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PREFACE

‘The Offiée'of'Energy Research was created by Public Law 95-91, Sebtibn
209, (42 U.s.C. 7239), as part of the organization plan for the Depértﬁeht
of Energy (DOE), both of which wererestablished concurrentl& on Octbber 1,
1977. &An overview of the current DOE organization is shown in Figﬁre 1.

The Director, Office of Energy Research adviées the Sécietary on the
physical research and energy research and development proérams of the Depart-
ment; utilization of multi-purpose laboratories, educatioh and traiﬁing for
baéic and applied research activities, and financial assistance for éuch
research activities. The Director develops, manages and directs the physical
research, basic life science, multi-disciplinary, and advance reséarch and
technology program. The Director also is chairman of the Research and Develop-
ment Coordination Council which has been established by the éecretary to
eliminate undesirable duplication in the conduct of these activities.

In April'1978, a Satellite Power System Project Office was established
in the Office of Energy Research with a full-time Director to manage all
activities in this program area. Prior to October 1, 1977, it was part of
the Division of Solar Energy. The Director is responsible for the environmental,
social, economic, and comparative assessment of the SPS concept and, in |
cooperation with NASA, is responsible for the hardware systems defihiﬁion.

The director manages the concept development and evaluation p:déram, directs
studies on the feasibility of the concept, and funds suppdrting organizations to
the SPS project effort. The director focuses on SPS findings, prepares

reports, and provides recommendations to DOE management, particularly with

regard to major and national decisions regarding future SPS development.
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‘As part of this latter activity, a Program Summary is issued annually.

It is En_ovetview of the ongoing research and asééssmeht efforts of the

pxebed;pg.fiscai’year..w;
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. . INTRODUCTION

Although the sun is, in effect, an unlimited source of energy, ;

*

~ there are twe factors that inhlblt extensive development of solar

—‘.

electricfenerggfgeneration systeme_on thebearth. First, the sun's.
energyiis diffuse and second,fscler‘energy at theiearth's surface is
intermittent. The sun ehine reaches the earth‘s surface only part
of each 24 hours and is often obscured by clouds. However, baseload
electric1ty (24ﬁhour operation) can be generated in space, where a
‘solar energy collector is illuminated by the sun more than 99 percent

of the time, regardless of weather or the: day—night cycles of the earth.

Such a Satellite Power System (SPS) was first. euggested in 1968 by Dr.

nPeter Glaser, and has been under study by the National Aeronautics and .

Space Admmnistration (NASA) since 1972, and by the Department of Energy
since 1976
Figure 2 shiows how such a}é§stem would function. A -large collector,

55 square kilcmeters in area, . covered,with phctoﬁoltaic solar cells con-

verts solar power into electricity.‘ The electricity is”eontinuously
: converteé 1nto micrcwave power : for transmission to large receivzng, rec~
"tifying antennas (rectennas) on earth.; TheSe rectennas in turn reconvert
,1the beamed microwave power into electricity and feed it into a utility grid.
*Such a eatellite might wezgh as much as 90 million kg.. and deliver 5, 000

‘megawatts of power continuously to its ground receiv;ng station, A

system of 60 or more of these satellites in geostationary crbit of

35,888 km. above the earth would provideya significant portionvof the
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total U S. electrlc power requirements.

\"} N SPS technologlcal studles, performed by NASA 81nce 1972 have un—“
coyetedVho.lnsurmountableVse;ehtlflc,problems, although bas;o?guestions
remaih‘telatihg‘tqjthe'feasibi}ity and,cost of the iatgersoale engineering

» tashs'tequired.e_Eor;tiscal year 1977}the‘0ffice of ﬁanagemeht ?hd,f
Budeet (OMB) ttansfetred the'management,respohsiblity of the?S?S p?oject

% ) from NASA to the Department of Energy (DOE) » Ip'response:to the'growing‘
2 | 1nterest in the p0551b11ty of u51ng space. and space technology to prov1de
i | o s1gn1ficapt quantltles of energy for utilization on earth; the‘DOE (then
ERDA) established a Taskvcroup on SPS to inﬁestigate:this potential energy
system'and to make recommendatiohs to DOE's Adﬁinist#atioh regarding future
program options. To support the Task Group's decisioaeﬁaking process{
DOE oonducted anjextensive literature'review on’SPSJand SPs—re;atedzstudies.
At the endvof 1976) a 1iterature survey and an SPS BnVirohmental Asgessment
‘Plan (SEAP) were publiShed. In‘the samefyear, the Task Group recommended
a speoific program of studies to determine the viability ofjthe dPS ooncept
and to identify any hafriers to SPS implementation. | ’

To implément the Task’Groﬁp's reoommendation,rbdﬁ developed the SPS
Concept Dévelophent and'Epaluation Program Plan in 1977.4 ké;?issués were
'%dentifiedgand several Specitic Studiésiwere initiatedvto resolée some of

- the key issues.! Initial environmental guidelines for SPS Concept'Develop—

ment and Evaluatlon were deflned in ;977 ‘and updated in 1978 7 h

;.

storage and retrleval system was developed for DOE 1n-house gps. documents.
. &

The SPS Pro;ect Offiée was formed in 1978. It has’overall‘management

‘responsibillty for: the jolnt DOE/NASA program. An organization chart is

: shdwnfln Figure 3. Environmental studies are coordinated by the Assistant




Secretary for the Environment (ASEV);'system stuﬁies remain the re-
sponsibility of NASA; the social and comparative assessmenﬁsrof the SPS
are the direct responsibility of the SPS Project Office. 1In édditién

to these fbuf major project areas a planning and analysis functioh has
been'defi;ed to support the‘pfojeét ;éfice. .Policy“decisions'and;review
of activities is assisted by theVWorkihg,Group which consist§ of the
leaders of the five‘defined éctivities. A-éﬁécial overview rdle isrbeing
negotiafeéd with the National Academy of Sciences. o
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The Satellite Power System Program

OBJECTIVE =
YO
The obJective of the ]Olnt DOE/NASA SPS concept development and

evaluation program is to achieve by the end of 1980 an initial under- '
standing of the technical feasxbility, economic practicability. and the

social and environmental acceptability of the SPS concept so that

recormmendations concerning program continuation can be made.

: PROGRAM;STUDY AREAS
. In executing its management responsibility,_DOE,”with_tneuoo:

operation of NASA, nas developed an SPS Concept Development end”
Evaluation Program‘Plan.4 This plan details the various technical and
environmental tasks to be completed by 1980. TheAfour major study areas
that have been identified and will be undertaken during the SPS program
are: |

. Systems Definition.

. Environmental Assessment -- Evaluation of Environmental Health

and Safety Factors. . | -

. Societal Assessment.
. Comparative Assessment of Alternative Energy Systems.

The systems definition is NASA's primary responsipility, while the

other areas are DOE's responsibility.

SYSTEMS DEFINITION

NASA will identify and define the most attractive SPS concept(s)




from economic and.technical”considerations. Theﬁresults of the systems
‘=J definition’effort willfprovide quantitative'dataufromimhich environmental
andrsocietal implications:of:theiSPS can be dravnland evaluated,
Avphotovoltaic eneréy conversionisystem has‘been selected as the refer-
ence'system: Current studies‘arezlisted in Tahlekl. Future”systems study |

efforts w1ll refine the definition of the reference system. :

ENVIRONMENTAL ASSESSMENT

R

i

An energy system has questionable value 1f 1ts 1mplementat10n sacrifices
the health, safety, or welfare of the general public. The SPS Concept

; Development and Evaluation Program Plan, therefore, 1ncludes detailed study

plans to determine if any ‘of the'poténtial environmental,‘health and safety
effects are so advérse as to discourage“development‘of theFSPéstStem.‘
Examples;ofﬁthese studiesﬁinclude'the*EValuation of(the;folloﬁing“factors:
‘o ‘ﬁnvironmentalvﬁealth and Safetyl(ﬁHéSf
e Microwave'EﬁaS’effects.
oA Non-microwave'EH&S effects.
‘o Atmospheric effects
o o Launch flight and recoveryvand space operations effects.
o Climatological effects 1nc1ud1ng m1crowave heating.
o Communications effects 7 | Co
o vMicrowave effects on electromagneticrsystems.
i ' 't’* g o Microwave atmospheric 1nteraction and resulting Radio
Frequency Interference and Electromagnetic Interference,
(RFI/EMI). | o .
.0 gNon-microwave communications.effects.i7(
Key environmental issues have been identified and DOE has initiated a

number of specific studies to resolve some of these issues in FY 78, with




several studies continuing through FY 79. The studies are listgd in Tgble 2.
The resulfs §f theéevstudies, and future efforts; will leadbtorg‘mqre defihi- o
tive understanding of the SPS impact on public héa;th and éafety,vand environ— \ﬁg
mental quality, and will become inputs to the Environmgptal A;sessﬁent (EAD)

of the SPS concept.

SOCIETAL ASSESSMENT

In additioﬁ;to;;ts interactions with the physical environment,: the SPS
may have significant impacts on society, its institutions,‘énd its resources.
The DOE haéhthergfére planned studies tha£ will address issues of resource
utilizatioﬁ,viﬁst;tu;ioqél.factors, internatiopal issues andAthe societa}‘. «
effécts of Sbé. Study tésks (fullyrlisfed in Table,3).includé»evaluétionr
of thé.following issues;

o Resource Utiiization

o Materials
o Land use
o Energy
o Insfitutiohai Factors
o  Feaérai Go&efnment involvement
o) ”kegﬁiatbry Impécts (Sfaté aﬁd Local)
o Finéncing'gnd Maﬁagement
o JUtility Integration
o Internaéionalvlssues
o Iﬁtefnééioﬁai Agréements
o: Ihtérnéti;néi Organizations

) Militéry Implications




U

o -Societal Effects
o Relocation —,Industrial‘and Population}‘
o ~¢entralisation of Power Source’
"o Public Acceptance
o Student/Public.Involvement
. Studies consistent with’ the Program Plan, were'initiatediin“FY 77 to
deal with some aspects of the resources and institutional issﬁes;= During
FY 78, the SPS Project Office implemented studies in all four areas to sur-
vey existing work as it is hpplicable-to the3SPS~and'to define additional -

efforts required for the societal assessment.

COMPARATIVE ASSESSMENT

Establishment of the technical, environmental and economic feasibility

~of an SPS energy system does not necessarily imply that it should be built.

Before a commitment to SPS can be considered, DOE will complete a comparative
assessment of the SPS and other advanced energy systems'to determine if the
implementation of the SPS would offer a distinct advantage to the American

people. Other energy systems to be con51dered in this comparative evaluation

include fossil fuel, nuclear, ‘and solar energy systems such as terrestrial,

Ocean Thermal Energy Conversion (OTEC), wind energy and biomass{ o

In 1976, the SPS Task Group 1dent1f1ed comparative assessment as one of
therimportant SPS program elements. “The 1977 program élan has placed a
s1milar importance on this element. Work has been 1n1t1ated to develop a
comparative assessment methodology so that the\different energy systems can

be compared on a common basis. A comparative data base will be developed

from which the assessments will be made. The comparative assessment effort




will consider the environmental, societal, economic and technical issues
treated in the tasks above. Comparative Assessment Program Tasks: started C

in FY 1978 are listed in Table 4.
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Fiscal Year 1978 Summary Tables

A listing of the projectsf5pon50fgd~by the Departmentvof-Energy'

are presented in Tables 1 through 4.
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Organization

Marshall Space

Flight Center

Marshall Space
Flight Center

Marshall Space
-Flight Center

Marshall Space
Flight Center

Marshall Space
Flight Center

Marshall Space
Flight Center

Johnson Space -

Center

Johnson Space

Center

Table 1

FY 78 Summary Tables
Program Element

SYSTEMS DEFINITION TASKS
Title

Concept Definition
Cost Model Development

Comparative Analysis of
Metallic and Composite
Materials for SPS Related
Large Space Structures

Economic Factors Relating

- to the Development of the

Satellite Power System

Electrostatic Protection
of the Solar Power
Satellite and the
Rectenna ’

" Accuracy Analysis of a

Pointing Control System
of the Satellite Power
System

Critique, Modify,
Maintain Baseline System

Refine Space Construction
and Maintenance Approach
Construction Facilities

12

Projected Contribution

Refine and update SPS design’
concept, evolve viable systems
and subsystems.

Provide accurate and reliable
estimates of the costs-of
écertain SPS elements.

Identify relative benefits and
risks associated with use of
composite and metallic materials
for space structures.

Evaluate impact of economic
evaluation methodologies on SPS
Concept selection.

Investigate potential hazard to
Sps from "spacecraft charging"
and hazard to rectenna due to
lightning.

Analyze mechanisms by which SPS
mechanical and electronic control
subsystems affect power beam
pointing accuracy and stability.

Critique all parts of the base-
line system, modify and integrate
latest support studies into the
system.

Analyze and refine construction,
fabrication, assembly and related
activities which occur in LEO
and GEO orbit locations and at
the rectenna site.



'@7Center

Table 1 continued

~ Organization

Johnson Space
Center

" Johnsoh” Space

Genter

- Johnson Space

-.Center ... .. -

v;Jobnson‘Spaeefe

.. Center - .:

i‘Johnson Space
. Lenter .. .

S R AR |
TR AR

.. Johnson : Space

. JohheohPSpace!jr

Center -

’ Defipe . Industr1al and

" pefine and Anaiyze
... ‘Operation Activity from.

JPrepare Technology .
- Advancement, Development,
~and Facility Requirements

Title

Earth Transportation :. = -

Complex :

Projected Contribution

:{nDeflne industrial and earth-based
-~ transportation requirements im-

posed on the U.S., identify

v1expan51on in oroductlon capability

and creation of new industry to

,{support SPS.

fcohdﬁot Launch Siﬁe‘ V
- Location Analysis and:

Complex Definition

Manufacturing Through .

- .:Space- Construction.

Analyze Integratlon of

.. SPS.with Ground Networks Q_

qnd Plans

- ‘Analysis

,SPS Phase Control - System¢‘“
;;Deflnltlon Lo

oAﬁalyeis of S-Band Solid

State Transmitter for
SPS : :

13,

lodohqeon;Spéce,goiCoéﬁiAhalysiefahd\Séhédﬁie

]P Center

'Deflne potentlal launch complex
. and funding requirements for
facilities, equipment and staff
. for increased launch activity of
-2 commerc1al scale SPS..

Deflne the flow and f}ow rates
;. of raw materials, components,

subassemblies and assemblies

-from ‘source to, launch site to
:-the construction site, analyze

system operations, and 1dent1fy

'4aoptlons.r

/«Conducﬁ rec;enna<éiting:aha1ysis
~.and: create data.base, for con-

structmon of a rectenna in
various locatlons..'

‘: PRI
PR

,wDevelop a conceptual_plan out-
.lining: technology activities
~ineluding preliminary schedules
-and :costing plans for implemen-
a‘qtatlon -0f an_SPS program

xPerform a. total cost ana1y51s

1nc}ud;ng updating and inte-

...grating-identifiable -and

. accessible elements,. cost flow
-.;requirements with time, and
-decision milestones.

.Conduct -simulation -analysis and
.:...tradeoff/optimization studies
;- ,of. the baseline phase control |
“system, -

‘Analyze and develop design re-

quirements of an S-Band solid
state transmitter to be incor-
porated into the system definition
study.




Table 2

FY 78 Summary Tables ' ‘ s E ;
Program Element &-J

- ENVIRONMENTAL ASSESSMENT

- Organization © Title Projected Contribution
Argonne - - Planning and Analysis Performs planning and analysis
National -~ :~ Management Support functions and provides manage-
Laboratory ' ‘ment support to the Director,
S PR . , o SPSPO- , o
“Argonne Assessment of SPS Identified ecological issues
National - “Microwave Radiation on of microwave reception.
Laboratory the Rectenna Site Ecology '
Argonne ¢ Assessment of SPS Rectenna - Identifies rectenna’ construc-
“National - ~'Construction and Operation tion and operation impacts to
Laboratory " Impact upon the Rectenna the environment and identifies
: Site Ecology research needs.
Argonne _ Qualitative Assessment of Assess weather effects due to ‘
National Inadvertent Weather Effects rocket launches in ‘the tropo- f
Laboratory of~SPS Rocket Launches in sphere. R
‘ Troposphere : ’
Argonne Preliminary Assessment of Identifies possible strato-~
National Effects of Rocket Effluents spheric effects of rocket
Laboratory in Stratosphere exhaust emissions,iand:'
: : ' identifies further research
priorities. ‘
Argonne Quality Assurance of Develops data quality‘assurance
National Microwave Health and for microwave Health and Safety
- Laboratory " Safety Research research program.
Argonne ' Dependency of Microwave - Provides a méthOdology for
National : Biological Effects on correlating different micro-
Laboratory Field Intensity wave exposure conditions

with biologic effects.

