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May 21, 1930

FOREWORD

THE QUARTERLY REVIEW FOR THE WIND ENERGY SysTems (WES) Pro-
GRAM IS PREPARED BY THE SoLAR ENERGY RESEARCH INSTITUTE
(SERI) As AN OVERVIEW OF THE PROGRAM EFFORTS. [HIS QUAR-
TERLY REVIEW IS DELIVERED To FULFILL SERI's ANNUAL OPERATING
PLan (AOP) REPORTING REQUIREMENTS. THE REVIEW PRESENTS THE
OBJECTIVES, ACCOMPLISHMENTS, PLANNED ACTIVITIES, AND OUTPUTS
OF EACH TAsK IN THE WES PROGRAM.

DISTRIBUTION OF THIS REPORT IS LIMITED TO THOSE DIRECTLY
INVOLVED IN THIS PRoOJECT As DEFINED By DOE. THE REVIEW 1Is
PREPARED FOR DOE BY THE STAFF OF THE SOLAR ENERGY RESEARCH
INsTITUTE, A Division ofF THE MIDWEST RESEARCH INSTITUTE
(MRI) unpeEr ConNTRAcCT No. EG-77-C-01-4042.
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A TOoTAL OF 1/ TASKS ARE CURRENTLY IDENTIFIED IN THE WIND ENERGY SYSTEM PROGRAM
AREA 3.

FIVE ADDITIONAL WIND ENERGY RELATED TASKS ARE CARRIED OUT IN OTHER PROGRAM
AREAS.

THE WORK BREAKDOWN STRUCTURE FOR THE WIND ENERGY SYSTEMS SUBTASKS [IN THE
ReseArRcH AND ANALYSIS ELEMENT oF THE FEDERAL WIND ENERGY PROGRAM IS PROVIDED TO
SHOW THE RELATIONSHIP oF THE SERI TAsks 1IN Erement 1.0.
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“ Work Breakdown Structure - SERI (proposed)
Research and Analysis 1.0
Innovative Information

Market and Impact Studies

1.1

.Harketrand Eco-

nomic Analyses 1.1.1

~Dispersed  1.1.1.1
Market
Charac-
teriza-
tion 1.1.1.0.0
Small User
Decision
Analysis  1.1.1.1.2
Economics
of WECS
owned by
the end
user 1.1.1.1.3

Agricultural 1.1.1.2

Power Networks 1.1.1.3
utility Analytical

Modeling 1.1.1.3.
Selected Yalue
Analysis 1.1.1.3.2
Economics of SWECS/
' Utility 1.1.1.3.3
Economics of HECS/
utility 1.1.1.3.4

Operatlon; and Appli-
cations Requirements 1.1.2

— Dispersed - 1.1.2.1

- Agricultural 1.1.2.2

L-Power Networks 1.1.2.3
Utility Guide 1.1.2.3.1

Instituttonaﬁl[nvlron-
mental Analyses 1.1.3

— Environmental 1.1.3.)

Environmental
Impact Assess-
ment of SWECS 1.1.3.1.1

Ecological-En-
vironmental
Assessment 1.1.3.%.2

Television Inter-
ference
Studles 1.1.3.1.3

Noise Field
Studfes 1.1.3.1.4
— Legal/Regulatory 1.1.3.2

Products Liability
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5

Prog}am
Development 1.1.4

~ Mission
Anatysis 1.1.4.)

Strategy
Analysis 1.1.4.1.1

— Venture
Analysis 1.1.4.2

Planning/
Studies 1.1.4.3

Wind Systems
Coord

WECS Cost
Study

L-—l‘rograun Admini-
stration 1.1.4.8

Concepts 1.2

- Innovative
Systems 1.2.)

Research
Studies 1.2.1.1

Cost and Assess-
ment Studies
1.2.1.2

—~Technology Overview/

1.1.4.3.0

1.1.4.3.2

LCom:ept Rand D
‘.202

[

Dissemination 13

Materials

Development 1.3.)

Dissemination

1.3.2
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WECS

Noise MEASUREMENTS AT
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Work BREAKDOWHN

1.1.1.1.1
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1.1.1.3.1
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May 21, 19
TABLE 1. WIND ENERGY SYSTEMS SUBTASK BUDGET SUMMARY (concLubeD) g 80
ProGRAM REVIEW AND PLANNING 1.1.4.8 1.11 8l 141 -0- 2350 (H) -0- 225
WIND ENErRGY INNOVATIVE SYSTEMS 1.2.1.1 1.30 /2 167 /51 990) 7 1198 15/
ENGINCERING ANALYSIS AND
805[ ESTIMATING OF , ]
[hnovaT ive WECS 152:1:2 .45 99 _60 191 350 1 208 36/
16.95 1098 1155 2475 450 1438 3635 5868
(1) Wimnp SysTems BrANCH/DOE WORK BREAKDOWN STRUCTURE HUMBER-
(2) FYSO FUNDS PLANNED TO BE OBLIGATED FOR SUBCONTRACTS DURING FY30.
(3) TotaL FYSO FuUNDS AUTHORIZED FOR THE SUBTASK-.
() TOTAL FUNDS PLANNED TO BE OBLIGATED FOR SU3CONTRACTS DURING FY30 (INCLUDES FY79 FUNDS, COMAITTED OR UNCOMMITTED) FOR SUBCONTRACTS-
(5) TOTAL FUNDS AUTHORIZED FOR THE SUBTASK IN FY80 incLubing [Y/9 CARRYOVER FUNDS. K]
5



Dollars in Thousands

PR-672
May 21, 1980
temmawmmesm=e Planned Expenditure _
Actual Expenditure to Date 2
Budget Authority
tesssEsRRNERRAD Budget Ob"gatlon (P'anned Rate)
6000,
i
4““
5000. E
. 'r
...-q"'.'
4000. 2
of
-"' ’
» L
: Rd
. ' ‘|i: .1,'
3000 . :““ R
. /‘ ”
J-"‘."“ /I"
2000' .l." - @ "n
: o
Y e’ ,‘/
:..-" ‘,o
1000: {_ /
E-_u==::=gj'"
-I,IJ'T""f ‘e
(o) N D J F M A M J J A S
Analysis of Variance as of March 31, 1980
1. 1216K
2. 1208K

3. Budget Obligation (actual)
(1208 + 751 (committed) = 1959K)
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TABLE 2. WIND ENERGY SYSIEMS PROGRAM (ACIUAL) EXPENDIIURES - 1SI AND 2ND QUARIERS FY80

1ASK

MARKET CHARACTERIZATION

SmaLL User Decision
AnALYSIS

Economics oF WECS Ownep
By THE END USER

WECS UtiLity ANALYTICAL
MoDELING

SELECTED UTILITIES VALUE
AnaLysts

Economics oF WECS T1ep TO
THE UTrcivy

A CompredEnSIVE GUIDE,
WECS ConNECTED To
Erectric UTILITIES

EcovLocicaL, Socio-Environ-
MENTAL ASSESSMENT OF
WiND SYSTEMS

TELEVISION INTERFERENCE
AND WECS

Notse MEASUREMENTS AT
SELECTED WIND SYSTEM
SI1TES

Lanp Hse 1ssues

LEAD
Braucn

Uttty Aepuica-
TioNs AND PoLicy

INDUSTRIAL APPLICA-
TioNs AND Horicy

IupbusTrRIAL ApPLicA-
TIONS AND PoLicy

Uricrty AppLica-
TioNS AND PoLicy

Uttty Aeprica-
Tions AND PorLicy

Uriiry AepLica-
Tions anp PoLicy

Uricivy AppLica-
TioNs AND Poricy

ENVIRONMENTAL AND
SociaL Ivpacts
Group

Winp Enercy Branch

Winp Enerey Brancu

ENVIRONMENTAL AND
SociaL IMpacTs
Group

o’s

by e
94 3
21 1
30 5
15 b1
3/ 9
1 2
5/ b
50 2
/ 1
80 26
50 5

SUBCONTRACTS

~oraL

ExpENDED”
102
27

35

20
15

40

52

114

35

PR-672

Mav 21, 1980

PLANNED lOTAL

ComMmpTTED™™ EXPENDITURES

4y 106
-0- 2/
10 42
-0- 43
370 244
-0- 25
-0- 36
1 58
-0- 20
29 by
-0- 38



STRATEGY ANALYSIS
WiND SysTEMS COORDINATION
WECS Cost Stuby

ProGrAM REVIEW AND
PLANNI NG

WIND ENERGY INNOVATIVE
SysTEMS

ENGINEERING ANALYSIS AND
Cosv EsTIMATES OF
InnovaTive WECS

*As oF 3-29-80 COMPUTER ACCOUNTING REPORTS, SOME EXPENDITURES

TaBLE 2. WIND ENERGY SYSIEMS PROGRAM FUNDING (concLupep)

WinD Enercy Branch
Winp ENERGY BRrancH
SysTeMs DEVELOPMENT

WinD EnErGy BrancH

Winp Enercy BrancH

Winp EnERGY BRANCH

**0BLIGATED BUT NOT YET COSTED.

19
15
36

48

58

5/5

..0_ _0_
5 -0-
2 -0-
9 -0-
19 2/
5 -0-

149 186

AND/OR COMMITMENTS MAY NOT

22
v
45

su1

4
1208

196

_.0..
/51

PR-672
May 21, 1980

14
33
19
b3

35

6
1216

YET BE PUNCHED INTO COMPUTER-
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FY80) WES PrRoGrRAM SUBCONTRACT SUMMARY

($ x K)

NuMBER ~ AMQUNT
PLANNED SUBCONTRACTS 31 35655
PurcHASE REQUESTS APPROVED 14 1565
SUBCONTRACTS AWARbED/$ COMMITTED / /29

PR-672
May 21, 1980



PR-672

IABLE 5. FY80 WES PROGRAM SUBCONTRACI SCHEDULE Mav 21, 1980
PLANNED ACTUAL
Aount 1O AMount TO
Amount  Pr. CompL. START Enp  BE Costep  Amount  Start  BE CosteD
CONTRACTOR Hork TiTLE 3K Date Date  Date Durine FYB0 $K DaTE
3531.15 MARKET CHARATERIZATION
18D (SoLe Source) Winp Data ANALYSIS "6 1730 3/30 9780 b - - -
8D (Limitep Comperitive) DemoGRAPHIC PROFILE 150 1730 5/80  9/80 150 -- -- -
TBD (BOA) Comruter DATA AnaLysis /0 2/30 5/30  1/81 1y -- -- --
IBD (BOA) MARKET RESEARCH 150 2780 3730 1781 75 - -- --
TBD (BON) ProJect INTEGRATION 129 3/30 5780 7/31 66 - -- --
353125 Swate User Decision ANALYS1S
TBD (BOA) StaLL User Decision AnaLysis 10 1/30 5730 10/30 40 -- -- --
3532.725 Econonic of WECS OwNep py THE ENp User
8D (RenEwAL) WECS ror RECS 15/ 3/30 1730 3/3) 120 - -- --
TBD (ComPeETITIVE) Economics oF WECS 28 1780 3/30 11/80 9 == - ==
353215 WECS UvpLiny Awaryticat MopeLIng
EM PROMOD Lease 75 -- 10/79  9/81 %0 75 10/79 50
3532.20_Serectep Uriiiries VALVE MoDELING
JBF Corp. Stve VaLue Auacvsits 370 - 11779 11/80 300 35 12779 2%
Acrospace Corp- S1TE VALut AnALYSIS 210 -- 11/79 11/80 176 212 12/719 1/7
JBF Core. LADMP vs SCI Anavy. 20 2/30 4/30 6/30 X -- - --
JBF Corp. S17e ANaLysts Exr. 172 9/80) 11780 5/81 -0- -- -- -
Aerospace Corp- S1teE ANALYSts EXT. 150 9/8 11733 5/81 -0- -- -- --
3532.60 A CorpreHensIve Guipg:  WECS Comnecten 10 LLEC
Iric UTILITIES
8D (Sote Source) LARGE HECS AssessMENT 50 1/80 5/80 -0- -- - -- -

10
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PR-672
) _ May 21, 1980
TasLe 3. FY30 WES PROGRAM SUBCONTRACT SCHEDULE (continuep)
PLANNED ACTUAL
AMOUNT TO Amount 10
Amount  Pr. ComprL-  START Ewp  BE CosTep  Amount StArT  BE Cosrten
CONTRACTOR Work TiTLE $K Date Dare  Date Dunrine FY80 $K Date
3551.35 Ecorocicat/SoctoENvIRONMENT ASSESSMENT.
TBD (CoMPETHTIVE) F1eLp Noise MEASUREMENT 31 6/80 9/80 3/381 iy -- -- -
3532.50_ TeLevisioN INTERFERENCE AND WLCS
TBD (SoLe Source) TV1 HanpBooK 50 2/30 4/30 10/80 50 - -~ --
TBD (SorLe Source) TVI GHosT SupPRESSION 19 2/80 6/80 10/80 19 - - -=
3552.55 Noise MEASUREMENT AT SELECTED SITES
BarteLLe PHL TETHER SounD MEASUREMENTS 2 2/80 5780 7/381 25 32 3/80 32
TBD (CoMPETITIVE) SYSTEMATIC MEASUREMENTS 59 2/80 9/80 12/80 20 - -- --
M Aeropynanic Noise , 18 4/80 18
Penn State Univ. Noise PropaGATION 27 12/79 27
3531.30 Lanp Use [ssues
TBD (SoLE SouRce) Lanp Use ConTRAINTS 50 2/30 4730  9/30 50 - -- --
UntversiTY oF DENVER LEGAL SupPORT 5 1/80 1/80 10/80 5 10 1/80 10
3532.10 Wino ProcrAM COORDINATION
TBD (SoLe Source) COORDINATION 169 2/30 6/80 12730 109 -~ == --
3532.45 WECS_Cost Stupy
TBD (Sore Source) CONFIGURATION STUDY i 2/80 14730 6780 4
3533.35 WEIS
West VirGinia Univ. Innovar Ive WECS 120 1/30 4/30 /81 60 -- -= --
GRUMMAN DAWY 120 2/80 5/80 1/81 95 - - -

11



PR-672
TaBLE 3 FY80 WES PROGRAM SUBCONTRACT SCHEDULE (concLupep) May 21’ 1380
PLAMNED ACTUAL
Avount 10O AMOUNT TO
Amount  Pr. CompL. START Enp  BE Costep  Amount  START BE COSTED
CONTRACTOR Work TITLE $K Date Date  Date Durine FY80 $K Date $K
Davton Univ. EFT Stupies 120 5/30 6/30 6/81 ) -= -- ==
GRUMMAN TorRNADO 200 2/80 5/80  5/81 5 - - --
TBD (CoMPETITIVE) AssessMENT oF SpeciFic WEIS 191 2/80 9/30 3/81 15 - -— --
3533.4 Jﬂ[éﬁlﬂG_ANA_LY.SLLMD_CDSI_Eﬂm&UNﬁ_QE
TBD (CompETITIVE) DeveLoPMeNT CosTING 25 1/80 6/30 10/80 25 -- -- --
MeTHopoLoGY
TBD (CoMPETITIVE) Pre-propucTion CosTiNG 133 2/30 9/30 3/81 30 - - -=
MeTHopoLoGy
12
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Wind Energy Systems — Milestones

Fy 80
Task or Subtask Activilies :
Oct | Nov | Dec | Jan | Feb |Mar J Apr {May} Jun | Jul | Aug | Sep
Market Characterization 1228
Small User Decision Analysis A Y
Economics of WECS Owned by the | 5 0 64
End User
WECS Utility Analytical Modeling 7
Selected Utilities Value Analysis 84 84
_Economics of WECS Ties to the Utility 104 172y
A Comprehensive Guide, WECS I 24
Connected to Electric Utilities
Ecological, Socio-Environmental 134 ' | D14
Assessment of Wind Systems " 160 -
Television Interference and WECS L]
‘ i Startor Scneduled
Milestone O intlegnediaje Evant
A Milestone Complete @ Completed intermediate
_ Event
1. Planned completion of Phase I 9. Complete analysis for the first 11 sites
2. Planned completion of Draft Report Phase I 10. Complete computer models for study
3. Develop decision model 11. Complete analysis of economics of WECS tied to utilities
4. Dratt report on small user decision analysis 12. Draft final report
5. Complete computer program 13. Draft final report on environmental assessment of SWECS
6. Complete preliminary rate structure studies 14. Draft final report
7. Complete draft methodology report and users manual 15. Systematic measurements on Block Island, R. |.
8. Complete analysis of San Gorgonio site 16. Systematic measurements at Boone, N. C.
15
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Wind Energy Systems — Milestones (continued)

Fy 80
Task or Subtask Activities
Oct | Nov |Dec | Jan | Feb |Mar §Apr [May| Jun | Jul | Aug | Sep
17 18 19
Noise Measurements at Selected L4 o
Wind System Sites 21,
Land Use Issues /a
Strategy Analysis
Wind Systems Coordination - ?26 23E
WECS Cost Study I 24 @ 25Q —
Program Review and Planning 269 268_
Wind Energy Innovative Systems | 2@ 28
Engineering Analysis and Cost l SOQ
Estimating of Innovative WECS I
= : - N p—
Cumulative Planned %5.01287.0504.0729.0943. 11218 ]1518]|1862| 2247 |2682 B174 |3721
’;cc}:‘l’ggows‘s Actual 30,1297 di81. 4696 1 966,2| 1231
: Variance 4,9]00,622,6]32,9§23.2) (13) |
Begin Mi . Slartor Scheduled
A egin Milestone G Intermediate Event
A Milestone Complete @ Compleled intermediate
Event
17. Preliminary measurements at Boone, N.C. 26. Complete draft summary program developn?eni plan.
18. Systematic measurements at Boone, N.C. 27. Issue letters of interest for assessment studies
19. Progress report on noise measurements 28. Award contracts on assessment ) .
21. Draft final report on land use issues 30. Draft report on engineering analysis of innovative WECS

22. Preliminary data base format

23. Centralization and consolidation of the data base

24. Prepared base cost estimate for Millville 10kW system
25. Perform sensitivity analysis for WECS

14

.
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|ABLE B. SUBITASK ADVISORY BOARD MEMBERS
MARKET CHARACTERIZATION

NAME ORGANIZATION
RicHARD WILLIAMS RoCKWELL INTERNATIONAL
Dr. LEO H. SoDERHOLM U.S. DEPARTMENT oOF AGRICULTURE
Dr. Epcar DeMeo EPRI
Dr. W. R. BARCHET BATTELLE PAaciFic NORTHWEST LAB.
Dr. DonaLD ViINSON UNIVERSITY OF SOUTHERN CALIFORNIA
RoBERT L. SCHEFFLER SoUTHERN CALIFORNIA EDISON
MARSHALL F. MERRIAM UNIVERSITY oF CALIFORNIA
BicL Rebpick WSB/DOE
LLoyD WALKER CSU AGRICULTURE EXTENSION SERVICE
Rex TYNES Morcan County REA
Bruce HutToON UNIVERSITY OF DENVER

ECONOMICS OF WECS BY THE END USER
Juby PorpoTOGE : RockweLL INTERNATIONAL
RICHARD BARCHET BarTeELLe PNL
Epear DeMeo EPRI
Tom Repbock UNIVERSITY OF TENNESSEE
FRANKLIN STERMOLE CoLorapo ScHooL oF MINES
SELECT UTILITY VALUE ANALYSIS

Dr. FELIX Wu UNIVERSITY OF CALIFORNIA
Dr. RoBERT SuLLIVAN UNIVERSITY OF FLORIDA
OLIVER GILDERSLEEVE EPRI
DrR. GEORGE GROSS PaciFic Gas & ELECTRIC
Dr. Tom ReDpDOCH UNIVERSITY OF TENNESSEE
Dr. JeEFF RumBAUGH DOE
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NOISE MEASUREME
WIND SYSI

(L) =
D=

A[_SELECIED
SITES

Name ORGANIZATION

AMeEs ReSEARCH CENTER
ProFessor Dennis W. THoMsON PENNSYLVANIA STATE UNIVERSITY
Scott A. TURNER PorTLAND GENERAL ELECTRIC

Dr. WESLEY HARRIS M.I1.T.

LAND USE ISSUES

Dr. FRep H. ScHmiTZ

BiL OSTRANDER
DonaLD BAin
JEFF PEARSON
GERRY FARBER
Jim WeLcH
GEORGE PRING

SouTHERN CALIFORNIA EDISON
OrRecoN DEPARTMENT OF ENERGY
CoLorAaDO CONSUMER ADVOCATE
PENNSYLVANIA POWER AND LIGHT
CONSULTANT

ATTORNEY

WIND SYSTEMS COORDINATION

PeTER MORETTI
Terry HeaLy

Lou LILJEDAHL
Tom Reppock
RoBERT THRESHER
Ron THomas

BiLL ReDDIcK
MARSHALL MERRIAM

OkLAHOMA STATE UNIVERSITY
RockwELL INTERNATIONAL
USDA - BeLtsviLLe, VA
UNIVERSITY OF TENNESSEE
OREGAN STATE UNIVERSITY
NASA-LEWIS ResearcH CENTER
NOE

UNIVERSITY OF CALIFORNIA
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WECS COST_SIUDY

NAME ORGANIZATION
Mr. Nick PATAPOFF SouTHERN CALIFORNIA EDIsON
Dr. AArRON RosEe UNIVERSITY OF SOUTHERN CALIFORNIA
Mr. GEORGE ScoTT HUGHES AIRCRAFT
MR- ARLYAN FEIGHT RockweLL INTERNATIONAL
Mr. Ron Boone FIrsT BANK OF DENVER
Mr. Stu CAMERON FrLuor ENGINEERS AND CONSTRUCTORS
Ms. KATHERINE SEELMAN NatroNaL CouncIL ofF CHURCHES
Ms. BETTY HUNTER EcoLocy CENTER OF LOUISIANA
MR. KEN WiLLIAMSON Los ALaMOS LABORATORY
WELS
Ron THoMAs NASA/LeRc
Oree DyEes DOE
Duane Cromak UNIVERSITY OF MASSACHUSETTS
PETER MORETTI OkLaHOMA STATE UNIVERSITY
BoB THRESHER REGON STATE UNIVERSITY
AL MILLER BaTeLLE PNL
PauL KLIMAS ROCKWELL INTERNATIONAL
1/



SUBTASK
Economics oF SWECS TI1ED TO THE
Urieiry (FY79 Sustask)

LAND Use IssuEes

PrRoGRAM REVIEW AND PLANNING
WinD ENERGY INNOVATIVE SYSTEMS
WiND ENERGY INNOVATIVE SYSTEMS
UTicity ANALYTicaL MODELING
EcoLosIcAL/S0CIO-ENVIRONMENTAL

AsSESSMENT oF WIND-SYSTEMS

ENGINEERING ANALYSIS AND CosT
EsTimATING OF INNovAaTIVE WECS

UriLity AnarLyTvicaL MoODELING

Urteity AnNaLYTicaL MoDELING

PR-672
May 21, 1980

TaBLe c. MECS PROGRAM PUBLICATIONS

T1TLE AND AUTHOR

“THE EFFECT OF THE SUBSTITUTION OF WIND POWER FOR
CONVENTION%L Power oN THE END User’s RATE oF RETURN oON
INVESTMENT” - MicHAEL EDESESS

“Propuct LiABILITY AND SMALL WIND ENErRGY CONVERSION
SysTeEMs (SWECS) AN ANALYSIS OF SELECTED ISSUES AND
PoLicy ALTERNATIVES.” - ROBERT Noun

WiND ENERGY SysTEMs QuarRTERLY Review, OctoBer 1, 1979-
DecemBer 31, 9

“A ReEview ofF THE CURRENT STbTUS oF THE WIND ENERGY
INNovATIVE SysTeEMs ProJECTS” - IRWIN E. Vas

"WinD ENERGY INNOVATIVE SYSTEMS CONFERENCE PROCEEDINGS”
Epitep By IrRwin E. Vas

"ELecTric UTiLiTYy VALUE DETgRMINATlo” - Winp: Vourume 1,
MeETHopoLoGY; VoLuMmE 2, User’s GuiDE-.

"ENVIRONMENTAL AssSESSMENT oOF SMALL WIND SysTEM PROGRESS
REPORT” LAWRENCE/STROJAN

“A SCREEglNG MeTHopoLoGY FOR WiND ENERGY CONVERSION
SysTemMs,” RoBerT D. McConNNELL

“"PLANNING FOR ELECTRIC UTiLITY SoLAR APPLICATIONS: THE
EFFecTs oN RELIABILITY AND PropucTioN CosT ESTIMATES OF
THE VARIABILTY IN Demanp.” GeorGe R. Fecan, C. Davib
PERCIVAL

“INTEGRATION OF INTERMITTENT SOURCES INTO BALERIAUX-

BotH ProbucTtioN CosT MobpeLs.” GeorGe R. FeEgan, C. Davip
PercivaL
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STATUS

DRAFT

FinaL

FINAL

FinaL

FinaL

DRAFT

DRAFT

FinaL

FinaL

FinaL
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SUBTASK

Uticity ANALYTICAL MODELING

WIND ENERGY

WiND ENERGY

WIND ENERGY

WIND ENERGY

ENGINEERING

WIND ENERGY

WiIND ENERGY

WiND ENERGY

WinD ENERGY

INNOVATIVE

INNOVATIVE

INNOVATIVE

INNOVATIVE

SYsTEMS

SYSTEMS

SYSTEMS

SYSTEMS

AnNaLYSIS AND CosT

INNOVATIVE

INNoVATIVE

INNOVATIVE

INNOVATIVE

SYSTEMS

SYSTEMS

SYSTEMS

SYSTEMS

PR-672
May 21, 1980

TiTLE AND AUTHOR

“PROBLEMS IN THE INTEGRATION OF INTERMIITENT SOURCES
INTO UtiLiTYy PropucTioN CosTiNG MODELS- GEorGE R.
Fecan, C. Davip PERCIVAL

“"THIRD ANNUAL PROGRESS REPORT ON THE ELECTROFLUID
Dynamic WiND GENERATOR” MinaArDI, J. E., ET. AL.,
UNIVERSITY OF DAYTON

“AN ANALYSIS oF THE MADARAS RoTor PoweER PLANT - AN
ALTERNATE METHOD FOR EXTRACTING LARGE AMOUNDS OF POWER
FROM THE WIND” WHITFORD, D. H., ET. AL., UNIVERSITY OF
DavyTon

"VERTICAL Axis WiIND TurRBINE DEVELOPMENT” WALTERS, R. E.,
ET. AL., WEST VIRGINIA UNIVERSITY

"ENERGY FROM THE AIR” OLIiver, T. K., ET. AL., SouTH
DakoTA ScHooL oF MINES AND TECHNOLOGY

“SCREENING METHODOLOGY FOR INNOVATIVE WIND SYSTEMS”
MoorRe, E., ET. AL., ScieEnce AppLIATIONS, INC-

"TecHunicAaL DEVELOPMENT OF THE DIFFUSER AUGMENTED WIND
TurBINE (DAWT) ConcerT” ForReMAN, K. M., GiLBERT, B. L.,
GRUMMAN AEROSPACE

“A DEFINITIVE GENERIC STuDY OF AUGMENTED HORIZONTAL AXIS
WinD ENErRGY SysTeEMsS” Lissaman, P. B. S., ET. AL.,
AEROVIRONMENT INC-

“DEFINITIVE GENERIC STUuDY FOR THE EFFECT oF HigH LIFT
A1rrFoiLs oN WiIND TurBINE CosT EFFECTIVENESS” LISSAMAN,
P. B. S., ET. AL., AEROVIRONMENT INC-

“AUGMENTED HORIZONTAL AxIs WIND ENERGY SYSTEMS ASSESS-

"

MENT” HARPER, M. R., ET. AL., TeETRA-TECH INC.
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FINAL
FINAL

FinaL
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WiND

WiND

WIND

WIND

WIND

WIND

WIND

WinD

WIND

WIND

WinD

ENERGY

ENERGY

ENERGY

ENERGY

ENERGY

ENERGY

ENERGY

ENERGY

ENERGY

ENERGY

ENERGY

SUBTASK

INNOVATIVE

[NNOVATIVE

INNOVATIVE

INNOVATIVE

INNOVATIVE

INNOVATIVE

INNOVATIVE

INNOVATIVE

INNOVATIVE

INNOVATIVE

INNOVATIVE

SYSTEMS

SYSTEMS

SYSTEMS

SYSTEMS

SYSTEMS

SYSTEMS

SYSTEMS

SYSTEMS

SYSTEMS

SYSTEMS

SYSTEMS
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TiTLE AND AUTHOR

“A DEFINITIVE GENERIC STUDY FOR SAIL Wine WIND ENERGY
Systems” HoHenNEmMser, K. H., ET. AL., WASHINGTON
UNIVERSITY TeEcHNOLOGY Assoc.

