View metadata, citation and similar papers at core.ac.uk T

brought to you by .. CORE
provided by NASA Technical Reports Server

N93-26972

CONCEPTUAL DEFINITION of a 50-100 kWe NEP SYSTEM
for PLANETARY SCIENCE MISSIONS

by

Alan Friediander
Sclence Applications International Corp.
haumburg, lllinois

at

Nuclear Propulsion Technical Interchange Meeting
NASA-LeRC Plum Brook Station

October 20-23, 1992

SAIC

STUDY OBJECTIVES and SCOPE

+ OVERALL TASK OBJECTIVE

SAIC's Task Order 23, under Contract No. NAS3-25809 for NASA LeRC (NPO}, has the
Phase | objective of assessing the appm:alﬂy of a common NEP flight system of the
50-100 kWe power class to meet the advanced transportation requirements of a suite
of planetary sclence (robotic) missions, accounting for differences in mission-specific
payloads and delivery requirements.

« CANDIDATE MISSIONS (post-2005 Launch Dates)

Comet Nucleus Sample Return

Multiple Mainbeit Asteroid Rendezvous

Jupiter Grand Tour (Galilean satellites and magnetosphere)
Uranus Orbiter/Probe (atmospheric entry and landers

Neptune Orbiter/Probe (atmospheric entry and landers)
Pluto-Charon Orblter/Lander

CLE XIS

+ CONCEPTUAL DESIGN TRADES

— Moderate and Major Levels of Exploration Capability (i.e. payloads)

—  Flight Time vs Power Level and Specific Impulse of NEP Operation

-- Launch Vehicle Capabillity (Injection to Earth escape - no spiral escape)
Iin Mass Performance and Packaging: Titan IV/Centaur vs HLV/Centaur

- NEP Flight System Configuration (e.g. subsystem functions and location)
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STUDY ORGANIZATION and SCHEDULE

» SUBTASK ACTIVITIES

m
2
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@
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Mission Model Definition

System Model Definition

Analysls of Mission Performance and System Commonality
Assessment of System Capabiiity and Recommendations
Task Reporting

+ LEVEL-OF-EFFORT

632 Direct Labor Hours

+ SCHEDULE
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4 Calendar Months (October 1992 - January 1993)

Subtask 1 Completed on October 16

Subtask 2 in Progress, Subtask 3 Start on October 26)
Final Report Briefing end of January (annotated vu-graphs)

NEP MISSION MODEL - SCIENCE PAYLOAD DEPINITION
MISSION: PLUTO-CHARON ORBITERLANDER

SCIENCE INSTRUMENTS MASS {kg)
EXPLORATION CLASS: MODEBATE MAKOR
Atiached Mission Module
7 87
w Gpeciromeier 19 13
Vieush-iAl Mapping Speciromater -} B
Composlie IR Speciromeler 0 E
Cosmio Dust Anelyzer . 2
7 7
Radio Science Subsystenn 11 1
Cassini Plasma Spectrometer 14 14
Aadio Plsema Wave Spectsnater 21
lon & Neuirsi Mase Specrometer 9
Miorowave/Thesmel IR Radiometer 15
Total K3 210
Piusto and Charon Landers Phto Pao and
Tonuous Sclence (8. Only Cheron
Nautral Mass Spectrometer 4.0 40
lon Mass Spactromater 10 20
Retarding Poteniin! Analyzes 10 3.0
—Eoron Terporsure Prcbe 20 29
Suriace Sarpi -- 130
e ! i
Alpha-ProtonX-Ray Spectrometer 0 20
Sosnning Elearon Mioroscope .- 120
X-Rey Diractomeler &0
Peirographin Mioroscope . 80
Selsmometer 22 22
Temperahns Sensors 0.1 0.1
Total n7 56.7
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Tabke 7. Phato Orhiter/Poptional lander) Pesformince Sumimny
Requirements:

PLO/P with (Titan IV/Ccntaur +NEP)
Fr Fi1vin, P IS P

M 21410 kg

( Fiom Yen and Saver , 1991)

