Fundamentals of Wind Farm

Development & Financing

e-learning at your fingertips...when you need it

Course Structure

The Course is made up of 10 core modules:

» Introduction to Wind Energy
» Wind Power Technology

» Economic Incentive Schemes
» Wind Resource Assessment
» Land Leases and Permitting
» The Financing Decision

» Power Purchase Agreements
» Construction Contracts

» O & M Agreements

» Raising Finance

Each module comes with a workbook, audio-
visual content and other resources. Quizzes
are used right through the modules to allow
learners to test their understanding at each
step of the learning process.

Who should take this Course?

» Project Sponsors and Developers

» Equity Investors

» Lenders to wind energy projects

» Law firms engaged in wind farm projects
» Investment Bankers

» Fund Managers

» Project Finance Consultants

» ECA's & Development Banks

» EPC Contractors

» Turbine Manufacturers

Lvl 25, RBS Tower @ Aurora Place,
88 Phillip Street

Sydney NSW 2000

AUSTRALIA

"Fundamentals of Wind Farm Development and Financing” comprehensively
covers essential technical, commercial and financial knowledge required by
those engaged in the development and financing of wind farms.

Loss Categories

Cut-in Speed, Rated Output Speed,Cut-Out Speed

| have yet to come across a course in the market that comprehensively covers all

three core areas of essential knowledge (technical, commercial and financial)
required for anyone involved in the development and financing of wind farms. Most
courses (depending on the background of the author) tend to favour one of the
areas, leaving the learner to look elsewhere for the complete picture. This course
brings together all these three core knowledge areas in a clear and concise
manner. Completing this course will leave the learner with a thorough
understanding of the technology and its drivers, the commercial trade-offs and the
challenges that need to be overcome to conclude a successful financing. Over 10
modules, this course systematically builds essential knowledge - technical,
commercial and financial, leaving the learner well equipped to engage with this
exciting sector as a serious practitioner.

This course has been developed with the assistance of professionals involved in
the development and financing of wind farms and includes inputs from sponsors,
lenders and law firms. It is designed for anyone who is looking to become an
active participant in this exciting and rapidly growing sector of the renewable
energy industry.

It is my sincere hope that this course will prove to be a stimulating, efficient
and effective learning experience.

Atul Ahuja

Phone: + 61 (0) 431 019 644

Email:info@learnprojectfinance.com



mailto:info@learnprojectfinance.com
Atul2016
Cross-Out


www.learnprojectfinance.com

W Introduction to Wind Energy

Module 1: Introduction to Wind Energy

Objectives: The objective of this module is to introduce the learner to o o
the world of wind energy. It provides the learner with the context
required to understand the trajectory along which this sector is
developing.

Topics Covered: History of wind energy; how does a wind turbine
work?; differences between on-shore and off-shore wind farms; is
wind power competitive with other sources of energy?; current
state of play around the world; key trends & challenges in the
development of wind energy.

Wind speed [mis]

The dotted line s the curve for a constant speed turbine. The solid lines are for a variable speed

08 Wind Power Technology

Module 2 - Wind Turbine Technology
Menu

Resources | Glossary | Bxit

Objectives: The objective of this module is to provide the learner
with a thorough understanding of all the different components of
_ , , , wind power technology, the reasons for their adaptation and

As we saw in the previous module, energy losses are incurred all along the conversion process including during energy capture,
and electrical Reducing these losses has been another driver for design innovation. ||ke|y fUtUre trends_

Improving Overall Efficiency

POWER FLOW IN TYPICAL LARGE WIND TURBINE

Cp = Overall Turbine Effciency = xTmle Topics Covered: Key design considerations; design innovation
Tt e T " G i i i i i i
o [ (e F\A_/W and trends in relation to rotor size, rotor height, drive trains,
— = NN o EiecTron number of blades, orientation of blades, tower designs for on-
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S ‘7: SN Poyy shore and off-shore wind farms, control mechanisms etc.
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983 Economic Incentive Schemes

Module 3 - Economic Incentive Schemes

Menu Resources | Glossary | Exit

Objectives:The objective of this module is to introduce the
learner to various economic incentive schemes that have been
deployed around the world to support the development of wind
energy and highlight their pros and cons.

