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1.0 [bookmark: _Hlk26456741] Executive Summary
The production process at the car assembly plant "Company X" has been reviewed and recommendations put forward to improve its efficiency. The current process produces cars in batches of the same model and colour and incurs set up delays when changing between batches. In recent times the demand for a generic specification has decreased with customers now wanting a larger variety of models, colours and accessories to choose from. To help ensure they can meet this customer demand, Company X has decided to automate their process by investing heavily in robotic technology allowing different spec cars to be produced on demand at any time. Company X has engaged Project Consultants D. Whitmore Ltd to produce a high level report detailing the process used to execute the project.
The sector is changing fast, and they must quickly develop a service that users are prepared to pay for. This is tricky!

2.0 [bookmark: _Hlk26784354] Introduction
Capital projects are usually identified by organisations due to their complexities and strategic importance and as such will have a large impact on the organisation. To ensure the successful execution of the project a comprehensive and effective management structure is critical. This report will detail the structure and governance of the project while providing project management and planning methodologies for the required stages of the project journey. 

3.0  Project Governance
Management Structure
Governance over the Capital Investment portfolio is exercised at Corporate level while governance over an individual project is exercised by the projects Steering Committee which is appointed at a local level.

Corporate Board
The Corporate board must have enough information to satisfy them of the projects worth and convince them of the projects teams ability to execute within the specified parameters. They are also responsible for processing capital project authorisation and performing portfolio optimization and levelling.

Steering Committee 
The project Steering Committee will be appointed as early in the process as possible. It is usually made up of the key stakeholders and department heads. Its function is primarily to provide senior level guidance and support, removing roadblocks and ensuring the project deliverables are on target in terms of delivery, cost, quality and value. When required they make the final executive decisions and arbitration. 
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Communication Strategy
The communication needs of the project are often misunderstood and underestimated. The process to prepare a communication plan as part of the project execution strategy will assist in developing an understanding of the needs of different groups associated with the project.
Any written documents (emails, memorandum, etc.):
· Limit emails to the appropriate persons, ensuring a copy the Project manager and Project Coordinator.
· Always use the project reference number e.g. ‘1234’ at the start of the document reference subject/title.

Any verbal communication:
· Always inform by email the Project Manager and the Project Coordinator of any relevant outcome (e.g. actions, important information, etc.) of the verbal communication. The Project Manager and the Project Coordinator will decide if they feel that the information needs to be recorded and distributed to the Project Team members.
· All Project Meetings will be documented and the minutes distributed to all the Project Team.
Communication with the Project Steering:
· The Project Manager and the Project Coordinator will regularly inform the Project Steering members of the progress of the project. 
Use of a common folder
· A Project Folder will be created on Company X server with a copy held by D Whitmore; the 2 will not be linked for safety reasons.
· Any files to be incorporated in the Project Folder will be done by D Whitmore 
The Steering Group, Project Team and Project support members will have read access only to avoid discrepancy between information

4.0 Project Team

Roles and Responsibilities
The below are a typical list of stakeholders involved in the capital project process

Project Sponsor
This is usually the Plant Manager or Process Owner who has identified a requirement and who will define objectives and justification for the project request.

[bookmark: _Hlk26785527]Project Manager
Mission: The project manager facilitates the project. They assemble the project team, develop the project plan and manage the project deliverables on time, within budget to the required standard.
Responsibility: To lead the project team in the day to day running of the project ensure the project plan is adhered to while resolving any conflicts or issues. Ensure budgetary requirements are met and produce and present progress reports to the project steering committee.

[bookmark: _Hlk26786057]Project Controller
Mission: The Project Controller is responsible for accurate and transparent financial management of the project, in compliance with the organisations financial rules and local regulations.
Responsibility: Monitor the financial status of the project in terms of Forecast and actual spend. Produce financial reports for review by the project manager and finance. Liaises with other team members to evaluate potential issues and develop a subsequent mitigation plan.

