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Strategic Context: India Solar Market

Market Leadership
Rajasthan leads India with 29% 
of the country's large-scale 
solar capacity and 24 GW 
installed capacity as of 2024

Growth Trajectory
India added record 10 GW solar 
capacity in Q1 2024, 
representing 400% year-over-
year growth

Regional Potential
Rajasthan has achieved 33.46 
GW capacity, targeting 125 GW 
renewable energy by 2029-30 
with 90 GW from solar



Key Project Data

50-250MW
Scalable Capacity

Production range per year

¬4-6M
Investment Range

50 MW reference scale

9-15
Ramp-up Period

Months to full production

Rajasthan enjoys over 325 days of sunshine each year with expansive Thar Desert location, making it India's most favorable 
region for solar energy generation. Source: PVKnowHow / J.v.G. Technology GmbH



Environmental and Climate Challenges
01

Extreme Temperature Stress

Desert solar cells face enormous 
climatic stress with significant 
performance degradation in hot desert 
conditions

Module surface temperatures can reach 
70°C with power output decreasing by 
12-18% at 65°C operation

02

Dust and Soiling Issues

Dust accumulation reduces efficiency 
by 15-25% while requiring extensive 
maintenance

Non-homogeneous dust distribution 
creates hot spots leading to significant 
power losses and accelerated 
degradation

03

Resource-Intensive Operations

Sensitive components require stable 
cooling systems involving water 
resources, costly in desert regions

Access challenges drive up 
maintenance costs requiring 
specialized equipment



Why Standard Modules Underperform in Desert 
Conditions

Temperature Coefficient 
Losses
Crystalline silicon modules lose 
0.3-0.45% efficiency for every 
degree Celsius above 25°C

Output efficiency falls further with 
each 1°C increase above 25°C, 
causing accelerated degradation

Material Degradation
Constant thermal stress reduces 
daily power output and accelerates 
degradation of backsheet and 
encapsulant materials

PID (Potential Induced 
Degradation) is accelerated by 
high temperatures and humidity, 
creating perfect storm conditions

Mechanical Stress
Significant day-night temperature 
fluctuations cause thermal cycling, 
leading to mechanical stress and 
panel degradation

Standard crystalline-silicon 
modules face enormous climatic 
and mechanical stress impacting 
long-term ROI



Climate-Adapted Module Technology (DESERT+)
01

Enhanced Cell Technology

N-type TOPCon cells delivering 
enhanced heat resistance, operational 
stability, and extended lifespan without 
light-induced degradation

TOPCon G12 18BB half-cut cell 
configuration optimized for high-
temperature performance

02

Dual-Glass Construction

Glass-glass design with dual-layer 
tempered glass and high-reliability 
encapsulants for superior impact 
resistance

DESERT+ Technology focuses on 
materials and features that enhance 
durability in arid, high-temperature 
environments

03

Reinforced Mechanical Design

Symmetrical configurations distribute 
internal stress evenly with reinforced 
steel frames offering three times 
conventional strength

Modules exceed IEC standards, 
enduring mechanical load tests at triple 
standard strength for desert climates



Manufacturing Strategy and Technology 
Platform

Automated Production Line

German-engineered turnkey manufacturing equipment

Semi-automated for flexibility and quality control

European engineering standards integration

Automated quality control systems

Scalable Manufacturing Model

50-250 MW annual production capacity

Climate-adapted module specialization

Premium quality focus for desert applications

Domestic and export market targeting



Investment Structure and Timeline

1

Phase 1: Setup

Facility establishment and site preparation

Equipment procurement and installation

0-6 months

2

Phase 2: Commissioning
Line testing and calibration

Quality certification processes

6-9 months

3

Phase 3: Ramp-up

Production scaling to target capacity

Market development and partnerships

9-15 months

4

Phase 4: Operations
Full capacity utilization

Regional market expansion

15+ months



Market Opportunity

41.5%

Annual Growth

India's solar power market projected 
CAGR through 2033

90GW

Rajasthan Target

Solar capacity target by 2029-30 under 
Integrated Clean Energy Policy

500GW

National Capacity

India's renewable energy capacity 
target by 2030 with significant solar 

role



Risk Assessment

1

Technical Risks
Equipment performance validation

Climate-adapted technology 
integration

Mitigation: Proven European 
turnkey provider partnership

2

Market Risks
Subsidy payment delays affecting 
deployment timelines and 
developer viability

Competition from standard 
module imports

Mitigation: Climate-adapted 
specialization positioning

3

Operational Risks
Skilled workforce development 
requirements

Supply chain establishment in 
desert environment

Mitigation: Local partnerships and 
training programs



FAQ Highlights

Why Climate-Adapted 
Modules?
Desert-proof modules deliver 
lower LCOE through higher energy 
yield, reduced O&M costs, and 
increased project bankability

Investment Rationale
Locally produced specialized 
modules offer competitive edge 
over standard imports due to 
lifetime performance advantages

Market Differentiation
MENA region solar capacity 
projected to surge from 23.7 GW to 
138 GW by 2032, creating demand 
for durable modules



Strategic Conclusion

Market Timing
India positioned for record-
breaking solar year with substantial 
project pipeline and top-three 
global market potential

Climate-adapted technology 
addresses critical market gap

Competitive Advantage
Success requires engineering 
modules specifically for desert 
conditions, transforming 
environmental challenges into 
market advantages

European technology partnership 
ensures proven manufacturing 
foundation

Strategic Value
50-250 MW scalable capacity 
enables market-responsive growth

¬4-6 million investment range 
provides accessible entry point to 
high-value market segment
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