
INTERNATIONAL RENEWABLE ENERGY 
AGENCY

17 January 2017

Abu Dhabi, UAE
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WFES - Letting in the Light



2015: 161 USD billion

Solar power investments

Source: www.irena.org/resource 



PV mobilising trillions of USD in coming 

years

Source: IRENA Remap 2016

2.7 trillion USD in 15 years
186 billion USD per year



Failure risks present in their majority 

at early and mature stages  

Source: Adapted from Solar World 2016

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

Project Owner/ Community



Equipment selection considering 

quality aspects

Source: IRENA (2016) Power to Change

PV Modules represent 

around a third of PV 

installed costs

Performance of PV 

modules is dependent 

to:

• Module technical 

characteristics

• Quality of 

manufacturing facility 

• Manufacturing 

process

• Quality of materials 

used 

• Testing procedures 

More than half of non schedule hardware repairs happen due to 

equipment selection



Holistic View - Quality Covers the Whole 

System, not Hardware only

Implementation of Quality Schemes 

covers not only equipment but whole 

systems

Including Design, Installation, O&M 

services

System 
Quality

Quality for 
hardware

Quality for 
services

Quality 
manage-

ment
systems

IRENA (2013) “International Standardisation in the Field of Renewable Energy”

TÜV 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 

is required. And a further 10% of systems have a 

large number of defects,”

Source: TÜV Rheinland



Quality is a key aspect to mitigate 

environmental impact

Source: Adapted from Solar World 2016

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

The QI
Payback

Positive Energy Balance

Higher revenues

Consumers protection

Mitigate Carbon Footprint



Nurturing rapidly growing RE markets

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



Implementation requires a Quality 

Infrastructure

Source: Physikalisch-Technische Bundesanstalt

R&D,
IPR,
FiT,
Tax credits,
Soft loans,
Carbon 
Markets…

RET Value 
Chain

Quality Infrastructure



The benefits of QI services outweigh 

their costs – QA in EPC contracts

Monetary case 

• 20 MW PV plant in 

southern Europe

• kWh-sales price of 10 

ctEUR

• 2-3% higher 

performance

• Measurement cost

5 – 10 kEUR

• Annual revenue 

increase 75 – 115 kEUR

Example: Higher plant outputs due to module performance testing



The benefits of QI services outweigh 

their costs – acceptance testing

Example: batch acceptance testing



IRENA uses a five-stage approach for 

the development of QI
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Policy linked to Quality Requirements 

USA

- 14 states: Contractor 

Licensing Requirements 

for Renewable Energy

- 4 States: Equipment 

Certification 

Requirements for 

Renewable Energy

Source: http://www.dsireusa.org/



Acting on quality now and in 

the short future 

Durability 
Testing

Not assure PV systems 
last longer than expected 

project lifetime (20+ 
years)

Private sector can 
incorporate batch 

acceptance testing in 
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

Possible

Solution

Gap



INSPIRE Platform - Search of 

International Standards

INSPIRE facilitates in a simple 

way a catalog of  the 

applicable standards for 

Solar Technologies

Access for free: 

www.irena.org/inspire

Webinar about INSPIRE: 

https://www.youtube.com/watch?v

=O2AOwZH5sxM

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


Supporting countries to develop and 

implement QI for RET

Fore coming 

Quality 

Infrastructure of PV



Assistance to countries

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



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)  

mailto:Fboshell@irena.org
mailto:Asalgado@irena.org

