDIO VASCULAR | VESTIBULE

REGULAR CORE YES YES YES

 INTERMITTENT CORE YES YES YES
PRINCIPAL INVESTIGOR TBD TBD TBD
POWER WATTS 6269 5758 2261
WEIGHT, Ka 2788 3673 915.
SIZE M3 27021 31537 8605
ORBIT LEQ LEO LED
COST ('75%) 5547 K 4830 K 2207 K
CORE COST (%} '83./88 ‘83-/88 ‘8388

ADDITICNAL DATA TS BE DEFINED: COOLING, CONTROL, THROUGHPUT, LIFE

DDT&E CCETS

93
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WHAT NEXT?

e CONTINUE MISSION GROUP DEFINITION
e SELECT REPRESENTATIVE MISSION GROUPS

s ESTIMATE TOTAL CORE COST FOR EACH MISSION GROUP
SELECTED

e COST/BENEFIT FOR SELECTED MISSIONS - QUALITY OF
LIFE IS MAIN DRIVER

94
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SPACE STATION SYSTEMS ANALYSIS STUDY PROGRAM REVIEW

STUDY STATUS &
REPRESENTATIVE
MISSION SELECTION

SOLAR POWER

OPERATIONAL BASE

PUBLIC SERVICE
PLATFORM

COMMERCIAL MFG &
SPACE PROCESSING

ADDITIONAL

MISSIONS |

86

PROGRAM OPTIONS
PLANNING

SUMMARY &
RECOMMENDATIONS
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PROGRAM OPTION MATRIX

ORBIT REGIMES

COST ELEMENTS

~»| PROD e 0ps —»]

M

PROGRAM
CHARACTERISTIC

e AMBITIOUS

e NOMINAL

® MINIMAL
§ — SPACE STATION
TOTAL DEV. COST

THEROUGH 1085 T — TRANSPORTATION
M — MISSION HDWR

GRUMMAN




= i
1 SSSA PROGRAM: MAJOR DISCRIMINATOR — “LEVEL OF s
1. GOVERNMENT INVOLVEMENT" -
1. e CATEGORY 1: =
TECHNOLOGY R & D WITHOUT GOVT FEASIBILITY DEMOQ/ %
3 PRODUCTION COMMERCIALIZATION g
¥ ®» CATEGORY 2: p,
TECHNOLOGY R & D PLUS GOVT DEMON OF COMMERCIAL _..
il FEASIBILITY, BUT WITHOUT GOVT PRODUCTION ~ L
. d COMMERCIALIZATION N
e CATEGORY 3: _ i:
o TECHNOLOGY R & D, FEASIBILITY DEMON & iNITIAL PRODUCTION 2
¢, COMMERCIALIZATION BY GOVT -

| e

| . i
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Fe - REPR t
AT e s e - i e
- PROGRAM SCENARIO — MAJOR PROGRAM DISCRIMINATOR
Tr MiSSION R & D TECHNOLOGY
L] : PRECURSOR TECHNOLOGY | DEVELOPMENT LAB
- 1. SSPS | o EVAL SPACE MFG @ C/OSTRUCT JOINT
0 e C/O FAB. MACHINES INTEGRITY
e CHECKOUT WG FAB. TECH EVAL STRUCT ALIGN ETC
B ALIGN. MATING
. e EVAL MAN VS TELE-OP e TEST ARRAY/ANT. POINT-
¥ » TEST SOLAR ARRAY ING CONT.
e TEST PWR CONVER EFFI-
e C/OHI-VOLT.ELECT. :
m / OLT CIENCY
- e INVESTIGATE MATS. INVESTIGATE PWR XMISS
| ® ISSION —
. e TEST POINTING CONTROL BEAM PHASING/SIZE &
] EVAL MlCROWAVE EFFECTS INOSPHERE IMPACT
X ON }ONOSPHERE
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r
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1
-

i
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PROGRAM SCENARIO — MAJOR PROGRAM DISCRIMINATOR (CONT)

MiSSION

FEASIBILITY DEMONSTRATION

SPACE PILOT PLANT

1. SSPS
(CONT)

® 8 8 ®© @ e e @ @ e

EVAL FULL-SCALE STRUCT JOINT INTEGRITY-
EVAL LARGE ARRAY STRUCT ALIGN

EVAL TRANSPORT LEO/GEO

EVAL SUBASSY/FINAL ASSY MATING

TEST GEOSTAT POINTING CAP.

