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12 October: Accelerating the Global Energy Transition

26 October: Planning for the Transformation of Power Systems

Today, 9 November: Island Energy Transitions

23 November: Approaches to Sustainable Bioenergy

7 December: Innovation Driving the Energy Sector Transformation

21 December: Improving Energy Access with Renewable Energy Project
Facilitation

25 January 2018: The True Costs of Renewables

All lectures take place from 18:00 to 20:00 in Lecture Hall IX
of the University of Bonn Main Building




The International Renewable Energy

Agency (IRENA)

International Renewable Energy Agency

Our Mission Supporting countries in their transition to a sustainable energy future

Our Members

153

Members

27

States in accession

Our Goals

Provide authoritative
information, analyses and
data on renewable energy
Advise and support
countries in their national
and regional efforts
Promote the economic,
social and environmental
benefits of renewables
Develop collaborative
stakeholder partnerships
for energy transformation
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 Context

Islands characteristics and challenges to renewables deployment
Energy use in islands

Power generation in islands

Energy for transport in islands

Other energy uses in islands

« |RENA'’s work in islands

The SIDS Lighthouses Initiative

Lighthouses Quickscan

National energy roadmaps

Grid studies

Project Navigator for islands

Sustainable Energy Marketplace and IRENA-ADFD Project Facility
Looking forward



CONTEXT:

Islands characteristics and
challenges to renewables
deployment



Small islands characteristics C}. ‘RE NA
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Logistics
= Max travel time by plane door to door?
= Longest time to the next properly equipped hospital?

= Longest time without fresh tomatoes?
= Ever been in a place only accessible by plane, served by one airline with one flight per week?

Local capacity
=  Number of staff in the Ministry, number of people in the energy division, etc.
= Qualifications and retention of trained people in the local utility

Power sector

=  Lack of electrical interconnection to mainland electricity grids
=  Limited access to cheaper fossil fuel generation options (e.g. natural gas and coal)

Transportation

= High reliance on sea shipping for goods and flights for passengers
= Limited space for road infrastructure and frequent use of end-of-life imported vehicles



Tourism brings great benefits...

to some islands

& IRENA

International Renewable Energy Agency
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Tourism brings significant income to
some islands, often accompanied
by a surge in electricity demand
Reliance on tourism also brings
volatility to the economy (and to the
energy sector) and environmental
challenges (energy, water, land
use)
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Different sizes, different pathways i

International Renewable Energy Agency

110 Large SIDS systems, up to GW scale (Caribbean, Fiji,
PNG), similar to interconnected systems

100 Existing planning and operational procedure\..

90 gradually adapted

80 Medium size systems, most major islands in the
= Pacific, East Caribbean, Indic Ocean, gradual but fast
= 70 jne ration, transformation of the power sector, more
— g P
S 60 and new stakeholders, new unexpected technical
E iIssues may arise. Consumers don’t expect impact on
2 50 reliability
i
o 40
(=

a0 Smaller systems, outer islands, remote communities.
Single hybrid project may be sufficient

20 \
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Renewable energy deployment C_'/‘ ‘RE NA

challenges in small islands infernational Renev gy Agency

Logistics

Capacity

Cost of delivering equipment
Availability of infrastructure to receive and install RE technologies (e.g. large wind turbines need
cranes, trucks, straight roads; lead-acid batteries for large systems are very heavy)

Capacity for planning the development of the energy sector, set the right policy framework for
investment, etc.

Capacity to design, install and maintain RE systems (and not only)

Power sector

Tendency to have unreliable grid or no grid, limited or no RE generation, high LCOE

Environment

Often very aggressive environment for hardware: corrosion, humidity...

Frequent extreme weather phenomena in many islands (e.g. cyclones/typhoons/hurricanes)
Sometimes limited space for deployment of RE (e.g. for ground mounted PV in small atolls)
It is crucial to ensure that a contractual arrangement is in place for removal and recycling of
equipment that reaches end of life



Renewable energy deployment @@ IRE NA

challenges in small islands Intemnational Renewable Energy Agency




Renewable energy deployment

C h al I en g es | N sm al | |S I an d S International Renewable Energy Agency

August 2013 — installation close to completion 31 March 2015 — Super Typhoon Maysak (cat.5)
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CONTEXT:
Energy use In islands



Energy use in small islands @@ ‘RE NA
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Lighting: biomass, kerosene, electricity

Cooking: biomass, kerosene, LPG, electricity

Electricity for lighting, mobile phones (sometimes), entertainment
Electricity for refrigeration (food and medicine preservation)
Electricity for cooling: fans, air conditioning

Electricity for productive uses (not frequently)

