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ABSTRACT

This Final Graduation Project aims to develop a project management plan according to PMI
standards and best practices for the construction and implementation of a 2MW solar farm in
the Gros Islet quarter of Saint Lucia. Saint Lucia is a small island developing state in pursuit
of aggressive climate goals which involve, in large part, a commitment to install increasing
amounts of utility scale renewable energy. The goals are not just climate specific, but also
have implications for energy security due to the importation of diesel fuel and the associated
price volatility.

The FGP resulted in the development of scope, cost, schedule, quality, resource, risk,
communication, stakeholder, and procurement management plans for the 2MW Solar Project
according to PMI standards. It will also measure the project against the P5 sustainability
standard and make recommendations for compliance. The final deliverable is a project
management plan inclusive of integration, scope, cost, quality, procurement, resource,
communication, risk, stakeholder and sustainability management plans. Some sample project
template documents for the project are also included. The work is completed primarily using
analytic synthetic research methods and the Project Management Institute, and GPM Global

guidelines.

Key Words: Sustainable, Renewable Energy, Life cycle Management Solar, Project

Management Plan.
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EXECUTIVE SUMMARY

Saint Lucia is a 238-square mile island in the Eastern Caribbean with climate goals of
reducing emissions and drastically increasing the island’s renewable energy penetration.
The energy environment is ablaze with actors, proposals and potential for development as
efforts continue towards achieving the country’s National Determined Contributions (NDC)
emissions targets. Historically, local energy projects have consisted of diesel engine
generation, carried out by the local utility company. In 2017, a 3 MW solar farm was
erected by the local electrical utility company: Saint Lucia Electricity Services Ltd or
LUCELEC, in Vieux Fort, an area located in the southern part of the island.

In line with the energy goals for the country, a 2 MW solar farm has been conceptualized
for installation in the northern part of the island as there is a high demand for power there.
Currently, regulations to produce energy from renewable sources by an entity other than the
local utility company, St. Lucia Electricity Services Ltd. are still being developed. The
likelihood is that a bidding process will ensue which will determine which projects are built
and when. This project is intended to be constructed by an independent power producer
with support from Konfyans Consulting for project management. This FGP will, with the
assistance of a consultant, develop a project management plan for the construction of this
solar farm, and thereby establish the precedent for future solar farm installations in Saint
Lucia. It will define the project and make it eligible for a potential bidding situation.

The general objective of the final graduation project is to develop a project management
plan for the design and construction of utility scale 2 MW solar renewable energy project in
Gros Islet, Saint Lucia in compliance with PMI standards and international best practice to
increase the likelihood of successful project implementation. The specific objectives of the
final graduation project, in line with the general objective, are to establish a project charter,
a series of project management plans to ensure that all project aspects are covered, and the
project is executed according to PMI standard, and to conduct a sustainability analysis of
the project to ensure alignment with the P5 Sustainability standard. The specific objectives
comprise the production of a series of deliverables. These deliverables include a project
charter to validate the existence of the project, a project scope management plan to define
the project requirements and deliverables, a schedule management plan, a cost management
plan to establish project budget and cashflows, a quality management plan to ensure that
the solar farm can optimally operate upon commissioning, a resource management plan to
identify the materials and staffing required for a successful project, a procurement
management plan to ensure that all resources are available when required, a communication
management plan, a stakeholder management plan to ensure that all stakeholders are aware,
on board and adequately informed, and a risk management plan to establish contingencies
and take advantage of opportunities.

The methodologies used in the elaboration of this final graduation project include the
utilization of analytic, synthetic, as well as empirical research methods. This involved the
collection of data from various sources including the experience of the author, expert



il

interviews, local and international institutional expert documentation of renewable energy
projects, policies and industry trends. Some of the most important data sources on
renewable energy best practice from the National Renewable Energy Laboratory, and the
Rocky Mountain institute were used. Benchmarking, interviews, flowcharts, gap analysis,
brainstorming and analysis were the key tools used in the design and analysis of the project
management plan for the 2MW utility scale solar renewable energy project for the island of
Saint Lucia.

The FGP developed has produced a workable project management plan for the 2MW Solar
Project which aligns with many of the United Nations Sustainable Development Goals. The
project will reduce emissions from power generation by displacing fuel consumed, and at
the end of the life cycle, the panels will be recycled, reducing waste from the project. The
project will also cause minimal disturbance to the neighboring community and ecosystems,
bolstering buy-in from the community.

The conclusion and recommendations of the FGP provide an overview of the project with
respect to the integration, scope, cost, schedule, communication, risk, quality, stakeholder
and sustainability management plans that were developed. They highlight some of the focus
areas emerging from the FGP analysis. For the success of this FGP, the project manager is a
critical stakeholder and must ensure that the integration plan, change control process, scope
baseline, schedule baselines and cost baseline are kept under control. The manager must
also ensure the use of quality materials, ensuring that site acceptance controls are carried
out, for the benefit of both the procurement and quality plans. The conclusions also
emphasize the importance of rewards and recognition, proactive team and stakeholder
communications and engagement, and a comprehensive and inclusive risk management
process. Finally, the project manager was charged to exhaust the P5 framework for
continuous sustainability-based evaluation of the project at all project stages to maximize
project value creation.



1 INTRODUCTION

This first chapter of the Final Graduation Project (FGP) gives a bird’s eye view of the main
aspects of the proposed project. It first defines the context within which the problem has
been identified, and the company providing the solution will operate. It clearly states the
problem, and the purpose of the FGP; breaking down that purpose into a broad general

objective, and 11 specific objectives, which become the chapters of the Results section.

1.1. BACKGROUND

SAINT LUCIA’S ELECTRICTY INDUSTRY

Saint Lucia is a small island developing state located in the Windward Islands of the
Caribbean. The island has an area of 238 square miles, and a population of about 180,000.
In 2019, the island had a peak electricity demand of 62.5MW (LUCELEC 2020).
Electricity development in Saint Lucia began with the establishment of many small and
disparate facilities scattered throughout the island’s terrain (LUCELEC, n.d). Thereafter,
the sole electricity company on the island was established, consolidating these small
facilities (LUCELEC, n.d). The company has directed the island’s energy future from its
incorporation in 1964 and it has been governed by the Saint Lucia Electricity Supply Act.
The passing of that Act gave the company an 80 monopoly on the transmission,
distribution, generation, and sale of electricity of Saint Lucia. Several amendments to this
act have since been made to the sector, including the addition of a regulator, the National
Utilities Regulatory Commission (NURC) with responsibility for the regulation of the
electricity sector including regulating the electricity grid, the entrance of new actors into the
electricity sector, and management of distributed solar deployment among other duties.
Saint Lucia signed onto and ratified the Paris agreement on April 22", 2016, thereby
agreeing to play its part in limiting global warming to “well below 2°C” with a goal of a
limit of 1.5°C. Associated with the agreement are nationally determined contributions, or

actions and sub goals that the countries undertake to see to it that the goals are



accomplished. The current national determined contributions (NDCs) target for sector-wide
emissions is a 7% reduction of greenhouse gases (GHGs) produced in the energy sector by
2030 (GOSL 2021). The local energy sector consists of the transport and power generation
industries. The reduction of greenhouse gas emissions associated with energy industries
target three greenhouse gases; carbon dioxide, methane, and nitrous oxide. Some of the
actions proposed to achieve this target include carbon sequestration and the installation of

renewable energy projects.

KONFYANS CONSULTING

Konfyans Consulting is a relatively new consulting firm based on the island of Saint Lucia.
It exists with the primary purpose of supporting government and private sector entities in
the pursuit of their energy goals. The mission of Konfyans is “To champion the global
energy transition through local action and empowerment, to leverage opportunities for
SIDS economic growth, to leave a legacy of prudent and climate-conscious citizens.” The
company’s vision is “To empower small island states to sustainably attain energy best
practice.”

The company team has qualifications in electrical and mechanical engineering, energy
management, modeling, research and project management, making it well suited to
undertaking the assigned task. The team has established relationships and a keen
understanding of the inner workings of the three main institutions existent in the energy
industry in Saint Lucia, namely the electric utility company, the regulator, and the

Government of Saint Lucia.

1.2. STATEMENT OF THE PROBLEM

Previously, there has been no full project management plan constructed for a solar farm
project of this magnitude for the Government of Saint Lucia. The Energy and Public Utilities
division is a small unit and cannot design and recommend energy policy —their core function,
as well as implement the recommended projects coming out of policy action plans. The

division is tasked with designing, facilitating and sourcing funding for programs and projects



in line with the national energy transition strategy for the country. However significant
technical (engineering), project management and modelling support is required. Furthermore,
additional generation is required to be installed in the north of the island to reduce the loading

on the transmission lines as loads in the north of the island continue to grow.

1.3. PURPOSE

As mentioned in the problem statement, there is no existing project management plan for
the execution of the 2MW grid scale solar farm project intended for implementation in Gros
Islet, Saint Lucia. It is therefore in the interest of the energy unit to invest in technical
support. This is where Konfyans Consulting has stepped in to provide engineering, project
management and modelling support.

Establishing a project management plan for the 2 MW solar farm will ensure that the
development of the solar farm will run as smoothly as possible. The project will generate
3.5 GWh annually and 87.5 MWh over its operational lifetime. This will mean a significant
contribution to the reduction in emissions because of not using diesel fuel to generate 87.5
MWh over the operational life of the project.

Establishing this project management plan will also help to standardize the project
management process because the implementation of several additional solar projects is
expected over the next 10 to 20 years in pursuit of the country’s climate goals. Each time
the plan is used, lessons learned can be documented and applied in order to improve all the
components of the plan. The increased success of subsequent projects following the
implementation of the project management plan will go a long way in assisting Saint Lucia

with meeting its nationally determined contributions and climate goals.

1.4. GENERAL OBJECTIVE
To develop a comprehensive project management plan, within the framework of the
standards set by the Project Management Institute, to implement a new 2 MW solar

farm in Gros Islet Saint Lucia effectively, efficiently and sustainably.



1.5.

SPECIFIC OBJECTIVES

To create a project charter that formally sanctions the new 2 MW Solar Farm Project
and grants the project manager the authority to use project resources efficiently.

To develop a project scope management plan to describe and define the scope of the
2 MW solar farm. The scope management plan will define, develop, monitor, and
control the project to meet stakeholders’ stated and unstated requirements and avoid
scope creep.

To create a schedule management plan that establishes how the project schedule will
be created, monitored, and controlled for the implementation of the new 2 MW solar
farm within the appropriate time.

To develop a cost management plan, outlining how the project costs will be planned,
structured, managed and controlled to complete the 2 MW Solar Farm Project within
the allocated budget.

To establish a quality management plan to establish the guidelines, policies, and
procedures to be implemented in achieving the quality objectives of the grid operator,
Saint Lucia Electricity Services Limited, within the triple constraint of time, scope,
and cost.

To define a resource management plan which establishes the categorization,
allocation, management, and release of the resources required to complete the 2 MW
Solar Farm Project successfully.

To create a communication management plan to define how the information regarding
the new 2 MW Solar Farm Project will be communicated to all stakeholders involved,
on a timely basis and in an appropriate manner to ensure effective communication
during the project implementation.

To outline a risk management plan to establish how risk management activities will
be formulated and executed for the 2 MW Solar Farm Project.

To create a procurement management plan to define which approaches, processes,
procedures and appropriate goods and services will be acquired to ensure that the 2

MW Solar Farm Project is completed on time.



10. To create a stakeholder management plan to define the strategies and actions to
promote stakeholder engagement in decision-making and in the execution of the 2
MW Solar Farm Project.

11. To assess the compliance of the implementation of the 2 MW solar farm with

regenerative development and the P5 Standard.



2. THEORETICAL FRAMEWORK

Chapter 2 of the FGP establishes the theoretical framework of the FGP by setting out the
company framework, and project management concepts foundational to the establishment
of the FGP. The company framework sets out the background, mission, vision,
organizational structure, strategy, as well as the products offered by the company, Konfyans
Consulting. Since the FGP produces a project management plan for the solar farm project,
an overview of the PMI project frameworks namely: the project management performance
domains, principles, knowledge areas and processes were identified. The project
management concepts section also describes and defines adaptive, predictive and hybrid
approaches to projects. Finally, the theoretical framework outlines other theories which are

applicable to this project.

2.1. COMPANY FRAMEWORK

The company conducting this research is a consultant company, Konfyans Consulting,
working on behalf of the Government of Saint Lucia to provide project planning and
oversight on the 2MW Solar Farm Project to ensure that the project is executed in

accordance with best practice.

2.1.1. ENTERPRISE BACKGROUND

Konfyans Consulting is a new consulting firm based on the island of Saint Lucia. It exists
with the primary purpose of supporting government and private sector entities in the pursuit

of their energy goals.

2.1.1.1. Mission and Vision statements

Mission Statement
To champion the global energy transition through local action and empowerment, to
leverage opportunities for SIDS economic growth, to leave a legacy of prudent and climate-
conscious citizens.

Vision



To empower small island states to sustainably attain energy best practice.

Note: Own Work

2.1.2. ORGANIZATIONAL STRUCTURE

The company structure of Konfyans Consulting consists of the CEO, who is a trained
mechanical engineer with a Master of Energy degree and several years of experience
working for electric utility companies as well as with energy projects. She is supported by a
technical team in four main divisions. These divisions are project management, energy
efficiency, research and modelling, and energy economics. The teams converge to provide a
comprehensive perspective to a variety of energy focused initiatives from long term
focused modelling and forecasting endeavors to shorter term feasibilities, project plans and

technical advising.

Abigail Pascal Charles- CEO

[MEnergy, MPM-expected,
GPM-b, BSc.MEng)

Julius Heng

Jasia Knobbs BA- Meredith
Econ-Engineering ‘Wagner CEM. Alanna Ambrose

Economist Energy Administrator
Efficiency
Lead

-Bsc EEng, MPM,
PMP Energy
Project Specialist

Octavia Brown Sharen Henry Dylan

Project Civil Project Karieren
Project

Engineer Finance Eleciricat
Specialist cinea Kate Herelle

Engineer
Energy Analyst

Figure 1 Organizational structure: Konfyans Consulting

Note: Own Work

The project management unit is headed by Sharen Henry MPM, while Meredith Wagner
heads the energy efficiency unit, Jasia Knobbs the energy economics unit, and Julius Heng
leads the research and modelling unit. The entire team is supported by Alanna Ambrose, the

administrator.



The consultancy is designed to work alongside the three main stakeholders in energy
project development in Saint Lucia. These main stakeholders are the Government of Saint
Lucia through the Division of Energy in the Ministry of Infrastructure, Ports, Transport,
Physical Development, and Urban Renewal, the Regulator, National Utilities Regulatory

Commission, and the electric utility company, Saint Lucia Electricity Services Limited.
2.1.3. PRODUCTS OFFERED

2.1.3.1. PROJECT MANAGEMENT

The project management arm of Konfyans Consulting provides project preparation, planning,
technical support and funding sourcing services. Project preparation involves project design
support from conceptualization and funding. The company also weighs on its history of
project experience to provide owner’s engineering support to governments, and utilities in
need of technical support in designing and overseeing the construction of energy projects.

The company also provides project management best practice consultancy services
supporting project management maturity development through its project unit. This unit
provides project development frameworks for various types of projects and helps to

implement strategies to close in on gaps to achieve best practice.

2.1.3.2. ENERGY EFFICIENCY AUDITS

The company performs energy audits for companies by evaluating their monthly energy
consumption. The energy star rating of equipment and how that equipment performs is also
evaluated and a recommendation report is submitted to the client for implementation. The
company can also facilitate (but not actually implement) any recommendations for
retrofitting energy devices for improved energy efficiency and provide monitoring of that

performance on an ongoing basis.



2.1.3.3. ENERGY SECTOR CONSULTANCY SERVICES

Having a broad area of expertise in the energy industry, the company provides technical
consulting services in the areas of energy policy, energy legislation, and tariff setting through

the economics, research and modelling sections.

2.14. COMPANY STRATEGY, PORTFOLIOS, PROGRAMS AND
PROJECTS

The company’s strategy is defined in 4 quadrants.
1. Financial
2. Customer
3. Internal processes
4. Enablers
These four quadrants lay out the focus of the company in terms of achieving its mission and

vision of supporting the energy transition in small island developing states.
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KONFYANS CONSULTING

FINANCIAL PERSPECTIVE

F2. Contribute to
and champion for
equitable energy

Rales

F2. confinuousloy
Fl. Cost Effective Service increase company

valve

CUSTOMER PERSPECTIVE

C2. Always Have
an ear fo the C3. Collaborate
ground Sensing with oll stakeholders
the needs and fo maximize reach
frends and influence

INTERNAL BUSINESS PROCESSES PERSPECTIVE

P1. Contribute to Clean P2. Contribute to P3. Contribute to
energy transition clean energy clean energy
through technical transition through transition through
Support in project policy support energy efficiency

implementation audits

ENABLERS

E2. An internal culfure E3. A cullure of best
of openness, practices, using the
collaboration, best technology

research and growth reasonably available

El. Ensure quality Data
driven decision
making

Figure 2 Konfyans Consulting Strategy Map

Note: Figure Content — Own Work. Figure format- Adapted from “Strategy Map template-
Excel” SmartSheet. (2004). Copyright 2004 by SmartSheet.
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The company strives to be customer-centric —where its indirect customers are the people of
the country, while its direct customers are the major energy stakeholders of Saint Lucia.

It needs to remain connected to these stakeholders to always be aware of the most pertinent
issues so that it can provide the appropriate consultancy services. This helps to meet its own
bottom line and increase company value.

The company provides services in —energy efficiency, project management and policy and
planning support (including modelling) all of which are documented as part of the
company’s internal processes. All of the company’s internal processes and objectives are
supported by a need to maintain a quality, focused, data driven culture that is open and
attentive to changes in technology and keeps abreast of these. With this strategy, Konfyans
is well positioned to achieve its mission and vision.

The company takes on consultancy work in line with its corporate mission and vision and

its strategy of supporting the energy sector development in small island developing states.

The projects currently being worked on by Konfyans Consulting are listed in
TABLE 1.
TABLE 1 KONFYANS CONSULTANCY PROJECTS

G EXPERTISE STRATEGIC YEAR
AREA(S) ALIGNMENT COMPLETED

Development of Project Project P1 2024
Management Plan for a 2MW management
Solar Farm in Gros-Islet Saint energy
Lucia economics
INVESTIGATING THE CO- Energy P2, F2 2020
BENEFITS OF ELECTRIC economics
VEHICLES AND SOLAR FOR modelling
THE ISLAND OF SAINT LUCIA

Note: Own Work
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2.2.PROJECT MANAGEMENT CONCEPTS

2.2.1. PROJECT MANAGEMENT PRINCIPLES

The most applicable project management principles based on the PMBOK 7% Edition are

elaborated below.

2.2.1.1. STEWARDSHIP

The principle of stewardship in the context of this project speaks primarily to
environmental stewardship and the fact that the energy projects implemented through this
project management plan should comply with regenerative development principles as much
as possible. This will help ensure the reversal of years of environmental damage prompted

by past energy projects.

2.2.1.2. STAKEHOLDERS

The energy landscape is typically perceived in a limited manner and often reduced to its
infrastructural components: Generators, poles, lines, and technical efficiency. However, the
structures that support and create energy landscapes, or champion new practices are
determined by stakeholder input. Government, regulators, and utilities must work together
to ensure a stable electricity sector. As the energy sector continues to diversify, and with
multiple actors potentially coming on board as generators, the pool of stakeholders will
constantly increase. Power systems require demand and supply to be in constant
equilibrium, or to remain as close as possible to that equilibrium to stably serve all
customers (Eicke et al., 2021). Stakeholder management is therefore crucial for the creation

of the right conditions for the market to thrive, and for all customers to be equitably served.

2.2.1.3. ADAPTABILITY AND RESILIENCY

Typically, electricity generation projects have been characterized by large power plants
housed in buildings. For small islands, these generation types include diesel engines,
combined cycle power plants, et cetera. The renewable energy transition involves

technologies like solar and wind which are not enclosed in buildings, although supportive
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infrastructure like substation equipment and batteries may be stored in buildings. As the
effects of climate change become more apparent and weather systems more unpredictable,
it is important now more than ever that every energy project constructed is built to be

resilient against the threat posed in whatever context of operation.

2.2.14. TAILORING BASED ON CONTEXT

Each project is unique (Project Management Institute 2017). Moreso, each energy project is
unique to its local values, grid topology, regulatory, climatic, and resource-constrained
context. Therefore, the project management plan for the 2MW solar farm and its
development methodology need to be both specific to the Saint Lucian context, and
effective in engaging and addressing the project environment in Saint Lucia, including its

social, political and environmental aspects.

2.2.1.5. NAVIGATING COMPLEXITY

Many energy projects are innately complex. A project is a system of interacting elements
(Project Management Institute, 2021). Best practices may be defined well in large countries
and grid contexts. Even when best practice is enacted, each project has unique resource
characteristics and unique grid interaction capabilities. Furthermore, the initiation and
conceptualization of energy projects must be done based on thorough and complex
modeling-based integrated resource —and now resiliency plans. Therefore, managing
complexity is a critical underlying thread to developing a unique project successfully, and
therefore for the development of this project management plan. Integrated resource and
resiliency plans have both technical and human complexity. Most of the complexity,
however, is human, due to varying and sometimes conflicting opinions involved in making

energy plans and procurement decisions.

2.2.1.6. QUALITY

Quality is a key principle of project management with the goal of ensuring quality projects
that meet both short and long terms goals. In the case of electricity generation projects, this

means satisfying stakeholder expectations of reasonable cost, and reliability of supply, as
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well as the project and product requirements of a functional, resilient energy system which

is well integrated into the grid and compliant with the grid code and other regulations.

2.2.1.7. LEADERSHIP

“Everything rises and falls on leadership” (Maxwell 2019). In order to support the energy
transition, adequate leadership and championing the cause of clean energy and well-
executed projects are necessary at the highest level of the electric utility, government, and
regulator. Moreso, the championing and leadership, regardless of style, need to be well-
coordinated for success. This means national strategies need to underpin the transition

(Deloitte 2022).

2.2.1.8. RISK

Risk in energy projects is a key factor in the project management plan development.
Known risks from previous projects may be documented, but they may not be available for
application to future projects. Risks need to be continually evaluated because new risks
may develop at any time due to internal human factors or unpredictable market changes
which affect supply chains and project economics. A notable example of this is the fact that
2022 post-covid supply chain factors fueled scarcity and price hikes for many critical
commodities. In the context of energy projects, one of the best examples of this was the
project risks associated with a sevenfold lithium price increase in May 2022 over early
2021 prices (International Energy Agency 2022), fueling increases in battery energy storage
projects. Risks like these can be the deciding factor in project failure and so an energy

project framework needs to consider practices for the mitigation of project risks.

2.2.2. PROJECT MANAGEMENT DOMAINS

The project management domains are functional groupings of project activities, placed
together for increased efficacy of implementation (Project Management Institute 2021). The
new PMBOK 7™ Edition has 8 project management domains. They operate in an integrated

and interdependent manner to facilitate the successful completion of a project that is
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compliant. The domains most applicable to the framework will be explained below, as well

as their impact on the project methodology this final graduation project refers to.

2.2.2.1. STAKEHOLDER PERFORMANCE DOMAIN

The stakeholder performance domains speak to the creation and maintenance of a positive
and functional relationship between project stakeholders with various levels of power,
interest, and influence during the project (Project Management Institute 2021).

Effective operation of a project within this domain requires stakeholder analysis by the
project team and strategizing the best ways of engaging these stakeholders during the
project.

Producing a project management framework for analyzing projects in Saint Lucia means
the development of a consistent stakeholder management framework inclusive of the main
organizational stakeholders of the energy project development process, the main actors
within these organizations and the typical culture which bear on the process. However, it
will involve an awareness of how quickly these factors can change due to the political
climate, or simple changes in leadership. Therefore, the framework should allow for
flexibility and consideration of factors like personality and style, and how these can be well

managed to leverage the best outcomes for the country.

2.2.2.2. TEAM PERFORMANCE DOMAIN

The team performance domain, when executed well, means that the project culture
facilitates a diversity of thought and actors, yet shares focus and ownership of the ultimate
task of completion of the project to meet stakeholder requirements (Project Management
Institute 2021). Excelling in this domain means that the project manager is a servant
leader, who knows when it is most appropriate to implement various leadership styles. The
project manager will also facilitate team member development by providing opportunities
for growth while ensuring the quality of the expected team member deliverables. The team
supporting a successful project should be a high-performance team, displaying among other
attributes resilience, empowered behavior, recognition for excellence, openness, and

collaboration (Project Management Institute 2021).
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The framework for energy projects for implementation in Saint Lucia developed through
this work will interact quite lightly with this project domain. The framework will speak to
the optimal team composition in terms of skillset, along with more general factors like the
need for recognition and empowerment in team dynamics.

Team dynamics and team performance are crucial to project success, however, it may be
difficult to determine what the best practice is, since personality, environment and culture
of the teams may be highly unpredictable. This may be a gap to be analyzed in future
research, but currently, such factors are best fleshed out by the individual teams and project

managers for the specific project context and project management plan.

2.2.2.3. PLANNING PERFORMANCE DOMAIN

The planning performance domain warrants a methodical and realistic approach to the
project resulting in the project meeting its deliverables. Some of the variables involved
include the developmental approach, the related organization process constraints, and
external conditions. All these variables must be accounted for in the project plan. The
planning domain will involve estimations for budgeting, and schedules at the least, and
many techniques exist for performing this estimation, as well as for strategizing how to deal
with issues arising which affect the ability to confirm the planned estimates.

This domain also includes procurement, resource, and communication planning.

For the framework, this domain is key and will form the bulk of the framework, as many of
the anticipated gaps in project implementation exist in the procurement, resource as well as

human communication and interaction areas.

2.2.24. DELIVERY PERFORMANCE DOMAIN

This domain exists to ensure that projects achieve their strategic intent. It includes ensuring
that the right requirements (scope, and quality) are defined and understood by all, and that
projects are aligned with the overall business objectives and strategies. For the framework’s
purposes, delivery performance means that it ensures that any project it covers is in line

with Saint Lucia’s National Energy Transition Strategy.
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2.2.2.5. MEASUREMENT PERFORMANCE DOMAIN

Measurement performance domain ensures that there are quantifiable means of assessing
project success during the project. The data measured via this domain provides scope for
benchmarking projects and providing useful and reliable data for making critical project
and strategy decisions (Project Management Institute 2021).

The project framework will need to ensure the implementation of standards measurement
frameworks so that project successes can be suitably and reliably measured for project

accountability.

2.2.2.6. UNCERTAINTY PERFORMANCE DOMAIN

The uncertainty domain proactively looks at the operational environment seeking out
opportunities and threats so that these can be realized and mitigated respectively. It requires
a knowledge of the project environment, and the uncertainties associated with that
environment, as well as the appropriate budget and time reserves for mitigating these.

This domain will form one of the key approaches to developing the framework in that the
gap analysis required to identify the shortfalls in the current process, is analogous to
conducting a risk assessment of the energy project environment, and so this domain area is

key to framework development.

2.2.3. PREDICTIVE, ADAPTATIVE AND HYBRID PROJECTS

The main features of predictive and adaptive projects are described in

TABLE 2.
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TABLE 2- PREDICTIVE AND ADAPTIVE PROJECT DEVELOPMENT

APPROACHES
Project Type Predictive Adaptive
Common Name | Waterfall Agile
Risk Typically, can be well | Usually applied to projects with a lot of
defined. uncertainty.
Requirements Typically, can be well | Usually there is some understanding of
defined. requirements, but they may not be very
easily defined.
Availability of Yes, and document Adaptive projects should be handled on

previous project

examples

templates are also

usually available.

a case-by-case basis.

Customer feedback

Occurs in defining
requirements and at
fixed reporting periods

or as is agreed upon.

Regular feedback at least at the end of

every sprint.

Format of project

plan

A large plan at the
beginning which is
usually maintained

with small tweaks.

Small sprints of 1 to 2 weeks associated
with a single deliverable. The sprints
may shorten as feedback from the

customer is continually received.

Note: The data concerning the various approaches is from A guide to the Project

Management Body of Knowledge (PMBOK® Guide) Sixth Edition. Project Management

Institute (PMI), 2017, Copyright 2017 by Project Management Institute, Inc.
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and A guide to the Project Management Body of Knowledge (PMBOK® Guide) Seventh
Edition. Project Management Institute (PMI), 2021. Copyright 2021 by Project

Management Institute, Inc.

2.23.1. HYBRID DEVELOPMENT APPROACHES

Hybrid development approaches are a blend of adaptive and predictive approaches utilizing
the applicable components of each as is seen fit for the project. They tend to be either
iterative or incremental approaches (Project Management Institute 2021). Incremental
approaches involve a single deliverable, which is steadily improved or built through each of
the sprints and is only considered complete at the end of the final sprint. An iterative
approach, however, improves the deliverable at each sprint, and may produce a usable

product at the end of each sprint.

2.2.3.2. APPLICATION TO THE ENERGY PROJECT
METHODOLOGY

The framework will seek to provide guidance for selecting the correct approach for the
various types of energy projects which may occur in Saint Lucia. Typically, energy projects
are waterfall type projects, particularly generation projects, which tend to be relatively low
risk and proven in implementation. However, implementing distributed generation and
geothermal energy projects entail much more risk, both in a global context and also in the

Saint Lucian context and so, hybrid type approaches will be more applicable.
2.3.PROJECT MANAGEMENT

The project management institute defines project management as a temporary effort using
specific resources (tools, knowledge, techniques et cetera), carried out for the purpose of
producing a unique result or product (Project Management Institute 2017). Projects and
project management also provide the tools and basis for firms to achieve their strategic
priorities and competitive advantage if a proactive approach is taken in implementing them
with strategic goals in mind. However, it is not enough to simply conduct projects in line

with the company strategy, the projects must be measured along their life cycle to ensure
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that they remain compliant with and supportive of the strategy, using not only the triple
constant, but also ensuring benefit realization (Keenan et al 2016). An emerging area which
is key to project management is the area of sustainability. As previously mentioned, project
management produces a unique result or product, but uses up resources in the process.
Therefore, the way the project is administered in a world that is increasingly
environmentally conscious has become a core part of the definition of project management.
This expanded definition means that resources must not be over utilized, but rather utilized
to maximize efficiency, resource output, and overall to support achieving competitive

market advantage (Armenia et al. 2019).

2.3.1. PROJECT MANAGEMENT KNOWLEDGE AREAS AND
PROCESSES

This section will contain a brief overview of the project management knowledge areas not

covered in depth with the project domains of Section 2.2.2.

2.3.1.1. PROJECT INTEGRATION MANAGEMENT

This knowledge area synthesizes all the other knowledge areas and domains and can be
thought of as the project manager’s knowledge area, since integrating project components is
the job of the project manager. This knowledge area involves maintaining a bird's eye view
of the project and ensuring that it remains on course, continually considering the alternate
approaches and development strategies in response to the situations arising. It includes
project chartering, monitoring, controlling and closing the project.
For the development of a project framework, the project integration management knowledge
area can be seen as a high-level framework for the methodology developed. The framework
will perform some of the same functions as project integration management knowledge area
in the following ways:

1. Unifying the other domains and project areas to help ensure project success (in the

case of multiple projects).

2. Providing the basis for the development of a project management plan.
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3. Providing a means for continual development of the methodology through feedback

and knowledge retention.

2.3.1.2. PROJECT LIFE CYCLE

y 4 IClose
A I Deploy
y I Test
. Build
: IDesign I
Feasibility

Figure 3 Project Life Cycle Phases

Note: Adapted from A Guide to the Project Management Body of Knowledge (PMBOK®
Guide) Seventh Edition. Project Management Institute (PMI), 2021 Figure 2-9, p. 43.
Copyright 2021 by PMI, Inc. Permission not sought.

The main stages of project development are displayed in Figure 3. In a predictive project,
each of these phases needs to be completed before the next phase begins. Consequently, the
project feasibility will need to be proven before design begins, and design would need to be
completed before any construction begins.

Many energy projects follow this style, since they are tried and tested, however, the
predictive project cycle may not necessarily require the completion of one phase before
another begins. For example, many projects have long lead items. In the case of a solar and
battery storage system, the lead time on batteries could be over 1 year depending on

scarcity issues, whereas the solar panels may mobilize more quickly.
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Figure 4 An Example of an Incremental Development Approach

Note: Adapted from A Guide to the Project Management Body of Knowledge (PMBOK®
Guide) Seventh Edition. Project Management Institute (PMI), 2021 Figure 2-10, p. 44.
Copyright 2021 by PMI, Inc. Permission not sought.

Since most of the time would be spent on foundation works for the solar and battery farm,
once the design of the civil works is done, taking into consideration the electrical design for
running cables et cetera, site mobilization and earth works can begin, even though the long

lead items may not have arrived yet in order to minimize on critical path time.
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Define the Project
vision and Product

vision

Iteration 1

Feedback and backlog prioritization.
Preparation for second sprint

Iteration 2

Feedback and backlog prioritization.
Preparation for third sprint

Tteration 3

Figure 5 Adaptive Project Develpment Approach (Adapted from PMI, 2021)

Note: Adapted from A Guide to the Project Management Body of Knowledge (PMBOK®
Guide) Seventh Edition. Project Management Institute (PMI), 2021 Figure 2-11, p. 45.
Copyright 2021 by PMI, Inc. Permission not sought.

Iterative approaches, like that of Figure 5 occur when there is a high degree of uncertainty
in a project. A good example of this is the Saint Lucia Geothermal Project which has been
under investigation since the 1970s with much surface exploration, which has iteratively
been reperformed as technology has improved and funding was made available (Heim &
Lui 2018). This surface exploration constitutes the pre-feasibility stage, which precedes
the feasibility stage: the drilling of a slim-hole well to prove the resource.

The final project life cycle type that was explored is the adaptive type. Adaptive project
methodology has been explained in Section 2.2.3. These project life cycles may be
recommended for portions of the project where the most uncertainty lies before moving

into a more predictive project approach.
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2.4.0THER APPLICABLE THEORY RELATED TO THE PROJECT
TOPIC AND CONTEXT

2.4.1. CURRENT SITUATION OF THE PROBLEM OR OPPORTUNITY IN
STUDY

In Saint Lucia, energy projects have been historically conceptualized, installed and
commissioned only by the Utility, Saint Lucia Electricity Services Ltd. Though the utility
typically and historically has driven and owned energy projects, the government has been
pivotal in supporting and creating the best environment for projects to be implemented. The
government has facilitated energy projects by:

1. Enacting energy legislation which gives a favorable rate of return to the utility and
allows duty free operation for items directly related to electricity generation and
transmission.

2. Assisting with land acquisition for major energy projects, like the Cul de Sac Power
Station, which currently produces most of the country’s electricity.

However, governments change, and as the global environment has turned to favor market
liberalization, a third party has entered the equation, namely the National Utility Regulatory

Commission. As new generation actors come into an equation, the processes will change, as
is both expected and necessary.

New legislation is being considered and ratified in the year 2024, which will allow for third
parties to bid for implementation of energy projects in Saint Lucia. Historically, the
country’s electricity supply has been highly reliable due to the standard of service provided
by the utility. The introduction of Independent Power Producers and other third parties in
an unmanaged manner is a risk to that reliability, and therefore, the interconnection of new
entrants to the grid needs to be well managed. As part of the new legislation, a new grid
code (or interconnection rules) is being established. However, addressing the gap in
implementing best practices for managing new energy projects is essential as new
developers enter the industry. This project management plan will establish precedence for

future projects in the absence of a comprehensive framework or standard.
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2.4.2. PREVIOUS RESEARCH DONE FOR THE TOPIC OF STUDY

There has been lots of advancement in the renewable energy sector worldwide as countries
champion the cause to meet their climate goals. Some of the pertinent areas of research

applicable to this project plan are discussed in this FGP.

2.4.2.1. PROJECT FEASIBILITY

Best practice for energy projects goes back to feasibility and pre-feasibility. This means not
just proving that an energy resource exists on a particular site, but including comprehensive
energy resource mapping that shows all the possible sites in the territory (Office of Indian
Energy 2015). A solar resource map for Saint Lucia is displayed in Figure 6. Similar maps
for wind, geothermal and tidal energy can be developed as a comprehensive energy

assessment of the country.

SOLAR RESOURCE MAP
PHOTOVOLTAIC POWER POTENTIAL
SAINT LUCIA ESMAS farci: ]

Figure 6 Solar Resource Map for Saint Lucia (ESMAP 2019)

Note: The figure shows the solar resource available in Saint Lucia. Reprinted from the

Global Solar Atlas, by Solargis, 2019. Copyright 2019 by Solargis. Permission not sought.
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24.2.2. PROJECT MOTIVATION

Project motivation is an often-overlooked factor in energy project development. Often,
stakeholders rush ahead, spurred on by financial and technical requirements only, supposing
that these contain sufficient inertia for a project to be successful. However, commitment and

clear purpose are equally important for starting and sustaining a project.

2.4.23. PROJECT TEAM CONSTITUTION

Typically, energy projects in Saint Lucia have been carried out solely by the Utility, Saint
Lucia Electricity Services Limited. Therefore, the teams have been internally staffed with the
support of external developers when required. However, the Government of Saint Lucia does
not have this inhouse expertise, and government run energy projects of national importance
are beginning to demand the structured involvement/inclusion of other stakeholders on
project teams (Office of Indian Energy 2015). These other stakeholders include the

community, and government representatives.

24.2.4. PROJECT PLANNING AND PREPARATION

The Unites States Department of Energy has several best practice guidelines including
requests for proposal development (Better Buildings 2016) and producing power purchase
agreements for cities (Leung & Bailey 2018), (IREC 2015). Power purchase agreements and
requests for proposals are perhaps two of the most important preconstruction steps and
decision-making points in that these processes are directly responsible for the selection of the
contractor who will construct the project and the rate the consumer will pay for the energy

served for the useful life of the project.

2.4.2.5. OTHER THEORY RELATED TO THE TOPIC OF STUDY

The other theories presented above speak to project feasibility, project planning and
preparation, project team constitution and project motivation for a particular project. These
are all potentially overlooked factors in the execution of a project, so it is extremely important

to consider and address them.
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3. METHODOLOGICAL FRAMEWORK

The methodological framework defines the FGP research methods employed. This
methodology speaks to the assumptions made in performing the FGP, defines the primary
and secondary data sources, and methods of data collection and analysis. Additionally, this
methodological framework defines the representation, and decision-making tools utilized in
FGP construction, the limitations, constraints and deliverables to be achieved by the FGP.
Each element of FGP methodology is linked to one or more of the projects’ specific
objectives. The methodology provides important context as to what was done, and how it

was done and gives credibility to the results produced by the process.

3.1.INFORMATION SOURCES

Information is “knowledge gained from investigation, study or instruction” (Merriam-
Webster, n.d.). Information sources provide information about things or people, and may
include observations, documents, photographs and speeches. Information sources are

typically classified as primary, secondary or tertiary sources.

3.1.1. PRIMARY SOURCES

Primary sources are “the raw materials of history” (Library of Congress, n.d.). They include
the original documents, photographs, and data sources from an event, describing firsthand
what occurred in the absence of external interpretation.

This means that the primary sources are new information and display the genuine, earliest
thinking on a matter (University of Minnesota, n.d.). Some, but not many primary resources
are used in this FGP. Primary sources in this context refers to the actual project information
from past projects, including project reports, documented and articulated lessons learned,
interviews on project experience, and the experience of the author in project management
and project development in Saint Lucia. It will also include interviews with first-hand

project implementers to learn from and analyze their experiences.



3.1.2. INFORMATION SOURCES OVERVIEW
TABLE 3 INFORMATION SOURCES

Objectives

1 To create a project charter that formally sanctions the
new 2 MW Solar Farm Project and grants the project
manager the authority to use project resources

efficiently.

Primary

Information sources

Secondary
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-Meetings, interviews with lead project experts,

templates from MPM course.

-PMBOK Guide 6th Edition

-Organizational process assets

2 To develop a project scope management plan to
describe and define the scope of the 2 MW solar farm.
The scope management plan will define, develop,
monitor, and control the project to meet stakeholders’

stated and unstated requirements and avoid scope creep.

-Experience and interviews from experts,
documentation on solar energy projects in Saint
Lucia, the Caribbean and globally, templates from
MPM course.

-PMBOK Guide 6th Edition and PMI databases
-Existing best practice templates
-Documentation on renewable energy best practice in the global and Caribbean contexts

-Documentation from expert websites

3 To create a schedule management plan that establishes
how the project schedule will be created, monitored,
and controlled for the implementation of the new 2 MW

solar farm within the appropriate time.

-Experience and interviews from experts,
documentation on solar energy projects in Saint

Lucia, the Caribbean and globally.

-PMBOK Guide 6th Edition and PMI databases

-Existing best practice templates

-Documentation on renewable energy best practice in the global and Caribbean contexts
-Documentation from expert websites like NREL, Rocky Mountain Institute, The United States
Department of Energy (US DOE).

4 To develop a cost management plan, outlining how the
project costs will be planned, structured, managed and
controlled to complete the 2 MW Solar Farm Project
within the allocated budget.

-Experience and interviews from experts,
documentation on solar energy projects in Saint

Lucia, the Caribbean and globally.

-PMBOK Guide 6th Edition and PMI databases
-Existing best practice templates

-Documentation on renewable energy best practice in the global and Caribbean contexts

-Documentation from expert websites including NREL, Rocky Mountain Institute, The US DOE.

5 To develop a quality management plan to establish the
guidelines, policies, and procedures to be implemented
in achieving the quality objectives of the grid operator,
Saint Lucia Electricity Services Limited, within the

triple constraint of time, scope, and cost.

-Experience and interviews from experts,
documentation on solar energy projects in Saint

Lucia, the Caribbean and globally.

-PMBOK Guide 6™ Edition and PMI databases
-Existing best practice templates

-Documentation on renewable energy best practice in the global and Caribbean contexts

-Documentation from expert websites including NREL, Rocky Mountain Institute, The US DOE.
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Objectives Information sources
Primary Secondary
6 To develop a resource management plan that establishes | -Experience and interviews from experts, -PMBOK Guide 6th Edition and PMI databases
the categorization, allocation, management, and release | documentation on solar energy projects in Saint -Existing best practice templates
of the resources required to complete the 2 MW Solar Lucia, the Caribbean and globally. -Documentation on renewable energy best practice in the global and Caribbean contexts
Farm Project successfully. -Documentation from expert websites including NREL, Rocky Mountain Institute, The US DOE.
7 To create a communication management plan to define | -Experience and interviews from experts, -PMBOK Guide 6th Edition and PMI databases
how the information regarding the new 2 MW Solar documentation on solar energy projects in Saint -Existing best practice templates
Farm Project will be communicated to all stakeholders | Lucia, the Caribbean and globally. -Documentation on renewable energy best practice in the global and Caribbean contexts
involved, on a timely basis and in an appropriate -Documentation from expert websites including NREL, Rocky Mountain Institute, The US DOE.
manner to ensure effective communication during
project implementation.
8 To outline a risk management plan to establish how risk | -Experience and interviews from experts, -PMBOK Guide 6th Edition and PMI databases
management activities will be formulated and executed | documentation on solar energy projects in Saint -Existing best practice templates
for the 2 MW Solar Farm Project. Lucia, the Caribbean and globally. -Documentation on renewable energy best practice in the global and Caribbean contexts
-Documentation from expert websites including NREL, Rocky Mountain Institute, The US DOE.
9 To create a procurement management plan to define -Experience and interviews from experts, -PMBOK Guide 6th Edition and PMI databases
which approaches, processes and procedures, and documentation on solar energy projects in Saint -Existing best practice templates
appropriate goods and services will be acquired to Lucia, the Caribbean and globally. -Documentation on renewable energy best practice in the global and Caribbean contexts
ensure that the 2 MW Solar Farm Project is completed -Documentation from expert websites including NREL, Rocky Mountain Institute, The US DOE.
on time.
10 | To create a stakeholder management plan to define the | -Experience and interviews from experts, -PMBOK Guide 6th Edition and PMI databases
strategies and actions to promote stakeholder documentation on solar energy projects in Saint -Existing best practice templates
engagement in the decision-making and execution of Lucia, the Caribbean and globally. -Documentation on renewable energy best practice in the global and Caribbean contexts
the 2 MW Solar Farm Project. -Documentation from expert websites including NREL, Rocky Mountain Institute, The US DOE.
11 | To assess the compliance of the implementation of the 2 | -Experience and interviews from experts, -PMBOK Guide 6th Edition and PMI databases, Existing best practice templates
MW solar farm with regenerative development and the | documentation on solar energy projects in Saint -Documentation on renewable energy best practice in the global and Caribbean contexts
P5 Standard. Lucia, the Caribbean and globally. -Documentation from expert websites including NREL, Rocky Mountain Institute, The US DOE.