TEST PWR HANDLING

TEST STRUCT MATS INTEGRITY

EVAL FULL-SIZE ANT.

CHECK GROUND RAD. SAFETY

INVESTIGATE HI-PWR IONOSPHERE IMPACT

99
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PROGRAM SCENARIO — MAJOR PROGRAM DISCRIMINATOR (CONT)

RMISSICN |PROTOTYPE/PRODUCTION
SPACE PROTOTVYPE PLANT

1. SSPS e VERIFY FULL-SCALE STRUCT ALIGN.
{CONT)

e VERIFY FULL-SCALE LEC/GEDQ TRANSPORT

e VERIFY 8YS OPERATION

e CONFIRM RAD. IONOSPHERE IMPACT PROJECTIONS

® VERIFY PRODUCTION CONFIG

100
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PROGRAM SCENARIO — MAJOR PROGRAM DISCRIMINATOR (CONT)

wission | R&D TECHNOLOGY
PRECURSOR TECHNOLOGY ﬁ DEVELOPMENT SATELLITE
2. PUBLIC e EVAL DUAL BEAM ANT. |l EVAL FIXED MULTIBEAM
SERVICE ALIGN, {25 CHANNELS) ANT. ALIGN.,
PLATFORM |, EVAL MAN IN EVA ASSM EVAL FAB OF 1/20TH SCALE
& ALIGN, MODEL
® TEST COMMUNICATION EVAL EVA MAINT/REPAIR
BETWEEN PAIRS OF TEST TEST COMMUMICATION
~ SITES BETWEEN 25 PAIRS OF
- & PERFORM POWER DENSITY]! CONUS CITIES
U ~ TEST VERIFY INTERFERENCE
= 2 CHECK ELECTRO-MECH FREEDOM
’ DEV INTERFERENCE EVAL ORBITAL PERTURBA-
| @ | TIONS/DRIFT
i {} AL AN
ﬁ 101
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PROGRAM SCENARIO — MAJOR PROGRAM DISCRIMINATOR {CONT)

RMISSION

FEASIBILITY DEMONSTRATION

| DEMONSTRATION SATELLITE

2. PUBLIC|

SERVICE |
ie

PLAT-
FORM
(CONT)

&

EVAL LARGE STRUCT FAB.

VERIFY FIXED MULTIBEAM {100 CHANNELS)
ANTENNA ALIGN, |

C/O ANT./SOLAR PWR SYSTEMS

C/0 XMISSION BETWEEN SINGLE STA IN EACH
OF 100 CITIES

EST OP/MAINT REOMTS

192
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MISSION [PROTOTYPE/PRODUCTION

PROGRAM SCENARIO — MAJOR PROGRAM DISCRIMINATOR (CONT)

| PROTOTYPE SATELLITE

2. PUBLIC e EVAL FULL-SIZE STRUCT FAB.
SERVICE |

{CONT} : | : |
' o C/OOPERATIONAL SYS

]
& C/O XMISSION BETWEEN 1000 AREAS

IS G I 4

-

& VERIFY PRODUCTION CONFIG

-—
d.—.. -

P e

PLATFORM @ VERIFY FIXED MULTIBEAM (1000 CHANNELS) ANT, ALIGN.

