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Abstract

This study examines the coordination models of Power Purchase Agreements (PPA) and Build-Own-Operate-Maintain
(BOOM) frameworks in renewable energy projects, with a focus on Bahrain. By analyzing stakeholder interactions,
regulatory compliance, and project management practices, the research identifies challenges and opportunities for optimizing
renewable energy adoption. The findings emphasize the importance of stakeholder alignment, risk mitigation strategies,
and agile methodologies in achieving project success. Recommendations for leveraging Al tools and digital platforms to
streamline coordination are provided, offering practical insights for future renewable energy projects.

Introduction

Renewable energy projects are pivotal to achieving sustainable development goals, especially in regions like Bahrain where
energy demand is rising. Power Purchase Agreements (PPA) and Build-Own-Operate-Maintain (BOOM) frameworks are
two prevalent models in the renewable energy sector. While PPAs focus on energy transactions, BOOM models emphasize
infrastructure ownership and maintenance. This paper explores the coordination challenges and best practices associated with

these models, using case studies from Bahrain’s solar energy initiatives.

Findings and Discussion
Defining PPA and BOOM Models
1. PPA: A contractual agreement between an energy provider and a consumer, where the provider owns and operates
the solar panels and sells electricity at a predetermined rate.
2. BOOM: A model where the energy provider builds, owns, operates, and maintains the solar infrastructure, often
transferring ownership to the consumer after a specified period.
These frameworks require robust coordination to address complexities such as regulatory compliance, grid integration,

and financial sustainability.

Stakeholder Coordination

Effective coordination involves:

a.  Government Entities: Ensuring adherence to regulations and streamlining permitting processes.
b.  Energy Providers: Managing installation, operation, and maintenance while ensuring project profitability.
c. Consumers: Hosting solar installations and fulfilling contractual obligations.

d.  Utility Companies: Facilitating grid integration and ensuring reliability.

Effective coordination involves:
i Regulatory Hurdles: Inconsistent policies and lengthy approval processes.
ii.  Technical Risks: Grid compatibility issues and system reliability concerns.

iii.  Financial Constraints: High initial costs and uncertain ROL

Practical Applications
Case studies from Bahrain’s solar energy projects reveal that:
a.  Digital Tools: Leveraging Al and project management software enhances communication and tracking.
b.  Agile Methodologies: Iterative planning and stakeholder feedback improve project adaptability.

c. Knowledge Sharing: Documenting lessons learned fosters continuous improvement.

Effective Coordination in Solar Energy Projects Involves
i. Stakeholder Collaboration: Aligning interests across buyers, sellers, and regulators.
ii.  Technical Integration: Synchronizing solar systems with energy grids.
iii.  Risk Mitigation: Addressing technical, financial, and environmental uncertainties.
iv.  Regulatory Compliance: Ensuring alignment with government standards.

v.  Contractual Management: Establishing clear agreements and resolving disputes.
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For more in-depth look into the coordination terms in PPA/BOOM projects we

referred to the PMI’'s PMBOK, Edition 6, and hence the results are shown in Table

1 below.

PPA Coordination Model Development

From those below typical inputs and outputs for the coordination process involving

key entities, the model was developed (Table 2). Making sure that:

Table 1: Simple explanation for coordination terms in PPA/BOOM projects.

a.  Government/Regulators: Streamlining permits and compliance.

b.  Buyers/Sellers: Mediating contract terms and addressing performance
issues.

c. Utility Providers: Planning grid integration and schedules.

Table 2: Simple explanation for coordination terms in PPA/BOOM projects.

Term Used

PMBOK'’s
Coordination Areas

Relevance/Benefits to
Project Coordination

Stakeholder
Mapping

Involves organization of
meetings for identifying,
categorizing and
prioritizing stakeholders
to tailor communication
strategies with them.

Facilitates efficient and effective
communication, addressing the
needs of critical stakeholders.

Stakeholder
Engagement

Involves engaging
stockholders and building
relationships with
individuals or groups
affected by the project.

Critical for building consensus,
addressing concerns, and
ensuring alignment among
diverse parties involved.

Risk
Management

The process of identifying,
assessing, and mitigating
potential risks in project

execution.

Helps reduce uncertainties and
ensures project objectives are met
despite unforeseen challenges.

Scheduling

Planning and monitoring
project timelines to ensure
milestones are achieved.

Ensures timely project delivery
and helps avoid delays that could
impact budgets and stakeholder

expectations.

Cost
Management

Budgeting, tracking,
and controlling project
expenditures.

Ensures financial viability
and helps attract investors by
maintaining cost control.

Supply Chain
Management

Coordination of
procurement, logistics, and
inventory to ensure timely

delivery of resources.

Vital for securing components
and materials needed for
renewable energy projects.

Performance
Optimization

Monitoring and improving
the efficiency of systems
and processes during the

project lifecycle.