Note:

Own Work
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3.1.3. SECONDARY SOURCES

Secondary sources consist of analysis, summary, interpretation, comparison,
development or some sort of restatement of the information presented in the primary
sources. These secondary sources include textbooks, literary criticisms, biographies,
commentaries and interpretative reports (University of Minnesota, n.d).

For this FGP, many of the sources utilized were secondary sources, including
reports, analyses and lessons from previous projects which have been documented with
lessons learned and best practices. As much as possible, these will be obtained from world
class institutions and incorporated into the new framework applicable to the Saint Lucian

context.
3.2.RESEARCH METHODS

Research methods are strategies, techniques and methodologies, including tools associated
with doing an investigation attempting to reveal new information (Walliman, N. 2017). There
are several types of research methods which are applicable to various types of research. Those

applicable to this work will be described below.

3.2.1. ANALYTICAL METHOD

Analytical methods involve considering a concept and breaking it down into its
subcomponents. The term analysis means to examine a complex thing and understand its
essential components (Merriam-Webster, n.d.).

Thereafter, lessons and applications are learned, and deductions can be made from the

process of analysis and then applied to another element.

3.2.2. SYNTHETIC METHOD

Synthesis, or the synthetic method is likened to the assembly concepts, elements and data
fragments, like building blocks into a fully formed theory or idea, akin to the construction

of a building (Cooper& Hedges, 2009).



3.2.3. RESEARCH METHODS OVERVIEW

TABLE 4 RESEARCH METHODS

Objectives

Research Methods
Analytic/Synthetic

Empirical
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1 To create a project charter that formally sanctions the new 2 MW Solar Farm Project and grants the project manager the authority to Analyze organizational process assets to form the Experts will be
use project resources efficiently. project charter. interviewed.
2 To develop a project scope management plan to describe and define the scope of the 2 MW solar farm. The scope management plan Analyze organizational process assets to form the Experts will be
will define, develop, monitor, and control the project to meet stakeholders’ stated and unstated requirements and avoid scope creep. project scope management plan. interviewed.
3 To create a schedule management plan that establishes how the project schedule will be created, monitored, and controlled for the Analyze organizational process assets to form the Experts will be
implementation of the new 2 MW solar farm within the appropriate time. project schedule management plan. interviewed.
4 To develop a cost management plan, outlining how the project costs will be planned, structured, managed and controlled to complete Organizational process assets will be used and Experts will be
the 2 MW Solar Farm Project within the allocated budget. analyzed to form the project cost management plan. interviewed.
5 To develop a quality management plan to establish the guidelines, policies, and procedures to be implemented in achieving the Organizational process assets will be used and Experts will be
quality objectives of the grid operator, Saint Lucia Electricity Services Limited, within the triple constraint of time, scope, and cost. analyzed to form the project quality management plan. interviewed.
6 To define a resource management plan which establishes the categorization, allocation, management, and release of the resources Analyze organizational process assets to form the Experts will be
required to complete the 2 MW Solar Farm Project successfully. project resource management plan. interviewed.
7 To create a communication management plan to define how the information regarding the new 2 MW Solar Farm Project will be Analyze organizational process assets to form the Experts will be
communicated to all stakeholders involved, on a timely basis and in an appropriate manner to ensure effective communication project communication management plan. interviewed.
during the project implementation.
8 To outline a risk management plan to establish how risk management activities will be formulated and executed for the 2 MW Solar Analyze organizational process assets to form the Experts will be
Farm Project. project risk management plan. interviewed.
9 To create a procurement management plan to define which approaches, processes and procedures appropriate goods and services Analyze organizational process assets to form the Experts will be
will be acquired to ensure that the 2 MW Solar Farm Project is completed on time. project procurement management plan. interviewed.
10 | To create a stakeholder management plan to define the strategies and actions to promote stakeholder engagement in the decision- Analyze organizational process assets to form the Experts will be
making and execution of the 2 MW Solar Farm Project. project stakeholder management plan. interviewed.
11 | To assess the compliance of the implementation of the 2 MW solar farm with regenerative development and the P5 Standard. Organizational process assets will be used and Experts will be
analyzed to form the P5 impact analysis. interviewed.

Note: Own Work
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3.2.4. ANALYTIC-SYNTHETIC

In this method, analysis is first completed (of data, experiences, records) and the trends and
patterns observed are then synthesized as principles to be applied to a new purpose. In this
case, the experiences and data associated with past energy projects and data from Saint
Lucia, as well as international project and energy management standards will be analyzed.
Trends and lessons learned will then be deduced. Synthesis will then occur by observing
where the gaps are and finding the necessary ways to fill those gaps by applying innovative

ideas or implementing international best practice.

3.2.5. EMPIRICAL
Empirical based research is the systematic collection of data by observation and experience
of events, which occur under repeatable conditions (Calfee & Chambliss, 2005). In this
case, the researcher works in the energy industry and has some experience with energy
projects and processes. However, most of the empirical research will be derived from the
insights of other energy sector project experts in Saint Lucia, and the wider Caribbean
region.
3.3. TOOLS
PMI defines a tool as “something tangible” like a document template or piece of software
that is utilized to produce a result through accomplishing a task (Project Management
Institute, 2017). PMI groups tools into 5 main categories:
1. Data gathering
Data analysis
Data representation

2

3

4. Decision-making
5. Communication
6

Interpersonal and team skill tools and techniques.
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3.3.1. DATA GATHERING

3.3.1.1. BENCHMARKING

Benchmarking is used to compare a component of a project (for example procedures,
standards or results) to that of a similar and comparable project. The purpose of this
comparison is to learn from the past project and apply these lessons to the new project.
Benchmarking may also be used to establish best practices, and a baseline for measuring

improvements in project performance (Project Management Institute, 2017).

3.3.1.2. BRAINSTORMING

Brainstorming is a technique used to provoke and gather a multitude of ideas for a project
(Project Management Institute, 2017). The ideation process may be triggered by a failure in

the project or product, a threat or other change in the project environment.

3.3.1.3. INTERVIEWS

An interview is a conversation with a stakeholder or expert to gather relevant information
for the project or initiative (Project Management Institute, 2017). They may be formal or
informal, but always involve posing questions to the interviewee. Interviews are classified

as empirical research.



3.3.2. TOOLS OVERVIEW

TABLE 5 TOOLS - SOURCE (PMI 2017)
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No. Objectives ‘ Tools

1 To create a project charter that formally sanctions the new 2 MW Solar Farm Project and grants the project manager the PMBOK Guide 6™ Edition
authority to use project resources efficiently.

2 To develop a project scope management plan to describe and define the scope of the 2 MW solar farm. The scope PMBOK Guide 6th Edition, templates like flowcharts, interviews, gap analysis,
management plan will define, develop, monitor, and control the project to meet stakeholders’ stated and unstated benchmarking, brainstorming, assumptions and constraint analysis, root cause
requirements and avoid scope creep. analysis (RCA).

3 To create a schedule management plan that establishes how the project schedule will be created, monitored, and controlled PMBOK Guide 6th Edition, templates like flowcharts, interviews, gap analysis,
for the implementation of the new 2 MW solar farm within the appropriate time. benchmarking, brainstorming assumptions and constraint analysis, RCA

4 To develop a cost management plan, outlining how the project costs will be planned, structured, managed and controlled to PMBOK Guide 6th Edition, templates like flowcharts, interviews, gap analysis,
complete the 2 MW solar farm project within the allocated budget. benchmarking, brainstorming assumptions and constraint analysis,

5 To establish a quality management plan to establish the guidelines, policies, and procedures to be implemented in achieving | PMBOK Guide 6th Edition, templates like flowcharts, interviews, gap analysis,
the quality objectives of the grid operator, Saint Lucia Electricity Services Limited, within the triple constraint of time, scope, | benchmarking, brainstorming assumptions and constraint analysis, RCA
and cost.

6 To define a resource management plan which establishes the categorization, allocation, management, and release of the PMBOK Guide 6™ Edition
resources required to complete the 2 MW Solar Farm Project successfully.

7 To create a communication management plan to define the means by which the information regarding the new 2 MW Solar PMBOK Guide 6th Edition, templates like flowcharts, interviews, gap analysis,
Farm Project will be communicated to all stakeholders involved, on a timely basis and in an appropriate manner to ensure benchmarking, brainstorming assumptions and constraint analysis, RCA
effective communication during the project implementation.

8 To outline a risk management plan to establish how risk management activities will be formulated and executed for the 2 PMBOK Guide 6th Edition, templates like flowcharts, interviews, gap analysis,
MW Solar Farm Project. benchmarking, brainstorming assumptions and constraint analysis, RCA

9 To create a procurement management plan to define which approaches, processes, procedures, and appropriate goods and PMBOK Guide 6th Edition, templates like flowcharts, interviews, gap analysis,
services will be acquired to ensure that the 2 MW Solar Farm Project is completed on time. benchmarking, brainstorming assumptions and constraint analysis,

10 | To create a stakeholder management plan to define strategies and actions to promote stakeholder engagement in decision- PMBOK Guide 6th Edition, templates like flowcharts, interviews, gap analysis,
making and in the execution of the 2 MW Solar Farm Project. benchmarking, brainstorming assumptions and constraint analysis, RCA

11 | To assess the compliance of the implementation of the 2 MW solar farm with regenerative development and the P5 Standard. PMBOK Guide 6™ Edition

Note: Own Work
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3.3.3. DECISION-MAKING

3.3.3.1. ASSUMPTIONS AND CONSTRAINTS ANALYSIS

This analytical tool for decision making involves the investigation of the veracity of the
assumptions underpinning the project management plan or the decisions taken during the

course of the project (Project Management Institute, 2017).

3.3.3.2. ROOT CAUSE ANALYSIS

When an issue occurs, the symptom is usually most apparent. However, addressing the
symptom of a problem does not guarantee that the problem will be solved. Root cause
analysis involves investigation into, and discovery of the inherent causes that lead to the

existence of a problem (Project Management Institute, 2017).

3.3.3.3. STAKEHOLDER ANALYSIS

Stakeholder analysis is the process of reviewing and considering all the actors in an
ecosystem. It involves listing the stakeholders and collecting data like the organization they
belong to —and the role therein, the perception of the project by that stakeholder, and their
interest in the success of the project (PMI 2017). This process assists in providing the
relevant stakeholders with the appropriate communication and creates a foundation for

lobbying the right stakeholders if it becomes necessary.
3.3.4. DATA REPRESENTATION

3.3.4.1. FLOWCHARTS

Flowcharts or process maps denote the order of steps within an operation. This includes the
decisions, activities, sub-processes, inputs and outputs and possible varying paths which the
process may take (PMI 2017). The map helps to visualize how the operation works and can
provide the basis for process analysis. Process analysis helps in process optimization by

zoning in on bottlenecks and inefficient points.
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3.4.ASSUMPTIONS AND CONSTRAINTS

Assumptions are events and ideas factoring into the process of planning a project which are
presumed to be true, despite not having hard evidence (PMI 2017).

The project assumptions and constraints are listed below:

3.4.1. ASSUMPTIONS

1. It is possible to build a solar farm in Gros-Islet Saint Lucia based on expert analysis.

2. Best practices for large project development may be applicable to renewable energy
projects.

3. Consultation with energy experts will add to lessons learned for the improvement of
project plans.

4. The funding for the project is available and will be allocated before the project starts.

5. Sufficient land will be available for the project.

3.4.2. CONSTRAINTS

A project constraint is a phenomenon assumed to limit the implementation of the project or
process (PMI 2017).
The project constraints are listed below.
1. Developmental time for the FGP is limited to approximately 3 months. It is further
limited by the fact that the student works a full-time job.
2. The implementation of projects in Saint Lucia has to be in line with the local laws.
The scope of the plan is limited by the data available for examination from the Government

of Saint Lucia, the electric utility and the regulator.
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3.4.3. ASSUMPTIONS AND CONSTRAINTS OVERVIEW

TABLE 6 ASSUMPTIONS AND CONSTRAINTS

Objectives Assumptions Constraints

1 To create a project charter that formally sanctions the development of the 2 MW Solar Farm Project | The charter presented will be sufficient for project approval in the | The charter data is limited to available
and grants the project manager the authority to use project resources efficiently. intended context. electricity market information.

2 To develop a project scope management plan to describe and define the scope of the 2 MW solar The project scope is sufficient for completion of the 2MW farm. | Changes in project scope are subject to
farm. The scope management plan will define, develop, monitor, and control the project to meet There may be minor changes to project scope/ the change control process.

stakeholders’ stated and unstated requirements and avoid scope creep.

3 To create a schedule management plan that establishes how the project schedule will be created, The time assumptions are based on current lead times and risk The schedule is constrained by the

monitored, and controlled for the implementation of the new 2 MW solar farm within the appropriate | analysis. The time allocated is sufficient to complete the project. | norms of the supply chain and

time. component markets.

4 To develop a cost management plan, outlining how the project costs will be planned, structured, Costs can accurately be estimated using analogous factors and The costs are constrained by the budget
managed and controlled to complete the 2 MW Solar Farm Project within the allocated budget. escalation factors from international energy authorities. of USD $6,371,688.33.

5 To develop a quality management plan to establish the guidelines, policies, and procedures to be The project will be built to acceptable quality and will be The solar farm must be rated to

implemented in achieving the quality objectives of the grid operator, Saint Lucia Electricity Services | resiliently designed. Quality materials will be used. Experienced | withstand category 5 hurricane winds.
Limited, within the triple constraint of time, scope, and cost. contractors will be used. World-class equipment suppliers will be | Quality is largely constrained by the

used. experience of the EPC contractor.

6 To define a resource management plan which establishes the categorization, allocation, management, | Sufficient human and technical resources will be made available | All resources need to be funded by the
and release of the resources required to complete the 2 MW Solar Farm Project successfully. for the project in order to facilitate its completion. budget of USD $6,371,688.33. Internal

resources may not be available.

7 To create a communication management plan to define how the information regarding the new 2 There are sufficient resources to communicate adequately with Language barriers and social norms.
MW Solar Farm Project will be communicated to all stakeholders involved, on a timely basis and in | the stakeholders.

an appropriate manner to ensure effective communication during the project implementation.

8 To outline a risk management plan to establish how risk management activities will be formulated Most risks are accounted for. Mitigation plans and contingencies | There can always be unforeseen risks.

and executed for the 2 MW Solar Farm Project. are sufficient. Contingencies are limited.




No. Objectives

Assumptions

Constraints
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9 To create a procurement management plan to define which approaches, processes and procedures All the services, equipment and materials are available. EPC Procurement must occur on schedule
appropriate goods and services will be acquired to ensure that the 2 MW Solar Farm Project is contractor will be responsible for most of the required and within budget.
completed on time. procurement.
10 | To create a stakeholder management plan to define the strategies and actions to promote stakeholder | All major and minor stakeholders are known and can be Some expectations are not
engagement in the decision-making and execution of the 2 MW Solar Farm Project. contacted. The power and interest of these stakeholders is communicated verbally.
correctly assessed. The residents living closest to the project have
access to social media and will attend in-person focus groups.
11 | To assess the compliance of the implementation of the 2 MW solar farm with regenerative PS5 standard is sufficient to evaluate the sustainability of the Evaluation will be done only against

development and the P5 standard.

project.

the P5 standard.

Note: Own Work




3.5. DELIVERABLES

A deliverable is a finite and attestable outcome, result or proficiency in performing a
function that is a requirement for the achievement of a project phase, or the ending of a
process (Project Management Institute 2017). The FGP deliverables are listed below:

1.1.1 FGP charter

1.1.2. WBS

1.1.3. Introduction

1.1.4. Theoretical framework

1.1.5. Methodological framework

1.1.6. 1. Bibliography

1.1.6. 1. FGP Schedule

2.2. Adjustments to previous chapters

2.3.1. Signed charter

2.3.2. Scope management plan

2.3.3. Schedule management plan

2.3.4. Cost management plan

2.3.5. Quality management plan

2.3.6. Resource management plan

2.3.7. Communications management plan

2.3.8. Risk management plan

2.3.9. Procurement management plan

2.3.10. Stakeholder management plan

2.3.11. Sustainability assessment

4.1. Reviewers report

4.2. Updated FGP

4.3. Second review feedback

5.1 Board of examiners evaluation

5.2. FGP grade report



3.5.1. DELIVERABLES OVERVIEW

TABLE 7 DELIVERABLES

No. Objectives Deliverables
To create a project charter that formally sanctions the development of the new 2 MW Solar Farm Project and grants the project manager the authority to use project _
: resources efficiently. Project charter
To develop a project scope management plan to describe and define the scope of the 2 MW solar farm. The scope management plan will define, develop, monitor and
2 Scope management plan
control the project to meet stakeholders’ stated and unstated requirements and avoid scope creep.
To create a schedule management plan that establishes how the project schedule will be created, monitored, and controlled for the implementation of the new 2 MW | Schedule management
. solar farm within the appropriate time. plan
To develop a cost management plan, outlining how the project costs will be planned, structured, managed and controlled to complete the 2 MW Solar Farm Project
4 Cost management plan
within the allocated budget.
To develop a quality management plan to establish the guidelines, policies, and procedures to be implemented in achieving the quality objectives of the grid operator, | Quality management
: Saint Lucia Electricity Services Limited, within the triple constraint of time, scope, and cost. plan
To define a resource management plan which establishes the categorization, allocation, management, and release of the resources required to complete the 2 MW Resource management
¢ Solar Farm Project successfully. plan
To create a communication management plan to define how the information regarding the new 2 MW Solar Farm Project will be communicated to all stakeholders Communication
’ involved, on a timely basis and in an appropriate manner to ensure effective communication during the project implementation. management plan
8 | To outline a risk management plan to establish how risk management activities will be formulated and executed for the 2MW Solar Farm Project. Risk management plan
To create a procurement management plan to define which approaches, processes and procedures, and appropriate goods and services will be acquired to ensure that | Procurement
’ the 2 MW Solar Farm Project is completed on time. management plan
To create a stakeholder management plan to define the strategies and actions to promote stakeholder engagement in the decision-making and execution of the 2 MW | Stakeholder
10 Solar Farm Project. management plan
PS5 sustainability
11 | To assess the compliance of the implementation of the 2 MW solar farm with regenerative development and the P5 Standard.

analysis

Note:

Own Work
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4. RESULTS

The result chapter of this FGP displays the deliverables of the FGP, which answer each of
the specific objectives of the FGP. The deliverables of the FGP and components of the
results chapter are the Project Integration Management Plan, Scope Management Plan,
Schedule Management Plan, Cost Management Plan, Quality Management Plan, Resource
Management Plan, Communications Management Plan, Risk Management Plan,
Procurement Management Plan, Stakeholder Management Plan and the Sustainability

Management Plan which involves a sustainability assessment using the P5 standard.
4.1. PROJECT INTEGRATION MANAGEMENT

Project integration management consists of the processes and endeavors required to
synthesize the various sub-plans within the project to ensure the cohesiveness and the
coordination required to create a complete and effective project management effort. It goes
beyond documentation to include the required communication and relationships to support
a successful project. Project integration management in the context of this project
management plan development includes the following processes:

a. Develop project charter

b. Develop project management plan

c. Perform integrated change control

d. Close project or phase

4.1.1. DEVELOP PROJECT CHARTER PROJECT

The project charter is defined as a document issued which validates the existence of a project
and authorizes the manager to utilize the organization’s resources to complete the project

(PMI 2017). It is the first project act and marks the beginning of project initiation.



.1 Business documents
* Business case
.2 Agreements
.3 Enterprise environmental
factors
4 Organizational process assets
. )

e

.1 Expert judgment
.2 Data gatharing
+ Brainstorming
+ Focus groups
* Interviews
.3 Interpersonal and team skills
+ Conflict management
* Facilitation
+ Meeting management
A Meetings

42

Develop Project Charter

.1 Project charter
2 Assumption log

Figure 7 The Development of the Project Charter (PMI 2017)

Note: Reprinted from A Guide to the Project Management Body of Knowledge (PMBOK®

Guide) Sixth Edition. Project Management Institute (PMI), 2017 Figure 4-2, p. 75 Copyright

2017 by Project Management Institute, Inc.

The project charter is displayed in Section 4.1.1.1.
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4.1.1.1. PROJECT CHARTER

PROJECT CHARTER

Date Name of Project

June 30, 2024 2MW Solar Farm, Gros Islet Saint Lucia
Type of project: Construction project

Sector Energy

Scope management, schedule management, cost management, quality management, resource management,
Knowledge areas o ]
communication management, risk management, procurement management, stakeholder management.

Process groups Initiating; planning, executing, monitoring and control
Planned start date Planned completion date Duration (months)
January 1, 2025 September 21, 2027 32

Project Objectives (general and specific)

General objective: To design, construct and commission a 2MW solar farm in Gros Islet Saint Lucia to continue the efforts to reduce Saint
Lucia’s carbon emissions and reduce its dependence on international fuel markets, integrating the principles of regenerative and sustainable

development.
Specific objectives:

1. To construct a solar generation plant at Gros Islet, Saint Lucia which supplies the growing load in the north of the island, reduces fuel
usage in the production of electricity for generation in Saint Lucia

2. To contribute to Saint Lucia’s NDC target by reducing the greenhouse gas emissions from power generation.

3. To integrate the principles of sustainable and regenerative development into the execution and lifecycle operation of the
project, and therefore minimize the potential environmental and social impacts of the project.

4. To execute the project efficiently and efficiently according to world best practices and project management best practice.

Justification or purpose of the project (Contribution and expected results)

Saint Lucia is a small island developing state with carbon emissions reduction commitments. Emissions are primarily energy sector related,
primarily from diesel power generation and transport. Solar PV forms a major part of the emissions reduction strategy. The NDCs for energy

emissions is a 7% reduction of GHGs by 2030 (GOSL 2021). By reducing the diesel generation, the solar farm will assist in meeting this target.

Description of the product or service that the project will generate - Final project deliverables

1. Functioning solar farm with 2MW output connected to the distribution grid

2. Generation of 3.5 GWh annually

Assumptions

Electricity production from the system will begin in 2027.

The operational life of the project is 25 years.

Performance ratio of plant = 75% (PV plants typically in the range 75% to 85%)

The chosen site has no obvious shading from buildings or the surrounding topography.

The cost of solar farm grass management is covered by a third party black belly sheep contract.

The solar production is utilized by the grid preferentially to diesel.

N kW=

The production profile mimics analogous solar farms.

Constraints

1. The budget is set at USD $6,371,688.33

2. The time allocated is 35 months to execute the project.

Preliminary identification of risks

3. The owner’s engineering firm can provide adequate assistance in project development and execution.

4. Sufficient staff will be available to perform the project work.

Budget

The budget allocated for this project is USD $6,371,688.33
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Identification of groups of interest (stakeholders )

Direct stakeholders: Governemnt of Saint Lucia (Client/ sponsor),
LUCELEC (Power offtaker), NURC (Regulator), Ministry of Planning
(Grant project approvals), DCA (Grant project approvals), Residents of
Gros Islet, Project Management Unit, Project Steering Committee, EPC
contractor,Owner’s engineer, contractors and sub contractors, Land

owner (Lease granter)

Indirect stakeholders:
Shipping agencies, Truckers, Importers

Exporters, Broker agents, Associated government agencies, Suppliers.

Student's name (project manager):

Malaika Abigail Charles

Signature:

Name and title of the authorizing person (facilitator):

Signature:

Figure 8 Project Charter

Note: Own Work
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The charter is important in establishing project purpose, stating the project objectives and
end goals. It exists as an element and output of the project integration management process
group, which serves to coordinate the processes and project management endeavors of all the
other project management process groups (PMI 2017) so that they function together to
achieve the goal of project success. In some organizations, the preparation and approval of a
project budget, can replace the preparation and approval of a charter.

The project charter developed for this project will address the project objectives, budget,
major stakeholders, initial risks, purpose, assumptions and constraints among other key

considerations.

4.1.2. DEVELOP PROJECT MANAGEMENT PLAN

The process of developing the project management plan involves setting out the
requirements of a plan in each of the knowledge areas for the project, deciding on the
approach to accomplishing the specific process, ensuring that all the sub plans are coherent
with each other and assembling these elements into a complete project management plan

(PMI 2017).

Develop Project Management Plan

Tools & Techniques
.1 Project charter .1 Expert judgment .1 Project management plan
.2 Outputs from other processes .2 Data gathering

.3 Enterprise environmental  Brainstorming
factors  Checklists
4 Organizational process assets  Focus groups
* Interviews
.3 Interpersonal and team skills
 Conflict management
« Facilitation
* Meeting management
4 Meetings
\

J

Figure 9 Develop Project management Plan Process

Note: Reprinted from A Guide to the Project Management Body of Knowledge (PMBOK®
Guide) Sixth Edition. Project Management Institute (PMI), 2017 Figure 4-4, p. 82 Copyright
2017 by Project Management Institute, Inc.

This project management plan developed for the 2 MW solar project from this process will

form most of the substance of this FGP document.
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4.1.3. PERFORM INTEGRATED CHANGE CONTROL

The perform integrated change control process involves the review of change requests to
any project element arising from the project stakeholders and managing and approving

these requested changes depending on criteria determined by the project leadership.

4.1.3.1. CHANGE ORDER

. 2 MW SOLAR FARM PROJECT GROS 2MWGI#1
Project: Change ID:
ISLET SAINT LUCIA

Change Request
Identification

Change Title: <dd/mm/yyyy>
Date:

Requested by: <The name of the requestor/group> Category:

Priority: - Very High - High - Medium [ Low [ Very Low

Change Description & Details

<The purpose of this form is to capture the need and characteristics of a project change
request. The change request is the first step of the change request process. Once the change
request is logged into the Change Log, then this form is updated with the assigned Change
ID and the form is archived.>

Current Situation:

<Describe the current situation (a problem, an opportunity or a new need — why is there a
need for a change in the project?>

Desired Situation:

< Describe the desired situation. What is the goal and benefits of this change request?>
Impact or Risks:

<Describe the impact or risks of not implementing this change. If this impact or risks can be
quantified, then this can help with the analysis (cost benefit analysis) and final decision

regarding the implementation (or not) and the priority of this change.>
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Out of Scope:
<Clarify what is out of the scope of this change request. This clarifies further the boundaries

of the requested change and ensures that only the needed change is implemented.>

References and Related Documents Location

XYZ.doc U:\ProjectX\Documents\

Figure 10 Change Order

Note: Adapted from “Change Request form” by the PM? Alliance (2017). Copyright 2017
by PM? Alliance.
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The process maintains well documented records of all changes and proposed project
changes and the decisions taken with regards to implementing these (PMI 2017). The
process of change control is initiated by the submission of a change order or change

request. The change order for the 2MW solar farm is provided in Section 4.1.3.1.

y » Reviews with ’\

* Review

Process
Change Change R i . Presented to
F{equegst & Dosumented Anz?fadeT)‘:rLic:SE recompanaation Change Cantrol = Approval or
Received Forwarded Project Manager * Forwards to Board for rejection and
Change control Approval documentati

on

/ Board

Figure 11 Approach to Change Requests

Note: Own Work

4.2. SCOPE MANAGEMENT PLAN

4.2.1. INTRODUCTION
The second specific objective of this final graduation project is to develop a scope
management plan for the 2MW Solar Farm Project. Project scope management, as defined
by the Project Management Institute, includes all the processes and work required to
complete the project successfully. This means setting boundaries on what the project does
and does not entail (PMI 2017). The processes involved in the development of the scope
management plan include:

1. Plan scope management

Define scope

2
3. Create work breakdown structure
4. Validate scope

5

Control scope



- factors

5.1 Plan Scope
Management

1 Inputs
.1 Project charter
2 Project management plan
3 Enterprise environmental

4 Organizational process assets

2 Tools & Techniques
1 Expert judgment
2 Data analysis
3 Meetings
3 Outputs
.1 Scope management plan
2 Requirements management

plan
e J
5.4 Create WBS
.1 Inputs

1 Project management plan

2 Project documents

3 Enterprise environmental
factors

4 Organizational process assets

.2 Tools & Techniques
.1 Expert judgment
.2 Decomposition

.3 Outputs
.1 Scope baseline
.2 Project documents updates

.

-

5.2 Collect
Requirements

Project Scope Management
Overview

1 Inputs
.1 Project charter
.2 Project management plan
.3 Project documents
-4 Business documents
.5 Agreements
.6 Enterprise environmental
factors
.7 Organizational process assets

2 Tools & Techniques
.1 Expert judgment
.2 Data gathering
.3 Data analysis
.4 Decision making
.5 Data representation
.6 Interpersonal and team skills
.7 Context diagram
.8 Prototypes

3 Outputs
1 Requirements documentation
2 Requirements traceability
matrix

— 4 Enterprise environmental

. J

5.5 Validate Scope

.1 Inputs
1 Project management plan
2 Project documents
3 Verified deliverables
4 Work performance data

~

Tools & Techniques
1 Inspection
2 Decision making

w

Outputs

1 Accepted deliverables

2 Work performance information
3 Change requests

5.3 Define Scope

1 Inputs
.1 Project charter
.2 Project management plan
.3 Project documents

factors
.5 Organizational process assets

2 Tools & Techniques
.1 Expert judgment
.2 Data analysis
.3 Decision making
A Interpersonal and team skills
.5 Product analysis

3 Outputs
.1 Project scope statement
.2 Project documents updates

(.

5.6 Control Scope

1 Inputs
.1 Project management plan
.2 Project documents
.3 Work performance data
4 Organizational process assets

4 Project documents updates

. J

2 Tools & Techniques
1 Data analysis

3 Outputs
1 Work performance information
2 Change requests
3 Project management plan
updates
4 Project documents updates
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Figure 12 Overview of the Project Scope Management Group of Processes (PMI 2017)

Note: Reprinted from A Guide to the Project Management Body of Knowledge (PMBOK®
Guide) Sixth Edition. Project Management Institute (PMI), 2017 Figure 5-1, p. 130
Copyright 2017 by Project Management Institute, Inc.

4.2.2. PLAN SCOPE MANAGEMENT

The plan scope management process refers to decisions involving the management of the
project scope throughout the project’s life cycle. The inputs are the project charter,
organizational information and relevant processes. In the case of the 2MW solar farm

project, the inputs are the project charter, lessons learned from the first solar farm
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commissioned in Saint Lucia, Government of Saint Lucia project best practices and
requirements of the project funding agencies. The tools involved are expert judgement from
both Government and the utility from past projects, data analysis of the project financials,
and contribution to national energy mix, as well as operational effects on grid operations,
and meetings between the relevant stakeholders. The output of the scope management

planning process is a well-developed scope management plan.

4.2.3. COLLECT REQUIREMENTS

In projects, a charter usually comes from the executive and the requirements are generally
known and understood. However, the high-level requirements may not reflect the
requirements of the stakeholders of the project needed to carry out the project to a
successful completion. The collection of requirements involves the review of all the project
documents, lessons learned, any agreements in place, et cetera. This would involve project
management plans from previous solar farms, the utility interconnection requirements, the
requirements of the development agencies responsible for issuing permits, the regulator
requirements for the issuance of a generation license, et cetera. The tools involved include
gathering data from experts in the field, government, the utility and regulator, and
benchmarking against other similar projects. The outputs are requirements documentation,

including the requirements traceability matrix.

TABLE 8 REQUIREMENTS TRACEABILITY MATRIX FOR THE 2MW FARM

ID Requirements Description Objectives Verification Priority
Reduce island’s
Project must produce a Hot
dependency on
RQ1 | guaranteed output of 2MW at commission High
‘ fuel. Produce a
the inverter. test
peak of 2MW.
Project needs acceptance from Community Environmental
RQ2 Medium
the surrounding neighbors, and acceptance and social
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ID Requirements Description Objectives Verification Priority
the project should support or impact
improve the lives of the assessment.
members of the community.
Project should be able to Review of
survive in a harsh coastal Climate structural
RQ3 environment and should be resilience- Cat 5 design by a High
resilient to tropical weather rated structural
systems. engineer.
' Design the _
The project should not . Environmental
' project to ‘
negatively affect the o and social .
RQ4 . ‘ o minimize . High
environment in which it is ) impact
environmental
located. ‘ assessment.
1mpact.
Effective power
The project should be well export. Interconnectio .
RQ5 : : . L High
integrated with the grid. Minimize power n study
quality issues.
Sufficient capacity
development in the Knowledge Training plan .
RQ6 . High
maintenance of solar farm transfer development
equipment.

Note: Own Work
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4.2.4. PROJECT SCOPE STATEMENT

TABLE 9 SCOPE STATEMENT

PROJECT SCOPE STATEMENT

Project Information

Project Phase: Initiation

Project Name: Development of a project management plan for a 2 MW solar farm
in Gros Islet, Saint Lucia

Estimated USD $6,371,688.33

Budget:

Estimated March 1%, 2024

Project Start:

Estimated July 31%, 2027

Project End:

Scope Definition

Scope The project will entail the design construction, testing and

Description: interconnection of a 2MW solar farm in Gros Islet, Saint Lucia on 10
acres of land belonging to the government of Saint Lucia. It will
assist in increasing the island’s energy independence by reducing the
required import of diesel fuel for generation by the existing diesel
generator plant. It will have minimal impact on the communities,
optimal project location, and since the island is in a hurricane belt, a
resilient structure. In the theme of independence, the project in its
operation period will be maintained locally, so it will require
relevant, adequate capacity building.

Project 1. Project budget and financial analyses

Deliverables: 2. Feasibility studies (Interconnection, ESIA, Hydrological,

Structural, etc.)
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PROJECT SCOPE STATEMENT

Development control authority approvals
Land lease agreement

Power generation license

Power purchase agreement

Owner’s engineering contract

Engineering designs

o N kW

Interconnection agreement

10. Project management plan

11. Communications and supervisory control plan

12. Engineering procurement and construction contract (turnkey)
13. Operation and maintenance contract

14. Grass management plan

15. Notices to proceed

16. Hot and cold commissioning

17. Reports of mechanical, electrical and final completion

18. Decommissioning plan

Scope 1. The project scope does not include the purchasing of the land for

Exclusions: the construction of the solar farm. The land will be leased and
therefore, the project may need to be decommissioned at the end
of the 25-year lease.

2. The project will not be connected to the transmission but rather

at the distribution voltage.

Acceptance 1. Completion within 32 weeks or liquidated damages.
Criteria: 2. Power output at peak of 2MW AC at inverter output.
3. Produce an average 12MWh daily.
4. Completion of all feasibility studies including grid

interconnection, PPA, DCA.

5. Site completely fenced-in and secure.
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PROJECT SCOPE STATEMENT
6. Successful deployment of wireless telecommunication services in
targeted communities which meet the established key

performance indicators (KPI).

Assumptions: 1. The solar resource in Saint Lucia is suitable for building a solar
farm.
2. Itis possible to build a solar farm in Gros Islet, Saint Lucia based
on expert analysis.
3. Best practices for large project development may be applicable to
renewable energy projects.
4. Consultation with energy experts will add to lessons learned for
the improvement of project plans.
5. The funding for the project is available and will be allocated
before the project starts.
6. Sufficient land will be available for the project.
7. The project will not be subject to local taxes.
8. The operational time of the project will be 25 years.
9. There is a 10-year warranty on DC-AC inverters required for the
project,
Constraints: The budget set by the management cannot exceed USD

$6,371,688.33 as the project is predominantly donor-funded.

The project timelines will be contingent on the global supply of
major components like panels, transformers, switches, et cetera.
The project will be bound by the construction and operation laws of
Saint Lucia.

The project must conform to the regulatory guidelines.

The project will be constructed on relatively flat to gently sloping

south facing or flat land.
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PROJECT SCOPE STATEMENT
The project must not be constructed on lands of national value where
there are historical artefacts or protected areas.
The number of qualified contractors (EPC and owners engineering is
limited), especially because the project is quite small, and most
contractors tend to pursue bigger projects.

Based on the previous assumption, the quality of expertise available

Project Printed Date:
Manager: Name:

Signature:
Project Printed Date:
Sponsor: Name:

Signature:

Note: Own Work
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4.2.5. WORK BREAKDOWN STRUCTURE

2 MW SOLAR FARM GROS ISLET PEGJECT

1. PROJECT INTTIATION 2 PROCUREMENT OF EPC 3. DESIGN AND DEVELOPALENT IMPLEMENTATI 5. TESTING & COMMISSIONING. & FINISHING & HANDOVER.
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Figure 13 Work Breakdown Structure

Note: Own Work
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4.2.6. WORK BREAKDOWN STRUCTURE DICTIONARY

TABLE 10 WORK BREAKDOWN STRUCTURE DICTIONARY

WBS

WBS
Code

WBS ACTIVITY NAME DESCRIPTION OF WORK

Level

0 2 MW Solar Farm Project, Gros Islet Overall project objective
. Project Initiation This is the preparatory portion of the project. It is the go/no go
stage. In this stage, pre-feasibility and feasibility are tested.
- Review output from nets and energy Review of the 20-year plans for project compliance with plan and
' planning. policy.
Prepare project concept note and project . . ‘ ‘
1.2 High level project overview preparation.
charter.
1.3 Acquire internal approvals. Approval of the concept note.
) ‘ Evaluation of financial feasibility and cashflows, as well as
1.3.1 Prepare and submit business case. ' .
economic parameters like NPV and IRR.
Approval of project charter budget and .
1.3.2 . Approval of internal documents by management.
business case.
1.4 Acquire land. Purchase land from the landowner.
' ' ' Consider the land price sensitivity. Conduct economic analysis
Review business case and economic ) ‘ ‘ o _ o o
‘ which assists with determining project viability. project is
1.4.1 evaluation and lease or purchase ‘ ‘ . o ‘
o economical to execute. (Establish maximum and minimum price
decision. o
for negotiations).
4o Obtain letter of support from landowner | Obtain a preliminary letter of support from landowner which can
o for planning approvals be utilized for DCA applications.
1.4.3 Negotiations Negotiate land price with owner.
1.44 Effect arrangement with landowner. Sign deed of sale with landowner.
) Apply to government development authority for developmental
1.5 Apply for planning approvals.
approvals.
Collect requirement documents to ‘
1.5.1 o Collect and draft all supporting documents.
support application
1.5.2 Prepare project submission. Synthesize input documents into application.
o o First approval required. It gives permission to conduct deeper
1.53 Application for approval in principle ' ' ' ' o
studies and prescribes the requirements for the ESIA investigation.
Review of application for approval in ‘ o
1.5.4 o Review of application by the DCA.
principle.
1.5.5 Receipt of approval in principle. Receive approval documents.
Agreement which defines the price the project receives per unit of
Power purchase agreement. ' o
1.6 power generated. Also defines relationship with LUCELEC
including the sharing of interconnection costs, et cetera.
1.6.1 Develop draft PPA document. Development of a draft document.
o . ‘ The initial PPA draft will spark initial conversations. Due diligence
Preliminary discussions and due ) )
1.6.2 » in terms of research benchmarking of PPA’s et cetera needs to be
diligence.
completed.
o Negotiation between project team, legal team and management and
1.6.3 Negotiation o ) )
LUCELEC’s negotiation team including lawyers.
1.6.4 Legal review and documentation. Legal review during negotiations.
o After negotiation, the legal document is signed and is valid for 20-
1.6.5 Signing the final PPA document.
25 years.
1.6.6 PPA approval by regulator. NURC approves PPA.




WBS

Level

WBS
Code

WBS ACTIVITY NAME

58

DESCRIPTION OF WORK

3 1.7 Conduct project feasibility studies. Technical, environmental and social feasibility studies.
Evaluates effect of the new project on the grid and documents
impacts, recommends upgrades or other steps to facilitate full

4 1.7.1 Grid interconnection . ‘ o ‘ . )

integration. This is the basis for the design of the grid
interconnection.

5 o Provide interconnection data LUCELEC will send a request for project data for evaluation. This

o requirements to LUCELEC. will be filled out and returned. Some meetings may be required.

5 1.7.1.2 Conduct grid interconnection study Execution of the study.

5 1713 LUCELEC approval of interconnection Utility must approve and apply the interconnection study to the

o study. design of the grid interconnection point.
Evaluates environmental and social potential effect of the project

4 1.7.2 ESIA ‘ o

on surroundings and recommends mitigative measures.

5 1.7.2.1 Hire ESIA consultant. Recruit qualified consultant.

‘ ) This is the basis for approval in full and needs to be input into the

5 1.7.2.2 | Review ESIA requirements from DCA.

ESIA document.
5 1.7.2.3 Perform ESIA. Execution of the study.
5 1.7.2.4 Receive ESIA document. Evaluation and noting of outputs relevant to foundation design.
Evaluates potential for the solar farm glass glare to dazzle or affect
4 1.7.3 Glint and glare.
the surrounding community.

5 1.7.3.1 Hire glint and glare consultant. Recruit qualified consultant.

5 1.7.3.2 Perform glint and glare study. Execution of the study.

5 1733 Receive study results and review plan of Evaluation and noting of outputs relevant to panel design, and

o action. layout.
‘ Evaluates the water drainage patterns in the project basin and is the

4 1.7.4 Hydrological study ) ‘ ‘

basis for drainage design.

5 1.7.4.1 Hire hydrological engineer. Recruit qualified engineer.

5 1.7.4.2 Perform hydrological study. Execution of the study.

Receive plan and evaluate and plan . ‘ . .

5 1.7.4.3 o Evaluation and noting of outputs relevant to drainage design.

mitigation based on study outcomes.
‘ Evaluates the soil and substructure of the project area. Gives the

4 1.7.5 Geotechnical study ) ‘ .

basis for foundation design.

5 1.7.5.1 Hire geotechnical engineer. Recruit qualified engineer.

5 1.7.5.2 Perform geotechnical study. Execution of the study.

5 1.7.5.3 Receive and evaluate results. Evaluation and noting of outputs relevant to foundation design.

_ Full go-ahead to proceed with construction. Project has met

3 1.8 Apply for and obtain full approval. '

government scrutiny.
A 181 Collect requirements, documents and
- perform application write-ups.

4 1.8.2 Application for full approval. Full application with detailed designs of the project.

4 1.8.3 Review of application for full approval. Review of the application by the DCA.

4 1.8.4 Receipt of full approval. Receive full approval documents.

; 9 Application for generation license to Process of applying for and receiving a license to generate

. NURC. electricity in Saint Lucia.

4 1.9.1 Prepare supporting documents. Collect and draft all supporting documents.

4 1.9.2. Request generation license Apply to the NURC using the process defined by the NURC.

4 1.9.3 Review of license application. Review of the application by the NURC.

4 1.9.4 Issuance of generation license. Receive license approval documents.




