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ﬁ RE project development challenge

= Most countries know they have RE potentials. However, they lack the
projects to achieve the desired deployment.

= Conditions inherent to certain countries/regions translate into high

@ costs and financial risks, e.g. SIDS.
-

= Stakeholders involved in a project often lack the know-how to
complete a bankable project proposal.

= This leads to higher project development costs and risks.

=  Fund securement process and financing options themselves aren’t
transparent.

=>» The IRENA Project Navigator aims to strengthen the project development
base, enhance the quality of proposals and increase their bankability,
attracting better financing conditions.
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ﬁl} IRENA's project facilitation tools & platforms
Global Atlas

FOR RENEWABLE ENERGY

RESOURCE

YOUR SOURCE FOR RENEWABLE ENERGY INFORMATION

Project
concept

Success Stories
Country Profiles
irenaresource.irena.org

Site Characterisation
www.irena.org/globalatlas

Supporting Energy Transifion Co rrldors’
Assistance to financial SIDS Lighthouse, Bankable Project
ICIOSUre and debt facility Readiness Assessment

Investor-
readiness ) \Feaslblllty

SUSTAINABLE ENERGY \\'
MARKETPLACE Ay QTN AR

Evaluate, Technical Assistance
www.irena.org/marketplace

IRENA
- PROJECT
IRENA ADFD Deployment Project pipelines  Pre-feasibility NAVIG ATO&

Development Guidelines

www.irena.org/adfd www.irena.org/navigator
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4‘7} IRENA Project Navigator

Objectives
» Increase the bankability of projects by:

» Strengthening the project development base

» Reducing costs and mitigating risks through proper
planning and efficient use of funds

» Enhancing the quality of project proposals

»  Facilitating effective implementation

Scope
» All RETs
» Different finance types: grants, loans, equity

» Project sizes: from individual use to utility scale projects
» Global: all geographical regions

www.irena.org/navigator
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ﬁ The project development process
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® Control questions

® Decisicncheckpoints

o - commissioning
® Final investment decision
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‘ﬁ Front-end loading

e Early stages of project development
= |mportant decisions and large investments have not been made
= Changes are easily made and are low cost

e Later stages
= Decisions and investments have been made

= Changes imply costs

r 3
INFLUENCE

aid

Front-End Loading

Ability to Influence Cost

Project Completion'

Start Tim e
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‘% Creating a valuable project

e |f agood project selection is complemented by a good execution of the project, the increase

in the value and the quality of a project will be substantial.

A
Identification Screening Assessment Selection Pre-development Development Execution Operation

Accumulated Value

Front-end Loading

v

1 Good project selection and good project development 3 Poor Project selection and good project development

2 Good project selection and poor project development 4 Poor project selection and poor project development

®
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4}} IRENA Project Navigator platform

i Identification i Screening i Assessment : Selection {Pre-development  Development:

Learning Section Interactive Workspace Financial Navigator
» Project development and » Personal and private » Information on multiple funds
technical guidelines workspace » Filter by region and technology
» Best practices » Tools, templates, checklists | |nformation includes fund
» Examples & Case Studies » Stepwise approach types, requirements and
» Track your progress contact details among others.

» Export documents
www.irena.org/navigator
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Feature #1: Learning section

©® IRENA B

Project development Guidelines
Learning section

» Clear project development process Cpior ENA Dhac T dion o i Fsices i ie raleial B Tacko
» Tools bt s : '
» Key Actions

» Control questions and deliverables
» Contract templates

Technical Concept Guidelines

Land and resource assessment —— -
Technology selection and sizing - E———— | YO |
Contractual aspects | L—
Lessons learned from previous projects | ;

T

E
o’

2

2

2

How others did it
» Find examples
» Case studies
» Templates

www.irena.org/navigator
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Feature #2: Interactive workspace

Create your own workspace

Project informatior

» Password protected workspace e

» Interactive tools e A e e e e ’“L'”

» Store up to three projects o 2 e Tenaogy st

[ |

Follow a clear project development process = o

» Clear objectives B

» Interactive tools Identification Questionnaire

» Control questions to ensure that nothing  Shcholdr Anhs s Torget Gowp Slecion

important has been overlooked R

Who has power/control over thae benefits?

What needs have to be met?

Who are the direct recipients (directly affected target
groups)?

Track your progress

Who are the ultimate beneficiaries (benefit from the long-

» Store your data e
» Keep track of your project —
»  Export and download reports ——

www.irena.org/navigator

Investors, government, manufacturers and suppliers, electricity buyers, local
community and competitors,

Investors, governmaent, Customers, community

Environmental and legal frameworks, market price must cover production costs,
quality of electricity supply.