Argonne ) Response of Airborne Determines any detrimental

National Biota to Microwave microwave effects on avian

Laboratory Transmission species flying through the
‘ beam.

14



Table 2 eontinued

Organization

Afgonne
National
Laboratory

Argonne
National
. Laboratory |

Argonne
National
Laboratory-

Argonne
National -
Laboratory

Afgonne

.National
Laboratory,
Boston
University

‘Argonne
National
Laboratory,
South. Dakota

., School of Mines

~and Technology

Departmentn

f.ovaQmmerce/,

L ITS

‘,Department
- of. Commerce/
. ITS

‘Title

Teratogenetic Effects
of Microwave Power
Transmission

Effects of Microwave
Power Transmission on .
the Nervous System

‘Immunological/

Hematological Effects

,of Microwave Beam
_ Transmission.

Perturbations in Behavior
Resulting from the.

-Interaction of Drugs W1th
SPS Mlcrowave Radiation

A

Prelininery‘Identification
of Effects of Rocket

."Effluents in:Upper

Atmosphere, of Reseatch '
Needs, and Preliminary

_Assessment of Impacts . .

. Preliminary Identification
-of Possible Issues and

Impacts of Rectenna
Operations

SPS Microwave Redietion

Effects on Ionosphere,

Magnetosphere, and Local
Field Intensity, Program

:Management Distributions

':,SPS'EIectrqﬁagnetie 7
- Compatibility Assessment, .-
‘Overview Committee

15

Projected Contribution

Determlnes teratogenetic
and/or ‘embryopathic effects

- of microwave radiation on

mice.

Assesses the effects of
SPS microwaves on the
nervous system.

Confirms results of
existing immune effects

_studies.

Determlnes drug-mlcrowaves
synergism used in assessing
health impact of SPS and the

cthreshold of drug—rad;atlon
.interaction.

Identifies current state of
knowledge and assesses. rocket

. effluent impacts on the
vatmosphere.

Assesses potentiel'etmospheric
effects of rectenna operations

.and the 1mpacts on.climate and

weather.

Provides management sunport
for all DOE studies on SPS
Microwave Radiation effects.

Develops plan to analyze
effects-of SPS heat}nq of

the 1onosphere and magneto-
sphere in communication systems.




Table 2 continued

‘Organization..’.

Departmerit

" of Commerce/
B 3 F -

IS

‘Department * -

of Commerce/
‘ITS
- Department _
of Commerce/
ITS

'“fDepartmeﬁt-

of Commerce/

ITS, NOAA

""Depertment
of Commerce/

Environmental

Protection
Agency

Environmental

Protection
Agency

Envirommental

Protection
Agency

Lawrence
Bérkeley
Laboratory

Lawrence
Berkeley
Laboratory

Title

'SPS Microwave Radiation,
- Energy ‘Storage in Vehicles
- -and ‘Habitable Structures

- SPS ‘Electromagnétic

Interference (EMI)
Effects

SPS Radiofrequency
Interference (RFI)
Effects

' SPS ‘Microwave Radiation -

‘Interactive ‘Effects on
Magnetosphere and
Ionosphere

' 8PS Geographic

Distribution of Fleld
“Intensities

Microwave Exposure
Chambers for AssessSment
of Public Health‘Impects

SPS Microwave Impacts on
Public Health and Safety
Overview Committee

SPS Microwave Impacts on
Public Health and Safety
Program Coordlnatlon and
Guidance

SPS Non-Microwave Impacts

on Space Worker Health and
Safety Program Guidance

SPS Non-Microwave Impacts
on Health and Safety

16

Projected Contribution

Identifies energy storage in

habitable structures and”

vehicles, for health and safety
assessment, estimates effects

on electromagnetlcally sensitive
systems.

Predicts SPS-mierGWaVe‘effects
on electromagnetic systems.

- Predicts and assesses RFI

effects.

Predicts synerglstlc effects of
SPS Microwave and veh;cular
em1s51ons on EM scattering
properties of the magnetosphere
ahd 1onosphere.

Identifies geographlc power
dlstrlbutlon and- prov1des data

to determlne field strengths.

: Develops increased capaeity

to study effects of exposure

' ”to m1crowave radiation.

: Establlshes research programs

to dévelop understanding of
microwave impact on environ-
mental assessment, ‘

Coordinates and QQiBes”Studies
of microwave biological effects.

Provides data on non-microwave
impacts on space worker health
and safety for preliminary
environmental impact assessment.

Characterizes space environment
and identifies probable effects
on health.




-

' Laboratory’ﬁ,

Table 2 continued

Organization

~Los Alamos . .
Scientific
Laboratory

Los Alamos =
Scientific

"Los Alamos

Scientific

Rice University

. Department of

. Commerce/ITS

~Davis . .. |

Sc1ence, i vy
ApplicatlonsAg

wlncorporated‘z

UniverSity of .
_and Ecological Effects of
. the Satellite Power System -
" _(SPS) Microwave Power
" ‘Transmission System on .

California,_ﬁf

" Battelle

Memorial

Institute

...Emissions in the Upper ‘
TEZAtmosphere ) ’

sPS RFI/EMI Interference

~Title

Reduction of LAGOPEDO

' Data

iijPS"Miorowave Radiation
. ... Effects. on the Ionosphere .
Laboratory;,f‘,ﬁ” B '

Effects of Propellant

SPS Magnetospheric and

. Ionospheric Heating
';QQFacility

:rPreliminary Assessment of

'fEffects of Rocket Effluents
. in Troposphere

Study of the Biological

Behav1or of Insects and’
other Terrestrial
Invertebrates

17

Projected Contribution

Identifies information from

 LAGOPEDO experiments re:

effects of (multiple launch)
rocket effluents in the
upper atmosphere.

Verifies predicted RF power

density -threshold for thermal

runaway.

Evaluates long-range effects

.. on the ionosphere and on climate
) ;and terrestial communications.

Provides design of an iono-
spheric heating facility and

B experiments to assess EMC of
‘SPS

Assesses probable impacts of

rocket launches in the

. troposphere.

v.AsSesses microwave radiation
effects on the honey bee, and
_extrapolate to .other species.

Task coordination and guidance.

Y




Table 2A

FY 1977 Summary Tables I
Program Element . IS .

(Stﬁdies ContinuinnghrOﬁgﬁ FY 78)

ENVIRONMENTAL ASSESSMENT

4

Organization Title . Projected Contributioh\

Argonne ! SPS Preliminary Environ- 'Completes prellmlnary EA agalnst

National - - mental Assessment guidelines that have been pro-

Laboratory B ‘ ‘ ) mulgated.n

Argonne = 'SPS Management Analysis STDevelops quantltatlve control tech~
" National " *and Control nlques to aid management.

Laboratory ’

‘ Y L,

Argonne "_"A SPS Guidelines and Frie Supports review and development of

Nationaly o Criteria quidelines for SPS concept develop-

Laboratory ' , ment and evaluation.

Battelle' ' SPS Microwave Radiation ,,Estlmates “the effects of mlcrowave
© Memorial = = Effects radiation on health and ecosystems.

Institute-Pacific

Northwest Lab.

'Los Alamos SPS Atmospheric Effects of Investigates the effects of SPS

Scientific ° ' Microwaves microwave radiation on atmosphere

Laboratory " (ionosphere, magnetosphere).
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 Consultants

‘ Incorporated and :
 Herbert E. Klerulff,~

Table 3

Program Element

L

Oganlzation | “i“Title

”x;Plannlng Researchw, Sés Societal Assessment

Corporation . . . Program Coordination
- o ~and Guidance
[iECOnomlc;ffuiﬁ}ifej:Reeources
,;chsultants'{4¢J : '
Rice University  Land Use
International ,eFederal
. Technical Involvement
“‘Services ST
Economic ~ Impact of a Satellite
Power Systém (SPS) on

State and Tocal

._Regulatlons
University of Internat;onal'
Mississippi and Agreements .
. Carl Q. Ch:lstol o o
Seiehce o - Financial
,Applicatxons

VManagement :

-'i Jr. S

HInternaiidnai , é:nte;netiehel E
~ Technical . .Organizations
\Services : ‘ e

PRC. Energy Analysis Milltary ,
Co. and Michael J. Implxcatxons
Ozeroff ' ' :

19

. SOCIETAL ASSESSMENT -

FY ?8 Summary Tables,rg

- Projected Cohtribdtions

Provides management sﬁpport on

the SPS Societal Impact Assessment
Program.

Define stafe,of knowledge in 8PS
impact on national and world
resources.

Provides preliminary assessment
of SPS land use requirements and

- - identifies potential sites based

on exclusion and inclusion
criteria for further analysis.

Identifies the government bodies
in SPS development and operation.

Identifies probable state and

. local governmental regulation

that would impact SPS develop~
ment._

, Determihes international agree-

ments includ;ng orbital assess-

‘ment, frequency allocations, and

microwave standards, that would
be required for SPS implementation.

Assesses alternative financial

management scenarios to develop
and operate the. SPS.

Evaluates the advantages of de-

veloping an international organiza-
tion to manage and finance the SPS.

Addresses,SPS vulnerabi1ity issues
and military implications. -




Table 3 continued

Organization

Argonne
National
Laboratory

Center for
Policy Process

Environmental
Resource Group
T S A T

Forum for the '
Advancement of
‘Students’ in ‘Science
’ and Technology

Title
Relocation
Industrial and
Populatlon
Centralization of

Electric Power

Public Acceptance

"Student Involvement
" in SPS

20

Projected Contribution

Identify potential industrial

"and population relocation to
the SPS power source.

Assesses historical trends
" and potential SPS-caused
. _.societal centralization.

Identifies public accept-
ability determlnants, and
public interest-groups that
will play a.role in SPS
publlc acceptance._”‘,

Involves the college student
community 1n SPS pro;ect
plannlng. '




"~ organization

Argonme‘Natiomal’i‘

Laboratory

* Argonne National

Laboratory

Argonne National
Laboratory

Argonne National .

Laboratory

Argonne National
Laboratory

Table 4 . .

FY. 78 - Summary Tables
Program Element )

'COMPARATIVE ASSESSMENT

Title

21

Projected Contribution
Comparative,w'“' Develops methOdoleéiee for
‘Assessment: . " comparing SPS to alternative
Methodology- - ,*energy systems.~ S
Comparative ’Develops comparative data on
Data Base key envirommental and social
- issues from which assessments
may be made.
Terrestrial Develops data on alternative
Alternatives energy systems for use in
: o the ‘comparative assessments.
Comparative Provides a comparative over-
Assessments view on the SPS versus
alternative energy supply
systems, ‘and enables DOE to
make a decision regarding SPS
program development at an
early date.
Utility Provxdes‘a review of utility
Integration systems that could employ

SPS power and determines the
problems of SPS integration into
the utility systems




“Organization

Argonne National
Laboratory

Sept. 77 -

‘May - 78

Table 4b
FY 1977 Summary Tables

, Program Element _
(studies Continuing Through FY 1978)

COMPARATIVE ASSESSMENT

Title Projected Contribution
SPS Comparative Develops methodology for
Assessment - comparing SPS to alternative

Methodology energy systems.
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SYSTEM D

EFINITION STUDIES
FY 1978
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TITLE ORGANIZATION
Marshall Space Flight Center

Concept Deflnltlon Studles Marshall Space Flight Center AL

AMOUNT PRINCIPAL INVESTIGATOR
FY 78 $550,000 h S
FY 79 $450,000 (Est.) c Guttman

~-FY¥ 80_$300, 000 (Est.) I '
WORK LOCATION " DURATION-AWARD DATA CONTRACT NO

Rockwell International 12 months - 3.1.78 : NAS 8-32475
Corp., Downey, CA i LT

PROJECT SUMMARY

Ob;ectlve o
Continued definition of SPS System Concept(s),- and development of wviable

system/subsystem design concepts.
Approach . , .
l. Conduct special emphasis studies in the‘foilowing areas:.;

. Construction techniques for Rectenna, Satellite and SPS
Support Systems.

. SPS transport through the Space Environment.

. Terrestrial and Space Operations and logistics.

. SPS System Concept(s) Operatlons Analy51s.

2. Perform in- depth investigation of solid state mlcrowave power
transmission. : SN

3. Perform space transportatlon analyses and develop preferred concepts
and data to support the SPS design concept.‘ o

4. Conduct studies to determine SPS hardware, technology components, and
specific tests that could be incorporated in an SPS technolqu
verification, and exper1mental demonstration program.

5. Perform systems engineering and integration analys1s.

6. General cost and program data based on new technical analysis, and
systems integration data.

Benefit

Provide DOE and NASA with sufficient data and information to select a
preferred viable SPS Concept(s) by FY 1980.
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Cost Model Development

TITLE . | ORGANIZATION
s e Marshall Space Flight Center
E Marshall sPace Flight Center, AL

-~

— I 35812
T;njiAMOUNT e T PRINCIPAL INVESTIGATOR
“FY 78 $35 ‘000 T e
© FY 79 TBD.- . , J. Hamaker
"WORK' LOCATION . DURATION-AWARD DATA CONTRACT NO.
- Planning Research Corp. ¢l2,mohths 7'3.1%78 SR NAS 8-31645

Huntsvxlle,fAL) IR R N

Objective -

' ‘Develop cost accurate estimates of certain SPS cost elements. -

i Beneflt

'PROJECT SUMMARY

;Aggroach ! o . S . ]
‘1. ‘Devélop Cost Estlmatlng Relatlonshlps (CER’s) for the MSFC :

SPS cost model. “The CER's will include: -
+ The conventional system/subsystem approach,-and others. .

. The Red Star data. base, and addltiOnal data collected
from other sources.,'.'" . L

3

-2, Analyze selected data for each program/pro;ect appllcatlon to

:". ‘ensure’ that the ‘data used are the'best available pred1ctors of
the expected costs of the intended application.-

3. ”Stratlfy data w1th1n a CER to reflect varylng degrees of

_ hardware complexlty.VJ

+ 1

Provides reliahlé cost estimates of certain SPS cost elements.
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CTITLE ORGANIZATION

. Comparative Analysis of Metallic and ‘Marshall Space Flight Center
Composite Materials for SPS Related - MarShalf'Spacéi?Iight'Center, AL
Large Space Structures’ S . - ‘ o 35812
AMOUNT S | © PRINCIPAL INVESTIGATOR |
FY 78 $20,000 , .~ % . 8. Denton _.: :

- WORK LOCATION DURATION-AWARD DATA CONTRACT NO. -

" Vought Corporation S ' L
Dallas, TX . 4 months -~ 5/1/78 NAS 8-33062 "

PROJECT SUMMARY
Objective: :

Perform an independent comparative analysis and evaluation of metdllic and
composite materials, designs, and fabrzcatlon -techniques for-SPS related
large space structures. S

Approach:

1.. Evaluate available data from previous SPS NASA andicohtractor efforts
" to identify typlcal material, design and fabrication concept approaches.

2. ,Identlfy the factors and methodologies employed to assess relatlve bene-
'~ fits and potential problems. .

Benefit:

Independent evaluating of the relative benefits and risks of composite and
metallic materials for SPS large space structures.

i
j
i
i
i
H
i
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$

TIMEE . . - ORGANIZATION

L Economic Factors Relating to the ‘o . Marshdll Space Flight Center
o Development and Implementation of o Marshdll Space Flight Center,AL
" __the Satellite Pover System - ___- 35812
T AMOUNT . PRINCIPAL INVESTIGATOR

FY 78 $95 000 , o M. Page - - .
" WORK LOCATION ~ DURATION-AWARD DATA  CONTRACT NO.

ECON, Inc. 8 months - 4.1.78 _NAS 8-33002
‘Princeton, N.J. SR - .