Maximizes the output and
efficiency of renewable energy
systems post-implementation.

Regulatory
Compliance

Ensuring that all project
activities adhere to
local, state, and federal
regulations.

Crucial for securing permits
and avoiding legal or financial
penalties.

Data-Driven

Utilizing key specialists
for analytics and data
for decision-making

Enhances accuracy in forecasting,

Insights risk assessment, and performance
for improving project tracking.
performance.
Transforming project team
Agile from rigidity to flexibility Helps adapt to changing
Methodologies for iterative approaches conditions, especially in dynamic
to project planning and renewable energy environments.
execution.
Coordinating renevytaﬁ) le Essential for maintaining grid
Grid Integration engrtla?y sources wi d stability and reliability while
€xisting power gri integrating new energy sources.
infrastructure.

. O e fateea™ | Supports planning and ik
Forecasting energy outputs and system mitigation by anticipating
Techniques de (Il:' ine d Y fluctuations in renewable energy

emands using data :
models. generation.
Arranging for meetings .
Quality to ensure that materials, rg?:gﬁriltte?ftrh:né%}aggé lte};z?d
Management equipment, and processes Y gy

meet required standards.

installations.

Identified Inputs to Key PPA Identified Outputs from
the Coordination Process | Stockholders the Coordination Process

Construction law, Government
commercial regulatory
compliance, business

PPA/BOOM contracts signed,
procurement specification

! ; Buyers set, solar energy system built
permits, environmental remote mon%t};riyn online
saving initiatives, loan & Sell ivated. 8 )

tax incentives, Leadership, cers acFlvatle > On%t?fné operation
business case, risks, legal Utiliti 1n§ acg, as built raw1{1gs
issues, tender selection ilities archived, invoices Femp ates

process, LOI, PPA sample, used, energy audit made,
building drawings, roof Contractors system performance per month

established, training completed,
lessons learned collected and
archived, project tech. records

archived, meeting minutes

archived, environmental saving

Contractors initiatives achieved, media and

internal news published, legal

issues monitored.

structure, project org., HSE
safety, experience references,
visits, main and - contractors,
PM plans, delivery reporting, Sub-

milestone tracking, work
permits, safety, signs,

technical, financial model,

invoices templates and others.

From those entities’ inputs and outputs, the model was developed as shown in Figure 1.

Practical Applications

The model’s implementation in Bahrain demonstrated:

i Enhanced Collaboration: Clear communication channels reduced conflicts.
ii.  Efficiency Gains: Coordinated efforts minimized delays and improved project
outcomes.

iii. Sustainability: Aligning stakeholder goals supported long-term renewable

energy initiatives.

Overview of the Suggested PPA Model for Solar Projects
Coordination

The proposed project coordination model is designed to enhance collaboration and alignment
among stakeholders involved in solar energy projects. By integrating the principles of Power
Purchase Agreements (PPA) and Build-Own-Maintain (BOM) models, it establishes a robust
framework for project execution, emphasizing stakeholder roles, communication, and risk

management [1-7].
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Figure 1: PPA Project Coordination Model.
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Conclusion

The success of renewable energy projects in Bahrain hinges on effective coordination across

stakeholders. By adopting advanced tools, agile practices, and streamlined regulatory

processes, the challenges of PPA and BOOM models can be mitigated. This study provides

actionable insights for policymakers and project managers aiming to drive renewable

energy adoption.

Recommendations

a.

Streamline Regulatory Processes: Simplify permitting and establish clear
guidelines for renewable energy projects.

Adopt Advanced Technologies: Use Al for risk prediction and performance
monitoring.

Enhance Stakeholder Communication: Establish centralized platforms for
real-time updates and collaboration.

Prioritize Training: Equip teams with the skills needed for implementing and

managing renewable energy systems.

References

1.

Bahrain’s National Renewable Energy Action Plan (2016) Supreme Council for
Environment, Bahrain.

International Energy Agency (IEA) (2019) Grid Integration of Renewable
Energy Sources.

International Renewable Energy Agency (IRENA) (2021) Renewable Energy
Policies in the GCC.

ISO (2015) Quality Management Systems - ISO 9001:2015. International
Organization for Standardization.

Kumar GH, Sarojini RK, Palanisamy K, Padmanaban S, Holm NJB (2019) Large
Scale Renewable Energy Integration: Issues and Solutions. Multidisciplinary
Digital Publishing Institute 12(10): 1996-1996.

McKinsey & Company (2020) Leveraging Data Analytics in Renewable Energy
Projects.

PMI (2017) PMBOK Guide - Sixth Edition. Project Management Institute.

Citation: Alameen YA (2025) Project Management Coordination Model for Solar Energy Agreements: Case Study in Bahrain. Current Trends in Eng Sci 4: 1071

(roge 3