"FURTHER INVESTIGATIONS OF DIFFUSER AUGMENTED WIND
TurBINES” Foreman, K. M., GiLBERT, B. L., GRUMMAN AERO-
sPACE CoRrp.

“N REView oF THE CURRENT STATus oF THE WIND ENERGY
INNOovATIVE SYsTeEMs PRoOJECTS” IRWIN E. VAs, SoLAR ENERGY
RESEARCH INSTITUTE

"WiND ENERGY INNOVATIVE SYSTEMS CONFERENCE PROCEEDINGS”
DOE/SoLar ENERGY RESEARCH INsTITUTE, JBF ScIENTIFIC

“6IrROMILL OVeErRVIEW” McConNELL, R. D., SoLar ENERGY
RESEARCH INSTITUTE

"A Review ofF THE WiIND ProGgrAM AT SERI” IrRwiInN E. Vas,
SoLAR ENERGY RESEARCH INSTITUTE
“TorNAaDO-TYPE WIND ENERGY SYSTEM” Yen, J. T., GRUMMAN
AerospAcE CoORP.

“WiND Power CHARGED AErosoL GENERATOR” MARKs, A- M.,
Marks PoLarizZED CoRrRP.

“AUGMENTED VERTICAL Ax1is WIND EnNeErRGY SysTEMs EvVALUATION"
HorFFerT, M. 1., MiLLER, G., NEW YORK UNIVERSITY

“PRELIMINARY TECHNICAL AND EconoMic EVALUATION OF VORTEX
ExtracTioN DeEVices” KornNreicH, T. R., JBF ScrienTiFic
Corp.

“VErRTICAL Axis WIND TURBINE EXPERIMENTS AND ANALYSIS -
SoMe EFFECTs oF FrLow CURVATURE ON THE AERODYNAMICS OF

DarrIEUS WIND TurRBINES” MieLIORE, P. G., WoLFe, W. P.,
WEST VIRGINIA UNIVERSITY
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STATUS

FinaL

FinaL

FInNAL

FINAL

FINAL

FinaL

DRAFT

DRAFT

DRAFT

DRAFT

DRAFT



SUBTASK

SELeECTED UTiLiTY VALUE

SELeEcTED UTILIiTY VALUE

WIND

WIND

WIND

WIiND

WIND

WinD
WinD
WinD
WIND
WinD

WinD

ENERGY INNOVATIVE

ENERGY INNOVATIVE

ENERGY INNOVATIVE

TID

T1D

TID
TID
TID
TID
TID
TID

ANALYSIS

ANALYSIS

SYSTEMS

SYSTEMS

SYSTEMS

PR-672
May 21, 1980

T1TLE AND AUTHOR

"ELecTrIc UTIiLiTy VALUE AgALYSIS METHODOLOGY FOR WIND
EnNeErGY ConveERsION SysTems” KeitH, C. CReTcHER, TeED H.
Davey, THe ArReospace Corp.

"METHODOLOGY FOR DETERMINING THE VALUE ofF WinD ENERGY
CoNvERSTON SysTeMs (WECS) for SpecifFic UTiLiTY SYSTEMS,”
JBF ScientifFic Corr.

“THe CircuraTioN ConNTROL VERTICAL AXis WIND TuRBINE”
WaLTERs, R. E., ET. AL., WEST VIRGINIA UNIVERSITY

“A FREE-VORTEX MoDEL WITH NUMERICAL SOLUTION FOR THE
UNSTEADY LIFTING CHARACTERISTICS OF STRAIGHT BLADED
DarRrRIEUS WinD TurBINES” MiGLIORE, P. G., ET. AL., WEsT
VIRGINIA UNIVERSITY

“"VErRTIcAL Axts WinD TurRBINE DeVELoPMENT” WALTERs, R. E.,
ET. AL., WEST VIRGINIA UNIVERSITY

”PROCEEDING§ - PANEL oN INFORMATION DISSEMINATION FOR
WinD ENErRGY” - WEIS

“Cap1TAL FORMATION FOR SMmALL WIND ENERGY CONVERSION
SYysTEM MANUFACTURERS = A GUIDE T0 METHODS AND SOURCES,”
AWEA

“WinNnD ENErRGY INFORMATION DIRECTORY,” WEIs/MooNEY
PaMPHLET - “WIND” AN ENERGY ALTERNATIVE,” Wels/Evans

"

“Winppower - MOD 2,” (PAMPHLET ForR DEDICATION), WEIS
Poster - “THE DOE WinD ENErGY PROGRAM,” WEIS
Fiem - “Winp: AN ENErRGY ALTERNATIVE,” WEis/Evans

VipeoTaPE - “WiIND ENERGY THEATER,” WEIS
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STATUS

DRAFT

DRAFT

DRAFT

DRAFT

DRAFT

FinaL

FinAL

FinaL
FinAL
FinaL
FinaL
FinaL

FinaL



Winp TID

Winp TID
Winp TID

Winp TID

SUBTASK
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May 21, 1980

T1TLE AND AUTHOR

gDOE %ARGE WiND TurRBINE DEVELOPMENT PROGRAM" (TECHNICAL
RIEF

"DOE LARGE WIND TurRBINE PROGRAM” (TECHNICAL SUMMARY)

EMOD % WiND TURBINE DEVELOPMENT PrRoJECT” (TECHNICAL
RIEF

“CoMmmuniTy ApprLicAaTIONS oF WECS, HANDBOOK FOR PRELIMI-
NARY FEAsIBILITY StuDpIiES, SERI/RSSG

272

STIATUS
DRAFT

DRAFT

DRAFT

DRAFT
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MARKET CHARACTERIZATION

MArRTIN DeEUTSCH
(HARRY REEVE)

0 S H S

A MEETING OF THE SuBTASK ADVISORY COoMMITTEE wAs HELD AT SERI own MarcH 28, 1980
TO FAMILIARIZE THEM WITH THE TASK OBJECTIVES AND TO REVIEW THE PROPOSED

SUBCONTRACTS

PURCHASE REQUESTS AND STATEMENTS OF WORK FOR ALL PHASE Il SUBTASK SUBCONTRACTS
HAVE BEEN COMPLETED, REVIEWED BY THE ADVISORY BOARD AND SENT TO THE APPROPRIATE
FIRMS FOR RESPONSE. ~—ALL PROPOSALS ARE PRESENTLY BEING HELD UP PENDING PHAsSE |
COMPLETION.

ALL APPROVED CONTRACTORS IN BOA ARea FIVE (MARKET STUDIES) WERE VISITED TO
ACQUAINT THEM WITH THE REQUIRED ACCELERATED MARKET RESEARCH EFFORTS. (PHase I).

MANUFACTURERS AND PROMINENT INDIVIDUALS IN THE WIND FIELD WERE CONTACTED TO

DETERMINE SPECIFIC OUTPUT REQUIREMENTS FROM THE COUNTY LEVEL, DETAILED WECS
MARKET CHARACTERIZATION STUDY.

25
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DEVELOPED A PRELIMINARY LISTING OF ALL WECS MANUFACTURERS AND MACHINES WITH
COST/PERFORMANCE DATA. MACHINES RANGE IN RATED ouTPUT FROM 7/ W To 3 MNW.

AFTER A MEETING WITH DOE/WSD pPeErRsoNNEL IN WASHINGTON oON May 8, TASK WILL BE
REPLANNED WITH MARTY DEUTSCH ASSUMING RESPONSIBILITY FOR THE EFFORT.

PLANNED ACTIVITIES

SERI PrROJECT MANAGEMENT AND DOE PROGRAM MANAGERS wWiILL MEET IN May, 1980 7o
REVIEW PROJECT OBJECTIVES AND PLANS.

NEGOTIATIONS FOR ALL SUBTASK CONTRACTS FOR THE MARKET CHARACTERIZATION PROJECT
HAVE BEEN DELAYED PENDING COMPLETION OF A REVISED WORK PLAN AND SCHEDULE
REFLECTING COMMENTS RECEIVED FrROM DOE PROGRAM MANAGER-.

CompLETE WECS APPLICATION IDENTIFICATION AND ANALYSIS-
CoMmPLETE LISTING OoF WECS MANUFACTURERS AND PRODUCTS-

COMPLETE DETAILED WORK PLAN INCORPORATING ACTIVITIES FOR A NEAR-TERM, HIGH
POTENTIAL MARKET ANALYSIS PRrROJECT (FYB0) AND THE COUNTY LEVEL, MARKET
CHARACTERIZATION PRrROJECT (FY81).

24



Bupcetr For FY30
300K

PR-672
May 21, 1930

BUDGET SUMMARY

1sT AND 2ND PLANNED 1ST AND

QUARTERS 2ND QUARTERS
EXPENDITURES EXPENDITURES COMMITMENTS
102 .5K 105.7K | 4.2K
25



SUBCONTRACT. _SUMMARY

PLANNED SUBCONTRACTS
PurcHASE REQUESTS APPROVED

SUBCONTRACTS AWARDED/$ COMMITTED

26
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SMALL USER DECISION ANALYSIS

J. GRESHAM

AccoMPL ISHMENTS

SELECTED AN EXTERNAL REVIEW GROUP CONSISTING OF:

DEVELOPED

INCLUDE

R. BrRuce HutTon
Ass1STANT PROFESSOR OF MARKETING
UNIVERSITY oF DENVER

REx TyYNES
CONSULTING ENGINEER
MorcaN County, CoLo. REA

LLoyp WALKER
EXTENSION AGRICULTURAL ENGINEER
CoLorADO STATE UNIVERSITY

INITIAL DECISION MODEL FOR THE AGRICULTURAL, BUSINESS, AND
INSTITUTIONAL MARKETS AND ASSOCIATED DECISION CRITERIA. THE RELEVANT CRITERIA

SIMPLE

PAYBACK PERIOD, CAPITAL coST (TIED TO THE AVAILABILITY OF

27
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FINANCING), FREQUENCY OF MAINTENANCE AND REPAIR, AVAILABILITY OF SERVICE/PARTS,
AND DEGREE OF ENERGY INDEPENDENCE ACHIEVED OR PERCENTAGE OF ENERGY NEEDS MET.

BEGAN USER CONTACTS.

PLANNED ACTIVITIES

BEGIN SUBCONTRACT WORK-

CONTINUE USER CONTACTS, EVALUATE DECISION MODEL, AND MAKE NECESSARY CHANGES.

BuDnGET M
1sT AND 2nND PLANNED 1sT AND
ToraL Bupeer (FY80) QUARTERS 2ND QUARTERS
150K EXPENDITURES EXPENDITURES COMMITMENTS
21.6K 26.3K 0
28



SUBCONTRACT SUMMARY

PLANNED SUBCONTRACTS
PurcHAseE REQuUESTS APPROVED

SuBCONTRACTS AWARDED/$ COMMITTED

29

NUMBER

1
1
0
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ECONOMICS OF WECS OWNED BY THE END USER

RoGer TAYLOR
(GEorRGE FEGAN)

A DRAFT OF A REPORT ENTITLED "THE EFFECT oF THE SuBSTITuTION OF WIND POWER FOR
CoNVENTIONAL ErLecTtric Power” (rFor FY79 SuBTASK) WAS DISTRIBUTED FOR SERI 1In-

HOUSE REVIEW.

Issuep RFP FoOR sTuDY ENTITLED "“GUIDES FOR REPRESENTING ELECTRIC UTtiriTy RATE
STRUCTURES AND RATES” TO A SELECTED LIST OF 20 BIDDERS.

BEGAN DRAFTING A STATEMENT OF WORK FOR WECS For RECS cArRRY ONs.

PLANNED VITIE

0 COMPLETE REDEFINITION OF TASK. (AS A RESULT OF THE UTILITY MEETING HELD
WITH THE ADVISORY COMMITTEE AND DOE/WSD PERSONNEL).

0 REVIEW AND suBMIT cOMMENTS oN RSSG DRAFT REPORT-
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0 REDRAFT RSSG EXTENSION STATEMENT OF WORK TO BE CONSISTENT WITH REVISED
TASK PLAN.

PROBLEMS

As A RESULT oF SERI REORGANIZATION AND SUBSEQUENT REASSIGNMENT OF KEY STAFF OF
THIS SUBTASK (DEAN NORDMAN) THERE WERE NO SIGNIFICANT ACCOMPLISHMENTS. As A
RESULT OF A SUBTASK REVIEW MEETING THIS TASK HAS BEEN REEVALUATED AND IT APPEARS
THAT THERE WILL BE A REVISED PLAN FOR IT DURING THE COMING QUARTER-

BubDGET SUMMARY

BuDGeT For FY80

265K
TrRANSFER FrRoOM FY/9 PLANNED 1sT AND
36K 1st AND 2ND QUARTERS 2ND QUARTERS
Totar BupGeT EXPENDITURES EXPENDITURES COMMITMENTS
301K 33.5K 41.8K 10.4K
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SUBCONTRACT_SUMMARY

PLANNED SUBCONTRACTS
PurcHASE ReEquesTs APPROVED

SUBCONTRACTS AWARDED/$ COMMITTED
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UTILITY ANALYTICAL MODELING

Davibp PERCIVAL

ACCOMPLISHMENTS

FINALIZED COMPUTER MODELS DEVELOPED BY AND AVAILABLE fFRrOM SERI. ALL MODELS
OPERATIONAL-

INSTALLED AND TESTED UTILITY EXPANSION MODEL, A NONPROPRIETARY MODEL OBTAINED
FROM RENSSELAER PoLYTECHNIC INSTITUTE, oN SERI’S COMPUTER FACILITY.

COMPLETED INITIAL DRAFT OF DELIVERABLE REPORTS: “ELecTrIC UTIiLITY VALUE
DETERMINATION--WIND: VorLuMe 1, MeTHoDoLOGY; VorLuMe 2, UserR's GuiDE.”

DisTRIBUTED VoLUME 1 FOR INTERNAL SERI REVIEW.

FIRST STEPS OF COMPLETE PACKAGE TESTING BEGUN FOR SOUTHERN CALIFORNIA EDISON IN
CONNECTION WITH SELECTED UTILITY VALUE ANALYSIS-.
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PLANNED ACTIVITIES
FINALIZE DELIVERABLE REPORTS.

BEGIN EXTENSION TO INCLUDE WECS OTHER THAN HORIZONTAL AXIS IN VALUE
DETERMINATION CAPABILITY.

COMPLETE VALUE DETERMINATION FOR SCE AS PART OF SELECTED UTILITY VALUE ANALYSIS.

BupGET SUMMARY
BupGeT For FY80
100K
TRANSFER FROM FY/9 1sT AND 2ZnND PLANNED 1sT AND
40K QUARTERS 2ND QUARTERS
TotaL BubpGeT EXPENDITURES EXPENDITURES COMMITMENTS
140K 65.9K ' 47.5K 0.4K
54



SUBCONTRACT _SUMMARY

PLANNED SUBCONTRACTS
PurcHASE REQUESTS APPROVED

SUBCONTRACTS AWARDED/$ COMMITTED
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SELECTED UTILITIES VALUE ANALYSIS

RoGER TAYLOR
(GEORGE FEGAN)

M Ht

A MEETING HELD WITH SOUTHERN CALIFORNIA EDIsoN (SCE) HAS RESULTED IN GOING TO
STONE AND WEBSTER FOR THE SYSTEM DESCRIPTION AS REQUESTED By SCE. THE BAsic
SYSTEM DATA HAVE BEEN RECEIVED, PUNCHED ON CARDS AND SENT TO THE TWO
SUBCONTRACTORS. DATA ARE CURRENTLY BEING SCREENED FOR NEEDED IMPROVEMENTS.

A MmeeTiNG BETWEEN SERI AND PaciFic GAs AND ELEcTrIc (PGRE) wAS HELD CONCERNING
THE Pt1. AReNA, CALIF., SITE. [T WAS DECIDED THAT THIS SITE WILL NOT BE THE
OTHER SITE ANALYZED BY BOTH SUBCONTRACTORS. THE LUDINGTON, MicH., CONSUMERS
Power Co. SITE WILL REPLACE IT.

THE METHODOLOGY REPORTS FROM THE TWO SUBCONTRACTORS HAVE BEEN RECEIVED AND SENT

OUT FOR REVIEW.
PLANNED ACTIVITIES

COMPLETE THE VALUE ANALYSIS OF THE SAN GORGONIO SITE ON THE SCE SYSTEM.
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COMPLETE THE VALUE ANALYSIS OF THE LUDINGTON SITE ON THE ConsuMmERs Power Co.

SYSTEM.

BupgeT SUMMARY.

BupGcetr For FY80

600K PLANNED 1sT
TRANSFER FrROM FY/9 1sT AND 2ND AND 2ND
470K QUARTERS QUARTERS
TotaL BupGeT EXPENDITURES EXPENDITURES
10/70K 249 .9K 249. 4K
37
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SUBCONTRACT SUMMARY

PLANNED SUBCONTRACTS
PURCHASE REQUESTS APPROVED

SUBCONTRACTS AWARDED/$ COMMITTED
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ECONOMICS OF WECS TIED TO UTILITIES

Davip PeERrcivaL
(GEORGE FEGAN)

ACCOMPLISHMENTS

MODELS FOR USE IN THIS TASK HAVE BEEN COMPLETED BY THE UTILITY ANALYTICAL
MoDeELING TASK-.

SOURCES OF REGIONAL DATA HAVE BEEN INVESTIGATED. SYNTHETIC UTILITY DATA FOR THE
six EPRI REGIONS SHoULD BE AVAILABLE IN JUNE-

PLANNED ACTIVITIES
SELECT TWO REGIONS FOR DETAILED ANALYSIS-.

ACQUISITION OF REGIONAL UTILITY DATA.
COMMENCE REGIONAL ANALYSIS.

39



FY30
BupGEeT
55K

BUDGET SUMMARY

1sT AND PLaNNED 1sT
2ND QUARTERS AND 2ND QUARTERS
EXPENDITURES EXPENDITURES
13.5K 25.2K
SUBCONTRACT SUMMARY
NoNE
40
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A COMPREHENSIVE GUIDE: WECS CONNECTED TO ELECTRIC UTILITIES

RoGcer TAYLOR

MP H S
PREPARED DRAFT OF THE SECTION ON THE FeDErRAL WIND ENERGY PROGRAM. [NCLUDES

DESCRIPTION OF THE LARGE HORIZONTAL AXIS MACHINE PROGRAM, THE SMALL WIND MACHINE
PROGRAM AND THE EMERGING AND ADVANCED TECHNOLOGY PROGRAM-

PLANNED ACTIVITIES

BEGIN WORK ON REMAINING SECTIONS.

PROBLEMS

MAJOR DELAYS DUE TO INVOLVEMENT IN SAWHILL PROJECT. EXPECT APPROXIMATELY
5 MONTH SLIPPAGE.
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BUDGET
230K

1st AND 2nND
QUARTERS
EXPENDITURES
40.1K

BuDGET _SUMMARY

PLANNED 1sT
AND 2ND QUARTERS

EXPENDITURES COMMITMENTS
36‘2 0
2
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SUBCONTRACT SUMMARY

PLANNED SUBCONTRACTS
PUrRcHASE REQUESTS APPROVED

SUBCONTRACTS AWARDED/$ COMMITTED
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ECOLOGICAL, SOCIO-ENVIRONMENTAL ASSESSMENT OF WIND SYSTEMS

CARL STROJAN

ACCOMPLISHMENTS
COMPLETED ANALYSIS OF DATA FROM SWECS AESTHETICS STUDY.

PREPARED A STATEMENT OF WORK FOR A TECHNICAL SERVICES PURCHASE ORDER TO PROVIDE
ESTIMATES OF AIR AND WATER POLLUTANTS EMITTED AND ENERGY CONSUMED DURING
PRODUCTION OF RAW MATERIALS USeED For WECS.

COMPLETED A REPORT ENTITLED "“ENVIRONMENTAL ASSESSMENT oOF SmAaLL WIND SYSTEMS:
ProcrEss ReporT” (SERI/PR-354-420) rFor FY79 CARRY OVER SUBTASK-

PREPARED A TECHNICAL PAPER ENTITLED "ENVIRONMENTAL EFFECTS OF SMALL WIND ENERGY
CONVERSION SYSTEMS,” WHICH WAS PRESENTED AT THE Seconp U.S. DOE ENVIRONMENTAL
CoNTROL Symposium oN MarcH 18, 1N Reston, Va.

PREPARED A TECHNICAL PAPER ENTITLED “A FIeLDp STuDY ON THE AESTHETICS OF SMALL
WinD MACHINES: PRELIMINARY REPORT,” WHICH WAS PRESENTED AT THE AIAA/SERI WinD
ENnErcY CONFERENCE oN Aprit 11, 1N BourLpewr, CoLo.

Iy
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COMPLETE DRAFT FINAL REPORT ON THE ENVIRONMENTAL EFFECTS OF SWECS AND DELIVER TO
WSB/DOE AND OUTSIDE REVIEWERS FOR CRITICAL EVALUATION-

CONTINUE DATA COLLECTION ON THE ENVIRONMENTAL ASPECTS OF THE PRODUCTION AND
DEPLOYMENT OF MEDIUM AND LARGE SCALE WECS FOR INCORPORATION INTO FY80 SuUBTASK-.

BUuDGET SUMMARY
PLANNED 1sT AND
BupGET 1st AND 2ND QUARTERS 2ND QUARTERS
$98K (1NcrLupEs 38K EXPENDITURES EXPENDITURES COMMITMENTS
FY/9 CARRY OVER) 52.4 37.9K 1.0K
45



SUBCONTRACT SUMMARY

PLANNED SUBCONTRACTS
PurcHASE REQUESTS APPROVED

SuBcONTRACTS AWARDED/$ COMMITTED

46

NUMBER
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TELEVISION INTERFERENCE AND WECS

N. KELLEY

ACCOMPLISHMENTS

UNIVERSITY oOF MICHIGAN RECOMMENDED SPECIAL ANTENNAS BE TESTED AT VARIOUS
LOCATIONS NEAR THE Mobp-1.

UNIVERSITY OF MICHIGAN RECOMMENDED INSTALLATION LOCATIONS OF SPECIAL ANTENNAS
(BREMCO wiILL PURCHASE AND INSTALL).

INITIATED NMEGOTIATIONS FOR CONTINUING OF UNIVERSITY OF MICHIGAN SUBCONTRACT.

Receivep DRAFT oF TVI SiTine HANDBOOK AND DRAFT oF Brock IsLanND TVI REPORT.

PLANNED ACTIVITIES

COoMPLETE SYSTEMATIC TVI MEASUREMENTS AT THE MoD-1 SITE AFTER INSTALLATION OF
SPECIAL ANTENNAS.

COMPLETE REVIEW OF DRAFT REPORT OF BLock ISLAND MEASUREMENTS AND NEW VERSION OF
THE LARGE WIND TURBINE SITING HANDBOOK.

47



PR-6/2
May 21, 1980

PURSUE POSSIBLE FUNDING OF UNSOLICITED PROPOSAL SUBMITTED BY POLYTECHNIC
INsTITUTE oF NEw YORK FOR DEVELOPMENT OF AN ELECTRONIC TECHNIQUE FOR DETECTION
AND SUPPRESSION OF WIND TURBINE TV] SIGNALS.

COMPLETE CONTRACT PROCEDURE FOR EXTENSION OF UNIVERSITY OF MicHigaN TVI sSTuDIES
TO INCLUDE SMALL WIND TURBINES.

BUDGET SUMMARY

1st AND PLANNED 1sT AND
2ND QUARTERS 2ND QUARTERS
BuDpGeET EXPENDITURES EXPENDITURES COMMITMENTS
110K 7 . 8K 20.2K 0
43



SUBCONTRACT SUMMARY

PLANNED SUBCONTRACTS
PURCHASE REQUESTS APPROVED

SUBCONTRACTS AWARDED/$ COMMITTED

49

PR-6/2
May 21, 1980

($ x K)

NuMBER  AMOQUNT

2
0
0

69
0
0
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NOISE MEASUREMENTS AT SELECTED WIND SYSTEM SITES

N. KELLEY

M H? S

CoNsuLTED WITH DR. FRED ScHMITZ oF THE U.S. ArRMY RESEARCH AND TECHNOLOGY LABS ON
POSSIBLE WTIG NOISE GENERATING MECHANISMS.

AT ScHMITZ'S SUGGESTION, ADDITIONAL PRELIMINARY MEASUREMENTS WERE MADE AT Mobp-1
FEBRUARY 5 AND 7 TO IDENTIFY IF THE NOISE WAS RANDOM OR A PERIODIC IMPULSE--

RESULT: PERIODIC IMPULSE.
HeLp WiND TurBINE Noise worksHop AT SERI FeBruary 21-22.

MODIFIED SUBCONTRACT WITH PENN STATE UNIVERSITY TO INCLUDE INSTALLATION OF TWO
ACOUSTIC SOUNDERS NEAR MoD-1 AND TO MAKE SUPPLEMENTAL SEISMIC AND ACOUSTIC
MEASUREMENTS DURING THE SYSTEMATIC FIELD MEASUREMENTS AT BoOONE.

AWARDED SUBCONTRACT T0 PNL FOrR TETHERSONDE SUPPORT FOR SYSTEMATIC FIELD STUDY AT
BooNE.

ATTENDED MoD-]1 NOISE REVIEW MEETING WITH DOE/WSB on MarcH 10.

-

50
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INITIATED SYSTEMATIC MEASUREMENT PROGRAM IN BooNE, MArRcH 17 (THRoOuGH APRIL 5).

AWARDED SUBCONTRACT To0 MIT ror carLcuLAaTIiONs oF WTG (Mobp-1) nNoise AT 35 AnND
23 RPM.

PLANNED ACTIVITIES

COMPLETE DATA REDUCTION AND INTERPRETATION OF SERI--MEASUREMENTS TAKEN DURING
INTENSIVE PERIOD.

MAKE NOISE MEASUREMENTS OF Mop-0 OPERATION IN BOTH DOWNWIND AND UPWIND
CONFIGURATIONS WITH SUBSEQUENT REDUCTION AND INTERPRETATION OF THE DATA.

MAKE NOISE MEASUREMENTS OF VAWT aAnND SanD1A LABsS.

RECEIVE REDUCED TETHERSONDE DATA FROM PNL AND SUPPLEMENTAL ACOUSTIC AND
PROPAGATION DATA FROM PENN. STATE COVERING SYSTEMATIC BOONE MESUREMENTS-

DEVELOP REVISED TASK PLAN BASED ON CURRENT KNOWLEDGE OF THE LARGE SCALE WECS
NOISE GENERATION PROCESS AND IMPACT.



BUDGET SUMMARY

1st AND PLANNED 1ST AND
2ND QUARTERS 2ND QUARTERS
BubpGET EXPENDITURES EXPENDITURES
195K 116.2K 63.6K
52

COMMITMENTS
28.6K

PR-672
May 21, 1980



SUBCONTRACT SUMMARY

PLANNED SUBCONTRACTS
PurcHASE REQUESTS APPROVED

SUBCONTRACTS AWARDED/$ COMMITTED

53

NuMBER

2
3
3

PR-6/2
May 21, 1980



LAND USE ISSUES

RoBERT NouN

ACCOMPL ISHMENTS
ESTABLISHED ADVISORY COMMITTEE TO TASK.
COMPLETED INTHOUSE LITERATURE REVIEW OF ENVIRONMENTAL IMPACTS.

COMPLETED [INVENTORY OF STATE AND FEDERAL SITING AND LICENSING
REGULATIONS RELATING TO WECS.

COMMENCED LITERATURE REVIEW OF WECS LAND AREA REQUIREMENTS.

SUBMITTED REQUESTS FOR PAauL FRIESEMA As A CONSULTANT AND Mike Lotker (TSG) as a

SUBCONTRACTOR TO THE TASK-

PLa i S

COMPLETE ALL IN-HOUSE RESEARCH.

pL
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May 21, 1980
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May 21,

1980

HoLD MEETING OF TASK ADVISORY COMMITTEE TO OBTAIN GUIDANCE ON SUBCONTRACTOR WORK

AND OVERALL TASK PLAN-

AWARD CONTRACT FOR THE ASSESSMENT OF SITING DIFFERENCES BETWEEN WECS
CONVENTIONAL Power PLANTS.

BUDGET SUMMARY

1sT AND PLANNED 1sT AND
2ND QUARTERS 2ND QUARTERS
BUuDGET EXPENDITURES EXPENDITURES COMMITMENTS
135K 33.2K 38.1K 0
55
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SUBCONTRACT SUMMARY.

PLANNED SUBCONTRACTS
PURCHASE REQUESTS APPROVED

SUBCONTRACTS AWARDED/$ COMMITTED

56

NuMBER

2
2
1
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STRATEGY ANALYSIS

DAVID SCHALLER

SUBTASK WORK WAS BEING HELD IN ABEYANCE PENDING MODIFICATION TO STATEMENT OF
OBJECTIVES AND THE SUBTASK WORK PLAN-.