WBS ACTIVITY NAME
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DESCRIPTION OF WORK

1.10 Procure owner's engineering services. | Hire a team to assist with project designs and project management.
1.10.1 Develop request for proposals. Develop the RFP to hire owner’s engineer.
1.10.2 Issue RFP and bid preparation by )
Issue RFP publicly.
contractors.
1.10.3 Evaluation of bids. Score tenders based on pre-established criteria.
1.10.4 Selection of contractor. Select the best candidate.
Hire a contractor to design. build and commission and then hand
2 Procurement of EPC. )
over the project.
Hire a contractor to design, build and commission and then hand
2.1 Recruitment of EPC. _
over the project.
2.1.1 Develop request for proposals. Develop the RFP to hire owner’s engineer.
2.1.2 Issue RFP Issue RFP publicly.
Preparation and submission of proposals ) ) ) )
2.1.3 ‘ Bidders prepare and send in hard and soft copies of bids.
by bidders.
2.14 EPC proposals due. Milestone
2.1.5 Evaluation of bids. Score tenders based on pre-established criteria.
Selection of contractor using objective
2.1.6 cost/technical scoring system based on Contractor chosen.
RFP.
2.2 Contract EPC contract process of completion.
2.2.1 Notification of chosen seller.
222 Submission of seller contract. Chosen seller submits their form of contract for review.
o Negotiation between project team, legal team and management and
223 Contract negotiation. o . ‘
EPC contractor negotiation team including lawyers.
2.2.4 Contract signing.
3 Design and development. Technical design of the project.
3.1 PV System Design Design of the photovoltaic system.
' . Measurement of onsite data like solar irradiation, temperature etc.
3.1.1 Confirm site conditions from proposal. ' S
to refine previous output estimations.
3.1.2 Design PV arrays.
3.13 Approval of designs by engineers. Owner’s engineer signs off on designs.
Foundation, manhole, drainage and other civil design required for
3.2 Structural design _
the project.
Foundation, racking, support and all .
3.2.1 o ' Design of all structural components.
civil designs
. A local registered structural engineer (whether from Government,
Approval of all Structural Design by ) )
322 . owner’s engineer or externally hired) must stamp and approve
Engineer .
designs.
33 Electrical design Electrical high medium and low voltage circuit designs.
3.3.1 LV electrical design Low voltage design
332 HV electrical design High voltage design
333 Selection and sizing of major Sizing of transformers, and major breakers prior to ordering. These
o equipment. items can have long lead times.
Interconnection design finalization and ) o )
334 Design of the grid interconnection.
approval.
' ' All designs must be approved by a registered electrical engineer.
3.3.5 Approval of electrical designs.

Must be stamped by registered local electrical engineer.
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DESCRIPTION OF WORK

3 34 Final approval of all designs. All designs approved by owner’s engineer.
4 3.4.1. Approval of 50% of designs. EPC milestone payment requirement.
4 342 Full approval of all designs. EPC milestone payment requirement.
2 4 Implementation Implementation of the project designs.
3 4.1 Procurement Purchase of long lead items.
EPC milestone payment requirement. Purchase order for long lead
4 4.1.1 Purchase long lead items. o
item issued.
‘ ‘ ‘ EPC milestone payment requirement. Long lead items received on-
4 4.1.2 Delivery of long lead items on site. '
site.
3 4.2. Construction Construction of the solar farm.
4 4.2.1 Mobilization Contractor moves equipment on-site and begins preparation works.
5 42.1.1 Issue notices to proceed. Permission granted to begin on-site ground works.
5 42.1.2 Contractor mobilization Contractor on-site and begins works.
5 4.2.1.3 Site clearing and preparation works. Earth works and clearing of site.
4 4.2.2. Support facilities and utilities. Building the site offices, washrooms and other support facilities.
5 42.2.1 External and internal roads. Road construction.
4222 Connection of utilites - power water,
5 ‘ Connection of utilities.
nternet.
s 4223 Site facilities - washrooms, water tanks,
canteen, etc. Build facilities.
5 4224 Fencing and security booths. Put in security infrastructure.
4 423 Civil works Execution of project civil works.
Delivery of equipment and materials on ‘ ' _
5 423.1 ) Equipment received on-site.
site.
5 4232 Foundation works (concrete bases) Foundation construction.
5 4233 Trenching for HV and LV cabling. Digging cable trenches.
5 4234 Manhole construction. Building manholes.
5 4235 Installation of framing. Install supports for panels.
4 4.2.4 Electrical works Execution of project electrical works.
5 424.1 Deliveries on-site. Equipment received on-site.
5 4.2.4.2 Cabling Running cabling in trenches.
5 4243 Dc boxes - inverters cabling. Installation of DC boxes.
5 4244 Earthing Installation of earthing.
Installation of transformer and hv
5 4.2.4.5 _
equipment.
Installation of control relay panels &
5 4.2.4.6 Installation of control panels.
MYV panels.
5 4.2.4.7 Install PV panels & inverters.
5 4243 Installation of panels and other Connect panels, combiner boxes, terminate cables to panels and
o connections. switchgear.
5 4.2.4.9 | Installation of main & backup metering. Connect energy and other metering.
5 4.2.4.10 | Mechanical and electrical completion. Completion of all mechanical and electrical works.
5 424.11 Construction of interconnection. Build grid interconnection.
Execution of SCADA project and other communications, and
4 4.2.5 Telecom and CCTV works. .
CCTV security works.
5 4.2.5.1 Delivery and setting out. Equipment received on-site.
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DESCRIPTION OF WORK

Installation of external and internal
5 4252 '
telecom equipment.
Commissioning/ communications o .
5 4.2.53 Heck Check for proper functioning of CCTV and telecoms equipment.
check.
Checking that the installed equipment works as intended using
2 5 Testing & commissioning. '
various tests.
3 5.1 Cold commissioning. Checking that all components are installed and connected properly.
. ‘ Connect the project to the grid using required switching
3 5.2 Connection to grid.
arrangements.

Perform acceptance tests on the project while connected, also test

3 53 Hot commissioning. communications to SCADA. Project must pass these tests or else
damages are due.
o Clearing of project site, removal of waste, completion of punch list
2 6 Finishing & handover. .
items.
3 6.1 Finishing works.
‘ Project is completed, testing is completed and guaranteed
3 6.2 System completion ) ] o
performance is achieved. Punch list items are also completed.

End of the turnkey contract. The contractor hands over all project

4 6.1.3 Handover _ o
documentation, keys, training, et cetera.

Note: Own Work
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4.2.7. ROLES AND RESPONSIBILITIES

It is important to define the project roles and responsibilities during project initiation and scope management because these form the foundation for the entire project, i.e. the
project work defined by the scope is carried out, controlled and directed by key positions and teams, who need to be identified early and whose responsibilities need to be
outlined clearly. The roles and responsibilities in the 2MW Solar Farm Project are outlined below.

TABLE 11 ROLES AND RESPONSIBILITIES

Project Role Responsibilities

Proi Responsible for the project planning and execution and reporting on project progress. Responsible for managing the team and liaising with
roject manager o . ‘ ) ' '
sponsor to ensure project is adequately resourced. Responsible for assuring project quality and maintenance of standards.

Represent various skillsets: Construction, electrical engineering, IT, finance, et cetera. Responsible for executing delegated project tasks
Team members _ o ‘
and deliverables, execute tasks to standard and maintain quality.

Project sponsor Overall responsibility for project. Provides project funding and resources. Project champion across levels of authority.

EPC contractor Responsible for handing over the completed project to the owner according to the established standards of performance and quality.
Project engineer Part of project team, responsible for preparation of project reports, coordination of engineering designs.

Site supervisor Supervises on-site contractor work and provides reports to the project manager. Permanent on-site representative of the owner.

Government of St. Lucia | Project owner: Provides funding through the project sponsor for the project execution.

Utility Establishes PPA and interconnection agreement with the owner.
Regulator Issues a generation license and approves the PPA price.
Development authority Gives development approval for the project and required permission. Establishes the requirements of the ESIA.

Department of energy Responsible for all local energy issues. Receives reports on project progress, approves tax exemptions, reports on project to Government.




Project Role

Project steering committee

(PSC)

Responsibilities
The PSC is a cross functional team responsible for creating a supportive environment for the project to be successful. The team is led by

the project sponsor and aims to remove barriers to the project’s success.

Project manager- EPC

contractor

The project manager for the EPC contractor is one of the main positions on the project. This person will be directly responsible for the
delivery of the project on time and at cost and will be responsible for managing any subcontractors, communicating with the internal

project team concerning project deliverables and mitigating against liquidated damages associated with not meeting the project due date.

Owner’s engineer project

The project manager for the owner’s engineer will be responsible for liaising with the project team and providing technical support for the

manager development of the EPC RFP and project design criteria and give support during the pre-feasibility and feasibility studies.
. The engineers will be the main coordinators and executors of the various studies required for project pre-feasibility and feasibility. They
Fngineers will provide support to the interconnection study, and coordinate the hydrological, geotechnical and glint and glare studies.
The legal officer will coordinate and provide support for the application for the generation license, the signing of an interconnection
Legal officer agreement and the signing of the owner’s engineering and EPC contracts.
Technicians The electrical and construction technicians provide technical support to the project manager and engineers.

Administrative assistant

The administrative assistant provides administrative support to the project team.

Subcontractors

They are hired by the EPC contractor for specific activities, at their discretion. They must be approved by the project team.

Finance officer

The finance officer is responsible for project budgeting and monitoring of project expenses at various points in the project life cycle.

Communications officer

Is informed of project information and develops a communication strategy for disseminating information to the stakeholders.

Electrical department

Electrically inspects the project, ensures code conformity. Responsible for maintenance of solar farm during its operational life.

Note: Own Work
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4.2.8. SCOPE VALIDATION

Having defined the requirements from various stakeholders and after consulting the required
documentation in the collect requirements process, scope validation is then required. In this
process, the consent and approval of the customer and project sponsor are sought to ensure
that there is formal acceptance of the project requirements by these two major stakeholders
(PMI 2017).

TABLE 12 SCOPE VALIDATION

Stakeholders Forum Objective of Scope Validation Frequency

Meeting

Project team | Meetings, | Weekly to review requirements, work | During initiation
inspections completed and plans for the next and planning, at

week. During the construction, the | least once a month.

team will also conduct walk about During
meetings. construction, it
will be fortnightly.
Project Meetings, Project manager and sponsor will At least fortnightly
sponsor, calls meet to discuss progress, review
project deliverables, budget and project
manager performance. In these meetings,

requirements and grey areas will be

clarified.
Project Meetings The committee will receive project Quarterly
Steering updates and give updates from the
committee perspective of the represented agency

about the status of the environment.
Escalated decisions are also made at

this meeting.




Stakeholders

Objective of Scope Validation

Meeting
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Frequency

submission from the team, ensuring
that there is conformance with Saint
Lucia building code and
environmental guidelines. They will
review the ESIA and set out the
requirements for environmental and

social compliance to the project.

Government | Meetings The project team will meet with the At least twice
of Saint Lucia Government of Saint Lucia — during initiation
represented by the Division of Energy At least twice
and Public Utilities to discuss the during
project progress and scope. construction
EPC Walk The project manager, clerk of works Clerk of works-
contractor about and project engineer will meet with daily.
meetings the EPC contractor to discuss the Project engineer
schedule, changes and general and project
progress of the project. manager- weekly
and as required.
Owner’s Meetings | Owner’s engineer will meet with the | Fortnightly during
engineer and walk | project team to review requirements, design. During
about provide updates and receive updates. construction the
meetings owner’s engineer
will conduct two
walk-through site
visits.
DCA Meeting The DCA will review the project Twice

Note: Own Work
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4.2.9. SCOPE CONTROL

The process of scope control is paramount to project success. It involves monitoring the
progress and status of the project and ensuring that the requirements that have been set out
have been accomplished. It means managing the change process and maintaining the scope
baseline (PMI 2017). A significant part of scope control is the use of data analysis tools,
key performance indices and regular reviews to establish the project status. Many of the
scope validation engagements listed in Section 4.2.8, will be the same forum used to
control the scope. It will also involve the integrated change control process where change

requests are considered and approved or rejected depending on the project constraints.

4.3. SCHEDULE MANAGEMENT PLAN

Project schedule management involves the processes, tasks and other requirements needed
for completing a project on time, given the previously established project scope (PMI
2017).
The processes involved with project schedule management are listed below:
1. Plan schedule management
2. Define activities
3. Sequence activities
4. Estimate activity duration
5. Develop schedule
6. Control schedule

These processes will be expounded upon in the subsequent pages of this chapter.

4.3.1. PLAN SCHEDULE MANAGEMENT

The plan schedule management process defines the framework of the project; namely its
relevant policies, procedures and constraints involved in planning, establishing, performing
and regulating the project (PMI 2017.) The development of a solar farm is not a new

project, in that several have been developed before and there is much precedence for
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benchmarking and the development of a fairly accurate and robust plan. Therefore, it is not
the type of project that will require an agile approach.

However, it is important that sufficient effort is put into tailoring the plan developed to the
specific context of Saint Lucia and the specific context of the Gros Islet solar farm, as the
intricacies of the project and its environment are crucial to ensuring the success of the
project. The tools required for the process include expert judgement across various
disciplines, meetings for experience-based data gathering and data analysis, which is
required to synthesize the collected information. These tools are crucial to setting

reasonable, and attainable milestones and deadlines for the project.

4.3.2. DEFINE ACTIVITIES

The define activities process can be viewed as the translation of the project scope into
quantifiable actions. It involves the identification and documentation of the actions
required to generate all of the required work packages and project deliverables. These work

packages can then be used for developing estimates which can be used for scheduling and

executing work as well as monitoring progress throughout the project life cycle (PMI

Tools & Techniques

2017).

.1 Project management plan .1 Expert judgment .1 Activity list
* Schedule management plan .2 Decomposition .2 Activity attributes
* Scope baseline .3 Rolling wave planning 3 Milestone list
.2 Enterprise environmental 4 Meetings 4 Change requests
factors .5 Project management plan
.3 Organizational process assets updates
* Schedule baseline
* Cost baseline

Figure 14 An overview of the Define Activities Process

Note: Reprinted from A Guide to the Project Management Body of Knowledge (PMBOK®
Guide) Sixth Edition. Project Management Institute (PMI), 2017 Figure 6-5, p. 183
Copyright 2017 by Project Management Institute, Inc.
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The tools required include expert judgement and decomposition. Decomposition is
particularly important for scheduling as the more refined the tasks are, the more accurate
the schedule will be. Defining activities for the solar project includes both the core
construction activities as well as the supportive permit approval, land acquisition
negotiation and other similar non-technical activities which may sometimes be overlooked
or underestimated.

Tools like rolling wave planning then become crucial in dealing with some of the
uncertainty associated with such human involved processes and allow for increased detail
as the activity time approaches (PMI 2017). The outputs of the process of defining
activities are an activity list and a milestone list. Many of the listed activities were defined
in the WBS, and then deconstructed further as required. Where applicable, the activities in
the list in Section 4.3.3.1 will reference WBS codes. These references are the activity
attributes and are displayed along with the activity list. The milestone list marks major
points in the project and is associated with the milestone payment schedule for

compensating the EPC contractor in Section 4.4.2.1.

TABLE 13 MILESTONE LIST

Milestone Name Estimated End Date
Project start January 7, 2025
Approval of project charter budget and business case February 25, 2025
Receipt of approval in principle from DCA June 4, 2025
PPA approval by regulator February 2, 2026
Conduct project feasibility September 25, 2025
Receipt of full approval from DCA November 28, 2025
Signing EPC contract March 17, 2026
Approval of electrical and structural design April 14, 2026
Contractor mobilization April 1, 2027
Delivery of long lead items on site May 4, 2027
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Milestone Name Estimated End Date
Electrical and mechanical completion June 10, 2027
Hot commissioning July 9, 2027
Project end July 26, 2027

Note: Own Work

4.3.2.1.SEQUENCE ACTIVITIES

Sequence Activities

.1 Project management plan 1 Precedence diagramming .1 Project schedule network
* Schedule management plan method diagrams
* Scope baseline .2 Dependency determination .2 Project documents updates
.2 Project documents and integration » Activity attributes
= Activity attributes 3 Leads and lags = Activity list
= Activity list A Project management = Assumption log

= Assumption log information system = Milestone list
= Milestone list

.3 Enterprise environmental
factors

A4 Organizational process assets

Figure 15 An Overview of the Define Activities Process

Note: Reprinted from A Guide to the Project Management Body of Knowledge (PMBOK®
Guide) Sixth Edition. Project Management Institute (PMI), 2017 Figure 6-7, p. 187
Copyright 2017 by Project Management Institute, Inc.

Sequencing the activities is critical in delivering a functional and efficient project. It is
concerned with the establishment of logical relationships between the defined project
activities which will result in the optimization of the project time and resources given all
the known constraints (PMI 2017). The inputs and tools associated are listed in the figure
below. It is an iterative process and as the project goes along, new activities may be
included from the define activities process, or the reordering of defined activities may be
required as resources change. The output of the sequence activities process is a project

schedule network diagram which is displayed subsequently.
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4.3.3. ESTIMATE ACTIVITY DURATION

The estimate activity duration process uses expert judgement and experience to attribute a
time duration for completion, usually in days, to each project activity (PMI 2017).
Assumptions are foundational in setting activity durations, including the technology and
method required to complete, the decision-making environment and the available resources.
Much of the available information about solar projects is skewed towards the first world
context and so, care is required to ensure that each assumption and estimation of duration is

as accurate and realistic as possible and reasonably applicable within the Caribbean context.

Estimate Activity Durations
[ s

.1 Project management plan .1 Expert judgment .1 Duration estimates

* Schedule management plan .2 Analogous estimating .2 Basis of estimates

* Scope baseline 3 Parametric estimating 3 Project documents updates
.2 Project documents 4 Three-point estimating = Activity attributes

* Activity attributes .5 Bottom-up estimating * Assumption log

* Activity list 6 Data analysis * Lessons learned register

= Assumption log » Alternatives analysis

* Lessons learned register » Reserve analysis

= Milestone list 1 Decision making

* Project team assignments * Voting

* Resource breakdown .B Meetings

structure b J

* Resource calendars
* Resource requirements
* Risk register
.3 Enterprise environmental
factors
4 Organizational process assets

Figure 16 An Overview of the Estimate Activity Duration Process

Note: Reprinted from A Guide to the Project Management Body of Knowledge (PMBOK®
Guide) Sixth Edition. Project Management Institute (PMI), 2017 Figure 6-12, p. 195
Copyright 2017 by Project Management Institute, Inc.



4.3.3.1. ACTIVITY LIST

TABLE 14 LIST OF ACTIVITIES

71

Outline Duration Finish Depends on Dependents (after)
number

1 1 PROJECT INITIATION 284 days | 1/1/2025 2/2/2026

2 1.1 Review output from NETS and energy plans 5 days 1/1/2025 1/7/2025 3FS

3 1.2 Prepare project concept note and project charter 5 days 1/8/2025 1/14/2025 2FS 4FS, 8FS

4 1.3 Acquire internal project approvals 30 days 1/15/2025 2/25/2025 3FS

5 1.3.1 Prepare and submit business case 10 days 1/15/2025 1/28/2025 6FS, 9FS

6 1.3.2 Approval of project charter budget and business case 20 days 1/29/2025 2/25/2025 5FS 13FS, 19FS, 58FS

7 14 Acquire land 110 days | 1/15/2025 | 6/17/2025

8 1.4.1 Review business case and economic evaluation and lease or purchase | 5 days 1/15/2025 1/21/2025 3FS 10FS, 9FS

decision

9 1.4.2 Obtain letter of support for planning approvals 20 days 1/29/2025 2/25/2025 SFS, 8FS 13FS

10 143 Negotiations 90 days 1/22/2025 | 5/27/2025 8FS 11FS

11 1.4.4 Effect arrangement with landowner 15 days 5/28/2025 6/17/2025 10FS

12 1.5 Apply for planning approval in principle 71 days | 2/26/2025 6/4/2025

13 1.5.1 Collect required documents- survey plan, et cetera 10 days 2/26/2025 3/11/2025 6FS, 9FS 15FS, 14FS

14 1.5.2 Prepare submission 1 day 3/12/2025 3/12/2025 13FS 15FS

15 1.5.3 Application for approval in principle 0 days 3/12/2025 3/12/2025 13FS, 14FS 16FS, 41FS

16 1.54 Review of application for approval in principle 60 days 3/13/2025 6/4/2025 15FS 17FS
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Outline Duration Finish Depends on Dependents (after)
number

17 1.5.5 Receipt of approval in principle 0 days 6/4/2025 6/4/2025 16FS 20FS, 24FS, 25FS, 37FS,

36FS, 42FS, 45FS, 49FS

18 1.6 Application for generation license to NURC 148 days | 2/26/2025 9/19/2025

19 1.6.1 Prepare supporting documentation 30 days 2/26/2025 4/8/2025 6FS 20FS

20 1.6.2 Request generation license 1 day 6/5/2025 6/5/2025 19FS, 17FS 21FS, 24FS

21 1.6.3 Review of license application 75 days 6/6/2025 9/18/2025 20FS 22FS

22 1.6.4 Issue of generation license 1 day 9/19/2025 9/19/2025 21FS 25FS, 28FS, 64FS

23 1.7 Power purchase agreement 172 days | 6/6/2025 2/2/2026

24 1.7.1 Develop draft PPA document 40 days 6/6/2025 7/31/2025 17FS, 20FS 27FS

25 1.7.2 Preliminary discussions and due diligence 1 day 9/22/2025 9/22/2025 17FS, 22FS 26FS

26 1.7.3 Negotiations 90 days 9/23/2025 1/26/2026 25FS 28FS

27 1.7.4 Legal review and documentation 120 days | 8/1/2025 1/15/2026 24FS 28FS

28 1.7.5 Signing the final PPA document 0 days 1/26/2026 1/26/2026 27F8S, 26FS, 22FS 29FS

29 1.7.6 PPA approval by regulator 5 days 1/27/2026 2/2/2026 28FS

30 1.8 Conduct project feasibility 192 days | 1/1/2025 9/25/2025

31 1.8.1 Grid interconnection 1 day 1/1/2025 1/1/2025

32 1.8.1.1 Gather interconnection requirements from LUCELEC

33 1.8.1.2 Conduct grid interconnection study

34 1.8.1.3 LUCELEC approval of interconnection study 1 day 1/1/2025 1/1/2025 119FS

35 1.8.2 ESIA 81 days | 6/5/2025 9/25/2025

36 1.8.2.1 Hire ESIA consultant 20 days 6/5/2025 7/2/2025 17FS 38FS

37 1.8.2.2 Review ESIA requirements from DCA 2 days 6/5/2025 6/6/2025 17FS 38FS, 53FS
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Outline Duration Start Finish Depends on Dependents (after)

number
38 1.8.2.3 Perform ESIA 60 days 7/3/2025 9/24/2025 36FS, 37FS 39FS
39 1.8.24 Receive ESIA document 1 day 9/25/2025 9/25/2025 38FS
40 1.83 Glint and glare 105 days | 3/13/2025 | 8/6/2025
41 1.8.3.1 Hire glint and glare consultant 30 days 3/13/2025 4/23/2025 15FS
42 1.8.3.2 Perform glint and glare study 40 days 6/5/2025 7/30/2025 17FS 43FS
43 1.83.3 Receive study results and review plan of action 5 days 7/31/2025 8/6/2025 42FS 53FS
44 1.8.4 Hydrological study 50 days 6/5/2025 8/13/2025
45 1.8.4.1 Hire hydrological engineer 20 days 6/5/2025 7/2/2025 17FS 46FS
46 1.8.4.2 Perform hydrological study 20 days 7/3/2025 7/30/2025 45FS 47FS
47 1.8.4.3 Receive plan and evaluate and plan mitigation based on study | 10 days 7/31/2025 8/13/2025 46FS

outcomes

48 1.8.5 Geotechnical study 49 days 6/5/2025 8/12/2025
49 1.8.5.1 Hire geotechnical engineer 14 days 6/5/2025 6/24/2025 17FS 50FS
50 1.8.5.2 Perform geotechnical study 30 days 6/25/2025 8/5/2025 49FS S1FS
51 1.8.5.3 Receive and evaluate results 5 days 8/6/2025 8/12/2025 50FS
52 1.9 Apply for and obtain full approval 82 days | 8/7/2025 11/28/2025
53 1.9.1 Collect requirements, documents and perform application write-ups 20 days 8/7/2025 9/3/2025 37FS, 43FS 54FS
54 1.9.2 Application for full approval 1 day 9/4/2025 9/4/2025 53FS 55FS
55 1.9.3 Review of application for full approval 60 days 9/5/2025 11/27/2025 54FS 56FS
56 1.9.4 Receipt of full approval 1 day 11/28/2025 | 11/28/2025 55FS
57 1.10 Procure owner's engineering services 61 days | 2/26/2025 5/21/2025
58 1.10.1 Develop request for proposals 20 days 2/26/2025 3/25/2025 6FS 59FS




Outline

number

Duration

Finish

Depends on
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Dependents (after)

59 1.10.2 Issue RFP and bid preparation by contractors 25 days 3/26/2025 | 4/29/2025 58FS 60FS

60 1.10.3 Evaluation of bids 15 days | 4/30/2025 | 5/20/2025 59FS 61FS

61 1.10.4 Selection of contractor 1 day 5/21/2025 5/21/2025 60FS

62 2 PROCUREMENT OF EPC 127 days | 9/22/2025 | 3/17/2026

63 2.1 Recruitment of EPC 93 days | 9/22/2025 | 1/28/2026

64 2.1.1 Develop Request for Proposals 50 days 9/22/2025 11/28/2025 22FS 65FS

65 212 Issue RFP 2 days 12/1/2025 12/2/2025 64FS 66FS

66 2.1.3 Preparation and submission of proposals by bidders 20 days 12/3/2025 12/30/2025 65FS 68FS, 67FS

67 2.14 EPC proposals due 0 days 12/30/2025 | 12/30/2025 66FS 68FS

68 2.15 Evaluation of bids 20 days 12/31/2025 | 1/27/2026 66FS, 67FS 69FS

69 2.1.6 Selection of contractor using cost/technical scoring system based on | 1 day 1/28/2026 1/28/2026 68FS 71FS
RFP

70 2.2 Contract 34 days | 1/29/2026 | 3/17/2026

71 2.2.1 Notification of chosen seller 3 days 1/29/2026 2/2/2026 69FS 72FS

72 222 Submission of seller contract 10 days 2/3/2026 2/16/2026 71FS 73FS

73 223 Contract negotiation 20 days 2/17/2026 | 3/16/2026 72FS 74FS

74 224 Contract signing 1 day 3/17/2026 | 3/17/2026 73FS 76FS, 79FS, 82FS

75 3 DESIGN AND DEVELOPMENT 20 days | 3/18/2026 | 4/14/2026

76 3.1 PV system design 5 days 3/18/2026 | 3/24/2026 74FS

77 3.1.1 Confirm conditions from proposal 5 days 3/18/2026 3/24/2026

78 3.1.2 Design PV arrays 5 days 3/18/2026 3/24/2026

79 3.2 Structural design 20 days | 3/18/2026 | 4/14/2026 74FS
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Outline Duration Finish Depends on Dependents (after)
number

80 3.2.1 Foundation, racking, support and all civil designs 15 days 3/18/2026 | 4/7/2026 81FS

81 322 Approval of all structural design by engineer 5 days 4/8/2026 4/14/2026 80FS 94FS

82 33 Electrical design 20 days | 3/18/2026 | 4/14/2026 74FS

83 33.1 LV electrical design 5 days 3/18/2026 3/24/2026

84 332 HYV electrical design 5 days 3/18/2026 3/24/2026

85 333 Selection and sizing of major equipment 10 days 3/18/2026 3/31/2026

86 334 Interconnection design finalization and approval 15 days 3/18/2026 4/7/2026 87FS

87 335 Approval of electrical designs 5 days 4/8/2026 4/14/2026 86FS 90FS, 94FS

88 4 IMPLEMENTATION 303 days | 4/15/2026 | 6/11/2027

89 4.1 Procurement 275 days | 4/15/2026 5/4/2027

90 4.1.1 Purchase long lead items 260 days | 4/15/2026 4/13/2027 87FS 91FS

91 4.1.2 Delivery of long lead items on Site 15 days 4/14/2027 5/4/2027 90FS 113FS

92 4.2 CONSTRUCTION 52 days | 4/1/2027 6/11/2027

93 4.2.1 Mobilization 21 days | 4/1/2027 4/29/2027

94 42.1.1 Notice to Proceed 0 days 4/1/2027 4/1/2027 87FS, 81FS 95FS

95 42.1.2 Contractor Mobilization 1 day 4/1/2027 4/1/2027 94FS 96FS, 99FS, 100FS,

101FS, 98FS, 119FS

96 4213 Site Clearing 3 days 4/2/2027 4/6/2027 95FS 104FS, 119FS

97 4.2.1.4 Support Facilities and Utilities 20 days 4/2/2027 4/29/2027

98 4.2.14.1 External and internal roads 10 days 4/2/2027 4/15/2027 95FS

99 42142 Connection of utilities -power water, internet 5 days 4/2/2027 4/8/2027 95FS 121FS

100 42143 Site facilities - washrooms, water tanks, canteen etc. 20 days 4/2/2027 4/29/2027 95FS
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Outline Duration Start Finish Depends on Dependents (after)
number

101 42.144 Fencing and security booths 20 days 4/2/2027 4/29/2027 95FS 103FS

102 4.2.2 Civil works 21 days | 4/30/2027 | 5/28/2027

103 4221 Delivery of equipment and materials on site 1 day 4/30/2027 | 4/30/2027 101FS 104FS, 105FS, 106FS,
109FS, 112FS

104 4222 Foundation works (concrete bases) 10 days 5/3/2027 5/14/2027 96FS, 103FS 107FS

105 4223 Trenching for HV and LV cabling 10 days 5/3/2027 5/14/2027 103FS 110FS, 111FS

106 4224 Manhole construction 5 days 5/3/2027 5/7/2027 103FS

107 4225 Installation of framing 10 days 5/17/2027 5/28/2027 104FS 115FS

108 4.2.3 Electrical works 48 days 4/7/2027 6/11/2027

109 423.1 Deliveries on-site 1 day 5/3/2027 5/3/2027 103FS 110FS, 111FS, 112FS

110 4232 Cabling 7 days 5/17/2027 | 5/25/2027 105FS, 109FS

111 4233 DC boxes - inverters cabling 7 days 5/17/2027 5/25/2027 105FS, 109FS 114FS, 116FS

112 4234 Earthing 7 days 5/4/2027 5/12/2027 103FS, 109FS

113 4235 Installation of transformer and HV equipment 10 days 5/5/2027 5/18/2027 91FS

114 423.6 Installation of control relay panels & MV panels 10 days 5/26/2027 | 6/8/2027 111FS

115 4.2.3.7 Install PV panels & inverters 10 days 5/31/2027 | 6/11/2027 107FS

116 4238 Panel and other connections 10 days 5/26/2027 | 6/8/2027 111FS 117FS, 118FS

117 4239 Installation of main & backup metering 2 days 6/9/2027 6/10/2027 116FS 118FS

118 4.2.3.10 Electrical and mechanical completion 0 days 6/10/2027 | 6/10/2027 116FS, 117FS 125FS

119 423.11 Interconnection construction 5 days 4/7/2027 4/13/2027 34FS, 95FS, 96FS 126FS

120 4.2.4 Telecom and CCTV works 9 days 4/9/2027 4/21/2027

121 42.4.1 Delivery and setting out 2 days 4/9/2027 4/12/2027 99FS 122FS
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122 4242 Installation of external and internal telecom equipment 5 days 4/13/2027 | 4/19/2027 121FS 123FS

123 4243 Commissioning/ communications check 2 days 4/20/2027 | 4/21/2027 122FS

124 5 TESTING & COMMISSIONING 21 days | 6/11/2027 | 7/9/2027

125 5.1 Cold commissioning 10 days 6/11/2027 | 6/24/2027 118FS 127FS, 126FS
126 52 Connection to grid 1 day 6/25/2027 | 6/25/2027 125FS,119FS 127FS, 129FS
127 53 Hot commissioning 10 days 6/28/2027 7/9/2027 125FS,126FS

128 6 FINISHING & HANDOVER 21 days | 6/28/2027 | 7/26/2027

129 6.1 Finishing works 20 days 6/28/2027 | 7/23/2027 126FS 130FS

130 6.2 System Completion 1 day 7/26/2027 | 7/26/2027 129FS

Note: Own Work
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Several tools to assist in this process are available including analogous parametric and
three-point estimation. All the inputs, tools and outputs for this process are displayed
below. The activity list in Section 4.3.3.1 is an output of the define activities process. The
table also includes activity durations which were defined in the estimate duration process.
Activity order and dependencies established in the sequence activities process are also

included.

4.3.4. DEVELOP SCHEDULE

The develop schedule process includes the analysis and synthesis of the information from
the previous schedule development processes, considering project resources and other
constraints and produces a schedule baseline for the project (PMI 2017). The model for this
schedule baseline is typically diagrammatically represented as a Gantt chart and contains
task and activity, duration, resource, and timeline data, among other outputs. This schedule
baseline Gantt chart will be a key document used by the project team to verify accuracy of
information with project stakeholders and keep track of the project throughout its life cycle.

The tools inputs and outputs associated with the process are displayed in Figure 17 below.

Develop Schedule
AEETTEER

.1 Project management plan .1 Schedule network analysis .1 Schedule baseline
« Schedule management plan .2 Critical path method .2 Project schedule
+ Scope baseline .3 Resource optimization .3 Schedule data
.2 Project documents .4 Data analysis 4 Project calendars
« Activity attributes * What-if scenario analysis 5 Change requests
* Activity list  Simulation 6 Project management plan
* Assumption log .5 Leads and lags updates
« Basis of estimates .6 Schedule compression * Schedule management plan
 Duration estimates .7 Project management * Cost baseline
* Lessons learned register information system .7 Project documents updates
* Milestone list .8 Agile release planning « Activity attributes
* Project schedule network - . A ption log
diagrams * Duration estimates
* Project team assignments * Lessons learned register
* Resource calendars * Resource requirements
* Resource requirements * Risk register
« Risk register A J
.3 Agreements
4 Enterprise environmental
factors
5 Organizational process assets

Figure 17 Overview of the Develop Schedule Process

Note: Reprinted from A Guide to the Project Management Body of Knowledge (PMBOK®
Guide) Sixth Edition. Project Management Institute (PMI), 2017 Figure 6-14, p. 205
Copyright 2017 by Project Management Institute, Inc.
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The schedule model was created using Microsoft Project Web, and the inputs were derived
from expert opinion, research, organizational documentation and experience. The schedule
will be used primarily by the project manager and team to keep track of the project
throughout its life cycle. It can also be shared with project stakeholders to keep them

informed of plans and encourage their full engagement.
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4.3.5. CONTROL SCHEDULE

Controlling the project schedule means overseeing the actual project schedule execution as
compared to the schedule baseline throughout the project life cycle and taking action to
manage any changes observed (PMI 2017). The intention of this process is to ensure that
the project manager and team do whatever is required within constraints to maintain the
schedule baseline. The typical input tools and outputs for controlling the schedule of a

project are displayed below.

Control Schedule
[ opmts

.1 Project management plan .1 Data analysis .1 Work performance
+ Schedule management plan = Earned value analysis information
+ Schedule baseline » lteration burndown chart Schedule forecasts
* Scope baseline » Performance reviews Change requests
+ Performance measurement * Trend analysis Project management plan
baseline » Variance analysis updates
.2 Project documents * What-if scenario analysis * Schedule management plan
* Lessons learned register .2 Critical path method * Schedule baseline
* Project calendars 3 Project management » Cost baseline

o po

* Project schedule
* Resource calendars

information system
4 Resource optimization

* Performance measurement
haseline

tn

* Schedule data 5 Leads and lags Project documents updates
.3 Work performance data & Schedule compression * Assumption log
4 Organizational process assets L A * Basis of estimates
o Lessons learned register

.
* Project schedule

* Resource calendars
* Risk register

.

Schedule data
o s

Figure 19 Overview of the Control Schedule Process

Note: Reprinted from A Guide to the Project Management Body of Knowledge (PMBOK®
Guide) Sixth Edition. Project Management Institute (PMI), 2017 Figure 6-22, p. 222
Copyright 2017 by Project Management Institute, Inc.

In Saint Lucia, the punctual delivery of the 2MW solar farm is of critical importance.
Increasing the island’s cost-effective renewable energy production means lowering the
quantity of diesel imported to the island for electricity generation and an increase in the
island’s energy security. Delays in the project mean a continuation of the status quo: no

reduction in fuel consumed or power system losses. Therefore, adherence to the critical
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path schedule is paramount. For the development of this 2MW solar farm, the following

methods for schedule control will be employed by the project team.

1.

The critical path method will be utilized to determine and adequately resource the
project so that unforeseen delays are minimized. This method will be effectively
operationalized to prioritize tasks, resources, and decision-making. Risks to
activities on the critical path will need to be mitigated with priority.

In the case of the solar farm, because of the extremely long lead time for substation
transformers of over a year, the project schedule will have a significant amount of
slack time, from the procurement of long lead items until construction. All efforts
must be made to ensure that these long lead items are procured as early as possible
and to the correct quality, because an error in this procurement will delay the project
by over 1 year. The long lead time also allows a lot of slack for the riskier items like
any negotiation time overruns, and for finalizing any interconnection issues.
Finally, it allows more than enough time for the civil and electrical cabling works to
be done before the arrival of the transformer. If the point of interconnection (POI)
transformer deliveries are late, there could be significant cost increases if the EPC
contractor is already on site. Some potential causes of cost increases include
contractor idle time costs and extended equipment rental costs. This critical path
therefore needs to be monitored and planned closely so that the contractors and long
lead items do not extend or violate the schedule baseline. This will tie in with the
project’s risk management plan, resource management plan and cost management
plan as mentioned above.

The critical path will be kept front and center of project team discussions by the
project manager. The team will provide sup acquireport in keeping an eye on the
progress of non-critical path items to ensure that they are executed within their
constraints and given slack.

To ensure full and optimal use of the critical path method for project schedule
control, a project management information system, Microsoft Project will be used

for the management of the project schedule model, and the project team will input
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actual project times to compare against the schedule baseline. This easy to display
interface will be used for presentations to project team and strategic placement on
notice boards, fostering both accountability and advocacy for any change in
resource or financial requirements for maintaining or crashing the project schedule
if there are project delays.

3. Performance reviews will also be used to assist in controlling the project schedule.
Since a contractor is being hired to execute the EPC contract, adequate supervision
of this contractor will be required. The baseline of this review will be the execution
of the project milestones. The EPC contractor will be required to report on project
status, including % completion by relevant dates as part of regular reviews. Failure
to provide these reports and non-attainment of the milestones will result in
contractual penalties for the EPC contractor. Penalties motivate the contractor to

maintain the schedule baseline.

4.4. COST MANAGEMENT PLAN

Project cost management involves all the activities related to planning how the project will
be funded, the formation of a project budget, and how this project budget will be managed
and operationalized throughout the project's life cycle (PMI 2017). One of the main goals
of the project cost management plan is to ensure that the project is completed within the
planned budget. It also includes and addresses potential risks by having contingencies
embedded within the budget. In the case of the 2MW solar farm, the project team will need
to adopt the Government of Saint Lucia processes and standard operating practices for
project budgeting, cost management, and control. Cost management in this case also means
financial analysis of the project to ensure that it has sufficient cash flows to make it a

profitable endeavor.
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There are four main processes associated with the project cost management work area.
These are:

1. Plan cost management

2. Estimate costs
3. Determine budget
4

Control costs

4.4.1. PLAN COST MANAGEMENT

Planning cost management is the process of determining how the project team will estimate
the project costs, prepare the project budget and manage and control the project costs which
are required to execute the project (PMI 2017). It provides a cost management guide
throughout the project life cycle. Figure 20 below presents an overview of the plan cost

management process.

Plan Cost Management

Tools & Technigues Outputs
.1 Project charter .1 Expert judgment 1 Cost management plan
.2 Project management plan 2 Data analysis

= Schedule management plan = Alternative analysis
* Risk management plan 2 Meetings

.3 Enterprise environmental
factors

A Organizational process assets

Figure 20 Overview of the Plan Cost Management Process

Note: Reprinted from A Guide to the Project Management Body of Knowledge (PMBOK®
Guide) Sixth Edition. Project Management Institute (PMI), 2017 Figure 7-2, p. 235
Copyright 2017 by Project Management Institute, Inc.

Planning cost management for the 2 MW solar farm at Gros-Islet requires inputs such as
the project charter, assumptions of the project, and the schedule management and risk
management plans primarily for establishing contingencies, specifics of the organization of
implementation, and expert judgment across many disciplines to benchmark costs and

derive reasonable activity cost estimates, specific to the Saint Lucian context. This is
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especially important because there has only been one solar farm previously established in
Saint Lucia, and this solar farm was established eight years ago. Therefore, while
benchmarking can be done from some of the data from this project, the cost information
and assumptions are no longer relevant. This is a significant area for consideration in the

development of this cost management plan.

4.4.2. ESTIMATE COST

The process of estimating costs is a critical one in the development of the cost management
plan for any project. Figure 21 below gives an overview of the inputs, tools and outputs of

the estimate cost process of preparing a cost management plan.

Estimate Costs
1 Project management plan .1 Expert judgment .1 Cost estimates
* Cost management plan 2 Analogous estimating .2 Basis of estimates
* Quality management plan 3 Parametric estimating .3 Project documents updates
* Scope baseling A Bottom-up estimating * Assumption log
.2 Project decuments 5 Three-point estimating * Lessons learned register
* Lessons learned register B Data analysis * Risk register
* Project schedule = Alternatives analysis
* Resource requirements * Reserve analysis
+ Risk register * Cost of quality
.3 Enterprize environmental .7 Project management
factors information system
A Organizational process assets 8 Decision making
A L = \oting
e v

Figure 21 Overview of the Estimate Costs Process

Note: Reprinted from A Guide to the Project Management Body of Knowledge (PMBOK®
Guide) Sixth Edition. Project Management Institute (PMI), 2017 Figure 7-4, p. 240
Copyright 2017 by Project Management Institute, Inc.

It involves considering similar projects, in this case solar farms, that have been
implemented at various scales, and benchmarking or using other forms of estimation to
arrive at reasonable and relevant cost values for each work package. Although
contingencies will be required for estimation risks, these estimates can be utilized to set the

project budget to a high degree of accuracy.
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For estimating costs associated with the construction of the 2 MW solar farm, the relevant
inputs include the Work Breakdown Structure completed in Section 4.2.5, as well as the
work breakdown structure dictionary, lessons learned from previous solar farms
constructed within the Saint Lucian and Caribbean contexts, the project schedule presented
in chapter 4.3, project resources, the project risk register, and other relevant organizational
policies.

The primary tool utilized in the development of project estimates is expert judgment. There
are many experts on the island and internationally who have provided information to help
to develop the cost management plan. This includes lessons learned from the development
of the first solar farm in Saint Lucia which was commissioned in 2018, cost estimates from
solar farms built in other parts of the Caribbean in more recent times which can be used for
benchmarking the costs of construction, and construction cost estimates associated with the
construction of solar farms in other small island developing states. The output of the
estimated cost process is the cost estimates of the project.

The project is being carried out as an engineering procurement and construction contract
project or turnkey project as a risk management strategy. Therefore, the contractor will
estimate the project price. It is typical to then define a milestone payment schedule for the
EPC contract, which will distribute the payments to mitigate cost risks. The proposed
milestone payment schedule, informed by the experience of Konfyans Consulting, is
detailed below. Note that this payment schedule will be one of the major matters for

negotiation of the EPC contract.

4.4.2.1. MILESTONE PAYMENT SCHEDULE

The milestone payment schedule aims to compensate the contractor sufficiently for the
work that has been carried out and the costs currently being experienced. Care should be
taken to avoid frontloading the milestone payment schedule, putting the owner at risk,

should the contractor default.
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TABLE 15 PROPOSED MILESTONE PAYMENT SCHEDULE- SUBJECT TO EPC
APPROVAL.

Percentage of Total Cumulative
Milestone
EPC Price Percentage
On award/Contract signing 2.5% 2.5%
Submission of 50% engineering package in full. 5.0% 7.5%
Completion of engineering. 7.5% 15.0%

On order of all major equipment (batteries,

inverters, transformers, switchgear)- Provided

15.0% 30.0%
there is approval by the owner and owner's

engineer.
Mobilization of contractor onto the project site. 15.0% 45.0%
Completion of site preparation works. 5.0% 50.0%
Delivery of major equipment. 30.0% 80.0%
Hot comissioning 10.0% 90.0%
Holdback 10.0% 100.0%

Note: Own Work

Similarly, the schedule should not allow too many of the contract payments to be made
towards the project end as maintaining a good cash flow for the EPC contractor is crucial to
project success.

The EPC contract payments in the cost estimates for the project are based on the milestone

payment schedule assumed.

4.4.3. DETERMINE BUDGET

In determining the project budget, the cost estimates developed in the estimate cost process
are aggregated by activity and work package from the WBS, and a cost baseline is
established (PMI 2017). Therefore, the individual components of the project budget are

related to project deliverables, rather than project activities and tasks from the work
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breakdown structure which are utilized in the process of estimating costs. This cost baseline
is the basis by which all costs in the project will be tracked and forms the basis for the
project budget. The project budget must be able to cover all the anticipated project costs
throughout the project life cycle and should also include reasonable contingency amounts to
cover an unanticipated event. These contingency amounts must relate to specific items
identified in the risk register for the project which will be addressed in chapter 4.8. The
inputs, tools and techniques, and output involved in the process of determining the project

budget are shown in the diagram below.

