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APBI AGENDA BXTBACT

Program Status~-Major General Malcolm O'Neill, Deputy
Director, Strategic Defense Initiative Organlzatlon

Ballistic Missile Defense and Systems Architecture--
Dr. Edward Gerry, SDIO Systems Architect

S8lobal Protection Against Limited 8trikes (GPALS)--
Dr. James Carlson, Deputy for Strategic Defense

g

System Integration & Command and Control--
Colonel William Hecker, Director, System Integration
and Command and Control Directorate

Global Missile Defense--
Lieutenant Colonel Rohlman, Assistant Director, Program

Operations Global Defense Segment Directorate

National Missile Defense--Colonel Carl Drewes,
Director, National Defense Segment Directorate

Theater Missile Defense/Patriot--Mr. David Israel,
Assistant Deputy, Theater Missile Defense

National Test Bed--Commander Lenio, Deputy Director,
National Test Bed Directorate .

Test and Evaluation--Colonel Michael Toole,
Dirsctor, Test and Evaluation Directorate

Technology Overview--Colonel Simon Worden,
Deputy for Technology

Innovative 8cience and Technology--Dr. Lecnard Caveny,
Assistant Director, Techneology, Innovative Science and Technolegy

Directorate

International and BExternal Programs--
Dr. J. David Martin, Director, SDIO Internatiocnal and

External Programs Directorate

Program Budget Considerations--Lieutenant Colonel
Steven Mullen, Assistant Director, Program Execution

SDIO Technical Information Center--Ms. Jeanette Clay,
Assistant Director, System Development, Information Systems

Directorate
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- Advance Planning Briefing For Industry
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MG Malcolm O'Neill, USA
Deputy Director
Strategic Defense Initiative Organization
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AGENDA

« Situation

« Mission

« Execution

« Resources
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Situation
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THREAT SITUATION

« Evolving East - West Relations Changes Calculus
- Soviet Union No Longer Exists

- Republics Of The Former Soviet Union Still Retain Large,
Modern Strategic Forces

- Political Instabilities Increase Concern About Use Of -
Ballistic Missiles
- Ballistic Missile Proliferation A Growing Threat To U.S.
- Directly Threatens The Republics Of The Former Soviet

Union

» Threat Of Third Country Attacks Increasing

[m-13843 h/ 022592
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Friendly Situation



FRIENDLY SITUATION

» JCS Ballistic Missile Defense Phase | Operational
(BMD) Requirements In Place Requirements Document
| (ORD) And Theater Missile
Defense (TMD) Mission

Needs Statement (MNS)

» The President's 1991 State Of Refocus
The Union Address
« Missile Defense Act Of 1991 Early Ballistic Missile

Defense Deployment

- Soviet / U.S. Treaty Negotiations ABM & START

jm-22160 / 112591



PRESIDENTIAL REFOCUS

« Deterrence vs Protection
+ Massive Attack vs Limited Strikes
» United States vs Global Focus

« Large Scale Deployment vs Limited
Space And Ground Based Deployment

Changing Threat
Environment

DOORORAOnEONY

Phase |
SDS

B 4wt AR
g R A

(Phase | Requirements
Remain Valid)
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DEALING WITH UNCERTAIN FUTURES

Possible Future CIS Thirc:: %?;gavtl{ﬁipons
i i
Relatively Under
, Control Thru
Disintegrating, Chaotie Dissuasion ® Diplomacy And Other
Accidental / Unauthorized Measures
Launches
Cooperative, Stable, | e, Non
Increasingly Democratic Threatening
Expion Widespread Thru Arms

Sales, Technology
Transfer, Indigenous
Development

Potential

Resurgent Militarism
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MISSILE DEFENSE ACT OF 1991

Missile Defense Goal Of The United States

It Is The Goal Of The United States To

- Deploy An Antiballistic Missile System, Including One Or An
Adequate Additional Number Of Antiballistic Missile Sites
And Space Based Sensors, That Is Capable Of Providing A
Highly Effective Defense Of The United States Agalnst
Limited Attacks Of Ballistic Missiles

- Maintain Strategic Stability
- Provide Highly Effective Theater Missile Defenses (TMDs)
To Forward Deployed And Expeditionary Elements Of The

Armed Forces Of The United States And To Friends And
Allies Of The United States

jm-22575 / 022692



Mission
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PRESIDENTIAL DIRECTION

". .. Looking Forward, | Have Directed That The SDI
Program Be Refocused On Providing Protection
From Limited Ballistic Missile Strikes, Whatever
Their Source. Let Us Pursue An SDI Program That

Can Deal With Any Future Threat To The United

States, To Our Forces Overseas And To Our
Friends And Allies."” |

President George Bush
State Of The Union Address

29 JAN 91

m14141.8 /013192



MISSION

« Respond To Missile Defense Act For
- Downselect / Deployment Of Advanced TMD
Systems By Mid-90s :
~- Develop For Deployment First Site Of ABM
System As Early As Practical Or By 1996

- Retain President's Vision For Final Architecture

* Include Robust Technology For Space Based
Interceptor

« Support Research For
- Technology Insertion
- Other Follow-on Systems

Jm-24836 / 022892



Execution
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PROGRAM ORGANIZATION

GPALS System

Architectural
Integration

System
Engineering And
Integration

Command
Center Element

Ground Based
Interceptor

Ground Based
Radar

Space Based
Sensor (BE)

Space Based
Interceptor (BP)

PATRIOT

CORPS
SAM

THAAD &
TMD-GBR

Agreed Structure Based On OSD White Paper

——
BRI Ty o)
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GPALS SYSTEM / BMC3
REQUIREMENTS FLOW

JROC Direction

. Y (GPALS System / BMC3 MDAP)
R TIRRIIRAS crTYYYYYRIA LA -~ T amamRTRTREYRR. »
\ NMD N » GPALS System/ \ CORPS !
N g T Nl e e e — - L}
. ORD :( ““““““ > pmc30RD E‘ > SAM \
' (Army) o \._(USSPACECOM) \__ORD (Army)
A N
ATXRATRRRRERS -7 ! M L "R RRRIRLRRRR Y
' GMD ‘““x““\- Al pacm
\ ORD N y UTTMDS N N ORD \
\ (AF SPACECOM), . ORD \ ‘o (Army) \
\\\\\\\\\\\\\\\\\\\\\\\ LY

JROC - Approved Schedule

Event Date
GPALS / BMC3 ORD Submitted 3rd Qtr 1992
GPALS / BMC3 ORD Validated 3rd Qtr 1992
NMD ORD And GMD ORD Submitted 3rd er 1992
NMD ORD And GMD ORD Validated 4rd Qtr 1992
UTTMDS ORD Submitted 1st Qtr 1993
UTTMDS ORD Validated 2nd Qtr 1993

[m-21734E / 030292



~ Activity

Review RFPs And Contracts For
Dem / Val

Coordinate NMD / TMD Report To
Congress

Establish Acquisition Planning
Baseline For Each MDAP

Review COEA For GPALS

Obtain CAIG Position On Cost
Estimates

Formal DAB Review / Approval Of
Progress

DAB ACTIVITIES / HIGHLIGHTS

(Timing)

(Continuing)
(Now - MAY 92)
(AUG 92)*

(JUL 92)
(MAY 92)

(AUG 92)

* Does Not Include CORPS SAM

[m-24837 1 022802



SDIO EVALUATING PROGRAMMATIC IMPACT
OF MISSILE DEFENSE ACT ON FY 94-99
POM AND 180-DAY REPORT

» Two Intense Architectural Efforts Examining Implications Of
Congressional Call For Early Deployment
- Theater Missile Defense - Led By MG O'Neill / DD SDIO
- U.S. Homeland Defense (Ground Based Interceptors And
Ground And Space Based Sensors) - Led By Dr. Gerry /
System Architect

« Studies
- Involve Users, Operators, Service Representatives, Other
SDIO Agents, System Engineer And Integration Contractor,

Key SETA Support And Nationally Recognized Technical
Experts

- Addressing Programmatic / Technical Choices And Costs Of
Various Options

« Assessing
- Impact Upon Support, Tech Base And Follow-on Systems

 Delivery Dates .
- Finalize Approach By April 1992 POM Submission
- Submit Draft Of 180-day Report To SECDEF By May 1992 As

Per 6 December 1991 Guidance From DEPSECDEF (Due To
Congress By June 1992)

jm-24838 / 022652



SDIO INTERACTIONS

OSD
Polilcyl
Guidance
l Executing . Services
Requirements Agreements
Users 9 > SDIO = > ]
i \ * Other Executing
- JCS Acquisition Agencies
» CINCS Management ,
« Services \IV
BMD Systems

Function:

« Oversight And Interface With Agent
« Direct And Manage Acquisition Processes

jm-13775b/ 111891



BALLISTIC MISSILE DEFENSE
CAPABILITY

FY 92|FY 93| FY 94| FY 95| FY 96| FY 97|FY 98| FY 99|FY 00| FY 01|FY 02

Limited Operational
Capabillity

- Slte2 —Sito N————»

VAN
Space Based Defense
S

Limited Enhanced
STV NN Polt Limited Area Contingency T™D :
‘Deferise(TMBY. A %N A VANNNPANIPAN
\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\ PATRIOT Quick  PATRIOT Advanced Theater High

Reaction Program Capability B Alitude Area Defense  °

« NMD LOC Circa FY 96 At Grand Forks, Expanded Later To Full NMD
« GMD Space Based Defense Capability Complements NMD / TMD

« Initial TMD Improvements In Lethality And Range Through PATRIOT
Upgrades

- Limited Contingency In FY 96; UTTMDS Beyond FY 00
- CORPS SAM Matures After THAAD

jm-22164a / 030292



Resources
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FY 92 RDT&E BUDGET

$s In Millions

.Program Elements President’s Budget Appropriation
Limited Defense System 1,459.530 1,411.412
Theater 857.460 868.710
Space Based Interceptor | 827177 465.000
Other Follow-on 925.149 674.852

- Research - Support 1,081.258 721.627
Total $5,150.574 $4,141.601

R AR R R N R R T R R T
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SDI ALLOCATION BY PROGRAM
ELEMENT

$s In Millions
FY 92 Appropriation FY 93 Budget Request

Research &
Support
$764.740

Research &
Support
$721.627

A

NS
L A A
LY S Y

gt

'd :!:

Total FY 92 $4,141.601 Total FY 93 Request $5,425.074
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BY EXECUTING AGENT FY 85 - 93
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FY 91 $ In Billions

BMD BUDGET EVOLUTION
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SUMMARY

 Threat - Evolving, Increasingly Uncertain And

Dangerous
» Mission - Consistent With Presidential Refocus, Missile

Defense Act, And Existing JCS Requirements

- Execution - Users, Agents, SDIO Postured For Acquisition

- Consensus On Early Deployment Of NMD And
TMD

- Continuing GMD Research / Focus Upon GPALS
- Resources - Near Term Capability Is Top Budget Priority

- Congressional Direction Requires Out Year
Budget Adjustments

m-22162A 7 030292
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STRATEGIC DEFENSE INITIATIVE

| Advance Planning Briefing For
Industry On Ballistic Missile Defense And
Systems Architecture

2 MAR 92

Dr. Edward Gerry
Systems Architect

Strategic Defense Initiative Organization

|
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PROGRAM FOCUS

Objective
» Protect Against

- Ballistic Missile Attacks On U.S. Forces
Overseas And U.S. Friends / Allies

- Accidental, Unauthorized And / Or Limited
Ballistic Missile Attacks On The United States

im-14175d 7 020392



Possible Future SU

Disintegrating, Chaotic

Cooperative, Stable,
Increasingly Democratic

Resurgent Militarism

Accidental / Unauthorized
Launchgs

R

Non
N Threatening *

Expansion
%% Potential

Third World Weapons

Proliferation

Dissuasion -
2 A

Relatively Under
Control Thru
Diplomacy And Other
Measures

Widespread Thru Arms
Sales, Technology
Transfer, Indigenous
Development

jm-23519 1 012292



GLOBAL PROTECTION AGAINST
LIMITED STRIKES (GPALS)

‘E&\‘ \QS§§§§Qg§gS§$§S§ﬁ3§5§3§§3&3&3&5&3§&SESS§$S§S$S¥¥§N§§S
NN NN \‘gk“;ijtg\i‘:;?; Global Defense Agalnst Balllstic Missiles With X
,-_,if’-" > N \\X\\\ Sooe]  Range Grealer Than Several Hundred Miles [
SN
NI

RN
N *‘

Ty Ground Based Radar
(TMD-GBR)

ey
(BE)

& LA
||||||
. 3 x

PATRIOT THAAD

~ CORPS /
o SAM gl B

Defense Agalnst
Theater / Tactical Ballistlc Missliles

National Defense Agélnst
Strategic Ballistic Misslles
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MISSILE DEFENSE ACT OF 1991

Missile Defense Goal Of The United States

* It Is The Goal Of The United States To

- Deploy An Antiballistic Missile System, Including One Or An
Adequate Additional Number Of Antiballistic Missile Sites
And Space Based Sensors, That Is Capable Of Providing A
Highly Effective Defense Of The United States Against
Limited Attacks Of Ballistic Missiles

- Maintain Strategic Stability
- Provide Highly Effective Theater Missile Defenses (TMDs)
To Forward Deployed And Expeditionary Elements Of The

Armed Forces Of The United States And To Friends And
Allies Of The United States

Jm-22575 1 022692



+ High System Effectiveness
Requires Multilayered
Defense

- BE Provides Tracking
And Discrimination Of
PBVs And RVs

- GBR Provides Tracking
And Discrimination Of
PBVs And RVs
Launched From Coastal
SLBMs

- Multiple GBI Sites
Provide Multiple Shot
Opportunities Against
-RVs
- PBVs Launched From

Coastal Submarines

- BE And GBR Provide
Distributed Battle
Planning And Execution

- BE And GBR Provide
IFTU/TOM

_( NMD Provides Second Layer To
A

chieve High System Effectiveness /- —

jm-21699/ 021292



1991 MISSILE DEFENSE ACT
LIMITED DEFENSE SYSTEM

» Design To Protect The United States Against
Limited Ballistic Missile Threats
- Accidental Or Unauthorized Launches
- Third World Attacks

» Develop For Deployment, A Cost Effective,
Operationally Effective, ABM Treaty Compliant,
Antiballistic Missile System At A Single Site As
The Initial Step Toward Deployment Of A Highly
Effective Antiballistic Missile System

- By The Earliest Date Allowed By The Availability
Of Appropriate Technology Or By FY 96

¥m-18762A7 022592



TOP LEVEL STRATEGY

- Deploy Initial Site As Soon As Possible As Called
For In The MDA91 And Build On It

- On The Path To Full Multisite NMD
- Maintain Options To Respond To Uncertain
Futures With A Robust Technology Base Program

» Maintain Consistency With Evolving National And
International Policies And Constraints

Jm-23802/ 013092



BASELINE PROGRAM

- CCE/BMC3 Open Architecture Design For Full GPALS With

First Site Components Operational To Support Initial
Capability

- GBR And GBI Operational At First Site To Support Initial
Capability

« Accelerated Deployments Of BE As Primary Midcourse
Optical Sensor To Augment Initial Capability

- Maximum Kinematic Footprint For GBI As Early As
Possible

«. GSTS Maintained As Backup Optical System As Hedge
Against Failure Of Critical BE Technology Demonstrations

Jn-23803a / 013192



INITIAL NMD BMC3

Current Warning Initlal NMD Segment
Architecture ArchRecture :

Communlcations
Satellite

Peacetime
Operations

Engagement
Operations

NMD Battle
Manager

Consolidated

Command
Direct NMD -

Center .
enter Operations ] Survelllance

Operations

(Initial Site)

(Colorado Springs)
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COMPOSITE MULTI-THREAT
'DEFENSE COVERAGE

« Composite Threat
- CSS-4 From China And Middle East
- $§-18, SS-N-20 In Bastion, SS-24 From CIS

- Single Site At Grand Forks, ND For GBI And
GBR

* GBI Fly Out 6.5 km./ sec
S Only S Only

BE And GBR

Jm-23800 / 020592



DEFENSE COVERAGE

» $S-N-23 Out Of Bastion
- 2,000 km From Coast
- 24° Reentry Angle
« Single Site At Grand Forks, ND For GBR And GBI

« GBI Fly Out 6.5 km / sec

S-L-S Multiple S-L-S S Only Multiple S-L-S

L

GBR Only BE And GBR

|m-23969 / 020692



COMPOSITE MULTI-THREAT
'DEFENSE COVERAGE

« Composite Threat
- CS$S-4 From China And Middle East
- $S-18, SS-N-20 In Bastion, SS-24 From CIS

« Three Sites For GBR And GBI

- NE
- Grand Forks, ND
- NW
M;Itiple « GBI Fly Out 6.5 km / sec
LS sonl
"W Multiple S-L-5

GBR Only BE And GBR

[m-23974a / (22692



COMPOSITE MULTI-THREAT
DEFENSE COVERAGE

» §$5-N-23 Out Of Bastion
- 2,000 km From Coast
- 24° Reentry Angle
« Three Sites For GBR And GBI
- NE
- Grand Forks, ND
- NW
» GBI Fly Out 6.5 km / sec

Multiple S-L-S -

S-L-S

GBR Only - BE And GBR

jm-2397 3w 022692



W) JCS MISSION AREA NEEDS STATEMENT

- "Theater Missile" Includes Ballistic, Cruise, And
Air-To-Surface Types

- Protect U.S. Forces, U.S. Allies And Other Important
Countries Includlng Areas Of Vital Interest To The U.S.,
From Theater Missile Attack

» Conventional, Chemical, Biological And Nuclear Warheads
» Four Mission Areas

« Mix Of Land, Air, Sea, An(; Space Capabilities
 C31Should Be Incorporated Into Existing Structures |

+ "Defense in Depth” With Multiple Shot Opportunitiés
» C-130 Deployable

Jm-18215a / 020392



NEAR TERM TBMD ACTIVE DEFENSE
BASELINE ARCHITECTURE

2nd Engagement 44 Engagement Space Based
7%_ Surveillance " ﬁ'
y ‘}’35 Sensors &7

To Weapon _ . - N

Systems ’\:\:

PATRIOT PA TR’OT x\z\/\.:'
Radar 2 4 g

jm-13186.c/ 021192



FAR TERM TBMD ACTIVE DEFENSE
BASELINE ARCHITECTURE

Space Bassd
Brilllant Survelllance gN:
Pebbles = Sensors 'l“'
b ) j'_/
o Cueing Data ¥

N
«:‘,.)__

PATRIOT
System

jm-13186.D/ 021192



Number Of Missiles Destroyed

70

60

40

30

20

10

HOW WOULD BRILLIANT PEBBLES HAVE PERFORMED
AS THE SPACE-BASED SEGMENT IN GPALS AGAINST
IRAQI MISSILES LAUNCHED DURING DESERT STORM ?

79 Missile Data Sets Available

I I FT}';
AFSPACECOM
i Iraqi Missile
o 0 Attack Data

35° Inclination

O —]|O 80° Inclination
Iraqi Misslles
Launched During -
Desert Storm Constellation
—~] 400 km
Py=0.9 B
80 km Minimum
Two-on-one Targeting ~ | Intercept Altitude
"Baseline” Pebble
o | | |
200 400 600 800 1000
Number Of BPs

jm-16285a / 051091
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Percent Of Warheads Kllla.d

* Multiple Shots Available Against Simultaneous
Launches

* Simllar Capability vs ICBM / SLBM Attack

1,000 BP CAPABILITY AGAINST
HYPOTHETICAL ATTACK FROM LIBYA
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STRATEGIC DEFENSE INITIATIVE
Advance Planning Briefing For Industry
On Global Protection Against Limited
Strikes (GPALS)

2 MAR 92

Dr. James Carlson
Deputy For Strategic Defense
Strategic Defense Initiative Organization
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Possible Fu‘ure SU o Third Wor ’d Weapons

Proliferation
Relatively Under
et - Control Thru
Disintegrating, Chaotic }g Dllasl on HEie Diplomacy And Other
Accidental / Unauthorized it Measures
Launches
Cooperative, Stable, ol Non
Increasingly Democratic Threatening
o »:3:."::"}. £
; . Widespread Thru Arms
Expansion Protection Sales, Technology
Resurgent Militarism % Potential g, Transfer, indigenous
’
Development
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LOBAL PROTECTION AGAINST
LIMITED STRIKES (GPALS)

Brilliant Eyes Sensors :
NV, Y Global Coverage

Brilliant Pebbles Interceplors g

et B IE
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1991 MISSILE DEFENSE ACT
LIMITED DEFENSE SYSTEM

(National System)

- Design To Protect The United States Against
Limited Ballistic Missile Threats
- Accidental Or Unauthorized Launches
- Third World Attacks

» Develop For Deployment A
- Cost Effective
- Operationally Effective
- ABM Treaty Compliant

- Antiballistic Missile System At A Single Site As
The Initial Step Toward Deployment Of A Highly
Effective Antiballistic Missile System

« By The Earliest Date Allowed By The Availability
Of Appropriate Technology Or By FY 96 '

jm-19762C/ 022592



+ Deploy An ABM System,
Including One Or An Adequate
Additfonat Number Of ABM Sites
And Space-based Senaors, That Is
Capable Of Providing A Highly
Effective Delense Of The U.S.
Agalins! Limited Attacks Of
Ballistic Misslles

al
=
Malntein Straleglc Stabllity Z

ponents And Arck

Effective Defense

Bring nlo Que
B

‘Thoater Missile Defenses =

* Aggressively Pursue The
" Development Of Advanced
“ Theater Misslie Defense
Systems Wilh The Objective
Of Down Selecting And
Deploying Such Systems By

Provide Highty Effective Thealer
Miasfle Defenses To Forward
Deployed And Expeditionary
Elements Of I1.S. Forces And To
U.S, Friends And Allles

ABM Treaty _Tm Mick-1980s
Negotiations * Capable Of Defending
+ Congress Recognlzes The e Forwerd-deployed And
President’'s Cali For "Immediate” initlal Deployment o Expédlilona'fy Elements Of

Concrete Steps To Permi The
Deployment Of Defenses Againast
Limited Balllatic Misslle Strikes
And The President Of The Sovlet
Unton Undertaking To Consider
Such Proposals From The U.S. On
Nonnuclear ABM Systems

Develop For Deployment By The Earllest Date Aflowed By The
Avallebllity Of Appropriaie Technology, Or By FY 96, A Cosl Effective,
Operallonally Elfective, And ABM Trealy Compliant ABM Sysiem At A
Single Site As The Inlilal Step Toward Deployment Of The ABM System
Described [In The Act's Goasl]

= 100 Ground-based Interceptors (The Dealgn Of Which Determined By,

Compeiition And Down Selection) f

- Fixed, Ground-based ABM Batile Managemeni Radars

= Optlmum Ulllizetlon Of Space Sensors Including Sensors Capable
Of Cuelng Ground-besed ABM Intercepiors And Providing Initlal
Targeling Vectors

The Armed Forces 01 The -
United States = =0 ©

cperetion With Friendly
 Allid st t the
Difvelopinent Of Theater

+ Congress Urges The President To
Puraue Immediate Discussions With
The Sovlels On The Feasbllity And
Mutual Intereats Of Amendments To

m ABM Tl’.ﬂ'y TO P.’m“ S S A R R P Ty T e Sy e oL e e e CRTe et e T T IR
= More Ground Sites And tnterceptors . Review Of Deployment Optlons Deployment Plan
: l&::;?::‘ ::::. . chnDso Z::;p?::::r;n?;:m c « Interim Report Dus MAY 94 On Progress Of Negotiations * Within 180 Days, Submit Deployment Plan For
- Flexiblllty For Advanced ABM chhnologgy « Assens Progress And Conslder Options To The U.S. As ;l‘ghs!';:'_‘“ai:r The ABM System Established
Now Exlst Under ABM Treaty Y The Act's

- Clarlficetion Between TMD And ABM Defonses

jm-222300 1 012992



DEFENSE ARCHITECTURE

Goals: - Highly Effectlve Defenses Of The U.S. Agalnst Limited Attacks Of Balllstic Missiles — Conslstent With Strateglc Stabllity
+ Highly Effective Theater Misslle Defenses For Forward Deployed And Expeditionary U.S. Forces, Friends And Allies

initial Site Defense System Limited Defense System With Space Based Interceptors
(FY 96 - 97) (FY 98 - 02) (FY 00-03)
) é "4 Brillant . B>
Eyes”
BE : BE Gﬁ BE i

Britllant
g D  pPevbles 8 g

Ground

Besed !(;

Interceptor

Ground
Based Radar
(GBR)

National
Theater Missile Defense (IMD) (FY 92 - 05)

jm-222198 / 020392



180-DAY REPORT PLAN

- Two Teams Performing Up Front Studies

- TMD, Led By MG O’Neill
- U.S. Homeland Defense, Led By Dr. Gerry

» Results To Be Reviewed By SDI System Design Board
Prior To SDIO Recommendations For FY 94-99 POM

+ Schedule

- Finalize Approach By April 1992 POM Submission

- Submit Draft Of 180-Day Report To SECDEF By
May 1992

- Due To Congress June 1992

jm-24108 7021092



System - Level 1

Segmeht - Level 2

(Level 2.5)

Element - Level 3

GPALS HIERARCHY

X = MDAP Location

GPALS System /BMC3 (@)

NMD (2) GMD (3) TMD
unmb@

N | | | | corpssam PATRIOT
0 0 & M 4% 3 A
U O w m T = 2
A I A
w o o
T 8 D

GPALS System / BMC3 MDAP Tells
The Whole GPALS Story

SRR

R S O
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SDIO SSC / DAB STRATEGY

GPALS @@ GPA SSC JCS/OSD 180Day GPALS
Management \~ 9 @5 . AO SSC Chaiman’'s Coordination Report To Program
DAB O Review @ AB Meeting  Meeting Review Meeting Congress DAB
I I | | ] | | |
I I I I I I I I |
SEP 91 DEC 91 DEC 91 11 FEB 20 FEB ? JUN 92

\.