COMMENCED DEVELOPMENT OF REVISED SUBTASK WORK PLAN TO REFLECT THE CHANGE OF
OBJECTIVES-. REVISED PLAN IS TO ANALYZE THE IMPACT OF THE FEDERAL ENERGY
REcuLAaTORY CoMMission (FERC) rRurLes unNDeErR PURPA oN THE WIND ENERGY PROGRAM-.

PLANNED ACTIVITIES
(UNDER REVISION AND INTERNAL REVIEW)

BEGIN DETAILING THE MANDATORY AND OPTIONAL PROVISIONS oF FERC’s 210 anp 201
RULES AS THEY AFFECT THE DEVELOPMENT OF WIND ENERGY.



BUDGET SUMMARY
1sT AND PLANNED 1sT AND
2ND QUARTERS 2ND QUARTERS
BuDGET EXPENDITURES EXPENDITURES COMMITMENTS
75K 4.7K 14.5K 0

SUBCONTRACT SUMMARY.

NONE

58
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WIND SYSTEMS COORDINATION

IrRWIN E. Vas

REVISED MISSION STATEMENTS FOR THE WIND ENERGY SYSTEMS PROGRAM.

ComPLETED PurcHAse RequesT (PR) rFor THE WIND PROGRAM COORDINATION SUBCONTRACT-
PR HAS BEEN APPROVED AND SENT TO POTENTIAL BIDDERS.

COORDINATION MEETINGS WERE HELD WITH A NUMBER OF COMPANIES, AGENCIES AND
UNIVERSITIES INCLUDING: RAYTHEON, SoOUTHERN CALIFORNIA EDISoON, GOLDEN GATE
ENereY CENTER, Rockwert (Rocky FrLATs), CoLoraDo STATE UNIVERSITY, GENERAL
Ecectric, A. D. LitTLe, WAsHiNGTON UNIVERSITY, ExxoN ENTERPRISES, KANSAS ENERGY
OFFICE, AND PRINCETON UNIVERSITY.

PLANNED ACTIVITIES

CONTINUE PLANNING/LIAISON ACTIVITIES WITHIN THE FEDERAL WIND ENERGY PROGRAM AND
WITH OTHER FEDERAL, STATE, PUBLIC AND PRIVATE INSTITUTIONS-



BUDGET SUMMARY
1sT AND PLANNED 1sT AND
2ND QUARTERS 2ND QUARTERS
BuDGET EXPENDITURES EXPENDITURES
430K 21.8K 38.1K
60

COMMITMENTS
29.0K
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May 21, 1980



SUBCONTRACT SUMMARY.

PLANNED SUBCONTRACTS
PurRcHASE REQUESTS APPROVED

SUBCONTRACTS AWARDED/$ COMMITTED

bl

NUMBER

1
1
0

PR-672
May 21, 1980

($ x K)

169
169
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WECS COST STUDY

JoE LAVENDER

ACCOMPILISHMENTS
COMPLETED BASE ESTIMATES FOR THE DESIGNATED SYSTEMS.

SPECIFIC WIND SYSTEMS THAT WILL BE INCLUDED IN THE TASK ARE:

o MILLVILLE 10 kW
o EneEreY DeverLopmenT Co. 4o kW
o DOE/Sanpia 100 «W
o Mop-2 2500 KW

COMPLETED SENSITIVITY ANALYSIS ON THE 10 xW anD 40 kW SYSTEMS.

COLLECTED COST AND PERFORMANCE INFORMATION ON ALL COMMERCIALLY AVAILABLE
SYSTEMS.

PLANNED ACTIVITIES

COMPLETE ROUGH DRAFT OF TASK REPORT BY LATE APRIL-MID MAY AND SUBMIT FOR REVIEW-

62
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PERFORM COST REGRESSION ANALYSIS OF COMMERCIALLY AVAILABLE WIND SYSTEM AT A
SPECIFIED WIND VELOCITY.
o TOTAL CAPITAL COST AS A FUNCTION OF KWH/YR.

0 HARDWARE COST AS A FUNCTION OF KWH/YR.

BUDGET SUMMARY.

1sT AND PLANNED 1ST AND
2ND QUARTERS 2ND QUARTERS
BUDGET EXPENDITURES EXPENDITURES COMMITMENTS
50K 16.6K 19.4K 5.5K
65



SUBCONTRACT SUMMARY

PLANNED SUBCONTRACTS
PurcHASE REQUESTS APPROVED

SUBCONTRACTS AWARDED/$ COMMITTED

ol

MUMBER
1
0

0

PR-672
May 21, 1980

($ x K)
AMQUNT.

i
0
0
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PROGRAM REVIEW AND ADMINISTRATION

IrRwin E. Vas

ACCOMPL ISHMENTS

REVISED MISSION STATEMENTS FOR THE WIND ENERGY SYSTEMS PROGRAM AND THE WIND
ENERGY BRANCH WERE COMPLETED AND SUBMITTED T0 SERI MANAGEMENT-.

THE WIND ENERGY SyYsTEMS PRoOGRAM QUARTERLY REVIEW WAS PRESENTED T0 WSB/DOE 1IN
WASHINGTON.

CoMPLETED THE FY79 SERI wIND SYSTEMS SUMMARY AND sUBMITTED 710 DOE FOR INCLUSION
IN THE FeDeraL WinD EnNErRGY ProGRAM Summary FY/9.

SUBMITTED MODIFICATIONS TO THE WSB/DOE soLAR OBJECTIVES.
SUBMITTED SMALL/MINORITY BUSINESS REPORT ON FY79, FY80 SUBCONTRACTS-

MET WITH AND DISCUSSED THE SERI WIND PROGRAM WITH A NUMBER OF PEOPLE FROM
FEDERAL, STATE, OTHER PUBLIC AND PRIVATE INSTITUTIONS.

b5
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PLANNED ACTIVITIES

CONTINUE REVIEW, PLANNING, AND REPORTING ACTIVITIES AS REQUIRED-

BUDGET
225K

BupGeT SUMMARY

1st AND PLANNED 1sT AND

2ND QUARTERS 2ND QUARTERS

EXPENDITURES EXPENDITURES COMMITMENTS
44.9K 54.7K 24.9

SUBCONTRACT SUMMARY.

NONE
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May 21, 1930

WIND ENERGY INNOVATIVE SYSTEMS

[rRwIN VAsS

AcCOMPLISHMENTS

HELD REVIEW OF THE GRUMMAN AEROSPACE CORPORATION CONTRACTS ON THE TORNADO-TYPE
WECS AND THE DIFFUSER AUGMENTED WIND TURBINE.

COMPLETED A QUARTERLY REVIEW OF THE FOLLOWING CONTRACTS:
WASHINGTON UNIVERSITY ~ YAWING WITH BLADE CYCLIC PITCH.
AEROVIRONMENT =~ ON THE DYNAMIC INDUCER-
WeEsT VIRGINIA UNIVERSITY - CONTRACT ON THE INNOVATIVE WIND TURBINE-.

COMPLETED TECHNICAL REVIEWS ON 2/ UNSOLICITED PROPOSALS-.

[SSUED TWO LETTERS OF INTEREST FOR ASSESSMENT STUDIES, ONE FOR TETHERED WIND
ENERGY SYSTEMS, AND ONE FOR WIND ENERGY INNOVATIVE SYSTEMS.

ISSUED A CALL FOR PAPERS FOR THE SECOND WIND ENERGY INNOVATIVE SYSTEMS
CONFERENCE-

b/
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TRANSMITTED THE FINAL GENERIC STUDY REPORTS BY AEROVIRONMENT (2), TeTrRA-TECH,

AND WASHINGTON UNIVERSITY TeEcH. Assoc. 70 T.I.C. FOR DISTRIBUTION-

PLANNED ACTIVITIES

INITIATE REVIEW OF ABSTRACTS FOR SECOND WEIS CONFERENCE-.

REVIEW AND RANK PROPOSALS RECEIVED IN RESPONSE TO THE TWO LETTERS OF INTEREST
FOR TETHERED AND WEIS ASSESSMENTS.
REVIEW UNSOLICITED PROPOSALS-
REVIEW THREE SUBCONTRACTOR DRAFT FINAL REPORTS-
BUDGET SUMMARY
BupGceTr For FY80
990K
TrRANSFER FrRoOM FY/79 1st AND PLANNED 1sT AND
4y7K 2ND QUARTERS 2ND QUARTERS
ToraL BubpGeT EXPENDITURES EXPENDITURES COMMITMENTS
1437K 340.7K 355.2K 196.5K

63
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SUBCONTRACT SUMMARY.

PLANNED SUBCONTRACTS
PurcHASE REQUESTS APPROVED

SUBCONTRACTS AWARDED/$ COMMITTED

69

NUMBER

5
0
0
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Mav 21, 1980
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ENGINEERING ANALYSIS AND COST ESTIMATING OF INNOVATIVE WECS

PETER SouTH

AccomMpPl ISHMENTS

PReEPARED RFP T0 MoDIFY THE SAMICS (SoLAarR ARRAY MANUFACTURING INDUSTRY COSTING
STANDARDS) PROGRAM TO WORK FOR PRODUCTION cOSTING oF WECS.

BEGAN PREPARING MANUAL DESCRIBING ESSENTIAL CHARACTERISTICS OF INNoVATIVE WECS
AND THEIR SUBSYSTEMS FOR USE IN SCREENING PROPOSALS-.

ISSUED A CONTRACT TO A CONSULTANT (ROBERT ALLEN) TO ANALYZE PRODUCTION COSTS OF
MADARAS SYSTEM.

PLANNED ACTIVITIES

CONTINUE AERODYNAMIC ANALYSES OF DAWT AND TORNADO WHILE INITIATING OTHER
ANALYSES (E.G., CircuLATION CONTROLLED VAWT).

Deveropr SAMICS METHOD FOR PRODUCTION COSTING-

WRITE, ACQUIRE REVIEW FOR, AND SEND RFP rFor IWECS DEVELOPMENT COSTING.

/0
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CONTINUE WORK ON REPORT DESCRIBING FUNDAMENTAL AERODYNAMIC CHARACTERISTICS OF

GeENERIC IWECS.

- FY80 BupGET
362K

BUDGET SUMMARY

IsT AND PLANNED 1ST AND
2ND QUARTERS 2ND QUARTERS
EXPENDITURES EXPENDITURES COMMITMENTS
41.2K 46 . 4K 0
/1



SUBCONTRACT SUMMARY.

PLANNED SUBCONTRACTS
PurRcHASE REQUESTS APPROVED

SUBCONTRACTS AWARDED/$ COMMITTED

/2

NUMBER

2
0
0

PR-672
Mav 21, 1980

($ x K)
AMQUNT

195
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WIND ENERGY INFORMATION DISSEMINATION

PaTrRICIA WEIS

ACCOMPLISHMENTS
CoMPLETED FILM “WinND: AN ENERGY ALTERNATIVE."

ProDUcCeED VIDEOTAPE “WIND ENERGY THEATER.”

CompLETED DRAFT “CaPiTAL FORMATION FOR SmMALL WinD ENERGY CONVERSION SYSTEM
MANUFACTURERS--A GUIDE TO METHODS AND Sources--AWEA."

COMPLETED DRAFTS OF TECHNICAL BRIEFS ON LARGE WIiIND TurBINE AND Mop 2--RDD
CONSULTANTS-

COMPLETED DRAFT--PAMPHLET ON MoD 2--RDD CONSULTANTS.

COMPLETED PRELIMINARY DRAFT “PLANNING GUIDE FOR COMMUNITY APPLICATIONS OF
WECS"--RSSG.

/5
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PLANNED ACTIVITIES

PuBLisH AND DISTRIBUTE CArPITAL FoORMATION FOR SMALL WIND ENERGY CONVERSION SYSTEM
MANUFACTURERS .

PUBLISH AND DISTRIBUTE

THE DOE LARGE WiIND TurBINE DEVELOPMENT PROGRAM--TECHNICAL BRIEF.
THE DOE LARGE WIND TurRBINE PROGRAM~~-TECHNICAL SUMMARY.

THE Mop-2 WinD TurBINE DEVELOPMENT PROGRAM-~TECHNICAL BRIEF.
WinD Power-~MoD 2--PAMPHLET.

o O O O

DRAFT coMPLETE--PLANNING GUIDE FOR CoMmMunNiTY ApprLicATIONS oF WECS.
UpDATE AND REPRINT--WIND ENERGY INFORMATION DIRECTORY-

PRELIMINARY DRAFT--SITING CouRrRse ForR SmaLL WECS.

DISPLAY OF LARGE EXHIBITS ON WIND ENERGY--SERI/Rocky FrLATS.

PRELIMINARY DRAFT--A/V MaTeERIALS KIT.

4



FY80 BubGEeT
250K
CArRrRY Over FY/9 BuDGeT
123K
ToTraL BubpGeTr
373K

BUDGET SUMMARY

1sT AND
2ND QUARTERS
EXPENDITURES
118K

/5

PLANNED 1ST AND
2ND QUARTERS
EXPENDITURES

129K

PR-6/72
May 21, 1980

COMMITMENTS
13.7K



SUBCONTRACT SUMMARY.

PLANNED SUBCONTRACTS
PurcHAsE REQUESTS APPROVED

SUBCONTRACTS AWARDED/$ COMMITTED

/6

NUMBER

3
3
2

PR-672
May 21, 1980

(% x K)

98
98
48
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SMALL WIND TURBINE PRODUCTION EVALUATION
AND COST ANALYSIS

CarL NORDQUEST

AccoMPL ISHMENTS
RFP (FH-0-9049) 1ssuep Fesruary 5, 1980.

THE PROPOSAL EVALUATION BOARD HAS REACHED A UNANIMOUS CONCLUSION IN SELECTING
THE SUBCONTRACTOR. A CONTRACT WILL BE AWARDED BY JuLy 1.

SMALL WIND TURBINE SELECTED FOR ANALYSIS.

WE ARE PREPARING A LIST OF QUESTIONS FOR THE FINAL NEGOTIATIONS WHICH SHOULD
TAKE PLACE THE FIRST PART ofF JurLy 1980.

PLANNED ACTIVITIES
INITIATE CONTRACT WITH SELECTED MANUFACTURER-

PROVIDE WIND TURBINE TO CONTRACTOR FOR ANALYSIS/DESIGN-.

//



FY80 BuDGET
$279K
(Not WinD Funps)

PR-672
May 21, 1980
BupGE MA
1st AND PLANNED 1sT AND
2ND QUARTERS 2ND QUARTERS
EXPENDITURES EXPENDITURES
LABOR: $41K $51K
MATERIAL: 1K 22K
OTHER DIRECT: __ 25K
. COMMITMENTS
$42K* $98K 0

*ACTUALS LESS THAN PLANNED BECAUSE WIND TURBINE NOT PROCURED AND SUBCONTRACT NOT

LET.

/8



SUBCONTRACT _SUMMARY

PLANNED SUBCONTRACTS
PurcHASE REQUESTS APPROVED

SuBCONTRACTS AWARDED/$ COMMITTED

/9

($ x K)

NumMBER  AMOUNT
1 130
1 130
0 0
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May 21, 1980



MARKET CHARACTERIZATION

MArRTIN DEUTSCH
(HARRY R. REEVE)

81
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EY80

INVESTIGATE AND QUANTIFY 2-5 HIGH POTENTIAL SWECS MARKETS.

FY8]

INVESTIGATE THE MARKET VARIABLES FOrR WECS, DETERMINE POTENTIAL IN SELECTED
MARKETS, AND DEVELOP A COMPREHENSIVE MARKETING PLAN FoORrR WECS.

ACCOMPLISHMENTS

A PROJECT REVIEW MEETING HELD AT THE DOE WAsSHINGTON PROGRAM OFFICES HAS RESULTED
IN A REVISION To FY80 AnND 81 ACTIVITIES FOR THIS TASK. A PHASE | EFFORT WILL BE
DIRECTED AT DETERMINING 2-5 NEAR TERM, HIGH POTENTIAL MARKET ForR SWECS. THE
ACTIVITIES OF PHASE | TERMINATE WITH A DRAFT FINAL REPORT SUBMITTED BY SEPTEMBER
30, 1980. PHase Il EFFORTS INCORPORATE A MORE COMPREHENSIVE, DETAILED WECS
MARKET STUDY AND PLANNING DOCUMENT. SPECIFIC LONG-TERM PHASE Il ACTIVITIES WILL
COMMENCE DURING FY80 WITH A DRAFT FINAL SUBMITTED SepTeMBER 30, 1981.

Puase I - NEAR-TERM, HIGH POTENTIAL SWECS MARKET ANALYSIS.

82



PR-6/2
May 21, 1980

o A BOA SUBCONTRACTOR HAS BEEN SELECTED TO PERFORM COMPUTERIZED ECONOMIC
PERFORMANCE MODELING-

0 NEGOTIATIONS FOR ANOTHER BOA CONTRACTOR TO PROVIDE THE MARKET RESEARCH IS
NEAR COMPLETION-.

Puase Il - CounTYy LEVEL, DETAILED WECS MARKET ANALYSIS.

0 SUBCONTRACT  AWARDS FOR  COUNTY LEVEL WIND REGIME DATA  ANALYSIS;
DEMOGRAPHIC PROFILE BY COUNTY; PROJECT INTEGRATION AND MARKET RESEARCH
HAVE BEEN DELAYED PENDING REVISIONS TO DETAILED WORK PLAN AND SCHEDULING.

CONTACTED SEVERAL PROMINENT INDIVIDUALS IN THE WIND FIELD--Dick WirLciams (Rocky
Frats); Leo SoperHotm (USDA); Dick KatzenBure (NatioNnaL PowerR CoMPANY);
BoB SHERWIN (ENERTECH); AND Hans MEYER (WINDWORKS)-~TO DETERMINE THE INFORMATION
FROM THE WECS MARKET CHARACTERIZATION STUDY WHICH WOULD BE MOST USEFUL TO THEM.

CONTINUED THE CLOSE LIAISON WITH Rocky FLATS WITH A TOUR OoF THE Rocky FrLATs TEST
CENTER.

ESTABLISHED A COMPLETE LIST OF WIND MACHINE MANUFACTURERS AND MACHINES PRODUCED,
AND THEIR PERFORMANCE AND COST DATA.

HELdD A MEETING OF THE WECS MARKET CHARACTERIZATION TASK ADVISORY BOARD AT SERI
oN MarcH 28, 1980. SUBJECT WAS THE DETAILED EVALUATION OF THE FIVE WORK
STATEMENTS BEING ISSUED THIS MONTH. THE MEETING WAS VERY PRODUCTIVE. ATTENDEES
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INCLUDED: BirL TorBerT (DOD ciaison); Joe Barrow DOE/CS); RicH BArRcHeT (PNL);
Ep MavyFieLDp (RaytHeon); AL Gonzares (RavyTHeon); Leo SoperHouMm (USDA-SEA/AR);
MArRsHALL MERRIAM (Univ. ofF CaLiF.); anD Frank Goobman (EPRI).

PLANNED ACTIVITIES

Puase | - NEAR-TERM HIGH POTENTIAL MARKET ANALYSIS

APPLICATION DATA--CONTINUE IDENTIFYING HIGH POTENTIAL APPLICATIONS BY MARKET
SECTOR BY GEOGRAPHIC LOCATION, POWER REQUIREMENTS, CURRENT ENERGY SOURCE,
CONVENTIONAL ENERGY COSTS AND MARKET SIZE.

WinD MACHINE DATA--CONTINUE TO EXPAND THE LIST OF MANUFACTURERS, DISTRIBUTORS,
DESIGNERS AND THEIR WECS. DEVELOP A SCREENING METHODOLOGY TO DETERMINE SEVERAL

REPRESENTATIVE SWECS FOR USE IN THE ECONOMIC PERFORMANCE MODEL.-

0 WIND REGIME DATA AT THE STATE LEVEL USING EXISTING SOURCES WILL BE
DEVELOPED FOR USE IN SCREENING MARKET/APPLICATION POTENTIAL

0 DEVELOP AND IMPLEMENT A COMPUTERIZED DATA ANALYSIS MODEL WHICH DETERMINES
ECONOMIC VIABILITY FOR PRIMARY SWECS MARKETS-.

0 INTEGRATE SUBTASK ACTIVITIES TO ESTIMATE HIGH POTENTIAL SWECS MARKETS AND
PREPARE FINAL REPORT.

84
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Puase Il - CouNty LEVEL DETAILED WECS MARKET ANALYSIS-.
0 AWARD OF PENDING SUBCONTRACTS FOR WIND REGIME DATA ANALYSIS, DEMOGRAPHIC
PROFILE BY COUNTY; COMPUTERIZED DATA BASE/ANALYSIS MODEL MARKET RESEARCH

AND PROJECT INTEGRATION AFTER REVISION AND APPROVAL OF DETAILED WORK
PLAN-.

DEVELOP A DETAILED WORK PLAN THAT WILL INCLUDE DETAILED SUBTASK DESCRIPTIONS,
INTERRELATIONSHIPS, LEVELS OF EFFORT, SCHEDULE, MILESTONES, AND CRITICAL PATH.

Qutpur
PHase I - NEAR-TERM, HIGH POTENTIAL SWECS MARKET ANALYSIS
0 IDENTIFY AND QUANTIFY 2-U HIGH POTENTIAL MARKETS IN THE UNITED STATES-
PHase Il - County LEVEL DETAILED WECS MARKET ANALYSIS
IDENTIFY DETERMINING FACTORS AFFECTING THE DECISION TO INVEST IN WECS.

PRESENT A COMPLETE REVIEW OF EACH IDENTIFIED WECS APPLICATION.

SUMMARIZE MARKET DEMAND FACTORS AND [IDENTIFY COST AND BENEFIT FACTORS BY
APPLICATION.
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PRESENT A FINAL MARKET ANALYSIS OF APPLICATIONS WITH THE GREATEST POTENTIAL.

IDENTIFY PRESENT AND FUTURE POTENTIAL IN PRIMARY MARKETS BASED ON SALES
CRITERIA-

BUDGET SUMMARY.

1st AND PLANNED 1sT AND
BUDGET 2ND QUARTERS 2ND QUARTERS
(BA) EXPENDITURES EXPENDITURES COMMITMENTS
800K 102.5K 105.7K 4. 2K
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TaBLe 1. SUBCONTRACTS
PLAMNED ACTUAL
MAounT ToO MouNT TO [HE
Mwount  PR. ComprL. START o BE CoSTED  AMOUNT  START CosTED
CONTRACTOR Hork TeTLE DaTE Date  Date During FY80 $K DaTE K
3531.15 MARKET CHARACTERIZATION
TBD (Sore Sourcek) Winp DaTa ANALYSES 46 3/30 5/30  9/30 146 -- -- -~
8D (Limivep CompertTive)  DEmocrRAPHIC PROFILE 150 3/80 5/80  9/80 150 - - -
18D (BOA) Computinr DATA ANALYSIS 70 3/30 5/80 1/81 2 -- - --
TBD (BOA) MARKET RiEsEArCH 150 41/80 5/30 1781 75 -- -- --
Bn (Bon) ProJECT INTEGRATION 139 4/30 5780 7/81 66 -- - --
8/



WECS Market Characterization (3531.15)
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Task or Subtask Activities

Fy 80

Fy 81

h-—

Oct

Nov

Dec

Jan

Feb | Mar | Apr [May| Jun |} Jul

Aug | Sep J Oct | Nov | Dec | Jan

I

Phase | — Near term high potential
' SWECS market analysis
Applications analysis/screening
Wind machine data analysis/screening
Computerized economic performance
model

Wind regime data development

Primary market analysis/data integration
Dratft final report

1

dd

|

W edfak

.

.

Feb

<
e

Phase I} — Counly level detailed
WECS market analysis

Detailed work plan

Applications analysis (preliminary

screening

Wind machine data analysis/screening

Computerized data base/analysis model

County level wind regime data analysis

Demographic profile by county .

Market research and analysis

Project integration

Draft final report

Project Management

Subtask Management

<4

P

= -

f’

b. Planned

12.4

28.0

46.

62.9

79.4 J105.7]129. 4164 4)254.9

344.9

h91.1

Accrued Costs C. Actual

0.5

26.1

45.0

66.6

84.61102.5

d. Variance

.9

1.9

1.5

(3.7

(5.2)]3.2

/\ Begin Milestone
V¥ Milestone Complete

QO Equipment Arrival

@ Progress Renort

(3 Dratft Final Report
B Final Report

33

4@ Workshop or Special Meeting
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SMALL USER DECISION ANALYSIS

JAMES GRESHAM

39
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OBJECTIVE

DEVELOP A QUANTITATIVE DESCRIPTION OF THE SMALL USER DECISION PROCESS WITH
REGARD TO PURCHASE OF A SMALL WIND ENERGY CONVERSION SYSTEM.

ACCOMPLISHMENTS

SELECTED AN EXTERNAL REVIEW COMMITTEE

0

R. BRUCE HUTTON
AssISTANT PROFESsOR oF MARKETING
UNIVERSITY OF DENVER

DrR. HUTTON HAS EXTENSIVE EXPERIENCE IN MARKETING AND CONSUMER CONCERNS
RELATED TO PURCHASING AND OPERATING ALTERNATIVE ENERGY SYSTEMS. His
DUTIES INCLUDE ADVISING ON THE SUBCONTRACT WHICH PRODUCES THE DECISION
MODEL FOR THE INDIVIDUAL CONSUMER-

REX TYNES
CONSULTING ENGINEER
MorcaN County (CO) REA

Mr. TYNES HAs HAD 40 YEARS OF EXPERIENCE AS AN ENGINEER FOR ALL TYPES OF
UTILITY SYSTEMS, SPECIALIZING IN PLANNING, RATE STUDIES, AND FEASIBILITY
REPORTS - MR. TYNES WILL ENSURE THAT THE DECISION MODEL FAIRLY AND
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COMPLETELY REPRESENTS THE VIEWPOINT OF THE sMALL (MuNicIPAL oOR REA)
UTILITY.

o LLOYD WALKER
EXTENSTION AGRICULTURAL ENGINEER
CoLORADO STATE UNIVERSITY

MR. WALKER IS AN AGRICULTURAL ENERGY SPECIALIST AND IS WELL ACQUAINTED
WITH NOT ONLY THE ENERGY CONCERNS BUT ECONOMIC AND INVESTMENT ISSUES AS
WELL.

DEVELOPED FIRST ESTIMATION OF THE DecisioNn MopeL FRAMEWORK FOR AGRICULTURAL,
COMMERCIAL, SMALL UTILITY AND INSTITUTIONAL USERS-~THE RELEVANT CRITERIA INCLUDE

1) capiTAL cosT (TIED TO THE AVAILABILITY OF FINANCING), 2) PAYBACK PERIOD,
3) FREQUENCY OF MAINTENANCE AND REPAIR, 4) AVAILABILITY OF SERVICE/PARTS, 5)
PERCENTAGE OF NEEDS DISPLACED, AND DIFFICULTY OF OBTAINING INFORMATION. FOR
SMALL UTILITY APPLICATIONS, THE RATE OF RETURN CRITERIA MAY BE MORE APPROPRIATE
THAN SIMPLE PAYBACK PERIOD-. LIFE CYCLE COSTS ARE NOT CONSIDERED IMPORTANT
CRITERIA BY THIS GROUP OF POTENTIAL PURCHASERS- SOME CRITERIA MAY YET BE
COMBINED OR DROPPED FROM THE MODEL AS IT IS REFINED. [HE FINAL GOAL IS A MODEL
(OR SET OF MODELS IF NECESSARY) THAT IS BOTH SIMPLE AND COMPREHENSIVE 1IN
DESCRIBING THE PURCHASE DECISION PROCESS FOR A SWECS.

BEGAN USER CONTACTS CONSISTING OF DISCUSSIONS COVERING ENERGY~RELATED CONCERNS

AND RELEVANT DECISION CRITERIA. IN THE THIRD QUARTER THE CONTACTS WILL BE
CONCERNED WITH EVALUATING AND TESTING THE DECISION MODEL.
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A PR®™ was 1SSUED uTiLIZiING THE BOA METHOD TO DEVELOP THE SECOND MODEL, THE
RESIDENTIAL USER DECISION MODEL. ARTHUR D. LITTLE WAS THE ONLY RESPONDENT AND
WILL RECEIVE THE CONTRACT WITH MINOR MODIFICATIONS TO THEIR PROPOSAL-

PLANNED ACTIVITIES

BEGIN SUBCONTRACT WORK-

CONTINUE USER CONTACTS, EVALUATE DECISION MODEL, AND REVISE AS NECESSARY.

QutpPuTt
PREPARE DRAFT REPORT DURING THIRD QUARTER FY80.

