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Figure 5.1 Layout of the proposed Indian Mesa Wind Farm.
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UNDERSTANDING THE RISKS OF FINANCING WIND
FARMS

RES

WE
Action Nr. STR-0939-1996-GB Starting Date: 01-Feb-97 ONGOING
Aims and objectives che EC THE
The main aims of the project is to reduce the cost of wind g i It has the faollk g intermediate _ R M IE .
aims and objectives : Business-Mission W:" o : pro
- To minimise the cost of money available to wind farm developers by allowing banks to make a realistic Mr F Dijgy Vu', hay Weg E& Young, 1, .’ e C t
of risk. . AV Sidon. Demoyy . Exeter By
- To identify and quantify all the uncertainties associated with the inputs to the economic analysis of a wind farm Seminar ABSTRACT. 4onio Pajs 2 2D ,I:;""" Tergias, § A L
development. 859055 the n!"! Garrag 1 ! a[’""oﬂ, Portygy;
- To assess the impact of the uncertainties on lay financial indicaters for a range of example projacts. Warksh H,Vpo und v, ASSOCiated with e oo-o,ﬂ,,uw ‘gal
- To investigate methads of reducing the risk associaled with the projact. orkshop Potentia) v e 2 Wind farm pm_,-m; T';:"”‘J’ Project

- To provide a handbook which can be used for risk analysis of wind farm projects.

Exhibiticn-stand

Description
‘
The first task of the project is to identify areas of risk to a wind farm project. The broad areas of risk have been Conference
defined and include the Technol Input/Supply; Offtake/Sales, Operating,
App IEnvi | risk, | Financial risks,
Each of the risk areas will be assessed in detail as part of the second task. Progress has been made in the Training
fi bon of & ing the different forms of financing which have been employed in real wind farm
projects and in the establishment of a "risk register”. An d has been identified and has Exhibi
been employed on example wind farms. Ahitition
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production of a hand book which can be used for risk analysis of wind farm projects will play impartant role in the o Risks

sk,

dissamination of the findings of the project. The findings of the project are expected ultimately to reduce the cost
of wind generated electricity. This will assist the increased penetration of wind energy providing increased
business opportunities for all organisations active in the wind energy field. The project participants expect new

business opportunities to arise as a result of the study.
It is envisaged that the results of this project will have a direct positive impact on the number of wind energy
hat i rigk jies wil
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improve the perfarmance of future wind farms.
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PROJECT NAME SIZE CLIENT
1999-2000

1997-1998

|

1998-1999

Drumlough Hill, Ireland 5 MW WindMaster Developments
Foote Creek IV, USA 17.2MW Clarica Life Insurance Company/Probyn &
Company, Cape Verde 3 MW World Bank
Bourlari Spata, Greece 8.58MW Aeoliki Parka Kykladon — Bourlari Anonymi IVPC, Italy 165 MW National Westminster Bank
La Camacha, Spain 49 5MW Hypovereinsbank Haverigg Il, UK 3 MW Triodos Bank
Plana de Jamreta, Spain 49 5MW Hypovereinsbank NSP II Lake Benton, USA 107 MW Mees Pierson ]
IVPC 4, ltaly 330 mw Mediocradito Centrale Vila Lobos, Portugal 10 MW Midlands Power International
Oak Creek, Repower, USA 20 MW M&N Windpower, Mees Pierson Mynydd Gorddu, UK 10 MW Mees Pierson (Zond) ]
1 i it Sui i N
Lake Benton I, USA 103.5 MW Mees Pierson, Credit Suisse First Boston SantAgata, Montefalcone, | 165 MW Babcock & Brown (IVPC)
Storm Lake |, USA 1125 MW || Mees Plerson, Credit Suisse First Boston Anzano/Monteleone, Alberona,
San Giorgio/Molinara, ltaly
Storm Lake Il, USA 80.25 MW kl\olees Pierson, Credit Suisse First Boston y 1906-1997
Castelfranco, Italy 30 MW Filippe Sanseverine srl, Mediocredito - 0 — W = . -1
Centrale Lynch Knell, UK 500 kw Triodos Bank
0Os Corvos/Coucepenido, | 33 MW BBV Putlur, India 20 MW NEDPOWER
Spain
Pena Suar, Portugal 10 MW Tararua Wind Power (CentralPower
Xistral, Phase 1, Spain 60 MW Chase Manhattan Generation Ltd and Merrill International,
(NZ) LTD)
Desebro, Spain 15 MW Dehesa del Coscojar
Fonte de Mesa, Portugal 10 MW Hidrorumo Projecto Y Gestao

1995

Le Nordais, Canada

100 MW } Mutual Life of Canada

WestWinds, Palm Springs, | 43 MW Cinergy Global Power
usa Dyffryn Brodyn 10 MW Hambros Bank
Foote Creek, Wyoming, USA 25 MW I Mees Pierson ! Caton Moor, UK I MW Hambros Bank
Apolle, Hawaii 10 MW Probyn & Co
1993
Phases |-V Xistral, Spain 240 MW Chase Manhattan
Taff Ely, UK 10 MW Hambros Bank
Os Corvos/Coucepenido, | 33 MW Chase Manhattan Bank
Spain Ovenden Moor, UK 10 MW Yorkshire Water/Yorkshire Electricity
Cabazon, California, USA 40 MW Mees Pierson

1991 -1997 (Lake Benton)

A major constraint for the industry in its search for project
finance debt is the negative image which much of the
banking market currently has about wind power.