ORUMMAN
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SECOMDARY PROGRAM DISCRIMINATORS

e SCHEDULE/ICC

e RISK

e MISSION EMPHASIS

e E;SEW PROGRAM GO AMEAD

e ORBIT

104
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@ PROGRAM OPTION/MISSION INTEGRATION |
s
; i
1. ‘ E ;.-
P d SPACE STATION
i
TR i
2 r
Ir , . ————— |
B E N
2 i Y ( e PUBLIC SERVICE | n
I { | ® COMMERCIAL MFG PLATFORM | - ééféENCES
t g - g}?fgaﬂgﬁurlcms e SOLAR — VOICE/DATA L
, - ' POWER — MAN'S
, i | — SILICOMCELLS — VOICE/VIDEO M weei '
% — OTHER —~ DETECTION/ ! BEING :
[\ JS iy B\~ Wil B S )
E; l @ OCEAN e RADIO - g ;
N | — MAN'SCAPABILITY DYMAMICS | { TELESCOPE :
™ T
L% “
I
10
-] - ORLNARAAT
D 1065
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: SAMPLE PROGRAM OPTION MATRIX
-
' D PROGRAM OPTION
E MISSION 12 3 4 5 6 17 8 2 10
: @ A. SOLARPOWER — R&D /84)*
& FEAS DEMO ~
) PROTO/PROD. /(95
‘ﬁ B. COMMERCIAL
4 MFG . — R&D /(82
] FEAS DEMO V/183)
s a . PROTO/PROD. v/ (85)
€. PUBSERVICE
& E} PLAT ~ R&D V(85)
B FEAS DEMG V(87
R PROTO/PROB. v'180)
Q D. RADIO TELE-
SCOPE — R&D v/ (85)
1o FEAS BEMO -
ERs PROTO/FROD. -
E. OCEAN DYNA- :
b - . £
£ MICS ~ RE&B v (84}
g ‘ FEAG DEMO -
N PROTO/PROR. ~
= F. LIFE SCIENCES — R&D v'i83)
| FEAS DEMO -
’ PROTO/PROD. -
f *REABINESS DATE FER START OF R&D TEST, PILOT PLANT PRODUCTION, OR PROTO/

PRODR OPERATIONS

GAMMAarN
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PROGRAM OPTION |

CHARACTERISTICS:

SCHEDULE:

A} SOLAR POWER {SPDL)

B} COMMERCIAL MANUFACTURING

1- MAGNETS & SILICON CELLS

2- PHARMACEUTICALS 8 OTHER

C} PUBLIC SERVICE PLATFORM

D} RADIO TELESCOPE

E} OCEAN DYNAMICS

F) LIFE SCIENCES
- MAN'S WELL BEING

2- SPACE CAPABILITY (MAN)

A GO AHEAD

® ALL MISSIONS

& B & D ONLY EXCEPT MAGNET/SILECON GELL PELOT PLT. PRODUCTION
a EARLY ICO DATES

\80,81,82 83,84 ,85,86,67, 88,89,90,91,92 ss~~3.,i94..95_;.'-

A
SPACE STATICN 1OC

GROUND/STS
ORBITAL [EE3

22
+ A GEO 10C
LEO 0C

PILOT PLANT 10C

---------------------------

it R & DPLATFORM

2] (WiTH SPDL SUPPORT)
&
GEO i0C

551 (WITH SPDL ANTENNA)
TEo0 10c

554 (USING SPACE STATION)

754 (USING SPACE STATION)
A 0TV l0C |

ORUMMAN
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PROGRAM OPTION 2

CHARACTERISTICS:

SCHEDULE:

9 R & DPLUS FEAS. DEMO. FOR SOLAR POWEE’/COMM. MFG/ PUBLIC SERV.

L]

ALL MISSIONS

PLAT., AND PROTO./PROD. FOR MAGNETS/SILICON CELLS

EARLY 10C DATES

180, 81,82,83, 84,85 ,86 87, 88,89,90,91,92,93,94,65,

AotV —-i0C

SPACE STATION 1I0C A LEOQ geo

A) SOLAR POWER  (SPDL)

{PILOT)

B) COMMERCIAL MFG
1- MAGNETS & SILICON CELLS

2. PHARMACEUTICALS & OTHERS

C} PUBLIC SERVICE PLATFORM

D) RADIO TELESCOPE

E) OCEAN DYNARICS

F} LIFE SCIENCES
T- MAN'S WELL BEING

2- SPACE CAPABILITY (MAN)

PILOT PLT. N

10C
A AiOC

[ s e sy

GEOD-10C
JAN

.......

N o4 PROD. PLT.

A-PILOT PLT. IOC

GEO 9:0(:
. m {WiITH SPDL ANTEMNA)
LEG — 10C

110

GROUND/STS
[EZ] ORBITAL

LGALIMMAR
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- PROGRAM OPTION 3

CHARACTERISTICS: & ALL MISSIONS

e B & D PLUS FEAS, DEMO. AND PROTO./PROD. FOR SOLAR POWEH/
COMM. MFG./PUBLIC SERV. PLAT.
@ EARLY 10C DATES

SCHEDULE: 180, 81,82,83,84, 85,86,87,88,89,90,91,92,93,94,95,
SPACE STATION 1oc N & OTV-IGC

_LEO 10C A A\ GEQ 10C 3
Al SOLAR POWER (SPDL) A = (ORBITAL! .
(GHOUNDIS‘!;S) _ N A GEO-foC
{PILOT PLANT) ; o : Gszzgoc
1
(PROTOTYPE PLANT) l | 77 =
' ioc  10e i “EROUND
B) COMMERCIAL MFG.