A\

Pre-Missile Defense Act

Objectives
February 1992 SSC

- Based On "Previous World"
(Process Initiated February 1991 With
Element CARD Tasking)

- Approve Baseline Approach

- Discuss Plan To Get To "Spring DAB"

- Conclude Baseline Documentation Process
- Close Out 10 DEC 91 SSC iIssues

Post-Missile Defense Act

- Objectives
Summer GPALS DAB

- Based On Missile Defense Act Of 1991

- Review GPALS Architectural And
Acquisition Strategy

- Approve GPALS MDAP Baselines
And Initial Element PPCs

- Approve MDAP Cost Estimates

- Approve DAB Documentation
Required By White Paper

Jm-24007 1 021992



FY 92 MAJOR CONTRACTING ACTIVITIES

- Upper Tier Theater Missile Defense Concept Exploration

« Ground Based Radar
- Brilliant Eyes
- Ground Based Interceptor

- Numerous Supporting Technology Programs

Jm-24164a 1 022892



OPTIONS ASSESSMENT FOR GBI

* GBI Must Meet NMD Segment Effectivity Performance Requirements

* Deployable Exo Interceptor At GF, Upgradable To Full Operational
Capability Later

« GBI/ NMD Options Development

-~ Describe Options For Exo GBI In FY 97
— Development
— Fabrication
— Test
— Integration
~ Production
— Deployment

- Options That Improve NMD Requirements Documents
— Industry Perspective On Critical Requirements
— Allocations Between GBI And NMD Segment

- Options For GBI Performance Enhancement
- Risk Reduction
— Approach For Tech Infusion To Meet Full Operational Capability
— Militarization

|m-24737 1 022792



GBI OPTIONS ASSESSMENT

Activity FY 92 | FY 93
FEB_| MAR | APR | MAY | JuN | JuL | AuGg | sep | ocT | nov | DEC | JAN

Release CBD Notice '9

Release Options RFP

OPQ

3
Industry Proposal Prep
3

-h
-

Evaluate / Negotiate

Award Options Coniract

5
>8P P
5
=1
5
N

Options Assessment
Phase

Release Draft GBI RFP A\
OSD Review
Release GBI RFP

Industry Proposal Prep

i
)

Evaluate Proposal A A

Negotlate y Y

>y Laa

Award GBI Confract

Jm-24151 / 022892




GLOBAL PROTECTION AGAINST
LIMITED STRIKES SYSTEM

« GPALS Represents A New Capability
- No Existing System
- Must Be Viewed As An Entity

~ » GPALS Architecture Must Be Capable Of Evolving Over
Time

- To Accommodate Changing Geopolitical Context

- Acquisition Strategy Will Evolve With Architecture

- Importance Of Urgency Has Been Made Clear By Secretary
Of Defense And The Congress

- Will Not Occur With A "Business As Usual" Approach

End Points Of A New Capability Should Not |
Be Predetermined Up Front

jm-21722 1 021092
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STRATEGIC DEFENSE INITIATIVE

System Engineering

2 MAR 92

COL W. Hecker, USA
Strategic Defense Initiative Organization

jm-24718 /022892



OUTLINE

 System Engineering Approach
+ User Interface

* Requirements Traceability

+ Performance Assessment

- System Risk Management

« GPALS Integration

24718 1 022782



SYSTEMS ENGINEERING APPROACH

» Strong, Centralized SE&I Activity
- Single Contractor
- Central Operating Facility And Multiple Field Sites
Enable Close Coupling With User / Service Activities
- Focused Support To Segment / MDAP Managers
- GPALS System, BMC3, NMD, GMD, TMD

« Key Responsibilities
- Engineering Interface With User (USSPACECOM)
- GPALS System Definition / Requirements Allocation
- End-To-End Performance Assessment
- GPALS Integration

fm-24720 022692



+« Approved By DAB

User i Devel
< eloper
MNS
R AT o SRR A g o
. Eolabfbhu l
+ Mission
JROC Validated System Misslon {
Requirements ?
» Requirementa Document (MAD) %
JROC Validated L. : System
S Capturu Mission Requirements Standards
] And User
: Requirements n Document (SRD) 1 IRDs
| [S)ynlem Level + Ceptures System
| ocument / Requirements In
I+ Formet oqu ERDs
| Coordinated With Developer Format
| User + Basls For System
: Level A-Spec
| + Allocates
| Requirements To
! Acquisition Traceabllity  Efements Technical §
—————1»  Program  |€------- {? —- -~ il %‘g;—:? »| Requirements |
| Basellne \ « Control Interiaces Documem (THD) 3
: T ) Between Elements T :
( + Provides Objecta And Thresholds | « Avold Repeililon . Provldn Ad!ﬂlloml Detall
{ - Basts For Program Control : O Requirements + Drives Contractor Development
: I
| 1
1
!
|
]
I
I
|

S g I PPCs E— RFPs
Exit
Criterla
» Control Between + What s Belng
Cooper And Bought
Exscuting Agents » Contractor
Requirements

jm-24721 1 022892




GPALS REQUIREMENTS DOCUMENT TRACEABILITY

GPALS System / BMC3 ORD
NMD GMD UTTMD | CORPSSAM | PATRIOT
l > APBs
GPALS MRD -«
{ FMS
Software
SSC/0SCs | NMD | GMD | TMD I | S
e Comm;a_'r_l:v:A | | Navigation
10C | | Environments
External IRDs [ Standards
Segment A Spec
|
|
GSTS (E1 Only) | Y Y
IRDs | | C2E-GSTS
GBI | C2E-GBR GSTS-GBI
C2E | C2E-GBI [ GBR-GBI
BP | [ C2E-BP | BE-GBI
BE C2E-BE BE-BP
ERDs | Internal IRDs _Internal IRDs

jm-24722 1 022892



END-TO-END
PERFORMANCE ASSESSMENT

-« System Effectiveness Is Iterated Using A Series Of
Performance / Cost Trade-offs
- At Each Succeeding Level Of Decomposition, Until
— The Mission Requirements Are Met
— System Objectives Are Satisfied
— Most Cost Effective System Design Has Been
Achieved

* Effectiveness Trades Include Balancing
- Tier - Tier Performance
- Sensor vs Weapon Performance
- Individual Platform Performance vs Inventory
- Inventories vs Location (Basing)

* Multiple Tier Concept Provides Flexibility To Balance The
System To Meet The Mission Requirement

|m-24723 1 022792
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SYSTEM RISK MANAGEMENT

GPALS Risk Management Program Constitutes
- Competitive Acquisition Strategies
- Technology Back-up Programs
- Test, Evaluation And Validation Activities

System Test Plan Focuses And Integrates Test Beds,

Simulators, Elements And Technology Programs To
Resolve Critical Performance Issues

Interactive Cycle Of Test Bed Confidence Building
Establishes The Basis For Integrated System Level Test
And Demonstration

The Hierarchy Of Test Beds Provides For Rigorous
Validation Of Test Results Under Controlled Test
Conditions

24724 1 022792



GPALS System Risks

Resolve Via Resolve Via
» Technology Development ' « Change System / Element
< > Performance Requirement
+ Hardware Alternatives /
Trades » Architecture Trades
-« y
+ Software / Hardware Trades » Test Bed

Product And Process
Development Test

GPALS Risk Management Process Resolves
Risk Issues In Systematic Fashion

24725 022892



D Simulator
Test Bed System Level
|:| With HWIL, Integrated System Test
SWIL, HIC
2
System CS| n? a:::ng
Simulator ulator
Level 2
System System
Level Simulator
Simulation Level 1
Functional
Level I
Surveillance Comm Network C2E
Test Bed Test Bed Prototypes
Element/
Technology
Level
KDEC KHILS Others

Note: This Chart Does Not Represent All Resources

TOOLS AVAILABLE TO SUPPORT
GPALS SYSTEM

MS Il Decision
And Beyond

MDAP APB
Performance
Parameters /
Exit Criteria

MDAP APB
Performance
Parameters/
Exit Criteria

Element
Issues /
Technologies

jrm-18045 121891
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STRATEGIC DEFENSE INITIATIVE

Brilliant Pebbles Advance
Planning Briefing For Industry

2-3 MAR 92

Lt Col Bill Rohlman, USAF
Deputy Director, Global Defense Segment Directorate
Strategic Defense Initiative Organization

jm-24082 / 021292



AGENDA

>« Space Based Interceptor Evolution

« Acquisition Strategy

» Test Program

- Programmatics

+ Congressional Issues / Treaty Compliance

« Summary

[m-23771 1 012802



BRILLIANT PEBBLES

- Space Based Weapon System
- Distributed

- Autonomous

- Reduced Dependence On Other System Elements

- Continues Revolutionary Design Process

- Exploratory
- Emphasis On Cost And Weight

- Emphasis On Near Term Technology

jm-5549m 7 122091
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GLOBAL PROTECTION AGAINST
LIMITED STRIKES (GPALS)

Global Defense Agalnst Ballistic Misslles With

\\\\\\\\\Q<:~k\\‘:\\\\\\\\\i\\\\\\\\\\\\\\\
N\

X

N
=

Natlonal Defense Agalﬁst
Strategic Ballistlc Misslles

Defense Against
Theater / Tactical Ballistic Missiies

Jm-22119P £ 021002



PARADIGMS

« Space Weapon
- Militarization Of Space
- Ops Requirement
- Space Debris

« Autonomous Operation
- Current Satellite Operations
- Impact On Current Systems
- Collision Avoidance

» Mass Produced Satellite

- Affordability
- Reliability

|m-23843 1013192
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BRILLIANT PEBBLES FUNCTIONALITY

Detect: Detect And Track Booster / PBV / RV

Control: Upon Release Authority (From
Man-In-The-Loop), Guides ltself To Target

Engage: Hit-To-Kill Interceptor

Support: Built In Support System (Power, Cooling,
Navigation, Computing, etc.)

[ Perform Many Functions On a Single

B DR o B e e R R O e DA OO i op e pes
S e e A, M N T B
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MARTIN MARIETTA BRILLIANT
PEBBLES LIFE JACKET

Solar Panel \.— Integrated

Electronics

Power

Distribution Unit Magnetometer

V-band Antenna Reaction Wheels

Battery

MU

: i Startracker
fe /
W :I;\':z % /z?‘ ;&' ,‘ka“ (<
Y

V-band
Transmitter /
Receiver

Magnetic Torquer

ACS Thrusters

Surveillance Suite
Interceptor

jm-19456 / 122001



MARTIN MARIETTA BRILLIANT

PEBBLES INTERCEPTOR
Drop Stage Drop Stage Drop Stage Drop Stage Drop
Oxidizer Tank Divert Engine Pressure Tank Fuel Tank Stage ACS

Thrusters

KKV Oxidizer Tank

KKV ACS Thrusters

Comm Receiver

Seeker

LIDAR
Transmitter

KKYV Divert Drop Stage

KKV Fuel Tank Engine Axlal Engine

jm-19457 7 122091



TRW BRILLIANT PEBBLES
LIFE JACKET

Laser Comm Laser Comm
GPS Pan/ Tiit Recelver
Recelver (Two Places) (Eight Places)

-

STAR

Tracker Solar Array Drive

Assemby

Interceptor Vehicle

Equipment Panel/

Radiators Graphite

Thermoplastic
Structure

Rad-hard Electronics /
Processors

» SWIR/MWIR / VIS
Survelllance Sensor

» Ops Mirror

+ Long-life Cryocooler

Removable Battery
Pack

jm-19463/ 112191



TRW BRILLIANT PEBBLES
INTERCEPTOR

BP ACS
Thrusters

Carbon-carbon
Nozzle

Booster Propulsion
Laser Comm

Receiver \

ACS Thrusters

Lithium Thionyl
Chloride Long-life Battery
(Chemical Stored On Life Jacket)

A Lightweight HDMI Electronics

KKV Propulsion- N5, O4/NoH,4

IFOG IMU

MW /LWIR/ Vis

Jm-19464 7 112191



AGENDA

» Space Based Interceptor Evolution

« Acquisition Strategy

» Test Program
* Programmatics
« Congressional Issues / Treaty Compliance

e Summary

Jm-23772 { (12892



ACQUISITION OBJECTIVES

Streamlined Acquisition
"Fly Before Buy" Through Test Vehicles
Encourage Industrial Innovation

No Specifications Until EMD, Then Carefully
Tailored

Develop, Demonstrate And Produce |
1-10K Brllllant Pebbles

B R S e e

[m-3990 7 072991



ACQUISITION STRATEGY

« Concept Definition

« Pre-EMD Program Features

« EMD / Production

jm-5551d 7 091091



AGENDA

- Space Based Interceptor Evolution

« Acquisition Strategy

» Test Program
* Programmatics
« Congressional Issues / Treaty Compliance

« Summary

jm-23773 1012892



FLIGHT TEST PROGRAM

. LLNL Leads For Flight Experiments 1-4 (Through 1992)

- Pre-EMD Contractors Become Observers On These
Experiments

- TRW And Martin Marietta Lead Beginning With BP-1T
And BP-1M

- LLNL Advises Industry

- LLNL Continues Critical Technical Development

Jm-12668 /011392



LLNL PHASE Il EXPERIMENT
CONFIGURATION

(Flight Experiments 3 And 4)

250~
l. Impact 1400 km Downrange
Probe
200
E. Separate Probe &S ﬂ._lntercept (FE - 4 And 5)
@G. Orbus
— 03 Burn / Track
i‘E_, 150 7 F. Beacon On
% { Launch
3 1 Vehicle
-
=
< 100}
ARIES |
507
|
i
1
H A. Vehicle Launch
(134 | | | | | | ] 1 |
0 50 100 150 200 250 300 350 400 450

+ Optional Time (sec)

74220 1 011392



USNS Redstone
CARLOS

1M MISSION

BP

Command
Destruct

jr-133570 /101094



AGENDA

» Space Based Interceptor Evolution
« Acquisition Strategy

« Test Program

* Programmatics
» Congressional Issues / Treaty Compliance

« Summary

im-23774 / 012892



Program Milestones

Concept Definition

Pre-EMD

EMD
Production

Contractor Tests

LLNL /UGT
Experiments

BP PROGRAM SCHEDULE

FY 96|FY 97|FY 98|FY 99|FY 00

FY 90|FY 91|FY 92 |FY 93|FY 94|FY 95

FY 01|FY 02(FY 03 g,

B B 3 T DI o R L T S AR PR AN L
MS It LRIP MS Il
6 Contractors
MMC A FAY
TRW A A
SRR SDR PDR
A
A
CDR LRIP
O Slart I §
Ground Test O
' Hover 4
Fr1_ | Fr2 Fﬁ FT 3 .
AY 7
Flight mmc|A A AM 8-10/ Design 0O O 10/ Yr
Test TRWIA A AA 10s Orbital
Hover / FT-2 \
FT-1 FT-3
FE3 FE4
A A A A A JA A A
FE1 FE2 | Mighty  Mineral Minstrel DIDO
Huntets Uncle Wagon Yamn Shield
Trophy

19472 / (120692



PROGRAM MILESTONES

FY 91
» LLNL Flight Tests 1, 2

» Concept Development Phase Ended, Down Selection For
Pre-EMD

* Pre-EMD Contracts Initiaied
+ GPALS DAB-GPALS Management Strategy
FY 92
« GPALS DAB-GMD Baseline Approval
* SRR
* LLNL Flight Test 3
FY 93
« BP Contractor Pre-EMD Flight Experiment BP-1M
« LLNL Flight Test 4
- SDR

-T2/ 0206592



BP PROGRAM PARTNERS -
ROLES AND RESPONSIBILITIES

« SDIO
- Manage
- Integrate
- Risk Mitigation

« Services
- Army Support To Test Program
- Air Force Operating Locations And Continuous
Technical Support

« LLNL
- Initial Concept
- Functional Concept Feasibility (Flight Experiments)
- Selected Component Technology Innovations
-~ Technical Advisor

 Industry
- Complete Detailed Design
- Ground And Flight Testing Of Detailed Design
- Producibility / Manufacturing Technology
- Balance Performance, Producibility, Operability,
Supportability, Affordability And Schedule

Jm-16534 / 051481



PRE-EMD CONTRACTORS

Contractors City State
Martin Marletta - Prime Denver Co
IBM Manassas VA
Mission Research Corporation Colorado Springs Cco
Aerojet Propulsion Division Sacramento CA
Litton Woodland Hilis CA
Stanford Telecommunications Reston VA
OCA Garden Grove CA
LIRIS Lexington MA
MDESC St. Louis MO
Eagle Picher Joplin MO
Babcock Orange CA
Courtaids Bennington vT
AOIl Rolling Hills Estate CA
OEA Aurora CA
Hi-Shear Torrance CA
Wittaker Hollister CA

Contractors City State
TRW - Prime Redondo Beach CA
Hughes Aircraft El Segundo CA
Defense System, Inc Vienna VA
Photon Research Association - San Diego CA
Mission Research Corporation Santa Barbara CA
SPARTA Laguna Hills CA
Prairie View A&M Prairie View TX
Alliance Infonet Costa Mesa CA
Applied Technology Association Mountain View CA
Sun Computers Carson CA
Frontier Electronics Stillwater OK
Romallo Tool & Die Torrance CA
Sloane Company Sun Valley CA
Spaceonics Industrial, Inc Harbor City CA
Webber Cable & Electronics Cerritos - CA
Bob Lewis Machine Gardena CA
Omega Engineering, Inc Stanford CcT
C.W. Swift & Assoclates Van Nuys CA
LSI Logic Milpitas CA
Ward / Davis Redondo Beach CA

Lambda Novatronics, Inc
Qualcom

London Engineering
Precision Bearing Center

Del Rey Beach FL
San Diego CA
Gardena ' CA
West Lebanon NH

17043 7 021262



. We Are Looking For Technologies To Support Our Risk Mitigation
Program That Are
- Extremely Lightweight
- Robust
_ Survivable In A Space Environment With High Reliability
- Requires Low Input Power
- Readily Available

. Specific Areas Of Interest
- High Resolution Long Wave Infrared (LWIR)
- 60 GHz Communications
- Laser Communications
- Cryocooler
- Laser Imaging, Detection, And Ranging (LIDAR)
- Solar Power |
- Long Life Batteries
_ Inertial Measurement Unit

jm-24712 / 022792



RISK MANAGEMENT POINTS
OF CONTACT

Martin Marietta Strategic Defense Systems
Attn: Ms. Kathy Tobey Ms: F4066

P.O. Box 179

Denver, CO 80201

Telephone Number (303) 971-3598

TRW Military Space System Divisions
Attn: Mr. Norm Hollinger

One Space Park

Redondo Beach, CA 90278
Telephone Number (213) 814-9169

Lawrence Livermore National Laboratory
Attn: Mr. Nick Collella

P.O. Box 808

Livermore, CA 94550

Telephone Number (510) 423-8452

Department Of Defense

Strategic Defense Initiative Organization
Attn: CPT W. Russell Hall

The Pentagon

Washington, D.C. 20301-7100
Telephone Number (703) 693-1612

jm-24743 1 022792



AGENDA

- Space Based Interceptor Evolution
« Acquisition Strategy

» Test Program

« Programmatics

« Congressional Issues / Treaty Compliance

« Summary

jm-23775 1 012092



1992 CONGRESSIONAL. ISSUES

- Keeping Brilliant Pebbles In Research And
Development Phase

« ABM Treaty Compliance For BP Testing

« Cooperative Funding From Allies

We Are Fully Compliant With The 1991
Missile Defense Act And ABM Treaty.

Jm-23445 / 022792



et e,

« Space Based Interceptor Evolution

. Acquigition Strategy
. Test Program
. Programmatics

. Congressional Issues / Treaty Compliance

Summary

|m-23776 1 012892



SUMMARY

World Of Opportunity - Areas To Solicit

« MMC, TRW
- Provide Positive Contributions In The
Areas Of Cost And Weight Reduction,
Effectiveness And Producibility

« Government
- Provide Risk Mitigation And Enabling
Technology

» TASC, BDM

- Provide Program Management Support In
Areas Of Systems Integration, Resource
Management And Test And Evaluation

jrm-24081 / 021192
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STRATEGIC DEFENSE INITIATIVE

Advance Planning Briefing
For Industry

2 MAR 92

COL Carl E. Drewes, USA
Director, National Missile Defense Segment
Strategic Defense Initiative Organization

jm-23781b /022892




TOPICS

-+ 1991 Missile Defense Act
(Limited Defense System)

- National Missile Defense (NMD) Architecture
 Planned Growth Path
» Program Strategy

» Schedules

- Critical Factors For Deployment

- » Summary

jm-23782 1 021692



MISSILE DEFENSE ACT OF 1991

Missile Defense Goal Of The United States

+ It Is The Goal Of The United States To .

- Deploy An Antiballistic Missile System, Including One Or An
Adequate Additional Number Of Antiballistic Missile Sites
And Space Based Sensors, That Is Capable Of Providing A

Highly Effective Defense Of The United States Against
Limited Attacks Of Ballistic Missiles

- Maintain Strategic Stability

- Provide 'Highly Effective Theater Missile Defenses (T MDs)
To Forward Deployed And Expeditionary Elements Of The

Armed Forces Of The United States And To Friends And
Allies Of The United States

JM-22575 1 022692



1991 MISSILE DEFENSE ACT
LIMITED DEFENSE SYSTEM

"+ Design To Protect The United States Agamst
Limited Ballistic Missile Threals

- Accidental Or Unauthorized Launches
- Third World Attacks

 Develop For Deployment a
- Cost Effeclive
- Operationally Effective
- ABM Treaty Compliant

« Antiballistic Missile System At A Single Site As
The Initial Step Toward Deployment Of A Highly
Effective Antiballistic Missile System

By The Earliest Date Allowed By The Availability
Of Appropriate Technology Or By FY 96

Jm- 1976207 120191




NATIONAL MISSILE DEFENSE
ARCHITECTURE

Goal: Highly Effective Defense Of The U.S. Against Limited Attacks of
Ballistic Missiles — Consistent Wilh Strategic Stability

Initial Site Defense System Limited Defense Sysiem With Space Based Interceptors
(FY 96 - 97) (FY 98 - 02) (FY 00 - 03)
lnl“al NMD %D BE ﬁb . BE BE
Alaska NMD GPALS
BP i

ND : b ? By
(GBI) Ground Based Interceptor (BE) Brilliant Eyes ‘ {NMD) Natlonal Misslle Defense
(GBR) Ground Based Radar ( XC ) Missile Defense Site (BP) Brilllant Pebbles

Jm-22210G ro13192



NMD ARCHITECTURE

Brilliant Eyes

— -
a
LTS EEPR TN F DA LA B e

—

S~ § Reenlry.Vehlﬂes
’ - (RV) & Decoys -7
) ) e Post-boost &g
y / Vehicle X
(PBY)

e

Jm-14224C 1 013092



Current Warning
Architecture

Inftial NMD Segment
Architecture

Communications
Satelllte

NMD Battle
Manager

nsolidated
Command
Center

Direct NMD
Operations

(Colorado Springs)

T

B X N

Perform
Engagements

J
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NMD COMMAND AND CONTROL
STRUCTURE

5 L L e p——

USSPACECOM - Consolidated Command Center (CCC)

TMD Interiace

L _

Space Space Force

Space Force Space
Control Enhancement

Application Support

intel Alr Delense

eibotl

) ----------l-lI---.-.....II-..---I------.-..-..-.II.---

] L K : BE
H . : :: ! G ; :-.‘ T . Element Element
‘Ground-based Ground-based Ground-bAsed Ground-based Ground-based Ground-based
Weapon Elements Weapon & Sensor Weapon & Sensor Weapon & Sensor Weapon & Sensor  Wespon & Sensor
Elements Elemenis Elements Elements Eloments
Warflghting Executlon & Termination USCINCSPACE Support To TMD

‘- PR s EERTAT NS . Mon'lor BMD Employmar“

[m-24732 / 022702



INITIAL NMD COMMAND AND CONTROL
STRUCTURE

USSPACECOM - Consolldated Command Center

Space Space Force
Control Enhancement

Space Force Space
Applicati Support

B "1 tniilal BMDOC

Intel

Alr Defense

s Warfighting Execution &
Termination

GF Area Elements |

..... Monltor BMD Employment

Jm-18050h /022492



WHY INITIAL NMD DEPLOYMENT 2

* Responds To The 1991 Missile Defense Act

* Protects Most Of U.S.A. Against Certain Limited, Accidental,
And Unauthorized Ballistic Missile Strikes

* Provides USSPACECOM An Operatlonal And A Training
Capability

* Provides Evolutlonary First Step Toward The Objective
GPALS Deployment

* Provides And Maintains Strategic Stability

M- 19775c £ 030202



GBI Launch

GBR

T e~
gl

TS

Operallons
Center

Ground Entry
Point

INITIAL NMD TEST SCENARIO

BE (Dem / Val)

Communications
Relay
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PLANNED NMD GROWTH
PATH TO GPALS

Open Architecture For GPALS

Pre-planned Product Improvements

Interceptor Block Upgrades
- Advanced Discrimination Capability
- Endoatmospheric Capability

Brilliant Eyes

Brilliant Pebbles

GPALS Integration (TMD + NMD + GMD)

Im-19774 1021802



NMD PROGRAM STRATEGY

« Core Strategy
- Deploy Initial Site And Buiid On It
- Continue On Full Deployment Path

- Maintain Options To Respond To Uncertain Future
With A Robust Technology Base Program

- Maintain Consistency With Evolving National And
International Policies And Constraints

pm-23783 / 021892



PROBLEM ANALYSIS

Acquisition Strategy For Initial GPALS / NMD Deployment

Issue

« How Should Acquisition Milestones And Phases Be Structured For The GPALS Elements
That Will Be Deployed In FY 97 To Meet The 1991 Missile Defense Act Mandate?

Impacts -

« Executlon Of Defense Acquisition Management Policies And Procedures (DoDl 5000.2)s
+ Provisions And Requirements In GBI, GBR, And C 2E Procurement Packages
» FY 94 - 99 POM / Color Of Money

Solution

+ Focus System Designs On Suitability, Testability, Producibility, And Supportability For

Initial Deployment, And Adaptability For Incremental Growth To Meet Objective GPALS And
Uncertain Future

« Insist The Most Mature Technology Be Used To Meet GPALS Effectivity #1 (LOC)
Requirements

» Conduct Enhancing Technology Developments / Demonstrations In Parallel With System
Development For Infusion As Block Changes

« Fund Advanced Development And Initial Deployment Units With 6.3 Dollars. Fund Fixes,
Follow-on Testing, And Upgrades Necessary For Initial Deployment Units To Meet GPALS
Effectivity #1 With 6.3 Dollars. Fund System Development And Fix Level Il Engineering

Documentation For GPALS Effectivities #2 Thru N With 6.4 Doltars. Fund Follow-on
Deployment (LRIP / Production) With Procurement Dollars

¥m-24159a / 030292



NMD ARCHITECTURE

Brilliant Eyes Defense Against Strategic Ballistic Missiles |} Brilliant Eyes

— - -
A R N B

. ﬁb
- Eey R .'
.l o Heenlry Vehicles _ f"“u‘_ |
, :x“ ~ (RV) & Decoys Ve - \ . :
s . -7 Post-boost '
S ¥ ‘ Vehicle \%}.‘»\ :

J-14224F 1 022892



BRILLIANT EYES |
PROGRAM SCHEDULE

BE Dem / Val

BE EMD

. [m-21619a f 022092
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NMD-GBR SCHEDULE

Fiscal Year 92 93 94 95 96 97 98 99 00 0t 02 03
MS Il /LRIP MS Il
A
Arrive] USAKA FTV Comp
USAKA Dem / Val Requirements/ | cpg | USAKA|  Remsdy ExtendedOps
Radar (GBR-T) Design AN NIaT A A
|

SysCDR ArrlveSite1  EOC
Site 1 Dem / Val Radar | Requlrements / Dasign A A 18T A Extende-cl Opeoratlons
Site 2 Prod Radar *
Slte 3 Prod Radar AN
Site 4 Prod Radar FA
Site 5 Prod Radar FAN FAY

1 |

2431307 030202
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GROUND BASED INTERCEPTOR PROGRAM SCHEDULE

A

Slte Construction

Flight Testing

92 93 94 95 96 97 98 99
Functional Tech Valldation mfc
(Optlon)
ERIS | KITE2A KITE3
Al A
KITE
]
Endo Tech Efforts b
Dem / Val | Advanced Discrimination TechEffort &
GBI-X Daslg;l / Brass Boards
| 'Optlons Assessment Phase
Dem/Val/EMD /Production| RFPA 1A PORA | cor A
GBI Pirlme Systems Contract E
LRIP
Tactical Support ¥
. Open
Competition
Site Planning Addlilonal She

R+D Contract (P21

/\ Block Upgrade Declslon

)

=L

jm-23807a /030292




OPTIONS ASSESSMENT FOR GBI

* GBI Must Meet NMD Segment Effectivity Performance Requirements

* Deployable Exo Interceptor At GF, Upgradable To Full Operational
Capability Later .

