A Strategic Blueprint for
Decentralized Solar
Manufacturing in Southern
Libya

Educational analysis of desert-adapted manufacturing opportunities in

North African energy independence.

Stabilizing the Turnkey Process: Comprehensive System Audits and
Resilience-Based Operational Analytics from Jv.G. Technology GmbH.




Analysis Framework

Based on PVKnowHow Developed by experienced
industry research network European turnkey provider

Proven climate-adapted
. manufacturing concepts




Key Project Data
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Factory Capacity Workforce
MW!/year starting point Employees per shift

e Factory type: Modular, decentralized solar module production
e Capacity: 20-50 MW per site

e Line type: Automated / modular

e Region: Southern Libya (Fezzan / Kufra)

e Source: PVKnowHow / An experienced European turnkey provider
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Ramp-up Period

Months to operation



Strategic Problem: Oil Self-Consumption Cost

Energy Dependency

Libya's power sector was
burning roughly 11 million
tonnes of oil-equivalent per
year for electricity and heat
rather than exporting it. This
represents significant
opportunity cost for oil

companies.

Current Infrastructure

Virtually all electricity today
comes from fossil fuel plants
with power systems exclusively
dependent on hydrocarbon
feedstock for operations.

Economic Impact

Enormous oil wealth but
persistent domestic shortages
underlines the need to diversify
away from hydrocarbons for
operational efficiency.



Solar Potential in Libya
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Exceptional Irradiance

Average annual sunshine exceeds
3,100-3,900 hours and photovoltaic
yields range from about 1,753 kWh/kWp
in northern oases to 2,045 kWh/kWp

deep in the desert.
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Energy Equivalent

One square kilometer of desert in Libya
receives roughly the energy equivalent
of 1.5 million barrels of oil per year from
the sun.
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Desert Coverage

With 88% of its expansive terrain
characterized by desert, Libya has
significant potential to shift toward
renewable energy.



Energy Independence Rationale

Export Optimization

Reduce oil consumption for domestic power generation
Increase exportable oil volumes
Improve profit margins on oil operations

Hedge against oil price volatility

Operational Benefits

20-50 MW capacity for oil facility self-supply
Desert-adapted manufacturing approach
Reduced dependence on grid infrastructure

Long-term cost predictability



Local Manufacturing vs Imports

Supply Chain Control Desert Adaptation Technical Support

Local production eliminates import Manufacturing specifically Local manufacturing base provides
dependencies and reduces designed for Libyan desert direct technical support and
logistics costs for oil industry conditions ensures optimal maintenance capabilities for oil
projects requiring consistent solar performance in harsh oil field industry solar installations.

module supply. environments.



Technology Requirements for Desert Conditions

Climate Control Quality Standards

Temperature and humidity-controlled European engineering standards

manufacturing environment . .
9 Desert-specific testing protocols

Enhanced dust filtration systems

1 2 3 4
Equipment Adaptation Maintenance Systems
High-temperature operation capabilities Remote monitoring capabilities

Reinforced sealing and protection Modular design for easy servicing



Investment Range and Payback Logic

Capital Investment

USD 6-8 million for automated
production line

Climate-adapted facility

infrastructure included

2

Revenue Model

Internal oil company consumption
at market rates

Reduced oil self-consumption
costs

3

Payback Period

5-7 years based on avoided oil
consumption costs

Additional revenue from external
sales potential



Employment and Scalability

Employment Creation

e 25-35 employees per shift
e Technical and engineering positions
e Quality control and testing roles

e Logistics and administrative support

Scaling Potential

e Modular production line design
e Capacity expansion based on demand
e Regional market development opportunities

e Technology transfer capabilities



Joint Venture and Financing Model

Partnership Structure Financing Options Risk Mitigation

Joint venture with experienced Oil company direct investment Established technology

European turnkey provider or equipment financing platform with track record
arrangements

Technology transfer and Desert-adapted engineering

training included Proven turnkey manufacturing standards
concept reduces technology

risk



Strategic Conclusion

Analysis of desert-adapted solar module production for Libya oil industry:

e Exceptional solar resources with energy equivalent of 1.5 million barrels of oil per year from each square kilometer of
desert

e Strategic opportunity to reduce oil self-consumption costs and increase exportable volumes
e Proven turnkey manufacturing concept with desert-adapted technology platform

e Modular capacity approach provides foundation for oil industry energy independence

() Proven turnkey manufacturing concept offers strategic path to energy diversification in the oil sector
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