PiLOT PLANT A A PRODPLANT
1. MAGNETS & SILICON CELLS

PILOT PLANTA 10C A 1oc 1

...................

2. PHARMACEUTICALS & CTHERS

R&D PLAT PILOT PLAT.

C) PUBLIC SFRVICE PLATFORM

GEO- IOCA AloC AloC

D} RADIO TELESCOPE (WiTH SPDL SUPPORT)

E}) OCEAN DYNAMICS

F} LIFE SCIENCES
1- MAN'S WELL BEING

2- SPACE CAPABILITY {MAN)

m
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FIniES
BIREE
2 I‘ - PROGRAM OPTION 4
S
] ﬁ CHARACTERISTICS: & ALL MISSIONS |
. e R & D PLUS FEAS. DEMO. AND PROTQ/PROD. FOR COMM, MFG/
L g PUBLIC SERV. PLAT.; PROTO./PROD. FOR SOLAR POWER
F L ik {(NO PILOT PLANT)
1 SCHEDULE: 80,81, 82,83,84,85,86,87, 88 ,89,90,91,02,93,94 95,
| Q SPACE STATION 10CAA 4 OTV-I0C |
1y LEO-IOCA A GEO IOC
B A) SOLAR POWER SPDL 2% GEO 10CA
i PROTOTYPE PLANT | ot
T ] !
L] Q B} COMMERCIAL MEG. PILOT PLANT, A 1OC , R
¢ } C RCIAL M 1\ A PROD, PLANTy | 77 GROUNDISTS
% ORBITAL
e B R&DPLAT.-, | PILOTPLAT.
B C} PUBLIC SERVICE PLATFORM G ST PROTO. PLAT.
o A\ A
t—j X Geoloc 10C loc
AN
T 6 D} RADIO TELESCOPE Rriira (WITH SPDL SUPPORT)
S L A
xR ioc
e ﬁ E) OCEAN DYNAMICS (WITH SPDL ANTENNA)
R A
aE F) LIFE SCIENCES
3o oy 1- MAN'S WELL BEING
:*.i'f ' 2. SPACE CAPABILITY {MAN) Y e (USING SPACE STATION) CRUMMAN
S g 112




Pt ot

i e e

£z h

s N o s T Y

3

' [1

Reoln!

PROGRAM OPTION 5
CHARACTERISTICS: & ALL MISSIONS
e R & DPLUS FEAS. DEMO. AND PROTO./PROD. FOR SOLAR POWER/

COMM. MFG/PUBLIC SERV. PLAT.
o TOTAL PROGRANM DELAYED

SCHEDULE: _80,81,82,83,84,85,86,87,88,89,80,01,92,93,04,95,96,97,98,99,00,01,02,

SPACE STATION 10C 4 ADOTV-I0C
LED I0CA A GEO DG

P22

GEQ DG

A) SOLAR POWER (SPDL)

—n — e

{PILOT PLANT])

AGEC
(PROTOTYPE PLANT) i 4 10C
B) COMMERGIAL MFG I0C_A10C |
1- MAGMETS & SILICON CELLS  PROTOTYPE
PLANT
2- PHARMACEUTICALS & OTHERS S PROTOTYPE PLANT
PILOT PLANT
B&DPLAT PILOTPLAT
C) PUBLIC SERVICE PLATFORM % PROTOTYPE PLAT
ioC 10C
D) RADIO TELESCOPE i WITH SPDL SUPPORT)
GEO I0C N
GROUND/STS
E) GCEAN DYNAMICS o
ORBITAL

F} LIFE SCIENCES
1- MAN'SWELL BEING

2- SPACE CAPABILITY (MARN)

113
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PROGRARM OPTION 6

CHARACTERISTICS: o ALL MISSIONS
e R & D PLUS FEAS. DEMO AND PRCTO./PROD. FOR SOLAR POWER/
CONMM. MFG./PUBLIC SERV. PLAT.
e SOLAR POWER/PUBLIC SERV. PLAT. DELAYED; EARLY COMM. MFG 10T

'SCHEDULE: 80,81,82,83,84,85,86,87,88,88,90,01 ,92 93,54 ,05,96,97 ,98 ,99,00,01,
SPACE STATION 10C A A OTV-I0C

LECIOCA AGEOIOC

..........