« GBI/ NMD Options
- Options For Exo GBI In FY 97
~ Development
— Fabrication
— Test
— Integration
— Production
~ Deployment
- Options That Improve NMD Requirements Documents
— Industry Perspective On Critical Requirements
— Allocations Between GBI And NMD Segment
- Options For GBI Performance Enhancement
— Risk Reduction
— Approach For Technology Infusion To Meet Full Operational
Capability

m-24737a 1 022792



GBI OPTIONS ASSESSMENT

Activity FY 92 FY 93
FEB | MAR | APR | MAY | yuN | wuL | aua | sep | oct | nov | peEC | JAN

Release CBD Notice AW

Release Options RFP
Industry Proposal Prep

Evaluate / Negotlate

a@w
@ [>w
=

Award Options Contract

>
P P

Options Assessment
Phase

Release Draft GBI RFP A
OSD Review . Al __A

Release GBI RFP

A
4 20
Industry Proposal Prep ,

Evaluate Proposal

psb

il
Negotiate A

Awsrd GBI Contract A

Jm-24151 7 022892




USSPACECOM Reviews (SWAAT)

| A28

GPALS BM/C30ORD

Validate A

NMD ORD

SDIO GPALS / NMD Revlews

J\SDR

ERIS FTV-2/ KITE 2A

A

DAB/SSC

POM
- Base CARDs
- NMD Working Group Changes
-BCE/ICE
= Review (PRB)
- Subission

A5

AT®

A

Congressional Descriptive
Summaries

A°

A1 7

180 Day Report To Congress

NMD / TMD

<
ing

B
P

Submiasion

Im23137a 7030202



CRITICAL FACTORS FOR DEPLOYMENT

« Integration
« Producibility
. Supportability

« Risk Control

23913 / 021892



SYSTEM / SEGMENT INTEGRATION RISK
REDUCTION MEASURES

* Integrated Management Structure

Design For Testing

lterative Design Analyses
- Product Design Specifications
- User's Manuals

Integrated Test Plans
- All Contractor Tests
- All Subcontractor Tests

Fallure Reporting System

Failure Review Board

Uniform Test Reporting |
* Technical Risk Assessment System Integrated With C/ SCSC

 Continuously Test, Analyze, And Fix

10800 £ 030292



)\ NMD ELEMENT CONTRACTS AND SYSTEM /
7  SEGMENT INTEGRATION CONTRACT

« Specification
« Contract Line Rems / Clauses
+ Statement Of Work

* Integrated Master Plan /

Integrated Master Schedule Integrated
Management
« Work Breakdown Structure Structure

» Contract Data Requlfements List
» Technical Performance Measures

» Cost/Schedule Control System

« Award Fee Plan

Jm-24177 1021892



INTEGRATED MANAGEMENT STRUCTURE

Objective: Contractor Plans / Commits To Executable Program;
Contractor Manages To His Plan; Government
Evaluates And Rewards Performance

Requirements

' Functional System Specification
Work Breakdown
Structure (WBS)

Tallored To Development / Manufacturing Process
Qutline Of Entire Program
Single Numbering System (Spec Tree / SOW / IMP / Award Fee Plan)

Statement Of Work (SOW)

Guldance Provided In Request For Proposal
Contraclor Generated

Integrated Master Plan (IMP)

Event Driven Plan
Detalls Significant
Accomplishments

And Success Criterla

Award Fee Plan
Tied To IMP And Accomplishments

238690 / 021892




DEFINITION AND CONTROL OF
SEGMENT DESIGN BASELINE

Operational

Element
Cost/
Performance
Analyses

- ity Plans

And Reports ||

B
E:R
BB

o

Element
A Specs

Requirements . Program
Misslon
-
Document Requirements Document Pm;f::o"
System Requirements
r-- Sagment Document
! Desgrlptlon € - - > GPALS System
. Segment Requirements| <€ - — 3» yste
I CARDs I Document Test Plan
i
TEMP
: Segment €--->
: Representalions Segment A Spec
[
|
Y .
1 T | | i
“oestr |F oystem ] clement ||
Performance i Standards H B Element lnt:Tl:::'e Segment
Analyses |} - Comm quulreme:nls Requirements Final Report
-llity Plans [} - Software ocuments Documents
- Securily

Element
Interface
Control
Drawings

Element
Test Reports

Jm-17343.c / 022092




NMD PRODUCIBILITY

« Integral To The Engineering Process

« Manufacturing Process Qualification =
Design Performance Qualification

« Configuration Control Program
- Product Baseline
- Production Process Baseline
- Subcontractors And Vendors

« Formal Piece Part Control Program

» Defect Control Program

Jm-21641¢ 7013092



NMD SUPPORTABILITY

Logistics Support Analysis

-
Lol :;‘,‘,‘:ﬁ:'::,{,‘:f,’;fj,ﬂ;e"“g Process Supportability Impacts GPALS /
A - Maintenance Concepts (2 vs 3 vs 4 Levels) NMD Operational Availability And
- Bullt-In Test Deslgn Readiness

- Rellabllity Requirements
— Maintainability Requirements
- Supply Support To Meet A,

Bpers
1| Parts

Ao vig

Bpare | 113 | Spare
Parte (1] Furts | B4 | Purie

Manpower And Personnel
» Sklll Requlrements To Be

Spares
* Stockage Allowances

Training & Training Devices

Technical Manuals

Identified Early * Conflguration Conslistency With : Engineered To Optimize
- Operational Requirements - As Bullt Elements + Configuralion Conslistent With Operational Avaliabliity
Documents ' - Technical Manuals - As Bulit Elements * Production Concurrent
- Development Speclfications | * Bulit-In Capabliity For On The Job - Tralning And Tralnlng Devices g;:'t‘g;:’tnem To Reduce
* Limitatlons Factored Into Design Tralning « Verlfication Included In Testing « Transltion To Government

Spares Support

Jm2164% / 013001



RISK ASSESSMENT AND
MITIGATION PROCESS

{

Functional
Requirements

MRD
SRD
ERD |

Requirement
Risks

» Maturity

« Validity

* Verltlability
+ Threat

» Cost
+ Schedule
» Desigh Engineer

Programmatic

System / Segment
Risk Mitigation

+ Sysiem Trades
+ Test And Analyses
« Requirement Change |:

Program Risk

cl

CN

FOM

Y Y
Implementation Implementation
H/WAndS/W Risks

» Technology
» Manufacturing

Acceplable
Risk?

Element / Contractor|}
Risk Mitigation |

» Requirement Changes :
» Develop Programs

s AT o8 55«.;‘_ R R R

Systematic Process For Assessing, Prioritizing And Resolving All Risks Assoclated With The
Definition (Requ!rements) And Implementallon (H/W And S / W) Of The System

i

=
jm-24306 021892
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SUMMARY

* NMD Segment Can Be Deployed Incrementally

* NMD Meets The Initial Deployment Mandate In The 1991 Missile
Defense Act

» Producibility And Supportability Are Key Factors For Fielding
Equipment That Is Suitable, Supportable, And Sustainable By
Military Operators / Maintainers

» NMD Success Depends On User / Developer / Contractor
- Teamwork

J-22547 1013092
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BRILLIANT EYES

Crosslink Crosslink
Antenna Antenna
/ \S _ 6 ¥ -—— Uplink / Downlink Antenna
MWIR / LWIR Sensor P
LWIR Sensor And —/ /

Visible Sensor SWIR / MWIR Sensor

201018/ 112790



BRILLIANT EYES
SPACE BASED SURVEILLANCE SATELLITES

Description ' * Fine Impact Point Prediction

* Weapon / Target Assigniments
Highly Dislributed Inflight Target Updates
Low Earth Orbit Ground Based Sensor Cue
Small, Lightwelght (<450 kg)

Discrimination .-
Narrow Fleld Of View Sensors -

- ‘_. g.o Tt~ =
. SWIR, MWIR, LWIR And Visible e .,.--f-@;:q ‘
Sensors -7 g e 3

— e -

_— o
— N
-_—

Contraciors '

- Lockheed Missiles And Space Company |
- Martin Marletta Corporation ]

* Rockwell International ! '
- TRW, Inc oo

+ Coarse Impact

Polnt Prediction
+ Cluster Commit
To interceptors

* Threat Object Maps

. Kill Assessment + Target Cue From Boost
Phase Sensor Or "Hot Spot”
Survelllance

« Launch Polint Determination

216e 01T




NMD-GBR CONCEPT OF OPERATIONS

+ Autonomous Search Or Cued By Other Sensors

« Bulk Filter / Screen Clusters % Brilliant Eyes gli,c:r::ltﬁes

« Acquisition, Metric Discrimination,
Tracking

- GBI Engagement Operations

- Kill Assessment And

Shoot-Evaluate-Shoot Empty Or Leaking

Clusters

« Cued Or Autonomous Search
+ Interceptor

GBI
— / GBI -
NMD-GBR S=jp= =
o SLBM

.
[m-17740.0 7 022092




GBI

Multi-color
Seeker

-—em mm s Em ms e s am e o

Propulsion
And Reaction
Control

2nd Stage
Avionics

Communications

1st Stage

Launch Site

m-21493 /021892
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THEATER MISSILE DEFENSE

Lnarl
Theater Missile Defense Deputate
Strategic Defense Initiative Organization

jm-13637C / 022792
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TOPICS

Background
Requirements And Threat
Program Organization And Scope
Technical Activities

- System Acquisition

- Architecture And Analyses

- Experimental Support

- Special Projects

Programmatics

jm-182058 7 010292



TERMINOLOGY

« Theater And Tactical Are Used Interchangeably

» Theater Missile Or Tactical Missile Refers Herein
To Ballistic Missiles

fm-20441 7 100191



THEATER MISSILE DEFENSE HISTORY

« 1984 And Subsequent SDIO Charters Included
Authority To Conduct Theater Missile Defense
Research

« SECDEF Guidance In 1986 Directed SDIO To Explore
Specific Ways (lts) Research Can Support NATO
- Extended Air Defense Efforts

 Prior To FY 91, SDIO’s TMD Efforts Were Directed To
Technology Demonstrations And Architecture
Studies

« FY 91 Congressional Direction: Centrally Manage And
Accelerate TMD Efforts

« SDIO Identified As Central DoD Manager For TMD In
November 1990

|m-18219 1 100291



- . . The Navy And Air
Quirements For Tactj i

aclical Ballistic Missile



CONGRESSIONAL DIRECTION

Conference Report On Fy 91 Appropriations

... A U.S. Tactical Ballis
System With The Necessar

Fielded As Soon As Tech
Feasible."

“[Include] As Appropriate . . . The Navy And Air
Force Reamiirmrmmmen — . ot *



PRESIDENTIAL DIRECTION

"...Looking Forward, | Have Directed That The SDI
Program Be Refocused On Providing Protection
From Limited Ballistic Missile Strikes, Whatever
Their Source. Let Us Pursue An SDI Program That
Can Deal With Any Future Threat To The United
States, To Our Forces Overseas And To Our
Friends And Allies."

President George Bush
State Of The Union Address

29 JAN 91

1414187020191



DIRECTION AND GUIDANCE

- Secretary Cheney Statement Before The Senate Armed
Services Committee Feb 21, 1991: "... SDIO Has Been
Charged With Developing Advanced Defensive
Technologies To Deploy Much Improved, Transportable
Theater Missile Defenses Within The Next Five Years"

 Missile Defense Act Of 1991
- "Aggressively Pursue The Development Of A Range Of
Advanced TMD Options, With The Objective Of Down

Selecting And Deploying Such Systems By The
Mid-1990s."

- "...To Achieve The Mid-1990s Deployment Date For A
Theater Missile Defense System, Acceleration Of
Normal Acquisition Process And Procedures Is
Required In Light Of The Very High Priority Of These
Objectives."

jm-22581 7 021152
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TMD FUNCTIONS

Passive Defense |
. Concealment |
» Dispersion
Active Defense » Hardening
« Deception
+ Launch Detection | C3] . Mobility
» Cueing J Integration Of : CMI Defense
» Tier Defense | Information TR
- Launcher RS
- Missiles y '(')"Igee?;?lt(')%'; Of Counterforce Or |
- Radar Attack Operat:ons
- Fire Control ) TI,VID * Find Launchers
. Kill Assessment - Air Defense And Associated
S _ ; « Attack Assessment | Support
R A R R R T N R L L e R Tk T 3
- Battle Management i\ | + Attack Targets

®

jm-18457 1 070381



SDIO's TMD MISSION

Part Of GPALS, But Early Stand-alone Capability

Active Defense And Associated C3I

- Early (Boost Phase) Intercepts

- High-altitude Midcourse Intercepts

- Low Leakage

- Protect Areas (Population) And Assets

Integrate And Balance Among All Pillars

Integrate TMD And Air Defense, Including Cruise
Missile Defense

jm-16909 7 022792
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TOPICS

« Background

= > « Requirements And Threat

Jm-18206 7 120501
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[2

JCS MISSION AREA NEEDS STATEMENT

"Theater Missile"” Includes Ballistic, Cruise, And
Air-To-Surface Types

Protect U.S. Forces, U.S. Allies And Other Important
Countries Includlng Areas Of Vital Interest To The U.S.,
From Theater Missile Attack

Conventional, Chemical, Biological And Nuclear Warheads
Four Mission Areas

Mix Of Land, Air, Sea, And Space Capabilities

C 31 Should Be Incorporated Into Existing Structures

"Defense In Depth” With Multiple Shot Opportunities
C-130 Deployable

~+.No Quantitative Information__ _

jm-182157 120691



TMD THREAT

- » Extent

- Countries With TBMs
- Different TBM Designs
- Existing Launchers

- Existing Missiles

« Characteristics
- Ranges
- Apogees
- Velocities

} 10s

100s
1000s

80 - 3000 km
20 - 150 km

1 -4 km/sec

jm-22055 7121291



EVOLVING BALLISTIC MISSILE CAPABILITY

Netherlands
Lance

Belgium

Lance

S4

France [<ayg
Hades

Pluton

S-3

Germany
Lance
Scud
§8-21

FROG-7

Poland
Scud
FROG-7

Czechoslovakla

Scud
55-21
FROG-7

Libya }-
Al Falah ~
Seud 17 lIsrael
$5-21 & Lance
FROG-7 Jericho |
Jerlcho Il

Brazil
MB/EE

$5-300/ 1000

Argentina
Alacran
Condor 2

Egypt
Badr
Condor 2
Scud
FROG-7

Iraq
Al Abbas
Al Aabed
Condor 2
Scud
Al Husseln
FROG-7

Hungary | | Romanla
Scud Scud
FROG-7 FROG-7 China
M Famlly
CSS-1
CSS-2
CSS-4
7 oo
Bulgaria :
Scud 1North Korea
FROG-7 Scud

L

<’ Yemen Cf
| scud
Sl ss-21
| FROG-7
Pakistan
Saudl Arabla Hatf 1
CcSSs-2 Hatl 2
Iran
South Africa Iran 130
Arnlsion Scud

““““
et

C/ FROG-Y

South Korea
HHK-1

Talwan
Sky Horse

Green Bee

Vietnam
Scud

india
Prithvl
Agni

Afghanistan
Scud

Jm-13168 7120780



FUTURE DEVELOPMENTS AFFECTING
BALLISTIC MISSILE CAPABILITY

Range

Accuracy

Payload
- Warhead
- Packaging

Countermeasures And Decoys

Indigenous Production

[m-14028¢ / 120591
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TMD THREAT WARHEADS CONSIDERED

Bulk High Explosive

High Explosive Submunitions

Bulk Chemical Munition

Chemical Submunition

Bulk Agent Of Biological Origin (ABO)

ABO Submunition

Soviet Nuclear

Third World Nuclear

200707 110491
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Separating Warhead

Fragmenting Booster

Standoff Jammer

Escort Jammer (X-band)
'RCS - B - Matched Decoys

Low RCS RV

IR Decoy / Flares



TOPICS

« Background
« Requirements And Threat

« Program Organization And Scope

Jm-18207 120591
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APPROACH

* Priority To Near-term Improvement Of Active Defense
- Flexible / Modular Approach For Range Of Deployments
- Mature Theater
- Immature Theater
. Multiservice Involvement
+ Activities Across Four Pillars Of TMD
« Scope
- Architecture And Analyses
- Experimental Support
- Acquisition

« International Participation

Jm-18217 / 022792
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SDIO ROLES

! Service Lead .
SDIO Lead '
; Theater Missile Defense
A ,
C Production
MS il
Q :
U EMD
I EY |
S :
| Dem / Val
T wMsi
' Concept _
O Exploration '
N mso >
Demonstrations -
And Experiments :
Architecture & Analyses |
Integration And Balancing

;
i
i
' jm-23881 /022092 ' ’
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Pillar

Category

Active
Defense

c3

AO /CF-

Passive |
Defense |

Architecture
And Analyses

Experimental
Support

System
Acquisition

Special Projects

As Requir

ed

e e

LEio

Jm-23146 / 022792



ROLES

-+ SDIO

- Centfal TMD Manager For DoD

- Source Of Funding

- System Engineering And Program Direction

» Services
- Combat Development
- System Acquisition
- Contracting
- Technology Development

jm-22576 11212901
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ORGANIZATION

STRATEGIC DEFENSE INITIATIVE

2

Deputy: Mr. Snyder

Depulty: Dr. Carlson

SDAALLTP

Deputy: Col Worden

Ass\. Deputy: Mr. Love Assl. Deputy: Dr. Bleach Assl. Depuly: Col Murphy
POF SDG THS TND
Global
Financial || oba Sensor Directed
Mana nt Defense | Enes
geme Segment Technology nergy
Mr. Koval Col Worrell Col Heliz Mr. Grif
POE SDN NC THE
Cost National
Intercepior Test And
Estimaling & Defense Technology Evaluation
Analysis Segment
Mr. Dryden COL Drewes COL Powelt COL Toole
POI SDA THK
System Innovatlve
Informallon Inegration & Key 1] science &
Command &
Systems ontol Technologles Technology
Ms. Litman COL Hecker Mr. Verga Dr. Duston
POC SDY
Planning & Natlonal
Control Test Bed
COL Horn Col Kouts

Laaes

|

] Weapons

~| & Corporale

Director (D) GC
Ambassador Cooper General Counsel
Deputy Director (DD) Mr. Carroll
MG O'Nelll o Small And
Systems Archliect (DA} Disadvaniaged
Business
Mr. Moss
AQ l | E I CcT ] MO 1 ]| |
Acqulsiiion & Internatlonal & Securlty, Intel
. M ’ ]
Misslon Exiernsl Contracls ;nagamem & Counter-
peratlons
Operations Programs measures
Col Collins Dr. Martin Col Stewart Col Caddell Dr. Ward
PO | SD I TN | 10 ]
Deputy For Depuly For Deputy For
Program Strateglc .P eec;:::]l(yﬂ:or Theater Missile
Operatlons Defenses ¥ Defense

|
Deputy: COL Ross
Asst. Deputy: Mr. Israel

DS

Sensors

Col Paylon
DWW

COL Bubb
TDI

System
Integration

Col Ritler

Program Mgmll

Strategy
COL Rlchardson

jm-15054 /020592
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TD MANAGEMENT

OosSD

Director I‘

SDIO

MOAs

Army, Navy,
Air Force

Depuiy For
Theater
Defense

Service
Acquisition
E:=r:itives

PYTIPN

Y

Program
Execulive
Officers

Jr-13174a 7 050401
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NEAR TERM TBMD ACTIVE DEFENSE
BASELINE ARCHITECTURE

2ud Engagement 444 Engagement Space Based
Survelllance
Sensors

To Weapon _
Syslems

PATRIOT  PATRIOT
..

SPY-1 Radar

13 fm-13186.0 F 022092
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FAR TERM TBMD ACTIVE DEFENSE
BASELINE ARCHITECTURE

Space Boased
Brllilani Survelllance Wk
Eye Pebbles 2nd Engagement Sensors o

%

1si Engagement g

THAAD
Syslem

Havy TMD

ot -!-.Mrﬂh— —_

Il im-13186 1 1 022092



KEY STUDIES

Defense Science Board
JASON

Navy Studies

Architecture Integration Study

POET Summer Studies

24131 7021192

t
N



206

DSB / DPB

Upgrade PATRIOT Quickly

Lethality Unknowns Merit Attention

Pursue Advanced System (THAAD And TMD - GBR)

- Consider Heavier Warhead
- Consider Important Navy Role
Space Can Make Contributions

Management Attention Required

Jm-21369 7 102504



POET SUMMER STUDIES

Launch Detection

Midcourse Sensing (BEAMS)

Counterforce

Advanced Technology

|m-24130/ 021192

2%



INTERNATIONAL INTEREST

« Israel
- - Mid East Architecture Analysis
- Arrow / ACES
-ETG/HVG
- Test Bed
- Lethality

« United Kingdom
- Evaluate Theater Strategic Threat
- Cooperative Program In KBS / Al /
Sensors / Test Beds
- UK Architecture Study

-« Japan

- Awareness Of Problem
(WESTPAC)

- PATRIOT Improvements

- MSAM / CHU SAM

- Test Bed Interest

« Germany
- Awareness Of Threat
=~ PATRIOT Improvements / Dual
Mode Seeker
- MSAM CD Studies
- Test Bed Interest
- Lethality / HVG

» France
- Awareness Of Threat
- Developing ASTER With Italy
- Test Bed Interest

- ltaly
- Awareness Of The Threat
- Test Bed Interest
- Developing ASTER With
France

Jr-13109 1 121201
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TOPICS

- Background
- Requirements And Threat
» Program Organization And Scope

- Technical Activities
- System Acquisition
- Architecture And Analyses
- Experimental Support
- Special Projects

jm-18208 / 010392



TOPICS

Background
Requirements And Threat
Program Organization And Scope

Technical Activities
- System Acquisition
- THAAD
- TMD-GBR
— PATRIOT
~ ERINT
— Launch Detection

22579 1 010292
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BASIC PREMISE FOR ACTIVE DEFENSE

« Improvement Of Active Defense Capability Is An
Urgent, High Priority Matter

« Two Tiers Of Active Defense Are Required
- PATRIOT Upgraded, CORPS SAM .
- THAAD (Including TMD - GBR)

« Improved Launch Detection Is Necessary

Jo-16409 1120504
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WHY AN UPPER TIER?

+ High Altitude

- Minimize Chemical Damage

« Large Footprint
- Defense Of Dispersed Assets
- Flexibility Of Deployment
- Reduced Inventory / Force Structure

- Reduced Airlift Requirements

« Long Range
- Multiple Shots (Shoot-look-shoot)
- Higher Overall System P|

jm-18388 / 081291
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- AVIATION WEEK INTERVIEW OF
LT GEN HORNER

"I Underestimated The Political Impact Of the Scud... A
Lousy Weapon, A Terror Weapon"... A Miscalculation...
Defused Only By The Success Of Patriot... Patriot Success
Also has Exposed A Hole In The Allied Arsenal, Patriot Is A
Point Defense Weapon, Areas To Be Defended In Saudi
Arabia Are Concentrated In A Few, Small Clusters. If The
Allied Military Targets Had Been Spread Out, There
"Wouldn't Be Enough Patriots In The World To Defend"
Them All.

In 15 To 20 Years, When Very Accurate Missiles With Mass
Destruction Warheads Are Available To Third-World
Nations, The U.S. Will Need A Regional, Wide Area Air
Defense Force To Duplicate On A Grand Scale The Patriot's
"Pivotal Role Of Defanging" The Scud.

Lt Gen Charles A. Horner,
Commander, U.S. Central Command

Taclical Air Forces
Aviation Week And Space Technology
11 FEB 91

14406 / 021291



« OVERLAY Launch
(Continuous, Detection
Worldwide |
Coverage)

- UPPER TIER

- (High
Altitude, -

« LOWER TIER '

(Asset) PATRIOT

(Maneuver
Forces) (HAWK)

- = mm En R o e we Em R A e Er me e e we Em Em M e m E— mm Em e e e

Tociiay l

1992 1995 _
Near Term
(1996-
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PATRIOT FIRING BATTERY

- Multifunction Phased
Array Radar For
Multilaunching Stations

« Multilaunching Stations
Mission Dependent
(Remote)

+ Manned Engagement
Control Station (ECS)

» Key Support Equipment
- Antenna Mast Group
- Electric Power Plant

Radar - Fiber Optics Links

- Cables

- VHF Radio Data Link

Engagement
Control Station

jm-15884.8 1 0127292



it

PATRIOT GROWTH P

55

ROGRAMS

Configuration 3

« Radar Enhancemesnt
Phase [iI
+ Multimode Seeker
{Fufl Capabiilty}
+ Posliive Identificalion
* Ramote Launch (Phasse i)
« Out-of-sector Launch

Configuration 2

Configuration 1

+ Expanded Weapon Control
Computer

+ Optical Disk
(Embedded Data Recorder)

QRP Configuration

* Remaote Launch {(Phase I)

* Radar Enhancements (QRP)

» Emplacement Enhancements

* Radar Shroud (Ncl A QRP Task)

* Misslle Guldance Enhancements

+ Ballallon Taclical Operator Center
(BTOC) / Informatlon Coordtinallon
Cantrol (ICC) Integration Not QGRP Tesk)

PAC I

Legend

Red - SDIO Funded
Green - Army Funded

+ Battallon Taclical Operations
Center (BTOC)/ informallon
Coordination Control {iCC)
Integrailon

+ Communicatlon Upgrades

« Launch Point Detection

* Maintenence Equipment

+ Mulllmode Seeker
« Improved Propulsion
* Remote Launch (Phase i)
* Improved Launchsr
* Posilive Identification
{Initlal Capsbliiity)
+ Communlcallon Upgrades
« Cotnmunicatlons
Processor
« JTIDS / MSE
{BN And Above)
= Countar-aniiradiation Misalle
* Battalion Taclical Operations
Center {BTOC) / Information
Coordinatlon Control {ICC)
Integration (inktial)
= Passive Emplacement
- Alr Control Ordar (ACO)
Transter
» Radar Enhancemen! Phase Il

Future

Jn-10950¢ / 030492



ERINT-1

. ERINT-1 Will Demonstrate The Hit-to-kill Capability Of A Small,
Low-endoatmospheric Interceptor Concept

« ERINT-1 Will Demonstrate The Integration Of Unique
Technologies
- On-board Active Seeker For Terminal Guidance

- Composite Solid-rocket Motor And Attitude-control Motor
Casing

- Combination Of Aerodynamic And Impulsive Control To
Achieve Hit-to-kill Accuracy

« Achievement Of Program Objectives Will Be Measured In A
~ Series Of Eight Flight Tests

Jm-14185 /040391
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ERINT-1

CONFIGURATION

37

3:1 VON KARMAN RADOME

180 DEG ATTITUDE CONTROL
MOTORS, 12.5 LB-SEC

ONE PIECE RADAR ELECTRONICS
ASSEMBLY

KOROTHERM THERMAL INSULATION

FIBER OPTIC SIGNAL INTERFACE
ACROSS SRAM

AERODYNAMIC MANEUVERING
SYSTEM

LENGTH 4475mm
DIAMETER 255 mm
LAUNCH WEIGHT 303.9 Ky
BUANOUT WEIGHT 1359 Ky

0U-0028
28 JAN 20



CTF1
Alrirame Evaluation
SRM Performance

ERINT-1 FLIGHT TESTS: REVISION B

Autopliot
/
CTF2

Validetion
Misslle Control Capabllities
Inertial Flyout

GTF1

High RCS TBM Surrogate ;Q
Meadium Alt/ Range

GTF2
TBM-surrogate
Simulated Chemical

&

. Stmulated Bulk Submunltions
/ Chemilcal /
MAR Walhaad MAY JUL
Qi @2 [ Q3 Q4 |
FY92
GTF3
Alrbreather
{Drons) qg
High RCS
Low A:Ill Hango/
ocT N\’ N
GTF4 L GTF5 GTFG6
High RCS TBM Surrogate ¢ High RCS High RCS
High ARt/ Range Maneuveting Target Mansetvering Terget
Simulated Bulk Medlum Alt / High Alt/ Range
Chemical Range Slmulated Slmulaled Chemical
Warhead Chemical Submunitions
DEC Submunitions FEB APR
Q1 Q2 ] Q3 Q4 |
FY93

\

Im-20449A 7 120201
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THAAD FEATURES

Endo And Exo-lntercepts

Long Range Capability
IR Seeker

Hit-to-kill

Deployable By C-130

- Engagement Operations (EO) And Force Operations
(FO) Functions In Tactical Operations Center (TOC)

+ Theater Missile Defense - Ground Based Radar
Provides Surveillance / Fire Control For System

« Modular Design Allows Use Of Space Based Assets

jm-19663 / 021692



THAAD ACQUISITION

« Concept Definition -
- Contract Awards For Missile Design In August 1990
— Lockheed Missiles And Space Company

— McDonnell Douglas Space Systems Company
— SPARTA

- Redirected January 1991 To Designh THAAD System
(Missile, Radar, BM/ C3 ) Vice Missile Only
- Redirected May 1991 To Design THAAD Missile,
BM / C3 And Integration With GFE X-Band TMD-GBR
- Contracts End May 1992

« Demonstration And Validation
- RFP Released In January 1992
- Contract Award 4th Quarter FY 92
- Two-fold Purpose
— Prove Concept Ready To Proceed To MS II

— Build Deployable Prototype System For Crisis
Deployment If Necessary

[m-22582 1 021892
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INITIAL THAAD OBJECTIVE

 Build A Dem / Val "Prototype" THAAD Capability By
1996 For Test And Early User Assessment At WSMR

- 40 Missiles With Launchers
- 2 TMD-GBRs
-2 THAAD TOCs

« With Special Support Provisions, This Capability
Could Be Deployed In The Event Of A Crisis Situation

|m-16408a / 021892



THAAD SYSTEM PROGRAM SCHEDULE

FY 92 FY 93 FY 94 FY 85 FY 96 FY 97 FY 98 FY99 | FY00 | FYO1

MS | MS Il LRIP Prog Rev MS il
Program Millestones A JA A A
THAAD Concept
Deflnition Ext

(3 Contractors)
THAAD System
Development
Dem / Val

User Operational
Evaluallon System

40 Misslles With Launchers
2 Radars
2 BM/C3 1 Statlons
Suppott Equipment

TMD-GBR Testbed
UOE Radars (2)

User Operatlonal

Evaluatlon System 0 System Tests
Engineering And oy & Mg Bev
gineering LRIP
Manufacturing % -
Development / LRIP
NOTE: Require Dual Sourcing For ’
EMD Radar Dem / Val Of Critical Components: ZS‘
IOT&E Le., Seeker, Window, Controls And I0T&E
Production Divert, elic' | , Productlon N

jm-23398c / 013092



AIRLIFT COMPARISON:
PATRIOT vs THAAD

Equivalent Coverage
In SW Asia Scenario

Sorties

C-130 Or C-141 Or C-17 Or C-5

PATRIOT

2HQBn And16F/ U -
(512 On-line Missiles,
512 Reload Missiles)

764

461 251

THAAD 2000

THQBn And4F/B 206
(288 On-line Missiles,
288 Reload Missiles)

94

57 40

Note: F/U = PATRIOT Fire Unit (8 Launchers)
F/B = THAAD Firing Battery (9 Launchers)

jm-21196 7 102791
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THEATER MISSILE DEFENSE - GROUND
BASED RADAR (TMD-GBR) h

TMD - GBR e Missions N\
| + Theater Wide Area Defense Providing Horizon

And Volume Search

+ Acquire, Track, And Classlfy Targets From : ’
Mulliple Objects

+ Multiple Target / interceptor Tracking

+ Provide Fire Control To THAAD, Klll Assessment
And Cuelng To PATRIOT / ERINT Underlay

+ Operate In ECM Environment

+ Launch /Impact Polnt Prediclion

: » C-130 Transportable .