PREPARE FINAL REPORT DURING FOURTH QUARTER FY80.

*THE STATEMENT OF WORK WAS REVIEWED BY SERI sTAFF Dennis CosteLrLo, Harry Reeve, AND Tom KRriz.
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BUDGET
150K

Bu

1sT AND
2ND QUARTERS
EXPENDITURES

21.6K

UMMA

PLANNED 1sT AND
2ND QUARTERS
EXPENDITURES

26.8K

95

COMMITMENTS
0
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May 21, 1980



TaBLe 5. SUBCOMTRACTS

PR-672
May 21, 1980

PLAMNED ACTUAL
AMOUNT TO M1OUNT TO BE
Mount  Pr. CompL. START Enp  BE CosTeD  AMOUNT  StART CosTED
ConTRACTOR Hork TiTLE DaTE Date  Date purine FYB0 K DatE

355125 Smarl User DecistonN AMALYSIES

8D (BOA) SuaLt. User Decision AxaLy-

s1s L] 1780 530 10/30 ] - -- --
9
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Small User Decision Analysis (3531.25)
Fy 80 Fy 81
l Task or Subtask Activities ~
Oct | Nov |Dec | Jan | Feb [Mar | Apr [May| Jun | Jul | Aug ]} Sep §Oct | Nov | Dec | Jan | Feb }Mar
'evelop Decision Criteria Q. 4
btain User and System Related Inputs FaN vy
Evaluate Data and Develop Final Report 4 Q ]
oject Management olLe *l v
btask Management AN v
mulative Planned 3,7 17.4 111.414.817.7 P6.8 §45.2]168.8 92,4]113.2]128.0]140.2
cerued Costs Actual 1.8 13.317.7113.1l16.5 [21.6
$ X1000 : : . . 3. . 1.
1 Variance ,9 14.113.411.7]1.2]5.2
Begin Milestone O Equipment Arrival [ Draft Final Report & Workshop or Special Meeting
' Milestone Complete @ Progress Report M Final Report
' g5



ECONOMICS OF WECS OWNED BY THE END USER

RoGer TAYLOR
(GEOrRGE FEGAN)

9/
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OBJECTIVE

DETERMINE THE ECONOMIC VIABILITY OF DISPERSED WIND TURBINE GENERATORS TO THE
CONSUMER.

ACCOMPLISHMENTS

PREPARED DRAFT STATEMENT OF WORK FOR POSSIBLE SUBCONTRACT, “DisPERSED WIND
SYSTEMS APPLICATION TO A GENERAL ELECTRIC UTILITY.”

PREPARED DRAFT DESCRIPTION OF PROPOSED COMPUTER CODE FOR SIZING AND ECONOMICALLY
EVALUATING WECS.

DISTRIBUTED A DRAFT OF A REPORT (For FY79 suBTAsk) “THE EFFECT OF THE
SuBsTITUTION OF WiND Power FOR CONVENTIONAL EtecTrRic Power” FoOR IN-House SERI

REVIEW.

Issuep aNn RFP For A sTupy TITLE “GuiDEs FOR REPRESENTING ELECTRIC UTILITY RATE
STRUCTURES AND RATES” To A SELECTED LIST oF 20 BIDDERS. FIVE PROPOSALS WERE
RECIEVED IN RESPONSE To THE RFP FROM THE FOLLOWING FIRMS: TeEMPLE, BARKER,
SLoANE. INc., AssociATED UtiLity Services INc.; EBAsco BusinNess ConsuLTiNG Co-.;
RansoM AND CAsazza Inc.; anD CHAs T. Main, INc. THIS SUBCONTRACT IS PRESENTLY
BEING HELD IN ABEYANCE PENDING TASK PLAN REVISION.

98



PR-672
May 21, 1980

COMMENCED DRAFTING A STATEMENT OoF WORK FOR WECS rFor RECS cARRY oONs.

PLANNED ACTIVITIES

THIS TASK IS CURRENTLY UNDERGOING REEVALUATION IN LIGHT OF THE RECENT FEDERAL
REGULATIONS WHICH IMPACT USER-OWNED ELECTRIC GENERATION EQUIPMENT AND TO ENSURE
CONSISTENCY WITH OTHER "USER-OWNERSHIP ECONOMIC” TASKS CURRENTLY ONGOING AT SERI
AND ELSEWHERE.

THE RSSG CONTRACT EXTENSION IS ALSO BEING HELD UP PENDING THIS PROCESS.

A MEETING oF SERI ProJect sTAFF, DOE PERSONNEL AND TASK ADVISORS WILL BE HELD
DURING THE THIRD QUARTER TO PROVIDE INPUT TO THE TASK REVISION.

PROBLEMS
As A REsSuULT oF SERI REORGANIZATION AND SUBSEQUENT STAFF REASSIGNMENTS THIS

SUBTASK LOST KEY PERSONNEL (DeaN NorDMAN). SINCE THAT TIME THIS TASK IS BEING
REEVALUATED.
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(BEING REVISED.)

BUDGET SUMMARY

1sT AND PLANNED 1ST AND
BuDGET 2ND QUARTERS 2ND QUARTERS
(BA) EXPENDITURES EXPENDITURES COMMITMENTS
301K 33.5K 41.8K 10.4
100
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TasLe 6.  SUBCONTRACTS
(Being Revisep)
PLARIED ACTUAL
MouNT TO Aount TO BE
Aount  Pr. Compr. Start Enp  BE Cosrip  AMOUNT  START CosTeD
ConTrACTOR Hork TiTLE $K Date Date  Dare  vuring FY30 $K Date $K
3532.25 Econonics of WECS Ownep By THE Enp User
TBD (RenewaL) WECS For RECS 157 5780 7730  3/81 120 -- -- -
8D (ComperiTIVE) Econonics oF WECS 23 1/80 3/80 11/80 9 -- - --
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Economics of WECS Owned by the End User (3532.25)

PR-672
May 21, 1980

Task or Subtask Activities

Fy 80

Fy 81

A\ Begin Milestone
VW Milestone Complete

1
]
Oct | Nov [Dec { Jan | Feb | Mar { Apr [May | Jun | Jul | Aug | Sep J Oct | Nov| Dec | Jan | Feb |Mar
Subtask Redifinition AN AV
RFP Preparation
Contract Solicitation and o y
Negotiation
Contract Award v
Project Management e
Subtask Management L 3 1l Vv . 2 K 2 ® j
Planned 16,7 127.5{33.7 41,8 63.5 62.1170.6 |70.60103.71141.701797 ,
Accrued Costs Actual 7. 8124 1130.2 B3 5 _q
Variance 1.1)3.4 13 5 8 3
i
i
1

O Equipment Arrival
© Progress Report

[0 Dratt Final Report

B Final Report

102
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UTILITY ANALYTICAL MODELING

Davibp PERCIVAL

105
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OBJECTIVE
ESTABLISH THE CAPABILITY TO REPRESENT WIND-DERIVED GENERATION 1IN ELECTRIC

UTILITY GENERATION PLANNING MODELS SO THAT THE ECONOMIC VALUE ofF THE WECS opTiION
MAY BE EXAMINED.

ACCOMPLISHMENTS

FINALIZE MODELS DEVELOPED BY AND AVAILABLE FROM SERI. ALL MODELS OPERATIONAL-

INSTALLED AND TESTED UTILITY EXPANSION MODEL, A NONPROPRIETARY MODEL OBTAINED
FROM RENSSELAER PoLyTECHNIC INSTITUTE.

COMPLETED INITIAL DRAFT OF DELIVERABLE REPORTS: “ELecTtrIic Uticity VALUE
DETERMINATION--WIND: Vorume 1, MetHoporosy; VoLume 2, User’'s GuiDE.”

DisTRIBUTED VOLUME 1 For INTERNAL SERI REVIEW.

FIRST STEPS OF COMPLETE PACKAGE TESTING BEGAN FOR SOUTHERN CALIFORNIA EDISON IN
CONNECTION WITH 16 SITE sTuDY.
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PLANNED ACTIVITIES
FINALIZE DELIVERABLE REPORTS-

BEGIN EXTENSION TO [INCLUDE OTHER THAN HORIZONTAL AXxIis WECS 1IN VALUE
DETERMINATION CAPABILITY.

COMPLETE VALUE DETERMINATION FOR SCE As PART oF 16 SITE sSTuDY.

QurPut
REPORT ON UTILITY PRODUCTION COST MODEL EVALUATIONS-
REPORT ON METHODOLOGY AND USERS MANUAL FOR THE WECS REPRESENTATION-
UTILITY PLANNING PACKAGE INCORPORATING WECS sucH THAT DOE/SERI sTupiES MAY BE
PERFORMED - MODELS DEVELOPED WILL ALSO BE AVAILABLE FOR DISTRIBUTION TO
uTILITIES, PUCs, STATE PLANNING OFFICES, ETC.

PLANNED COMPLETION OF DOCUMENTATION--May 1980.

DOCUMENTATION AND COMPUTER MODEL MODIFICATIONS TO INCORPORATE VERTICAL AXIS AND
INNOVATIVE DESIGNS.

105



PR-672

Mav 21, 1980
Multi Year Wind Originat Conventional
Weather Data System Utility Expansion
Capacity . Load Data Alternatives
Data
Y
' ] Expansion
/ @) X , \ ' g Model
Wil (3) (4) WECS
WEIBUL Choice{ ROSEW >l - uLmoD > (5) >l FINAM || WECS
o
4} \ | Production |
Cost Model
[ (1) — Wind Speed Data (6)
{2) — Wind Speed Distributions y
WTP (3) — Wind Derived Electricity Production ,
’ (4) — Residual Electric Demands =1 SER! Available
(5) — Utility Expansion Scenario (!J Programs
\ (6) — Detalled Annual Production Expenses
‘ — WECS Val :
(7) = WECS Values v Utility Planning
Modeis
1 Year Description Detailed O ‘Data or Results

Cost

of Wind

Weather
' Machine

Data information

Value Model Overview
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PLANNED COMPLETION OF EXTENSION--SEPTeEMBER 1980.

WEIBUL
(PuBLic Domain)

ROSEW
(PusrLic DoMaIn)

COMPUTER MODEL DESCRIPTIONS

PRODUCE A SET OF WEIBULL PARAMETERS FOR 24 TYPICAL HOURS OF
EACH DAY FOR EACH MONTH |2). BEST TO USE SEVERAL YEARS OF
WEATHER DATA IF AVAILABLE-.

(REPRESENTATION OF SoLAR ELEcTRICS - WinD) PRODUCE THE
HOURLY PRODUCTION OF ELECTRICITY FROM WIND MACHINES |3]. THE
FORM OF THIS RESULT DEPENDS ON THE FORM OF WEATHER DATA
INPUT. RESULT CAN BE THE FOLLOWING:

O A SET OF ELECTRIC POWER-PROBABILITY PAIRS FOR EACH OF THE
24 TYPICAL HOURS FOR EACH MONTH. REQUIRES 2] As INPUT.

0 [HE DERIVED WIND ELECTRIC POWER FOR EACH HOUR OF A SINGLE
YEAR OF WEATHER DATA. ASSUMES WIND SPEED IS CONSTANT OVER
THE HOUR AT THE INPUT VALUE-.

0 EITHER ONE, TWO, OR THREE SETS OF 24 TYPICAL OR AVERAGE

WIND-DERIVED ELECTRICAL PRODUCTION FOR EACH MONTH. USEs A
SINGLE YEAR OF WEATHER DATA.
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ULMOD
(PuBrLic DomaiIn)

EXPANSION
MODEL
(PuBLic DomAiINn)

PROMOD
(CoMMERCIAL)

FINAM
(PusrLic DomaiIN)

PR-672
May 21, 1980

COMPUTER MODEL DESCRIPTIONS (CONTINUED)

(UTILiTYy  LOAD MODIFICATION) WILL  PRODUCE THE RESIDUAL
UTILITY LOAD 4] REQUIRED AS INPUT TO THE UTILITY PLANNING
MODELS THAT FOLLOW. THE FORM OF THESE RESULTS WILL BE VARIED
AND WILL DEPEND ON THE TYPES OF UTILITY PLANNING MODELS USED
AND THE FORM OF THE RESuLTS FRoM ROSEW. REsuLTS ARE DESIGNED
TO BE USABLE WITH A VARIETY OF UTILITY PLANNING MODELS,
INCLUDING THOSE USED BY SERI AND OTHERS. |

DEVELOPS AN ESTIMATE OF THE AMOUNT OF EACH CONVENTIONAL
EXPANSION ALTERNATIVE THAT SHOULD BE ADDED TO A UTILITY
sYSTEM [5]. AN EXISTING EXPANSION MODEL HAS BEEN ACQUIRED
AND INSTALLED oN SERI's coMpuTER.

(PropuctioNn CosT MobDEL) DEVELOPS A DETAILED ESTIMATE OF
THE OPERATION OF EACH GENERATING UNIT, THE AMOUNT AND COST OF
EACH FUEL REQUIRED, AND A MEASURE OF THE RELIABILITY OF THE
UTILITY SYSTEM [6]. -

(FINANCIAL AnaLysis  Mopetr) UsiNG THE  RESULTS  OF
THE BASE CASE (NO WIND MACHINES) AND SEVERAL WIND PENETRATION
caseEs, FINAM DETERMINES THE TOTAL VALUE OF EACH PENETRATION
To A utIicity [/7). THIS VALUE HAS BOTH ENERGY AND CAPACITY
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COMPONENTS. VARIOUS SENSITIVITY STUDIES CAN BE PERFORMED
FROM THESE STARTING CONDITIONS. ~

ELECTRIC UTILITY VALUE DETERMINATION--WIND

VoruMe 1, MetHoDoLOGY

INTRODUCTION
OVERVIEW--BRIEF DESCRIPTION OF ALL MODELS NEEDED FOR VALUE DETERMINATION,
HOW EACH MAY BE USED, AND THE FLOW OF INFORMATION.

WTP
WEIBUL
ROSEW P  DETAILED DISCUSSION, CALCULATIONS, AND OPTIONS FOR EACH PROGRAM-
ULMOD
FINAM —
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VoLuMme 2, User’s Guibe

FOR EACH OF THE FIVE SERI AVAILABLE PROGRAMS DISCUSSED
USER INFORMATION IS PROVIDED IN THE FOLLOWING AREAS:

COMPUTER FACILITY SPECIFICS
INPUT REQUIREMENTS
QUTPUT EXPLANATION
SAMPLE RUNSTREAMS.

o O O O

110
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IN VoLume 1,

DETAILED



Bupcetr For FY80
100K
TRANSFER FrROM FY/9
40K
TotaL BupGer
140K

BUDGET _SUMMARY

1sT AND
2ND QUARTERS
EXPENDITURES

65.9K

PLANNED 1ST AND
2ND QUARTERS
EXPENDITURES

47 .5k

111
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COMMITMENTS
0.4K
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Mav 21, 1980
TaBLe 7.  SUBCOMTRACTS
PLANNED ACTUAL
ArounT 1O N1wounT TO BE
Mount  Pr. Compr. StART Enp  BE Costen  AMOUNT  START CosTeED
CONTRACTOR Work TITLE 13 DaTE Date  Date puring FY80 $K Date $K
3532.15 WECS UTiiiTy anmytical MopELING
EMA PROMOD Lease 75 - 10779 9/31 5) 75 10/79 50
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WECS Utility Analytical Modeling (3532.15)
Fy 80 Fy 81
l Task or Subtask Activities
Oct | Nov | Dec { Jan | Feb |Mar | Apr [May} Jun | Jul | Aug | Sep | Oct | Nov | Dec | Jan | Feb [Mar

'tegrated WECS Value Mode! o XV

obabilistic Wind Enhancement O yv
Methodology Report 0L v ] .|

ogram Users Manual A\ B ] B

novative WECS Inclusion a Y. A 4

ubtask Management K B \ 4 ¢l v K 3 L

lidation of Models L, A 4

Cumulative Planned .7 111.7}20.7]28.6] 36.5}47.5)55.9]64.4}76.4 |85.4 p4.4 [106.5

Accrued Costs Actual
I$ X1000 : .2 133.8}54.8157.6163.3166.0

Variance (0.54(22.1)(34,1109.0J26.8)l(18. 5

Begin Milestone

Mitestone Complete .

L
I
I
I
I
i
I

O Equipment Arrival
@ Progress Report

[ Draft Final Report
M Final Report
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SELECTED UTILITIES VALUE ANALYSIS

RoGER TAYLOR
(GEorRGE FEGAN)
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OBJECTIVE

DETERMINE THE vALUE OF WECS AT SPECIFIC SITES IN RELATIONSHIP TO SYSTEM MIX OF
SELECTED UTILITIES.

ACCOMPLISHMENT

A MEETING HELD WITH SOUTHERN CALIFORNIA EDIsoN (SCE) HAS RESULTED IN GOING TO
STONE AND WEBSTER FOR THE SYSTEM DESCRIPTION As REQUESTED BY SCE. THE BAsIcC
SYSTEM DATA HAVE BEEN RECEIVED, PUNCHED ON CARDS, AND SENT TO THE TWO
SUBCONTRACTORS. DATA ARE CURRENTLY BEING SCREENED FOR NEEDED IMPROVEMENTS-.

A MeeTiNe BETWEEN SERI anD PAcifFic GAs AND ELEcTRIc (PG&E) WAS HELD CONCERNING
THE PT. ARENA, CALIF., SITE. IT HAS BEEN DECIDED THAT THIS SITE WILL NOT BE THE
OTHER SITE ANALYZED BY BOTH SUBCONTRACTORS. THE LubDinNGTON, MicH., CoNSUMERS
Power Co. SITE WILL REPLACE IT.

THE METHODOLOGY REPORT FROM THE TWO SUBCONTRACTORS HAVE BEEN RECEIVED AND SENT
OUT FOR REVIEW. REVIEW COMMITTEE MEMBERS ARE:

Dr. FELIX Wu, ENGINEERING PROFESSOR, UNIVERSITY OF CALIFORNIA

Dr. RoBERT SuLLIVAN, ENGINEERING PROFESSOR, UNIVERSITY OF FLORIDA
OLiver GILDERSLEEVE, EPRI ‘

Dr. GEORGE GROSS, MoDELING EXPERT, PG&E

116



PR-6/2
May 21, 1980

Dr. Tom ReDDocH, ENGINEERING PROFESSOR, UNIVERSITY OF TENNESSEE
Dr. JeEFF RunBaucH, DOE (Ex-oFFicio)

PLANNED ACTIVITIES

COMPLETE THE VALUE ANALYSIS OF THE SAN GORGORIO SITE oN THE SCE SYSTEM.

COMMENCE THE VALUE ANALYSIS OF THE LuDINGTON SITE oN THE Consumers Power Co.

SYSTEM.

Qurtpurt

AT THE END OF JUNE DRAFT REPORTS FOR THE SAN GORGORIO SITE ARE DUE FROM BOTH
SUBCONTRACTORS AND A COMPARISON OF THOSE ANALYSES WILL BE CARRIED OUT-

BubpGeT For FY80
600K
TRANSFER FrROM FY/9
470K
TOTAL BUDGET
1070K

BUubDGET SUMMARY

1sT AND PLANNED 1ST AND
2ND QUARTERS 2ND QUARTERS
EXPENDITURES EXPENDITURES COMMITMENTS
249.9K 249 . 4K 369.8K
11/
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TaBLe 8- SUBCONTRACTORS SCHEDULE OF STUDY SITES
AerosPACE CoRrp. JBF ScienTiFIC, lNc-
SITE UriciTy SITE UtiLiTy
SaN GorGoNio Pass, CA  SoutHERN CALIFORNIA EDISON SaN Goreconio Pass, CA SouTHERN CALIFORNIA
EDIsoN
LupinGTON, MI ConsuMERSs Power Co. LupingTON, MI ConsumMers Power Co.
MonTAuk PoinT, NY LonG IstanD LieHTiINnG Co. Pt. ArRena, CA PaciFic Gas AND ELECTRIC
KinesLey Dam, NE CeENTRAL NEB. PusLic Power HoLvoke, MA City oF HoLyokeE GAs AND
ELecTrIC Co.
CoLp Bay, AK ALaska BusseLr ELECTRIC AmariLLo, TX SOUTHWEETERN PuBLic SER-
vice Co.
Boone, NC BLue Ripce ELecTric MEMBER- CuLEBrA, PR PUERTO Rico WATER
sHip Corp. RESOURCES AUTHORITY
BoarDMaN, OR PorTLAND GENERAL ELECTRIC Co. CLAayTon, NM Town oF CLAYTON
RusseLL, KS City oF RusseLL Kaena Pt., HI Hawat1an ELectric Co.
Huron, SD East River Power COOPERATIVE BLock Istanp, RI BLock IsLanp Power Co.
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TasLe 9. SUBCOMTRACTS
PLAMNED ACTUAL
AMOUNT TO Nsount 7o BE
Mount  Pr. Compi.  START Enp  BE CosteD  AMOUNT  START COSTED
CONTRACTOR Work T17LE DaTe Date  Date puring FY80 $K DaTe $K
35352.20 Setectep UTILITIES VALUE ANALYSES
JBF Corp. SITE VALUE ANALYSIS 370 - 11/79 11/80 2% 355 12/79 30
AEROSPACE S17e VaLue AmALYSIS 210 - 11/79 11/80 175 212 12/79 175
JBF Core. LAMP vs SCI AmALY. 20 4/80 6/80 6/80 - -- ~-- --
JBF Core. S17e Amacysis Exr. 172 4/80 11/80 5/81 -- -- -- -
Acroseace Corp. S1TE AnaLysis ExT. 150 4/30 11780 5/81 -- - -= --
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Selected Utilities Value Analysis (3532.20)
Fy 80 Fy 81

Task or Subtask Activities
' Oct | Nov | Dec | Jan | Feb | Mar | Apr |[May] Jun | Jul | Aug | Sep JOct | Nov | Dec | Jan | Feb

Analysis of San Gorgonid Site AN [ ) \4 Y
Analysis of Ludington Site VAN 0.y
Analysis of Next 4 Sites by Each " A )
Methodology Report ALY &l |
Analysis of Last 3 Sites a
Project Management - A_j . 4 . 4 -y
Subtask Management A 2 ! L3 ® (MK 2 ‘
Cumulative Planned .9 ]11.8]69.4§129.%4189.8p49.4B18.1}389.9448.3507.7 p68.6 ]628.( '
Accrued Costs Actual .2 |16.6}20.4} 71.1}173.5p49.9
$ X1000 .
Variance (3.3)](4.8)]49.0] 58.0} 16.3](0.5)
/\ Begin Milestone O Equipment Arrival O Draft Final Report & Workshop or Special Meeting
WV Milestone Complete @ Progress Report M Final Report
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ECONOMICS OF WECS TIED TO UTILITIES

Davibp PercivaL
(GEORGE FEGAN)
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OBJECTIVES

DETERMINE CAPITAL COST GOALS FOR THE TWO MOST PROMISING REGIONS OF THE UNITED
STATES USING THE TOOLS DEVELOPED FOR THE UTILITY ANALYTICAL MODELING TASK-

ComparRe EPRI wuTtiLITY DATA TO DATA OBTAINED FROM UTILITIES IN 16 SITE VALUE
STUDY-

DETERMINE THE SENSITIVITY OF WECS VALUE TO UTILITY OPERATIONAL AND ECONOMIC
PARAMETERS.

ACCOMPL ISHMENTS
COMPLETED MODELS IN THE UtirLiTty ANALYTIcAL MoDELING TASK.

INVESTIGATED SOURCES OF REGIONAL DATA. DATA FOrR THE six EPRI REGIONS SHOULD BE
AVAILABLE IN JUNE AND THE TAPES CAN BE CONVERTED To PROMOD FORMAT BY THE
EXISTING ROUTINE-

PLANNED ACTIVITIES

SELECT TWO REGIONS FOR DETAILED ANALYSIS BASED UPON CONVENTIONAL FUEL MIX AND
WIND CHARACTERISTICS AND BEGIN ANALYSIS.
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DrRAFT REPORT DUE SepTEMBER 1980.

QutpPuT

BUDGET _SUMMARY

1sT AND 2ND QUARTERS
FY80 BupGetr EXPENDITURES
55K 13.5K

PLANNED 1ST AND 2ND
QUARTERS EXPENDITURES
25.2K

SUBCONTRACTS

NONE
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May 21, 1980
Economics of WECS Tied To Utilities (3532.30) I
Fy 80 Fy 81
Task or Subtask Activities j
: Oct | Nov | Dec | Jan | Feb |Mar | Apr [May} Jun | Jul | Aug | Sep | Oct | Nov| Dec { Jan | Feb |M
Select Region for Analysis 4\ A4 Y
Perform Analysis ﬁ_ h 4
Subtask Management ® |l v ¢ 0vYe® B
Cumulati(\:re ___Planned 1.5]17.0 j0.514.0]18.1 | 23.2]28.4] 33.d37.6 |42.1}46.6 [52.1
0
pogrued Costs Actual 3.105.717.7]1 8.6 12.5 | 13.5
Variance 0.4 1.3]2.8]5.4] 5.6]9.7

/\ Begin Milestone O Equipment Arrival

V¥ Milestone Complete @ Progress Report

O Draft Final Report

W Final Report
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A COMPREHENSIVE GUIDE:

PR-6/2
May 21, 19380

WECS CONNECTED TO ELECTRIC UTILITIES

RoGeER TAYLOR
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OBJECTIVES

PROVIDE A COMPREHMENSIVE, CONSOLIDATED, READABLE SOURCE OF INFORMATION oN WECS as
IT RELATES TO ELECTRIC UTILITIES.

PROVIDE A KEY REFERENCE DOCUMENT TO UTILITIES, PUBLIC UTILITY COMMISSIONS, STATE
ENERGY OFFICES AND OTHERS ON PAST AND CURRENT DEVELOPMENTS IN THE FIELD OF WIND

ENERGY -

ACCOMPLISHMENTS

COMPLETED DRAFT REPORT OF THE SECTION ON THE FEDERAL WIND ENERGY PROGRAM.
INCLUDES A BRIEF DESCRIPTION OF THE LARGE HORIZONTAL AXIS MACHINE PROGRAM, THE
SMALL WIND MACHINE PROGRAM, AND THE ADVANCED AND EMERGING TECHNOLOGIES PROGRAM-

PLANNED ACTIVITIES

BEGIN WORK ON REMAINING SECTIONS:

2.0 THE WiIND As AN ENERGY SouRCE
5.0 TecHNicAL CHARACTERISTICS
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4.0 INSTITUTIONAL [SSUES
6.0 THe Cost ofF WECS

REPROGRAM 60K OF suBTASK FunDs To THE Economics ofF WECS Tiep 1o THE UrrLivy
SUBTASK FOR USE ON A STUDY OF THE VALUE OF WECS TO THE UTILITY WHEN BACKED UP BY
A HYDRO SYSTEM. '

QuTPuy

PREPARE DRAFT REPORT DURING 4TH QUARTER FY80.

PREPARE FINAL REPORT END OF 1sT QuarRTER FY31.

12/



BUDGET
230K

BupGET_ _SUMMARY
1sT AND 2ND QUARTERS PLANNED 1sT AND 2ND
EXPENDITURES QUARTERS EXPENDITURES
40.1K 36.2K
SUBCONTRACTS
NONE
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May 21, 1980

A Comprehensive Guide, WECS Connected to Electric Utilities (3532.60).

Fy 80 Fy 81
l Task or Subtask Activities
Oct | Nov | Dec | Jan | Feb | Mar g Apr [May| Jun | Jul | Aug | Sep | Oct | Nov | Dec | Jan | Feb |Mar
|' Data Collection on:
Technical Characteristics 0 h 4
Institutional Issues AVaN b 4
Economic Assessment b4 4
Resources and Siting Q. Y/
WECS Guide to Utilities Ja\Y4 (| l
lSubtask Management @ . 4 4 &
|| Cumulative Planned 6.2 |11.8/17.6 21.9 25.1}36.2847.6] 63.1] 78.6]94.0 [109.2124.2
Aceined Costs Actual 5.5 |10.2/18.6 27.d 31.4] 40.1
S X1000
0.7 1.6](1.0](5.5}(6.3) (3.91

I'l Variance

/\ Begin Milestone
'Y Milestone Complete

O Equipment Arrival
@ Progress Report

[0 Draft Final Report
M Final Report
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ECOLOGICAL, SOCIO-ENVIRONMENTAL ASSESSMENT OF WIND SYSTEMS

CARL STROJAN
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OBJECTIVES

IDENTIFY AND QUANTIFY THE LIFE-CYCLE ENVIRONMENTAL EFFECTS OF BOTH SMALL AND
LARGE WIND ENERGY SYSTEMS.

