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PREFACE 

The Office of Energy Research was created by Publie Law 95;,,.~n, Section 

209, (42 u.s.c. 7239), as part of the organization plan for the Department 

of Energy (DOE), both of which were established concurrently on October 1, 

1977. An overview of the current DOE organization is shown in Figure 1. 

The Director, Office of Energy Research advises the Secretary on the 

physical research and energy research and development programs of the Depart­

ment, utilization of multi-purpose laboratories, education ~nd training for 

basic and applied research activities, and financial assistance for such 

research activities. The Director develops, manages and directs the physical 

research, basic life science, multi-disciplinary, and advance research and 

technology program. The Director also is chairman of the Research and Develop­

ment Coordination Council which has been established by the Secretary 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 definition. 

The director manages the concept development and evaluation program, directs 

studies on the feasibility of the concept, and funds supporting 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 Sununary is issued annually. 

It is an.overview of the ongoing research and assessment effort~ of the 

prebeding.fiscal year • 

. ·, ~· 
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·.·INTRODUCTION 

Although the sun is, .. in effect;., an unlimited source'. of energy, .. 
~· . - . 

there are ~wo factors that inhibit e~ten'3ive c,tevelopme~nt of solar 
. r . . 

electric energy•generation system~ on the. earth. First, ··the sun's 
: ~. . ,.,.. 

energy. is diffu~e and second ,1 soJar, energy at. the .. c;?arth' ~ surface is .· · 
.\ I· ,. , '; 

intermittent. The s~.shine reaches the earth's surface only part 
"- . ,r- . -~ ' ; ~ - ~ -; 

of each 24 hours and is often obscured by. clouds. Haw~ver, baseload 
' '. l ' 

.' electricity (24 ... hour 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 suggested in 1966 by Dr. 

Peter Glaser, and has been under study by the National Aeronaut~cs and 

Space Administration (NASA) since 1972 1 and by the Depar~ent of Energy 

since 1976. 

Figure 2 shows how such a ·System would function. A ·:1arge collector, 

55 square ~ilometers in area, .. cove,t'ed. with photovoltaic solar cells con-

verts solar 'power into electricity. The electricity iff eontinuously 

convert~d:into microwave power;fortransmissionto large receiving, rec-

tifying antennas (rectennas) on earth. These rectennas in turn reconvert 

the beamed microwave power into.electricity.and. feed'.it into a utility grid. 
' . 

' ' 

Such a sat~llite might.weigh as much as 90 million.kq., and deliver 5,000 

megawatts of.power continuously to its ground receiving station. A 

system of 60 or more of these satellites ~n geostationary orbit of 

35,888 km. above the earth would provide a significant portion of the 

l 
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total U.S. electric power requiremen~s. 

SPS technological studies, performed by NASA since 1972, .have.un~ 

covered no insurmountable scientific problems, although basic ,_guestions 

remain relating to, the feasibility and cost of the large scale engineering 

tasks required. · For Uscal year 1977 the Office of ManagemeI'lt artd 

~udget _(OMB) transferred themanagement responsiblity of 1:he·SPS p:toject 
: ·- ,, ·,.. ,,-1 I, ''"' ' ' ' j ' 

from ~ASA to t_he DeparQllent..: of Energy (DOE) • Ip ':r:esponse ·to _the growing 

interest in the pos$ibli ty. Ot using space and. i;;pape tec.hnology to pr,ovide 

significant quantities of energy for utilization on earth; the DOE (then 

ERDA) established a Task Groµp on SPS to invef?tigate, this potential ener9y 

system and ~o make recommendations to OOE's Administration regarding futu~e 

program options. To support ~he Task Group's decision~making process,· 

DOE conducted an extensive literature reyiew ~>n SPS and SPS-rela~ed. studies. 

At the end of 1976; a literat-ure survey a~d an SPS Envi:ronmental Assessment 

Plan (SEAP)' were published. In the same year, the rask Group recoriunended 

a specific program of studies to det~rmine the ~iability of the SPS concept 

ana to iqentify any barriers to SPS imp1~mentation.! 

To i.Jnplement th~ Task.Group's reconimendation,,00~ developed the SPS 

f ' • 4 ' ' 
Concept Development and 'Evaluation Program Plan in 1977. Key 1issues were 

! . 
identified.and several specific studie~ were initiated to resolve some of 

the key issues.r Initial envir9nmental guidelines for SPS Concept Develop-", \ 

defined in l-977, 6 and updated in' 1978~ 7 A 
·' ,, . ' 

ment' and Eval'l,lation were 
I ' 

stoi;-age and retrieval '.system was developed for DOE in-house SPS. documents. 
' . '.,,_ 

The SPS Project ?ffice.was formed in 1978. 

responsibility for: the joint DOE/NASA program. 

I 
It has overall management 

An organization chart is 

sh6wn'in Figure 3. EnviroJ1I11ental studies are coordinated by the Assistant 

3 ' 



Secretary for the Environment (ASEV); system stu~ies remain the re­

spansibility of NASA; the social and comparative assessments of the SPS 

are the direct responsibility of the SPS Project Office. In addition 

to these four major project areas a planning ~nd analysis function has 

been defined to support the project office. ~olicy decisions and review 

of activities is assisted by the Working.Group which consists of the 

leaders of the five defined activities. A special overview role is being 

negotiated-ti;ith.the Nationa:i'Academy1 0£.sciences • 

. ' 

.l 
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The Satellite Power System Program 

OBJECTIVE 
( 

The objective of the joint DOE/NASA SPS concept development and 

evaluation procfram is to achieve by the end of 1980 an initial under-

standing of the technical feasibility, economic practicability, and the 

social and environmental acceptability of the SPS concept so that 

recommendations concerning program continuation can be made. 

PROGRAM STUDY AREAS 

In executing its management responsibility, DOE, with t}le co-

operation of NASA, has developed an SPS Concept Developm~nt and 

4 Evaluation Program Plan. This plan_details the various technical and 

environmental tasks to be completed by 1980. The four 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 responsibility, while the 

other areas are DOE's responsibility. 

SYSTEMS DEFINITION 

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

6 
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from economic and technicai ~onsiderations. The results of the systems 
. . 

definition effort will.pr9vide quantitati~e data from which environmental 

and societal implications of the SPS can be drawn and evaluated. 

A photovoltaic energy conversion system has been selected as the refer-

ence system. Current studies are listed in Table 1. Future systems study 

efforts will refine the definition of the reference system. 

ENVIRONMENTAL ASSESSMENT . ' 
An energy system has questionab.le value if. i '!:s implementation sacrifices 

the health, safety, or welfare of the general public. The SPS Concept 

Development and Evaluation Program Plan, therefore, includes detailed study 

plans t:o det~~ine if any of the pot~ntial e~vi,ro~e.nt~l~ health a~d safety 

effects are so'adverse.as to discourage'develop~~nt· of the SPS system. 

Examples of these studies .. i~cl~de -the '~valuation of' the. following' factors: 

0 E:nvironme~tal Health and Safety -(EH&S) 

o Microwave 'EH&S effects. 

o Non-microwave EH&S effects. 

o Atmospheric effects 

0 ·~aunch flight.and recovery and space op~rations effects. 

0 Cli~tological.effe~ts including microwave heating. 
f- . ;:, 

o Conununications effects 

0 

0 

Microwave effects on electromagnetic systems. 

Microwave-atmospheric interaction ~nd ~esuitirtg Radio 

Frequency Interference and Eiectromagnetic Interference 

(RFI/EMI). 

p .. Non-micr~wave communications ef~ects. 

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 
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several studies continuing through FY 79. The studies are listed in Table 2. 

The results of these studies, and future efforts, will lead to a more defini­

tive understanding of the SPS impact on public health and safety, and environ­

mental quality, and will become inputs to the Environmental Assessment (EA) 

of the SPS concept. 

SOCIETAL ASSESSMENT 

In addition :to: i.t~ interactions with the physical environment,, .th,e SPS 

may have. signifipant .impacts op society, its institutions, and its .resourc~s .. 

The DOE has.therefore planned :Studies that will address issues of resource 

utili~ation,.l:nstj.tu:tio~al factors, international issues a,nd the soc,;i.etal 

effects of SPS. Study tasks (fully listed in Table.3) include eyaluation. 

of the following issues: 

o Resource Utilization 

o Materials 

o Land use 

o Energy 
•: 

o Institutional Factors 

o Federal Government involvement 

o Regulatory Impacts (State and Local) 

o Financing and Management 

o Utility Integration 

o International Issues 

o International Agreements 

o International Organizations 

o Military Implications 

8 



' o -Societal Effects 

o Relocation - Industrial and Population'.' 

o 'centralization of Power Source 

o Public Acceptance 

0 Student/Public Involvement 

Studies consistent with' the Program Plan, were· initiated in FY 77 to 

deal with some aspects of the resources and institutional .issues. During 

FY 79, the SPS Project Office impleme.nted studies ·in all. four areas to sur-

vey existing work as it is applicable to the SPS 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 comple~e a comparative 

assessment of the SPS and other advanced energy systems to determine if the 
. ,· 

implementation of the SPS would ?ffer a distinct advantage to the American 

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

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

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

In 1976, the SPS Task Group identified comparative assessment as one of 
J -,, J- •. 

the important SPS program elements. The 1977 program Plan has placed a 
'; 

similar importance on this element. Work has been initiated 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 

9 



will consider the environmental, societal, economic and technical issues 

treated in the tasks above~ Comparative Ass,essment Program Tasks started 

in FY 1978 are listed in Table 4. 

10 



Fiscal Year 1978 Summary Tables 

A listing of the projects sponsored by the Department of Energy 

are presented in Tables 1 through 4. 

: .~ 

\, 

t : 
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Table 1 

FY 78 Summary.Tables 
Program Element 

SYSTEMS DEFINITION TASKS 

Organization Title Projected Contribution 

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 

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 

Refine and update SPS design 
a::>ncept, evolve viable systems 
and subsystems. 

Provide accurate and reliable 
estimef'tes of the costs--of 
certain 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. 
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Table 1 continued 

OrganJ_zation 

Johnson Space 
Center 

,'; 

Johnson Space . 
_9enter , 

. J:ohn~ol} Space 
·Center 

: ~. 

.. Jo}lnson. Space. 
Center .· ... :... 

;Tohn~on Space 
.center . 

.JohJ\son-space 
Center 

Title 

Define .Industrial and 
Earth .. Transportation 
Co~plex 

:conduct Launch Site 
. Location Analysis and: 
Complex Definition 

.·. 

Define and Analyze 
Operation Activity from. 
Manufacturing Through1 

. Space Construction. 

Projected Contribution 
) 

Oefine industrial and earth-based 
•·/transportation requirements im­
posed on the U.S., identify 
expansion in production capability 

·and creation of new industry to 
;_support SPS. 

Define potential launch complex 
and fuµding r~quirements for 
facilities, equipment and staff 

. for increased launch activity of 
.a >commercial scale SPS. 

Define the flow and fl.ow rates 
of raw materials,. components, 
subassemblies and assemblies 

·from source to1. launch site to 

. ~ . 

;-· '··" 
1 the constructiot1 site, analyze 

5ystem operations, and identify 
.·· .. options. 

; , ~ 

~palyze Integration -of. Conduc:~ rec~eqna siting ·analysis 
. SPS wi t;h Ground Netw9fks J .•. and. create datii bas~. for con­

struction of a rectenna in 
various locations. 

. ~ . 

.}'r~pare Technology, ... ~ _. 
/ . A,dvancement, Developmen:t::, 

.and .r.ac::ili ty Requirements 
C\nd Plans 

- , ::...· '· : ~ ., ,.,·; ,· 

"• 
·cDevelop a conceptual.. plan out-

lini?lg technology activities 
~µeluding preliminary schedules 
and costing plans for implemen-
1;.at.i,.ot1 .:of an. SPS program. 

.. Cost .1\nalysis and Scliedule ... Perf()rm a total·· cost analysis 
Analys~s inc.luding updating and inte­

grating identifiable and 
. acc~ssible el,.em~n:t;,s ,. cos~ flow 
. r ,i::'equirements with time, and 

decision milestones. 

Johnson-Space SPS Phase Control System .. conduct simulation analysis and 
,Cent~r ·:. . . .. · ~ .D~finition . • • >; ..• tradeoff/optimizatipn .qt;.udies 

.;_; -·. 

Johnson space ... 
Center 

.. , .. , ~().f,. the baseline phase control 

..Analysis of S-Band Solid 
State Transmitter for 
SPS 

system~ 

Analyze and develop desiqn re­
quirements of an S-Band solid 
state transmitter to be incor­
porated into the system definition 
study. 



Organization 

Argonne 
National 
Laboratory 

·Argonne 
National 
Laboratory 

Argonne 
.National 
taboratory 

Argonne 
National 
Laboratory 

Argonne 
National 
Laboratory 

Argonne 
National 
Laboratory 

Argonne 
National 
Laboratory 

Argonne 
Natibhal 
Laboratory 

Table 2 

FY 78 Summary Tables 
Program Element 

·ENVIRONMENTAL ASSESSMENT 

Title 

Planning and Analysis 
Management Support 

Assessment of SPS 
Microwave Radiation on 
the Rectenna Site Ecology 

Assessment of SPS Rectenna 
Construction.and Operation 
Impact upon the Rectenna 
Site Ecology 

Qualitative Assessment of 
Inadvertent Weather Effects 
of"SPS Rocket Launches in 

, Troposphere 

Preliminary Assessment of 
Effects of Rocket Effluents 
in Stratosphere 

Quality Assurance of 
Microwave Health and 
Safety Research 

Dependency of Microwave 
Biological Effects on 
Field Intensity 

Response of Airborne 
Biota to Microwave 
Transmission 

14 

Projected Contribution 

Performs planning and analysis 
functions and provides manage­
ment support to the Director, 
SPSPO~ 

Identified ecologic:"al issues 
of microwave reception. 

Identifies rectenna·construc­
tioh and operation impacts to 
the environment and identifies 
research needs. 

Assess weather effects due to 
rocket launches in ·the tropo-
sphere'. 

Identifies possible strato­
spheric effects of rocket 
exhaust emissions, and' 
identifies further research 
priorities. 

Develops data quality assurance 
for microwave Health and Safety 
research program. 

Provides a methodology for 
correlating different micro­
wave exposure conditions 
*ith biologic effects. 

Determines any detrimental 
microwave effects on avian 
species flying through the 
beam. 



Table 2 continued 

O:r2anization 

Argonne 
National 
Laboratory 

Argonne 
National 
Laboratory. 

Argonne 
National 
Labor~toiy. . 