: \ Provide BM / C3 Support /

JEXIRENT

ol

"Family Of Radars"

/ Schedule \

FY ,92,93 .94 95 96 97,98 99 00,01 02, |

(] 1 ] L T ) ¥ 1 L T T 1 a

TMD B GBR T Deployable Rad Ls:

wo auRne .

Dem/ Val 5
Antve Read

GBR-T usnuc:\ u;:x‘; }
Dem/Val . _ _ _ _ _ AN I

- Complete :

- \P:jlucllon FAN AN

Im-17801C /022002



GBR PROCUREMENT

« White Sands Range Radar (1994)
« Two Deployable TMD-GBRs (1995)

« GBR-T At Kwajalein (1995)

|m-22577a { 021992
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TOPICS

Background

Requirements And Threat

Program Organization And Scope

Technical Activities
- System Acquisition
- Architecture And Analyses
— Pillars
- Sensors
~ Weapons
— Theaters

Im-18209 / 021192
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LAUNCH DETECTION STUDY
FINDINGS / ACTIONS

* Launch Detection Is Essential For Effeclive TMD

* Current System Is Only Viable Capability For Now Through
Mid To Late 1990s
Action: Promulgate Taclical / Theater Mission Support
Requirements For Launch Deleclion

* Tactical Mission Suppdrt Requirements Fundamentally
Different From Strategic
Action: Implement Dedicated Tactical Processor / Display System

* Revisit Rate Does Not Support Quality Burnout Condition
Determination
Action: Demonstrate Augmentation With High Revisit Rate Sensor

* Timely Delivery Of Launch Detection Dala To Theater Is Mandatory
Action: Promulgate Communication Connectivity, Protocols, And
Formats For TMD

 External Cueing Of Radar / TMD Components Is Very Beneficial To TMD
Performance
Action: Develop / Implement Interfaces For Cueing Data Inputs At
TMD Components

jm-20113 / 120591



TOPICS

Background

Requirements And Threat

Program Organization And Scope

Technical Activities
- System Acquisition
- Architecture And Analyses
- Pillars
- Sensors
— Weapons
— Theaters

jm-18209 / 021192



COUNTERFORCE

* Objective
- Destroy Missiles Before Launch:
Fueling / Arming / Transport, etc.

» Priority
- Very High

« Critical Issues
- Launcher Location Uncertainty
- Decoys
- Rapid Weapon Reaction

- Elements
- Sensors
- Integration / Coordination
- Communications
- Weapons

Jm-16643 7 683091
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COUNTERFORCE CHALLENGES

- Wide Area Search Capability

« All Weather, Day / Night Coverage
- Foliage Penetration |

 Denied Surveillance Areas

 Very Timely Coverage

- Robust Detection And Identification Algorithms For
Fixed And Moving Targets

« Decoys, Camoflage, Masking
. C2 And Fusion Network For Rapid Dissemination Of Data

 Quick Response Weapon System Fly Out And Kill

Jm-20963 7 120591
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C3 I FUNCTIONS

* Integration Of Information (Fusion)
- Intelligence

- Launch Detection

- Relhote Unattended Sensors

- Communication Links

- Satellites / Airborne Sensors

~* Integration And Control Of Operations

- Air Defense And Cruise Missile Defense
- Navy Operations

- Active TMD Defense

- Counterforce

Im-16644 1 100191
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TMD BM/ C3
PROGRAM ASSUMPTIONS

» Theater Missile Defense (TMD) Is An Extension Of
Tactical Air Defense

- TMD BM / C3 Must Integrate With And Capitalize On
Existing Heavy Service Investment In Air Defense
BM/C3

- TMD BM / C3 Should Be Phased In With Air Defense
BM / C3 Upgrades Planned By Services

19483 7 100199



e Objective:

« Measures:
* Note:

» Possible Efforts:

PASSIVE DEFENSE

lmprove Asset Survivability

Concealment, Hardening, Dispersion, Mobility,
Deception

Iraq Used Such Measures To Protect Scud
Launchers

- Laser Sensing Of Chemical
Dispersion After Warhead Destruction

- Study PATRIOT And THAAD Protection
From Attack

- Study Common Techniques For
Self-protection

Jm-18221 7921201
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AIR FORCE PROGRAM

. Active Defense

- DSP Upgrade

- Surveillance Testing

- Architecture And Analysis
« Counterforce

- Studies Of Sensors And Weapons
. C3|

- Included In Active Defense And Counterforce

jm-23809 / 020582



NAVY TMD

« Near Term
- Anti-air Warfare (AAW) Underlay Improvements Consisting
Of AEGIS / SPY-1 Modifications And Improvements To
SM-2 Block IV To Improve Performance In The TBMD Role

« Far Term
- Long-range Endo- And Exo-intercept Capability Using
THAAD Or Navy's Unique Weapon Coupled With
AEGIS / SPY-1 Upgrades

Jm-24639 1 022192



MARINE PROGRAM

- To Provide Limited Area, Highly Mobile TBM Defense For
Marine Corps Operations

- Upgrade OF TPS-59 To Provide Enhanced TBM

Surveillance And Tracking Capability And Make Data
Available On The Net

- Upgrade Of HAWK Launcher To Interface With Digital
Missile

- Provide Guidance And Warhead Enhancements To
HAWK Missile

- Modify High Power llluminating Radar System (HIPIRS)
To Accept TPS-59 Data For Acquisition

- R & D Of Air Defense Command Post To Act As A Node
For Tactical Nets; JTIDS, TADIL-A, TADIL-B

Jm-20443 7 013002
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MIDCOURSE SENSING STUDY ACTIONS

« Initiate Development Of UAV Platform With IR And LADAR
Sensors To Provide:
- Hedge Against Radar Jammers And Penaids
- Substitute For Ground Radars In Rapid Deployment Or
Extension Of TMD Defense Coverage

« Support Mid-90s Deployment Of BE Block I in Order To Provide
Large, Robust Defense Footprints For Theater Area Defense.
BE Design Must Include Adequate Communications To
Support Theater Defense

 Maintain Modularity In The GBR-TMD Development Program In.
Order To Have One Or Two Module (1/8 Or 1/4 Size) Radars To
Support Remote Interceptor Sites For
- Shoot-look-shoot Expansion
- Interceptor Track And Communications
- Rapid Deployment Or Expansion Of TMD To Theaters
- Protection Of Amphibious Landing Area

jm-20116 7 031991
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BRILLIANT EYES CONTRIBUTION TO TMD

 Possible Design
- 18-36 SWIR / MWIR / LWIR Satellites
- Orbit: Medium Altitude, Single Inclination

 Capabilities

- Theater Wide Launch Detection

- Cueing And Possible Pre-radar Commit For
Active Defense

- Global Capablitiy To Support
~ Rapid Deployment Forces
— Deployed Naval ATBM Systems
— Data Gathering

Jm-22053 7 111491



BRILLIANT PEBBLES
CONTRIBUTION TO TMD

 Possible Design
- 500 SWIR / MWIR / H-T-K Satellites
- Orbits: Low Altitude; Multiple Inclinations

« Capabilities
- Global Launch Detection

~ Global Weapons Capability Against TBMs Of Over
500 km Range

- Global Surveillance Support Similar To‘ Brilliant Eyes

Jm-22054 1111491
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CORPS SAM

Protection Of Mobile Forces

Capable Against Aircraft, Cruise Missiles And TBMs

Replacement For HAWK
- Airlift Deployability
- Maneuverability
- Reload
- Firepower

May Involve Allies

Concept Definition Studies In FY 92 And FY 93, MS |
In FY 93; 10C Beyond 2000

Jm17053 7111391
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TMD ADVANCED TECHNOLOGY REVIEW
FINDINGS / ACTIONS

- Airborne Laser Offers Grealest Polential For Boost Phase
Intercept, But
- Propagation And Lethality Are Major Uncertainties
- Cost, Packaging, Major System Trades Must Be Done
Action: Emphasize Propagation and Lethality
Measurements And Modeling; Support
Concept Definition Studies

« Hypervelocity Gun And Projectiles (HVG&P) - Good
Candidate For "Cheap Shot" Cluster Kill And Terminal
Defense Of High Value Targets
Action: Focus HVG&P On Cluster Kill And Deployability

« Airborne LADAR Can Provide High Quality Tracking To
Support Extended Surveillance, Discrimination And Kill
Assessment, And Cluster Kill / Fire Control For HVG & P
Action: Develop Operational Concept For Inplementing

Airborne LADAR, Including Identification Of
Airborne Platform And Flight Paths, Message Flow
And Communication Links, And Command And
Control Procedures

Jm-201127 110891

65



66

?) THEATER DEFENSE - ARCHITECTURE

STUDIES

[} L L J [ ] L J *® L ]

BILATERAL

United Kingdom
Israel

Candidate Architectures
Mission Requirements
Critical Technology Issues
Effectiveness Analysis
Life Cycle Cost Analysis
Basing Analysis

System Balancing

TMDAS WESTPAC

CoSyDe LTV
SNIA MHI
MBB

Hughes
LTV

PRODUCTS

- Detailed System Requirements
Interface Requirements

BM / C3 Requirements
Technology Plan

Development Plan

Operational Concepts

jm-5648 1 020591



» Develop A BMD System To Protect Weslern Europe

» ldentlly Threal Excurstons And Evaluate
Architecture Sensitivitles

» Examine Synergism Between European BMD/ TMD
Archlteclures And U. S. Strategic Delense System

+ Coordinate U.S. / UK Jolnt Programs

Refocus On GPALS Environment

Midcourse And Endo Discrimination

Robustness Of Endo Defenses

interceptor Configurations And Tler Balance

Cost-eﬂécllveness

Objectives )

Issues Y

R Reaa s il

ki

=
£
=
%
w
."-33
i
%
B
%
w
)
k:
b

BT Raem s ot B e P R e R e
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UK ARCHITECTURE STUDY

Task Description

« Develop Representiative Threals And Scenarlos
+ Provide Simulation And Modeling Capability
« Develop And Evaluate Candidate Archlitectures
+ Assess Interoperabllity Of Defense Systems

ldenilfy Means Of Enhancing Interoperabifity

Assess Architectural Relevance Of U.S./ UK Joint |
Programs 6

T

T A AN TR Ty S M

Contractor Team

+ Contract Managed By USASDC

« UK MOD / SDIPO
- Siemens Plessey Defence Systems (Prime)
- British Aerospace Corp.
- Hunling Englineering L.td.
- PA Defence Systems
- Data Sclences

jm-17163/ 100191
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WESTPAC ARCHITECTURE STUDY

. -
«*':

ny 0 5

« Objective
- To Provide USCINCPAC And WESTPAC Commanders Wlth
Vehicle To Study TMD
- To Provide GOJ Insight To TMD Needs For JDF; Foundation
For Testbed
- To Provide SDIO / TD Insight Into WESTPAC Special
Requirements

« Two Teams
- Japanese Perspective: Mitsubishi Heavy Industries And SAIC
- U.S. Perspective' LTV And Kawasaki Heavy Industries

. Three-phase Program
- FY 89: Defense Of Japan Against Conventional Missile Threat
- FY 90: Defense Of Japan Against Non-conventional Missile

Threat
- FY 91: Defense Of 1000 n.m. Radius Around Japan And Initial
Excursions Into Korea And Other Asian Partners

« No Direct Government Of Japan Involvement

Jm-18222 7 671291



ISRAELI ARCHITECTURE STUDY

« US-GOI Contract, Initiated In 1986 With
WALES, Inc. Assisting GOI

- Looks At Middle East Region Focusing On
Chemical Threat And Israeli Technology

+ Includes System Engineering And Integration
With Other US-GOI Joint Efforts

Jm-18223 7071091
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TOPICS

Background
Requirements And Threat
Program Organization And Scope

Technical Activities
- System Acquisition
- Architecture And Analyses
- Experimental Support
— Test Beds
— Lethality
— CM / Discrimination
— Experiments

Jm-18210 /010392
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THEATER TEST BEDS

 Objective
- Provide Common Analysis Tools To Support Resolution Of
Extended Air Defense (EAD) Issues Related To The
Following Areas
— Theater Level System Requirements, Architectures,
Force Structures, And Operational Concepts
— Doctrine And Battle Planning
— Mix And Interaction Of Various Weapon Systems
— System Integration, Interoperability And Interface
~ Technology Applications To Systems And Concepts
— Wargaming, Live Exercise Preparation And Evaluation,
And Training

« Activities
- EADSIM
- EADTB
- EADTB - UK Node
- Israeli Test Bed

m-169107 012792
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EADTB DEVELOPMENT

Hughes
\ - | |
‘ U.S. Primary Foreign
Subcontractors Subcontractor Subcontractors
I
| Vanguard TRW - MBB
- CACI | COSYDE
1 Quantum 1 Ferranti
: GRC CAS
1 Vendors | Alenia

Calendar Year !

1989 1990 1991 1992 1993 §

. . T Node Operatignal {
Ma or System Soltware ¢
jor Milestones @ e @spean @LIC pe.o 6\ §-,
User Requirements [ Define | ! HSV Bllss  Option
Software |  Design, Prolot;pa, &Code | Test | ’:
! :

U.S- NOde PI‘EPaI‘aﬁOI‘I Iﬁurvey ] IModIllcal!on[ lmlall] ij
System Test [_Plens N Test | *‘
. 1 Declslon t
Optional Nodes v O {
: S R T T o e B R BT DA

Jm-169127 053191
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Objectives

« Extend UK Alr Defense Tesl Bed To Evaluate
TMD Issues

» Create EADTB Node Capable Of Stand-alone
Operatlons And Networking With Other
Nodes

+ Develop Common And UK-unique High
Fidelity Models

« CONVEX C220 Inslalled - Operational

» SIMBOX 2 Framework Operatlonal
» DISCON 2 Prototype Operational

» Terminal Tler Experiment Deflned
- Software In Development

558 T S 2 P N T SRR TR R TR R R A IR AR BRI A R AR AR T

UK TEST BED

(- Program Description

- Joint Program With Shared Costs
(US 52%, UK 48%) SEP 88 - SEP 92

» Develop SIMBOX2/DISCON2 In Ada
+ Enhance SIMBOX2/DISCON2 For TMD

« Creale Librarles Of Models To Satlisfy Initial
Terminal Tler Experiment

« Deslgn, Implement, Execute, And Analyze
Experiment

‘:f
"
A = b T S VA S P e e e,
A B o R R R D S D A A S T I R s

Contractor Team

» LOA Belween USASDC And UK Defense
Research Agency Eleclronics Dlvision, Effort
Contracted To

- Data Sclences

- Hunting Englneering

T e e T T T

jm-17167 / 100191
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ISRAELI TEST BED

4 Objectives

* Provide Israeli And U.S. Capability For
Evaluating TMD Architecture Concepts in The
Middle East

* Support Evaluation Of Key Technologies To
TMD

* Provide Resolution of Critical
Man-In-The-Loop Issues

4 Task Description ' \_

« Cooperatlve Venture Of U.S. And Israell
Governments
- Develop Stand-alone Test Bed Unique To
Israeli Environment
- Evaluate Middle East Misslle Defense
Deslgns And BM / C3 Agalinst Defined
Threats :
- Include Man-in-the-loop And b
Hardware-In-the-loop Mechanisms :
- » Funding: U.S., 72%; GOI 28%
+ Experiments identified For Joint And Unllateral

Participation

4 . Status
* Tadiran Contract Awarded June 1989

* Detailed Deslgn Satisfactorily Reviewed
* Coding And Unit Testing Being Completed
* Integration Efforts Initiated

» Computer Hardware Selected

* Facility Location Selected (Tadiran)

R R %

Contractor Team

* USASDC (Executing Agent)
* Tadiran (Prime)

- ELTA

- Contahal

- Rafael (GOl Armament Authority)
- Advanced Technology, Lid (ATL)

T BTt
AR

im-17170 7 0127¢2




LETHALITY SUMMARY

« Hit-to-Kill, From A Lethality Perspéctive, Is The Most
Promising Concept For Negalion Of Stressing Threats

» Hit-to-Kill Can Be Achieved

Jm-18314 7081201
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LETHALITY

* Priority Item
. Three-pronged Risk Reduction Approach
- Detailed Simulations
- Early Sub-scale And Full-scale Ground Tests (FY 91-93)

- Flight Tests With Broad Speclrum Of Threat
Warheads (FY 92-94)

« Funding
- FY 90 $2.7M
- FY 91 $10.0M

- FY 92 $30.0M
- FY 93 $30.0M

Jen-18226 1 00194
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KEY LETHALITY ISSUES

 Hit-to-Kill

- Guidance Accuracy
— Response Time
— Seeker Noise / Bore Sight Errors
-- Active Seeker Cooling Effects

- Target Uncertainlies
— Warhead Type / Design
— Tumbling / Breakup
— Countermeasures

~ Aimpoint Selection
—~ Seeker Resolution
— Aimpoint Algorithms

« Intercept Altitude
- Endo Hit-to-Kili

« Warhead Lethality
- Canister Submunitions

Jm-20069 / 100191



HISTORY OF HIT-TO-KILL

« Homing Overlay Experiment (HOE)
- Demonstrated ~0.5 m Miss (Exo)
— =5 km / sec

« Miniature Homing Vehicle (MHV) (U.S. Anti Satellite
Weapon (ASAT))
- Demonstrated <1 m Miss (Exo)
— =5 km / sec

- Flexible Lightweight Agile Guided Experiment
(FLAGE)
- Demonstrated ~0.3 m Miss (Endo)
— =3 km / sec

« Exoatmospheric Reentry Vehicle Intercept System
(ERIS)
- Demonstrated ~0.3 m Miss (Exo)
— ~5 km / sec

jm-19313 /012792
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DISCRIMINATION FLIGHT
TEST PROGRAM

STAR
Criterla
\L LDS
Threat CM TMD Flight Countermeasurel Survelllance

Prioritization |

Test Program

Model
Development

Test Bed —

Pass
Performance |-

|

» Weapon Models
- Radar Models

|

+ Weaponh Systems
« Radar Systems

Fall

jm-23890 7 020592
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END-TO-END KILL ASSESSMENT STUDY

Objective: - Review And Analyze End-to-end Effectiveness Of
TMD Weapons Systems, Linking Engagement
And Lethalily Models And Experimental Data

Organization: « SDIO Organized, POET Led, Service Participation

Schedule: « Kick-off — January 1992
+ Preliminary Recommendation - July 1992
+ Final Report — October 1992
Products: « Assessment Of Current Knowledge Of TMD

Weapon System Effectiveness

« Recommendation Of Models, Algorithm And
Methodologies Which Should Be Used In
Effectiveness Analysis

+ Recommendations For Associated FY 93 TMD
Programs And Aclivilies

23520 7 012202
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EXPERIMENTS :

Il TSR

Remote
Launcher
Farm

-
-k
kT S AP Al

Aerojet Tactical
Surveillance Demo

Westinghouse Advanced Expert

Plessey Mesar Trials With
Missile Tracker (EMT) Demo IBM Passive Sensor System

Adaptive Nulling Demo

jm-11624 / 012782



INVITE, SHOW AND TEST (IST)
BROAD AREA ANNOUNCEMENT (BAA)

* Objective
- Follow-on To Current Experiments Program
- Test And Evaluate New Concepts / Systems / Equipment
— Full JMNS Theater Missile Threat
~ All Four Pillars

» Status (1 MAR 92)
- $7.2 M For FY 92
- 49 Proposals Received Covering All Categories
- 14 Proposals Undergoing Final Review
- Final Selection By 1 APR 92

jm-24729 1 022792
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THEATER CAPABILITY EXPERIMENTS

Purpose

- Work With The CINCs And Services To Explore Thier
Unique TMD Problems And Interfaces

- Conduct Experiments To Validate Problems And
Solutions And Enhance Readiness

Scope
« All Four Pillars Of TMD

- Inclusion / Integration Of Warning & Intelligence

Schedule Information

Organization Timeframe Event

* CINCEUR FY 89 Torpid Sunset

* CINCEUR FY 90, 91 Torpid Shadow | & I
* CINCEUR FY 92 Questor Grail

* CINCPAC ~FY 93 TBD

CINCCENT FY 94 TBD

Jm-23684 / 013192
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TOPICS

« Background
« Requirements And Threat
« Program Organization And Scope
« Technical Aclivilies
- System Acquisition
- Architecture And Analyses

- Experimental Support
- Special Projects

jm-18211 / 010292
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4 Objective

= Cooperative Program WIth Israel To Demonstrate
Arrow's Capabillity To Intercept A Tactical Ballistic
Missile "

+ Three-Year Firm-Fixed-Price Contract Signed With
Israell Alrcraft Industrles (JAl) In August 1988

+ Four Flight Tests
- Two Interceptor Filght Tests (AUG 90, MAR 91)
- Two Propulsion And Conlrol Tests (OCT 91)

\.

Jr-13552A.2 1120301
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ARROW CONTINUATION EXPERIMENT
(ACES)

« Follow-on To Arrow DeVeIopment
« MOA Signed June 1991
. Contract With IAl
« Missile And Launcher Only
» 11 Flights Through 1995
« Changes
- Booster

- Warhead

 Provides Alternative Approaches / Insurance
To THAAD

Jm-18393 /100291
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TOPICS

« Background
« Requirements And Threat
« Program Organization And Scope
« Technical Activities
- System Acquisition
- Architecture And Analyses
- Experimental Support

- Special Projects

« Programmatics

Jm-182127 010392
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TMD DOCUMENTATION

- Theater Missile Defense Report To
Congress, 30 MAR 91

« TMD Master Program Plan
(Based On Service Program Plans)

« TMD Mission Requirements Document
(Based On MNS, ORD, elc.)

« TMD System Description
- Active Defense Requirements Document

- C31 Requirements Document

« SDIO Report To Congress, June 1992

jm-2045ta / 011492

11



Area

« System Acquisition Program

- PATRIOT 170
- ERINT 171
- THAAD 108
- TMD-GBR 44

* Architecture And Analyses
» Experimental Support

« Special Projects

Total

TMD BUDGET IN FY 92

$M

493

180

125

60

$858M

jm-22052 s 022492



TMD BUDGET FY 93

V2a

FY 91 $ In Millions

1 FY 92-93
Comparison

Q
\Q‘b

O
3

FY92 FY 93

Adjustments Required
« Navy TMD
+ AF TMD (BMC3)
« Others

TMD MDAPS
CORPS SAM
PATRIOT
UTTMDS

THAAD 258
TMD-GBR 123
Subtotal

Other TMD
ERINT
Navy
Air Force
ACES
TMD Integration
Advanced Sensors
TMD Studies
TD Countermeasures
c4l
Theater Test Bed
Other

Subtotal

Total

(TY $M)

25
186
381

135
19
14
58
11
72
38
11
19
37
54

592

468

1060

[m-24658 7 022792



TECHNICAL PROBLEMS
AND CHALLENGES

« Lethality
. Softwa_re
» Boost Phase Kill

« Countermeasures

|m-24736 / 022702



MAJOR INDUSTRY OPPORTUNITIES

- In Process
- THAAD
- TMD - GBR
-IST BAA

« Upcoming
- CORPS SAM
~ Navy TMD
- Air Force Program

jm-24728 1 022792



SUMMARY

High Administration And Congressional Interest In Theater Missile
Defense (TMD)

TMD Is Part Of GPALS, But Must Have An Earlier Stand Alone
Capability

An Aggressive TMD Program With Multiservice And International
Participation Has Been Initiated

THAAD / TMD-GBR And PATRIOT PAC - 3 Are The Centerpieces Of
The Near Term Active Defense Segment Of TMD; Improved
Processing And Distribution Of Launch Detection Data Is Required

Navy, Air Force, And Marine Corps Programs Are Underway Or Are
Being Formulated

The TMD Program Also Features Architecture, Analyses, And
Experimental Support Activities

jm-171627 011492
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STRATEGIC DEFENSE INITIATIVE

Advance Planning Brief For Industry
National Test Bed

&4 %
_. 3 3
-‘g,.é" R

NATIONAL TEST BED

2 MAR 92

CDR Ed Lenio, USN
Deputy Director, National Test Bed
Strategic Defense Initiative Organization

jm-21791a /030292 ! L



OUTLINE

NATIONAL TEST BED

- NTB Mission

* Program Summary

+ Industry Contributions

jm-21792 1 022892



Support Design And
Development Of
Misslle Defense

Elements

Support Testing
And Element
Integration
Into Segments

Support Testing
And Segment
Integration
Into GPALS

NTB MISSION

NATIONAL TEST BED

Global Elements National Elements Theater Elements

\\M

Global Misslle Defense Segmenl \

N :_\\

[Thoaler Mlsalle Defenu Segmeni ]

Global Protection Against lelted Strikes

Jrm-18382¢ / 022882



NTB NETWORK

NATIONAL TEST BED

LLNL

splo

LANL

SSD

SNL " |spe

* 2 Central Nodes
i 5 Key Facliities E
. >1 000 Supponlngl Supporled Nodes

jm-183831 / 030292



NTB PROGRAMS N
SIMULATIONS / EMULATIONS ~W .-~

/ Plans ‘ \

Background

« BP Simulator
» KEW Digital Emulation Center (KDEC)

+ End-to-end System Level Simulators
(L1SS, L2SS)

* Analytical Tool Box Of Verlified, Validated,
And Accredited (VV&A) Simulations

Suppon For Element Simulations

VV&A Program

Surveillance Test Bed Integration
EADTB Interface / Hosting

GBR Test Facility Integration
L2SS GPALS Element Integration

/ Accomplishments

Simulations

+ L1B1 Tested Successfully
+ L2B1 Requirements Defined
+ KDEC Installed In SIMCEN

SRR A R A A

Jme21788 /11149



NTB PROGRAMS - BM / C3 SIMULATION,
EMULATION, AND PROTOTYPING

NATIONAL TEST BED

Background 3 4 Plans
» Concept Of Operations Exerclses » Two Major CONEXs
(GPALS, And Initial Deployment Systems) - CZ2E Prototype
- BM/C3 Development And Testing » Continued BM/ C3 Experiments
« C2E Prototype « Continued CONOPS Refinement
- Multi-agency BM / C3 Experiments + EV Models Scripted In ARGUS

/ Accomplishmenis / Brililant Eyes
3 ﬁ 3 B
\ GST§ -
\\\ 8- o
+ Two Major C2 Games Conducted : W _
. "F.(\ P
CONOZS Refinement . D_ GB{"( v
« BM/C* Experiments Brifliant } ?'\T:"?\‘siam
« EV LPS Scenario Demonstration Pobbles J 2BL /N g

ARC Node Involvement In CONEX 91-C

G e e

jm-21783 /112191



Background

Support Milestone And Fielding Decisions
Hardware / Software-in-the-loop

Individual And Multipie Element Testing

Distributed Defense Concepts Testing

Accomplishments

ISTC Requirements In Final Draft
ISTC Prelimlnary Design Completed

Limited Test Cases Executed Successfully

ISTC Prototype Installed At NTF And ARC

NTB PROGRAMS - INTEGRATED
SYSTEM TEST CAPABILITY (ISTC)

SEEER
NATIONAL TEST BED

Plans

2 Node Proof Of Concept
ARC / NTF ISTC Integration

Support GPALS DT/ OT Process

Maximum Use To Support Segment
Integration / Testing

e,
R L T AR

-y
32
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e P AT,
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Jm-21797 /111491



' NTB PROGRAMS - CENTER FOR N
RESEARCH SUPPORT (CERES)

NATIONAL TEST BED

Background e Plans
- Provides PMs With Mission And + CSTC Communications
Sclence Operations Centers
+ Telemetry Processing, Phase |
+ Links PMs With Test Ranges And
Data Repositories + Facllity Configuration

/

Accomplishments

» CERES |, Phase | Facility Complete

» BP Support Facllity Design Initiated

Jm-21794 / 030292



NTB NETWORK

NATIONAL TEST BED

Background Plans
+ Widely Distributed Network Links. » Four New User Sites
Through Primary To Support Nodes, « MLS Migration Strategy
Testbeds, And Centers : + Integration Of Network Control Center
» Multimedia Capabilities
+ Access To Super- And Parallel- + Test Range Connectivity
Computers + High Performance Network Enhancements

Accomplishments
» SATCOM To Terrestlal Conversion Gk
« Five New User Nodes LLNL SAC
 Open System Architecture Implementation NTF soio
» 40% User Increase NL
$S0

» Secure Network Architecture Study Completed [ SNL ;t $D

& 2 Central Hodes

: S Key FatMien

i
»1000 Suppotting / Supported Modes [

m-21820 / 022892



WHERE INDUSTRY CAN HELP

NATIONAL TEST BED

Simulations / Testing

* Real Time High Fidelity Simulations
« Multi-use Adaptability

» Multi-level Fidelity

» Non-intrusive Testing

/

Networks

'« Heterogeneous Interfaces
» Low Latency
« High Data Transfer Rates
» MLS Capabilities
 Multimedia Capabilities

RO OO
SRR e

2
s
=
=
o
=i
Fa
e
0
-
_}"

=

25

o

£

-

Software

» Parallelized Systems

« Testing Tools / Methodologies
« Visualization

- Hyper Matrix Tools

- Ada CAD/ CAM

» Resource Accounting / Management

/

Hardware

» Electronic Mass Data Storage

« Security
« High Performance Gate Arrays

N

« High End Graphlc Work Station Technology

jm-21795 1 022092

2

\ .
5

Do ORI
R R SR g

R e ot e
ER R R




FROM: CMMIFAX 70! TO3 614 S22 JUL 25, 1GEY 6:3&FM 5313 F,23

BIMULATIONB/TEBTING

REAL TIME HIGH FIDELITY SIMULATIONS

Real time high fidelity simulatlons are essential to the conduct of
human in control experiments where human responses are critical.
large scale high fidelity simulations requiring controllable,
discrete events necessitates real time computer operating systenms
to insure consistent repeatable experiments. Where specific
execution times are critical to the issues at hand, a real time
operating system is needed. Many times in troubleshooting or
development of a systen, operation in WARP time is required. This
is where you process data in faster than real time to facilitate
the concentrated analysis on a specific area of the simulation or
to present a quick look at the entire simulation.