’_‘selectlon

~"PROJECT SUMMARY

Objective .
Investlgate the effects that economlc factors ‘have on SPS. Concept(s)

LTy ,

Approach

1. ‘Utillze the avallable methodologles and computer software previously
developed SR .

'2Q,?Investlgate the con51derat19n of economic: factors .in the SPS System
_studies that relate to the selectlon of the SPS . satelllte .con-
_T”flguratlon._ N :

3. Perform an analysis to determlne ‘the proper rate of 1nterest to use
in “SPS ‘'systems definition studles.:’

4.z'Investlgate the . 1mpacts of dlfferentlal 1nf1at10n on SPS system
*deflnltzon casting procedures.

'5. Investigate the 1mpact of energy system evaluatlon methodologles
~;‘on SPS system deflnltlon studies. ~

6. Investlgate utillty interface issues that could result on SPs
system design impacts. T
1»Benefitzv' 7 7 :
Provides an overview as to the relationship between various economic
evaluation methodologies and their impacts on SPS concept selection.
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TITLE ) ORGANIZATION ()

‘Electrostatlc Protection of the 7 Marshall Space Flight“Center
Solar Power Satellite and the , Marshall Space Fllght Center, AL

_Rectenna _ : ‘ : 35812
-AMOUNT , PRINCIPAL INVESTIGATOR

'FY 78 $50,000 W. Brantley
WORK LOCATION DURATION-AWARD DATA CONTRACT NO.

‘Rice University 6 months - 6.15.78 NAS 8-33023

Houston, Texas

PROJECT 'SUMMARY
'Ob;ectlve

‘Investigate the potential hazard that electrostatic charging présents
to the satellite and the rectenna, and determine the implications on
the reference SPS design.

Aggroaéh
l. Investigate the rectenna lightning hazard including:

. The nature and distribution of natural lightning.

. The reference rectenna design.
. The effectiveness of compatible lightning protection devices.

2. Investigate satellite electrostatic space charglng hazard
including:

. Areas on the satellite likely to receive high voltages and
vulnerable to resulting arcs or breakdowns.

. The magnitude of the hazard in each area.

. Specific design changes to eliminate or reduce the hazard.

Benefit

Reduces potential hazard from electrostatic charges to the satellite
and rectenna.
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STme . ORGANIZATION

‘ Marshall Space Flight Center
,'tAccuracy Analys1s of a Pointing Control Marshall Space Flight Center, AL
_ System of a Satellite Power System . . o 35812
COAMowNT PRINCIPAL INVESTIGATOR

FY 78 $10,000 J. Howell ‘

WORK LOCATION ** DURATION-AWARD DATA CONTRACT NO.

University of. Tennessee T o

" Knoxville, TN ' 6 months - 7/1/78 . NAS 8-33065

—

vajective:

PROJECT SUMMARY

7

“Determine overall pointing accuracy, the resolution feqﬁired for
“.pilot beam sensors, and deflne control system requlrements and

‘constraints.

AEEroach:

l. Analyze the microwave beam pointing control’ subsystem and design a

.." control command ‘scheme with the c¢ommand 51gna1 generated form (1)
a single reference subarray at the center of the ‘antenna and from
(2) a,multiple-subarray distributed throughout3the antenha,'

‘2. Investigate and determine the microwave beam p01nt1ng accuracy and
- the effects of the follow1ng on accuracy: .

Mechan1ca1 gimbal accuracy. v
Resolution and sensitivity of pilot beam sensors."
Phased array pointing accuracy.

“ Structure alignment.

.Dynamic structural bending and frequency.
Dlstortlons in pilot and power beams.

000000

3. Déve}op a set of control subsystem requirements and deSigp constraints.

ﬁBenefité‘

‘Systems affectlng SPS microwave beam p01nting accuracy and stablllty will

‘be analyzed and a p01nt1ng control system will be de51gned.
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TIME ~ ORGANIZATION . ..

;,Crlthue, Modlfy, Ma1nta1n Baseline Johnson Space Center

‘ System : . ) o C _Houstdn, TX 77Q§8
CUMMOUNT T ~ PRINCIPAL INVESTIGATOR

FY 78 $293 000
FY 79 §$ 19,000 (Est.) o v
FY 80 TBD Harold E. Benson

WORK LOCATION ",‘ﬂ:DURAI;oN;AwARD DATA ~  CONTRACT NO.
Boeing Aeorspace Company = :  'NAS 9-15636 .
Seattle, Washington 16 months - 6/19/78 , Task I

" PROJECT SUMMARY’
Objective:

- .Critique of and further investigations of the SPS baseline system.concept
including rationale and prioritization, to provide sufficient data inputs
for.the -NASA/DOE preferred concept selection in April 1979 and final con-
cept in October 1979.

Aggroach:

1. Subcohtractors to perform an independent critique of the preliminary
© baseline system concept.

2. Typical activities of further investigation include: Investigation of
smaller antennas (2% - 3 GW range), solid state microwave ‘generators,
and definition of failure modes, rates and effects analysis. Analysis
of the microwave beam and phase error buildup will be conducted to the
tube level, and phase control support studies 1ntegrated into the SPS
design. ,

3. This activity will be essentlally completed during flrst 6 months of
the study (Phase I).

Benefit:

Provides a critique of the SPS baseline concept and identifies those design
features requiring further analysis.” Develops a rationale for any proposed
effort intended to result in a major system element design ‘change. Criti-
cally analyzes SPS system elements including the criteria of reduced cost
and/or weight and the reduction of risk and technology -advancement.

30




Tme 'ORGANIZATION

Reflne Space Constructlon and Malntenance ' Johnson Spece‘cénfer
Approach COnstructlon Fa011xt1es - Houston, Tx 77058
' AMOUNT B PRINCIPAL INVESTIGATOR

FY 78 $150 000

FY 79 § 65,000 (Est )

" EY 80 TBD - ' ‘ ﬁafold E.,Benson

WORK LOCATION DURATION-ANARD DATA CONTRACT NO:i"
Boeing Aerospace Company o NAS 9~15636 .
Seattle, Washington 16 months - 6/19/78 . Task II

PROJECT SUMMARY
Objective:

To iterate and optimize construction and maintenance approach and investigate

*'the possibility of.reducing the size and complexity of the construction base

and. operations with a subsequent reduction in construction costs. .

Aggréach:

1. Satelllte Construction

o Critxque baseline concept and analyze other 1nnovat1ve concepts
o Analyze alternatlve concepts.

2. Rectenna Constructlon L

o Analyze constructxon of rectenna from three de31gn standpoints-
B 1 « .
a. Automated construction equipment and technlques.
b. Cost impact of innovative structural modifications.
c.. Structural analysis for alternative electronic approaches.

“Benefit:

Identifies an alternative construction edncept. Provides‘therdeeign'analysis

EE of the construction base. .Develops an approach for: automated construction of

rectenna, ‘the maintenance requirements for the :satellite and rectenna, and

- the space maintenancefrequirements for construction and transportation systems.
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TILE -~ ORGANIZATION

Define Industrial and Earth " Johnson Space Center
Transportatlon Complex Houston, TX 77058
AMOUNT = - | | PRINCIPAL INVESTIGATOR

FY 78 £18,000
FY 79 $36,000 (Est.) '
FY 80  TBD . ' ] Harold E. Benson

WORK LOCATION “DURATION-AWARD DATA CONTRACT NO..~
Boeing Aerospace Company ~ NAS 9-15636

Seattle, Washington 16 months - 6/19/78 Task III

PROJECT SUMMARY
Objective:

'To define the industrial and earth-based transportation requlrements 1mposed
on the- Unlted States.

Approach:

;. Select areas of production capacity issues.

2. Review,and select candidate solar cell précess.

3. Provide inputs for launch vehicle, structural and propellant manufacturer.
4. Update, review and analyze production flow concept.’

5. 1Identify potential transportation prébleﬁs. |

Benefit:

Identifies new production capacity requiréménts, size and type of major

factories, equipment, personnel and resources, potentlal transportatlon
problems, 'facility costs and personnel, and packaging concepts. '

i
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TITLE . ORGANIZATION

Conduct Launch Site ‘Location Analysis “ -~ Johnson Space Center -
and Complex Definition ‘ Houston, TX 77058
CUAMOUNT . R PRINCIPAL INVESTIGATOR
'FY 78 $23,000 ‘ | LT
FY 79 $57,000 (Est.) , Harold E. Benson
~ FY 80 TBD , - . - .
" WORK LOCATION  DURATION-AWARD DATA  CONTRACT NO. .
Boeing Aerospace Company » : . NAS 9-15636 .

Seattle, Washington * 16 months - 6/19/78 .~ Task IV

TPROJECT SUWWARY “ Y

Objective:

To deflne the potential launch complex for 1ncreased launch-activity and the

fundlng requlrements for. the facllltles, equipment and staff to support the
regulred traffip :

Approach. ' ' oo 7 , “ .

1. Collate compatlble launch vehlcle and site optlons.

-~ 2. Conduct trade studies between space transportatlon rates, possible

env1ronmental 1mpacts versus ground logistics. and other 1mpacts.

.'3. ‘Analyze off-shore and on—shore 1aunch and recovery sites for varlous

vehlcles and relatlve costs and problems of several. approaches.

Béhefit: '

v.2rovides parametrlc data of launch site optlons. Recommends preferred launch
'site latitude. Identifies emlssions from a trajectory ana1y51s. Defines the

1aunch complex, personnel and funding requirements.

TR BT TR
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TIME c | ORGANIZATION . .

Define and Analyze Operatlonal .
Activity from Manufacturing Through ‘L ‘Johnson Space Center
Space Construction - Houston, TX 77058
AMOUNT | | ‘ PRINCIPAL INVESTIGATOR
FY 78 $ 16,000 S
FY 79 $140,000 (Est.) : Harold E. Benson
FY 80 TBD o . S

~ WORK LOCATION - DURATION-AWARD DATA ~ CONTRACT NO.
Boeing Aerospace Company . NAS 9-15636
Seattle, Washington 16 months - 6/19/78 Task V

PROJECT SUMMARY
Objective:
To define the flow and flow rates of raw materials, components,. sub-

assemblies and assemblies from source to launch 51te to the constructlon
site.

Approach:

1. Develop payload packaging concepts.

2. Analyze program elements for options of system operations (i.e., control
of flights from central mission control, a LEO construction, a GEO con-

struction base, or some other alternative).

3. Define physical interfaces between program elements and manpowef and
computational requirements for each of the control centers.

4. Summarize all operations defined in other sections of the study,
Benefit:

~ Provides a description of the concise end-to-end operatlons as well as.the
continuity of launch and recovery site operations. Integrates the space

logistics and defines the ground flow, LEO transportatlon and rectenna
hardware.
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TILE ‘V;:ORGANIZATION

4

Analyze Integratlon of SPS w1th - : Houston Space. éenter
Ground Networks S | | Houston, TX: 77058 '
AMOUNT ﬂr:i“'ff‘,a{;iﬁ . - PRINCIPAL INVESTIGATOR-
_FY 78 $14,000
“FY 79 $93,000.(Est.): -~ -  Harold ‘E. BenSonJ'"’
FY 80, TBD = . PR T .
WORK LOCATION = . DURATION-AWARD DATA - CONTRACT“NO-
Boeing Aerospace’ Company v " nas '9- 15636
Seattle, Washlngton ; 16 months - 6/19/78 Task vi
PROJECT SUMMARY | TR

Ob;ectlve.

To achieve. data base of: requlrements and cons1deratlons 1nv01Ved 1n con- ,
structing a rectenha in any 1ocatlon. o

Approach:

'3, Define land requirements.

‘2.  Estimate environmental (latitude) variables. -
o ot e i ) DT T SR SR S IR P

1. Prepare information package ‘and solicit utility inputs.

4. Develop site selection criteria.
5. Perform rectenna—grld 1nterconnects and operatlng systems analy51s.

6. Analyze SPS—grid operatlons.

Benefit:

?Prov1des a data base for the requlrements and alternat1Ves ‘before reachlng 1
a dec151on involved in constructlng a rectenna in any locatlon ‘with empha51s ’
on'sensitivities associated with'the total’ range of varlables 1nherent in a

wide range‘of geographlcal locations ‘and classes of terrain. ° Develops a

design criteria for various elements of ‘the rectenna, establlshed in order -

to relate to cost of construction in any location.’ Assesses utility grid
connections and operations. Co
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TITLE SRS ORGANIZATION

Prepare Technology Advancement, , ] 7 .
Pevelopment, and Facility Johnson Space Center
Requirements and Plans Houston, TX 77058
AMOUNT PRINCIPAL INVESTIGATOR
FY 78 $35, ooo : Lo
FY 79 $60,000 (Est.) Harold E. Benson

FY 80 TBD :

WORK LOCATION DURATION-AWARD DATA CONTRACT NO.
Boeing Aerospace Company NAS 9—15636
Seattle, Washington 16 months - 6/19/78 Task VII

PROJECT SUMMARY
Objective:

To develop a conceptual plan outlining the technology act1v1t1es required
for implementation of an SPS program. ‘

Approach:

1. Update, circulate for comments, and revise technology advancements
requirements.

2. Develop initial estimate of ground-based program.
3. Develop initial estimate of shuttle flight experiments.
4, Analyze flight project and initial commercial SPS options.

S. Input technology advancement and development requirements for space
construction, rectenna and avionics.

6. Develop initial overall development approach.

Benefit:

Advances technology and develops a schedule and cost plan for laboratory

and earth-based development and testing, shuttle flight experiment and
equipment, flight projects, SPS commercial development, and facility
development requirements.
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TME -~~~ - ORGANIZATION

'/'Cost Analysis and Schedule Analysis : - Johnson Space Center

Houston, TX 77058 s

AMOUNT e PRINCIPAL INVESTIGATOR

"FY 78 § 6,000 , - |
FY 79 $55,000 (Est.) Co L Harold E. Benson
FY 80 TBD , ' : : o ,
WORK LOCATION DURATION-AWARD DATA CONTRACT NO.
Boeing Aerospace Company .. .- . . S . .. NAS 9-15636 .
Seattle, Washington 16 months - 6/19/78 Task VIII

: ]

PROJECT SUMMARY

“Objective:

To prov1de an updated system cost estimate to reflect system changes and
support the system’ deflnltion document update.:

Aggroachg

1. Update work breakdown structure.

2. Update costs for'spacerconstructidn.

3. Estimate costs for avionics.
4. Integrate and update baseline costs.
5.. Update launch site costs;r_' 7

6."Aﬁtomate,échedﬁle analyse$ apd‘development_costs.

"Benefit:

Incorporates SPS costs in WBS format. Develops an SPS program plan with
options, examines the program critical path, and assesses cost/risks to
provide for key-deci;ionrpointsr
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TITLE o | ORGANIZATION -
'Support Studles. SPS Phase Control - Johnson Space Center‘fi

Definition o ' » Houston, TX 77058

AMOUNT - } o PRINCIPAL INVESTIGATOR

FY 78 $ 70,000 . ' .

FY,79 -$125,000 (Est ) J. W. Seyl

FY 80 TBD ' U

WORK LOCATION DURATION-AWARD DATA CONTRACT NO.

LinCom: Corporation S o o

Pasadena, CA i 8 months - 3/31/78 NAS 9-15237 -

~ PROJECT SUMMARY

‘Objective:

To provide further definition for the baseline phase control systém‘design.
Approach:

1. Continue development of piloﬁ signalihg techniques to alleviatekﬁeam
squint.-

2. Define reference phase distribution system to sufficient level for
investigation of:

o Power up algorithm and system stability.
o Survivability - graceful degradatlon.
o System configuration.
3. Qﬁantify media and mechanicai alignment accuracy effects.
4. Define power amplifier phase control requirements.
5. Modeling of overall SPS. MW system power transmission efficiency.
6. Analysis and modeling of power transponder performance characteiistics.
7. Pilot signal detailed analysis. |
8. Ground-based safety (monitoring) system conceptualbdeéign:
9. Provide values of SPS transmission efficiency loss contributors.
Benefit:
Develops the design of the baseline system required for computer simulation.
Simulates through-‘°analysis the baseline phase control system. Provides a

tradeoff/optimization study of the baseline phase control system. Performs )
a final system sensitivity analysis. : \
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TIME ~ 'ORGANIZATION

.Support Studies: Analysis of s-Band s Johnson Space Ceoter
Solid State Transmitter | Houston, TX 77058
AMOUNT _ | PRINCIPAL INVESTIGATOR
~ FY 78 $30,000 I , L. Leopold
WORK LOCATION ~  DURATION-AWARD DATA ~ CONTRACT NO.

