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Engagement & Etiquette 

Please Mute: Keep your microphone muted to minimize background noise.

Interactive Participation: Feel free to unmute at any time to ask questions or use the 
'raise hand' feature.

Use the Chat: Engage through the chat facility for questions or comments.

Encouraged Interaction: Active participation enhances the learning experience for everyone. 

Video Optional: There's no need to keep your individual video on unless you prefer to do so.

Session Structure: Each session will last a maximum of 90 minutes, including a scheduled break.

Recording Notice: Please be aware that sessions are being recorded for educational purposes.



   Effective Execution and Quality Control
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In this session, we will cover:

These sessions are designed to teach participants how to effectively 

manage the execution phase of renewable energy projects, 

emphasizing construction management, supply chain logistics, and 

quality assurance. The goal is to ensure that projects are executed 

efficiently and meet all predefined quality standards.





Construction Management

• Planning and Scheduling: Detailed planning and scheduling to ensure that all activities 

are aligned and resources are optimally utilized. Techniques like Critical Path Method 

(CPM) or Program Evaluation and Review Technique (PERT) could be discussed.

• Resource Allocation: Efficient management of resources including labor, materials, and 

machinery to avoid delays and cost overruns.

• On-site Management Practices: Ensuring effective on-ground execution which includes 

site safety protocols, daily briefings, and proactive problem-solving.
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1. Planning and Scheduling

Objective: To create a comprehensive timeline for project activities that ensures efficient 

progression and timely completion.

• Critical Path Method (CPM): This is a step-by-step project management technique to identify 

activities on the critical path. It involves identifying each task necessary to complete the project, 

estimating the duration of each task, and determining the dependencies between tasks. By 

focusing on the longest stretch of dependent activities and measuring the time required to 

complete them from start to finish, managers can identify the most important tasks that impact 

the project timeline.

• Program Evaluation and Review Technique (PERT): PERT is a method used to analyze the 

tasks involved in completing a project, particularly the time needed to complete each task, and 

to identify the minimum time needed to complete the total project. PERT involves drawing a 

project network diagram that depicts the sequence of activities and milestones from start to 

finish. It is particularly useful in projects with high degrees of uncertainty as it uses three 

estimates to define an approximate range for an activity’s duration.
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Activity Description Duration (days) Predecessors

A Site Selection 10 -

B Obtaining Permits 15 A

C Procurement of Materials 20 B

D Installation of Solar Panels 25 C

E Electrical System Installation 20 C

F Testing and Commissioning 10 D, E

Case Study: Project Management in Renewable Energies using CPM

Project Overview
The project involves setting up a small-scale solar power plant with a capacity of 1 MW. 
The project consists of several activities, including site selection, obtaining permits, 
procurement of materials, installation, testing, and commissioning.

Activities and Durations



Network Diagram and CPM

(Start) --> [A] --> [B] --> [C] --> [D] --> [F] --> (End)

                                 \         /

                                  --> [E] -->





Activity Duration (days) ES EF

A 10 0 10

B 15 10 25

C 20 25 45

D 25 45 70

E 20 45 65

F 10 70 80

Calculations for CPM
Step 1: Forward Pass (Calculate ES and EF)
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Step 2: Backward Pass (Calculate LS and LF)

Activity Duration (days) LF LS

F 10 80 70

D 25 70 45

E 20 70 50

C 20 45 25

B 15 25 10

A 10 10 0
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Critical Path

The critical path is the longest path through the 

network diagram, which determines the shortest 

possible project duration. It is identified by the 

activities that have the same early start and late start 

times.

Critical Path: Start -> A -> B -> C -> D -> F -> 

End
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Conclusion and Resolution

The total project duration is 80 days, which is determined by the critical path. To ensure timely 

completion, it is crucial to focus on the critical activities: Site Selection, Obtaining Permits, 

Procurement of Materials, Installation of Solar Panels, and Testing and Commissioning.

By closely monitoring these critical activities and managing any potential delays, the project 

manager can ensure the successful and timely completion of the solar power plant project.

Calculations Summary

1. Forward Pass:

o ES and EF for each activity

2. Backward Pass:

o LF and LS for each activity

3. Critical Path:

o Start -> A -> B -> C -> D -> F -> End

4. Project Duration:

o 80 days
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Steps in PERT

1.Identify Activities and Milestones: List all activities required to complete 

the project and their corresponding milestones.

