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A Milestone in Sustainable Campus Development

The University of Warith Al-Anbiyaa has taken a decisive and forward-looking step in its
journey towards environmental sustainability through the commissioning of a large-scale
photovoltaic (PV) solar energy system across its campus facilities. This initiative reflects the
university's unwavering commitment to integrating clean and renewable energy technologies
into its infrastructure, reducing its dependence on fossil fuels, and embedding principles of
environmental responsibility into every dimension of campus life.

As an academic institution at the forefront of sustainable development in Iraq, the University
of Warith Al-Anbiyaa recognizes that the transition to clean energy is not merely a matter of
institutional policy it is a moral imperative aligned with both national development objectives
and the global agenda for climate action. The solar energy project represents a transformative
investment in the university's infrastructure, its students' future, and the health of the planet.

Project Overview: Photovoltaic Solar Panel Installation

The University of Warith Al-Anbiyaa has installed a 249-kW photovoltaic solar energy system
distributed across multiple university buildings and facilities. The system comprises high-
efficiency monocrystalline solar panels mounted on rooftops and open structural surfaces,
designed to capture maximum solar irradiance consistent with Irag's exceptional solar
resource potential one of the highest in the region.

The PV installation was designed and implemented in full compliance with international
engineering standards for grid-integrated and off-grid solar systems. The system operates in
parallel with the national electricity grid as well as the university's existing diesel generator
infrastructure, creating a resilient, hybrid energy supply model that ensures continuity of power
supply while progressively reducing reliance on non-renewable energy sources.

The project was executed across the following phases: initial energy auditing and site
assessment; system design and equipment procurement; structural installation of panel
arrays; integration with existing electrical infrastructure; commissioning, testing, and
monitoring. The deployment of digital monitoring systems allows real-time tracking of energy
generation, consumption, and carbon savings, supporting evidence-based reporting and
continuous optimization.
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Measured Impact: Key Performance Indicators

The following table presents the verified energy and environmental performance data
recorded over the initial five-month operational period (May through September 2025), along
with annualized projections:

Performance Indicator Value

Installed Solar Capacity 249 kW
Electricity Generated (per month) 996 kWh / month
Total Electricity Generated (5 months) 134,460 kWh

Diesel Fuel Saved (5 months) 33,480 Liters
Diesel Fuel Saved (annual projection) 80,352 Liters / year
Generator Operating Hours Reduced 756 Hours
Number of Generators Offset 2 Units
National Grid Consumption Reduced (range) 188 — 244 kWh / month

These figures demonstrate the tangible and substantial impact of the solar installation on the
university's energy consumption profile. The system has effectively displaced a significant
portion of diesel-powered generation, delivering both environmental and economic dividends
from the very first months of operation.

Environmental Benefits: Reducing Emissions and Ecological
Footprint

The environmental significance of the solar project is most clearly demonstrated through its
contribution to reducing greenhouse gas (GHG) emissions. By displacing 80,352 litres of
diesel fuel consumption annually, the university avoids a substantial volume of carbon dioxide
(CO3,), nitrogen oxides (NOx), and particulate matter emissions that would otherwise be
released into the atmosphere through combustion in on-site generators.

Diesel combustion is one of the most carbon-intensive forms of energy generation available,
producing approximately 2.68 kg of CO, per liter of fuel burned. The annual fuel savings
achieved by the solar PV system therefore translate into a reduction of approximately 215
metric tons of CO, equivalent per year a meaningful and measurable contribution to both local
air quality improvement and global climate change mitigation.

Beyond direct emissions reductions, the project contributes to the following environmental
outcomes:

* Reduction in ambient noise pollution on campus from reduced generator operation
(756 fewer operating hours recorded in the initial period).

» Decreased risk of fuel spillage and soil contamination associated with diesel storage
and handling.
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* Lower thermal waste heat generated on campus, contributing to improved
microclimate conditions.

+ Demonstration of zero-emission energy generation that preserves natural capital and
biodiversity.

The university's investment in solar energy directly supports Iraq's national commitments
under the Paris Agreement and the country's Nationally Determined Contributions (NDCs) to
climate action, reinforcing the role that higher education institutions play in the broader national
sustainability transition.

Economic Benefits: Energy Cost Savings and Operational
Efficiency

From an economic perspective, the solar energy project delivers significant and sustained
financial savings to the university. The offset of 80,352 liters of diesel annually represents a
major reduction in fuel procurement costs that are subject to market volatility and logistical
challenges associated with fuel supply chains.

Furthermore, the reduction of 756 generator operating hours translates directly into savings
on maintenance expenditures, lubricant consumption, and the depreciation of generator
assets. The extended operational lifespan of the university's generator fleet, resulting from
reduced wear and usage, represents an additional long-term capital saving that reinforces the
economic case for renewable energy investment.