. .RCA/David Sarnoff

" Research-Center

Princeton, NJ . 6 months - 12/78 TBD

PROJECT SUMMARY
0. bjectlve-

) Determlne the appllcablllty of solld-state technology to the SPS microwave

transmitter by conducting studies emphasizing fundamental trandeoffs and
concepts and establish technical feasibility of utilizing solld—state
ampllflers such “as current allium arsenide dev1ces.A

Agproach.
1;7 Conduct concept and fea51b111ty 1nvest1gatlons, tradeoff studies.

2. Analyze a minimum of two alternat1Ve approaches or concepts for the
field effect tran51stors (FET) .

3. Perform analysis by assuming a 51ngie-stage distributed circuit FET

amplifier demonstrating a minimum of 1.4 W of output .RF power at 80%
efficiency and a module galn of 30 dB.

4. Perform study by assumlng a galllum—arsenlde lumped-element amp11f1er
with power added eff1c1ency ‘of 80%. '

ovBeneflt:g

Provides a summary of tradeoff exercise paremeters and conclusions. Lists
the guldellnes aimed at yleldlng de51gns compatible w1th projected ‘space

_appllcatlons.
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ENVIRONMENTAL

ASSESSMENT STUDIES

FY 1978
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TITLE L e Lo ORGANIZATION

- FY 78 $214,000

,”Planning and Analysis and Management Argonne National Laboratory
Support ' ; : , . ‘Washington, D.C., office
mONT  PRINCIPAL INVESTIGATOR

Carl?A.ASahdahl o

'W'FY 7 TED
WORK LOCATION " DURATION-AWARD DATA . CONTRACT NO.

‘Washington, D.C. 18 months - Sept. 1977  189-ANL49576

i
:
:
i
i
i
3
i
i
;
H

' PROJECT SUMMARY

Obgective

. ‘Provxdes management support to the Director of the SPSPO 1n plannlng
~and analyszs functlons. oy . Lo

AEEroach

1. Provide quallfled support personnel and 1ocate office in v1c1nity
- . of the SPSPQ, Washington, D.C. to advise and support the SPSPO,
oln technical and administrative. functzons. , :

. 2. Utillze contractor personnel to perform specxflc plannlng anﬁ

evaluation studies.v"~"

3. ‘Utlllze contractor and ANL personnel to prov1de a report and
: informatlon storage retrieval, and dlstrlbutlon system.} .

Benefzt o

~;1,‘ Provides for contlnulng progect management support in plannlng‘

and analysis functzons, administers fluctuatlng work loads, and -
A adminlsters specific technlcal functlons.' B
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] e ORGANIZATION S

. I ST S e Argonne National Laboratory Q;;
Assessment of SPS Microwave Radiation . 19700 South Cass Avenue '
~on the Rectenna Site Ecology o ... . Argonne, IL,,60439A:(,
MONT PRINCIPAL INVESTIGATOR.
~ $40,000 . . S. Ballou C
WORK LOCATION DURATION-AKARD DATA . CONTRACT NO. . ..
Argonne, 'IL.. - 8 months-- April 1, 1978 189-ANL49576

PROJECT SUMMARY

Objective:

“Identify ecological issues”for specific selected rectenna sites, evaluate
impact of microwave radiation on ecological processes, and identify critical
ecological research needs.

Approach:

1.

Identify ecological issues associated with the design'ahd concept of
microwave reception. o o R : ‘

2. bharacterize estimated ecological responses. - : SR

3. Identify specific rectenna sites and characterize ecological issues

'~ associated with each site.

4. Define research requirements and establish priorities.

5. Develop research protocols. ! Y

Benefits:

l. Identification of critical research needs, for program implementation,

and ‘establishment of a data base for final ecological assessment. °
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TITLE o , ORGANIZATION B
"' Resessment of SPS Rectenna Construction ; Argonne National Laboratory
rrrrrr ~--and Operation ‘Impact Upon the Rectenna .- ' 9700 South Cass Avenue
Site Ecology ': ¢ o : Argonne, IL. 60439 -

CmouNt | ~ PRINCIPAL INVESTIGATOR

fhfs49f°9°_ S f’:;' ” o S -~ 8. Ballou ’
WORK LOCATION' " ~DURATION-AWARD DATA CONTRACT NO.

_ Brgomne, IL. g months— April 1, 1978  189-ANL49576

PROJECT SUMMARY'
”‘”OﬁﬁectiVe¥

... Evaluate the jmpactlbf :gctehna construction<and operation on ecosystems,
.. and identify critical ecological research needs. PR ,

L j.Beproach:

1. Identify ecological issues associated with rectenna design and construction
, . alternatives.- ... S A o S

2. Characterize estimated ecological responses resulting from rectenna
... construction and operation. ., - ’
3., Identify specific rectenna sites. =, =

. 4. Identify and characterize ecological issues associated with each site.

5. Identify alternative sites for minimizing ecological impacts.;

6. Define research requirements and establish priorities. ‘

7. Develop research protocols. . ' "

s

Benefit:
fdéhtiﬁiéatibh bf';EséétCh:Béeéé,,imp}emehtatibﬁ of;reseafch_program, and
-establishment of a data base required for final assessment.




TITLE -~~~ - ORGANIZATION

Qualitative Assessment of Inadvertent - ~Argonne- National Laboratory
Weather Effects of SPS Rocket Launches 9700 Cass Avenue.

in Troposhere Argonne, IL 60439

AMOUNT | — PRINCIPAL INVESTIGATOR .
$10,000 . _ o ) J. Lee '

WORK LOCATION - DURATION-AWARD DATA . ' CONIRACTvNO,-

" Argonne, IL - 4 months - 6/78 189-ANL49576 ..

PROJECT SUMMARY
Objective: B - | SR

Assess potential 1padvertent weather effects resulting from thermal energy
and water substancé release into the troposphere durlng 51ng1e -and ‘multiple
HLLV Launches.

" Approach:

1. Obtain estimates of thermal energy and water release durlng launches

~from SAI.

2. Estimate potentlal for inadvertent weather effects u31ng ex1st1ng cloud
modelling techniques and ‘estimates of thermal energy and water release
into the troposphere during rocket 1aunches.

3. Compare water vapor flux of rocket cloud formation with the vapor fluxes
into various cumuli and cumulonimbus clouds.

4. Perform a trial simulation of cloud formation and the associated
precipitation using an exisiting one-dimensicn cloud model under
specific meteorological conditions.

5. Review existing cloud models and select a candidate most sultable
for future studies if warranted. :

6. Prepare a preliminary list of issues and qualitatively assess their
"environmental impacts.

Benefit:'
Assesdes potential of grouhd cloud formation and the associated precipi-

tation due to rocket launches. Data generated will provide input te rocket
exhaust synergistic effects study.
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TITLE : ' : ORGANIZATION
Preliminary Assessment of - Effects of Argonne National Laboratory

~Rocket “Effluents -in Stratosphere .. ......9700 South Cass Avenue
T ALY ) ., Argonne, ILL. 60439

At
[

RMOONT = . PRINCIPAL INVESTIGATOR
'71i1§4f65bqrfl',;i,i:t;;T R Brubaker

WORK LOCATION'  ~* ©  DURATION-AWARD DATA CONTRACT NO.
. Argonne, ILL. 6 months- April 1, 1978  180-ANL49576

e

e s s

~ PROJECT SUMMARY

fPrepare a prellmlnary assessment of the effects of rocket propellants emitted
11nto the stratosphere and thelr probable 1mpacts.

i»Approach-~ o

1. A review- of llterature and modellng approaches to predlct the effects of

: pollutant emissions on stratospheric composition was performed.

2. The current state of knowledge regarding effects of rocket effluents in

<wthe stratosphere, including. 0Oz "(ozone) depletion, changes in high altitude

- tloud patterns, etc.:was prepared. -

.- 3. Review currently available observational data on stratospherlc comp051tlon
- .+ and assess the effects of pollutant emissions, based on observable data.

4. Organize a workshop to review program.and workplan, identify other issues
. ...of potential importance, and recommend additional research.

&fS;;Prepare preliminary. assessment.of the effects of rocket. exhaust emissions

:and . their probable 1mpacts, and c1rculate. :

,Beneflts:

<vegProv1des a. prellmlnary assessment of the ‘possible stratospherlc effects of
“rocket. exhaust emissions. This information will be utilized in the assessment

of publlc health ‘and welfare impacts, climatic impacts, and will serve as an

- input to the formulation of guldellnes for launch operations. 1Issues requiring
further investigation and new research priorities will be identified.
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TITLE

Quélity Assurance of Microwave Health

and- Safety Research

ORGANIZATION ;
' Argonne National Laboratory -
9700 South Cass Avenue-
_Argonne, IL 60499

“ AMOUNT
TBD*

PRINCIPAL INVESTIGATOR

S. Halverson .

WORK LOCATION

TBD*

DURATION-AWARD 'DATA CONTRACT NO. )

TBD* 189-ANL49576

PROJECT SUMMARY
Objective:

* RFQ to be released no later than October 30, 1978

Assures that the quality of the physical research facilities and:operations
in a program evaluating the health and safety aspects of microwave power
transmission is at the present state-of-the-art.

Approach:

1. vVisit the various research laboratories involved in various aspects of
the SPS bioeffects research program.

2. Make periodic qualitative and quantitative reviews of the quality con-
trol program at each research laboratory.

3. Provide guidance as necessary to each contractor to assure optimum
laboratory performance.

Benefit:

Assures the quality of the microwave health and safety research program.
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“'fEffects ‘on Fleld Complex1ty

"'* " QRGANIZATION -
Argonne Natlonal»Laboratory.

.+ .-9700 -South Cass Avenue
‘:Argonne, IL: 60499 -

CTITLE

V,Dependence of Mlcrowave Blologlcal

IQAMOUNT T T T pRINGIPAL INVESTIGATOR

*TBD T ST S. Halverson

”fNORK«LOCATION

7. DURATION-AMARD DATA ~~ - CONTRACT ‘NO.'
D 7 smp 189-ANL49576

" 'PROJECT SUMMARY. =~ . '*RFQ to 'be released no later than October 30, 1978

, Objective:

Assess the effects of the exposure system on known mlcrowave blologlcal

‘teffects.

Approach: e B AR T ey e

1. Determlne thresholds for unlpath and multlpath Airradiation:’ systems
for. P .'*'«1 RT3 : LRt

R

S Sa RIS

a. microwave-induced febrile”convulsions SRR

”;Béfgmlcrowave—altered responses to physically or chemlcallyelnduced
systems , I R

4c.;im1crowave—1nduced work stoppage:ff»_5ifr4'%ff‘g‘ki';g T

d. sensory detectlon of the mlcrowave fleld.

C 2. Experlments ‘may be performed at power dens1t1es greater than that

'produced by -the SPS microwave fleld and at frequencxes which pro-

M;?‘:iduce whole and. partial body .resonances..

3;V:As51st in 1nterpret1ng ex1st1ng llterature._;‘

5 . PR

4. Assist in the deflnltlon ‘of exposure parameters;forffnturehexperiments.

 Benefit:

Prov1des a method: for correlating effects obtained at. low microwave
1nten51t1es that . use different exposure systems. .
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TIME_ -~~~ ORGANIZATION
' : . “ Argonne National Laboratory

9700 South Cass Avenue

_Argonne, IL. - 60499 -

,Response of Alrborne Blota to
Microwave Transmission

COAMOUNT PRINCIPAL INVESTIGATOR

*TBD ‘ a S. Halverson:

WORK LOCATION ~ DURATION-AWARD DATA CONTRACT NO.

*BD *TBD 189-ANL49576
» PROJECTISUMMARY *RFQ to be released no later'tﬁéthCﬁbbéf'éo, 1978

Objective:

'Evaluate the effects of the SPS microwave beam on airborne blota,
especially birds.

Approach:

1. Perform wind-tunnel experiments on small flying birds, such as
passerines and larger birds such as ducks and geese to. determine
.lethal and sublethal responses.

2. Perform navigational experiments with birds such as homing pigeons
or migratory birds to determine whether microwaves 1nterfere with
navigational abilities.

3. Determine behavioral response of birds exposed to microwaves under
a variety of ambient conditions.

Benefit:

Determines whether the added heat load of microwaves will be detrimental
to birds flying through the beam under a variety of environmental con-
ditions. Also, determines whether the microwave beam will have any
effects on birds' navigation systems. Assesses effects of microwave
radiation on bird behavior and determines attraction to or av01dance of
the rectenna site.




e -  ORGANIZATION

aeTeratogenic~Effects'of Microwave - AP ,ggggqgguﬁgtézgz1A3223:at°ry
Ak?ower Transmission,s o Argonne, IL 60499 -
AMOUNT © PRINCIPAL INVESTIGATOR
kmBD O weve .. .. . S. Halverson
WORK LOCATEON . DURATION-AWARD DATA CONTRACT NO.
*TBD S e v . *TBD . B A e . e 189-ANLA49576
"PROJECT SUMMARY ' *RFQ to be released no later than October 30, 1978

‘Objective-

Determine whether continuous wave 2 450 MHz nicrowave radiation 1s
teratogenic or embropathic in mice.

H

' Apgroach:,
1. Establish experiment that includes the foilowing:
a. Expose mice at 5 power densities (0.1, O, loland 30) mW/omz.'
b. Exposure in a uniform + .5 (dB) far-field of. a plane wave.
- Whole body SAR are to be obtained on representatlve-Sized
- animal.
‘ Ce. Animals w111 be exposed on the dorsal surface in an anech01c
. chamber, an environmental conditions of 21° to 24° (o] and 40-60%

relative humidity.

_d.i:Duration of exposure is daily from 1, post breeding through
day 18. , o

Benefit--

' Determines teratogenic and/or embryopathic effects of microwave radiation
on mice.
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TITLE o | ORGANIZATION -

Effects of Mlcrowave Power Transm1591on -~ - ----Argonne National. -Laboratory
on the Nervous System 9700 South Cass Avenue
o - , Argonne, IL 60499 =
AMOUNT PRINCIPAL INVESTIGATOR
“*TBD i’} wl‘ o I D  "f Ss. Halverson S
WORK LOCATION | DURATION-AHARD DATA CONTRACT NO.
tBD . . s>  189-ANI49576 ..
- PROJECT SUMMARY *RFQ to pefreleasedkno lgtgr than October 30, 1978

Objective:

Determine the effects of microwave radiation on the nervous system . °
of experimental animals at microwave radiation densities below 10 mW/cm .
Approach:

1. 1Investigate structural and functional changes in the nervous system
associated with microwave radiation (for 2,450 MHz continuous wave
radiation having power densities of 0.1 to 25 nwW/cm2) .

- 2. Explore time dependence of potential structural and functional changes.

Benefit:
Will determine qualitative and quantitative gross histochemical and

electrophysical changes in the nervous systems of animals exposed ‘to
SPS-specific radiation.
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'Immunologlcal/Hematologlcal Effects
of Mlcrowave Beam Transm1551on )

CTImME. . ORGANIZATION

Argonne National Laboratory
9700 SOuth Cass Avenue
Argonne, I, 60499 .~

>'0bjective:,‘

: Determlne whether prev1ous studles of mlcrowave 1mmunologlca1 systems

AMOUNT T e |  PRINCIPAL INVESTIGATOR
*TBD . . S ‘ ~ S. Halverson

“ WORK LOCATION ~ DURATION-AWARD DATA CONTRACT NO.

*TBD %D 189-ANL49576 .

" PROJECT SUMMARY ' ~ *RFQ to be released no later than October. 30, 1978

effects are reproducxble, and if reprodu01b1e, whether 1mmunolog1ca1

,Vcompetence of the animal is 1mpa1red.

