The Karnataka Proposition:
Integrating a Solar Factory
with Bengaluru’s Tech and

R&D Hub

Educational analysis of advanced manufacturing opportunities in India's
renewable energy sector.

Evolving the Turnkey Paradigm: Comprehensive Framework
Assessments and Lifecycle Operational Intelligence from J.v.G.
Technology GmbH.
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Analysis Framework

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

Proven turnkey
manufacturing concept
providers



Key Project Data
20-50MW Premium

Capacity Range Investment

Annual production scenarios Innovation-focused CAPEX

e Linetype: Automated, R&D-capable production line
 Technology focus: Advanced cell technology compatibility
e Region: Karnataka, India

e Source: PVKnowHow knowledge network

9-12

Ramp-up Period

Months to full production



Why Karnataka / Bengaluru

Solar Resources

Karnataka receives 300+ clear
sunny days annually with high
solar irradiation, providing
excellent conditions for solar

manufacturing and testing.

Industrial Base

India's Silicon Valley, Bangalore,
is quickly transforminginto a
hub for renewable energy
companies with established
manufacturing ecosystem and

skilled workforce.

Strategic Location

Karnataka's Bengaluru tech
ecosystem supports R&D-
intensive manufacturers with
access to technology talent

and innovation infrastructure.



Innovation & R&D Ecosystem

01 02
Technology Hub Innovation Infrastructure
Foreign firms have opened offices in Advanced research institutions and

Bangalore, adding to existing renewable technical universities

energy ecosystem Collaboration opportunities with

R&D centers and technology technology companies
development facilities
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Testing Capabilities

Quality testing and certification

facilities available

Access to advanced measurement and

validation systems



Talent and Technology Advantages

Skilled Workforce Technology Readiness
e Large technical workforce with manufacturing ¢ Advanced manufacturing approach capability
experience

e Equipment platform supporting technology upgrades

e Established engineering education infrastructure « Quality control systems for high-efficiency modules

e Silicon Valley of India designation attracts technical e Research and development partnerships available
talent
e Adaptable workforce for advanced technology

processes



Policy and Infrastructure Framework

Government Support

Karnataka Renewable Energy
Policy targets 1000MW of grid-
connected rooftop solar by 2027

Investment promotion subsidy, up

t0 100% exemption on stamp duty

Financial Incentives

40% accelerated depreciation and
10-year tax holiday on solar
projects

PLI scheme benefits for domestic

manufacturing

Infrastructure Access

Well-developed transportation
and logistics network

Access to major ports for

component import and export



Factory Design and Operational Concept

8.2%

Annual Growth

India's renewable energy market

projected growth rate

500GW

Renewable Target

India's 2030 renewable capacity goal

280GW

Solar Target
Expected solar capacity by 2030



Timeline and Scale

Phase 1: Setup
Facility establishment
Equipment installation

0-6 months

Phase 3: Ramp-up
Production scaling
Market development

10-14 months

Phase 2: Commissioning

Testing and calibration
Quality certification

6-10 months

Phase 4: Operations

Full capacity production
Market expansion

14+ months



Key Risks and Mitigation

Technology Risk

Proven turnkey manufacturing

concept

Established European engineering

standards

Comprehensive technology
transfer and training
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Market Access

Domestic demand growth and

export potential

PLI scheme benefits and policy
support

Strategic location advantages for
regional markets

Supply Chain

Well-developed transportation

infrastructure

Export facilities and trade

agreements

Growing renewable energy
component ecosystem



Advanced Technology Readiness

Current Capabilities Future Technology

e PERC technology compatibility for higher efficiency TOPCon transition capability built into platform

e Automated systems for efficiency and quality control Flexibility for next-generation cell technologies

e European engineering standards implementation

Modular expansion from 20 MW to 50+ MW capacity

e Quality control systems for premium products

Continuous improvement and upgrade processes



FAQ Highlights

Technology Risk

Proven turnkey manufacturing
concept

Established European
engineering standards

Market Access

Domestic demand growth and
export potential

PLI scheme benefits and policy
support

Scalability

Modular expansion from 20 MW
to 50+ MW

Flexible capacity planning based
on demand



Strategic Conclusion

Analysis of automated solar module production opportunity in Karnataka:

e Stronginnovation ecosystem as India's Silicon Valley with skilled workforce availability
e Favorable state incentives and policy support framework for renewable energy investments
e Mature infrastructure and technology capabilities for advanced manufacturing

e Scalable technology platform suitable for next-generation cell technologies

[)' Proven turnkey manufacturing concept offers strategic entry into India's growing solar market through Karnataka's
innovation hub
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