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LOCKHEED HAS CONLUCTED A& PRELIMINARY STUDY SHOWING THE FZASIZILITY
OF CONDUCTING UNMANNED RESUPPLY IN SUPPORT OF THE DORTAN MISSICY.
THE STUDY EMPHASIZED THE USE OF THE RESUPPLY IN COHJUNCTION WITH
UNMANNED DORIAN OPERATION (DESIGNATED AS P-66 BY LOCKHEED),

Fen

THE RESUPPLY CONCEPT CAN ALSO BE APPLIED TO THE MANNED DORIAMN/LQL

SYSTEM. THE STUDY REPORTS ON BOTH TECHNICAL AND COST FACTORS.

PROPRIETARY DATA: The information and design disclosed herein were originated by and are the
property of Lockheed Aircraft Corporation. Lockheed reserves all patent, proprietazry, design,
manufacturing, reproduction, use, and sales rights hereto, and to any article disclosed herein,
except to the extent rirhts are expressly granted to others. )
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GROUND RULES AND APPROACHES

MAINTAIN TOTAL SYSTEM OPERATION AS LONG AS PAYIOAD SYSTEM IS OPERABLE
RESUPPLY E}G‘ENDAB.IES AND/OR EQUIPMENT TO EXTEND LIFE

P-66 ORBIT (70 NM/170 XM, 97° INCL.)

IONG TERM MATERIAL USAGE RATE 65-70 LB/2 WEEKS

TITAN CIASS BOOSTERS FOR INITTAL LAUNCH

MINIMUM COST BOOSTER FOR SUPPORT LAUNCHES

UNMANNED MISSION AND RESUPPLY OPERATIONS
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REPLACEMENT CAMDIDATES

" EXPENDABILES
o FIIM o ATTITUDE CONTROL GAS
o RE-ENTRY VEHICLE o FUEL CELL REACTANT

© ORBIT ADJUST PROPELIANT

VEHICLE BQUIPMENT (RELIABILITY CONSIDERATION)
o FUEL CELL o T, T&C
o ATTITUDE REFERECE o  COMPUTER

o ATTITUDE ELECTRONIC

MISSION SUPPORT EQUIPMENT (RELIABILITY CONSIDERATION)
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EXPENDABLE HARDIARE
RESUFPLY RESUPPLT REASOUS FOR
ITEM SIMPLIFY Tt REMAINING TNTERFACES REQUIRED TECHIOLOGY RESUPPLY
ORBIT TANKS, PLUMBING, ALIGNNENMT WITH VEHICLE SELF ALIGIVENT DEVICES PROPELLANT
ADJUST MOTOR POWER FLECTRICAL CONWEGTORS DEPLETION
PROPELLANT COMMAND
STATUS DATA
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o RESUFPLY LAUNCH

£

) BOOSTER
L= MISSION LIFE
B ORBIT ADJUST
5 ELECTRICAL

%f ATTITUDE

= CONTROL

= ,

= TI&C

i MISSION

CONFIGURATION SUMMARY

A B G
TIID TITID TIIID
35 DAYS 35 DAYS 35 DAYS
BIPROPELLANT BIPROPELLANT BIPROPELLANT
FUEL CELL FUEL CELL FUEL CELL

H/S, STRAP DOWN GYRO, HOT GAS
SCLS, COMPUTER
280 LB
LMK 5
MISSION MODULE

TIIID " TITIB/AGENA
140 DAYS LO DAYS
PROPULSION SYSTEM AND
PROPELLANT
SOLAR ARRAY{ FUEL CELL SYST
& REACTANTS
THRUSTERS }.—. PROPELLANT
1

2/

H/S, STRAP DOWN GYRO, HOT GAS
SGLS, COMPUTER
280 LB
L MK 5
MISSION MODULE

TITID TITIB/AGENA
135 DAYS 36 DAYS

PROPULSION SYSTEM AND
PROPELLANT

FUEL CELL SYST
| & REACTANTS
THRUSTERS & PROPELLANT

1/

-

SOLAR ARRAY

H/S STRAP DOWN GYRO, HOT GAS
SGLS, COMPUTER
280 1B
Ly MK
MISSION MODULE

TLIID [ TITIB/AGENA
130 DAYS -{ 32 DAYS
PROPULSION SYSTEM AND
‘PROPELLANT _
SOLAR ARRAY | FUEL CELL SYST
& RBACTANTS

THRUSTERS & PROPELLANT,

ATTITUDE REF. & ELECTRONICS 1/

TRANSPOR!