Wind for fishing and inter-island transport, (mixed) gasoline for fishing
Wind for inter-island transport, airplanes and diesel boats

Walking on land, old imported cars 13



Energy use in small islands:

Lighting




Energy use in small islands: @@ ‘RE NA
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Energy use in small islands: % ‘RE NA

CO O kl n g International Renewable Energy Agency




Energy use in small islands: % ‘RE NA
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CONTEXT:
Power generation in islands



Diesel as business-as-usual

« Diesel generation is the most common source of electricity

* Generators and grid infrastructure are often in need of maintenance



Off-grid solar PV




Wind generation

International Renewable Energy Agency

21



IRENA

International Renewable Energy Agency

 but

%)
o
C

O ®©

o .v
O =

< 5
1=
@

o <

/I\O

Me

o
@)
S
O ®©
_ >

O ©
> C
1T =




Hydro good (best?) option, but
unavailable on many islands

Infernational Renewable Energy Agency

Running Monitor
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Numerous pathways support shares of ‘ R E N A

renewables close to 100%

Infernational Renewable Energy Agency

Hydro power with reservoair is the easiest and most common option for high shares of renewables

» Biofuels can be used in existing or new dispatchable thermal generation

* Some success stories

» Challenges relating to supply chain and fuel quality

» Sugar cane bagasse by far the largest bioenergy contributor to electricity in (large tropical) islands

» Geothermal can cover significant baseload demand
* Generally insufficient demand to cover exploration cost and investment
» Good option for islands with resource and larger demand

Solar and wind are the least-cost generation options in many islands
They require an update of the operational procedures (see previous lecture from Francisco Gafaro)

Because of lack of interconnection and limited geographical area, in islands solar and wind require
energy storage earlier than in large interconnected power systems to
*  Cover variability
*  Supply electricity when they are not available
@ Options for solar and wind integration:

PHS, BESS, DSM, Flywheels, Thermal Storage, power-to-X

Most pathways require combination of several renewable resources, energy storage and
advanced control systems
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CONTEXT:
Energy for transport in islands



Energy for transport in small
Islands




Energy for transport in small ‘RE NA
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Energy for transport in small C’/\. ‘RE NA

ISIandS Internat

28



Energy for transport in small
Islands

Iinfernafional Renewable Energy Agency
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CONTEXT:
Other energy uses Iin islands



Other energy uses:
communication, education

and entertainment

& IRENA

International Renewable Energy Agency
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Other energy uses:
desalination

& IRENA

International Renewable Energy Agency
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IRENA’S WORK FOR
ISLANDS:

The SIDS Lighthouses
Initiative



SIDS Lighthouses initiative:

IRENA

Outline International Renewable Energy Agency

« Partnership between Small Island Developing States (SIDS), IRENA and
other development partners

Launched September 2014 at New York Climate Summit

« Strategic objective:

Enabling a sustainable energy transformation for people on the front line
of climate change on small islands around the world

Enhancing energy independence and economic prosperity on SIDS

« Main elements:

Accelerated renewable energy deployment in the power sector
Well structured systems transitions

\A/

Information exchange between partners s \“‘D s

Capacity building in SIDS
LIGHTHOUSES .




SIDS Lighthouses initiative:
2020 Tar g ets International Renewable Energy Agency

Mobilize USD 500 million

Deploy 100 MW of new solar PV power

Deploy 20 MW of new wind power

Deploy significant quantities of small hydropower, geothermal power and
some ocean energy projects

Ensure that all participating SIDS have renewable energy roadmaps
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SIDS Lighthouses initiative:

Partners International Renewable Energy Agency

 The SIDS Lighthouses Initiative currently has 36 SIDS partners:

Antigua and Barbuda, Aruba, Bahamas, Barbados, Belize, British Virgin Islands, Cabo Verde,
Comoros, Cook Islands, Cuba, Dominican Republic, Federated States of Micronesia, Fiji, Grenada,
Guyana, Kiribati, Maldives, Marshall Islands, Mauritius, Montserrat, Nauru, New Caledonia, Niue,
Palau, Papua New Guinea, St. Lucia, St. Vincent and the Grenadines, Samoa, Sdo Tomeé and
Principe, Seychelles, Solomon Islands, Tonga, Trinidad and Tobago, Turks and Caicos, Tuvalu and
Vanuatu

« There are 19 additional partners of the Lighthouses initiative:

European Union, France, Germany, Italy, Japan, New Zealand, Norway, United Arab Emirates,
United States of America, Indian Ocean Commission, IRENA, Association of the Overseas
Countries and Territories of the European Union, United Nations Development Programme, World
Bank, Enel, Clean Energy Solutions Center, Clinton Climate Initiative, Rocky Mountain Institute —
Carbon War Room and Sustainable Energy for All (SEforALL).
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SIDS Lighthouses initiative: @@ |RENA

Partners

International Renewable Energy Agency
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Installed capacity (MW)

SIDS Lighthouses initiative:

Renewables deployment in SIDS infernational Renewaible Energy Agency

SIDS Total Installed Capacity New Cumulative Energy Installations

of Renewable Energy Sources (Starting Year 2014) Slnce the Inceptlon Of the

. . . 250 Lighthouses initiative in 2014
. = . . there has been significant

1,000 e deployment of renewables is
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IRENA tools for islands

& IRENA

International Renewable Energy Agency

Quickscans

The Quickscan is a tool designed to assess the
readiness of a Small Island Developing State
(SIDS) to deploy renewable energy within the
power sector. Designed as a questionnaire that
encompasses seven critical factors for a
successful deployment of renewable energy, the
Quickscan yields communicable needs of SIDS
within a very short period of time. These
identified needs in turn allows SIDS
governments and development partners to
prioritise the areas of support towards
accelerated renewable energy deployment.

Project Development Support

IRENA
PROJECT -
NAVIGATOR £#-

Finance and Transactional Support

SUSTAINABLE ENERGY

MARKETPLACE =

Policy Support

RENEWABLES
READINESS L b
ASSESSMENT the actions required 10

Barbuda, Fiji, Grenada, In
Vanuatu

Readiness A

NATIONAL ENERGY ROADMAPS FOR ISLANDS

Roadmaps support an Island's transition to renewable energy by providing clear pathways
for the deployment of renewables that cover the necessary technical, economic and policy
elements. The roadmap analysis is usually centred on identifying the least-cost power
system for the future, with additional assessments of how this system would be optimally
dispatched. This analysis can be supported by an examination of the potential for
renewables in end-uses and other sectors such as: heating, cooling and transportation.
The roadmap also contains specific policy recommendations to enable its implementation.

Global Aflas

FOR RENEWARLE FVERGY

IRENAADFD

(GRemap

P e e

=5 Antigua &
shall Islands

8T .
i

Grid studies for islands

Grid studies support planning for the power sector
transformation. Results of grid studies allow the evaluation
of costs and other efforts required to deploy a flexible power
system with the capacity to host the planned shares of
variable renewable energy (VRE). On islands, grid studies
strengthen the coordination between long-term, policy-driven
renewable energy integration targets and their actual
deployment in power systems. This means policy makers
can plan more accurately for resources required to attain
envisioned targets. They also allow power utilities to identify
the most suitable technical measures to host the planned
VRE shares, without affecting the system’s stability and
reliability.

1d the world to scale up

v future



International Renewable Energy Agency

IRENA’S WORK FOR
ISLANDS:
SIDS Lighthouses Quickscan



SIDS Lighthouses Quickscan: @@ IRENA

Island energy transition process infemational Renewible Energy Agency

« Based on extensive work in islands IRENA has identified 7 key elements
in the process of transitioning to reliance on renewable energy

1.Institutional framework

Create enabling Design energy Establish

policy environment market mechanisms renewables regulations "_'.

1

} } ! :

1

4. Renewables 5. Renewables :

s — o

1

t t 1 :

1

) 1

Establish energy Determlne‘ Understand 1
system baseline ' renewables options . renewables impact

2. Knowledge base

t
b !

6. Local




IRENA Quickscan analysis:

@ IRENA

Scores h eet by | S I an d International Renewable Energy Agency

Cook Islands 22%

Mauritius 39%

Aruba

_ §

¥

Samoa %

Fiji %o

Antigua and Barbuda 46%
Tonga 49% 24%
Palau 46%

Vanuatu 37%

o+

£
nuw
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Kiribati 49%
Maldives 32%

§ 8

]

Federated States of Micronesia 24%
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]
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In progress I Not ready
* Questionnaire response for 20 SIDS graded ready, in progress or not ready
* Provides high-level view of the each SIDS readiness for transition to renewables 42



IRENA Quickscan analysis: @@ |RENA

SC ores h eet by el ement Intfernational Renewable Energy Agency

T Co-operation 30%

1: Instituticnal Framework 28%
Rezdy In progress P Not ready

* Access to finance a major issue: Local funding not sufficient to achieve renewable energy
goals, framework to attract foreign investments into renewables not in place / not effective

* Lack of adequate plans and budgets to operate and maintain public and donor-funded
renewable energy projects

* Capacities to plan and operate grids with a high share of variable renewables a critical need

