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The Project Navigator Platform

International Renewable Energy Agency

& IRENA

ntemational Renewabie Energy Agency

www.irena.org/navigator

Learning section Start a project Financial Navigator My account

Welcome to the IRENA Project Navigator!

* To learn more about the renewable energy project
development process and to develop bankable project
proposals, please enter the Project Navigator

When looking for funding opportunities, browse the
= _\5 IRENA Financial Database using the Financial Navigator
oA
3 be If you are a project developer, you can create a
workspace online and track your project development

progress.

Choose from the Quick Access tiles below!

Learning section Start a project

Learn about project development Create a project workspace
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Sign out

News

13 May, 2015
"Introduction to the IRENA Project
Navigator" Webinar

5-6 May, 2015

2nd Project Navigator
Workshop, Ulaanbaatar, Mongolia

22 April, 2015
Project Navigator Launched

Financial Navigator

Find funding opportunities



The Project Navigator Platform e
nternational Renewable Energy Agency

Objectives

»

Increase the bankability of projects by:
»  Strengthening the project development base Yy
» Enhancing the quality of project proposals : ] - ‘

IRENA
S®IRENA G )
ing sectie -

News

9 November, 2015
3rd Project Navigator Workshop,

t0 the IRENA Project

5-6 May, 2015
» RedUCIng COStS and mltlgatlng rISks through } — Cho;seﬁ'ommeouwckﬁx:ascusbebwi i?;:;:?xﬁ::;wmbmp
proper plannmg and efficient use of funds Learning section Start a project Financial Navigator

»  Facilitating effective implementation

Learning Section

»

»

»

»

Project development and
technical guidelines

Best practices
Tools, templates, examples
Case Studies

Learn about project development Create a project workspace Find funding opportunities

Copyright @ 2014-2014 IRENA - International Renewable Energy Agency. All rights reserved. Terms and Conditions n

Start a Project Financial Navigator

» Personal and private workspace » Information on multiple funds

» Stepwise approach »  Filter by region and technology
»  Track your progress » Information includes fund types,

»

requirements and contact details

Export documents
among others.



SYNERGIES
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Process Overview
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O g

Screen

0 Divergent
Early Stage Thinking
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END
LOADING
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Pre-Development

o
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Execute
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TECHNICAL CONCEPT
GUIDELINES: BACKGROUND



Technical Concept Guidelines
Mini-grid Applications

International Renewable Energy Agency

Why?

Technical Concept Guidelines should facilitate
project development and deployment of all
technologies.

Developers and Member states have shown interest
in Mini/micro grids

Objective

To show project developers how to select plan a
successful Mini/Micro-grid project, taking into
account external influences, such as legislation,
stakeholders or contracts




Technical Concept Guidelines
Mini-grid Applications

International Renewable Energy Agency

Scope

*  Technology overview

* Project planning and design

* Financial assessment

* Project execution and commissioning
* O&M

Main Features

*  Minimum requirements for bankability of a
Mini/Micro-grid project

* Comparison of possible options

¢ Case studies and tools

* Financial model

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

navigator@irena.org

Size and technology options

Financial
constraints

Regulatory framework Successful
Project

10



DEFINITIONS



Types of mini-grids

Off-grid

Small size @ ility Grid > i Microgrid
Semi-autonomous 4 > '
Good for rural communities and islands

*  Objective: to offset diesel consumption with RE =l e e -y
Resilient :
* Grid connected E

u @ Electrical Distribution and Power Quality Engineering Expemse \

S

Typically in developed nations

Emergency facilities / control and operation centres

Commercial, industrial, healthcare facilities facing
sustained grid outages

Operation Modes

* |slanded

Advanced * Parallel with larger grid

Grid connected campuses with multiple distributed
loads

High levels of automation, control, forecasting
Serve as test-beds for innovation
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Financial viability

* Financially sound by reducing dependence on
oil-based fuels

* Increasing efficiency of engines with storage

¢ Through bill management: taking advantage of
peak and off-peak periods

Social impact

* Provide options for electrification

* Potential refrigeration and medical equipment
¢ Overall improvement in quality of life

Sustainability / Carbon offset

RE Minigrids reduce carbon emissions and improve
sustainability by displacing fossil-fuelled based
generation

Resiliency and reliability

Resilience for services such as lighting,
water/wastewater, telecommunications, and
medical facilities

Increased reliability reliable when dealing with
critical loads due to their design, which includes a
variety of centralized interconnected resources