Market Based Schemes

One kind of market based scheme s the Renewable Portfolio Obligation. Under a RPO type scheme, for every unit of electricity
generated from renewable energy, a qualifying renewable energy generator is issued with a tradable Renewable Energy Certificate
(REC). On the other side of the equation, this regime obligates electricity suppliers to source a specified share of their electricity from
renewable energy. To demonstrate compliance, these suppliers must submit the required number of Renewable Energy Certificates
(RECs) in each accounting period. They obtain these certificates by generating renewable energy themselves, purchasing electricity and
accompanying certificates from renewable energy generators or purchasing the certificates on the “market”. The price of the RECis

Topics Covered: Price based schemes such as "feed in tariffs" and

"feed in premiums"; volume based schemes including capacity y .
tenders and market-based schemes such as ROC, REC's etc.; tax
based schemes e.g. PTC's, ITC's and accelerated depreciation;
pros and cons of various schemes and stage of market development
at which different schemes are appropriate.

Such schemes go by various names.
In the USA, a similar scheme is

Y I ) R = referred to as Renewable Portfolio

o H =) = Standards (RPS).
RENEWABLE > » YOUR HOME
ENERGY GENERATOR POWER POOL with R
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m Wind Resource Assessment

Module 4: Wind Resource Assessment
Menu Resources | Glossary | Bxit

Objectives: The objective of this module is to provide the learner with

a comprehensive understanding of the science and art of wind
resource assessment as well as its limits and pitfalls. =)
Topics Covered: Requirements for creating a bankable wind \/'[\k;/ :>
resource assessment (WRA); stages of the wind resource My poie e e v e R e e
assessment process including large scale analysis, site selection, "“:::"‘;:;:“ S
wind measurement at site, long term extrapolation, horizontal and
vertical extrapolation, micrositing of turbines, estimation of gross . <i {A@ <] LL @
AEP, estimation of Net AEP, uncertainty analysis. L10] o 0 L7 ]
e O A el

Module 5 - Land Leases and the Permitting Process

Menu Resources | Glossary | Exit

Objectives: The objective of this module is to provide the learner with

an understanding of the different types of arrangements commonly
entered into with land owners as well as the process and risks

In order to protect their respective interests, both the developer and the land owners typically enter into contractual arrangements with . . .

cach other. There are arange of difierent agreements tha can b used at different stages ofthe wind farm development. Developers il involved in the approval and permitting process.

usually not want to directly enter into a lease as there may be various other aspects of the project that need to be put into place before the

Types of Agreements

project can proceed. The diagram below shows the typical contract arrangements. These include:

TopicsCovered: Access agreements; option to lease agreements;
lease agreements; key commercial terms found in lease
agreements; the permitting and approval process and roles played
by federal, state and local authorities; When things go wrong -
Cape Cod Case Study.

O Access Agreements

O Option to Lease Agreements

O Lease Agreements

§
£
2
3
K

Project Feasibility
Planning
Application
Construction
Operations
Decommissioning

m The Financing Decision

Module 6 - The Financing Decision
Menu

Objectives: The objective of this module is to introduce the
learner to the various financing options available to different types
of developers and the impact the financing decision can have on the

Resources | Glossary | Bxit

Typical Project Finance Contractual Structure

development process. FoREelREk e Offitok=r insures
Roltical Riske Off-take

Topics Covered: Corporate loans, project finance and tax based B Sl TR

finance (partnership flips, sale and leaseback); pros and cons of iy

different types of financing. Impact of financing decision on Lenders wsarx @) Compams A e

4 &
Const. Co.

Contract

development process and contractual arrangements.

Note: The project company will also

need to enter into an Interconnection E ply P
Agreement with the Grid Operator in Agreement Agreement o
order to deliver power to the Off-taker. O&M Co.

Equipment Co. 4o
We will look at these contracts in more detail in subsequent modules. s Supplier

Phone: +61 (0) 431 019 644 - Email: info@learnprojectfinance.com
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r@ Power Purchase Agreements

Module 7 - Power Purchase Agreements

Objectives: The objective of this module is to introduce the learner
to the different types of power purchase agreements and the key
commercial terms found in these agreements.

Menu Resources | Glossary | Exit

PPA Commercial Terms -
erm

0 Term of PPA

O Facility Description

O Interconnection & Transmission

O Early Termination
O Milestones number of years (e.g. 20 years) from the date of “Completion”.

PPAS are long-term agreements. The term of a PPA is often documented as a set

O conditions for Facility Completion
O consequences of Dela

O Obligations to Sell and Purchase Output Completion is the date on which the Seller meets a number of conditions that
O Environmental Attributes
Q Payment for Energy Output

Topics Covered: Structure of the electricity supply industry,

are specified in the PPA. Typically these conditions are those that are necessary

physical and virtual "Power Purchase Agreements"; key

. . . O Metering for the Seller to demonstrate completion of construction and the capacity to
commercial terms found in a typical power purchase agreement Q elingand Payment delverthe contracted wind energy to the Of aker In compliance with all

. . . Q Force Majeure codes, permits and standards. The PPA may provide the Off-taker an option to
and requirements for making the project bankable on a non- Q change intaw extend the contract beyond the inital term.

