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Leveraging Turnkey Manufacturing Frameworks for Predictive
Operational Success—A Study by Jv.G. Technology GmbH.




Analysis Framework

Created as part of the Prepared by Jv.G.
PVKnowHow Knowledge Technology GmbH
Network

European specialists in
turnkey solar module

production lines



Key Project Data

Scope
Solar module certification (IEC / TUV)

Region

Egypt / Export markets (EU, GCC, Africa)

Cost Range

€20,000-€50,000 per module family

Varies based on testing scope and laboratory

Applicable Standards
IEC 61215, IEC 61730, IEC 62790, IEC 62852

Timeline
3-6 months typical duration

Source: PVKnowHow / Jv.G. Technology GmbH



Why Certification Matters

01 02

Market Access Financial Bankability

Required for commercial sales in EU, Enables project financing and investor
GCC, and most international markets confidence

04

Risk Mitigation

Reduces warranty claims and product liability exposure

03

Quality Assurance

Independent verification of
performance and safety standards



Core Standards Overview

IEC 61215: Performance Qualification IEC 61730: Safety Qualification

e Design qualification for crystalline silicon modules e Construction requirements for safe operation
e Environmental stress testing protocols e Electrical shock hazard prevention

e Mechanical load resistance verification e Fire resistance evaluation

e Long-term durability assessment e Mechanical strength verification

() Both standards are required together for commercial market acceptance



IEC 61215: Performance Testing

Environmental Tests Mechanical Tests

e Thermal cycling exposure e Static load capacity (wind/snow)
e Humidity-freeze conditioning e Hail impactresistance

e Damp heat resistance e Twistand torsion stress

e UV exposure evaluation e Connector pull strength

Testing verifies module performance under accelerated aging conditions simulating 25+ years of field operation



IEC 61730: Safety Requirements

Electrical Safety Fire Safety Mechanical Safety
Insulation resistance testing and Flammability assessment and fire Glass strength testing and
verification of protection against propagation resistance evaluation junction box securement
shock hazards verification

Material Compliance

Component rating verification for
high voltage and outdoor
conditions



Component Standards

IEC 62790 IEC 62852

Junction box requirements Connector requirements

Safety and performance specifications Contact resistance and durability
IEC 62930

Cable requirements

Insulation and conductor specifications

Component certification ensures all module elements meet safety requirements independently



Certification Process

01

Product Design Phase

Design modules to meet IEC standard

requirements from inception

04

Testing Execution

Complete full battery of performance
and safety tests

02

Laboratory Selection

Engage accredited testing body (TUV
Rheinland, VDE, or equivalent)

05

Factory Audit

Quality control system verification and

production consistency assessment

03

Sample Submission

Submit production-representative
modules for formal testing

06

Certificate Issuance

Receive certification documentation for

market access



Timeline and Cost Structure

Typical Timeline

e Pre-testing and design: 1-2 months
e Laboratory testing: 2-3 months
e Factory audit: 2-4 weeks

¢ Documentation review: 2-3 weeks

Total: 3-6 months from submission to certificate

Cost Components

e Laboratory testing fees
e Sample module production
e Factory audit expenses

e Certification body fees

Range: €20,000-€50,000 per module family



Common Risks and Mitigation

Test Failures Timeline Delays
Risk: Module fails performance or safety tests Risk: Extended testing or documentation issues
Mitigation: Conduct pre-testing with experienced Mitigation: Plan certification parallel to factory setup

turnkey provider

Production Inconsistency

Risk: Factory output differs from tested samples

Mitigation: Implement rigorous quality control from day one



Regional Considerations: Egypt Case

Export Requirements Local Standards Strategic Advantage
EU and GCC markets require IEC Egyptian market increasingly Suez Canal zone enables
certification for import approval recognizes international efficient export to certified

certification markets



Frequently Asked Questions

Do | need both IEC 61215 and IEC 617307

Yes. Nearly all commercial markets require both standards

as aset

Canl use international laboratories?

Yes. Accredited labs like TUV operate globally and
certificates are recognized internationally

What happens if production changes?

Significant design or material changes require re-testing

per certification body guidelines

How long are certificates valid?

Certificates remain valid as long as production maintains

consistency with tested samples



Strategic Implementation

01 02

Early Planning Partner Selection

Integrate certification requirements Engage experienced turnkey provider
into factory design from inception with certification track record

04

Timeline Integration

Plan certification process parallel to equipment procurement and installation

03

Quality Systems

Establish production controls to ensure
consistency with certified design



Conclusion

IEC certification is essential foundation for commercial solar module manufacturing

Proper planning and execution transform certification from obstacle to strategic advantage

Critical Success Factors

Design for certification from day one
Partner with experienced testing bodies
Maintain production consistency

Budget adequate time and resources

Business Impact

Enables access to premium markets
Supports project financing
Reduces long-term liability

Builds customer confidence
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