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The International Renewable
E n e r g y A g e n C y International Renewable Energy Agency

The Voice, Advisory Resource and Knowledge Hub for 171 Governments

Russia will
becoming a
member in the
coming weeks

Renewable energy can:
= Meet our goals for secure, reliable and sustainable energy
* Provide electricity access to 1.3 billion people
= Promote economic development
= At an affordable cost 2



Structure and Membership

Infernational Renewable Energy Agency

Headquarters:
Abu Dhabi,
United Arab Emirates

Three Programmes:
sInnovation and Technology
Centre (IITC) in Bonn, Germany

Knowledge, Finance and
Policy Centre in Abu Dhabi

Country Support Programme
iIn Abu Dhabi

Foundation

26 January 2009 in Bonn
International Agency since April 2011
The only international RE agency
worldwide

Scope
Hub, voice and source of objective
information for renewable energy

Mandate

Sustainable deployment of the six
forms of renewable energy
resources

(Biomass, Geothermal, Hydro,
Ocean, Solar, Wind)



@ [RENA
International Renewable Energy Agency

Innovation Technology
Outlook of Renewable
Energy based Mini-
Grids

PROSPECTS FOR DEPLOYMENT IN THE NEXT TWO
DECADES

June 2015



O bJ e C t I V eS International Renewable Energy Agency

‘ ‘ This report evaluates technology innovations and
mechanisms for successful implementation of
renewable energy based mini-grids. It answers the
following key questions:

What is the current status of the renewable energy
based mini-grids?

What technology innovations are expected in the

next two decades?

What role could policy-makers, the private sector

and other key players play in order to support
iInnovation in mini-grids technology? ’ ,

Report coming up in 2015



C O n t e n tS Infernational Renewable Energy Agency

Types

Drivers & Barriers

Technology Gaps & Opportunities Support from Policy-makers
Stakeholders Private Sector Investors
State-of-the-art Non-profit Sector and Academia

Current Status P{osrp])ec:s for Keg I_Dlgyers . .
of REBMG echnology riving ecommendations
Innovation Innovation
Definition of Indicators Commercialization Strategies
R&D Activity: Access to Finance
- Functionalities Policy Stability
- Technologies Capacity Building
- Integration
Opportunities for New Development
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Functionalities

Data
Generation Storage Conversion Control Meter Management
& Billing
Electro- Inverters/ Energy .
— PV — _ — e — Management | |— Wire — User Meters |— RemotefData
chemical Rectifiers System Transfer
. Electro- Charge DC Utility Tie Remote
— Small Wind |— mechanical — Transformers |\ Controller/ | pistribution | |  Meters |~ Control
Regulator
— Large Wind Small Pumped- —VOIta%e Step- | | Demand Y Distr’?\gjtion
— storage P Controllers
Hydroelectricity
— Small Hydro || Master/Slave
Operation
Biomass
— Internal | | Smart
Combustion Appliances
Biomass

~ Incineration
.
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Infernational Renewable Energy Agency

The IRENA Project Navigator -
a platform to develop renewable energy
projects

IRENA

PROJECT
NAVIGATOR

www.irena.org/navigator



What is the [RENA Project Navieator?

International Renewable Energy Agency

The Challenge of Renewable Energy Technology (RET) projects:

Failures to prove bankability to funding institutions
Insufficient knowledge on project proposal development
Higher project development costs

High risk of project failure

Objectives of the Project Navigator:

Scope: IRENA Project Navigator includes

Improvement of RET project proposals

High quality implementation of RET project proposals

Adaptation to the project’s specific conditions, aims and framework
Efficient use of funds

All RETs

Different finance types: grants, loans, equity

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




What is the IRENA Project Navigator?

Infernational Renewable Energy Agency

The Project Navigator is a modular | R E N A

a pproa Ch Infernational Renewatle Energy Agency

The Project Navigator uses a modular approach and can be linked to many activities inside of IRENA as
well as outside of the organization.

1 Renswable * S ‘ * Pre- * Devel t
Readiness creen AsSsess VEIODIMETN
: Aszessment | DEVEIDW‘E"t
______ -
| Remap 2030 Costing L Costing Alliance
P Alliance stung
[ IREMA'E Report |
H Global Atlas H on standardisation
in RE
L Local | | IRENA RE
associations Country Briefs
— WWEA
|| Local
administrations
— Local associations
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Who will benefit from the IRENA

|pa’rnr?