MULTI-USE AD A

Simulations are needed that are readily adaptable to varying
scenarios. This is needed to provide greater efficiency in the
utilization of simulations. To meet milestone cbjectives requires
flexible simulations that can readily be adapted to changing
requirements in threat, performance, parameters or number of
elements in the simulation. Ease of adaptability is Xkey in
providing an efficient simulation environment where time and cost

are critical.
ULTI=- $,I7

gimulations that provide multi-level fidelity are key to the
efficient evaluation and development of strategic software.
simulations that can provide high fidelity modeling of an SDIO
component such as a migsile and yet be adapted to quickly simulate
the entire GPALS scenarioc provide a2 broad base of uses. This also
provides consistence between different levels of simulations when
the same building blocks are used where the output of the
components are consistent throughout the varying 1levels of

fidelity.
- 8 TESTING

The need for non-intrusive test mechanisms and methodolegies are
particularly needed in the software area. As you know, it is
impossible to effectively instrument software (insert "hooks") then
collect and store data without perturbing the software function
being tested. This is particularly true in real time functions
where timing is critical. So, ideas are needed which will allow us
. to instrument and collect data during operations. with minimal
perturbation to timing and computer resources utilization (CPU time

and mewmory) . :
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BOFTWARE
Parallelivzed Systems

Recent technology advances and computational performance gains are
in the area of massively paralleled processors connected together
in various arrays and networks. These machines are great for some
specific problems that can easily be neitted"” to their particular
architecture. However, some problems require more ingenuity to
partition and allocate across the parallel machine soc as to take
maximum advantage of its computational resources. In this area,
software technology is needed to automate the process cof converting
those traditionally sequential functions to run in parallel.

TESTING TOOLS/METHODOLOGIES

In the past, the accepted way to test software was to test it at
the unit level by inputting a "range" of data inputs, execute the
unit, check the outputs for accuracy or reasonableness. The units
were then intagrated into larger modules and tested with this
process repeated until the total system is integrated. The problem
with this methodolegy is that the all possible data ranges could
not be inputted with all possible timing sequences. .

As software systems have become larger and more complex, the
integration process has led to timing/synchronization problems,
data delays, control/leck-up problems and untested loops.

Static and dynamic testing software and methodologies are needed to
alleviate these problems.

YIBUALIZATION

The age of sophisticated graphics and visualization is here. We
now need to take full advantage of this technology to present test
data and results of tests and analysis in the most cptimum and
understandable way possible. For instance, during an interceptor
flight, it would be desirable to present selected telemetered
flight data and ground support instrumentation data to project
management personnel in formats that could be guickly understood.
These formats could be tabular, bar graphics, etec... accompanied by
data driven animation models.

visualization has come a long way, but developing and rendering

color models is still a slow and tedious process.
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BYPER MATRIX TOOLS

golution of fluid flow and surface handling problems associated
with high velocity flight of intercepting in the atmosphere require
solutions to 1large matrix problems. Work 1is needed in the
distribution of these problems across computational resources to
optimize resources utilization and reduce the turnaround time for

getting results.

The same multi-dimensional, large matrix problem is prevalent in
high-fidelity simulation of these phenonmena. o

ADA CAD/CAM

computer Aided Software Engineering (CASE) tocls are needed to
maintain control and traceability of software and documentation
from concept through final testing and delivery. These tools are
needed for requirements traceability, configuration control,
interface verification, documentation generation, and control and
IV & V support. Software CAD/CAM or CASE tools are required for
developing simulations and models as well as weapons systems
software. Technology advances in this area are critical tc the

guccess of the SDI program.

8 COUNTI E

Improved, less intrusive tools are needed to collect and store
information on CPU and I/0 utilization for each account logged on
to the computer. For security auditing purpeses, information must
pe collected cn classified files accessed and whether the files

wera modified.

Resource management tools are needed which automatically notify a
requestor that he/she has rescurces scheduled. The automated
management tool would then perform the required control functions
to permit the user to log on to the allocated resources.

Auteomatic schedules/allocations should alsc be considered.
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NETWQRKS
HEQEBQGEHEQQS INTERFACES

Industry’s expertise in network rechnology and implementation
methodology c<an pe used in networking our testbeds and computers at
the geographically distripbuted as well as at the local level.

Interfacing heterogeneous computers and networks refers 0
interfacing different kinds, different brands, different
architecture machines such as vAXs and CRAYs. On the wide area oT
geographically distributed networks, ideas are needed in speeding
up the transmission process while maintaining the ability to be
highly interactive with smaller messages or data packet sizes.

Technology is needed to pass data between networks with unlike
formats such as Ethernet and FDDI (Fiber-optic pigital Date

Interchange) .
LOW_LATENCY

Latency refers to the delay betweend the time a message is available
to be sent from its origin until it is received by the requiring
function at the destination. These delays may result from the
waiting at the origin until 2 veull® message is ready to be sant; a
delay results for the actual transmission time, BaY from the source
to a geosynchroneous gsatallite some 45,000 miles high in the "clark
pelt" and then from +he satellite back to the destination socnewhere
on the earth. This problem is then amplified by the whandshaking" . -
process which requires the receiver to acknowledge receipt of a
message Aacross the sanme transmission path bafore the next message
is sent. Tndustry’s ideas are needed to reduce latency and
maintain acceptable bit error rate jevels with minimum overhead.

HIGHE DATA TRANSBFER RATES

Improved capability is needed in the transfer and movement of large
amounts of data petween elements and within command and control
centers. High rransfer rates are reguired for both large and small

ackets of data. A reduction in the overhead of routing and

data. The routing and verification data is often larger than the
data when transmission of small packets are required. There is
considerable variation in transfer rates Dbetween different
computers due to varying methods used in preparing data for
transmission across the network. Improved atandardization is
needed as well as overall transfer rates.
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MLS CAPABILITIES

More and mora, computers and thelr cperating systems are beginning
to be certified for -managing data and executing software with
different classification levels (i.e. Confidential and Secret}.

Now suppose we all have two or more computers, each executing
programs simultaneously at the ncontidential® and "Secret" levels.
Now further suppese that the nSecret" program on computer A is
required to communicate or send data to the "Secret!" level program
on computer B. Furthermore, suppose the same requirement true for
the "Confidential" level programs. The requirement now exists for
a "multi-level" network. This can be accomplished now, but the
process is clumsy and expensive. Work needs to be done in this

area.
LT D P

Networks must be able to support multimedia regquirements., Data,
voice, and visual information should share the same network to
reduce the regquirement for many single-use networks. To
afficiently evaluate system and element performance requires the
rest of multiple media forms to ensure the problem is being
assessed with the optimum of information. Recent advances in fiber
optics technology are beginning to provide this capability, but
greater effort is needed in the interfacing and expansion of this

technology.
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HARDWARE
ELECTRONIC MASS DATA STQRAGE

Improved technology for electronic mass storage of large amounts of
data is required to support resolution of strategic defense
critical issues. Data must be readily available to perform
analysis and develoy methods to improve system performance such as
discrimination of objects in a cluttered environment. There are
large volumes of data currently available and this data is growing
at an ever increasing rate, yet the accessibility of this data ie
impeded by the lack of efficient electronic mass storage devices.

HIGH PHIC WORXKSTAT ECHNOLOGY

visualization provides a tremendous advantage in the analysis of
data that is ecritical to the success of strategic and theater
defense systens. Improved workstations are required to run the
sophisticated software being developed to provide visualization of
the strategic defense challenges. Workstations require higher
performing central processing units with large amounts of memory
that are rapidly accessible. Efficient workstations are the key in
reducing the development time of critical software. .

BECURITY

Hardware is required to meet the increasing security'needs of the

SDIO user community. Multi-level security systems provide for a

more eaefficient use of assets, It also provides for a greater
degree of security of data to prevent the less of technology vital
to strategic defense. Current systems that provide this capability
are not state-of-the-art ccmputers. The process to develep and
validate security systems takes several years. Security systems
should be developed as an integral part of the system that meets
NSA requirements and must be rapidly verifiable.

IGH NCE GATE 8

Inproved high performance gate arrays or other circuit technolcgies
which can be quickly adapted to high performance, highly
specialized desligns such as special interfaces or test/test control
devices for signal and data processing. Higher performance gate
arrays will improve the access and exchange of data required to
meet SDIO element and command center requirements. Improve access
betwaen system components is critical to meet the throughput
requirements for real time system cemponents.
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SDIO Test and Evaluation
Advanced Planning Briefing for lndustry‘

_____

' Col Michael T. Toole
SRR 3:-3:SD|O,'. Dir_ector of T&E
.. February 1992

o
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TNE Service Organizéﬁon

Director
Test & Evaluation
(TNE)
— |
Test Planning Civil Test
& Coordination Engineering : Evaluation
* Acquisition Planning/ * Environment * Independent Oversight
TEMP e MILCON * DT&E Independent
* DT/OT&E ' * Range Facilities _ Assessment of System
* IST Development . Effectiveness
* Systems Engineering . * Independent Assessment
Support o of System Suiitability
Test - - Test
Resources Operations
* Test Facilities * Launch Services

* Data Centers * Launch Operations
* Targets . ‘
* Test Assets

SDIO-SHS-QZ-QBS(f
)



SDI Test and Evaluation Role

O Conduct Objective Test and Evaluation. =~

Q Provide Accurate, Timely Information on
Test Activities.

[ Support National and Programmatic
Decision Makers.

Through: =~
1 Coordinated Test Planning;
O Efficient Test Resource Management;

[ Comprehensive Civil Engineering Support
(MILCON, Environmental, Site Activation);

d Responsive Test Operations Services;
O Independent Evaluation.

SDI0-SAS-92-9685
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Planning Process

MNS
ORD
STAR Systems T - Program
Engineer -{y j| ManagenT&E
System F " l N
Analysis AlS uncuona
COEA —MRequirementsy |~ 7] Development/Test
Design
‘|- Architecture . | B

Requirements

System
Requirements
Document
(SRD)

Element
Requirements
Document
(ERD)

Component

System TEMP/
System Test
Plans

Element TEMP/
Element Test
Plan

Component
Technology
Test Plans _ ¢

Test
Results

SOI0-SAS-92-885 /,'))
.



Definition a'n.d Control of GPALS
Segment Design Baseline

User Mission
Requirements Requirements
7 Jul 91 Document 21 0ct 91
Segment | System Requirements
Descriptions < Document ——— TEMP
CARDs I
System/
Segment - Segment A Spec  [<€—»| TEMP Annex
Representations
Y
c l l Integrated System Element
OEA System Element Element Tesl Plan Test Plan
Segment Cos/ ] | Stsr tards Requirement Interface
Perforn_'\ance * Lomm Documents Requi[ements 25 Jan 92
A‘?F"Y?)'f * Soltware Documents
) ;lr% nﬁg‘f,,,s * Security Detailed Test Delailed L
Plans for ' | Element '
Integrated Tests ' Test Plans :
Element Cost/ Element " ‘.-.I ...... y
Performance Interface ) 1
N s ey [ Ry
) i ' R S '
and Reports Drawings Reports : eport ;
' '

----------
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SDI TEWG Subcommittees

SDI TEWG
Test Resources System - System Modeling and Operational
and Targets Performance lnteglr art"",'r‘] Test Simulation Testing
anning

* Requirements -
Validation

* Scheduling

* Master Planning

* Accreditalion

* Issue Resolution

Participants

SEIC » NMD = GMD »
TMD = Army = Air Force
* AFOTEC » OPTEC

OPTEFOR « Range
Representatives

* Methodology

» Confidence

* Demonstration of
CTPs

* BMWC3

* [ssue Resolution

* Address Delailed
Planning

* Assess Utility

* Proposed Priorities

* Resolve

Coordination Issues

* Data Management

* Models and
Simulations

* Asset Plan

* Software Tesling

* issue Resolution

SEIC « NMD * GMD * TMD * Army » Air Force » AFOTEC e
OPTEC  OPTEVFOR » DOT&E » DDR&E(TAE)

» Operational Test
Planning

» Etfectiveness and
Suitability

* |ssue Resolution

OPTEC » AFOTEC »
OPTEVFOR = Users

S0I0-SAS-92-98S5 ,

-



Sample Test Process

Interceptor Technology ~N\Element, N System
' System Integration Integrated System
Com ponents [ > Tests Test Capabliity
-, { KDEC
Integration (| Kinetic Digita Test 1 3‘; 1 NTB
Emulalion Center El:m-enl . ISTC I
‘<%7 . )
: S2 SIT 2 —_I
¥E _ AOEC Segment
: . Aero-
| Programs i | Test2 siTa
, H | - |
{ Theater ' <7 N

PAC Il
UTTMDS
Cormps SAM

Models/

KHILS BB \
TestN | | 2N Sims

KKV Hardware-in-
the-Loop Simulator

N2

NHTF
Nalional Hover
Taest Facility

Strategic
GBI

e —

B4 Verification/Validation

4~ |...-

o iiiiad it m
| KFIT _-' - T&E Servbeg

e Kinnlic Fli!llll : su Oft’ 8”’”
S " '"’ . DEVEI qomem

"}

SDIO-SRS-21-506/12 Jul 91




Test Requirements
Development/Allocation

DoD/SDIO TEMP
Directives Guidelines »
: Interface - | « High Risk Interface
* * ' —] Compalibility | e Partial ICD

System — - T ' Tests - |
Requirements (ICTS)

*SRD COl

*ICDs ™| Updales
Segment/ — -
Element . System Integration| * ICD
Inputs — Tests * Live Fligh/Ground

o ' (SITs)
Exit Criteria ™ | Issue Definition Test —
p Risk Requirements TEMP
rogram His » Development — _
Assessments Process _ i
‘ Integrated « Simulation/Emulation
Acquisition ~ —m= =] SystemTest [ * System Performance
Program Baseline Capability :
(APB) (ISTC)
CTP . -
Critical Tech —w» . —® | Updates
Paramelers '
(CTP) : * Technology
- , . Other Test | * Elements
8:g$g:ional e : ' - ™ Resources | » Test I!E!eds
Issues (COI) System Test Requirements . \S,'A"“;;Pa tors
Provisional — -
. Perflomance

Criteria (PPC)

. SDIO-SRS-92-985



System Test Concept Supports

O Devélbpfﬁeﬁt Testing
U Operational Testing

O User Testing

Q P3| Testifng

RN ;:-.h.-i:.;'-.r :

SDIO-SRS-92-985 [’.
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System Integration Tests

Objective

Initiate an Efforf to Develop a Cost Effective Approach to Resolve

System Integration Issues Using SITs and the ISTC as a Part of
an Overall Test Program.

Approach

O Force Requirements‘ Flow Down

— Define Performance Envelopes
— l|dentify Critical Issues
— Map Issues to Test Requirements

O Develop Integrated Testing Strategy
— ldentify Live Testing Requirements
— Coordinate System Testing Activities

QO Determine Executive Agent(s)
— Planning/Execution/Evaluation

O Use Proven Experience and Resources

S010-5RS5-92-985 ((\‘



ApproaCh to Design of
System Integrated Tests

Rebalance
System Requirements QT Edr mr s T T T T

g

Draft NMD SRD 1 Oct 91

Define Tests Develop Test Delails
- and Conduct Test
System / System Integration :D * Simulation i
Element Tesls (SITs) * Testbeds :
Integration Integrated System * HwiL :
Issues Test Capability (15TC) * Range Tesls )
Sub-Issues Etement / <\ "
Technology Tests Perform Issue Informed Dedicated
Other {L2SS, Resolution Ib Development :‘-—9 Acceptance Tests
Teslbeds, etc.) Assessments Decision
System Element
- - - Development
QO Use Combination of Testing Methods I, Confidence
Matched to Strengths |
Q Use a Detailed Test Planning and Improvement Plans

Implementation Methodology |

QO Provide Early Testing to Address and
Resolve Issues -

e e L T ey ey ——

Deployment

3 8 p—

Ak wh ‘—a.u.-.-J
SDIO-5RS-92-985
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Current Status

Requirements That Should Be Tested

—— e -

Traceability Crilical Issues That Can be Tested
Requiring Ref Req# | MOP(s)#|{ MOP Req # CTP Decomposed CTP MOP | Uniis
SRD3.2.1.13.21.2 R1 1 1 Batte Management Intercept Success 1 sec
SRD3.2.1.1.2.1.16 R2 2.3 2,25 Survelifance Impact Point Prediction 2.3 km, sec
SRD3.2.1.13.1b R3 4,5 3 Survelilance Survelllance Tasking Response 4,5 secC, 86C
SRAD 3.2.1.1.3.3.25 R4 6 4 Communications Reporting Capablitty 8 sec
SRD 3.2.1.1.2.3.2.5 RS 7 5 Battle Management Simultaneous Engagement 7 sec
SRD 3.2.1.2.1 Rs 8 6 Battle Management Data Comblnation 8 sec
SRD 3.2.1.1.2.1 A7 9 7 Human-in-Control Threat Declsion Support L L1
SRD 3.2.1.1.3.1 R8 10 8 Surveillance Survelllance Tasking Plans 10 sec
SAD 3.2.1.1.3.2.1.2 A9 11 9 Battle Management Kill Data Rate " sec
SRD 3.2.1.1.32.1.2 A 10 12 10 Baltle Management Tiue Report 12 -
SRD 3.2.1.1.3.2.1.2 R 11 13 1 Batlle Managemsnt False Repon 13 -
SRD3.2.1.1.3.2.1.3 R12 14 12 Bailtle Management Keop Out Zone 14 sec
SRD3.21.13221.1¢ | R13 15 13 Kill Electivenoss Weapon Tasking Plans 15 -
SAD 3,2.1.1.2.3 R 14 16 14 Kill Effectiveness Minimum Engagement 10 -
SRD 3.2.1.1.3.3.1 R 15 17 15 Batlia Management Interceplor Select 17 sec
5RD 3.2.1.1.33.2 R 16 11:] 16 Kill Effeciiveness System Authotization 18 _
SRD3.2.1.1.3.3.2b R17 19 17 Communications Recelpt Report 19 sec
SAD 3.21.1.3.33.a R18 20 18 Kill Eftectiveness Effectiveness Value 20 —_
SRD 3.2.1.1.3.1.1.2b R19 21,22 19, 19.5 Survelllance Passive Search 21,22 km, km/sec
SAD 3.2.1.1.3.1.1.4b R20 23 20, 20.5, 20.6 Battla Management Passive Commh Target Accuracy 2 meteors
SAD 3.2.1.1.3.1.t.4¢ R 21 24 21,215 Battls Management Flna) Uplink Target Accuracy-Passive | 24 melers
SRD3.2.1.1.3.1.1.44d R 22 25 22,225 Kt EHHeclivoness Posthtion of Object, Endgame-Passive | 25 melers
SRD 3.21.1.3.1.1.4.0 R 23 26 23 Survelllance Post-Intercept Passtve Track 26 36C
SRAD 3.21.1.3.1.2.2b R24 27,28 24,245 Surveillance Active Soﬁlch 27,28 km, km/sec
SRD 3.2.1.1.3.1.2.4b Ra2s 29 25,255, 25,6 Battle Management Active Cdiilmn Target Accuracy 29 maters
SRD 3.2.1.1.3.1.24¢ A2 30 26, 26.5 Battle Managemaent Final Upllhk Target Accuracy-Active 30 melers
SRDJ32.1.1.3.1.2.44d R27 a 27,275 Kill Eflectiveness Paosttlon of Object, Endgame-Active k} | melers
SRD3.21.13.1.240 | R28 32 28 Survelilance : 32 sec

Post-intercept Active Track

¥

R A el

S010-SRS-92-985 , -
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SIT Plar{nuing Matrix

Involved Elements

W
Prop. < Q < / & O °
. N N \(g'
Oppottunity| $ITNo. / &/ & /& /& &/ & /5 & /o Remarks
1 Surr KREMS | AMOS | ERIS 2/92 Sensor Weapon Handover
Funci AST FTv2 KREMS-Lmtd GBR Funclionality
2 Surr KRems | EDX) | Eep Acquire, Track, Disc., Engage.
Funct AMOS F]'F:[i (MSX) 2183 KREMS-Lmtd GBR Functionality
‘AST {EDX, MSX i Available)
3 Bid GBR 1 1 1/95 12 Sensor Handover, GBI not Integrated
2 GSTS GBI Node (Data Merge Post Tes!)
4 Bid GBR 1 1 (1BE) | 395 | 12738 Full 1 on 1 Engagement with C2E
#2 GSTS GBI Node (Bid #2)
5 Bid GBR 2 2 (1 BE) 1/96 k1] Full 2 on 1 Engagement with C2E
#3 GSTS GBI Node (Bki #3); Tactical H/W _.-
6 Bid GBR 2 Multiple {(1BE) | 2/96 | 38/100 Full 4 on 2 Engagement with C2E
#3 GsTs | a8l Node {Bid #3); Taclical H/W; S/W
7 Bid GBR 2 Muliiple (1 BE) 4/96 § 38/ 100 Dedicated OT {4 on 2)
#3 GSTS GBI Node
Significant * 1GBR * BGSTS
Resources * 15GBi * Tactical Launch System at KMR
* 9 Targels * C2E Bld #3 H/'W - S/W, Needed 4Q95, or very early 96.

S010-SRS-92-585
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SIT Plann"ing Matrix

involved Elements

/ >
@
> 0
Prop. < > A2 /o &/ ©
. » o A &
Opportunity| SITNo. /~ &/ P L L VR VL IENNEL Remarks
| 1 Surr KREMS | AMOS | ERIS X 2/92 Sensor Weapon Handover
; Funct AST FTv2 KREMS-Lmtd GBR Functionality
i 2 Surr KReEMs | (EDX) Acquire, Track, Disc., Engage.
| Funct AMOS ,Er':}i x | (MSX) | 2793 KREMS-Lmtd GBR Functionality
'AST (EDX, MSX if Available)
3 Bid GBR 1 1 X 1/95 12 Sensor Handover, GBI not Integrated
#2 GSTS GBI Node {Data Merge Post Tesl)
4 Bld GBR 1 1 X (1 BE) 3/95 12/38 Fult 1on 1 Engagement with C2E
#2 GSTS GBI Node (Bid #2)
5 Bld GBR 2 2 x (1BE) | 1/96 38 Full 2 on 1 Engagement with C2E
#3 GSTS GBI Node (Bid #3); Taclical H/'W .- .-
6 Bid GBR 2 Multiple [ X (1BE) | 2/96 |-38/100 Full 4 on 2 Engagement with C2E
#3 GSTS GBI Node (B1d #3); Tactical HWY; S/W
7 Bid .GBR 2 Muttiple X {1 BE) 4/96 | 387100 Dedicated OT (4 on 2)
#3 GSTS GBI Node
Signilicant « 1GBR * 8 GSTS
Resources * 15GBI * Tactical Launch System at KMR
* 9 Targets » C2E Bld #3 H/W - S'W, Needed 4Q95, or very early 96,

SDIO-SRS-92-985



SIT 5, SYSTEM DEMONSTRATION

RANGE TEST (2 ON 1)

M&LC

USAKA

3 EPTOR

INTERCEPTOR
M&LC

|

1-911120-04 (0323)
10FY98
CIEBLD3| FAFB
| CCC/BMD l =TS
C2E SUAROGATE
ISTC .

-----




GBl

‘ GBR

Range

ialai ~7.800 km
. She Ops Kwajelein 7,800 K7
' | ,...--' o Communications
Ground Entry e _,,_,'.r_,_m,--,-w e Helay
Point (GEP) IR T SRS

SDIO-SRS-92-985 .-



Preliminary Mapping of 28 "Testable

Requirements" Traced to SITs

M

NMD Issue Req't 1 2 3 4 5 6 7
Categories & CTPs No. 2/92 2/93 1/95 /95 1/96 2/96 4/96 -
SURVYEILLANCE
Impact Polnt Prediction 2 Wikt TP g No/
Survelllance Tasking Response 3 PARIORMRE 7| r ] A f AT Limied
Suivelllance Tasking Plans 8 a0 — Relevanl
Passlve Search 19 Dala
Posl-Intercept Passive Track 23 s e [ A
Aclive Search 24 Soms
Post-Intercapt Active liack 20 Data to
LATTLE MANAGEMENT Assoss
Intercept Succeons 1 Requirem
Simultanecus Engagement 5 e I R S onl
Dals Combination 6 PEROTRUSEE s 3 | eyt Tipe Y iy Dala lo
Kill Data Aate e i Sl W TRt KRN Y B Quality
True Report 10 Spec/
False Report 1
Keepout Zone 12 HEWENG a3 | 1A, e CiPs
Intefceplor Select 15 et L AN BRI
Passive Commit Target Accuracy 20
Final Uplink Taiget Accuracy-Passive 219
Active Commit Tasgel Accuracy 25 LRI IR
Final Uplink Target Accuracy-Active 26 LEMIT TR
| COMMUNICATIONS
Reporting Centet 4 s AT i
Recelpt Nepmt Vv’ faltoey
RE]
Weapon Tasking Plans 13
Minimum Engagemaent 14
System Authorization 16 Aedd s et :
Etfectivoness Value 18 LIS BTN O | .
Position ol Object, Endgame-Passive 22 SRR LR vt P
Posltion ol Object, Endgamae-Active 27 A It
| HUMAN-IN-CONTROL,
Threat Decision Support A TR P |

SD10-SRS-92-905



Objective T

0

Q

Integraféd System Test
Capability

.....