Electricity buyers/consume! s

Government, local community
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Find a fund that suits your project

#ProjectNavigator

The Financial Navigator is a detailed database of funds that actively provide finance to renewable
energy technology projects.

It increases the transparency of the funding process and helps project developers identify potential
funding opportunities

The available information includes:

»

»

»

»

»

»

»

Geographical Coverage
Technological Coverage
Type of fund

Project Size

Funding requirements
Administrating organization
Contact details

# > Financial Navigator > Funding detalls: Strategic Climate Fund (including Scaling Up Renewable Energy Program (SREP))

Strategic Climate Fund (including Scaling Up Renewable Energy Program (SREP))

General description

African Development Bank (ADB)

Funding organisation(s)

The Scaling Up Renewable Energy Program in Low Income Countries (SREP) is a targeted program of the Strategic Climate Australia/Canada.

Fund (SCF), which is one of two funds within the framework of the Climate

Funds (CIF), The SREP was established Denmark/Switzerland,

to scale up the deployment of renewable energy solutions and expand renewables markets in the world's poorest countries. It Germany/Spain. Japan/Korea,
aims to pilot and demonstrate the economic. social. and environmental viability of low carbon development pathways. Netherlands/Sweden, Norway.

Geographical coverage

United Kingdom and United
States

B Armenia o Yemen ElMaldives [l Mongotia & Nepal SR Ethiopia S8 Kenya Bl Libena i BMali

B2 United Republic of Tanzania o Honduras Bl Solomon Istands BllVanuaty

Details on geographical coverage

Technology coverage

@ Solar power @ Wind power @ Biomass @) Geothermal power @ Hydropower

Details on technology coverage

Solar, wind. bio-energy. geothermal. and smali hydro technologies (less than 10MW)

Check annual report from November. Analysis of portfolio.
In Africa

Link
Website

Total fund size (M USD
equivalent)
340

Comments on total fund size
Country allocations on average
have been 15 M USD (envelopes)
for African countries

For project preparation grants
there are no caps under SREP. For
example, Mali received 2.2 M

Liberia mini-gnd technologies to be confirmed. Mali :mini hydro and solar. Kenya: Geothermal USD for a feasibiity study.

W8 was supposed to develop mini-grid. Wind in Ethiopia . Tanzania: geothermal.

Initial launch of the programme

Technology agnostic. or fund
2008
Type of fund Size of grant
This fund can only be accessed indirectly by project Around 20-50 M USD per country. Though funding is Contact
REE neavides on-financing which is channalad an 3 neoiert level {ifesally 3.3 nraiscte/eauntn) €€ multilateral development bank

www.irena.org/navigator
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Scope

Technology evaluation

Technical Project planning and design
Technical aspects for Financial closing
Project execution and commissioning
O&M

Operational

Main Features S

Minimum requirements for bankability of a
project

Comparison of possible options
Case studies and tools
Project Evaluation Model

Lessons learned / Do’s and Don’t’s from
previous projects

www.irena.org/navigator

#ProjectNavigator

Size and technology options

Financial
constraints

Successful
Project

© 4
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$ Technical Concept Guidelines

# > Learning section > Technical Concept Guidelines » Mini-Grids

Pre-development Resources

Offiore Preliminary economic and financial analysis v Toolkit  [IRYFIYR

® Introduction Q@ On this page & project Brief Temg to Tools
(® Overview

Key Performance Indicators

a Bankability Checklist
Identification )
Cost estimation

. a Risk Assessment Tool
Screening

Revenue streams

Assessment a Project Evaluation Model
Economic indicators - Mini-Grids

il

Sielection
Financial indicators

v Case study

Pre-development

S —— tL' Qutline % :»:;r:;Grids - Case Study -
Economic and financial analysis is based on a clear understanding of how cost estimates are made and how

Construction robust are contractual agreements to guarantee enough revenue streams during the project lifetime. These , Su mmarv Of
information should be laid down and documented in a business plan. This analysis is backed by a series of Lln kS

activities

Operzdon & maintenance indicators that are of interest for different stakeholders.