Inputs
.1 Project management plan .1 Expert judgment .1 Cost baseline
* Cost management plan .2 Cost aggregation .2 Project funding requirements
* Resource management plan 3 Data analysis .3 Project documents updates
* Scope baselineg * Reserve analysis * Cost estimates
.2 Project documents A Historical information review * Project schedule
» Basis of estimates 5 Funding limit reconciliation * Risk register
* Cost estimates & Financing
* Project schedule A

* Risk register
.3 Business documents
* Business case
* Benefits management plan
A Agreements
5 Enterprize environmental
factors
6 Organizational process assets
J

Figure 22 Overview of the Determine Budget Process

Note: Reprinted from A Guide to the Project Management Body of Knowledge (PMBOK®
Guide) Sixth Edition. Project Management Institute (PMI), 2017 Figure 7-6, p. 248
Copyright 2017 by Project Management Institute, Inc.



4.4.3.1. COST ESTIMATES

TABLE 16 ESTIMATED COSTS

ID WBS Activity

#

ID

1))

Task Name

Activity Description/Basis of Estimates

. . Review output from NETS and | Estimation performed based on an estimate of 50 hours to review documentation at a rate of $30 per hour, assuming that the $1200.00
' energy plans engineering/ economist expertise required to do this review costs $30 per hour. '
Prepare project concept note and o ‘ ' _
2 1.2 _ Estimation performed based on an estimate of 5 hours to review documentation at a rate of $30 per hour. $150.00
project charter
Prepare and submit business o _ _ .
3 1.3.1 Estimation performed based on an estimate of 60 hours to review documentation at a rate of $30 per hour. $1800.00
case
This is the land purchase and is done based on averages of the prices of land parcels in the area where the desired land is
4 1.4 Acquire land ) $3,000,000.00
situated.
Obtain letter of support for o ‘ ‘ .
5 1.4.2 ' Estimation performed based on an estimate of 10 hours to review documentation at a rate of $30 per hour. $300.00
planning approvals
6 1.4.3 | Negotiations Estimations are done here based on the estimated hours spent in negotiations from previous land acquisition projects. $10,000.00
Collect required documents- o . . .
7 1.5.1 Estimations are based in the actual prices of the documents at the Land Registry. $60.00
survey plan, et cetera
o Estimates are completed based on the estimated hours required to collate the documents and prepare the submission,
8 1.5.2 | Prepare submission ' o ‘ _ ‘ . $ 600.00
including internal reviews. An estimate of 10 hours to review documentation at a rate of $30 per hour.
Estimates are completed based on the estimated hours required to collate the documents and prepare the submission,
Application for generation ) o ) ) o ) ) ) o
9 including internal reviews. Since this is a new process, there will have to be a contingency estimate due to teething issues $10,500.00
license to NURC _ ‘ . ‘
with a new process. An estimate of 350 hours to review documentation at a rate of $30 per hour.
Estimates are completed based on the estimated hours required to collate the PPA drafts and do preliminary edits and prepare
10 1.7.1 | Edit draft PPA document the initial submission, including internal reviews. An estimate of 100 hours to review documentation at a rate of $30 per $3000.00
hour.
o Estimations based on research of the typical time taken to negotiate a PPA, and the hourly rates of all of the individuals who
11 1.7 1.7.3 | Negotiation _ ' ' _ ‘ $30,000.00
would be involved in the process. An estimate of 600 hours to review documentation at a rate of $50 per hour.
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ID

WBS Activity

ID

ID

Task Name

Activity Description/Basis of Estimates

12 1.7.4 | Legal review and documentation | Estimations based on an assumed estimate of 300 hours of legal review at a rate of $80 per hour. $24,000.00
13 Grid interconnection Estimate based on online research into the costs of interconnection studies. Due to uncertainty, a 10% contingency is added. $250,000.00
14 ESIA Cost derived from benchmarking for previous ESIA studies. $90,000.00
15 Glint and glare Cost derived from benchmarking for previous glint and glare studies. $100,000.00
16 Hydrological study Cost derived from benchmarking for previous hydrological studies. $65,000.00
17 Geotechnical study Cost derived from benchmarking for previous geotechnical studies. $80,000.00
2 Apply for and obtain full Estimates are completed based on the estimated hours required to collate the documents and prepare the submission for § 3.000.00
approval application for full approval. An estimate of 100 hours to review documentation at a rate of $30 per hour. T
0 Procure owner's engineering Owner’s engineering price will be determined based on analogous projects, and the contract price relative to the number of §2.000.000.00
services invested hours. A
Estimates are completed based on the estimated hours required to develop the tender documents. An estimate of 100 hours to
20 1.10.1 | Develop request for proposals ) $3000.00
develop documentation at a rate of $30 per hour.
Estimates are completed based on the estimated hours required to evaluate the tender documents, review the tenders, and
21 | 1.10 1.10.3 | Evaluation of bids select a competent engineering firm. Assuming a team of 5 evaluates the proposals, an estimate of 200 hours to review $6000.00
documentation at a rate of $30 per hour.
Estimates are completed based on the estimated hours required to develop the tender documents. This does not include the
work of the owner’s engineer which is accounted for in the relevant line. Assuming that a team of 10 experts contributes an
22 2.1.1 Develop request for proposals ] ) ) $15,000.00
average of 50 hours each to the development of the RFP and requirements. An estimate of 500 hours to review
documentation at a rate of $30 per hour.
Estimates are completed based on the estimated hours required to evaluate the tender documents, review the tenders, and
select a competent engineering firm. This does not include the work of the owner’s engineer which is accounted for in the
23 2.1.5 | Evaluation of bids ' ‘ . , $10,500.00
relevant line. Assuming a team of 10 evaluates the proposals, utilizing an average of 35 hours. An estimate of 350 hours to
review documentation at a rate of $30 per hour.
Contract EPC price will be determined based on analogous projects, a per MW value calculated, inflation considerations
24 Contract ' ‘ ' . ' $10,867,600.00
included. Assuming that the project EPC cost is $2 USD per kW- an industry average as of 2023.
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WBS Activity

ID

ID

Task Name

Activity Description/Basis of Estimates

Estimations based on research of the typical time taken to negotiate an EPC contract, and the hourly rates of all of the

25 2.2 223 Contract negotiation individuals who would be involved in the process. $9,000.00
Assuming 300 hours go into contract negotiation at a rate of $30.00

o Based on milestone payment schedule, 2% of the contract price is billable upon contract signing. The contractor will base

26 2.2.4 | Contract signing $271,690.00
charges on hours of work performed by the staff.
Based on milestone payment schedule, the design and development phase involves a milestone payment of 5% of the

27 Design and development contract price on completion of 50% of the engineering designs, and an additional 7.5% upon completion of the contract. A $1,358,450.00
total of 12.5% for engineering work.

] Based on milestone payment schedule, a milestone payment of 15% of the contract price on the issuance of a purchase order

28 4.1.1 | Purchase long lead items ) ‘ _ o ‘ $1,630,140.00

for major equipment, including inverters, switchgear and transformers.
Delivery of long lead items on- | Based on milestone payment schedule, a milestone payment of 30% of the contract price on the receipt on site of major
29 4 4.1.2 ‘ _ . o . $3,260,280.00
site equipment, including inverters, switchgear and transformers.

Based on milestone payment schedule, a milestone payment of 10% of the contract price upon mobilization of the contractor

30 | 4.2 4.2.1.2 | Contractor mobilization ‘ ' $1,086,760.00
onto the project site.

. . Based on milestone payment schedule, a milestone payment of 10% of the contract price upon completion of the site clearing

31 | 42.1 | 4.2.1.3 | Site clearing . ' . $1,086,760.00
and preparation works performed by the EPC on the project site.

32 4.2.3.11 | Interconnection construction Cost derived from the cost of a 2MVA transformer, load break switches and line extension costs for two spans, plus VAT. $142,847.25

o Based on the milestone payment schedule, a milestone payment of 10% of the contract price upon the completion of

33 5 53 Hot commissioning ) ‘ o $1,086,760.00
installation and successful commissioning of the plant.
Based on the milestone payment schedule, a milestone payment of 10% of the contract price is held back, and only paid upon

34 6.2 System completion completion of installation, and all punch list items, completion of any handover training and completion of the handover $1,086,760.00
process.

Note: Own Work
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Determining the project budget involves the use of the tools expert judgment and the analysis of data using a variety of methods.

Some of the key methods of data analysis for determining the project budget include reserve analysis and the review of historical

information. Reserve analysis is critical to the formation of a project budget and involves establishing management reserves for

the project. (PMI 2017). Management reserves are reserves established by the project steering committee or project sponsor

which are required if the project budget is exceeded due to the realization of some unforeseen risks. This management reserve

will require permission and justification from the project steering committee or project sponsor before it can be disbursed. The

cost baseline, management reserves and cost contingencies together from the project budget.

4.4.3.1. PROJECT BUDGET

TABLE 17 PROJECT BUDGET

WBS  Activity

Contingency Total Budget

Total Budget

D D Deliverable Total (XCD) (if required) (XCD) (USD)
1.3 Acquire internal approvals $3,150.00 $3,150.00 $1,159.41
1.6 Acquire land $3,010,000.00 | $150,500.00 | $3,160,500.00 $1,163,274.32
1.4.1 Approval in principle $960.00 $960.00 $353.34
1.5 Acquire generation license $10,500.00 $3,150.00 $13,650.00 $5,024.11
Sign power purchase
1.10.3 agreement $57,000.00 $57,000.00 $20,979.79
1.8.1 Grid interconnection study $250,000.00 $250,000.00 $92,016.64
1.8.2 ESIA $90,000.00 $9,000.00 $99,000.00 $36,438.59




WBS  Activity

Contingency Total Budget

Total Budget

D D Deliverable Total (XCD) (if required) (XCD) (USD)
1.8.3 Glint and glare study $100,000.00 $10,000.00 $110,000.00 $40,487.32
1.8.4 Hydrological study $65,000.00 $6,500.00 $71,500.00 $26,316.76
1.8.5 Geotechnical study $80,000.00 $8,000.00 $88,000.00 $32,389.86
1.4.3. Full approval $3,000.00 $3,000.00 $1,104.20
1.9 Procure owner's engineering $9,000.00 $9,000.00 $3,312.60
Owner's engineering $2,000,000.00 $2,000,000.00 $736,133.09
2.1 Recruit EPC $34,500.00 $34,500.00 $12,698.30
2.2.4 Upon signing EPC contract $271,690.00 $13,584.50 $285,274.50 $105,000.00
Submission of 50%
34.1 engineering package in full $543,380.00 $27,169.00 $570,549.00 $210,000.00
3.4.2 Completion of engineering $815,070.00 $40,753.50 $855,823.50 $315,000.00
On order of all major
4.1.1 equipment $1,630,140.00 $81,507.00 $1,711,647.00 $630,000.00
Mobilization of contractor
4.2.2 onto the project site $1,086,760.00 $54,338.00 $1,141,098.00 $420,000.00
Completion of site
4.2.3. preparation works $1,086,760.00 $54,338.00 $1,141,098.00 $420,000.00
4.1.2 | Delivery of major equipment | $3,260,280.00 | $163,014.00 | $3,423,294.00 $1,260,000.00
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Activity Contingency Total Budget Total Budget
Deliverable Total (XCD)
ID (if required) (XCD) (USD)
5.1.3. Hot comissioning $1,086,760.00 $54,338.00 $1,141,098.00 $420,000.00
Holdback/ System
6.1.2 completion $1,086,760.00 $54,338.00 $1,141,098.00 $420,000.00
Totals $16,580,710.00 | $730,530.00 | $17,311,240.00 $6,371,688.32

Note: Own Work

For the 2MW solar farm, no management reserves have been assigned at this stage. The transfer of risk to the EPC contractor

allows for a simplified deliverable-based project budget to be delivered. The budget includes the following contingency amounts

to deal with perceived risks associated with the achievement of some deliverables.
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TABLE 18 CONTINGENCY RATIONALE

Deliverable Contingency Justification
Acquire land 5% The assumption for the project is that the land to be utilized belongs to the Crown. There
may be inflation in the cost of the land by the time execution is in progress, but it is not
expected to be significant due to the land ownership.
Acquire 30%

generation license

There is still a lot of uncertainty with regard to the acquisition of generation licenses and
the revised Electricity Supply Act states that new generation will be competitively bid
upon. Since this project is for the Government of Saint Lucia, it is expected to be approved

and issued a license, however the processes involved may take significantly longer than

anticipated.
10% The estimates used for the feasibility studies are based on similar studies conducted within
the last 3- 5 years. The 10% accounts for the expected increase in technical expert pricing
Feasibility studies within that period, including inflation.
5%

EPC contract

The estimates used for the EPC contract price are based on a 2023 cost estimate in SUSD
per W. The 5% accounts for the expected increase in technical expert pricing within that

period, including inflation. It may be mitigated by falling technology prices.

Note: Own Work
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4.4.3.2.PROJECTED QUARTERLY EXPENDITURES
TABLE 19 PROJECTED EXPENDITURES FOR COST CONTROL

Deliverables

Q1

Totals

Acquire internal

1 $1,159.41 $1,159.41
approvals

$1,163,274.

2 | Acquire land 3 $1,163,274.32

3 | Approval in principle $353.34 $353.34
Acquire generation

4 $5,024.11 $5,024.11
license

5 | Sign PPA $6,993.26 $6,993.26 $6,993.26 $20,979.79
Grid inter-connection

6 $92,016.64 $92,016.64
study

7 | ESIA $18,219.30 | $18,219.30 $36,438.59

8 | Glint and glare $20,243.66 | $20,243.66 $40,487.32

9 | Hydrological study $26,316.76 $26,316.76

10 | Geotechnical study $32,389.86 $32,389.86

11 | Full approval $1,104.20 $1,104.20

12 | Hire owner's engineer $1,656.30 $1,656.30 $3,312.60

13 | Owner's engineer $92,016.64 | $92,016.64 | $92,016.64 | $92,016.64 | $92,016.64 | $92,016.64 | $92,016.64 | $92,016.64 $736,133.09

14 | Recruit EPC $4,232.77 $4,232.77 | $4,232.77 $12,698.30
Upon signing EPC

15 P Snins $105,000.00 $105,000.00
contract

16 | 50% engineering $210,000.00 $210,000.00
Completion of

17 . . $315,000.00 $315,000.00
engineering
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Order of all major
18 $630,000.00 $630,000.00
equipment

19 | Contractor mobilization $420,000.00 $420,000.00
Completion of site

20 $420,000.00 $420,000.00
preparation works
Delivery of major $1,260,000.

21 $1,260,000.00
equipment 00

22 | Hot comissioning $420,000.00 $420,000.00
Holdback/ System

23 $420,000.00 $420,000.00
completion

$1,366,134. $103,242.6 $1,037,016. $1,772,016.
$1,159.41 ARERRZ )1 $52,449.49 - $411,249.40 6 $92,016.64 | $932,016.64 | $92,016.64 - $512,016.64 $6,371,688.33

Note: Own Work
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4.4.4. CONTROL COST

The process of controlling costs is the responsibility of the project manager and by
extension the project team and involves monitoring the project status and completion of
project activities and tasks and deliverables, as well as how much money has been spent on
these activities and adjusting the cost baseline throughout the project life cycle (PMI 2017).
The inputs, tools and techniques and output of the process of controlling project costs are

indicated in the diagram below.

.1 Project managemeant plan .1 Expert judgmant 1 Work performance
= Cost management plan 2 Dats snalysis informetion
* Costbesaline » Ezrned valus analysis 2 Costforacesis
= Performance measurement = Varianca analyzis .3 Change raguests
baseline = Trend analysis A Project management plan
2 Project documents * Hezerva analysis updates
» Lessons learned register 3 To-complete performance = Cost managament plan
2 Project funding requirements indax = Cost basalne
A Work performanca datz 4 Projact managamant = Performance measurament
5 Drganizatonal procass assets mformation system kasshne
AN 4 5 Project documents updatas
= Assumgption log
= Basis of astimates
= Cost astimates
» Lessons learned register
= Rizk ragistar

L -

Figure 23 Overview of the Control Costs Process

Note: Reprinted from A Guide to the Project Management Body of Knowledge (PMBOK®
Guide) Sixth Edition. Project Management Institute (PMI), 2017 Figure 7-10, p. 257
Copyright 2017 by Project Management Institute, Inc.



4.4.4.1. EARNED VALUE ANALYSIS

As mentioned above, earned value analysis is the primary tool used in the control of project costs. In the performance of the analysis, certain indicators need to be calculated.

TABLE 20 OVERVIEW OF EARNED VALUE ANALYSIS INDICATOR- ADAPTED FROM (PMI 2017)

EV Indicator

Abbreyv.

Description

Significance

Equation

Planned value PV The sanctioned budget appropriated for planned activities. The PV indicates the projected value of the planned project work that
will be completed by a specific date in the project life cycle.
Earned value EV The actual value of the work performed by a certain date, expressed in terms | This is the actual value that has been attained by completing the work EV=y Z]]: Zflllecilrt:lzl:i :Ziiz;li
of the budget appropriated for the work. by a certain date. Can be thought of as the sale or salvage value of all
the project work, if the project stopped at the reference point.
Actual cost AC The real costs or expenditure associated with completing an activity. The actual costs expended to date for the project.
Budget at BAC This is the expected sum of all the approved budget figures required to This is the cost baseline, which is compared to actual expenditure for
completion complete the project by the scheduled project end. cost control.
Cost variance Cv This is the difference between actual costs and value earned as a result of the | A project should aim for a CV of 0 or a positive CV. When the CV is CV=EV-AC
project activities. Indicates surplus or deficit. negative, it indicates that costs have been underestimated. A positive
CV means that the project is within budget at that point.
Schedule MY This is the extent to which the project is ahead or behind schedule for A project should aim for a SV of 0 or a positive SV. When the SV is SV=EV-PV
variance completion at a given point in time. negative, it indicates that the project is behind schedule. Positive SV
means that the project is ahead of schedule.
Cost CPI This indicator measures how efficiently the budget is being applied to costs, | When CPI= 1 the project is on budget. If it is more than 1, there are cost | cpj= EV / ac
performance by expressing the earned value relative to actual expenditure. overruns, and if less than 1, the costs have been overplanned.
index
Schedule SPI This indicator measures how efficiently the schedule is being managed by When SPI= 1 the project is on schedule. If it is more than 1, the project | gpj= EV / Py
performance expressing the earned value relative to planned value. is ahead of schedule, and if less than 1, the project is behind of
index schedule.
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Note: Adapted from A Guide to the Project Management Body of Knowledge (PMBOK® Guide) Sixth Edition. Project Management Institute (PMI), 2017 Table 7-1, p. 267. Copyright 2017 by PMI, Inc. Permission not

sought.
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The control cost process has the same inputs as the previous project cost management
processes. These inputs are organizational process assets, the project management plan,
cost baseline and the project funding requirements. Similarly, there are some tools for this
process which are also used in previous processes, like expert judgment and data analysis.
There are data analysis techniques which are unique to the process of controlling project

costs. These include the performance of:

1. Earned value analysis - which considers the correlation between the project
schedule and the costs. It does this by considering the costs that should have been
incurred corresponding to the number and type of deliverables due, and completed
by a reference point in the project schedule,

2. Variance analysis - which uses earned value analysis to compute the schedule and
cost variance at various points on the project timeline.

3. Trend analysis considers various factors of project performance and displays the
parameter data so that it can be analyzed to assess the project's performance. For
example, the budget at completion [BAC] for a project can be estimated until
project completion, based on the cost baseline, actual expenditure, and reevaluation
of risks with cost implications. Comparing the trend line of the budget at completion
to the actual expenditure trend is a great indicator of how the project is progressing
(PMI 2017).

4. Reserve analysis, when performed during the process of controlling costs, is used to
monitor project contingencies and management reserves and determining whether or
not these are still required for project completion or if additional funds need to be
requested (PMI 2017).

5. Finally, the project will utilize S Curve as a tool for cost control. This curve is a
great indication of the planned value of the project over time. Figure 24 below

shows the S curve for the Budget of the 2MW solar farm.
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4.4.4.2. S CURVE

S Curve- Quarters
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Cumutlative Budget Expenditure Forecast

Figure 24 S Curve

Note: Own work
When accompanied by actual values of cost and earned value, these curves can be
superimposed and show clearly how the project is performing at any point compared to the

project plan.

4.5. QUALITY MANAGEMENT PLAN

Project quality management seeks to ensure that the requirements of the project
stakeholders are met through a series of processes which ensure that the organization’s
quality policy and goals are accounted for in the project planning and execution (PMI
2017). The set of processes involved in project quality management address planning for
quality, and then enacting this plan to ensure that quality is well managed and controlled

throughout the project life cycle.
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It consists of three major processes. These processes are:
1. Plan quality management
2. Manage quality
3. Control quality

4.5.1. PLAN QUALITY MANAGEMENT

Planning quality management is a process concerned with setting out the standards and
requirements for quality that will be required to ensure that the project, and all its
deliverables are acceptable to all its stakeholders, and that the project complies with the
applicable standards to which it must conform (PMI 2017). The inputs to the plan quality
management process include all of the project documents and project management plans
and sub plans, as well as any other relevant organizational documentation. The process
employs a series of tools and techniques, including multicriteria decision analysis,
benchmarking and brainstorming, cost benefit analysis, planning for tests and inspections,
and evaluation of the cost of quality. The products of the plan quality management process
are quality metrics and the completed quality management plan. Quality metrics are
quantitative measures defined in the plan quality management process that assist the project
team in keeping track of the quality of deliverables throughout the project life cycle. For
this document section, the quality metrics defined for the success of the 2 MW solar farm
will be defined.

One of the first steps in the quality management plan process is to define the quality

objectives in line with organizational objectives, policies and goals.

4.5.1.1. QUALITY OBJECTIVES

The defined project quality objectives seen as critical for attaining the project quality goals
are stated below:
1. To design construct and build a 2 MW solar farm in the Gros Islet district of Saint
Lucia, which complies with the OECS building code, and the relevant electrical

codes in Saint Lucia.
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. To ensure that at the time of commissioning, the power plant produces a minimum
of 2 MW AC at the point of interconnection to the LUCELEC grid.

To ensure that the construction of the two megawatts solar farm is done in
compliance with the laws and regulations in effect on the island of Saint Lucia,
including the Saint Lucia Electricity Supply Act, the Saint Lucia Labor Code, and
the Physical Planning and Development Act.

To ensure that all project stakeholders fully buy into the construction of the solar
farm, including the surrounding community, the utility and regulator, funding
agencies and government officials.

. To ensure that the project is well resourced with competent, trained and experienced
professionals, who can execute the project successfully while meeting all of the
quality standards.

. To ensure that the project is well managed and that its scope is completed within
budget and schedule.

That the interconnection of this solar farm to the LUCELEC grid is accomplished

without sacrificing grid reliability.
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4.5.1.2. FACTORS AFFECTING QUALITY

There are a few factors affecting quality which need to be considered in the project quality management development. These are listed and explained below.

TABLE 21 FACTORS AFFECTING QUALITY

Factor Definition

1 Project sponsorship | The top management includes the project sponsor and the head(s) of the department(s) through whom the project will be implemented. They have
oversight of any process that requires change management, and so, it is critical that they are not only knowledgeable about all aspects of the project
but buy into it completely. Middle management, and technocrats also need to buy into the project. They will be accountable for acceptance of the

project upon completion of the construction and oversee the day-to-day operation and maintenance of the solar farm.

2 Comprehensive A collaborative, synergistic environment must exist so that the perspectives of all stakeholders are included in the plan and its execution.
stakeholder
engagement

3 Compliance to In the case of the 2 MW solar farm, relevant regulations applicable to the project include the Saint Lucia Electricity Supply Act, (and any
regulations forthcoming updates to the act), the Saint Lucia Labour Code and the Physical Planning and Development Act of 2001.

4 Compliance with | The project needs to comply with the relevant construction standards including IEEE standards, and other relevant construction standards. All

standards and codes | components and parts required for the construction of the solar farm including the panels, inverters, cables, breakers, concrete and materials need

to comply with specifications and quality standards to ensure that the installation produces the intended energy output and quality requirements.

Adherence to these standards is important to ensure the longevity of the installation. The electrical standards also ensure that the integration of the
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Factor Definition

project into the LUCELEC grid is successful and that its purpose of meeting electricity demand in the north of the island is well fulfilled without

disrupting the quality of power supply in the area.

5 Compliance with | In the case of the solar farm, adherence to energy, infrastructure, land use and other relevant policies in effect in Saint Lucia are crucial. The
organizational, or | project also needs to comply with the Government of Saint Lucia’s procurement and other internal policies.
other pertinent

policies

6 Strong project team | A strong project management team is required for this type of project. Solar projects are not novel endeavors and so this project can be run in a
and management | typical waterfall fashion. However, because the required local expertise is limited, owner’s engineering and EPC contractors, along with the local
project team will be in charge of completing the project and managing the associated quality. Together this team should be adequately trained and

skilled to complete the job to the specified expectations and standards.

7 Adequate resources | The project needs to be adequately funded, adequately resourced with the right skilled manpower, materials and equipment to ensure its

satisfactory completion.

8 Documentation Adequate and comprehensive project documentation is required to help the project team keep track of the various elements relating to the quality

management of the project.

Note: Own Work



112

4.5.3. QUALITY CHECKLIST - PRE-COMMISSIONING CHECKLIST

An example of relevant quality documentation is the solar farm commissioning checklist. The purpose of the pre-commissioning checklist is to ensure that the PV modules wiring another hardware are correct for the

project, as well as ensuring that they are adequately installed and connected to facilitate an easier hot commissioning process.

PRE-COMISSIONING CHECKLIST

Date: Project Name:
June 30 2024 IWOW Solar Farm, Gros Izlet, Saint Lucia

Type of project: Construction project

Process groups: Inthiating: planning, executing, monitoring and control

Project start date Commissioning test date: Component of commissioning:

[PBER, ;CJLTT%’;‘L ] [INSERT ACTUAL TEST DATE] Module and module wiring, hardware, inverter
PV MODULE AND WIRING CHECKLIST: MOUNTING HARDWARE:
No dangling wires | |Pass | [ Fail [ ]| Repaired All hardware installed as designed and intended. | | Pass| | Fail[ | Repaired
Satisfactory bend radins [ Pass [ [Fail [ JRepaired All hardware 1s torqued to the rated values. [ | Pass [ | Fail [[] Repaired
Connections mspected D Pass |:| Fail D Eepaired All racking 13 complete and properly secured according to manufacturer’s gmdelines. |:| P35|:| Fa.D Bepaired
No physical damage DPass [] Fail [] Pepaired INVERTER
No debriz on panel surface [ |Pass [ | Fail [ ] Repaired Properly sited according to required clearances from manufacturer. [[] Pass [ | Fail [ ]| Repaired
Ground wire secured | |Pass | | Fail [ | Repaired Terminations are correctly installed as per manufacturer requirements. | | Pass | | Fail [ | Repaired
All connections are tight | |Pass [ ] Fal [ ] Repaired AC and DC terminations are torqued according to manufacturer’s guidelines. [ Pass] | Faill | Repaired
Wirng code comphant |:| Pass |:| Fal |:| Fepamred WVisual mspection for physical damage or discoloration. |:| Pass |:| Fail |:| Bepaired
Pecord serial number | [Pass | | Fail [ | Repaired Check for loose connections. | |Pass | | Fail [ | Repaired
Strings are adequately marked [ |Pass [ | Fail [ ] Repaired Check for correct polarity. [ ]Pass [ ] Fail [ ] Repaired
Check for adequate ventilation. | [Pass | | Fall [ | Repaired

Figure 25 Quality Checklist Precomissioning Checklist

Note: Adapted from Commissioning Checklist V6.0.xls by Heatspring, 2012. Copyright 2012 by Heatspring.
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4.5.1.3. QUALITY METRICS AND ACCOUNTABILITY

One of the outputs of the quality management plan is the production of quality metrics related to the quality management objectives. These metrics will then be carried over to the subsequent manage quality and control

quality processes.

TABLE 22 QUALITY METRICS, OBJECTIVES AND ACCOUNTABILITY

Quality Objective

Metric Definition

Expected Outcome/Results

Measurement

Frequency

Responsible

1. To design construct and build a 2 MW solar farm | Compliance with codes The compliance engineer will be appointed There will be total compliance Review to occur | Compliance
in the Gros Islet district of Saint Lucia, that who will do regular checks on project with the construction and every month Engineer
complies to the OECS building code, and the activities and materials to ensure compliance | electrical codes in effect in Saint
relevant electrical codes in Saint Lucia. with the relevant codes. Lucia.
2. To ensure that at the time of commissioning, the Power output at metering point of | Power output from the solar farm measured | A reported power export to the Hourly during Project manager
power plant produces a minimum of 2 MW AC at | interconnection in megawatts (MW) grid of at least 2 MW peak. hot
the point of interconnection to the LUCELEC grid. commissioning
3. To ensure that the construction of the two Compliance with regulations A legal officer will be appointed who will do | There will be total compliance Review to occur | Legal officer
megawatts solar farm is done in compliance with regular checks on project documents and with all relevant legislation in every month
the laws and regulations in effect on the island of activities as required and consult the effect in Saint Lucia.
Saint Lucia including the Saint Lucia Electricity technical and human resource experts on the
Supply Act, the Saint Lucia Labor Code, and the project to ensure compliance with the
Physical Planning and Development act. relevant legislation.
4. To ensure that all project stakeholders fully buy Stakeholder engagement survey A stakeholder engagement survey will be The project team will be aware of | The survey will Communications
into the construction of the solar farm, including score prepared and carried out by the how supportive of the project the | be conducted at | officer
the surrounding community, the utility and communications officer on the project team. | stakeholders are and review and | least every
regulator, funding agencies and government This survey will indicate how engaged and continuously improve the quarter, or when
officials. supportive the various stakeholders are of the | communications plan to ensure required.
project. that all stakeholders are on board.




Quality Objective

Metric

Metric Definition

Expected Outcome/Results

Measurement

Frequency
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Responsible

To ensure that the project is well resourced with Performance reviews The project will use performance reviews The project will be resourced by | 1.Part of Project manager,
competent, trained and experienced professionals, before hiring to ensure quality and ongoing competent professionals who will | recruitment. supervisors
who are capable of taking the project to reviews will be used to promptly address continue to work efficiently to 2.Weekly during
completion successfully while meeting all of the deviations and maintain progress. ensure that the project is the project.
quality standards. completed to expectations.
To ensure that the project is well managed and that | Schedule performance index This is the ratio between the earned value The project will be accomplished | Weekly Project team
its scope is completed within budget and schedule, | (SPI) and the planned value of the project at any on schedule.

point.

Cost performance index (CPI) This is the ratio between the earned value The project will not exceed its Weekly Project team
and the actual cost of the project at any point. | budget.
This will keep track of all the costs Non-critical change requests will | Weekly Project team

Cost of change requests

associated with the various approved change

requests for the project.

be kept to a minimum.

The interconnection of this solar farm to the
LUCELEC grid is accomplished without

sacrificing grid reliability,

Percentage of hot commissioning
test certificates signed off on by
owner’s engineer and LUCELEC

Hot commissioning requires completion of
various tests and documents, approved by the

utility before project handover. Metric track

The solar farm will be
successfully interconnected to the

grid after fulfilling pre-

The evaluation
will be

completed during

Project manager

representative. number of test certificates signed off by interconnection criteria. the hot
utility. commissioning
process.
To ensure that all materials and components, Compliance with project As part of the EPC contract RFP Full compliance with project 1.Before Project
especially the major items like transformers, solar | specifications specifications for project equipment are specifications. equipment orders | engineers

panels and inverters are of a high quality and fit

for the intended function.

defined. These specifications are also
reflected in the final EPC contract signed and
compliance with them will be a requirement

for ordering equipment and materials.

are sent out for
procurement.
2. When the

equipment and




Quality Objective

Metric

Metric Definition

Expected Outcome/Results

Measurement

Frequency

materials are

received on-site.
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Responsible

9. To ensure that prior to completion of the project, Percentage of training program A training program designed as part of the Operations and maintenance staff | This metric will | Project manager,
the relevant maintenance and operation personnel, | completed bidding process by the EPC contractor will of the relevant agencies will be be conducted at | human resource
both from the electrical department of the ministry be carried out with the relevant stakeholder well-equipped to monitor, the end of the officer
of infrastructure, and from LUCELEC are personnel. The percentage completion of this | operate, and maintain the solar project before the
adequately trained in the operation and training program will be measured to ensure | farm after the EPC contractor has | final 10%
maintenance of the solar farm and its auxiliaries that there's sufficient transfer of knowledge. | handed over the project. holdback
and components, so that these activities can be payment is issued
handed over and well maintained throughout its to the EPC
operational life cycle. contractor.

10. To ensure that the highest standards of Number of accidents and injury A health and safety officer will be assigned | There will be no accidents and Safety Occupational
occupational health and safety are adhered to on incidents recorded during the to the project. This officer will be incidents associated with the evaluations will | health and safety
the project site during the project construction project life cycle as a result of responsible for recording safety incidents construction of the solar farm. be done every officer

phase,

project activities.

occurring related to that project. I'm
investigating these incidents and will keep a
record of the number of incidents, leading
the team and performing root cause analysis

to ensure that there is no reoccurrence.

day, and this
metric will be
reported weekly
and as is

necessary.

Note: Own Work
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To ensure that all materials and components, especially the major items like transformers,
solar panels and inverters, are of a high quality and are suitable for the intended function.
To ensure that prior to completion of the project, the relevant maintenance and operation
personnel, both from the electrical department of the ministry of infrastructure, and from
LUCELEC are adequately trained in the operation and maintenance of the solar farm and
its auxiliaries and components, so that these activities can be handed over and well-
maintained throughout its operational life cycle.

To ensure that the highest standards of occupational health and safety are adhered to on the

project site during the project construction phase.

4.5.2. MANAGE QUALITY

In the manage quality process, the quality management plan is actioned out to make the
best attempt at meeting the quality objectives and metrics specified during the quality
planning process (PMI 2017). It aims to identify activities and processes that are not as
effective as intended with the goal of improving upon these to mitigate against quality
defects. The tools involved in managing quality include many data analysis tools, decision
making tools and data visualization tools required for really analyzing and deciding on the
approach to identify problems. It results in the generation of change requests —which start
off the change control process, as well as subsequent updates to the various plan elements.
Managing quality and controlling quality are very closely aligned and correlated processes
and the change requests from the manage quality process filter into and are addressed in the

control quality process.

4.5.3. CONTROL QUALITY

Controlling quality is the process of monitoring the results of quality management
activities, and documenting the results so that a review of these results can be performed,
and the project planned activities can be improved upon for the future (PMI 2017).

The process uses the quality documents, the project management plan, metrics, approved
change requests, and deliverables as inputs. The team and stakeholders will then gather

relevant data using checklists, and other similar tools, analyze that data using tools like root
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cause analysis, or testing protocols, and may display result in charts and other diagrams

which encourage further analysis. The outputs of the process are updates to the project

management quality plan, and the update of project documents.

4.5.3.1. QUALITY DOCUMENTS

Various quality documents will be utilized in the process of managing project quality.

Some of these documents are derived from local and international standards which have

been previously mentioned and instruct the various electrical and foundation components

and materials. The applicable standards are stated in the quality documents table. These

quality documents also include the various checklists utilized for commissioning, and

various site tests and checklists, also displayed in TABLE 23.
TABLE 23 QUALITY DOCUMENTS

Category Quality Documents and Standards

Pre-approved

Solar panels, inverters, racking, transformers, DC cables,

supplier list pyranometers, foundations, and security system
Quality e [EEE 1547 National standard for interconnecting distributed with
standards electric power system

SLNS/BS 7671: 2000 requirements for electrical installations. IET
wiring regulations, 18" Edition

BS EN 62116: Utility-interconnected photovoltaic inverters. Test
procedure of islanding prevention measures.

BS EN 62446-1 (or current edition) - Grid connected photovoltaic
systems - Minimum requirements for system documentation,
commissioning tests and inspection before handover.

BS EN 50521, Connectors for photovoltaic systems. Safety
requirements and tests.

BS EN 62305, Lightning protection
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Category Quality Documents and Standards

e BS EN 62271-200: High-voltage switchgear and control gear — Part
200
e ACI 318-05 - Building code requirements for reinforced concrete
e ACI 301 - Specifications for structural concrete
Checklist and | ¢  Cold commissioning checklist
templates e Hot commissioning checklist
Quality e Site inspection and test records, site acceptance form
Records e Non-conformance reports for service outages or failures, change
control documents
Periodic e  Weekly progress reports, compliance reports
reports e Contractor and team performance monitoring reports
Applicable e Saint Lucia Labour Code
legislation e Saint Lucia Electricity Supply Act, Saint Lucia Physical
Development Act

Note: Own Work

Finally, some of the applicable quality documents include pre-approval for equipment

manufacturers, for example: For solar panels, the approved manufacturers will be (in no

particular order):

1. Astronergy

JA Solar

A

Qcells

Trina Solar

Jinko solar

Canadian Solar

The applicable quality documents are displayed in TABLE 23. If the EPC contractor would

like to utilize a different manufacturer, then the proposed manufacturer must be indicated
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with sufficient time for review by the project team and owner’s engineer. This submission
must be accompanied by a performance record for the manufacturer equipment, customer

reviews and contacts, as well as justification for not using the pre-approved contractors.

4.5.3.2. CONTINUOUS IMPROVEMENT

Continuous improvement will be one of the themes of managing quality. A plan, do, check,
act (PDCA) system of continuous improvement will be implemented and championed by
the project manager to ensure that there is culture of observation, feedback, and seeking out
ways of improving. While most of the project quality actions are preventive, there will still
be a need for continuous improvement. This will be especially important for the

implementation of the commissioning checklists.

—-—
Plan Do

| |

Act Check
s

Figure 26 Plan Do Check Act Cycle
Note: Adapted from PDCA Cycle by American Society of Quality, n.d. Copyright 2024 by

American Society of Quality.

If any commissioning criteria are not achieved at the point of testing, the EPC contractor
and team will have to amend, supplement, or take whatever action is necessary to ensure

that these acceptance criteria for power export and power quality are achieved.
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TABLE 24 PLAN DO CHECK ACT FRAMEWORK

Plan Do Check Act
Define the approach to | Perform the Observe the results | If there are any
quality which aligns plan, of the executed expectations not
with the quality completing all | plan, and the achieved, or deviations
objectives, with metrics | aspects as metric data. observed, make the
where applicable. intended. Compare the required adjustments,
Define specific results to the chart the way forward to
activities, expected expected results of | make any required
outcomes and the quality plan. improvements.
document all of these.

Note: Own work

4.6. RESOURCE MANAGEMENT PLAN

Project resource management is the group of processes involved in identifying, procuring,
and managing the resources required for project completion (PMI 2017). Having a robust
plan concerning project resources will assist in the seamless execution of the project and
help in aligning project deadlines and critical path items with the required resources that are

enabling requirements for project execution.

4.6.1. PLAN RESOURCE MANAGEMENT

Planning resources management involves planning the means of estimating, procuring,
managing, and using project resources (PMI 2017). The two relevant types of applicable
resources are human resources and physical resources. These include labor, equipment,
tools, et cetera which may be required for the job. The planning of resources is done at the
beginning of the project and reviewed throughout the project as deemed necessary. The

process considers the various aspects, components and sub plans of the project and seeks to
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address the resource requirements. Project inputs include the various project plans and sub
plans, including the project requirements, project scope management plan, stakeholder
register and other appropriate project documents. The applicable tools include expert
judgment, data representation tools, and meetings. The outputs include the elements of a
resource management plan, including various specific documents like the resource

breakdown structure, and the RACI diagram.

4.6.1.1.RESOURCE BREAKDOWN STRUCTURE

The resource breakdown structure is an illustration of the human, material and other
physical resources required for the project completion, broken down into broad

classification groups, like equipment, materials, et cetera (PMI 2017).

2 MW Solar Farm
|

Materials

PV Syst (PV

Design)

Human Resources

Electrical
Cables

o]
Fiber Optic

Earthwork Site Project
L equipment Office
— Il Electrical Meeting Cables
Rooms

Distribution analysis

software
Testers

2 Junction
Project -
B s M ocad
- - g Racking Security
== Pile Driver Bl Software
Silicone

== Meters i Gel

Finance
Officer

CommunicationO
fficer

& Racking

Pyranometer

= PV Modules

- Managers

B Administrative
Assistants

¥ Surveyor]

§ cContractors.

Figure 27 Resource Breakdown Structure

Note: Own Work
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It is akin to a work breakdown structure in that each lower level indicates an increased level
of detail of the resources. A resource breakdown structure for the 2MW solar project is
indicated below. Its broad categories are human resources, equipment, facilities, materials

and software.

4.6.1.2. RACI FRAMEWORK

The RACI framework is a type of responsibility assignment matrix. These matrices are
visualizations of assignments of duties, authority, roles, and responsibilities to various
project team members for clarity (PMI 2017). The RACI framework, for a particular project
deliverable, defines who is responsible, accountable, who should be informed and who
should be consulted. The meanings of the responsible, accountable, consult, and inform
designations are further expounded below.

Meaning Description
The responsible person is typically senior, or in management and is
answerable to a higher authority, for example, to the Board on behalf
of the deliverable.
This person holds the person executing the deliverable accountable for

delivery and would typically perform some kind of approval.

The accountable person is responsible for performing the task, directly

performing it, or ensuring that it is satisfactorily performed.

Persons who need to be consulted for a particular project activity
include those who are required to provide special expertise and
information that will be necessary for completing the project. These
people are not responsible for accomplishing a project activity or
deliverable, but the information they provide will be critical to its

completion.

Persons who need to be informed for a particular activity or task
typically involve senior decision makers, managers or all other

personnel who may be affected by a change or the execution of a task.
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These might be people who may provide some resistance to the
activity in the future, or persons who may be required to champion

change in the future. They are not directly responsible for the activity
or task.

Figure 28 RACI Definitions

Note: Own Work

To perform the RACI evaluation, all the different project resources must first be identified

so that how they fit into the RACI framework can be clarified and defined.

TABLE 25 RACI FRAMEWORK

WBS Activity

Stakeholders
1)) 1)) '

A C

WBS Deliverable

1.3 Acquire internal approvals PS PM K PSC, CO, T,
Eng, FO AA
1.6 Acquire land PS PM K PSC, CO,
Eng, FO AA
1.4.1 Approval in principle PM K Eng AA PSC
Tech
1.5 Acquire generation license PS PM K | LO, Eng, CO
PSC
1.10.3 Sign power purchase PS PS LO, Eng, CO
agreement PSC
1.8.1 Grid interconnection study U U PS, PM PSC
KT
1.8.2 ESIA PM K Eng CO, PS PSC
1.8.3 Glint and glare study PM K Eng CO, PS PSC
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WBS Activity Stakeholders
WBS Deliverable
1)) 1)) A C
1.8.4 Hydrological study PM K Eng CO, PS PSC
1.8.5 Geotechnical study PM K Eng CO,PS, T | PSC
1.4.3. Full approval PS PM K Eng PSC, T
1.9 Procure owner's PS PM K FO PSC
engineering
Owner's engineering PS PM K Eng PSC, T
2.1 Recruit EPC PM K Eng AA,
LO,FO
224 Upon signing EPC PM K Eng LO FO,PS
contract C
34.1 Submission of 50% PM K Eng FO PSC
engineering package in full
3.4.2 Completion of engineering | PM K Eng FO PSC
4.1.1 On order of all major PM K Eng FO PSC
equipment

4.2.2 Mobilization of contractor | PM K Eng FO, T PSC

onto the project site

4.2.3. Completion of site PM K Eng FO, T PSC
preparation works
4.1.2 Delivery of major PM K Eng FO, T PSC
equipment
5.1.3. Hot comissioning PM K Eng FO, T PSC
6.1.2 Holdback/ System PS PM K FO, T PSC,
completion CO

Note: Own Work
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The project resources involved in project deliverables throughout the project life cycle are
listed below with their appropriate acronyms identified for conciseness.

e Project Steering Committee (PSC)

e Project Sponsor (PS)

e Project Manager- Konfyans (PM K)

e Project Manager- EPC Contractor (PM EPC)

e Owner’s Engineer (OE)

e Engineers (Eng)

e Legal Officer (LO)

e Technicians (T)

e Administrative Assistant (AA)

e EPC Contractor (EPC C)

e Subcontractors (SubC)

¢ Finance Office (FO)

e Regulator (R)

e Utility (U)

e Communications Officer (CO)
The project resources listed above are placed into their respective RACI framework

columns according to their different required levels of engagement and accountability.

