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FOREWORD 

THE QUARTERLY REVIEW FOR THE WIND ENERGY SYSTEMS (WES) PRO­

GRAM IS A VISUAL PRESENTATION PREPARED BY THE SOLAR ENERGY 

RESEARCH INSTITUTE (SERI) AS AN OVERVIEW OF THE EFFORTS IN 

THE PROGRAM· THIS QUARTERLY REVIEW IS DELIVERED TO FULFILL 

SERl's ANNUAL OPERATING PLAN (AOP) REPORTING REQUIREMENTS· 

THE REVIEW PRESENTS THE OBJECTIVESJ ACCOMPLISHMENTSJ ACTIV­

ITIESJ AND OUTPUTS OF EACH OF THE TASKS IN THE WES PROGRAM· 

DISTRIBUTION OF THIS REPORT IS LIMITED TO THOSE DIRECTLY 

INVOLVED IN THIS PROJECT AS DEFINED BY DOE. THE REVIEW IS 

PREPARED FOR DOE BY THE STAFF OF THE SOLAR ENERGY RESEARCH 

INSTITUTEJ A DIVISION OF THE MIDWEST RESEARCH INSTITUTE 

<MRI> UNDER CONTRACT No. EG-77-C-Ol-4042· 
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JUNE 4J 1979 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

APPROVED FOR: 

REPORT No. 
DATE: 

PROGRAM: 

TASK: 

CONTRACT: 

START DATE: 

COMPLETION DATE: 

CONTRACTOR: 

SOLAR ENERGY RESEARCH INSTITUTE 

....... -?JI'~ . ---

SERl/PR-35-291 

JUNE 1979 

WIND ENERGY SYSTEMS 

3520 

EG-77-C-Ol-4042 

OCTOBER 1978 

CONTINUOUS 

SOLAR ENERGY RESEARCH INSTITUTE 

1536 COLE BOULEVARD 

GOLDEN~ COLORADO 80401 

MELVIN K- SIMMONS 

ASSISTANT DIRECTOR 

ANALYSIS DIVISION 

BRANCH CHIEF 

SYSTEMS ANALYSIS 

IRWIN E. VAS 

PROGRAM COORDINATOR 

I II 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

AGENDA 

PROGRAM OVERVIEW 

WIND ENERGY INNOVATIVE SYSTEMS 

COST ESTIMATING AND ENGINEERING ANALYSIS 

OF INNOVATIVE WECS 

UTILITY ANALYTICAL MODELING 

ECONOMICS OF SWECS TIED TO 

UTILITIES 

LIABILITY ISSUES ASSOCIATED WITH 

SMALL WIND SYSTEMS 

ENVIRONMENTAL IMPACT AssESSEMENT 

FOR SMALL SYSTEMS 

IV 

1. E. VAS 

1. E. VAS 

R. McCONNELL 

D. PERCIVAL 

M. EDESSES 

(PRESENTED BY 

D. PERCIVAL) 

R. 0DLAND 

K- LAWRENCE 

(PRESENTED BY 

CARL STROJAN) 

PAGE 

1 

25 

87 

107 

119 

129 

139 

PR-291 
JUNE 4., 1979 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

PROGRAM OVERVIEW 

IRWIN E. VAS 

A TOTAL OF SEVEN TASKS ARE CURRENTLY IDENTIFIED IN THE WIND 

ENERGY SYSTEM PROGRAM AREA 3 

Two ADDITIONAL WIND ENERGY RELATED TASKS ARE CARRIED OUT IN 

OTHER PROGRAM AREAS 

1 
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WIND ENERGY RELATED TASKS 
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Utility Economics of I 
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I Analysis I I 
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Odland Lawrence Hulstrom Weis 

1Basic and Applied Research - (Program Area 14) 
2 
Commercialization Activities - (Program Area 18) 
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WIND ENERGY INNOVATIVE SYSTEMS 

OBJECTIVE 

PR-291 
JUNE 4.1 1979 

DETERMINE TECHNICAL AND ECONOMIC FEASIBILITY OF INNOVATIVE WIND ENERGY SYSTEMS 

ACCOMPLISHMENTS 

RELEASED RFP RH-9-8005 ENTITLED "ADVANCED AND INNOVATIVE WIND ENERGY CONCEPT 

DEVELOPMENT" AND RECEIVED 37 RESPONSES 

AWARDED SIX CONTRACTS IN RESPONSE TO RFP RH-9-8003 ENTITLED "GENERIC STUDIES OF 

WIND ENERGY SYSTEMS" 

AWARDED A CONTRACT TO UNIVERSITY OF DAYTON RESEARCH INSTITUTE ON "ELECTROFLUID 

DYNAMIC WIND GENERATOR STUDY" FOR $117K 

RECEIVED MANAGEMENT RESPONSIBILITIES FOR THE RENEWAL CONTRACT WITH SOUTH DAKOTA 

SCHOOL OF MINES AND TECHNOLOGY ENTITLED "ENERGY FROM HUMID AIR" FOR $69K 
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PLANNED ACTIVITIES 

COMPLETE CONTRACT NEGOTIATIONS FOR THE "DAWT",, AND "AEROSOL GENERATOR" 

PR-291 
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COMPLETE EVALUATION FOR THE RFP ON "ADVANCED AND INNOVATIVE WIND ENERGY CONCEPT 

DEVELOPMENT" 

CONDUCT WEIS CONFERENCE 

REVIEW DRAFT FINAL REPORTS 

OUTPUT 

DEVELOPMENT OF ADVANCED WIND SYSTEMS THAT HAVE THE POTENTIAL OF BEING COST 

COMPETITIVE WITH CONVENTIONAL SYSTEMS 

TECHNICAL REPORTS ON THE INNOVATIVE R&D STUDIES 

TECHNICAL AND PROGRAMMATIC SUPPORT OF THE FEDERAL WIND ENERGY PROGRAM 

5 



COST ESTIMATING AND ENGINEERING ANALYSIS OF INNOVATIVE WECS 

OBJECTIVE 

ESTIMATE THE COST OF ENERGY PRODUCED BY INNOVATIVE WECS 

ACCOMPLISHMENTS 

PR-291 
JUNE 4., 1979 

REQUESTED PROPOSALS FOR A LOW BUDGET ($10K) SHORT TERM (6 WEEKS) DEVELOPMENT OF 

A METHODOLOGY FOR ESTIMATING COST OF ENERGY FOR INNOVATIVE SYSTEMS IN THEIR 

CONCEPT STAGE 

CONTRACT GIVEN 

METHODOLOGY FOR 

GRUMMAN DAWT 

TO SCIENCE APPLICATIONS, INC· FOR DEVELOPMENT OF A SCREENING 

INNOVATIVE WECS AND APPLICATION OF THE METHODOLOGY TO THE 

COMPLETED DRAFT REPORT ENTITLED "A GENERAL RELIABILITY AND SAFETY METHODOLOGY 

AND ITS APPLICATION TO WIND ENERGY CONVERSION SYSTEMS" 
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PLANNED ACTIVITIES 

REVIEW AND REQUEST REVIEWS OF SCREENING METHODOLOGY FOR INNOVATIVE WECS 

REQUEST REVIEWS OF RELIABILITY AND SAFETY METHODOLOGY REPORT 

PR-291 
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BEGIN EXPLORATORY SUBCONTRACT ON DETAILS OF COSTS OF DEVELOPMENT PHASE IN WEIS 

LI FE CYCLE 

OUTPUT 

TECHNICAL REPORT DESCRIBING A METHODOLOGY FOR EVALUATING AN INNOVATIVE WEC's 

RELIABILITY AND SAFETY AND ITS ASSOCIATED OPERATION AND MAINTENANCE COSTS 

TECHNICAL REPORT DESCRIBING A METHODOLOGY FOR ESTIMATING THE COST OF ENERGY OF 

INNOVATIVE WECS IN THEIR CONCEPT PHASE 

TECHNICAL REPORT ESTIMATING THE IMPACT OF DEVELOPMENT COSTS ON THE LIFE CYCLE 

COSTS OF INNOVATIVE WECS 

.7 



UTILITY ANALYTICAL MODELING 

OBJECTIVE 

PR-291 
JUNE 4.1 1979 

ESTABLISH THE CAPABILITY TO REPRESENT WIND-DERIVED GENERATION IN ELECTRIC 

UTILITY GENERATION PLANNING MODELS SO THAT THE ECONOMIC VALUE OF THE WECS OPTION 
MAY BE EXAMINED 

APPROACH 

PROCURE ESTABLISHED UTILITY GENERATION PLANNING MODELS 

DEVELOP METH ODO LOGY FOR WECS RE PRESENTATION AND INTEGRATE IT INTO THE UTILITY 

MODELS 
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ACCOMPLISHMENTS 

UTILITY MODELS: 

PR-291 
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VERIFIED THAT SELECTED PROGRAM PROMOD MAY BE USED IN WECS VALUE 

DETERMINATION 

PURCHASE REQUEST FOR PROMOD ISSUED FOR USE ON TYMSHARE 

DRAFT REPORT "PRODUCTION COST MODEL EVALUATION" COMPLETED 

REVIEWED INFORMATION ON UTILITY EXPANSION PLANNING MODELS 

WECS REPRESENTATIONS: 

AVAILABLE WRITTEN DOCUMENTATION REVIEWED 

COMPUTER TAPES WITH JBf MODELS RECEIVED AND VERIFICATION OF INCLUDED CASES 

BEGUN 

TAPES OF STONE & WEBSTER AND G.E./EPRI PROGRAMS REQUESTED 

9 



PLANNED ACTIVITIES 

FINALIZE REPORT ON UTILITY PRODUCTION COST MODEL EVALUATIONS 

BEGIN TRAINING ON PROMOD 

PR-291 
JUNE 4) 1979 

COMPLETE INSTALLATION AND BEGIN TESTING OF JBF) STONE & WEBSTER AND GENERAL 

ELECTRIC WIND MODELS· ALSO BEGIN TESTING OF BOEING'S SIMWEST 

REQUEST A UTILITY EXPANSION PLANNING TOOL 

10 
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OUTPUT 

REPORT ON UTILITY PRODUCTION COST MODEL EVALUATIONS 

REPORT ON METHODOLOGY AND USERS MANUAL FOR THE WECS REPRESENTATION 
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UTILITY PLANNING MODELS INCORPORATING WECS SUCH THAT DOE/SERI STUDIES MAY BE 

PERFORMED 

11 



ECONOMICS OF SWECS TIED TO THE UTILITY GRID 

OBJECTIVE 
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PERFORM ANALYSES IN CERTAIN UNRESOLVED PROBLEM AREAS PERTAINING TO THE 

INTERCONNECTION OF SWECS WITH THE UTILITY GRID 

INVESTIGATIONS ARE TO COMPLEMENT AND BE co-ORDINATED WITH "WECS FOR RECS" TASK 

BEING PERFORMED BY RSSGJ INC· 

THIS REPRESENTS A CHANGE IN DIRECTION FOR THIS TASK AS COMPARED WITH STATUS AT 

LAST QUARTERLY REPORT; 

AccoMPLISHMENTs 

DISCUSSIONSJ RESEARCH OF PRIOR STUDIESJ AND REVIEW OF WECS FOR RECS PROPOSAL 

PROMPTED REDIRECTION OF TASK EFFORT INTO THE FOLLOWING AREAS: 

ASSESSMENT OF VALUE OF ELECTRICITY SUPPLIED FROM GRID TO SWECS USER AS BAcK­

UPJ VERSUS VALUE OF ELECTRICITY SUPPLIED FROM SWECS TO GRID AS OVERFLOW 

STUDY OF SENSITIVITY OF DEMAND AND ENERGY COSTS TO WIND-LOAD CORRELATION 

12 
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PLANNED ACTIVITIES 

PR-291 
JUNE 4., 1979 

RESEARCH AND IF NECESSARY DERIVE NEW METHODS FOR ASSESSING THE VALUE OF "BUY­

BACK" VS· 11 BACK-uP" ELECTRICITY 

TEST ANALYTICALLY AND., TO THE EXTENT POSSIBLE., EMPIRICALLY., THE SENSITIVITY OF 

DEMAND AND ENERGY COSTS TO DEGREES OF CORRELATION BETWEEN WIND ANll LOAD 

OUTPUT 

REPORT OR REPORTS DESCRIBING METHODS USED AND SAMPLE RESULTS 

13 



LIABILITY ISSUES ASSOCIATED WITH SMALL SYSTEMS 

OBJECTIVE 
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PROVIDE POLICY OPTIONS TO ASSURE THAT LIABILITY ISSUES ASSOCIATEU WITH SMALL 

WIND SYSTEMS DO NOT IMPEDE THE INCREASED USE OF SUCH SYSTEMS 

ACCOMPLISHMENTS 

INITIATED LITERATURE SEARCH OF MATERIAL RELATING TO LEGAL AND SAFETY ISSUES AND 

LEGAL RESEARCH ON LIABILITY ISSUES 

COMPLETED INITIAL RESEARCH ON LEGAL ISSUES OF SMALL WIND SYSTEMS 

14 
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PLANNED ACTIVITIES 

COMPLETE ISSUE PAPER ON THE LIABILITY ISSUES 

INITIATE THE DEVELOPMENT AND ANALYSIS OF POLICY ALTERNATIVES 

OUTPUT 

WORKING PAPER ON POLICY ALTERNATIVES 
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REPORT SUMMARIZING LEGAL ISSUES,, POSSIBLE ALTERNATIVES FOR ADDRESSING THESE 