AEEroach:

T, ADetermlne the threshold of microwave 1mmunologlca1/hematologlcal ‘

system effects by’ follow1ng the procedures of chtor-Jedrzejczak
et al.,/as well as by us1ng a free-fleld exposure system. o

yjéililf approprlate, employ infect1V1ty/dlsease models (1 e., bacterla,

hv1rus, tumor) to assess the effect of 2,450 MHz mlcrowave radlatlon
on 1mmunocompetence of exposed anlmals. ' -

5"3.’7Perform an 1nterspec1es compar;son of mlcrowéyeieffects,:

Confirms results of previous immune effects studies and determines

whether immunocompetence of animals (mice) is impaired.
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TITLE e S S 'ORGANIZATION

Perturbations in Behavxor Resultlng from _ Argonne Nationel}Lebcratory
:the Interactlon of Drugs with sPs M;crowave * 9700 South Cass Avenue
" Radiation , . . Argonne, IL . 60499
_AMOUNT EREETE ~ PRINCIPAL INVESTIGATOR
~*TBD. . L : . - S s. Halverson :
WORK LOCATION DURATION-AWARD DATA  CONTRACT NO.
*TBD %D .  189-ANL49576 .
- PROJECT SUMMARY | *RFQ to be released no later than October 30, 1978

B ;rObgectlve.

'Identlfy and evaluate main beam powered densities within a contrelled ex-
clusion zone at a rectenna site. Evaluate low level microwave exposure to

the general public and ecology outside the controlled area from scatter
from the main beam, side lobe radiation and antenna reradiation. -

AEEroach:

1. ‘Valldate prior experlments 1ndlcat1ng exposures as. 1ow as lmW}cmz have
resulted in behavior perturbations in rodents.

2. Evaluate acute and chronic effects of microwaves appropriate to the SPS
{2,450 MHz CW) on operant behavior using small laboratory animals that
have been acutely or chronically dosed with several classes of widely
used drugs.

3. Assess perturbation of stable baseline operant performance during the
microwave exposure regimen.

4. Establish degree of persistance of effects after termination of dosing
by microwaves and drugs. .

Benefit:
Will obtain results of potentially serious consequence of drug~microwaves
synergism which would be useful in assessing the health impact of SPS. Will

also obtain data on dose-response relationships. useful for determining the
threshold of drug-radiation interaction. .
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TITLE Preliminary Identification of Effects  ORGANIZATION
.. of Rocket Effluents in Upper Atmgsphere,. of . .Argonne National.Laboratory
Research Needs. and Prelimlnary Assessment 9700 "South Cass Avenue -
. of Impacts DR . .. . . . - Argonne, IL: 60439
. AMOUNT A ;iC; . PRINCIPAL INVESTIGATOR
R e, u_;;:\guTV”rﬁfikw_ .+ M: Mendille* v
,$115 500 ©. .o 7 D. Rote
_ WORK LOCATION f - DURATION-AWARD DATA CONTRACT NO.

s

<-Objectives: . - . o T T

‘ Argonne,. IL .

Boston, MA -’ - 6. months - 4/1/78 ' 189-ANLA9576 ¢

PROJECT SUMMARY

Summarize current state of knowledge, and identify the effects of Rocket
Effluents 'in the upper atmosphere and assess the impacts. Identify: infor-
mation and analytical technique requirements and recommend research priorities.
Approach'ﬁ“ vh,~@tf~;;{”*‘ia Comry

The follow1ng tasks are requlred to achleve the stated objective-i'

1. Present state—of-knowledge regarding upper atmospheric effects of rocket
effluents (ionospheric modifications) is assessed, through a crltlcal
“review of experimental and theoretlcal 1nvest1gatlons.:jf”- :

2. Evaluate NASA space lab experiments and recommend any addltlonal measure-
'~yments that -’ would be requlred.v-./arf = , S i

‘i};JUse LAGOPEDO data to SLmulate multlple launch effects on the upper atmos~

phere. Evaluate the need for a more. reflned model. et

Py

.34.70rganlze workshop on possible cllmatlc/weather modiflcation mechanisms

‘=rukadditiona1 1nformatlon requlrements.ﬁ—> o

and 1mpacts on. rocket effluents 1n atmosphere.'

75:=Invest1gate possible effects of 1on-eng1ne propellants used for 1nter-

orbit vehlcles.' o L LI T S IR

6. Organize in-depth workshop to identify known or predicted effects,
characterize existing basis for predicting effects, and determlne

T Prepare prellmlnary asseSSment of Rocket Effluents Impacts 1n the Upper

:-Atmosphere.
Benefit:
Provides data base and preliminary impact analysis on upper atmosphere.
Serves as basis for determination of additional research that may be re-
quired.

*M. Mendillo of Boston University, Consultant to ANL.
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TITLE.. - . ORGANIZATION
" Preliminary Identification of Possible . 'Argonneé National Lahoratory
Issues and Impacts of Rectenna Operations ‘9700 South Cass Avenue
, ' .Argopne, Illinois 60439

AMOONT ~ PRINCIPAL INVESTIGATOR
ssg,00 3. Lee/T. Yamada/ H.D. Orville*
WORK LOCATIOV . _ DURATION-AHARD DATA | 'CONTRACT NO.
Argonne, IL.- - . 6 months- April 1, 1978 189-ANL495?6

Rapld City, SD

PROJECT ‘SUMMARY
Objective:

Qualitatively assess the atmospheric effects of rectenna operations and thelr
impacts on climate and weather in order to prov:de 1nputs to the analysls
of microwave propagation.

Approach:
This project required the following tasks:

1. Perform literature review

2. Planetary boundary layer and convective cloudmodellng wlll be used to
analyze atmospheric effects of rectenna operations.

3. Trial simulation using a 3-D model under specific rectenna confmguration
and atmospheric conditions will be performed.

4. Investigate the possibility of generating an organized convectlve flow in
the vicinity of the rectenna site and _the consequences, using a 2-D
modeling approach.

5. Organige a workshop to 1dent1fy other issues of potential 1mportance, and
recommend additional research.

6. Prepare a preliminary assessment of impacts.

Benefits:

Provides a preliminary assessment of the potential atmospheric effects of
rectenna operations. This assessment will form the basis for rectenna
design and site selection guidelines, and will serve as input to the
assessment of public health and welfare impacts, and microwave propagation
impacts. Issues requiring further research will be identified.

*H. D. Orville of South Dakota School of Mines and Technology, Consultant :
to ANL.
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TITLE SPS Mlcrowave Radlatlon Effects on ;ORGANIZATION Department of Commerce

Ionosphere, Magnetosphere, ‘and Local Field ‘Institute of Telecommunlcatlon
Inten51ty, Program Management Distributions Sciences
Do T S e ' ABoulder, Colorado = 80302
-AMOUNT FR O PRINCIPAL INVESTIGATOR
$25, 000 S ~.>,1 4’f | v C. Rush
NORK LOCATION  ~ DURATION-AWARD DATA . CONTRACT NO.

‘ Boulder, CO. T 7‘1,‘ 8 months - 4/1/78 Interagency Agreement
, L No. E-(49-26)-1041

PROJECT SUMMARY
Objectlve°~
PrOV1de Program Management and Support for: Studles to determlne SPS Mlcrowave

radiation effects on the magnetosphere and ionosphere and on local -field
inten51t1es at or near the surface of the earth.

'Aggroach:”
1.‘7Review existinq study program.‘

2. Provide detalled statements of work, research proposals, data and
- contractual documents, as- requlred..

3.'tAct as llalson between DOE and research subcontractors.' ‘
o B B . . "1 »_‘v' v;2>v-i"

4. Coordlnate research program w1th 1nformatlon requlred by DOE, EA, SA and
,'v Ca Program NASA, and NASA Systems Def1n1tion Program.,

Beneflt:
Provides a coordinated effort by qualified specialists on microwave effects
on the atmosphere, and provides reports and data set for prellmlnary Environ-

mental Impact Statement. This 1nformatlon will be used as an 1nput to Societal
and Comparatlve Assessments. g : '
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;,TITLE o " ORGANIZATION Department of Commerce

' SPS Electromagnetlc Compatlblllty . Institute of Telecommunlcation
Assessment, Overview Commlttee . . Sciences
‘ A e V : Boulder, Colorado 80302
MMOUNT T .7 PRINCIPAL INVESTIGATOR -
- e U ¢ Rush
$40',000M o . “ S _ W. F. Utlaut
WORK LOCATION - = DURATION-AWARD DATA . "CONTRACT NO. o
Boulder, CO - 8 months - 4/1/78 v y  Interagency Agreement

No. E-(49-26)-1041"

PROJECT SUMMARY
Obijective:

Establishes research programs that w111 result in understandmng effects of
1onospherlc and magnetospherlc heatlng on communlcatlons systems.j,;

Approach:
1. Establish,overview committee,to review and prioritize proposed research.

2. Develops research methodologles for 1onospher1c/magnetospherlc heatlng
and other experlments to 1dent1fy and assess EMC of the sPS.

Benefit:

Qualified specialists coordinate EMC Research efforts with the DOE Envmronmental
Assessment Program Plan and NASA Systems Definition Program Plan requirements.

56

@

RP————___




TITLE S R ORGANIZATION

' _SPS Microwave Radiation, Energy .. . Dept. of Commerce
uw;MStorage in Vehicles and Habltable ... . . Institute of Telecommunxcatzons
‘;g"Structures ERyE ‘ Sciences, Boulder, CO 80302
Moo " PRINCIPAL TNVESTIGATOR
"$?°'°°°_ ... mo -
WORK- LOCATION " 'DURATION-AWARD DATA CONTRACT NO. .
- T i e Interagency Agreement No.
Boulder, 7 8mos. - 4.1.78 E- (49-26)-1041

'PROJECT SUMMARY

Identlfy and quantlfy mlcrowave ‘energy storage in habltable structures and

‘ vehicles. Quantify increase’ in’ local fiéld intesity due to energy

stor age.

Approach )

Utilizing analytlcal or experlmental methods, determines any increases in ‘
local field intensities caused by energy storage 1n habitable structures

or vehicles, ‘for peak and" average power den51ty values from the SPS micro-
wave beam at the rectenna site.

-- Benefit =

Quantifies microwave energy storage in'habitaﬁle structures and vehicles.

“This data will provide useful 1nformation to estimate effects on electro-

magnetically sensitive’ systems 1n the rectenna site vicinity, and (2) for
the microwave Health and Safety’ Impact assessment.
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Tiee ' - .. ORGANIZATION ;-
e BT o i e 3 o : " Department of Commerce O

» éSPS;E}e;;:omggnet;q Interference Institute of Telecommunications
:(EMI)vE ects ' Sciences, Boulder, CO 80302

CAMOUNT PRINCIPAL INVESTIGATOR
$65,000 " ' R . W. Grant o
 WORK LOCATION  DURATION-AWARD DATA CONTRACT NO. -
- - Interagency Agreement No.

Boulder, CO. . 8 mos. - 4.1.78 _ E-1{49-26)-1041

PROJECT SUMMARY

- *tObjecfiVe

Predict interference effects on eletromagnetic systems and devices not intended
to receive radio signals.

Aggroach
1. identify critical and non-criticai equipment that
predict pofential effects on systems within the rectenﬁa éxclusiqn area:;
predict effects on critical systems outside the rectenna exdlusion:zone.
Benefit : - v i |

Provides an assessment of potential range of EMI effects, and identifies systems
that could be effected.
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"TITLE . . " _ ORGANIZATION |
: Department of Commerce
= *ffNInstltute of Telecommunlcetlcns

-SPS Radlofrequency Interference '
' ‘ ‘Sciences, Boulder, €O

;f;(nrx) Effects

'AHOUNT;;g o © PRINCIPAL INVESTIGATOR

‘584}000 ‘i:V »f°A;;f < :« ‘ - W. Grant i,

’NORK LOCATION. | _DURATION-AWARD DATA CONTRACT Nn.
R o o co ; SRR nteragency hqreement
“”.“90“1derv,¢°";’f ) 8mop.o-4.1.78 No. E-(49-26)-1041 -

PROJECT SUMMARY
Obgective

Predicts effects on systems and devxces not intended to receive SPS microwave
radzofrequency signals. o , - S o e

Aggroach
1, ‘Identxfy seneitive systems.

?

e'2{”eQuantify system performanpe degradation at SPS Radxofrequenc1es. :L

773;' Estimate the probabilxty of coupling prdhibitive amounts of energy “to
= ethe systems. ; ‘ , ,

'&Benefit A : T

- Assesses the probabxlity and potent1a1 of unacceptable radxofrequency interference
,weffecte caused by the SPS.‘ :
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TITLE ORGANIZATION |
.SPS Microwave Radiation Interactive Dept. of Commerce, Institute of EAJ
Effects on Magnetosphere and Ionosphere Telecommunications Sciences

Boulder, CO 80302 .

AMOUNT L PRINCIPAL INVESTIGATOR
$30,000 ’ o C. Rush/NOAA e
WORK LOCATION - . -. . DURATION-AWARD DATA  CONTRACT NO.

Interagency Agreeﬁent ho.

Boulder, CO 8 mos. - 4.1.78 E- (49-26)-1041

4

PROJECT SUMMARY

Obgectlve

‘Characterize «the- expected effects of SPS. Mlcrowave radiation on the EM . ..
scattering properties of the magnetosphere and ionosphere. .

Approach

1. Obtain data on realistic model from atmospherelc 1mpact assessment.
- .

2. Using realistic models of the ionosphere and magnetosphere, predict micro-
wave beam interactive effects.

Benefit : S ‘ ! . A

Refines early predictions of SPSmicrowave beam interactions with the iono-~
sphere and magnetosphere, perturbed by SPS: vehicular emissions. - :
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TIMLE ~ + f;”;;‘;ﬂff¥** ' ORGANIZATION B
: il Department of Commerce

;”SPS Geographlc Dlstrlbutlon of . Institute of Telecommunlcatlon‘Sc1ences
~Field’ Intensxtles‘f .- ... . 1" Boulder, Colorado - 80302 - o
AMOUNT e T e 'PRINCIPAL INVESTIGATOR

$38,000 : . . . oo ', " W. Grant :

WORK LOCATION =~ DURATION-AWARD ATA CONTRACT NO.
L

PROJECT SUMMARY T T R T APUNE SR

Objectlve. »

Quantxfy geographlc power dlstrlbutlon for entlre SPS system.

¥ Ll
C e

Aggroach-

1. Obtain information from NASA SPS Systems Definition on MPTS radlatlon
characteristics for:-a ‘single SPS-system,: GEO:locations for.the total
multi-station- system and. frequency—lnten51ty spectrum,: - .o i L e

2. Predlct the field strengths expected at and near:the surface of the

earth from SPS microwave beam emissions. SET e O LS B S
Benefit: CeEn ;

Provides a determination of peak and average'field strengths ‘as -a :function
of RF and geographic location. 'This information will support Health and
Safety and Communication Impact assessments. P
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CTITLE © S | I ORGANIZATION

Microwave Exposure Chambers for Environmental Protection Agency

Environmental Research - Center
Assessment of Public Hea 1
N 9- e e,lth Tpacts Research Trlangle Park, ‘NC’ 27711

CAMOwNT " PRINCIPAL INVESTIGATOR
$100,000 - - . S J. S. Ali
: C. Weil .

CWORK LOCATION . - DURATION-AWARD DATA CONTRACT NO.

Interagency Agreement

Research Trlangle Park, No. EP-78-T-01-3170"

NC oo . 8 months - 4/1/78

PROJECT SUMMARY -

Objective:

Expand EPA 2459 MHz animal exposure system facility.
Approach:

Expand facility, including:

1. A 1KW generator with contlnuous wave, pulsed and amplltude
modulated modes of operation and power level control.

2. A free-fleld irradiation anechoic chamber with temperature,
humidity and llght control.

3. Linear and ciréulatly bolarized, waveguide exposure>cells;
4. Orthogonal field probes.
Benefit:

Increased capacity to study din-vivo exposure to 2,450 MHz radiation.
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TImME . | ORGANIZATION

SPS Microwave Impacts on Public Health ‘Env1ronmenta1 Protectlon Agency
'and,Safety Overview Committee 7 Environmental Research Center
e SR o oo 0 1 Research Triangle ‘Park, NC 27]11
AMOUNT SR | PRINCIPAL INVESTIGATOR

$40,000 : S . D. Cahill

WORK LOCATION - S DURATION-AWARD DATA ~  CONTRACT NO.