4.6.2. ESTIMATE ACTIVITY RESOURCES

Estimating activity resources is a process within the resource management process group
which involves determining the type and quantities of all the resources required to complete
the project (PMI 2017). The resources used will fall into the broad categories used in the
RACI framework, namely facilities, materials, equipment and human resources. This
process of RACI analysis is performed periodically throughout the project life cycle. The
identification of additional resource requirements triggers an update of the resource
management plan. The inputs to the estimate activity resources process include project and

organizational documentation. The tools and techniques include expert judgment, the
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various types of estimating previously utilized in cost estimation, data analysis as well as
meetings and other forms of human engagement, for the purpose of data collection. The
outputs of the estimate activity resource process include a list of resource requirements,
basis of estimates for the project and the resource breakdown structure. The roles and
responsibilities list in Section 4.2.7 consists of the estimated roles required for the project

completion.

4.6.3. ACQUIRE RESOURCES

The process of acquiring resources involves the procurement of human resources,
equipment, facilities and other materials required to complete the project (PMI 2017). It
involves finding the right persons and equipment for the appropriate job and is performed
as required by various project team members throughout the project life cycle.

The human resource acquisition portion of the acquire resources process will be expounded
below with the intention of resourcing the project with the best talent to meet the project
expectations. The project manager is responsible for placing the requests for appointments
to the project.

TABLE 26 PROJECT RESOURCE ACQUISITION

Project Acquisition Method

Resource

1 Project manager | The project manager is externally hired by request for
proposal and was successful among many contractors who

bid to perform Owner’s engineering services for the project.

2 Owner’s engineer | The owner’s engineer is externally hired by request for
proposal and was successful among many bidders who vied

to perform owner’s engineering services for the project.

3 EPC contractor EPC Contractor was sourced through the government

procurement process and the Central Tenders Board

4 Project engineers | Project engineers are seconded from various departments of

the Government of Saint Lucia. Where the expertise does
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Project Acquisition Method

Resource

not lie in-house, the required engineers are sourced through

the Public Service Commission.

5 Finance officer The project finance officer is an accountant seconded from
the most appropriate department of government based on

resource constraints at the time.

6 Legal officer The project legal officer will be a registered lawyer in Saint

Lucia representing the ministry of legal affairs.

7 Communications | The communications officer will be the communications
officer liaison from the division of energy within the Ministry of
infrastructure. The officer will conduct this role in addition

to their existing role.

8 Technicians The project technicians will be obtained from a variety of
sources depending on the task they are required to conduct.
The majority will be subcontracted by the EPC contractor
for electrical and civil works, however electrical technicians
from the Government of Saint Lucia electrical department

will perform Clerk of works functions, assisting the project

manager and monitoring the project's progress.

Note: Own Work

4.6.3.1.RECRUITMENT AND TALENT MANAGEMENT

For all of these project positions, with the exception of the EPC contractor, the project
manager will work with the Human Resources Department of the Ministry of the Public
Service. All employment requests will be provided to the public service commission,
including job descriptions, grade ranges, and length of employment contract. Specific
requirements for the project including the level of relevant technical and project experience,

will also be specified by the project manager. The commission will then prepare the job
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vacancies to be shared publicly, regionally or internationally based on the specifications of
the project manager. When applications are received, the project manager, project sponsor
and senior officials within the Ministry of Infrastructure will form the majority of the
interview panel and selection process. The final decision on appointment must be approved
by the project manager, sponsor and the Permanent Secretary in the Ministry of
Infrastructure. If a team member leaves the team, and needs to be replaced, the same

process will be followed.

4.6.4. DEVELOP TEAM

The process of team development involves considering the skills and competencies of the
project team members, planning and executing means for improving these competencies to
facilitate team growth and the improvement of project performance probability (PMI 2017).
The development of the team will involve the input of all the project management plans and
subplans as these will define what is required for the project and what the project team will
be required to complete and facilitate. The tools and techniques required for this process
include virtual tools like Microsoft Teams and Zoom for virtual training, cross training by
collocation, interpersonal and team skills like conflict management, negotiation and team
building, recognition and awards to incentivize positive behavior and interpersonal
activities like meetings to facilitate communication that fosters a healthy project
environment (PMI 2017). The outputs of the development team process include, among
other items, performance assessments, an update to the project and resource management
plans.

Several strategies for developing teams will be employed and these will be subsequently

listed.
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TABLE 27 TEAM DEVELOPMENT STRATEGIES

No. | Team Development Description

Strategy

1 Regular Regular performance reviews will be conducted for all
performance reviews | project team members to ensure that any negative behaviors
that are observed are quickly dealt with, and team members
can improve long before the behavior can have a major
impact on the project. If the team member has consistent
negative performance reviews, the contingency plan for that

resource would need to be put into action.

2 Cross training Cross training involves assigning project team members to

similar projects to gain applicable, transferable project

experience.
3 Rewards and Rewards and recognition will be used to incentivize the
recognition achievement of project milestones, goals and team member

specific subgoals in order to keep the team motivated.

4 Team engagement Team engagement activities will be conducted at regular
activities intervals and once major milestones have been
accomplished by the team as part of the reward and
recognition strategy. These will also double up as team

building exercises.

5 Mentoring and on- Mentoring and training for junior team members will also
the-job training be part of the team development strategy. Where applicable,
senior team members will be assigned a junior team
member to “show them the ropes” until that team member
is deemed competent at performing their tasks
autonomously or have a sufficient overall understanding of

the project and project context.

Note: Own Work
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4.6.4.1. REWARDS AND RECOGNITION

A critical part of team development mentioned in the team development strategy is the

utilization of rewards and recognition to incentivize desired behavior and encourage

employees to continue to strive to achieve personal, organizational and project goals. The

processes associated with selecting awardees can be formal or informal, and the awards

themselves can be tangible or intangible, but they need to be tailored to the individual or

team. Recognition also needs to correspond to the behavior(s) being encouraged and needs

to communicate to the employee or team that they are a valuable part of the team and
organizational effort (PMI 2017).
TABLE 28 PROJECT REWARD AND RECOGNITION METHODS

Rewards and

Description

Recognition

Verbal praise

This form of recognition involves public acknowledgement of an
employee’s successes and contributions during team meetings or any

other public forum.

Written praise

This form of recognition involves writing letters or other written
communications such as emails, noting the employee’s extraordinary
performance or contribution and documenting it to project and
organizational files to keep on record. This may also be accompanied

by a token in the form of a gift or an award.

Team If a particular team, for example the team of contractors or
recognition subcontractors performs well and meets or exceeds a project
milestone, team awards may be provided, for example a group lunch
or dinner, or cinema tickets. These should also contribute to team
building, which should have increased positive effects on the project.
Project When a project milestone is achieved successfully, one approach to
milestone rewards involves organizing a celebratory social activity where the
achievement team can celebrate the success together.
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Rewards and Description

Recognition

Increased If applicable during the project, star performers may be recognized by
Responsibility | being given opportunities to undertake additional paid responsibilities
when additional manhours are required, and a resourcing decision has
to be made. Additional responsibilities placed on employees should

always be accompanied by an increase in compensation for fairness.

Time off If the project team performs so efficiently that the project progresses
ahead of schedule, team members may be awarded with increased paid

time off not exceeding what the project can handle without being

disadvantaged or compromised.

Note: Own Work

4.6.5. MANAGE TEAM

Managing the team is the process of monitoring the performance of each team member,
identifying gaps in that performance and providing appropriate feedback to the team
member, resolving conflicts arising among team members, and just generally dealing with
the interpersonal aspects of the project and removing barriers which might hinder the
project from performing optimally (PMI 2017). Like the previous resource management
processes, the inputs are the resource management plan, as well as the other project
management plans and sub plans. The tools involved in managing the team include
interpersonal skills like conflict management, emotional intelligence and leadership. The
outputs from the process include adjustments to the project management and resource
management plans, change requests as applicable and updates to project documents, for

example, the issue logs, performance assessments and lessons learned registers.
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4.7. COMMUNICATIONS MANAGEMENT PLAN

Project communication management is a critical group of processes in the field of project
management because communication is the thread that ties customers to vendors, leaders to
their teams, and connects all project stakeholders together, either directly or indirectly.
When the information requirements from an individual stakeholder, or group of
stakeholders are known, the team can plan for its effective, multidirectional transfer. This
facilitates mutual understanding among stakeholders, as is required. The 2MW Solar Farm
Project is one of the first of its kind in Saint Lucia, and definitely the first of its kind for the
Government of Saint Lucia and will therefore trigger changes in roles and processes. Some
of the new roles and processes required would involve maintenance management of the
solar farm, management of the NURC generation license and the interconnection agreement
with LUCELEC. This means that change and communication management need to be well
integrated.

The potential for misunderstandings and conflict may be high, as the teams and contractors
become acquainted with these roles, processes, and personalities. This potential for conflict
is exacerbated by the diverse group of stakeholders involved in the project. The
stakeholders for the 2MW Solar Farm Project include private citizens, engineers, local
businesses, lawyers, civil servants, activists, lobby groups, and politicians. These groups of
individuals all see the project from unique perspectives and may therefore have opposing
reasons and motivations for becoming involved in the project. Therefore, the

communication strategy must be effective for the project to be successful.

RELEVANT ELEMENTS OF COMMUNICATION

Communication can be written, verbal, or nonverbal —through body language and gestures.
It may also be formal or informal depending on the required context and message to be

sent. Various mediums may be used, for example social media, television, or newspapers,
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but the right form of communication should be used for the right stakeholder and to

communicate the appropriate message.

TABLE 29 COMMUNICATION MANAGEMENT ELEMENTS

Element Description

Grammar and | Utilizing correct and consistent grammar and spelling is crucial to

spelling effective written communication.

Conciseness | When communication occurs, the message needs to be articulated
without being excessively wordy.

Coherence Ideas need to be communicated logically, flowing in a manner that
facilitates easy understanding of the relevant concepts.

Clarity of The intention or purpose behind the communication always needs to be

purpose clear to the receiver of the message. It is also critical that their needs
and interests are taken into account when designing the message.

Note: Own Work

There are three main processes involved in project communication management, namely:

1. Plan communications management

2. Manage communication

3. Monitor communication

4.7.1. PLAN COMMUNICATIONS MANAGEMENT

Plan communication management is the process of designing the communication strategy

and plan for all project communications based on stakeholder analysis, stakeholder

requirements, project requirements and assessment of the requirements of the project

environment (PMI 2017).

All project documents are inputs to the plan communications management process because

there is some aspect of the project within those documents that will need to be

communicated. Useful tools and techniques required for planning project communications

include communication technologies like Microsoft Office Suite, communication models,

interpersonal skills like assessments of communication styles, and cultural and political
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assessments and meetings to facilitate the plan development (PMI 2017). The main output
of the process is a communications management plan, and updates to the other project
management plans and documents. The communications management plan will be directly
dependent on the project stakeholders, as they will be the individuals and organizations
with whom the project team will need to regularly and clearly communicate. The following
aspects of communication will be defined:
a. A communication matrix specifying the applicable audience, communication
method, data transfer methods or tools used, frequency of communication,
and the team member responsible for that communication.

b. The communication escalation process.

4.7.2. MANAGE COMMUNICATION

Managing communications is a process that involves ensuring that project communication
occurs efficiently and effectively (PMI 2017). It involves systems for managing the
information, by collecting, distributing, and storing it well, so that it can be both efficiently
used and retrieved later. The inputs to the manage communication process include the
resource, communications and stakeholder management plans, as well as project documents
like the change and issue logs, the lessons learned register, and any quality and risk reports
emanating from the quality and risk management plans.

The tools and techniques required for the management of communications include
communication technologies, a project management information system (PMIS) for storing
project data and interpersonal and team skills like active listening conflict management,
meeting management and presentations. The outputs of the process of managing project
communications include updates to the project plans, updates of project documents like the
logs and registers and updates to organizational process assets.

The communications matrix in Section 4.7.2.1 details some of the strategies for
communication management in the forms of the various project meetings, and reports that
will be utilized throughout the project to facilitate effective communication within the

project team, among projects stakeholders, and with the general public of Saint Lucia.
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4.7.2.1.COMMUNICATION MATRIX

TABLE 30 COMMUNICATION MATRIX

Communication Purpose of Communication Audience Communication Data transfer methods Frequency Responsible
Type Method
MEETINGS
Project kick-off | -Establish project goals and objectives. Project team, PSC Meetings (face to face) Meeting room, Once Project
meetings -Clarify and align stakeholder objectives. Microsoft PowerPoint manager
-Introduce all major project stakeholders present at the start of the project
including steering committee and project team.
- Give a high-level overview of the project plan schedules and milestones.
Project team -Give updates on project progress. Project team Meetings (face to face or | Meeting room, Weekly Project
meetings -Plan for troubleshooting of any problems arising with the project. virtual) Microsoft Teams, Zoom, manager
-Knowledge sharing. Microsoft PowerPoint
Project team Give updates on project progress: Project team, owner’s | Meetings (virtual) Microsoft Teams, Zoom, | Every Project
meetings -Plan for troubleshooting of any problems arising with the project. engineer Microsoft PowerPoint other week | manager
inclusive of -Knowledge sharing.
owner’s -Review of design documents.
engineer
Project steering | - Receive updates on project status. PM, PSC Meetings (face to face or | Meeting room, Monthly Project
committee -Plan for troubleshooting of any escalated problems with the project. virtual) Microsoft Teams, Zoom, sponsor
meetings -Risk mitigation. Microsoft PowerPoint
Meeting with -Presentation of request for full approval. DCA, PM, project Meetings (face to face) Meeting room, Once Project
DCA team, energy unit Microsoft PowerPoint, manager
reports
Contract - Finalize the terms of the EPC contract. PM, project team, legal | Meetings (face to face) Meeting room, As Project
negotiation officer, EPC contractor, Microsoft PowerPoint, required sponsor
meetings EPC contractor lawyer reports
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No. Communication Purpose of Communication Audience Communication Data transfer methods Frequency Responsible
Type Method

7 Project team -Define and clarify project requirements. EPC contractor, project | Meetings (face to face) or | Meeting room, Weekly, Project
meetings with -Give updates on project progress during the construction phase. team on-site Microsoft PowerPoint, and as manager
EPC contractor | -Resolve any contract disputes. reports required

-Discuss proposed and approved change orders.

7 Generation -Discuss the terms of the generation license. Regulator, project team | Meetings (face to face) Meeting room, Once, or as | Project
license -Clarify any issues or misunderstandings between the regulator and project Microsoft Power Point, | required manager
application team concerning the application for generation license. reports
meeting

8 Power purchase | -Determine the PPA price. PM, project team, legal | Meetings (face to face) Meeting room, Weekly, as | Project
agreement -Determine the sharing of interconnection costs. officer, utility, utility Microsoft PowerPoint, required manager
negotiation - Finalize legal document for power purchase agreement. lawyer reports till PPA is
meetings signed.

REPORTS

engagement

meetings

-Communicate how the project will benefit or affect the community.

-Respond to resident concerns and address grievances.

media, regulator,

utility, project team

Microsoft PowerPoint,
reports, handouts,

pamphlets.

as required

9 Project status -Present the most recent project updates. PM, project team, Physical document or E-mail or courier Monthly Project
reports -Report on key performance indicators. energy unit, electronic (PDF) manager
- Next steps in the project process. government document
stakeholders, utility
10 | Technical -Provide updates and requirements for technical design after technical PM, project team, Physical document or E-mail or courier As Project team
reports activity completion, for example after completion of the grid interconnection | engineers, energy unit, | electronic (PDF) required
study, or geotechnical study. utility, consultants document
11 | Community -Apprise the community of the project plans and intentions. Nearby residents, Meetings (face to face) Meeting room, Twice, or | Project team

Note: Own Work
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4.7.3. MONITOR COMMUNICATION

Monitoring communications is the process of ensuring that the project communications
plan is effectively executed by ensuring that the information requirements of the project
stakeholders are met (PMI 2017). The inputs to the monitor communications process are
the same as those for the manage communications process. The tools and techniques for
this process include a PMIS, data representation tools like the stakeholder engagement
assessment matrix defined in the stakeholder management plan, as well as interpersonal and
team skills like observations and conversations which are useful for monitoring the effect
of the communications plan. The outputs of the monitor communications process include
work performance information data, change requests, updates to the project management
plan, other process inputs and the applicable project document logs and registers.

It is evident that the project’s stakeholder management plan and the communications
management plan must work hand-in-hand for project success.

One of the common objectives of all of the project processes related to monitoring
(including monitoring communications, risk, or project scope), is to identify issues, or
potential change requests that may affect the project. In some cases, these issues may need
to be escalated above the level of the project team or project manager. Therefore, a
communications escalation process is required to ensure that all team members can
adequately discriminate between types of change requests based on their criticality. This
process also ensures that issues arising are dealt with in a consistent manner, and at the

appropriate level of authority.

4.7.3.1.COMMUNICATION ESCALATION PROCESS- A RISK BASED
APPROACH

The communication escalation process defines how to address matters arising from the
project which cannot be settled at the level of the project team. These will typically be
project risks, which threaten the project’s success. Escalation processes are also common
for situations where there is conflict or some sort of dispute to be resolved, or where some

kind of change is required. A documented, accepted, and management approved process
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provides a structure which corresponds to authority levels that anyone in the project should

be aware of, and able to utilize. The project manager is the primary person responsible for

execution of the communication escalation process. However, the process should be known

to all team members, so that if there is a grievance against, or failure on the part of the

project manager, the first step of the escalation process to the project sponsor is understood

and enacted.

—

Project

B - I
Team Manager

Project
Sponsor

Steering

Co e Management

Figure 29 Communication Escalation Line of Action

Note: Own Work

The means for identification of what change aspects of the project need to be escalated will

be based on the risk management framework.

Risk

Description

Category

If the risk occurs, project

success will be threatened. All

mitigation efforts are crucial.

Point of Escalation

These issues must be escalated to the

management team.

If the risk occurs, the project

will be significantly impacted.

These issues must be escalated to the

project steering committee.

Moderate | If the risk occurs, the impact on

the project will be moderate.

These issues must be escalated to the

project sponsor.

If the risk occurs, the project
will most likely still be

successful with relative ease.

The project manager should be notified
and confirm that the risk is low. If this

confirmation occurs, further escalation is
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Risk Point of Escalation
Description

Category
not required, however the team can
include it in the reporting at the
discretion of the project manager so that

all stakeholders are aware.

Figure 30 Communication Escalation Process- A Risk-based Approach.

Note: Own Work.

In the risk management framework, risks are designated as extreme, high, moderate, and
low based on their potential impact on project success. This is computed by calculating the
product of the likelihood and probability scores associated with the project risk in question.
These scores are subjective and qualitative, so the discretion of the project team and project
manager are paramount in escalating issues properly, effectively and in a timely manner.
Discretion from the project manager and team will also be required in determining the
urgency of escalation and the means of escalation. For example, there may be two
situations requiring escalation, both evaluated as high risk based on the probability impact
matrix in Section 4.8.3.2.

However, one situation may have a potentially critical impact, but may be evaluated as
having an unlikely probability of occurrence, and the other may be almost certain, but may
be evaluated as having a minor impact on the project. It would be in the best interest of the
project team to take immediate escalation action on the former, for example an emergency
meeting of the project steering committee or management. Depending on how minor the

potential impact of the second issue is, it may be resolved at the project team level.
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4.8. RISK MANAGEMENT PLAN

Planning risk management consists of the processes and procedures associated with
foreseen and unforeseen events affecting the project. The risk management plan processes
involve identifying these events, analyzing them, planning an appropriate response
followed by the implementation of that response plan. Thereafter, the risk management plan
defines how to monitor the plan’s efficacy (PMI 2017). The risk management plan has
implications for all parts of the project and the project manager must always beware of the
environment and potential threats and opportunities that could influence project success.
The project manager and team must use the risk management plan and its closely associated

cost and change management plans to increase the likelihood of project success.

4.8.1. PLAN RISK MANAGEMENT

The plan risk management process is concerned with identifying the means by which
projects risks, and the various activities related to these project risks will be handled by the
project. The risk management plan will include all the elements of the project management
plan, as well as other corporate documents like the stakeholder register as is indicated in

Figure 31.

Plan Risk Management

Outputs
-1 Projsct chartar 1 Expert judgment 1 Rizk managamant plan
2 Project mznagamant plan 2 Diata analysis

= Al comgponents + Stakeholder analy=s
3 Project documants 3 Meetings
= Stakeholdar register
4 Enterprise enviranmental
factors
5 Organizational process assats
i

Figure 31 Overview of the Plan Risk Management Process

Note: Reprinted from A Guide to the Project Management Body of Knowledge (PMBOK®
Guide) Sixth Edition. Project Management Institute (PMI), 2017 Figure 11-2, p. 401
Copyright 2017 by Project Management Institute, Inc.



141

The main tools involved in planning risk management include expert opinion and
judgement, and data analysis. For example, in a tropical context like Saint Lucia, there is
always the probability of the disruption of a project by a tropical storm during the hurricane
season. Planning to accommodate this risk requires expert judgement for effective decision
making. Fundamental to proper risk management plan development is a high-level
understanding of the risk appetite and risk strategy of the implementing organization. This
influences the exposure to risk that an organization is willing to take on, which guides the
mitigation strategies available for implementation. For example, a more conservative
organization constructing a solar farm will choose to construct that farm to category 5
hurricane standards. Whereas a more risk tolerant organization may choose the cheaper
capital cost option of construction to Category 4 or 3 standards and mitigate by paying a

higher insurance premium.

4.8.2. IDENTIFY RISK

The process of risk identification determines and names the risks the project is exposed to
and documents the source of the risk, its characteristics and how it impacts the entire
project (PMI 2017).

The inputs to the risk identification plan include the project management plan, project
requirements, project assumptions, and the project estimates made accompanied by the

basis for those estimates.



Identify Risks

1 Projact menagamant plan
» Bequirements managament
alan
= Schadula mansgement plan
= [Cost managamant plan
» Quzlity management plan
» Resource menagamant plan
= Hick managament plan
* Scopa baszalne
= Schedula basskne
» Caost baseline
2 Projact documanis
= Assumpton log
= Lozt gstimatas
= Duration estimates
= lszua log
» Lessons learnad register
= Bequiremenis
documentation
» Besource reguirements
= Stakeholder register
3 Agresmants
4 Procurement documantatian
5 Enterprise environmental
factors

S

1 Expert judgment
2 Data gathering
= Bramstorming
= Checklizts
= |mtEpnews
3 Deta anabysis
+ Root cau=e analysis

= Aszsumption snd constraint

anabysiz
= SWOT analysis
» Documant analysis

A [ntarparsonal and taam =kills

= Facilitabon
5 Prompt ksts
B Meeting=
.

& Drganizational process assats
g

A Bisk reqister

2 Risk report

3 Project documeants updates
= Assumption log
= [s5ua fag
» Lazsons laarnad ragistar
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Figure 32 Overview of the Identify Risk Process

Note: Reprinted from A Guide to the Project Management Body of Knowledge (PMBOK®
Guide) Sixth Edition. Project Management Institute (PMI), 2017 Figure 11-6, p. 409
Copyright 2017 by Project Management Institute, Inc.

The tools involved in risk identification include expert judgement, data analysis tools like
root cause analysis for identifying the true cause of a risk, and interpersonal tools like
interviews, meetings and discussions which facilitate a team approach and more

comprehensive risk identification from various perspectives of expertise.



0. Gros Islet Solar Farm Project

1. Technical

3. Environmental or

Social

4. Project
Management

5. Stakeholder

1.1. Subpar 2.1. Extreme
Performance of weather or
technology climate event
1.2. Reduced 2.2. Economic

plant availability

Downturn

3.1 Environmental
effect of
deforestation for
constructionof the
farm

— delivery of

1.3. Higher than
usual ambient
temperature

2.3. Supply chain
issues

3.2. Lack of
decomissioning
plan

1.4. Improvements
in solar technology

1.5. Inaccuracy
of technical
investigation

1.6. Inaccuracy

of Business case
assumptions

2.4, Policy and
regulatory
requirements
delay

6. Quality

7. Financial

4.1. Delay in the

equipment

5.1.No
community Buy
in

6.1. Material
Defects

4.2, Competing
priorities of
Project team and
resources

5.2. Inflated
—| Stakeholder
expectations

6.2.Workmanship
defects

4.3. Equipment
manufacturer
bankruptcy /
financial difficulty

4.4. EPC
Contractor
bankruptcy /
financial difficulty

5.3. Hands off
approach from
key stakeholders

— abide by the

6.3 Inadequate
Quality Control

6.4. Failure of the
contractor to

required
standards

7.1. Contractors
making Late
payments to

subcontractors

7.2. Cost
Overruns

7.3. Funding

—  Shortages/

Budget Cuts

7.4, Cost
Underestimation

Figure 33 Risk Breakdown Structure — Depicts and lists the risks associated to seven risk categories associated with the project.

Note: Own Work
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The risk identification process produces a risk register as its primary output. It also triggers
the update of some project documents like the project budget- for the addition of risk
related contingency reserves, the assumption logs after assumptions are tested for validity
and the lessons learned as the project progresses and the qualitative evaluation of the risks
are reflected upon. Much like a work breakdown structure (or WBS), the risk breakdown
structure (RBS) provides a framework for categorizing and ranking the risks associated
with any given project, making it easier for project management teams to plan for and
mitigate the impacts of those risks effectively. Within the Gros Islet Solar Farm Project, the
project manager and sponsor must account for risks that may arise and consider risks
occurring in the following broad risk categories: technical, external, environmental and
social, project management, stakeholder, quality and financial. Figure 33 depicts the risk
factors under each category listed. The RBS allows the team to visualize the risks involved
with a given project in an ordered manner while helping PMs assign resources more

appropriately, and plan for the positive or negative impacts of the identified risks.

4.8.3. PERFORM QUALITATIVE RISK ANALYSIS

The process of performing qualitative risk analysis involves the consideration of the risks
developed in the risk identification process, and prioritizing these risks using a defined
system which considers the probability of occurrence of the risk and the impact that the risk

will have on the project (PMI 2017).
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Perform Qualitative Risk Analysis

.1 Project management plan .1 Expert judgment .1 Project documents updates
= Risk management plan .2 Data gathering + Assumption log

.2 Project documents * Interviews + Issue log
* Assumption log .3 Data analysis + Risk register
= Risk register + Risk data quality + Risk report
* Stakeholder register assessment

.3 Enterprise environmental * Risk probability and impact
factors assessment

4 Organizational process assets + Assessment of other risk

parameters

4 Interpersonal and team skills
» Facilitation

.5 Risk categorization

.6 Data representation
+ Probability and impact

matrix
+ Hierarchical charts
.7 Meetings

Figure 34 Giving an overview of the Perform Qualitative Risk Analysis Process

Note: Reprinted from A Guide to the Project Management Body of Knowledge (PMBOK®
Guide) Sixth Edition. Project Management Institute (PMI), 2017 Figure 11-8, p. 419
Copyright 2017 by Project Management Institute, Inc.

Performing qualitative risk analysis is a key part of the risk management process group as it
seeks to identify the most critical risks, so that action plans can be developed to address
these risks with priority.

The inputs to the perform qualitative risk analysis process include all the elements of the
project management plan, risk management plan, general organization, and project
documents, including the risk register, list of assumptions, and stakeholder register.

There are many tools and techniques involved in this process as well. The tools and
techniques that are pertinent to the Gros Islet Solar Farm Project are: Interpersonal tools,
which involve discussing the risks and analyzing them in teams to get a variety of expert
opinions, risk categorization which involves placing the risks into larger categories so that

similar risks can be analyzed together, and the risk probability and impact assessments.

4.8.3.1. PROBABILITY AND IMPACT SCALES

Once all potential risks have been identified and categorized, the next step is to prioritize

them to effectively allocate resources and contingencies for risk mitigation. The Project



146

Management Institute (PMI) recommends employing a risk-scoring technique that
considers probability (P) and impact (I) for risk analysis. This method involves specific
formulas and rankings outlined in the provided key. The criteria for defining the probability

and impact for any particular risk are defined below.

Parameter Probability (P)

3= Medium-
Probability 2= Low

low

description robabilit
probability P Y

Probability 80%<p< (60% <p (40% <p=< 20% <p< 0% <p<

% range 100%) <80%) 60%) 40%) 20%)

Impact (I)

Impact

Moderate
description

Impact value

Figure 35 Giving an overview of the Probability and Impact Scales

Note: Adapted from A Guide to the Project Management Body of Knowledge (PMBOK®
Guide) Sixth Edition. Project Management Institute (PMI), 2017 Figure 11-1, p. 407
Copyright 2017 by Project Management Institute, Inc.

Probability is defined in terms of ranges representative of the likelihood of the occurrence
of an event, which is expressed in percentages. If the team perceives that a risk is very
likely or has a very high probability, a probability score between 80 and 100% will be
assigned. Alternatively, if a risk is very unlikely to occur, or may occur for example once in
a lifetime, a score of five representative of a percentage probability between 0 and 20% will
be assigned. An event's impact is expressed on a qualitative scale ranging from an event
identified to have negligible impact on the project to one with the potential for a

catastrophic impact on the project. In the case of both probability and impact, scores from 1
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to 5 are assigned, corresponding to the level of probability or impact, with the aim of

simplifying the process of calculating the overall risk score.

4.8.3.2.PROBABILITY-IMPACT MATRIX

After examining each risk, a risk score is calculated by multiplying the impact (I) rating by
the probability (P). These risk scores are displayed in what is called a probability - impact
matrix. Typically, these matrices display the risk score and an associated indication color

relevant to the event's overall risk level.

PROBABILITY

Almost
Possible Unlikely

Certain

Moderate
5
Moderate
4

)\l Catastrophic

Critical

Moderate

6
Moderat | Moderate
eb6 4

Moderate | Moderate
Figure 36 Probability-impact matrix Risk Scores — Adapted from (Gulsum 2018)

Moderate

Negligible

Note: Adapted from Good risk assessment practice in hospitals by Gulsum Kaya, 2018, figure
4.1, p 71. Copyright 2018 by Gulsum Kaya.

Assigning an indication color provides additional information to the reader, for instance, red

is generally associated with an urgent situation, while there is a tendency for green to be
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associated with a positive, or non-urgent situation. Therefore, based on the colors used, the
reader will be able to infer how high or low a risk is. Red and green correspond to extreme

and low risks respectively, while the orange and yellow transition between the red and green

indicate high and moderate risks respectively.

Risk Category  Color Description

Extreme If the risk occurs, project success will be threatened. All

mitigation efforts are crucial.

High If the risk occurs, the project will be significantly impacted.

Moderate If the risk occurs, the impact on the project will be

moderate.

If the risk occurs, it is likely that the project will still be

successful with relative ease.

Figure 37 Risk Category Key

Note: Own Work

Using this scale, all the risks from the project will be listed and ranked. Each will be

assigned a score from 1 to 25, indicating their severity of the overall project risk.

4.8.4. PERFORM QUANTITATIVE RISK ANALYSIS

Performing quantitative risk analysis puts figures to the risks identified, whether these are
cost figures, or other forms of appropriate scoring. This is important to establish the true
risk exposure of the project and assists in setting proper contingencies in managing and
controlling the risks (PMI 2017). For the purposes of the solar farm project, quantitative
risk analysis was not deemed necessary, since the qualitative analysis previously performed

was deemed sufficient given the project stage.
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4.8.5. PLAN RISK RESPONSES

Planning risk response considers the risks in order of priority and determines the way
forward for addressing the risks appropriately based on the budget and the ranking of the
risk (PMI 2017). It is important to note here that risk management is not only concerned
with addressing project threats, but also taking advantage of project opportunities, both of
which result in minimizing project exposure (PMI 2017).

TABLE 31 RISK RESPONSES FOR THREATS (PMI 2017)

STRATEGY DESCRIPTION CONTEXT

Applies when the

o decision required is out
The risk is addressed at the management
of the control of or
Escalate level. Escalation is done by the project
beyond the authority of
team. ‘
the project team or

manager.

Where the threat is well

Complete elimination of the threat. This
may involve changing the plan or
location. For example, if a rare bird is
threatened by the solar farm project, the
team may decide to pursue a different

project location.

understood and can be
completely eliminated by
team actions. Or where
the threat is serious
enough to warrant the
cost associated with

avoidance.

This involves moving the threat risk to a
third party. For example, insurance, or

Transfer ) ) )

subcontracting with guarantees in place.

Risk transfer typically comes at a cost

This applies where the
budget can support risk

transfer.

The impact of the risk is reduced by the

Mitigate

actions of the team. For example,

Mitigation of the impact

can be utilized where it is
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STRATEGY DESCRIPTION CONTEXT
redundancy may be designed into a not possible to reduce the
system, or a prototype may be developed | probability of the risk.
to ensure that defects can be addressed

without affecting system integrity.

Applies commonly to

The threat is acknowledged, but no low priority risks, or
significant action is taken to mitigate. where there is very little
control.

Note: Own work using data from A Guide to the Project Management Body of Knowledge
(PMBOK® Guide) Sixth Edition. Project Management Institute (PMI), 2017 Section
11.5.2.7, p. 445-446. Copyright 2017 by PMI, Inc. Permission not sought.

No opportunities were identified in the first risk identification process, and so TABLE 31
shows the mitigation strategies applicable to the identified project threats in Section 4.8.2.
The strategies for risk response are dependent on what type of risk is being addressed: a
threat or an opportunity. For threats, the options for risk responses are: Escalate, avoid,
transfer, mitigate, or accept. For opportunities, the options for risk responses are: escalate,
exploit, share, enhance, or accept.
A project of this scale has never been undertaken by the Government of Saint Lucia before,
so there will be associated risks. An overview of the main risk response strategies in place
to help manage risks and ensure a successful project is listed below, followed by a more
comprehensive risk register.
Konfyans has been hired as the experienced owner’s engineering firm with experience with
solar and battery farms, and was hired to:

i. Help develop robust specifications for the project.

il. Conduct power system studies that will model how the solar farm interacts with the

balance of the grid.
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iii.  Assist with the development of an engineering procurement and construction
contract (EPC).
iv. Assist in the procurement of the EPC contractor.

v. Assist with overseeing quality control activities from procurement to construction.

The risk matrix in Section 4.8.5.1 has the first full risk register for the project, and includes
some qualitative evaluation of the risks, specification of the strategies identified for
addressing the risks, and ownership of the risks. The register is a working document of the

project and should be periodically updated and edited as the project environment changes.



4.8.5.1. RISK REGISTER

The main strategy for risk management here is the decision to carry out the project as an EPC project. The benefits of this strategy are listed below.

Secondly, an experienced, qualified, and cash-secure EPC contractor will be hired to design the project, procure project materials and construct the project.

1.

plant. This transfers most of the project risk from GOSL and Konfyans to the EPC contractor who will be liable for project delays, quality issues and non-conformance to project contract guarantees.

ii.

TABLE 32 gives an overview of all the project risks and mitigation strategies.

TABLE 32 RISK REGISTER

Potential Effect

Key Risk

Indicators

Likelihood FS Severity SS

Estimated
Risk

Mitigation/ Strategy (Contingency

or Preventive Action)

Risk

Control

Strategy

The fixed price contract will therefore mean a more inflated price inclusive of EPC contractor contingencies to account for the delay and ensure that the project is delivered on time.

Risk
Taker
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A turnkey, fixed-price contract will be utilized; the contractor and employer will agree on a price, and the contractor will be responsible for procurement of all equipment, site preparation, and construction of the

than anticipated

revenue, increase in

payback period.

availability, mean

time to failure.

competent. Require a
troubleshooting manual including

common failures. Provide ongoing

Under
Lower kWh Ensure the right components are
performance of
production than procured, ensure that the Owner's
technology Lower MW output Manufactur
anticipated or . . engineer reviews all procured
1 (technical issues during acceptance Rare High Moderate . Transfer | ers, EPC EPC Moderate
modeled, loss of ) equipment. Ensure reasonable
limit nameplate ) ) testing. ) ) contractor
revenue, increase in warranties are provided on
capacity
payback period. equipment.
production)
Employ a robust maintenance plan
Lower kWh Compliance to the before handover. Ensure
Reduced plant production than planned comprehensive staff training. Include
availability due to anticipated or maintenance . . a maintenance contract for the first | Transfer/ EPC
Unlikely Minor Moderate . _ _ - GOSL Moderate
more breakdowns modeled, loss of program, plant operation years until the team is mitigate | contractor
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Risk
Key Risk Estimated Mitigation/ Strategy (Contingency Risk
Potential Effect Likelihood FS Severity SS Control
Indicators Risk or Preventive Action) Taker
Strategy
training. Ensure equipment
warrantees are in place.
Higher than usual Solar cell
Decrease in solar _ ‘ Procure the most efficient and cost-
ambient ‘ operation Possible Moderate Moderate _ Accept GOSL GOSL Moderate
efficiency. effective solar cells on the market.
temperature temperature.
Solar costs decrease
or efficiency '
) ) Competent owner's engineer who
improves notably Market price of . ‘ ‘ '
Improvements in . will monitor market prices until Accept/ EPC
after procurement solar, panel Possible Very low Low 3 o - Konfyans | Moderate
solar technology ) ] signing of contract to ensure mitigate | contractor
contracts are signed efficiency. ) )
consistency with market value.
but before
manufacturing
Inaccuracy in Accurate prediction of variables is
business case Projected vs limited. Yearly average estimates GOSL/
assumptions, solar actual tracking of should be reliable. Use the best data
Inaccurate model o _ GOSL/ Konfyans
resource solar irradiation, Unlikely Moderate Moderate | 6 sources and most accurate data Accept o Moderate
results. _ _ Konfyans | engineering
prediction, kWh demand, oil (fuel) collection process. Update the
team
demand forecasts, prices. analysis periodically using current
oil market prices. data before the project begins.
Partial or total
) Storm category
Extreme weather equipment damage
‘ path and forecasts, ) ‘
events: Sustained due to impact of ‘ _ ' Ensure compliance to construction Share/ EPC,
. . actual damage to Possible High High 12 . - GOSL Moderate
hurricane force airborne debris. . standards, insurance of the plant. mitigate GOSL
. infrastructure, loss
winds Lower unit .
. of production.
production than




Potential Effect

anticipated or
modeled, possible

complete loss of

Key Risk

Indicators

Likelihood FS Severity SS

Estimated
Risk

Mitigation/ Strategy (Contingency

or Preventive Action)

Risk
Control

Strategy
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production.
Damage to
Structural
infrastructure
Possible loss of integrity of the Ensure compliance to construction
because of . ‘ ‘ _ ' ) Share/ EPC,
7 production due to plant foundations, | Possible High High 12 standards, ESIA, insurance of the - GOSL Moderate
extreme weather ) o mitigate GOSL
equipment damage. indicators from plant.
event: Rain/
hydrology report.
flooding
Lower unit
production than Weather reports EPC
8 Ash accumulation anticipated or visibility, lower Unlikely Moderate Moderate | 6 Regular maintenance schedule. Accept GOSI: GOSL Low
modeled, loss of MW output.
revenue.
Damage of Structural ) . )
Extreme weather . _ . . . Ensure compliance with construction | Share/ EPC,
9 installation, integrity of the Rare High Moderate | 4 GOSL Moderate
event: Earthquake ‘ standards, insurance of the plant. mitigate GOSL
structural damage. | plant foundations.
due Extreme Damage of Structural ) . )
. _ . . . Ensure compliance with construction | Share/ EPC,
10 weather event: installation, integrity of the Rare High Moderate | 4 ) o GOSL Moderate
‘ standards, insurance of the plant. mitigate GOSL
Earthquake to structural damage. | plant foundations.
Loss of market for | Inflation, political ) ‘
_ - _ Risk must be accepted, GOSL will
Economic the power production | stability, prices of . ) S Konfyans, .
11 _ . . Unlikely High Moderate | 8 | have to take a Go/NO GO decision if | Accept GOSL High
downturn from project, high competitors, land GOSL

inflation rates

prices locally, %

this risk materializes.




Potential Effect

increase costs past

budget reserves (cost

Key Risk

Indicators

budget on track,

actual vs planned

Likelihood FS Severity SS

Estimated
Risk

Mitigation/ Strategy (Contingency

or Preventive Action)

Risk
Control

Strategy

Risk
Taker
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overruns). Project expenditure.
business case no
longer viable.
Days behind Consider special shipping
) schedule (for the arrangements with freight forwarders
Project delays due to ‘ ‘ o '
Supply chain ' ‘ delivery of _ ) or contracting shipping space in
12 delays in the delivery ‘ ‘ Unlikely High Moderate | 8 Transfer EPC EPC Moderate
issues . . equipment), media advance. The EPC contractor can
of project equipment. . . . .
on supply chain consider engaging a supply chain
issues globally. consultant if necessary.
) Manage the regulator and utility
Project delays due to . .
Policy or ) among the highest-ranking
unclear or changing | Number of days . Very .
13 regulatory ) . Possible . Extreme | 15 [ stakeholders and regularly liaise to Accept Konfyans GOSL Moderate
policy or regulatory behind. High _ ' o
requirement delay ‘ clarify requirements for auctioning
requirements. ‘ ‘ ‘
the project and interconnection.
Damage or Change in
disruption of the protected species
Severe ' ‘ Conduct ESIA and follow the
surrounding habitat, . .
environmental S recommendations, tree-planting
biodiversity, hydrology, or . -
14 risk due to . . Possible Moderate Moderate | 9 efforts to mitigate the effect of Transfer EPC Konfyans Low
sensitive areas vegetation, of

construction of

solar farm

affected, significant
removal of forest

Cover.

Gros-Islet.
Stakeholder
feedback, ESIA.

deforestation, restore property to its

original state as much as is possible.




Potential Effect

Stakeholder

Key Risk

Indicators

Possible 3

Likelihood FS Severity SS

Moderate

Estimated

Risk

Moderate 9

Mitigation/ Strategy (Contingency

or Preventive Action)

Conduct sustainability assessment,

Risk

Control

Strategy

Accept

EPC

Konfyans
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Low

Lack of Improper disposal of
decommissioning panels after useful acceptance score, include decommissioning procedure
15 plan life is completed, ESIA assessment. and implement recommendations.
with effects on
community.
Turnkey project transfers the risk to
the main contractor. Ensure the
contract contains completion
' guarantees, and quality measures and '
Delay in the ‘ Days behind . ‘ EPC project
Project delays, cost ‘ penalties for non-compliance. EPC
16 delivery of schedule, schedule | Possible Moderate Moderate ' Transfer manager Low
overruns. ) Contingency funds. Owner's contractor
equipment compliance. . ‘ ‘ o (PM)
engineer's expertise will assist in
managing the project schedule. Hire
reputable EPC contractors for the
project.
) Assign core project team sufficient
Competing Project delays, Resource ' ‘ o
) o project resourcing planning time. EPC
priorities of missed knowledge availability, ‘ o ' o Accept/
17 ' Possible Moderate Moderate Maintain consistent communication - contractor, PM Low
project team and | transfer and quality schedule . . ) mitigate
N . with management concerning project Konyans
resources check opportunities. compliance. )
resourcing.
o Supplier o
Equipment Delay in delivery of . Selection criteria in the procurement
. . profitability, . .
manufacturer project equipment, ) ) plan to include the financial strength EPC/
18 ) solvency, Unlikely High Moderate ) Transfer | MSD Low
bankruptcy / recruitment of a new . of the manufacturing company and insurance
operational _
financial difficulty manufacturer. ) any parent companies.
efficiency.