- S IRENA Inspire
Dscommissioning

- _References @ IRENA Global Atlas

Menu and navigation (@ IRENA/ADFD Financing

- Facility @
www.irena.org/navigator
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ﬁ Early stage project development phases

@ |dentify potential project opportunities

@ Screen options and discard unfeasible projects

® Perform a preliminary technical assessment

@® Evaluate project options on qualitative and
quantitative metrics, and their risks:

© Operational aspects, financial metrics,
revenue certainty, reliability, funding

availability, etc.

www.irena.org/navigator
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ﬁ Late stage project development phases

_ @ Preparations for detailed design, financing and

\ = construction of the project:
» = © Define suitable technologies.
= © |dentify operational and site constraints.
© Estimate preliminary costs and obtain technical
specification sheets.

® Model performance based on historical and
projected loads, yield estimates, tariffs and
operational regulations.

® Finalize financial model and risk management plan

® Finalize contractual agreements and permits

www.irena.org/navigator
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"# Project implementation and operation

® Start construction of the project; ensure it
IS completed on time and on budget

® Testingand Commissioning

® Execute and audit O&M proceduresto
achieve contractual performance
guarantees

® Refurbishing or decommissioning

www.irena.org/navigator
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ﬁ]} Example: Bankability requirements for Mini-Grids

Revenue Streams
Revenue certainty

Offtaker

Traditional RE Project Revenue via energy payments

Conservative estimates:

Energy Sales through PPA

© Fixed and variable expenses

@ Reven ues Demand Charge Management

\

Warranties and guarantees Mini-grid Project — Reliability (Back up power)

Distribution System Support (Intermittency

Independent verification of mitigation, capacity support, asset upgrade
assumptions

deferral)

Wholesale market participation (generation),
Demand Response Programs

—

www.irena.org/navigator
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ﬁ'} Project Evaluation Model

Project Name: MiniGridCo

SUPPLY AND DEMAND \1lft PERFORMANCE SCENARIO
W ELECTRIC POWER LEVELIZED COST OF M ELECTRIC POWER Fuwg. annual vakie Uit *demand Il HEATING & COOLING Avg antsl vabse Uit % demanc
reert LCOE Electricity demand 14,993.91 MWhiyear Heat demand 6,832.62 MWhthiyear
1.800.00
RE Electricity injected 835523 MWhiyear  56% CHP Heat generated 4790.77 MWhthiyear 70%
400,00
" Other Electricily injected 191631 MWhiyear 13% Boiler Heat generated 1.971.06  MWhihfyear 29%
b Mini.Grid Electricity injected 1027154 MWniyear  69% Mini.Grid Heat generated 676183 MWhthyear  99%
1460.00 Electricily imported 577325 MWhiyear 39%
w000 |Evectricity axported 907.83  MWhiyear 6%
0,00 RE Electricity curtailed - MWhiyear 0%
- Electricity demand not met - MWhiyear 0% Heat demand not met 70.79 MWhthiyear 1%
e ECONOMIC ANALYSIS
" lan Feb Mar Apr May ke Ji A Sep Oct Hov Des Fewsrues yese Vahue Uit Uses of funds b Vahoe Unit
— o m—VRE  — g Do QLD iy Ay ce § Electricity Distribution 242 $m CAPEX 10.80 sm
—Backoup Not Met = -=-= Demand LCOE 16.23 $ckWn | Electricity Export 0.45 sm Other CAPEX sm
Heat sales 0.56 sm Cther Costs sm
Il HEATING & COOLING LEVELIZED COST OF ENERGY Total Annual revenues. 345 $m Total Uses 10.80 $m
Year 1 LCOH Costs fyear 1) Walse Uit Sources o hunds Value Unit
e Fired OPEX 038  sm Equity 324 sm
et Variable OPEX 112 sm Debt- Tranche A 378 sm
0000 Fuel costs 0.49 sm Debt - Tranche B 378 sm
500,00 Total Annual costs 1.98 $m Total Sources 10.80 $m
w0000
30000
PROJECT RETURNS
e &
Economia returns Vabor Uit Finansialretums Vaue Hcronm
e Internal Rate of Return (IRR) 7.5% Return on Equity 12% ROE
" dan Feb Mar Apc May Jue Jui A Sep Oct Nov Deo Met Present Value (NFV) 2 sm Minimum Debt Senvice Coverage Ratio 117 DSCR
o e (oI e — RCHP wBoler Payback time 15 Year(s) Minimum Loan Life Coverage Ratio 1.60 LLCR
LCOH 11.02 Sc/kwnth Minimum Project Life Coverage Ratio 196 PLCR
' ' Ermstcrenental e wors Vb Uit Funding gap - sm
Average emission factor 0.225 g COxkWh
Avoided emissions 10597158  tCOz
Subsidy cost of CO; reduction " oo USDR €Oz

www.irena.org/navigator
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‘9 Risk Evaluation Matrices

