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Solar power investiments

International Renewable Energy Agency

Frankfurt School -
F-UNEP Colabrating Cente Global Trends in Renewable Energy Investment 2016
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Note: Investment volume adjusts for re-invested equity. Total values include estimates for undisclosed deals

2015: 161 USD billion

Source: www.irena.org/resource



PV mobilising ftrillions of USD in coming ..
ye q rs International enewoble Energy Agency

Power generation capacity (GW installed by 2030)
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Failure risks present in their majority ~
a-t early a-nd matu re Stag eS InTernoTioncnIenewoble Energy Agency

Life expectation of Modules is 25+ years, however they have to deal with
failure PV curve
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Equipment selection considering

q u al I ty a'S p eCtS International Renewable Energy Agency
PV Modules represent UTiLTy-scALE SOLAR PV: GLOBAL WEIGHTED AVERAGE OF TOTAL INSTALLED COSTS,
around a third of PV 2009-2025
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More than half of non schedule hardware repairs happen due to
equipment selection



Holistic View - Quality Covers the Whole
system, nOf qudwqre Only International Renewable Energy Agency

Implementation of Quality Schemes
covers not only equipment but whole

systems
Including Design, Installation, O&M
services

Quality for
hardware

TOV Rheinland analyzed the faults in 125 large-
scale solar: “Every other fault that we detect is
due to incorrect installation. Poor or even
dangerous cable routing, incorrect foundation
or installation of the support frame, faults in the
connections or grounding and so on. One in
five systems exhibits (mainly safety-relevant)
faults that are so severe that immediate action Quality

is required. And a further 10% of systems have a manage- Quality for

large number of defects,” ment services
systems

Source: TUV Rheinland




Quality I1s a key aspect to mitigate e
enVi ron m ental im paCt InTemOTionolenewoble Energy Agency

High failure rates lead to a significant amount of
waste

In Germany:

1 MW represents approximately 100 tons of waste
Current installed capacity is 40 GW = 4 million tons

With ca. 1% failure = 40K tons of additional
waste to be disposed

Positive Energy Balance

The QI Higher revenues
Payback

Consumers protection

Mitigate Carbon Fooftprint

Source: Adapted from Solar World 2016



Nurturing rapidly growing RE markets IRENA

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 frillion market?

International standards and conformity assessment schemes

e ~
e Nurture emerging markets

* Enable technology
Stakeholders promotion

* Reduce frade barriers

e Attract new businesses
. vy

* Consumer protection

* Build trust with financial
services

* Enable promotion of RET

* Improve product
design

* Improve
manufacturing

IRENA “Quality Infrastructure for Small Scale RET”



Implementation requires a Quality

Infrastructure

IRENA
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The benefits of QI services outweigh e
their COStS - QA in EPC ContraCtS InTerno‘rioncnIenewobleEnergyAgency

Example: Higher plant outputs due to module performance testing

Monetary case

« 20 MW PV plant in
southern Europe

Higher outputs due to announced performance testing

« kWh-sales price of 10
ctEUR

O e
20 Lol 2-3% higher
. Sl performance
10 « Measurement cost
; I 5— 10 kEUR
11 1.

;  Annual revenue

Adaptod from: TOV Rhainland, 2014 Dwiatilonframthenorninalvalluein% incregse 75 —_— ] ]5 kEUR

Additional peak performance

30

Relative number of modules in %




The benefits of QI services outweigh e
their COStS - acceptance teSting InTe;nQTionQIenewobleEnergyAgency

Example: batch acceptance testing

Pre-construction PV module batch acceptance testing allows for additional
revenues in financial model

Failing module(s):
batch rejected

X Additional revenues
in financial model

25 £ Z

No failing module:

batch accepted \ AED ABR SEB ‘
Q/ %--‘ AR ' - 5

B 6 % of commercial modules do not pass

|y aun Sy IEC thermal cycling test (200 cycles)
AR AR i Potential high
X < %.-_2 % % > degradation m Thermal cycling test as batch acceptance
NO ..-Ei‘ .EEE‘ s test can trigger a reduced assumed
Amw degradation rate from 0.75% per year to
T A v SRS

0.4 - 0.6% per year

m Higher revenues in the financial model

m Cost-benefit rate about 1:10




IRENA uses a five-stage approach for
the development Of QI International Renewable Energy Agency