2.Determine the Sequence of Activities: Identify dependencies and the 

order in which activities must be performed.

3.Construct the Network Diagram: Draw the PERT chart based on the 

sequence of activities and their dependencies.

4.Estimate Time for Activities: For each activity, estimate the optimistic, 

pessimistic, and most likely times.

5.Calculate Expected Time: Use the PERT formula to calculate the expected 

time for each activity.

6.Identify the Critical Path: Determine the longest path through the network 

diagram, which is the critical path.

7.Update and Monitor the Plan: As the project progresses, update the PERT 

chart and monitor any changes to the critical path.a
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Advantages of PERT

•Uncertainty Management: PERT allows for better 

management of uncertainty in project timelines by 

incorporating variability in activity durations.

•Improved Planning and Scheduling: It helps in 

identifying the critical path and potential bottlenecks, 

enabling more effective planning and resource 

allocation.

•Visualization: The network diagram provides a clear 

visual representation of the project’s activities and their 

dependencies.





Disadvantages of PERT

•Complexity: For very large projects, the PERT chart can become 

complex and difficult to manage.

•Subjectivity: The accuracy of the estimates depends on the expertise 

and judgment of the individuals providing the time estimates.

•Time-Consuming: Creating and updating the PERT chart can be 

time-consuming, especially for projects with many activities.
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THE DIAGRAM SHOWS THE ACTIVITIES AS NODES AND THE DEPENDENCIES AS 
DIRECTED EDGES (ARROWS). EACH NODE REPRESENTS A MILESTONE OR AN ACTIVITY, 
AND THE ARROWS INDICATE THE SEQUENCE IN WHICH THE ACTIVITIES MUST BE 
PERFORMED. THE CRITICAL PATH CAN BE IDENTIFIED BY TRACING THE LONGEST PATH 
FROM THE START TO THE END NODE. IN THIS EXAMPLE, THE CRITICAL PATH IS: START → 
A → B → D → F → END.

•Start: The beginning of the project.

•A: Site Selection

•B: Obtain Permits (depends on Site Selection)

•C: Procure Materials (depends on Site Selection)

•D: Installation (depends on Obtaining Permits)

•E: Testing (depends on Procuring Materials)

•F: Commissioning (depends on both Installation and Testing)

•End: Project Completion (depends on Commissioning) 
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Summary

•PERT:

• Used for projects with uncertain activity durations.

• Utilizes probabilistic time estimates.

• Focuses on time management.

• More flexible for research and development projects.

•CPM:

• Used for projects with known and fixed activity durations.

• Utilizes deterministic time estimates.

• Focuses on both time and cost management.

• More rigid and suited for construction and industrial projects.
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INTRODUCTION TO AGILE SCRUM IN 
RENEWABLE ENERGY
OVERVIEW:

- AGILE SCRUM IS A PROJECT MANAGEMENT FRAMEWORK

- SUITABLE FOR DYNAMIC AND INNOVATIVE RE PROJECTS

KEY CONCEPTS:

- SCRUM TEAM: PRODUCT OWNER, SCRUM MASTER, DEVELOPMENT TEAM

- SPRINTS: ITERATIVE CYCLES OF DEVELOPMENT

- PRODUCT BACKLOG: PRIORITIZED LIST OF TASKS AND FEATURES

BENEFITS:

- ENHANCED FLEXIBILITY AND ADAPTABILITY

- IMPROVED COLLABORATION AND COMMUNICATION

- FASTER TIME TO MARKET AND CONTINUOUS IMPROVEMENT



APPLYING AGILE SCRUM TO 
RENEWABLE ENERGY PROJECTS

Project Phases:

- Initiation: Define goals, assemble Scrum team

- Planning: Create Product Backlog, prioritize tasks

- Execution: Conduct Sprints with Stand-ups, Reviews

- Monitoring: Track progress, adapt to changes

- Completion: Final Sprint Review, project delivery

Example: Solar Power Plant Development

- Site Assessment, Design, Procurement, Installation, Testing, Commissioning

Key Activities:

- Cross-functional collaboration

- Iterative development and testing

- Continuous stakeholder involvement
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TOOLS AND BEST PRACTICES FOR AGILE SCRUM 

IN RENEWABLE ENERGY

Tools:

- JIRA: Task and sprint management

- Trello: Visual project tracking

- Asana: Workflow and task management

- Slack: Team communication

- Miro: Visual collaboration and brainstorming

Best Practices:

- Regularly update and prioritize the Product Backlog

- Conduct effective Daily Stand-ups

- Foster continuous improvement through Retrospectives

- Engage stakeholders through Sprint Reviews
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2. Resource Allocation

Objective: To manage and optimize the use of resources such as labor, materials, and 

machinery to enhance efficiency and prevent budget overruns.

• Labor Management: Assigning the right number of workers with the appropriate skills to 

different parts of the project at the right time. This also involves scheduling shifts, managing 

workloads, and ensuring labor compliance with safety and employment laws.

• Materials Management: Efficient procurement and supply of materials to ensure they are 

available when needed without excessive inventory costs. This includes strategies for just-in-

time delivery systems, supplier relationships management, and materials quality control.

• Machinery and Equipment Management: Ensuring that the necessary machinery is 

available and operational when required. This includes the scheduling of equipment rental, 

maintenance, repairs, and storage. Effective management helps minimize downtime due to 

equipment breakdowns or scheduling conflicts.
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3. On-site Management Practices

Objective: To oversee daily operations on the construction site, ensuring that the project 

adheres to plans, schedules, and safety regulations.

• Site Safety Protocols: Implementing comprehensive safety measures to prevent accidents 

and injuries. This includes safety training for all personnel, the use of appropriate personal 

protective equipment (PPE), regular safety drills, and compliance with occupational health 

and safety regulations.

• Daily Briefings: Conducting daily meetings with the site team to review the day’s goals, 

discuss any issues from the previous day, and make adjustments to the plan as necessary. 

These briefings ensure that everyone is informed and aligned on the day’s objectives and 

safety protocols.

• Proactive Problem-Solving: Establishing a culture of proactive problem-solving where 

issues are identified quickly and addressed before they escalate. This involves regular 

inspection, monitoring project progress, and having contingency plans for potential delays 

or disruptions.
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Supply Chain Logistics

• Supplier Selection and Management: Choosing suppliers who can meet 

the demands of project quality and timelines. Setting up strong contractual 

agreements to ensure compliance and performance.

• Logistics Coordination: Coordination of logistics to ensure timely delivery 

of materials and equipment. This includes managing the transportation, 

storage, and handling of materials.

• Inventory Management: Techniques for managing inventory efficiently to 

prevent excess stock or shortages which could delay project timelines.
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1. Supplier Selection and Management

Objective: To establish a reliable and effective supplier network that ensures high-quality 

materials are delivered on time and at the right cost.

• Criteria for Supplier Selection:

• Quality Assurance: Evaluate suppliers based on their ability to meet quality standards that 

are necessary for renewable energy projects.

• Delivery Timeliness: Assess suppliers' track record for on-time delivery, which is crucial to 

prevent project delays.

• Cost Effectiveness: Consider pricing and the ability to provide cost-effective solutions without 

compromising quality.

• Sustainability Practices: Prefer suppliers who adhere to environmental and social sustainability 

practices.
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Supplier Management:

• Contractual Agreements: Develop comprehensive contracts that 

clearly state quality expectations, timeline commitments, and 

penalties for non-compliance.

• Performance Monitoring: Regularly review supplier performance 

against the contract. Set up regular meetings and reporting 

protocols.

• Relationship Building: Foster strong relationships through 

transparent communication and collaborative problem-solving. 

Consider strategic partnerships with key suppliers for long-term 

benefits.
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2. Logistics Coordination

Objective: To manage the physical movement of goods efficiently, ensuring that all materials and 

equipment are available at the construction site when needed.

• Planning and Coordination:

• Route Planning: Optimize transport routes and modes based on cost, speed, and environmental impact. 

Consider factors like road conditions, traffic patterns, and regulatory constraints.

• Scheduling: Develop a detailed logistics schedule that aligns with the project timeline and coordinates with 

other ongoing activities at the site.