-

Develop a Fleal-Timé, HWIL Testing Capability To Conduct Sfatistically
Significant Iterations for Integrated System Performance Assessment

Provide the Ability to Extend the Test Envelope to Include Stressing
Environments and Fully Representative System Operation

Approach

Q

Design the Tool to be a Valid Fiebresentation of the Fuill GPALS

— Model Each Element Platform Independently in HW and SW
— Incorporate Actual Element Hardware and Software

Develop the ISTC to Support Engineering Integration, Operational
Testing, and User Training |

Include DT and OT Representation in Development Prbcess to Ensure
ISTC Validation and Accreditation |

S010-SRS-92-985



Test and Control

ISTC A}chitecture

- Common Environments

Platform

Platform

Functions

BWC3

Gel {}

? :
b i
‘ 4 -
i Iy
Lclac?l Environment X 1 K
Platform Functions = i F ;_
4 ¥ C2P
Element Processor ¥ é | ccC/BMD
 *-Battle Management |} H ROC
* Platform Control " [t E . EOC
* Communications’ - ;. R

=

.| » Assess Threat

¢ Human Interface

- ' ‘ * Direct Operations
N on N Switch (One-t » Engagement/
' Planning
] * Authorization/
Y mae Termination
1K B ' * Assess
iy Performance
» Cue Sensors

& - Real Time Eloment

AN

- and Sy stem B/

Common Environments

5DIO-SRS-92-985




Integrétéd System

- Test CaEabilitx

0

Provide Engineering Integration Between Elements
— Algorithms
— ICD Testing/Demonstration

Predict Performance of USAKA System Integration
Tests

Validate System and Segment Performance
Provide Operational Test Resource

Provide User Training Resource

[P RIS



SDIO/
TNE
SDT

FY93
|
Build 0 Build 1 Com 3 HW Build 3
C2p \ \ Build 2 \ \
——— it e e —— .._l..._ ¢ et - pimm—y e T .- [, T .- e
P TR Revrs . ; ‘
A f',',}.'_ " | . ' INcreasina Fioeury \\ \\
Globai Environment
Framework
C2E Fremework
Node-Node Comm
Ls“'s 1 @ \ | \\\ & (‘b
ISTC A A A
2 Node 12 Node 38 Node 100 Node
. '* 07 R Fmsﬁn - /' : Fui Froeury Wirn HWIL ;‘_: S '

GBIl Node - GBR Node GBIl Node

Platform Rep Platform Rep {(With EP)

Local Environment— Local Environment— N SDIOa'?PT

EP Surrogate EP Surrogale GBR ode SSD -

Node HW Node HW (With EP) NTE  —
GSTS Node — G emode, soc  ——
Platlorm Rep EP HW/SW Integration Common
Local Environment -
EP Surrogate A A A A
Node HW Element CDRs EP Delivery
EP SOW/Procurement Options '

1 : .
—— o c e e ‘ i
?g'OI TMD/ISTC Integration /

TMD Development SDI0-SAS-92.995

ISTC Development Activities
. " FYe2 |

wt

K



GBI Functional Flow

(ior_nmm En vironmenr G_BI Unique Enviorment GBI Elemenr Processor
Time / Date Re!ergncg R . | ——— e e
e e I MU GuldancelNawgalionI
Threat Paramelers : : ; ~Tm T [ Model = H D Control Processor
Al . T gt Y - * Launch Intercepior
+_ | Fov _ Transcelvel < || - | * Flyout
P T T e Conlrol
Fiter »| Scane @eneration Alframe Kinemalic ° . Pad?nn Endgame
Nuclear Parameters G- Model ‘1~ >} Response 1T A
. . = v
N Gimbal Conlrol < gﬂh"dol g““:ld" (YES Booster
Debris Parameters [ System oo ysem Bumout
d— - ¥ ,
Optical Transler (—- Divert Thrusters <
Countenmeasures [€ - Function Control System
Parameters > N S e e e
’ Focal Plane Model « | Booster Thmsl Veclor Control Syslom - e
Y Object Dependent
Aurora Parameters [€ - — - Processor
B ) o Analog Signal oozl Time Depondent | __ ——lp| = TOM
Processor Processor « IFTU
QB! Stoto of - * Acquire Targst
a . P .
Sooker Jnﬁap S I o Demise of GBI [ Ground Control Processor _*Discriminalion
— .. .|| »{ Platiorms due o * Recelve Weapon Tasking plan <
Prompt Nuclear * Schedule Inlerceplors
== ||-- | Eftacls + Receive
- Communications L ocal Environment
- - - - e et 4 e et e e e+ e e e et e e
SDIO-SRS-92-985
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C2E Functional Flow

Common Environment C2E Unique En vironment C2E ElementProcessor

Time/Dalo Relerencé T ST raloovoocrocooo-ooo -------- *
’ fotied afed

i » CCC /| BMD Altack E

» BMD | Assess /Characteristics ’

. E __ ' ‘

‘ System Performance ‘

> Assessment . - ‘

> CCE > ; — R

. ma  —— ——— e e+ —— . . ‘

Threat Paramelers > E Engagement Authorization] ,

. , ’ Termination '

> TW/AA - |- : T

Nuclear Parameters | » o , - E Select / Mod ‘

i L : Pto/DEO/ ECD :

- - N

: I i | NMCS - e ;::‘2:::.'::.11:22:2::::2:2:2_’.‘2Z;

02E Inlllal Positions il + ooc | . :
(at Tzoro) ) E , ECD Selection .

. ' ¢

N 4 v —— -

> ~1oc -» ’ S ey

[ e System Activation /

’ PIERY I :

’ -- s p

' S : Engagement Authorization/ | |

Communications Local / Termination y

Environment , e e

SDIO-SAS-92-985



ISTC PIar{hing Matrix

M

Involvement Elements
Sched.| ISTC |Targets Remarks
C2E | GBR | GSTS | GBI 93&3 BE | BP b
Build PL Rep|PL Rep 1/93 2 * Global Environment
0 LE LE Node * Framework
EP Sur {EP Sur ' * C2E Framework
Build | PL Rep| PL Rep|PL Rep 1/94 12 e Available for GPALS
1 LE LE LE Node Utilization
EP Sur| EP Sur |EP Sur * Use for SIT 3 Prediction
Build | PLRep|PLRep|PLRep| X [PL Rep 1/95 38 * Use as NMD System
2 LE LE LE LE Node Performance Tool
EP EP EP EP Following SIT 3
Build 1/96 38 * Use as GPALS System
3 Node Performance Tool
Allocate
Build 1197 | XXX * 38 Node Tool to GPALS
3 Node SIT Predictions
Build P —— /
/_..-*‘/ ulll —-\""---.____ —
TBD

PL Rep = Platform Representalion

LE = Local Environment
"~ EP = Eloament Processor
Sur = Surogate

SDIO-SAS-92-985
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Element Impacts From

System Testing |
—_— -y

ICTs Q Elements Required to Provide Windows of Opportunity in
Their Test Schedules for Interface Testing with Other
Elements of Critical Interface Functions / Requirements

- SITs O Elements Required to Supply Test Articles in Sufficient
Number to Meet Schedules for SIT Testing.

O Test Articles Will be Functionally Complete "Platforms",
e.g., A GBI, a GSTS, elc.

ISTC U Elements Required to Supply Test Articles in Sufficient
Number to Meet Schedules for ISTC Testing.

U Test Articles Will be Functionally Complete "Processors™
with Hardware and Software, e.g., a GSTS "Object

Dependent Processor”, a GBI "Guidance / Navigation
Control Processor", etc.

SDIO-SRS-92.985 -
o") T,



PR §

SyStem CARD
SITs and ISTC Phasing

R

DEMVAL EMD
System _ISTC 12Nodes /" 38 Nodes /" 100 Nodes 18D
Test Plan
12 Tesls DT/OT IOT&E
1 Each Quarler 12 Tosts 6 Tests
1 Each Quarter
T ' 4 E'!" 2 -
ne, v {
SiTs ﬂl&ﬁ 1=~"§5—7 sm‘,“; i @gﬁl
A "'b* k!. y ?l““n w‘i 1]
oT EOA
Element/ TMD oT QUAL, R&M, Suppor, et.al.
Segment =
NMD DT QUAL, R&M, Suppot, et.al.
GMD . oT QUAL, R&M, Support, et.al.
E"Ch“lo'og{ N ‘ - . DISCRIMINATING INTERCEPTOR
Xperiments - ENDO INTERCEPTOR
SPACE SENSOAS

SDIO-SRS-92-985



T&E Resources Policy

Q' Use Existing Test Resources Where
Possible

0 Before Initiatihg New Resources,
Coordinate with T&E

J Consolidate Existing Resources

SDIO-SRS-92-985

("



Test Resources

Systems Engineer Program Manager/T&E

Functional
Requirements/
Design

Development/
Test

Analysis AIS
COEA

Architecture

'\"T\ Lo

iTestbeds (TB) ' ERoTS, UKTB, ISTB Level 1 System L2ss . C21B C2 Prototype
’%(Models;s.ms) SiM Simulator (L1SS)  ISTC CNE (C2P)
i RN KDEC Survelllance (STB)  HICTB
T R T R Weapons (WTB)
HY, '.’.-!‘ ’ b Varlous Engineering
L Models

‘ LSTC (7V/10V), KHILS, NHTF, AMOS,
{ o CERES, Mllllom Hut Rldlu

e . . . i‘k ?
Bt

USNS Rodslono. AST HALO ARGUS , COBRA EYE '
COBRA JUDY COBRA BALL

fi . - B L N ¢ . N . .. ."' ¢ . ' z . '_- B l. . -
n n R ERERAR ] ke USAKA, Wake Island, ESMC Lczo
g a 993 e L -, ‘ WSMC, WSMR, PMRF
;'.;.? ; v, B T 7 N I P R T C S AP ey g ‘.;_:.',. rs-q- -M*-—"z :""3‘"‘ e
= Data Center Y " Plume, mdcoum. Bleltground
-T argets IR T R I TR 6 L TTV, ATV, sunvones PENAIDS,
ST o R ‘STARS, MM, ..."

SDI0-SAS-92-985



Civil Engineering and Environmental

.
&

Advance Planning Activities

u

OO0 0 0 0O

Environmental Documentation and Siting Analysis
Real Property Engineering Studies
Facility Design Requirement Definition

Geologic and Topographic Surveys

Site Activation Facilities
Facility Refurbishment

Construction Contracts Anticipated in FY93

“eiray

SDIO-SRS-92-9085



- -

Test Operations
-

O FY93-"'I5rocurérhent
1 Full and Open Competition

O Suborbital Launch Services for FY94-97
L Number of Launches TBD

SOlO-5AS-92-985



PHASEDl 2

3 = .
MJ\ \ 3
:
:
]
m !
B
S| B
P Y
s | 1
2/
&
:




Four RL~10's modified for sea level
start & throttling

* Aluminum & Steel Tanks

*  Aluminum intertank & thrust
structure

* Graphite epoxy aeroshell

REACTION CONTROL SYSTEM

*  GO,/GH, Thrusters




SCHEDULE
INCREMENTAL DEVELOPMENT APPROACH

00
10C
Opemationat FAY
System
Il COMPLETED
UNCLABRIFIED PHASE 1



o

PHASE 11

WSMR FLIGHT TEST PROGRAM
AIRCRAFT ENVELOPE EXPANSION - - NO DESTRUCT PACEAGE

!'LIGHTTEBTMI.

FLIGHT TEST SERIES 2 .
PITCHOVER ;. :g_mune

30000 FT
ROTATION PITCHUP
MANEUVER a[
T‘}mnl.ﬁ
DESCEND BACK

\_ RANGE500° 0 y

FLIGHT TEST SERIES 3.
Pﬂtmvw - L&"TUDE
30,000 FT

nonmougs ﬁ PITCHUP

DESCEND

1 ]
0 oownmew.morg

* LAUNCH & ¥ 'ZND

* DIFFERENTIAL THROTTLING
CONTROL

* RCS ROLL CONTROL

* DESCEND & LAND

* AERODYNAMIC LIFT UNDER

LOWER POWER THROUGH APOGEE

* ROTATION MANEUVER

* EXPAND FLIGHT ENVELOPE
* DEMONSTRATE 0&5 GOALS
= 3 DAYS TURNAROUND
= RESPONSIVE CALL-UP

PHASE I} ©



TEMP Structure

- = 4
GPALS
Capstone
TEMP
(Includes BM(CS)
o ]
l l ,
T 1 r 7 - S -.]
IMD NMD. ] GMD.i:
f-:Segment | Segment" Segment
Annex: TEMP TEMP
’Capstone®_ L if
L BE : . | . o
Patriot ' R -
MDAP TEMP || Corps SAM Appendix |
Appendlx ) MDAP TEMP GBR
UTTMDs | APPENdix 4 Appendix GBI * Major Defense
MDAP TEMP GSTS | Appendix Acquisition Program
Appendix - * Appendix (MDAP)
| TSR [J November DAB
- - |~ Submission

SDIO-SRS-92-985
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Element T&E

SDIAE" ;?:3;' . A .
TNE & hl - . . Hesults
! versight )
ol Element
DTTIE/OT Hesults“ |
Assessments

SDIO GPAL‘s
Managers .-
Coordlnallonl

E  RrTO
B AMSAA/SDC

- centr_eele_r |

Technical
Development Independent :
Test «.Evaluation ..

SDIO-SRS-92-965



Results

I
- ,AMBAA/SDC .

{

CAssosamonts
SINO
(APPALYS

NMansoora

SDIO-SRS-92-985



UNCLASSIFIED

OUTLINE

The Goal

Lessons Learned

The Military Construction Process
0 NMD Facility Acquisition Timelines

O Summary

UNCLASSIFIED

NMDIOPALEACO TN



UNCLASSIFIED

THE GOAL

UNCLASSIIED



UNCLASSIFIED

LESSONS LEARNED

O Establish Clear 'Lines of Authority and Responsibility

Fast Track Decisions

Y Maintain Strong Executive Agent Control

ldentify Requirements Upfront
Specify Realistic Facility Standards

Actively Direct the Configuration Change Order Process
Ensure System & Facility Contractor Communications

U Make Civil Engineering Part of the "Acquisition Team"
A/E Designer and Element System Contractor Partnership
Get User Involved Early and Keep Him Involved

U Keep NEPA Requirements and Timeliness Upfront

UNCLASSIFIED



_ UNCLASSIFIED

THE MILITARY CONSTRUCTION PROCESS
PLANNING DESIGN BUDGETPROGRAM
YEAR YEAR YEAR YEAR

FY 1| FY 2|FY 3|FY 4|/FY 5

Plan'ning N/

ldentification

Programming | Funds ;2 S /Funds Approved

Requested

% 100%
Design \Z §2 o/
Construction | o Obligated

Const. Complete

UNCLASSIFIED



* UNCLASSIFIED

THE RDT&E CONSTRUCTION PROCESS

BUDGET PROGRAM
YEAR  YEAR

FY 1{FY 2|FY 3(FY 4|FY b

Planning u

Identification

Programming Fundw Funds Approved
Requested 100%

Design iZ S?
Co'nstruction ' Obligated M

- Const. Complete

UNCLASSIFIED



SDIO NEPA COMPLIANCE STRATEGY

NEPA
DOCUMENTS Fys7 FY88-91 ¥ FY92 FY93 FY94 FY95
| GPALS PEIS SITE specur\tc EISD
SYSTEM DEMIVAL N~
MILESTONES ,
h BRILLIANT PEBBLES/

TMD PEIS BWQANTEEENEIS
TECHNOLOGY GELEA STARS EIS
DEMONSTRATIONS RME EA LEAP-X EA

HELSTF EA
STFEA

RESEARCH TN
PROGR AM RESEARCH

ENVIRON PLANNING RPTS

LEGEND

Tlered Document

S N,

# Reforence Document

TAYY TVE W Y 0y



UNCLASSIFIED

IMPACT OF SYSTEMS ACQUISITION
THE MILITARY CONSTRUCTION PROCESS

!.
o |
¥ -
I (-]
—— E SYSTEMS
NAFAC

SERVICEéE“"

. DISTRICT(S)
DIVISION (S)

MASTER ANE DESIGN CONSTRUCTION
PLANNER CONTRACTOR CONTRACTOR

UNCLASSIFIED
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UNCLASSIFIED

THE MILITARY CONSTRUCTION PROCESS
ROLES AND RESPONSIBILITIES

U Congress

Provides Funds

U SDlO (Exective Agent) |
.E_xecutes PPBS Proceég_,;f'7.""' |
| Ensures NEPA Con:npliAal.‘ic'e
Iséues Authority & Fundihg to Executing Agents
Provides Congressional Interface
‘Directs SE & | Process . -

Provides Executive Oi}ersight

UNCLASSIFIED

WADOPAIEACO 28/1281Y



UNCLASSIFIED '

THE MILITARY CONSTRUCTION PROCESS
ROLES AND RESPONSIBILITIES {CON'T)

L Services (Executing Agent)

Establishes Site Specific Facilities Requirements
. Assigned as Design/Construction Manager
Executes the Site Specific NEPA Process
U Design/Construction Agent (USACOE, NAVFAC)

Executes Design/Construction Activity

Oversees Design/Construction Contractors
U Installation Commander/System User

Establishes User Requirements

Accepts, Operates and Maintains Facilities and Systems

UNCLASSIFIED

NMDAOPALSACO JW/1INY



UNCLASSIFIED

THE MILITARY CONSTRUCTION PROCESS
ROLES AND RESPONSIBILITIES (CON'T)

O Services (Executing Agent)

Establishes Site Specific Facilities Requirements
Assigned as Design/Construction Manager
Executes the Site Specific NEPA Process

U Design/Construction Agent (USACOE, NAVFAC)

Executes Design/Construction Activity

Oversees Design/Construction Contractors
U Installation Commander/System User

Establishes User Requirements

Accepts, Operates and Maintains Facilities and Systems

UNCLASSIFIED

NADIPALSACO T8 WY
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~ STRATEGIC DEFENSE INITIATIVE

Strategic Defense In 'The 1990°s

Col Simon P, (I’elc) Waorden, USAFR
Deputy For Iulnmlng\
Strategic Defense Initinfive Organization

© jm 23S 7012102 o)o\
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SDIO TODAY

Amb __C‘opi;er' - Diveclor
MG O'Neill |- Depuly Direclor
Dr. Geny - Syslem Aichitect

I R I “—"|_Stalft Functions
I o I _
Technology Theater Defense Strategic Delense (GPALS)
1. T~chnology Insertion 1. Sensors (GBR, BE) 1. Global (BE,BP)
2. Alternatives 2. Weapons (THAAD, ERINT, 2. Halional (GBI, GBR)
3. Follow-on Systems PATRIOT 1) 3. BM/C3 (NTB)
4. mnovative Technologies 3. BM/C3 |

5. Test & Evaluation

VNCLASSIFIED
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l TEST AND EVALUATION '
' SENSOR TECHNOLOGY '

TECHNOLOGY OVERVIEW

' KEY TECHNOLOGY ' ’ .
l DIRECTED ENERGY '--'
INNOVATIVE S8CIENCE
& TECHNOLOQY

INTERCEPTOR
TECHNOLOGY




UNCELASSIFIED

3o

TECHNOLOGY
FASTEH CHEAPER AND BETTER
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SIGNAL PROCESSOR VOLUME IS A
KEY DRIVER OF INTERCEPTOR

1980 AIR- TU AlR MIBSTLE

4‘ 6200 ¢ J

24 MoPs

E:JCH:I ] EH:JI:J

1950 8PED
14 bd
18y

3108 MokY -

UNCLASSIFLED

{b8s AIH-TMH MIBSILE
2300 cm I

2100y 1987 QUIDED
23 MoPe |mncu;mn

{us QUIbED
INtEHCEPTOR
500 tm 9
BY o

4.8 MOPS
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BOTTOM LINE ON
SIZE AND COST

UNIT COST PAYOFF GBWM
COST PERA :,
uNIt o PENTURMANCE LOGISTICS PAYOFF
{IN THOUSANDS) :
10,000
1,000} g
af—f.’,—\
. g X PATRIDY
100} oo UMIS___.o-n U7
eommm e\ sPARnow
v 10000 VTS o winen
10 L STINGER . .
10 ’ 100 ‘ 1.000
MISSILE WEIGHT (Kg)
. N ! ] '
THAAD /\ : ___| panioAD
MOBILITY LOGISTICS PAYOFF o =T 10K ' —
' PAYLOAD
Al éL_Iﬁ
Cpo VELOCHIY = S Km/see -~ 7 VELOCITY = 7.2 Rem/sec
' 199 L 1996
- 1991 1996 ¢ T ONE-TENTI SIZE YIELDS 4 TIMES PROTECTED AREA
8 TIMES LOADOUT FON SMALL INTERCEPTURS
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LEAP FLIGHT TEST SCHEDULE

FY 92

LEAP 1 ;
MISSION CHECKOUT

LEAP 2
SPACE INTERCEPT
RV TARGET

LEAP 3
SPACE INTERCEPT
RY TARGET

LEAP 4

MODERATE AV INTERCEPT
RY TARGE]

LEAP X
COMPONENT TECHNOLOGY
DEMONSTRATION

LEAP §

HIGH AV INTERCEPT
RY TARGET

LEAP 6 W/ALAS
HIGH AV INTERCEPT
RY TARGEY

LEAP 7 W/ALAS, ASAS
HIGH AV INTERCEPT
PBY TARGET

wh &
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FY 93
wsMn
EXPERIMENTS
A
\

PACIET TIAE Y
AP AN NI N YRR

<« 10oKkms

"mugries
Y
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ALTERNATIVES
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MSTI SATELLITE MULTIMISSION
BUS CONCEPT
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MSTI SATELLITE INTEGRATION AT
PHILLIPS LAB
EDWARDS AFB
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MSTI DEPLOYMENT AND
LEAP FLIGHT TESTS

"

UNCLASSIFIED

92 93 94
/\ LEAP 1 /\ ears /\ Lears
v )\ LEAP2 A\ LEAP 6 /\ LEAP 9
-\ LEAP3 4 /\ LEAP7 b /\ Leap 10
MSTI/SCOUT 1 ! /\ LEAP4 | |
 MSTHSCOUT 2 MSTISCOUT 3 MSTI/PEGASUS

SDIO
GROUND.
STATION

PROOF OF

CONCEPT

GROUND
STATION
MISSION

CONTROL

CENTER -

" SDIO/LOSAT GROUND STATION -
UNCLASSIFIED
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LEAP LAUNCH VEHICLE PERFORMANCE
USING SM 2 BLOCK Il ER (TERRIER)
BOOSTER AND SUSTAINER PLLUS ASAS

WEIGHT: 3,383LB 35" (34.3Cm)

(1,522Kg) }*~ VELOCITY-
' l {Kps)
‘ { GUIDANCE 35
o ¥ { secmion
(198.1 Cm) =) ORDNANCE
— SECTION 3.0-
I “‘ AUTOPILO T/
4 -"~BATTERY
] SECTION 2.5 -
Mk 30MOD 4 _| | .
| ROCKET
' MOTOR
| : 2.0-
314" ik
(797.6 Cm) @5,
-|-l§> 1.5 -
-ty
[ |
Mk 70 MOD 1_ ' 1.0 -
"
|
. 0.5 b
I
| o
|
Vo
A
] f

ALTITUDE
(Km)
500 —

65" LAUNCH ELEVATION ANGLE
100 LBS ADDITIONAL PAYLOAD

400 -

300 -

2090 -

100 - FINE ASAS

SM2BLOCKNEN

o-¥- e
0 200

et A
400 600

DOWHRANGE (Km)

800
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NAVY LEAP GETS YOU . ..
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A

+ 9FLIGHT TESTS

» H AT SEA DEMO

- EATDY SENPBROARD
DELIONSTRATON

+ PROVIDES AGGRESSIVE
PRE-THAAD TMD ROLE

« MEINGES SDIO/MAVY TEST AND
TECHHNOLOGY
INFRASTRUCTUNES

« BRIMGS HAVY TO TECIINOLOGY
READINESS

NAVY LEAP WILL HAVE DEMONSTHATED
 EXO- TMD CAPABILI 'y BY 1993

ey
LR LR



Y

UNCLASSIFIED

AIRBORNE LASER

UNCLASSIFIED " psasrrmtes



Loy

INITIAL OBSERVATIONS

DM

BOOST PHASE INTERCEPT WOULD BE A COMPELLING
ADDITION TO THEATER MISSILE DEI'ENSE

AIRCNAFT-BASED LASERS (ABL) OFFEN PHOMISE IH
PROVIDING SUCIHI A CAPABILITY

ABL IS NOT A NEW COMCEPT; A 10" W/sr CLASS LASENR SHOT
DOWN AIR-TO-AIN MISSILES IN 1983-014

THE TECHIUL Y BASE CREATED 1IN OVER IWO DECADES OF
WORK SUPPOIIS TIHE CONCEPT

FOCUSED PROGRAM COULD YIE'LD OPERATIONAL CAPABILITY
EARLY IN THE NEXT DECADE

¥ H
(TR
‘7 .,



Airborne Laser Laboratory
(ALL)

« Demonstrator program: 1970 1o 1983

- Laser- High Energy CO, GDL (10.6 jum)
+ 60 cm Pointer telescope

» Demonstated

» 6 nrad class racking (Isigma - 1 akis)
»» Deslioyed 5 Air 1o Air missiles (AIM-9)
-» Deslroyed 2 Cruise missiles (BQM-34)




IRAQ "SCENARIO SUMMARY"

* QPTIMIZED THREAT BASING ASSUMED FOR MAXIMUM OFFENSE
- CAPABILITY

IRAQ MISSILE
ENVELOPES

. H 3

)

S

Thieat Clnse

N ¢ AT IYTT Hnngn
I 500 ki Hange

S 1000 ke Hnngn
WV ET 000 ke Hangn
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STARWARS - THE DREAM IS ALIVE AND WELL!

* DoD Has Made Considerable Invé'sl‘menls In Directed Eneryy
(Speed-Of-Light) Weapons Technoloyy For Two Decades

* Pay-Ofifs Are Emerging Now

-

Near Weapon Level Components Have Been Bullt And Tesled,
And Are Now Being Integrated For Mit-90s Tests

* In The Next Decade, This Nation Can Field Trul

y Unique Wéapon Sysléms
For A Broad Variely Of Defense Missions, e.y. ’

Boost-Phase Inlercept Of Stralegic And Thealer Missiles
Interactive Discrimination Of Decoys From Warheads
Worldwide Full-Time Air Superiority

Highly Robuslt Survelllance

1 0 F (hptpn W OB
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Reentry
Velilcles (Nv) &
Decoyn
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Vehicle (PBV)
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LASER DEVICE'TECHNOLOGJY.
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MISSION ISSUE

Create New Materials To Improve The Performance, Survivabilit y

And Miniaturization Of SDI Systems

Technical Goal

+ Thrust The U.S. Into A New "Age" Of Diamond For
Windows, Coalings, And Electronics

Payoff .

