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Global PV market ®@ IRENA

International Renewable Energy Agency

World Asia

Trends in Renewable Energy (Installed Capacity)
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Record PV auction prices — what will be delivered?

International Renewable Energy Agency

“I Canada (Ontario)

(#) 2995MW  Wind at -USD 66.:9/MWh
Solar at -USD 120.0/MWh
(© 155MW  Hydroat -USD 1375 MWh

(%) 140 MW

C) e
Mexico

#) 394 MW wind at -USD 55.3/MWh
(%) 1,691 MW Solar at -USD 45/MWh

#) 1,038 MW Wind at -USD 35.8/MWh
[*) 1,853 MW solar at -USD 31.8/MWh
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Peru

@) 162 MW  wind at -USD 37.7/MWh
=) 184.5 MW solar at -USD 481/MWh

e

() 80 MW  Hydroat -USD 438/MWh

@ 4AMW  Biomass at USD 77/MWh
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f i Chile

®) 1,500 MW Wind at -USD 45.3/MWh
() 300 MW solarat -USD 37.8/MWh

2 200 MW (Nov 2017)
~ - Average USD 32.5 MWh
~o . - I\/\m USD 21.48 / MWh
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United Arab Emirates

) 800 MW

°) L7GW
\
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Bl'an'l

() 505 MW
@ 198 MW
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Solar at USD 29.9/MWh
(Dubai Auction)

Solar at USD 24.2/MWh
(Abu Dhabi Auction)*

USD 17.9/MWh 7’
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Hydro at -USD 56.7/MWh
Biomass at -USD 66.4/MWh

-~

" Argentina

@) 707 MW
@ 12MW

@ 766 MW
*) 518 MW

W,

Wind at -USD 59.4/MWh
Solar at -USD 59.7/MWh
Biogas at -USD TI8.0/MWh

Wind at -USD 53.3/MWh
Solar at -USD 54.9/MWh
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N Saudi Arabia: ,’

\
300 MW -

® Auction database
@® LCOE database
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Sources:

IRENA (2018), Renewable Power Generation Costs in 2017

CNE Chile



Quality Infrastructure to mitigate technical risk

International Renewable Energy Agency

Which instruments do we have to mitigate technical risk, attract investment and public acceptance, and

meet expectations by all stakeholders in a USD trillion market?

Lenders’ perspective: revenues

only important during first 10-15

years

* Risk of infant failures are
passed to EPC

» Bankability assessments
further minimize risks of
midlife failure

v' Track record of
company and
modules

v Quality of
manufacturing facility

v Warranty conditions

v" Valid renown
certifications

Value Chain

Technical Regulations / Market Surveillance
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Regulatory Agency
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Storage,
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National Quality Infrastructure
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Holistic View - Quality Covers the Whole System,
not Hardware only

International Renewable Energy Agency

|dentify Fre- Development Construct CIUEENS ¢ Decommission

development Maintain

Licensing Installers
Hardware / \
USA Australia

N ABCE P chean exercy counel

ACCREDITATION
Management Quality Raising Standards. Promoting Confidence. S C H E M E
Systems Assurance
UK Netherlands

MCS ZONNEKEUR
TUV Rheinlc nd \ The Certification Mark far Onsite /
Sustainable Energy Technologies

“Every other fault that we detect is due to incorrect installation.”

Source: TUV Rheinland



Implementing a Quality Infrastructure

International Renewable Energy Agency

INCREASING QUALITY ASSURANCE

Accreditation Infrastructure
Market support evolution

Improve test laboratories and metrology
Published ratings
Advance regional/international quality

Facilitate test activities, laboratories and metrology
Develop certification schames

Implement incentives to end users

Early published ratings

Faciliate participation in international standarization

Import/screening control in rural areas
Market support

Develop human resources

Facilitate guideline development
Implement initial incetives

Initial studies

Develop in-country knowledge

Develop a photovoltaic market strategy and plan
Start adoption of standards

MARKET

MATURITY

MARKET
INTRODUCTION

Cost/benefit ratio:
> 1:10

MARKET
ASSESSMENT

Source: IRENA (2017) Boosting Solar PV Markets: the role of quality infrastructure



