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Venezuela: Chronic Grid Instability

Systematic
Infrastructure Failure

Decades of
underinvestment in
transmission and
generation

Nationwide blackouts
lasting hours to days

No reliable maintenance or
upgrade cycle

Voltage & Frequency
Instability

e Severe voltage fluctuations
outside industrial

tolerances

e Frequency deviations that
damage precision
equipment

e Unpredictable load-
shedding schedules

Regional Context

¢ One of the least reliable
gridsin Latin America

e Economic contraction has
reduced grid resilience
further

e Industrial operators cannot

rely on public supply



Manufacturing Risks from Power Failures

Process-Level Risks

Mid-cycle power loss during lamination destroys in-

process modules

Temperature excursions corrupt encapsulant

crosslinking — non-recoverable

Automated line restarts require full re-calibration after

outages

Voltage spikes damage PLCs, inverters, and precision

Sensors

Business-Level Risks

Scrap rates spike dramatically during unstable power

periods

Production downtime directly reduces line throughput

and revenue

Equipment warranty may be voided by power event
damage

Certification compliance requires demonstrated
process consistency



Why Grid Quality Matters for PV Production

Lamination Process Soldering & Stringing

e Requires stable heat input at 135- e Precision temperature control for
180°C throughout full cycle cell interconnection

e Vacuum pumpsdemand e Voltage fluctuations cause micro-
consistent electrical frequency cracksin cells

e Anyinterruption mid-cycle e PLC-controlled automation
results in total module loss requires stable 50/60 Hz supply

Overall Line Integrity

Industrial conveyors and robotics require clean power profiles
Uninterruptible supply is a prerequisite — not a luxury

Power quality directly determines product quality and line OEE

Testing & Inspection

Flash testers require stable power
for accurate STC measurements

EL imaging systems sensitive to
frequency disturbance

Data logging continuity essential
for traceability and certification



The Solution: An Integrated Energy-
Independent Factory

In regions plagued by unreliable public grids, a self-sufficient manufacturing facility offers a robust
solution. Our integrated design ensures continuous operation, producing high-quality solar modules
using its own generated power, fostering a compelling circular economy within the factory walls.

Solar Generation

Rooftop and ground-mounted photovoltaic arrays serve as the primary power source, generating clean,
renewable energy directly on-site.
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Battery Storage

Advanced battery energy storage systems (BESS) capture surplus solar power, ensuring uninterrupted
energy supply during non-daylight hours or periods of low irradiation.
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Backup Power

Strategically integrated redundant gensets provide a critical safety net, offering emergency power
during rare, prolonged energy deficits or system maintenance, fully decoupling the facility from grid
instability.




Turnkey Factory Scope of Supply

Our European turnkey provider offers an end-to-end solution for establishing a self-sufficient solar module manufacturing facility, ensuring seamless setup and long-term
operational success.

01 02

Factory Design & Engineering Production Line Equipment

e Civil, electrical, and HVAC layout optimized for PV production e Full module assembly line: cell tabbing/stringing to lamination, framing, and
e Detailed architectural and structural planning testing

e Compliance with international manufacturing standards * High-precision automated machinery

¢ Integration of quality control systems
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Energy System Integration Installation & Commissioning

e On-site solar array design (rooftop/ground-mounted) e On-site supervision and project management

e Battery Energy Storage System (BESS) deployment e Expertequipmentinstallation and calibration

e Backup gensets and smart microgrid controller for energy independence e Full system integration and performance testing
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Training & Knowledge Transfer After-Sales Support

e Comprehensive operator training programs e Supply of critical spare parts and consumables

¢ Detailed maintenance protocols and schedules e Remote monitoring and diagnostic services

e Technical documentation and best practices guides e Long-term service contracts and technical assistance



Energy System Design for the Factory

Solar Array Sizing

Photovoltaic arrays, combining rooftop and ground-mounted
installations, are precisely engineered to meet peak production loads and
ensure sufficient surplus for Battery Energy Storage System (BESS)
charging.

Microgrid Controller

A sophisticated microgrid control system intelligently manages power
flows, prioritizing loads, and seamlessly switching between solar, BESS,
and backup generators. Its grid-forming inverter ensures stable system
voltage and frequency.

BESS Capacity

High-capacity BESS units are configured for seamless overnight operation
and as a robust buffer against solar intermittency, guaranteeing
uninterrupted production during cloudy periods.

Power Quality

Dedicated power conditioning modules ensure a pristine sine wave
output, stable voltage regulation, and precise frequency control, critical
for sensitive manufacturing equipment. Multi-stage surge protection
safeguards all industrial assets.

(@ Theentire system is designed for robust "island mode" operation, functioning completely autonomously and fully disconnected from the public grid,
providing total energy independence and insulation from external grid instabilities.