+ Integrated Circuits With Higher Densil'y,’Higher |
Temperature And Fasler Speed

» Thin-Rocket Windows To Withstand High Speeds

- Diamond Hard Prolective Coatings For Everything

UNCLASSIFIED

jm 21550 4 012102



DIAMOND PROPERTIES

PROPERTIES DIAMOND ALTERNATIVE MATERIAL
HARDNESS goon AL (o on Cachilde)
Ikg/mm“) .
I THERMAL CONDUCTIVITY 2ua S lver )
(W/m/K)
OPTICAL TRANSMISSION 01.22 10 1o 0.2 10 4 (SHen)
~ {pm)
COEFFICIENT OF FRICTION s ol . D Dellon)
ELECITICAL RESISTIVITY Ex 10! L 10" (Alkuniia)
[Lem) ' '
THERMAL SHOCK 102,900,000 L0600 (Zerudim)
(W/in)
TENSILE STRENCYL o0 35 thhamina]
{lsg/1mun?)
e T e vt
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DIAMOND PROPERTIES

LIGH THERMAL CONDUCTIVITY
MGI B BREAKDOWN STRENGTI I

*  RADIATION-HARD

*  PHYSICALLY HIARD

* HIGIFTEMPERATURE (REFRACT RY)

* HIGH DIGLECTRIC STRENGTI1
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ey
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APPLICATION .

PDENSE LOGIC CIRCUITS, THGH-
EMERGY LASER WINDOW COATINGS

I-WAVE & MILLINITER WAVE POwiER

SPACE BELECTRORMICS ‘
COATINGS: GLASSIES, SURGICAL,
INSTRUMIENTS, 'ROSTHIESES, ...
COMPUTER DISCS, AUDIO SPEAKERS

SPACE BLECTROMICS, COMPUTERS,
AUTO IGNITIONS & MONITORING

HIGTT F'OWER CAPACITORS, ULTRA-FASL

MICROBLECTRONMICS
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OBJECTIVE

CENTRALIZE THE ACQUISITION, MANAGEMENT. ANT)
CONTROL OF LAUNCIH REQUIRENMEERTS ANLD

— REDUCE LAUNCII COST (MUIIPLE EAVINCGTE VS SINGLE
LAUNCII NMROCUREMENTS.

— CREATE CENTER OF LAUNCH ESPERFSIE
— MAXIMIZE THE BENEFITS OF LESSONS LEARNED
— ELIMINATE DUPLICATION OF EFFOIRT

L]

— REMOVE LAUNCIH VEIICLE "/ LAUNCH SERVICES
RESPONSIBILITY FROM EXPERIMENTER/SCIENTIST



PRI

'CURRENT MANIFEST

* DASIC CONTRACT FLIGHTS .., * FIRST CONTRACT OPTION FLIGHTS
LEAP | 7EST |
LEAP 2 L R A ZEST 2
LEAP 3 , SPEE DEMO (1310 1M}
LEAP 4 N | ASTRAL DANCER | & 2 (CANCELLIED)
I'LACEIIOLDER | y
SI'IE G (BI'?) ’

* SECOND CONTRACT OPTION FLIGITTS ~ THIRD CONTRACT OPTION FLIGIETS .
LEAP X . ENDO LEAP 1,2, &0
LEADP 5 - o ‘ MACEHOLDER
LEAP G’ e PLASMA RADINTION

IJEA“ 7 . . N RER




| PHASE Il DC-X
TECHNOLOGY DEMO
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PROGRAM GOALS

*FLIGHT TEST OF REUSABLE SUBORI I'AL RU(JI(I‘Z'I'-
. l' NABLING TECHNOLOGY DEMONSTRATION

:. - APPLICATION OF EXISTING TECHNOLOGY

- SY.S'I'.I_‘IMS /\l‘l’li('l/\(fl 1O LAUNCH

)

* DEVELOP AND l)LMUNc%lRI\IIL TECHNOLOGY BASE FOR BERIVED
VEHICLES C OSI I FFECTIVE TO Shio

- CREATE DATABASE ENABLING A MEW CLASS OF Um)l"szi:m.
TRANSPORTATION

] LNABI 2 NATIONAL OFTION TO IMVEST 1IN COST | | | I 0 nv ISS10
VEHICLE

'-.»

. -_-‘1. =,
0 '_‘_-.‘ \'t: \,2":

TR
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POTENTIAL DERIVED VEHICLES

A Orbital

CURRENT DERIVED
I‘R()GRI\M“ FVI‘JI NCLIES

25 KM Apogee
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SCHEDULE

INCREMENTAL I)IEV.ELUI’MI‘)N'I' AT'PROACH

FISCAL YEAN

90

o1

92

33

91

Mhase |

1Concept
Exploration

Desipn

Selectlon £
:S:__%? ¥

Flnal

EalReviews

Fhasell

Prolotype
Design &
Flight
Uetionstration

rl

DC-X Ealirtealioan

L [N T

m

Phase

Expetimental
Piolotype

Phase IV

Operalional
Systein

[NON SDIO ACTIVIIie

Py Frodode e o

redvsn e Doegrnes

%G

07.

on

99

0o

E@L 1-\WWAY AIRF]

beeilprey

RRLITVAY

WAME ¢
VAN
{.t;npm)

SSIOA

OMPET

ITION

FElCcoMPLETED
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CONCIRISIONS

*PHASE LIS A TECTINOLOGY DEMONS BATION PROGRAM TQ):

- DETERMINE IF CURRENT CORNCERTS AN TE TINOLOGIHES WL,
SUHPPORETTE DEVEL WRHENT OF A SHBORBITAL RECOVERAL
ROCKET DEVELOPMENT FOR VS T SDIoO) CVLTERN CTESTING

*SDIO HAS NO PLAN NOR BUDGET FOR UL, S ALE, ORIVTAL VEIIC)LE
DEVELOPMENT

r

* PHASE W EFFORTS WILL MAXIMIZE TECHNOLOGY TRANSFER TO A
FUTURE ORBITAL VELICLE

HUNCLASSIFIED ’ PHIASE T 7
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‘Advance Planning Briefing For Industry

SDI International And External Programs
Overview |

3 MAR 92

Dr. J. David Martin
Director
International And External Programs
Strategic Defense Initiative Organization

jm-11732 / 022692 o



INTERNATIONAL AND
EXTERNAL PROGRAMS

» Overview
- 0rgénizational Structure
- Congressional Issues Impacting GPALS
- Government To Government Discussions

- Multinational Activities

[m-24714 / 022692



'STRATEGIC DEFENSE INITIATIVE

ORGANIZATION

Deputy Director (DD)
Systems Architect (DA)

Director (D)

Special Staff

+ General Counsel

AQ_ |

Acquisition &
Mission

Deputy For

Technology

International
And External
Programs

ERE TR oL

Mulinational

Divislon
TNS
Sensor
Affalrs
Technology Divisien
TNC i
Interceptor Test And ln(;:r\::ar:l':‘h:’:'&
Technology Evaluation

Innovative
Sclence &

Aftalrs Division

Management
Operations

Security,

A BT

& Counter-
measures

Intel,

s

Deputy For
Strategic
Defense

S R

SDG

Deputy For
Program
Operations

AR AR

o

Deputy For §
Theater Missilo |
Defense S

Globsl Defense [

POE

Cost
Estimating &

|

& Command &

System Integration H

Information
Systems

Planning &
| Contrel

jm-88250 / 022692



CONGRESSIONAL ISSUES
IMPACTING GPALS

-« Missile Defense Act Of 1991
- Bilateral ABM Treaty Discussions

« Growth Of Theater Missile Defense

[m-24715 s 022602
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MISSILE DEFENSE ACT OF 1991

Missile Defense Goal Of The United States

+ It Is The Goal Of The United States To

- Deploy An Antiballistic Missile System, Including One Or An
Adequate Additional Number Of Antiballistic Missile Sites
And Space Based Sensors, That Is Capable Of Providing A

Highly Effective Defense Of The United States Against
Limited Attacks Of Ballistic Missiles

- Maintain Strategic Stability

- Provide Highly Effective Theater Missile Defenses (TMDs)
To Forward Deployed And Expeditionary Elements Of The

Armed Forces Of The United States And To Friends And
Allies Of The United States

jm-22575 / 022692




MISSILE DEFENSE ACT OF 1991 (Cont'd)

« ABM Treaty
- Congress Urges The President To Pursue Immediate
Discussions With The Soviet Union On The Feasibility

And Mutual Intlerests Of Amendments To The ABM .
Treaty To Permit

— Additional Ground Based Sites

~ Increased Use Of Spaced Based Sensors For
Direct Battle Management

— Clarification About Permitted Development And
Testing Of Space Based Defenses

— Clarification Of Distinctions Between Theater And
Strategic ABM Defenses

jm-24716 1 022692



THEATER MISSILE DEFENSE

« Growth Industry
- FY 91/ $396 M--FY92/$857M---FY96/$1 899 M

« Several Active Defense Procurement Opportunities
- PATRIOT Upgrades
- ERINT
- CORPS SAM
- THAAD
- TMD-GBR

» Other TMD Procurement Opportunities

- Architecture Studies

- TMD Targets

- Attack Ops / Counter Force

- Test Beds

-BM/C3

- Passive Defense

- Advanced Technology Demonstrations
— Lethality
— Sensors
— Discrimination

[m-24733 1 022702



GOVERNMENT
TO GOVERNMENT DISCUSSIONS

+ Five Nations Have Signed Memoranda Of Understanding
To Participate In SDI

« Other Nations Are Also Actively Involved In SDI Research

« Recent NATO Strategy Recognizes Problem Arising From
Missile Technology Proliferation

« Many Allies Are Thinking About The Need For Missile
Defenses

im-24717 /030292



PARTICIPATION OF
ALLIES / FRIENDS

* Allied Participation In SDI Predates Refocus Toward
GPALS

* U.S. Open To Many Avenues Of Participation And
Cooperation

- Wants To Discuss With Allies / Friends Their
Interests / Ideas

 General Areas For Participation In GPALS

- Participation In SDIO's Basic Research And
Development Programs For GPALS

- Government To Government Cooperation,
Specifically In TMD Aspects Of GPALS

- Independent Acquisition Of TMD Systems Which
Would Be Interoperable With U.S. GPALS Elements

~ Indigenously Developed
— Purchased From Another Country Such As U.S.

jm-15452 / 052891



ALLIED PARTICIPATION

303 Contracts. $833.33 Million

Canada Denmark

Denmark
France Belglum

Belglum Netherlands Japan Netherlands

Italy

.
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-

Country Number Of Contracts $ Values (M)
United Kingdom 148 129.10
Germany 40 88.55
Israel 22 549.24 *
ltaly 25 15.11
Japan 20 6.00
France 19 17.37
Canada 21 8.00
Belgium 4 0.52
Denmark 1 0.03
The Netherlands 3 19.41 *»
Total 303 $833.33

** Includes $7 Million Contribution By The Netherlands

jm-1098a /012792
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WITH ALLIES

SDIO COOPERATIVE ARRANGEMENTS

Netherlands

UK
Israel
Israel
israel
Israel

Japan

France

$ In Millions
Program Value

Data Fusion 26.000
Flight Test 20.000
Exten_ded Air Defense Test Bed 19.300
Artificial Intelligence 0.685
Arrow Experiment 158.000
Arrow Continuation Experiments 322.00
Theater Missile Defense Test Bed  33.100
Hybrid Electromagnetic Gun 3.088
Western Pacific Architecture 6.500
Study

Free Electron Laser (FEL) MOA —
Hypervelocity Gun Test 12.000

Us/Ally
Funding
(Approximate)

40% / 60%
50% / 50%
60% / 40%
80% / 20%
80% / 20%
72% | 28%
72% | 28%
80% / 20% -—
90% / 10%

40% / 60%

jm-2652B / 101691



STRATEGIC DEFENSE INITIATIVE

Program Budget Considerations

3 MAR 92

| Lt Col Steve Mullen, USAF
Assistant Director, Financial Management Directorate
Program Operations
Strategic Defense Initiative Organization

Jm-T133a /022482
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PROGRAM ELEMENT STRUCTURE
e

'FY 85 -89 FY 90 FY 91 - FY 92 -97

. SATKA SATKA Phase | Space Based Interceptor |
KEW KEW LPS Limited Defenslvé Sys
DEW DEW TMD | Theater Missile Defense

SA/BM | SA/BM TMDI .
SLKT SLKT ' Follow-on Other Follow-on
Hq Mgt - Res & Support Res & Support

Jm-24411 7022192
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| Requeste

Then Year $ In Billions

FY 92-97 POM

Reagan, $40.78
88-92 POM FYDP, Jan 89)
(10788 DAB Base)

FY 92-.97 PDM

FY 82-97 FYDP

: s ($42.0B)
8-90POM &

=
=
= -~
=

{$2.89B)

88 89 90 01 92 03 94 95 96 97
: Fiscal Year

| jm-5232q /022592



FY 91 $ In Billions

BMD BUDGET EVOLUTION

ERINT Arrow
THAAD

TMDI

Patriot

SDI
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STRATEGIC DEFENSE INITIATIVE
FY 93 AMENDED BUDGET FYDP PROGRAM

e

B

TY $ In Thousands
RDTE FY 91 FY 92 FY 93
Dem/Val 6.3 . -
Theater Misslle Defense 178,452 802,710 857,725
Limited Defense System 394,148 1,434,343 2,134,755
Space Based Interceptor 867,583 466,069 575,558
Follow-on 697,479 666,352 849,596
Research And Support 731,150 715,027 754,740
EMD 6.4 Total Dem /Val . 2,868,812 4,084,501 5,172,374
Theater Misslle Defense 31,000 140,000
LImited Defense System
Space Based Interceptor
Total EMD ___________ 31,000 140,000
‘ToalRDTE 2,868,612 . 4,115,501 5,312,374
Procurement _
Theater Missile Defense ' 25,000 62,500
Limited Defense System . - . _
“Total Procurement 25000 62,500
MILCON
Limited Defense System _ 40,200
Space Based Interceptor 3,870
Research And Support 6,000 5,100 10,000
Total MILCON L 9,870 5,100 50,200
TolalSDIO 2878682 4,145,601 5,425,074

Jm-23575 1 021892



STRATEGIC DEFENSE INITIATIVE ORGANIZATION
EXECUTING AGENT DISTRIBUTION

(% In Millions) |
Executing Agent FY 90 FY o9 _F_Y_gg_ - FY93 %
DARPA 1.000 0.000 .000 .000 >1
DNA - 67.517 42955  55.029  52.405 1
DOE 161036 222647 141125  116.240 2
NSA 000 000 10.284 - 10.803 1
SDIO 737.973  854.975 1376.397 2079.733 39
U.S. Air Force  1151.330  563.830  502.308° 777.123 14
U.S. Army 1297.799 1060.814 1828.090 2166.398 40
U.S. Navy 182,563  132.611 231.608 221.727 4
USSPACECOM = 1.001 850 760 645 1

SDI Total 3600.228 2878.682 4145.601 5425.074

m-14409 7 021892



STRATEGIC DEFENSE INITIATIVE
' BY EXECUTING AGENT FY 85 - 93

TY$_Billions

Im-23617 7 021192




FY 93 AMENDED PRESIDENT'S

o/ BUDGET
M
TY $ In Millions
FY 92 FY 93
FY 93 ' FY 93
FY92/93 Amended FY92/93 Amended
RDT&E Budget Delta Budget Budget Delta Budget
Theater Missile Defense  857.5 -23.8 833.7 890.7 +107.0 997.7
Limited Defensive Sys  1,600.4 -166.1 1,434.3 1,736.8  +398.0 2,134.8
Space Based Interceptor 8299 -363.8 466.1 768.4 - -192.8 575.6
Follow-on - 1,168.2 -501.8 666.4 - 1,2559  -406.3 849.6
Research And Support 694.6 +20.4 - 7150 831.4 -76.7 - 75A.7
Total 5,150.6 -1,035.1 4,115.5 54832 -1708 5,3124

m-24357 7021892
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CONTRACT TERMINATIONS

FY 92 APPROPRIATION
# Of Contractors / -.
Program Title (000) People Subcontractors City / State
1101 Passlve Sensors 1,975 - 104 Rockwell Anaheim, CA
. : Hughes El Segundo, CA

Aerojet Sacramento, CA
NRC ' Colorado Springs, CO
TRW Redondo Beach, CA
Spire Corp _Boston, MA
Harrls - ‘Melbourne, FL

1103 Laser Radar 178 4 Laser Sclence Cambridge, MA

1104 Signal Processing 1,645 72 Honeywell Plymouth, MN
Raytheon Sudbury, MA -
Phillips Lab Hanscom AFB, MA
David Sarnoff Princeton, NJ
Spire Comp Bedford, MA
Allied Signal Columbla, MD
IBIS Danvers, MA
N.C. State Ralelgh, NC
Univ Of FL Galnesville, FL
Texas Instruments Dallas, TX

1201 Interceptor Component 2,212 13 Thiokal Huntsvllle, AL

Technology

Aerojet Sacramento, CA
Wesllng_house Pittsburgh, PA

246991021892
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CONTRACT TERMINATIONS
FY 92 APPROPRIATION (Cont'd)

# Of Contractors /

Program Title ($000) People -Subcontractors City / State
1302 Chemical Laser 14,558 10 United Tech West Palm Beach, FL .
1303 Neutral Particle Beam 3,939 - 73 . Grumman Corp Long Island, NY

. ' Kirk Meyer Co Santa Fe, NM
Butler Sves - Santa Fe, NM
Salem Technical Santa Fe, NM
DOE Los Alamos, NM
Misslon Rsch Albuquerque, NM
Spectra Tech Bellview, WA -
Titan Tech Albuquerque, NM
UnivOfNM Albuquerque, NM
K-Tech ~  Albuquerque, NM
Sandla Lab Sandia Base, NM
1503 Power + Power Cond 10,000 15 GE San Joss, CA
GE Valley Forge, PA
Westinghouse Pltisburgh, PA
TECO . Boston, MA
1105 . Discrimination ' 1,183 . 27 Hughes - El Segundo, CA
Boelng Seattle, WA

Nichols Huntsville, AL

24700 1 022492



SDIO FY 94 - 99 POM PROCESS

POM Fiscal
OSD Provides OSD Provides Guldance Program Office
Defense Guidance |} . Fiscal Guldance Issued To Cost Estimates
To SDIO To SDIO- Deputles / Briefed To PRB
2 MAR 92 5 MAR 92 Directors And Pis 16 MAR 92
= 12 MAR 92
Planning & 0 )
Resources Board nesli?:::?:::; cglon SDIO POM Executing Agents
Program
(PRB) Brlefings Summary And s - Revlew Program
- Review POM Reqt —_— y ummary = Provids Comments
- Recommend P ottla {lssues To Deputles / Provided To (Executablity)
Program Issues 2D7Irex:l:2 Execuling Agents 1-8 APR 92
23-25 MAR 92 - 31 MAR 92
R R T R B oG GTH HA TR R R it R0 i

]

Descriptive
Summaries
(CDSs) To
Support The
POM

Development Of Ii

._)

9 :
.2 15 APR_ 2" A

T " Printed Coples
Final POM Final sDIO Submits || |©F S[?;guﬁgg‘ To
Revlew And CDS i 3,| Coordination Of | Automated |y | [ e
Revislon SDIO POM POM To OSD Execu“,;g
15-20 APR 92 20-24 APR 92 1 MAY 92 Agents
4 MAY 92

SR e sttt

f-7t34a 7 022492
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STRATEGIC DEFENSE INITIATIVE

Technical Information Center
Information Briefing

3 MAR 92

Mrs. Jeanette Clay
Information Systems Directorate
Strategic Defense Initiative Organization

jm-22288 7030292



PURPOSE OF BRIEFING

 Provide Awareness Of The Existence Of The
Strategic Defense Initiative (SDI) Technical
Information Center (TIC) And The Functions

Available To SDIO Contractors And Government
Personnel

Im-22280 /112091



TIC MISSION

- Serve As The SDI Library
» Conduct Current Awareness Activities
 Operate A Bidders Library

- Operate A Data Management Library

Jm-22200 1 030292



SDI LIBRARY FUNCTIONS

« Collect And Provide Access To Basic Scientific, Technical, And
Programmatic Documentation Needed By The Entire SD!
Community And Its Contractors

- Collect Current And Historical Data
- Provide Unclassified And Classified Reading Rooms
- Perform Keyword Searches Of Databases For Required Material

* Respond To Bibliographic And Technical Inquiries
- Provide Referrals To Other Information Sources
* Lend Videotapes, Documents, Books To The SDI Community

» Provide Access To A Microfilm Library Of DoD Directives,
MIL-STDs, FIPs, MIL-SPECS, And MIL-HBKS

Jo-22291 1192401



RESOURCES AVAILABLE

» Over 35,000 Documents Related To SDI Program

- Documents Include Books, Audio And Videotapes, Maps,
And Engineering Drawings

+ More Than 40 Specialized Journals, Newsletters, Ciher

Material Focusing On SDI Related Science, Technology, And
Policy Issues

- Collections Include / Will Include: DART / DAB, Theater
Missile, Projected Defender, Environmental, BP, Directed

Energy, And References To Other Appropriate Collections
Such As Threat And Survivability

Jm-22298 1 112191



INFORMATION SOURCES

- Documents Acquired From
- SDIO And Services
- SDI Contractors
- Government Agencies And Departments

« Specialized Scientific And Technical Publications

- Foreign Broadcast Information Service (FBIS) And Joint
Publication Research Service (JPRS) Reports

» Online Access To External Database Services Such As
- Dialog
- DROLS (DTIC)
- Newsnet
- Lexis / Nexis

Jm-22296 1 112191



DIALOG

+ Over 350 Databases In Excess Of 200 Million Records
- Books And Monographs - Library Of Congress
» Chemistry - Beilstein On-line, Chem Abstracts

'+ Energy And Environment - DoE Energy, Nuclear Science
Abstracts

- Law And Government - CBD, GPO Monthly Catalog, FedAeraI
Register

« News - UPI News, Mideast File, Current Digest Of The Soviet
Press, World Affairs Report, Reuters

- Patents And Trademarks - World Patents Index

« Science And Technology - Aefospace, Jane's Defense And
Aerospace News / Analysis, Engineered Materials Abstract,
Scisearch, Soviet Science And Technology, NTIS

22297 1 112181



DROLS (DTIC)

- DoD's Central Facility For Collection And Dissemination Of
Scientific, Technical, And Management R&D Info Of Military
Organizations And Their Contractors

'« Technical Report Database - Over 30,000 Technical Reports
Submitted Annually .

« Work Unit Information System Database - Research Being
Performed, By Whom, Effort, Dollars, etc.

- IR&D Database - Descriptions Of Technical Programs Not
Wholly Funded By DoD. Used To Avoid Duplicating Ongoing

Efforts And Identify Contractors With Expertise Of Interest
To DoD

jm-22298 7 112191



NEWSNET

- A Database Of Newsletters Covering Worldwide Events And
- Business News

» Over 380 Business Newsletters (Space Daily, Space
Business News, Defense Daily, Defense R&D Update, C31
Report, Advances Military Computing, Military Space, SDI
Monitor, NASA SW Directory)

- 11 Worldwide News Wires Delivered In Real Time (UPI, AP
Data Stream Business News, Rueters, Etc.)

- TRW Business Profiles
« Stock And Commodity Quotes

» Investment Company And Industry Review

22208 £ 112191



LEXIS / NEXIS

» World's Largest Full Text On-line Database. Covers Law,

Regulation, Legislation, People In Government International
Information, Global News

. International Sources - TASS, The Economist, BBC

Summary Of World Broadcasts, Current Digest Of The

- Soviet Press, Asahi And JiJi News Service

» Government Documents - FAR And Supplements, Federal
Register, Federal Trade Commission Reports, etc.

- Newspapers, Newsletters, And Magazines - Defense And

Foreign Affairs Weekly, National Journal, National Review,
Time, U.S. News And World Report, New York Times, etc.

Jm-22300 £ 112191
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CURRENT AWARENESS ACTIVITIES

» Publish The Weekly "Tech Center Update" Containing Summaries
- Of News Publications And Journals

* Distribute A "Bimonthly Bulletin” Of Items Of Interest To The SDI
Community

- Maintain A "Master Schedule" Of Events Of Interest To The SDI
Community | |

- Provide Direct Mailings To Government, Industry, And Academic
Users

+ Provide On-site TIC Representative At SDIO

22292 1 $12191




BIDDERS LIBRARY FUNCTIONS

A e 2 . :
kR MaL

 Provide Reading Room For Bidders

+ Serve As The Respository Of The Government Furnished

Information (GFl) Related To SDIO And SDIO Executing
Agent Solicitations*

* Avallabllity Ot GFI Subject To Terms And Conditions Mutually Agreed Upon Between
- SDIO And Executing Agents -

22293 7 112191



DATA MANAGEMENT LIBRARY
FUNCTIONS

 Receive SDIO CDRL Deliverables
» Review Deliverables Against Contract Requirements

» Maintain All SDIO CDRL Submissions

22284 7 112101



FUTURE SERVICES

~+» On-line Access To The TIC From Remote Sites (e.g., SDC,
SSD, NTF)

- Publication Of Topical Bibliographies
- Dial Up Capability For Aécess To
- Weekly Tech Center Updates
- SDI TIC Bulletin
- Selected Bibliographies Of Unclassified Material
- Master Schedule |

- Documents Of Interest To SDI

[m-22301 H112191



Address:

Telephone:

Fax:

‘Hours Of Operation:

SDI TIC SITE INFORMATION

SDITIC

1755 Jefferson Davis Highway
Suite 708

Arlington, Virginia 22202

(703) 521-7703

(703) 521-4123 -
(703) 521-9737 (Security)

Unclassified 8:00 am To 5:00 pm
Classified 8:00 am To 4:30 pm

22300 1112191



STRATEGIC DEFENSE INITIATIVE

Technical Information Center
Information Briefing

3 MAR 92

Mrs. Jeanette Clay
Information Systems Directorate
Strategic Defense Initiative Organization

m-2278R 1 030292



PURPOSE OF BRIEFING

- Provide Awareness Of The Existence Of The
Strategic Defense Initiative (SDI) Technical
Information Center (TIC) And The Functions

Available To SDIO Contractors And Government
Personnel

m-22289 1 112091



TIC MISSION

» Serve As The SDI Library
« Conduct Current Awareness Activities
- Operate A Bidders Library

- Operate A Data Management Library

22200 / 030292



SDI LIBRARY FUNCTIONS

+ Collect And Provide Access To Basic Scientific, Technical, And
Programmatic Documentation Needed By The Entire SDI
Community And Its Contractors

- Collect Current And Historical Data
- Provide Unclassified And Classified Reading Rooms
- Perform Keyword Searches Of Databases For Required Material

- Respond To Bibliographic And Technical Inquiries

- Provide Referrals To Other Information Sources

“+ Lend Videotapes, Documents, Books To The SDI Community

» Provide Access To A Microfilm Library Of DoD Directives,
MIL-STDs, FIPs, MIL-SPECS, And MlL-HBKS

22291 1192191



RESOURCES AVAILABLE

-

» Over 35,000 Documents Related To SDI Program

» Documents Include Books, Audio And Videotapes, Maps,
And Engineering Drawings

» More Than 40 Specialized Journals, Newsletters, ither

Material Focusing On SDI Related Science, Technology, And
Policy Issues

» Collections Include / Will Include: DART / DAB, Theater
Missile, Projected Defender, Environmental, BP, Directed

Energy, And References To Other Appropriate Collections
Such As Threat And Survivability

Jm2229% 1 112199



INFORMATION SOURCES

» Documents Acquired From
- SDIO And Services
- SDI Contractors
- Government Agencies And Departments

» Specialized Scientific And Technical Publications

- Foreign Broadcast Information Service (FBIS) And Joint
Publication Research Service (JPRS) Reports

* Online Access To External Database Services Such As
- Dialog
- DROLS (DTIC)
- Newsnet
- Lexis / Nexis

Im22298 1112191



DIALOG

» Over 350 Databases In Excess Of 200 Million Records

Books And Monographs - Library Of Congress
Chemistry - Beilstein On-line, Chem Abstracts

Energy And Environment - DoE Energy, Nuclear Science
Abstracts

Law And Government - CBD, GPO Monthly Catalog, Federal
Register

News - UPI News, Mideast File, Current Digest Of The Soviet
Press, World Affairs Report, Reuters

Patents And Trademarks - World Patents Index

Science And Technology - Aerospace, Jane's Defense And
Aerospace News / Analysis, Engineered Materials Abstract,
Scisearch, Soviet Science And Technology, NTIS

22297 1121



DROLS (DTIC)

Q L)
twy of O

» DoD's Central Facility For Collection And Dissemination Of

Scientific, Technical, And Management R&D Info Of Military
Organizations And Their Contractors

"« Technical Report Database - Over 30,000 Technical Reports
Submitted Annually

« Work Un'it Information System Database - Research Being
Performed, By Whom, Effort, Dollars, etc.