- Accreditation infrastructure
- Market support evolution

Market

- Improve test laboratories & metrology
onsolidation

- Published ratings
- Advance Regional/International QI

- Facilitate test activities, laboratories & metrology
- Develop certification schemes

. . Market

- Implement incentives to end users

. . Growth
- Early published ratings
- Facilitate participation in international standardization
- Import/screening control in rural areas
- Market support
- Develop hE?nan resources Market

Introduction

- Facilitate guideline development
- Implement initial incentives

- Initial studies

- Develop in-country knowledge
- Develop a PV market strategy and plan

- Start the adoption of standards




Policy linked to Quality Requirements
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U.5. DEPARTMENT OF Energy EﬂIC IQI"ICV &
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Database of State Incentives for Renewables & Efficiency gl,am, Solar Center

Home | Glossary | Links | FAQs | Contact | About | | 7

DSI§5
LAR
solar polcy () - 14 states: Confractor
information . . .

- Licensing Requirements

WS- PUERTO RICO (o e USA

\ersion
Incentives/Policies for Renewable Energy

Puerto Rico - Solar and Wind Contractor Certification E] for ReneWQ ble Energy
=

Lazt DSIRE Review: 12/19/2012

RPS Data

- 4 States: Equipment

Summary Maps State: Puerto Rico
Summary Tables Incentive Type:  SolarWind Contractor Licensing Cerhfl COT'O ﬁ
Eligible Renewable/Other Technologies: FPhotovoltaics, Wind i
Lbrary Requirements for
Applicable Sectors: Commercial, Installer/Contractor R
, enewable Ener
What's New? Web Site:  hitp:/fwww.aaepr.net! gy
Search Authority 1: C3268 (2008) Act Mo. 248

Date Enacted: 08/10/2008 Source: http://www.dsireusa.org/
Date Effective: 08/10/2008

Authority 2: Reglamento 7796 (Cerification of Renewable Energy Systems - In
Date Enacted: Spanish)
01/19/2010




Acting on quality now and in

the short future

International Renewable Energy Agency

Durability
Testing

Not assure PV systems
last longer than expected
project lifetime (20+
years)

Gap

Private sector can
incorporate batch
Possible acceptance testing in
Solution large wholesale
procurements or utility
scale projects.

Value Chain

Further International
standards in installation,
operation, maintenance,

documentation and
decommissioning, end of
life.

Encourage QI addressing =~
the entire PV life-cycle



INSPIRE Platform - Search of
International Standards

ntemational Renewable Energy Agenc
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News & Events

able energy technologies. Register here. || Nov 2016- A Gale of Innovation: The future of offshore wind ||

Interested in RE patents? Learn about RE standards Networking and more

Learn about the patent application process and Information on standards development and project Get in contact with developers and find reports on

browse IRENA's reports on patent developments application the topics

© ReadMore © rResdMore © readMore

‘Copyright © 2014-2015 IRENA - International Renewable Energy Agency. All rights reserved. Terms and Conditions n E

Access for free:
www.irena.org/inspire

Webinar about INSPIRE:
https://www.youtube.com/watch2gv
=0Q2A0WZH5sxM

Bl Tasting, Sampling and Analysis
Product
[ Performance
Hl FPre-Instzllation
General
B Installstion
B t=sting, Sampling and Analysis
I Cross-cutting [ Performance
I Certification
Il Cross-cutting

INSPIRE facilitates in a simple
way a catalog of the
applicable standards for
Solar Technologies


http://www.irena.org/inspire
https://www.youtube.com/watch?v=O2AOwZH5sxM

Supporting countries to develop and

implement QI for RET

RENA

International Renewable Energy Agency
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Quality Infrastructure for Aoy
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Technologies Qe”eWobfe' ure for

Small Wind Turbines %
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SCALING UP VARIABLE
RENEWABLE POWER:
THE ROLE OF GRID CODES

& IRENA

Fore coming
Quality
Infrastructure of PV




Assistance to countries

International Renewable Energy Agency

Workshop - Developing quality
infrastructure for solar water heating
systems in LAC

ICE- PTB LAC Project — IRENA -

Green Quality Dialogue
PTB -IRENA

Planning and Technical Standards

Development for China’s Renewables
IRENA — CREEI - IEC — IECRE




International Renewable Energy Agency

Thank you

We are collecting illustrative cases on the impact of

standards and CA on RE markets.
Interested in sharing your case?

Please contact:
Francisco Boshell (Fboshell@irena.org)
Alessandra Salgado (Asalgado@irena.org)
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