It's not about equipment cost / it's about LCOE

International Renewable Energy Agency

| Inverter Design and Comm-
Installation issioning

Calculating the levelised cost of

IEC61730 and IEC 62109-1, | IEC 62548 IEC 62446

° °
elec’rrlcﬂy IEC 61215, or | IEC 62109-2, | (Primary) and
IEC 61646 IEC 62093 IEC 60364
as applicable  (Qualification) | series
Perform- Grid-Code-  Off-Grid Utility-
ance and Related Specific Scale
n [+M+F, Operations Specific
=1 (1 + T)t IEC 61724 Country IEC 62257 Future IEC
- Future IEC specific, but Series for off- | 62738 (2016)
LCOE = 62446-2 grid function  grid and rural
" E (2017) testing per IEC electrifica-
2 : ' 62116, IEC tion
t 62910
t=1  (1+7)

International standards across

Where: . )

LCOE = the average lifetime levelised cost of electricity the pI'OjeCf Ilfecycle
generation; Commonly a major criterion for

It = investment expenditures in the year t; investment

Mt = Operations and maintenance expendituresin the year t; -~ But not only relevant criteria:

Ft = fuel expenditures in the year t; - Installation and services

Et = electricity generation in the year t;
r = discount rate; and
n = life of the system.

- System performance

- Durability

QI aims to minimise the LCOE
and maximise profit



QI supporting policy-makers

International Renewable Energy Agency

® Economic and affordable photovoltaic systems
® Support development goals

® Reliable photovoltaic systems

® PVintegrated in power systems

P U
VB
e s WHERE TO
5P R APPLY QUALITY
INFRASTRUCTURE
®  Attracts investment through risk mitigation
® Increases public acceptance e  White papers
" Encourages efficient services e Guidelines
® Fosters good practices ®  Regulations
®  Promotes consumer protection ® Incentives

* Industry guidebooks
®  Vocational training



Europe’s engagement in international
standardization [EC TC82

International Renewable Energy Agency

B Secretariat Q
B E-Member

[ O-Member

hitp://inspire.irena.org/Pages/default.aspx

-Limited engagement from
emerging markets

-Need for engagement in relevant
international platforms

IEC / IECRE
PVQAT

IEA PVPS (T13, T12)
IRENA

Others

-Work together

Industry (SolarPower Europe -
SolarBankability, SolarUnited)
R&D institutes

Financial institutions
Commercial banks

Insurance companies
Policy-makers and regulators
Communities and final
consumers


http://inspire.irena.org/Pages/default.aspx

Take aways

International Renewable Energy Agency

% We entered into an era of low equipment cost and higher pressure on marginal profits |
quality infrastructure is critical to mitigate risks and achieve the expected LCOE

% Cost - benefit ratio of assuring quality is positive
“ Quality is not about hardware only, but a system approach is needed

% Progress on standards and conformity assessment schemes need to accelerate the pace to
meet the existing and NEW markets needs

+ Need to engage emerging markets and work closer with project developers and R&D bodies
to adapt technology and technical requirements

% International and regional cooperation networks strengthen and accelerate the
development and implementation of QI for PV systems. Leverage on existing inifiatives

% QI supports effectiveness of policies for PV markets — all white papers should include the role
of QI



International Renewable Energy Agency

B IRENA

INSPIRE

http://Inspire.irena.org

DB IRENA

BOOSTING
SOLAR PV MARKETS:

THE ROLE OF QUALITY
INFRASTRUCTURE

Download for free:
www.irena.org/publications

Thank you

Contact:
Francisco Boshell (Fboshell@irena.org)

Alessandra Salgado (Asalgado@irena.org)

NURTURING OFFSHORE
WIND MARKETS

GOOD PRACTICES FOR
INTERNATIONAL STANDARDISATION

OB IRENA

&8 RENA

,,,,,,

Quality Infrastructure for
Renewable Energy
Technologies

Small Wind Turbines
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