International Renewable Energy Agency

Member Project Financing
Mun|C|paI|t|es Academia
Countries Developers Sector

e Compliance with
stakeholders

requirements

e Best practices
e |dentification

of needs/gaps
e Higher quality of RET = eEasier and
projects faster funding
e Lower opportunities
implementation e Higher quality
costs of RET
e Understandable projects
administrative
processes
e Efficient

administration
e Capacity building

e Capacity
building

e Spread social
awareness

¢ Decision-
making and
investment
participation

Sources:

-Future. July 5, 2013; http://co

* RET project e Easier and
planning faster project
guidance evaluation

e Input for e |dentification
curriculum of bankable
development projects

e Capacity
building

erg u " Ener
. ﬂJ\ySZOBhp//wwwe odyfiorg.u k/mag/ rbin dh eholder: r5ipg

Cloudfront i uly 5, 2013; http:/,

11
ontent 5 ins-310x224.png
*  OLX.December 4, 2013; http://peshawar.olx. compk/ adel mlc\

-iid-153763443



The RET Project Development

COm m U n ication a nd COO rd i natiOn Plath rm International Renewable Energy Agency

IRENA
C® IRENA e
NAVIGATOR

Intemational Renawabile Enengy Agency

Leaming section Start a project Financial Navigator My account Sign out

Welcome to the IRENA Project Navigator! News

April, 2015
* Tolearn more about the renewable energy project S Brojest Navigator
development process and to develop bankable project W. ek bk
proposals, please enter the Project Navigator MD |Up e 5
ongaolia (TBC)

+ When looking for funding opportunities, browse the

IREMA Financial Database using the Financial Navigator April, 2015
If you are a project developer, you can create a ‘Launch of Technical Concept
workspace online and track your project development Guidelines for utility scale PV

progress.

Choose from the Quick Access tiles belowl

Learning section Start a project Financial Navigator

Learn about project development Create a project workspace Find funding opportunities

;\c;:epyréght'@-zm_@ IREMA - International Renewable Energy Agency. All rights reserved. Terms and Conditions
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Infernational Renewable Energy Agency

Identify

Value
Identification

Early Stage
FRONT Development
END P <>
LOADING
$
0 Pre-Development
-
Secondary Stage
FID Development
(based on bankable
information "’
memorandum) Advanced Stage
Execute
Development

Clear Decision
’ Check Points (incl.

control questions)

Control
. questions

©

9

De-commissioning

/ Repowering

Value
Realisation

Divergent
Thinking

Convergent
Thinking

13



IRENA Project Navigator’s
’ ’ ®® IRENA

e L]
D I m e n S I O n S International Renewable Energy Agency

Technical Regional RE Funds
Concepts Adaptations Database




Technical Concept Guidelines
Ml N |/M|CI‘0_9 rld Ap p I | Ca‘“o ns Infernational Renewable Energy Agency

Why?

e 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

navigator@irena.org 15



Technical Concept Guidelines @@ |RENA

M | n |/M | (\ r() -ﬂ r | d A n n I | (\ at | 0 n q Infernational Renewable Energy Agency

Scope

* Technology overview

* Project planning and design Size and technology
options

* Financial assessment
* Project execution and commissioning
c O&M

Operational Financial

Main Features expectations constraints

and goals

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

e Comparison of possible options

* Case studies and tools

* Financial model

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

navigator@irena.org 16



N ext Ste pS : 20 15 International Renewable Energy Agency

=  Technical Concepts:

June, 2015: Photovoltaic Technical Concept
Mini hydro

Mini-grid applications

Bioenergies

YV VYV

= 6 Pilot studies in cooperation with member countries and with
developers in member countries

=  Regional Adaptation

» 2015: Adapted version for Small Island Development States
(SIDS) and West Africa
» Other regional adaptations (LAC, MENA, Pacific regions)

=  Constant and continuous improvement of the tool

=  Continued identifcation of partners to progress the tool

17



@ [RENA
International Renewable Energy Agency

Developing Quality
Infrastructure for
Renewable Energies

PROSPECTS FOR DEPLOYMENT IN THE NEXT TWO
DECADES

October 2015



International Renewable Energy Agency

IRENA’s Study on Developing Quality
Infrastructure for solar water heaters

- Performance
- Reliability
-HS&E

Key question of the -Bankable
study:

« How to develop and

projects

implement QA

- Cost
- |n-country
Expertise
- End user

Awareness

mechanisms while
balancing costs and

benefits?

Testing & Certification \

7
L

Report expected to be released in October 2015



@ IRENA

Infernational Renewable Energy Agency

Study is based on experience from
International experts in SWH technologies

IRENA QI Research Summary

Europe
Survey:

= Belgium

North America

Gemmarny

Latin America
& Caribbean

] Africa &
¥l Middle East

Survey:

Survey:

» Argentina
» Colombia

» Cape Verde
e Liberia

Interview:
Survey & interview:

Australia
& New Zealand

Survey & interview:

w |RENA : ._CH.:I A ric e Australia

Ql experts, project
developers,
manufacturers,
policy-makers (>40
countries)

» 83 survey
respondents

* Invaluable
feedback from
interviews with
34 experts



Infernational Renewable Energy Agency

QA is based on sound standards (ISO TC
180)...