ASSESS COMPARATIVELY THE ENVIRONMENTAL EFFECTS OF SMALL AND LARGE WIND ENERGY
SYSTEMS UNDER SELECTED DEPLOYMENT OPTIONS; E-.G., COMMUNITY SCALE USE OF MANY
sMALL WECS cOMPARED WITH FEWER LARGE WECS.

ACCOMPLISHMENTS
COMPLETED ANALYSIS OF DATA FROM SWECS AESTHETICS STUDY.

PREPARED A STATEMENT OF WORK FOR A TECHNICAL SERVICES PURCHASE ORDER TO PROVIDE
ESTIMATES OF AIR AND WATER POLLUTANTS EMITTED AND ENERGY CONSUMED DURING
PRODUCTION OF RAW MATERIALS USeED For WECS.

COMPLETED A REPORT ENTITLED "ENVIRONMENTAL ASSESSMENT oOF SMALL WIND SysTEMS:
Procress RePoORT” FOR FY79 CARRY OVER SUBTASK-.

PREPARED A TECHNICAL PAPER ENTITLED "ENVIRONMENTAL EFFECTS OF SMALL WIND ENERGY

CONVERSION SYSTEMS,"” WHICH WAS PRESENTED AT THE SeconDp U.S. DOE ENVIRONMENTAL
ConTrROL Symposium oN MarcH 18, 1N Reston, Va.
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PREPARED A TECHNICAL PAPER ENTITLED “A FieLp StubDy ON THE AESTHETICS OF SMALL
WiIND MACHINES: PRELIMINARY REPORT,"” WHICH WAS PRESENTED AT THE AIAA/SERI WinD
ENERGY CoNFERENCE ON AprIL 11, IN Bourper, CorLo.*

PLANNED ACTIVITIES

COMPLETE REVIEW OF DRAFT FINAL REPORT ON THE ENVIRONMENTAL EFFECTS oF SWECS By
WSB/DOE AND OUTSIDE REVIEWERS."™

CONTINUE DATA COLLECTION ON THE ENVIRONMENTAL ASPECTS OF MEDIUM AND LARGE SCALE
MACHINE PRODUCTION FOR INCORPORATION INTO FY80 suBTAsk.

Ourputr

A 15-MINUTE COLOR VIDEOCASETTE PRESENTING POTENTIAL TV INTERFERENCE BY THE Brock
IsLanp WTG. (CoMPLETED)

*PRIOR TO THE INITIATION OF ANY SURVEY, THE SERI Survey Review CommitTee (SRC)
MAKES A DETERMINATION AS TO WHETHER THE SURVEY REQUIRES OMB ApPrRoOvVAL. SRC
DETERMINED THAT No OMB APPROVAL WAS REQUIRED FOR THE AESTHETICS STUDY.

**THE FOLLOWING PERSONS WILL RECEIVE DRAFT FINAL REPORTS FOR REVIEW:

RoBerT FERBER, UNIV. [LL-SRL; THomas Senior, UnNiv. MicH; Ben Braney,
EPA/CINCINNATI; Davip BERG, EPA/WasHinGgTON, D.C.; JoHN HOLDREN, UNIV.
CALIF./BerkeLeY; SHARRON RoGers, BATTELLE-CoLuMBUS; THEODORE KORNREICH, SAI,
Inc.; Rocky Frats WinD SysTems Group; LARRY WeNDeELL, Batterce PNL.
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PROGRESS REPORT PRESENTING A SYNTHESIS AND EVALUATION ofF PREvIous WECS
ENVIRONMENTAL RESEARCH; SERI's sSurRvey onN THE AESTHETICS OoF SWECS; A DESCRIPTION
ofF GENERIC SWECS DESIGNS FOR WHICH ENVIRONMENTAL ANALYSES WILL BE PERFORMED; AND
AN OUTLINE OF PLANNED TASK ACTIVITIES. (COMPLETED)

FINAL REPORT THAT PRESENTS AN ANALYSIS OF THE POTENTIAL HEALTH AND ECOLOGICAL
EFFEcTS oOF SWECS ForR EACH LIFE-CYCLE PHASE (SYSTEM FABRICATION THROUGH
DECOMMISSION) AND AN ASSESSMENT OF THE NET ENVIRONMENTAL EFFEcTS oF SWECS. (Iwn
PREPARATION AND REVIEW)

TECHNICAL PAPER WHICH PRESENTS THE RESULTS OF THE AESTHETICS SURVEY ofF SWECS.
(COMPLETED)

ENVIRONMENTAL, HEALTH, AND SAFETY IMPACT DATA FOR INPUT INTO PLANNING PERFORMED
For DOE.

FINAL REPORT FOR FY80 EFFORT THAT PRESENTS A COMPARATIVE ENVIRONMENTAL
ASSESSMENT OF SMALL AND LARGE WECS UNDER SELECTED DEPLOYMENT OPTIONS.

BupGcET SUMMARY.

BupGeT 1sT AND PLANNED 1sT AND
(INcLuDES 38K 2ND QUARTERS 2ND QUARTERS
FY79 CARRYOVER) EXPENDITURES EXPENDITURES COMMITMENTS
$98K 52.3K 37 .9K 1K
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TapLe 10.  SUBCOMTRACTS
PLANNZD ACTUAL
AMOUNT TO : MOUNT TO BE
Avount  Pr. Compr. StarT Eno  BE CostED  AMoUNT  Start COSTED
CONTRACTOR Work TiTLE K DATE Date  DaTe Dpuring FY80 $K DaTE K
3531.35 Ecoloa1cAL/Soc10-ENY [RONMENT ASSESSMENT
TBD (CoMPET1TIVE) FieLn Hosse MEASUREMENT 21" 2/80 9/30 3/81 4 - -= -
FranNkLIN Assoc. PorLution EsTiMATES 10 /380 5/80 8/80 10

(TecH. Services)

*Funps MAY BE USED TO SUPPLEMENT ONGOING SERI NOISE MEASUREMENTS RATHER THAM TO BEGIN NEW ONES.
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O Draft Final Report

M Final Report

156

4@ Workshop or Special Meeting

PR-672 i
May 21, 1980
Wind Ecological/Socio-Environmental Assessment (3531.35/3531.39) '
Fy 80 Fy 81
Task or Subtask Activities "B
Oct | Nov |Dec | Jan | Feb | Mar § Apr |[May] Jun | Jul | Aug | Sep J Oct | Nov | Dec | Jan | Feb [M
3531.39 l
FY79 Activities ®
Ecological Assessment of SWECS A | Vm
Technical Paper: SWECS Aesthetics [\ v
Survey '
3531.35
Determine Format For Standardized A '
Environmental Impact Data —¥
Collect And Synthesize Environ- A v
mental Impact Data '
Perform Environmental impact
Assessment A A4 4
Subtask Management A ¢ 7S v ¢ o l
Cumulative Planned 8.4 | 17.7] 28.130.7 |34.2 B7.9 J40.6p0.1 [59.1 |71.1] 82.4100.4
Acgrued, Costs Actual 5.6 | 13.2 23.432.4 |43.8 2.4 l_
Variance 2.814.514.7]01.7)10.6) 14.5



TELEVISION INTERFERENCE AND WECS

NetL KELLEY

15/
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OBJECTIVE
DETERMINE THE EXTENT AND CAUSES OF THE INTERFERENCE TO TELEVISION SIGNALS IN THE

VICINITY OF OPERATIONAL WIND TURBINES AND TO IDENTIFY METHODS OF ALLEVIATING OR
ELIMINATING THAT INTERFERENCE-.

ACCOMPLISHMENTS.

UNIVERSITY OF MICHIGAN MADE RECOMMENDATIONS FOR SPECIAL ANTENNAS TO BE TESTED AT
VARIOUS LOCATIONS NEAR THE Mop-1.

UNIVERSITY OF MICHIGAN MADE RECOMMENDATIONS FOR INSTALLATION LOCATIONS OF
SPECIAL ANTENNAS (BREMCO wiLL PURCHASE AND INSTALL)-.

INITIATED NEGOTIATIONS FOR CONTINUING OF UNIVERSITY OF MICHIGAN SUBCONTRACT TO
INCLUDE TV] STUDIES FOR SMALL WIND TURBINES.

ReEceivep DRAFT oF TVI SITING HANDBOOK AND DRAFT OF BrLock IsLanD TVI REPORT-

PLANNED ACTIVITIES

COMPLETE SYSTEMATIC TVI MEASUREMENTS AT THE MobD-1 SITE AFTER INSTALLATION OF
SPECIAL ANTENNAS.
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COMPLETE REVIEW OF DRAFT REPORT OF BrLock ISLAND MEASUREMENTS AND NEW VERSION OF
THE LARGE WIND TURBINE SITING HANDBOOK. DRAFT REPORT PROVIDED TOo G. TENNYSON
AND D. Ancona (WSB/DOE) FOR REVIEW AND COMMENT-

PURSUE POSSIBLE FUNDING OF UNSOLICITED PROPOSAL SUBMITTED BY POLYTECHNIC
INSTITUTE oF NEw YORK FOR DEVELOPMENT OF AN ELECTRONIC TECHNIQUE FOR DETECTION
AND SUPPRESSION OF WIND TURBINE TVI SiIGNALS-

COMPLETE CONTRACT PROCEDURE FOR EXTENSION OF UNIVERSITY OF MicHIGAN TVI sTUDIES
TO INCLUDE SMALL WIND TURBINES-.

QutPut
SysTeMATIC TV] MEASUREMENTS AT LARGE WIND TURBINE SITES.
AN UPDATED TVI SITING HANDBOOK FOR LARGE WIND SYSTEMS-.

A TV] SITING HANDBOOK FOR SMALL WIND SYSTEMS.
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May 21, 1980
BupGeET SUMMARY
1st AND PLANNED 1sT
2ND QUARTERS AND 2ND QUARTERS
BupGET EXPENDITURES EXPENDITURES COMMITMENTS
110K 7 .8K 20.2K 0
(4
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TaBLe 11.  SUBCOMIRACTS

PLAMNED ACTUAL

AMOURT TO N1OUNT 70 BE
Mount Pr. Compi. StART Ewp  BE CosyED  AMount  START cos;en
CONTRACTOR Hork TiTLE $K ATE Date  Date buring FY80 $K DaTE K
3532.50 feLeviston Intereepence anp WECS
TBD (SoLE Sourck) TVI tianpBook 50 2/8 4735 10/80 50 - - --
18D (SoLe Source) TVl Guost SupPRESSION 19 2/80 6/80 5/81 19 -- -- -
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Television Interference and WECS (3532.50) ' i
Fy 80 Fy 81 '
Task or Subtask Activities
Oct | Nov | Dec | Jan | Feb |Mar | Apr [May| gun | Jul | Aug | Sep JOct | Nov | Dec | Jan | Feb Ml
Complete TVI Site Survey at Block h 4 4
island, Rl '
TVI Site Survey at Boone, NC 2.l Y [ ]
Small WECS TVI Test
Update TVI Hastdbook for Large WECS 0 v N .
Develop TVI Handbook for Small WECS o . i |
TVI Suppression Study O ( ] [
Project Management AN }_ -
Subtask Management ale ® K3 3 ® ;
Cumulat ive Planned .1 14.2 18.5 |14.0| 6.8 }20.2)27.8135.4|43.8|51.4 b2.5 | 73.1
Accrued Costs Actual 1.6 |2.5 3.9 |5.4 |7.7 7.8 r
X1000 ]
? Variance .5 1.7 4.6 |8.6 ]9.1 |12.4
A\ Begin Milestone ‘ O Equipment Arrival [0 Draft Final Report 4 Workshop or Special Meeting T
WV Milestone Complete @ Progress Report M Final Report '
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NOISE MEASUREMENTS AT SELECTED WIND SYSTEM SITES

NeiL KELLEY
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OBJECTIVES

DOCUMENT AND QUANTIFY THE NOISE ASSOCIATED WITH THE OPERATION OF EXISTING LARGE
WIND TURBINES AND IDENTIFY THE "PRINCIPLE MECHANISMS WHICH ARE RESPONSIBLE FOR
THE GENERATION, PROPAGATION, AND HUMAN ANNOYANCE BY UTILIZING FIELD MEASUREMENTS
AND EXISTING ANALYTICAL TOOLS-.

FORMULATE RECOMMENDATIONS FOR METHODS TO MINIMIZE THE NOISE GENERATED BY Mop-1
AND ITS IMPACT ON THE PUBLIC-.

ACCOMPLISHMENTS

CoNSULTED WITH Dr. FRep ScHmMITZ ofF THE U.S. ARMY AVIATION RESEARCH AND
TecHNoLoGgY LABS oN PoSSIBLE WECS NOISE GENERATING MECHANISMS.

AT ScHMITZ'S SUGGESTION, ADDITIONAL PRELIMINARY MEASUREMENTS WERE MADE AT Mop-1
FEB-. 5 AND 7 TO IDENTIFY IF THE NOISE WAS RANDOM OR A PERIODIC IMPULSE--
RESULT: PERIODIC IMPULSE.

HELD WIND TURBINE NOISE WORKSHOP AT SERI, Fem. 21-22.

MODIFIED SUBCONTRACT WITH PENN STATE UNIVERSITY TO INCLUDE INSTALLATION OF TWO

ACOUSTIC SOUNDERS NEAR Mob-1 AND TO MAKE SUPPLEMENTAL SEISMIC AND ACOUSTIC
MEASUREMENTS DURING THE SYSTEMATIC FIELD MEASUREMENTS AT BooONE.
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AWARDED SUBCONTRACT TO PNL FOR TETHERSONDE SUPPORT FOR SYSTEMATIC FIELD STUDY AT
BooNE .

ATTENDED MoD-]1 NOISE REVIEW MEETING WITH DOE/WSB on MarcH 10.
INITIATED SYSTEMATIC MEASUREMENT PROGRAM IN BooNE MarRcH 17 (THrRouGH APRIL 5).
AWARDED SUBCONTRACT To MIT For carLcurLations ofF WIG (Mop-1) nNoise AT 35 AND

23 RPM.

PLANNED ACTIVITIES

COMPLETE DATA REDUCTION AND INTERPRETATION OF SERI-MEASUREMENTS TAKEN DURING
INTENSIVE PERIOD.

MAKE NOISE MEASUREMENTS OF Mobp-0 OPERATION IN BOTH DOWNWIND AND UPWIND
CONFIGURATIONS WITH SUBSEQUENT REDUCTION AND INTERPRETATION-

MAKE Noi1sE MEASUREMENT of VAWT AT SAnNDIA LABs.

RECEIVE REDUCED TETHERSONDE DATA FROM PNL AND SUPPLEMENTAL ACOUSTIC AND
PROPAGATION DATA FROM PENN STATE COVERING SYSTEMATIC BOONE MEASUREMENTS.
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DEVELOP REVISED TASK PLAN BASED ON CURRENT KNOWLEDGE OF THE LARGE scALE WECS
NOISE GENERATION PROCESS AND IMPACT-.

QutPrul

SPECIFIC RECOMMENDATIONS AND OPTIONS REGARDING THE NOISE ASSOCIATED WITH THE
OPERATION oF THE Mop-1 WTG At Boone, NC.

FINAL SUMMARY REPORT WHICH DOCUMENTS THE NOISE ASSOCIATED WITH THE OPERATION OF
LARGE WECS (BoTH HAWT AND VAWT) INCLUDING THE PRINCIPAL CAUSES OF GENERATION AND
PROPAGATION OF INFRASOUND-
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SERTI POSITION ON Mop-1 NOISE SITUATION
As PresenTED AT Meevine WitH DOE/WSB
MarcH 10, 1980

IN WasHingTON, D.C.
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PrReseNTED AT DOE/WSB Meetine MarcH 10, 1980.

CONCLUSION REACHED TO DATE FROM AVAILABLE PRELIMINARY MEASUREMENTS AND
DISCUSSIONS WITH A WIDE RANGE OF TECHNICAL EXPERTS. . .

GENERATION

THE PRINCIPLE GENERATING MECHANISM APPEARS TO BE THE PERIOGDIC (OADING AND
UNLOADING OF THE WECS BLADES AS THEY PASS IN THE TOWER WAKE. By SucH ACTION, A
PRESSURE IMPULSE IS DEVELOPED WHICH CONTAINS A LARGE CONTRIBUTION OF INFRASONIC
ENERGY AT FREQUENCIES PRINCIPALLY BELow 10 Hz. BoTH TEMPORAL AND FREQUENCY
ANALYSIS SEEMS TO CONFIRM THE EXISTENCE OF THIS PULSE BUT MEASUREMENTS TAKEN TO
DATE DO NOT HAVE SUFFICIENT LOW FREQUENCY RESPONSE TO COMPLETELY VALIDATE THE
CONCLUSION-.

PROPAGATION

PRELIMINARY ANALYSIS OF THE SOUND PROPAGATING FROM THE MoD-1 SITE INDICATES THE
COMBINATION OF LOCAL TERRAIN AND STATE OF THE ATMOSPHERE ARE THE PRINCIPLE
FACTORS CONTROLLING WHERE AND WHEN SUFFICIENT ENERGY WILL BE TRANSPORTED TO
CAUSE ANNOYANCE OF THE LOCAL RESIDENTS. ANALYSIS OF THE FIRST THREE WEEKS OF
ACOUSTIC SOUNDER DATA HAS SHOWN THE POTENTIAL EXISTS FOR FAVORABLE CONDITIONS TO
CAUSE INFRASONIC PROPAGATION INTO SURROUNDING HOMES ON THE ORDER OF 15%-20% oFf
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THE TIME (BASED onN FesB. 1980 pata). WHEN ALL CONDITIONS ARE INCLUDED (I.E.,
MECHANICAL, WIND VELOCITY, ETC.) THIS NUMBER PROBABLY FALLS To 5%-107 ANNOYANCE

PROBABILITY, AS A FUNCTION OF TIME.

PRELIMINARY ANALYSIS HAS ALSO SHOWN THAT THE CONDITIONS COST LIKELY TO SUPPORT
PROPAGATION TO ANNOYANCE LEVELS ARE ALSO THE ONES WHICH PROVIDE SUFFICIENT WIND
FLow ATOP HowarDS KNOB FOR POWER GENERATION. THIS 1S PARTICULARLY TRUE FOR THE
PERIODS FROM JUST AFTER SUNSET TO ABOUT MIDNIGHT AND AGAIN FOR A PERIOD OF 2 OR
5 HOURS AFTER SUNRISE. SUCH CONDITIONS ARE VERY COMMON TO ELEVATED LOCATIONS
DUE TO THE DIURNAL HEATING AND COOLING CYCLE OF THE EARTH AND ATMOSPHERE-.

ImpacT

AT PRESENT IT IS NOT KNOWN WHETHER THE ANNOYANCE MECHANISM IS DUE TO AIRBORNE OR
GROUNDBORNE PROPAGATION OF INFRASONIC ENERGY. IT IS SUSPECTED THAT THE AIRBORNE
PATH IS THE MOST LIKELY BUT THE COUPLING TO PEOPLE AND STRUCTURES MAY INVOLVE A
COMBINATION OF PROPAGATION MECHANISMS. MEASUREMENTS MADE BY GE INDICATE THAT
INTERNAL RESONANCES MAY INCREASE INFRASONIC LEVELS WITHIN STRUCTURES AND
PORTIONS OF STRUCTURES.
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REVIEW AND STATUS OF

NOISE MEASUREMENTS AND WECS

SERI Task 3532.55
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May 21, 1980
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. Review ofF CURRENT Task STATUS.

Review oF CURRENT SERI ResuLTs on
MOD-1 Noi1se SITUATION.

CUrRrReNT Task PranninGg QuTLoOOK.
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PART I

CURRENT TASK STATUS

PLEASE REFER TO WIND PROGRAM QUARTERLY
REVIEW DOCUMENT
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PART 11

SERT RESULTS ON MOD-1 NOISE
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THE RESULTS DISCUSSED HEREIN HAVE BEEN BASED ON A PRELIMINARY ANALYSES
OF DATA GATHERED DURING A SYSTEMATIC NOISE STUDY MADE IN AND NEAR THE
MOD-1 TurRBINE ON MARcH 23-ApriL 2, 1980 AND SUPPORTED BY MEASUREMENTS
MADE AT THE MOD-0 TURBINE IN THE DOWNWIND CONFIGURATION ON APRIL 23-27,
1980,

THE cooperATION OF THE STAFF OF THE NASA Lewis ReSeArRcH CENTER, 1TS
SUBCONTRACTORS, AND THE BLUE RipGe ELECTRIC MEMBERSHIP CORPORATION

IS GREATLY APPRECIATED AND WITHOUT WHOSE HELP THE MEASUREMENTS MADE
WOULD NOT HAVE BEEN POSSIBLE,
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GENERAL CONCLUSIONS:

® THE ANNOYANCE ASSOCIATED WITH THE MOD-1 OPERATION 1S CHIEFLY DUE
TO THE IMPULSIVE SOUNDS GENERATED AT THE BLADE PASSAGE FREQUENCY.,

o THE PROPAGATION OF THE TURBINE NOISE IS STRONGEST IN THE DIRECTION
OF THE WIND (DOWNWIND) AND IS LARGELY CONTROLLED BY THE STRONG WIND
SHEAR EXISTING DUE TO THE LANDFORM ON WHICH THE MACHINE IS SITED,

® MEASUREMENTS INDICATE THE PRIMARY PROPAGATION MECHANISM 1S AIRBORNE
SOUND WHICH CARRIES THE ANNOYANCE TO NEARBY HOMES. THE CoOVELL
AND McCONNELL HOMES ARE ANNOYED MOST OFTEN DUE TO THE PREVAILING
WIND DIRECTION AND THE SHARP LANDFORM IMMEDIATELY DOWNWIND OF THE
TURBINE.

¢ INDOOR SOUND AND STRUCTURAL MOTION MEASUREMENTS INDICATE A STRONG
COUPLING OF THE IMPULSIVE SOUND TO THE RESIDENCES WHICH PRODUCES
A COMPLEX STIMULUS CONSISTING OF VIBRATIONS AND AUDIBLE SOUNDS.

® THE PRIMARY GENERATION MECHANISM APPEARS TO BE THE BLADES CUTTING

THROUGH STREAMS OF INTENSE VORTICES BEING SHED FROM EACH DOWNWIND
LEG OF THE SUPPORTING TOWER STRUCTURE,
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ANALYSIS OF THE ACOUSTIC RADIATION FROM BOTH THE MOD-1 anp MOD-0 TURBINES IN THE
NEAR FIELD HAS REVEALED THE EXISTENCE OF PRESSURE IMPULSES BEING GENERATED
IMMEDIATELY DOWNWIND OF THE SUPPORTING TOWER LEGS. THE MAJOR DIFFERENCES BETWEEN
THE TWO MACHINES APPEARS TO BE VERY INTENSE AND HIGHLY REGULAR IMPULSES ASSOCIATED
WITH EVERY BLADE PASSAGE oF THE MOD-1.

WITH THIS EVIDENCE IN MIND, AN AERODYNAMIC SOURCE WAS SOUGHT AND THE FLOW REGIME
SURROUNDING THE LEGS WAS INVESTIGATED, [HE RESULTS SHOW THAT UNDER MOST OPERATING
CONDITIONS, THE FLOW AROUND THE CYLINDRICAL LEGS CAN BE CONSIDERED IN THE TRANSITIONAI
REGIME; 1.E., FLOW WITH THE SHEDDING OF INTENSE, COHERENT VORTICES DUE TO THE
ALTERNATING BETWEEN LAMINAR AND TURBULENT SEPARATION OF THE FLOW AROUND THE CYLINDER.
CALCULATIONS INDICATE A SHEDDING FREQUENCY UNDER THESE CONDITIONS OF 3-6 VORTICES
PER SECOND, HIGH ENOUGH TO BE INTERSECTED BY A BLADE AT EACH PASSAGE. [HIS THEORY
SUPPORTS THE FEW CASES DOCUMENTED DURING WHICH NO IMPULSIVE OR "THUMPING"” SOUNDS
WERE HEARD THOUGH THE TURBINE WAS OPERATING UNDER LOAD. [HE APPARENT EXPLANATION

IS THE LOCAL FLOW AROUND THE TOWER WAS SUBCRITICAL; 1.E.,, BELOW THE TRANSITIONAL
REGION, IN WHICH FEWER AND MUCH LESS INTENSE EDDIES ARE SHED.

THE FOLLOWING GRAPHS ILLUSTRATE THE TRANSITIONAL FLOW CONCLUSIONS, THE MOD-0
APPEARS NOT TO BE A PROBLEM DUE TO TWO REASONS: (1) THE FLOW AROUND THE TOWER

LEGS REMAINS SUBCRITICAL AT NORMAL OPERATING WIND SPEEDS, AND(2) ITS TIP VELOCITY
IS ONLY A THIRD OF THE MOD-1 THUS REDUCING THE RATE OF CHANGE IN THE PRESSURE FIELD
AS THE BLADE CUTS THROUGH AN EDDY.
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VorTex VELOCITY DISTRIBUTION
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COMPARISON WITH MOD-O RESULTS
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CONSEQUENCES IN FAR FIELD

MeasUREMENTS AT CoveLL Resipence, Boone, NC
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MOD-1 NOISE TESTS - March 31, 1980 - FAR FIELD DATA
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MOD-1 NOISE TESTS - March 31, 1980 - FAR FIELD
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MOD-1 NOISE TESTS - MarcH 31, 1930 - FAR FIELD DATA
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MOD-1 NOISE TESTS - MarcH 31, 1980 - FAR FIELD DATA
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ONE POSSIBLE SOLUTION
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HELTICAL STRAKE SPOILER DEVICE
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SUMMARY

THE PRELIMINARY ANALYSES oF MOD-1 anp MOD-0 AcousTiC DATA TAKEN IN DOWNWIND
CONFIGURATIONS INDICATE THE SO-CALLED “TOWER SHADOW” IS ACTUALLY COMPOSED OF
SEVERAL COMPLEX WAKE FLOWS WHOSE CHARACTER DEPENDS ON THE SHAPE AND DIAMETER

OF UPSTREAM STRUCTURAL ELEMENTS (LEGS AND CROSS MEMBERS). WHEN THESE FLOWS

ARE OPERATING WITHIN THE TRANSITICN REGION OF FLOW SEPARATION AND WHEN COUPLED
WITH A HIGH RELATIVE BLADE VELOCITY, AS IS THE CASE WITH THE MOD-1, FORM STRONG
PRESSURE OR ACOUSTIC PULSES AS THE BLADE CUTS THROUGH THE SHED VORTICES BY
CAUSING A RAPID READJUSTMENT IN THE BLADE LOADING PRESSURE FIELD.

A LoweriNG OF THE MOD-1 RPM wiTHOUT OTHER MEASURES NOW SEEMS TO BE A STEP IN
THE RIGHT DIRECTION BUT IT ALSO APPEARS THIS ALONE WILL NOT BE SUFFICIENT TO
f§SURE A REDUCTION IN THE IMPULSES BELOW ANNOYANCE LEVEL UNDER ALL CONDITIONS.
[T 1S SUGGESTED SOME FORM OF A SPOILER DEVICE, SUCH AS THE HELICAL STRAKE, BE
INSTALLED ON THE TOWER LEGS WHICH ARE UPSTREAM OF AT LEAST 507% OF THE BLADE
SPAN, THE PURPOSE OF SUCH A DEVICE WILL BE TO FORCE THE TRANSITIONAL FLOW
ASSOCIATED WITH THE 20 INCH DIAMETER LEGS INTO FULLY TURBULENT, RANDOM SHED
EDDIES AND THEREFORE REMOVING THE PERIODIC SOURCE.

138
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QUESTIONS THAT NEED ANSWERS FOR WECS PLANNING AND SITING PURPOSES . . .

1.

WHAT TYPE OF NOISE IS GENERATED BY A GENERIC TYPE ofF WECS oR
A SERIES OF WECS? WHAT IS ITS FREQUENCY CONTENT? ARE THE
NOISE AMPLITUDES RANDOM, SINUSOIDAL, OR IMPULSIVE? WHAT
LEVELS ARE PRODUCED? IS THE NOISE PERIODIC OR APERIODIC?

WHAT DESIGN AND OPERATING PARAMETERS ARE RESPONSIBLE FOR NOISE
GENERATION AND HOW CAN SUCH GENERATION BE PREDICTED AND THE
RESULTING LEVELS BE MINIMIZED? IN THE DESIGN PHASE? 1IN
TURBINE OPERATION?  IN RETROFIT?

WHAT CURRENT OR PROPOSED LOCAL, STATE, AND FEDERAL (EPA) NOISE
ORDINANCES MAY INCLUDE WECS-GENERATED NOISE?

How poes WECS NOISE AFFECT SURROUNDING COMMUNITIES?
WHAT ARE THE PSYCHOACOUSTIC EFFECTS ON LOCAL RESIDENTS NEAR
A  LARGE WECS INSTALLATION?