Potential Effect

Project failure,

Key Risk

Indicators

Estimated
Likelihood FS Severity SS

Risk

Mitigation/ Strategy (Contingency

or Preventive Action)

Risk
Control

Strategy
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Contractor
unable to meet . . S
EPC Contractor . financial Selection criteria to include the
requirements and _ Very ‘ Accept/ EPC/
19 bankruptcy / statement Unlikely . Moderate | 10 financial strength of the EPC - _ GOSL Moderate
guarantees. _ High . mitigate | insurance
financial difficulty i operational company and any parent companies.
Recruitment of a new .
efficiency.
EPC contractor.
If the Gros- Islet
community does not
accept the project,
community members Conduct ESIA and follow the
No community could disrupt the Stakeholder recommendations. Engage the Accept/ | Konfyans/ | Konfyans/
20 . . Possible Moderate Moderate | 9 . - - Low
buy-in project progress with | acceptance score. community from the beginning and | mitigate GOSL GOSL
resistance activities. address their concerns.
The DCA may not
issue project
approvals.
If stakeholders’ Implement stakeholder management
expectations of are plan effectively. Ensure effective
Inflated ) )
unreasonable and not Stakeholder . requirement collection. Ensure that Accept/ Konfyans/
21 stakeholder Unlikely Moderate Moderate | 6 - Konfyans Low
managed, the acceptance score. stakeholders understand the mitigate GOSL
expectations ) o
completed project implications of the change
may not be accepted. management process.
Hands-off Could result in Ensure that all stakeholders are on
o Stakeholder . . . Accept/ | Konfyans/ | Konfyans/
22 approach from delayed decision- Possible High Extreme | 16 | board as early as possible. Execute - Moderate
acceptance score. mitigate GOSL GOSL

key stakeholders

making, lack of

strategic communication. Ensure that




Potential Effect

ownership of the
project, delays in

funding provision,
slow resolution of
issues and general

project delays.

Key Risk

Indicators

Likelihood FS Severity SS

Estimated
Risk

Mitigation/ Strategy (Contingency

or Preventive Action)

there are effective project sponsors

in all organizations.

Risk
Control

Strategy
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Inferior materials

Defects, premature

Quality

failures, Failure to . . . For major equipment, specify a list Accept/
24 used for ) asessment, Defect | Possible High High 12 ) i o EPC EPC Moderate
meet generation of approved, quality suppliers. mitigate
construction ) count.
requirements.
Defects, premature ‘ Hire an experienced EPC contractor,
. : Quality : L
Workmanship failures, Failure to . . . establish approval criteria for Accept/
25 ) asessment, Defect | Possible High High 12 ) o EPC EPC Moderate
defects meet generation subcontractors so that workmanship | mitigate
count.
requirements. is up to standard.
Establish a robust quality
Defects, premature ) management plan and ensure it is
. : Quality : :
Inadequate failures, Failure to ‘ _ ' accomplished. Assign an Accept/ Konfyans
26 ‘ asessment, Defect | Possible High High 12 ' ‘ - Konfyans Moderate
quality control meet generation experienced clerk of works/ quality | mitigate PM
count.
requirements. controller for monitoring project
progress and workmanship.
Failure of the Significant technical Ensure that the contract contains
) Acceptance test ) ]
contractor to issues to be resolved, ‘ standard non-compliance penalties.
records, ongoing . Very . . S EPC Konfyans
27 abide by the cost overruns, subpar Unlikely . High 10 Qualified Owner's engineering Transfer Moderate
) performance test High contractor PM
required construction, breach personnel should oversee
results. '
standards of contract. construction. Perform necessary
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Risk
Key Risk Estimated Mitigation/ Strategy (Contingency
Potential Effect Likelihood FS Severity SS RS Control

Indicators Risk or Preventive Action)

Strategy

testing early, to minimize project
schedule disruptions.
Contractors Hire a financially stable EPC
Subcontractor not ‘
making late . . ‘ Schedule . contractor. Use the milestone
28 paid on time, project . Possible 3 | Moderate [ 3 | Moderate | 9 ) o Transfer EPC EPCPM | Moderate
payments to del compliance. payment schedule to incentivize the
clays. . . .
subcontractors timely execution of deliverables
Equipment Delay in delivery of | Company retained Selection criteria in the procurement
manufacturer project equipment, earnings, profits, ) ) plan to include the financial strength
29 ) ) Unlikely 2 High 4 | Moderate | 8 ) Transfer EPC GOSL Low
bankruptcy / recruitment of a new operational of the manufacturing company and
financial difficulty manufacturer. efficiency. any parent companies.
Inflation.
Competitor
Apparent cost o ) )
pricing, Local Hire a competent owner's engineer..
Cost overruns, but actually ‘ _ ) . ' ‘ Konfyans,
30 ) land prices, % Unlikely 2 High 4 | Moderate | 8 | Ensure that a bid bond is required of | Transfer Konfyans | Moderate
underestimation under budgeting of ‘ EPC
. budget on track, the bidders.
the project.
actual vs planned
expenditure.

Note: Own Work
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4.8.6. IMPLEMENT RISK RESPONSES

This process involves taking the actions specified in the risk response plan and ensuring
that the defined responses are executed, so that the anticipated post implementation results
can be achieved (PMI 2017). This process requires continuous monitoring of project risks,

to ensure that strategies planned are still relevant in the face of environmental.

Implement Risk Responses

.1 Project management plan .1 Expert judgment .1 Change requests
« Risk management plan .2 Interpersonal and team skills .2 Project documents updates
.2 Project documents * Influencing * Issue log
+ Lessons learned register .3 Project management * Lessons learned register
* Risk register information system * Projectteam assignments
* Risk report * Risk register

.3 Organizational process assets * Risk report
/ o

Figure 38 Overview of the Implement Risk Response Process

Note: Reprinted from A Guide to the Project Management Body of Knowledge (PMBOK®
Guide) Sixth Edition. Project Management Institute (PMI), 2017 Figure 11-19, p. 449
Copyright 2017 by Project Management Institute, Inc.

Implementing the risk responses planned consists primarily of coordinating with the
responsible agencies and individuals to get the actions completed, and therefore mainly
requires soft, interpersonal skills like influencing and effective communication, as well as a
system for documenting the actions taken and their efficacy for updating project

documentation.

4.8.6. MONITOR RISK

Monitoring risk is carried out throughout the project life cycle and keeps a tab on the results
of the risk response efforts. This process is pivotal in evaluating the efficacy of the chosen
risk responses (PMI 2017). Performing this process early and often can help to identify

gaps in the risk responses, paving the way for these responses to be re-evaluated, and for
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the monitoring process to begin again. This process can facilitate much learning and scope
for improvement of risk responses as well as increased understanding of the project

environment and its actors.

4.9. PROCUREMENT MANAGEMENT PLAN

Project procurement management entails the processes required to attain the materials,
equipment and services required to complete the project (PMI 2017). Many processes are
required to ensure that procurement follows organizational policy, and many agreements
underpin the procurement management processes. Some of these include supply contracts
for materials or service, quotations, purchase orders, and requests for proposals. In the case
of the Gros Islet 2 MW solar farm, procurement needs to conform to the Public
Procurement Manual and Public Procurement Regulations of the Government of Saint
Lucia. There are three main processes that form part of the procurement management plan.
These are:

1. Plan procurement management

2. Conduct procurements

3. Control procurements

4.9.1. PLAN PROCUREMENT MANAGEMENT

Planning procurement management involves making decisions about the procurement
strategy based on procurement policy and documenting these plans (PMI 2017). A
significant part of this procurement planning is selecting suitable suppliers of the various
project resources, and determining when, and how to acquire the resources. The inputs for
this process include all the project plans and subplans, the resource requirements, resource
management plan, and organizational process assets like the Government procurement
guidelines. Tools associated with this process include expert judgement, market research,
make-or-buy decisions, and analysis of suppliers and meetings to facilitate the

conversations required to implement all of these tools. The outputs of this process include
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updates to the project plans and other documents, the procurement strategy, and

procurement decisions.

4.9.1.1. APPROACH TO PROCUREMENT

Project procurement will be the responsibility of the project manager, who will collaborate
with the Division of Energy as the lead ministry and the accountant generals’ department
for payments to perform the project procurements. The primary procurement product type
for the solar farm project is the procurement of service contracts: namely the hiring of the
EPC contractor and owner’s engineer. Material procurement is also a part of the plan,
however, the procurement of materials, tools and equipment for construction is the
responsibility of the EPC contractor. The project team will also procure supplies for the
operation of the project office on a much smaller scale.

Procurement of the owner’s engineer and EPC contractor is conducted through open
competition in line with the Government Procurement Manual and policy. As much as
possible, project procurement will also be conducted in line with the project budget to
maintain proper fiscal management and cash flows.

The selection of contractors will be done with a scoring criterion which considers both cost
and technical components. The selection process should aim to achieve the “best value”

considering the 12 principles guiding procurement (Government of Saint Lucia, 2021).

4.9.1.2. GUIDING PRINCIPLES FOR PROCUREMENT
TABLE 33 GUIDING PRINCIPLES FOR PROCUREMENT

No. Principle Description ‘
1 Transparency | The procurement processes will be carried out with clarity and
openness.

2 Accountability | Procurement personnel will be held responsible for risks and

expenditure.

3 Competitive Procurement should be done through a competitive process

process unless justification can be provided for doing otherwise.
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No. Principle Description ‘
4 Consistency Procuring departments should generally follow the same
practices.
5 Effectiveness | Procurement should be in line with the government’s financial,

regulatory, and socio-economic goals.

6 Efficiency Procurement should be cost-effective.

7 Sustainability | Minimizing environmental and social impacts should be given

significant consideration in the procurement process.

8 Fair dealing All bidders must be equitably treated. Information should be

confidential as required.

9 Integrity No corruption and collusion amongst tenderers should occur.
Persons involved in procurement should abide by the strictest

professional standards.

10 Informed Accurate, comprehensive, and current data should be used to
decision-making | justify all decisions made, and these decisions should be
continuously evaluated for accuracy, alignment, and

attainability.

11 Legality Procurement must be conducted in line with all applicable

legislation.

12 | Responsiveness | Procurement should be performed so that the needs and

expectations of the target community being served are met.

Note: Own work using data from Public Procurement Manual, Government of Saint Lucia,

2021 Section 3, p. 5. Copyright 2021 by Government of Saint Lucia.

4.9.1.3.CONTRACT TYPE

The contract type will be a fixed price and turnkey contract. Since the project is a solar farm,
and construction of solar farms, as well as the risks associated are well understood, a fixed
price contract is seen as the best option for the project. Through such a contract, risk is

manageable, if an experienced EPC contractor is selected. Most of the pre-feasibility testing
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and studies performed also form part of derisking the project and will inform the technical
project risks. Thereafter, these risks can be mitigated through the technical design process.
Depending on the pertinent environmental factors, the risk tolerance of the EPC contractor,
and how these issues factor into contract negotiations, economic adjustments may be
included into the fixed price contract to mitigate price risk. To address increased material
cost risk, economic adjustment factors may also be used. The inclusion of these factors may
be considered and recommended by the team for approval from the project steering
committee and senior ministry officials. Management reserves will need to be allocated for
the cases where the adjustment factor value is significant. A sample of the lump sum contract

can be found in Section 9.5 Appendix 5.

4.9.2. CONDUCT PROCUREMENTS

The process of conducting procurements for the project involves contacting the various
sellers from which the organization requires materials or other resources and requesting
quotations or proposals with information concerning the required resources. After
quotations or proposals are received, the project team or organizational team will evaluate
those inputs from the suppliers and select a seller who is qualified to supply the resource.
Finally, some form of purchase order or other legal arrangement between the buyer and
seller is enacted to establish the procurement.

Based on all the above, conducting procurements requires collaboration between the project
manager and project team with the procurement section of the organization and the legal
department of the organization. For conducting project procurements, the inputs required
include all the project management plans and subplans, especially the scope,
communication, risk, cost and procurement management plans. Also critical as an input in
the organizational process are assets like the procurement manual, proposals from the
seller, and other required procurement documentation. The tools and techniques required
for conducting procurement include data analysis tools utilized for analyzing proposals
against established criteria, the use of expert judgment throughout the procurement process,

advertisements, and meetings with bidders for clarifications before the final supplier is
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selected (PMI 2017). Soft skills, such as negotiation, are also critical to successfully
conducting procurement. The outputs of the conduct procurement process include contracts
or agreements between supplier and buyer, updates to the input project management plan
and subplans, as well as the updating of project documents like requirements, risks and

stakeholder registers.

4.9.2.1.PROCUREMENT PROCESS

As a project conducted under the auspices of the Government of Saint Lucia, the

procurement process for the project must comply with the procurement rules of the

Government of Saint Lucia, defined in the procurement manual.
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In the alignment with the government procurement manual, best value will be the baseline criteria for contractor selection for the EPC contract. For the purposes of the solar

farm, the best value evaluation is defined below — adapted from the United States EPA solar evaluation criteria.

TABLE 34 EVALUATION CRITERIA- ADAPTED FROM (US EPA 2009)

Evaluation Criteria Breakdown Points Vi V2

ALL required schedules, forms and informational items have been submitted. Pass/Fail

A. Proposer Qualifications & Experience 20 Points
Financial stability, the ability to provide timely funding, and experience in successfully financing similar projects. 0-5
Qualifications and strengths for all employees and subcontractors; company background and years in business. Experience of team in technical and project
management skills and demonstrated track record of successful execution of RE projects. 0-10
Strength and relevance of references per RFP submittal requirements for all project phases. Minimum 3 references for successfully completed projects of similar size. 0-3
Experience working in the Caribbean context with similarly sized projects. 0-3
Safety and legal record; claims history and judgments; and worker’s compensation experience modification rating from the past 3 years, and safety plan for this project.
Lawsuits against the bidder and subcontractors, whether in progress or settled. 03

B. Technical Proposal 20 Points

Completeness and quality of technical documentation for proposed systems including preliminary module layouts and electrical diagrams. Submittal should account for
available space, proposed orientation and tilt, and site-specific construction conditions (roof type, soils issues, etc.). Preliminary system design is appropriate for site 0-12
needs and accounts for site conditions.
Module supply, availability, quality and warranties meet or exceed RFP requirements and supplier has a proven track record. 0-4
Inverter supply, availability, quality and warranties meet or exceed RFP requirements. 0-2
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Evaluation Criteria Breakdown Points Vi A\
Quality monitoring system and plan for ensuring accurate metering and weather data. Ability to view monitoring data online, and to interconnect with existing SCADA
system. 02
C. Project Costs 40 Points
Nominal levelized cost of energy over a 25-year lifetime, including operations and maintenance costs, appropriate escalation factors. The levelized cost of calculation
energy is based on accurate and reasonable costs and benefits, and revenue including clarity on any external financing used. The inputs are appropriate given the project
size, accurate estimated kWh production forecasted, own use of the solar farm, reasonable electricity rates considering legislative constraints. Methodology must be 0-40
transparent with stated assumptions. Lowest valid LCOE = 40 points.
D. Implementation Plan and Schedule 15 Points
Project plan and schedule account for RFP submittal requirements, complexity of project and demonstrate methodology for management of multiple projects across
multiple jurisdictions. Project phases and activities are appropriately sequenced and allow for sufficient review time by participating agencies and other authorities 0-10
having jurisdiction.
Description of plan for complying with local hiring policies and preferences. 0-5
TOTAL 100 Points

Note: Adapted from “Evaluation Matrix” by the Environmental Protection Agency (2009). Copyright 2009 by Environmental Protection Agency.
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TABLE 35 RELEVANT ASPECTS OF THE PROCUREMENT PROCESS

Aspect ‘ Description

Preparation of The project manager and project team will work with the
procurement plan procurement section and the officials of the Ministry of
Finance to finalize the project procurement requirements,
including the scope of procurement, the limit of procurement,
the type of competition and the method of procurement and
produce the project budget with sufficient time for budget
approval by the parliament of Saint Lucia in the year before

the first expenditure is required.

Procurement plan Liaise with central procurement, finance, customs as required

execution to execute the procurement plan.

Request for proposals The project manager and project team are required to develop
the request for proposals in collaboration with the owner’s
engineer, using the necessary specificity to ensure that every
aspect of technical requirements is covered adequately, and

that a tender developed based on the RFP would be ready for

evaluation.
Vendor Selection Develop and seek approval for the means of vendor evaluation
Management for best value as defined in the procurement manual, for use by

the technical committee and Central Tenders Board. Work
with these committees to select the most suitable EPC

contractor through the processes of using technical and cost

criteria.
Continuous review of Continuously review the procurement plan and its project
plan requirements for completeness and identify gaps so that these

may be filled through the procurement plan. This will have to

be conducted in tandem with the risk management plan.
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Aspect ‘ Description

Contracts

The project team leads closely with the legal department for
finalization of agreements and contracts between the
government and the chosen supplier that establishes the
expectations for performance including quality requirements,
schedule requirements, and liquidated damages for not
achieving the requirements. There will also be collaboration on
addressing any contract disputes or adjustments required after
the execution of the contract to ensure that these do not pose

any hindrances to project execution.

Monitoring of the

vendors performance

The project manager along with the project team will engage
in consistent and thorough revision of the contractor’s
performance throughout the project life cycle ensuring that the

vendor meets the performance criteria.

Note: Own Work

4.9.1. CONTROL PROCUREMENTS

Controlling project procurement involves the processes of managing and monitoring

supplier relationships after procurement has begun (PMI 2017). It primarily involves

managing and monitoring the EPC contract in the case of the solar farm project, ensuring

the requirements of the client are met by the EPC contractor. The inputs to the control

procurement process include all project management plans and subplans previously

defined, including the requirements, assumptions, risks, the EPC contract, other applicable

contracts, et cetera. The tools and techniques required include administration of claims,

performance reviews, earned value analysis, inspections and audits. Most of these tools will

be utilized for managing and monitoring contractor performance. The outputs of the control

procurement process include performance reports, completed procurement and updates to

the project plans and subplans. Other outputs may include change requests, which would
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fall into the integrated change control process, and updates to major project elements like

the lessons learned register, and the risk and stakeholder registers.

4.10. STAKEHOLDER MANAGEMENT PLAN

Project stakeholder management consists of the processes needed to identify the persons,
groups, and organizations that have an interest in the project, or will be influenced by the
project, analyzing their expectations and planning how to appropriately manage these

expectations (PMI2017).

4.10.1. IDENTIFY STAKEHOLDERS

Identifying project stakeholders involves regularly naming, analyzing and documenting
information relevant to project stakeholders including their interests, influence, and impact
on the project success (PMI 2017). The project environment and the perspective of the
stakeholders can change during the process of project execution, so this process needs to be
continually executed throughout the project life cycle. It involves inputs from all the project
management plans including the communications and stakeholder engagement plans.

Tools and techniques required include questionnaires, surveys, meetings and brainstorming
for data-gathering, expert judgement and various forms of data analysis to support the
stakeholder management strategy. The main output of the process is a stakeholder register,
but it may also involve the production of several change requests and updates to the project

management plans and subplans.

4.10.1.2. STAKEHOLDER REGISTER

The output of the identify stakeholders process, the stakeholder register is shown in

TABLE 36.



TABLE 36 STAKEHOLDER REGISTER

No STAKEHOLDER

FUNCTIONAL
AREA

Project engineers,

finance officer, legal

Perform and coordinate the

EXPECTATIONS

REQUIREMENTS

DIRECT PROJECT STAKEHOLDERS

To successfully execute the project

and accomplish all project goals

A supportive work environment

where the required resources are

PROJECT

IMPACT

(low, médium,

high)

INTEREST | POWER

(low,
medium,

high)

(low,
medium,

high)
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INFLUENCE
(low,
medium,

high)

and success.

responsible and dependable project

team.

making authority to conduct the

job.

1 Project team ' performance of project ‘ ' o . Very high Very high Medium High
officer, network admin, o including accomplishing the scope provided so that they can
activities.
procurement officer. at cost and on schedule. function effectively.
Representatives from That the project will align with
the ministries of organizational goals- the A functional operational solar
infrastructure, finance, ) . government goals of reducing farm delivered within cost. And
Project steering ' . Provide strategic support for the ‘ o ‘ ‘ ‘ ' ‘
2 planning, sustainable _ dependence on fossil fuels, and within budget. A star project Very high Very high | Very high Very high
committee ) project. o )
development, project that it will be completed which can be presented to
manager and chief successfully, on time and within parliament.
energy officer. budget.
Good communication from the
o Provide strategic support for the ' ‘ _ ‘
PS. Ministry of ' o A successful project with expected | project management and project ‘ ‘ ' ‘
3 Project sponsor project. Overall responsibility ‘ o Very high Very high | Very high Very high
Infrastructure . return on investment. team to ensure that the project is
for the project. .
always going well.
- A supportive project sponsor and Sufficient funds for project
Overall accountability for . . . . . o
‘ ' ‘ project steering committee: the execution, sufficient decision- ‘ _ . _
4 | Project manager Project management | project execution, management, Very high Very high | Very high Very high




No STAKEHOLDER

FUNCTIONAL
AREA

EXPECTATIONS

REQUIREMENTS

.GOVERNMENT OF SAINT LUCIA STAKEHOLDERS

PROJECT
IMPACT

(low, médium,

high)

INTEREST | POWER

(low,
medium,

11741}

(low,
medium,

11741}
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INFLUENCE

(low,
medium,

high)

. A successful project with expected -
_ Approve budget and incorporate . No loss of political clout as a . Low - . .
5 Parliament Strategic support return on investment. A well- Very high Very high High
project into country plans. ‘ result of the project. medium
managed project.
Competent project management. A
. successful project meeting its ROI | Continuously informed of the
) Report, plan and typically ‘ .
Manage national energy o and energy production goals. A project progress. Access to . _ . )
6 Energy unit . initiate all energy related ‘ ‘ . . o Medium Very high Medium High
strategic plans ' model project which can be project site and training for
government projects. ‘ ' o _ o
replicated. Capacity building in the capacity building.
country.
A project that displaces diesel . .
o . Report on NDC goals and . o Information on the project’s
Sustainable Ministry responsible for . o _ generation and reduces emissions o . . .
7 _ project contribution concerning ' sustainability and energy Low High Medium Medium
development climate change as a result. A sustainably managed ' ) '
progress towards those goals. ' production provided readily.
project.
' ‘ ' A proper development plan
Ministry of Responsible for Approves development Project planned for a suitable o . . . _ _ _
8 ' o . o o application with all the required High High Very high High
Planning physical development application through the DCA. | location within land use guidelines.
information included.
Budget prepared in time to be )
Oversee the procurement of Adherence to procurement ‘ ' Medium - '
9 Procurement Procurement o o approved by parliament. All Medium Low ' Medium
EPC contractor. guidelines and legislation. ' ‘ high
documentation provided.
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PROJECT INTEREST | POWER | INFLUENCE

FUNCTIONAL IMPACT (low, (LA (low,
No STAKEHOLDER EXPECTATIONS REQUIREMENTS

AREA (low, médium, medium, | medium, medium,

high) high) high) high)

Provide legal support to project

Provide legal support Timely provision of project Clear communication from
team, review all project Medium -
10 | Legal department for all government o requirements and contract Project manager, clear Medium Low . High
o contracts before signing by the _ _ high
activities ] guidance. expectations.
parties.

Accurate project drawings,

Electrical o ' Perform and approve electrical | Delivery of a quality project which | access to project site, witness of ‘ ‘
11 Electrical inspection _ _ ) ‘ o ‘ Low High Medium Low
department inspections for the project. meets electrical standards. commissioning tests, capacity

building and training.
OTHER IMPORTANT NATIONAL STAKEHOLDERS

Conducts interconnection study o ‘
Project is performed according to

Transmits and and charges the study costs to . . . o )
o o . . design and plans. Project power is Project information for
distributes electricity. the project. Provides . . . . . . .
12 Utility available as per the PPA contract. conducting the study. Timely High Very high High High
Only authorized seller | interconnection requirements. ‘ o o
o ‘ Good faith PPA negotiation. provision of data requests.
of electricity. Agrees to a PPA with the
_ Reasonable LCOE/PPA price.
project.
PPA price lower than current o o
L ) ) Quality license application,
Regulates the water and | Grant generation license to the diesel LCOE costs. Project _ . . . . .
13 Regulator quality PPA agreement, with Very high Very high | Very high Very high
energy sectors. project. Approve PPA. commissioned and delivered on
_ PPA price lower than diesel.
time.
Sells land to the ‘ ' Objective land valuation, clear . ‘ _ '
14 Land owners Sells land to the project. Reasonable compensation. High Medium Medium Medium

project. communication in good faith.




STAKEHOLDER

FUNCTIONAL
AREA

EXPECTATIONS

PROJECT

IMPACT
REQUIREMENTS

(low, médium,

high)

INTEREST
(low,
medium,

11741}

POWER
(low,
medium,

11741}
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INFLUENCE
(low,
medium,

high)

Note: Own Work

Regular updates on project
Invest in project and Contribute towards project Project delivered below cost, progress. Project financial ‘ ‘ ‘ )
15 Investors o . o . . Medium High High Medium
receive dividends. capital costs. dividends. information pre and post
commissioning.
Transparent provision of
' . o information on project process, Press conferences and access to '
Report on project to the Dissemination of relevant ‘ _ ‘ o ‘ Medium - ‘ _
16 Media . . . ‘ expenditure, procurement, et project officials. Provision of Medium . Medium Medium
public. information to the public. ‘ high
cetera. Ethical management of the reports.
project.
Understand the project and its
Community and quality of life will effects on the surrounding
17 | Nearby residents N/A Buying in to the project. not be adversely affected by the environment. Lend a listening High High Medium Medium
project. ear to their concerns. Redress
for complaints made.
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4.10.1.3. STAKEHOLDER POWER/INTEREST GRID

The stakeholder power/interest or power/ influence grid is a visualization tool utilized to
group stakeholders according to their potential to influence project outcomes (PMI 2017).
The grid places stakeholders into four quadrants. These quadrants are shown below.
High Power/ High Interest- Manage Closely.
1. These are the project’s decision-making stakeholders. Their impact on project success is
the most significant.
2. High power/ low interest- Keep satisfied. These stakeholders are very powerful and
need to be kept satisfied and informed about the project. Due to low interest, they can

hurt the project if they become dissatisfied.

Keep Manage
Satisfied Closely

Monitor

Keep
(Afnimem Inform ed

Effere)

Figure 39 Power-Interest Grid- PMI

Note: Adapted from Stakeholder Analysis using the Power Interest Grid by Latha Thamma
Reddi, 2023. Copyright 2023 by Project Management Institute, Inc.

3. Low power/ high interest- Keep informed. These stakeholders do not wield much power
over the project but can be sources of support and risk management if informed about
the project’s progress.

4. Low power/ high interest — Monitor. These stakeholders should be monitored, because
interest in the project may change at any time. Communication with them should be

appropraiate.



Keep Satisfied

Parliament, Ministry of

Planming, DCA_ Procurement,

Manage Closely

Regulator, Sponsor, Utility,
Investors, Division of Energy
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Legal Media. and Public Utilities,
Project Steenng Commuttee.
Power
Monitor Keep Informed
Residents, Electrical Division,
Landowners. Sustainable Development.

Interest .-

Figure 40 Power-Interest Grid for Solar Farm Project

Note: Own Work

4.10.2. PLAN STAKEHOLDER ENGAGEMENT

Plan stakeholder engagement is the process of utilizing the identified stakeholder
information to strategize approaches to effectively plan means of including them in the
project (PMI 2017). The inputs to the process are the stakeholder register and other project
management plans and subplans. The tools and techniques associated include
benchmarking, root cause analysis, and data representation tools. The output is a

stakeholder engagement plan.

4.10.2.2. STAKEHOLDER ENGAGEMENT ASSESSMENT MATRIX

The stakeholder engagement assessment matrix is a visualization tool used to plan the
means of engaging stakeholders based on what is known about them. This matrix is to be

used by the project team to visualize and identify the current and desired state of
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stakeholder engagement and attitude towards the project. This will assist in identifying the
actions required to close the gaps and achieve the required engagement. The different
stages of engagement for stakeholders are defined below, as derived from the Project
Management Body of Knowledge, 6™ Edition.

TABLE 37 STAKEHOLDER ENGAGEMENT ASSESSMENT MATRIX FOR
SOLAR FARM PROJECT

Level of Description

Engagement
Unaware (U) The stakeholder is not aware of the project itself nor of all its potential

impacts and benefits.

Resistant (R) The stakeholder is aware of the project and may be aware of its potential
impacts but provides some sort of resistance to change that may be

caused by the project work.

Neutral (N) The stakeholders are aware of the project but are neither supportive nor

unsupportive.

Supportive (S) | The stakeholder is aware of the project and its potential impacts and

supports the project goals, work and intended outcomes.

Leading (L) The stakeholder is aware of the project and its potential impacts and is
actively engaged in supporting the project and working towards project

SucCCess.

Note: Own work using data from A Guide to the Project Management Body of Knowledge
(PMBOK® Guide) Sixth Edition. Project Management Institute (PMI), 2017 Section
13.2.2.4, p. 521. Copyright 2017 by PMI, Inc.

The current state of engagement for each stakeholder is defined by the letter “C” in the
applicable table column, and the desired state of engagement for stakeholders is defined by

the letter “D” in the corresponding table column.



TABLE 38 STAKEHOLDER ENGAGEMENT MATRIX

No. Stakeholder U R S ‘ L
1 Project team C D
2 Project steering committee C, D
3 Project sponsor C,D
4 Project manager
5 Parliament C,D
6 Energy unit C,D
7 Sustainable development D
8 Ministry of Planning C D
9 Procurement D
10 Legal department D
11 Electrical department D
12 Utility C D
13 Regulator C D
14 Land owners C D
15 Investors C,D
16 Media C D
17 Nearby residents C D
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Note: Adapted from A Guide to the Project Management Body of Knowledge (PMBOK®
Guide) Sixth Edition. Project Management Institute (PMI), 2017 Figure 13-6, p. 522.
Copyright 2017 by PMI, Inc.

The stakeholder engagement matrix framework is used to identify discrepancies between

the stakeholders’ current and desired levels of engagement. Thereafter, strategies can be
defined to move the stakeholders from their current state to the desired state. The entire

framework with the states of engagement in the correct categories are shown in RO
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4.10.3. MANAGE STAKEHOLDER ENGAGEMENT

Managing stakeholder engagement is the execution of the stakeholder engagement plan,
which will involve strategic stakeholder communication to continuously identify and
manage stakeholder needs and expectations in accordance with their position in the
power/influence matrix (PMI 2017). The aim of the process is to align the current and
desired states of stakeholder engagement as defined in the stakeholder engagement matrix.
Energy sector stakeholders in Saint Lucia are varied, and the energy ecosystem is in a
transient state, with many changes on the horizon. It is therefore very important that the
“champion stakeholders” function effectively in their roles and lead the way in their various
spheres of influence. Similarly, stakeholders required to play a supportive, must provide
their full support.

The inputs to the manage stakeholder engagement process include the communications,

risk, stakeholder and change management plans, the change and issue logs, and the lessons

learned and stakeholder registers. The tools and techniques associated with the management
of stakeholder engagement include interpersonal skills like conflict management, cultural
awareness, negotiation and the knowledge of political and cultural factors, as well as formal
and informal communication skills will go a long way in facilitating all essential
engagements. The outputs of the process include the generation of change requests, updates
to the project management plan and subplans, and updates to project documents.

A variety of stakeholder engagement activities will result from the stakeholder engagement

management process. The project manager will be accountable for ensuring that these

stakeholder engagement activities are executed. Some of the required engagement activities
include:

o Remaining vigilant and aware of the project environment and environmental factors,
so that risks arising from the stakeholder perspective can be immediately identified
and addressed.

o Collecting and documenting stakeholder feedback, whether directly communicated
with the team or indirectly perceived from the project environment, so that these can

be addressed directly with the stakeholder in question.
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o Regular and frequent meetings with the main stakeholders including the project
sponsor, project steering committee, and project team.

o Managing conflict that arises between various members of the team or between or
involving stakeholders.

o Negotiating and communicating with stakeholders in an attempt to increase their

current state of engagement.

4.10.4. MONITOR STAKEHOLDER ENGAGEMENT

Monitoring stakeholder engagement involves using feedback from stakeholders to review
engagement plans and their efficacy. After this review, the team will re-strategize to
maximize the level of engagement as the project progresses (PMI 2017). The main inputs to
this process are similar to the manage stakeholder engagement process inputs, including the
resource and communications management plans. The tools and techniques involve various
forms of data analysis including alternatives and root cause analysis, decision-making tools
like multicriteria decision analysis and voting, and interpersonal and team skills. The
outputs of the process include change requests, updates to the project management plan
components and project document updates.

As with the managing stakeholder engagement, the project manager is ultimately
accountable for monitoring stakeholder engagement. The aspects of the monitoring of
stakeholder engagement plan applicable to the solar farm project include:

e Maintaining an awareness of the cultural and political norms, and the key players
influence the project environment. This is especially important due to the relative
newness of renewable energy initiatives on island and the changing perspectives
regarding the energy transition and its effect on the economy.

e Regularly assessing the environment to ensure that all stakeholders are accounted
for, and that their needs, requirements and state of engagement are well known by
the team and incorporated into the requirements framework.

e Regular updating of the stakeholder engagement framework to continually assess

the current state of engagement.
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e (Generally keeping the communication lines open between the team and the
stakeholders and ensuring that they are taken care of in line with their power/interest

ranking.

4.11. SUSTAINABILITY MANAGEMENT PLAN

4.11.1. INTRODUCTION

The objectives of the sustainability assessment are:
1. To examine the compliance of the scope, procurement, quality, schedule, cost, risks,
stakeholder, and communications management plans to the P5 standard.
2. To utilize the P5 standard to create a sustainability management plan for the project

that complies with the sustainability development goals from the United Nations.

4.11.1.1. OVERVIEW OF THE P5 STANDARD

Historical project management has defined a successful project in terms of its ability to
conform to the triple constraint of cost, scope and time. As time has progressed, the
definition of project success has evolved to include a life cycle management approach from
the inception of the project. Given the current internationalization of the United Nations
Sustainable Development Goals, the goalpost is moving yet again, taking the definition of a
project’s success a step further to now include social and environmental impacts. The P5
standard was created by the Green Project Management (GPM) Global group as a
framework for sustainable project management, including the technical, social and
environmental domains of project management (Green Project Management 2023). P5
stands for people, planet, product, process and prosperity. The P5 ontology framework
considers these major domains of sustainability and establishes the relationships among the

domains in a coherent way. Figure 41 displays the P5 ontology.
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Figure 41 PS Ontology

Note: Reprinted from The GPM P5 Standard for Sustainability in Project Management
Version 3, GPM Global, 2023. Figure 3, p. 5. Copyright 2023 by GPM Global Inc.

The final step of this FGP is to consider how the P5 ontology framework can be utilized to
evaluate the scope, cost, schedule, quality, resource, communications, risk and procurement
components of the project management plan established thus far.

The P5 analysis is based on the PRiSM methodology which categorizes project phases

according to Figure 42 below.
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Figure 42 PRiSM Project Phases

Note: Reprinted from Sustainable Project Management: The GPM Reference Guide, GPM
Global, 2018. Figure 4-3, p. 43. Copyright 2018 by GPM Global Inc.

The PRiSM project phases, as defined, are quite intuitive and correspond to the project
phases and schedule already defined for this 2 MW project. Therefore, in accordance with
the P5 standard, PS5 impact assessments are first conducted at the discovery phase, and then
reevaluated during the design and delivery phases. Finally, at project closure, the impact
assessment will be used to complete the sustainability report which informs the life cycle
operation and disposal of the project.

One of the advantages of conducting the PS5 analysis, as opposed to only risk analysis in
various management plans, is the addition of the consideration of people and social aspects.
The P5 analysis facilitates deeper investigation into potential social and cultural issues
which could arise and affect the project's performance. As a result, this analysis helps to
strengthen the more human and communication dependent processes like the processes
which form part of the resource and communication plans, including the communication

escalation process, as well as the process of integrated change control.



4.11.2. PS IMPACT ANALYSIS

TABLE 39 PS IMPACT ANALYSIS
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This impact will improve the project’s outcome(s) from a sustainability perspective.

5 = Strongly agree

4 =Agree 3 =Neutral 2= Disagree

1 = Strongly disagree

Category

Subcategory

Element

Description (Cause)

Potential Impact

Impact
Score

Before

Proposed Response

Impact
Score

After

Change

2.1 Product Impacts ‘

Process (Project Management)

Impacts

Perception of the company as a socially
Potential for sourcing materials for the solar farm | unconscious company, even though it operates in a . Search for suppliers of panels and panel replacement . ’
from opaque supply chains. country identified as a small island developing parts from ethical sources

state.

2.1.1  Lifespan of the product - — —— - - - - — - -
Potential for utilization of inferior materials for Low quality project which does not meet its lifetime 5 Have a preapproved list of suppliers and have A 5
panels and other critical equipment. operational goals and may fail prematurely. experienced Owner's engineer to revie requirements.
It is not easy and cost effective to recycle solar Deglos landfill will be incapacitated by the solar . Budget to ship out solar panels to a recycling plant at A .
panels. panels from the project by the end of the life cycle. the end of its life cycle.
) ) Perception of the country and government as )
Sourcing of materials for the solar farm from ) ) o ) Search for suppliers of panels and panel replacement
) socially unconscious and supporting issues like 2 ) 3 1

opaque supply chains. parts from ethical sources.

child labor, et cetera.

Use black belly sheep for grass maintenance.
2.1.2  Servicing of product There is a high cost of utilizing mowing machines Consider farming of low shade crops between panels.
to address grass growth. Also, these mowers Affects project financial, increases life cycle 5 These options provide additional economic benefits 5 3
typically use diesel or gasoline, and as a result, emissions. to farmers. If these are not possible, consider a type
have emission contributions. of grass or stones which do not require high
maintenance.

221

Effectiveness of project

processes

Insufficient and inaccurate budget estimation

Utilize all estimation processes- benchmarking,

Cost overruns. 1 parametric estimation, top and bottom down 5 4
process. ) ) )
techniques, and assign management reserves to risks.
Ineffective change control and escalation process, | Inflation of project costs, project behind schedule, Ensure that a competent and effective project
resulting in scope creep, and late responses to key stakeholders dissatisfied because expectations 2 manager and sponsor are appointed. Ensure that the 5 3

critical issues.

were not well managed.

communications management and change control
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Category Impact Impact
Subcategory Description (Cause) Potential Impact Score | Proposed Response Score Change
Element Before After
processes are well developed, and that there are
incentives for project cost and scope control.
) ) Competing priorities of the project team. This ) ) ) ) Communicate the strategic value of this project and
Efficiency of project ) » ) ) Project delays due to delivery delays and difficulties ) ) ) )
222 impedes the ability to give the project full ) ) . 2 lobby the steering committee to provide dedicated 4 2
processes ) in scheduling meetings. o
attention. resources for the project in order to prevent delays.
No provisions made for disabled facilities at the
project office, considering the community ) ) Include disability-friendly designs in project office
o o Potential erosion of stakeholders’ trust. 3 i ) 4 1
members with disabilities who may want to visit and facility design.
923 Fairness of project to lodge a concern.
o processes Sometimes government contracts are issued by Lack of transparency and confidence that the best . Use an open competition procurement process for s 4
direct award. contractor is executing the job. choosing the EPC contractor.
Women are underrepresented in technical jobs in ) ) ) Encourage women to apply to project jobs where
) Lack of diversity and opportunity. 3 ) 4 1
construction. applicable.
Product and Process Average 1.9 4.2 2.3

. Labor Practices and Decent
Work
High turnover due to low wages and competition | Slows down project delivery pace. Onboarding and . Pay wages slightly above market. Enforce a good 4 .
for construction workers from subcontractors. recruitment costs increase project costs. worker retention policy.
3.1.1  Employment and staffing ) Create an open and fair environment where team
Poor project culture, persons do not feel free to o ) ) )
} Cost and quality issues. 1 members feel free to express risks, dissenting 4 3
state issues and errors occur as a result. o ) B
opinions and issues arising.
Consult employees and their representatives at every
Threats of industrial action due to concerns not ) ) ) stage of the process to proactively identify issues
) Industrial action, project delays. 1 o ) 4 3
Labor/management being adequately addressed. arising and feed them into the stakeholder
relations management plan.
Employees do not feel appreciated for their ) Implement a rewards and recognition program.
o ) Slow down on work processes, risk of delays. 1 3 2
contribution to the project. Reward excellent performance.
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Category Impact Impact
Subcategory Description (Cause) Potential Impact Score | Proposed Response Score Change
Element Before After
Hire an environmental safety and health officer full-
time for the project. The safety officer will establish
) No clear environmental health and safety ) . ) ) and maintain environmental health and safety
3.1.3  Project health and safety ) ) Accidents and injuries on the project site. 1 ) ) 4 3
guidance on the project. procedures through the project. Establish monthly
safety reporting to be included in project status
reporting.
Adequate training should be afforded to these
Many new employees on the project team, with Employees may not have the required years of . employees to bring them up to speed. Part of this 4 .
varying levels of experience. experience or technical knowledge for the project. training should include attachment to similar projects
3.1.4  Training and education ) )
to gain experience.
There is a risk of having “square pegs in round ) ) ) ) )
) Inferior project quality. 1 Have a robust recruitment process for the project. 4 3
holes” on the project.
) ) The consultant's technical knowledge is not passed As part of the project requirements, training are to be
An external consultant with greater technical ) o o o )
o ) ) on to Electrical division employees who would be held periodically and training manuals and video
knowledge is hired for the installation and ) ) 1 ) 5 4
) unable to conduct maintenance or repairs tutorials can be created by the consultant and turned
maintenance of the panels. ) ) ) )
3.1.5 Organizational learning throughout the lifespan of the project. over prior to the closure of the project.
) ) Incorporate a Lessons learnt management process and
Wasted time and effort and money from repeating i
No culture of proper data transfer ) 2 document the lessons learnt for review and 4 2
the same mistakes o )
application going forward.
Women are underrepresented in technical jobs in | There are limited female technicians available in )
) ) ) 3 Women will be encouraged to apply. 3.5 0.5
316 Diversity and equal construction. Saint Lucia.
o opportunity ) ) ‘ ) ) Apply government performance management system
Lack of a formal performance evaluation process. | Staff demotivated, feel like treatment is unfair. 2 ) 4 2
to the project.
The government can source funds for offering
scholarships in the field of renewable energy and
) ) ) No retention of project skills which can be used for bond the recipients to ensure that there is a pool of
Brain drain- skilled persons leave the country. ) 2 ) ) 5 3
- Local competence further project development. qualified personnel throughout the lifespan of the
1.7
development project. The rewards, benefits and compensation
program also need to be robust to retain employees.
) Some project persons are experts and do not share Conduct in-house training sessions for knowledge
Lack of knowledge sharing. ) ) 2 ) 4 2
relevant information. sharing.
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Category Impact Impact
Subcategory Description (Cause) Potential Impact Score | Proposed Response Score Change
Element Before After
Poor project culture, affecting mental health of ) o Engage project staff in the government Employee
Project delays, quality issues. 2 ) ) ) 4 2
staff. Assistance Program (EAP) which already exists.
Work-life harmony and
3.1. Implement flexible work where possible, include paid
mental health ) ) ) ) o ) ) )
Lack of work-life balance among project staff. Poor project culture, project delays, quality issue. 2 time off in contracts where possible. Encourage 3 1
contractors to do the same, where it is economical.
3.2 Society and Customers
Engage the community during all phases of the
project through meetings/consultations on the
) Lack of sufficient community engagement, buy- Community may tamper with or try to sabotage the benefits related to improvements in livelihoods. Train
3.2.1 Community engagement | L i ) 2 ) ) . ) 5 3
in and participation. solar farm installation. and hire community members to participate in the
project where applicable including security and
maintenance of the solar farm.
Project, by definition, supports country policy, ) ) )
] ) ) ) o Project operation may be unsafe, or workers may be Legal officer on project should perform regular gap
3.2.2  Public policy compliance | but may not comply with all legislation ) 1 ) 4 3
) affected, or revenues may be mismanaged. analyses to ensure requirements are always met.
requirements.
Protection for indigenous | N/A- no indigenous people on island or in project
323 ) N/A N/A
and tribal peoples area.
Ensure adequate signage along the fencing, maintain
The solar farm will be built within a community, | Individuals may come into contact with high the integrity of the fencing as part of the maintenance
Customer health and ) ) o ) ) ) )
324 " increasing the likelihood of unauthorized access voltage equipment which may be hazardous to 2 program. Educate the community about the dangers 4 2
safety
to the property. them. and hazards that exist on the project site. Conduct
regular safety inspections on the site.
Product and service Lack of consistent labelling on project o o Enforce consistent labelling on energy efficiency and
325 ) ) Quality issues arising. 2 ) 4 2
labeling equipment. other factors on all equipment.
396 Customer privacy and N/A- no customer specific data utilized on the oA N/A
o data protection project.
3.3 Human Rights
) o Institute harassment policy and include a section on
Harassment and No system for management of harassment issues | Low morale from harassed individuals and effects ) o )
3.3.1 S ) ) o 2 harassment into the communication escalation 4 2
discrimination on the project. on project schedule/ productivity.
procedure.
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Category Impact Impact
Subcategory Description (Cause) Potential Impact Score | Proposed Response Score Change
Element Before After
Low morale from individuals experiencing ) o ) o
o ) ) o ) Conduct in-house training sessions on discrimination
Discriminatory practices are occurring. discrimination and effects on project schedule/ 2 ) 5 3
o and harassment and the legal applicable frameworks.
productivity.
3.3.2  Age-appropriate labor N/A- no child labor utilized on the project. N/A N/A
) . Implement and support ILO Forced Labour
) Since foreign contractors are employed as EPC ) ) i ) )
Forced and involuntary o Project reinforces forced labor and work conditions Convention and adhere to labor laws. Submit to a
323 contractors, their hiring processes are opaque and ) ) 1 ) ) ) ) 5 4
labor ) ) unintentionally. labor audit. Establish grievance mechanism for
there is a chance of forced labor ongoing. ) .
reporting of labor issues.
Establish mentorship programs among employees,
334 Dignity, diversity, equity | Lack of sufficient representation/ diversity in Lack of team cohesion due to lack of sense of . utilize social events to encourage bonding and 4 2
o and inclusion project team and resources. belonging. belonging, train leaders in diversity equity and
inclusion.
3.4 Ethical Behavior
Sustainable procurement ) Lack of assurance that the best contractor is )
3.4.1 ) Procurement processes can sometimes be opaque. 1 Comply with open transparent procurement process. 5 4
practices and contracts selected.
) . Enforce a code of ethics and zero tolerance for
Bribes and under-table payments may be utilized ) ) o )
) ] ) ) Lack of assurance that the best contractor is unwarranted gifts and favors with high penalties for
3.42  Anti-corruption in the procurement of materials and 1 ) ) ) ) 4 3
selected. breach. Train procurement team in anti-corruption
subcontractors. o
policies.
Potential for inadvertent unfair advantages if ) Ensure all potential suppliers are supplied with the
) o Lack of assurance that the best contractor is o ] ) )
3.4.3  Fair competition some tenderers engage the procurement team o 1 same project information upon which to design 5 4
selected.
apart from the process. proposals.
) Loss of data, threat of ransom, privacy risk with Implement and adhere to government IT cyber
Potential for cyberattack. » ) ) ) 1 ) o 5 4
sensitive customer and business information. security policies.
3.44 Responsible technology ) o ) Reevaluate at the design phase to investigate if Al
Currently, there is no situation where Al is used ) ) )
) None for now. 4 can be included as part of the project. Consider the 5 1
as part of the project. ) ) )
implementation of an Al policy.
) Present the facts about the true environmental impact,
Green claims and ) ) ) ) ) ) ) ) ) o )
345 ni Potential for accusation of green washing. Project ethics called into question. 1 including emissions foregone, ESG reporting and 5 4
greenwashing ) o
environmental practices in a transparent manner.
People Average 1.6 4.3 2.7
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Category

Subcategory

Element

4  Planet (Environmental) Impacts

o ) Incorporate a strategy for local procurement for
) Limiting the passed-on benefits of the project to the ) ) )
Bias towards procurement of goods from ) o ) applicable items into procurement plan. For example-
4.1.1  Local procurement local economy. Increasing emissions attributed to 2 ) ) o 5 3
overseas. ) office supplies and other items. Also utilize
the project. )
government central procurement for bulk items.
) ) Maintain a good balance of virtual and face-to-face
Reduce the need for frequent traveling, reducing ) ) o
) ) ) ) ) o ) meetings. The nature of the project requires in-person
o o Virtual meeting for project updates and steering petroleum consumption and emissions resulting ) o ) )
4.1.2  Digital communication ) ) ) ) ) o 3 meetings, and site visits. Therefore, good judgment is 4 1
committee meetings where possible. from the meetings. Also, there will be a reduction in o i .
) ) required in making these decisions. Reevaluate at
waste from reduction of the use of physical files. )
every project stage.
Evaluate the number of owner's engineering
meetings required and whether the majority of ) ) ) o Continuously evaluate required engagements with the
) o o Frequent flights increase in fuel-based emissions. 2 ) 5 3
these can be held virtually. Similarly, for initial goal of reducing the need to travel.
4.1.3  Traveling and commuting | EPC contractor meetings.
) ) ) Continuously evaluate required engagements with the
Project team members required to be in office ) o )
Commuting related emissions. 3 goal of reducing the need to commute. Allow team 4 1
every day. )
members to work remotely where possible.
Incorporate the proper planning, procurement, and
. ) ) use of resources and equipment. Coordinate with
o o Mismanagement of resources, missed opportunity )
4.1.4  Logistics Lack of coordination of procurement. ) o ) 2 central procurement for bulk general items. 4 2
for cost savings, and emissions reductions.
Small scale diesel generators utilized for o ) Apply for an electricity connection. This has the
) ) Increases emissions of the project. 2 ) o 5 3
operation of electrical tools. benefit of reducing emissions because of scale.
4.2.1  Energy consumption o ) Create an energy management plan for the
) o ) Increases emissions of the project, more energy o -
Lack of energy efficient practices in construction. 2 construction site. Utilize renewable energy where 3 1
wastage.
possible. Unplug devices when not in use.