13



ADDITIONAL TOOLS



F I n a n C I a | TO O | International Renewable Energy Agency

r
f{ Microgrid components: / . f-"f Loads: ff Financial KPI's:
/- Grid connection / | - Electricity & heat ( Dashboard: NFV, IRR, LCOE, Return on
| -Solar PV i | - Yearlyor monthly inputdata | - Financial parameters Investment, Payback Time,
-Wind turbine In" | - Normalized hourly profiles | - Results summary Minimum DSCR
- Generic base load RES |' \ (standard or custom) \
- Battery storage \ b
- CHP
- Diesel generator I|I Operational KP!'s:
T Boiler I". - #customers
|\ =2 Different fuels: | - Heat demand (GJ)
\ Diesel, biodiesel, ‘ v - Electricity demand (GWh)
‘\__\ biomass, natural gas \‘-\ Micro grid Cash flow - LDCB-I.I;T:EF'I e.u.r:alc:lleffogsillﬂ
: . generation (MWh and %
b Operational Calculation & e g y
: ] . - Grid import (MWh and %
;,/ P — ;..-' Calculation Detailed results _ Battery storage (MWh)
,.-; Irradiance y 'y - RES curtailment
II." -automated import of Ir" - Demand not met (MWh and %)
| location specific hourly I."
f profiles (PVGIS) |'
Wind speed
-automated import of |
| location specific monthly | ’ .
II'.I average F:ASA] ¥ |IIII II."{ITariHs: ;"ﬁ Cl:;tl_-E;ne_frt_ KPI's ; _
- Generate hourly values “-H | _ Electricity & heat f - Subsidy p e.r co n.rj _e.cte _ cu :‘.to.mer
| _Define turbine power \ - Tariff differentiation by: . - Cost of CO2 emission reduction
\\. curve “\ "'.\\Hc:-u r, day, month, year t'-\\
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Technical Content

The project consists of 5 aspects:

1. Minigrid definitions and conceptual guidelines,

introduction and background information

2. Minigrid project development guidelines, detailed

guidance on each of the 9 project development steps in
the Project Navigator

3. Microgrid operation and financial evaluation tool, prove

the financial feasibility of the project

4. Project case studies, lessons learned for different types of

microgrids and locations

5. Set of practical tools for project developers, guiding and

structuring the process to develop a bankable and
successful proposal.

Pre-
Development

Development

International Renewable Energy Agency

Identification checklists.

SWOT matrix, SCOPE, PRIMO-F, PESTEL planning
models.

Self-scoring test, critical path method.

Ranking scheme, selection spreadsheet templates.

Stakeholders impact matrix, TECOP model, CSFs,
project profiles templates, viability checklist.

Analysis overview

Technical and Logistical Factors

| / \ |
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Thank you!

=_=_==‘=_‘-=‘=_‘;_ Visit us: www.irena.org/navigator

Contact us: navigator@irena.org



INSPIRE



IRENA web platform for RE standards /G
. . o M IRENA
and pallle nll.s. WWW.IrenG.Org/InSplre International Renewable Energy Agency

IRENA’s web-based application on
International Standards and
Patents in Renewable Energy -

‘‘‘‘‘

®® IRENA INSPIRE

INSPIRE - is an interactive platform
which facilitates the access to such
information by:

* Providing one entry point for information
on renewable energy technology (RET)

Interested in RE patents?

el Lo ot s et patents and standards for the public
interested in RE but non-experts in
el et i o Be standards or patents

* Relating the information to practical
applications

* Informing the users on what are and
how to use patents and standards for
the deployment of RET

* Facilitating a dialogue between the
different stakeholders on these topics

Find out more at: www.irena.org/inspire




SUSTAINABLE
ENERGY MARKETPLACE

SCALING UP
RENEWABLE ENERGY INVESTMENTS

30 SEPTEMBER 2016

Aleksi Lumijarvi
Programme Officer, Renewable Energy Private Sector Finance, IRENA



Virtual Market Place for
Su Stalnable En erqy Pr()IeCtS International Renewable Energy Agency

To scale up renewable energy and energy efficiency investments a
virtual market place is created with the objective to support:
v'initiation,

v' development and

v financing

of sustainable energy projects

By:

« Improving the transparency of the market

« Offering relevant tools and databases for market players

« Supporting and facilitating projects in the development stage

21



Positioning of the Marketplace:
Main stakeholders and their roles

PROJECT HOST COUNTRIES

» Promote project portfolios
* Promote enabling investment
environments

IRENA
PROJECT OWNERS SUSTAINABLE FINANCIERS
o ENERGY MARKETPLACE N

* Ensure visibility « Originate deals

for projects * Project development
» ldentify investors support

and advisors « Co-financiers
« Share data * Find relevant country

data
SERVICES & TECHNOLOGIES

» Originate new customers
* Find partners in project
development / financing consortia
* Find relevant country data 22



