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1. Introduction
The global transition to renewable energy has emerged as a key characteristic of development in the 21st century (Piwowar-Sulej, 2023) — as the convergence of project management and renewable energy increasingly garners research interest (The Linkage between Renewable Energy and Project Management, 2023). Educational institutions, especially public schools, offer a distinctive opportunity to adopt sustainable technologies that not only lower operational expenses but also act as platforms for experiential learning (Altassan, 2023; Fergusson et al., 2022). This project plan outlines the deployment of a 100-kilowatt solar energy system for Greenfield Public School, a medium-sized educational facility situated in a suburban region with high annual solar irradiance. The initiative aims to shift the school towards sustainable energy usage, diminish its reliance on non-renewable energy sources, and provide a practical educational tool for students (Kalaani, 2005).
The project will adopt a systematic methodology grounded in established project management frameworks, including the PMBOK Guide and PRINCE2 principles. This will encompass processes of planning, execution, monitoring, and closure (Abdelkhalik & Azmy, 2022). Essential factors to consider comprise technical feasibility, cost-effectiveness, adherence to safety regulations, and alignment with the broader sustainability objectives outlined by local and national authorities (Hong, 2013). Through the execution of this project, Greenfield Public School aims to not only decrease energy costs but also to make a significant contribution to the global Sustainable Development Goals (SDG 7 – Affordable and Clean Energy, and SDG 13 – Climate Action). Furthermore, the initiative seeks to foster a culture of sustainability, transforming the school into a “living laboratory” for the education of renewable energy (Otundo Richard, 2024; Altassan, 2023).



2. Aim, Objectives, and Scope
Aim
Aim The primary objective of the project is to design, procure, install, and commission a 100 kW grid-connected solar photovoltaic system that will sustainably fulfill a significant portion of Greenfield Public School’s electricity requirements, improve operational efficiency, and facilitate the educational integration of renewable energy concepts (Hong, 2013; Arwadi et al., 2025). 
Objectives 
The specific goals of this project are to:
Design and implement a solar PV system capable of producing approximately 150,000 kWh of renewable energy annually, thereby reducing around 60% of the school’s reliance on the grid. 
Decrease the school’s carbon emissions by an estimated 120 tons each year.
Ensure adherence to national energy regulations, local building codes, and electrical safety standards.
Complete the project within a six-month period and a maximum budget of USD 140,000, while maintaining quality and safety standards. 
Offer training and capacity building for staff and students to guarantee sustainable operation and educational utilization of the solar energy system.
 Establish a digital monitoring dashboard that is accessible to students and staff for tracking energy production, savings, and environmental impact.
Scope 
In-Scope Activities:
Feasibility analysis, which includes technical and financial viability assessments (Hong, 2013) 
Engineering design, which encompasses system configuration, inverter selection, and safety evaluations
Procurement of certified components such as solar modules, inverters, and mounting systems 
Physical installation, wiring, testing, and commissioning of the system Training for staff, documentation, and the establishment of maintenance protocols
Integration of a digital monitoring interface for educational purposes (Mylonas et al., 2019; Mylonas et al., 2019b)
Out-of-Scope Activities:
Inclusion of battery storage systems (to be considered in a future upgrade)
Structural changes to school buildings beyond the reinforcement of mounting areas
Capacity expansion beyond 100 kW during the initial project phase
 The project’s scope boundaries ensure effective management and execution of the outlined objectives.
3. Project Outputs (Deliverables and Direct Results)
3.1 Primary Deliverables
	Deliverable
	Description
	Outcome / Purpose

	Feasibility Study Report     
	A thorough evaluation of the site's solar potential, energy consumption patterns, and financial analysis
	Evaluates the project's feasibility and informs decisions related to technical design

	System Design Package
	This package includes system schematics, electrical diagrams, and structural evaluations
	  Provides the necessary technical documentation for installation

	Installed Solar PV System
	A fully functional, grid-connected solar photovoltaic system featuring inverters and monitoring capabilities
	
