CEA

CLEAN ENERGY ASSOGIATES Investment Confidence

PV MODULE SERVICE OVERVIEW

Mitigate Risk and Optimize Your PV Module Investment

CEA performs quality assurance work before, during and after the production of PV modules, conducting 6
main activities, that are necessary to ensure pre-installation quality.

CEA’s Services are Designed to Mitigate Risk

e All technical, quality and inspection requirements are agreed with suppliers
pre-contractually: standards, reliability tests, characterization, supplier’s
QAP, inspection process and criteria, pass/fail parameters etc.

Technical Requirements &
QAP (Golden Standard)

Factory Audit e Ateam of engineers audits a factory location using a 1,000+ point checklist
(FA) e Every finding is recorded and classified according to its risk potential

Pre-production
A

e Ateam of engineers monitors all stations of a factory site during the entire
production of an order using a 280+ point checklist
Every finding is recorded and classified according to its risk potential

Inline Production
Monitoring (IPM) N

e Ateam of engineers performs visual, EL and IV inspections for a sample lot
Pre-Shipment Inspection (PSI) of modules, according to a list of vetted quality criteria
e Every finding is recorded and classified according to its risk potential

e Conformance with packaging and loading specifications
e Confirmation that the boxes/pallets of products being loaded into the
shipping container come exclusively from inspected and approved lots

Container Loading
Monitoring (CLM)

Production QA
A

Randomly select samples from a production batch to test
Production is evaluated against agreed upon pass/fail criteria with CEA
recommending approval or rejection based on batch test results

Batch Testing

(PID, LID, LeTID, etc.)
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e CEA has completed factory audits, in-line production monitoring, and product
pre-shipment inspections at over 150 supplier production facilities
e Over 35 GW of module quality assurance (QA) engagements
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mono PERC module, 380 W

Inline Production Monitoring (IPM)
High microcrack rate due to EL
inspections not occurring during night
shift

»
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Cwstallfne silicon glass/backsheet mono
PERC module, half-cut cell, 400 W
Pre-Shipment Inspection (PSI)
Tampering with PSI integrity, by
falsification of module identity
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Product Type:

QA Services:
Issue Description:

QA Services:
Issue Description:

(02 -\ 0[] 2\sle =le /4| During PSI CEA randomly samples and inspects

modules to decide lot acceptance. During the
short interval of sample preparation, the
supplier secretly inspected the sample lot, found

oS e e[ CEA auditors found that the operator

was not conducting pre-lamination EL

excessive defects and produced new, good
modules with the same serial numbers, in order
to avoid rejection of the lot. Because CEA
auditors had captured EL images during
production, which serve as unique
'fingerprints," they were able to spot the false
samples and reject the suspect lot completely.
EA suggested mitigating actions on the
supplier, including personnel. Production
ontinued without schedule disruptions, and the
lient was safeguarded from severe quality risk.
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inspections during the night shift. It is
crucial to inspect cracked cells before
lamination, when repair is feasible. CEA
highlighted risks to the client and
suggested internal improvements on the
process and defective equipment
(stringers). CEA continued to follow this
defect in the quality review meetings
with the supplier to ensure the
permanence of the improvements.

Clean Energy Associates (CEA), a solar and storage technical advisory firm, provides quality assurance and independent engineering
solutions worldwide. We serve financial institutions, project developers, EPCs, IPPs, and power plant owners. From our base in
China, CEA’s quality control engineers travel worldwide to conduct upstream in-factory technical evaluations, including factory
audits, production monitoring and pre-shipment product inspections. Our US-based product management and engineering (IE/OE)
teams provide support throughout the project life cycle, from upstream supply chain management and supplier benchmarking, to
downstream system design, construction, commissioning, performance assessment, re-power and optimization as well as warranty
support. We serve the solar and storage industries through our expertise in PV modules, racking, inverters and energy storage
systems. Since 2008, CEA has reduced buyers’ risks and improved returns on investments via quality assurance, technical and
financial due diligence and engineering services.

As technical advisors, we provide procurement and investment confidence through risk mitigation
to key stakeholders in solar and storage projects worldwide
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