* National energy roadmaps covering renewables developed by most SIDS in the Pacific still
needed for some SIDS in the Caribbean and AIMS regions
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International Renewable Energy Agency

IRENA’S WORK FOR
ISLANDS:
National energy roadmaps
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OVERVIEW OF SELECTED ROADMAPS

ROADMAPS COMPLETED TO DATE

- Nauru Support to Members on roadmaps  Joint work with GIZ on roadmap

- Cyprus - Tonga implementation in Cape Verde and
_ Maldives Mauritius Vanuatu

- Kiribati REmap analysis for islands

38 Quickscans completed: incl.
mapping of roadmaps, provides
inputs for roadmap development

- Barbados - Dominican Republic

SUPPORT FROM MEMBERS

- All completed roadmaps for islands have been supported through voluntary
contributions from the German Federal Ministry of Environment (BMUB)

- Ongoing work supported by voluntary contributions from New Zealand and Norway




ROADMAP PROCESS

Internafional Renewable Energy Agency

@4}:.3}@ ....... _}4}0—%

ROADMAP REQUEST SCOPE OF WORK ROADMAP ANALYSIS WORKSHOP REPORT
« Letter from Member country to = Defines analysis and deliverables = Determines least-cost future = Analysis results discussed with = Delivered for government
IREMA's Director General based on: energy system government and stakeholder endorsement
= Government priorities « Provides specific policy « Workshop insights incorporated ~ * Gives full analysis details

* Defines rationale for roadmaps :
P « Available data recommendations into final report and recommendations

« Additional deliverables can include:
* Models developed
= Communications rmaterials

W oan ) AAA

Energy sector
IRENA
% stakeholders International /

Government reglonal

N A N "G
T ROADMAP T

+ Identifies the least-cost, technically sound energy -
mix to meets government’s policy priorities

+ For most islands focuses on electricity generation, R
the sector where renewables can have the greatest
impact

TODAY'S ENERGY SYSTEM * Delivers quantitative insights from detailed FUTURE ENERGY SYSTEM

modeling of power system capacity expansion

and dispatching

19



METHODOLOGY

Internafional Renewable Energy Agency

ROADMAP ANALYSIS

Capacity expansion
* Examines power sector

Dispatching model

» Least-cost power system is
investment options and dispatched with high time
operational costs resolution

= Determines least-cost system * |dentifies operational
to meet long term demand constraints and cost impacts
(10 to 20+ years)

Roadmap quantitative insights
» Quantitative insights used to develop policy recommendations

» Typically address transitioning from a power system where costs are
driven by fuel consurmption to a renewables systermn where costs are
driven by upfront investments

\

N/
vV

Roadmap policy recommendations

Grid integration study
= Complementary analysis basad
on roadmap insights
« Very high time resolution

« |dentifies specific measures
that address operational
constraints

Renewables
integration

measures
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TRANSITION OR TRANSFORMATION?

International Renewable Energy Agency

ROADMAP INSIGHTS

SMALL ISLANDS

« Capacity expansion and dispatching CD
analysis can be combined to deliver an =
optimal system

* Limited total investrnent: Optimal system
can be installed as a single project
replacing the existing electricity system

BIG ISLANDS

* Optimal generation mix too costly
for one project =

« Analysis provides project time-line of inves-
trnents to meet demand over period of
roadmap

* Dispatching investigates the impact of each
project to ensure optimal evolution of
power system

19



KIRIBATI

International Renewable Energy Agency

Capacity expansion

Least-cost system design and
modular deployment 2015-2025
for two main islands

Dispatching

Optimized dispatch of 2014 and
2025 least-cost system for two
main islands

Significant solar PV capacity is already in place in
Kiribati.

The roadmap highlighted a pathway for modular
deployment of further solar PV and battery
storage that is compatible with currently
identified resources.

Government and utility are discussing how to
further increase the ambition and raise the
target.

OTEC is expected to contribute significantly, with
a project already underway, funded by the
Government of the Republic of Korea

Roadmap shows that PV curtailment is a potential issue
and identifies specific measures to boost RE share.

Load (MW
Z500

—— Electridty demand
2000 B PV output curtaled

P output dispatched
1500 \

100D

500 -lIIIII

[+

o 1 2 3 4 5 6 T B 91::1112131415151?1&191021121334@
| J
8% 35,
GWh
RE share RE shara
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I"’l BARBADOS

International Renewable Energy Agency

Capacity expansion

Least-cost capacity expansion
plan 2015-2030

Dispatching

Production cost modelling of
2014 and 2030 scenarios

The Prime Minister of Barbados, in an interview with Barbados Advocate, 11
November 2016:

“[...]Jkey step in the process of achieving energy independence is to have a
Road Map. In this regard, the Division of Energy and Telecommunications
engaged the International Renewable Energy Agency to prepare this “Map”.
“The report has been prepared and has confirmed our local analysis that there
can be an exponential increase in the renewable energy penetration level in
the electricity supply.”