Project Scheduler
Mission: The Project Scheduler is responsible to optimize the project schedule in order to deliver the project as early as possible, to reduce the related risks and costs and to optimize the allocation of resources.
Responsibility: To integrate all activities derived from the project scope into the overall project schedule, to determine the critical path and to optimize it based upon the availability of resources to freeze the schedule baseline. 
They keep the schedule updated by constantly monitoring progress versus schedule 
baseline while anticipating all events (risks or opportunities) that may have an impact on schedule. Prepares progress reports for team members, project manager and stakeholders.

Stakeholder / Team Member
Members or representatives from interested departments to ensure all viewpoints are appreciated. Stakeholders can include members from the sponsors business unit, plant operations, R&D, Maintenance, Health Safety Environment and Technical.  They bring valuable and sometimes conflicting viewpoints that help ensure informed decisions and ultimately project success.

Project Support
An external resource that assist the Project team. They can be an individual engineer or consultancy company who are brought on board for their expertise in a required discipline. 








5.0 Project Stages and Risk Management
There are many definitions and models pertaining to the stages of a project or the Project Life Cycle (PLC) as it is commonly referred to, however the generic 5 stage framework (Aaltonen & Kujala, 2010) still remains the favoured for many with Turner (2009, p.10) stating “there is a growing agreement” around a PLC model comprising five distinct stages: (1) concept, (2) feasibility, (3) design, (4) execute, and (5) close. Others have built on this with recent researchers including specific steps for operation and disposal (Alexander et al, 2019) with elements of risk allocation sharing (Carbonara & Pellegrino, 2018) and effective performance measurement (Liu et al, 2018)
Although the PLC appears a simple portrayal of the project journey from concept through to completion, it is also a managerial framework that defines the work criteria and management tools to be used during each stage (Hodgson, 2002). 
The proposed project and risk management structure for this project is detailed below in the form of the Front End Loading (FEL) framework which is a consistent series of activities at the front 3 stages of:
(1)  Concept / FEL1 - Prepare the business case, 
(2) Feasibility / FEL2 - Assess risk and opportunity to ensure the "best fit project solution"   is selected.  
(3)  Design -  Detailed Design / FEL3 - Plan the project in full detail.
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FEL Development Phases


Prior to the commitment of full funding the FEL process ensures the project has a well-defined scope of work that includes:
FEL1
· Defining the Opportunity or problem
· Assembling the Steering Committee.
· Prepare Business case
· Identify alternatives - Business and Technical
· Identify Business risk / showstoppers
· Identify the stakeholders
· High level budget estimate - including 50% contingency
· Develop project Charter (see appendix 1)
FEL2
· Feasibility studies
· Front End Engineering Designs (FEED)
· Develop detailed scope
· [bookmark: _Hlk26805439]Preliminary designs - Civil, mechanical, electrical, structural, process
· Preliminary layouts
· Selecting the appropriate technology 
· Assess project alternatives; 
· Create major equipment list
· Develop equipment specifications
· Selecting project Envelope
· Create master schedule with high level critical path 
· Budget estimate - inc 30% contingency
· Assemble project team
· Update Project Charter
FEL3
· Detailed Design packages - Civil, mechanical, electrical, structural, process.
· Detailed drawings - P&ID's, Isometrics, General design
· Procurement Plan
· Tender Packages
· Supplier Proposals
· Resource loaded Schedule - Critical path and milestones identified
· Detailed Cost - 10% Contingency
· Detailed Risk Register
· Commissioning plan
· EH&S plan
· CDM /F10 Submission
· Update Project Charter





[image: ]
Typical Commissioning Plan

The goal of using FEL is to ensure that through FEL1, FEL2 and FEL3: 
· The scope is defined to ensure predictability in cost, schedule, quality and business objectives; 
· All risks are identified and a risk tolerance is established;
· All high impact risk items are identified and have a mitigation plan in place.