Research Trlangle Park o o S

NC : 8 months - | 4/1/78 - EP-78-I-01-3170

PROJECT SUMMARY
Objective:

To establish research programs that lead to an ﬁnderscandihg of direct and’
indirect effects of SPS microwave radiation on the public and provide con-—
tinuing program guidance.

Aggroach:

The following tasks Were required,to’achieVe the stated objective-

1. Establish overview ‘committee and organlze meetings to rev1ew and
prioritize proposed research.

2, Develop research protocols for short—term and long-term mlcrowave
research.. SR e :

3. Characterlze directly and 1nd1rect1y hazardous, and potentlally
hazardous effects on man. v
Benefit:

o o4
i

Qualified specialists will coordinate the Microwave Impact study effort
with the Concept Definition Plan and Environmental Impact Assessment.
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TIMLE " ~ ORGANIZATION

SPS Microwave Impacts on Publlc Health .Env1ronmental Protectlon Agency

and Safety Program Coordlnatlon and .Environmental Research Center
‘ Guidance . . 3 S Research Triangle Park, : NC 27711
CAMOUNT, - R | PRINCIPAL INVESTIGATOR

FY 78 $25,000 . B " D. Cahill S e '.;

WORK LOCATION - DURATION-AWARD DATA CONTRACT NO.A

Research Triangle Park G e

NC . 8 months -~ 4/1/78: T EP-78- I- 01-3170

PROJECT SUMMARY
'Obgectlve-

Coordlnate and guide WBS subtask efforts to determine SPS m1crowave
radlatlon effects.- :

Aggroach: ' o ’ .

1. Review'bOE/ANwaork breakdown structure (WBS) for task I.3.

2. Provide detailed statements of work, work breakdown structures, '
research proposals, data and other ‘contractual documents re-

quired by DOE/ANL.

3. Coordlnate program Pplans w1th needs and goals of. DOE/ANL env1ron-”"
’ mental 1mpact assessment and NASA SPS conceptual development plan. '

Benefit:

Provide reports and data for preliminary environmental impact assessment.
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TITLE -~ . L S ,-:ORGANIZATION

. SPS Non-Microwave Impacts on Space - v
Worker Health and Safety Program and Lawrence Berkeley Lab
" " Guidance el o wr e Berkeley, CA R
- AMOUNT S © PRINCIPAL INVESTIGATOR
. $43,000 - . .. M. Vhite
WORK LOCATION L DURAT ION-AWARD DATA. CONTRACT NO ,
Berkeley, CA - 6 months- April 1, 1978  BNL No. 31-109-38-4465

PROJECT SUMMARY
“Objective*»

Coordinate non-microwave study efforts to’ determlne the effects of non-
microwave effects on space worker health and safety.

Apprdach-

1. Review planned DOE studies for. non-mlcrowave effects, and coordinate
program plans. '

2. Provide detailed statement of work, research proposals, contractual
documents, and act as liaison between DOE and subcontractors, as
requlred.

G

Beneflt:"”'

Qualified specialists will coordlnate the study of non—microwave effects
on space workers, and prov1de a Data base for prelxmlnary 1mpact assessment.
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CTITLE e ~ . . ORGANIZATION

SPS Non-Mlcrowave Impacts on Lawrence Berkelei Lab -

' Health and safety ‘ i o Berkeléy,rch;fi_dl \_J
AMOUNT B PRINCIPAL INVESTIGATOR
‘$s6,000 M. White -
NORK LOCATIOY * DURATION-AWARD DATA - CONTRACT NO.
,Bve_r_keley, CA. 8 moﬁthé-April 1, 1978 ANL No.. 31 109-38-4465

PROJECT SUMMARY
Objective:

Characterlze potential hazards of space env1ronment to space workers and
.identify potential effects.‘ . s : : :

‘Approach:
- 1. Characterize space environment hazards. A
"~ 2." Characterize SPS Construction and Operation hazards. -
3. Assess worker exposure to hazards.
.4. Estimate effects of worker exposure.
Benefit:

Provide data base to be used in the prellmlnary assessment of non-microwave
hazards to space workers.
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TRE *'”i;’il"” g | -~ ORGANIZATION -
e e o o Y i oo
e T I . i A]_amos' NM.. ’ . N
CmowT T © PRINCIPAL INVESTIGATOR
$25,000 - — . . .0 ... . ... .J..2zinn and D. Wright
WORK LOCATION .. DURATION AWARD DATA CONTRACT NO,
o S W7405-ENG- 36 -
7 qu;Alamos, N.M, =7 6 months- Aprxl l, 1978 LASL‘R-468 '

PROJECT SUMMARY
Objectlve.

?To extract 1nformatxon from the LAGOPEDO experzments relevant to the assessment
of upper atmospheric effects of rocket effluents. R

Approach: . .. é::; o

: >Reduce and analyze and summarlze relevant data from the LAGOPEDO experlments,
'for SPS assessment. :

'Benefit:

{Prov1des 1nformatlon regarding the nature and extent of 1onospher1c holes
., caused by mult;ple launch rocket emlsSLOns.rJ;>w S S
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TITLE

SPS Microwave Radiation Effects on
the Ionosphere

ORGANIZATION = -

Los Alamos Scientific Laboratory
Los Alamos, New Mexico

PRINCIPAL INVESTIGATOR

AMOUNT
$130 000 L. Duncan
HORK LOCATION ’ﬁ» B -+ DURATION-AWARD DATA CONTRACT NO
, . : W7405-ENG-36
Los Alamos, N.M. 9 months-,April 1, 1978 LASL R-467

PROJECT SUMMARY

‘Objective:

Approach-

&

Assesses the ability of R P ionospheric heating to produce thermal runaway.

1. Heat the ionosphere using Arecibo 430 MHz incoherent backscatter radar.

2. Observe changes in electron temperature in a cross-section of heated ‘ionosphere.

3. Establish power density threshold for thermal runaway.

Benefit:

Determines probability of thermal runaway from SPS microwave beam’ 1onospher1c
heating, and verifies predicted power density threshold. Defines subsequent
information to modify guidelines for microwave power density in the ionosphere.
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. TITLE L Tl T T e S ORGANIZATION

Effects of Propellant Em1s51ons

in the Upper Atmosphere Los Alamos Sc1ent1f1c Laboratory

Los Alamos, New Mexlco

AMOUNT. . = o Cw el e . 'PRINCIPAL INVESTIGATOR
. $90,000 T ... . 3.zimm

CWORK LOCATION ~ DURATION-AMARD DATA  CONTRACT..NO. ..

Los Alamos, NM 6 months -~ 4/78 LASL R-468
W7405-ENG-36.--

PROJECT SUMMARY ~ “ = - 7 t4n . iiif 8 oo d

Objective:

Determine the effects of exhaust from Heavy L1ft Launch Vehicles on the
_klonosphere. B O O S I SRR SRR N ,

Approach: °

:Develop and ‘use one-dimen51ona1 and two-dlmen51onal computer codes to -
“1nvestlgate the, chemlcal effects of rocket exhaust products on the
‘lonosphere.hﬁ;‘,? ‘ .

" Benefit: S o . ' S

Evaluatesilongfrange;effectsfof,SPS construction activities on the iono-

‘sphere and on climate and terrestial communications.
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. TITLE

SPS’ Magnetosphere and Ionosphere

Heating Facility

ORGANIZATION . .

_Rice University -

Houston, Texas

| AHOWNT
- §58,000

- PRINCIPAL INVESTIGATOR

W.E. Gordon/R. Dyce

WORK LOCATION

Houston, Texas

DURATION-AWARD DATA
8 mos - 4.1.78

'CONTRACT NO..
ANL No. 31-109-38-4465

PROJECT SUMMARY

Objectlve-

Design and determlne engineering spec1f1catlons for an lonosphere heatlng

, faczllty.

Desmgn physxcal experlments to assess the EMC of SPS.

Approach:

Provide detailed equipment specifications, and experimental program definition
for - xonosphere and magnetosphere heating tests utilizing the Axec1bo, P.R.

facility.

Benefit:

1.  Provides detailed cost estimates for modification of testing facility.

2. Identifies cooperative test program for Arecibo, P.R. and Plattville,

CO facilities.
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TIE. . .. ... . ... ORGANIZATION
"SPS Magnetosphere and - . _Pept. of Commerce Inkt. of

Ionosphere Heating Facility ' : . Telecommunications Sciences
S S : - “7fBoulder, Co 80302 ) :

MONT T PRINCIPAL INVESTIGATOR

$33,000 . - ‘ - c. Rush/M Ma

WORK LOCATION ~ DURATION-AWARD DATA CONTRACT NO.

Interagency Agreement

‘Boulder, CO © Bmos. - 4178 No. B-{29-26)-1041

PROJECT SUMMARY.
Objective:  -

Deszgn and determlne englneerlng specifzcatxons for an 1onosphere heat;ng :

‘fa0111ty
wDeslgn physxcal experlments to assess the EMC of SPS.
VApproach0"’,f  '" j" : ",”ﬂf'j

'Provlde detazled equlpment spec;flcatmons. and experzmental program deflnltlon
A 'for«:onosphere and magnetosphere heating tests utillzlng the Arec;bo, P. R.
' fac111ty.< . ; , Tyl e S

' fBeneflt.;

1;~'Prov1des detalled cost estlmates for modlfacation of testlnq faczlaty.

~'2;11Identif1es cooperatlve test program for Arecxbo, P. R. and Plattvzlle,

CO faclllties.‘*
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CTILE . . . ORGANIZATION
Prellmlnary "‘Assessment: of Effects of ' " ‘ .
. Rocket Effluents in Troposphere : .. “Science Applications, ‘Inc.
. . S R : Huntsville, Alabama '

C

MOUWNT - PRINCIPAL INVESTIGATOR
$38'812v_ Arnold Goldford .
TIWORK LOCATION - ~ DURATION-AWARD DATA CONTRACT N0,
‘,Huntsva.lle, Alabama 5 mos. - 4.1.78

ANL No. 31-109-38-3764

‘PROJECT SUMMARY ce

Objective

Prepare a prellmlnary assessment of rocket propellants emltted 1nto the
roposphere, and their lmpacts. ~Estimate rocket effluents including thermal
energy and water release into the troposphere.

.Aggroach.

1. Perform a literature review on theoretical launch vehicle tropo-
spheric interaction phenomena including hydrocarbon.

o el ey sy v N Lt I : : :
2. Collect, review, and analyze data from past launches of expendable
vehicles, and correlate data to the HLLV.

. .3, Assess possible environmental effects of HLLV system configurations,
including chemlcal and mechanical (acoustic) phenomena.

4. Estimate source ferns to be used in 1nadvertent weather modification
‘predictions. .

5. Examine the feasibility and advisability of using more sophisticated
simulation techniques to analyze launch vehicle ground clouds.

6. Organize a workshop on tropospheric environmental effects related to
HLLV launch activity.

Benefits
1. Provides a comprehensive overview of probable impacts of rocket pro-
pellants released into atmosphere (long and short term), and probable

impacts of rocket laucnhes in the troposphere.

2. Provides info needed to assess impacts on public health and welfare,
launch site ecology, and inadvertant weather modification.

3. Prioritizes additional information and research requirements. ‘ :
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TITLE . o o .. - -ORGANIZATION
Study of Blological -and’ Ecological Effects : Unxversxty of Callfornxa,
of the SPS MPTS on Behavior of Insects and Lo Davis CE L R
-.other Terrestrial. Invertebrates N S N A S :
f’f“"AMOUNT 7 PRINCIPAL INVESTIGATOR
Csaz000 . N. Gary o
MORK LOCATION' -~ - DURATION-AMARD DATA CONTRACT N.. “

 pavis, a7 ' 6 months- July 1, 1978 ANL Yo, 31-109-38-4442

ObJective-;*f

_Approach:

PROJECT SUMMARY

Study the b1010g1ca1 and ecological effects of the SPS Microwave Power

Transmlssxon System (MPTS} radzatlon on 1nsects and other 1nvertebrates..

1. ﬁééign‘eﬁperihental'faciiifyito accommodate observation hives, incubators,
~ experzmental preparat;on, and anechoic chambers, and experxmental controls,
in an existing microwave facility. -
2. study survival, longevity, orientation of flight behaV1or, foragzng
behavxor, and intra-colony behavior of the European honey bee..

. Benefits.

 Assess and evaluate microwave radiatxon-- behavioral effects on a economlcally

Yoo LRI T

rimportant faunal spec1es.‘

¢ oo L PR Tl -
v e P L Tt DT TP O S R SVRCUPI e S
HE P 2 PN : EE Yy o

e

i 8
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TITLE o ORGANIZATION

Battelle Memorial Institute

SPS RFI/EMI Interferehce Pacific Northwest Laboratory
~ ‘ Richland, Washington - °~

AMOUNT o : . PRINCIPAL INVESTIGATOR .

FY 77 §$75,000 K. ¢, Davis -

FY 78 $38,000 g T }

WORK LOCATION DURATION-AWARD DATA  CONTRACT NO.

Richland, Washington 12 months - 8/77 EY—76-C-06-1830

'D8132-81028

PROJECT SUMMARY et e
Obgective.v ' '

Determine terrestrial, airborne, and space-borne communicatioﬁs}‘havigation;
radar; radio astronomy; and other electronic systems affected by SPS,

Approach:

\

1. List all electron;c systems and equipments that mlght be adversely
affected (RFI/EMI) by SPS operations.

2. Assess impact of SPS radiation on these systems.

3. Evalyate devices and procedures for mitigating these impacts,'

4, Identify information gaps and plan and initiate research to fill these
voids.

Benefit:

An understanding of potential SPS RFI/EMI problems and the equlpment and
procedures for reducing these problems.
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.........

TITLE . . ~ ORGANIZATION |

: ' Argonne National Laboratory
9700 -South Cass Avenue
Argonne, IL 60799

SPS‘Preliminéry~Environmenta1 Assessment

“'AMOUNT 77" PRINCIPAL INVESTIGATOR

$140 000 ‘ S. Halverson
»uoax'gocArle‘jl © DURATION-AWARD DATA ~~ = 'CONTRACT.NO. -
Chicago, IL 9 months - 9/77 189-ANL49576

PROJECT SUMMARY o ] T
Objective:

Complete a preliminary Environmental Impact Assessment against criteria,

‘guidelines,»and'standards that have been promulgated for SPS.

Approach:

1. Develop a file of environmental and socioeconomic data and study results.

2. Complete a prellmlnary env1ronmenta1 assessment as a functlon of criteria
and guidelines.

3. Report results.
Benefit:

1. Environmental assessment information to aid NASA in carrying out their
SPS Concept Definition Work.

2. SPS environmental data for Congress, the public, environmentalists,
governmental agencies, etc.
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‘ATITLE T U ORGANIZATION

- Argonne Natlonal'Laboratory

SPS Management Analysis and Control N 9700 South.Cass Avenue

Argonne, IL. 60499 .

jAMOUﬁTf"*‘jkffi BRI e """;PRINCIPAL INVESTiéATbR;Q:M”

$25,000 ... | T D. Wolsko
'WORK LOCATION' ~ * ~ ~DURATION-AMARD DATA ~ * CONTRACT N0..”
Chicago, IL" + ' 9 months - 9/77 o 189-ANL49576

PROJECT SUMMARY ~~ =~~~ e ”'"ﬁfffffiv:? 1,ﬂ715;

Objective:

.Develop and apply control technlques to enable DOE ‘to analyze the many .pro-

gram variables and their 1nteract10ns for use in the Management ‘Process.

Aggroach

(Complete management ana1y51s, venture" ana1y51s, and SPS’ Evaluatlon Methodology,

and produce dec151on trees for the SPS Concept Evaluatlon Program

Beneflt-
Control techniques for dec1s1on-mak1ng and for the deVelopment of \
recommendations. )
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SPS Gﬁidelines and Criteria

JIME - ORGANIZATION

Argonne National Laboratory .

9700 South Cass Avenue_
Argonne, IL 60499

AMOUNT ’ SR PRINCIPAL INVESTIGATOR

$50,000 ‘ : T. D. Wolsko
WORK LOCATION ~  DURATION-AWARD DATA CONTRACT NO.

Chicago, IL ‘12 months - 8/77  189-ANL49576 -

PROJECT SUMMARY

0b3ect1ve~

To review and support development of env1ronmenta1, public health, safety,
economic, and sociveconomic guidelines and criteria for SPS Concept
Development and Evaluation.