Argonne 
National 
L~ratory 

Aigo~e 
.National 
Laboratory, 
Boston 
University 

Argonne 
.National 
Laboratory, 
South Dakota 

. , School of. !'1ines 
and Technology 

Department. 
of Commerce/ 
ITS 

Department 
of c::ommerce/ .· 
ITS 

Title 

Teratogenetic Effects 
of Microwave Power 
Transmission 

Effects of Microwave 
Power Transmission on 
the.Nervous System 

Perturbations in Behavior 
Resulting from the 
Interaction of Drugs with 

. SPS Microwave Radiation 

Preliminary Identification 
of Ef ~ects of Rocket 
Effluents in ppper 
Atmosphere, of Research 
Needs, and Preliminary 
Assessment of Impacts .. · 

Pre~iminary Identifica~ion 
of .. Possible Issues and 
Impacts of Rectenna 
Operations 

SPS Microwave Radiation 
Effects on Ionosphere,· 
Magnetosphere, and Local 
Field Intensity, Program 
Mana~e~ent Distributions 

,SPS Electromagnetic 
Compatibility Assessment, 
Overview Committee 

15 

Projected Contribution 

Determines teratogenetic 
and/or embryopathic effects 

. of microwave radiation on 
mice. 

Assesses the effects of 
SPS microwaves on the 
nervous.system. 

Confirms results of 
existing itnmune effects 
studies. 

Determines drug-microwaves 
synergism used in assessing 
health impact of SPS and the 

. thr~shold of drug-radiation 
interaction. 

Identifies current state of 
kno~le(ige and assesses rocket 

.. effluep.t impacts c;>n the. 
atmosphere. 

Assesses potential atmospheric 
effects of rectenna operations 

.and the impacts.on climate and 
.weather • 

., 

Provides management su~port 
for all DOE studies on SPS 
Microwave Radiation effects. 

Develops plan to analyze 
effects of SPS heaHng of 
the ionosphere and magpeto­
sphere in communication systems. 



/ 

..... ~ , 

Table 2 continued 

organization,, 

Department 
of Commerce/ · 

·.ITS· •r 

·Department 
of Commerce/ 
ITS 

Department 
of Commerce/ 
ITS 

· '• · Department 
of Commerce/ 
ITs,··NoAA 

Department 
of Commerce/ 
ITS 

Environmental 
Protection 
Agency 

Environmental 
Protection 
,Agency 

Environmental 
Protection 
Agency 

Lawrence 
Berkeley 
Laboratory 

Lawrence 
Berkeley 
Laboratory 

·.·~. 

.Title 

·sps Microwave Radiation, 
Energy.Storage in Vehicles 
and Habitable Structures 

··· SPS 'Electromagnetic 
Interference (EMI) 
Effects 

SPS Radiofrequency 
Interference (RFI) 
Effects 

SPS Microwave Radiation 
·t1iteractive Effects on 
Magnetosphere and 
Ionosphere 
.?, 

' SPS ·Geographic 
Distribution of Field 

'Intensities 

Microwave Exposure 
Chambers for Assessment 
of Public Health Imp~cts 

SPS Microwave Impacts on 
Public Health and Safety 
Overview Committee 

SPS Microwave Impacts on 
Public Health and Safety 
Program Coordination 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 

ldentifies energy storage in 
habitable structures . and'. 
vehicles, for health and safety 
assessment, estimates effects 
on electromagnetically sensitive 
sys~ems~ 

Predicts SPS-microwave effects 
on electromagnetic systems. 

Predicts and assesses RFI 
effects. 

Predicts synergistic effects of 
SPS Microwave and veh,icular 
emissions on EM scattering 
properties of the magnetosphere 
and ·'ionosphere. 

Identifies geographic power 
distribution and proviqes data 
to determine field'str~ngths. 

Develops increased capa'ci ty 
to study effects of exposure 
'to ·microwave radiation. · 

1 
• Establishes research programs 
to 'develop understanding of 
microwave impact on environ­
mental assessment. 

Coordinates and guides·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. 



u 
Table 2 continued .•"ii 

Organization 

Los Alamos. 
scientific 
Laboratory 

Los Alamos 
.s~.ient~f,ic . , 
Laboratory .. · . 

.Title 

Reduction of LAGOPEDO 
Data 

SPS.Microwave Radiation 
Effects.on the Ionosphere 

Los Alamos 
Scientific 
Laboratory 

Effects of Propellant 
, _ <:•Emis:~ions i~ the Upp~r 

. · , Atmosphere 
; i. - • 'i. -- : 

Rice University SPS Magnetospheric and 
Oapartment of . Ionosphe.ric Heating 
~~erce/J;TS ·. , ., Facility 

. 'science , , 
· · ·Applications .. 

. +ncorporated. 

university.of 
California,· 

. _Dav:~s • .... 
.·:·:;-. \"j _· .. , 

Batte lie 
Memorial 
In_s~itute 

... J?~el:j.n.dnary Assessment of 
Effects of Rocket Effluents 

. in Troposphere 

• .. Study of the Biolog.ical· 
and Ec;:o'iogical.Effects of 
the Satellite Power S,ystem . 

.. (SPS) Microwave Po~.r 
. ·.Transmission Syst~m on 

aeliavior of Insects and 
other .Terrestrial 

, , Invertebrates . 

SPS RFI/EMI Interfer~nce · 

17 

Projected Contribution 

Identifies information from 
LAGOPEOO experiments .re: 
effects of (multiple launch) 
rocket effluents in the 
upper atmosphere. 

Verifies predicted RF power 
density threshold for th~rmal 
~away. 

Evaluates long-range effects 
on the ionosphe~e and on plimate 
and. terrestial communications. 

Provides design of an iono­
spheric heating facility ~nd 
experiments to assess EMC. of 

.. . . J . 

. SPS •. 

Assess~~ probable impacts 
rocket launches in the 

. troposphere. 
; .... 

of 

A.ss.esses microwave radiation 
effects on the honey bee,· and 
ex.trapolate to otl:lEir species • 

Task coordination ana guidance. 

! ' 



Organization 

Argonne 
National 
Laboratory 

Table 2A 

FY 1977 Summary Tables 
Program Element 

-·, ' . 
(Studies Continuing Through FY 78) 

ENVIRONMENTAL ASSESSMENT 

Title 

S~S Preliminary Environ­
mental Assessment 

Projected Contribution 

Completes preliminary EA against 
guidelines that have been pro­
mulgated •. 

Argonne 
National 
Laboratory 

SPS Management Anaf y~is 
"C1.nd Con'trol 

Devel.ops quantitative control tech.­
niques to aid management.· 

Argonne 
National 
Laboratory 

Bat tel le 
Memorial 
Institute-Pacific 
Northwest Lab. 

'Lqs Alanios 
Scientific 
Laboratory 

SPS Guideiines and 
ci-t.teria. 

$PS Microwave Radiation 
Effects 

SPS ~tmospheric Effects qf 
Microwaves 

18 

. , 

S?ppo*ts :feview and development of 
guidelines for SPS concept develop­
ment and evaluation. 

Estin\ate$ the effects of microwave 
. radiation, on health and ecosystems. 

Investigates the effects of SPS 
microwave radiation on atmosphere 
(ionosphere, magnetosphere). 



Oga'ni~ation 

• Planning Researph 
~()r,poration . 

. .. 
P:conomi9 
Consultants 

Rice University 

International 
· .. Technical 
·,services 

Ecori~mic 
.·. Consul tan ts 

University of 
Mississippi and 
Carl Q~ Cbristol 

Science 
Applications 
Incorpo,rated and 
Herbert E. Kierulff, 
Jr. 

International 
Technical 
Services 

Table 3 

FY 78 Summary Tables 
.Program Element 

Title 

SPS Sooietal Assessment 
Program Coordination 
and Guidance 

Resources 

· .. ,> ,,_ 

, ~. i 

Land Use 

Feder.;il 
Involvement 

Impact of a Satellite 
Power System (SPS) on 
state and Local 
Regulations 

International 
Agreements 

Financial 
Management 

;rnte;rnational 
Organizations 

PRC Energy Analysis Mil~tary· 
Co. and Michael J. Implications 
Ozerof f 

19 

Projected Contributions 

Provides management support on 
the SPS Societal Impact Assessment 
Program • 

Define state of knowledge in SPS 
impact on national and world 
resources. 

Provides preliminary assessment 
of SPS land use requirements ~nd 
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 worild impact SPS'develop­
ment. 

Determines international agree-
' ments ihcluding orbital assess-

ment, frequency allocations, and 
micro~ave standards, that would 
be reqtlired for SPS implementation. 

Assesses alternative financial 
management scenarios to develop 
and operate the SPS. 

1Evq.luates the advantages of de­
veloping an international organiza­
tion to manage and finance the SPS. 

Addresses SPS vulnerability issues 
and military implications. · 



Table 3 continued 

Organization 

Argonne 
National 
Laboratory 

Center for 
Policy Process 

Environmental 
.Resoll:rce Groµp 

Forum for the 
Advancement of 

·students· in·science 
i:frld :·Technology 

. ~ . .. " 

Title 

Relocation 
Industrial and 
Populatio~ . 

,· 

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 determinant~, and 
public interest·groups that 
will play a.role in SPS 
public acceptance. 

-: ~ 

Involves the college student 
community in SPS project 
planning. 



Argonne N~tional 
Laboratory ·· 

Argonne National 
Laboratory 

Argonne National 
Laboratory 

Aigonne National 
Laboratory 

Argonne National 
Laboratory 

Table 4 

FY 78 · su?iunary' Tables . · 
Program Element 

COMPARATIVE ASSESSMENT 

Title Projected Contribution 

Develops methodologies for 
comparing SPS to alternative 

Comparative 
Assessment 
Methodology .. . '\energy systems.y- · · ·· 

Comparative 
Data Base 

Terrestrial 
Alternatives 

Comparative 
Assessments 

Utility 
Integration 

21 

·Develops comparative ~ata on 
key enviroruneritai and social 
issues from which assessments 
may be made. 

Develops data on alternative 
energy systems for use in 
the·comparative assessments. 

Provides a comparative over­
view on the SPS versus 
alternative energy supply 
systems, and enables DOE to 
make a decision regarding SPS 
program development at an 
early date. 

Provides a review of utility 
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 Sununary Tables 
Program Element 

(Studies Continuing Through FY 1978) 

COMPARATIVE ASSESSMENT 

Title Projected Contribution 

SPS Comparative 
Assessment 
Methodology 

22 

Develops methodology for 
comparing SPS to alternative 
energy systems. 

I 
r 



SYSTEM D FINITION STUDIES 

FY 1978 

3 



TITLE ORGANIZATION 

Concept Definition Studies Marshall Space·Fll.ght center 
Marshall Space Flight Center AL 

35812 
. ' . . . - '. . 

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

· FY· 80 $300;000 Est. 

WORK L'OCATION 
Rockwell International 

Corp., Downey, CA 

DURATION-AWARD' DATA 
12 months - 3.1.78 

CONTRACT No'.· 
NAS B-32475 

•. 

PROJECT SUMMARY 

Objective 

Continued definition of SPS System Concept(s);· and development of viable 
system/subsystem design concepts. 

Approach 

1. Conduct special emphasis.studies in the following 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) Operations Analysis. 

2. Perform in depth investigation of solid state microwave power 
transmission. 

3. Perform space transportation analyses and develop preferred concepts 
and data to support the SPS design concept; 

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

5. Perform systems engineering and integration analysis. 

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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u TITLE 
Cost Model Development· . " '" .. 

AMOUNT ... 
FY 78 $35,000 
FY 79 TBD. 

WORK LOC~tION DURA1ION-AWARD_OATA 
Planning ~s~arch-Corp. 12 montl)s ":" ~.l.78 
Huntsville,· ·.AL 

.PROJECT SUMMARY 

Objective 

ORGANIZATION 
Marshall Space Flight Center 
Marshall Space Flight Center, AL 

35812 

P_RINCIPAL INVE~TIGATOR 

.J. Hamaker 

CQNT~CT NO. 
NAS 8-31645 

· Develop c0st accurate estimates of certain SPS cost eiements. 
\." 

.Approach· 

1. Develop cost Estimating Relationships (CER's) for the MSFC 
SPS cost model. :The ·cER'·s will include: .· 

:- ~- . 

2 •. 

• The conventional system/subsystem approach, and others. 

The Red Star data.ba,se, ~nd additional data collected 
from oth~r sources~. 

Analyze selected data for each program/p~ject application to 
ensure"that the·data Used are the best available predictors of 
the expected costs of the intended application. 

3. Stratify data with.in C1 CER to reflect varying degrees of . 
hardware complexity. 

Benefit .. 
Provides reliable cost estimates of certain SPS c:Ost elements. 
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TITLE 
Comparative Analysis of Metallic and 
Composite Materials for SPS Related 
Large Space Structures' 

AMOUNT 
FY 78 $20,000 

WORK LOCATION 
Vought Corporation 
Dallas, TX 

PROJECT SUMMARY 
Objective:· 

DURATION-AWARD DATA 

4 months - 5/1/78 

ORGANIZATION 
Marshall Space Flight Center 
Marshall.Space Flight Center, AL 

35812 

P~INCIPAL .INVESTIGATOR 
S.; Denton 

CONTRACT NO. 

NAS 8-33062 · 

Perform an independent comparative analysis and evaluation of metallic;: and 
composite materials, designs, and fabrication.techniques for-$PS related 
large space structures. 

Approach: 

1. Evaluate available data from previous SPS NASA and contractor efforts 
to identify typical material, design and fabrication concept approaches. 

2. Identify the factors and methodologies employed to assess relative bene-
fits and potential problems. · 

Benefit: 

Independent evaluating of the relative benefits and risks of composite and 
metallic materials for SPS large space structures. 
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-TITLE 
Economic Factors Relating to the 
Development and Implementation of 
the Satellite-Power System 

- AMOUNT 
FY 78 $95,000 

I 

ORGANIZATION 
_Marshall Space Flight Center 
Marshall Space Flight Center,AL 

35812 - . . . 

PRINCIPAL INVESTIGATOR 
M. Page , 

WORK LOCATION. DURATION-AWARD DATA CONTRACT NO. 

ECON,_ .lnc. 
Princeton~ N.J. 

PROJECT" SUMMARY 

Objective 

8 months - 4.l.78 - NAS 8-33002 

Investigate the effects that economic factprs have on SPS Concept(s) 
sele'cbtioh. ' -

Approach 

1. Utilize the available methodologies and computer ~oftware previously 
dfi!Veloped. 

2 •. -·Investigate the ~nsideration of economic factors in the SPS System 
studies -that relate to the 'selection· of the SPS .satellite _con-
figuration. 