Production Line Overview

Cell Inspection & Sorting

1 ¢ Incoming QC & EL imaging
¢ Performance-based binning
¢ Ensures consistent cell quality

Tabbing & Stringing

2 ¢ Automated cell interconnection
¢ Cellslinked into series strings
¢ Creates electrical pathways

Lay-Up

3 ¢ Glass, encapsulant, string, backsheet
¢ Precision layering for module integrity
¢  Prepares for lamination

Lamination

4 ¢ Vacuum laminator at 135-180°C
e Full cure cycle bonds layers
¢ Forms adurable, weatherproof module

Framing & Junction Box

5 ¢ Aluminum frame for structural support
¢ J-box attachment for electrical output
¢ Potting for environmental sealing

Final Testing

6 ° Flash tester (STC) & EL inspection
e |V curve analysis & visual QC
¢ Verifies performance and quality

Packaging & Dispatch

7 e Secure packaging for transport
¢ Logistics and inventory management
¢ Ready for delivery to clients



Why Our European Partner?

Our chosen European provider brings unmatched experience and specialized capabilities to ensure the success and energy

independence of your solar module manufacturing facility.

27+ Years of Experience

Pioneering turnkey solar module lines since 1997, with

dozens of factories delivered globally.

Energy Integration Expertise

Unique capability to combine production lines with

robust off-grid energy systems for total independence.

Proven Technology

Equipment tested in demanding environments,

ensuring high OEE and minimal scrap rates.

Full Lifecycle Support

From feasibility and design to commissioning and long-

term service, we offer comprehensive partnership.



Project Economics & Business Case

Understanding the financial viability of a self-sufficient solar module manufacturing facility is crucial for investors. Our model projects strong returns driven by local

market dynamics and operational independence.

Indicative Factory Capacity Options Key Cost Drivers

Our flexible designs accommodate various production scales: Capital expenditure is carefully managed across:

e Entry-Level: 50 MW/year (approx. 100,000 modules) ¢ Production Line CAPEX: Automated machinery for cell-to-module assembly.
e Mid-Scale: 100 MW/year (approx. 200,000 modules) ¢ Energy System CAPEX: On-site solar generation, BESS, and backup gensets.
e Large-Scale: 200 MW/year (approx. 400,000 modules) e Civil Works: Factory building, infrastructure, and utility connections.

Key Financial Metrics

Working Capital: Initial raw material procurement and operational float.

Revenue Drivers

Initial projections demonstrate attractive investment potential:

e Payback Period: Typically 4-6 years for mid-scale operations.

¢ Internal Rate of Return (IRR): Ranging from 18-25%+ depending on scale and o
market. o
¢ Local Market Premium: Expected 5-15% price advantage over imported
modules. °

Demand is fueled by strong market fundamentals:

Local Module Demand: Growing energy needs and renewable mandates.
Import Substitution: Replacing costly and often logistically complex
imported modules.

Export Potential: Access to regional markets with competitive advantages.

(G Detailed financial modeling, including cash flow analysis and sensitivity studies, is available upon request for prospective investors.



Implementation Roadmap

Our structured approach ensures a smooth transition from initial concept to full operational capacity, delivered in clearly defined phases.

e Energy audit

e Site survey

e Grid independence study
e Financial modeling

e Building construction
¢ Production line installation
¢ Energy system installation

e Ramp-up to full capacity
e Operator handover
e Ongoing support begins

Phase1(Months1-3): —— 1

Feasibility & Site Assessment

Phase 3 (Months9-14): —— 3

Civil Works & Installation

2 —— Phase 2 (Months 4-8):
Engineering & Procurement

e Factory design finalization

e Equipment ordering
e Energy system specification

4 — Phase 4 (Months 15-17):
Commissioning & Testing

e Equipment commissioning

Phase 5 (Month18+): ——— 5 e Energy system integration

Full Production

e Trial production runs




Next Steps

We are ready to begin a feasibility study and present a tailored proposal for your specific site, capacity requirements, and

investment parameters.

01 02 03

Initial Consultation Feasibility Study Proposal Delivery

Share your site details, capacity targets, Our team conducts energy, production, Receive a full turnkey proposal with
and investment appetite. and financial analysis. CAPEX, timeline, and ROI projections.

Contact us today to initiate your project and secure your energy independence.



About the Content Partner

J J.v.G.technology GmbH — The DESERT Company

Founded in 1997 in Bavaria, Germany. Family-owned engineering
company specializing in turnkey solar module production lines.

More than 90 factory projects delivered worldwide.
On-site team training included — no prior manufacturing
experience required.

Key areas:

Turnkey PV manufacturing lines | DESERT Technology® |
TUV-certified module designs | Factory planning to production
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