Securing Critical Water
Infrastructure: A Turnkey
Solar Panel Factory for
Syrian Water Authorities

Technical assessment of solar manufacturing deployment strategies for
water infrastructure energy independence, focusing on reducing diesel
dependency for critical water pumping operations.

Technical Infrastructure Reviews and Proactive 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
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Factory Capacity Ramp-up Period

MW per year production scale Months for operational capacity

e Investment: €4-7 million
e Application: Water pumping & treatment infrastructure
e Region: Syria

e Source: PVKnowHow / An experienced European engineering partner

Semi-auto

Line Type

Turnkey production concept



Energy-Water Security Nexus

Water Infrastructure
Dependency

Water pumping systems
traditionally rely on diesel
generators or grid power, creating
critical vulnerabilities when fuel
supplies are disrupted or electricity

infrastructure is compromised.

Energy Security Risk

Experience shows that pumping
1,000 m? per day via 10 boreholes
consumes over 58,000 litres of
diesel annually, creating
substantial supply chain
dependencies.

Strategic Vulnerability

Fuel expenses, inconsistent supply,
and maintenance demands often
lead to interruptions in water
availability, especially in areas with

limited infrastructure access.



Risks of Diesel Dependency

O1

Economic Volatility

Diesel pumps rely on constant fuel
supply subject to price fluctuations,
with diesel costs generally higher than

electricity or solar energy alternatives.

02

Operational Disruption

Maintenance costs for diesel systems
are at least 25% higher than solar
alternatives due to fuel consumption

and required mechanical servicing.

03

Environmental Impact

Diesel pumps create environmental
pollution and potential food
contamination risks due to fuel spillage

and combustion emissions.



Strategic Rationale for Local Solar Manufacturing

Energy Independence Strategy

Solar systems reduce dependency on traditional power

sources and provide sustainability in remote areas

Local production eliminates import supply chain
vulnerabilities

Manufacturing builds technical capacity for

infrastructure independence

Technology transfer supports broader industrial
capabilities

Infrastructure Integration

Solar manufacturing aligns with water infrastructure
modernization needs

Solar pumps offer dependable water extraction without

relying on fuel or unstable grid connections

Local production supports critical infrastructure
resilience

Manufacturing serves as enabling-industry catalyst



Benefits of Dedicated Solar Module Factory

Supply Chain Security

Local manufacturing eliminates
dependencies on international
module imports, ensuring
consistent supply for critical water
infrastructure projects during
supply disruptions.

Technical Capacity Building

Manufacturing operations develop
local engineering expertise
applicable to broader renewable
energy infrastructure and

industrial development initiatives.

Economic Foundation

Solar systems typically pay back
initial investment in under five
years compared to diesel systems
that continue consuming financial
resources, creating sustainable
economic model.



Turnkey Project Phases

Feasibility Assessment Implementation
Technical and economic evaluation of Production line installation, quality
manufacturing requirements, site assessment, management systems integration, and
and infrastructure integration planning with workforce training programs for sustainable
proven European turnkey concepts manufacturing operations
1 2 4

Design & Engineering

Detailed engineering specifications, equipment
sourcing strategy, and technology transfer
partnerships for semi-automated production
line deployment

Operational Deployment

Manufacturing ramp-up, quality assurance
protocols, and ongoing technical support for
continuous production capabilities



Government and International Funding

Alignment

Public-Private Partnership
Framework

Build-own-operate and build-
operate-transfer structures enable
phased financing with long-term
power purchase agreements and
government guarantees for water

infrastructure projects.

2

Infrastructure Investment
Context

Water infrastructure
modernization requirements align
with broader reconstruction
financing frameworks, creating
integrated funding opportunities

for essential services.

3

Risk Mitigation Through
Partnerships

Collaboration with experienced
European turnkey providers
reduces technical and operational
risks through proven
manufacturing concepts and
established track records.



Turnkey Execution Advantages

85% 25kW 12-18

Cost Reduction Technology Range Deployment Timeline

PV module prices have decreased by Controller technology innovations have Months for complete manufacturing
over 80% while diesel fuel costs have expanded PVWP range to ~25 kW, with ramp-up using proven European
risen over 250% 100 kW expected soon turnkey concepts



Water Infrastructure Market Phases

Phase 1: Critical
Infrastructure

e \Water treatment facility power
systems

e Municipal pumping station

requirements

e Emergency water supply

infrastructure

e Healthcare facility water security

Phase 2: Regional Expansion

Community water supply and
livestock watering systems
requiring year-round pumping
Agricultural irrigation
infrastructure

Regional water distribution

networks

Cross-sector infrastructure

integration

Phase 3: Comprehensive
Coverage

e Rural water access programs

e Educational facility water systems
e Industrial water supply security

e Emergency preparedness

infrastructure



Why Local
Manufacturing vs.
Imports?

Local production eliminates
supply chain vulnerabilities,
builds technical capacity, and
ensures consistent module
availability for critical water
infrastructure during

international supply disruptions.

How Does This Reduce
Water Infrastructure
Risk?

Solar systems eliminate fuel
costs entirely and operate solely
on sunlight, making them ideal
for remote areas where fuel

delivery is difficult or costly.

FAQ: Key Implementation Questions

What Are the Long-term
Benefits?

Solar pumping systems are
technically mature, highly
reliable, economically
competitive, with ease of
installation and low

maintenance requirements.



Strategic Impact Assessment

Analysis of solar manufacturing deployment for water infrastructure energy independence:

* Energy istypically needed for raw water extraction, conveyance, treatment, water storage and distribution - local solar
manufacturing addresses these dependencies

e Manufacturing deployment requires <12 month ramp-up period with experienced European turnkey provider
partnerships

e €4-7 million investment range enables 20-50 MW annual production capacity for water infrastructure applications

e Local production capabilities reduce water system vulnerabilities while building sustainable technical capacity

[JJ Technical scenario demonstrates infrastructure resilience approach to water security through proven turnkey
manufacturing deployment
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