- - -

3. Perform an analysis to determine· the proper rate of interest to use 
in -·SPS systems definition studies. 

, . . . . ~ 

4. Investigate the.impacts of differential inflation on SPS system 
definition cas~ing procedures. ' -

s. .Investigate the impact ·of energy system evdua'bion methodologies 
___ on SPS system definition studies._ -

6. Investigate utility interface issues that could result on SPS 
system design impacts. 

Benefit 

Provides an overview as to the relationship between various economic 
evaluation methodologies and their impacts on SPS concept selection. 
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TITLE 
Electro$tatic Protection of the 
Solar Power Satellite and the 
Rectenna 

·AMOUNT 
FY 78 $50,000 

WORK LOCATION 
Rice Unive_rsity 
Houston, Texas 

PROJECT SUMMARY 
·Objective 

DURATION-AWARD DATA 

6 months - 6.15.78 

ORGANIZAJION 
Marshall Space Flight Center 
Marshall Space Fliqht Center, AL 

35812 

PRINCIPAL INVESTIGATOR . . . 
W. Brantley 

CONTRACT NO. 

NAS 8-33023 

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

A,Pproach 

1. 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 charging 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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··.·TITLE 

· Accuracy Analysis of a Pointing Control 
sy.st-em of a Satellite Power System 

ORGANizATION 
Marshall Sp~ce Flight Center 
Marshall· Space Flight Center, AL 

35812 

AMOUNT, PRINCIPAL INVESTIGATOR 
FY 78 $10,000 

J. Howell 

WORK LOCATION · DURATION-AWARD DATA 
University of.Tennessee 

C.ONTRACT NO. 

Knoxville; TN 6 months - 7/1/78 NAS 8-33065 

PROJECT SUMMARY 
Objective: 

Determine overall pointing accuracy, the resolution required for 
· pilot beam sensors-, and define control system requirements and 
constraints. 

Approach: 

1. Analyze the microwave beam pointing control subsystem and design a 
control command scheme with·the command signal generated form (1) 
a single reference subarray at the center of the'antenna and from 
(2) a multiple subarray distributed throughout the antenna.· 

2. Investigate and determine the microwave beam pointing accuracy and 
the effects of .the following on accuracy:. 

o Mechanical gimbal accuracy. 
0 Resolution and sensitivity of pilot beam sensors. 
o Phased array pointing accuracy. 
o Structure alignment. 
o Dynamic structural b~nding and frequency. 
o Distortions in pilot and power beams. 

3. Develop a set of control subsystem requirements and design constraints. 

· Benefit: 

Systems affecting·sps microwave beam pointing accuracy and stability will 
be analyzed and a pointing control system will be designed. 
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. .. 
TITLE . . . . 

.. Cri:tique, Modify, Maintain Baseline 
System 

AMOUNT 
FY 78 I $293,000 
FY 79 $ 19,000 (Est.) 
FY 80 TBD 

WO~K LOCATION DURATION-AWARD DATA 
Boeing ·Aeorspace Company 
Seattle, Washington 16 months - 6/19/78 

PROJECT SUMMARY 
Objective: 

ORGANIZATION 
Johnson Space Center 
Houston, TX 77058 

PRINCIPAL INVESTIGATOR '.. , 

Harold E. Benson 

CONTRACT NO. 
NAS 9-15()36 . 
Task I 

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. 

Approach: 

1. Subcontractors 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 wil~ be conducted to the 
tube level, and phase control support studies integrated into the SPS 
design. 

3. This activity will be essentially completed during first 6 months of 
the st~dy (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 wei~ht and the reduction of risk and technology advancement. 
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TITLE ' I . 

Refine Space Construction and Maintenance 
Approach Construction Facilities 

AMOUNT 
FY 78 $150,000 
FY 79 $ 65,000 (Est.) 
J:'.Y. 80. ' T!3D . 

WORK LOCATION' DURATION-AWARD:OATA 
Boeing Aerospace Company 
Seattle, Washington 16 months - ~/19/78 

PROJECT SUMMARY 
Objective: 

ORGANIZATION 
Johnson Space center 
Houston, TX . 7705.8 

PRINCIPAL INVESTIGATOR 

Harold E. Benson 

CONTRACT· NO l '1 
• · 

NAS • 9-15636 .. 
Task II 

~o iterate and optimize construction and maintenance approach and investiqate 
· the possi.bility of.reducing the size and complexity of tbe construction base 

and operations.with a subsequent reduction in construction costs. 

Approach: 

1. Satellite Construction 

o Critique baseline concept and analyze othe~ innovative concepts 
o Analyze alternative concepts. 

, I 

2. Rectenna Construction . · 

o . Anal.yze construction of rectenna from three design standpoints: 

a. Automated construction equipment and techniques. .. 
b. Cost impact of innovative structural modifications. 
c •. Structural.analysis for alternative electronic approaches. 

Benefit: 

Identifies an alternative construction concept. Provides the design analysis 
of the construction base.· Develops an approach for·automated.construction of 
rectenna, ·the maintenance·reqitirements for the ;satellite and rectenna, and 
the spac.e maintenance requirements for construction and .transportation systems. 

31 



I 

TITLE ORGANIZATION 
Define Industrial and Earth 
Transportation Complex 

Johnson Space Center 
Houston, TX 77058 

AMOUNT · PRINCIPAL INVESTIGATOR 
FY 78 $18,000 
FY 79 $36,000 (Est.) 
FY 90 TBD Harold E. Benson 

WORK LOCATION 'ouRATiON·AWARD DATA CONTRACT NO. 
Boeing Aerospace Company 
Seattle, Washington 16 months - 6/19/78 

PROJECT SUMMARY 
Objective: 

NAS 9-15636 
Task III 

To define the industrial and earth-b~sed transportation requirements imposed 
on the United States. 

Approach: 

1. Select areas of production capacity issues. 

2. Review and select candidate solar cell process. 

3. Provide inputs for launch vehicle, structural and propellant manufacturer. 

4. Update, review and analyze production flow concept. 

5. Identify potential transportation problems. 

Benefit: 

Identifies new production capacity requir~ments, size and type of major 
factories, e~uipment, personnel and resources, po~ential transpor~ation 
problems, 'facility costs and personnel, and packaging concepts. 

l . 
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TITLE 
Conquct Launch Site·:C..Ocation Analysis 
and Complex Definition 

ORGANIZATION 
Johnson Space Center 
Houston, TX 77058 · 

AMOUNT.··. PRINCIPAL INVESTIGATOR 
FY 78 $23,000 
FY 79 $57,000 (Est.) Harold E. Benson 
FY 80 TBD 

WORK LOCATION . · DURATION~AWARD DATA _CONTRACT Nq. 
Boei~g J\,erospace qompany 
Seattle, Washington 16 months - 6/19/?8 

PROJECT SUMMA~Y· 
objective: 

~AS 9,-15636 
Task IV 

.To ~efine the potential launch -c;omplex for inc~eased launch· activity .and the 
funding requirements for the facilities, equipment and staff to support the 
required tr~ffip. 

Approach: 

1. Collate compatil>le launch vehicle and site options. 

2. Conduct trade studies between space transportation rates, possible 
environmen1:al impacts versus ground logistics and other impacts. 

3. An~lyze of,f-shore an.d on-shore launch and recovery sites for various 
vehicles' ~nd relative costs and problems of sever.al approaches. 

Benefit: 

.frovtoes parametric data'of. launch, site 'options. ·Recoinmends preferred launch 
~ite iatitude. Identif~es emissions from a trajectory analysis. Defines the 
iaunch com~lex, personnel and funding requirements. 

~· 

·-· 
''' 
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TITLE 
Define and Analyze Operational 
Activity from Manufacturing Through 
Space Construct'ion 

AMOUNT 
FY 78 
FY 79 
FY 80 

$ 16,000 
$140,000 (Est.) 
TBD 

WORK LOCATION DURATION-AWARD DATA 
I 

Boeing Aerospace Company 
Seattle, Washington 16 months - 6/19/78 

PROJECT SUMMARY 
Objective: 

ORGANIZATION , 
·' ; 

'Johnson Space Center 
Houstqn, TX 77058 

. . 
PRINCIPAL INVESTIGATOR 

Harold E. Benson 

CONTRA,CT ~O. 
NAS 9-1563~ 
Task V 

To define the flow and flow rates of raw materials, components, sub- · 
assemblies and assemblies from source to launch, site to the construct.ion 
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 manpower and 
computational requirements for each of the control centers. 

4. Summarize all operations defined in other ~ections of t~e study~ 

Benefit: 

Provides a desc~iption of the concise end-to-end operations as well as.the 
~ontinuity of launch and recovery site ,operations. Integrates tlie space 
logistics and defines the ground flow, LEO transportation and rectenna 
hardware. 

34 



TITLE 
Analyze Integration of SPS with 
Ground Networks 

AMOUNT 
.l' 

FY 78 $14,000 
FY 79 $93,ooo. (Est~>.• 
F,Y 80, TBO 

WORK LOCATION.· DURATION-AWARD .DATA' 
Boeing Aerospace·'Company 
Seattle, Washington 16 months - 6/19/78 

PROJECT SUMMA~Y 
Objective: 

.ORGANIZATION 
Houston.Space Center 
Houston, TX, .. 77058 

PRINCIPAL INVESTIGAtOR 

Harold E~ :Benson 

'_,, 

CONTRACT NO. 
NAS ·9-'i5636 
Task VI 

To achieve data base of requirements and corisid~ratioris invol '7ed ··in con-
structing a rectenha 'in ariy 16cation. i . - : 

Approach: 

1. Prepare information package and solicit utility inputs. 
: ~ j 

2. Estimate environmental (latitude) variables. 
. l . : .·. - ., 

'·3. befine land requirements. ' . 
;- I: 

4. Develop site selection criteria. 

5. Perform rectenna-grid interconnects and operating systems·analysis. 

6. Analyze ·SPS-grid operations. 

Benefit: 

Provides a data base for t.he requirements and alternatives before reaching 
a decision involve'd in constructing a ~ectenha' in any location wi:t,h ·~mphasis 
on 1sensitivities· associated with1 the total;range of variable~·inherent"ip a 
wide range· of geographical' locations and classes of terrain. · Develops a· 
design criteria for various elements of the·recterina, established in order 
to relate to cost of construction in any location. Assesses utility·grid 
connections and operations. 
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TITLE 
Prepare Technology Advancement, 
Development,and Facility 
Requirements and Plans 

ORGANIZATION 

Johnson Space Center 
Houston, TX 77058 

AMOUNT PRINCIPAL INVESTIGATOR 
FY 78 $35,000 
FY 79 $60,000 (Est.) Harold E. Benson 
FY 80 TBD 

WORK LOCATION DURATION-AWARD DATA CONTRACT NO. 
Boeing Aerospace Company 
Seattle, Washington 16 months - 6/19/78 

PROJECT SUMMARY 
Objective: 

NAS 9-15636 
Task vri 

To develop a conceptual plan outlining the technology activities 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. 

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

6. Develop initial overall development approach. 

Benefit: 

Advances technology and develops a sche~ule 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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TITLE 
Cost Analysis and Schedule Analysis 

ORGANIZATION 
Johnson $pace Center 
Houston, TX 77058 

AMOUNT PRINCIPAL INVESTIGATOR 
FY 78. $ 6,000 
FY 79 $55,000 (Est.) Harold E. Benson 
FY 80 TBD 

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

PROJECT SUMMARY 
Objective: 

NAS 9-15636 
Task VIII 

To provide an updated system cost estimate to reflect system changes and 
support the system"definition docmnent.update. 

- . 

Approach: 

1. · Update work breakdown structure., 

2. .Update costs for space construction. 

3. Estimate costs for avionics. 

4. Integrate and update baseline costs. 

5. Update launch site costs. 

6. Automate schedule analyses and 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 decision points. 
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TITLE 
Support Studies: SPS Phase Control 
Definition 

AMOUNT 
FY 78 $ ·70,000 
FY.79 -$125,000 (Est.} 
FY 80 TBD 

WORK LOCATION DURATION-AWARD DATA 
LinCom Corporation 
Pasadena, CA. 

PROJECT SUMMARY 
Objective: 

8 months ~ 3/31/78 

ORGANIZATION 
Johnson Space Center . 
Houston, TX 77058 

PRINCIPAL INVESTIGATOR 

J. W. Seyl 

CONTRACT NO. 

NAS 9-15237 

To provide further definition for the baseline phase control system design. 

Approach: .. 

1. Continue development of pilot signali~g techniques to alleviate beam 
squint. 

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

o Power up algorithm and system stability. 
o Survivability - graceful degradation. 
o System configuration. 

3. Quantify media and mechanical 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 characteristics. 

7. Pilot signal detailed analysis. 

8. Ground-based safety (monitoring) system conceptual design. 

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 

l..i' 

a final system sensitivity analysis~ \...,....1 
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TITLE 
l;iupport Studies: Analysis of S-Band 
Solid.State Transmitter 

AMOUNT 
FY .78.$30,000 

WORK LOCATION 
RCA/David Sarnoff 

Research.Center 
Princeton, NJ 

PROJECT SUMMARY 
Objective: 

DURATION-AWARD DATA 

6 months - 12/78 

·ORGANIZATION 
Johnson Space Center 
Houston, TX 77058 · 

PRINCIPAL INVESTIGATOR 
L. Leopold 

CONTRACT NO. 

TBD 

Determine the applicability of solid-state technology to the SPS microwave 
transmitter by conducting studies emphasizing fundamental trandeoffs and 
concepts and establish technical feasibility of utilizing solid-state 
amplifiers such·. as current allimn arsenide devices. 

Approach: 

1. Conduct concept and feasibility investigations, tradeoff studies. 

2. Analyze a minimmn of two alternative approaches or concepts for the 
field effect transistors (FET) • 

. 3. Perform analysis by assmning a single-stage distributed circuit FET 
amplifier demonstrating a minimmn of 1.4 W of output RF power at 80% 
efficiency and a module gain of 30 dB. 

4. Perform study by assmning a gallium-arsenide lumped-element amplifier 
with power added efficiency of 80%. 

Benefit: 

Provides a summary of tradeoff exercise parameters and conclusions. Lists 
the guidelines aimed at yielding designs compatible with projected space 

.applications. 

39 



ENVIRONMENTAL 

ASSESSMENT STUDIES 

FY 1978 
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TITLE ORGANIZATION 

Platming and Analysis and Management A~gonne National Laboratory 
Washington, D.C., office ·support - · · -

AMOUNT PRINCIPAL INVESTIGATOR 
FY 78 $214,000 
FY 79 TBD Carl A.Sandahl 

WORK LOCATION·· . DURATION-AWARD DATA CONTRACT NO . 
, 

Washington, o.c. 18 months - Sept. 1977 l89-ANL49576 

PROJECT SUMMARY 
Objective 

Pi-ovides management support-to the Director of the .SPSPO in planning 
and analy!;is ftinctions. · · 

Approach 

l. Provide qualified support personnel and locate office in vicinity· 
of the SPSPO, Washington, ;D.C. to .advise and support the SPSPO, · 
in technical and administrative functions. . - - . . 