Description (Cause)

Potential Impact

Impact

Score

Proposed Response Change

Before
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Category Impact Impact
Subcategory Description (Cause) Potential Impact Score | Proposed Response Score Change
Element Before After
Include emissions inventory and reporting in the
Lack of accounting of GHG reduced due to
422 CO2 emissions ) ) Arbitrary reduced CO, emissions figures. 2 monthly project reporting during the monthly 5 3
project operation. ) ) )
operational life cycle reporting.
4.2.3  Clean energy return Lack of recycling waste. Loss of income and potential pollution. 2 Ensure proper usage of items and recycling. 4 2
) Advocate for a PPA where there is no curtailment of
The solar farm will generate electricity for its Operation of the farm will reduce dependency on
4.2.4 Renewable energy 3 the 2MW solar farm so that all potential generation 5 2

own use.

Not applicable currently since located in an

fossil fuels.

from the farm is utilized.

Reevaluate after land has been purchased and ESIA

43.1 Biological diversity ) ) N\A 3 3 0

industrial area. has been completed.
] ) Not applicable currently since located in an Reevaluate after land has been purchased and ESIA

43.2  Water and air quality ) ) N\A 3 3 0

industrial area. has been completed.
] Water is a scarce resource in Saint Lucia due to ) )

4.3.3 Water consumption ) Site may run out of water. 2 Ensure site has proper and adequate water storage. 4 2

shortages and low river flows.
) Potential of water bodies nearby receiving ) o ) )

4.3.4 Water displacement ) Chemical contamination of water ways. 2 Ensure proper disposal of electronic waste. 4 2

wastewater from the project.
) ) ) ) ) Can disrupt sensitive area and become a source of Minimized soil disturbances in civil foundation
Soil erosion and Loss of too much topsoil and improper disposal ) o ) » ) o
43.5 ) ) pollution. Can affect water runoff and assist in flash 2 construction. Utilize soil stabilization where 4 2
regeneration of removed topsoil. )
flooding. necessary.
Monitor noise levels, notify community when
) ) ) ) anticipating increase in noise. Attempt to conduct
) ) Noise emanates from project site and disturbs the ) ) o ) )
4.3.6 Noise pollution Lack of community support. 2 noisy activities when residents are typically not at 4 2

4.4.1 Recycling and reuse

community.

Use of solar panels without considering recycling

potential or disposal plan.

Increased amount of solar panel and module waste
being sent to the controlled landfill at the end of the

project operational cycle.

home. Mitigate noise with noise barriers.

Prioritize the use of solar panels with greater potential
for recycling where possible, and ship these to a
capable recycling plant. Budget for the cost of
shipping to recycling plant.
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Prosperity (Economic) Impacts

5.1

Business Case Analysis

Category Impact Impact
Subcategory Description (Cause) Potential Impact Score | Proposed Response Score Change
Element Before After
Potential for improper disposal of spent solar Develop a strategy for disposal of panels with Solid
) ) Pollution of land, maxing out landfill, or o o
442 Disposal panels. The landfill may not have the capacity to o ) 2 Waste Management Authority in case recycling is 5 3
contribution to overcapacity of landfill. )
handle all the panels. delayed or unavailable.
Develop a strategy for disposal of panels with Solid
143 Contamination and Solar panel waste contains toxic heavy metals Leaching heavy, metals into waterways can be 5 Waste Authority, in case recycling is delayed or A 5
o pollution like cadmium and lead. hazardous to humans. unavailable, which stores them away from
waterways.
) ) Plan project waste management from the project
) Lack of proper waste management systems for Increased generation of waste from the project ) o o )
4.4.4 Waste generation ) ) ) ) 2 inception in partnership with Solid Waste 4 2
disposal of general site waste. which the landfill is unprepared to handle. )
Management Authority.
Planet Average 23 4.2 2.0

Project is based in Saint Lucia IRRP, and so is ) ) ) o
) ) ) Reevaluate the project economics, running sensitivity
supported by the required analysis. Business case ) ) ) ) )
) ) Project economics may change if the tariff and PPA analyses for a range of PPA and tariff values to
however is dependent on PPA price and regulated ) 1 ) ) o ) ) 4 3
) ) ) o o ) are not the projected values. investigate the sensitivity of the project to assumption
5.1.1. Business case analysis tariff for electricity, which is subject to regulatory o ) )
variations. Adjust revenue streams and plans to suit.
approval.
Assumptions of business case including ) ) Reevaluate business case at every new stage to ensure
) ) Business case may no longer be valid. 1 ) o 4 3
economic environment may change. continued validity.
Robust financial analysis has been done by ) Do realistic financial analysis and forecasting based
) ) ) ) ) Assumptions may be wrong and therefore costs and ) ) ) o
5.1.2.  Financial analysis project team. Results are subject to accuracy of ) 1 on solid economic and industry standard estimating 4 3
) revenue may be inaccurate.
assumptions. processes.
s14 Social return on No establishment or recording of social return on | Lack of awareness of the social and environmental . Implement tracking of the SROI metric and A .
o investment (SROI) investment (SROI). costs associated with the project. associated KPIs.
Insufficient use of models to drive decision- o ) ) ) ) - )
) Decisions not as data driven as is possible. 1 Recognize the opportunities for modelling, 4 3
making.
5.1.4  Modelling and simulation Continually calibrate models and understand the
Some models are limited. There may be errors unknown to the team. 3 limitations. Factor these into decisions made when 4 1
models have been used.
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Category ‘ Impact Impact ‘
Subcategory Description (Cause) Potential Impact Score | Proposed Response Score Change
Element Before After
5.2 Business Agility ‘
Consider applying for a license for a battery as well
Project is conceptualized without batteries. The grid is the backup for non sunny days. 2 so that microgrid opportunities can be explored for 3 1
the Gros Islet area.
5.2.1 Flexibility/optionality
- ) Consider rewarding innovation and incorporating
Project is conceptualized as a waterfall endeavor, ) ) ) ) o ) -
) Little room for innovation. 2 innovation into the project, so that more opportunities 3 1
and very straightforward. ) )
for potential savings can occur.
Solar farms are installed outdoors and in a Ensure that the farm is built to category 5 rated wind
5.2.2. Resilience 2 5 3

Economic Stimulation

hurricane belt, and are susceptible to damage.

No clear legislation to hire minimum labor

Failure of solar farm by impact due to hurricane

action.

Cheapest labor possible (typically foreign labor) is

speeds based on the Saffir Simpson wind scale.

During resource planning, investigate resource pool

on island for various functions. Establish a minimum

5.3.1 Local economic impact locally, although this is indirectly built into work | imported for the job while the locals who live 2 local employment level for the project once the 4 2
permit process. nearby remain unemployed. technical skill can be located locally. Sponsor training
so that the local talent pool is built up.
Business case only considers quantifiable Full project benefits are not adequately accounted Ensure that the farm is built to category 5 rated wind
5.3.2  Indirect benefits 2 ) } 5 3
benefits. for. speeds based on the Saffir Simpson wind scale.
Establish sustainability objectives for the project,
) o ) o perform the P5 impact analysis during each project
ESG disclosures and Although accessibility plan may be in place, it is
5.3.3. Inadequate sustainability reporting is planned. 1 phase and continue throughout the project life cycle, 5 4
sustainability reporting not easy to track the progress of the plan.
developed by sustainability management plan,
conduct frequent sustainability reporting.
Prosperity Average 1.6 4.1 2.5
Overall Average 1.5 4.2 24

Note: Adapted from P5 Template, Version 3.0.1, GPM Global 2011. Copyright 2011 by GPM Global, Inc.
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PS5 analysis also helps to enhance environmental considerations for the project which would

significantly factor into the risk management plan updates. The P5 impact analysis

document is used in a similar manner to the risk management matrix. A sustainability

evaluation is first made using the standard, and a score is assigned. Subsequently, a

proposed response and impact score after the implementation of the proposed response is

recorded. This document will be the working document for sustainability management

going forward for the 2 MW Solar Farm Project. The first P5 impact analysis is shown in

Section 4.11.2.

4.9.PROCESS OF SUSTAINABILITY PLAN IMPLEMENTATION

Now that the first P5 sustainability assessment has been performed, the project team
will coordinate the implementation of the proposed responses and timetable into the
project schedule based on the available implementation funding set aside.

The assessment suggests a post response score from 1-5. The team will use this
assessment to evaluate how the planned responses actually improve sustainability.
If there are still gaps, the team will reevaluate using the framework and come up
with new responses to adequately address the sustainability issues. The best
solutions are created in an open and fair environment where team members feel free
to express dissenting opinions concerning issues arising.

Some areas were registered as not applicable (N/A) in the first assessment. Some of
these areas include the use of Artificial Intelligence (Al), child labor issues,
customer privacy and data protection. These were registered as not applicable
because it is too early to tell if these issues will emerge during the course of the
project. Furthermore, the project does not intend to utilize child labor and will not
have direct access to any customer data. Even though the likelihood of these
sustainability issues occurring is slim to none, the team should still keep an eye on

them during the next sustainability plan assessments.
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The plan contains several low-hanging fruits, like flexible work, and virtual meetings.

However, some actions require a lot more in-depth planning and will need to commence

as soon as possible, ahead of the project. These include:

Recruitment of new personnel, for example - the Environmental Health and Safety
Officer,

Training for maintenance staff emerged as a gap in the assessment. This training
will need to be planned for and approved by management before its inclusion in the
budget. This must all occur before the recruitment process can begin.

The implementation of a social return on investment KPI will need to be included
in project reporting,

The plan recommends adding sustainability to reporting, and this will need to be
added to the monthly report format.

Community engagement efforts need to begin immediately.

Upgrading designs of the PV plant to be category 5 hurricane rated.
Considerations for disability access for project offices where residents will have

access for raising grievances.

These actions will enhance the project’s overall sustainability and potentially elevate it to a

world class sustainably managed project.
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S. CONCLUSIONS

1.

This chapter summarizes the conclusions drawn from the conducting the FGP, related
to its specific and general objectives. The project was based on the construction of the
proposed first utility-scale solar farm to be constructed by the Government of Saint
Lucia, sized at 2MW and intended for installation in Gros Islet, Saint Lucia. The
general objective of the FGP was to develop a comprehensive project management
plan, within the framework of the standards set by the Project Management Institute, to
implement a new 2 MW solar farm in Gros Islet, Saint Lucia effectively, efficiently and
sustainably. This has successfully been done and a project management plan has been
created based on the Project Management Institute Body of Knowledge (PM BOK) 6
Edition. The next step was an evaluation of the project management plan from a
sustainability perspective using the GPM Global sustainable project management
PRiSM framework, and then from a regenerative development perspective. Therefore,
the FGP was also able to meet its specific objectives. If the project is executed
according to the stated plan, it is expected to be successful and conform with the typical
project management triple constraint, as well as the P5 (People, Planet, Prosperity,
Process and Products) constraints associated with sustainable project management.

In line with the specific objectives, the following was concluded:

A project charter was developed, as part of the project integration management plan,
that defines and authorizes the 2 MW Solar Farm Project, establishes the project
budget, scope, objectives, planned duration, assumptions, milestones, and the
preliminary risk and stakeholder assessment. The project charter and integration
management plan help to ensure that the project organization, the Government of Saint
Lucia, supports the project, and that all parts of the project are well-integrated.

A scope management plan was developed, which defines the project requirements,
roles and responsibilities, work breakdown structure, its accompanying dictionary and

the project scope statement. The existence of the scope management plan provides the
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baseline for all the activities the project intends to accomplish. It gives the project team
the basis for managing change, and the triple baseline.

A schedule management plan was developed which establishes the project schedule,
down to the activity level, and specifies how it will be monitored and controlled in the
implementation of the solar farm. The schedule management plan is displayed with the
critical path schedule document indicating the most critical items to be completed for
the project to be completed on time.

A cost management plan was developed based on the defined project activities from the
scope management plan. It indicates the costs associated with the various project items,
and then applies reserves for a full project budget. This plan also indicates cost
management metrics to assist the project team in keeping to the cost baseline and
ensuring that the project is completed within budget.

A full quality management plan was developed for the 2 MW solar farm, including
quality objectives, required acceptance and interconnection considerations, as well as
quality metrics to establish accountability. The means for managing and controlling
quality were also established.

The resource management plan created for the 2 MW solar farm, including decisions on
how the project will be staffed, how materials, equipment and facilities will be acquired
and how the project team will be developed, trained and rewarded for good work.
Stakeholder analysis using the RACI framework was completed to ensure that there is
clear project ownership and accountability and for all resources, by the management,
and project team members.

A communications management plan for the project was also developed, including a
communication strategy plan to ensure that all stakeholders are punctually and
adequately informed about critical matters.

A comprehensive risk management plan was developed to identify and analyze project
risks, then subsequently plan and execute the necessary risk responses required to

neutralize identified risks, thus minimizing their potential impact on the project.
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A procurement plan was established to define the means for procuring primary services,
but also materials which will be required for the project. This will help to ensure that
material and service delays do not affect the project execution.

A stakeholder management plan which considered the best approaches to engage all
project stakeholders within and outside of the Government of Saint Lucia concerning
the 2 MW solar farm project was developed. The plan also considers managing
stakeholder engagement and the monitoring thereof.

Finally, the project management plan was reviewed and evaluated from the perspective
of people, process, planet, prosperity and products, using the GPM B global P5 project
management standard. The evaluation was utilized to develop action plans to improve

the project outcomes from a sustainability perspective.
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6. RECOMMENDATIONS

The recommendations chapter of the FGP evaluates the main points from the results
chapter and presents the next steps emerging which will improve the FGP and
contribute to successful implementation of the project. This FGP has taken a
comprehensive look into the requirements, standards and frameworks which would
make the commissioning of the 2 MW solar farm in Gros Islet a well-executed,
sustainable and successful project. The following recommendations will not only assist
in ensuring that the project is well executed but also well received in the Saint Lucia
context, serving as an example which can be utilized to improve the standard of projects
of this nature, going forward. These recommendations are directed toward the project
manager and project team, with the project manager accountable for their

implementation.

1. The critical recommendation concerning the integration management plan is that the
project manager needs to be vigilant in the observation and maintenance of the change
control process. This will ensure that the project sticks to its goals, and that scope creep
does not become a major issue lower down the line.

2. To ensure that the scope management plan is effectively carried out, the project
management team, especially the project manager needs to be engaged with all
stakeholders from day one to ensure that requirements are known and stated, and that
everyone understands the implications of changing the project scope while the project is
ongoing.

3. Many uncertainties surround the regulations and the issuing of generation licenses
currently, which will affect the project’s chances of success. These uncertainties may
have a significant effect on the project and so the project manager needs to keep the
channels open with the regulator so that project pre-requirements are satisfied as soon
as possible.

4. Cost management is an area with significant potential for major overruns for many

projects. To be successful at managing the project budget, the project manager needs to
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ensure that the budget and risk management plans are regularly updated and kept in
sync. The project manager must also ensure that appropriate reserves are available to
address known and unexpected risks that may occur. Since Saint Lucia’s energy
regulations are under development, the project manager must review this project
management plan once the regulations are passed. This is required to review the
assumptions, models, and the project’s financial viability.

To maintain the quality standards established in this FGP, the project manager needs to
ensure that the team is vigilant in ensuring that quality materials are utilized in the
project. Depending on the risks, this may require a team representative travelling to the
manufacturer’s location to conduct site acceptance testing, to ensure that what is
shipped is of the best quality.

The project manager should keep a keen eye on staff motivation and rewards, to
incentivize excellent behavior and achievement of project targets. This will help to
boost the resource management plan's efficacy.

The project requires many different types of engagement in the communications
management plan. These meetings may become repetitive, and team members’ desire to
attend regularly may decrease. The project manager should make every attempt to make
these meetings as engaging as possible, including ice breakers where possible, and
allowing team members to run/conduct the meetings for their own personal and
professional development. These activities will assist in ensuring that the team remains
engaged.

The project manager is a limited person and will never be able to identify all the project
risks. Therefore, he/she should train all team members in risk identification and
management, to ingrain risk awareness into the project team culture. However, the team
should take every precaution in ensuring that this is not perceived as a negative activity,
since risk management also involves the identification of opportunities and potential

benefits.
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The project manager should maintain good relationships with the government
procurement department in order to save and bulk-procure common goods for the
project’s use.

The project manager should take proactive steps to build and maintain good
relationships with all project stakeholders. At this stage in the project, it is critical for
relationships to be built with the regulator, utility and energy units of the Government
of Saint Lucia. Since these are high power and high influence stakeholders, their needs
should be managed carefully from day one.

The project manager should regularly evaluate the project from a sustainability
standpoint, incorporating the P5 perspectives- people, planet, product, process and
prosperity whenever possible and/or applicable. Keeping these principles in mind will

go a long way towards the proactive resolution of problems and creating national value.
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7. REGENERATIVE AND SUSTAINABLE VALIDATION

This section will validate the FGP in the context of regenerative development, considering
the applicable United Nations Sustainable Development Goals (SDGs) (United Nations,
n.d).

7.1. AFFORDABLE AND CLEAN ENERGY

The 2MW Solar Farm Project being developed for Saint Lucia is directly aligned with SDG
7: affordable and clean energy. The project management plan complies with best practices
and ensures that it complies with the triple bottom line as well as sustainability practices.
The project may then be used to establish guidelines that encourage the proliferation of
clean energy projects such as wind, solar, geothermal and battery storage in Saint Lucia. If
the project is functional and accomplish their goals at reasonable cost, this will contribute

to better value for the people of Saint Lucia.

7.2. DECENT WORK AND ECONOMIC GROWTH

The project is validated by SDG 8- Decent work and economic growth, primarily through
the economic growth portion of the SDG. From the perspective of economic growth, the
optimum practices in the implementation of this 2MW Solar Farm Project should equate to
the minimum project costing, and therefore an affordable PPA price for the power served
from the project. Because the project is still relatively small, it will not require a battery.
This should equate to lower system costs. In the long term, there is the potential for a
reduction in consumer electricity pricing as well. The sustainability plan also recommends
utilizing local talent on the project. The provision of jobs, the use of hotel rooms and local
services and transportation by foreign contractors will also spill into and benefit the Saint
Lucian economy. From the perspective of decent work, the project will fairly compensate
employees, manage union relations well, provide adequate training, and provide safe and

clean working environments for project employees.
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7.3.  RESPONSIBLE CONSUMPTION AND PRODUCTION

SDG 8 aligns with the project management plan in terms of the sustainability management
plan prepared in Section 4.11. Based on this P5 sustainability assessment, the
recommendation can be made to implement every subsequent energy project with an
accompanying sustainability management plan. To be truly sustainable, the plan suggests
that the 2MW solar farm must plan and account for disposal of project waste during the
project life cycle, as well as the disposal of project assets — most significantly, the solar
panels, during the decommissioning process. This is especially important since the island

only measures 238sq miles and has little space or tolerance for large amounts of waste.

7.4. CLIMATE ACTION

The 2MW solar farm also has direct alignment to climate action in that its success means
increased penetrations of renewable energy and replacement of diesel, which constitutes
most of the current generation of electricity in Saint Lucia. Displacement of diesel
generation with renewable energy generation in a way that optimizes the diesel operation
(does not cause diesel engines to run inefficiently) means the reduction of the overall

greenhouse gas emissions due to electricity generation in the country.

7.5. PEACE JUSTICE AND STRONG INSTITUTIONS

The project management plan supports the Strong Institution segment of SDG 16. The
institutions involved in the energy sector need to be structured, robust, ethical, and

transparent for the 2MW Solar Farm Project to be successful.

7.6. PARTNERSHIP FOR THE GOALS

Finally, SDG 17, Partnership for the Goals, is potentially the most critical point of
alignment for the establishment of an energy project in Saint Lucia. The three main
stakeholders in the process; the utility, government and regulator need strong partnerships

for the best results to be achieved for the customers and people of Saint Lucia.
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9.1. APPENDIX 1: FGP CHARTER

CHARTER OF THE PROPOSED
FINAL GRADUATION PROJECT (FGP)

1. Student name

VI

Malaika Vera Abigail Charles

2. FGP name

Development of A Project Management Plan for a 2MW Ultility Solar Farm in Gros Islet

Saint Lucia

3. Application Area (Sector or activity)

Energy/Electricity Generation/ Powerplant Construction

4. Student signature

M Charles

5. Name of the Graduation Seminar facilitator

Carlos Brenes Mena

6. Signature of the facilitator

o

7. Date of charter approval

8. Project start and finish date

February 26" , 2023

Start Date: 9™ January 2023

End Date: June 30" 2024

9. Research question



VI

What elements are required to implement a new 2 MW solar farm in Gros Islet Saint Lucia

according to PMI standards?

10. Research hypothesis

Is it possible to implement a new 2 MW solar farm in Gros Islet Saint Lucia according to

PMI standards?

11. General objective

To develop a comprehensive project management plan, within the framework of the

standards set by the Project Management Institute, to implement a new 2 MW solar farm in

Gros Islet. Saint Lucia effectively and efficiently and sustainably.

12. Specific objectives

1. To create a project charter that formally sanctions the new 2 MW Solar Farm Project
and grants the project manager the authority to use project resources efficiently.

2. To develop a project scope management plan to describe and define the scope of the
2 MW solar farm. The scope management plan will define, develop, monitor, and
control the project to meet stakeholders stated and unstated requirements and avoid
scope creep.

3. To create a schedule management plan that establishes how the project schedule will
be created, monitored, and controlled for the implementation of the new 2 MW solar
farm within the appropriate time.

4. To develop a cost management plan, outlining how the project costs will be planned,
structured, managed and controlled to complete the 2 MW solar farm project within
the allocated budget.

5. To establish a quality management plan to establish the guidelines, policies, and

procedures to be implemented in achieving the quality objectives of the grid operator,
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10.

11.

Saint Lucia Electricity Services Limited, within the triple constraint of time, scope,
and cost.

To define a resource management plan which establishes the categorization,
allocation, management, and release of the resources required to complete the 2 MW
solar farm project successfully.

To create a communication management plan to define how the information regarding
the new 2 MW solar farm project will be communicated to all stakeholders involved,
on a timely basis and in an appropriate manner to ensure effective communication
during the project implementation.

To outline a risk management plan to establish how risk management activities will
be formulated and executed for the 2 MW solar farm project.

To create a procurement management plan to define which approaches, processes and
procedures appropriate goods and services will be acquired to ensure that the 2 MW
solar farm project is completed on time.

To create a stakeholder management plan to define the strategies and actions to
promote stakeholder engagement in the decision-making and execution of the 2 MW
solar farm project.

To assess the compliance of the implementation of the 2 MW solar farm with

regenerative development and the P5 standard.

13. FGP purpose or justification

a.

Saint Lucia is pursuing it climate goals and pursuit of a renewable energy penetration
of 50 %.

The country currently generates most of its electricity from diesel fuel which leaves the
sector vulnerable to the price shocks associated with international fuel markets.

Only 3Mw of utility scale solar is installed on Saint Lucia.

The construction of a 2MW solar farm will assist in achieving national and climate

goals.
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14. Work Breakdown Structure (WBS). In table form, describing the main deliverable as

well as secondary, products or services to be created by the FGP.

Level 1 Level 2 Level 3
1. FGP Deliverable
1.1.1. Charter
1.1.2. WBS
1.1.3. Chapter 1 Introduction
1.1.4 Chapter 2 Theoretical
framework
1.1.5 Chapter 3 Methodological
framework
1.1.6. Annexes (Bibliography,
Schedule)
2. Tutoring Process
2.1. Tutor
2.2. Adjustments
2.3. Chapter 4 - Development (results)
2.3.1. Signed charter
2.3.2.  Scope management plan
2.3.3. Schedule management plan
2.3.4. Cost management plan
2.3.5. Quality management plan
2.3.6. Resource management plan
2.3.7. Communications management
plan
2.3.8. Risk management plan




2.3.9. Procurement management
plan
2.3.10. Stakeholder management plan

2.3.11. Sustainability assessment

2.4. Chapter 5- Conclusions

2.5. Chapter 6 Recommendations

2.6. Validation of the FGP in the field of Regenerative and Sustainable

Development

3. Reviewer Reading

3.1. Reviewer’s Reading Assignment

3.1.1. Reviewer Assignment

3.1.2. Communication

3.1.3. FGP Submission to Reviewers

3.2. Reviewers Work

3.2.1. Reviewer 1

3.2.2. Reviewer 2

4. Adjustment

4.1. Report for reviewers

4.2. Update FGP

4.3. Reviewers conduct second review

5. Presentation to the Board of Examiners

5.1. Final Review by the Board

5.2. FGP Grade Report

15. FGP budget

Budget

Item

Description

Cost Assignment

Month of Expenditure
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1 Fuel Costs to Facilitate $200.00 April- May 2024
Transportation to
Interviews with Key

Personnel

16. FGP planning and development assumptions

It is assumed that all information and knowledge to finalize the FGP are readily available or
accessible for the student.

It is assumed that the assigned tutor, Osvaldo is available and provides effective and timely
feedback to the student to finalize the FGP.

It is assumed that consultation with energy experts will add to lessons learnt for the improvement

of project management plan and best practice.

17. FGP constraints

. Developmental time for the FGP is limited to approximately 3 months. It is also limited by the

fact that the student works a full-time job.

The implementation of project management best practice in Saint Lucia is limited by the ability of

the enforcing structures to require compliance with a methodology.

The scope of the project management plan is limited by the data available for examination from

the Government of Saint Lucia, the electric utility and the regulator.

18. FGP development risks

Risk | Risk Root Cause Impact to FGP
No.
1 | Hidden costs in the Unforeseen activities may be Personal funds may need
development of the FGP associated with collecting the | to be spent or
FGP data.
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organizational funds may

need to be sourced.

2 | Natural disaster affecting Natural disaster Student will have to make
ability to work up time when power is
restored.
3 | The student may fall ill or Illness / Poor planning/ The student should invest
have competing work Student taking on too much as much time as possible
assignments and be unable where possible.

to submit the FGP on time.

4 | The project management The energy legislation in the The FGP may need to be
plan may be rendered country is changing. Therefore, | updated when the
outdated due to pending the tariff structure and other legislation changes.

changes in the Saint Lucia critical finding factors will

Electricity Supply Act. change.

19. FGP main milestones

Milestones are related to deliverables on the second level (deliverables) and third level
(control accounts) of the WBS of section 14 of this charter. At the same time the deliverables
are related to the specific objectives (in the case of the FGP please include the times for the

tutorship reviews as well as for the readership).

Deliverable Finish estimated date

1.1. FGP Charter Feb 22 2023
1.2. WBS Feb 22 2023
1.3. Introduction Feb 22 2023
1.4. Theoretical Framework Feb 22 2023
1.5. Methodological Framework Feb 22 2023
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1.6. 1. Bibliography Feb 22 2023
1.6. 1. FGP Schedule Feb 22 2023
2.2. Adjustments to Previous chapters May 20 2023
2.3.1.  Signed charter May 18 2023
2.3.2.  Scope management plan March 4 2024
2.3.3. Schedule management plan May 30 2024
2.3.4. Cost management plan June 30 2024
2.3.5. Quality management plan June 15 2024
2.3.6. Resource management plan June 15 2024
2.3.7. Communications management plan June 15 2024
2.3.8. Risk management plan May 30 2024
2.3.9. Procurement management plan May 30 2024
2.3.10. Stakeholder management plan May 30 2024
2.3.11. Sustainability assessment May 30 2024
4.1. Reviewers report July 10 2024
4.2. Updated FGP July 15 2024
4.3. Second Review feedback July 20 2024
5.1 Board of examiners evaluation July 25 2024
5.2. FGP Grade Report July 30 2024

20. Theoretical framework

20.1 Estate of the “matter”

In Saint Lucia, historically, energy projects have been conceptualized, installed and
commissioned by the Utility, Saint Lucia Electricity Services Ltd. Though the ownership has
belonged totally to the utility, the government has been pivotal in supporting and creating the
best environment for projects to be implemented. The need for new renewable energy projects
has warranted the need for this 2MW solar farm as well as the growing power demand in the

north of the island. There has yet been no utility scale solar farm in the north of the island. The
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existence of this project will help to reduce the load on the transmission lines serving the north

and reduce the emissions from electricity generation.

20.2 Basic conceptual framework

1. Project management,

2. Sustainability

3. Stakeholder management

4. Design and Construction of Renewable Energy projects
5. Risk Management for energy projects

6. Strategic Alignment




21. Methodological framework

Objective

Name of

deliverable

Information sources

Research

method

XV

Restrictions

To create a project charter Project Charter Experience and PMBOK Guide 6th | Analytic, PMBOK Guide 6" edition

that formally sanctions the edition

new 2 MW solar farm o ‘
project and grants the project Limited Time
manager the authority to use

project resources efficiently.

To develop a project scope Scope PMBOK Guide 6th edition, Analytic, PMBOK Guide 6th edition, Templates

management plan to describe | management plan | Experience and interviews from Synthetic, like Flowcharts, Interviews, Gap

and define the scope of the 2 experts Documentation on Empirical Analysis, Benchmarking,

MW solar farm. The scope
management plan will
define, develop, monitor, and
control the project to meet
stakeholders stated and
unstated requirements and

avoid scope creep.

renewable energy projects in Saint
Lucia. Documentation from expert
websites. Documentation on
renewable energy best practice
globally, and in the Caribbean
context Existing best practice

templates

Brainstorming assumptions and
Constraint Analysis, Root cause

Analysis

Limited Time
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To create a schedule

Schedule

PMBOK Guide 6th edition,

PMBOK Guide 6th edition, Templates

management plan that management plan | Experience and interviews from Analytic, like Flowcharts, Interviews, Gap
establishes how the project experts Documentation on Synthetic, Analysis, Benchmarking,
schedule will be created, renewable energy projects in Saint | Empirical Brainstorming assumptions and
monitored, and controlled for Lucia. Documentation from expert Constraint Analysis, Root cause
Limited Time

the implementation of the 2 websites. Documentation on Analysis
MW solar farm within the renewable energy best practice
appropriate time. globally, and in the Caribbean

context Existing best practice

templates
To develop a cost Cost management | PMBOK Guide 6th edition, Analytic, PMBOK Guide 6th edition, Templates
management plan, outlining | plan, Experience and interviews from Synthetic, like Flowcharts, Interviews, Gap
how the project costs will be experts Documentation on Empirical Analysis, Benchmarking, Costs are always

planned, structured, managed
and controlled to complete
the 2 MW solar farm project
within the allocated budget.

renewable energy projects in Saint
Lucia. Documentation from expert
websites. Documentation on
renewable energy best practice
globally, and in the Caribbean
context Existing best practice

templates

Brainstorming assumptions and

Constraint Analysis,

subject to change
and there is a lot of
volatility of price
due to global
supply chain risks
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To establish a quality Quality PMBOK Guide 6th edition, Analytic, PMBOK Guide 6th edition, Templates
management plan to management plan | Experience and interviews from Synthetic, like Flowcharts, Interviews, Gap
establish the guidelines, experts Documentation on Empirical Analysis, Benchmarking,
policies, and procedures to renewable energy projects in Saint Brainstorming assumptions and
be implemented in achieving Lucia. Documentation from expert Constraint Analysis, Root cause Quality can be a
the quality objectives of the websites. Analysis subjective term
grid operator, Saint Lucia and no standard
Electricity Services Limited, Documentation on renewable exists
within the triple constraint of energy best practice globally, and
time, scope, and cost. in the Caribbean context Existing
best practice templates
Caribbean context.
To define a resource Resource PMBOK Guide 6th edition, Analytic, PMBOK Guide 6th edition, Templates
management plan which management plan | Experience and interviews from Synthetic, like Flowcharts, Interviews, Gap
establishes the experts Documentation on Empirical Analysis, Benchmarking,

categorization, allocation,
management, and release of
the resources required to
complete the 2 MW solar

farm project successfully.

renewable energy projects in Saint
Lucia. Documentation from expert

websites.

Brainstorming assumptions and
Constraint Analysis, Root cause

Analysis
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To create a communication Communication PMBOK Guide 6th edition, Analytic, PMBOK Guide 6th edition, Templates

management plan to define management plan | Experience and interviews from Synthetic, like Flowcharts, Interviews, Gap

how the information experts Documentation on Empirical Analysis, Benchmarking,

regarding the new 2 MW renewable energy best practice Brainstorming assumptions and

solar farm project will be globally, and in the Caribbean Constraint Analysis, Root cause

communicated to all context Existing best practice Analysis

stakeholders involved, on a templates

timely basis and in an

appropriate manner to ensure

effective communication

during the project

implementation.

To outline a risk Risk management | PMBOK Guide 6th edition, Analytic, PMBOK Guide 6th edition, Templates, | Some unknown
management plan to plan Experience and interviews from Synthetic, Interviews, Gap Analysis, risks may exist
establish how risk experts Documentation on Empirical Benchmarking, Brainstorming

management activities will
be formulated and executed
for the 2 MW solar farm

project.

renewable energy projects in Saint
Lucia. Documentation from expert

websites.

assumptions and Constraint Analysis,

Root cause Analysis
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To create a procurement Procurement PMBOK Guide 6th edition, Analytic, PMBOK Guide 6th edition, Templates
management plan to define management plan | Experience and interviews from Synthetic, Interviews, Gap Analysis,
which approaches, processes experts Documentation on Empirical Benchmarking, Brainstorming
and procedures appropriate renewable energy projects in Saint assumptions and Constraint Analysis,
goods and services will be Lucia. Documentation from expert Root cause Analysis
acquired to ensure that the 2 websites.
MW solar farm project is Documentation on renewable
completed on time. energy best practice globally, and
in the Caribbean context Existing
best practice templates in the
Caribbean context.
To create a stakeholder Stakeholder PMBOK Guide 6th edition, Analytic, PMBOK Guide 6th edition, Templates
management plan to define management plan | Experience and interviews from Synthetic, like Flowcharts, Interviews, Gap
the strategies and actions to experts Documentation on Empirical Analysis, Brainstorming assumptions

promote stakeholder
engagement in the decision-
making and execution of the

2 MW solar farm project.

renewable energy projects in Saint
Lucia. Documentation from expert

websites.

Documentation on renewable

energy best practice globally, and

and Constraint Analysis.




in the Caribbean context Existing
best practice templates

Caribbean context.

To assess the compliance of
the implementation of the 2
MW solar farm with
regenerative development

and the P5 standard.

Sustainability

Assessment

PMBOK Guide 6th Edition, P5
Standard Experience and interviews
from experts Documentation from

expert websites.

PMBOK Guide 6th Edition, P5
Standard Templates like Flowcharts,
Interviews, Gap Analysis,
Benchmarking, Brainstorming
assumptions and Constraint Analysis,

Root cause Analysis

Note: Own Work




22. Validation of the work in the field of regenerative and sustainable development.

# SDG Goal Validation

7 Clean and Affordable Promoting conditions and best practices for
Energy interconnection of utility scale

12 Responsible Sustainability management plan requirement
Consumption and for all projects including planning for waste
Production disposal and powerplant decommissioning.

8 Decent Work and Promoting Economic growth through
Economic Growth minimizing energy tariffs.

13 Climate Action Promote clean energy projects facilitating a
reduction in emissions from the energy
sector.

16 Peace Justice and Ethical Institutions and Transparency in the

Strong Institutions project approval process
17 Partnership for the Partnership among the major Energy Sector

goals

Stakeholders

Note: Own Work

XXI
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9.2. APPENDIX 2: FGP WBS

1. Development of A Project Management Plan for a 2MW

Utility Solar Farm

£ 1
r o
1. FGP : i : i
Deli bl 2. Tutoring 3 Reviewer 4 Adjustment Presentation to the
it Process Reading Board of Examiners

] 4.1. Report for
=t 1.1. Charter 2.1 Tutor 3.1. Reviewer's Aotk 5.1. Final Review by
Reading Assignment the Board
= 4.2. Update
=] 1.2WBS Adjustments —I 3.1.1. Reviewer Assignment I EGE 5.2 FGP Grade
1] Report
o 4.3. Reviewers
1.3 Chapter 1 2.3. Chapter 4 - Development (results) 3.1.2, Communication conduct second
Introduction oy
review
— i 3.1.3. FGP Submission to
1.4 Chapter 2 Theoretical 23 Looned charter Reviewers
framework
- 2.3.2. 5cope
management plan e e—
.2. Reviewers
1.5 Chapter 2
] mMethodological framework e [ LSS Work
management plan
2.3.4. Cost Re\?;éz\;:f 1
1.6 Annexes (Bibliography, management plan
Schedule)
2.3.5. Quality i
management plan Yo e

2.3.6. Resource
management plan

2.3.7. Communications
management plan
S ——
2.3.8. Risk management
plan

2.3.9. Procurement
management plan
———————————
2.3.10. Stakeholder
management plan

2.3.10. Sustainability
assessment

Note: Own Work
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9.3. APPENDIX 3: FGP SCHEDULE

FGP Schedule 2Mw Solar Grid Board Timeline Charts People Goals
Jan 9, 2023 - Jul §, 2024
Sep 17 Oct 29 Dec 10 Jan 21 2024 Mar 3 Apr 14 May 26
L
14 () ~2.Tutoring Process ’: :
13 O v 2.1. Tutor H
1w O 2.1.1, Tutor Assignment ﬂ—.
1
7w O 2.1.2. Communication I g .
18 O 2.2. Adjustments of Previous chapters (if necess... L’:I =
19 O v 2.3, Chapter 4 - Development (Results ) 2 ’: :
20 O 2.3.1, Signed charter ﬂ_)
——
2 O 2.3.2, Scope management plan : ’[ |
22 &) 2.3.3. Schedule management plan : ’[ |
23 € 2.3.4. Cost management plan : ’[ |
24 O 2.3.5. Quality management plan : ’[ |
25 &) 2.3.6, Resource management plan : ’[ |
26 O 2.3.7. Communications management plan : ’[ |
27 O 2.3.8. Risk management plan 2 b[ |
28 ) 2.3.9. Procurement management plan | ’[ |
1
29 O 2.3.10. Stakeholder management plan i ’[ |
3 O 2.3.11. Sustainability assessment '[:I
11 O 2.4. Chapter 5- Conclusions : "0
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FGP Schedule 2Mw Solar Grid Board Timeline Charts People Goals
Jan 9, 2023 - Jul 8, 2024

Sep 17 COct 29 Dec 10 Jan 21 2024 Mar 3 Apri14 May 26
29 9] £.3.10. Stakeholder management plan { D
—
30 &) 2.3.11. Sustainability assessment 7 <
1 O 2.4. Chapter 5- Conclusions
-
32 &) 2.5, Chapter & Recommendations
'
33 0O Philological Review —
B e
4 &) 2.6. Validation of the FGP in the field of Regener...
= I Tutor Approval
3 () “3.Reviewer Reading -
L
w O ~ 3.1. Revi 's Reading Assig t -
L
38 &) 3.1.1. Reviewer's Reading Assignment <
—]
33 O 3.1.2. Communication

FGP Schedule 2Mw Solar Grid Board Timeline Charts People Goals
Jan 8 2023 - Jul § 2024

Sep 17 Oct 29 Dec 10 Jan 27 2024 Mar 3 Apri14 May 26 Jul 7
p =
38 O 3.1.2. Communication % dl :
40 O 3.1.3. FGP Submission to Reviewers = ’[I
a0 v 3.2. Reviewers Work N
2 0O v 3.2.1. Reviewer 1  ——
LG 3.2.1.1. Reviewer 1 Reading T
u O 3.2.1.1. Reviewer 1 Report I
5 0O v 3.2.2. Reviewer 2 —_—
I
% O 3.2.2.1. Reviewer 2 Reading T
7 O 3.2.1.1. Reviewer 2 Report i |
\
48 (O | v4. Adjustment ® B
49 (@] 4.1. Report for reviewers U
00 O 42, Update FGP q .
51 O 4.3. Reviewers conduct second review 'D :
2 0O Final Act of Approval ”
53 (@] + 5. Presentation to the Board of Examiners = ’l—'
4 O 5.1. Final Review by the Board -
50O 5.2, FGP Grade Report i
5 O FGP End |

Note: Own Work
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9.4. APPENDIX 4: PRELIMINARY BIBLIOGRAPHICAL RESEARCH

TABLE 40 PRELIMINARY BIBLIOGRAPHICAL RESEARCH

Reference Use in FGP Research Project
1 National Bunker, K., Doig, S., Locke, J., Mushegan, S., | The document provides the long-term energy
Energy Teelucksingh, & Torbert, R. (2017). Saint Lucia | transition strategy for the country of Saint Lucia
Transition National energy transition strategy. Rocky which informs the overall energy landscape and
Strategy Mountain Institute. projects which are possible for implementation in

https://www.rmi.org/insights/reports/saint_lucia | Saint Lucia.

