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Solar power investments

International Renewable Energy Agency

Frankfurt School -
F-UNEP Colabrating Cente Global Trends in Renewable Energy Investment 2016
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Source: Frankfurt School-UNEP Centre/Bloomberg New Energy Finance (2016), Global Trends in Renewable Energy Investment
Mote: Investment volume adjusts for re-invested equity. Total values include estimates for undisclosed deals

2015: 161 USD billion 2030: 2.7 trillion USD in 15 years | 186 billion USD/ yr (1 800 GW)

Source: www.irena.org/resource



Failure risks present in their majority at
early and matu re Stages International Renewable Energy Agency

Life expectation of modules is 25+ years,  however they have to deal with
failure PV curve

High risk of failure in Increased risk at the
E-E rly yea _r5 end of lifetime
(infant failures) (wear-out failure)

Low risk mid-term failure {midlife failure)

Increased Failure Rate

0 10-12 years 25 years
Source: Adapted from Solar World 2016

Lender sd p erevenpes onlyimpatant during first 10 -15 years
A Risk of infant failures are passed to EPC

A Bankability assessments further minimize risks of midlife failure

Valid renown certifications

Track record of company and modules
Quality of manufacturing facility
Warranty conditions

< <<



Equipment selection considering quality

a'S p e CtS 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
installed costs A
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More than half of non schedule hardware repairs happen due to equipment
selection



Holistic View - Quality Covers the Whole
System, not Hardware only

International Renewable Energy Agency

Implementation of Quality Schemes
covers not only equipment but whole

Quiality for

systems hardware

Including Design, Installation, O&M
services

TUVRheinland Quality _
manage - Qualrgy for
OEvery other fault that de i services

. . . i systems
l ncorrect i nstall ati on. o6

Source: TUV Rheinland

Identification Selection Pre-development Dovolopmont Operations Decommissioning



Quality is a key aspect to mitigate
environmental impact

International Renewable 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 tobe disposed

Positive Energy Balance
The QI Higher revenues
Payback :

Consumers protection

Mitigate Carbon Footprint

Source: Adapted from Solar World 2016




Quality Infrastructure

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?

International standards and conformity assessment schemes
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The benefits of QI services outweigh their
COStSC QA in EPC CO ntraCtS InTerno‘rioncnlenewoble Energy Agency

Example: Higher plant outputs due to module performance testing

Monetary case

A20 MW PV plant in
southern Europe

AkWh-sales price of 10

Higher outputs due to announced performance testing

30

Mo flash testing announced Ct E U R
25 B Fissh testing announced Zﬁ?ﬂ?mr::,?.igh _
. S0 A2-3% higher
independent
“flash testing’
- performance
0 I AMeasurement cost
11 II. i

Relative number of modules in %

5310 KEUR

_ AAnnual revenue
Adapted from: TOW Rhainland, 2014 Deviation from the nominal value in % increase 75 6 115 kEUR

Additional peak performance




The benefits of QI services outweigh their
COStSC acce ptan Ce te Sti n g InTe;nQTionQI enewoble Energy Agency

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




Different country context to develop a QI

1 1 Countries from

Developed and Developing Countries

International Renewable Energy Agency

3 PV Systems: off -grid applications,
distributed generation, and utility scale

Utility - Distributed

scale Generation Ofi-gnd

Developing

Developed

Picture Source: Amcharts



STRATEGY TO DEVELOP AND IMPLEME
- PHILIPPINES

Context

o 2014- first Eguidebooks for
both utility and rooftop PV (IEC
standards for the procurement

DDDDDDDDD

developing

and construction of PV ! Challenges
0 Standardised administrative 1. Regulatory barriers - rooftop PV
framework for FiTqualification developers often cite the existing

legal and administrative processes
to be complex

2. Enhance the attractiveness of
Incentive schemes

3. Control sale of sub-standard PV
equipment

;.;7 Building on QI

o Formalisationof 01 I ¢ e n s e d @oursas &1 installatign
o Adoption net metering schemes to improve QI attractiveness
o0 Guidelines for testing and certification  of PV panels



STRATEGY TO DEVELOP AND IMPLEME

-TANZANIA

Context

Tanzania Bureau of Standards
(TBS)adopted :

0)

0)

o

IEC PV system related
standards

Verification of Conformity of
imported products

Certificates of Conformity
Market surveillance. Product
fails=the importer must pay all
costs relative to the removal of
the products from the market.

ﬂ Building on QI

Encourage fair competition

rrrrrrrrrrrr

! Challenges

1. Parallel counterfeit market of
substandard products developed

2. Lack of coordination of inter -
governmental institutions

In the market

0
o Collaboration between different institutions on control of imports
o Train importers on technology and product registration

o Inform end user on importance of selecting registered product



IRENA uses a fivetage approach for the
development of QI

- 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

- Implement incentives to end users

- Early published ratings

- Facilitate participation in international standardization

Market
Growth

- Import/screening control in rural areas
- Market support

- Develop human resources

- Facilitate guideline development

- Implement initial incentives