GEQO 10C

A) SOLARPOWER (SPDL)

{PILOT PLANT)
{PROTOTYPE PLANT)

B} COMMERCIAL MFG
1- MAGRETS & SILICON CELLS

—— - —

l

2- PHARMACEUTICALS & OTHERS

C) PUBLIC SERVICE PLATFORM S PROTO. PLAT.

GEO-10C  10C iaC
D) BADIO TELESCOPE e ), {WITH SPDL SUPPORT)
EO- 10
i ?wm-a sc;m ANTENNA) GROUND/STS
£) OCEAN DYNAMICS 3 ORBITAL

F) LIFE SBCIENCES
1- MAN'S WELL BEING

2- SPACE CAPABILITY (MAN) 7 %) (USING SPACE STATION)

114
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PROGRAM OPTION 7
CHARACTERISTICS: o ALL MISSIONS |
e R & D PLUS FEAS. DEMO. AND PROTO./PROD. FOR COMM.
MFG/PUBLIC SERV. PLAT. (SOLAR POWER DEEMPHASIZED)
& TOTAL PROGRAM DELAYED

SCHEDULE: ,80,81,82,83,84,85,96,87,88,80,90,91,02,03,94 95,

SPACE STATION 1I0CA  AOTV-I0C
LEOQ IOCA AGEO iI0C

A} SOLARPOWER (SPDL)

B} COMMERCIAL MFG

1- MAGNETS & SILICON CELLS ¥ i 7 "] PROD.PLANT
PILOT PLANT
‘ 10C_AIOC
2- PHARMACEUTICALS & OTHERS f RN £33 PROTO. PLANT

PILOT PLANT
R &DPLAT. PILOTPLAT,

C) PUBLIC SERVICE PLATFORM S PROTO. PLAT.

GEO- loc mc |
B) RADIO TELESCOPE ik (USING SPDL)
A
GEO- 10C |
e GROUND/STS [777]
E} OCEAN DYNAMICS V5% (WITH SPDL ANTENNA) oy
A LEG- I0C ) ORBITAL Voes

F} LIFE SCIENCES -
i- MAN'SWELL BEING s

2- SPACE CAPABILITY (MAN])

1 {USING SPACE STATION)
/
) (USING SPACE STATION}
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PROGRAM OPTION 8

CHARACTERISTICS o ALL MISSIONS
® R & D PLUS FEAS. DEMOQ. AND PROTO/PROD. FOR COMAM. MFG./
PUBLIC SERV. PLAT., PROTC/PROD. FOR SOLAR POWER .

{NO PILOT PLT.)
[j SCHEDULE:  (80,81,82,83,84,85,86 67,88, 89 90,91,02,93,94 95 {3657 9899,00;01;

B OTV-10C

| g 4 SPACE STATION 10C 2

Y 4 LEO $0C

L GEC

SN A) SOLAR POWER (SPDL) . 10C

U :
" (PROTC PLANT) i
[ 3 i
B LT | —
B) COMMERCIAL MFG  o10C & 100 PLANT

g Ea 1- MAGNETS & SILICON CELLS e

= PILOTPLANT 4 10C & I0C

| b7 ' 7 PROTO. PLANT PROTO
N E 2- PHARMACEUTICALS & OTHERS R&D PL AT PILOT PLAT. PLAT.
o N €} PUBLIC SERVICE PLATEORM )
D} RADIO TELESCOPE

E} OCEAN DYNAMICS 3 (WITH SPDL ANTENMA)
4

GROUND/STS 22

F) LIFE SCIENCES
1- MAN'S WELL BEING

(USING SPACE STATION)  ORBITAL |2

GRALRAMARN

2- SPACE CAPABILITY (MAN}

I es O s B 500 R 00
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PROGRAM OPTION 9

CHARACTERISTICS: » ALL MISSIONS
& & D PLUS FEAS. DEMO, FOR SCLAR POWER/COMM. MFG./
PUBLIC SERV. PLAT.; PROTO./PROD, FOR MAGNETS/SILICON CELLS
o EABLY I0C DATES EXCEPT DELAYED SOLAR POWER FEAS. DEMO,