Matchmaking / search engine

International Renewable Energy Agency

@ IRENA

Iribemational Rerswiable Erargy Agency

ABOUT

BENEFITS FOR USERS

MEDIA

MARKETPLACE

USER PROFILE

IRENA REPORTS

OTHER MARKETPLACES N

LATEST PROJECTS

Nigeria
N9-5pider

Ghana

Tilli Sclar

South Africa

Solar - PV - utility
scale

50 MW electricity
Solar - PV - utility
scale

20 MW electricity
Wind - on-shore

SUSTAINABLE
ENERGY MARKETPLACE

I HOME

: e 2 N/ , LN g FooEx
Sustainable Energy . ... _F‘f“"f / T N
. e T Egypt 4 1 M
Marketplace N § WA §
{ | ™ A~ ) udi Arabia \_,‘ India
T glslamic "
lic of
62 A
o B
Mumber of projects in the market place o [ » & L
E, ] ’ iopia .
)/‘/, o Laccadive Soa
88w - - e
Combined capacity of projects in the market place ]
(power generation projects only]
2.4 vnuss Kt i
Total investment cost , Renewable Energy "% -HEH Madagascar =98
‘ M g { +[n
, Energy Efficiency 7’\,_/-“_ ] E
i o

Ocean Africa
GO gle Map deta 82016 Google, INEGI | Terms of Use

THE SUSTAINABLE ENERGY MARKETPLACE: a new horizon

As part of IRENA's objective to sustain and facilitate the spread of renewable energy technologies, IREMA has implemented a virtual market place for renewable
energy projects. The Sustainable Energy Marketplace is a free platform, for project owners, governments, financiers, and service and technology providers to
help develop and drive investments to new renewable energy projects.

edit &
help @
contact

0372016 - Mary Ellen Harte: Climate &
Change This Week: It...

057206 - Egypt agrees to international &
arbitration for PV projects but...

05/07/2016 - 6th African Rift Geothermal @&
Conference ARGED - early bird...

08/17/216 - Tanzania and Ethiopia ]
preparing 400 MV PPA ahead of...
03/06/2116 - Planning, Tendering And
Closing Global District Energy Projects

®

SEE MOre.

EVENT CALENDAR

Africa-EU Renewable Energy Cooper &
ation Programme - Off-grid Matchm
aking Event

Mairohi, Kerya

4th Annual Powering Africa: Nigeria &
2016

Abuja, Migeria
East Africa Festival of Energy 2016 &
Dar Es 5alaam, Tanzania

Regional Energy Co-operation Sum &
mit

23



Matchmaking / search engine

IRENA

International Renewable Energy Agency

C® IRENA

ntemational Renewable Enangy Agency

HOME

ABOUT

BEMNEFITS FOR USERS

MEDIA

I MARKETPLACE

W

W

w»

F

F

F

General Search
Projects

Financing instruments
Service Providers
Technology Suppliers
Organizations

Countries

& USER PROFILE
& IRENA REPORTS

OTHER MARKETPLACES

LATEST PROJECTS

SUSTAINABLE
ENErGY MARKETPLACE

R edit
help @
contact &%

Marketplace Administrator

Projects Search

Search...

Jo

Project technologies

[##) Solar - PV - rooftop/building
integrated/distributed 4

[w#) Solar - PV - utility scale (2)

Apply | Clear

Grid connection

] Grid connected (1)

] Mini-grid (2)

Apply | Clear

Country

L] Ghana (z)
L] Morocco 1)
] Migeria {2)

] Uganda (1)

Apply | Clear

Organization name

] Access Infra Africa Limited |1)
] EME West Africa (1)

L] GVE Projects Ltd. (1)

[ Ghana Capital Partners (1)
] ICIMI 1)

(] Selar Breeder Morocco
Sarlm

Apply | Clear

Project status
[ Feasibility (3

|w#] Financing (3

Apply | Clear

Expected start of construction

2011 2021
All

Project ownership
- (] Private (5) -

(] Private Public Partnership (1)

Apply | Clear

Expected start of operation

2,011 2,021
All

24




M a.t C h m akl n g / S ear C h e n g I n e International Renewable Energy Agency

Welcome edit 8

@@ I |-\) E NA SUSTAINABLE Marketplace Administrator help @

vemcsionas fenewoe ey ooy | ENERGY IVIARKETPLACE contact
SGI Biomass-to-E... 15 MW electricity

- See Less Filters
see More...