ISSUES AND AN INTEGRATED SET OF POLICY ALTERNATIVES· THE POLICY ALTERNATIVES 

WILL BE USEFUL TO DOE,, WIND SYSTEMS INDUSTRY AND OTHERS INVOLVED IN WIND ENERGY 

15 



ENVIRONMENTAL IMPACT ASSESSMENT FOR SMALL SYSTEMS 

OBJECTIVE 
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IDENTIFY AND ANALYZE THE LIFE-CYCLE ENVIRONMENTAL IMPACTS ASSOCIATED WITH 

DEPLOYING SMALL (LESS THAN 100 KW) UTILITY CONNECTED AND NON-UTILITY CONNECTED 

WECSJ WITH AND WITHOUT ENERGY STORAGE SUBSYSTEMS 

ACCOMPLISHMENTS 

REVISED TASK PLAN TO INCORPORATE DOE COMMENTS EXPRESSED AT THE PREVIOUS 

QUARTERLY REVIEW 

PERFORMED TWO COMPUTER LITERATURE SEARCHS ON ENVIRONMENTAL EFFECTS OF WIND 

SYSTEMS AND INITIATED TABULATION OF POTENTIAL HEALTH AND ECOLOGICAL EFFECTS DATA 

INITIATED DEFINITION OF SWECS DESIGNS AND DEPLOYMENT OPTIONS TO BE ASSESSED 

ISSUED SUBCONTRACT TO THE UNIVERSITY OF MICHIGAN RADIATION LABORATORY FOR 

PREPARATION OF COLOR VIDEOCASSETTE ON POTENTIAL INTERFERENCE BY THE BLOCK ISLAND 

WTG 

16 
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PLANNED ACTIVITIES 

PR-291 
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CONTACT CONTRACTORS WITH SMALL MACHINE EXPERIENCE TO DETERMINE ENVIRONMENTAL 

PROBLEMS 

DEFINE WIND SYSTEMS FOR DETAILED STUDY AND APPROPRIATE STORAGE SUBSYSTEMS; MAKE 

FINAL SELECTION OF DEPLOYMENT OPTIONS 

MAKE SELECTED WECS ON-SITE VISITS TO COLLECT MOST RECENT ECOLOGICAL AND HEALTH 

RISK INFORMATION 

COLLECT AND SYNTHESIZE ENVIRONMENTAL IMPACT DATA FOR SELECTED WI ND SYSTEMS AND 

ENERGY STORAGE SUBSYSTEMS 

17 



OUTPUT 

PR-291 
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A 15 MINUTE COLOR VIDEOCASSETTE WHICH PRESENTS POTENTIAL TV INTERFERENCE BY THE 

BLOCK ISLAND WTG 

INTERIM REPORT SUMMARIZING THE POTENTIAL HEALTH RISKS OF THE SWECS AND STORAGE 

SYSTEMS SELECTED 

FINAL REPORT WHICH PRESENTS AN ANALYSIS OF THE POTENTIAL HEALTH AND ECOLOGICAL 

EFFECTS OF SWECS FOR EACH LIFE-CYCLE PHASE (SYSTEM FABRICATION THROUGH 

DECOMMISSION) 

AN EVALUATION OF THE CURRENT STATUS OF ENVIRONMENTAL EFFECTS RESEARCH AND 

RECOMMENDATION OF ADDITIONAL RESEARCH NEEDS 
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PLANNING 

OBJECTIVES 
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DEVELOP PLANS AND COORDINATE THE EFFORTS OF SERI WIND ENERGY SYSTEMS PROGRAM 

PROVIDE SERI SUPPORT OF THE FEDERAL WIND ENERGY PROGRAM 

ACCOMPLISHMENTS 

COMPLETED DRAFT TASK DESCRIPTIONS FOR RESEARCH AND ANALYSIS ELEMENT OF FEDERAL 

WIND ENERGY PROGRAM 

SUPPORTED WIND SYSTEMS BRANCH IN PLANNING AND BUDGET EXERCISES 

19 
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PLANNED ACTIVITIES I 
I 

COMPLETE SERI INSTITUTIONAL PLAN FOR WIND ACTIVITIES 

I 
COMPLETE SERI ANNUAL OPERATING PLAN <AOP) FOR FY80 

I 
DEVELOP TASK PLANS FOR FY80 AND FY81 FOR WSB 
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Mil es tones 

Tasks 

Wind Energy Innovative Systems 

Cost Estimating and Engineering Analysis 
of Innovative WECS 

Utility Analytical Modeling 

Economics of Small Systems Tied to 
Utilities 

Liability Associated with Small Systems 
Environmental Analysis of SWECS 
Planning 

1. AwarJ of generic study contracts 
2. k~P released on R & D studies 
3. Contract renewal effort completed - Dayton EFD 
!1. Awa rd of new R & D s tud.ies 
5. \.Jl-:1 S Conference 
6. Completion of generic studies 
7. Survey completed of cost studies 
8. Draft report of reUability study completed 

0 N D J 

1. 
0 

0 

0 

0 

0 
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9. Preliminary aerodynamic, mechanical, electrical studies completed 
10. Survey completed 
11. Model operational 
12. 11ethodology defined 
13. Fin::il report comr>leted 
14. Critical issues defined 
15. Analysis of alternatives completed 
16. Complete definition of WECS 
.17. Environmental impact data collected and compiled 
18. Complellon of inlerim report 
19. Draft program Development Plan completed 

?1 
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Fiscal Year 1979 

F M 

2. 3. 

7·~ 

A M J J A s 

~ 6A 4A 

JO 

12.A 

140 1~ 

160 170 

Legend: 

0 Start or Scheduled 
Intermediate Event 

130 

Ll,1f. 

ecompleted Intermediate 
Event 

~Scheduled Milestone 
~Completed Milestone 



WIND ENERGY SYSTEMS (WES) PROGRAM FUNDING 

LEAD SuscoN-
TASK BRANCH TRACTS 

WIND ENERGY INNOVATIVE SPECIAL 631 
SYSTEMS PROGRAM PROGRAMS 

COST ESTIMATING & SYSTEMS 0 
ENGINEERING ANALYSIS ANALYSIS 

UTILITY ANALYTICAL SYSTEMS 45 
MODELING ANALYSIS 

ECONOMICS OF SMALL SYSTEMS SYSTEMS 50 
TIED TO UTILITIES ANALYSIS 

LIABILITY ASSOCIATED WITH INSTITUTIONAL & 0 
SMALL SYSTEMS ENVIRONMENTAL ASSESS· 

ENVIRONMENTAL ANALYSIS OF INSTITUTIONAL & 0 
SMALL SYSTEMS ENVIRONMENTAL ASSESS· 

PLANNING & ADMINISTRATION SYSTEMS 
ANALYSIS 

- - - - - - - - - - - - - - ------ ------- - - - - - -
WIND RESOURCES ANALYSISA ENERGY 45 

TECHNICAL INFORMATIONS 
RESOURCE 

DISSEMINATION COMMUNICATIONS 186 

A BASIC AND APPLIED RESEARCH(PROGRAM AREA 14) 
B COMMERCIALIZATION ACTIVITIEs(PROGRAM AREA 18) 
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67 

143 

32 

- - -
140 

303 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



I 
I 
I 
I 
I 
I 

C.ll 
s... 

I 
ltS 
r-
r-
0 
Cl 2000 . 

I Vl . 
:::> 

4- ' -- -· .. -~- ...... 1600 
0 

I C.ll 
-0 
c: 
ltS 

1200 
C.ll 
::::s --·---·---

I 
0 

..c: 
t- 800 

I 400 

I 0 
0 N D 

I 
I 
I 

··--
___ .... 

J 

WIND ENERGY SYSTEMS 

Planned Obligation rate 
Planned Expenditure to Date - U.S. Dollars 
Actual Expenditure to Date - U.S. Dollars 
Financial Plan 
Budget Authority 

-···. --- ···-· --·· -- -··. ---- ··--

----_J /. ---- -------- ---"'-- ----·· ------~· ,,,,,, 
/ 

.,,,. .,. --I 
I .......... ,,., 

I ~· 
~ 

!.-- -~ 

F M A M J J A s 

Analysis of Variance as of 3/31/79 

PR-291 
JUNE 4., 1979 



THIS PAGE INTENTIONALLY LEFT BLANK 

24 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



I 
I PH-291 

JUNE 4., 1979 

I 
I 
I 
I 
I WIND ENERGY INNOVATIVE SYSTEMS 

I IRWIN E. VAS 

I 
I 
I 
I 
I 
I 
I 25 



OBJECTIVE 

I 
PR-291 I 

JUNE 4, 1979 

DETERMINE TECHNICAL AND ECONOMIC FEASIBILITY OF INNOVATIVE WIND 
ENERGY SYSTEMS 
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APPROACH 

MONITOR, REVIEW, AND ASSESS ON-GOING R&D PROJECTS 

CONDUCT SITE VISITS AND PROJECT REVIEWS 

SUPPORT GENERIC STUDIES BY SUBCONTRACTS 

CONDUCT A PROGRAMMATIC WORKSHOP 

REVIEW AND ASSESS UNSOLICITED PROPOSALS 

SUPPORT SPECIFIC R&D SOLICITED INNOVATIVE STUDIES 

26 
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PROJECT TITLE 

'INNOVATIVE WIND TURBINE 

'

DIFFUSER AUGMENTED WIND 
TURBINES (DAWT) 

'

TORNADO-TYPE WIND ENERGY 
SYSTEMS PHASE II (TORNADO) 

I
TESTS AND DEVICES FOR WIND/ 

ELECTRIC POWER CHARGED 
AEROSOL GENERATORS (EFD) 

f LECTROFLUID DYNAMIC WIND 
GENERATOR PROGRAM (EFD) 

'

NERGY FROM HUMID AIR 
(HUMID AIR) 

I
JHE MADARAS ROTOR POWER 

PLANT PHASE I (MADARAS) 

VORTEX AUGMENTORS FOR 

I WIND ENERGY CONVERSION 
(VORTEX) 

I 
I 
I 

PRINCIPAL SUBCONTRACTORS FOR FY79 R&D PROJECTS 

PROJECT 
SUBCONTRACTOR CODE CONTRACT No. 

WEST VIRGINIA UNIVERSITY wvu EY-76-C-05-5135 

GRUMMAN AEROSPACE G-D EY-76-C-02-2616 
AOOl 

GRUMMAN AEROSPACE G-T EX-76-C-01-2555 

MARKS POLARIZED MP EG-77-C-01-2774 

UNIVERSITY OF DAYTON UDE XH-9-8074-1 

SOUTH DAKOTA SCHOOL OF SD DE-AC01-79ET23052 
MINES AND TECHNOLOGY 

UNIVERSITY OF DAYTON UDM EX-76-S-01-2554 
RESEARCH INSTITUTE 

POLYTECHNIC INSTITUTE PINY E<49-18)2358 
OF NEW YORK 
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THOMAS K. OLIVER 

DALE H. WHITFORD 

PASQUALE M. SFORZA 



INNOVATIVE WIND TURBINES 

WEST VIRGINIA UNIVERSITY 

EY-76-C-05-5153 
(RICHARD[. WALTERSJ p.J.) 

OBJECTIVE 

PR-291 
JUNE 4J 1979 

INVESTIGATE THE TECHNICAL AND ECONOMIC FEASIBILITY OF A VERTICAL AXIS WIND TURBINE HAVING 

STRAIGHT BLADES CONSTRUCTED WITH CIRCULATION CONTROL AIRFOIL SECTIONS· 

APPROACH 

DESIGN AND CONSTRUCT A REVISED VAWT TEST MODEL AND ASSOCIATED INSTRUMENTATION 

CONDUCT INDOOR TEST TO ASSESS LIFTJ DRAGJ AND MOMENT CHARACTERISTICS 

PREDICT PERFORMANCE OF CIRCULATION CONTROLLED VAWT IN A WIND SITUATION 

ESTIMATE ECONOMIC VIABILITY OF SYSTEM AS COMPARED TO CONVENTIONAL SYSTEMS 
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TASKS 

CIRCULATION CONTROL BLADE THEORY WITH VISCOUS EFFECTS 

TARE AIRFOIL COMPUTER CODES 

CIRCULATION CONTROL BLADE AND FLIP TESTS 

DESIGN STUDY 1 SENSOR LOCATION STUDY 1 AND HARDWARE 
PREPARATION 

LARGE BLADE TESTS 

SYSTEM/crisT STUDY (ALLEGHANY BALLISTICS LAB) 

BLADE AND INSTRUMENT DESIGN 

BLADE AND INSTRUMENTATION PROCUREMENT AND FABRICATION 

INDOOR TESTS 
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TASK NUMBER 

1-1 

1-2 

1-3 

1-4 

1-5 

1-6 

1-7 

1-8 

1-9 



AccoMPLISHMENTS 

DESIGN COMPLETED ON THE FOLLOWING COMPONENTS 

CIRCULATION CONTROLLED BLADE 
INSTRUMENTATION REQUIRED FOR TESTS 

FABRICATION INITIATED/COMPLETED ON THE FOLLOWING 
COMPONENTS 

MAIN SHAFT 
Hua 
SUPPORT STAND ASSEMBLY 
SLIP RING ASSEMBLY 
CIRCULATION CONTROLLED BLADES 

CALIBRATION COMPLETED ON THE FOLLOWING COMPONENTS 

SHAFT TORQUE CELL 
RPM TACHOMETER GENERATOR 
LOAD CELLS 
ANALOG DIGITAL CONVERSION BOARD 
BLADE SUPPORT BALANCE 
BLADE SUPPORT ARM DEFLECTION 

INDOOR TESTING WAS INITIATED 

PRESENTED A TECHNICAL PAPER AT THE AIAA MEETING, 
JANUARY 1979 

30 

I 
PR-291 I JUNE 4, 1979 

I 
I 
I 
.I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

PLANNED ACTIVITIES 

COMPLETE FABRICATION OF EXPERIMENTAL SYSTEM 

COMPLETE INDOOR TESTS 

COMPLETE FINAL DRAFT REPORT FOR TASKS l·l TO 1-6 

ASSESSMENT 

No PROBLEMS ON CURRENT WORK ARE FORESEEN AT THIS TIME 

PROJECT SHOULD BE COMPLETED ON SCHEDULE~ AUGUST 15~ 1979 

DRAFT FINAL REPORT TO BE DELIVERED IN AUGUST 1979 
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JUNE 4., 1979 

DIFFUSER AUGMENTED WIND TURBINE 

GRUMMAN AEROSPACE CORPORATION 
EY-76-C-02-2616-AOOl 
(KEN FOREMAN., p.J.) 

