An Investor’s Guide to
Bifacial Solar Module
Production in Algeria

Technical feasibility assessment for bifacial solar module production in
harsh desert climates, focusing on DESERT+ specification

implementation.

Advanced Structural Reviews and Precise Operational Analytics from
Jv.G. Technology GmbH.




Analysis Framework

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

European specialists in
turnkey solar module

production lines



Key Project Data
50-100 12-18

Capacity Ramp-up Period

MW per year production scale Months to operational capacity

* Product type: Bifacial solar modules (DESERT+ specification)

e Linetype: Automated, glass-glass capable

* Region: Algeria

e Focus: Desert climate adaptation and performance optimization

e Source: PVKnowHow / Jv.G. Technology GmbH

+15-20%

Investment Premium

vs standard module lines



Algeria Solar Market Fundamentals

Solar Resource Potential

Algeria features among the world's
highest solar irradiance levels, with
desert regions generating 1,850-
2100 kWh per year and up to 3,500
hours of annual sunshine. Average
temperatures reach 40°C during
summer months.

Market Development
Status

As of late 2023, Algeria had around
437-460 MW of installed solar PV
capacity, with government
forecasting significant expansion
through multi-gigawatt tender
programs.

Government Targets

Algeria aims to install 15 GW of
solar PV capacity by 2035 as part
of broader national goal to achieve
22 GW of total renewable energy
by 2030.



Local Content Requirements

01

Mandatory Local Production

Projects with over 35% of materials
from domestic production receive 25%
cost bonus. Components covered
include photovoltaic panels, mounting
structures, wiring, and construction

services.

02

Current Manufacturing Base

Current local solar module assembly
capacity operates at around 500 MW
annually, projected to grow to 600-700
MW, supporting strategic "local

content" requirements.

03

Investment Incentives

Foreign ownership restrictions
abolished for renewable energy
projects in 2022, with government
offering attractive preferential tariffs
and tax incentives for domestic

production.



Desert Climate Performance Challenges

Standard Module Limitations

Desert conditions include high temperatures and dust
that negatively affect performance of standard solar

systems designed for temperate climates

Tilted modules experience substantial soiling losses

reaching up to 60% for monofacial modules

Performance and reliability depends critically on solar
irradiance, operating temperature, and soiling rate

factors

Conventional European-designed modules show
accelerated degradation

Desert-Specific Requirements

Dual-glass construction highly resistant to sand

abrasion, high temperatures, and humidity challenges

Novel "Desert Module" configuration assembles main
proposed solutions for better operation under harsh

desert/arid climate conditions

Enhanced encapsulation for extreme temperature
cycling

Specialized anti-soiling surface treatments



Bifacial Gain and Albedo Advantage

Enhanced Energy Capture

Bifacial modules capture sunlight
on both sides. When light reflects
off ground surfaces, the rear side
generates additional power,
particularly effective on sandy or
light-colored surfaces.

Desert Performance Gains

With bifacial modules in fixed tilt
systems, gains in annual energy

yield of up to 30% can be expected

compared to monofacial
equivalent systems.

Soiling Mitigation Benefits

Bifacial modules show about 15%
lower soiling losses than
monofacial modules, with vertical
installation showing strong
potential for combating module
soiling in high natural ground

albedo desert climates.



DESERT+ Technical Specification

Glass-...

Module Construction

Dual-glass bifacial design with enhanced
durability for sand abrasion resistance

and extreme temperature cycling

30%+

Bifacial Gain

Energy yield improvement over standard
modules in high-albedo desert
environments with optimal ground
clearance

25-Year

Extended Warranty

Enhanced product warranties enabled by
superior module lifetime performance

under desert stress conditions



Financial Impact Analysis

Higher Initial Investment (+15-20%) Reduced LCOE
Premium over standard module lines for Bifacial modules demonstrate potential to
specialized desert-adapted manufacturing reduce levelized cost of energy in desert
equipment and processes environments through enhanced
performance
1 2 4

Enhanced Energy Yield

Annual specific yield ranges from 1,911-2,100
kWh/kWp for fixed systems, with 9-19%
increases when tracking systems utilized

Improved Bankability

Extended warranties and proven
performance data enhance project financing

and investment confidence



Implementation Timeline

Planning Phase (Months 1-
3)

Site selection, permit acquisition,
and detailed engineering design
for climate-adapted
manufacturing facility with local
partnership development

2

Construction and
Installation (Months 4-9)

Facility construction, equipment
installation, and commissioning of
automated glass-glass bifacial
production line with desert
specification capabilities

3

Ramp-up to Production
(Months 10-18)

Staff training, process
optimization, quality certification,
and gradual scale-up to target
capacity with local content

compliance verification



Market Access and Export Potential

Domestic Market

Large-scale tenders for 3 GW of
generation capacity expected to
drive local industry development

around renewable energy

Local content requirements

create protected market segment

Government backing through
preferential treatment programs

MENA Region Export

Algeria borders Spain, Italy,
Mauritania, Niger, Mali, Morocco,
Libya and Tunisia, connecting
MENA with Europe and sub-
Saharan Africa

Desert-adapted modules serve
similar climate markets

Regional supply hub potential

European Market Access

Just 150 miles from Spain and Italy
across Mediterranean Sea

Proven European manufacturing

concepts

Quality standards compliance for
export markets



Investor FAQ

Why Desert-Adapted What Technical How Does Local Content
Modules? Expertise Required? Compliance Work?
Standard European-designed Turnkey model designed for Projects achieving over 35%
modules experience accelerated business professionals without domestic material value receive
degradation and reduced solar expertise. Experienced 25% cost bonus on total
performance in desert climates. European provider supplies installation. Local production of
DESERT+ specification technical knowledge, training, modules, mounting structures,
addresses specific challenges: and operational frameworks. and wiring qualifies for
extreme temperatures, sand Focus remains on business preferential treatmentin
abrasion, soiling, and UV management and strategy. government tenders.

exposure.



Strategic Investment Conclusion

Technical and economic analysis of desert-adapted bifacial solar module manufacturing in Algeria:

e Growing push for local content requirements in public tenders creates built-in market for panels made in Algeria, fitting
with government policies championing local content and industrial growth

e DESERT+ specification addresses critical performance gaps of standard modules in extreme desert conditions

e Bifacial technology captures reflected light from ground, significantly increasing energy output in desert environments,
delivering better return on investment

e 12-18 month ramp-up timeline with proven European turnkey manufacturing concepts

e Algeria's strategic location at crossroads of Europe, MENA region, and sub-Saharan Africa positions nation as potential
manufacturing supply hub for renewables industry

() Composite scenario demonstrates technical feasibility for desert-adapted bifacial module manufacturing with
proven climate-adapted production concepts
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