Lenders recall the early days of the Californian wind
rush and the many losses which followed; for those
who know a little more about the industry, the spectre of
Kenetech continues to haunt them.

Yet as the need for project finance grows across the wind
sector, so too will the need for banks willing to lend into
the market.

Michael Davies, MeesPierson, 1998 (EWEA newsletter)

GH as 3" party
consultants for

Banks in Europe
and the US



A Design Tool for Wind Turbine

Performance and Loading ‘
Bladed for Windows is an integrated package which allows the user to carry out

the full range of performance and loading calculations required for the design and GARRAD
certification of wind turbines, both onshore and offshore. The programs have been HASSAN

extensively validated against measured data from a wide range of turbines.

B LAD ED for Windows

The Garrad Hassan approach to the calculation of wind turbine performance and loading has been developed
over the last fifteen vears. The main aim of this development has been to produce reliable tools for use in the

design and cenification of wind wrbines.

The Windows-hased graphical user interface and on-
line help facility makes Bladed for Windows casy and

T,

convenient to use. It is the “industry standard™ for wind Germanischer Llopd
turbine design calculations. Bladed for Windows sup-
pons caleulations of combined wind and wave loading,

with full acroelastic and hydroclastic modelling. Bladed | o
for Windews has been validated by Germanischer | et o i 10 |
Llowd for the caleulation of wind turbine loads for de- Fetr=

e

sign and certification.
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Turbine Model

Rotor

- 1, 2or 3 blades

- Fixed or tectered hub
.

- Teeter restraints

Tilt, cone and delta-3 angles

Upwind or downwind orientation
Full and partial span pitch or aileron control - Fixed speed and two-speed induction
Clockwise or anticlockwise rotation

Drive train

- Stiff or torsionally flexible shafis

- Flexible mountings on gearbox or pallet
- Alternative shafi brake positions
Generator

- Electnical model for voltage vanations and
network interactions
- Varable speed and vamable slip models

B LA D E D =CJouLg Project
For Windows: 1996
(devt started in the 80s)

BLADED for Windows

Over the last three years Garrad Hassan have been developing the Wind Turbine Design Tool
under Joule contract to the CEC. The Design Tool, known as BLADED for Windows, is based
on the validated computer programs referred to above but with an extremely user-friendly,
Windows based user interface. The user interface is designed to allow the user to enter the
relevant data to describe the turbine and the required calculations in a rapid and

Ty, Bt v en e T L A T IEA TEM#28 (1996)

1. Quarton D C, Wastling M A, Garrad A D and Hassan U, “The calculation of wind turbine
loads - a frequency or time domain problem?”, Proceedings of British Wind Energy
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Study of offshore wind energy in the EC : Joule | (Jour
0072)

Germanischer LLoyd AG | TIBKAT | 1995

Study of offshore wind energy in the ec : Joule 1 (Jour
0072) / Germanischer Lloyd ... H. G. Matthies; A. D.
Garrad ...: Executive summary : offshore wind turbines

Germanischer LLoyd AG | TIBKAT | 1993

Study of offshore wind energy in the ec : Joule 1 (Jour
0072) / Germanischer Lloyd ... H. G. Matthies; A. D.
Garrad ... ; Vol. &: The dynamic loading of offshore wind

turbines

Germanischer LLoyd AG | TIBKAT | 1994

Study of offshore wind energy in the ec : Joule 1 (Jour
0072) / Germanischer Lloyd ... H. G. Matthies; A. D.
Garrad ... ; Vol. 1: Offshore wind energy potential in the
EC

Germanischer LLoyd AG | TIBKAT | 1993

Study of offshore wind energy in the ec : Joule 1 (Jour
0072) / Germanischer Lloyd ... H. G. Matthies; A. D.
Garrad ... ; Vol. 3: Preliminary guidelines for
certification of offshore wind energy converiers

Germanischer LLoyd AG | TIBKAT | 1994

Study of offshore wind energy in the ec : Joule 1 (Jour
0072) / Germanischer Lloyd ... H. G. Matthies; A. D.
Garrad ... ; Vol. 2: Review of existing informaiton on
offshore construction, erection and maintenance

Schellin, T. E. / Germanischer LLoyd AG | TIBKAT | 1994

Large offshore wind "~ *“Ersjec
study for the EC.
1993 - 1995

Study of Offshore Wind Energy in the EC

JOULE | (JOUR 0072)
STUDY OF OFFSHORE WIND ENERGY
IN THE EC

VOLUME 1

OFFSHORE WIND ENERGY POTENTIAL
IN THE EC

ETSU W/35/00250/REP/1
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