OJ~JECT I VE 

ESTABLISH THE PERFORMANCE AND ENGINEERING DESIGN OF A DIFFUSER AUGMENTED WIND 
TURBINE AND DETERMINE ITS POTENTIAL FOR COMMERCIAL SIZED MACHINES 

APPROACH 

PERFORM WIND TUNNEL TESTS; DEVELOP ENGINEERING DESIGN AIMED AT INCREASING THE 
POWER COEFFICIENT OF THE DAWT; AND COMPLETE PRODUCIBILITY ANALYSIS 

DETERMINE APPROXIMATE COST FOR FIELD DEMONSTRATION AND COMMERCIALIZATION 
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TASKS 

WIND TUNNEL AND SMALL SCALE TESTS 

FIELD TEST PLAN 

WINDSTREAM 18 DIFFUSERJ TURNTABLEJ INSTRUMENT DESIGN 

PERFORMANCE CALCULATION 

ECONOMIC ANALYSIS 
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TASK NUMBERS 

2.1 

2.2 

2.3 

2.4 

2.s 



PLANNED Ac11v111Es 

COMPLETE THE REVIEW OF THE DRAFT FINAL REPORT (SERI) 

COMPLETE THE CONTRACT NEGOTIATIONS FOR THE RENEWAL PROPOSAL 
CSERI) 

ASSESSMENT 

THE CURRENT EFFORT HAS BEEN COMPLETED AND A DRAFT FINAL 
REPORT HAS BEEN SUBMITTED FOR REVIEW 

A RENEWAL PROPOSAL SUBMITTED BY GRUMMAN HAS BEEN REVIEWED 
AND RECOMMENDED FOR FUNDING· THE PROPOSAL IS FOR A PERIOD 
OF 12 MONTHS AND AN ESTIMATED COST OF $90J440 
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TORNADO TYPE WIND ENERGY SYSTEMS 

GRUMMAN AEROSPACE CORPORATION 
EX-76-C0-01-2555 

(JAMES T. YEN, p.J.) 

Q».JECTIVE 

DETERMINE TECHNICAL AND ECONOMIC FEASIBILITY OF THE TORNADO 
TYPE MACHINE 

APPROACH 

COMPLETE THEORETICAL ANALYSES UTILIZING MODELS TO PREDICT 
OPTIMUM CONFIGURATIONS AND PERFORMANCE OF FULL-SCALE SYSTEMS 

CONDUCT WIND TUNNEL TESTS OF SMALL MODELS AND COMPARE THE 
PERFORMANCE CHARACTERISTICS WITH PREDICTED VALUES 

ESTIMATE THE AUGMENTATION FACTOR FOR THE SYSTEM USING 
MEASURED RESULTS 

DESIGN, CONSTRUCT, AND TEST MID-SCALE SPIRAL AND VANED TYPE 
MODELS 
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TASKS 

FLOW FIELD ANALYSIS OF VORTEX SYSTEMS 

THREE FOOT MODEL TEST 

TEN-FOOT SPIRAL DESIGN AND FABRICATION 

ONE-FOOT TURBINE DESIGN AND FABRICATION 

TEN-FOOT DIAMETER VANED MODELJ DESIGNJ AND FABRICATION 

TESTS OF SPIRAL AND VANED MODELS 

STRUCTURAL AND COST ANALYSIS 
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TASK NUMBERS 

3.1 

3.2 
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AccoMPLISHMENTS 

COMPLETED DATA TAKING AND DETERMINED THE POWER COEFFICIENT 
FOR DIFFERENT CONFIGURATIONS (BEST TOTAL C "" 0°11 AT 18 
MPH•) p 

COMPLETED DATA FOR DIFFERENT CONFIGURATIONS OF OUTWARD 
FACING VANES AND INWARD FACING FLAPS· (THE BEST RESULTS 
WERE FOR THE VANES AT ANGLES LARGER THAN TANGENTIAL• THE 
OPPOSITE WAS TRUE FOR THE FLAPS·) 

DESIGNED AND CONSTRUCTED 18 FT HIGH WIND TUNNEL MODEL WITH 
30 IN· DIAMETER TURBINE 

COMPLETED A COST ANALYSIS FOR A COMPARABLE CAPACITY TORNADo-
TYPE SYSTEM AND COMPARED IT TO MOD fJA,, 1,, AND 2 WIND 
TURBINES· (3i/KWH IS ESTIMATED BY GRUMMAN FOR A MATURE 
PRODUCTION UNIT) 
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PLANNED ACTIVITIES 

COMPLETE SOME ALTERATIONS TO THE TURBINE 

ASSEMBLE MID-SCALE (18 FT HIGH) MODEL AND TEST 

ASSESSMENT 

THE CURRENT EFFORT IS PROCEEDING AS SCHEDULED 

GRUMMAN HAS SUGGESTED AN EXPANDED TEST PROGRAM 
WIND TUNNEL TESTING REQUIRING ADDITIONAL FUNDING 
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TEST AND DEVICES FOR WIND/ELECTRIC POWER 
CHARGED AEROSOL GENERATOR 

MARKS POLARIZED CORPORATION 
EG-77-C-01-2774 

CALVIN M. MARKS, p.J.) 

OBJECTIVE 

EXPERIMENTALLY EVALUATE FOUR METHODS OF PRODUCING CHARGED 
DROPLETS AND COMPARE THE EXPERIMENTAL RESULTS WITH AVAILABLE 
PREDICTIONS 

APPROACH 

DEVELOP ANAL YT I CAL METHODS TO DETERMINE THE PERFORMANCE OF 
"CHARGING" METHODS 

DES I GN / CONSTRUCT / AND TEST THE CHARGING METHODS OVER A 
RANGE OF CONDITIONS 

EVALUATE THE CHARGING METHODS AND COMPARE THE EXPERIMENTAL 
RESULTS WITH THE ANALYTICAL PREDICTIONS 
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TASKS 

TASK NUMBERS 
I 

TEST OF ARRAY 1 4.1 I 
I 

TEST OF WATER JET/METAL CHARGING METHOD 4.2 

TEST OF ELECTROJET CHARGING METHOD 4.3 

I TEST OF STEAM/METAL CHARGING METHOD 4.4 

TEST OF STEAM MICROJET CONDENSATION METHOD 4.5 

I 
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I ,. 
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I 
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PLANNED ACTIVITIES 

COMPLETE AND SUBMIT FOR REVIEW A DRAFT FINAL REPORT ON TASKS 
4·1 TO 4.5 

ASSESSMENT 

THE CURRENT EFFORTS HAVE NOT ALL BEEN COMPLETED AS PLANNED 

A RENEWAL PROPOSAL HAS BEEN SUBMITTED BY MARKS POLARIZED 
CORPORATION AT A FUNDING LEVEL OF $65K 
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ELECTROFLUID DYNAMIC WIND DRIVEN GENERATOR 

UNIVERSITY OF DAYTON RESEARCH INSTITUTE 
XH-9-8074-1 

(JOHN E. MINARDIJ p.J.) 

OBJECTIVE 

PROVIDE A SUFFICIENT DENSITY OF CHARGED WATER DROPLETS OF 
Low-MOBILITY TO EXPERIMENTALLY EVALUATE EFD GENERATOR 
GEOMETRIES 

DEVELOP TECHNIQUES FOR PROVIDING Low-MOBILITY CHARGED WATER 
DROPLETS FOR WIND ENERGY APPLICATIONS IN A COST EFFECTIVE 
MANNER 

APPROACH 

DEVELOP THEORETICAL MODELS TO PROV I DE LIMIT I NG CONDIT I ON S 
FOR DROPLET AND GENERATOR PERFORMANCE 

CONDUCT WI ND TUNNEL STUD I ES J DEVELOP CHARGE DROPLET 
PRODUCTION METHODSJ AND COMPARE RESULTS WITH ANALYSES 
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TASKS 

LABORATORY COLLOID GENERATING EXPERIMENT 

EXPERIMENTAL CONFIGURATION 

COLLOID GENERATION EXPERIMENTS 

EFD GENERATOR PERFORMANCE 

CRITICAL PROBLEM AREAS 
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AccoMPLISHMENTS 

DRAFT FINAL REPORT FOR THIS PROJECT WAS REVIEWED AND 
COMMENTS RETURNED 

A RENEWAL CONTRACT HAS BEEN AWARDED AT A FUND I NG LEVEL OF 
$117J523 FOR 12 MONTHS 
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PLANNED ACTIVITIES 

CONTINUE THEORETICAL STUDIES TO DEVELOP METHODS OF PRODUCING 
CHARGED WATER PARTICLES ECONOMICALLY 

CONDUCT TESTS ON AND OPTIMIZE THE BI-POLAR METHOD OF 
PRODUCING LOW MOBILITY CHARGE DROPLETS 

DEVELOP AND TEST OPTIMUM SHAPED ATTRACTOR AND COLLECTOR 
ELECTRODE GEOMETRIES 

PROVIDE A PLAN FOR IMPLEMENTATION OF AN EfD WIND POWERED 
GENERATOR 

ASSESSMENT 

THE CURRENT EFFORTS HAVE BEEN SATISFACTORILY COMPLETED 
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ENERGY FROM HUMID AIR 

SOUTH DAKOTA SCHOOL OF MINES AND TECHNOLOGY 
DE-AC01-79ET23052 
(THOMAS K. OLIVER) 

OB.JECTIVE 

DETERMINE A COST EFFECTIVE METHOD OF CONVERTING THE LATENT 
HEAT OF WATER VAPOR IN HUMID AIR INTO MECHANICAL WORK 

APPROACH 

DETERMINE THE POTENTIAL OF THE EXPANSION-COMPRESSION 
TECHNIQUE FOR REMOVING ENERGY FROM HUMID AIR 
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JASKS 

DEVELOP METHODS TO EVALUATE TOWER FLOW 1 LOSSES1 
CONDENSATION 1 AND COMPRESSION 

INVESTIGATE COOLING METHODS BASED ON AVAILABLE 
METEOROLOGICAL DATA 

PERFORM PARAMETRIC STUDIES FOR TASK 6.1 

DEVELOP ECONOMIC ANALYSIS 

COMPUTER MODELING OF THE FLOW 

STUDY OF LOSSES 

CONDENSATION & COOLING DYNAMICS 

SYSTEM PERFORMANCE 

STRUCTURAL DESIGN 

ECONOMIC ESTIMATES 
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5.1 

5.2 

5.3 

5.4 

5.5 

fi.6 
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AccoMPLISHMENTs 

TASKS 6·1 TO 6.4 HAVE BEEN COMPLETED AND A DRAFT FINAL 
REPORT SUBMITTED FOR REVIEW 

A RENEWAL CONTRACT HAS BEEN AWARDED AT A FUNDING LEVEL OF 
$68,975 FOR 12 MONTHS 

PLANNED AcTIYITIEs 

REVISE THE DRAFT FINAL REPORT AND RESUBMIT FOR REVIEW 

WORK ON THE RENEWAL CONTRACT WILL NOT BEGIN UNTIL JUNE 1979 
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AN ANALYSIS OF THE MADARAS ROTOR POWER PLANT 

UNIVERSITY OF DAYTON RESEARCH INSTITUTE 
EX-76-S-Ol-2554 

(DALE H. WHITFORDJ p.J.) 