The ultimate goal of using FEL is to ensure that through FEL1, FEL2 and FEL3: 
(1) The scope is defined to ensure predictability in cost, schedule, quality and business objectives; 
(2) Risks are identified and a risk tolerance is established; 
(3) All high impact risk items have a mitigation plan in place.


[bookmark: _Hlk26807969]Execution Phase
· Assemble Team and review execution plan
· Procure Equipment, services and materials
· Hold Kick off meetings
· Compile documentation - Risk Assessments, Method Statements, Lifting Plans, Permits
· Inductions and competency checks

Close Out Phase

· Complete operations planning
· Commissioning
· Perform operator training
· Create Assets in CMMS
· Submit drawings to drawing office
· Create standard work procedures (SWP)
· Submit recommended spares into system
· Create Planned Preventative Maintenance (PPM) tasks
· Evaluate project
· Post project assessment (learned lessons)
· Project close out
· Continued improvement


The Risk Management Process
The corporate process defines risk as the measure of the uncertainties in the assumptions adopted in the different disciplines of a project, in view of the project’s main objectives: schedule, budget (CAPEX), and return on investment (ROI). A risk may be a threat (negative impact on one or more objectives) or an opportunity (positive impact on one or more objectives). Notice that the definition of risk has a strong quantitative component. At the end of a development phase, the main project risks must have been evaluated and assigned a quantitative impact on the schedule and the CAPEX.

[image: Level of Detail of Risk Analysis at Each FEL Stage]


Level of Detail of Risk Analysis at Each FEL Stage



The effective approach identifies: 
1. The key risks and how to reduce their impact and/or their probability to occur, and; 
2. The key opportunities and how to increase their benefit and/or increase their 
probability to materialize. 
The use of check-lists (see in Appendix section####) to help identify risks & opportunities, 
is particularly effective. To ensure continual improvement, return of experience between 
projects is an essential part of the process.
Risk Management at the FEL 1 Stage

At this stage risk, management is broken down into two stages. The first one identifies fatal flaws in the environment, land acquisition, communities, and engineering. The second stage identifies fatal flaws in economic analysis and tries to identify uncertainties in relevant economic variables.

Risk Management at the FEL 2 Stage

At the FEL 2 stage, a process is defined for supporting the selection of the best alternatives (site location, technological process, etc.) for the project. A qualitative risk analysis follows the conclusion of the conceptual engineering studies of all alternatives to support the decision process that will select the best alternative for the project.

Risk Management at the FEL 3 Stage

At the FEL 3 stage, risk analysis is broken down in two main processes.

Quantitative risk analysis is based on Monte Carlo simulation. It evaluates the chances of meeting the main project objectives, especially CAPEX and schedule. This is a two-stage process, namely:
Stage 1: It comprises only risk identification in the environment, land acquisition, human resources, communities, safety and security, engineering, and planning. This is usually performed halfway through FEL 3.
Stage 2 comprises a review of the risks identified in stage 1. It identifies risks in engineering and planning, quantitative analysis, and development of a risk management plan. This is usually performed closer to the end of FEL 3.

Hazard and operability analysis (HazOp) is a structured technique for qualitative analysis developed in order to identify operational problems in project processes that can compromise or jeopardize capacity, productivity, and/or safety. This analysis is usually performed upon completion of engineering basic design.
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Conclusion
A project can vary in type, size, complexity and industry therefore no one model or methodology will be a best fit for all. There are so many variables and considerations from differing areas such as planning and scheduling, resourcing, costing, procurement, design, legislation and so on, that it would be easy to either get caught up or miss out on the detail. The framework proposed, if followed and implemented correctly is designed and proven to increase the likelihood of the project being executed successfully. It ensures a detailed understanding of the project requirements is developed and communicated with key personnel who can then systematically work through the project cycle to ultimately ensure the project satisfies the customer needs within the specified time and budgetary constraints.
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