GiveN A sPeciFIc WECS NOiSE CHARACTERISTIC, WHAT ARE THE
PARAMETERS WHICH CONTROL THE AERIAL EXTENT OF NOISE THAT MAY
REACH ANNOYANCE LEVELS?

WHAT SITING CRITERIA SHOULD BE INVOKED IN PLANNING FOR A
GIVEN WECS INSTALLATION IN ORDER TO MINIMIZE LAND USAGE?

199
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TASK PLANNING ., .

OveraLl OBJECTIVES

1.

ESTABLISH AND VALIDATE A SUITABLE NOISE PREDICTION METHODOLOGY
FOR BOTH SINGLE AND MULTIPLE WECS INSTALLATIONS WHICH WILL BE
UTILIZED AS A TOOL FOR THE FUTURE SITING OF WIND TURBINES.

ESTABLISH THE PARAMETERS CONTROLLING THE GENERATION, PROPAGATION,
AND COMMUNITY ANNOYANCE OF WECS-GENERATED SOUND AND WHAT STEPS
ARE AVAILABLE FOR IMPACT MINIMIZATION IN BOTH THE DESIGN PHASE
AND AS RETROFITS.
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A PROPOSED SERI/NASA PROGRAM TO ADDRESS THESE QUESTIONS . . .

SERL
1.

DEVELOP INSTRUMENTATION AND DATA REDUCTION TECHNIQUES TO DETERMINE
THE CHARACTERISTICS OF WECS-GENERATED NOISE; 1.E., TIME-PRESSURE
SIGNATURES, FREQUENCY CONTENT, ACOUSTIC POWER LEVELS, DIRECTIVITY
FACTORS., ESTABLISH A DATA BANK OF SUCH INFORMATION FOR A RANGE OF
GeNerIC WECS pesien Types, (FY80) (SERI)

ESTABLISH DESIGN AND OPERATIONAL PARAMETERS RESPONSIBLE FOR NOISE
GENERATION AND DETERMINE SUITABLE SCALING PARAMETERS FOR PREDICTING
AcousTic outpuT. (FY80-81) (SERI/SC)

STUDY AND EVALUATE ENVIRONMENTAL PARAMETERS CONTROLLING THE PROPA-
GATION OF WECS SOUND IN ORDER TO ESTABLISH SPATIAL LIMITS FOR
POTENTIAL COMMUNITY ANNOYANCE. (FY81) (SC)

IDENTIFY AND VALIDATE SUITABLE NOISE PREDICTORS AND SCALING PARAMETERS
FOR USE IN THE NASA MODELING  EFFORTS BY THE EXTENSION AND ADAPTATION

OF CURRENT METHODOLOGIES, PREVIOUSLY COLLECTED FIELD DATA, AND ADDITIONAL
FIELD MEASUREMENTS., (FY81) (SERI/SC)

STUDY AND ESTABLISH POTENTIAL PSYCHOACOUSTIC EFFECTS AND IMPACTS OF
WECS-GENERATED NOISE. (FY81-82) (SC)

ESTABLISH POTENTIAL COMMUNITY IMPACT of WECS-GENERATED NoISE. (FY81-82)

(SC)
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SERT PROGRAM - conT'D

7.

SERI/NAS

DEVELOP A COMPREHENSIVE HANDBOOK FOR BOTH WECS DESIGNERS AND USERS

ON THE ENGINEERING ASPECTS OF PLANNING AND CONTROLLING WECS NoisE
GENERATION., (FY82) (SERI/SC)

CONTINUE TO SUPPORT THE CURRENT WECS DEVELOPMENT EFFORTS; 1.E., MOD-0,

- MOD-1, MOD-2, MOD-5, WPRS, WITH REQUESTED FIELD MEASUREMENTS FOR

ENVIRONMENTAL COMPLIANCE AND MODEL VALIDATION, (FY80-82) (SERI/SC)

MAKE MACHINE TIME AVAILABLE IN SUPPORT OF SERI DATA COLLECTION EFFORTS
RELATED TO GENERIC ISSUES AT ALL sITEs. (NASA/SC) (FY80-82)

To HoLDp PeErRIODIC NASA/SERI INTERGROUP MEETINGS AND WORKSHOPS TO DISCUSS
CURRENT PROGRESS IN RESPECTIVE AREAS WITH APPROPRIATE SUBCONTRACTORS IN

ATTENDANCE. (FY80-82) (NASA/SERI/SC)

To ESTABLISH A NOISE PREDICTION CAPABILITY UTILIZING EXISTING COMPUTER
coDeEs FOR EXISTING WECS pesiens,  (NASA/SC)

ESTABLISH A PREDICTIVE CODE CAPABILITY WHICH UTILIZES NEW INFORMATION
GENERATED BY THE SERI GENERICIEEFORT. (NASA/SC)
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250.0K

$723.7K

$150,0K



GENERATION:

PROPAGATION:

TOLERANCE LEVELS:

May

Apvisory GRoup
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AEROMECHANICS LAB.

U.S. ARMY ReseArRcH & TEcHNoLOGY LAB-
AMEs ReseArcH CENTER

Dr. WesLEY HARRIS
Dept. oF AErRONAUTICS & ASTRONAUTICS
M.I.T.

ProFeEssor DeEnNIs W. THoMSON
DEPARTMENT OF METEOROLOGY
THE PENNSYLVANIA STATE UNIVERSITY

Scort A. Turner, P.E.

ENVIRONMENTAL Sciences DepT.
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PLANNED ACTUAL
AMounT TO AHOUNT To BE
Amount PRr. ComPL. START Enp  BE COSTED  AMOUNT  START COSTED
ConNTRACTOR Work TiTLE $K Dave fate  DaTE opurine FY80 $K DaTe $K

3532.55 MHoyse MeaSuREMENT AL SELECTED SITES
PHL TetHer SonDE MEASUREMENTS 25 2/80 5/80 7/80 25 32 3/30 32
Penn Srate U, STupies ofF INFRASOUND

PropPaGATION 27 12/79 12/79 6730 27 27 12/79 27
MIT WIG Horse EstimaTes 18 2/80 3/80 9/80 18 18 3/80 13
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Noise Measurements at Selected WECS Sites (3532.55)

Task or Subtask Activities

Fy 80

Fy 81

= == =

Oct ] Nov

Dec

Jan

r

Feb | Mar | Apr |May| Jun

Jul } Aug | Sep J Oct | Nov | Dec

Jan

Feb

Mar

MOD-1 SPECIFIC

Preliminary Noise Studies at MOD-1
Site (SER!)

Infrasonic Propagation Studies Near
MOD-1 Site (Penn State Univ)

Tethersonde Measurements Near MOD-
MOD-1 Site (PNL)

Systematic Noise Survey Near MOD-1
(SERI, PNL, Penn State Univ)

Aerodynamic Noise Studies (MIT)

MOD-0O Upwind/Downwind Noise
Study (SERI)

MOD-1/0 Data Reduction &
Interpretation (SERI)

MOD-1 Recommendations/Options
(SERI)

- MOD-2 SPECIFIC .
MOD-2 Background Noise Study (SERI)
MOD-2 Noise Propagation Assessment
(TBD)

MOD-2 Wake Noise Generation Study
(SERI/SC)

MOD-2 Multiple WTG Noise Study
(SERI/SC)

WTG GENERIC
VAWT Noise Study (SER!)

@

'
|

Cumulative Plarined

5.919.9

17.8

36.7

45.1163.683.5/110.9131.6

147.6)156.5064.9

Accrued Costs Actual

10.5§21.2

32.6

54,1

87.3|114.0

$ X1000
Variance

(14.8

G.6)J(11.3

(17 .4

G2.2)|60.4}

[\ Begin Milestone
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O Equipment Arrival
@ Progress Report

O Draft Final Report

B Final Report
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OBJECTIVES

DETERMINE LAND AREA REQUIREMENTS, SITING SCENARIOS, REGULATORY ENVIRONMENT,
PUBLIC ATTITUDES TOWARD, AND POSSIBLE MULTIPLE LAND USE OPTIONS FACING,
WIDESPREAD DEPLOYMENT oF WECS.

ACCOMPLISHMENTS

SuBtAask I. - CompLETION OF FY79 PRODUCT LIABILITY STUDY.

STATUS

FINAL REPORT PUBLISHED IN DecemBer 1979; 1Ask cLoseD IN DecemBer 19/9.
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SuBTASK 2 - ESTABLISHMENT OF TAsk Abpvisory COMMITTEE

ACTIVITIES

INVITE SELECTED CANDIDATES TO SERVE ON ADVISORY COMMITTEE-

STATUS

ADVISORY COMMITTEE HAS BEEN ESTABLISHED AND wWILL MEET AT SERI on ApriL 18,
1980. MEeMBERS ARE:

Bror OsTrRANDER, SouTHERN CALIFORNIA EDISON
GERRY FARBER, PENNSYLVANIA POWER AND LIGHT
DonaLD BaiN, ORecoN DEPARTMENT oF ENERGY
JiMm WerLcH, CONSULTANT

JEFF PeEAarRsON, CoLoraDpo CoNSUMER ADVOCATE

GEORGE PRING, ATTORNEY

PURPOSE

To OBTAIN ADVICE AND GUIDANCE FROM REPRESENTATIVES OF GROUPS TO WHICH TASK WORK
IS DIRECTED (E.G., COMMITTEE WILL INCLUDE UTILITY PLANNERS).
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SuBTASK 3 - SeELecTioN oF REPRESENTATIVE WECS

ACTIVITIES
SELECT SEVERAL REPRESENTATIVE WECS OF VARYING FUNCTION AND SCALE TO ANALYZE-.

PREPARE TECHNOLOGY CHARACTERIZATIONS-.

STATUS

MEETINGS HELD WITH SYSTEMs ANALYSIS BRANCH TO EXAMINE APPROPRIATE SELECTION OF
WECS FOR ANALYSIS. FINAL DECISION WILL BE MADE AT THE TASK ADVISORY COMMITTEE
MEETING oN AprIL 18, 1980.

PrRODUCT

A WORKING LIST OF REPRESENTATIVE WECS FOR ANALYSIS-.

PurrPoOSE

To LIMIT ANALYSIS TO ONLY REPRESENTATIVE WECS.
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SUBTASK 4 - SuMMARY OF ENVIRONMENTAL IMPACTS

AcTiVITIES
ENVIRONMENTAL IMPACTS OF REPRESENTATIVE WECS wiLL BE
BASED UPON CURRENT LITERATURE AND SERI suBTAsks-

STATUS

LITERATURE SEARCH COMPLETED.
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PrRODUCT

AN ANNOTATED BIBILOGRAPHY OF EXISTING LITERATURE ON ENVIRONMENTAL IMPACTS OF

WECS wiLL BE INCLUDED IN FINAL REPORT-

PURPOQSE

Summary ofF WECS ENVIRONMENTAL IMPACTS WILL PROVIDE BASIS FOR ANALYSIS OF LAND

USE LAWS AND REGULATIONS AFFECTING WECS sitine IN SuBTAsk 5.

Quar ity CONTROJ

INTERNAL SERI REVIEW

Apvisory COMMITTEE

SuBTASK 5. - INVENTORY OF ENERGY FAcCILITY SITING AND LICENSING LAWS AND
ProceDures AFFecTING WECS
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ACTIVITIES

BASED ON THE ENVIRONMENTAL IMPACTS OF REPRESENTATIVE WECS, IDENTIFY SPECIFIC
FEDERAL AND GENERAL CATEGORIES OF STATE AND LOCAL LAND USE LAWS AND REGULATIONS

AFFECTING THE SITING oF WECS.

STATUS

COMPLETED INVENTORY OF FEDERAL LAWS AND REGULATIONS RELATING TO WECS SITING AND
LICENSING. INITIATED INVENTORY OF ALL STATE SITING AND LICENSING LAWS AND

PROCEDURES.

ProbDucT

THE FINAL REPORT WILL CONTAIN A SURVEY OF FEDERAL AND STATE SITING AND LICENSING
LAWS AND PROCEDURES AFFECTING WECS, BASED UPON TECHNOLOGY CHARACTERIZATIONS AND
SUMMARIES OF ENVIRONMENTAL IMPACTS.

Purpos

THIS INFORMATION WILL PROVIDE THE BASIS FOR THE COMPARATIVE ASSESSMENT OF THE
DIFFERENCES IN SITING WoCS AND CONVENTIONAL POWER PLANTS, TO BE UNDERTAKEN IN

SuBTtask 10.
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SERI INTERNAL REVIEW

Apvisory COMMITTEE

SUBTASK 6. - DETERMINATION OF LAND AREA REQUIREMENTS
AND SITiING ScenNArRIOS FOR WECS

ACTIVITIES
DETERMINE LAND AREA REQUIREMENTS FOR REPRESENTATIVE WECS AND DEVELOP SITING
SCENARIOS BASED UPON LIKELY RESOURCE AREAS AND LOCATIONS OF DISTRIBUTION

NETWORKS .

OnGOING SERI RESEARCH WILL BE USED IN THIS AREA.

STATUS

RESEARCH IN PROGRESS-.
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PRODUCT

INFORMATION REGARDING LAND AREA REQUIREMENTS AND SITING SCENARIOS WILL BE
INCLUDED IN FINAL REPORT.

PURPOSE

THIS INFORMATION WILL PROVIDE A BASIS FOR THE COMPARATIVE ASSESSMENT OF THE
DIFFERENCES IN SITING WECS AND CONVENTIONAL POWER PLANTS, TO BE UNDERTAKEN IN

SuBTAask 10.

QuaLiTy CoNTROL

INTERNAL SERI ReviEw.

Apvisory COMMITTEE.

SuBTAsK 7. - SuMMARY OF PuBLIC ATTITUDES
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ACTIVITIES
SUMMARIZE EXISTING LITERATURE REGARDING PUBLIC ATTITUDES TOWARD WECS sITING OR

SIMILAR SITING PROBLEMS; E.G., TELEVISION ANTENNAE, ELECTRIC AND TELEPHONE
TRANSMISSION LINES-.

STATUS

RESEARCH IN PROGRESS-.

ProbpucTt
INFORMATION REGARDING PUBLIC ATTITUDES TOWARD WECS SITING WILL BE INCLUDED IN
FINAL REPORT.

PurPOSE

THIS INFORMATION WILL BE INPUT TO THE COMPARATIVE ASSESSMENT OF THE DIFFERENCES
IN SITING WECS AND CONVENTIONAL POWER PLANTS IN SuBtask 10.
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INTERNAL SER! REVIEW.

AbpvisorY COMMITTEE.

SuBTAsK 8. - DeterminNAaTION OF MuLTipLE LanD Use OpTions For WECS

ACTIVITIES

GIVEN ENVIRONMENTAL IMPACTS, LAND USE REGULATIONS, AND PUBLIC ATTITUDES:
DETERMINE WHAT LAND USES ARE COMPATIBLE wITH WECS.

COMPATIBILITY IS LIKELY TO BE A MATTER OF DEGREE; THIS ANALYSIS WILL ESTABLISH A
SCALE OF COMPATIBILITY BETWEEN WECS AND OTHER LAND USES-

STATUS

PRELIMINARY RESEARCH HAS BEGUN.
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ProbDuct

INFORMATION REGARDING MULTIPLE LAND USE OPTIONS FOR WECS wILL BE INCLUDED IN
FINAL REPORT.

SuBTASK 9. - DETERMINE LAND AcQuisIiTION MECHANISMS

AcTivITJES

DETERMINE THE VARIOUS LAND ACQUISITION MECHANISMS AVAILABLE FOR WECS sITING.

STATUS

WoRK HAS NOT YET BEGUN.

PrRODUCT

INFORMATION REGARDING LAND ACQUISITION MECHANISMS FOR WECS wiLL BE INCLUDED IN
FINAL REPORT.

SuBTAsK 10. - AsSesSMENT OF SITING DIFFERENCES For WECS
AND CONVENTIONAL POWER PLANTS
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ACTIVITIES

SUBCONTRACTOR SUPPORT HAS BEEN SOUGHT FOR THE ASSESSMENT OF SITING DIFFERENCES
BETWEEN WECS AND CONVENTIONAL POWER PLANTS AND BETWEEN SMALL AND LARGE WECS
ARRAYS .

BASED ON INFORMATION OBTAINED IN SuBTAsKS 4, 5, AND 7, ANALYSIS OF THE RELATIVE
LAND USE CONSTRAINTS AND LICENSING REQUIREMENTS IN THE SITING OF WECS AND
CONVENTIONAL POWER PLANTS WILL BE CONDUCTED BY SUBCONTRACTOR-

ANALYSIS WILL INCLUDE DETERMINATION OF POSSIBLE ADVANTAGES OF SITING sMAaLL WECS
ARRAYS .

STATUS

A PURCHASE REQUEST (PR) PACKAGE HAS BEEN SUBMITTED TO OBTAIN Mike Lotker (TSG)
AS A SUBCONTRACTOR-

PrRobpucT

A FINAL REPORT CONTAINING AN ASSESSMENT OF THE SITING DIFFERENCES BETWEEN WECS
AND CONVENTIONAL POWER PLANTS AND BETWEEN SMALL AND LARGE WECS ARRAYS-.
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PurposE

To PROVIDE USEFUL INFORMATION 7o DOE, UTILITIES, AND OTHERS ABOQUT THE SITING
DIFFERENCES BETWEEN WECS AND CONVENTIONAL POWER PLANTS, AND BETWEEN SMALL AND

LARGE WECS ARRAYS.

To ASSIST UTILITY PLANNERS BY PROVIDING INFORMATION FOR ANALYZING AND COMPARING
THE POTENTIAL COSTS ASSOCIATED WITH THE SITING OF WECS AND TIME CONSTRAINTS
COMPARED TO CONVENTIONAL POWER PLANTS.

Quar 1Ty CoNTROL
InTERNAL SERI Review

Apvisory COMMITTEE

SuBTAsK 11. - PrRepArRATION OF FInNAL REPORT

AcCTIVITIES

PREPARE FINAL REPORT CONTAINING INFORMATION GATHERED IN SuBTAskS 4-9.
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WORK HAS NOT YET BEGUN-

QuaLiTty CoNTROL

INTERNAL SERI REVIEW

Abpvisory COMMITTEE

SuBTAsk OutpPuTt

REPORT SUMMARIZING LAND AREA REQUIREMENTS, SITING SCENARIOS, LAND USE
REGULATIONS, PUBLIC ATTITUDES TOWARD WECS SITING, MULTIPLE LAND USE OPTIONS AND
A COMPARATIVE ANALYSIS OF LAND USE CONSTRAINTS REGARDING THE SITING OF WECS AnD
CONVENTIONAL POWER PLANTS AND SMALL AND LARGE WECS ARRAYS.
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BupGeT
135K

BunGcer SUMMARY

1sT AND 2ND PLANNED 1sT
QUARTER AND 2ND
EXPENDITURES QUARTER EXPENDITURES
33.2 K 38.1K
214

COMMITMENTS
0

PR-6/2
May 21, 1980



CONTRACTOR

TasLe 13.  SUBCONIRACTS

PLANNED

Amount  Pr. CompL. StART Enp
Work TiITLE $K Date Date  DNare

3531.30 Lanp Use 1ssuEs

TS6 (Mike LoTker)
UnivErstry of DENver
Law ScHooL

HECS/UTILITY SITING ANALYSIS 24.9 3/30 580 9/30
LEGAL SuPPORT 10 1780 1780 10/80
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ACTUAL
Amount 10 AMOUNT TO BE
Bt CosTED  AMOUNT START COSTED
purinG FY80 $K Date $K
24.9 -- - --
10 10 1/30 10



PR-672
Mav 21, 1980
Land Use Issues (3531.30)
Fy 80 Fy 81
Task or Subtask Aclivities
Oct | Nov |Dec | Jan | Feb | Mar | Apr [May |} Jun | Jul | Aug | Sep } Oct | Nov] Dec | Jan |Feb |Mar
Summarize Environmental Impacts a AVA 4
Land Area Requirements, Regulations v 3
and Acquisitions Mechanisms
Public Attitudes FAY \v4
Multiple Land Use Options v Y
Land Use Constraints AN \"4
Subtask Management SR K X L Y, 3 18
Advisory Committee oY K
Project Management v,
zumula(l’t:ge Planned 6.5112.3117.3124.4130.5}38.1 }45,7155.9164.2 |84.6/98.4]115.2
ccrue Osts
$ X1000 Actual 6.5{11.5]15.3}22.0{30.3 |33.2
Variance 0 0.8] 2.0f 2.4] 0.2} 4.9

/\ Begin Milestone
V¥ Milestone Complete

O Equipment Arrival
@ Progress Report

[ Dratft Final Report
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May 21, 1980

STRATEGY ANALYSIS

DAvID SCHALLER
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OBJECTIVES

DETERMINE THE IMPACT OF THE FEDERAL ENERGY REGULATORY COMMISSION’'S RULES UNDER
PURPA on THE DEVELOPMENT OF WIND ENERGY.

AccoMPLISHMENTS

SUBTASK WORK WAS BEING HELD IN ABEYANCE PENDING MODIFICATION TO STATEMENT OF
OBJECTIVES AND THE SUBTASK WORK PLAN.

COMMENCED DEVELOPMENT OF REVISED SUBTASK WORK PLAN PACKAGE.

PLANNED ACTIVITIES

(UNDER REVISION AND INTERNAL REVIEW)

COMPLETE REVISION OF SUBTASK WORK PLAN-

COMMENCE INVESTIGATION ON THE EFFECTS oF PURPA onN PUBLIC UTILITY COMMISSIONS AND
UTILITIES.
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QutpPuT
(UNDER REVISION AND INTERNAL REVIEW)

A REPORT TO WSB/DOE ANALYZING THE EXPECTED EFFECT OF THE FINAL PURPA RULES oN
PUC’s AND UTILITIES.

A cuiDeEBoOK FoR AFFECTED PUC’s AND UTILITIES DETAILING THEIR RESPONSIBILITIES
AND OPTIONS FOR REGULATORY COMPLIANCE-.
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BUDGET
75K

1sT AND 2ND
QUARTER
EXPENDITURES
4.7K

BUDGET SUMMARY
PLANNED 1sT
AND Z2ND

QUARTER EXPENDITURES
14.5K

SUBCONTRACTS

NONE
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Strategy Analysis (3531.20)

i
I
1
Fy 80 Fy 81
Task or Subtask Activities
Oct | Nov {Dec {Jan | Feb | Mar | Apr {May | Jun | Jul | Aug | Sep J Oct | Nov | Dec | Jan | Feb [Mar

Review PURPA Rulemaking o A 4

Identify PURPA Impacts VA {

Develop PURPA Implementation ‘
1
i
i
i
i

Report to DOE/WSD ] =
Publication of Manual ‘ ®
Subtask Management o * | Vv s = —Y

Manual
b. Planned golooloo0l1.117.7 21.333.3145.3 |52.1|57.5157.7

Accrued Costs [ ¢ Actual 0.0 0.2]0.6]0.6]1.5
d- variance 0.0 ¥0.2){(0.6% 0.5]6.2
A\ Begin Milestone O Equipment Arrival O Draft Final Report @ Workshop or Special Meeting
W Milestone Complete © Progress Report M Final Report
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WIND SYSTEMS COORDINATION

IrwiN E. Vas
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May 21, 1980

OBJECTIVES

PROVIDE TECHNICAL COORDINATION OF THE FEDERAL WIND ENERGY PROGRAM RESEARCH AND
ANALYSIS EFFORTS, INTEGRATION OF THE RESEARCH RESULTS INTO A DECISION DATA BASE,
AND INTEGRATION OF ACTIVITIES WITH DOE MANAGEMENT AND PRIME CONTRACTORS-

ACCOMPLISHMENTS

DISCUSSED THE USE OF WIND TUNNEL FACILITIES FOR CURRENT AND NEAR-TERM SERI WinD
SysTEMs PROGRAM EFFORTS WITH LEN PETERSON, RAYTHEON, WHO WAS ASSEMBLING THE
INFORMATION For Lou Divone, WSB/DOE.

REVISED THE MISSION STATEMENTS FOR THE WIND ENERGY SYSTEMS PROGRAM-

MeET WITH STAFF OF SOUTHERN CALIFORNIA EDISON TO DIsCUSS THEIR PROGRAM EFFORTS
RELATING 70 SITING, MACHINE DEPLOYMENT, ETC-

Mer witH ToMm Javits ofF THE GouLDEN GATE ENERGY CENTER AND DISCUSSED THE
POSSIBILITY OF UTILIZING WIND MACHINES TO PROVIDE POWER FOR THAT COMPLEX OF
BUILDINGS-

MeET WiTH Rocky FLATS STAFF TO DISCUSS YAW CONTROL AND ITS POTENTIAL FOR REDUCING
COSTS FOR SMALL MACHINES.
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MeET wiITH Rocky FLATS STAFF To DIscuss THE SERI MARKET RESEARCH PLANS AND ITS
RELATIONSHIP TO THE Rocky FLATS MARKET STUDY PLANS.

MeET WwiTH CoLORADO STATE UNIVERSITY STAFF TO DISCUSS AVAILABILITY OF FACILITIES
FOR TEST PURPOSES AND PARTICIPATION OF STUDENTS TO HELP IN RESEARCH STUDIES-

SENT THE STATEMENT OF WORK FOR THE WIND PROGRAM COORDINATION SUBCONTRACT TO
POTENTIAL BIDDERS. AWARD OF SUBCONTRACT EXPECTED END oF May.

MET WITH STAFF FROM RocKY FLATS TO DISCUSS PROPOSED INFORMATION DISSEMINATION BY
Rocky FLATS AND THE SERI SUBCONTRACT TO SUPPORT THIS EFFORT.

PARTICIPATED IN ADVISORY COMMITTEE MEETING AND REVIEW OF PROPOSED SUBCONTRACTS
FOR THE MARKET CHARACTERIZATION SUBTASK.

Discussep SERI wWiIND AcTIVITIES WITH STAFF oF; GENERAL ELECTRIC- R. BuTHMAN,
I 1MMERMAN, MoreLrLi; A. D. LiTTLE-W. VAcHAN, N. Matason, M. GLEsK; WASHINGTON
UNIVERSITY-PROFESSOR VITHAYATHIL; Exxon ENTERPRISES-T. GRIEB; KanNsAs ENEReY
OFF1ce-Davip MArRTIN; PRINCETON UNIVERSITY-GORDON THOMPSON-.

CompLETED P. R. FOR THE SUBCONTRACT IN THIS SUBTASK-

A FULLTIME CONSULTANT (ELizZABETH KINGMAN) WAS HIRED TO SUPPORT THE EFFORTS 1IN
THIS SUBTASK-.
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PLANNED ACTIVITIES

CONTINUE PLANNING/LIAISON ACTIVITIES WITHIN THE FEDERAL WIND ENERGY PROGRAM.

QuTPuT
REPORTS SUMMARIZING MEETINGS AND WORKSHOPS CONDUCTED IN SUPPORT OF THIS TASK-

UTILIZATION OF THE DATA BASE AND MODELS TO DETERMINE PROGRAM NEEDS AND TO
SUPPORT PROGRAM PLANNING-.

BUupGeET SUMMARY
1st AND 2ND QUARTER PLANNED 1ST AND 2ND
BuDpGET EXPENDITURES QUARTER EXPENDITURES COMMITMENTS
430K 21.8K 38.1K 29K
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TagLe 14. SUBCOMTRACTS
) PLANNED AcTuaL
Anount TO Aount T10 B
Anount Pr. Compr. StTarT  EnD Be CosTED AMOUNT START CosTED
CONTRACTOR Hork TITLE 3K Date Date  Dave  Durine FY80 $K Date $K
3532.10 YMinp ProerAn_CooRDIHATION
T8D (SorLe Source) COORDINATION 169 2/80 6/80 12/80 109
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Wind Systems Coordination (3532.10)

Fy 80 Fy 81
Task or Subtask Activities .
Oct | Nov |Dec | Jan | Feb | Mar | Apr [May] Jun | Jul | Aug | Sep § Oct | Nov| Dec | Jan | Feb |Mar
Coordination Meetings (A Y
Preliminary Data Base Format and A/
Management System
Preliminary Analysis Utilizing \v/
Data Base ’
Project Management o Y 2 4
Subtask Management INIIK 2 ® el v . 3 2
Cumulative Planned 4.2 17.8112.7117.6]22.6138.1 Ib4.1 [90.0§115.9 J141.8{193.5P50.5
Accrued Costs Actual
$ %1000 5.6 |18.212.7]116.6]19.7 1.8
Variance (1.41(.4)]0.01 1.0} 2.9 6.3
A\ Begin Milestone O Equipment Arrival O Draft Final Report & Workshop or Special Meeting
V¥ Milestone Complete @ Progress Report B Final Report
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WECS COST STUDY

JOE LAVENDER
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OBJECTIVES

To PROVIDE UP-TO-DATE AND WELL-DOCUMENTED INFORMATION CONCERNING COSTS,
PERFORMANCE, AND OTHER CHARACTERISTICS OF SPECIFIC WIND ENERGY SYSTEMS To DOE
DECISION MAKERS.