OBJECTIVES 

DETERMINE THE COST EFFECTIVENESS OF THE MADARAS ROTOR POWER 
PLANT IN THE 100 MW TO 200 MW RANGE 

APPROACH 

CONDUCT THEORETICAL AND EXPERIMENTAL STUDIES OF ROTATING 
CYLINDERS 

EVALUATE THE STRUCTURALJ ELECTRICJ AND MECHANICAL COMPONENTS 
OF THE SYSTEMS UTILIZING MODERN TECHNOLOGY 

PERFORM AN ECONOMIC EVALUATION AND PERFORMANCE SIMULATION OF 
THE SYSTEM FOR VARIOUS PLANT SIZES 
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JASKS 

VORTEX ANALYSIS OF MADARAS ROTOR 

MODEL DESIGNJ FABRICATIONJ AND TESTS 

DATA EVALUATION 

ELECTRICAL/MECHANICAL STUDIES 

PERFORMANCE ANALYSIS 

CONDUCT ECONOMIC STUDIES 
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AccoMPLISHMENTS 

THE DRAFT FINAL REPORT HAS BEEN REVIEWED AND COMMENTS 
PRESENTED TO THE PRINCIPAL INVESTIGATOR 

PLANNED AcTIVITIES 

FINAL REPORT IS TO BE SUBMITTED BY THE PRINICIPAL 
INVESTIGATOR 

No ADDITIONAL STUDIES CURRENTLY CONSIDERED IN THIS AREA 
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VORTEX AUGMENTORS FOR WIND ENERGY CONVERSION 

POLYTECHNIC INSTITUTE OF NEW YORK 
ET-77-C-Ol-2358 

(PASQUALE M. SFORZA) 

OBJECTIVE 

DETERMINE THE TECHNICAL FEASIBILITY, PERFORMANCE, AND 
ECONOMIC POTENTIAL oF THE DELTA WING TYPE VoRTEX AuGMENTOR 
CONCEPT 

.APPROACH 

ADEQUATELY INSTRUMENT THE PROTOTYPE DELTA WIND VORTEX 
AuGMENTOR 

DETERMINE STABILITY AND CONTROL SAFETY ASPECTS OF THE SYSTEM 
UNDER OPERATING CONDITIONS 

DEVELOP PERFORMANCE CHARACTERISTICS OF THE PROTOTYPE SYSTEM 
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TASKS 

FIELD TEST PROGRAM 

TEST AND ANALYSIS 

WIND TUNNEL TESTS 

ECONOMIC STUDIES 
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AccoMPLISHMENTS 

CONDUCTED TESTS OF FLAPPED VERSION OF PROTOTYPE IN THE 
ENVIRONMENTAL WIND TUNNEL 

PERFORMED MEASUREMENTS OF THE FIELD TEST BLADES IN THE ROTOR 
TEST FACILITY TO EVALUATE BLADE CHARACTERISTICS 

COMPLETED THE SYSTEM DEFINITION FOR THE ECONOMIC ANALYSIS· 
THIS IS TO BE USED AS INPUT INTO THE ECONOMIC STUDY 

INITIATED FIELD TESTS 

A TECHNICAL PAPER WAS PRESENTED AT THE ASME MEETING IN SAN 
FRANCISCO 
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PLANNED ACTIVITIES 

PERFORM FIELD TESTS AND EVALUATE THE VORTEX AUGMENTOR 
CONCEPT (VAC) PROTOTYPE 

PERFORM FIELD TESTS AND EVALUATE THE VAC WITH FLAP ADDITION 

ASSESS AND OPTIMIZE FLAP POSITION USING WIND TUNNEL TESTS 

DEVELOP THE ECONOMIC MODEL FOR THE VAC 

AssESSMENT 

THE PROJECT IS PLANNED FOR COMPLETION DURING JUNE 1979 
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PRINCIPAL SUBCONTRACTS FOR FY79 GENERIC STUDIES 

A DEFINITIVE GENERIC STUDY AEROVIRONMENT,, INC· AH AH-9-8003-1 
OF AUGMENTED HORIZONTAL 
Ax 1 s WES <HAWT) 

A DEFINITIVE GENERIC STUDY AEROVIRONMENT,, INC· AHL AH-9-8003-2 
OF HIGH LIFT DEVICE WES 
(HIGH LIGHT) 

A DEFINITIVE GENERIC STUDY TETRA-TECH,, INC· TT AH-9-8003-3 
OF AUGMENTED HORIZONTAL 
Ax 1 s WES <HAWT) 

A DEFINITIVE GENERIC STUDY NEW YORK UNIVERSITY NYU AH-9-8003-4 
OF AUGMENTED VERTICAL AXIS 
WES <VAWT> 

A DEFINITIVE GENERIC STUDY WASHINGTON UNIVERSITY WU AH-9-8003-5 
OF SAIL WING WES (SAIL TECHNICAL ASSOCIATES 
WING) 

A DEFINITIVE GENERIC STUDY JBF SCIENTIFIC CORP· JBF AH-9-8004-6 
OF VORTEX EXTRACTION WES KORNREICH 
(VORTEX) 
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"A DEFINITIVE GENERIC STUDY OF AUGMENTED 
HORIZONTAL-AXIS WIND ENERGY SYSTEMS" 

AEROVIRONMENT~ INC· 
CAH-9-8003-1) 

PETER LISSAMAN 

OBJECTIVE 

PROVIDE A CRITICAL EVALUATION OF THE POTENTIAL cosT­
EFFECTIVENESS OF AUGMENTED HORIZONTAL-AXIS WIND ENERGY 
SYSTEMS 

APPROACH 

THE STUDY WI LL ADDRESS THE FOLLOW I NG TOP I CS FOR EACH WI ND 
ENERGY SYSTEM: 

CosT-EFFECTIVENESS ($/KWH) 
ADVANTAGES AND DISADVANTAGES OF CONCEPT 
CAPACITY FACTORS 
POTENTIAL AREAS FOR IMPROVEMENT 
DIRECTION FOR FUTURE EFFORTS~ IF ANY 
BIBLIOGRAPHY--THE LISTING PROVIDED ABOVE IS TO BE USED 
AS A GUIDE· DOCUMENTATION OF ADDITIONAL CRITICAL FACETS 
FOR THE STUDY MAY BE INCLUDED 
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TASKS 

PERFORM A CRITICAL TECHNICAL REVIEW 
OF THE GENERIC GROUP AUGMENTED 
HORIZONTAL Axis WIND ENERGY SYSTEMS 

COMPARE THE VARIOUS TYPES OF AUGMENTED 
HORIZONTAL-AXIS WIND ENERGY SYSTEMS 
WITH UNAUGMENTED CONVENTIONAL WIND 
ENERGY SYSTEMS 
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ACCOMPLISHMENTS 

COMPLETED REVIEW OF LITERATURE AND CURRENT RESEARCH 

(OMPLET ED THE SYSTEM ANALYSIS OF THE PERFORMANCE OF THE 
DUCTED ROTOR AND DYNAMIC INDUCER 

INITIATED THE SYSTEM ANALYSIS OF THE PERFORMANCE OF THE 
DELTA WING AND COST ANALYSIS OF THE AUGMENTED HORIZONTAL­
AXIS SYSTEMS 
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PLANNED ACTIVITIES 

A PAPER IS TO BE GIVEN AT THE WEIS CONFERENCE IN COLORADO 
SPRINGS, MAY 23-25, 1979 

THE DRAFT FINAL REPORT IS TO BE COMPLETED MAY 1979 

.ASSESSMENT 

THE CURRENT EFFORT IS PROCEEDING AS SCHEDULED 
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nA DEFINITIVE GENERIC OF HIGH LIFT DEVICE 
WIND ENERGY SYSTEMSn 

AEROVIRONMENT 
C AH-9-8003-2 > 

PETER LISSAMAN 

OBJECTIVE 

PROVIDE A CRITICAL EVALUATION OF THE POTENTIAL cosT­
EFFECTIVENESS OF HIGH LIFT DEVICE WIND ENEGY SYSTEMS 

APPROACH 

THE STUDY WI LL ADDRESS THE FOLLOW I NG TOP I CS FOR EACH WI ND 
ENERGY SYSTEM: 

CosT-EFFECTIVENEss ($/KWH) 
ADVANTAGES AND DISADVANTAGES OF CONCEPT 
CAPACITY FACTORS 
POTENTIAL AREAS FOR IMPROVEMENT 
DIRECTION FOR FUTURE EFFORTS, IF ANY 
BIBLIOGRAPHY--THE LISTING PROVIDED ABOVE IS TO BE USED 

AS A GUIDE· DOCUMENTATION OF ADDITIONAL CRITICAL 
FACETS FOR THE STUDY MAY BE INCLUDED 
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TASKS 

PERFORM A CRITICAL TECHINICAL REVIEW 
OF THE GENERIC GROUP HIGH LIFT WIND 
ENERGY SYSTEMS 

COMPARE THE VARIOUS TYPES OF HIGH LIFT 
WIND ENERGY SYSTEMS WITH UNAUGMENTED 
CONVENTIONAL WIND ENERGY SYSTEMS 
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AccoMPLISHMENTs 

INITIATED SYSTEM DESIGN CONFIGURATION REVIEWS 

DEVELOPED ANALYTICAL MODELS TO ASSESS HIGH LIFT EFFECTS 

DEVELOPED COMPUTER PROGRAMS TO DETERMINE PERFORMANCE CHARAC­
TERISTICS 
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PLANNED AcTIYITIEs 

A PAPER IS TO BE GIVEN AT THE WEIS CONFERENCE IN COLORADO 
SPRINGS, MAY 23-25, 1979 

THE FINAL DRAFT REPORT IS TO BE COMPLETED MAY 1979 

ASSESSMENT 

THE CURRENT EFFORT IS PROCEEDING AS SCHEDULED 
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"A DEFINITIVE GENERIC STUDY OF AUGMENTED 
HORIZONTAL-AXIS WIND ENERGY SYSTEMS" 

TETRA-TECH, INC· 
CAH-9-8003-3) 

MARK HARPER 

OBJECTIVES 

PROVIDE A CRITICAL EVALUATION OF THE POTENTIAL cosT­
EFFECTIVENESS OF AUGMENTED HORIZONTAL-AXIS WIND ENERGY 
SYSTEMS 

APPROACH 

THE STUDY WILL ADDRESS THE FOLLOWING TOPICS FOR EACH WIND 
ENERGY SYSTEM: 

CosT-EFFECTIVENEss ($/KWH) 
ADVANTAGES AND DISADVANTAGES OF CONCEPT 
CAPACITY FACTORS 
POTENTIAL AREAS FOR IMPROVEMENT 
DIRECT I ON FOR FUTURE EFFORTS, IF ANY 
BIBLIOGRAPHY--THE LISTING PROVIDED ABOVE IS TO BE USED 

AS A GUIDE· DOCUMENTATION OF ADDITIONAL CRITICAL 
FACETS FOR THE STUDY MAY BE INCLUDED 
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TASKS 

PERFORM A CRITICAL TECHNICAL REVIEW OF 
THE GENERIC GROUP AUGMENTED HORIZON­
TAL-AXIS WIND ENERGY SYSTEMS 

COMPARE THE VARIOUS TYPES OF AUGMENTED 
HORIZONTAL-AXIS WIND ENERGY SYSTEMS 
WITH UNAUGMENTED CONVENTIONAL WIND 
ENERGY SYSTEMS 
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ACCOMPLISHMENTS 

INITIATED THE ACQUISITION OF PUBLISHED INFORMATION AND DATA 
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PLANNED AcTIYITIEs 

A PAPER IS TO BE GIVEN AT THE WEIS CONFERENCE IN COLORADO 
SPRINGS, MAY 23-25, 1979 

THE DRAFT FINAL REPORT IS TO BE COMPLETED MAY 1979 

ASSESSMENT 

THE CURRENT EFFORT IS PROCEEDING AS SCHEDULED 
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"A llEFINITIVE GENERIC STUDY OF AUGMENTED 
VERTICAL-AXIS WIND ENERGY SYSTEMS" 

NEW YORK UNIVERSITY 
CAH-9-8003-4) 

MARTIN J. HOFFERT 

OBJECTIVE 

PROVIDE A CRITICAL EVALUATION OF THE POTENTIAL cosT­
EFFECTl VENESS OF AUGMENTED VERTICAL-AXIS WIND ENERGY SYSTEMS 

APPROACH 

THE STUDY WILL ADDRESS THE FOLLOWING TOPICS FOR EACH WIND 
ENERGY SYSTEM: 

CosT-EFFECTIVENESs ($/KWH) 
ADVANTAGES AND DISADVANTAGES OF CONCEPT 
CAPACITY FACTORS 
POTENTIAL AREAS FOR IMPROVEMENT 
DIRECTION FOR FUTURE EFFORTS~ IF ANY 
BIBLIOGRAPHY--THE LISTING PROVIDED ABOVE IS TO BE USED 

AS A GUIDE· DOCUMENTATION OF ADDITIONAL CRITICAL 
FACETS FOR THE STUDY MAY BE INCLUDED 

G9 
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TASKS 

PERFORM A CRITICAL TECHNICAL REVIEW 
OF THE GENERIC GROUP AUGMENTED 
VERTICAL-AXIS WIND ENERGY SYSTEMS 

COMPARE THE VARIOUS TYPES OF AUGMENTED 
VERTICAL-AXIS WIND ENERGY SYSTEMS 
WITH UNAUGMENTED CONVENTIONAL WIND 
ENERGY SYSTEMS 

JUNE 

TASK NUMBERS 

12-1 

12-2 
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AccOMPLISHMENTS 

TECHNICAL STATUS REPORTS HAVE NOT BEEN RECEIVED ON THIS PROJECT 
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PLANNED ACTIVITIES 

A PAPER IS TO BE GIVEN AT THE WEIS CONFERENCE IN COLORADO 
SPRINGS, MAY 23-25, 1979 

THE DRAFT FINAL REPORT IS TO BE COMPLETED MAY 1979 

ASSESSMENT 

THE CURRENT EFFORT IS PROCEEDING AS SCHEDULED 
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"A DEFINITIVE GENERIC STUDY OF SAIL WING 
WIND ENERGY SYSTEMS" 