2. Utilize contractor .persontielto•pE;!rformspecific planning and 
evaluation studies. . . 

3. Utilize contractor. anq ANL; personn~l to. provide a repo:r:t and · 
information storage retrieval, and distribution system~ 

Benefit 

·1. Provides for continufng project management support in planning 
·and analysis functions,, _administer$ fluctuating ,work loads 1 and 
administers specific technical functions. 
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nTLE 
Assessment of.SPS Microwave Radiation. 
on the Rectenna Site Ecology 

AMOUNT 
$40,000 

ORGANIZATION _~ ., 
Argonne Nati.onal Laboratory 
9700 South C.:iSS Avenue 
Argonne, IL.,60439 

PRINCIPAL INVESTIGATOR 
s. Ballou 

WORK LOCATION OURATIOH-AWARO DATA CONTRACT NO. 
Argonne,.' IL•. 8 months--,April 1, 1978 189-ANL49576 

PROJECT SUMMARY 

Objective: 

'·'ldentify 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 and concept of 
microwave reception. · · 

2. 'characterize estimated ecological responses. • 
3. Identify specific rectenna sites and characterize ecological is~ues 

associated with each site. 
4. Define ·research requirements and establish priorities. 
5. Develop research protocols. 

Benefits: 

1. Identification of critical research needs, for program implementation, 
and ·establishment of a data base for final ecological assessment. 
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TITLE 
· · ·· Assessment of SPS Rectenna Construction 

and Operation Impact Upon the Rectenna 
Site Eeology ; · 

AMOUNT.· 
. ~-,~$401000 

WORK LOCATION· , DU~TION-AWARD DATA 

ORGANIZATION 
Argonne National Laboratory 

· 9700 South Cass Avenue 
Argonne, IL. 60439 

PRINCIPAL INVESTIGATOR 

s. Ballou 

Argonne, IL. · 8 months- April 1, 1978 

CONTRACT NO. 
189-ANL49576 

PROJECT SUMMARY 

· - Oojective: 

Evaluate. the impact .of rectenna construction and pperation o~ ecosystems, 
and identify critical .ec~logical research need.s • 

. : :; .. Approach: 

1. Identify ecological issues associated with rectenna design and construction 
. alternatives.· . 

2. Characterize estimated ecological responses resulting from rectenna 
. construction and operation. , . 

. 3.~ Identify specific rectenna sites. · i 

4. Identify and characterize ecological issues associated with each site. 
S •. Identify alternative sites. for minimizing. ecological impacts •. 
6. Define research requirements and establish priorities. 
7. Develop.research protocols •. 

Benefit: 

ldentif.ic~tio~ of research needi, .·implementation of. resea.rch .program, and 
establishment of,a data base required for final assessment. 
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TITLE 
Qualitative Assessment of Inadvertent 
Weather Effects of SPS Rocket Launches 
in Troposhere 

AMOUNT 
$10,000 

WORK LOCATION 
Argonne, IL 

PROJECT SUMMARY 
Objective: 

DURATIO,N-AWARD DATA , 
4 ll)Onths - 6/78 

ORGANIZATION 
Argonne· National-Laboratory 
9700 Cass· Avenue .... 
Argonne, IL 60439 

PRINCIPAL INVESTIGATOR 
J. Lee 

CONJRACT NO. 
189-ANL49576 

Assess ~otential ,ipadvertent weather effects resulting from thermal energy 
and water substance release into the troposphere during single and multiple 
HLLV Launches. 

! 

Approach: 

1. Obtain estimates of thermal energy and water release duririg launches 
from SAI. 

2. Eptimate potential fo.r inadvertent weather. effects using existing cloud 
modelling techniques and estimates of thermal energy and water release 
into the troposphere during rocket launches~ 

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

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

5. Review existing cloud models and select a c~ndidate most suitable 
for future studies if warranted. 

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

Benefit:' 

Assesses potential of ground cloud formation and the associated precipi­
tation due to rocket launches. Data generated will provide input to rocket 
exhaust synergistic effects study. 
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TITLE 

Preliminary Assessment of Effects of 
,.,-Rocket Effluents ··in Stratosphere 

-,,_; 

AMOONT -, 
.. . $40,'S.od ·· 
'~ -•. "1c '~": ·.: : • • ,' 

ORGANIZATION 
Argonne National Laboratory 
9700 South Cass Avenue 
Argonne, ILL. 60439 

PR1NCIPAL INVESTIGATOR 
K. Brubaker 

WORK LOCATION' DURATION~AWARD DATA CONTRACT NO. 
_.Argonne, ILL. 6 months- April 1, 1978 l89-ANL49576 

,o.·, 

PROJECT SUMMARY 
"'"' 

Objective·:·:· .. : ·. 

Prepare a preliminary assessment of the effects of rocket propellants emitted 
into the stratosphere and their probable impacts. 

; - j_ 

cApproach: , 

11. 'A review of literat:ure ~nd modeling approaches to predict the effects of 
pollutant emissions on stratospheric composition was performed. 

2. The current state of knowledge regarding effects of rocket effluents in 
:: the stratosphere, . including Oz (ozone) depletion, changes in high altitude 

cloud patterns, etc. \o/as prepared. · · 
3. Review currently available Observational data on stratospheric composition 

, ·and assess the effects of pollutant emissions,. based on observable data. 
4. Organize a workshop. to review program .and workplan, ident.ify .other issues 

of potential imi>ortance, and reconunend additionai research .. 
S;..-Prepare prelimiJ1ary assessment.of.the effects of rocket exhaust emissions 

and their probable impacts, and circulate. 

Benefits: 

_,, . ,l'rovides a.preliminary assessment of. the possible stratospheric effects of 
rocket exhaust emissions. This information will be utilized in the assessment 
of public' heaith·and welfare impacts~ climatic impacts, and will !>erve as an 
input to the formulation of guidelines for launch operations. Issues requiring 
further investigation and new research priorities will be identified •. 
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TITLE 
Quality Assurance of Microwave Health 
and Safety Research 

AMOUNT 
TBD* 

WORK LOCATION OURATION~AWARO'OATA 

TBD* TBD* 

ORGANIZATION 
Argonne 'Natiorial-Laboratory-
9100 South Cass Avenue· 
Argonne , IL . - 604 99 . 

PRINCIPAL INVESTIGATOR 
S. Halverson 

CONTRACT NO. 

189-ANL49576 

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

Objective: 

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. Visit 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 sa£ety research program. 
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- TITLE ORGANIZATION .. 

"· 

Dependen~e of Mic~owave Biological 
Effects'on ·Field Complexity _., 

' -
.AMOUNT 
*TBD 

\; / ' I 

DURATION-AWARD DATA .:_ ;' - . ,, t. -·: -·; 
*TBb *TBD 

Argonne National ';Laboratory_ 
9700 South Cass Avenue 

• '.Argonne1 IL· 60499 · 
. - - ·' _,. . -~ ' . ~ 

·PRINCIPAL· INVESTIGATOR 
S. Halverson :·, 

CONtRACT · NO. -· 
l ~·· >'. ' > ~ ~ - • I'. 

189~ANL49576 .. 

PROJECT SUMMARY. .:*RFQ to :be. released no later .. than .Oc:tober. 30, 1978 
l ,,_ _,_ 

- .. 
Objective: 

Assess the effects of the expos~re,system.on:k~own microwave. biological 
effects. ,, · 

Approach: 

1.. Determine .thresholds :for 1,mipath. and multipath .j,,rradiation: sy-$tems 
:fo~·= . , ,- .. , . ··s ., '·' 

'.· ! 

a. microwave-induced febri1e·conwlsions-
.- . . . . ; .. " . -. ~ ~ ~ . . -

h.- · microwav:elaltered responses .. to physically 'or .chemically-induced 
systems 

c. ' mi,crowav:e"'.".ind'1ced wo'rk ~toppag'e ' 
' ,. 

d. sensory detection of the microwave field. 
. . ' -~' 

2. Experiments may be performed at power densities greater than that 
_ produced :hY ~the SPS inicrowa.ve field and. at ,frequencies_ whiCh pro­

.duce whole. and pa.rtial body_;r~sonances •. -

3. Assist.in i~terp~eting exis~ing.literature. ' .. : ~ 

·1_ f '. 1 ~:. 

-- 4 ~ .. Assist in the . definition of exposure parametei::;; . for .future experimemts. 

Benefit: 

Provides a method for correlating effects obtained at low microwave 
intensities that use different exposure systems. 
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TITLE 
Response of Airborne Biota to 
Microwave Transmission 

AMOUNT' 
*TBD 

WORK LOCATION DURATION-·AWARD DATA 
*TBD *TBD 

ORGANIZATION 
· Argorine National Laboratory 

9700 south Cass Avenue 
Argonne, IL- 60499· 

PRINCIPAL INVESTIGATOR 
S. Halverson 

CONTRACT.No: 
189-ANL4957'6 

PROJECT SUMMARY *RFQ to be released no later than Octobe'r 30, 1978 

Objective: 

Evaluate the effects of the SPS microwave beam on airborne biota, 
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 interfere with 
navigational abilities. 

3. Deterinine 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 avoidance of 
the rectenna site. 
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u ttn.£ 
,,Teratogenic Effects of Microwave 
~ower Transmission 

.AMOUNT 
*TBD 

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

PRINCIPAL INVESTIGATOR 
s. Halverson 

WORK LOCATION .· DURATION~AWARD DATA CONTRACT NO. 
189-ANL49576 ,. *TBD 

PROJECT SUMMARY *RFQ to.be· released no later than October 30, 1978 

_Objective: 

Determine whether continuous wave 2,450 MHz microwave radiation is 
teratogenic or embropathic in mice. 

Approach: 

1. Establish. experiment that includes the followin9: 

. . 2 
a. Expose mice at 5 power densities (0.1, O, 10 and 30) mW/cm • 

b. Exposure. in a unifobn .:!: .5 (dB) far-field of a plane wave. 
Whole body SAR.are to be obtained on representative-sized 
animal. · · 

c. Animals will be exposed on the dorsal surface in an anechoic 
. 0 0 ' 

chamber, an environmental conditions of 21 to 24 c and 40-60% 
relative humidity. 

d. Duration .of .. exposure is daily from 1, ·.post breeding through 
day 18. 

Benefit: 

Determines teratogenic and/or embryopathic effects of microwave radiation 
on mice. 
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TITLE 
Effects of Microwave Power Transmission 
on the Nervous System 

AMOUNT 
*TBD 

WORK LOCATION DURATION-AWARD DATA 
~ 4 ~-

*TBD *TBD 

ORGANIZATION 
Argonne National·Laboratory 
9700 South Cass Avenue, 
Argonne, IL 60499 

PRINCIPAL INVESTIGATOR 
s. Hal versc;m 

CONTRACT NO. 
, 189-ANL495·76 

PROJECT SUMMARY *RFQ t~ be released no later than October 30, 1978 

objective:· 

Determine the effepts of mi9rowave radiation on the nervous system · ·· .. · 2 
of experimental animals at microwave radiation densities below 10 mW/cm • 

Approach: 

l. Investigate 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 ID,W/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-specif ic radiation. 
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'TITLE. 
Immunological/Hematological Effects 

·of Microwave Beam Transmission 
;- _. ~ ; ;,; I 

AMOUNT 
*TBD 

WORK.LOCATION DURATION-AWARD DATA 
*TBD *TBD 

.ORGANIZATION 
Argonne National Laboratory 
9700 SouthCass Avenue 
Argonne, IL 6049.9 . · 

PRINCIPAL INVESTIGATOR 
S. Halverson 

CONTRACT NO. 
189~ANL49576 

·PROJECT SUMMARY *RFQ to .be released no later than October 30, 1978 

Objective: 

Dete~ine ~h~ther pj;.evious studies. ~-f micr~wave iiMiµ.nologic~i sy~tems 
eff~cts are. r~produ~ible~ and ifreprod.ucibie', whether immur:iological 
comp~tence of the animal is impaired • 

.. '·, 
Approach: 

· 1. ·oetermtne·t~e thre~ho1d ofmicr~wave :imriiµno:Lo~i~a1/hemat:i>1~gica1 
system effects by- following the procedures of wid::.or-Jedrzejczak, 
et al., as well ftS by_using a ft'ee-;-field exposu~e system. 

2 •. ; If appropriat~, employ irifectivity/disease models. (i.e. I badt~da, 
'virus,.t\imor) to assess the effect of 2;450 MHz·microwave radiation 
on immunocompetence of exposed animals. 

j.' Perform an.intersp~cies comparison of microw~ve.effects • 

. Benefit:"· 
. ~-· . 

Confirms results of previ~us immune effects studies and .determines' 
whether immunocompetence of animals (mice) is impaired. 

l. 

I 
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TITLE 
Perturbations in Behavior Resultin9 ~rolll 

the. 'Intera~tion of Drugs with SPS · Mi~'rowave 
Radiation· · · 

.. AtfOUNT 
,*TBD. 

WORK LOCATION DURATION-AWARD DATA 
·*TBD *TBD 

ORGANIZATION 
Argonne National.Lciboratory 
9700 South Cass Avenue 

' ' 

Argonne, IL 60499 

PRINCIPAL INVESTIGATOR 
s. Halverson· 

CONTRACT,NO~ 

18~.;.ANI.49516~ 

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

.objective: 

Identify and evalu~te main beam powered densities within a controlled 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. 

Approach: 

2 1. · Validate prior experiments indicating exposures as low as lmW/an have 
resulted in behavior perturbations in rodents. 

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

3. Assess perturbation of stable b.;iseline 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. 

52 



TITLE Preliminary Identification of Effects 
~· 2f •. ~oc~~t Ef!luent.s in Upper Atmosphere., .. of • 

Research Needs and Preliminary Assessment 
of Impacts· · ·.. >' ' 

' .. ·.. . 

AMOUNT .. 

:$.115, 500 

WORK LOCATION. 
Argonne,. IL . .·. ".· 
Bos tori, MA .. · : 

PROJECT SUMMARY 
Objective:·· 

DURATION-AWARD DATA 

. 6 . xponths ·-"'.'. 4/I/78 

ORGANIZATION 
. Argonne National .. Laboratory 
97oo·south cass·Aventie · 
Argonne,· II,, · . 60439 

PRINCiPAL INVEST~GA1'.0R , 
M~ MendiTIC>* 
D. Rote 

CONTRACT NO. 