P, K Te N N Nmy Mg M, My My Mgy Mg, ;‘f
o) O Gam) Gw) () Gw) Gw) () On) 00 ap fp 6 G) O ?
135 135 24 58 8095 13 12 132 78 S 40 2 8315 3134 2M4 1162 4006 (175 376
140 140 24 57 L&l ] 4 11 137 719 s 4« 2 8303 K09 2829 1143 972 1322 364
145 145 24 S6 8358 14 11 L4 80 5 40 2 83 2905 2015 1127 3942 1454 353
150 150 24 S6 M6l 14 14 1S 80 4 36 2 B4 2822 204 1079 IBBY 1609 A4
155 158 23 SSORS%6 14 14 LB R 4 36 T WIS 2163 M0 1070 370 1718 M7
60160 10 SE 9W0 16 1S 122 103 4 44 2 8967 3075 2989 1192 4181 1711 387
165 165 10 51 9617 1] 14 128 106 4 4 2 8952 2964 2980 1172 4152 1836 379
170 170 11 56 9MI2 16 14 131 109 4 44 2 8931 2856 2968 (152 4120 1958 I
VS 1S b2 0SS WM 11 14 1 1) 4 44 2 RBm 2SS 2951 1IM ANST 2087 362
MO MO 12 S& IMIL 1T 13 041 112 4 M 2 RREL 662 197 1nM3 a0 1S 353
* Orbiter in s NEP enabled mitsion mode.
+ Minkmum flight timen 4.5 years, total mission time ~16.5 yesrs.
» Pessibility indicated hut margin may nol he sufficie.
« Nowninal [0 « 85 kW, ISP~ 8400 sce.
* May be a vishic snd attractive optiom if mass growih in all componests can be aontrolicd.
SAIC
j . i ﬁ E - NEP-TRANSPORTED MISSION ELEMENT MASSES (kg)
— NOP PcOA
MISSION CNSR MMBAR | JGT uovp
EXPLORATION CLASS MOR, MAL [MOOD, MAJL | MOD, MAJ | MOOD, MAJL [MOD, MAL | MOD, MAJ
«+ Aitached Mission
Module Subsystems
Telecommuriications 52 52|
Antennas 88 o
Command & Dala 53
Aniude Control 92 SAME SAME SAME SAME SAME
Power Cabling & Coniiral 180 160
Thermal Control 60
Mechanical Devices 58 56
Slruciure 275 275
Science Payload 124 180{ 118 138| 180 200] 174 28 174 238 185 218
Contingency (20%) 189 201 188 183] 197 205] 200 213} 200 213] 198 2209
Sublotal 1138 1207} 1130 1187] 1183 1231] 1200 1277] 1200 1277 1180 1253
+ Deployed Elemenis
(Propulsion shd
Conlingency Inci'd)
Separated Orbiter - . . .. ..
Aimospheric Entry Probe - a7 24 Sl I
Tenuous Atmosphere Probe .- . 82 .- . ..
Landers 233 - .- 656] 584 1H4A
Penetrators .- 208 . . .. L
Sample Aslum Capsule 120 . - .. - .
Support Structure (5%) 18 15 5 28 56|
Subroral [ 14} [ 141010 1043| 692 17
Tolal Element Mass 1607 1954 | 1511 320|179 2423
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DELIVERED PAYLOAD MASS (kg)

NEP: Svitem Concents

Taldc 11. Sumuwry of NEP Sysicm Design Paramctors
Fem Y

‘o vl Soues )
Mission "NEGP _ PLOMP PLOTF 0T
LV v %3 Tien IV HLY Tusn IV
FT (yr) 108 M. 1215 145 1S 5.1
PO (kW) 98 .92 101 - 100 % 103 -99 58- 48
ISP (sec.) 8400 - 1 0000 7800 - 9500 2400 7200 - 8100 $700 - 10000
N 70. 1! 717 o 72-64 ©-36
Tply) 83.123 19.107 (1] 70-172 22 - 1S
Mission Time (yv) 14 .19 1435 18 16.3 1316 12-15
Mission _JGT MMBAR MMBAR CHNSR
v HLV Tian 1V HLV HLV
FT (yr} 5.6.5 133 " 6776
PO (W) 97.97 r) [} 9296
ISP rec.) 8300 - 9800 5300 5000 ~ 5000
N 63 - 60 r-] ] 50-60
Te Om 79- 10 s 6.3 40
Mission Time (yr) 1.4 133 1 [}
2000
1900 /
1800 /
mwowses LY CTT enebodonen ladatad - - e e e
REQuInED
(MODERATE)
i / / / \
[ 1 1) S
500 \
1900 { 7000
1an_i{sec) 7800 / sbeo \
1400 l
2008
1300 b .
(1) 70 se 00 100 110 120

INPUT POWER (kWs)

Pluto Orbiter/Lander Mission, Mpi - Po - isp Trades
TF = 12 yoats, C3 = 32, HLVIContaur (Mo = 13,700 kg)
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