WASHINGTON UNIVERSITY TECHNICAL Assoc-~ INC· 
<AH-9-8003-5) 

DR· K. H. HoHENEMSER 

OBJECTIVE 

PROVIDE A CRITICAL EVALUATION OF THE POTENTIAL cosT­
EFFECTIVENESS OF SAIL WING WIND ENERGY SYSTEMS 

APPROACH 

THE STUDY WI LL ADDRESS THE FOLLOW I NG TOP I CS FOR EACH WI ND 
ENERGY SYSTEM: 

CosT-EFFECTIVENEss ($/KWH) 
ADVANTAGES AND DISADVANTAGES OF CONCEPT 
CAPACITY FACTORS 
POTENTIAL AREAS FOR IMPROVEMENT 
DIRECTION FOR FUTURE EFFORTS~ IF ANY 
BIBLIOGRAPHY--THE LISTING PROVIDED ABOVE IS TO BE USED 

AS A GUIDE· DOCUMENTATION OF ADDITIONAL CRITICAL 
FACETS FOR THE STUDY MAY BE INCLUDED 
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TASKS 

PERFORM A CRITICAL TECHNICAL REVIEW 
OF THE GENERIC GROUP SAIL WING 
WIND ENERGY SYSTEMS 

COMPARE THE VARIOUS TYPES OF SAIL 
WING WIND ENERGY SYSTEMS WITH 
UNAUGMENTED CONVENTIONAL WIND 
ENERGY SYSTEMS 
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ACCOMPLISHMENT 

INITIATED THE ACQUISITION OF PUBLISHED INFORMATION AND DATA 
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PLANNED AcTIVITIEs 

A PAPER IS TO BE GIVEN AT THE WEIS CONFERENCE IN COLORADO 
SPRINGS1 MAY 23-251 1979 

THE DRAFT FINAL REPORT IS TO BE COMPLETED MAY 1979 

ASSESSMENT 

THE CURRENT EFFORT IS PROCEEDING AS SCHEDULED 
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"A DEFINITIVE GENERIC STUDY OF VORTEX 
EXTRACTION WIND ENERGY SYSTEMS" 

JBF Sc1ENTIFIC1 INC· 
CAH-9-8003-6) 

THEODORE R. KORNREICH 

OBJECTIVE 

PROVIDE A CRITICAL EVALUATION OF THE POTENTIAL cosT­
EFFECTIVENESS OF VORTEX EXTRACTION WIND ENERGY SYSTEMS 

APPROACH 

THE STUDY WILL ADDRESS THE FOLLOWING TOPICS FOR EACH WIND 
ENERGY SYSTEM: 

CosT-EFFECTIVENEss ($/KWH) 
ADVANTAGES AND DISADVANTAGES OF CONCEPT 
CAPACITY FACTORS 
POTENTIAL AREAS FOR IMPROVEMENT 
DIRECTION FOR FUTURE EFFORTS 1 IF ANY 
BIBLIOGRAPHY--THE LISTING PROVIDED ABOVE IS TO BE USED 

AS A GUIDE· DOCUMENTATION OF ADDITIONAL CRITICAL 
FACETS FOR THE STUDY MAY BE INCLUDED 
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TASKS 

PERFORM A CRITICAL TECHNICAL REVIEW 
OF THE GENERIC GROUP VORTEX EXTRAC­
T ION WIND ENERGY SYSTEMS 

COMPARE THE VARIOUS TYPES OF VORTEX 
EXTRACTION WIND ENERGY SYSTEMS WITH 
UNAUGMENTED CONVENTIONAL WIND ENERGY 
SYSTEMS 

78 
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TASK NUMBERS 

14-1 

14-2 
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AccoMPLISHMENTs 

PROJECT HAS JUST BEEN 
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PLANNED ACTIVITIES 

A PAPER IS TO BE GIVEN AT THE WEIS CONFERENCE IN COLORADO 
SPRINGS, MAY 23-25, 1979 

THE DRAFT FINAL REPORT IS TO BE COMPLETED JUNE 1979 

ASSESSMENT 

THE CURRENT EFFORT IS PROCEEDING AS SCHEDULE 
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PROGRAM MANAGEMENT 

ACCOMPLISHMENTS 

REVIEWED CURRENT R&D PROJECTS ON A CONTINUING BASis--DETAILS 
PROVIDED PREVIOUSLY 

AWARDED SIX CONTRACTS FOR GENERIC WES STUDIES 

ISSUED AN RfP ENTITLED "ADVANCED AND INNOVATIVE WIND ENERGY 
CONCEPT DEVELOPMENT" TO 250 SOURCES· A TOTAL OF 37 
PROPOSALS WERE SUBMITTED IN RESPONSE TO THE Rf P. TECHNICAL 
EVALUATION AND RANK ORDERING IS BEING PERFORMED BY A SERI 
PANEL AND MEMBERS OF THE ADVISORY COMMITTEE (OR THEIR 
REPRESENTATIVES) 

COMPLETED AN AGENDA AND IDENTIFIED SPEAKERS FOR THE WEIS 
CONFERENCE TO BE HELD MAY 23-25 AT COLORADO SPRINGS~ 
COLORADO· THIS EFFORT IS BEING COORDINATED WITH RICK 
KOTTLER~ JBF~ AND THE SERI CONFERENCE GROUP 
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Contract Ho. EG-77-C-01-4042 rrl ncl J1i11 I f1Vf>S ti !lil tor Irwin f 'las... ___ _ 
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,, 

Innova the-W. Va. Univ. 99, 1311 312 753 yC 1yA1 v ... l :J 
-- - -

O/\UT - Grumman ?01 964 467 ~~~ ,..c 
J 

Tornado - Grumman OF •i F. 
J --· -- - -- -- -·r 

EFO - Milrks 99. 400 '"I gc ,.2or• YA .. 
- - - - - ·- - -

EFD - U •. Dayton 102 263 ( 19 1 .29 1) .YA 
-- - - - -

~ ;r • Humid l\ir - s. Dakota 99, >47 ... __J ~ -

' Madaras - u. Dayton 1 ~ 1.1 'O () ..J' 
1-l:::I- -- - -

vrirtex PlNY D y c wA 43 24( - - -- - - -
HAWT - Aerovironment - - - - - - - -
High Lift - Aerovironment - - - - - -- - - -- - ·-
HAWT - Tetra-Tech - - - - -· - - - - - -
VAWT - N.Y.U. 

- - - - - - -
Sail Wing Wash. u. Tech. 

- Assoc. - - ,_ 

Vortex - JBF Scientific - - - -
WEIS SERI 23 7. 5( 0 vG - • • 
A Contract Review, E Procurement Initiation 

Site Visit 
B Semi-Annual Report F Draft Final Report 

c Proposal Submission G Quarterly Report 

D Proposal Resubmission H Draft Program Management Plan 
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I TITLE/SUBCONTRACTOR 

INN· - w. VA. UNIV· 

I DAWT - GRUMMAN 

I TORNADO - GRUMMAN 

EFD - MARKS 

I EFD - u. DAYTON 

I HUM· AIR - S. DAKOTA 

MADARAS - U. DAYTON 

I Vo1nEx - PI NY 

I 
I 
I 
I 

PR-291 
JUNE 4., 1979 

R&D SUBCONTRACTED PROJECTS., FY78 AND 79 

TERMINATION DATE 
FUNDING STATUS 

PROPOSED TERMINATION ADDITIONAL FUNDING PROJECTED 
DATE) FUNDING FY78 REQUESTED FY79 FUNDING FY80 

AUGUST 15., 1979 99.,888 NIA 100.,000 

DECEMBER 31., 1978 201.,964 
(MARCH 31., 1980) 

90.,440 102.,000 

JUNE 30., 1979 236.,115 N/A 200.,000 

SEPTEMBER 27., 1978 99.,448 65.,000 NIA 
(MARCH 31., 1980) 

MARCH 31., 1980 102.,264 117.,523 110.,000 

MARCH 12., 1980 99.,547 68.,975 NIA 

DECEMBER 31., 1978 $143.,171 NIA NIA 

MAY 31., 1979 43.,924 NIA tJ/A 
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GENERIC SUBCONTRACTED PROJECTS FY79 

I 
FUNDING STATUS I 

TITLE/SUBCONTRACTOR TERMINATION DATE FUNDING FY79 

HAWT - AEROVIRONMENT MAY 31., 1979 21.,827 I 
HIGH LIFT - AEROVIRONMENT MAY 31., 1979 22.,772 

HAWT - TETRA-TECH MAY 31., 1979 24.,677 
I 

VAWT - tJ.v.u. MAY 31., 1979 24.,951 I 
SAIL W1NG - w.u.T.A. MAY 31., 1979 22.,500 

VORTEX - JBF SCIENTIFIC JUNE 31., 1979 24.,950 I 
I 
I 
I 
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WEIS PROGRAM MANAGEMENT CHART 

Program 
Management 

I 
I 

Vas (SA) l 
Mitche 11 ( SPO) 

PR-291 
JUNE 4J 1979 

,---------,--------,--------r--------, 
I I I I I 

Contracts 

Hahn (C) 
Spaulding 

Finance 

Power(AFB) 

10ffice/Branch abbreviations are defined below: 

SPO Special Programs Office 
C Contracts 
AFB Accounting, Finance and Budget 
EMA Economics and Market Analysis 
ERA Energy Resource Assessment 
SA Systems Analysis 
CB Corrmuniations Branch 

Support 
Technical 
Management 

Christmas (EMA) 
Perkins (SA) 
McConnell (SA) 
Edesess (SA) 
Lavender (SA) 
Weis (CB) 
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Consultants 

Moretti 
Thresher 

Advisory 
Conmittee 

Aspliden 
Healy 
Wendell 
Thomas 
Kadlec 
Parthe 



PLANNED ACTIVITIES 

CONTINUE AND COMPLETE ACTIVITIES RELATING TO CURRENT R&D 
STUDIES AS INDICATED PREVIOUSLY 

INITIATE REVIEW OF THE R&D PROPOSALS RECEIVED AND MAKE 
MULTIPLE AWARDS 

HOLD THE WEIS CONFERENCE ON MAY 23-25 IN COLORODO SPRINGS., 
COLORADO 

SUPPORT THE PLANNING OF THE SERI WIND ENERGY SYSTEMS PROGRAM 

OUTPUT 

DEVELOP AND CONFIRM BY ADEQUATE TESTS SPECIFIC INNOVATIVE 
CONCEPTS THAT HAVE THE POTENTIAL OF BEING COST EFFECTIVE AS 
COMPARED TO CONVENTIONAL SYSTEMS 

DEVELOP A PROGRAM PLAN FOR FY8Q INCORPORATING INPUT PROVIDED 
AT THE WE IS CONFERENCE AND SUPPLEMENTED BY RECOMMENDATIONS 
OF THE ADVISORY COMMITTEE 

PROVIDE SUPPORT TO WSB IN THE PROGRAMMATIC ACTIVITIES 
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COST ESTIMATING AND EtJGINEERING ANALYSIS 

OF INNOVATIVE WECS 

ROBERT McCONNELL 
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COST ESTIMATING AND ENGINEERING ANALYSIS OF INNOVATIVE WECS 

OBJECTIVE 

ESTIMATE THE COST OF ENERGY PRODUCED BY INNOVATIVE WECS 

ACCOMPLISHMENTS 

PR-291 
JUNE 4, 1979 

REQUESTED PROPOSALS FOR A LOW BUDGET ($10K) SHORT TERM (6 WEEKS) DEVELOPMENT OF 

A METHODOLOGY FOR ESTIMATING COST OF ENERGY FOR INNOVATIVE SYSTEMS IN THEIR 

CONCEPT STAGE 

CONTRACT GIVEN TO SCIENCE APPLICATIONS, INC• FOR DEVELOPMENT OF A SCREENING 

METHODOLOGY FOR INNOVATIVE WECS AND APPLICATION OF THE METHODOLOGY TO THE 

GRUMMAN DAWT 

COMPLETED DRAFT REPORT ENTITLED "A GENERAL RELIABILITY AND SAFETY METHODOLOGY 

AND ITS APPLICATION TO WIND ENERGY CONVERSION SYSTEMS" 
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PLANNED ACTIVITIES 

REVIEW AND REQUEST REVIEWS OF SCREENING METHODOLOGY FOR INNOVATIVE WECS 

REQUEST REVIEWS OF RELIABILITY AND SAFETY METHODOLOGY REPORT 

PH-291 
JUNE 4., 1979 

BEGIN EXPLORATORY SUBCONTRACT ON DETAILS OF COSTS OF DEVELOPMENT PHASE IN WEIS 

LIFE CYCLE 

OUTPUT 

TECHNICAL REPORT DESCRIBING A METHODOLOGY FOR EVALUATING AN INNOVATIVE WEC's 

RELIABILITY AND SAFETY AND ITS ASSOCIATED OPERATION AND MAINTENANCE COSTS 

TECHNICAL REPORT DESCRIBING A METHODOLOGY FOR ESTIMATING THE COST OF ENERGY OF 

INNOVATIVE WECS IN THEIR CONCEPT PHASE 

TECHNICAL REPORT ESTIMATING THE IMPACT OF DEVELOPMENT COSTS ON THE LIFE CYCLE 

COSTS OF INNOVATIVE WECS 
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MAJOR MILESTONES 
Oct Nov Dec Jan Feb 