“It indicates that the island can increase the renewable energy penetration
level in the electricity supply to a target of 76 per cent of peak generation. The
Cabinet will therefore, in 2017, review and increase the allocation of licenses
for intermittent renewable energy generation connected to the national

electricity grid”.

Roadmap gives detailed insight on how renewables can reduce power sector costs.

2014
BASELINE
400
Battery Storage w0
Liility scale Wind 00
Sugarcane bagasse 250
Litility scale Py 200
Mew fossil Tuel
generators 150
Fassll fusls wo
OEM
Millizn a0
Barbados Dollars/year 0
2014 Basaline

REFEREMCE  EMERGY LOW OIL
SCENARIO EFFICIENCY  PRICE

Q O

RE share RE share RE share
In 2030 In 2030 In 2030
I
]
]

2030 Asfersnca HIZ0 Law Ol Frice

Roadmap identifies options to support battery storage deployment.

Requires Invesment

e
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—
. —iB-E

The key value proposition for batteries is to
provice operating resarves to compensate for
foracast arrors, as wall as for rapid changes in
solar and wind output

‘—b—/\/—

+

Stored electrcity can

Mest peak demand without the
nead to commit additional
thermal generation units

Meet demand when RE
not avallable

Support ekectricity system's
frequency and valtage

9 Q

RE share
In 2030

\

A

N

d g g



B HOoMINICAN REPUBLIC

IRENA

Infernational Renewable Energy Agency

Capacity expansion

REmap analysis identified the
potential for RE in the energy
mix by 2030

Dispatching

VRE penetration and transmission
bottlenecks estimated based on
projected VRE generation and
duration curves

The identified renewable energy capacity for 2030 is
based on the methodology used for IRENA’s global
renewable energy roadmap, REmap.

Implementing the identified

additional renewable options would increase the
2030 renewables share to 27 percent in the total
final energy mix and 44 percent in the power sector.

The REmap analysis for Dominican Republic included
the first quantitative assessment to determine the
technical challenges of integrating the identified PV
and wind systems.

Dominican Republic REmap 2030 analsys shows significant renewablas
capacity expansion is possible.

e B e erters
o Bloanergy power
clandnill gas) —
Mok shown on map:
342 MW (D) 192 MW 1% MW small Fydro
538 MW (utllity) (lalr::?nﬁas) Ao, 1174 MW large hydro
o e 54 MW (bagasse) 9 MW blogas
40 MW
342MW (D5)  clandrll gas) 102 MW off-grid solar
24 MW
(bagasse) TOMW 5'""““%” systems
(coiring)

REmap analysis provides insight on integrating higher shares of PV and wind.

Power (MW)
E000

Peak Resldual Demand

- o Min Demand
1000 Dispatchabie plants 2070
o / ‘
Curtaliment at 55% Curtalimentat 753" | _ Min Residual
000 Instant penatration imit  Instant penetration limit Demand 2030
0 0 40 &0 a0 100 Percent of hours
of the year

Loz Duration Curve In 2030 Residual Load Duaration Curven 2030 - - Load Duration Curve In 2015
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International Renewable Energy Agency

IRENA’'S WORK FOR
ISLANDS:
Grid Studies



Grid studies in the renewables

@ IRENA

p I ann | N g p rocess International Renewable Energy Agency

e

Strategic Planning Feasibility Deployment

0% RE Reviews & Adjustments 100 % RE

Investigations & Planning Maintaining shares
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VRE Technical Challenges % ‘RE NA

Infernational Rens

Integration of VRE affects system operation at different levels and time horizons

The operation of a power grid is a complex task requiring a sound planning
process

Customers expect reliable and affordable supply of electricity
Diesel generation has provided off-the-shelf, reliable and easy to operate solution
Penetration level of VRE may affect:

=  System operation

= Grid capacity

= Stability

Solutions for all these challenges exist and grid studies help to identify the most

effective options
54



Grid study for Upolu, Samoa

Q@ IRENA

Infaernational Renewciol

21y -“'-a =1

Technical constraints associated with the
implementation of the PV and wind generation
projects planned by the utility (EPC) to achieve
the national target of 100% renewable energy
were identified

The power utility is implementing the
recommendations of the study to achieve stable
operation with 14 MW of solar PV

Through funding from a development partner
the utility procured an energy storage system

The technical assessment and the models
prepared by IRENA are being used as technical
references in the procurement process

More aggressive scenarios with further projects
to achieve 100% RE target were also assessed

e
.//043 Xy
\ -'f,;,l,

Upolu 2014

Load @ @
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Upolu 2017
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International Renewable Energy Agency

IRENA’S WORK FOR
ISLANDS:
Project facilitation



IRENA Project Facilitation toolkit

International Renewable Energy Agency

IRENA supports project stakeholders in the design, development and financing
for successful renewable energy projects in SIDS.