Q Operations & Maintenance

Q Assignment & Transfer Restrictions
Q Insurance

Q Events of Default

Q Termination

recourse/project finance basis.

O Representations & Warranties Can you guess what Lenders might look for in relation to
Q indemnities and Limits on Liability the term of the Power Purchase Agreement? Click on the
O Dispute Resolution & Choice of Law i‘ J

O other Clauses instructor icon to find out. “

m Construction Contracts

Module 8 - Construction Contracts

= A S Objectives: The objective of this module is to provide the learner
Types of Construction Contracts with athorough understanding of the different types of
Developers have a number of options on how to structure the construction contract. Three of the key options COnStrUCt|0n arrangements Used in the COnStrUCthn Of on_Shore
are shown below. We will look at the pros and cons of each in the next few slides. and Off_shore Wind farms
. :foll!ct('orfn;invmnvim separately with the Turbine Supplier and
Separate Contracts Jalance of Plant contractor . .
SRR e o e 7= Topics Covered: On-shore construction contracts; key
o s o i commercial terms found in an EPC Contract; off-shore
subcontracts with the other contractors. .
e e construction contracts and why these contractual arrangements
damages.
— R ————— are different; requirements for making the project bankable on a
e " Ui i s o awing Frolet Company 8 purst eler oo non-recourse/project finance basis.

for damages

m O&M Contracts

Objectives: The objective of this module is to introduce the
learner to the different options available for operations and
maintenance of the wind farm and their pros and cons.

Module 9 - Operations and Maintenance Contracts
Meny

Resources | Glossary | Bxit

O&M Contract Commercial Terms

Q Term of Contract Term of Contract

O Scope of Services
O owner’s Obligations
O Relief Events non-recourse basis, lenders typically require a fixed price O&M Agreement to
O spare Parts & Warranties
O Availability Guarantee
0O Liquidated Damages This is easier to achieve for on-shore wind farms. O&M activities are more
O security
Q Fees

O Change in Law maintenance costs over the long term. This can make it more difficult to achieve
O Force Majeure

O Change of Ownership

O Regulatory Compliance

Q Events of Default & Termination
O Intellectual Property Rights

Atypical wind farm has alife of 20 years. If the project is to be financed on a

stretch out for most if not the full term of the debt which could be 15 +years.

Topics Covered: Different options available in relation to the
operations and maintenance function; key commercial terms found
in operations and maintenance Contracts; requirements for making
the project bankable on a non-recourse/project finance basis.

complex for off-shore wind farms there is greater uncertainty around

asingle fixed price contract for the duration of the debt.

Atthe end of the initial term, the Owner can usually

* negotiate an extension;
* appoint a third party O&M Service provider; or
* where the Sponsor is adequately resourced, carry out the O&M function in-

house with specialist support from other third parties as needed.

Phone: +61 (0) 431 019 644 - Email: info@learnprojectfinance.com
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m Raising Finance

Objectives: The objective of this module is to provide the learner with a
thorough understanding of all aspects of raising finance on a project/
non-recourse basis including risk mitigation, debt sizing, debt
structuring etc.

Topics Covered: Project risks, creating bankable cashflow, lender
due diligence, project finance loan package, debt metrics, debt sizing,
sources of finance, Gemini financing case study, financial adviser and
the financing process, key commercial terms found in a project finance
loan agreement.

Module 4: Wind Resource Assessment

. Speed  |Power output
Example: Calculating AEP e Lo by fowny

Once the power output at different wind speeds is known, the annual energy production

can be calculated by:

a) multiplying the power at a given wind speed by the number of hours in a year for which

the wind blows at that speed.

b) adding up the energy production at each wind speed.

These calculations are shown in the table on the right.

Module 10 - Raising Finance
Menu

Debt Sizing

DSCR | >= [xxx] e.g. 1.30x based on P90 10 Yr wind
forecasts

Module 10 - Raising Finance
Menu

Resources | Glossary | Bxit

Lock Up & Sweep

Lock Up & Sweep

118 | 119

11 Lock up ;

1.05
Period! Period2 Period3 Period4 FPeriodS Period6 FPeriod7 Periodd Feriodd Period10

Module 10 - Raising Finance

[ Resources | Glossary | Exit

Step 1 - Calculate Revenues based on P90 Energy Output

Year1 Year2 Year 3 Year4 Year 5 Year 6 Year7 Year8
Energy Output (P50) 950 950 950 950 950 950 950 950
Energy Output (P90) 808 808 808 808 808 808 808 808
Energy Output (1 Year, P99) 785 785 785 785 785 785 785 785
Selected Energy Output (P90) 808 808 808 808 808 808 808 808
Availability Losses 5% 5% 5% 5% 5% 5% 5% 5%
Electrical Losses 2% 2% 2% 2% 2% 2% 2% 2%
Net Output 751 751 751 751 751 751 751 751
Electricity Price 875 89 91 93 95 97 99 101
Electricity Revenues (Euros) 65,710 67,025 68,365 69,732 71,127 72,549 74,000 75,480