Identification of the
Standard

Title of the Standard
Solar Thermal Products and Components

Status/Comments

Solar Thermal Collectors

ISO 9806: 2013

Solar energy - Solar thermal collectors - Test
methods

Recently revised and
published. Considers
performance and
durability

Solar Thermal Systems

ISO 9459-3: 2005

Solar heating - domestic water heating systems -
Part 3: Outdoor test methods for system
performance characterization and yearly
performance prediction of solar-only systems

Only performance.
Daily time steps.
Does not treat
auxiliary interactions

ISO 9459-4: 2013

Solar heating - domestic water heating systems -
Part 4: System performance by means of
component tests and computer simulation

Only performance.
Simplifications
discussed in Annex C

ISO 9459-5: 2007

Solar heating - Domestic water heating systems -
Part 5: System performance characterization by
means of whole-system tests and computer
simulation

Only performance.
Dynamic System Test
Method

ISO TC 180
Standards for SWH



Infernational Renewable Energy Agency

...but also requires an infrastructure to be
operationalised

O~ T - g I I I IS DI DS DS DS B e e ey

\ nternation
RET Value s Qua“ty I System o

[ : | \
I Chain : ./ Infrastructure \
° Testl n g I al:llsi;?;i .i;irl‘-.;cyy; I l m I
laboratories . I o o e
. . I E Construction of RE I SOYIEC 17024 APLAC, PAC, P I
« Certificatio I S Sohons T AFHAC b
n bod ies I g COMmponents I _ :g ;g: I
. . — i Ii n
. Accreditati 1] - | E l
on bodies N I = S DU ([ = e = i
. . = Cenerathon COPANT, AFSEC,
e Calibration || ! AR Phse =G I
. 2 Storage, tests, snalysts, IntErcompartsans
laboratories || - |EmEn e B =51 Il
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rF—g
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= i Ry
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Source: Physikalisch-Technische Bundesanstalt



@ IRENA

Infernational Renewable Energy Agency

Country experiences

USA [ China__|

Challenges:

= Existence of
two standards:
ICC/SRCC and
IAPMO

Possible
scenarios:

< Both SRCC and
IAPMO are

More country cases available in the report

Challenges:

e Only two
testing labs for
>100
manufacturers

e Lack of
regional

Possible

scenarios:

= Ongoing work
on regional

Challenges:

e More than
2,000 SWH
manufacturers
many in rural
area

e Lack of a

Possible
scenarios:

e Adopt ISO
standards but




Infernational Renewable Energy Agency

Proposed approach to develop quality
Infrastructure - Incremental approach

SOLAR WATER HEATER (SWH) @ IRENA

MA RKET AN D QI STAG ES International Renewable Energy Agency

Accreditation: Require for test labs, certification bodies,

training, inspections
Ql/Market: Maintain standards; support regional/international Ql;

Increased reduce SWH incentives and Ql development budget
SWT QU ality International QJ: Link with groups developing Global Mark for

Q uality AscUrance collectors (and future systems)
infrastructure
to be
developed
hand-in-hand

Certification: Establish certification bodies, design review against SWH standard
criteria; component-test-based system ratings and listings

Test labs: Approach international standards, 1S09806/1509459: collector tests,
collector ratings/listing; SWH ratings by component test method

Ql/market: Begin end-user incentives requiring Ql; maintain national standards;
aid regional/international standards development

with country
context and
market stage
for SWH
technologies

Testing: Establish test labs for reliability testing, as in 1SO9806-2; calculate simulated SWH
ratings using component estimation method, public postings

Training: Refine courses/tests/levels H certified practitioners

Ql/market: Begin end-user incentives. Complete national standards, aid in regional

Ql development

Training: Establish courses for SWH practitioners and import inspectors

Demonstration projects: Build public/consumer awareness; offer hands-on traini

Ql/Market: Develop national standards from ISO9806 and 1S09459; require certlfled imports.
Possibly provide support for in-country SWH manufacturers

Analyses: Analyze cost/benefit for SWHs and cost of SWH QI stage options

Studies: Inventory solar resources, current SWH market; identify in-country experts and industry
Planning: Determine national/regional Ql and policy options by market stage




Working Paper

ZEERENA

SMART GRIDS
AND RENEWABLES

A Guide for Effective Deployment

N
g
.I/

TREmap 2030

A Renewable Energy Roadmap
CN NON NONC)

Ssummary of findings

Thank You

Pacific Lighthouses

Renewable Energy Roadmapping for Isiands

TBIRENA

ROAD TRANSPORT. THE COST
OF RENEWABLE SOLUTIONS

&
o
a
]
(4
<
Z
]
=

Renewable Energy and

SBRENA

REthinking \lA

3y Agency

@ 9
< ®
Early Stage
¥
Pre-Developmient
7 O
¥
Secondary Stage
Development Development
Advanced Stage o
Development T

www.irena.org

www.navigator.irena.org.

Operate

9

o

De-commissionimng

[ Repowering
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