PROJECT NAME ORGANIZATION NAME PROJECT TECHNOLOGIES COUNTRY | CAPACITY TOTAL INVESTMENT STATUS OF EXPECTED START OF EXPECTED START OF
[MILLIOMS USD) PROJECT CONSTRUCTION OPERATION
Torora 20MWp Solar PV | Access Infra Afri
ororo SN Solar FY Access Inira Airica Solar - PV - utility scale | Uganda ' 20 30 Feasibility | 10/10/2016 6/1/2017
Plant Limited
Green Village Electrici Solar - PV -
reen Village SECICY | CVE Projects Ltd. L Migeria | 17.8 | 3.492 Financng | 5/7/2015 12/1/2015
Project rooftop/building
Shared-ownership Off- selar =PV Nigeria ' 15 3g Financi 9/1/2016 11172017
-
grid Solar Electrification rooftop/building lgeria inancing
Solar Breeder M Solar - PV -
S e e | e . Moroceo © 8 10 Financing 4/1/2016 9/1/2016
S.a.rl rooftop/building
Decentralised Solar PV Solar- PV -
. EME West Africa L Ghana ' 20 36.4 Feasibily | 6/1/2016 6/1/2017
project for Self rooftop/building
28MW solar PV in 5
i solar VN SEMYE N Ghana Capital Partners  Solar- PV - utility scale  Ghana 28 56 Feasibily | 6/1/2016 10/1/2017
Beraku, Ghana

6 results
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Matchmaking / search engine

S IRENA |

Irheroiioren derasathe Brergy Sguess

HOME

ABOUT

BEMEFITS: FOR USER:

MEDIA,

| MARKETPLACE

% General Search

#» Projects

# Financing instrumants

% Service Providers

#» Technology Suppliers

# Organizaticns

% Countries

& USER PROFILE

& IREMA REPORTS

OTHER MARKETPLACES =

LATEST PROJECTS

Higeria

e Spider
Ghana

Tilli Solar
South Africa

Diameond Wend Dev
clopment

Uganda

Eiomass Pawer G=

Sollar - FV - utility
rale

S0 W electricity
Eolar - PV - utillity
ale

20 MW electricity
‘Wind - on-shore

140 MW electricity

Solid Biomass - C
HP
2B MW electricity

SUSTAINABLE
Enercy MARKETPLACE

Ghana Capital Partners

28MW solar PV in Senya Beraku, Ghana

Ghana - Solar - PV - utility scale
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GRID COMMNECTED

LAND ACQUISITION FINALIZED

PERMITS M PROCESS, FINAL STAGE
FEASIRILITY STUDIES N PROCESS, FIMAL STAGE
AGREEMENTS 1M PROCESS, FINAL STAGE

FINANCING PROCESS PLAMMED

FROJECT LEVEL [RR EQUITY IRR
17 % 22 %
Project summary
Project objective and struchure

Status of project
Project idea
Pre-Feasibility
Feasibility

COMNTACT ADMINISTRATOR Wy

Occidesital i .
Mapa  Zasdiite II \ /""\ﬁ
i b
ia | Y
Mauritania ! L

Se” =
iy Daksrg Senegal = Chx
Wh electricity Gambia " r [T e
Guirin- i o ] fons [
W e BT AR
Siarra L SiCosta du Tage ;
?14 Marfil p;h...Ul o Re
el @ s Camaripn  Cent
Arra Cedin de @
Guinsd
Luaniis Y
Go gle Do de magas £9015 Googe, ORIHAE | Tammings & use
LA P i
- Contact information
of operation
Sidney Yankson
DIRECT PAYBACK PERIOD % +733I507TATIN0 ¥ 1 Independence Avenus
6 ears Accra
B sidney@ghanacp.com
=]
2= Data room

The project will provide electridty via the national grid to 200,000 homes or 1 million people. The project is
100% owned by GCP. SolarCentury will be our EPCM partner. SalarCentury will be responsible for the technical

wark, construction and assiting GOP with maintenance. GCP is responsible for equity and senior debt financing

and project management.