• Execution:

• Transportation Management: Oversee the transportation process, ensuring that handling and loading are 

done correctly to avoid damage.

• Customs and Compliance: Manage customs clearance for international shipments efficiently to prevent 

delays. Ensure compliance with all local and international transportation regulations.
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3. Inventory Management

Objective: To maintain optimal inventory levels that support project timelines without 

tying up excessive capital in unused stock.

• Inventory Control Techniques:

• Just-in-Time (JIT): Implement JIT inventory systems to reduce storage costs 

and minimize the risk of material obsolescence, especially for rapidly 

advancing technologies like solar panels.

• Demand Forecasting: Use historical data and project schedules to predict 

future material needs accurately. Adjust inventory levels based on updated 

project progress and forecasts.

• Safety Stock: While maintaining minimal inventory, determine the appropriate 

level of safety stock to mitigate the risk of critical shortages.
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Inventory Monitoring and Reporting:

• Real-time Inventory Tracking: Utilize inventory management software 

to track material usage, reorder levels, and storage conditions in real-

time.

• Regular Audits: Conduct periodic audits to ensure inventory accuracy 

and to identify any issues related to theft, loss, or damage.
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Quality Assurance Practices

• Quality Control Systems: Implementation of quality control systems that continuously 

monitor quality through various stages of the project. This might include statistical 

process control, quality checkpoints, and audits.

• Compliance with Standards: Ensuring the project complies with national and 

international quality standards relevant to renewable energy projects. This includes 

ISO standards, local construction codes, and environmental regulations.

• Continuous Improvement: Leveraging feedback and data from the quality control 

systems to implement continuous improvement processes throughout the project 

lifecycle.





1. Quality Control Systems

Objective: To maintain high-quality standards throughout the project by systematically 

monitoring and evaluating the project's outputs against established criteria.

• Statistical Process Control (SPC): This involves using statistical methods to monitor and 

control a process. In the context of renewable energy projects, SPC can help in 

monitoring installation processes, energy output, and other critical operational 

parameters to ensure they stay within set thresholds.

• Quality Checkpoints: Establishing specific points in the project lifecycle where thorough 

inspections and reviews are mandatory. This could be before moving from the design 

phase to construction, before significant installations, or before the project goes 

operational.

• Audits: Regular internal and external audits ensure that the project adheres to all 

quality standards and regulations. Audits can identify non-conformities or areas of 

improvement which can be addressed proactively.
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2. Compliance with Standards

Objective: To ensure the project aligns with all relevant local, national, and international 

standards, which govern everything from safety to environmental impact.

• ISO Standards: For example, ISO 9001 (Quality Management Systems) can be 

implemented to enhance quality assurance processes. For environmental management, ISO 

14001 provides a framework for effective environmental management systems.

• Local Construction Codes: Adhering to local construction codes not only ensures 

compliance but also enhances safety and operational efficiency. It involves regular 

interactions with local governing bodies and staying updated with any changes in 

legislation.

• Environmental Regulations: Compliance with environmental regulations like the U.S. 

National Environmental Policy Act (NEPA), the European Union’s Renewable Energy 

Directive, or similar regulations in other jurisdictions. This involves assessments and 

mitigations of environmental impacts.
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3. Continuous Improvement

Objective: To foster a culture of ongoing improvement that uses feedback and data-driven insights to 

enhance project processes and outcomes continually.

• Feedback Mechanisms: Establishing robust mechanisms to collect feedback from various 

stakeholders, including the construction team, operators, local communities, and regulatory bodies.

• Data Analysis: Utilizing data collected from quality control systems to analyze trends, identify 

potential issues before they become problematic, and find opportunities for improvement.

• Kaizen Approach: Implementing a Kaizen approach, which focuses on continuous, incremental 

improvements. This could involve regular brainstorming sessions with the team to identify 

improvement areas and implement solutions quickly.

• Learning from Past Projects: Creating a knowledge base where lessons learned from previous 

projects are documented and accessible. This resource can be invaluable for training purposes 

and for avoiding repeat issues in future projects.





End of Session 3
Thank You for Participating!
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Feedback:
Your feedback is invaluable.

Thank You!

We appreciate your engagement and look forward to seeing you!.
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