Enables the generation of renewable electricity

	Procurement Plan and Supplier Contracts
	This involves selecting qualified suppliers and acquiring certified components
	Enables the generation of renewable electricity

	Testing and Commissioning Report
	Evaluation of performance and compliance with established standards  
	Confirms the system's reliability and its readiness for operation

	Training and Educational Toolkit
	Contains manuals, interactive dashboards, and training programs  
	Enhances operational capacity and fosters sustainability education

	Project Closeout Report
	Comprehensive documentation outlining performance, costs, and lessons learned
	Ensures accountability and aids in the transfer of knowledge



3.2 Expected Direct Results
Upon the successful execution of the project, it will generate a variety of both tangible and intangible advantages:
Economic Outcomes: A decrease in electricity costs by 55–65%, facilitating the reallocation of funds towards academic development (Solar Panels for Schools guide)Environmental Outcomes: Prevention of roughly 120 tons of CO₂ emissions each year 
Educational Outcomes: Incorporation of solar data into science and environmental studies, thereby improving experiential learning (Kalaani, 2005; Altassan, 2023) 
Social Outcomes: Increased community awareness and backing for renewable energy initiatives
Institutional Outcomes: Improved standing as a sustainable and innovative educational institution These results establish the school as a benchmark for sustainability within the educational sector (Ezema, 2022).
4. Project Activities and Work Breakdown Structure (WBS)
4.1 Activity Identification 
The effective execution of the solar energy system necessitates a well-organized series of activities categorized into five distinct phases. This phased methodology is consistent with the best practices of project management as applied to green energy initiatives (Abdelkhalik & Azmy, 2022; Hong, 2013).
 Phase 1: Project Initiation and Planning
- Identifying stakeholders, including the school board, local authorities, contractors, and community members. 
- Conducting a feasibility study and energy audit (Hong, 2013).
- Preparing a project charter that delineates objectives, governance structure, and approval processes. 
- Developing a risk management strategy and establishing a communication plan. 
Phase 2: Design and Engineering 
- Performing a comprehensive site survey utilizing drone imaging and solar simulation software.
- Determining the optimal configuration for the photovoltaic (PV) system, including panel selection, inverter sizing, orientation, and tilt angles.
- Designing electrical layouts, cabling pathways, and safety grounding systems.
- Preparing permit applications and ensuring adherence to building and electrical regulations. 
Phase 3:Procurement and Logistics
- Drafting technical specifications and tender documents. 
- Assessing bids based on cost, quality, and warranty conditions (Arwadi et al., 2025).
- Selecting vendors known for their reliability and compliance with international standards (IEC, ISO).
 - Coordinating transportation, customs clearance (if necessary), and on-site delivery. 
Phase 4: Installation and Commissioning 
- Preparing the installation site, including structural reinforcement and safety access measures.
 - Installing mounting systems, solar panels, and inverters. 
- Carrying out DC and AC cabling, electrical interconnections, and insulation testing.
 - Synchronizing with the grid, followed by conducting safety inspections and performance evaluations.
Phase 5: Handover, Training, and Monitoring 
Training maintenance staff and educators on operational procedures and troubleshooting techniques.
Organizing awareness sessions for students regarding the principles of solar energy (Mylonas et al., 2019). 
Creating a remote monitoring dashboard that connects to classroom displays, based on Mylonas et al.'s IoT research (2019). 
Finalizing documentation, transferring warranties, and conducting performance evaluations.
4.2 Work Breakdown Structure (WBS)
	WBS Code
	Activity
	Sub-Activities / Tasks

	1.0
	Initiation & Planning
	1.1 Stakeholder engagement 
1.2 Energy audit 
1.3 Risk assessment 
1.4 Charter approval

	2.0
	Design & Engineering
	2.1 Site analysis 
2.2 System sizing 
2.3 Electrical & structural design 
2.4 Compliance approval