189..;J\~49576 

Summarize current state of know~edge, 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:.·· 
, . . > 

r .,. , '·_. 

The follt>wing' tasks are required to ·achieve "the state·a C>bjective~ · 

1. Present state-of-knowledge regarding upper atmospheric effects of:rocket 
effluents (ionospheric modifications) is assessed, through ~ critical 

, review of experimental and theoretical investigatioris. > · ·· 

2. Evaluate NASA space lab experiments and recommend any additional measure­
··· ments that ·would' be .required., . 

·,_ ' . 
~.3 ~ use• LAGOPEDO data to simulate: multip1e · 1aunch"effects •on·'. the. upper atmos­

phere. Evaluate the need for a more refined model. : ., 
., 

. • 4. -Organize 'workshop on pos~dble climatic/weather modification. mechanisms 
and impacts on rocket effluents in atmosphere. "· .. 

. 5 .-- ·Investigate possible effects of ion-engine prop~llants used for inter-
orbi t vehicles. · · ·· · · , ;_ 

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

" . " additional information requirements. · · · · ·· · · 
., 

.. 7 •. Prepare preliminary assessment· of Rocket Effluents Impacts · iri :_the Upper 
Atmosphere.· , J·.· 

Benefit: 

Provides data bas~ and preiiminary impact analy~is on upper ~tmosphere. 
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.. . . 
Preliminary Identification ·oi Possible 
Iss'ues . an~ nUpacts of Rectenna Operations 

. ._ , .. 

AMOUNT 
$38,000 

OURATION-AW~RD DATA 

ORGANIZATION 
'Argonne Natiohal Laboratory 
9700 South Cass Avenue · 

. ·Argonne, Illinois 60439 · 

·PRINCIPAL INVESTIGATOR 
J. Lee/T. Yamada/ B.D. OrVill~* 

WORK LOCATION 
Argonne, IL. · 
Rapid City, SD 

6 month's- April 1, 1978 

CONTRACT NO. 
189-ANL49576. 

PROJECT·SUMMARV 

Objective: 

Qualitatively assess the atmospheric effects of rectenna operations and their 
impacts on climate and weather in order .to provide inputs to the analysis 
of.microwave propagation. 

Approach: 

This project required the following tasks: 

1. Perform literature review 
2. Planetary lx>undary layer and convective cloudmodeling will be used to 

analyze atmospheric effects of rectenna operations. 
3. Trial simulation using a 3-D model under specific rectenna configuration 

and atmospheric conditions will be performed. 
4. Investigate the possibility of generating an organized convective flow in 

the vicinity of the rectenna site and the consequences, using a 2-D 
modeling approach. · 

5. Organize a workshop to identify other issues of potential importance, and 
reconunend 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 microwa~e 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.~icr~ave Radiation Effects on 
IonosI>here,.!1agnetosphere,· and Local Field 
Intensity., Program Management Distributions 

. ORGANIZATION .. Departrnerit of Connnerce 
Institute of Telecommunication 

Sciences 

AMOUNT 
$25,000 

WORK LOCATION 
Boulder, · CO. 

PROJECT SUMMARY 
Objective: 

. '. 

DURATION-AWARD DATA 
8 months - 4/1/78 

Boulder, Colorado 80302 

PRINCIPAL INVESTIGATOR 
c. Rush 

CONTRACT NO. 
InteragencyAgreement 
No. E-(49-26)-1041 

Provide Program Ma!lacjement. and Support for. Studies to determine SPS Microwave 
radiation effects on-the magnetosphere and ionosphere and on local.field 
intensities at or near the.surface of the earth. 

Approach: 

l. Review existing_ study program. 

. .. 
2. Provide detailed statements of work, research proposals, data and 

contractual documents, as·required. 

3. Act as.iiaison between DOE and research subcontractors. 
,;, •. -.t 

4. Coordinaterese~rch program with -info~ation required ·by DOE, EA, SA and 
CA Program NASA, and NASA Systems Definition Program. 

Benefit: 

Provides a coordinated effort: by qualified specialists on microwave effects 

'·.,. 

on the atmosphere, and provides reports and data set for preliminary Environ­
mental Impact Statement. This information will be used as an input to Societal 
and Comparative Assessments: 
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TinE_ 
SPS Electro~a9netic Compatibility 
Assessment, Overview Committee · 

AMOUNT. 

$40,000 
,, ~' ,_, 

WORK LOCATION · 
Boulder, CO 

·- ~ -- •'-,, '..-' 

PROJECT SUMMARY 

Objective: 

·~DURAT'ION-AWARO DATA 
8 months - 4/1/78 

ORGAN IZA TI ON Depaibnent of. co?nmerce 
Institute of Telecommunication 

Sciences . 
Boulder, Colorado 80302 

. PRINCIPAL INVESTIGATOR 
c. Rush 
w. F. Utlaut 

·CONTRACT· NO. 
Inter agency" Agreement·· 
No. E-(49-26)-1041 

Estciblfshes ·research programs that will result in uncI,erstanding effects of; .. 
ionospher.ic and magrietospheric heating on communications systems. 

Approach: 

1. Establish.overview committee to review and prioritize proP;OS_E!:(i research. 

2. DeV'elops research methodologies for ionospheric/magnetospheric heating. . I . 

and other experiments to identify and assess EMC of the SPS. 

Benefit: 

Qualified specialists coordinate EMC Research efforts with the DOE Environmental 
Assessment Program Plan and NASA Systems Definition Program Plan requirements. 
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-TITLE 
SPS Microwave Radiation, Energy 

.. ~:torage in_ VeJ:licles a_nc;l Habit~le 
_Structures 

AMOUNT 
$20,000 

WORK· LOCATION 
Boulder; CO · , 

PROJECT SUMMARY 
• • I 

' 
.-~URATION-AWARD DATA 

8 mos. - 4.1. 78 

ORGANIZATION 
Dept. of Conunerce 
Institute of Telecommunications 

sciences: BouiCier: co 80302 
., 

PRINCiPAL INVESTIGATOR 
TBD 

CONTRACT NO . . 
Interagency Agreement No. 
E-(49-26)..,1041 

Identify and quantify microwave energy storage in habitable structures and 
·vehicles. Quant1fy increase in· local field ·intesity' due to energy 
storage. 

Approach 
Utilizing analytical or experimental methods, determines any increases in 
local field intensities caused by energy storage in habitable structures 
or vehicles, for peak and .. average power density v~lues from the SPS micro-
wave beam at the rectenna site. · · 

· .·. Benefit·. 
. ' 

Quantifies microwave energy storage in habitable structures and vehicles. 
This ·data will provide useful information to estimate effects on electro­
magnetically sensitive. systems in the r~ctenna site vicinity, and (2) .for 
the microwave Health and Safety'Impact assessment. 
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iITlE . ,,··. 

SPS E;I.e6trom.ignetic Interference 
(EMI)· Effects 

AMOUNT 
$65,000 

WORK LOCATION DURATION-AWARD DATA 
Boulder, co. 8 mos. - 4.1. 78 

PROJECT SUMMARY 

Objective 

ORGANIZATION I 

Department of conunerce \..,./ 
Institute of Telecommunications 
Sciences, Boulder, CO 80302 

PRINCIPAL INVESTIGATOR 
W. Grant 

CONTRACT NO. . . 
Interagency Agreement Ho. 
E-(49-26~.-1041 

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

Approach 

1. Identify critical and non-critical equipment that 

predict potential effects on systems within the rectenna exclusion area~ 

predict effects on critical systems outside the rectenna exclusion zone. 

Benefit 

Provides an assessment.of potential range of EMI effects, and identifies systems 
that could be effected. 
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TITLE 
. .sl'>s Radiofrequericy Iilterference 

> .(~:t) ?Effects · . · 

AMOUNT 
$84,000 

WORK LOCATION. 
. ;&oulder, co 

PROJECT SUMMARY 
Objective 

DURATION-AWARD DATA 
8 moes. - 4.1.78 

ORGANIZATION . 
· Department ~f Co~erc~- · · ·. 

Institute.· of Telecommunieations 
. sdierices, -~uld~r '· co 

PRINCIPAL INVESTIGATOR. 
w. Grant 

CONTRACT NO. 
Intera9ency A9reement_ 
No. E-(49-26)-1041 

Predicts effects on systems and devices not intended to receive SPS microwave 
radiofrequency signals. 

APJ2roach 
1. Identify $en~itive syste~s. 

~ J \ 

2. Quantify system pe:r;formanpedegradation at SPS ~diofrequencies. 

3. Estimate the probability of co.uplin9 prohibitive .amount~·of e~e~9y to 
th~systems. 

Benefit 
Assesses tbe pi;Obabiltty and potent.ial of" un~cceptable radiofrequency interfer~nce 
effect~ caused by the SPS~ . 

. ·,_, 
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TITLE 
SPS Microwave Radiation Interactive 
Effects on Magnetosphere and Ionosphere 

AMOUNT 
$301000 

WORK LOCATION: 
Boulder, CO 

. .. 
PROJECT SUf'tMA~Y 

Objective 

DURATION-AWARD DATA 
8 mos. - 4.1. 78 

ORGANIZATION 
Dept. of Commerce, Institute of 
Telecommunications Sciences 
Boulder, co 80302 

PRINCIPAL INVESTIGATOR 
c. Rush/NOAA 

CONTRACT NO. 
Interagencv Agree~ent No. 
E-(49-26)-1041 . 

Characterize •·the· expected effects of SPS Microwave. radiation on the EM .• 
scattering properties of the magnetosphere and ionosphere. 

Approach 
1. Obtain data on realistic model from a~sphereic impact assessment • 

• J 

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

Benefit 
Refines early predictions of SPS microwave beam interactions with the iono­
sphere and magnetosphere, perturbed by SPS vehicular emissions. ·. 
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TITLE· 
SPS Geographic·Distribution·of 

... Field 1riterisities 

.AMOUNT 
$38,000 

,., 
. ' 

ORGANIZATION 
Department of Connnerce . , . . . 
Institute of Teleconnnunica.tion Sciences 

~ Boulder, Colorado . ~0302 

PRINCIPAL INVESTIGATOR 
W. Grant 

WORK LOCATION DURATION-AWARD DATA CONTRACT .~9 ~ . , ... 
Interagency Agreement· 
E(49-26)-1041 

Boulder, Colorado 8 months - · 4/1/78 · 

. ·~ , 

PROJECT SUMMARY 
Objective: 

Quantify geographic power distribution for entire SPS system. 

Approach: 

1. Obtain information from NASA SPS Systems Definition on MPTS radiatio~ 
characteristics for a single SPS system',· GEO : locations for. the totai 
multi-station system and.:frequericy-intensity. spectrum. · .. , . 

2. Predict the field strengths expected at and near the surface of the 
earth from SPS microwave beam emissions. 

Benefit: 

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 Connnunication Impact assessments. 
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TinE ·- ORGANIZATION 
Microwave Exposure chambers for 
Assessment of PUblic Health Impacts 

Environmental Protection Agency 
Environmental Research Center 
Research Triangle Park~ NC 27711 

AMOUNT 
$100,000 

WORK LOCATION . . · DURATION-AWARD. DATA 

PRINCIP~L INVESTIGATO~ 
J. S. Ali 
C. Weil 

CONTRACT No-.· , ·, . 

Research Triangle Park, Interagency.Agreemen:t· 

NC 8 months ..: 4/1/78 No. EP-78-I-01•3170 

P~OJECT SUMMARY· 
Objective: 

Expand EPA 2450 MHz animal exposure system facility. 

Approach: 

Expand facility, including: 

1. A lKW generator with continuous wave, pulsed, and amplitu.de 
modulated modes of operation and power level control. · 

2. A free-field irradiation anechoic chamber'with temperature, 
humidity and light control. 

3. Linear and circularly polarized, waveguide exposure cells. 

4. Orthogonal field probes. 

Benefit: 

Increased capacity to study ~n-vivo exposure to 2,450 MHz radiation. 
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Tll\E 
SPS Microwave Impacts on Public Health 
and Safety Overview Connnittee 

AMOUNT 
$40,000 

WORK LOCATION. 
. ' 

Reseax-ch Triangle Park 
NC 

PROJECT SUMMARY 
Objective: 

I. 

DURATION~AWARD DATA 

8 months - 4/1/78 

ORGANIZATION 
Environmental Protection Agency 
Environmental Research Center 
Research.Triangle Park, NC' 27711 

PRINCIPAL INVESTIGATOR . 
D. Cahill 

CONTRACT NO. 

EP-78-I-01-3170 

' ' 

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

Approach: 

' The following tasks were required to ·achieve the stated objective:. 

1. Establish overview connnittee and organize meetings.to review and 
prioritize· proposed research.. . 

2. Develop research protocols for short-term and long-term microwave .· ·, ·, .. 
research. 

3. Characterize directly and indirectly hazardous, and potentially 
hazardous effects on man. 

Benefit: 

Qualified specialists will coordinate the Microwave Impact study effort 
with the Concept Definition Plan and Environmental Impact Assessment. 
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TlTLE ORGANIZATION .. 
SPS .Microwave Impacts on Public Health 
and Safety -:Pfogram -Codrd.ination and 
Guidance 

Environmental Protection Agency 
~ , .. , - i . . 

Environmental Research Center 
Research Triangle· Park, :.Ne 27711 

.AMOUNT PRINCIPAL INVESTIGATOR 
FY 78 $25,000 

WORK LOCATION· 
Research Triangle Park 
NC 

PROJECT SUMMARY 
Objective: 

D. Cahill 

DURATION-AWARD DATA CONTRACT NO. 
.. · '• ~ ., 

8 months - 4/1/78 EP-78-1-01-3170 

Coordinate and guide WBS subtask efforts to determine SPS microwav~. 
radiation effects.· 

Approach: 

1. Review DOE/ANL' work breakdown structure (WBS) fo.r 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. Coordi~ate program plans with needs and goals of DOE/~L environ:­
inental impact assessment and NASA SPS conceptual development plan.· · 

Benefit: 

Provide reports and data for preliminary environmental impact assessment. 
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JITLE . _ 
SPS Non-Microwave Impacts on Space 
Worker Health and Safety Program and 

·Guidance 
•. , 

AMOUNT 
' ,_ . $43,000 

... ORGANIZATION· 

Lawrence Berkeley Lab 
Berkeley, CA 

,PRINCIPAL INVESTIGATOR 
M. White 

.. 
WORK LOCATION 
Berkeley, CA 

DURATION-AWARD DATA CONTRACT NO_. 
6 months- April l, 1978 ANL No. 31-109-38-4465 

PROJECT SUMMARY 

., Objective:-

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

Approach: 

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

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

Benefit: -

Qualified specialists will coordinate the study pf non-microwave effects 
on space wo_rkers, and provide a !Data base for preliminaiy impact assessment. 