The partial displacement of national electricity grid consumption reduced by between 188 and
244 kWh per month also contributes to lower electricity utility bills. Given the persistent
challenges associated with grid reliability in Iraq, the solar installation simultaneously serves
as a form of energy security insurance, safeguarding continuity of academic and administrative
operations.

The project therefore demonstrates a compelling return on investment (ROI) profile, with
operational savings expected to recover capital costs within a competitive timeframe,
thereafter delivering sustained net financial benefits to the institution.

Educational and Research Benefits: A Living Laboratory for Clean
Energy

The solar installation serves not only as an operational infrastructure asset, but as a dynamic
educational resource that enriches the academic environment of the University of Warith Al-
Anbiyaa. The system functions as a living laboratory in which students from engineering,
environmental science, physics, economics, and related disciplines can engage directly with
real-world renewable energy systems.

Faculty members and research teams are utilizing the solar installation as a platform for
applied research into solar energy optimization, photovoltaic performance monitoring, energy
system integration, and smart grid technologies. The availability of live operational data from
the monitoring system provides a rich dataset for thesis research, laboratory exercises, and
interdisciplinary studies in energy and sustainability.
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The project also contributes to the university's broader mission of raising environmental
awareness among students and staff. Regular seminars, guided tours of the solar installation,
and integration of sustainability themes into curricula have been implemented to ensure that
the benefits of the project extend beyond the physical infrastructure to cultivate a culture of
environmental stewardship across the campus community.

Specifically, the educational dimension of the project encompasses:

* Integration of solar energy performance data into undergraduate course modules
across engineering and environmental programmers.

*  Opportunities for student-led research projects focused on optimizing system
performance and exploring scalability options.

*  Workshops and awareness campaigns engaging students, academic staff, and
administrative personnel in understanding the principles of clean energy and climate
action.

» Partnerships with regional and international research institutions to leverage the
university's solar infrastructure as a collaborative research platform.

Alignment with the United Nations Sustainable Development Goals

The solar energy initiative at the University of Warith Al-Anbiyaa is explicitly aligned with the
United Nations 2030 Agenda for Sustainable Development. The project contributes directly to
the following Sustainable Development Goals (SDGs):

Affordable and Clean Energy The project delivers clean, renewable solar
energy across the university campus, directly increasing the share of renewable
energy in the institution's total energy mix, enhancing energy efficiency, and
demonstrating the viability of affordable solar solutions for educational and
public institutions in Iraqg.

Industry, Innovation and Infrastructure The installation of a 249 kW PV
system represents a significant investment in sustainable energy infrastructure.
The project promotes innovation in campus energy management and builds
institutional capacity for the adoption of advanced clean energy technologies.

Sustainable Cities and Communities By transitioning to renewable energy,
the university contributes to the development of a more sustainable urban
environment in Karbala, reducing the local air pollution burden associated with
diesel combustion and demonstrating a scalable model for sustainable
institutional development in Iraqi cities.

Responsible Consumption and Production The project directly reduces the
consumption of diesel fuel a non-renewable, polluting resource by over 80,000
liters per year. This embodies the principles of responsible resource
consumption and positions the university as a model for sustainable production
and operational practices.

Climate Action The solar initiative represents a concrete and measurable
climate action, delivering approximately 215 tons of CO, equivalent emissions
reduction annually. The project aligns with Iraqg's climate commitments and
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demonstrates the university's leadership in responding to the global climate
emergency.

Through this multi-dimensional alignment with the SDGs, the University of Warith Al-Anbiyaa
demonstrates that higher education institutions are uniquely positioned to serve as catalysts
for sustainable development simultaneously advancing research, education, and operational
transformation in service of a more equitable and sustainable world.

Conclusion: Towards a Greener and More Resilient University

The successful implementation and operation of the photovoltaic solar energy project at the
University of Warith Al-Anbiyaa marks a significant milestone in the institution's long-term
sustainability journey. The quantified outcomes 134,460 kWh of clean electricity generated,
33,480 liters of diesel displaced, and 756 generator hours eliminated in just five months are
not merely statistics. They represent a material, measurable, and meaningful contribution to
environmental protection, energy security, and responsible institutional governance.

The university's leadership in adopting renewable energy technologies reflects its recognition
that sustainability is not an optional add-on to academic excellence it is an integral dimension
of it. By investing in solar infrastructure, the university invests simultaneously in the quality of
its physical environment, the depth of its academic programmers, and the long-term wellbeing
of its students, staff, and surrounding community.

Looking ahead, the University of Warith Al-Anbiyaa is committed to building upon the success
of this first phase of solar deployment through the expansion of PV capacity, integration of
energy storage solutions, and the development of a comprehensive Campus Sustainability
Master Plan. The university's vision is clear: to establish itself as a leading model of
sustainable higher education in Iraq and the wider region a green campus that educates,
inspires, and demonstrates that a cleaner future is not only necessary, but entirely achievable.

University of Warith Al-Anbiyaa — Sustainability Office
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