	3.0
	Procurement
	3.1 Tender preparation 
3.2 Vendor selection 
3.3 Contract award 
3.4 Delivery management

	4.0
	Installation & Commissioning
	4.1 Site preparation 
4.2 Mounting structures 
4.3 Panel and inverter installation 
4.4 Electrical testing 
4.5 System commissioning

	5.0
	Handover & Monitoring
		

	5.1 Training sessions 
5.2 Documentation handover 
5.3 Monitoring system activation 
5.4 Project closure report





This Work Breakdown Structure (WBS) guarantees the traceability of progress, the assignment of responsibilities, and the establishment of measurable deliverables during the entire project lifecycle (Abdelkhalik & Azmy, 2022).
5. Deliverables, Milestones, and Timeline
5.1 Project Schedule
The project is structured to be finalized within a span of 26 weeks (roughly six and a half months). The timeline strikes a balance between efficiency and quality assurance, incorporating buffers for unexpected delays (Arwadi et al., 2025).
	Milestone
		

	Deliverable



		

	Completion Week

	



	Duration

	M1
	Project charter and funding approval
	Week 2
	2 weeks

	M2
		

	Feasibility study completed



	Week 4
	2 weeks

	M3
	System design finalized
	Week 8
	4 weeks

	M4
	Procurement and delivery completed
	Week 12
	4 weeks

	M5
	Installation completed
	Week 20
	8 weeks

	M6
	Testing and commissioning complete
	Week 22
	2 weeks

	M7
	Training and handover complete
	Week 24
	2 weeks

	M8
	Final evaluation and closure
	Week 26
	2 weeks


5.2 Time and Milestone Analysis 
The schedule illustrates the dependencies among tasks — design must occur prior to procurement, and installation cannot begin until all materials have been received and approved. Buffer periods are included to account for potential weather-related delays or disruptions in the supply chain. This type of scheduling buffer is a recommended strategy for mitigating risks in renewable energy project planning (Arwadi et al., 2025; Hong, 2013). 
5.3 Monitoring and Control Mechanisms 
Progress will be monitored through the use of Gantt charts and milestone tracking tools. Weekly project meetings will assess key performance indicators (KPIs) such as adherence to the schedule (schedule variance), cost variance, and compliance with quality standards. Any deviations will prompt corrective actions, which will be managed through a structured change control process, aligning with best practices in green and sustainable project management (Abdelkhalik & Azmy, 2022).
6. Resource Planning (Personnel and Material Requirements)
6.1 Human Resource Allocation
The human resource strategy guarantees coherence among skills, responsibilities, and project phases, utilizing principles derived from both project management and sustainable engineering frameworks (Abdelkhalik & Azmy, 2022; Arwadi et al., 2025).

	Role
	Primary Responsabilities
	Effort (FTE)

	Project Manager
	Comprehensive coordination, financial planning, timetable management, and documentation. 
	0.5 FTE(26 weeks)

	Electrical Engineer
	System architecture, component detailing, and oversight of commissioning
	1.0 FTE (12 weeks)

	Structural Engineer
	Evaluation of the load-bearing capacity of the roof and the stability of the mounting.
	0.25 FTE (6 weeks)

	Procurement Specialist
	Vendor oversight and supply chain management
	0.5 FTE (8 weeks)

	Technicians / Installers
	On-location assembly and wiring
	4 Technicians (8 weeks)

	Safety Officer
	Ensures adherence to health, safety, and environmental (HSE) regulations.
	0.25 FTE (8 weeks)

	Trainer / Educator
	Facilitates training and integrates curriculum
	0.25 FTE (2 weeks)



Effective human resource planning is essential for renewable energy projects, as inaccurate assessments of labor requirements are recognized as a significant barrier to success (Arwadi et al., 2025).
6.2 Material and Equipment Resources
	Resource
	Specification
	Quantity

	PV Panels
	250 W monocrystalline
	400 units

	Grid-Tied Inverters
	25 kW each
	4 units

	Mounting Structures
	Aluminium, corrosion-resistant
	Full system

	Cables & Connectors
	DC/AC cabling, MC4 connectors
	Bulk

	Monitoring System
	Cloud-based data logging
	1 system

	Safety Equipment
	Harnesses, gloves, helmets
	Multiple

	Logistics Vehicles
	Trucks and cranes
	As needed



These elements are commonly found in solar installations at the educational level, and the specifications correspond to comparable solar projects in schools (Solar Panels for Schools guide).