~ DNFIONVH TVIOHdS -Buas

SGLS AND: COMPUTER 2/

t
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3 E )
;5 EXPENDABLES FOR 35 DAYS IN ORBIT. AT THE END OF THAT TDE TiE = f
i* EXPENDABLE MODULES (SHADED) ARE SEPARATED FROY THE MISSIOH MODULE OU | UC &:
: THE LEFT, T0 BE REPLACED BY A RESUPPLY VEHICLE. A SEG'ENTED CYLINDICAL S ‘*
,, SECTION ATTAGHED AFT OF THE MISSION MODULE CONTAINS XISSICH BQUTRVENT z
o AND A DOCKING ADAPTER AS VELL AS A BATTERY 4D REACTICH CONTRCL oo
a EXPENDABLES FOP. MAINTENAUCE 1N ORBIT BETWRFH SIPARSTION A RESUPPLY. 5; “

CONFICURATION A VEHICLES ARE NOT RESUPPLIED WITH CAVERLS BUT ONLY
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WITH FILM AND THE TRANSPORT SYSTEM. THEREFORE, CUT AYND SPLICE

4

DEVICES OR A FILM PACK FOR A REDESIGNED CAMERA ARE REQUIRED AT THE
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INTERFACE.
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THE SHADED PORTION OF THE RESUPPLY VEHICLE IS LAUMCHED, LI¥E THE
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INITIAT SATELLITE VE}ﬁCLEi, Ot THF TITAM ITID VEHICLE., IT IS ALSO A
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THIS ALTERNATE RESUPPLY VEHICLE, REPRESENTED BY THZ RIGHI-HAID
SHADED PORTION OF THE SATELLITE, IS LAUNCHED BY THz TIT2YN II1s/
AGENA. ' AFTER MATING WITH THE QUIESCENT MISSION MCODYLE, THE
PROPELLANTS R-ESERYED IN THE AGENA TANK ARE UTILIZED FOR ORBIT
ADJUS‘i’ IMPULSE BY MEANS OF THE ISPS ENGINES. A FUEL CELL
MODULE AND TWO RV's ARE PROVIDED WITH THIS RESUPPLY VEHICLE

BECAUSE OF THE LIMITED ORBITAL LIFETLME (LO DAY3). OTHERWISE

NVHL d3LvT ON AQHLSIAC O3SY3T34 LON
NVHL 431v17 ON AOY1S30 Q3Sv313y 1O

THE ELECTRICAL AND ELECTRONIC COMPONEHTS ARE THE SAME AS THOSZ
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INCORPORATED IN THE. TITID-LAUNCHED RESUPFLY VEHICLE.
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FILM SUPPLY —-/
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IN ADDITICH TO THR EX KPENDARLES, THIS CONFIGURATION ALZ0 RESUPFLTES

WL ui

THE CAMFEX YECHANICS. THE VEHTCLE IS TAUNCEED O THE TITAN IIID

BOOSTER £70D PROVIDES I“"P""\IDABI.,ES FOR 35 DAYS Il O23IT. AT THE END

Adk 1

OF THAT TI'E THE FXPENDABLE MODULES (REPRESENTED BY THE SHADED ARFL)
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ARE SEPARATED FROM THE MISSION MODULE TO BE REPLACED BY A RESUPELY e

VEHICLE. & SEGMENTED CYLINDRICAL SECTION ATTAGIED AFT OF THE HISSIO %

FODULE CCUTATUS MISSION EQUTPHENT AND A DOCKING ADAPTER AS WELL AS. A ™~

; BATTERY 411D wr.AcTrcm CONTROL, FXPENDABLES FOR MATHTEMANCE IN PERIOUS b8
L .

EE BETWEEH SIPiRATION AND SUBSPQUENT RESUPPLY. CONFIGURATION B VEHICLES t:

E: ARE RESUFPLIED WITH CAMERAS AS WELL AS FILM ARD & TRANSPORT SYSTHi. i

£ THE DOCKI%3 THIERFACE THFRFFORE REQUIRES ONLY A LOCATING AND LOCKTNG é_

MECHANISY FOR THE GAMERA SYSTEH 10 ASSURR ACCURATE ALIGIRENT. A
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THF, SHADFD RESUPPLY VEWICLE O THE RICHT IS LAGNCHED, LIKE THE

INITIAL SATELIITE VERTCLE, BY THFE TITAN IIID. IT IS ALSO A

MODULARIZED SYSTEM BUT CONTAINS EYPIIDARLES FOR UP TO 135 DAYS.