Resources | Glossary | Exit

ses multiplied by the escalated Feed in Tariff Rate

s

+ Interest and commitment fees during construction
DSCR ‘ >=1.0x based on 1 Year P99 forecasts

+ Bank Fees (Upfront fees, Agency Fees etc.)
LCR | >=[xxx] e.g. 1.4x based on P90 10 Yr wind forecasts

+ &M Costs during construction (if any)
PLCR >=[xxx] e.g. 1.5x based on P90 10 Yr wind forecasts + Taxes during construction (if any)

+ Funding of reserves

The Debt Amount is determined as the amount that satisfies
all specified ratio constraints. Not all the above ratios may
be specified by Lenders. Often only the DSCR ratios are
specified.

Debt Amount = Minimum of the two amounts

Module 10 - Raising Finance
Menu

Typical Project Finance Loz
Projed

Term Loan

Purpose: @

700 Construction Loan

600 “ Completion &
Purpose:

Conversion

Amount: e Repdyment: Q

400 7 - p—
Drawdown: @ Margins: @

300

200 - = — '—

Construction
100 Loan

o —/ | ! |
3) 2) 1) o 1 2 3 4 5 6 7 8 9 10 1 12 13 14 15

Term Loan Tail

Year

Click on the numbered markers in sequence.

Total Investment Costs

Module 1: Introduction to Wind Energy

Menu Resources | Glossary | Bxit

Logistical Challenges of Constructing On-Shore Wind Farms

=»m0 " [WATCH] Remarkable maneuver of trail... (] ~»
Watch later ~ Share

This video s a link to  third party website. if you are unable to view the video please inform your
instructor. You can also try viewing the video at https://youtu.be/rxvuMy2MEDO

Phone: +61(0) 431019644 - Email:info@learnprojectfinance.com
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Top 10 reasons to buy this Course

—_

. Practitioner oriented course covering technical, commercial and financial aspects of wind farm development and financing.

. Available anytime, anywhere, on demand. No loss of productivity/ days out of office.

. Fantastic value for money; volume discounts and savings on travel/accommodation make it very cost effective.

. Learning is self-paced and material can be revisited multiple times to ensure all the concepts are clearly understood and retained.
. Ensures consistency of training content and quality when deployed across large teams.

. Learning can be measured via assessments and quiz scores.

. Leverages multimedia to explain concepts; making them easy to understand and retain.

. Great reference to have on your desk top when working on a transaction.

© O N O g b~ ODN

. An efficient, engaging and effective learning experience.

N
o

. Includes workbooks and other down loadable resources which can be used as an on-going reference.

How to Order

Email: Email us at sales@learnprojectfinance.com and we will invoice you with secure payment instructions.
Website: You can also place your order via our website at www.learnprojectfinance.com.

Once we receive your payment, we will send you an email with your log-in information (usually within 24-48 hours) and you are ready to
go. Once you purchase a course, you will have access to the e-learning content for 365 days.

The Course Modules are available online, anytime, anywhere, via your browser. Once you log-in to our Site using the password provided,
you can select the module you want to view and click on it. Our easy to navigate courses will guide you through from start to finish. You can
start, stop and pick up right where you left off, whenever you want. Each module includes one to three hours of core content, but you can
go faster (or slower) if you wish. From time to time, we will add new material to reinforce what you are learning. You will have access to any

upgrades to the material for no extra charge for 12 months from the date you commence the Course.

Expressing Uncertainty

Loss Categories

The overall uncertainty is expressed in the form “P- Factors” which are derived

from a normal probability function which uses as inputs: L

Moan i) Thicoou

als the Mot AR dorived after deducting the losses from the

uncertainty (as calculated on the
Factors causing Uncertainty

The IEC y

hat has a “x” probability of being

30 -20 -0 u 10 20 30

being
P50=p

..
probability of being P75=u-0.670
P90 =pu-1.280 ‘
P95 = - 1.960 ¥
&

If you are interested in buying multiple

Four Quadrant Project Finance - .
licenses for your team or organisation,

Lvl 25, RBS Tower @ Aurora Place please contact us for more information as
88 Phillip Street price discounts are available for 2 or more
Sydney NSW 2000 licenses

AUSTRALIA

www.learnprojectfinance.com
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