1. Assess Previous Studies ·r 

2. Quarterly Review - WSB • 
3. Reliability & Safety 

4. Screening Metholodogy 
(Phase I) 

5. Costing Metholodogy 
(Phase II) 

6. Development costs 

7. Production Costs Methololgy 
(data collection) 

8. Cost Analysis and Modeling 
Production 

A Begin Milestone 

'f' Milestone Complete 

+ Workshop or Special Meeting 

90 

1="''7Q 

Mar 

D 

Apr May Jun Jul Aug Sep 

• 
D • 

A 

o Draft Final Report 

• Final Report 

Oct 

Pl\-2 91 
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FY :n 
Nov Dec Jan Feb 

D 

A 

Mar 
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How WE Do IT 

PARAMETRIC COST ESTIMATING APPROACH (STATISTICAL, 

ToP-DOWN) 

DEVELOP COST ESTIMATING RELATIONSHIPS (CER's) 

DEVELOP SYSTEM LIFE CYCLE COST MODELS 

SPECIFIC DESIGN OF CRITICAL COMPONENTS (DETAIL, 

BOTTOM UP) 
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PARAMETRIC CosT EsTIMATING 

AN ESTIMATE BASED ON THE PARAMETERS OF THE SYSTEM 

BEING COSTED 

PHYSICAL AND PERFORMANCE CHARACTERISTICS 

WEIGHT SPEED 

MATERIAL 

VOLUME 

0 

0 

0 

FORCE 

POWER 

0 

0 

0 

COST ESTIMATING RELATIONSHIPS (CER's) 
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DESIGN PARAMETERS 

WIND ENERGY CONVERSION SYSTEM 

BLADE MATERIAL 

WEIGHTJ DIAMETERJ AND LENGTH 

RATED WIND VELOCITY 

DYNAMIC LOADING 

RATED POWER 

,~~~=============SOLIDITY 
~ SYSTEM EFFECTIVENESS CRITERIA 

RELIABILITY MAINTAINABILITY 

DESIGN CONFIGURATION 

SYSTEM SAFETY 

MAXIMUM WIND SURVIVAL 

SEISMIC LOADING 

LENGTH OF DEVELOPMENT PROGRAM 

DOE MILESTONES 

... 
il!ii1~~~~~=====~MATURE PRODUCTION REQUIREMENT 

SCHEDULE VARIABLES YEARS OF O&M 
PRODUCTION RATE 

DURATION OF T&E 

CLUSTER SIZE 
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PROGRAM VARIABLES 