_NETS/

2 Geothermal GeothermEx & Power Engineers. (2017). Pre- | The document provides the prefeasibility study of a
Prefeasibility | feasibility study of A proposed geothermal project planned for implementation in Saint Lucia. It
Study project in Saint Lucia; Final report. can assist in identifying the gaps in project
methodology presently for projects implemented in
Saint Lucia and provides a project which can be used
as an example to prove the methodology when it is

complete.
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Methodology

for Renewable

Global Carbon Council. (2019). Methodology for
Renewable Energy Generation Projects Supplying

Electricity to Grid or Captive Consumers.

The paper speaks to the early development stages of

renewable energy projects and specifically aimed at

Energy project sponsors, but for the purposes of the research

Generation (GEEMO01 V3.0 = 2022). provides insight that will help to structure the early

Projects hitps://www.globalcarboncouncil. com/wp- stages of project development for Renewable Energy

Supplying contentfuploads/2022/02/GLCMODI-Methodology- projects corresponding to international sponsor

for-Renewable-Energy-Generation-Projects-

Electricity to Supplying-Electricity-to-Grid-or-Captive- standards. This is important because many projects

Grid or Consumers-Rev.V3.0.pdf that occur on Saint Lucia occur with funding from

Captive international agencies. The document gives an

Consumers overview of renewable recommended project
development structures in the United States which can
be used to inform and benchmark similar ideas in
Saint Lucia.

IRENA IRENA. (2018), Transforming small-island The document presents an overview of the studies

TRANSFORM | power systems: Technical planning studies for | forming part of the prefeasibility stage of an energy

ING the integration of variable renewables, project in small island like Saint Lucia which can

SMALL- International Renewable Energy Agency, Abu | inform the structure required for implementation on

ISLAND Dhabi the island.

POWER https://www.irena.org/Publications/2019/Jan/Tr

SYSTEMS ansforSming-small-island-power-systems
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Renewable
energy project
success:
Internal versus
external
stakeholders'
satisfaction
and influences
of power-

interest matrix

Magbool, R., Rashid, Y., & Ashfaq, S. (2022).
Renewable energy project success: Internal
versus external stakeholders' satisfaction
and influences of power-interest

matrix. Sustainable Development, 30(6),

1542-1561. https://doi.org/10.1002/sd.2327

The paper speaks of the success of renewable energy
projects from the perspective of stakeholder
management. Given the susceptibility of projects to
political will, this will help in informing creating a
framework where all relevant stakeholders are
sufficiently engaged to ensure project success as much
as is possible. It examines the environment using a
tools we have used in the MPM, the power interest
matrix and correlates success factors to project

SucCcCess.

Assessment of
sustainable
energy system
configuration
for a small

canary island

Meschede, H., Child, M., & Breyer, C. (2018).
Assessment of sustainable energy system
configuration for a small canary island in 2030.
Energy Conversion and Management, 165, 363-
372.
https://doi.org/10.1016/j.enconman.2018.03.061

The paper explores the configuration (combinations of
technologies) of sustainable energy projects in small
islands, similar in scale to Saint Lucia and can be used
as a benchmark for applying the framework to

different projects.

in 2030.

Sustainable Olang, T. A., & Esteban, M. (2017). A key part of the framework of how a project is
Renewable Sustainable renewable energy financing: Case financed. Both the government and the utility need to
Energy study of kenya. In M. Matsumoto, K. Masui, S. | ensure that the financing is sufficient to ensure a
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Financing:

Case Study of

Fukushige & S. Kondoh (Eds.), Sustainability

through innovation in product life cycle

successful project and minimize the power purchase

price at the end of the project. The paper uses Kenya

Kenya design (pp. 167-179). Springer Singapore. as an example but has principles to be applied to any
https://doi.org/10.1007/978-981-10-0471-1 12 | country context.

Final Panorama Environmental, Inc. (2018). Final This is the environmental and social impact

Environmental | Environmental and Social Impact Assessment: Saint | assessment of a major project ongoing project in Saint

and Social Lucia Renewable Energy Sector Development Lucia. This project will be used to test out the

Impact Project. framework and can also be used in refining the

Assessment: https://documents1.worldbank.org/curated/en/7 sustainability portion of the framework, including

Saint Lucia
Renewable

Energy Sector

51671545290784636/pdf/Environmental-and-
Social-Impact-Assessment-Resettlement-
Policy-Framework-Stakeholder-Engagement-

Plan-and-Draft-Resettlement-Action-Plan.pdf

sustainability management plans.

Development

Project

Green Sridhar, C., Thaskeen, F., Harshitha, M., Varsha, J. | Renewable energy projects are good for the
Technology and | R., Deepika, T., Devi, & Pareek, P. K. (2022). environment in that they displace fossil fuel
Sustainable Green technology and sustainable renewable energy | omissions. However they may not be truly sustainable
Renewable analysis. Paper presented at the Innovations in in that the practices associated may not be sustainable,
Energy Analysis | Computer Science And, 617-625.

https://doi.org/10.1007/978-981-16-8987-1_66

they may produce too much waste and may have

questionable supply chains. The paper explores these
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topics and will add to the framework efforts to ensure

that a project is truly and fully sustainable.

10

The Emerging
Trends of Risk
Management
in Renewable
Energy

Projects

Xue, J., Fan, H., & Yue, G. (2020). The
emerging trends of risk management in
renewable energy projects. IOP Conference
Series: Earth and Environmental Science,
586(1), 012014.
https://www.doi.org/10.1088/1755-
1315/586/1/012014

The document speaks to risk management in energy
projects, which has implications for the renewable
project methodology framework for Saint Lucia. It
will specifically inform the risk management
knowledge area components but will broadly affect
the project as risk management affects all the parts of

a project.




9.5.

Public Procuramant Contract Agreemant
Lusmp-Sum

This CONTRACT AGREEMENT iz mace on the . {inser] . d of [amtar manth, yaar]
aETwEEN
{enter mame af Procaring Entity] of the Gavemment f Saint Lucia, and havirg it princieal place of
businez: a1 fenter addess of Frocuring Eesintserainadter called “the Procuring Emtiry™} of the one
part
ano
fenter Cansuitoni]
{Hereinafter called “the Consultani®| arc hawing itz princieal place of busivess #t fenter address of
Cancuinejod ha ather part

NETW THIS CONTRACT AGR;

ENT I5 AGREED A5 FOLLOWS:

1 The Procuring Entity roquires the [describe consulting services) (Heseinafter called “the
mmmm

2 The Conmitant, hawing represented 1o the Procuring Enlty that it has the requred
professianal skils, expertse and technical resources, has Jgresd 1o provide the Consulting
Serces on the terms and conditions set farth in this Coniract

El mmualngmm cblgatians of the procuing Entey and the Cansultans shall e set forth
n the Cantract, in
@ e ATy out the Consuhing Servces i
af the Contract. anc
81 The Prcung Entty shall ke payments o the Carsulant In cencance wil the
presisions af the Coniract

provtsicns

4. The following cocuments) shall be doemad ta form and be read a: part of this Conaract
fa) This Contract Agreemen; and
Ib] - Spocial Cancitions af Contract for Cansuiting Services; snd
el Ennnml[nn:uu\scﬂ[nnmﬂlcr[nnu\lr‘su\mu,am
el Contract Agreement Agpendie
T Appanchs AT ofBefarence el
() Appencva- bey Experts;and
() Append C —Beeakovw of Contract Price; and
i ¢ - Farem of Advance Pagments Guarantss.
e} The Fencerer's I and

Ifl The Aequest for Proposal; an!
ather documentis|

[

I the event of any dicrepancy ar Incorsistency within the Contract documents, then the
decuments shall prevail in the arder lsted abave

This Contract Agreement and the dacuments stated n Part 4 above, constiutes the entee
agrecment berween the Procuring Entity and the Consultant and superseder by all communications,
eregutations and agreements whether witten or crall of the parties mace prior to the cate of
Cantract.

or falure
123 The falure of a party 1o fulfd any of iz cllgations hereunder shall nct e cangldgse 12
breach of, or default under, this cantract insofar as such inability arises from an
‘event af Farce Majeure, provided that the party affected by such an evert has taken 3l
reasorable procaubees, due care and reasanable ahemathve meazures, all with the
ajectue of camying out the besms and conditions of this contrac
124 A party alfected by an event of Farce Mafeure shall cantinus to perfor itz cbligations
under the contract as far a Is reaszeably shall Eake 3l reasonabh
Wajeure.
125 Aparty affcisd by arsvent o Fores Mjcurs shl vy the cihr patyof s cvers
o B ljcllcm:irdarp fdlnwlr‘

ch evers,
o iy g Uve writan i s oo 1 rsdble e smcons s o
resumrgtion of the cantract

125 Any perc within which a party shal, pursuant o this conract, camplete any aciion or
imsk, shall ke extended for a periad enual b the time during which such party was
unable Lo perform such action gs Ap L Foree Majeure.

127 Curing the period of ther inabliy to perfm the consdting senices g5, fl of an
event af Force Majeure, the consultan, upon Einuctions by the procuring ensiy, shal
aither.

lcemaiibse, In which case the cansulian shall be reimbursed for additicnal costs
veasonably and necessariy incuved, and, I ecuired by the procuring entity,
i rEactating the coreting senAces; of

Ik} continue with the consiting sarces to Ehe extant reasanaby passitie, in which
case the consultant shall continue to b paid under the terms of this conract and

e reimbursed for incurret
122 Inthe case of di betussen the parties 3s 1o the exstence of estent of Forre.
Wajeure, the matter shall ke sented according ta GEC Clause 32,

13 s

n

131 The peocusing entity may. by weithen notice of suspensicn to the consultan, suspend ail
prgments to. the cansultant hereunder € the conukant fails to perfomm any of its
abiligaticns under this contract, inchidig the camying out of the consulting serces,
prcwided that zuch notice of suspensian:

akzhall spectfy she nature of the falure; ard

B] hall request the consmitant fo remedy such falure within 2 period nck exceedh
thirty (30} calendar days after receipt by the consultant of such notice af
suspenzian.

13 Termination
14.1 This coniract may be terminated by either pariy as per provisicrs of hs dause.
2 The procusing eriy may bermirate this conirac:

faln case af the occurrence of any of the folowing events:

L i the cansultant faik 1w remedy a failure In the perfarmance of s cailgations
stated within this Clause, s specfied in a natice of swspension as siated in
GEC SUb- Clausel3 1 of

& i the conaultant becomes for, in the case of 3 joint uenture, If any of s
members become) izalent or BarknupE or encer into any agresments wih
their creditors for rebef of debt ar take adhantsge of any bus for the berefit
af ebtars or go Into lquidation or recehvership whether campulsory o
weluntary, ar

13

Section VIl General Conditions of Contract for Consulting Services (G0C)

me Sum Cantracts.
a

This Cantract Agrasmant s exscuted i azconfance with the laws of Sant Lucka on the day, month S priac v e s Pt 1 Proposn

anc year dcsted abave.
Name: (Insert rame]
et [rerespature]

e gert rare]

signec fnuersgrarune]

(insart ]

or seeten ebalf o the cansulare

1 Defnicns
11 Treoughout the General and Special Conditions of tontract, the follawing terms shall

ey

a}"Acy” means the Public Fracurement and Asset Dispasal Act, . 38 af 2015,

b) “alflatels]* mears: an indiidual ar an entity that direcily or indivectly conirals, er
ors i

o arefon bebalf o the Precuning Eney

el contract” refers to the pubilc procurement contract and means he publkc
procurement contract agreement, Eogether with the cantract documents referred
i 1o therein, Inducing all atachments, tarms and canditions, sppencices, and all

ate: éar ajain venture,

For arel o bebalf of cach of the members of the Coatant
Jine ventue: inser he ram.ofthe ]

Rutharses represeiative, nser raeme o i e mermiss]

St fart Auéhorts Sepreserdaive o behalafa 1Y)

ar and cn behsif o sk sgnature blacks for each membes f ol ar s groeg])

douments | reference therein. Frocuring entity and a
corsuitant reasling from public procurement pracedures;

) “comibing services” means services which are of an mtellectual cr adviscry naturs
prodied by s or idial i thak proesional 1, s, cgn and
arganise spcilc prajects, adse dients, conduc trairing ar trancfor knowlecge;

le) “ceadant” mears a it o el [ ekt 3 torctim ha b

2 putilc

1 "enptact doouments” means the doouments lsied i the pubilc pracrement
Coriract agreement, nch.cing any amendments s sequently e,

81 days” means calendar days urless otherwise seatec,

1K) “Effective Date” mears the date or which the confract cames nta foree and efect
pursuant to Clause 12,

11" apert” means, colloctiely, Key Experts, Norw Key Experts, cr any other persannal
pronded by the

11} "3 g maaes commenicated in witien form teith proct of recey

IkiKey Beperis)® means an induidual professional whose g -
incraledge and esperience are critial to the perfarmance of the consullig

services under the public procurement costmet;

Moty Epertel means an inchd prclesiand e by the el
srer ar zub-consultant and wh i assigned to perfor the cansulting services

oy oreharsof undar tha

i) “Party” mears either the procuring enlity o the cooadaat;

0] “persan” includes 3 corparation oe UnINCErporIes Body

o) “publlc procuremment contract” means the witlen agreement made between a

a t0a

) peasciag ensity’

L means a Minkiry, depariment ar ciher agency of the Govemement of Sant

& cludes a Minstry of the Gouernement of Ssit Lucis hat acks on bebalf af 2
becky.

I "sub-cansultank” means an entity to whom the succesful tenderer intends 1o
ract army part of the consulting services whille remaining responsible to the
the perl

147 Upon termiation of this contract, the procuring enbty shall make the followsng
Ppmants to the consultant:
fakemuneration for consulting services satisfactordy performed priar ta the elfective
date of terminanon, and remmbursabie expendmures for epencitures acally
ncurred priar £ the affsctive dsta of termination, and
i1 the case of termiratian pursuant ta GCC Sub Clause 18 2{al e, rembursement
af any reasanatie cast INogersal tn the prompt and ordery terminance of this
<ontract, Inchuding tha cost of the retum Internaticeal travel af the Syperts.

W the conzultant fals to comply with 3ny final decision reached 25 CUUL 21
arbitratian proceechegs pursuant ta GO Cause 32; ar

b, 25 the result of Force Majeurs, the conauiant I urable 1o perarm 3
material particn of the cansulting senvces for a periad af nat less than, sixty

160 calendar cays; o

f the procuring entity, in Its sche déscretion and for any reason whatscever,

decides 10 teminate this contract; or

. i the corultant fals to condirm avatabilny of Key Experts or commence the

nment x requiredtin GCC S Clause 111, o

Hitls determined that I fraud and corrupti

efiner i the ACt, in competeg for of In execuling the conract.

b} Where the procuring ensity berminates the contract, in accordance with GOC Sub

Clause 12.2(al 1t shall tssue a written aotice of termination to the consuitant, accep

provicing tha following minimum tmetrames: practices, amplay appropriste techralogy and zafe and effective equipment, machinary,

L atleast thiry {30} Gays f the termination Is Gue ta reasors stated i) - (l: mistarkas ‘il indthods. Tha Cormyftand: Soll sheays act et ol g votien

o relating 1o this contract ar 1o the consulting services, 2 @ falthful adveer to the
at least stoty (E0) cays If the termination ks due 1o reasons stated in fvi: ar procuring entity, and ghgll 44 2l firgs suppcrt and safeguard the procuring entity's
at least five (5] clays  the termination s due to ressons stated in |un -l begiiimate intereats in any dealings with third partics.

The consutan may terminats this contract: 152 The contane shall amployar proviiesuch quake and experienced aperts and
lakin case af the occurrence of any of the events: b SEVICES.

L H the procuring entity fals o pay any meney due o the coaultant in 153 The cortant ray subcantsact et of the conadie senices 10 an extens and with
accondance with Ehis contract or fals ko comply with any fial dedision ey Experts aned sub-cansultants as iy be appiowec in acvance by the procunng
veachied 35 A gl arbitratice pursuant ta GCC Clauss 33; murr Ay 3greed subcontracting shall no alter the coraultant's cbbgations under tha

& i, as the resit of Foroe Majeure, the conaultant ks Lrable 1o perfarm a contract.
matarial partion of the cansulting centces for 3 periad af nat less than, sixty

160) calendar ays; o
# tho pracuring entity ks in materisl breach of Its obligations pursuant to this
cantract and has rot remecicd the same within farty e [45) cays [or such

E

15 Standard of Parformance
151 The conutan ok paror the <orclting srcas ané cry ot the censltg
e with 3l due dilgencs, efficency and ecorceny, In accodance with genssally
cral starcards and numu ard skl absarve saund management

il

15 Confiict of Interest
16.1 The cansultant shall hold the procuring entit's nteeest: parameurd, witheut sy
for st fict with other ther

fonger period 2s the consultant may Faue subsacuently scprowed In writing)
Tollawing the receipt by the notice ecying such breach,

b} for ressans specfies in GLE Sub-Clise 18313, by provicing wiitten natice af
tarminaticn ta the procuring entity provding 3 miimum af thty (31) calendar
s notice

If the cantract has net become effective, cither party can terminate the cantract in

accordance with GEE 3ub Cluse 10.2.

Upan termiration of this cantract In accontance with this clause, ar upon espiration al

this contract pursuant o GCC Sub Clause 2.9, 2l nghts and cbllgatians al the parties

shal cease, except

Tabsuch rights and chllgstians 2= may have accrued on the date of termination cr
aupiration, or

b} the abilgatian of condidertiabty sat farth in GCC Claue 17, or

Iethe conatans ckigatcn 1 i nspactn, coppe, v At o thek

cunts snd records set forth in GCC Clause2D, o

ol nder it Lucka

Upan i conaract the o Mpl.rsu:mnn e

Sub Clases 162 0r 143, Ir::nnsl.ll-ﬂ “ball, Inmatlately upan dspaich o reclpt af

such ratice, take 3l neceszary s Ering the cansulting serices 10 a daza I 3

prompt and crderly manner and il ke wry reascrable offort to keep

upenditurss for this purpas ta 3 minkmum, With respect to documents preparad by

the conzultant and squipment and ratenals fumishes by the procureg entity, the

consultaen shal proceed as pecuided, respectively, by GEC Ciausas 21 or 22

arw corperate Interests, This shall incuce, But b= ot Bmited 1o, Eha fallowing:
fah

et
the consultant in accordance with thase Congitions af Contract shall canstiute the
<orcultant's crly payment in cornection with this contract and, subject ta GCC
sub Clause1 1fe], the consultart shall ot accegt for its cwn berafit any trace
coméssen, discOURE oF SIMIAr FaYTENt in CORRECtian with JCHNes pursant 10
this contract cr in the discharge of itz cbll gations; and

thee cansultans shall use ts best efforts to ensure that any subs-<corsultants, as well
a the Eapents and agents of ather of them chall achere to GOC Sub-Clause 16 1l

E

aned
H the comar, 2 par ofthe comiting sandces, has e reponabily of
s e oo ently on he rucurnent of o, wark o coing
serdcns, the consultant shall mn\dwﬂhlﬂ: applicable tws Govermment
of Sant Luci, and shall gt Fyuag exercise such R pcriey o b b
af the procuring entity; and

o i e coveere chisnad b s cancic 1 the seren F

fe) the consutant agrees tht, duiig the tem cof Sis contrct and e
terminaticn, the t and amy entity 2= wallas
any sub-consultants and any entity afilated with such sub-cansultaris, shal be
dquaiiied fram prowcing goois, warks of nor-corsiting serices resufing from
ar diractly related ta the corsultants cansulbing services for the presaration or

A the prajest,

APPENDIX 5: GOVERNMENT OF SAINT LUCIA LUMP SUM CONTRACT

Ie°TR e of ference 107) el the ctjecthves, cope et ks
performe, respective resportilives of the procunng ety and the
i, e et et of e sssgnment; and
)16 the conest 55 requires, “sngular” means “phral” and e versa

12 Pubil procurement contracts which Induce the provision. of goocs and works shall be
reganies as consulling service conracts I the atal value cf the cansultig services s
‘sreater than the value of the goods cr warks covered by the contract.

2 Inerpretations

2.1 Entire agreement: The contract constitutes the entee agresment between the

precue sy ar e cansultant and supersedes all CaMmMLrICIEGNS, NEgEtFNIGns
and agroements of the parties madk Pnce o the date of the contact. NG agent e

representative of either party has autherity to make, and the parties shal not be bound

by or be labie for, any statement, representatian, pramise cr agreement ot set forth

herein

Pagment 1o the consullant under this contract shall be an a tme based contract o

b e cantrac bk, a3 stpulatec In-th SCC

2.3 Amencment No amendment, moddication o aiher varation of the cootract shall be

vl unless 115 i1 WAL, 5 Cated), Expressly rufers (3 Hh CoMICt, and & Sgnes by 3
duly authanisec repressriatve af cach party. However, cach party shal ghe due
consideration to any properals for modification or variation mate by the otber party

2.2 Exphation of conéract: Unless terminated earler pursuant to GEE Cause 14 hereal, this

contract shal evpire st e enc of such S ied after he Eflective Date 35 specibes
the SCC.

3 Relationstep bitwoan the Parties
31 Nothing contaned In the Public Procurement Contract shall ke construes 3

establiching a relatiorship af master and servart or of principal and agent as between
the procuring entity and the comultant. The cormatant, subject ta this contract, has
complete charge of the Experts and sub congubtants, i ary, perfarming the consulting
emces an sh . ol resparlle e e cnie sedeespefarened by shem. o
an their bekalf.

4 Conduct and Exgibility of Consultants

a1

“The Gowemment of Saint Lucia recuies that 3l arties invaked n the procuremen
tian af the highest

27 n accordance with the Act, 3 consultant shall nat -

Ialergage In arabet any comuet or frachilent practices: and

151 engage in any caercive practice theeatenirg ta hamm, directly or indirectly, any
person or his or her property to influence his or her participation on a public
arocurement procasure, or affect the exscuion of 3 public prasurement sontract;
and

Iclergage in collusion, before or after 3 peopesal submision, designes to allocate
establish

competitive lovels or ofherwsse deprie 3 procusing entity of the benefit of free
and open competitian

23 The procuring entiy requires consultants to adhere to all requirements during the

perfarmance of the contrazt. The corsadeant shall:
lalae the begal capacity £0 SOGFL UG the publc Procurement cantract; and

f1 the consultant 2 well a5 its sub-consuliants shall nct engage, etther directly or
leectly, i any b acthvities shat would conflct with the
activities assigned i them under this contract, and

[} the consultant has an cblgation and shall ercure hat iz Expens and sub
conautearns srall have an cbilgatian ta disclosa any sauancn of atual or potential
confict that impacts their capacty ko serve the best interest of the procuing
enity, cr that may reascnably be percehved 3 hawng thes effect. Failure to
dischase saic sibuatians may lead 1o the dequslfication af the cansultant or the
terminaticn cf t cantract.

13 Confidentlality

121

the coerary,
conficential and shall nt, without wiitten consant af the ciher party, dnuige e ru
third party any dacument, data, or ather Information furnished drectly ce indirctly by
the cther garty In ccrnection with the cantract, whether such information has been
e of the cantract

Wathar ey sl Ut any ich dcumane, it anc car Infermation rcased from
the: aeher party for any purpases urelatec £ the comtract, withcut grior apgroval.
he consudtant ar any Experts shal nat make puUblic the reccmendatians formulated
b8 RrsRal, o a: 3 result o, the consuitng sendces.

n

(beither party are regudred toshare with institutions financing the contract; or

b} otherwe becomes bnufully avalable to that party fram a shird party that has no
abligaticn of canficenziallcy; or

fclean be growen to hawe been possessed by that party at the time af disclosure and
‘which was ot presiously cltaines, drectly or inclrecty, from the other party; or

i) naw o hereafter enters the public domain through na foultof that party

18 Lbiiny of the Cansultant

181

sliect o acconlprcusces, f any, o forh In the S the e (shity
under the

13 Ingurance to be Taken by the Cansultant
181 The,

falshiall tabe St anc malngain, and shall cause ary sub-cansultants ta @ke oot and
mairain, at s (or o 1, 25 the case maxy be) awn cost but on
tarm seproed iy the against the risks,
andfar the coverage specified in the SCC, and

b1 at the procuring entity’s recuest, shal provide evidence ta the procuring entity
showing that such insurance has been taken aut and martained, mchiding the
payment of al premiums du; and

[clshiall enaure: that such msurance s n pace pricr 1o commencing the consulting
services a3 stated In GEE Clause 11,

20 Accounting Iespection and ioditing

ma

The consulane shal kesp ang shall make all reasonable efforts 1o ciuse s B
consultants ta keep, acrurate and systematic accounts and recorss in sespert of the
consuiting services, and in sich form and derail that wil leariy Identy reisyarn time.
changes and cests,

The cansultan shall permit and shall cause It s conmitants to per, the procuring.
entity and/or persans apponied by the procuring entity to inspect the Sie andjor al

m

21 Raparts and Recards.
The consultant shall subirit o the procuring entiy the reports and documents spedfied
inSection . Cantract

it the e periocs satec

Uz ctherwise: indicatec in the SCC, all reparts and relevant data and infommation
sueh a2 maps, diagrams, plars, databases, Gther documents and Software, sURPCHUng
recardk: ar material compiled or prepared by th

211

I dcerse

b} nat be insoent, In receivership, bankrupt o being wound up, 115 alfairs are not
being acmirustene by a court or a jucicial cfficer, and Its business activities have

clhave fulibec chligatians to pay tases and socla security contributions; and

) cormply with the ks of St Lucis; 3ne

e} nat have a confiics of interest in relation 1o the pubiic pracurement requirement;
ard

i nat have any director or officer, that Fas been comvicted of any criminal offence
to the professional conduct ar the making of fike statements of
misregresentatians as to their quaiications ta ggig Yilg 2 public procurement
ZGrEract within 3 penan of five {5} years preceding the comemenzement of the
public procurement procedure, and
et be e o ¢ none of its directors or officers hv been
23 wilh 3 tancerer, o supFler ubect o suspensin In St tuls, the
tegmnnrlmmunnxlv

the pracuring ercity M recuessed by the procasing entity

Apperdices, Appencix A: Terms of Reference, In the ruembers and

e comsultant foe the procuring endity |,

i the consalting services shall be confidential and become and resmain the

aksokae property of e EIOCUNNg ety
tarminaticn or expiration cf thi centract, prowde all such decument
eniity, together with a detaler inventory. The corsaitant may retain a
documents, data andjor scl

Coneract without ricr written approval of the arosuring entity.

agreements

parties foe purpeses of development of
databiases, ather cocuments and software, the cansultans shal cbtain the procurieg.
entity's priar written apeecwal ta such agreemants, and the procuring enity shal be
entitid at its scretion, recover the expenses related to the dewclopment of the
programis) cances

saftwars, i any, call ba spectied in the SCE.

- The conzattant <hall, nat fater than uacn
15 15 the procuning
copy of such
fware but shall not use for pupeses unrsated to this

are necessary o appropriate between the corsultant and thint
the plans, crmings, spectications, desips,

. Deher restrictions abcut the future use of these decuments and

22 Equipment, Vehides and Matarlals

21

Key |
71

Ecpupment, weickes and materials made walable 1o the consulant by the procurieg
sty ar purcased b the careucnt whcl o parly with o by he
entity, shall be the

B} nat be nzadmnt, in reciverthy

banikrupe cr beeg weund o, it affair are rot

verg semeisired by 3 court or a uaical céficer, and s business acthities have

suspended,

e i chlgatians to pay taes and soclal security scntnbstions; and

(i) <ommpiy with the buws of S3int Luci; ang

16 ot have3 confic of e o 0 the e prorarment requremert

mm hiave any director or officer, that fas been comicted
ating

of any criminal

chence

to the prafessianal conduct ar the making of flse satements cr

mummmm a5 to thelr qualificatians ko FlgL I a peblic proc

contract within a periad of five {5) years preceding the comencemant of the

public procurement procecure; and

[t be sublect b suspencion, ar nane of s directors o

il ALK 3 bencerr, o SUpRI SuEJct 0 SuSpansion. In Sane s, he

preperty of the procuring entity. Upen, terminaticn cr
Expraton af this toetrach he copelhant shal prec the procusng entity i
Fwentary of 3l such egupment, vehicles and matertals and where regured, shall
diepase of such equigment, vehicles and materiak in accordance with the procurieg.
entity's instructions.
shall wesure all vehicles and h

Fcaructed in wriing by the 1 The Insurance shall be 3t the procurieg.
entity's experse for an ameunt equal to ther full eplacement vakse.
iy equpment or material brough by the consullant ar ts Eaperts inte Saink Luca for

e sither for the project or persanal use shal remain the property of the
consultant or the Experts concemes), a3 appicable,

Experts
he sifie, agreed jcbs descriptian, minimum cualification and time-input estimates. 1o

camy outthe cansultng serces of each of the consultant's ey Experts are described In
Section . Cantract Appercicss, Appendic B Key Experts.

M changes shal b MIce K the Ky EXPErts ks othenwise ageed i wting with
the pracuring ersity

Hatwithetanding GEC Sub Clause 712, the substiutian of ey Experts during contract
‘executian may crly be consideres folireing the cansultans’s writian request and be
dus to droumstances cutside the reasonable contral af the cansultans, including but
nat mited ta death or medcal Incagacty. In such case, the consultant shall provide a

replacament, wha shal
‘experience, and at the same ratg of remuneratian.
34 Inthe case of time-based contracts, the following shall anply:
fab additioral work & required beyond the scope of the cansuling servees spedfied
i Sectian X Coniract Appendices, Appendix 4: Terms of Seference, the estimater
time-ingaatfar the Key Bxperts may be increased by agreement in wribng between
the procuring entity and the conaultant. I case where payments under this
‘conéract exceed the cellings set forth in GEE Sub Clause 33.2, the partes shall sign
2 coniract amenciment.
IF during ezecution of the contract, addticral Key Experts are recpared to carry cut
the consultng services, the comsultant shall subimit to the procuring entity for
ared approval a copy of ther Curricula Yikae [Vs). 1 the procuring enti
daes nck objet in writing {stating the reasans far the objection) within thty (31)
days from the date of recepn of such Cvs. such addiicnal Key Bxperts shal be
deted to have been agproved by the peocuing entity.
fichany specific working ours and holidzys for Experts that apgly to this contract shall
stater In Appencie 3. ey Experts.

of squivalent or better gualiications and

E

24 Removal of Experts or Sub-conssitants

281 1f the procusing entity finds that any Equert or sub-consultant has comitted sericus
misconduct cr has been du th by committed 2 aiminal action, or the
PHocUNng enEy determines that the cansultane's Expert oF swb-ccrsultant has engaged
i & fraudulent e comupt practie, In accordance with the GEC Clause 4, whis
pertarming the consuling sendces, the consultant shal, at the procuring enity's
written recuest, prendde 2 replacement.

263 )0 IR ARUG L any Eprt o sub-cansultans & found by the peocuring entity 1o be

Incompetnt cr incapabée In GEcharging assigne cuties, the pracLing enciy, spesifing.

the proxds, mary fegust the consuliant 1o praice a replacement.

iy replacement of the removed Expert or sub-consultant shal possess better

qualifcatians and experience and shal be acceptable to the procuring enity.

he cansultant shal bearall costs ansing fram any remeyal ancor replacemant of such

Experts or sub- consuants

75 Assistance and Eemptions

shall use s bst af

Afied in the sCC,

[akasast the uch as shall
e mecessany io enatil the cansultant to perfoem Ilmnnnmlm‘ serices; and
I} st she cansultant wih greeptly cktaring, far the Experts and, If Jpprcriate,
sl depencents, 38 e ey a1 et s, rescencs pe
change permmits and aey ofher documents recuires far thei stay in Saint Lucia
while camyirg out the corsuiting serces under the contract; and
[clfaciitate. prompt clearance thicugh custams of any aroperty feguired far the
‘cunewiting serwces and af the personal effects of the Experts and their el
dependents; and
(i) tswe ta oficiak, agents and repeesentathves of the Goserment of Saint Lucka 3l
such mstructians and information 2 may be necessary or appropriate for the
aromptand effectivs imptemenzaticn of the consulteg serces; and
fie) assist the consultant and the Zxperts and any sub-condtants emeloyed by the
corsulant for the concaing serices with obtaring all necessary permissions,
AompHIENS 32 may be necesary oF JpANGETALE for the ramp and
‘effective Implementation af the cansulting semwces, anel

24 The procuring enlity recuires the constant ta disclose any commissans, grasulties oo reglan.or ntematianally.
foes that may hase boen paid or are 10 be paid to agents, e any ather party with &2 The procuring enbty recuires the corrubtant 1o diclose any commissions, gratuites o
respei ta the selectian pracess or execution of the contrast. The infarmatian disdlosed fows that may iave beon. pakd or are 1o be paid to aperis, cr any aifer parky wi
must inchude 3t st the nam and acdres: of the agent or the ather arty the amount ta the selection pracess or escoution of the canlract. The infarmatian dlsclosed
ared curmency, and the purpase of the cornission, gratuity o fee. Faiure to didose mut inchde 3t least the name and accress of the agent cr the ather panty the amcund
‘such commissicne, gratulties or fees may result in termination of the cantract angfor and currency, and the purpase of the commission, gratuity or fee. Falure to disdose
sanctiona by the praturing entiy. Such comeniziors, gratuites ar ey resull In termination of the contract ardoe
sancticns by the procuring artity.
AT reconeilan chal pindds sl aulance i i et . Mgy 2t prcaring &5 The consultant shall prawice such evidence of fs continued elighiliy a5 the procuring
botiidaigd et Pt of W oo A i e pinerence Bt ety ray reascrably request of it cortinued slgbilty during the performance of the
contract,
5 Gowrning Law il
51 Thi canrac hill b gouemed by and nlepreted i sccordance with the sws ofSank 51 hiccantract shall b govemmed by and Intexpratac i accordance whth the v of st
- Ludia
52 The cancultan: shall perform the onsuiting sendces in sccortance wih the conzrct 52 The cansultant shall perlorm the consulting serdces n accordance with the contract
anc the Laws of Saint Luca and hall take all practicable steps ba ensurs that any of s Hhn s o S Lt e Akl Ealk 3 practcafile s arra i iy
Expertz and sulr consultants, camply with these laws. Exportz and sub consultants, camply with these laws.
& Language of the Cantract & Languoge af the Cantract
51 The contract 3 well ac all comespendance and cocuments relatig 1o the contract 61 T cantract 20 well a5 all camuspencerce and Cocuments reating 1o the contract
enchanged by erglsh. o by Exgh
7 Jolnt Venture 7 Salnt Venture
7.1 W the concutant & 3 jaint venture, all of the parties shall bo jointly 3nd saverally listls 7.1 I the conaubtant s a joint venture, gl o e parties shal be jaintly and severally lsble
to the procuring entity far the fuliiment of the provisions of the cantract and shall 1o the procuring entity for the fulliment of the provisions of the contract an shall
desgrate ane party o act ac 3 leader with authorty to act on behalf of the joint desgrate ane party ta act as 3 leader with authority to act on behalf of the joint
venture. The camposition of the joint venture shall mat be aitesed without consent of venture. The compesition of the jaint venture shall nat be alternd without oment of
the procuring entity. the procuring entity.
5 Commusications and Authorled Represantatives N it At e - -
81 shat be any .
such natke, request or corsent shall be decmed ta have been gen or made when e o e o
Py delwered In persan to an authorized representative, 2 inclcated in GCC Sub-Clause 8.7,
dekuered In person to an authorses representatig, 3 indlcated n GCC Sl 3 b i oy s Tl
af the other party 3t the adcress specificd in the SCC.
&
B
accounts and 1o the the contract and
the propazal, and to have such 3ccaunts and recards audited iy JLcitars sppaintad by

25 Access to Project Sto
61

27 change In the Apphcabie Law Related

271

XXX

B2 Ay acticn required or permitied ta be taken, sed any document requied or permitied
io be exscuind under 1his coniract by the prosuring endily ar the consuliant may be

takien o execisted by the representatyes specified in the SCC.
%3 In case the consukant s 3 foink venture, the members her

tharise tha

representative specified in the SCC to azt on thelr behalf in exsrcsing all the
consultant’s rights and chiigaticns towands the procunng entity under this coneract,

cluding without lmitaticr,
fracurg eniity.

veceivirg of insiructions and payments from

®a  ather party map change Its adcress or the authansed representatives by guing the
ather party wntten notice of such change o the address spedified in GOT Sub-Cause

21

3 Lomtion

21 The consulting services shal be performed at such locations as are specifieg in the

contract are,
26 the precuning entity ay 3perove.

10 Effecsivensss of Contract

re the lacaticr f 3 parbeubar task is not specified, at such kocations,

101 This contract shall come (e dorce and effect an the date of the procuring entity's
natice to the consultant insercting the consultant ta begn camrying out the consulung
sesvices. For the avcidance of daubt, the Efective Date is states in the SCC. This rotice

<o rh W L

102 1 this confract has nce become effect

tive within such time period after the date of

contract signature as speciicd in the SCE, either party may, by nat less than thety (30}
days written nobice 10 the ather party, dedare this cantract £ be nadl and woid, and in
the eamnt of such 3 declaration by either party, nesther pany shall have any chim

aganst the other pasty with regard to this contar.

11 Commencement of Servic

T11 The ecritan shall conlie vl iy of Key Experis s hegn amyg ot the

consulting senvces not ater than the

s after the Effective Date spedfied

s confirmaticn of the wwm- mlamu-, o start the assignment shall be

subimitted to the procuring entity in writing 25 3 wrtten statement signes by each

Eepart.

12 Force Majewre.

Key

121 For the purposes of this contract, *Farce Najeure” means an event which s beyord the
reasonable contrel of a party, s not foreseeable, = unaveiable, anc makes a partys

perfarmance of fz chigatiors ity
reasanably to be

e contract impassible ar s impractical 2
considereil Impessible under the drcumstances. Subject ta these

reguirements, such events may incluge, but s not resircted to, war, icts, il disorder,

carthquake, fire, explusicn, siorm, floct or oiher adverse weather

conchtians, strikes,

ackouts ar other Industrial action confiscation or any ceher achon by Gowemiment

sqences.
122 Fores Majeure shall not Indlds:
(ny v it s o b the
warty's suly conguliants cr emplayees,

151 2

resbgatcs o dericesl xton of a gty such

expected o both Jakp,

at the time of the candusion af thiz cantrace, and aveid or ouerrome

g
inthe camying out of s obligations; ar

[FY e 1o the consulant any sueh cther assistance as may be speciied in the SCC.

hat th . unimpeded
s s o proja a1 Fspact o b accac K rpaiad fm b panforavce
ihe consuling sences. Th procurng ety shal e respersite for anpcarage o the
project site il It
and each af the experts in respect of .:nnwcm ary such damage, urliess such damage
& caused by the wikul cefadt ar negligence of the consadtant or any of Its b
‘consultants cr Experts.

10 Taves and Drsles
1, after the signirg of the contract by both parties, there ane any charges to the lew

thin Saint Lucia that subsequently alfects the cutputs, dates of complebon of various
tasks andfer the cantrac price or remuneration cast esfimates, then such comaletion
schedule ancor coRRACt price of rermuneraticn coe estirates shall by agement
e he i b compnndingy Incrased o direzd, o he e hat the
contractor has been affected in the performance of any af its obligations under the
contract, Where any changes 1o the law ccur priar to the sigrg of the cantract by
bath parties,

2= sarvices,

83

The recrr entty shall make acatable t the consultane and the Experts, for the
af tha consiting services, ces, facibties and pr cescribed in
N;pcn:\: A Tenrs of Reference at the Hmes and in the manner spedied, free of

i s s faclties and propery shull not be made auatable o the
consultant as and
falany time extension that it may hc approprate to gran to the coecuitant for the
rmance of the consulting sesvices; and
{b) the gagaAy Ja ik the consultans shall procure any such services, faclities and
wraperty from ctha 1and

[elthe aisnional payments, if any. to be made 1o the consulant s a result the
unmvallability of such services, faclities and property described in Appendi A

23 Counterpart Parsannal

1

3

EES

4

The procuring entity shal make available 10 the consutant free of charge such
professional and sLpPGN COUNLETFAN personnel, to be rominated by the procuring
entity with the corsubtant’s aduice, If specifed In Agperdie : Terrs of Aefarence.
If cunterpart personnel are nat provided by the procuring entity 1o the consultant ac
and whnspeclldn Appecs A: T ofReernc, the precng anly s the
consultant shal agrea o

falbrw

\m the aceitional payments, f any, to be made by the umm m-.w to the
consvieant

GCC Sub Clause 29 2 cely apples ta the cantract in the e of time based contracts, 23

stipulates in GEC Sl Clause 2.2

Professianal and suppart caunterpart persannel, exchiding procuring entity's aison

personnel, shall wark uncer the eucusive cirection of the consultant. 1 any member af

the counterpart persannel fails ta perfarm acecuately any wark assyned ta such

7



9.6. APPENDIX 6: PHILOLOGIST REVIEW

Castries
Saint Lucia
West Indies

June 21, 2024

Academic Advisor

Master’s Degree in Project Management
Umiversity for International Cooperation (UCT)
San Jose

Costa Rica

Dear Academic Advisor

Re: Thorough review and proof-reading of Final Graduation Project submitted by Malaika Vera
Abigail Charles in partial fulfillment of the requirements for the Master’s in Project
Management.

I hereby confirm that Malaika Vera Abigail Charles has made all necessary corrections to the
Final Graduation Project document: Development of a Project Management Plan for a3 2 MW
Solar Farm Project in Gros Islet, Saint Lucia. as I have advised. In my opinion. the document
meets the literary and linguistic standards expected of a student at that academic level.

I hold a Bachelor's degree in Linguistics from the Universidad Autonoma Metropolitana in
Mexico City, Mexico and a Postgraduate Diploma in Methodologies in Teaching Spanish as a
Second Language from the Universidad Metropolitana de Ciencias de la Educacion in Sanfiago,
Chile with more than a decade of experience as an English French and Spanish educator. 1
believe this suitably qualifies me to make the above assessment.

Sincerely,
— 1 i

|, T O (R O
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I L €
H |

Johan Annerville