SCHEDULE:

) 0/, A\ GEO joC
Y

A} SOLARPOWER (SPDL) _ssmoc

PILOT PLANT iOW-IOf’: RSN
B} COMMERCIAL MFG 10c mm?wm I0C | _PRODPLANT
1- MAGNETS & SILICON CELLS PN )

- oneTaL 72

2- PHARMACEUTICALS 8 OTHERS

__R&DPLAT. -PILOTPLAT,

C} PUBLIC SERVICE PLATFORM

D} RADIO TELESCGPE

.. GEO-joC
E} OCEAN DYNAMICS NG WITH SPDL ANTENNA} o
LED-I0C R
F} LIFE SCIENCES - |
1- MAN'S WELL BEING

SN (USING SPACE STATION)

i
ik

2- SPACE CAPABILITY (MAN)
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PROGRAM OPTION 10

CHARACTERISTICS: s ALL MISSIONS EXCEPT SOLAR POWER AND OCEAN DYNAMICS
@ R & D PLUS FEAS. DEMO. AND PROTO/PROD. FOR COMM. MFG/

PUBLIC SERV. PLAT.
e ADVANCED i0C DATES FOR CGMM MFG'/F’USLEE SERV. PLAT.

SCHEDULE: 2/30,81,82,83,84,85,86,87,88,89,90,91,92,93,94,95,

g?;;%sm oA GTVIOE crounp/ers B2
g _ - e -
ORBITAL (2]

A} COMMERCIAL MFG.
MAGNETS, SILICON CELLS

PHARMACEUTICALS & OTHERS 7 PROD PLANT

2&p FILOT
PLAT. PLAT.

m‘%mm PROTO.PLAT.

7
GEO 10C 10C
10C

B} PUBLIC SERVICE PLATFORM

€} RADIO TELESCOPE /20577 (WITH PUBLIC SERVICE PLATFORM SUPPORT)

A
GEO-
10¢
D} LIFE SCIENCES __
1- MAN'S WELL BEING 527, (USING SPACE STATION)

755723 (USING SPACE STATION)

2- SPACE CAPABHLITY [8MANM)

EELIAST AL
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PROGRAM OPTION PLANNING
REQUIRED ACTIONS:

e ADDITIONS/DELETIONS/MODIFICATICNS TO PROPOSED
OPTIONS

e IDENTIFICATION OF 2 OR 3 OPTIONS FOR PART |
DETAILED DEFINITION

® START-UP/PHASE-OUT DATES FOR PROGRAM COSTING

GRAUMMAN
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STUDY STATUS &
REPRESENTATIVE
MISSION SELECTION

© SPACE STATION SYSTEMS ANALYSIS STUDY PROGRAM REVIEW

OPERATIONAL BASE
SOLAR POWER

PUBLIC SERVICE
PLATFORM

COMMERCIAL MFG &
SPACE PROCESSING

- ADDITIONAL MISSIONS |

PROGRAM OPTIONS |
PLANNING {

! SUMMARY & g
§ RECOMMENDATIONS §
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'SSSA STUDY SCHEDULE |

EE—Y |

- @ STHDY MILESTONES

s STUDY GO.AHEAD

& RASA-AFPROVALS
- STHDYPLAN
~ SELECTED PACGG OMTICNS
~ SELECTED PRIMARY CAMCEPTS
- FINAL REPOAT COMMENTS

® PAOGRAM REVIEW MEETINGS

© STUDV HEVIEW.Q0AAD MEETINGS

« PART 1 5TUDY TASHS: DEFIRE & EVAL FROC DPTS:

10 MISSIDN GOALS B MiSSI0R DBJELYIVES
3.3 IBENTIFY & DEFINE CANDIDATE MISSIONS
12 SELECT REPRESENTATIVE MISSIORS
1.3 DEVEL TIME PHASE SPACE STA MISSION REQMES
1A GROUFMISSIGN. REOMTS