SCOPE

ENGINEERING PERFORMANCE/DESIGN INFORMATION AND cosT (capiTaL cosT, O08&M, LIFE
CYCLE COSTS) SHALL BE INCLUDED INITIALLY IN SPECIFIED DESIGNS. COST SENSITIVITY
TABLES THAT ARE DEPENDENT UPON PRODUCTION QUANTITIES AND SITE LOCATION SHALL BE
INCLUDED DURING FY80.

SPECIFIC WIND SYSTEMS THAT WILL BE INCLUDED IN THE TASK ARE:

o MiLLviLLE 10 kW

0 ENErGY DEVELOPMENT 40 kW

o DOE/SanDiIA 100 kW

o MOD 2 2500 kW
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AccoMpt ISHMENTS

COMPLETED BASE COST ESTIMATES FOR THE FOUR DESIGNATED SYSTEMS.
COMPLETED SENSITIVITY ANALYSIS ON THE 10 AnND 40 kW sysTeMms.

OBTAINED COST AND PERFORMANCE INFORMATION ON ALL COMMERCIALLY AVAILABLE SYSTEMS
FROM MARKET CHARACTERIZATION SUBTASK-.

PLANNED ACTIVITIES
COMPLETE ROUGH DRAFT OF TASK BY LATE APRIL - M™MID MAY AND WILL SUBMIT FOR
INTERNAL SERI REVIEW. EXTERNAL REVIEW OF COST/PERFORMANCE SECTION SHOULD TAKE

PLACE IN MID JUNE. RevIEw wiLL INcLUDE NASA/LeRC, Sanpia, Rocky FLATS, SUBTASK
ADVISORY COMMITTEE, AND MANUFACTURERS INVOLVED IN THE STUDY.

PERFORM COST REGRESSION ANALYSIS OF COMMERCIALLY AVAILABLE WIND SYSTEM AT A
SPECIFIED WIND VELOCITY TO OBTAIN:

0 TOTAL CAPITAL COST AS A FUNCTION OF KWH/YR.
0 HARDWARE COST AS A FUNCTION OF KWH/YR-

PERFORM ECONOMIC AND SITE SENSITIVITY ANALYSIS OF THE FOUR SYSTEMS STUDIED.
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Qurput

A TABULAR SECTION SUMMARIZING THE ANALYSIS OF THE SPECIFIED SYSTEMS.

CHARTS SHOWING THE RESULTS OF THE REGRESSION ANALYSIS.

A SECTION REVIEWING THE SOURCES OF THE INFORMATION AND JUSTIFYING COST AND
PERFORMANCE INFORMATION THAT ARE EMPLOYED.

TABLES THAT WILL PROVIDE DETAILED COST AND PERFORMANCE INFORMATION WITH RESPECT
TO "BASELINE” ASSUMPTIONS-.

PROVIDE TABLES SHOWING THE SENSITIVITY OF THE RESULTS OF THE ANALYSIS TO
SIGNIFICANT BUT REALISTIC CHANGES IN THE "BASELINE” ASSUMPTIONS.

BUDGET SUMMARY

1sTt AND 2ND PLaNNED 1sT
QUARTER AND 2ND
BuDpGET EXPENDITURES QUARTER EXPENDITURES COMMITMENTS
50K ' 16.6K 19. 4K 5. 3K
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IABLE 15-  SUBCONIRACIS
PLANNED ActuaL
N AMOUNT TO Anount 1o Be
Amouny Pr. CompL. StAart  EnD Be CosTED AMOUNT START CosTED
CONTRACTOR Work TiTLE $K DaTE Darte Date Durine FY8BO $K Date $K
3552.45 WECS CosT Stupy
18D (SoLe Source) 0&M GENER1C STUDY U] 2/30 /80 6780 U]
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WECS Cost Study (3532.45)

Fy 80 Fy 81

Task or Subtask Activities
Oct | Nov I Dec | Jan | Feb | Mar | Apr [May| Jun | Jul | Aug | Sep J Oct | Nov | Dec | Jan {Feb |Ma

-

Information Collection and AN v
Normalization »
WECS Cost Configuration Study

Life Cycle Cost Base Analysis [AN "4
Prepare Data Tables- _ "\l
Update Data with Externalities oY
Update Data With New Information i Y
With Actuals
Subtask Management a % 4 ® 2
~Cumulative Planned 2.2 4.2 b.9 14.8116.6 19.4 §22.5 25.7430.5 {35.1}38.4 {42.0
Accrued Costs Actual 4 4
$ X1000 ua 0.7 .7 .4 |11.4113.4 16.6
~ Variance 1.5 j0.5)p.5 | 3.4]3.2]2.8
/\ Begin Milestone O Equipment Arrival O Draft Final Report @ Workshop or Special Meeting
¥ Milestone Complete @ Progress Report M Final Report
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PROGRAM REVIEW AND PLANNING

IrwiN E. Vas
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OBJECTIVES

PROVIDE THE PLANNING AND ADMINISTRATION FOR THE SERI Winp ENERGY SYSTEMS
PrROGRAM.

ACCOMPLISHMENTS

Reviewep NRrR. THOMANN'S PAPER REGARDING THE CALCULATION OF ANNUAL ENERGY USING
HAND HELD CALCULATORS FOR DENis Haves.

REVISED MISSION STATEMENTS FOR THE WIND ENErRGY SysTeEmMs PRoOGRAM AND THE WIND
PROGRAM BRANCH AND SUBMITTED TO SERI MANAGEMENT.

PRESENTED THE WIND ENERGY SysTeMs ProoraM QuUARTERLY REeEvieEw 710 WSB/DOE 1w
WASHINGTON. THE MEETING WAS ATTENDED BY 18 PERSONS, INCLUDING VaAs, McCoNNELL,
SoutH, AND LAVENDER FROM SERI. THE REMAINDER oF THE SERI WiND PROGRAM SUBTASK

LEADERS PARTICIPATED VIA TELEPHONE HOOKUP.

ATTENDED THE TERRESTRIAL ENERGY SuBcoMMITTEE oF THE AIAA AND DISCUSSED THE
PROGRAM PLANS FoR THE AprIL 1980 AIAA/SERI meetinc oN WIND ENERGY.

Discussep WiITH PRC StaFrr (E. LUTHER) PLANNING STRATEGIES FOR WIND ACTIVITIES.
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ARRANGED A PRESENTATION BY A. D. LITTLE STAFF ON ACTIVITIES RELATING TO WIND
TECHNOLOGY AND ASSESSMENT STUDIES.

SENT T0 DaviD Brack, WESTINGHOUSE, SUMMARY OF PAPER ENTITLED, “EcoNomics
AssoCIATED WITH WIND PowER SYSTEMS”

CompLETED THE FY79 WinD SysTtems SumMmArRY AND suBMITTED T0 DOE FOR INCLUSION IN
THE FEDERAL WIND ENERGY PROGRAM FY79 sSuMMARY.

MET FOR THREE DAYS AS MEMBER OF THE REVIEW PANEL FOR UNIVERSITY PROPOSALS TO
RANK ORDER PROPOSALS FOR FUNDING BY DOE/SERI IN THE UNIVERSITY RESEARCH PROGRAM.

ATTENDED THE PLANNING MEETING AT PRC, MclLean, VA., AND PROVIDED INPUT REGARDING
FY8]1 anD BEYonD SERI EFFORTS.

MET AND DISCUSSED SERI WIND EFFORTS WITH THE FOLLOWING:
o JEFF JORDAN GAO - FINANCIAL, ADMINISTRATIVE AFFAIRS

o BRrRAD Meap, INTERNATIONAL DivisioN ofF GRUMMAN, CHAIRMAN, INTERNATIONAL
TrRADE COMMITTEE - WIND EFFORTS GENERAL

o Dr. BisHop, New York STATE ENERGY RESEARCH AND DEVELOPMENT AUTHORITY -
WIND EFFORTS GENERAL
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o HerB WaADE, DepT. oF NATURAL RESOURCES, STATE oF MISSOURI - WIND EFFORTS
GENERAL

o DOE rFinanciaL ReVIEw oF SERI WinD PrRoGrAM

o J. Prunketrty, Dr. E. O'Hatir, THE MoNTANA ENERGY AND MHD RESEARCH AND
DEVELOPMENT INSTITUTE INC - DISCUSSED WIND PROGRAM-

o Dr. Marxk WiLrLiaMms, Science AND TecHnorLocy Deprt. BRrITisSH EMBASSY -
DISCUSSED WIND PROGRAM-

0 Skip SPeENceLeY, STAFF Director, Sus CoOMMITTEE OF ENERGY DEVELOPMENT AND
AppLicAaTiON, House COMMITTEE OF ScIENCE AND TECHNOLOGY - DISCUSSED

DOE/SERI BUDGETS FOR WIND, CHANGES IN BUDGET-.

0 AN ITALIAN DELEGATION WITH ProOF. GiusH, Dr. SaurLi, Ine Luici, InNc SeErGlO,
INg LuciANo, ARCH SFORZU - TO DISCUSS WIND ISSUES-.

SUBMITTED THE MODIFICATIONS WSB/DOE 7o THE SoLAR OBJECTIVES.

SUBMITTED SMALL/MINORITY BUSINESS REPORT ON FY/9, FY80 susconTracTs To WSB/DOE.
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PLANNED ACTIVITIES

CONTINUE REVIEW, PLANNING, AND REPORTING ACTIVITIES AS REQUIRED-

QuTpPuT
QUARTERLY REVIEWS FOR PRESENTATION To WSB/DOE
MONTHLY PROGRAM STATUS REPORTS
PROGRAM DEVELOPMENT PLAN FOR FY81
PROGRAM MANAGEMENT FOR WES PROGRAM

BUDGET _SUMMARY

1sT AND 2ND PLANNED 1ST AND
QUARTER 2ND QUARTER
BUDGET EXPENDITURES EXPENDITURES COMMITMENTS
225K 45.0K 52.7K 24.9K
SUBCONTRACTS
NoNE
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Program Review and Planning (3531.10)

PR-672
May 21, 1980

Fy 80 Fy 81
Task or Subtask Activities
Oct | Nov |Dec | Jan | Feb |Mar | Apr [May | Jun | Jul | Aug | Sep | Oct | Nov| Dec | Jan ]| Feb {Mar
Planning/Administration (Task & ¢l v 4 \ 4
Management
Program Development Plan 1 YR .
Arrange Consultant Agreements Q "4
Develop Institutional Plan Ja¥ A4
Cumulative Planned 4.9110.9§16.9§24.5{35.0(52.7170.4|88.1[104.8[123.8] 140 {155.
Accrued Costs Actual 3.5]10.3]16.3}22.3}31.4}45.0
$ X1000 Variance 1.4] 0.6]0.6 |2.2 | 3.6] 7.7

A\ Begin Milestone
WV Milestone Complete

O Equipment Arrival

® Progress Report

O Dratt Final Report
M Final Report
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WIND ENERGY INNOVATIVE SYSTEMS

IrwiN E. Vas
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OBJECTIVE

DETERMINE TECHNICAL AND ECONOMIC FEASIBILITY OF INNOVATIVE WIND ENERGY SYSTEMS-.

APPROACH
MONITOR, REVIEW, AND ASSESS ON-GOING R&D PROJECTS.
CONDUCT SITE VISITS AND PROJECT REVIEWS-
SUPPORT GENERIC ASSESSMENT STUDIES BY SUBCONTRACTS.
CONDUCT A PROGRAMMATIC WORKSHOP.
REVIEW AND ASSESS UNSOLICITED PROPOSALS-

SupPPORT SPECIFIC R&D SOLICITED INNOVATIVE STUDIES.
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May 21, 1980

AccoMPLISHMENTS
ReviewED cURRENT R&D PROJECTS ON A CONTINUING BASIS-
[sSUED Two LETTERS OF INTEREST FOR ASSESSMENT STuDIES OF WEIS coNCEPTS
(RH-0-9173-1) (SMALL AND DISADVANTAGED BUSINESSES ONLY) AND TETHERED SYSTEMS

(RH-0-9172-1). REcEIVED 21 RespoNSEs To THE LOI oON TETHERED SYSTEMS AND 27
REsPoNSsEs To THE LOI on WEIS conceepTs.
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May 21, 1980

PLANNED ACTIVITIES
INITIATE REVIEW OF ABSTRACTS FOR SECOND WEIS CONFERENCE.

REVIEW AND RANK PROPOSALS RECEIVED IN RESPONSE TO THE TWO LETTERS OF INTEREST
FOR TETHERED AND WEIS ASSESSMENTS.

REVIEW UNSOLICITED PROPOSALS-

REVIEW THREE SUBCONTRACTOR DRAFT FINAL REPORTS.

QutPuT

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.
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IABLE 1b. K&U SUBLUNIKALIED PKUJELIS, FY/Y AND FYSU
FUNDING STATUS

TITLE/SUBCONTRACTOR TERMiNATION DaTE Funpine FY/9 FUJE?EQHEV§%
Inne = W. VA. Univ. DecemBer, 31, 1979 0 120,000
DAWT - GRUMMAN FEBrRuARY 15, 1980 39,293 120,000
TORNADO - GRUMMAN Aucust 30, 1979 (NER)* N/A 200,000
EFD - Marxs ApriL 30, 1980 (NER)* 64,007 N/A
EFD - U. DavTon MarcH 31, 1980 (NER)* 117,525 120,000
Hum. Air - S. DakoTta MarcH 12, 1980 (NER)* 68,975 N/A
VORTEX - PInY Aueust 31, 1979 N/A N/A
Dyn. IND. - Aerov. OctoBer 15, 1980 121,835 N/A
Oscicr. Vane - UTRC OctoBer 15, 1980 119,900
CycrLic PiTcH - WUTA OcTtoBer 15, 1980 106,318 N/A

*NER - No~-cosST EXTENTION

REQUESTED.
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May 21, 1980
TasLe 17. PRINCIPAL SUBCONTRACTORS FOR FY30 R3D PRUJEC[S
ProJeCT PrRincCIPAL
Provecty TiTLE SUBCONTRACTOR Cone ContracT No- INVEST1GATOR
Innvovative WinD TurBINE West VirGINIA UNIversiTy  WVU EY-76-C-05-5135 E. WALTERS
AN
DiFFuSER AUGMENTED WIND GRUMMAN AEROSPACE 5-D XH-9-8073-1 FOREMANR
TurBiNES (DAWT)
TornADO-TyPE WinD ENERGY GRUMMAN AEROSPACE 6-T EX-76-C-01-255%5 T. Yen
Systems Puase 11 (TornaDo)
Tests AND DEvices For WinD/ fMarks PoLAR1ZED Mp XH9-8123-1 M. Marks
ELecTric Power CHARGED .
AerosoL Generators (EFD)
ErecTroFLuip Dynamic Winp Universtity of Daviown UDE XH-9-3071-1 E. MinNARDI
GeNErRATOR ProGgrAM (EFD)
ENERGY FrROM HuMmip AR Soutn Daxota ScHooL of SD DE-ACO1-79ET250%2 K. Oriver
(Humip AIR) Mines AND TecHnoLOGY
VORTEX AUGMENTORS FOR PoLvrecHNICc INSTITUTE PINY E(49-18)2358 P. Srorza
WinD ENERGY CONVERSION oF New York
(VorTEX)
Apvancep anD InnovaTiVE WIND  AEROVIRONMENT ADI XH-9-8085-1 P- B. S. Lissaman
ENErRGY CoONCEPT DEVELOPMENT-
Dynanic INDUCER
(Dynamic INDUCER)
OsciLLaTiIng Vane ConcerT UniTtep TECHNOLOGIES TRC XH-9-8085-2 R. L. BrevLawa
(DSCILLATING VANE) ResearcH CENTER
THE Yawinc oF Winp TurBINES WasHINGTON UNIVERSITY wuce XH-9-8035-3 K. H. HoMENEMSER
witTH Brape Cvcric PircH TecunorLocy Assoc.
(Cycric PrTcen)
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Contracts

Finance

Spauldin'g (C)

Patterson (A)

VOffice/Branch abbreviations are defined below:

C - CONTRACTS
A - ACCOUNTING

SD - SYSTEMS DEVELOPMENT BRANCH

WB - WIND ENERGY BRANCH

WEIS Program Management Chart

Program
Management

Vas (WB) 1
Mitchell (WB)

Support
Technical
Management

Consultants

South (WB)
McConnelt {SD)
Edesess (IAP)
Lavender (SD)
Weis (UAP)

UAP - UTILITY APPLICATIONS AND POLICY BRANCH
TAP - INDUSTRY APPLICATIONS AND POLICY BRANCH

24/

Moretti
Thresher
Strickland
CROMACK

PR-672
May 21, 1980

T T T T T T T

Advisory
Committee

DYES
Healy
Miller
Thomas
Klimas

Cromack
MORETTI

THRESHER
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Mav 21, 1980

Major Milestone Chart for WEIS Project in FY79 and FY80

Fy 1979 Fy 1980
OIN]DJJlFIM[AIMIOT Y FIMIAlMm Jlals

>
(4]
o
r4
]
o

Innovative-W. Va. Univ. | # - ; ! e
T F DwE. or'ps | oF
DAWT - Grumman sﬂ - o :

Tornado - Grumman F F: ]

EFD - Marks FlybD: wD | wE: (a [<] ar’ G
EFD - U. Dayton) fm e [ € _HIFQG

L

Humid Aif - S. Dakota ﬁf.g

Vortex - PINY'| F
"HAWT - Aerovironment: r IG[

HAWT - Tetra-Tech | F WE

VAWT - N.Y.U|

» P

Sail Wing - Wash.U.Tech]
SSQC.!

Voriex - JBE Scientific & L LY

Dynamic Inducer - Aerov.: ]

Osciilating Vane - UTRC: & '
PN — S F
Cyclic Pitch - WUTA A H

A Contract Review, Site Visit |  E Procurement Initiation Explanation

B Semi-Annual Report . F Dralft Final Report : ¥ Intermediate Event Delivered - Fitled Symbot
C Proposal Submission ‘ G Final Report A Milestone Planned - Open Symbol
D Proposal Resubmission O 'Report \
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PR-672
May 21, 1980

INNOVATIVE WIND TURBINES
WEsT VIRGINIA UNIVERSITY
EY-76-C-05-5153
(RicHarp E. WaLTERS, P.I.)
OBJECTIVE

INVESTIGATE THE TECHNICAL AND ECONOMIC FEASIBILITY OF A VERTICAL AXIS WIND
TURBINE HAVING STRAIGHT BLADES CONSTRUCTED WITH CIRCULATION CONTROL AIRFOIL

SECTIONS.

APPROACH

DESTIGN AND CONSTRUCT A REVISED VAWT TEST MODEL AND ASSOCIATED INSTRUMENTATION-
CONDUCT INDOOR TEST TO ASSESS LIFT, DRAG, AND MOMENT CHARACTERISITICS.
PREDICT PERFORMANCE OF CIRCULATION CONTROLLED VAWT.

ESTIMATE ECONOMIC VIABILITY OF SYSTEM AS COMPARED TO CONVENTIONAL SYSTEMS.
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Tasks

Task MNuMBE
CIRCULATION CONTROL BLADE THEORY WITH VISCOUS EFFECTS
TARE AIRFOIL COMPUTER CODES
CIRCULATION CONTROL BLADE AND FLIP TESTS
DESIGN STUDY, SENSOR LOCATION STUDY, AND HARDWARE PREPARATION
LARGE BLADE TESTS ’
SysTeM/CosT sTtubpy (ALLEGHANY BALrLisTics LAB)
BLADE AND INSTRUMENT DESIGN
BLADE AND INSTRUMENTATION PROCUREMENT AND FABRICATION
INDOOR TESTS

[N TR T T ) G T W
L] L] [ ]
W 00 N OY U I W IN

ACCOMPLISHMENTS

THE DRAFT FINAL REPORTS FOrR FY7/8 anD FY/9 FUNDED SUBCONTRACT HAVE ALL BEEN
SUBMITTED AND ARE IN REVIEW-

ASSESSMENT

ALL TASKS HAVE BEEN COMPLETED AND THE DRAFT FINAL REPORTS ARE TO BE REVIEWED
DURING THE THIRD QUARTER ofF FY80.
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May 21, 1980

DIFFUSER AUGMENTED WIND TURBINE
GRUMMAN AEROSPACE CORPORATION
XH-9-8073-1
(Ken Foreman, P.I1.)
OBJECTIVE

DEVELOP AND REFINE THE ENGINEERING DESIGN OF THE DIFFUSER AUGMENTED WIND TURBINE
(DAWT) EOR SMALL AND INTERMEDIATE SIZED MACHINES.

AppPRroACH

DETERMINE COST AND POWER ESTIMATES FOR CANDIDATE DAWT SYSTEMS WHEN CONSTRUCTED
OF THREE SEPARATE MATERIALS-

DETERMINE SIZE, COST, MANUFACTURING, AND INSTALLATION APPROACHES FOR EACH
CANDIDATE DAWT sSyYSTEM.
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May 21, 1980
TAsks
N S
WIND TUNNEL AND SMALL SCALE TESTS 2.1
FIELD TEST PLAN 2.2
WINDSTREAM 18 DIFFUSER, TURNTABLE, INSTRUMENT DESIGN 2.5
PERFORMANCE CALCULATION 2.4
FECONOMIC ANALYSIS 2.5
S1ZE AND POWER RATING 2-6
DESIGN STUDIES FOR THREE MATERIALS OF CONSTRUCTION 2.7
MANUFACTURING AND INSTALLATION APPROACHES 2.8
CoST AND POWER ESTIMATE 2.9
PROTOTYPE S1ZING AND COSTING 2.10

AcCOMPLISHMENTS

ALL TASKS HAVE BEEN COMPLETED AND THE DRAFT FINAL REPORT IS TO BE SUBMITTED-.

PLANNED ACTIVITIES

SUBMIT THE DRAFT FINAL REPORT T0 SERI FOR REVIEW.
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ASSESSMENT

THE EFFORT HAS EXPERIENCED DELAYS
Fesruary 15, 1980 HAS BEEN APPROVED.

IN SCHEDULING AND A NO~COST EXTENSION TO
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May 21, 1980

TORNADO-TYPE WIND ENERGY SYSTEMS
GRUMMAN AeErosPACE CORPORATION
EX-76-C0-01-2555
(James T. Yen, P.1.)
OBJECTIVE
DETERMINE TECHNICAL AND ECONOMIC FEASIBILITY OF THE TORNADO-TYPE WIND ENERGY
SYSTEM.

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 VANED TYPE MODEL-.
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Jasks

FLow FIELD ANALYSIS OF VORTEX SYSTEMS 3
THREE-FT MODEL TESTS 3
SIX“FT SPIRAL MODEL DESIGN AND FABRICATION 3
TWO-AND-ONE-HALF-FT TURBINE DESIGN AND FABRICATION 3.4
VANED MODEL, DESIGN, AND FABRICATION 3
TESTS OF VANED MODEL 3
STRUCTURAL AND COST ANALYSIS 3

ACCOMPLISHMENTS

ALL ofF THE FY/8 FUNDED TASKS HAVE BEEN COMPLETED AND THE DRAFT FINAL REPORT
IN PREPARATION.

PLANNED ACTIVITIES

COMPLETE FINAL REPORT OF THE FY// FUNDED EFFORT.

COMPLETE THE DRAFT FINAL REPORT FOR THE FY/8 FUNDED EFFORT.
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May 21, 1980

ASSESSMENT

ALL TASKS HAVE BEEN COMPLETED AND PREPARATION OF THE DRAFT FINAL REPORT IS IN
PROGRESS .

A NO-COST EXTENSION WILL BE REQUIRED TO COMPLETE THE FINAL REPORT OF THE FY7/3
FUNDED EFFORT.
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TEST
TEST
TEST
TEST
TEST

ESTABLISH MINIMUM PRESSURE DROPS AS A FUNCTION OF
GEOMETRIC VARIATIONS OF ORIFICE
WIND TUNNEL PERFORMANCE EVALUATION FOR A RANGE OF
ATMOSPHERIC CONDITIONS-.

OF
OF
OF
OF
OF

ARRAY 1

WATER JET/METAL CHARGING METHOD
ELECTROJET CHARGING METHOD
STEAM/METAL CHARGING METHOD

STEAM MICROJET CONDENSATION METHOD

ACCOMPL ISHMENTS

PR-6/2
May 21, 1930

CONTINUED THE TESTING OF ORIFICE DIAMETERS OF 20 u, 30 u, /6 w, anD 100 wu.

THE TESTING OF THE GEOMETRY OF THESE ORIFICES HAS BEEN
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Mavy 21, 1980

TEST AND DEVICES FOR WIND/ELECTRIC POWER
CHARGED AEROSOL GENERATOR

Marks PoLARIZED CORPORATION

XH-9-8128-1
(ALviN M. Marks, P.1.)

OBJECTIVE

EXPERIMENTALLY EVALUATE THE INDUCTION CHARGING/WATERJET TECHNIQUE OF PRODUCING
CHARGED AEROSOLS FOR A VARIETY OF GEOMETRIES AND TEST CONDITIONS.

APPROACH

MINIMIZE PRESSURE DROP BY VARYING ORIFICE GEOMETRY-

EVALUATE‘ PERFORMANCE USING WIND TUNNEL TESTS FOR A RANGE OF ATMOSPHERIC
CONDITIONS OF VELOCITY, RELATIVE HUMIDITY, AND TEMPERATURE.

EVALUATE THE CHARGING METHOD AND COMPARE THE EXPERIMENTAL RESULTS WITH THE
ANALYTICAL PREDICTIONS.

258



PR-672
May 21, 1980

PiaANNED ACTIVITIES
COMPLETE ALL TESTING TO MINIMIZE PRESSURE DROP-.

CONTINUE TESTING PERFORMANCE UNDER VARIED ATMOSPHERIC CONDITIONS.

ASSESSMENT

THE FINAL REPORT FOR THE FY/8 FUNDED EFFORT HAS BEEN SUBMITTED BY THE PRINCIPAL
INVESTIGATOR. WORK WAS PERFORMED UNDER A DOE CONTRACT.
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. May 21, 1980

ELECTROFLUID DYNAMIC WIND DRIVEN GENERATOR
UNtversiTYy oF Davyton RESEARCH INSTITUTE

Xi1-9-8074-1
(Joun E. MinarDI, P.1.)

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 COSTEFFECTIVE MANNER-.

ApPROACH

DEVELOP THEORETICAL MODELS TO PROVIDE LIMITING CONDITIONS FOR DROPLETS AND
GENERATOR PERFORMANCE.

CONDUCT WIND TUNNEL STUDIES, DEVELOP CHARGED DROPLET PRODUCTION METHODS, AND
COMPARE RESULTS WITH ANALYSES.
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PR-6/2
May 21, 1980

LABORATORY COLLOID GENERATING EXPERIMENT 5.1
EXPERIMENTAL CONFIGURATION 5.2
COLLOID GENERATION EXPERIMENTS 5.3
EFD GENERATOR PERFORMANCE 5.4
CRITICAL PROBLEM AREAS, PHASE | 5.5
THEORETICAL STUDIES OF ECONOMIC CURRENT PRODUCTION

AND GENERATOR GEOMETRY 5.6
ENERGY ECONOMIC CHARGE PRODUCTION EXPERIMENTS 5.7
GENERATOR PERFORMANCE EXPERIMENTS 5.8
CRITICAL PROBLEM AREAS, PHAst II 5.9

ACCOMPLISHMENTS

CONDUCTED FURTHER ANALYSES OF RELATIONSHIPS BETWEEN BUBBLE CHARACTERISTICS,
FORMULATION ENERGY, AND ELECTRIC FIELD MAGNITUDES.
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May 21, 1980

PLANNED ACTIVITIES

CONTINUE THEORETICAL STUDIES OF CURRENT PRODUCTION AND GENERATOR GEOMETRY.
CONDUCT TESTS OF ECONOMIC CHARGE PRODUCTION AND GENERATOR GEOMETRIES-

ASSESSMENT.

THE CURRENT EFFORTS HAVE EXPERIENCED DELAYS IN TESTING AND A NO-COST EXTENSION
HAS BEEN REQUESTED To AueusT 31, 1980.
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May 21, 1980

ENERGY FROM HUMID AIR
SoutH Dakota ScHooL oF MiNEs AND TECHNOLOGY

DE-ACO01-79ET23052
(THomas K. OL1veEr, P.1.)