. IR&D Database - Descriptions Of Technical Programs Not
Wholly Funded By DoD. Used To Avoid Duplicating Ongoing

Efforts And Identify Contractors With Expertise Of Interest
To DoD

m-22298 1112191



NEWSNET

+ A Database Of Newsletters Cdvering Worldwide Events And
-~ Business News

» Over 380 Business Newsletters (Space Daily, Space
Business News, Defense Daily, Defense R&D Update, C31
Report, Advances Military Computing, Military Space, SDI
Monitor, NASA SW Directory)

11 Worldwide News Wires Delivered In Real Time (UP1, AP
Data Stream Business News, Rueters, Etc.)

« TRW Business Profiles
+ Stock And Commodity Quotes

* Investment Company And Industry Review

m-2z209 7 112100



LEXIS / NEXIS

* World's Largest Full Text On-line Database. Covers Law,

Regulation, Legislation, People In Government International
Information, Global News

. International Sources - TASS, The Economist, BBC
Summary Of World Broadcasts, Current Digest Of The
- Soviet Press, Asahi And JiJi News Service

- Government Documents - FAR And Supplements, Federal
Register, Federal Trade Commission Reports, etc.

- Newspapers, Newsletters, And Magazines - Defense And

Foreign Affairs Weekly, National Journal, National Review,
Time, U.S. News And World Report, New York Times, etc.

Jm-22300 / 112194



CURRENT AWARENESS ACTIVITIES

» Publish The Weekly "Tech Center Update" Containing Summaries
- Of News Publications And Journals

* Distribute A "Bimonthly Bulletin" Of Items Of Interest To The SDI
Community

 Maintain A "Master Schedule” Of Events Of Interest To The SDI
Community | |

» Provide Direct Mailings To Government, Industry, And Academic
Users

* Provide On-site TIC Representative At SDIO

2292 1 1121



BIDDERS LIBRARY FUNCTIONS

* Provide Reading Room For Bidders

- Serve As The Respository Of The Government Furnished

Information (GFI) Related To SDIO And SDIO Executing
Agent Solicitations* ,

* Avallabllity Ot GFl Subject To Terms And CondItions Mutually Agreed Upon Between
SDIO And Executing Agents '

jmz2203 111291



DATA MANAGEMENT LIBRARY
FUNCTIONS

« Receive SDIO CDRL Deliverables

* Review Deliverables Against Contract Requirements

« Maintain All SDIO CDRL Submissions

22284 1 112191



FUTURE SERVICES

* On-line Access To The TIC From Remote Sites (e.g., SDC,
SSD, NTF)

» Publication Of Topical Bibliographies
- Dial Up Capabilitﬁ For Aécess To
- Weekly Tech Center Updates
- SDI TIC Bulletin
- Selected Bibliographies Of Unclassmed Material
- Master Schedule

- Documents Of Interest To SDI

m2201 f 121,



Address:

Telephone:

Fax:

Hours Of Operation:

SDI TIC SITE INFORMATION

SDITIC

1755 Jefferson Davis Highway
Suite 708
Arlington, Virginia 22202

(703) 521-7703

(703) 521-4123 -
(703) 521-9737 (Security)

Unclassified 8:00 am To 5:00 pm
Classified 8:00 am To 4:30 pm

22303 1 112191



STRATEGIC DEFENSE INITIATIVE

Program Budget Considerations

3 MAR| 92

| Lt Col Steve Mullen, USAT
Assistant Director, Financial Management Directorate
Program Operations
Strategic Defense Initiative Organization

Jm-7133a /022492



N7,/ PROGRAM ELEMENT STRUCTURE

'FY 85-89 FY 90 FY 91 - FY 92-97
. SATKA SATKA Phase | Space Based Interceptor
KEW KEW LPS Limited D_efenslvé Sys
DEW DEW TMD | Theater Missile Defense
SA/BM | SA/BM TMDI |
SLKT SLKT Follow-on Other Follow-on
Hq Mgt : Res & Support Res & Support

24411 f 022182
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PROGRAM BUDGET HISTORY

14 -
' ' FY 02.07 POM
12 o . . .
Reagan, $40.78
88-02POM FYDP, Jan 89)
{10788 DAB Baso)
FY 92-97 PDM
10 4
.0
g FY 92-97 FYDP
" - 2.0B
= 86-90POM & -~ (H218)
m g- & =
= =
e =
1 ™ .\
© o°
5‘-’- ‘0“
c o .
- .“f
2 o i .
= 7 ($4.14B)
Bush l’w
($2.808)
0

85 86 87 88 89 90 91 92 93 94 95 96 97
_ Fiscal Year

 Im-5232q /022592




BMD BUDGET EVOLUTION
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STRATEGIC DEFENSE INITIATIVE
FY 93 AMENDED BUDGET FYDP PROGRAM

TY $ In Thousands
RDTE FY 91 FY 92 FY 93
Dem/Val 6.3 -
Theater Misslle Defense 178,452 802,710 857,725
Limlted Defense System 394,148 1,434,343 2,134,755
Space Based Interceptor 867,583 466,069 575,558
Follow-on 697,479 666,352 849,596
Research And Support 731,150 715,027 754,740
EMD 6.4 Total Dem / Val | 2,868,812 4,084,501 5,172,374 _
Theater Misslle Defense 31,000 140,000
Limited Defense System
Space Based Interceptor .
Total EMD : 31,000 140,000
Total RDTE - 2,868,812 4,115,501 5,312,374
Procurement _
Theater Missile Defense - ' 25,000 62,500
Limited Defense System
W* 25000 62,500
MILCON '
Limited Defonse System . 40,200
Space Based Interceptor 3,870
Research And Support 6,000 5,100 10,000
“TotalSDIO 2,878,662 4145001 5,425,074

235751 021892



Executing Agent
DARPA

DNA

DOE

NSA

SDIO

U.S. Air Force
U.S. Army
U.S. Navy

USSPACECOM

SDI Total

($ In Millions)
FYoo  FYet  FYe  Fres
1.000 0.000 .000 .000
67.517 42955 55,029  52.405
161.036 222,647 141125  116.240
.000 000 10284 - 10.803
737.973  854.975 1376.397 2079.733
1151.339  563.830  502.308° 777.123
1297.799  1060.814 1828.090 2166.398
182,563 132,611 231.608 221.727
1.001 .850 760 645
3600.228 2878.682 4145.601 5425.074

STRATEGIC DEFENSE INITIATIVE ORGANIZATION
EXECUTING AGENT DISTRIBUTION

%

>1

>1
39
14
40

>1

Im-14409 1 021892



STRATEGIC DEFENSE INITIATIVE
BY EXECUTING AGENT FY 85 - 93

TY$_BIIIlons

DARPA /NSA $.4

Im23817 1028182



FY 93 AMENDED PRESIDENT'S

&£ BUDGET
.
| TY § In Millions
FY 92 FY 93
FY 93 ' FY 93

FY 92/93 Amended FY92/93 Amended

RDT&E Budget Della Budget Budget Delta Budget

Theater Missile Defense  857.5 -23.8 833.7 890.7 +107.0 997.7
Limited Defensive Sys  1,600.4 -166.1 1,434.3 1,736.8  +398.0 12,1348

Space Based Inlerceptor 829.9 -363.8 466.1 768.4  -192.8 575.6

Follow-on 1,168.2 -501.8 666.4 1,2559  -406.3 849.6

Research And Support 6946  4+20.4 - T16.0 831.4 -76.7 - 754.7

" Total 5,150.6 -1,035.1 4,115.5 5483.2 -170.8 5.312.4

24357 1021992



CONTRACT TERMINATIONS
FY 92 APPROPRIATION

# Of Cont'factors /

Program Title ($000) People Subcontractors City / State
1101 Passive Sensors 1,975 - 104 Rockwell Anahelm, CA
_ Hughes El Segundo, CA
Aerojet Sacramento, CA
NRC ' Colorado Springs, CO
TRW Redondo Beach, CA
Spire Corp _Boston, MA
: Harrls - -Melbourne, FL
1103 Laser Radar 178 4 Laser Science Cambrldge, MA
1104 Slgnal Processing 1,645 72 Honeywell Plymouth, MN
Raytheon Sudbury, MA -
Phiflips Lab Hanscom AFB, MA
David Sarnoft Princeton, NJ
Spire Corp Bedford, MA
Allied Signal Columbla, MD
IBIS Danvers, MA
N.C. State Ralelgh, NC
Unlv Of FL Galnesville, FL

Texas Instruments Dallas, TX
1201 Interceptor Component 2,212 13 Thiokal Huntsvllle, AL

Technology Aerojet Sacramento, CA
‘ Wesl!ng_house Pittsburgh, PA

Jm-24699 7 021892



#0f  Contractors/

Program Title | ($000) pegple Subcontractors

CONTRACT TERMINATIONS
FY 92 APPROPRIATION (Cont'd)

City /State

1302 Chemical Laser 14,558 10

United Tech
1303 Neutral Particle Beam 3939 - 73

- Grumman Corp
Kirk Meyer Co
Butler Sves

Salem Technical
DOE

Mission Rsch
Spectra Tech
Titan Tech
Unlv Of NM
'K~Tech
Sandla Lab
1503 Power + Power Cond 10,000 15 GE
GE
Westinghouse
TECO
Hughes
Boeing
Nichols

1105 . Discrimination 1,183 = 27

West Palm Beach, FL. .
Long Island, NY
Santa Fe, NM
Santa Fe, NM
Santa Fe, NM
Los Alamos, NM
Albuquerque, NM
Bellview, WA -
Albuquerque, NM
Albuquerque, NM
Albuquerque, NM
Sandia Base, NM
San Jose, CA
Valley Forge, PA
Pittsburgh, PA
Boston, MA

El Segundo, CA
Seattle, WA
Huntsville, AL

247007022492
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OSD Provides OSD Provldes
Defense Guldance }i . > Fiscal Guldance
To SDIO To SDIO
2 MAR 92 5 MAR 92

R S o A TR e 7

SDIO FY 94 - 99 POM PROCESS

POMFiscal |}
Guldance
Issued To iy
Deputles /

Directors And Pls .

12 MAR 92

L R e sy Doy

Program Ofilce |
Cost Estimates

Brlefed To PRB
16 MAR 92

e SRR s

o Plannlnua& Updated POM
esources Board Resource Allocation}
(PRB) Brlefings : Summary And
~Review POM Reqt e Issues To Depulles /
- Recommend POM Direclors
Program Issues
23-25 MAR 92 27 MAR 92
e RS Loy dorsaerresammerpedt

PR R T I

Fe ARSI R RS

SDIO POM
Program
Summary
Provided To
Execuling Agents |
31 MAR 92

Executing Agents

- Review Program
= Provlds Comments

(Executabliity)
1-8 APR 92

it

SRR A P s meecoseanesosnerontrmn;

&mnssw;umwzxmmmu‘;w&;mwﬁ.

Development Of k ~ |t | Printed Copies
Descriplive Fihal POM Final SDIO Submits || |©fSPIOPOMTo
Summarles Depulles,

Revlew And CDS Coordlnation Of 23| Automated
(CDSs) To ; »| Directors, &
Support The Revislon SDIO POM POM To OSD Executing
POM 15-20 APR 92 20-24 APR 92 1MAY 92 Agents
215 APR 92 SAYo2

Im71348 1 022482



F FOLG2-055%

" STRATEGIC DEFENSE INITIATIVE

Strategic Defense In The 1990°s

Col Simon P. (Pete) Waorden, USAF
Depuly For Technology
Strategic Defense Initintive Organization

fm-20831 7012492
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SDIO TODAY

Amb Q_opi;er |- bhector
MG O'Neill |- Depuly Director
Dr. Geny - System Aichitecl

—t ] I _""|_Slalt Funclions
Technology Theater Detense Stralegic Defense (GW\L?)
1. T~chnology Insertion 1. Sensors (GBR, BF) 1. Global {BE, BP)
2. Alternatives 2. Weapons (THAAD, ERINT, 2. Halional (GBI, GBR)
3. Follow-on Syslems PATRIOT 1) 3. BM/C3? (NTB)

4. lnnovalive Technologies 3. BM/ 3
5. Test & Evalualion

UNCLASSIFETEND

R hAlET] nl:n-',



l TEST AND EVALUATION '
’ INTERCEPTOR |
TECHNOLOGY
‘ SENSOR TECHNOLOGY '

TECHNOLOGY OVERVIEW

| KEY TECHNOLOGY ' S
| DIRECTED ENERGY '
INNOVATIVE 8CIENCE
& TECIINOLOGY




UNCLASSHA D

TECHNOLOGY
FASTER, CHEAPER AND BETTER

UNCLASSIFIED



. |

UNCLASSIFIED

TECHNOLOGY INSERTION

”N(:l;ASS"rl ":" ] fn 23548 st 2002
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UNCL, ASSIFIED

SIGNAL PROCESSOR VOLUME IS A
IKEY DRIVER OF INTERCEPTOR

1880 AIR- TO AlH MIBSILE

’ 8200 cm 3

25 MoPs {088 AIR-TO-AIA MIBSILE

2300 cm I

Tty 1987 QUIDED

23 MoPs INTEHCERTON
iauo tm 3

{vn8 QuibED
INTEHCEPTOR
BoY em I
800 ¢
1990 8PPD 4-8MoPs
< 15 tm3d
oy
.>{td MORY

11111111

UNCLASSIELED
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UNCLASSIFIFED)

BOTTOM LINE ON
SIZE AND COST

UNIT COST PAYOFF

COST PER )
UNIT :
{IN THOUSANDS)
10,000,
' 1,000} s
N
- &7
N PAINIOT
100} Nnuum!s__----':;l--' HARM
===l spannow
V0000 Y o winnen
10 LSTINGER _ .
TR 100 1.000
MISSILE WEIGIT (Kg)

; THAAD
MOBILITY LOGISTICS PAYOFF

1996
8 TIMES LOADOUT ron SMALL INTERCEPTORS

UNCLASSIFIED

GBW
PERTUNMANCE LOGISTICS PAYOFF

TRy

/\ PAYLOAD
= 10 Kg —
PAYLOAD

‘ H N - Aalbd
YELDEITY - 5 Xm/sec VELOCITY = 7.2 Km/qec
1991 1996

ONE-TENTN SIZE YIELDS A TIMES PROTECTED AREA

AL 1
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!

LEAP FLIGHT TEST 5CHEDULE

FY 92

LEAP 1
MISSION CHECKOUT

LEAP 2

SPACE INTERCEPT
RV TARGET

WwSsSMnt

EXPERIMENNS
LEAP 3

SPACE INTERCEPT

AV TARGET !

{

AT FIAE S
Fyieepanree:

LEAP 4

MODERATE AV INIERCEP]
NV TARGE]

LEAP X
COMPONENT TECHNOLOGY
DEMONsInanon

LEAP 5

HIGH AV INTERCEPT
RY TARGET

LEAP 6 W/ALAS
HIGH AV INTERCEPT
RV TARGET

LEAP 7 W/ALAS, ASAS
HIGH AV INTERCEPT
PBV TARGET

" UNCLASSIFIED T p—

18 Hye 9t

< 10Kms
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UNCLASSIFIED

ALTERNATIVES

UNCLASSIFIED

P 21RIR 012D



UNCLAY

MSTI SATELLITE MULTIMISSION
BUS CONCEPT

UNCLASSIFIFD



UNCLASSIFIFD

MSTI SATELLITE INTEGRATION AT
PHILLIPS LAB
EDWARDS AFB

UNCLASSIHN D
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MSTI DEPLOYMENT AND
LEAP FLIGHT TESTS

92 93 94
A\ LEAP 1 -/ Leaps /\ LeEAP 8
v \ LeAp? N\ LeEAP /\ LEAP9
AN LEAP 3 $/\ LEAP7 /\ LEAP 10
MSTUSCOUT 1 b A\ eara
MSTISCOUT 2 MSTI/SCOUT 3 MSTI/PEGASUS

SDIo
SDIo GROUND
GROUND .
STATION
STATION
MISSION
PROOF OF
CENTER

* SDIO/LOSAT GHOUND STATION®

UNCLASSIFIED
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LEAP LAUNCH VEHICLE PERFORMANCE
USING SM 2 BLOCK Il ER (TERRIER)

BOOSTER AND SUSTAINER PLUS ASAS

WEIGHT: 3,383LB 135~ (34.3 Cin)

(1,522Kg) [~

b

N

(797.6 Cm)

78.l
(198.1 Cm)

b

4"

Mk 70 MOD 1_

Mk 30 MOD 4 _|,

I~

VELOCITY

GUIDANCE
SECTION

ORDNANCE
- SECTION

AUTOPILOT/
BATTERY
SECTION

ROCKET
MOTOR

(Kps)
3.5

3.0-

2.5

2.0 -

1.5~

1.0 -

0.5

ALTTUDE

(Km)
500 -

400 -

300 -

200 -

100 -

65" LAUNClI ELEVATION AHGLE
100 LBS ADDITIONAL PAYLOAD

SM 2 BLOCK Il ER WITII ASAS

FINFE ASAS

SM2BLOCKIIER

0-

0 200

UNCLASSIFIED

o m——— ' .

R el B
100 600

N A |
800 1,000 1,200

DOWHRAHNGE (Kmm)

LAURLIET
LI T
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NAVY LEAP GETS YOU . . .

e ] 1 ’ . s ’ 1 ' '
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« 9FLIGNT TESTS

hAI

SEA DEMO

- FAINY STNPBHOARD

DEROHSTRATION

. PROVIDES AGGRESSIVE

PRE-THAAD TMD ROLE

MENRGES SDIO/MAVY TEST AND
TECHNOLOGY
IMFMASTAUCIURES

+ BRINGS NAVY TO 1ECHHOLOGY

RNEADIHESS

NAVY LEAP WILL HAVE DEMONSTRATED

EXO TMD CAPABILIIY BY l993

UNCLASSIEERD
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AIRBORNE LASER

UNCLASSIFIED fn PIAT 1012197



INITIAL OBSERVATIONS

i . BOOST PHASE INTERCEPT WOULD BE A COMPELLING
| ADDITION TO THEATEI MISSILE DEI'ENSE

. AIRCRAFT-BASED LASENS (ABL) OFFER PROMISE 114
PROVIDING SUCH A CAPABILITY

. ABL IS NOT A NEW CONCEPT; A 10" W/sr CLASS LASEN SHOT
DOWN AIN-TO-AIN MISSILES 1M 1903-114

| . THE TECHIULO Y BASE CHEATED 1 OVER TWO DECADES OF
WORK SUPPON IS THE CONCEPT

FOCUSED PROGRAM COULD YIELD OPERATIONAL CAPABILITY
EARLY IN THE NEXT DECADE

12u07?



Airborne Laser Laboratory
(ALL)

+ Demonstrator programne: 1970 to 1983

- Laser- High Energy CO, GDL (10.6 jtn)
*+ 60 e Pointer telescope

* Demonstated

*« 6 jirad class racking (Isigma - | axis)
*- Destioyed 5 Air lo Air missiles (AIM-9)
-* Deslroyed 2 Cruise missiles (BAM-34)



IRAQ "SCENARIO SUMMARY"

" QPTIMIZED THREAT BASING ASSUMED FOR MAXIMUM OFFENSE
- CAPABILITY

IRAQ MISSILE
ENVELOPES

ltuent Clnss

1 E 200 a0 Mnnge
" 501 ki Hanga

e 1000 ken Ninggo
W ET 2000 ki Rnnge
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FOLLOW-ON

UNCLASSIFIED

201107




STARWARS - THE DREAM IS ALIVE AND WELL!
- -

* DoD Has Made Considerable Investiments In Direclod Eneryy
(Speed-Ol-Lighl) Weapons Technoloyy For Two Decades

* Pay-Offs Are Emerging Now

Near Weapon Level Componénts llave Been Bullt And Tested,
And Are Now Being Integrated For Mid-90s Tesls

* In The Next Decade, This Nation Can Field Truly Uniyue Weapon Syslems
For A Broad Variety Of Delense Missions, e.y. -

Boost-Phase Intercept Of Strategic And Thealer Missiles
Interactive Discrimination Of Decoys From Warheads
Worldwide Full-Time Air Superiority

Highly Robust Surveillance

V1AL gl Y b
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DIRECTED ENERGY INVESTMENT - 5
THEN YEAR DOLLARS
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SPACE BASED CHEMICAL LASER

Neentry
Vehicles (NV) &
Decoyn
.. - g N, SHL
SBL ' Ll WP
-l,%": 3.JE ﬂ. .
‘--..._‘\\
g Post - boosl

S N Vehicle (PBV)

Boosl

Phase V)

Depreanandd

\

Tiajeclony

ik ane A :
LTINSy
.

.1

Uenler

|« HFT A s ntnip?
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INNOVATIVE TECHNOLOGY

UNCLASSIFIED Jr 23549 1 012002
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MISSION ISSUE
m . ———

Create New Materials To Improve The Per formance, Sur wvab:lity
And M:malurizahon Of SDI Systems

Technical Goal

 Thrust The U.S. Inio A New "Age" Of Diamond For
Windows, Coalings, And Electronics

Payoff

» Integraled Circuits With Higher Density,’ lllgher
Temperature And Faster Speed

» Thin-Rocket Windows To Withstand High Speeds

- Diamond Hard Proleclive Coatings For Everything

UNCELASSIFIED fn 21559 Fn12102



DIAMOND PROPERTIES

PROIVERTIES . INMAMOND AI.II‘RNMIVP MAIF‘I!IM,
HARDNIESS ) AL (Bonon Coabilile)

tkg/ )

THERMAL CONDUCTIVITY 2000 130 (Silver)
(W/m/R) '
OPTIICAL TRANSMISSION (.22 s 10 G2 o b [Sillen)
()
COBFFICIENT OF FRICTION .05 0.1 . Ot ellond
ELECITUCAL RESISTIVITY I x o' | = I'I "N aemins)
($2em)
THERMAL SHOCK 10,900,000 QGO0 (Zeroding)
(W/m)
TENSILE S'.I]'{IENG.'I.'I[ 240 35 (Nhaming)
(kg/ummn?)

M



DIAMOND

APPLICATION |

-_— ——

DIAMOND _l’l{Ol’lf,l('l'lES

FHGH THERMAL CONDUCTIVITY | DENSE LOGIC CIRCUITS, 1NGH-
: : ENERGY 1LASER WINDOW COATINGS

HIGI I BREAKDOWN ST N 1 | -WAVE & MILLINIET R WAVE rowiir

*  RADIATION-HIARD SPACE BLECTIN ICS

* 1 lYf:'\!lCALLYllAI(D COATINGS: GLASSIS, SURGICAL

INSTRUMENTS, I'ROSTHESES, .

COMPUTER DISCS, AUDIO SPEAKERS

° '-'-l'.'Gll-'l'lEl‘le’liRA'l'lJRii (REFRACTORY) SPACE BLECTRONMICS, (_:I(JMI'U'I'IERS,'
: AUTO IGNITIONS & MONITORING

. HIGH DIELECTRIC STRENGTII THCH POWER CAPACITORS, UL TRA-FASL
MICROBLECTROMICS
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Total
sales of
ney
dianond
natarials
and
canpanents

08

5o

286

188

11_

688 -

-

|

ol

e [

Y280
-billion

g

T e e i et v an aey . .

~ 708 billfon
Upper llnlt of market /////).
vcale forscast, taking :

percantages of {ncreas
of components ang
technical reper-
cussion effects
into cuneidera-

billiun

-

Y510 billion

J””"_kVJ?I billion

Y288 billion

Hacrket wcalw Forecast fFrom
percentagss of fncreass of
natsrisls and componants

1996 - 2880
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OBJECTIVE

CENTRALIZE T11EE ACQUISITION, MANAGEMENT. ANI)
CONTROL OF LAUNCII REQUIRENETMTS AND

— REDUCE LAUNCII COS'Y (MULTIPLE LAUNCH VS SINGLE
LAUNCH I'ROCUREMENIS,. '

— CREATE CENTER OF LAUNCH EXPERTISE
— MAXIMIZE THE BENEFITS OF LESSONS LEARNIED
— ELIMINATE DUPLICATION OF EFFORYT

— REMOVE LAUNCIH VEIHCLE [ LAVINCIH SERVICES
RESPONSIBILITY FROM EXPERIMENTER/SCIENTIST



CURRENT MANIFEST

« BASIC CONTRACT FLIGHTS * FIRST CONTRACT OPTION FLIGHTS
LEAP T ZEST |
LEAP 2 ' ZEST 9
LEAP 3 , SPEE DIEMO (13 18)
LEAP 4 ASTRAL DANCER | & 2 [CANCELLIED)
PLACEHOLDER _
SPIE G (BI7) ’

* SECOND CONTRACT OPTION FLIGIITS * THIRD CONTRACT OPTION FLIGIHIS .
LEAP X ENDOLEAP 1,2, 200
LEAP 5 ' PLACENHOLDER
LEAP G , I'LASMA RADIATION

LEAP 7 B R



PHASE I DC-X
TECHINOLOGY DEMO
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PROGRAM GOALS

*FLIGIHTT TEST OF REUSABLE SUBORIV AL l:u YCKEY
. l'iNAl}l,lN(} TECIHNOLOGY DEMONSTRATION
- APPLICATION OF EXISTING TECHBOLOGY
- SYSTEMS APPROACIH 1O LAURNCT

* DEVELOP AND DEMONSTRATE TECHNOLOGY BASE FOIR DERIVED
VEIICLES COST EFFECTIVE TO ShHIO)

- CREATE DATABASE ENABLING A NEW CLASS OF SUBORBITAL
TRANSPORTATION 2

. _ ENABLE NATIONAL OPTIONTO IMVESY IN COST EFFECTIVE SO
VERICLE

UNCLASSITIT.D FOAST U ¢
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POTENTIAL DERIVED VEHICLES

Ihs Orbital

CURRENT DERIVED
I'R()GR(\M* FVI‘JI HCLES

I v ¥
DC-X’

UNCLASSIFIED

I'‘masr i 2



UNCLASSIFIFN
SCHEDULE
INCREMENTAL DEVELOIMENT APPROACH
FISCAL YEAR 90 9 92 91 94 2% o6 97 og 99 oo
Phase ) . | Desipn Flnal
Concept Sclec lmﬂ/"\ A Reviews W$15M 1 1-WAY AIRFRAME COMIPETITION
“|Exproration I’ -
= T)(?T.l-nuﬁu-m R I N
Phase Il L4 IR PN
' AI" H /'.’ "’ .
Prolotype R a0 R TOR [s6m)
Design & I Y P eeols gie et v
Flight DI Y tedans e Dieegpiny N
Denionstratlon
eedesne e

T N P _ N DR o T RETR
Experiimental N =L A SSTOA :
Mototype 1 U I S e g e i

. NON SDIO ACTIVITITE N Y I — —
Phase IV S BT P [y
Operational o —
Syslem

FAICOMPLETED _
UNCLASSIFIED MIASEN 6




JIFIFII!

JISIONS

UNCL.

CONC

*PUASE 11 IS A TECHNOLOGY DEMONS BATION PROGIRAM 10):

- DETERMINE 1P CURRENT CONCEP S AND FECTINOLOGIES \WILY,
SUPT'ORTEHIE DEVELS WHTERNE O A SHBORBIAL RECOVERA I
ROCKET DEVELOPNMENT FOR 1V15SE 11 SO SVLEERETESEING

* SDIO HAS NO I'LAN NOR BUDGET FOIR FULL St ALE ORBEEAL VEIINC)LE
DEVELOPMENT

)

* PHASE 11 EFFORTS WILL MAXIMIZE TECHNOLOGY TRANSFERTO A
FUTURE ORBEFAL VEFICLE

UNCLASSITIED MIASE L 7