65 



TITLE · · 
SPS Non~MiCrowave·Impacts on 

Health and Safety 

.AMOUNT 
·. $50,000·. 

WORK LOCATION DURATION-AWARD DATA 

ORGANIZATION 
Lawrence BerkE!ley Lab 
Berkeley, . CA. · 

PRINCIPAL INVESTIGATOR 

M. White 

CONTRACT NO. 
Berkeley, CA. 8 months-April 1, 1978 . . ' 

ANL No. 31-109-38-4465 

PROJECT SUMMARY 

Objective: 

Characterize potential hazards of space environment to space workers and 
identify potential effects. 

Approach: 

1. Characterize space environment hazards. 
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 prelimi~ary assessment of non-microwave 
hazards to space workers. 
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TITLE . ORGANIZATIO~, 
~eduction of •LAGOPEOO' Data·· 

EG&G and Los Alamos Scientific Laboratory 
Los . · Los Alamos, New Mexico 

AMOUNT 
-$25,000 

WORK LOCATION ,;: 
Los Alamos, N.M. 

PROJECT SUMMARY 

Objective: 

Alamos, NM-

t"" 
t' •' 

DURATION-AWARD DATA 

PRINCIPAL INVESTIGATOR 
J. Zinn and D. Wright 

CONTRACT NO. 
W7405-ENG-36. 

· 6 months- 'April l,· 1978 LASL R-468 

Tc:>" extract information from the LAGOPEOO experj.Inents relevant to the assessment 
of upper atmospheric effects of rocket effluents. 

Approach: '. -

' < - <* :'-.'. - ,..._ 
Reduce and analyze .and summarize relevant.data from the.LAGOPEDO experiments, 
for si?s assessment.· 

Benefit: 

'· ·Provides inform~tion regard-ing .the nature :-and ·extent of iono~pheric holes 
-.• -- .. caused by m~l.;ti?le . launch . ~ocket emissions. . , . 
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TITLE ORGANIZATION · 
' j SPS Microwave Radiation Effects on 

the Ionosphere 
Los Alamos Scientific Laboratory 

AMOUNT 
$130;000 

WORK LOCATION 
Los Alamos, N.M. 

PROJECT SUMMARY 

Objective: 
~ 

Los Alamos, ··New Mexico · 

PRINCIPAL INVESTIGATOR 

L. Duncan 

, DURATION-AWARD DATA 

9 months- April 1, 1978 

CONTRACT NO. 
W7405-ENG-36 
LASL R-467 . 

Assesses the ability of RF ionospheric heating to produce thermal.runaway. 

Approach: 

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 ionospheric 
heating, and verifies predicted power density threshold. Defines sllbsequent 
information to modify guidelines for microwave power density in the ionosphere. 
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~ . :~ : l • 

; 
. l 

:.·.~; - -.,. . ,, ·. 

TITLE ·. · 
Effect:~. of :P,rope'uci~t EIDis:sions 
in the Upper Atmosphere 

:- :,ORGANIZATION 

AMOUNT 
$90,000 

WORK LOCATION 
Los Alamos, NM 

PROJECT SUMMARY 
Objective: 

~ ... ' -~ ! ; 

. 
·' ., t, ~ 

DURATION-AWARD DATA 
6 months - 4/78 

., .. 

. . ' 

Los Alamos Scientific Laboratory 
Los Alamos, New Mexico · · ' ·· 

PRINCIPAL INVESTIGATOR· : .• :· 
J. Zinn 

CONTRACl: ,NO,. 
LASL R-468 
W7405-ENG-36. ,. 

.. ,' 

Determine the effects of. exh~ust .from,. Heavy.,Lift.~~urich:V~hicles .on the 
ionosphere. 

Approach: 

Develop and use one-dime·nsionai 'and two-dlmensiorial computer codes to· 
investigate the. chemical effec;:ts' of' rocket e'xhaust:products <;m. the . 
ic;>nosphere., ·. · ... · · .... · · · · ' · .· · ·· .:. ·~ ~ · ~. · · · 

~ '.",, 

Benefit: · · 
' ,, ' : ,.l ~ ' -~. 1' 

Evaluates .long:-range effects . .of SPS construction activities on the ·iono­
sphere and on climate and terrestial communications. 
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. TITLE. 
.• t . • • 

SPS Magnetosphere and Ionosphere 
Heat~g .~acility 

. AMOUNT.· 

$58,000 

WORK LOCATION DURATION-AWARD DATA 
Houston, Texas 8 mos ~ 4.1. 78 

PROJECT SUMMARY 

Objective: 

ORGANIZATION 
Rice· university 
Houston, Texas 

PRINCIPAL INVESTIGATOR 

W.E. Gordon/R. Dyce 

. CONTRACT NO. 

ANL No. 31-109~38-4465 

Design.and determine engineering specifications for an ionosphere h~ating 
facility. 

Design physical experiments to assess the EMC of SPS. 

Approach: 

Provide detailed equipment specifications, and experimental program definition 
for ionosphere and magnetosphere heating tests utilizing the Arecibo, 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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nn.E 
··· SPS Magnetosphere and · · 
Ionosphere Heating.F~cility 

AMOUNT 

$33,000 

WORK LOCATION 

Boulder, co 

PROJECT SUMMARY. 

Object;ive~ 

DURATION-AWARD DATA 

8 mos. - 4.1.78 

ORGANlZAT ION 

. Dept. of Commerce In kt.' of 
Telecommunications Sciences 
Boulder, COS0302 

PRINCIPAL. INVESTIGATOR 

c. Rush/M.Ma 

CONTRACT NO. 
Interagency Agreement 
No. E'....(49-26)-104i 

Design and determine engineering specifications for an ionosphere heating 
facility. 

Design physical experiments to assess the EMC of SPS. 

Appro<?9h: 

Provide.·. detailed equipment .sp~cifications, and experimental program definition 
for•ionosphere 'arid magnetosphere heating tests·utilizing•the Arecibo, P.R.· 
fadiity. 

Benefit:· 

l. ·Provides detailed cost estimates for modification of testing facility. 

2. Identifies coop~rative testprogram for. Arecibo, P.R. and·Plattville, 
CO facilities. 
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ORGANIZATION 
Preliminary Assessment of Effects of 
Rocket Effluents in Troposphere Science Applications, .·Inc. 

Huntsville, Alabama 

AMOUNT 
$38, 812 

PRINCIPAL INVESTIGATOR 
Arnold Goldf ord 

WORK LOCATION·. DURATION-AWARD DATA CONTRACT NO, 
Huntsville, Alabama 5 mos. - 4.1. 78 ANL No.. :n-109-38-3764 

PROJECT SUMMARY 

Objective 

Prepare a preiiminary'ass~ssme~t of rocket propellants e~ftted into the 
troposphere, and t'he.ir impacts. ·Estimate rocket effluents including thermal 
energy and water release into the troposphere. 

Approach. 

L 

2. 

.3. 

4. 

5. 

6. 

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

. . . . .1 .! I 
Collect, review, and analyze data from past launches of expendable 
vehicles, and correlate data to the HLLV. 

Assess possi~le environmental. effects of ·HLLV. ,syftem confi,9urations.' 
including chemical and mechanical (acoustic) phenome~a. , , 

Estimate source ferns to be used in inadvertent weather modification 
··predictions. 

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

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. ·ORGANIZATION 
Study of Biological,andEcological Effects 
of the SPS MPTS on Behavior of Insects and 

-~other .. Terrestrial . Invertebrates 

University of California, 
·Davis. 

AMOUNT 
$42,-000 

DURATION-AWARD DATA 

'. 'r 

PRINCIPAL INVESTIGATOR . - - . 

N. Gary 

CONTRACT NO. 
.· ,,. . 

Davis, CA 6 months- July 1, 1978 ANL No. 31-10.9-38-4442 

.. 

PROJECT_;SUMMARY. 

Object! ve :· 

Study the biological and ecological effects of the SPS Microwave Power 
Transmission System (MPTS) radiation on insects and other· invertebrates. 

~pp roach: 

l. ~sign'eX,pe:rilnental facility to accoixunod.at~ observation hives, incul:>ators, 
experimental preparation, and anechoic chambers, and experimental controls, 
in an fuc:istinq microwave facility; ·· ·· "'· 

2. study survival, i'ongevity, orientation of flight beha\rior 1 foragfog 
behavi6r, ·and intra~oolony behavior of the European honey bee. 

t - T , - "< ' - • • 

Benefits: 

Assess and evaluate JiiicroWave:radiatiori:..- behavioral· effects on a ieconomically 
important faunal; $peci~s. ·· ·· · · ··· 

.. 

' .. 
' 

.. , 
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TITLE 
SPS RFI/EMI Interference 

AMOUNT 
FY 77 
FY 78 

$75,000 
$38,000 

WORK LOCATION 
Richland, Washington 

PROJECT.SUMMARY 
Objective: 

DURATION-AWARD DATA 

12 months - ~/77 

ORGANIZATION 
Battelle Memorial In~titute 
Pacific Northwest Laboratory 
Richland, Washington · -

PRINCIPAL INVESTIGATOR 
K. C, Davis 

CONTRACT NO. 
EY-76-C-06~1BJ·o 

·08132-81028 

Determine terrestrial, airborne, and space-borne comxnunications; navigation; 
ra.dar; radio astro'nomy; and other electronic systems affected by SP.s. 

Approach: 
\ 

1. List all electr~n~c systems and equipments that might be ad~~rse1y 
affected (RFI/EMI) by SPS operations .• 

2. Assess impact of SPS radiation on these systems. 

3. Evalµate devices and procedures for mitigating these impacts .• 

4. Identify information gaps and plan and initiate rese•rch to fill these 
voids. 

Benefit: 

An understanding of potential SPS RFI/EMI problems and the equipment and 
procedures for reducing these problems. 
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• - . ., : , ! -~ 0 . ~-,.' 

·"'·r. 

ENVIRONMENTAL ASSESSMENT STUDIES 

FY 1977 
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SPS · Preliminary ·'Environmental Assessment 

.AMOUNT. 

$140,000 

- ~ORK LOCATION DURAT·ION~AWARp_ QATA 
•:., -

Chicago, IL 9 months - 9/77 

PROJECT SUMMARY 
Objective: 

. . ~ -· -

ORGANIZATION 
Argonne National Laboratory 
9700·South Cass Avenue 
Argonne, IL 60799 

PRINCIPAL INVESTIGATOR 
s. Halverson 

... ·-. 

CONTRACl ·NO. 
189-ANL49576 

Complete a prelimi!lary Environmental Impact Assessment against criteria, 
guidelines, and s~andards that have been promulgated for SPS. 

Approach: 

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

2. Complete a preliminary environmental assessment as a function 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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TITLE 
• !I. .·~·· • 

·o~GANIZATION" "" ... 
·~ -

SPS Management Analysis and Control 
.·Argonne National· Iiaboratory 

9700 South. Cass Avenue ··: :. 
Argonne,. IL 60499 . 

AMOUNT 

$25,000 

WORK LOCATION· 
Chicago, IL· · 

PROJECT SUMMARY. 
Objective: 

~. ouRArroN:;;AwARo· hP.rA 
. . 

9 months - '9/77 

'PRINCIPAL INVESTIGATOR 

T. D. Wolsko 

CONTRACT NO.,' '" 
189-ANL4957G 

Develop and appiy control techniques to enable''poE to an~iyze the in~ny ,pro­
. gram variables.and.their.interactions for use.in.the Managemenj::.Process •. 

' -- - ·- . '· "'- . . , :. . . - .. 

Approach: 

·,- - - .- - - - . ., ... \ ··,:· -· 

.Complete management analysis, venture analysis; and SPS gvaluation Methodology, 
and produce decision trees for .the SPS. Concept Evaluation Program. . . 

- f,- ,, ... 
' '-~ . 

Benefit: 
-,_. 

Control techniques for. decision-ma.king and. for the d~~ei~pm~~t of 
recoriunendations. 
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TITLE 
SPS Guidelines and Criteria 

AMOUNT 
$50,000 

WORK LOCATION 
Chicago, IL 

f>RO.JECT SUMMARY 
Objective: 

DURATION-AWARD DATA 
12 months - 8/77 

ORGANIZATION 
Argonne National Laboratory 
9700 South Cass Avenue 
Argonne, IL 60499 

PRINCIPAL INVESTlGATOR 
T. D. Wolske 

L • • • 

CONTRACT NO. 
189-ANL49576 

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

Approach: 

1. Review existing environmental and socioeconomic guidelines, criteria 
and standards. 

2. Isolate existing guidelines, criteria and standards that are relevant 
to the development and evaluation of SPS concepts. 

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

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

Benefit: 

Guidelines and criteria to pe used during SPS Concept Definition and 
Evaluation. 
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TITLE . 
. .' 

SPS Effects .of Microwave .Radiation 

' 
·AMOUNT·.· 

$75,000 

WORK LOCATION 
Richland,· Washington 

.. PROJECT SUMMARY -

Objective: 

DURATION-AWARD DATA'·· 
12 months - 9/77 .. 

ORGANIZATION 
Battelle. Memorial Institute 
Pacific Northwest Laboratory 
Richland, Washington 

PRINCIPAL INVESTIGATOR 
R. D. Phillips 

CONTRACT NO. 
· EY.:.. 76-C:-06.:..1830 
08132-81028 

Evaluate effects of SPS micZ:o~ave'radiation .on public heal~h, env~ronment, 
and terrestrial ecology. 

Approach: 

1. 

2. 

3. 

Assess risks involved in ·exposure to microwave radiation. 

Identify-key-areas of unce,rtainty and gaps in cur,rent knowied9e. 

Plan and undertake research to fill these voids and to improve 
microwa~e- exposure· ·effects p~~diCtive. capability. 