(BJECTIVE

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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Tasks
[Ask NUMBERS
DEVELOP METHODS TO EVALUATE TOWER FLOW, LOSSES,
CONDENSATION, AND COMPRESSION 6.1

INVESTIGATE COOLING METHODS BASED ON AVAILABLE
METEOROLOGICAL DATA

PERFORM PARAMETRIC STUDIES FOR TAsk 6.1

DEVELOP ECONOMIC ANALYSIS

DEVELOP COMPUTER MODELING OF THE FLOW

STUDY LOSSES

STUDY CONDENSATION & COOLING DYNAMICS

ESTABLISH SYSTEM PERFORMANCE

DEVELOP STRUCTURAL DESIGN

FSTABLISH ECONOMIC ESTIMATES

. . .

SY O O OV O Y OY O ON
.
— W0 N O U E W N

o

Mp Hi

CONTINUED WORK ON THE COMPUTER SOLUTION FOR THE INNER REGION BY INTEGRATING FROM
THE OUTSIDE TOWARD THE CENTER-
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PLANNED ACTIVITIES

CONTINUE WORK ON CONDENSATION DYNAMICS.

CONTINUE WORK ON COMPUTER MODEL REVISIONS-

ASSESSMENT

THE CURRENT EFFORTS ARE BEHIND SCHEDULE DUE
EXTENSION HAS BEEN REQUESTED To June 30, 1980.
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PR-672
May 21, 1930

AND A NO-COST



VORTEX AUGMENTORS FOR WIND ENERGY CONVERSION

PoLYTECHNIC INSTITUTE oF NEw YORK
ET-77-C-01-2358
(PasquaLe M. Srorza, P.I.)

OBJECTIVE

PR-672
May 21, 1980

DETERMINE THE TECHNICAL FEASIBILITY, PERFORMANCE, AND ECONOMIC POTENTIAL OF THE

DeLtAa WinGg Type VorTEX AueMENTOR CONCEPT.

AppPrROACH

ADEQUATELY INSTRUMENT THE PROTOTYPE DELTA WING VORTEX AUGMENTOR-

DETERMINE STABILITY, CONTROL, AND SAFETY ASPECTS oF THE VAC
OPERATING CONDITIONS.

DEVELOP PERFORMANCE CHARACTERISTICS OF THE PROTOTYPE VAC SYSTEM.
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FieLd TeEST PROGRAM 8
TEST AND ANALYSIS 8.
WinND TunNeL TESTS 8
Economic STuUDIES 8

ACCOMPL ISHMENTS

ALL TASK EFFORTS HAVE BEEN COMPLETED AND THE DRAFT
PREPARATION-

PLANNED ACTIVITIES

COMPLETE AND SUBMIT THE DRAFT FINAL REPORT FOR REVIEW-

ASSESSMENT

THE DRAFT FINAL REPORT HAS NOT BEEN SUBMITTED-
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May 21, 1980

DYNAMIC INDUCER
AEROVIRONMENT, INcC.
XH-9-8085-1
(PeTter B. S. Lissaman, P.1.)
0BJECTIVE

DETERMINE THE PERFORMANCE AND COST EFFECTIVENESS OF TIP VANE POWER AUGMENTATION
ON A FIELD-OPERATED Y4~M DIAMETER WIND TURBINE.

ApPROACH

DETERMINE THE OPTIMAL TIP VANE GEOMETRY WITH WIND TUNNEL TESTING OF A MODEL
WITHOUT POWER BLADES-.

ESTABLISH THE POWER OUTPUT AND TORQUE FOR DYNAMIC INDUCER MODEL WITH POWER
BLADES IN THE WIND TUNNEL-.

CONDUCT FIELD TESTS OF THE FIELD SCALE Dynamic INDUCER.

COMPLETE ANALYSIS OF THE PERFORMANCE AND COST EFFECTIVENESS OF THE DyYNAMIC
I NDUCER-
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[ASKS
Task NUMBERS

ANALYSIS oF DynNaMmic INDUCER 15.1

WinD TunNeL TesT 15.2

FieLp TesT 15.53

ACCOMPLISHMENTS

COMPLETED ANALYSIS OF THE DYNAMIC INDUCER SYSTEM THAT INDICATES THAT A TIP VANE
SYSTEM DESIGNED FOR THE KEDCO WIND TURBINE CAN ACHIEVE A COEFFICIENT OF POWER
ABOVE THE BETZ LIMIT.

COMPLETED DESIGN OF THE WIND TUNNEL MODEL-

INITIATED BIDS FOR THE CONSTRUCTION OF A 1/3 sScALE MODEL OF THE KEDCO WITH TWO
SETS OF REMOVABLE TIP VANES-
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PLANNED ACTIVITIES

SCHEDULE TIME FOR WIND TUNNEL TESTING-.

FABRICATE WIND TUNNEL MODEL-

CONTINUE COMPUTER ANALYSIS.

ASSESSMENT

THE CURRENT EFFORTS ARE ON SCHEDULE. A cosT
COVER INCREASED G AND A RATES-.

2/0

EXTENSION HAS BEEN REQUESTED TO
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OSCILLATING VANE CONCEPT
UNiTED TeEcHNoOLOGIES RESeEARcH CENTER
XH-9-8085-2
(R. L. Bierawa, P.1.)
OBJECTIVE
EVALUATE THE FEASIBILITY OF THE OSCILLATING VANE CONCEPT AS APPLIED TO WIND

ENERGY CONVERSION.

APPROACH

DESIGN, CONSTRUCT, AND TEST A U-FT WIND TUNNEL MODEL TO ESTABLISH PERFORMANCE-

VALIDATE AND UPGRADE AEROELASTIC/PERFORMANCE ANALYSIS-.

COMPLETE DESIGN OF A FULL-SCALE oscILLATING VANE WECS.

271



PR-672
May 21, 1980
Tasks
Task Nue
Winp TunNeL Moper DesieN AND TESTING 16.1
ANALYSIS OF SYSTEM 16.2
ProToTYPE DESIGN 16.3

ACCOMPLISHMENTS

COMPLETED FABRICATION AND ASSEMBLY OF THE WIND TUNNEL MODEL AND THE THREE
INTERCHANGEABLE VANES (3.5-5.0, -aND 6.5-IN CHORDS)-

COMPLETED AND CHECKED OUT THE DEVELOPMENT OF PERFORMANCE PREDICTION CODES AND
UPGRADED THE FLUTTER ANALYSIS.

PLANNED ACTIVITIES

INITIATED TESTING OF THE WIND TUNNEL MODEL.

ASSESSMENT

THE CURRENT EFFORTS ARE ON SCHEDULE-.
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May 21, 1930

THE YAWING OF WIND TURBINES WITH BLADE CYCLIC PITCH
WAasHINGTON UNIVERsiTY TeEcHNoLocYy Assoc., Inc.
XH-9-3085-3
(Dr. K. H. HoMENEMSER, P.1.)

OBJECTIVE
DETERMINE THE POTENTIAL FOR WIND ENERGY CONVERSION USING A HORIZONTAL AXIS ROTOR
WITH BLADE CYCLIC PITCH VARIATION.

ApPROACH

DETERMINE BY TESTS AND ANALYSES THE YAW CONTROL SYSTEM CHARACTERISTICS OF A
SMALL SCALE WIND ROTOR USING BLADE CYCLIC PITCH-

DETERMINE BY ANALYSIS THE YAW CHARACTERISTICS, POWER OUTPUT, AND LOADS OF A
sPeEciFIC HAWT anp A MOD-OA S1zZeEDp MACHINE USING BLADE CYCLIC PITCH.

VERIFY THE ANALYTICAL RESULTS WITH FREE ATMOSPHERIC TESTING OF BLADE CYCLIC
PITCH USED ON A SPECIFIC HAWT.
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TAasks
[asK NUMBERS
WinNp TunnerL MopeL DeEsicN AND TESTING 17.1
ATMmosPHERIC TEST EQUIPMENT 17.2
ATMOSPHERIC TESTING 17.53
ACCOMPLISHMENTS

COMPLETED STATIC DEFLECTION AND DYNAMIC TESTING oF AW-10B BLADES.
COMPLETED THE AEROELASTIC STABILITY ANALYSIS OF THE SYSTEM.
CONTINUED CONSTRUCTION OF THE TEST SITE FOUNDATION.

COMPLETED FABRICATION AND ASSEMBLY OF ATMOSPHERIC WIND TURBINE-

PLANNED ACTIVITIES
COMPLETE A CHECK OUT OF THE ATMOSPHERIC TEST EQUIPMENT.

INITIATE ATMOSPHERIC TESTING-
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THE CURRENT
REQUESTED FOR
AREAS.

EFFORT IS
INCREASED

PR-672
May 21, 1980
ASSESSMENT
ON SCHEDULE. CONTRACT COST MODIFICATION HAS BEEN

INSTRUMENTATION OF THE FIELD TEST MODEL FOR HIGH STRESS
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BupgeT For FY30
990K
TRANSFER FROM FY/9
4y7K
TotaL BuDGET
1437K

PR-672
May 21, 19380

SuBTASK BUDGET SUMMARY

PLANNED 1sT

1sT AND 2ND AND 2ND
QUARTER QUARTER
EXPENDITURES EXPENDITURES COMMITMENTS
340.7K 355.2K 196.5K
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IABLE 18. SUBUCONIRACIS
PLANNED ACTUAL_mM—
) Amount TO Anmount 10 BE
N Anouny Pr. CompL. StarT  EnD Be CosveD AMOUNT  START CosTED
CoNTRACTOR Work TITLE 3K baTE Date  Date  Dunriwc FY80 $K DatE $K
3535.55 MELS
WesT ViIReINIA Univ. Innovative WECS 120 1730 4780  4/31 60
GRUMMAN DAWT 120 2/80 5730 1/81 95
Dayton Univ. EFD StupiEs 120 5730 6/80 6/81 35
GRUMMAN Toruano 200 2730 5/80 5781 /5
TBD (CompeTiTIVE) ASSESSMENT OF
SeeciFic WEIS 191 2/80 9/80 8/81 1%
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WEIS (3533.35)
Fy 80 Fy 81
Task or Subtask Aclivities l
Oct | Nov |Dec | Jan | Feb |Mar § Apr {May| Jun | Jul | Aug | Sep § Oct | Nov | Dec | Jan | Feb |Mar
Subtask Management al e ® ®|v ® K ® l
WEIS Conference Qo A"/ ® ]
Project Management Pay ® ® ve 4
Award Renewal Contracts O v A 4 O
Award Solicited Contracts v
Cumulatéve Planned 63.0]124.4186.2]242.5[299.8355. 2§02 . 4}440 . 3479.1]543 . 81618, 9728 . 3
’;C;';’ggo osts Actual 50.2109.50181.24237.5|88.8[340.8}
Variance 12.84 15.3 5.015,0 | 11.0114.4
A\ Begin Milestone O Equipment Arrival [ Draft Final Report @ Workshop or Special Meeting
W Milestone Complete @ Progress Report M Final Report
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ENGINEERING ANALYSIS AND COST ESTIMATING OF INNOVATIVE WECS

PETER SouTH
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OBJECTIVES

ESTABLISH COSTING METHODOLOGIES SUITABLE FOR INNOVATIVE WECS C(IWECS) IN THEIR
CONCEPTUAL, DEVELOPMENTAL, AND PRODUCTION PHASES TO ESTIMATE THEIR COST OF
ENERGY -

PROVIDE AERODYNAMIC AND ENGINEERING ANALYSES OF [WECS TO ASCERTAIN THEIR PERFOR-™
MANCE, STRUCTURAL, AND MATERIAL CHARACTERISTICS-

ACCOMPLISHMENTS

PRePARED RFP T0 DEVELOP SAMICS PROGRAM FOR PRODUCTION CcOSTING oF WECS.

BEGAN WRITING MANUAL DESCRIBING ESSENTIAL CHARACTERISTICS oF IWECS AND THEIR
SUBSYSTEMS .

IsSSUED CONTRACT TO A CONSULTANT (ROBERT ALLEN) TO ANALYZE THE PRODUCTION COSTS
OF A MADARAS WIND SYSTEM.

PLANNED ACTIVITIES

CONTINUE AERODYNAMIC ANALYSES OF DAWT AND TORNADO WHILE INITIATING OTHER
ANALYSES (E.G., CrrcuLATION CoNTROLLED VANWT).
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DeverLor SAMICS METHOD FOR PRODUCTION COSTING.

WRITE, ACQUIRE REVIEW FOR, AND SEND RFP’'s For IWECS DEVELOPMENT COSTING-
CONTINUE WORK ON REPORT DESCRIBING FUNDAMENTAL AERODYNAMIC CHARACTERISTICS OF

GENERIC IWECS.
SUBTASK PROGRESS HAS SLIPPED DUE TO PRIORITY OF NOISE SUBTASK AND LACK OF

PERSONNEL-

QutPuTt

REPORTS DESCRIBING COSTING TECHNIQUES SUITABLE FOR IWECS TOo EVALUATE POTENTIAL
AND COST EFFECTIVENESS, DEVELOPMENT COSTS, AND PRODUCTION COSTS.

REPORTS ON AERODYNAMIC CHARACTERISTICS oF IWECS.
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Level of Effort
Per Proposal

Minimal

1-10 Man days

1-10 Man hours

¥ 100 Man Days
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DEVELOPMENT COSTS METHODOLOGY
ApPROACH
ESTABLISH COST DATA BASE FOR FIRST UNIT COSTS-

FIND COST ESTIMATING RELATIONSHIPS OR ALGORITHMS IN THE DATA BASE.

PropucTIoN COSTING

ApPRrOACH

THe IWECS wiLL BE CONSIDERED A COMBINATION OF A LIMITED VARIETY OF SUBSYSTEMS-
THE ESSENTIAL CHARACTERISTICS OF THESE SUBSYSTEMS WILL BE STUDIED AND
CATALOGUED. THE CLASSES OF SUBSYSTEMS LIKELY TO BE COST-EFFECTIVE WILL BE
DETERMINED FROM THIS STUDY, ALLOWING THE ASSESSMENT OF THE POTENTIAL OF MOST
INNOVATIVE PROPOSALS TO BE MADE.

THE INNOVATIVE PROPOSAL WILL BE PROCESSED IN A SERIES OF STEPS, EACH STEP
REQUIRING ROUGHLY AN ORDER OF MAGNITUDE MORE EFFORT THAN THE PRECEDING ONE. AT
EACH LEVEL THE PROPOSALS PROVEN NOT TO BE COST—EFFECTIVE WILL BE DISCARDED-

THE FIRST STEP WILL BE TO SEND THE INNOVATOR A MANUAL THAT DESCRIBES THE COST

EFFECTIVENESS OF VARIOUS TYPES OF SUBSYSTEM AND REQUEST THAT HE ILLUSTRATE WHERE
HIS DEVICE IS MORE COST EFFECTIVE THAN OTHERS-.
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IN THE SECOND STEP, A SIMILAR EVALUATION WILL TAKE PLACE WITHIN SERI.
THIRDLY, THE PROPOSED CONFIGURATION WILL BE OPTIMIZED USING GENERAL PERFORMANCE
AND COST CRITERIA. THE OPTIMIZED CONFIGURATIONS WILL BE COSTED USING DATA

PRODUCED BY THE SAMICS proGgrAM AND COE DETERMINED-.

A DETAILED ANALYSIS THAT WILL BE REQUIRED FOR ALL THE PROPOSALS THAT CANNOT BE
SHOWN TO BE NONCOST-EFFECTIVE.

FINALLY, THE PROPOSALS WILL GO THROUGH A DEVELOPMENT AND PROOF-OF~CONCEPT PHASE.

BUDGET SUMMARY
1sT QUARTER PLANNED 1sT
AND 2ZND AND ZND
BuDnGET EXPENDITURES QUARTER EXPENDITURES COMMITMENTS
362K 41.2kK 46 . 4K 0
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TaBLe 20.  SUBCOMTRACTS

PR-672

May 21, 1930

PLANNED ActuaL
AMounT TO Anmount 10 BE
Amount Pr. CompL. StarT  EnD Be CostED AMOUNT START CosTeD

CoMTRACTOR Horx TiTLE 114 Dare Date  Date  Durine FY8O $K Date $K
3633.00 EncinEERiNG Anarysts anD Cost FsiinaTing of JWECS
T80 (Compevirive) DEVELOPMENT

CosTING

METHODOLOGY 25 1/80 6/80 10/80 25
18D (ConpeTiTiIvE) PrRE-PRODUCTION

Costineg METHOD-

OLOGY 183 2/80 9/80 3/81 30
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Cost Estimating and Engineering Analysis of Weis (3533.40)

Fy 80 Fy 81

Task or Subtask Activities
Oct | Nov | Dec | Jan | Feb | Mar | Apr |May |} Jun | Jul | Aug | Sep § Oct | Nov| Dec } Jan | Feb |M

Development Cost Methodology (41
Engineering Evaluation FaN Y
(innovative manualt)
Production Cost Methodology
Subtask Management ol e
Cumulative Planned 5.217.5 114.1]23.8] 33.5]46.4160.1|85.4{112.6]137.9[166.9|210.4
Asccﬁjggocos'ts Actual 6.0110.0}15.8]25.2}28.6]41.2
Variance (0.8)2.5)ja.nja.s)4.9 5.2
A\ Begin Milestone O Equipment Arrival O Oraft Final Report 4@ Workshop or Special Meeting
WV Milestone Complete @ Progress Report W Final Report
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TECHNICAL INFORMATION DISSEMINATION

Patricia Wels
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OBJECTIVE

ENHANCE MARKET DEVELOPMENT FOR WECS BY CONVERTING THE TECHNICAL RESULTS OF THE
FeEperaL R&D PROGRAM INTO TOOLS FOR WIDER AUDIENCES, ESPECIALLY DEVELOPERS,

INFLUENCERS, AND USERS.

ACCOMPLISHMENTS

Fiem "Winp: AN ENERGY ALTERNATIVE” - 12 MINUTES
0 AppROVED FOR SALE BY NATioNAL Aupio VisuarL CenTer, $76.50 Stock #A02/09
o 60 corpies ORDERED FOR TIC FiLM LIBRARY
o RSEC's, raBs, DOE, anp SERI ALso GET coPIEs.
VIDEOTAPE “WIND ENERGY THEATER” - U4b MINUTES
0 20 cOPIES DISTRIBUTED AND LOANED

0O ENCOURAGE BORROWERS TO COPY
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DrarT CaPiTAL ForMATION FOR SWECS ManNuracTurers - AWEA
o Beine ReviEweD BY RSEC’s, Aattenpees, SERI, DOE, AND OTHERS
0 INITIAL REVIEWS VERY POSITIVE, EXPECT FEW CHANGES-.

DRAFTS BEING REVIEWED AND FINALIZED FOR PRINTING IN MAYy--RDD CONSULTANTS-.
DOE LARGE WIND TurBINE DEVELOPMENT PROGRAM-

0 TECHNICAL HISTORY AND OVERVIEW

0 50 PAGES TYPESET WITH 60 ILLUSTRATIONS
THeE DOE LArRGE WinD TURBINE PROGRAM

0 EXECUTIVE SUMMARY oF #1

0 8 PAGES TYPESET
THE Mobp 2 WiND TurRBINE PROJECT

0 TECHNICAL OVERVIEW

0 25 PAGES TYPESET, 20 ILLUSTRATIONS
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WinppoweEr-Mop 2

0 PAMPHLET FOR DEDICATIONS ETC.
PRELIMINARY DRAFT - PLANNING Guine rFor CoMmMuniTY AppLicATIONS oF WECS - RSSG
0 FIRST DRAFT VERY ROUGH
0 CONTRACT FUNDS EXPENDED
0 SERI STAFF INPUT AND REVISIONS BEING MADE

0 NEGOTIATIONS WITH CONTRACTOR IN PROGRESS

PLANNED ACTIVITIES

PUBLISH AND DISTRIBUTE CAPITAL FORMATION FOR SWECS MANUFACTURERS
o PRINT 1IN MaYy
o0 DistriBUTE TO AWEA GENERATED LIST OF MANUFACTURERS AND DISTRIBUTORS

o Corpies 10 RSECS
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PuBLISH AND DISTRIBUTE MATERIALS ON LARGE WIND TURBINES.
COMPLETE DRAFT OF PLANNING GUIDE FOR EXTERNAL REVIEW.

UPDATE AND REPRINT WIND ENERGY INFORMATION DIRECTORY.
o 10,000 pISTRIBUTED
0 GooD READER RESPONSE

PRELIMINARY DRAFT OF SITING COURsE For SWECS
o BEING DRAFTED Now AT SERI

0 WILL INCLUDE INPUT FROM CONSULTANTS ON PRACTICAL ASPECTS OF SITING AND
INSTALLATION.

UPDATE AND DISPLAY OF LARGE EXHIBITS ON WIND ENERGY
0 SuBCONTRACT T0 RockweLL ExHiBITS GRrROUP
0 JOINT PROJECT WITH Rocky FrLaTs WinD Group
PRELIMINARY DRAFT OF A/V MATERIALS KIT FOR REVIEW

o Beinc DRAFTED Now AT SERI
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QuTPUT
SiTiING Course ForR SMaLL WECS - Siipe SHow
PLANNING GuiDE For CommuniTy ApprLicATIONSs oF WECS - HanDBoOK
CAPITAL FORMATION FOR SWECS MANUFACTURERS - A GuUIDE To METHODS AND SOURCES
Tue DOE LarGeE WinD TurBINE DeveLopMENT PrRoGrRAM - TECHNICAL BRIEF
THe DOE LArRGe WIND TurRBINE PROGRAM - TECHNICAL SUMMARY
THE Mop 2 DeveLopMmeNT ProJEcT - TECHNICAL BRIEF
WinDPOWER - MoD 2 - PAMPHLET
WinD: AN ENErGY ALTERNATIVE - 16 MM MOVIE
WiND ENERGY THEATER - VIDEOTAPE
AIV MateriaLs K1t - SLiDE SHow

EXHIBITS
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FY80 BupeGeT
250K
Carry Over FY79 BupGeT
123K
TotaL Bubger
373K

BUDGET SUMMARY

1st AND 2ND QUARTER
EXPENDITURES
117.6K

PR-672
May 21, 1980

PLANNED 1sT AND
2ND QUARTER
EXPENDITURES COMMITMENTS
128.9K 13.8K
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lasLe 20. SUBCONIRACIS
PLANNED AcruaL )
Amount To Amount 1o Be
N _ Amount Pr.Compr. StarT  EnD Be CosTED AMOUNT START Cosren

CONTRACTOR Work T1TLE $K DATE Date  Date During FY80 #K Date $K
AMEA CapitaL Fornation 20 -- 9//9 4730 20 20 9//9 20
RSSG CoumuniTy GUIDE 25 -- 10779 2/80 25 28 10//9 28
RockWeLL INTERNATIONAL ExHiBiTts on Winp 50 == 5/80 11/80 35
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Technical Information Dissemination (6722.16)
Fy 80 Fy 81 l
Task or Subtask Activities 1l |
. Oct | Nov | Dec | Jan | Feb | Mar § Apr {May| Jun | Jul | Aug | Sep J Oct | Nov | Dec | Jan | Feb |Mar
Siting Course a o R Ly I
Large Wind Turbines [AY oL Wl Yy
Community Guide Q [ v [ ; A -
AV Materials Kit a v [ ] y
Handbook on Capital Q Ly '
Film Version of Multimedia JaY | v
DOE-ACTS o0 L R LY
Exhibits & Educational Materials wle e 'e ol 0| v l
Update & Reprint Directory fa A% | y
Cumulative Planned 7.4 454.4180.5 (116, 5133.7 [154. 4194 . 1}231 .1]264 . 5 |318.7[331.8}349.2 l
Accrued Costs Actual
7.
5 1000 . 93 117. 6
Variance (12.5 36. l
/\ Begin Milestone O Equipment Arrival [ Draft Final Report 4 Workshop or Special Meeting ,
WV Milestone Complete @ Progress Report W Final Report l
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SMALL WIND TURBINE PRODUCTION EVALUATION
AND COST ANALYSIS

CARL NORDQUEST
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OBJECTIVE

THE OBJECTIVE OF THIS TASK IS TO DEVELOP TECHNICAL AND COST EVALUATIONS OF SMALL
WIND ENERGY CONVERSION SYSTEMS (WIND TURBINES OF LESS THAN 100 kW RATING) TO
IDENTIFY THE BENEFITS OF AUTOMATION FOR REDUCING PRICES AND TO UNDERSTANDING THE
TECHNICAL REQUIREMENTS FOR LOW-COST HIGH VOLUME PRODUCTION. THIS TASK HAS A
FURTHER OBJECTIVE OF PROVIDING AN ANALYTICAL FOUNDATION FOR THE EVALUATION OF
FUTURE WIND TURBINE DESIGNS-

AppPROACH

THE SCOPE OF WORK IS DIVIDED INTO THREE PRINCIPAL TASKS. THE FIRST TASK IS A
PRODUCTION REDESIGN OF THE WIND TURBINE. THE SECOND TASK IS A PRODUCTION
ANALYSIS AND THE THIRD TASK IS A COST ANALYSIS OF THE WIND TURBINE. A CONTRACT
WILL BE GIVEN TO A FIRM WITH PROVEN MASS PRODUCTION AND AUTOMATION EXPERIENCES
TOo PERFORM THE TASKs. Over 100 FirMs REsSPONDED To THE CBD. HOWEVER ONLY SIX
RESPONDED TO THE RFP SINCE THE SELECTION CRITERIA SPECIFIED THAT THE BIDDER HAVE
EXTENSIVE ACTUAL AUTOMATION EXPERIENCE.

THE PRODUCTION REDESIGN AND PRODUCTION ANALYSIS ARE DONE CONCURRENTLY UTILIZING

THE ENTIRE TASK GROUP. EVERY PART AND ASSEMBLY MUST BE ANALYZED FOR AUTOMATION
POTENTIAL-.
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ACCOMPLISHMENTS

RFP (RH-0-9049) 1ssuep FeBruary 5, 1980.

THE PROPOSAL EVALUATION BOARD HAS REACHED A CONCLUSION IN SELECTING THE
SUBCONTRACTOR. A CONTRACT WILL BE AWARDED BY JuLy 1.

SMALL WIND TURBINE SELECTED FOR ANALYSIS.

PREPARED A LIST OF QUESTIONS FOR THE FINAL NEGOTIATIONS WHICH SHOULD TAKE
PLACE THE FIRST PART of Jury 1980.

PLANNED ACTIVITIES

[NITIATE CONTRACT WITH SELECTED MANUFACTURER-
PROVIDE WIND TURBINE TO CONTRACTOR FOR ANALYSIS/DESIGN.

Qurput

EVALUATION OF PRODUCTION SUITABILITY OF SELECTED 8-10 kW WIND TURBINE AND
DESIGN MODIFICATION WHERE APPROPRIATE TO MAKE IT ADAPTABLE TO PRODUCTION
BY AUTOMATED METHODS-

DETAILED cOST ESTIMATES ON NONRECURRING AND RECURRING COST ELEMENTS FOR
THREE PRODUCTION SENARIOS. THE WORK INCLUDES FACTORY PLANS, ASSEMBLY
FLOW SHEETS, MATERIAL PROCUREMENT PLAN, CAPITAL EQUIPMENT/FACILITIES
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LIST, PLANT LAYOUT, WORK STATION DESCRIPTIONS AND MANPOWER/MATERIAL FOR
EACH STATION.

0 IN-DEPTH COST AND SENSITIVITY ANALYSIS ON UNIT HARDWARE COSTS CONSIDERING
CHARGES IN PRODUCTION QUANTITY/RATE; TOOLING CONCEPTS; ADDITIONAL
AUTOMATION; TOLERANCES AND RELIABILITY.

0 A REPORT ON ALL OF THE ABOVE SHOULD BE READY FOR PRINTING SIX MONTHS
AFTER THE CONTRACT DATE.

0 PLANT FacivLITIES, SWECS cOST AND TOOLING REQUIRED WILL BE FURNISHED FOR
THREE PRODUCTION LEVELs: 100,000/yr, 750,000/vr, anp 2,000,000/vRr.

BupGeT SUMMARY
1sT AND 2ND PLANNED 1ST AND

QUARTER 2ND QUARTER

EXPENDITURES EXPENDITURES
LABOR: 41K $51K
MATERIAL: 1K 22K
FYS0 BupGeT OTHER DIRECT: _ 25K

$279K COMMITMENTS
(Nov WinD Funps) sU2K™ $98K 0

*ACTUALS LESS THAN PLANNED BECASUE WIND TURBINE NOT PROCURED AND SUBCONTRACT NOT

LET.
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SUBCONTRACT _SUMMARY

PLANNED SUBCONTRACTS
PurcHASE REQUESTS APPROVED

SUBCONTRACTS AWARDED/$ COMMITTED
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NUMBER

1
1
0

PR-672
May 21, 1980
($ x K)
AMOUNT
130
130
0
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