6.3 Financial Resources
	Cost Category
	Estimated Cost (USD)

	Feasibility and Design
	10,000

	Procurement
	80,000

	Installation & Commissioning
	45,000

	Training and Documentation
	2,000

	Contingency (10%)
	3,000

	Total Project Cost
	140,000



The financial management framework will encompass cost tracking reports, regular audits, and contingency controls to guarantee accountability and financial efficiency. These financial controls are in accordance with standard practices in the management of renewable energy projects (Abdelkhalik & Azmy, 2022; Arwadi et al., 2025).
7. Risk Management Overview
7.1 Risk Identification and Assessment
Effective risk management is crucial for the success of projects, particularly in renewable energy initiatives where external factors such as weather and supply chains play a significant role (Hong, 2013; Arwadi et al., 2025). Below is a risk matrix along with mitigation strategies:
	Risk
	Likelihood
	Impact
	Mitigation Strategy

	Equipment delivery delays
	Medium
	High
	Involve various suppliers, uphold buffer times, enforce contract penalties

	Weather-related installation delays
	High
	Medium
	Schedule the installation for the dry season, allowing for additional buffer weeks.

	Budget overruns
	Medium
	High
	Rigorous management of expenses, periodic evaluations of costs, and the upkeep of contingency plans.

	Equipment malfunction
	Low
	High
	Utilize certified manufacturers, ensure secure warranties, and establish service agreements.

	Safety incidents
	Low
	High
	Implement safety training, ensure the use of personal protective equipment (PPE), and maintain ongoing supervision.

	Communication breakdown
	Medium
	Medium
	Weekly meetings with stakeholders, consistent reporting on progress

	Post-installation maintenance failure
	Medium
	Medium
	Train personnel, establish a long-term maintenance agreement



Furthermore, risk monitoring will be an ongoing process, utilizing a risk register and incorporating quantitative methods such as Monte Carlo simulation to address significant financial uncertainties, as suggested in the literature on energy project risks (Arwadi et al., 2025; Hong, 2013).
7.2 Ongoing Risk Monitoring 
A risk register will be consistently updated and assessed at each phase gate. The project manager will implement a Risk Breakdown Structure (RBS) and employ quantitative risk analysis techniques (such as Monte Carlo simulation) to manage high-impact financial and scheduling risks (Hong, 2013; Arwadi et al., 2025). This approach promotes proactive risk mitigation instead of merely responding to issues as they arise.
8. Conclusion
The implementation of a solar energy system at Greenfield Public School represents a progressive initiative aimed at combining environmental stewardship with operational effectiveness and educational enhancement. By employing structured professional project management techniques—rooted in research on sustainable and green project management—the project seeks to achieve quantifiable economic savings, environmental advantages, and enduring social impact (Abdelkhalik & Azmy, 2022; Piwowar-Sulej, 2023). This initiative illustrates how schools can serve as drivers of sustainability by incorporating renewable technologies into their infrastructure and educational practices. Upon its completion, the project will position Greenfield Public School as a model for sustainable educational infrastructure, aligning with governmental objectives for renewable energy adoption and carbon neutrality (Altassan, 2023; Ezema, 2022). In conclusion, this project plan guarantees technical accuracy, cost-effectiveness, stakeholder involvement, and resilience to risks. Its successful execution will provide a replicable framework for other educational institutions, demonstrating that clean energy solutions are not only viable but crucial for fostering a sustainable future.
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