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Key Project Data
50MW ~€31IM <12mo 2Types

Production Scale CAPEX Investment Ramp-Up Period Automation Levels
Annual nameplate capacity Total capital expenditure for  Time from line installation to Semi-automated (this
of the module line a semi-automated turnkey commercial production scenario) vs. fully automated
line options

@ Line Type: Semi-automated - Region: Egypt / SCZone - Source: PVKnowHow / Jv.G. Technology GmbH



Why Egypt & the SCZone Now

Market Pull Factors Strategic Location Advantages
Egypt targets 42% renewable electricity by 2030; solar e SCZone positioned at crossroads of Africa, Asia, and

at22% Europe

Domestic solar demand projected to exceed 50 GW in e Reduced shipping time and cost vs. Asian production
coming years hubs

MENA auction prices ~30% below global average — e Egypt Free Trade Agreements provide preferential EU,
strong regional demand MENA, and Africa access

Egypt 6% cost-competitive vs. China in module e EU Carbon Border Adjustment Mechanism (CBAM)

manufacturing favors near-shore production




SCZone Government Incentives — Financial
Impact

Customs & Tax — 0%

0% customs tax and VAT on all
imported machinery, raw
materials, and production
components

Directly reduces initial CAPEX
requirement for line equipment
and materials

Applies to solar cells, EVA film,
backsheets, glass, and

lamination equipment

Tax Incentive — 50% Rebate

Tax discount on net profit
equivalent to 50% of total
project investment costs

Significantly improves IRR and
shortens effective payback
period

Estimated 10-year IRR of ~14-
16% (SCZONE reference data)

Administrative &
Infrastructure

72-hour one-stop-shop
permitting via SCZone
authority

Fully serviced industrial land
with port, logistics, and utility
connections

Golden License available for
qualifying renewable energy
projects



CAPEX vs. OPEX Structure — 50 MW Line

CAPEX — One-Time Investment ~€3.1M)

Turnkey line equipment: laminator, stringers, framing,
testing

Factory fit-out, utilities, and grid connection
Installation, commissioning, and operator training

0% customs on imported machinery reduces gross
equipment cost

Payback period: ~5-6 years (SCZONE reference)

OPEX — Recurring Annual Cost Drivers

Raw materials: solar cells, EVA film, glass, backsheet,

frames

Energy: lamination heating is primary thermal load
(~135-180°C)
Labor: semi-automated line requires trained operators

for loading/unloading

Maintenance: belt and membrane consumables;

scheduled downtime

TPO encapsulants can reduce thermal energy costs vs.
standard EVA



Lamination Technology — Core Process Step

135-18... ~20 min ~100-... 25+ yr

Temperature Range Cycle Time Modules/Hour Target Lifetime
EVA crosslinking and Preheat > vacuum - press Throughput range for semi-  Module durability enabled by
encapsulant bonding - cooling per module batch automated laminators correct lamination process
window

[ Lamination is the quality gateway of PV manufacturing — it is the point of no return. All upstream material and
process decisions are permanently locked in at this step. Source: PVKnowHow / Jv.G. Technology GmbH



Semi-Automated vs. Fully Automated — Line

Selection

Criterion

Loading / Unloading
Throughput

Best Suited For

Initial Investment

Downtime Risk

Recommended Context

Semi-Automated (This Scenario)
Manual by operator

~100-300 modules/hour

25-100 MW/yr; lower entry CAPEX

Moderate — ~€3.1M at 50 MWV

Higher (manual load/unload cycle)

Market entry; Egypt pilot scale

Fully Automated

Robotic handling systems

Up to ~600 modules/hour

>200 MW/yr; minimized unit cost

Higher upfront; lower cost/module at
scale

Lower (continuous flow possible)

Expansion phase post-ramp-up



Production Ramp-Up Timeline — <12 Months

1 Month 1-2 — Site & Permitting
SCZone one-stop-shop: permits within 72 hours

Factory space preparation and utility connection

2 Month 2-5 — Equipment Delivery & Installation
Turnkey line shipped by experienced European provider; 0% customs duty

Installation and mechanical commissioning on-site

3 Month 5-8 — Process Commissioning
Laminator calibration: temperature, vacuum, pressure profiles set

IEC-compliant process parameters established and documented

4 Month 8-10 — Operator Training
On-site team training by turnkey provider — no prior manufacturing experience required

Initial trial production runs; quality benchmarking

5 Month 10-12 — Commercial Production
Full production rate achieved; quality control protocols active

Export logistics activated via SCZone port infrastructure



ROI & Payback Analysis — Key Indicators

Payback Period IRR (10-Year Horizon) Net Profit Margin

~5-6 years ~14-16% ~15-18%

Based on SCZONE reference SCZONE preliminary business plan; End-state revenue model after full
financial model at comparable inclusive of tax incentive and 0% ramp-up and market establishment
manufacturing scale customs benefit

All financial figures are indicative. Actual returns depend on module pricing, encapsulant material costs, energy
tariffs, and market access achieved. Independent financial modeling is recommended prior to investment

commitment.