IT CONTAINS AN ACQUISITION AND TRACKING SYSTH: COHSISTING OF
RADAR AND OPTICS FOR REIIDEZVOUS AMD DOCKING. A SINGLE-AXIS
TRACKING SOLAR ARRAY MODULE REPLACES THE FUEL CELL MODULE I

THE INTITIAL, VEHICLE RECAUSE OF THE LONG ORBIT LIFETIME, THIS

CONCEPT T‘I\.lxI'I‘Al'Nq THE MAYTMUM NUMBER OF MISSIONM _SUPPORT FUIICTT

JN ORBIT AT AJI TIMES AUD RESUFPLIES ONLY. NECESSARY EXPENDABLES

AND THE MINIMUM MISSIOW EQUIFNMENT.
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RESUPPLY VEHICLE, RFVW' ENTED BY THE RIGHT-HAMD
SHADED PORTICHN OF THE SATRLLITE, IS LAUNCHED BY THE TITAM IIIB
WITH THE AGEWA UPPER STAGE, AFTER MATING WITH THE MISSION MODULE
THE PROPELIANTS REMAINTING IN THE AGENA TANY ARE UTILIZED FOR ORZIT

ADJUST 3Y USE OF THE ISPS ENGINES. A FUEL CELL MODULE AND ONLY T20

RVs ARET PROVIDED WITH THIS RES.PPLY VEHICLE BE"AU 5% OF THE LINITED |

(36 DAYS) ORBITAL LIFRIIME AND BOOSTER SYSTEI ’/.EIGHT CAPABILITY
LIMITATICNS. OTHFRAWISE THE ELBECTRICAL AND BLECTROUIC COLFOHINT

ARE THE Si

5 AS THOSE INCORFORATED IH THE ‘TITID-LAUNCHED RESUFPLY

VEHICLE.
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DOCKIKC INTERFACE

MISSION MODULE ——

REACTION CONT
ey STAR TRACKER " STORACE TANKS

€r AND RATE GYRO

ASCENT AND ORBIT ADJUST
PROPELLANT STORAGE TANK .

g

' CAMERA

ot e

RESUPPLY T1&C, ATTITUDE REFEZENCE i
AND ELECTRONICS, COMPUTER e -t

P R

e FIIM SUPPLY

ACQUISITION A¥D TRACKING
FOR RENDEZVOUS AND DOCKING

G

- FUEL CELL MODULE

| 'FIIM TRANSPORT




THIS S : HICLE AUVHCHED BY THE TIIID AND COUTATILS

EXPENDABLES FOR 35 DAYS I ORBIT. AFTER THAT THE INTEGRAT

Jinad

AND MSH (SHADZD) ARE SEPARATED AT THR DOCKING INTIRFACE T0

D 3C3

CE 2z
SUBSEQUEETLY REPL/ C D BY A RESUPPLY VEHICI THE SEG-FHTE!
CYLINDRICAL. SECTION AFT OF THE MNISSION MODULE CONTAINS OMNLY

TrATIR G AT
IV DO AT

FURCTTONS AND A DOCKTING

O

ONFIGUREATION
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)
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REPLACE THE COMPLETE

AND RATE GYRO
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UP TO 130 DAYS, IS LAUNCHED BY THE TIIID VEHICLE. A

\ialls

SINGLE-AXIS TRACKING SCLAR ARRLY MODULE REPLACES THE FUEL CELL FODULE TH
THE THITIAL VEHICLE BECAUSE OF TH: LOUG ORBIT LIFETIME. THIS VEHICLE AL

CONTAINS AN Al
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UTILIZED F‘.-»,'J.G THE RENDEZVOUS D DOCKING SEQUEICE, THIS CONFIGURATION

FYs

MAINTAIHS OULY 'l’z,: I~I!N]}x i NUi

QOF HOUSEKEEPING FUICTIONS IM ORBIT,

ATTACHED TO THE NISSION MODULE BTV SE SEPARATION AND RESUPPLY. MOST OF

THE MISSION EQUIPENT, THEE COMFPLETE CAMERA S{S-mi, AND THE STAR TLJCKI‘..'