RESOURCE GlobalAtlas

FOR RENEWABLE ENERGY

YOUR SOURCE FOR RENEWABLE ENERGY INFORMATION P r0_| e Ct Site characterization

Success stories

Country profiles conce pt
o Pre-

Deployment Project pipelines e
Corridors, SIDS feasibility

Lighthouse,
Readiness

Assistanceto
financialclosure
and debt facility

|RENAADFD Investor

Bankable project development
guidelines

IRENA
I PROJECT
LN oJlI1aVA NAVIGATOR

Evaluate, technical assistance

ready

SUSTAINABLE 57
ENERGY MARKETPLACE



Project Navigator ‘ R E N A

International Renewable Energy Agency

The IRENA Project Navigator is a free online platform providing comprehensive, easily
accessible, and practical information, tools and guidance to assist in the development of
bankable renewable energy projects

LEARN DEVELOP
Renewable Interactive online Curated search
energy project workspace to engine of renewable
|1 guidelines with develop bankable energy financing
| tools & templates  project proposals instruments

The platform provides easy-to-access knowledge materials for major renewable energy
technologies relevant for SIDS stakeholders featuring real-life case studies and practical tools
such as project evaluation models, checklists or evaluation forms that can be applied to help
structure bankable project proposals and access renewable energy financing.

Find more information at http://navigator.irena.org



IRENA

International Renewable Energy Agency

Project Navigator: SIDS action plan

Putting best practices into action, IRENA will organize in 2018 with partners, several training
workshops for project developers in the Caribbean, Africa, Indian Ocean, Mediterranean,
South China Sea, and Pacific islands, in applying practical steps for increasing bankability of
renewable energy project proposals.

IRENA's training workshops will
identify island renewable energy
projects and support them into
preparing bankable renewable
energy project proposals — bridging
the gap between studies and
financing through practical
deployment mechanisms.

These training workshops are designed to help project developers systematically and thoroughly
plan projects and avoid pitfalls that jeopardize project success.

SIDS project developers can already register their interest for the project development training
workshops by sending an email to the IRENA Project Navigator at navigator@irena.org




Project Navigator: outreach

International Renewable Energy Agency

The IRENA Project Navigator supports project developers in applying best practices to transform
their power sectors with renewable energy and address the challenges of affordable energy and
climate change.

‘ it

oy

2x """" Liiitid
: | tetenete
S R L Liiil ——
4,500 users 700 developers 3,000 people
registered on the platform trained in workshops : reached through webinars

-------------------- IRENA Project Navigator outreach outcomes in 2017 «-esesemesenenene

users from 1,300 projects 7 Technologies
190+ countries created on the platform and a SIDS module
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Global Atlas Services

International Renewable Energy Agency

Data downloading and zoning

8 IRENA Global Aflcs

GlobalAflas: Editing RS s

Print and Extract Map Images

Suitability maps for identifying investment opportunities in GCC

Search the maps and tools in one single entry — Global Atlas 3.0

— P L 12

Over 2000 dataset:

You am about to download up to 4 MR of data
from Layer “Awerage WS Tkm 2t 200m height
17U 20157 in the followng format, Woeld you
ke 10 contwe?

Bioenergy Simulator - . Raw Data Downloading
Link to download the World Bank Global Solar Atlas:
https://irena.masdar.ac.ae/gallery/#map/3343

To contribute data, expertise or to promote the Global Atlas initiative, please reach out to us at:

GlobalAtlasContributors@irena.org
To request for zoning/suitability analysis, please reach out to us at: GlobalAtlasServices@irena.org
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The Global Atlas for Renewable Energy is an initiative coordinated by IRENA, aimed at closing the gap between nations having access to the necessary datasets, expertise and financial support to evaluate their national renewable energy potential, and those countries lacking such elements. 

2. In the past six years, the initiative has delivered a highly functional geographic information platform and brought together more than 50 highly skilled international research institutions to share over 2000 renewable energy maps on this single and consistent platform covering solar, wind, bioenergy, geothermal and marine energy.