4. Up-to-date predictions as feasible. 

Benefit: 
,"I 1· 

Improved microwave effects data base' upon which to base SPS concept 
definition and evaluation decisions. 
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TITLE 
SPS Atmospheric' Effect o~ Microwaves 

AMOUNT 
$75,000 

WORK LOCATION, DURATION-AWARD DATA 
Los Alamos, New '.Mexico 12 months - 9/77 

PROJECT SUMMARY 
Objective: 

ORGANIZATION 
Los Alamos Scientific Laboratory 
Los Alamos, New Mexico 

PRINCIPAL INVESTIGATOR 
John Zinn 

CONTRACT NO. 
W7405-ENG-36 
LASL D-511 

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

Approach: 

1. Determine effects of beam interactions with the· ionosphere and 
magnetosphere. 

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

3. Analyze these effects to determine impacts 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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SOCIETALASSESSMENT STUDIES 

FY 1978 
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·TITLE 
SPS Societal Assessment Program 
Coordination and Guidance 

AMOUNT 
$37,600 

ORGANIZAHON 
PRC Systems Sciences Co. 
7600 Old Springhouse Rd. 
McLean, VA 22102 

PRINCIPAL INVESTIGAlOR 
c. Bloomquist · 

WORK LOCATION 
Los Angeles, CA 

DURATION-AWARD .DATA 
5 mos. 6.1.78 

CONTRACT NO. 
E<r77-C-Ol-4024 

PROJECT SUMMARY 
Coordinate preparation of white papers and subsequent effects on key issues 
relating to the impact of the SPS on society. 

Approach 
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 subcontractors as required by DOE. 
4. Coordinateprogram pla~ with needs and goals of the DOE Societal Impact 

assessment and the NASA SPS conceptual development plan. 
5. Provi::le 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. 
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"TITLE 
Resources White Paper 

AMOUNT 
$15,090 

WORK LOCATION 

Los Angeles, CA 

PROJECT SUMMARY 

Objective 

·." ,,· 

ORGANIZAtiON 
Economic Con~ultants 
15615 castlewoods Drive 
Sherman Oaks; CA 91405 

. 

; I 

PRINCIPAL INVESTIGATOR 
: -f ••,-: 

Allan Kotin 

OURATlON-AWARD DATA CONTRACT ·tm~ 
EG-77•C- 01~4024 

4 ·mos. 6.1. 78 PRC PO#W40Bl 

Survey and sununarize study efforts to date which address SPS use of resources-­
land xnat~rials,. energy a~d identify. current needs. 

Appro~~J:1 ·· 
l. Assemble and analyze relevant literature including tentative and anticipated 

results from any studies in progress. 
·._' 

' 2. 

3. 

. '· 
Establish a list of questions ln the three categories (land, materials, 
energy)' that. must be addressed in . order to determine the societal impact 
of theSPS. 

Determine where ·UJ1answered questions exfat in each category and suggest an 
approach to address them. 

Benefit 
Provides a state of the art response to SPS - resources issues and .establishes 
an approach to further in-depth evaluation of· the problem. '•. , 

•.". ' < ~' . 
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TITLE 
Land use White Paper 

AMOUNT 
$16,460 

WORK LOCATION 
Houston, Texas 

PROJECT SUMMARY 

Objective 

ORGANIZATION 
Space Solar Power Research Program l,..,1 
Rice University 
Houston, Texas 77001 

PRINCIPAL INVESTIGATOR 
.James Blackburn 

DURATION-AWARD DATA 
4 mos. 6.1. 78 

CONTRACT NO. 
EG-77-C- 01-4024 
PRC PO# W4120 

'. 

Identify geographic locational criteria for rectenna siting, and make 
preliminary determination of potential rectenna area sites in support'of 
resource White Paper. 

Approach 
1. Develop a list of technical siting criteria influencing the location of 

rectenna sites based on the NASA Systems Definition Effort. 

2. Develop a list of locational crit~ria for rectenna sites based on 
potential socio-economic and environmental impacts. 

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

4. Provide a preliminary map of "eliglble areas" for rectenna sites within 
the u.s. based on the developed eligibility criteria. 

Benefit 
Preliminary de.termination of SPS land use requirements and development of a 
geographic technique to select sites, and a recommended approach to further 
study of the problem. 
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TITLE ORGANIZATION , · 
Federal Involvemen~,White Paper 

I ' •.., ~ • 4~• ;; • I ' '"· '.- ' <.- 1 

International Technical Services, Inc. 
2001 Jefferson Davis Highway , 

, , Arlington, VA, , 22202 

PRINCIPAL INVESTIGATOR,· 

$12,200 Henry G. Edler 

~,WORK ,LOCATION OURATION~AWARD DATA CONTRACT· -NO. 

Arlington, VA 4 months 6/1/78 ANL No: 31-109:....38_.:.:4397 

PROJECT SUMMARY 
Objective: 

. ; 

!, •• 

- .' ~ ·: .. 
Identify and ch.,.racterize the role of the federal government bodies in SPS 
development arid oi;>eration. 

Approach: 

I. IC~~ntify al~_.f~df\\fa~ 9~vernmept entities within. wh,ose purview: the SPS 
would lie and be,periodically reviewed • 

. . . 2 • . , qha~acter:~ze the. roles Pt these 1entitie,s • 
.... . ~ •• ~· .. ~"'' ··.·~. >#• • 

Develop a sequen,;ial .flow chart of go~ernmenta1 involve~ent: .th~t would 
' ~ndica;te inform~_tion flo": and ~crJti,cal patJ?,s.: of sov,ernmental a'ec.is.ion-: 
· making 'for an SPS de,velopment· program,,. should '01ie pe .J,rnplemerite~.. , 

. . - . ., ' . -~ "'- -

Benefit: 

;Preliminary' description of goveinrifental involvement 'In a'.~ op~r~tlonai SPS. 
!. ' • •,. ' . -.· ·~ ' - . ' ·,. , " , . ~ ' • ' 

' ' ~ ; ; 
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TITLE 
Impact of a Satellite Power System (SPS) 
on State ·and· tbcai' Regulations White Paper 

AMOUNT 
$8,060 

WORK LOCATION DURATION-AWARD DATA 

Los Angeles, CA 4 months - 6/1/78 

PROJECT SUMMARY 
Objective: 

ORGANIZATION 
Economic Consultants 
10960 Wilshire Boulevard ·· 
Los Angeles, CA · 90024 . 

PRINCIPAL INVESTIGATOR 
Allan Kotin 

CONTRACT·NO. 

EG-77-C-01-4024 
PRC PO# W4080 . 

Identifies th~ 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 resolve 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 .· ORGANIZATION 
Stephen Gorove 

International Agreements White Paper University of Mississippi Law Center 
··university, Miss.issi.ppi · 38677 . 

AMOUNT 
.... $15,,400 .. 

WORK LOCATION 
University, Miss. 

PROJECT .SUMMARY 

Objective 

PRINCIPAL INVESTIGATOR 
Stephen Gorove .. 

DURATION-AWARD DATA 
4 mos. 6.1.78 

CONTRACT NO~·· 
EG-77-C- 01-4024 

. PRC PO# .W4076 

Assess problems in obtaining agreements in geostationary orbit assignment, 
microwave frequency allocation, and microwave exposure standards. 

Approach 

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

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

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

Benefit· 
Develops a preliminary assessment of international agreements.that will be 
required for an SPS, and establishes a basis for further systematic study. 
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TITLE 

International Agreements White Paper 

ORGANIZATION 
Cad Q. Christo! 
1041 Anoka ~~ace 

AMOUNT 
.. $l6·~ soo 

WORK LOCATION. 
Los Angeles, CA 

PROJECT SUMMARY 

Pacific Palisades, CA 90270 ." 

DURATION-AWARD DATA 
4 mos. 6.1. 78 

PRINCIPAL INVESTIGATOR 
Carl Q. Christo! ~ .. - ... 

CONTRACT NO. 
EG-77~C-.Ol-4024 

PRC 1>0# W4Q8E5 

.. ,Objective . 
Assess problems in obtaining agreements on geostationary or~it. pssigntnents, 
microwave frequency allocations and microwave exposure standards. 

'·' . 
Approach 

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. Identify and make a preliminary evaluation of alternative strat;egies to 
facilitate obtaining the required.international agreements. 

3. Identify areas requiring additional study, and provide a r~commended 
approach. 

Benefit 
Develops a preliminary assessment of international agreements that ~ill be 
required for an SPS, and establishes a basis for further systematic study. 

t ' 
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TITLE 
Fi~ancial Management:scenario White Paper 

AMOUNT 
$13,792 

WORK LOCATION· 
Pleasanton, CA 

PROJECT SUMMARY 
Objective: 

DURATION-AWARD DATA 
4 months - 6/1/78 

ORGANIZATION 
Science Applications, Inc. 
80 Mission Drive · ' · 
Pleasanton, CA 94566 

PRINCIPAL INVESTIGAJOR 
J. Peter Vajk 

CONTRACT NO. 
EG;..77..:.c,..;Ql-4024 
PRC PO# W4078 

Assess the potential.feasibility and advantages of alternative SPS 
. financing and management ,sce~arios. , , 

Approach: 

1. Identify initial investment and cash ,flow capital requirements 
for SPScdevelopment and op~ration. 

2. Determine feasible alternative policies an,d orga~izations to 
provide this capital, including privat.,; institutions, joint i 

private and government, government-owed institutions, and the 
potential for international institutions to develop and ·operate 

. t;he $PS. 
. ; 

3. 
l i 

Determine feasible alternative management concepts consistent 
with the alternative financing arrangements and considerations 
of public acceptance. 

••• < 

4. Characterize the benefi~s .and disadvantages of each alternative 
and identify preferahle concepts under various possible scenarios 
for the socioeconomic conditions prevailing during the SPS imple­
mentation time frame. 

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

Benefit: 

Develops a preliminary appr~ach to alternative SPS financing and 
management strategies, and provides a basis for further study. 
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TITLE 
Finarlcial Management Scenarios 
White Paper#! 

AMOUNT' 
$13,aso 

ORGANIZATION 
Herbert E. Kierulff, Jr. 
776 Foxkirk Road. 
Glendale, CA 91206 

PRINCIPAL INVESTIGATOR 
Herbert E. Kierulff 

WORK LOCATlON 
Los Angeles, CA 

DURATION-AWARD DATA 
4 mos. 6.1.78 

CONTRACT NO. 
EG-71-C- 01-4024 
PRCPO #W4079 

PROJECT SUMMARY 

Objective. 'i 

Assess the potential' feasibil,.ity and advantages of alternative ·sPS fihancing 
and management scenarios. · 

Approach . 

1. Identify initial investment and c~sh flow capital requirements for SPS 
·development and operation. 

2. Determine feasible alternative policies and organizations to provide 
this capital, including private institutions joint private and government, 
government-owned institutions, .and the f>Otential for in~e:rnational in-
sti t~tions to, develop and operate the SPS. . 

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

4. Characterize the benefits and disadvantages of each alternative, and 
identify preferred concepts under various possible scenarios fof the 
socio~conoinic condi~ions prevailihg during the SPS implemeh:tation time 
frame. 

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

Benefit 
bevelops a preliminary approaqh to alternative SPS financing and.management 
strategies, and provides a basis for further study. 

j. . . '. ~ ' 
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TITLE ORGANIZATION 
International Organizations 
White Paper · 

International Technical Services·~ ~nc. 
2001 Jefferson Davis Highway 
Arlington, VA 22202 

AMOUNT PRINCIPAL .INVESTIGATOR 
$12,000. Henry G. Edler.· 

WORK LOCATION DURATION-AWARD DATA CONTRACT NO. 
. Arlington, VA 

PROJECT SUMMARY 
·objective: 

! . ·~ I 

-~- " t 

2 months - 4/15/78 

Identify (International) organ.izatiohal o~tiol'l;s for SPS financia'l 
development 'and management. 

~. J .. 

Approach: 
,R" 

T,: 

1. Ch~racterize the organizat~onal structur~s which ~ave been formed 
for purpbse~ similar to SP$ that might 1serve as a model for SPS 

1 

Organizat:f.c;>r\. . I . . . • . . 
1 

1 

2.. sur;,ey expert opini_oq as to the Jlllitability, posts ~pd ef{ect~veness 
of suc:Q orc:tanizationa1· structur~~-- . ' 

J. Provide ii. i:eport .including a critic.~1 comparison of _o~ganization.al 
sf.ructure~, and an,analys~s of the po~itica+~ enviropmenta:i and 

, economic issU:~s and impacts of sue~ organizational options; .in- .. 
pl.pding_j.nstitutional factors such as inter:pational law and tj.N~ 
~esolut:lons, · ·· 

~enefit: 

Preli.minary survey of SPS international organization~l-st~ctui~s"thaf 
wi:U ~nd will ·nqt work.· ' 
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TITLE 
Militatj :tinplications 

. White'Paper, · .· 

AMOUNT 
.. $10,000 

WORK LOCATIO.N 

McLean, VA 
; 

PROJECT SUMMARY 

Objective: 

DURATION-AWARD DATA 

4 mos. 6~ 1. ?a· 

ORGANIZATION . . 
PRC Energy Analysis ~o. 
7600 Old Springhouse Road 
McLean, VA 22102 

PRINCIPAL INVESTIGATOR. 

Claud Bain 

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

Detennine the role, if .any,.that the SPS has in the~u.S~·Militacy 
Posture, bQtl) offensively and defensively; with particular attention 
to SPS vulnerability. 

Approach: 

~. Investigate SPS potentialities as a weapon or other-supportive 
element of u.s. military preparedness. 

2. Determine the·potential impact:on international relations' of 
SPS tactical weapons capabilities. . · · 

3. Investigate. the relative Vulnerability of SPS to mil~tary action, 
terrorist attack, or sabotage.· 

4. Identify questions needing further study and develop'approaches 
that can be taken· ('l) without security clearance and (2) with 
security clearance. 

Benefit: 

Develops prelimin~:r;y description of the potential military.interest 
in SPS and system vulnerability. Identifies an approach to further 
study required to clarify the issues. 
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' ' u 
.~ITt.E · ORGANIZATION 

Mic:hael.J. Ozerq;ff 
537 Ocampo D:rive~ 

'' Military Implications 
· .. White ~aper . 

Pacific Palisades, CA . 90272 

AMOUNT. 
,(" 

·$11,980 
. ···" 

WORK LOCATION 

PROJECT SUMMARY 

-- ·Objective: 

''· 

PRINCIPAL INVESTIGATOR .. ,. 

- -Michael J. Ozez:off 

DURATION ,AWJ\RD DATE 

4 mos. 6.1.78 

CONTRACT ~q .... 
EG-77-C- 01-4024 .. 
PRC Po # l(412i 

Cha~acte~ize what role. t;.he SPS would have, .if .any~ ·in· the! u~s. 
military posture, both offensively and defensively; .with''partictilar 
attention to SPS vulnerability. · - :·• 

Approach:· 

· 1: •'; .. Investigate SPS pot~ntialities. as a -weapon or other S'Uppc>rti ve 
element of u.s. military -preparedness~ .. . -

2. petet:mi.ne ·:tl:l~ potential impact on .international relations of 
tactical wea~n capability. · · 

3 •. Invest~gate the-relative .wlne:t:ability .of.SPS to military 
actibn," terrorist attack or sabotage. 

.): .. 