Lowation

The project site is 45 mins drive by car from Accra, Ghana. The site is accessible by & miain access road. The site

Finandng plan
Financial instrumert Armaunt {millicns USD)
Eguity. controlling stake’ M& & 20

Senior Debe 3

Auwailable finandng
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Tools and databases

International Renewable Energy Agency

| = =

€ 4 e o

O®IRENA I

RESOURCE |z

YE——
€405 wmirsany
o 0 P 3o 3045 G
o
[ o ]
200000
e

Policies , % Measu

res Daﬂgbai‘s’ aﬁ “ |

P
e ey

B IRENA GlobalAfias

WELCOME TO THE IRENA PROJECT
“NAVIGATOR!

Learning section

Leam more abaut Fae

Laa™ more abaut projact Cevelopmaent Leam more abost $he ook
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Engaging partners in project facilitation

International Renewable Energy Agency

.....

nnnnnnnnn

.......

\3 IDB

4
- Inter-American
e . Development Bank.
{

/
b Brazil
]
Peru \
o R =
S l_
A 1
)
& CTI PRIVATE FINANCING ADVISORY NETWORK
7]
Y
T R —
/ n
Chile LD
( g
?“ \f \'\
\ “Uruguay\(

“') Argentina

|

€ = Algeria / POWER N

o

) e == | syria |

Tunisia) Mediterranean Sea 9} ) {

S ~Jrea
K~ )

AFRICA

sahﬁ[ | Saudi Arabia
| ‘ B =
| L 7ol ;

Mauritania | b [ =Y
A5 | Mali ( Niger = )
Xt Y a5 Sudan “ Yemen

N — ) ,
S S ‘.v Gillf of Aden
4 e P )
f’*"’\‘" i /  Nigeria ,
A%
4 {
ulf o

South
Atlantic
Ocean

ENERGVANDENVIRONMENT 5°ma'8
_________________ PARTNERSHIP 3 ‘ _~
Gabo \y
Y PTTTTDRICONRGO” EE——C
b o p-}/ N
T = Tanzania
ial| P i~

.‘- imbique:
CTI PRIVATE FINANCING ADVISORY NETWORK Madagascar
K 7 B
/= ‘]
L |z
&
South Africa’

Project origination; “Marketplace as a pipeline aggregator”
Project facilitation; identifying funding facilities, match-making
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Current User Volume

International Renewable Energy Agency

« 231 regqistered users

152 projects

« 84 financing instruments

« USD 7 bln investment need

* 62 solar projects

« 30 bioenergy projects

« 20 hydropower projects

« 16 wind projects

« 24 other renewable energy
projects

4.00
3.50
3.00
2.50
2.00
1.50
1.00
0.50
0.00

40
35
30
25
20
15
10

Total investment cost (USD bin)
and Capacity (GW)

Africa Caribbean Latin America

W Cumulative Installed Capacity (GW) M Total Investment Cost (bln USD)

Project types by region (number
of projects)

M Africa
B Caribbean

M Latin America

Bioenergy Hydropower  Other Solar Wind 29



Thank you!

International Renewable Energy Agency

/. Canada i 5 S
\ s
Satelliitt Dedtschiand | Yxpaina 2 2
Kartta Sate x G‘::r‘r:un; - Uk?ume Kasakcran Mowron ™ Y
. S Francé z Kazakhstan Yne " 1
! S Eapata. 0 Mongolia H
i > i
in 3
I North Uglted States North T E A J?pfn I North
| Pacific ; r fawrr o China South | Pacific
I QOcean / Atlantic ¢ sdball .,I | A!ghnnlslnn ) i Rores I QOcean
i - i+ Ocean sl L5 QL Sirdn !
{ .
{ Mé Alqcﬂa Llhya ‘ pq e Pakistan Sy ) H
! Mex \ Saud| Ambln India Uszinalny !
] J / wlagaull Tnplllnd [}
: 4 dccr?:: Sudan \ :
! o Nl ria !
i [N | | S
-l —\‘\'_ ~~~~~~~~~~~~~~~~~~~~~~~~~~ R I e e e = = 1 7 = = (I e e e e e e = i e - B e e e | R —\‘\: ———————
\ , o iranio Indonesia Papua New A
\ ‘/ . uinea \
o——— X | entminaa T
f Bonv(- ) f ’
| Oﬂd‘;guiku Indian !
South South : SOaNE Ocean Australia Sout
Pacifie Atlantic - Pacif
Ocean Ocean South Africa 21
f
w . - rumllnn New
an . Renewable Energy Zealand |
i ; 7 +
T ’
Energy e : ’/
/ f o=
, |
Karttatiedot 82016 Kaytoehdot limoita karttavirheesta

ACCESS TO

LATIN AMERICA PORTAL

CARIBBEAN PORTAL

AFRICA PORTAL

http://www.irena.org/marketplace
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