20 ESTAB PROG DFTIONS/SCENARIDS
2.1 EOST DATA DEVELOPMENT
22 ESTAHLISY SCENAMIDS
23 PADGAAM GRTIDNS COMPARISON

1976

1377

MONTiS

alujalafalsTalw]o

-
@

Py
A

ESTAB SPRSE STA MISSIDN BOWR & STS FUNCTIONALREAMTS

kA

5/5 #ODULE/TRANSPORT, SYS CHARACTERISTICS
MISSTON RELATED HDWR CONCEPTS
SUFFOATING ANALYSIS

SPALE STATION CONCERTS

UEVEL TRANSPORTATION REAMTS

W BT10Y DOCUMENTATION

s STUDY PLAN
» FROG REVIEW PAESENTATIONS
a FINAL BEPORY

~ EXECUTIVE SUMMARY

~ TECRNICAL REFDAT

- SA&T REPOAT

- COST ESTIMAYE
o MISSION REAMTS HANDBODK
= WORK BREAKDOWN STAUCTURE
o LETTER PROGRESS REPORYS

Lol
-y

UPDATE
&

€
L4 ¢

od

alwlalafals]

L

e

Bt rrils,
T

1

LEGE®Q:

+ FORMAL
PIRES/DOL

Q INFORMAL
FRES/ODE

O I HOUSE
STUDY REVIEWS

STATUS.
17 SJUNE 1976
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RRPE ¢

SSSA STUDY LOGIC

Rk

1877

—_——

. 1A UPDATE GISSIONOATA
“ .
S 3 5 OPEIATIONS ANAL
:
Lk > NASA 3
* 7 LSTAB FIIOGIAM
» PROP, OPHITINS SCENARIDS \
¢ Saw i SELECT
o RELATED, 3 COMP PAGLILAM N R
; STUDIES - FeM Grnans - M1E551qu_
, HEQMTS:
. 3 HAnpBOOK
; Tomp 1 1 . EXEC SUMMARY
[ F ) tvar s TECH APT
; o SATRPT .-
- e COST .
3 1SKat SPALE STAMISSION HOVE EST‘”&TE
& STS FUNCT HEOMTS " s’ .
& OEFINITION OF CONFEGLITATID N J
= £ tNDIPTHDEF {IF SELTTEED
o CONEE PYS B SUNSYS ANAL
N STAHON SYSTEM THAES
> EM THAD CONCERT ULF .
R — |
i Heiars SUBSYS tvar
‘: : :}?3"“““5 ANAL

s T s T = T e ¢ T e T e O i W s R et

EERLINGRIAN |

.
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SOLAR POWER

DEVELUPMENT ACTIVITY & TIME SCHEDULE IS BGMiNANT‘
SPACE STATION DRIVER

1895 PROTOTYPE 10C MAY REQUIRE SPACE STATION EARLIER
THARN 1985
PRIME NEAR-TERM SPACE STATION ACTIVITY:
- FEASIBILITY OF:
o CO-ORDINATED FABRICATION OF LARGE STRUCT
o JOINING & ALIGNMENT
o LOGISTICS MOVEMENTS

— MANNED EFFECTIVENESS - SKiLL LEVEL, PRODUCTION RATE
LEARNING CURVE

— STRUCT INTEGRITY, VERIFICATION, REPAIR

— RELIABILITY OF MACHINES

EARLY 1ONOSPHERIC TESTS FROM GRND SUGGESTED

~ LEG SPACE STATION - 5-SEC DWELL TIME LIMITS TO 1/3 KM TEST VOL

-~ GEOQSPACE STATION -SEVERAL ANTENNA/RECTENNA PROPOGRTIONS
POSSIBLE TOSAVE S

CONSIDER SAT-TO-SAT PWR TRANSMISSICN IN LEO AS SPACE STATION
DEVELOPMENT STEP

123
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U pecision opTions
| . |
i U  » MISSION SCENARIO DEVELOPMENT VS INITIALDDT&E | ,
il CATEGORIES | -- ok
ik — BLEND REPRESENTATIVE MiSSIONS B
N — SPAN LEO/GEO o
| — DEVELOP TIME PHASING FOR AMBITIOUS, NOMINAL & B
i MINIMAL OPTIONS _ L
E e BREADTH VS DEPTH
10 — SUGGEST STRONG NEAR-TERM EMPHASIS o
— LOOK TO FAR-TERM TO GIVE SHORT-TERM DIRECTION | ;
1 E e MISSION BENEFIT STUDY
1. — AUGUST & PART 2 TASKS
1B — BUT POSSIBLE AREA FOR ADDED CONCENTRATION |
;
' | ‘ 124 L