4,.· .. Ide11t;.i;fy _, questions needing _further study ~nd develop· approaches 
that' can -be ta:ken (1) without' security clearance•; arid (2)''Witli 
security clearance. .~;: 

Benefit: ; ... ~ .. 

Develops'preliminary description of the potential military interest in 
SPS, and system vulnerability •. -Identifies an approach to further study 
required. to clarify tbe issues .. '. .1 .. , '. .. :. · • · 

- '' ~ 
,.;_. •'. " .. 
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TITLE ORGANIZATION -· 
Relocation:of Industry and Population 
White Paper . 

Argonne National Laborat9ry 
97DO South Cass Avenue · · · 
Argonne, IL 60439 

AMOUNT 
$10,000 

WORK LOCATION 
Argonne, IL 

PROJECT SUMMARY 
Objective: 

DURATION-AWARD DATA 

4 months - 6/1/78 

PRINCIPAL INVESTIGATOR 
- . - . ' 

Thomas Baldwin 

CONTRACT NO. 
'·. 

189-ANL49576 

,i 

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 •. ~stablish bases for

1
further study. 

Approach: 

1. Perform literature review and determine the impacts of SP? large 
energy source on the distribution of.industry and population. 

I 

,:i_ .· 

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

3. Identi~y the approach to addi~ional study. 

Benefit: 

Develops a preliminary demographic assessment of the SPS and provides 
an approach to further systematic study of ~he problems. 

94 



. . u 
TITLE ORGANIZATION 

Centralization of Electrical Power Center for Policy Process 
· White Paper · 1755°Massachusetts Ave. N.W. 

Washington; ·D.c. 20036 

AMOUNT · 
$10,525 

PRINCIPAL. INVESTIGATOR 
John Naisbitt 

. ,...,,.,"';.-.·· -

WORK LOCATION .,, 

Washington I>.c. 
DURATION-AWARD DATA 

4 mos. 6.1.78 

CONTRACT NO. 
EG-77-C- 01-4024 
PRC P.O •.. #W4125 

PROJECT SUMMARY 
Objective: 

Establish the relationship and influence of SPS centralized electrical 
pc)wer source would have on'Society. 

Approach: 

l. survey· ·recent SPS ahd related work. 

2. ,. Characterize the trends toWard Centralization (decentralization) I 
'' ' 

the public reaction to these trends and estimate the anticipated 
public response to an SPS. ·· ·' 

3. Detennlfie area~ requiring further ··stUdy'and recOilllnend an approach 
to aceompl.ishing these studie's •• ' ' ' • ' 

Ben~fits: ' · 
'; 

Develops a preliminary assessment of the SPS Centralization issue, 
cllaracterizes.·'t:tie probable pttblic response, and defines a basiS and 
approach to further systematic study •. ·· · 

} 

.. .. ' · .. 
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TITLE ORGANIZATION 
Public Acceptance Environmental Resource Group 

6380 Wilshire Boulevard 
Los Angeles, Ca. 90048 ..... ,,,_ ,._., ~· > '.,, •• &· 

AMOUNT. PRINCIPAL INVESTIGATOR 

--~--$_1_1_ .. ,._.9_.s_ .. ~ ___ .. _._,,_ . ..:..·"....:'......:..·, _ . .;___:_:._ ___ ;___;__ ___ A_r_r..;.1..;.·,f!!_B_a_c_hr_a_c_h_;_··-··-· ..:..'....; .· .-'--'-~""---·~· ....... 
... .. 

WORK LOCATION 
Los Angeles, Ca. 

PROJECT SUMMARY' 

Objective: 

DURATION,;.AWARD DATA 
4 mos. 6.1. 78 

. 
CONTRACT.NO. 
EG-77-C- 01-4024 
PRC P.O. # W4077 

. Develop a prelinli~ary perspecti,;.e of the pUblic acceptability 6tt.h~ 
SPS Concept, and the means to monitor it. 

Approach: /· · . : · 

1. Identify and characterize primary SPS characteristics that would 
impact the·"quality of life", and establishrtlethodologies for . 

. evaluating the public (national and international) balancing of 
tl'le potential benefits and disadvantages. 

2. Evaluate initial views of relatively informed public interest 
('activist) groups, as well as studies by .social· sci~nti·sts. · 

3. Identify the specific potential SPS benefits and disadvantages 
that are likely to be critical to public acceptance. · 

4. Develop· a method f-0r determining and influencing public accept ... 
ance of the SPS as a function of time. Recommend additional 
studies whichwould'clarify this issue. 

Benefit: 

Develops a.preliminary assessment of public acceptance, and defines 

~ :~ ' i . ... 

, \; l .... , ' 

an approach to furtlier systematic study. · · · ·· 
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TITLE 
Student Involvement·in SPS 
White Paper 

AMOUNT 
$9,447 

wORK LO'cATION 

OR~NIZATION Forum for the 
Advancement of Students in Science & ~echnoloqy, Inc. 
2030 MSt. NW, Suite 402 
Washington, D. c. 20036 

r ' ' • • • 

PRINCIPAL INVESTIGATOR 
. >t.' . '". ' 

Leonard David 

DURATION-AWARD DATA CONTRACT NO. 
EG-77•C-Ol-4024., 

washington, D. c. 4 months - 6/1/78 PRC PO# W4130 

PROJECT S~RY 
objective: 

••. , l' 

'! ',f. 

l. Identify a methodology to communicate information to the college 
community, regarding the concept and implications of SPS. 

' ·• .. - ~ ! ' , '. " ' i ., •. '. 

2. Investigate mode.ls and methods of .conflict management which can 
be applied to t.he .d.issemination .of SPS information,. . . " . 

ApProach: 

1. Survey exist,ing ~echanisms successful in disseminating information to 
the college community. 

·2. 

3. 

4. 

' 
Consult with comm.unic~tion specialists, st.udent program directors, .. 
students active in campus programs as to the effectiveness of various 
communicat,ions methods to disseminate .informati.on PR the SPS concept. 

. . 
Identify potential use of student networks and dire.ct mail lists.,. 

Determine methodologies for incorporating SPS into· the educational. 
curriculum. 

5. · Conduct literature search on confl:i:c:t.management ,for models wh~ch . , 
can be applied to the SPS, and identify models that have proven to 
be. successful. 

Benefit: 

Deveiops a preliminary determination of models and methodologies of 
disseminating information on SPS to the college community, and possible 
conflict management models to reduce polarization of models. Acts as 
basis for further study. 
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TITLE 
comparativ~ Assessment .Methodoi.ogy 

AMOUNT . 
FY 10 $ 1s~oo·o· 

FY 79 $1,0Q ,0,00 (Est.) 

WORK LOCATION DURATION-AWARD DATA 
- - -»· 

Argonne, IL 18 months 4/1/78 

.PROJECT SUMMARY 

ORGANIZATION 
· ·'·'Argonne National Laboratory 

9700:SouthCass Avenue 
Argonne, IL 60439 

PRINCIPAL lNVESTIGATOR 
T. Wolsko 

CONTRACT NO. 

189-ANL49576· 

Develop comparative methodologies that clarify decision-making regarding SPS 
and alternative energy generation systems. 

Approach: 

l:·· Revi.e~· and'e;faluate'current and hj.storical comparative methodologies. 

2. Identify me);~ods .for maklng, c~~ariso~~ within the .framework . of the 
SPS Evaluatfi:m·program~ · 

3. Develop a direct cost comparison methodology (preliminary methodology). 
' 

<t Develop" ·a'. :iiae-by-,side ~~thodology .. f<:>r m~ing .. pominal comparisons 
C interim methodology). · · 

5. Develop scenario dependent methodology (alternative futures) for making 
total social cost comparisons. 

6, Identify the comparative impact measurements of key stockholders 
(interest groups, etc.) through workshops and direct solicitation. 

7 •. Combine stockholders criteria and historical kncmledge to develop srs 
comparative methodology. 

Benefit: 

This study will provide methodologies for making co~p~J'.,ative assci:;smm1ts 
that are technically based, and sensitive to the measurement criteria 
used by stockholders. 
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TITLE ORGANIZATION 
Argonne National,Laboratory 

Comparative Data Base 
i :, ·' ~ ' > ., 

' ' 

·· 9700 So. ~<:ass ~Avenue· 
,Argonne,. IL 60439 

' . 
··k··.·, 

AMOUNT'.FY,78 $50,ooo 
FY 79 $100,000 (Est.) 

. FY. BO. $150, 000. (Est.) 
PRINCIPAL INVESTIGATOR . 

' ~ ..;. 

WORK LOCA n'oN ' ' DURATION-AWARD DATA CONTRACT HO. 
Argonne, ;IL 24 mos. 4.1. 78 . · · 189-ANL49576 · 

PROJECT SUMMARY 

Objective 

Develop comparative data on critical environmental.and social issues. 

Approa'ch 
'i 

1. Perform literature search ori critical issue and non-critical i.s~ue ~reas. 
2. oevelop 'problem' definition papers on critical issues. ' ' ' 
3. Conduct colliquium in critical issue areas to gather")udgemenfs:.of the 

experts.· ' ' , ·· 
4. Prepare research papers on critical comparative issues. 
s. ~~tegrate ~ritical issue data into the comparative asses~ments. 

Benefit 

Develop a data source which will be used to determine comparative assessment 
of the SPS on critical environmental and social issues. 
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··TITLE .. : . - . 

. . ' FY 78 ~100 000 AMOUNT ··. . · · " '· 
?:'' ·.' FY/19' $l.001.pop:: (Est.) 

FY 80 $ 50, 000. :~Est. ) 

,:ORGANIZATION 
Argonne National Laboratory 
9700.:Soi Cass Avenue . • 
Argonne, IL 60439 

PRINCIPAL INVESTIGATOR. · . . . . -

... WORK L~~AT°~9~. '..;-:. , 1 . DURATION~AWARD DATA 
~ 1 :·, . t~··' .•· ~·,' •• ! 

CONTRACT 'NO~ ' 
; l"t;'' i• . t , ··_J 

Argonne,·: IL/TBD 
.. ·-· i 

22.mos.f 4.1.78 .. 
! ~ • ' • 

l89-ANL49576 . . . . ~ ::.. . ': .. 

PROJECT SUMMARY 

Objective 
Develop data on alternative.'· 

Appr6adh•·«' "• ···? ... , '· '·. :• '· ":· . ,. :.•. ; ·i , ... ·' 

1. Survey existing data that has been gathered by DOE, DOE contractors, 
i :.·:, , •. 

" . , . . and other studies ' on ·al terna ti ve energy systems•· 
~. Identify da,ta" gaps no~, c~ve~ed .bY previO\lS s~udies~ .• ,. • . . . , 

''1'3. <.Develop ·new d,~~~ .~o .J?~o~~d•'(!iew .i~f.()Jll\a~~~~, ,.of 1:~prov~ '.exi~~i.ncj informa-
.. : tion as required~ : · · ·. ~ . .., · · · · · · ·, · · · · · · · · · ·~· .... : i · .· • . •· • 

4~ :·Det~fmi~~' the ~quaiit~. of data' and ,·data'so~rces '<'u'nce'rtaint:yf: , , 

Benefit 
Pevelops data bri~aiti~n~ti~e en~rgy :~;yst~~ £6t"input :to ·~o~~at~ti:Ve 

' ·. ... l' _',-'!;' 

:assessmen'f:s. ... _.,,_. 

!., ' ·~- ~- • 



TITLE 

Comparative A~sessments 

FY,78 $],00,000 
AMOUNT FY 79 $200,000 (Est.) 

FY 80 $200,000 (Est.) 

WORK LOCATION 
Argonne,·IL 

PROJECT SUMMARY 
Objective 

J 

DURATION-AWARD DATA 
26 mos. 4.1. 7S 

ORGANIZATION 
ArgonneNational.Laborau,:>ry 
9700 So. Cass Avenue 
Argonne, IL 60439 

. 
PRINCIPAL INVESTIGATOR 
T. WolSko 

CONTRACT NO. 
189..:.ANL4957p 

Provide comparative assessments on the environmental, social, economic;; 
and technical costs, risks, and uncertainties for.SPSand alternative·_ 
energy supply systems. 

Approach 
f. Develop a direct cost comparison of ~PS arid alternative, energy supply 

systems. 
2. Develop a side.,.:qy-sideanalysis that makes nominal systems comparisons 
3. Develop a scenario dependent analysis that assesses total social cost 

comparisons based on alternative futures. 

Benefit 
The Comparative Assessment will provide a comparative perspective on envir­
onmental, social, economic, and technical costs, risks and urcertairities 
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·u~iiity Integration 

AMOUNT 
$60,000 

WORK LOCATION 
Argonne, IL· and 
Chicago, IL 

PROJECT SUMMARY 

Objective 

ORGANIZATION. 
Harza Engineering and Argonne National Laboratory 
Chicago, IL 9700 So. Cass Avenue 

Argonne, IL 60439 

I . 

DURATION-AWARD DATA 
' " . i . 

. 6 mos. 4. 1. 78 · 

PRINCIPAL INVESTfGATOR 
K. Hub. 

CONTRACT.NO. 
l89-ANL49576 
ANL No. 31-109-.38-4142 . 

Determine the problems of SPS integration into uti1:ity systems. 

Approach 
1. characterize utility systems that might employ the SPS technology .• · 
2. Assess SPS enerqy ipteqration problems, incluQing system reliability, 

system stability, reserve'margin requirements, system performance; . 
transmission. and distribution. · · · 

3. Assess SPS maximum ma:rket penetration rates,, based .. on system const~aints, 
unit.size aDd other parameters. . 

Benefit 
Develop a perspective of energy system integration problems that would · 
acqQinpany SPS energy technol~/interadtion. · · · · 

, ' ! '" 
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CPMPARATIVE ASSESSMENT 

FY 1977 
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TITLE 
SPS Comparative Assessment Methodology 

AMOUNT 
$20,000 

. WORK LOCATION 
Chicago, IL 

PROJECT SUMMARY 
Objective: 

DURATION-AWARD DATA 
8 months - 9/77 

ORGANIZATION 
Argonne National Laboratory 
9700 South Cass Avenue 
Argonne, IL ·60499 

PRINCIPAL INVESTIGATOR 
T. D. Wolsko 

CONTRACT NO • 
189-ANL49576 

Develop a methodology by which the total social cost of SPS.may be compared 
to that of other energy alternatives. 

·Approach: 

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

2. Define a preliminary comparative assessment methodology for use in 
conducting the SPS Environmental Assessment. 

3. Update SPS comparati~e assessment methodology as appropriate during 
the evaluation program. 

Benefit: 

A tool based on the latest available information and current procedures/ 
practices that will allow a detailed and comprehensive assessment of the 
SPS to alternate systems. 
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