IREMA Project ig = Technical Coencept

1-Project Screening Tool

for Mini-Grids
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1 -Risk assessment
a) nitiad risk assessment b} Post.mitigation risk assessment c) Risk mitigation effectiveness

& | Project phase Risk category Risk description Likelinooa |  Mmpect T A Likelhood ml MI‘MI . M"m
T (1) dentification Aesearch . Mn:;e Frnancial Likety Severs Uity Significant Weanm

coafilencs in the presence of 8 gesthermal resoures

Warking area is not appropriste; An appropriste working area cannct be
2 (1) dentification Construction selected, because other activiies on sbe are bockng an eventusl concession- | Fnancial Certain Sgndcant Likely Swgnificant

TP for The geomanmal promct

e Mo found, for
3 (1) entifcaton Market devaiprmect i the ares Financial Rare Maderate Rare Miner

yot. Poltical and

4 1) Weatification Crgansatonal reguistory natrumests hiwe not been dentified yet and ¢ § gecthermal neadly | Fnancial Uniinty Sgniicant Medum Liely Significant

pedcies have not been feund
§ [215erening DeganAatnal (Stakahoiders dew sot propedly inown Francial Usiiaty | Snscant Medum Uity L
& [2) Sereaning Socal 1o publc acceptance. The maus of publc scteptance has nct been addressed | Fnancal Uity Moderats Medum Uity Mrce

A [

7 [2) Screening Contracts and agreeme| Tor 3w Francial Uniiety Moderate Medum Uniiely Mar
8 [2)Screening ontracts Fnancial Liety Moderate Medum ey Moderate

L 5 1 1

www.irena.org/navigator
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‘? Toolkit: Case studies | runtinstaiationinfiooding G IRENA
region Intermational Renewable Energy Agency

Inappropriate drainage system (4% |[REN A

and enhanced erosion il oNonal R eNabI By ASSicH

Infrared (IR) thermographic
measurement

G® IRENA

enewcbie Energy Agency

Bad connections can lead to fires,
injuries and energy losses

DC combiner box

1230

1000

Electrical fault detection ®@ IRENA

by IV-curve measurement

wable Enengy Agency

7]

Mounting structure issues

Intermnational Renewable Energy Agency
“we

Site in Central Italy baac
> Mounting structure problems especially in steeply sloped zones: poles, connection
plates, washers, module clamps, module positions; improperly attached modules
affect manufacturer warranties

ENA Pt Novigio www.irena.org/navigator
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‘# Technical Concept Guidelines
—— - B9 G IRENA G ) O IRENA

Technical Concept Guidelines
Solid Biofuels from

A‘}A . W?ody Biasg
PN NG T

’Q; ' e S®IRENA K

Technical Concept Guidelines

Technical Concept Guidelines
Utility-Scale Solar PV

Geothermal Power Projects

Ah Da
NN

‘
IRENA
it &@ IRENA

»

.....
et @@ IRENA

% Technical Concept Guidelines
. 4 Biogas Projects

Technical Concept Guidelines

Technical Concept Guidelines
Renewable Mini-grid Systems

Residential PV Systems

www.irena.org/navigator
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ﬁ]} The Project Navigator in numbers

'

o

>

6 000+ users

registered on the platform

users from
190+ countries

1 000+ developers

trained in workshops

Lo
T

2 000+ projects

created on the platform

www.irena.org/navigator

o

3000 people

reached through webinars

9 Technologies
and a SIDS module
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ﬁ]} Project Navigator platform development

Content

»  Online Technical Concept Guidelines:

»

»

»

»

»

»

»

Onshore Wind

Utility-scale PV

Residential PV

Bioenergy (Woody Biomass)
Mini-grid applications

Small Hydro

Geothermal Power

1 - 3758

Capacity building

» QOutreach activities including Workshops & Webinars in cooperation with member countries
» Case studies with member countries

www.irena.org/navigator a
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Access practical information, tools and guidance for the development of bankable renewable energy projects

e — ff A learning section with easy-to-access knowledge materials
4 ff An interactive workspace to develop projects and track progress

ff An online search engine to find renewable energy funding sources

Obtain project development guidance with 50+ tools for:

Utility-scale Onshore Woody Mini/ Geothermal Solar Home Small
Solar PV Wind Biomass Microgrids Power Systems Hydropower

www.irena.org/navigator
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Questions?

Visit us: www.irena.org/navigator

Contact us: navigator@irena.org



IRENA

Intfernational Renewable Energy Agency

IRENA Project

Navigator
Supporting
renewable project

development
worldwide