RISK PARAMETERS 

WIND ENERGY CONVERSION SYSTEM 

No. OF UNITS DEPLOYED 

OF MAINTENANCE FACILITIES 

OF O&M PERSONNEL REQUIRED 

No. OF UNITS TESTED 
ffo. OF PROTOTYPES DEVELOPED 

No. OF T&E SUPPORT PERSONNEL 

PAY AND ALLOWANCE RATES 

MANUFACTURING LEARNING CURVES 

TECHNICAL 

SCHEDULE 

~~~~~~======~~~MANUFACTURING ECONOMIC 

ADVANCED TECHNOLOGY 

OTHER TECHNOLOGY TIMING 

POSSIBLE ENVIRONMENTAL 
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COST ESTIMATING RELATIONSHIP (CER) 

PR-291 
JUNE 4 ... 1979 

AN ANALYTIC EQUATION USED TO COMPUTE THE COST OF A PARTICULAR ELEMENT OF A SYSTEM .. OR THE 
TOTAL SYSTEM .. BASED ON SYSTEM CHARACTERISTICS· 

A .. B ... 8 = CONSTANTS TO BE DETERMINED 

COST = A W 

COST = A P + B W 

COST = A Te 

P ... W ... T =SYSTEM PARAMETERS SUCH AS POWER .. WEIGHT .. ETC· 
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LIFE CYCLE COSTS OF A SYSTEM 

---------------Program Acquis 1tion Cost ..... ----------~• 

-------Investment Cost --------;~1 

PP-79.1 
.JUNE Lf, 1979 

I 
I 

I 
'4---------0perating and Support Cost------~ I 

..: Program Peculiar Add Costs 

Procurement Cost .,,,,- .... , 
/ ' /System Cost \ 

I \ 
I \ 

I \ 

I ', 
........ -"' \ 7 I / Hardware \ \ 

I / I Cost A 1 so \ 

//
/ I Oesign to Cost\ 

I (Per Contract 
)" ,,,/ App reach) 

I 
- In llouse -'------Conceptual Phase--------. .. 

11 
Planning I """"1-----Production and Deployment Phase---~~ 

I Research L Exploratory· Advanced 
- Prograrn-,Oevelopment __.~Development 

I 
I Engineering I > -oevelopment -

----------'Operating and Support Phase-------.. • 

-------Full Scale Prod~ction---~~1 
I 
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I 
I llUS CONCEPT SCREENING METllOUOLOGY 

I 
I 
I Is WEIS te ls WEIS 

Cost Data Cost Data 
Consistent? Complete? 

I No No 

I 
Adjust to '.iynthesize 

Consistent Missing Data 
Is WEIS Con- Asstanptions 
sistent with 

I 
WE.IS 

Concept 

Is wns Bask Pnys ics? 
Is WEIS ies fo 

lnnovativ~? 
Ade'juately -Conservation 

Defined? of Energy 
-5tructura 1 ly 
Reasonable? 

I t!I) No No 

I 
Reject Reject 

Is WEIS Is WEIS 
Performance y Performar.ce 

Data Data CreJible? 

I 
Consi~tent? (ROT Test) 

Synthesize No No 

Heeded 

I 
Data 

Re'juest Adj:.ist to Identify 
Mere Consistent Problem 

lnforrna t ion Assumptions 

I 
I 
I 97 

Is WEIS 
le Cost Data 

Credible? 
(ROT Test) 

1ro 

Identify 
Source 

of Failure 

Obtain 
Expert 

Technical 
Opinion 

Accept 

Cbtatn 
Expert 

Cost 
Opinion 

PR-291 
JUNE LJ., 1979 

Modify 
Cost 

ROT 

Costs 
Credible· 

Costs Not 
Credlble 

Modify 
?erfonnance 

ROT 

Perfonnance 
Credible 

Performance 
Not Credible 

Accept 

Reject 

Request Cc st 
Update 

Accept 

Reject 

Request Perfon!lance 
Update 



1 · ~ '. Cost/Performance Evaluation Sheet 

Modular Factors 
. .ate w s: . .J!!fill S w r 

• lllNI= 4 . 1q7q 

System Name=--~--~~~~~~~­
R d k ' @ h Mill /k h 

lOOth ____ _;Date I 
lOOOth PR.-291 

I . 
Reported Normalized Adjusted % Mfg'd 7. Mfg'd • 

L !s/1b .. Cost Cost .Cost Eouip Wei2ht Eouio ROT Ratios 
·:ear and 1979 1979 t 1 

' '. WTG Tower M&E "unntitv lOOth Unit lOOth Unit ' Fi 
. :nn'Jf ac tu red $/Swept, 
"." .. t .ciu .. pmcn ' Area 

w::.nd . 
$/Rated 

Ge'!'lerntor 09 Power 
• Avg ; 

·'Q..otor $/Power 
.. 

Drive' . . ' Watts/# . . 

Electrical Kwhr/O 

Controls fl/Area 

'Enclosure l. : watts/arei 
~· 

, Annua 1 tr erllv 
Tower ' . RCI"C:ea l"'m lt:I 

Other : . . . 
~taterials , .. 

Labor Direct Ph~sical DescriEtion/Dimensions:. I t'i (' J.d 
" 

lnntallntion 
(m.-~rthours) . ; 

I .. 
S~.te Pren .. --Total Direct 

Fie J.d Cost 
. 

!nd~.rect (OH) Swept Area Eff, Hub Height ' 
\ 

·I Interest 
Vi• v. v. v • 

§J?..i:ires R 0 B 

Cont::in~encv Avera2e Ou tout Comments --
.E!..~ _, 8,:;) Reported· Ad1usted Reference 
":'ot: ... 1! Cnoital CF I Jp< :a tion & l I 

~afntennnce 
Kw nvg 

-----
t Cnr.-:-yinz 
I Kw hrs I _Chn_':,!'.'~B 

'"'"- ~- -, J ____ .... , 
I 
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PR-291 
JUNE 4,, 1979 

COST CONSIDERATIONS FOR INSTALLED WIND SYSTEMS 

ITEM DEFINITION 

TURBINE & SITE 

MANUFACTURED EQUIPMENT 
WIND GENERATOR 
Ro TOR 
DR I VE 
ELECTRICAL 
CONTROLS 
ENCLOSURE 
TOWER 
SITE SPEICFIC COSTS 
fOUNDATION 

TOTAL OF WIND SYSTEM COMPONENTS 
ROTOR AND DRIVE 
SPEED INCREASER,, SHAFTS 
BLADES,, HUB,, PITCH AND YAW SYSTEM 
GENERATOR,, POWER CONDITIONING 
RPM CONTROL SYSTEM,, SAFETY SYSTEMS 
E·G·,, FAIRINGS 
SUPPORT STRUCTURE,, TIE DOWNS,, ETC• 
LAND,, TRANSMISSION LINES,, ACCESS ROADS 
CONCRETE,, ANCHORS 
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CosT CoNSIDERATioNs FOR INSTALLED WIND SYSTEMS (coNTINUED) 

ITEM DEFINITION 

INSTALLATION 

MATERIALS 

INSTALLATION 

MAN HOURS 

SITE PREPARATION 

TOTAL DIRECT FIELD 

INDIRECT FIELD 

TRANSPORT.1 FENCING.1 LIGHTS.1 CONDUIT.1 WIRE.1 SITE PREPARATION 

ALL LABOR COSTS TO SITE.1 ASSEMBLE.1 ERECT 

AND CHECK OUT THE SYSTEM 

LABOR HOURS FOR INSTALLATION 

ExcAVATION.1 CLEANING.1 DEWATERING.1 FILL 

SUM OF ALL DIRECT COSTS.1 WHICH IS EVERYTHING LISTED 

PREVIOUSLY 

INDIRECT FIELD AND OFFICE COSTS 

ACCRUED DURING INSTALLATION; E·G·.1 TEMPORARY 

CONSTRUCTION FACILITIES.1 CRAFT BENEFITS.1 PAYROLL 

BURDENS.1 CONSTRUCTION EQUIPMENT 
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PR-291 
JUNE 4., 1979 

CosT CONSIDERATIONS FOR INSTALLED WIND SYSTEMS (CONTINUED) 

ITEM 

INTEREST 

SPARES 

CONTINGENCY 

FEE 

TOTAL CAPITAL 

CAPITAL 

OPERATIONS AND MAINTENANCE (Q&M) 

LEVELIZED O&M 
CARRYING CHARGES 

TOTAL ANNUAL 

DEFINITION 

CosT OF CAPITAL DURING INSTALLATION 

INITIAL REPLACEMENT PARTS 

RESERVE FUND 

FEE FOR INSTALLATION FIRM 

TOTAL OF ALL OF COSTS 

NORMAL AND UNSCHEDULED MAINTENANCE 

PLUS NORMAL OPERATING COSTS 

ANNUITIZED O&M COSTS., 30 YEAR LIFE 

ANNUAL FINANCIAL CHARGES ON TOTAL CAPITAL 

TOTAL OF CARRYING CHARGES AND O&M 
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PR-291 I JUNE 4" 1979 

I 
I 
I 
I 

CosT ESTIMATIONS 

I 
ITEM ESTIMATES 

ROTOR $5 TO $37 /KG $2.50 TO $17/POUND I 
DR I VE $3 TO $11/KG $1-50 TO $5/POUND 

I ELECTRICAL $5 TO $22 /KG $2. 25 TO $10/POUND 

CONTROLS $24 TO $79/KG $11 TO $36/POUND 

I ENCLOSURE $1 TO $13/KG $0°5 TO $6/POUND 
TOWER $1 TO $4/KG $0.5 TO $2/POUND 

FOUNDATIONS $300/M3 $230/CUBIC YARD I 
I 
I 
I 
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ITEM 

TOTAL DIRECT FIELD 

INDIRECT FIELD 

INTEREST 

SPARES 

CONTINGENCY 

FEE 
CosT 

TOTAL CAPITAL 
INTEREST 

ANNUAL O&M 

LEVELIZED O&M 

CARRYING CHARGES 

TOTAL ANNUAL 

CosT ESTIMATIONS (CONTINUED) 

ESTIMATES 

PR-291 
JUNE 4 ... 1979 

WIND GENERATOR CosT x 2.5 
LARGER OF MANUFACTURED EQUIPMENT X 1.2 

16% OF TOTAL DIRECT FIELD 

2% OF TOTAL DIRECT AND INDIRECT FIELD 
' 

5% OF WIND GENERATOR CosT 

10% OF TOTAL DIRECT FIELD 

10% OF TOTAL DIRECT FIELD AND SPARES 

TOTAL OF DIRECT FIELD., 

SPARES ... CONTINGENCY AND FEE 
2% OF TOTAL DIRECT FIELD 

2 x ANNUAL O&M 

Q.18 X TOTAL CAPITAL 

O&M PLUS CARRYING CHARGES 

103 
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ANNUAL WIND ENERGY ESTIMATES 

WIND SYSTEM SwERT AREA WIND SHEAR PEAK PowER 
(ML) EXPONENT (KWE) 

SANDIA DARRIEUS 
CA)* 84 0-17 30 

GIROMILL 226 0-14 40 

SANDIA DARRIEUs(K)* 279 0-17 120 

MAGDALEN ISLANDS 
DARRIEUS 595 

HUTTER 915 

Moo DA 1.,140 

Moo X 1.,140 

0.13 

0.13 

0.13 

224 

90 

200 

200 

RATED WIND 
SPEED (M/s) 

(CENTER LINE HEIGHT) 

13-4 

8-9 

15-0 

15-0 

9.0 

9.5 

9.5 

PR-291 
JUNE 4., 1979 

ANNUAL ELECTRICAL 
ENERGY 
( MWH) 

60 

190 

221 

387 

365 

892 

950 

* (A) DENOTES A POINT DESIGN COMPLETED BY ALCOA LABORATORIES FOR SANDIA LABORATORIES WHILE (K) 
REFERS TO A POINT DESIGN COMPLETED BY A. T. KEARNEY· 
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I 
I 
I 
I WIND SYSTEM MASS WEIGHT 

I SANDIA DARRIEUS 

(MG) (LB) 

(A) 3-82 ( 8.,417) 

I GIROMILL 9-07 (20.,000) 

I SANDIA 
DARRIEUs(K) 11-51 (25,383) 

I 
MAGDALEN 
ISLANDS 
DARRIEUS 22.00 (48.,500) 

I HUTTER 13-15 (29.,000) 

rloD OA 40-37 (89.,000) 

I Mon X 33.08 (72.,920) 

I 
I 
I 
I 

MASS AND WIND ENERGY HATIOS 

ENERGY/MASS f1As s/ ~WEPT AREA 
(WHIG) (KG/M ) 

15-7 45.7 

20.9 40-1 

19-2 41-3 

17-6 37.0 

27. 8 14-4 

22.1 35.4 

28-7 29-0 

105 

ENERGY/YR/POWER 
(KWH/YR/KW) 

2.,000 

4.,750 

1.,842 

1.,728 

4.,056 

4.,460 

4.,750 

PR-291 
JUNE 4., 1979 

PEAK 
PowE~/M2 
(W/M ) 

357 

177 

430 

376 

98-4 

175 

175 
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UTILITY ANALYTICAL MODELING 
I 
I DAVID PERCIVAL 
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OBJECTIVE 

ESTABLISH THE CAPABILITY TO REPRESENT WIND-DERIVED GENERATION IN ELECTRIC 

UTILITY GENERATION PLANNING MODELS SO THAT THE ECONOMIC VALUE OF THE WECS OPTION 

MAY BE EXAMINED 

APPROACH 

PROCURE ESTABLISHED UTILITY GENERATION PLANNING MODELS 

DEVELOP METHODOLOGY FOR WECS REPRESENTATION AND INTEGRATE IT INTO THE UTILITY 

MODELS 
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AccoMPLISHMENTS 

UTILITY MoDELS: 

PR-291 
JUNE 4., 1979 

VERIFIED THAT SELECTED PROGRAM PRQMOD MAY BE USED IN WECS VALUE 

DETERMINATION 

PURCHASE REQUEST FOR PROMOD ISSUED FOR USE ON TYMSHARE 

DRAFT REPORT "PRODUCTION COST MODEL EVALUATIONS" COMPLETED 

REVIEWED INFORMATION ON UTILITY EXPANSION PLANNING MODELS 

WECS REPRESENTATIONS: 

AVAILABLE WRITTEN DOCUMENTATION REVIEWED 

COMPUTER TAPES WITH JBf MODELS RECEIVED AND VERIFICATION OF INCLUDED CASES 

BEGUN 

TAPES OF STONE & WEBSTER AND G.E./EPRI PROGRAMS REQUESTED 

109 



OUTPUT 

REPORT ON UTILITY PRODUCTION COST MODEL EVALUATIONS 

REPORT ON METHODOLOGY AND USERS MANUAL FOR THE WECS REPRESENTATION 

I 
PR-291 I 

JUNE 4,, 1979 

UTILITY PLANNING MODEL INCORPORATING WECS SUCH THAT DUE/SERI STUDIES MAY BE 
PERFORMED 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

PLANNED COMPLETION - - FEBRUARY 1980 
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PR-291 
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TWELVE UTILITY MODELS WERE IDENTIFIED 

ORGANIZATION 

fl AEROSPACE 

fl ARGONNE NATL· LAB· <ANL> 
* ENERGY MANAGEMENT As soc. <EMA) 

fl*GENERAL ELECTRIC Co. (GE) 
fl* J B F 
* MASS· INSTIT· OF TECH· <MIT> 

PHILADELPHIA ELECTRIC Co. 
* POWER TECHNOLOGY .I I NC. (PT I) 

SANDIA LIVERMORE (SLL) 

* SYSTEM CONTROL,, I NC· (SCI) 

* TENN· VALLEY AUTH· <TVA) 

* WESTINGHOUSE ELEC· CORP· 

CODE NAME 

SYSREL 

PROM OD 

PRO COST 

SYSGEN 

PROCOS 

PowER SYM 

*SURVIVED INITIAL SCREENING PROCESS 

FREE 

No 

No 

YES 

YES 

No 

No 

YES 

lfo 

flCoNTAINS WIND-DERIVED GENERATION REPRESENTATION 

111 

COMMERCIAL STATUS 

Buy OR LEASE 

LEASE 
Buy 

Buy 

Buy 

Buy 

PROPRIETARY 

YES 

YES 

No 

tJ 0 

YES 

YES 

tJo 
YES 



MosT WIDELY USED - 33 

ALL GENERATOR TYPES 

FULL DOCUMENTATION AND 

MAINTENANCE 

VALIDATED DATA FILE 

SPECIAL FUEL HANDLING 

PROCEDURES 

WHY PROMUD? 

HOURLY MARGINAL COST REPORTING 

OUTPUT FLEXIBILITY-DIAGNOSTICS 

PROPER SPINNING RESERVE 

TREATMENT 

SCHEDULED MAINTENANCE 

DOE DATA FILE FOR - 200 UTILITIES 

112 
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WHY PROMOD ON TYMSHARE 

FRONT END SAVINGS ($43K VS· $74K) 

PRIME TIME POTENTIAL 

ACCESS TO ALL OPTIONS EXCEPT MULTI AREA 

113 
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I 
I 
I PEAKING 
I CYCLIC 
I 
I 
I 
I BASE 

LOAD 

y x 1 

OPERATING TIME (FRACTION OF YEAR) 

Screening Curve Approach to Determine Optimal Generation Mix 
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u.p. [ 
L.P. 

ORGANIZATION 

SYSTEMS CONTROL 

TVA/OR tJ L 

STONE & WEBSTER 

G.E. 

WESTINGHOUSE 

SAN ANTONIO 

r1 IT 

WORLD BANK 

EXPANSION PLANNING MODELS 

CODE NAME COMMERCIAL STATUS 

INC· PUPS Buy OR LEASE 

WASP FREE 

OPT GEN Buy OR LEASE 

OGP Buy OR LEASE 

GEN OP Buy OR LEASE 

Buy 

GEM FREE 

ELPS FREE 

Jl5 

PR-291 
JUNE 4,, 1979 

PROPHIETARY 

YES 

No 

YES 

YES 

YES 

YES 

!Jo 

No 



J B F 

G.E./EPRI 

STONE & WEBSTER 

BOEING (SIMWEST) 

AEROSPACE 

ANL 

MICH· STATE UNIV· 

WIND MODEL STATUS 

REVIEWED NEGEA VOLS· 1 & 2 

REVIEWED USER'S GUIDE 

REVIEWED USER'S GUIDE 

MANUALS BEING REVIEWED 

ONLY PROGRAM LISTINGS AVAILABLE 

No DOCUMENTATION AVAILABLE 

HART~ MICH· STUDY LESS DETAILED 
REPRESENTATION 

116 
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TAPES IN HousE­
VERI FICAT ION BEGUN 

TAPE REQUESTED 

TAPE REQUESTED 

STILL BEING CONSIDERED 

Nor CONSIDERED FURTHER 

Nor CONSIDERED FURTHER 

Nor CONSIDERED FURTHER 
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FUTURE PLANS 

COMPLETE REPORT ON UTILITY PRODUCTION COST MODEL EVALUATIONS 

BEGIN TRAINING ON PROMOD 

