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Quality Assurance in Solar Energy Technologies: A Strategic Imperative

Quality assurance is essential for ensuring the long-term performance, safety, and return on investment
of solar energy technologies and systems. It serves as a strategic enabler of reliability, safety, and
investor confidence. Defined as “fitness for intended use,” quality reflects a commitment to customers,
regulators, and financiers that solar projects will deliver expected outcomes in a safe and sustainable
manner. In practice, quality assurance in the solar sector leads to fewer system failures, longer asset
lifespans, higher energy yields, and improved bankability.

Solar energy technologies—particularly solar photovoltaic (PV)—are at the forefront of the global
renewable energy transition, with projections estimating a capacity of 4.6 terawatts (TW) by 2030. As
of 2023, the global installed area of solar thermal collectors reached approximately 800 million square
meters, equivalent to 560 gigawatts-thermal (GWth). These technologies are central to achieving energy
transition goals and net-zero targets across nations.

With the rapid global deployment of solar PV and solar thermal systems, the need for harmonized codes,
standards, and certification frameworks has become increasingly critical. Many countries have
established mechanisms for quality control through accredited laboratories and testing centers. These
institutions conduct rigorous testing and support the development of industry-specific standards. For
solar PV, widely adopted IEC standards include IEC 61215 for modules, IEC 62109 for inverters, and
IEC 61427 for batteries. In the solar thermal domain, standards from BIS (IS 12933, IS 16543), ISO
(ISO 9806, ISO 9459), and ASHRAE (ANSI 93) are commonly used, often adapted to suit local climatic
conditions.

India has a robust institutional framework for testing and certification of solar energy technologies. The
Bureau of Indian Standards (BIS), the national standards body, oversees standardization and quality
certification. Accredited institutions such as the National Institute of Solar Energy (NISE), TUV
Rheinland, and UL India conduct testing in accordance with national and international standards. For
example, NISE serves as the testing center for solar PV modules and systems under IEC protocols.

These standards are integrated into national procurement and regulatory frameworks. The Solar Energy
Corporation of India (SECI) mandates BIS certification aligned with IEC standards for project
eligibility, while the Central Electricity Authority (CEA) enforces grid code compliance in tender
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specifications. Similar institutional mechanisms are either established or emerging in other countries
with growing or commercialized solar markets.

Ultimately, rigorous testing and quality assurance enhance project bankability by minimizing risks,
improving reliability, and providing a standardized framework for financiers to assess proposals.

In this thematic session, we will hear from key International and Indian institutions — IEC, NISE, and
SECI -who play pivotal roles in developing test standards, testing and certification, utility-scale solar
project tendering, and integration guidance. ISA is intended to leverage best practices of testing and
quality assurance in its member countries through Solar Technology Application and Resources Centers
(STAR C) under the Global Capability Center (GCC) of ISA.

EXPECTED OUTCOME

The thematic session aims to bring together policymakers, developers, investors, and quality assurance
bodies to deliberate on:

= How international standards can be contextualized within member countries
= Role of STAR Cs to establish quality control practices in ISA member countries

= How tenders can embed enforceable quality clauses, and

= How the project stakeholders can manage and mitigate risks during project implementation.

By aligning standards, quality, and risk frameworks, ISA member countries can build solar ecosystems
that are resilient, investor-friendly, and globally competitive.
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