AEEroach:

1.

4.

Review existing environmental and socioeconomic guidelines, crlterla

and standards.

Isolate existing guidelines, criteria and standards that are relevant

to the development and evaluation of SPS concepts.

Identify areas where guidelines, standards, etc. are needed.

Extend guidelines, standards, etc. and develop new ones as required.

Benefit:

Guidelines and criteria to be used during SPS Concept Definition and
Evaluation.
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8PS Effectsdof Microwave Radiation

TITLE - - . ORGANIZATION g
- A .- Battelle Memorial Institute
Pacific Northwest Laboratory
‘ e : ‘Richland, Washington '

-AMOUNT CLEMLIRLTE R » PRINCIPAL INVESTIGATOR
$75 000 : iA' f'f e? ‘p : R. D. Phillips
- WORK LOCATIOI_V«j . DURATION-AWARD DATA CONTRACT'NO;V )
Richland, Washington 12 months - 9/77 g +EY-76-C~-06-1830 -
: S i ' D8132-81028

. PROJECT SUMMARY.. .~ - ..

Objective:

Evaluate effects of SPS microwave radlatlon on publlc health, env1ronment,
and terrestr1a1 ecology.

Approach:
1. Assess risks involved in ‘exposure to microwave radiation.
2. ‘Identify key areas of uncertainfy‘and gaps in'current>kpow1edge.<

3. Plan and undertake research to fill these voids and to 1mprove
- mlcroane exposure effects predlct1Ve capablllty.

¢

4. Up-to-date pred;ctlons as feasible,
Benefit: v 7 o j‘ e

Improved microwave effects data base’ upon wh1ch to base SPS concept
definition and evaluation decisions.
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TITLE S DS ORGANIZATION

SPS Atmospherlc Effect of Microwaves _ . Los Alamos Scientific Laboratory
- Los Alamos, New Mexico

AMOUNT -~ o0 ot PRINCIPAL INVESTIGATOR - -
$75,000 . - N John Zinn '
- WORK LOCATION. DURATION-AWARD DATA CONTRACT NO.
Los Alamos, New Mexico 12 months - 9/77 W7405-ENG-36
LASL D-511

PROJECT SUMMARY
Objective: L S

Determine indirect public health and. enV1ronmenta1 impacts from microwave
beam interactions with atmosphere. “

Approach:

1. Determine effects of beam interactions w1th the ionosphere and
magnetosphere.

2. Determine beam climatological effects, and heat "island" effects.

3. Analyze these effects to determine'impacte on public health and
environment.

Benefit:

Will provide some of the base data needed to develop guidelines defining
maximum permissible»power levels within the microwave beam.
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* ' SOCIETAL ASSESSMENT STUDIES ~

 FY 1978
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CTITLE o | ORGANIZATION

SPS ‘Societal Assessment Program PRC Systems Sciences Co.
Coordination and Guidance 7600 01d Springhouse Rd.
- ‘ McLean, VA 22102
AMOUNT . ' : ' PRINCIPAL INVEST IGATOR
$37,600 , , C. Bloomguist =~
WORK LOCATION ~ , DURAT ION-AWARD DATA ‘ CONTRACT NO.

Los Angeles, CA ‘ 5 mos. 6.1.78 EG-77-C~01-4024

PROJECT SUMMARY |
Coordinate preparatlonof white papers and subsequent effects on key issues

relating to the impact of the SPS on society.

Aggroach

1.

Review DOE/ANL Work Breakdown Structure (WBS) for the Societal Assessment.

2. Provide detailed statements of work, WBS, research proposals, data and
contract documents as required.

3. Provide liaison between DOE/PRC and subc¢ontractors as required by DOE.

4. Coordinate program plars with needs and goals of the DOE Societal Impact
assessment and the NASA SPS conceptual development plan. '

5. Provie a comprehensive research needs document to serve as the basis for
subsequent assessments of the SPS societal impacts.

Benefit

Provide direction,reports, and data for preliminary societal impact assessment.

82




-

o

CMTLE . . ORGANIZATION
. SR " Economic Congultants Y
~;TReSOPr¢eS Whlte Paper. BLEIY . 15615 Castlewoods Drive
e Sherman Oaks; CA 91405
COMMOUNT . PRINCIPAL INVESTIGATOR
‘$15,000 Allan Kotin . s
CWORK LOCATION . DURATION-AWARD DATA _ _ CONTRACT NO. '
' o < EG-77~C~ 01-4024 -

Los Angeles, CA’ e 4'mos. 6.1.78. PRC PO¥W4081  © .

 PROJECT SUMMARY

ObJECtIVe .
Survey and summarize study efforts to date which address SPS use of resources--

land materials, energy and 1dentify current needs. ...

Agproach

1. Assemble and analyze relevant literature includiné:tentatibe and antlcipated
. results from any studies in progress.

Mé.iﬁEstabllsh a. 1lst of questlons 1n the three categorles (land, materials,

energy) that must’ be addressed in order to determine the societal impact
of the SPS B : oy oo - e ; R N feE
3. Determine where unanswered questlons ex1st in each category and suggest an
' approach to address them

o S . S : 2. [N

Benefit ' IR . : . SR :
Provides a state of the art response to SPS - resources 1ssues and establlsheo

"an approach to’ further in—depth evaluatlon of the problem.
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TITLE . ‘ ORGANIZATION
Land Use Whlte Paper ST SPace Solar Power Research Program &_j
. . . ... . ... . Rice University S

Bouston, Texas 77001

AMOUNT ~ PRINCIPAL INVESTIGATOR
$16,460 U . . James Blackburn BEEREE
WORK LOCATION ~  DURATION-AWARD DATA CONTRACT NO.

Houston, Texas 4 mos. 6.1.78 EG-77-C- 01-4024
. L D PRC PO¥ W4120 - -

PROJECT SUMMARY

Obzectlve

Identify geographlc Jocational crlterla for rectenna siting, and make 1.
preliminary determination of potential rectenna area sites in support of -
resource Whlte Paper. .

Approach

1. Develap a list of technical siting crlterla influencing the locatlon of
rectenna sites based on the NASA Systems Definition Effort :

2. Develop a list of locational critéria for rectenna sites based on
potentlal soc;o-economlc and env1ronmenta1 impacts.

3. Combine criteria from efforts 1 and 2 above to form the basis of a spatial
analysis of "eligible areas“ for rectenna sites.

4. Prov1de a prellmlnary map of “ellglble areas" for rectenna Sites'ﬁithin
the U.S. based on the developed eligibility criteria.

Benefit

Preliminary determination of SPS land use requirements and development of a
geographic technique to select sites, and a recommended approach to further
study of the problen.
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" ORGANIZATION - .-

International Technlcal Servxces, Inc.
i 2001 Jefférson Davis Highway -
;ﬁ"_i o ST - Arlington, VA.. 22202

TITLE

Federal Involvement Whlte‘Paper

”'ﬁiAMUGfogiéf;%ffff?QQfof -7 PRINCIPAL INVESTIGATOR ™

$12,200 - - L ’ o o R Henry G. Edler o

- FETTTI an . . . . . .
[ - LN : 2 B Y C o . i

“TWORK LOCATION . ..  DURATION-AWARD DATA .- . CONTRACT NO.

Arlington, va 4 months 6/1/78 ANL No. 31-109-38-4387

'2,; Characterlze~the~roles Qf these“entlties.in

PROJECT SUMMARY
Obgectlve* ‘

Identify and characterize the role of the federal government bodles 1n SPS(
development and operatlon.jv;;fﬁ '

: % S P .. e e P o~ .

‘Aggroach‘

1. Identify -all .federal government entltles wlthln whose purview: the: SPS
would lie and be. perlodically revxewed . P '

P LS

3. Develog a sequentzai flow ¢hart of governmental 1nvolvement that would
, indicate 1nformat10n flow ‘and crltlcal paths_ of governmental dec1sxonn

N maklng ‘for an SPS development program, shouid one be 1mplemented
Benefit:

o L R e HRIE L s e e T T T ST

Taaatolou

- ‘Preliminary description of govérnmental involvement 'in an operationai’ SPS.
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TITLE :"  ‘ ) ORGANIZATION o
Impact of a Satellite Power System (SPS) Economic Consultants
on State and Local’ Requlations White Paper hdt '

- . 9 e : pes Los Angeles, CA-. 90024 . -

AMOUNT TR ‘ PRINCIPAL INVESTIGATOR

$8,060 e R Allan Kotin R
WORK LOCATION = - DURATION-AWARD DATA CONTRACT "NO.

Los Ahgeles, éA 4 months - 6/1/78 EG-77—C-01¥4024 -

: S PRC_PO# W4080 .
PROJECT SUMMARY o

Objeétiveé

Identifies the types of regulations applying at levels that would be
necessary to manage distribution of SPS electrical power.

Approach: -

1. Characterize the current regulatory process as it applies to the
provision of electrical power.

"2. Evaluate utilization of this regulatory to the SPS.
3. Define problem areas and identify a means to resoclve them.
Benefits:

Develops a preliminary assessment of the nature and extent of state
and local regulations on SPS and establishes a base for further work.
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TITLE : ‘ {'~"n;‘, | - . ORGANIZATION

Stephen Gorove

Internat10na1 Agreements Whlte Paper Un1vers1ty of Mlss1551pp1 Law Center

'Unlver51ty, MlSSISslppl 38677

AMOUNT = - < . PRINCIPAL INVESTIGATOR

..$15,400 . - et . ... . . Stephen Gorove.
WORK LOCATION . DURATION-AWARD DATA CONTRACT NO.

University, Miss. 4 mos. 6.1.78 EG-77-C- 01-4024
e o AR . PRC PO¥ W4076

PROJECT SUMMARY e SRR

'“'Objective ;:ﬂ

'Assess problems in obtalnlng agreements in geostatlonary orbit aSSLgnment,

microwave frequency allocation, and microwave exposure standards

Aggroach"

1. 1Identify the international agreements that must be obtained in the _
three areas, define the problems to be resolved and potential delays
1n the process, based on h1stor1cal precedents., v

2.  Identify and make a prellmlnary evaluatlon of alternative strategies
to facilitate obtaining the required-international,agreements:.«

3. Identlfy areas requiring additional study, and provide a recommended
approach.

Beneflt
Develops a prel;mlnary assessment of. 1nternat10nal agreements that w111 be
required for an SPS, and establishes a basis for. further systematic study.
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TITLE . | ORGANIZATION
' Carl Q. Christol
1041 Anoka:Place

International Agreements White Paper B
o ' ‘ Pacific Palisades, cA'9027o

who

s

ot | PRINCIPAL INVESTIGATOR

.$16,500 . - . - - . Carl Q. Christol
WORK LOCATION. . DURATION-AWARD DATA CONTRACT NO.
Los Angeles, CA 4 mos. 6.1.78 EG-77-C-~.01-4024 =

PRC PO# W4086

v

PROJECT SUMMARY

....Objective.

Assess problems in obtalnlng agreements on geostatlonary orbit a551gnments,
microwave frequency allocations and microwave exposure standards., .

Aggroach
1. Identify the international agreements that must be in the three areas;

define problems to be resolved and potential delays in the process,
based on historial precedents.

2. Identlfy and make a preliminary'evaluation of alternative strategies to
facilitate obtaining the required international agreements.

3. Identify areas requlring add1t10na1 study, and prov1de a recommended
approach.

Benefit
Develops a preliminary assessment of international agreements that will be
required for an SPS, and establishes a basis for further eystematic study.
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TIMLE "~ ORGANIZATION . -

PRC PO# w4078

e S P Science Appllcatlons, Inc.
Financial Mandgement Scenario White Paper 80 Mission Drive
’ PR e Pleasanton, CA 94566 -
AMOUNT . PRINCIPAL mvesnemon
$13,792 | : A J. Peter Vajk '
'WORK LOCATION- . DURATION-AWARD DATA  CONTRACT NO.
Pleasanton, CA - 4 months - 6/1/78 EG-77-C-01-4024-

 PROJECT SUMMARY

Objective:

Assess the potential feasibility and advantages of alternative sPS

,*financing and management scenarios. ,

Agérdach: CE T T e e ika-:'_ o :‘“f’ S

i

h2. 
an"Prov1de this capltal, including private institutions, )01nt

5.

Identlfy 1n1t1al 1nvestment and cash flow cap1ta1 requlrements_
for SPS development and operatlon.

Determlne fea51b1e alternatlve pollcles and organlzatlons to

private and government, government-owned institutions, and the'
potential for ;nternatlonal 1nst1tutions to develop and operate

_the sPs..

Determlne feasible alternative management concepts consistent
with the alternative flnanc1ng arrangements and considerations
of public acceptance.

'Characterlze the beneflts and dlsadvantages of each alternatlve

and identify preferable concepts under various p0551b1e scenarios
for the socioeconomic conditions prevailing during the SPS imple-
mentation time frame. :

Identify any additional studies that are required and determine
methodologies for accomplishing them.

: Benefit:

Develops a preliminary approach to alternative SPS financing and
management strategies, and provides a basis for further study.
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TITLE ORGANIZATION
Finarcial Management Scenarios Herbert E. Kierulff, Jr.
Whlte Paper #1 : : 776 Foxkirk Road.

P e Glenflale, CA 91206

”AMOUNTiu‘i'_“_ SR | | PRINCIPAL INVESTIGATORA

s13,880 . | Herbert 5. Kierults
WORK LOCATION ' DURATION-AHARD DATA CONTRACT NO.
Los Angeles, CA 4 mos. 6.1.78 EG-77-C- 01-4024

PRC PO #W4079

' PROJECT;SUMMARY

Obgectlve . 14,

Assess the potential feasibility -and advantages of alternatlve SPS fihanc1ng
and management scenarlos.

Approach .

1. Identlfy initial investment and cash flow capital requlrements for SPS
-development and operation. ; .

2. Determine feasible alternative policies and organlzatlons to prov1de
this capital, including private institutions joint private and government,
government-owned institutions, end the potentlal for international in-
stitutions to, develop and operate the SPS.

3. Determine feasible alternative management concepts consistent with the al-
ternative financing arrangements and considerations of public atceptance.

4, Characterize the beneflts and disadvantages of edch alternative, and
1dent1fy preferred concepts under various possible scenarios for the
socioéconomic conditions prevailing during the SPS implementation time
frame.

5. 1Identify any additional studies that are required and determitie methodologies
for accomplishing them.

Benefit

Develops a preliminary approach to alternative SPS f1nanc1ng and management
strategles, and provides a ba51s for further study.
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'TITLE N ~ ORGANIZATION

International Technical Serv1ces,'1nc.

International Oor anlzations o
g S 2001 Jefferson Davis Highway

,Whlte Paper- .. . Arlington, VA 22202

CAMOUNT .. . PRINCIPAL INVESTIGATOR ''''
$l2,000¥gg'*r*r'~r : ‘;ﬁai:.fv' REEE | Henry G. Edler

WORK LOCATION  DURATION-AWARD DATA _ CONTRACT NO.‘M.:
Arlington, VA" . 2 months - 4/15/78 ANL No..31-109-38-4387

- genefit:
'Prelimlnary survey of SPS 1nternatlona1 organlzatlonal structures that’*
5will and will not work.’ . ’

"PROJECT SUMMARY e N -

Identlfy (Internatlonal) organlzatlobal optlons for SPS flnanclal
development and management

Aggroach: {*1;{,A L

1 Characterlze ‘the organlzatlonal structures whlch have been formed

for purposes similar to SPS that mlght serve as a model for SPS

organlzat;on. : . L _ ,

2., SurVey expert oplnion as to the sultablllty, costs and effectlveness
of such organlzatlonal structures. . ‘ ‘

3. ,Prov1de d report 1nc1ud1ng a crxtlcal comparzSon of organizatlonal
structurea' and an. analy51s of the polltlcal, env1ropmenta1 and
., economic . issues and ‘impacts of such organlzatlonal options,. in-
' cludlng 1nst1tutiona1 factors such as internatlonél law and q N.'
,ResolutionS.
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TITLE

Mllitary Imp11catlons

ORGANIZATION = .
PRC Energy Analysis CO.