Risk Assessment — Key Variables

Technology Risk

Lamination is the line
bottleneck — ~20 min cycle
defines overall throughput

Equipment must be IEC-
compliant for export market
certification

Mitigant: proven turnkey
manufacturing concept with
field-validated process
parameters

Operational Risk

Semi-automated line has
higher manual-step downtime

exposure

Lamination defects (bubbles,
delamination) cannot be
reworked post-process

Mitigant: upstream pre-
inspection step; PLC process
controls; operator training
program

Market & Policy Risk

Module pricing volatility;
competition from established
Asian producers

EU CBAM and anti-dumping
rules create both risk and
opportunity for Egyptian
production

Mitigant: Egypt FTAs provide
preferential tariff access to EU
and MENA markets



Export Market Access — Competitive
Positioning

Export Advantages from SCZone

Egypt FTAs: preferential or zero tariffs to EU, MENA, and
African blocs

Proximity to Europe reduces shipping cost vs. Asian

competitors

EU Net Zero Industry Act (NZIA) supports near-shore supply

chain sourcing

Egypt module cost: ~S0.44/W vs. China ~$0.47/W — 6% cost-
competitive

Regional Market Context

MENA solar auction prices ~30% below global
average — strong demand pull

Egypt domestic solar target: 22% of electricity
from solar by 2030

Cumulative Chinese PV investment in Egypt
exceeds $1.5B — supply chain clustering

underway

SCZone has attracted S8B+ total investment
across 251+ projects (to Feb 2025)



Strategic Importance of Lamination in the
Manufacturing Model

1 2 3
Quality Gateway Line Bottleneck Certification Anchor
All upstream quality decisions are Longest cycle-time step (~20 min) — IEC-compliant lamination processis a
permanently locked in at the determines overall line throughput prerequisite for module certification
lamination step — process control is and must be correctly scaled to the and access to EU and regulated
non-negotiable 50 MW target export markets

[ Anexperienced European turnkey provider integrates lamination know-how into full-line process methodology —
reducing the learning curve for new manufacturers and compressing ramp-up to under 12 months.



Investment Decision Summary

Financial Case

~€3.1M CAPEX for a 50 MW
semi-automated line —
moderate entry threshold

0% customs on equipment and
materials reduces effective gross
investment

50% tax rebate on net profit
improves payback to ~5-6 years

Indicative 10-year IRR: ~14-16%

Operational Case

Proven turnkey manufacturing
concept — no prior
manufacturing experience
required

Ramp-up under 12 months from
line delivery to commercial
production

Semi-automated line scales to
fully automated as volume
justifies additional CAPEX

SCZone infrastructure: port,
logistics, utilities — production-
ready environment

Strategic Case

Egypt positioned as emerging
MENA solar manufacturing hub
— supply chain clustering active

Preferential market access to EU,
MENA, and Africa via Egypt FTAs

EU CBAM and NZIA regulation
trends favor near-shore, non-
Chinese supply chains

First-mover advantage ina
market with confirmed multi-
billion-dollar investment

momentum



Sources & Methodology

Data Sources

e PVKnowHow — PV manufacturing process and lamination
technical data

e JVv.G. Technology GmbH — Turnkey line CAPEX and ramp-up
benchmarks

e SCZONE / GAFI — Financial incentive structure and
IRR/payback reference data

e |EA — Throughput and automation benchmarks
e NREL — Lamination efficiency impact data

e PV Tech Research — Global solar CAPEX trends 2024-2026

Methodology Note

This presentation is based on composite scenarios
derived from real project data. Financial figures are
indicative reference ranges, not guaranteed

outcomes.

All CAPEX, OPEX, and ROl figures should be
validated with independent financial modeling prior

to any investment decision.

Vendor names have been replaced with neutral
descriptors throughout. Original technical source:
pvknowhow.com/photovoltaic-module-laminators/
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