COMPLETE INSTALLATION AND BEGIN TESTING ON JBf 1 STONE & 
WEBSTER AND GENERAL ELECTRIC WIND MODELS· ALSO BEGIN 

TESTING OF SIMWEST 

REQUEST A UTILITY EXPANSION PLANNING TOOL 

117 
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ECONOMICS OF SWECS TIED TO THE UTILITY GRID 

MICHAEL EDESESS 

(PRESENTED BY DAVID PERCIVAL) 

119 
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PERFORM ANALYSES IN PROBLEM AREAS PERTAINING TO THE INTERCONNECTION UF SWECS WITH THE 

UTILITY GRID 

INVESTIGATIONS ARE TO COMPLEMENT AND BE COORDINATED WITH "WECS FOR RECS" TASK BEING 

PERFORMED BY RSSG ... INC· 

THIS REPRESENTS A CHANGE IN DIRECTION FOR THIS TASK AS COMPARED WITH STATUS AT LAST 

QUARTERLY REPORT 

AccoMPLISHMENTS 

DISCUSSIONS ... RESEARCH OF PRIOR STUDIES., AND REVIEW OF WECS FOR RECS PROPOSAL PROMPTED 

REDIRECTION OF TASK EFFORT INTO THE FOLLOWING AREAS: 

ASSESSMENT OF VALUE OF ELECTRICITY SUPPLIED FROM GRID TO SWECS USER AS BAcK-uP., VERSUS 

VALUE OF ELECTRICITY SUPPLIED FROM SWECS TO GRID AS OVERFLOW 

STUDY OF SENSITIVITY OF DEMAND AND ENERGY COSTS TO WIND-LOAD CORRELATION 
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PLANNED ACTIVITIES 

PR-291 
JUNE 4J 1979 

RESEARCH AND IF NECESSARY DERIVE NEW METHODS FOR ASSESSING VALUE OF "nuY-BACK" AND "BACK­

UP" ELECTRICITY 

TEST ANALYTICALLY ANDJ TO THE EXTENT POSSIBLEJ EMPIRICALLYJ THE SENSITIVITY OF DEMAND AND 

ENERGY COSTS TO DEGREES OF CORRELATION BETWEEN WIND AND LOAD 

OUTPUT 

REPORT DESCRIBING METHODS AVAILABLEJ RECOMMENDED METHODS AND SAMPLE RESULTS 

121 



ISSUES NEEDING ATTENTION 

QUESTIONS FOR THE UTILITY: 

PR-291 
JUNE 4., 1979 

WHAT WILL BE THE REDUCTION IN FUEL REQUIREMENTS AS A RESULT OF SWECS INTERCONNECTED 

WITH THE GRID? 

WHAT WILL BE THE REDUCTION IN PLANNED GENERATING CAPACITY? 

WHAT., THEREFORE., WILL BE THE REDUCTION IN COST OF SERVICE? 

WHAT WILL BE THE ADDITIONAL MEASURES., AND THEIR COSTS., REQUIRED TO INSTALL AND SERVICE 

CUSTOMERS WHO ALSO HAVE SWECS? 

WHAT POSSIBLE RATE STRUCTURES COULD APPORTION COSTS AMONG SWECS USERS AND NON-USERS? 

WHAT SHOULD BUY-BACK RATES BE? 

WHAT WILL BE THE EFFECT ON UTILITY FINANCES? 

SHOULD THE UTILITY ITSELF BE A SWECS OWNER? 
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ISSUES NEEDIN~ ATTENTION 

QUESTIONS FOR THE CUSTOMER: 

PR-291 
JUNE 4J 1979 

WITH RESPECT TO POTENTIAL RATE STRUCTURESJ AT WHAT COST IS IT WORTH OWNING A SWECS? 

WHAT IS THE OPTIMAL SIZE OF THE SWECS? 
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_ISSUES ADDRE~SED 

QUESTIONS FOR THE UTILITY-USER AGGREGATE: 

PH -291 
JUNE 4,. 1979 

Do SWECS INTERCONNECTED WITH THE UTILITY GRID RESULT IN OVERALL COST OR SAVINGS AS 

COMPARED WITH ALL-CONVENTIONAL GENERATION? 

WHAT PENETRATION OF SWECS PROVIDES THE OPTIMAL SAVINGS? 

,/ 
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FISCAL YEAR '79 TASK GOAL 

PR-291 
JUNE 4., 1979 

ADDRESS A MANAGEABLE SUBSET OF THE ISSUES LISTED IN SUCH A WAY AS TO COMPLEMENT AND 

INTERACT WITH THE STUDY., "AN ANALYSIS OF THE ECONOMICS IMPACT OF DISPERSED WIND TURBINE 

GENER AT 0 Rs 0 N THE 0 p ER AT I 0 N 0 F A Ru RA L EL E c TR I c D I s T R I Bu T I 0 N c 0 0 p ER AT I v E II ( II WE cs F 0 R 
RECS")., BEING PERFORMED BY REGIONAL SYSTEMS SERVICES GROUP., INC· 
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CHARACTERISTICS OF "WECS FOR RECS" TECHNICAL APPROACH 

SIMPLIFIED WIND AVAILABILITY MODEL (POWER DURATION CURVE) TO BE USED 

REC COST OF SERVICE ADJUSTMENTS FOR VARIOUS WECS PENETRATIONS TO BE DERIVED 

WECS BREAKEVEN COST ESTIMATEDJ BASED ON REDUCTION IN COST OF SERVICE 

PR-291 
JUNE 4J 1979 

CosT OF SERVICE TO BE ALLOCATED TO DEMANDJ ENERGY AND CUSTOMER CATEGORIES AND TO EACH 

CUSTOMER CLASS 

LIKELY RATE STRUCTURES TO BE APPLIED TO WECS USER/CUSTOMER AND INDIVIDUAL WECS BREAKEVEN 

COST INFERRED 

COMPARE REQUIRED BREAKEVEN COSTS WITH ACTUAL WECS COSTS FOR ECONOMIC VIABILITY ASSESSMENT 
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ISSUE COMPLEMENTARY TO THOSE ADDRESSED BY "WECS FOR RECS" 

PR-291 
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WHAT FIGURE OR FIGURES-of-MIND BEST ASSESS THE VALUE OF WECS TO THE USER? TO THE UTILITY? 

THIS IS THE ISSUE TO BE ADDRESSED BY THE SEKI TASK 
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LIABILITY ISSUES ASSOCIATED WITH SMALL WIND SYSTEMS 

ROBERT 0DLAND 

129 
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OBJECTIVE 

PROVIDE POLICY OPTIONS FOR 

DEPARTMENT OF ENERGY 

WIND ENERGY INDUSTRY 

OTHERS 

To ASSURE THAT LIABILITY ISSUES ASSOCIATED 

WITH SMALL WIND SYSTEMS DO NOT IMPEDE THEIR 

INCREASED USE 

130 

I 
PR-291 I JUNE 4, 1979 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

SUBTASK 1 - FORMULATE CRITICAL ISSUES 

STEPS 

HISTORICAL ANALYSIS OF WIND MACHINES 

HISTORICAL ANALYSIS OF OTHER TECHNOLOGIES 

ANALYSIS OF CONTEMPORARY LAW 

STATUS 

DRAFT COMPLETED 

PRODUCT 

ISSUE PAPER TO BE CIRCULATED IN JUNE 
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'I 

PURPOSE I 
PROVIDE BASIS FOR ANALYSIS OF POLICY ALTERNATIVES I 

I 
QUALi TY CONTROL 

I 
INTERNAL SERI REVIEW 

EXTERNAL REVIEW GROUP 
I 
I 
I 
I 
I 
I 
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SUBTASK 2 - DEVELOPMENT & ANALYSIS OF POLICY ALTERNATIVES 

ANALYZE 

LEGAL PROBLEMS 

ECONOMIC IMPACTS 

PROTECTION OF PUBLIC 

PROTECTION OF PEOPLE WHO MAY BE LIABLE 

EASE OF IMPLEMENTATION 

STATUS 

PRELIMINARY WORK HAS BEGUN 
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PRODUCT 
I 

ISSUE PAPER BY END OF JULY I 
I 

PURPOSE 

I 
PROVIDE ALTERNATIVES FOR DISCUSSION 

I 
QUALi TY CONTROL I 

INTERNAL SERI REVIEW I 
EXTERNAL REVIEW GROUP 

I 
WORKSHOP 

I 
I 
I 
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SUBTASK 3 - REFINEMENT OF POLICIES 

ACTIVITIES 

CONSIDER COMMENTS 

FURTHER ANALYSIS 

RELATIONSHIP AMONG POLICIES 

_STATUS 

SCHEDULED TO BEGIN JULY 15; EXPECTED TO BE ON SCHEDULE 

PRODUCT 

INTEGRATED SET OF ISSUES AND ALTERNATIVE SOLUTIONS BY END OF 

SEPTEMBER 
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I 

PURPOSE 
I 

PROVIDE BASIS FOR FURTHER ACTION I 
I 

QUALi TY CONTROL 

I 
INTERNAL SERI REVIEW 

I 
EXTERNAL REVIEW GROUP 

I 
I 
I 
I 
I 
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PR-291 
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COMPARISON OF TWO STUDIES 

SERI 

LIABILITY ISSUES ASSOCIATED WITH 

SMALL WIND MACHINES 

PRODUCT LIABILITY PLUS OWNER/ 

OPERATOR LIABILITY 

PROVIDE POLICY OPTIONS 

PROVIDE BASIC LEGAL AND POLICY 

BACKGROUND 

137 
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SWECS PRODUCT LIABILITY 

INSURANCE ASSESSMENT 

PRODUCT LIABILITY ONLY 

IDENTIFY DATA REQUIREMENTS 

BUILD UPON SERI TASK 
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ENVIRONMENTAL IMPACT ASSESSMENT FOR SMALL SYSTEMS 

KATHRYN LAWRENCE 

(PRESENTED BY CARL STROJAN) 
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OBJECTIVES 
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IDENTIFY POTENTIAL LIFE-CYCLE ECOLOGICAL AND HEALTH RISKS OF SMALL WECS (LESS THAN 100 KW) 

DEPLOYED AS STAND-ALONE SYSTEMS AND INTERCONNECTED TO UTILITY GRIDS 

DETERMINE THE ENVIRONMENTAL IMPLICATIONS OF ECOLOGICAL AND HEALTH RISKS 

DEFINE POTENTIAL ENVIRONMENTAL BARRIERS TO SMALL WECS DEPLOYMENT 
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SUBTASK l: HEALTH EFFECTS ASSESSMENT 

STEPS 

QUANTIFY MATERIALS REQUIRED FOR SYSTEM MANUFACTURE AND OPERATION 

CALCULATE EMISSIONS FROM MATERIALS ACQUISITION AND PROCESSING 

ESTIMATE HEALTH RISK FROM EMISSIONS 

PR-291 
JUNE 4,, 1979 

DETERMINE INJURY AND ACCIDENT MANUFACTURE,, INSTALLATION,, AND OPERATION BY APPLYING 

APPROPRIATE INDUSTRIAL STATISTICS 

ASSESS RISK OF SMALL WECS OPERATION TO HUMAN POPULATIONS (E•G•,, POTENTIAL INJURIES FROM 

BLADE FAILURE; RELEASE OF TOXIC SUBSTANCES FROM STORAGE SYSTEMS; ETC·) 

SUM RISKS TO DERIVE ESTIMATE OF SMALL WECS LIFE-CYCLE HEALTH EFFECTS 

STATUS 

WORK HAS BEGUN; THE CONSULTANT (GERALD WEINGART OF LBL) HAS BEEN OBTAINED TO INDEPENDENTLY 

VERIFY SERI RISK ASSESSMENTS 
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PRODUCT 
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SUMMARY OF LIFE-CYCLE HEALTH EFFECTS TO BE PRESENTED IN THE INTERIM REPORT, SEPTEMBER 15, 
1979 

PURPOSE 

PROVIDE HEALTH RISK ESTIMATES TO BE INTEGRATED WITH ECOLOGICAL EFFECTS ESTIMATES 

QUALITY CONTROL 

INTERNAL SERI REVIEW 

REVIEW BY SELECTED., EXTERNAL PROFESSIONALS 

DOE REVIEW OF INTERIM REPORT 
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SUBTASK 2: ECOLOGICAL EFFECTS ASSESSMENT 

STEPS 

REVIEW EXISTING SWECS ECOLOGICAL EFFECTS AND TECHNOLOGICAL DATA 

PR-291 
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I MAKE ON-SITE VISITS TO EXPERIMENTAL AND OPERATING SWECS., AND TO SELECTED SWECS 

I 
I 
I 
I 
I 
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I 

MANUFACTURES., TO COLLECT ADDITIONAL DATA 

EXAMINE AND QUANTIFY WHERE POSSIBLE POTENTIAL ECOLOGICAL EFFECTS ON: 

LAND USE: REQUIREMENTS OF TOWERS; SAFETY ZONES., MULTIPLE SWECS DEPLOYMENT; SO IL 

EROSION; RECLAMATION FOLLOWING SWECS DECOMMISSION 

AIR QUALITY: INDIRECT EFFECTS FROM USE OF EXOTIC MATERIALS DURING SWECS MANUFACTURE; 

NOISE; EM INTERFERENCE 

WATER QUALITY: SOIL EROSION AND RUNOFF DURING CONSTRUCTION AND OPERATION; RELEASE OF 

TOXIC FLUIDS (E·G•., STORAGE MEDIA IF USED) 

BIOTA: DISPLACEMENT OR DESTRUCTION OF PLANT AND ANIMAL COMMUNITIES AND HABITATS; 

RELEASE OF TOXIC SUBSTANCES THROUGHOUT LIFE-CYCLE; EFFECTS OF ROTOR BLADES 
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STATUS 

WORK HAS BEGUN; GRADUATE SUMMER INTERN JOINED SUBTASK TEAM JUNE l, 1979 

PRODUCT 

PR-291 
JUNE 4, 1979 

QUANTIFICATION OF LIFE-CYCLE ECOLOGICAL EFFECTS OF SWECS; EFFECTS WILL BE INTEGRATED WITH 

HEALTH RISK ESTIMATES AND PRESENTED IN TliE DRAFT FINAL REPORT, DECEMBER 15, 1979 

PURPOSE 

PROVIDE ECOLOGICAL EFFECTS ESTIMATES TO BE INTEGRATED WITH HEALTH RISK ESTIMATES 

QUALITY CONTROL 

INTERNAL SERI REVEIW 

REVEIW BY SELECTED, EXTERNAL PROFESSIONALS 
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SUBTASK 3: LIFE-CYCLE ENVIRONMENTAL ASSESSMENT 

ACTIVITIES 

PR-291 
JUNE 4.., 1979 

ANALYZE ENV I RO NM ENT AL I MPL I CAT IONS OF HEAL TH AND ECOLOGICAL EFFECTS EST I MATES FOR EACH 

LIFE-CYCLE PHASE.., SWECS DESIGN OPTION.., AND DEPLOYMENT OPTION 

DEVELOP A RANK I NG SYSTEM FOR EACH LI FE-CYCLE PHASE WHICH INCORPORATES THE QUANT I TAT I VE 

ESTIMATES OF EFFECTS AND EMISSION WITH THE DURATION OF EACH PHASE 

STATUS 

SCHEDULED TO BEGIN OCTOBER 1 ... 1979 
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PRODUCT 

PR-291 
JUNE 4., 1979 

INTEGRATED SWECS LIFE-CYCLE ENVIRONMENTAL EFFECTS ESTIMATES TO BE PRESENTED IN THE DRAFT 

FINAL REPORT., DECEMBER 15., 1979 

PROVIDE DETAILED INFORMATION ON POTENTIAL ENVIRONMENTAL BARRIERS AND BENEFITS OF SWECS 

DEPLOYMENT 

QUALITY CONTROL 

INTERNAL SERI REVIEW OF DRAFT FINAL REPORT 

PEER REVIEW OF DRAFT FINAL REPORT 

DOE REVIEW OF DRAFT FINAL REPORT 
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SUBTASK 4: VIDEO FILM OF WECS TV INTERFERENCE 

ACTIVITIES 

PR-291 
JUNE 4, 1979 

PROVIDE A 15-MINUTE COLOR VIDEO FILM TO SERI AND DOE WHICH PRESENTS THE POTENTIAL ORIGIN 

AND TV INTERFERENCE OF THE BLOCK ISLAND WIND TURBINE GENERATOR (WTG) 

FILM WILL IDENTIFY WHAT ARE AND ARE NOT PROBABLE EFFECTS 

AUDIENCE WILL BE BLOCK ISLAND RESIDENTS AND OTHER INTERESTED LAYMEN 

STATUS 

UNIVERSITY OF MICHIGAN RADIATION LABORATORY (THOMAS SENIOR) WAS SELECTED FOR PREPARATION 

OF THE FILMj A SUBCONTRACT WAS ISSUED APRIL 30, 1979 (pQ No. AM-9-8186-1) 
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PRODUCT 

PR -291 
JUNE 4_, 1979 

A 15-MINUTE COLOR VIDEOCASSETTE PRESENTING POTENTIAL TV INTERFERENCE OF THE BLOCK ISLAND 

WTG WAS PROVIDED TO SERI AND DOE/WSB ON JUNE l_, 1979 

QUALITY CONTROL 

FILM REVIEW AND APPROVAL BY SERI AND DOE 
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* ENVIRONMENTAL IMPACT ASSESSMENT FOR SMALL SYSTEMS 

Health effects assessment 

Ecological effects assessment 

Video film TV interference 

Life cycle environmental assessment 

*Task redefined March/April 1 79 
to incorporate WSB/DOE comments. 

1. Collect data 

Oct Nov Dec Jan Feb 
1u1 

1u1 

u5 

FY79 
Mar Apr May Jun Jul 

u ~ 

I 7fi •'rt7 

2. Make tentative selection of SWECS designs and deployment options ·f~r stu~y 

3. Interim Report 

4. Draft final report 

5. Initiate plan study 

6. Issue subcontract 

7. Complete study 
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