-White Paper R . : 7600 0l1d Springhouse Road

Mclean, VA 22102 A i

McLean, va 4 mos. 6.1.78

S AvoNT PRINCIPAL INVESTIGATOR
‘ $10, 000 S - Claud Bain R
WORK LOCATION = = DURAT ION-AWARD DATA CONTRACT NO.
EG-77-C~01-4024

PROJECT SUMMARY

Objective:

Determine the role, if any, that the SPS has in the 'U.S. Military
posture, -both .offensively and defensively, w1th partlcular attentlon
to SPS vulnerability. oo

Approach:

l‘.

- Investigate SPS potentialities as a weapon or’ other supportlve

element of U.S. military preparedness.

2, Determine the: potential impact:on lnternatlonal relatlons of
SPS tactical weapons capabilities.

3. Investigate the relative vulnerabllity of SPS to m11 tary action,
terrorist attack, or sabotage.
Identify questions needing further study and develop‘ approaches
that can be taken (1) without security clearance and (2) with
security clearance.

Benefit:

: Develops prelzmlnary description of the potential mllltary 1nterest

in SPS and system vulnerability. Identlfles an approach to further
study required to clarify the issues.
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.TITLE . RN . , ...~ ORGANIZATION
Mllltary Impllcations Michael J. Ozeroff -

Whlte Paper ,ir_w._,rwA, .. 537 Ocampo Drive . .
e e Pacific Palisades, CA - 90272

!

AMOUNT - o R e ’Z;PhINCIPAL'INVESTIGATOR,,Lf :

$11 980 R .+ .- ..-Michael J. Ozeroff - -
WORK LOCATION - DURATION AWARD DATE CONTRACT NO. = -
Los Angeles, CA - 4 mos. 6.1.78 EG-77-C- 01-4024

PRC Po # W 4121

PROJECT SUMMARY : N T ity
‘Objective:

Characterize what role. the.SPS would have, .if.any, ‘in’ the’U S.v o
military posture, both offensively and defen51ve1y; w1th partlcﬂlar
attentlon to SPS vulnerablllty.x T A

V Approach:”

’L“;ﬂInvestlgate SPS potentialities. ds a weapon or other supportlve
element of U.S. m111tarv ‘preparedness. . - S

2, ;Determlne the - potent1a1 impact on,lnternatlonal relatlons of
'tactlcal weapon capablllty. e S EI

. 3. Investlgate the relative vulnerab111ty of: SPS to mllltary :
' action, terrorist attack or sabotage. B .

qgv.Identlfy questions needxng further study and develop’ approaches
that can be taken (1} w1thout security clearance' and (2) with
securlty clearance. i . : v

Benef}t:'

Develops’ prellmlnary descrlptlon of the potent1a1 m111tary 1nterest in
. 8PS, and system vualnerability. . Identifies an: approach: to further ‘study
required to clarlfy the'issues.. . - 7.+ L0 L e D :
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TIME -~~~ 'ORGANIZATION

_ a . Argonne National Laboratory
Relocation ' of Industry and Population 9700 South Cass Avenue
White Paper S Argonne, IL 60439 .

AMOUNT . PRINCIPAL INVESTIGATOR
$10,000 R " Thomas Baldw1n .t;

WORK LOCATION ~ °  DURATION-AWARD DATA CONTRACT NO. -
Argonne, IL 4 months - 6/1/78 189-ANL49576

PROJECT SUMMARY

Objective:

Survey existing demographic work with respect to SPS and assess im~
pacts of SPS energy availability on geographic distribution of .

industry and population in the U. S. and other countries receiving
‘SPS output. Establish bases for further study. . . :

Aggroach:

1. Perform literature review and determine the impacts of SPS large
energy source on the distribution of- 1ndustry and populatlon.

2, Evaluate the potential acceptability of these impacts by approprlate
interest groups.

3. Identify thelapproach to additional study.
Benefit:

Develops a preliminary demographic assessment of the SPS and provides
an approach to further systematic study of the problems.
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TITLE e o '  ORGANIZATION -
Centralizatien of Electrical Power Center for Policy Process
-~ White Paper * = - 1755 Massachusetts Ave. N.W.
AMOUNT :k,yr;?‘.}:‘;gg ‘ S <PRINCIPAL~INVESTIGATOR
s, 525 Lol o, dohn Nalsbitt |
uom( LocaIoN " DURATION-AWARD DATA CONTRACT NO.
Washington p.c. 4 mos. 6.1.78 ~ EG-77-C- 01-4024

.PRC P.O. #W4125

PROJECT SUMMARY
-Objective.

Establish the relationship and 1nf1uence of SPS centrallzed electrzcal
power source woul& have on’ eociety.Vz:

Approach~

’

15;.Survey reCent SPS and related work. .
2. Characterize the trends toward centralization (decentralizatxon)."
" the public reaction to these trends and estxmate the ant1c1pated
public response to an SPS. .

,3;' Determzne areas requiring further study and recommend an approach
to accomplishing these ‘studies.

BenefxtS*f‘V' o

Develaps a preliminary assessment of the SPS Centralization issue,
characterizes the probable public response. and aefines a basis and
.approach to further systematic study. ’

} .
.,'

]
4
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TITLE . : L (ORGANIZATION

Public Acceptance; , . Environmental Resource Group T
6380 Wilshire Boulevard (nf

yde -

AMOUNT T | ~ PRINCIPAL INVESTIGATOR™
$11,052 Arrie Bachrach . _ .
WORK LOCATION =~~~ DURATION-AWARD DATA CONTRACT  NO.
. - S ¥ e . , EG-77~C~--01-4024
Los Angeles, Ca. 4 mos. 6.1.78° PRC P.O. #W4077

e e . Car e e s Coee A R . . . R R

PROJECT SUMMARY;‘:

Objective:
‘Develop a preliminary perspective ofpthe'pﬁblic.acceptabilifytofifﬁé‘
SPS Concept, and the means to monitor it. B
Approachs « Ui n I s e e e
1. Identify and characterize primary SPS characteristics that would
impact the -"quality of 1life", and establish: methodologies for.

‘(evaluatlng the public- (national and internatlonal) balancing of
the potential benefits and dlsadvantages.

2. Evaluate initial views of relatively informed public 1nterest
‘(activist) groups, as well as studies by ‘social 501entlsts.:

3. Identify the specific potential SPS benefits and dlsadvantages
that ‘are’ 11ke1y to be crltical to publlc acceptance.-

4, Develop a method £or determlnlng and influencing public accepta
ance of the SPS as a function of time. Recommend additional 7
studies which would: clarify this issue. - : ‘ St

Benefit:

Develops a.preliminary assessment of publlc acceptance, and deflnes
an approach to further systematlc study. : : '
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TITLE'>V":U”

Student Involvement in SPS '

ORGANIZATION Forum for the . s
Advancement of Students in Science & Technology, Inc.
2030 M St. NW, Suite 402

White Paper Washington, D. C. 20036
' AMOUNT " PRINCIPAL INVESTIGATOR
' 390447 - :

; Leonard David

2" IR

WORK LOCATION
ﬂeShington; D. C.

" DURATION-AWARD DATA

CONTRACT NO.
EG-77-C-01-4024

4 months - 6/1/78 PRC PO# W4130

PROJECT SUMMARY
objectivez

1.

Hy

Identify a methodology to communicate 1nformatxon to the college e

community, regarding the ooncept and lmplxcations of SPS.

'

Investlgate models and methods of confllct management whxch can -

emlnation of 8PS 1nformation.A o

B A

o

Survey ex;sting mechanisms successful in dlsseminating information to

oy

Consult with communlcatlon epeclallsts, student program dlrectors,.

students active in campus programs as to the effectiveness of various

communications methods to dlsseminate 1nformatlon on the ‘8PS concept..

2.
: be applied to the diss
Aggroach-
1.
the college communlty.
.2.
3.
4.
curriculum.
5.
‘can be applied to the
be successful. :
Benefit:;

Identify potential use of student networks and direct mell lxsts. ,fﬁ

Determine methodologles for 1ncorporat1ng SPS 1nto the educational»rf o

‘vConduct llterature search on confllct management for models which

SPS, and 1dent1fy models that have proven to-

Develops a prelxmlnary determlnatzon of models and methodologies of

dlssemlnating information

conflict management models to reduce polarization of models.

ba31s for further study.

on SPS to the college community, and poss:ble
Acts as

97




COMPARATIVE ASSESSMENT

FY 1978




“fComparative Assessment Methodology

TITLE el RN ‘ ORGANIZATION

-~ - - - “Argonne National Laboratory |
- 9700 ‘South Cass Avenue
L ' __Argonne, IL 60439

CAMOUNT T RINCIPAL INVESTIGATOR i
“FY 78 § 75,0000

FY 79 spo;OOOF(Eét,)‘_>,;;s; 3“‘i‘ e T. Wolsko
WORK LOCATION iwlvékmvmeURATION-ARARD DATA  CONTRACT- NO.
» éigonne, L o 18 months- 4/1/78 A 189-ANL 49576

_PROJECT SUMMARY

Objective:% p i Lo

Develop comparative methodologxes that clarify decision-making regardxng SPS
and alternative energy generation systems.

vy poeb e e e ER Gl oiTevag = :ws_——i Lo e
xY (ad A S R C S T el e w s “ ‘

._EB_...__._..A roaCh' ; LT iioaeemy e s it Vo

rl}i Rev1ew and evaluate current and h;storlcal comparatlve methodologles.

*

‘,2.'fIdent1fy methods for making comgarisons w1th1n the framework of the .

: SPS Evaluation program.:‘

3. ‘Develop a direct. cost comparzson metho&ology (prelimxnary methodoloqy)

ifﬁl’fnevelop a slde-by-31de methodology for making nominal comparlsons

*(interlm methodology).

5; Develop scenario dependent methodology (alternatxve futures) for making

~ total social cost comparisons.';

‘~q6;;'Identify the oomparatxve 1mpact measurements of key stockholders

”(1nterest groups,'etc ) through workshops and direct sollcxtatlon

' 5:?. ,Combine stockholders criterla and hlstorioal knowledge to devolop SPS

comparative methodology.;

: Benefxt.,

7 Th1S study will provide. methodologies for maklng compaxgtxve assessments

that are ‘technically based, and sensitzve to the measurement criteria
used by stookholders. : :
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Jmme ORGANIZATION

Argonne National.Laboratory

Comparative Data Base"= . , . ..9700 So. -Cass -Avenue-

'uf* e . .,Argonne',IL 60439

' FY.78 $50,000

AMOUNT £y 7o 100,000 (Est.) - PRINCIPAL mvesnemoa
S mry_eogslso;OOQ_(Est.)' ‘ . Wolsko '
WORK LOCATION  *  DURATION-AWARD DATA - = CONTRACT NO.
Argonne, IL = 24 mos. 4.1.78 . w‘1189;ANL495761:L:

PROJECT SUMMARY

Objective Ly e

Develop comparative data on critical environmental and social issues;iﬁ”'

Approach |

“y

Perform 1iterature search on critical issue and non-crztlcal issue areas.

2.7 Develop problem definition papers on critical issues.

3. COnductcolllqulumim crxtical issue areas to gather judgements of the
experts.

4. Prepare research papers on critical comparative issues. o

S. Integrate crztical issue data into the comparatlve assessments.;

Benefit

Develop a data source which will be used to determine comparatlve assessment
of the SPS on critical environmental and social issues.
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Argonne National Laboratory

Terrestrial Alternatives ' ‘ :
erre 7} ~'A ,e_naA,{as?;_“l 9700:-So,; Cass Avenue . ~:i.0

Pl e dé‘i A o Argonne. IL 60439

[, el - g

’ ‘AMOUNT FY 78 $100,000 T PRlNCIPAL INVEST!GATOR

FY 79 $100 000 (Est ) B : N
'FY 80 $ 50,000 {Est.) - K' ‘*“b/TBD Sy

“MORK LOCATION . ‘]' DURATION ANARD DATA - CONTRACT NO
Argonne, IL/TBD , 22 mos., 4 1 78 189-ANL49576

]

“Objective . & . o R A . gx é,&llf},,

Develop data on a1ternative. v

$ o o e e : I & . TN T L e
¥rs- el ik s, SEd a0 T SN S I L L LR LR 4

Aggroach
1.. Survey existing data that has been gathered by DOE, DOE contractors,

_and-.other studies’ ‘on.alternative energy systems.,.
‘Identlfy data gaps not covered by prev;ousistudies.wn

‘ﬁff§3,fhnevelop new dataftosprovide new 1nformatlon, .oF, 1mprove‘exist1ng 1nforma—

;" ;tion .as requlred.'

4. ‘Detérmine’ the quailty of data and data’sources: (uncertalnty).;u

B e e e M- . P . P [T i
R Seope T Se R e

-Benefit

;.Develops data ‘on alternatlve energy sYstems for 1nput to comparat1ve
;assessments. IR L SN A BRI U




TITLE

Comparative Assessments

ORGANIZATION

Argonne. National Laboratory .

9700 So. Cass Avenue
Argonne, IL 60439

~FY,78 $100,000 -

AMOUNT * py 79 $200,000 (Est.) i
FY 80 $200,000 (Est.)

PRINCIPAL INVESTIGATOR

‘T. WOlSkO

WORK LOCATION
| Argonne, - IL

' DURATION-AWARD DATA

26 mos. 4.1.78

CONTRACT NO.
189-ANL49576

PROJECT SUMMARY
Objective

Provide comparatlve assessments on the environmental, social, economlc,
and technical costs, risks, and uncertainties for .SPS and alternative -

energy supply systems.

Aggroach

1. ‘Develop a dlrect cost ‘comparison of SPS and alternatlve energy supply

systems.

2. rDevelop a 51de-by-51de analysis that makes. nomlnal systems comparisons
3. Develop a ‘scenario dependent analy51s that assesses total soc1a1 cost
comparisons based on alternative futures.

Benefit

The Comparative Assessment w1ll provide a comparative perspectlve on envir-
ommental, social, economic, and technical costs, risks and urcertainties

for SPS and alternative energy systems.

The assessment will enable de-

cision-makers to make an early decision as to the future direction of the

SPS project.
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- TITLE

SPS

Utiiity Integration

ORGANIZATION
Harza Engineering and Argonne Natlonal Laboratory
Chicago, IL o 9700 SO. Cass Avenue

| » Argonne, IL 60439

¥

;. PRINCIPAL. INVESTIGATOR
_se0,000 K. Hub,
WORK LOCATION DURATION-AWARD DATA   /5¢0NTRACffNQ.;‘ -
Argonne, IL. apd : SRR

Chicago, IL:

. 6 mos. 4.1. K 189-ANL49576

| éRoJECTfSUMMARY

ObJective

. ANL No. 31-109-38-4142

Determlne the problems of SPS integration into utllxty systems.;

Aggroach

1.  Characterize utillty systems that mlght employ the SPS technology.

2. Assess SPS energy integration problems, 1nc1ud1ng system rellablllty;

system stabxllty, reserve margin requirements, system performance,
. transmission and distribution.
3. Assess SPS maximum market<penetration rates, based on system c0nstra1nts,

unit size and other parameters.

Benefzt : ' : :
Develop a perspective of energy system integratxon problems that would
: accampany SPS energy technology/lnteractlon.ﬁ o : .
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TITLE | o ORGANIZATION

Argonne National Laboratory
9700 South Cass Avenue
Argonne, IL 60499

SPS Comparatlve Assessment Methodology

AMOUNT - PRINCIPAL INVESTIGATOR

$20,000 . | ~ T. D. Wolsko
'WORK LOCATION DURATION-AWARD DATA CONTRACT NO.
Chicago, IL 8 months - 9/77 189-ANL49576

PROJECT SUMMARY
Objective:

Develop a methodology by which theitbtél éocial cost of SPS may be compared
to that of other energy alternatives.

‘Aggrdach:

1. Develop data base for SPS, fossil, nuclear, and terrestrial solar
. ehergy systems.

2. Define a preliminary ccmpérative aésessment méthodolon for use in
conducting the SPS Envitonmental Assessment.

3. Update SPS comparative assessment methcdology as approprzate durlnq
o the evaluation program.

Benefit.
) A‘t001 based on the iéteSt avaiiéblevlnformatlon and current procedures/

‘practices that will allow a detalled and comprehen31ve assessment of the
SPS to alternate systems. : : :
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