To contribute data, expertise or to promote the Global Atlas initiative, please reach out to us at: GlobalAtlasContributors@irena.org

3. The Global Atlas zoning service involves GIS based spatial analysis using a method developed by IRENA for utility scale and off-grid applications. In the analysis, key parameters, such as resource quality, transmission grid distance, population density,  topography and protected areas are combined to deduce highly suitable zones for solar and wind energy development and an indicative estimate of the technical potential. The service is offered to member countries in support of national and regional scale renewable energy planning.
 
4. Explain the download: when you download the Geotiff datasets, you can easily put it into the GIS system for further studies. If you don’t have the GIS system, you can come to us for zoning analysis at: GlobalAtlasServices@irena.org. 
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@Global Atlas Site appraisal service GIOba IA'H dS

for wind sites in Comoros and Cape Verde FOR RENEWABLE ENERGY

The Site Appraisal Service - The service is an
innovative and cost effective approach to screen sites Work for SIDS:

earmarked for solar and wind development in countries. 2 wind sites for Cape Verde

This service efficiently expedites the development process

» 4 wind sites for Comoros
and increases the likelihood of success with finding

economically viable sites for further investments. * More sites in the pipeline

To request for site appraisals,

Technology configuration covered please contact: _
GlobalAtlasServices@irena.org
Wind

Solar stand-alone (Utility scale)
Solar and battery hybrid system

Solar and diesel hybrid system

www.irena.org/globalatlas IRENA

International Renewable Energy Agency
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Notes for work for SIDS:
The global Atlas has conducted site appraisals on island countries; 2 wind sites in Cape Verde and 4 in Comoros. The Global atlas will continue supporting island countries in site appraisals. Kindly revert back to IRENA at GlobalAtlasServices@irena.org with the following information to submit sites for appraisals.
Geographical coordinate points of sites
Projected installed capacity
Cost of capital 
Income tax rate 
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IRENA Tools: Project Facilitation

Marketplace & RE Project Financing Facility with ADFD

IRENA

International Renewable Energy Agency

SUSTAINABLE
ENERGY MARKETPLACE

Inter-American

evelopmen i y@%
NIIDB ftmeen,, POWER (&)

1\%?}

We have real evidence of the increasing worldwide consensus that a sustainable energy future powered by renewables is within reach.

A LS, GOVERNMENT-LED PARTNERSHIP

©PFAN

[t s

IJ;ELOII\S
ESCWA

Adnan 2. Amin - Director Genersl

el
Msp  ssteine

P oo
Gérglel |

NEW
The Sustainable Energy Marketplace will soon expand to Asia, Southern and Eastern Europe and the Pacific region. If you are seeking to find support or finance
projects, please fill out the contact farm available here to be natified when the global platform is open for registration

ACCESSTO ACCESSTO
CARIBBEAN PORTAL AFRICA PORTAL

Online platform to support

ACCESSTO
LATIN AMERICA PORTAL

project initiation, development
and access to financing

IRENA ADFD

Supporting Energy Transition

@ IRENA

International Renewable Energy Agency

IRENA.ADFD

Supgerting Energy fronsition

Latest updates FAQ

About How it works How to apply Funding Projects selected

Contact us.
About the Project Facility
IRENA and the Abu Dhabi Fund for Development (ADFD) have

colleborated o create a joint Project Facility to finance fransformative
and replicable renewable energy projects in developing countrie:

Latest updates

[ Fifth Cycle
webinar presentation

New caoperation agre

eement signed between IRENA and ADFD

Projects selected How it works Funding

IRENA camies out ils project The ADFD provides soversign funding
IRENA ADFD screening and recommendation to govemments of d i
process as detailed out in the ries

Guidelines for Applicants...

How to Apply

Concessional financing for
innovative renewable energy
projects




Sustainable Energy Marketplace: @@ IRENA

O n I | n e p | ath r m International Renewable Energy Agency

@@ I R E N A SUSTAINABLE M;Erlée;;;lace Administrator

oo fenewotie ey vorcy | ENERGY IMIARKETPLACE

2 : PN NEWS
_ Sustainable isreees P il A
ABOUT - i i ﬂ;‘Ij:J“L T 12/08/2015 - COP21 Day 8: 'BASIC' nations 2
Ener@ B ~ Egypt ’fﬁg:' g .1" r] turn up the heat...
Westém | ) 2 Ll
BENEFITS FOR USERS Mar etplace AL I’ i el .;f.‘;‘f.‘.. 115 - COP21 Day & 'BASIC nations @

Mauritanie turn up the heat...

Mauritania

12082015 - COP21 Day 9: 'BASIC' nations ]
Arabi tirn up the heat...