AND RATE GYRO ARE RESUPPLIED VITH FACH SUBSEQUENT LAUNCH.
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IVHLE S3LVT ON ACHISIA 0ISVYIITY

PRO:

e

FIIM INSTALLED, SEALED, AND
CHECKED OUT BEFORE LAUNCH
SIMPLE INTERFACE

FATLED CAMERA REPLACED WITH
NEXT RESUPPLY LAUNCH

'SIMPLE TRANSPORT SYSTEM
NO CAMERA REDESIGN -

PRO:

e FILM INSTALLED, SEALED, AN
CHECKED OUT BEFORE LAUNCH

e SIMPLE INTERFACE

o  FATLED CAMERA PARTIALLY

REPLACED WITH NEXT RESUPPLY

SIMPLE TRANSPORT SYSTEZ

' OPTICS. AND ROSS TUBE

ELIMINATES CAMERA REPLACE:
INOR COST ITEM

CAMERA AND ROSS TUBE P
ALIONED BEFORE LAUNCH
KO CAMERA REDESIGN
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THE COST COMFARTSOHS PRISFITRD ARE BASED Ol THR FOTLOUWIHG ASSIMPTIONS:

RESUPPLY CGii

(MITITICHS ¥ DOLT

ICUAATIONS

A

P-66 MOL L(1) B(2) T

BOOSTER $15.0 . $17.0 $15.0 $15.0 -$15.0
MISSION MODULE 35.0 35.0 . ‘35.0 35.0

MISSION SUPPORT/
CONTROL MODUIES 12.0 50.0 12.0 13.4 12.0

$62.0 $102.0  $62.0° . $8:h  $52.0

s
O
-t
=
m
~
m
>
o
351
C
O
m
47
-~
s
<
.<
4
e
-
3
-4
m
A
-
I
>
Z

FOR P-66 AND MOL, SIX TAUNCHES FER YFAR OF 30'DAY TIFE VEHICLE VWERF ASSUME .

AN INITIAL ILAUNCH FOLLOWED BY THAFE '130~1-l_1_0 DA! RESUPPLY VEHICLES WAS USED.

THE PRESEHT STUDY INDICATES THAT THE COST VARTATIONS BETWEEN THREE TECFNICALLY FEASIBLE RESUPPLY

CONCEPTS ARF REIATIVELY MTNOR, . THE. CHOICE BETWEEN THESE APPROACHES WOULD BE BASED O STMPLICITY

OF INTERFACES AND RELIABILITY OVER THE RFQUIRED OPERATING LIFE.

NOTE (1) INITTAL LAUNCH

(2)  RESUPPLY LAUKCH
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ANNUAL COST

SAVINGS VS. MOL

MOL

P-66

P-66 RESUPPLY
CONFIGURATION A
CONFIGURATION B
CONFIGURATION C

$612,000, 000
$378,000,000
$1,6,000,000

$119,000, 000
$162,000,000

$23l,000,000

$1466 ,000,000
$163,000,000
$1,50, 000,000
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ROM AMMUAL RECUSRINT HARDVWARE COST

(WITH EXPECTED AEZLIABILITY)

THF. EXPECTED LIFE OF SYSTE#S IWFLUEICES AMNUAL HARDWARE COST. "BASED
ON THE MIS3I0M MODULE RELTABILITY ASSICIBAENT FURNISHED TO ILOCYHELD IM
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PRELIMINARY STUDIES HAVE SHOWN THREE TECHNICALLY FEASIBLE
CONCEPTS FOR UNMANNED DORIAN RESUPPLY.

BOTH THE IMSC P- 66/P 66 RESUPPLY CONCEPTS CAN PROVIDE DORIAN
OPERATIONAL CAPABILITY EARLIFR THAN MOL.

DEVELOPMENT SAVINGS WOULD EXCEED $1,000,000,000 AND ANNUAL
OPERATIONAL. SAVINGS WOULD RUN $200,000,000 ~ $500,000,000 LESS

THAN MOL.

NO NE'W TITAN BOOSTERS ARE REQUIRED FOR THE UNMANNED APPRO..UI-""S
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