& MARKETPLACE + Mumber of projects in the market place

5 - Morocco 5et to Bring 160MW of
Concentrating Solar Power...

& USER PROFILE e e o RS e ¢ Kenyal o ] 12/08/2015 - African Investment Fund &
emocr; G CrossBoundary Energy Raises $8 Million For...
167.86 ww Sk A )

RIRENA REPQRTS Combined capacity of projects in the

@

SEE MOrE...
market place (power generation projects 7
OTHER MARKETPLACES - anly) ) _Mot;amgique :
fpozaiiitiquie § EVENT CALENDAR
0 38 bﬁld‘fgasikar& T
® bn US$ adagascat o cop21 'g
Total investment nead S m Paris: France
Atlantico Sul ¢ -
i @
GO gle ouit &aﬁﬂedm ©2015 Google INEG]  Kdyttdehdot Warld ustae Enetpy Summic 2015 =
LATEST PROJECTS Abu Dhabi Mational Exhibition Centre
Nigeria Solar PV ToatE Second Meeting of the UN Environm... -
Green Village Ele... 17.8 MW electricity Nairobi, UNEP Headquarters
.
Ghana sotidgiomass... THE SUSTAINABLE ENERGY MARKETPLACE: a new horizon
SEE More..
Kwamoka 6 MW electricity | As part of IRENA'S objective to sustain and facilitate the spread of renewable energy technologies, IRENA has implemented a virtual

A marketplace facilitated by IRENA and partner institutions
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Identifies projects 
Supports development towards investment maturity
Provides transaction advisory service 
Spans 85 funds, facilities and programmes offering funding for renewable energy projects in Africa 
Vehicle to channel projects to right financiers


IRENA ADFD

Fifth cycle projects will be announced at the IRENA Assembly in January 2018

PROJECT FACILITY

& IRENA

International Renewable Energy Agency

gt. Ving_ent & Cape Verde
renadines \ .
i} Geothermal LN l&hwhlinlddmhr Iran Solomon Islands
& 105.000 100% i iinertma | \Y) Geothermal (& hydro-power
St o Mauritania & 150,000 & 5,000
& benefittin eople banefittin
Antigua & Barbuda (A 7' Wind & Hydro PRI o -
r ‘\I 3 a ; = ¥
é\ qmﬂﬂiigrgm fishing villages benefitting Marshall Islands
for the country ';_é; Wind m .'ti. Sglﬂr W_
Cuba & 2.000 —" % micro-grids
o : g e; le benefittin L] 16 500
E-‘?:u gu:]al;ﬂ ‘ L <] P oF' o Niger - ik Bevichiikig
Ec’: & ini a i
pecple benefitting ﬂo ﬂ'u go [ Solar PV e
n T
Ecuador ° o™ Eﬂﬂgﬁgmg o ) fors
& Hydro 0 © | & 11,000
E 7.000 ﬁ.l'gerllina. o people bensfitting
pelc-plebmeﬁtﬁ ng fﬁ Wdﬂ] ‘
“ﬁ_ 22,000 Burkina Faso
people benefitting B solarPV
Senegal & 12,000 Maldives
Solar PV e Besing [l Waste ene
= rgy
@ 80,000 Sierra Leone Mali Seychelles M 120,000
people benefitting @ Solar PV .Q Solar H'rhnd @ SularF’h'piam people benafitting
@ 15,000 & 92,000 & 1,800
people benefitting people benefitting houses benefitting

QO FourthCycle ©

Third Cycle

www.irena.org/adfd

© SecondCycle

© First Cycle
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NOTE: the projects selected in the fifth funding cycle will be announced at the IRENA Assembly in January 2018.



Renewable energy for islands
at CO P23 International Renewable Energy Agency

UNFCCC COP 23 in Bonn 6 to 17 November 2017

= Fiji has the presidency of COP23, 15t time for a SIDS

IRENA organizing a SIDS Energy Day side event
= 13 November 2017 at the IRENA Pavilion — Bonn zone
= Session 1: Transforming the energy landscape in SIDS
= Session 2: Strengthening resilience and facilitating implementation of NDCs
= Session 3: Supporting SIDS energy sector transformation @ e
COP23 FiJ|
UN CLIMATE CHANGE CONFERENCE

66



International Renewable Energy Agency

s’:b"D SMALL ISLAND DEVELOPING STATES @ RENA
— LIGHTHOUSES INITIATIVE Wil

LIGHTHOUSES

Infamaticnal Renewaizle Energy Agency

Follow us % l:

Emanuele Taibi

Power Sector Transformation Strategies
ETaibi@irena.org
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