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This assignment was written to develop a project testing plan for Flamgard Calidair to ensure its products conform to the specifications of EDF Energy to be successful in winning a contract for the nuclear power station Hinkley Point C. The plan will consist of creating a Gantt chart using Microsoft Project to effectively plan and create a realistic timescale for all tasks associated. This will then be converted into a Network Diagram to visualise the project scope and identify the critical path. PERT analysis will then be conducted to identify the risk to the critical path and to validate the timescale allocated to the project. Once the risk has been identified the assignment will present methods of mitigating risks to ensure and additional costs or delays are known and can be minimised. Finally, the assignment will research any potential handover issues associated with other projects to enable Flamgard to take lessons from other organisations and professional bodies to facilitate a smooth and efficient handover.  
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The project is focused on the first new nuclear power station to be built in the United Kingdom in over 20 years, known as Hinkley Point C (HPC). This power station aims to mark a substantial milestone in the revitalisation of the UK’s nuclear power industry and make significant contributions to reducing the countries carbon emissions as whole. As the electricity generated by its two Evolutionary Power Reactors (EPR) will offset 9 million tonnes of carbon emissions per year, or 600 million tonnes over is lifespan of 60 years. 
Flamgard Calidair’s Heating, Ventilation and Air Conditioning (HVAC) experience was recognised and was awarded multiple contracts for the supply and installation of damper products for the power station. The five contracts presented to Flamgard represent approximately 41,000 manufacturing hours over the subsequent three years are enabling the business to expand and target other big infrastructure projects on a global scale. However, before the work can commence Flamgard must be sure its products confirm to specific standards. For example, a fire damper must conform to BS1366- 2 2:1999 and an E (Integrity) classification. A Leakage Rated Fire Damper has an E (Integrity) and an S (Reduced Leakage) classification.
Therefore, a test plan must be agreed between manufacturer and client to ensure all products conform to correct standards and any manufacturing deadlines promised by EDF. Furthermore, it enables the organisation to effectively allocate resources for the project and ensure all agreed milestones are possible and realistic.
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In this section the project specific Gantt chart and Network diagram will be displayed 
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A Gantt chart is a project management tool used to assist in the scheduling and planning of projects of multiple sizes, as they have the advantage of simplifying larger and complex projects (Li AND Zhang, 2012). Project management timelines and project tasks are converted into a horizontal bar chart to show task start and end dates, coupled with any dependencies, percentage of completion and the task owner (Wren, 2015). This method is particularly useful for keeping tasks on track when the project scope changes and there are large teams of people and multiple stakeholders are involved (Brčić AND Mlinarić, 2018). However, Gantt charts are not effective when it comes to showing resources expended on a task. For example, they don’t effectively communicate how many people are needed to complete a task (APM, 2020). A Gantt chart related to this project has been created and is displayed below: 
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Once the Gantt chart has been created in Microsoft Project, it can then be shown as a network diagram. A network diagram is a graphical representation of all the tasks associated and work flow of the project. Furthermore, both the projects critical path and scope are also defined thus an effective network diagram will assist project stakeholders as a clear and concise representation of said project (Browning, 2014). However, for larger projects there may be thousands of activities and dependency relationships and without software it would take too long or would be impossible to create the diagram (Wang, 2013). This is less of a problem for modern project management as there are multiple software’s that can generate this automatically (Burkov AND Burkova, 2010). A network diagram related to this project has been created and is displayed below:
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Zulch (2014) has stated that communication is a key factor in the survival of a project or organisation and its ability to communicate with others within the organisation are crucial. Therefore, when choosing a project manager, it is important to consider communication skills, as poor communication cam lead to variances in expectations. This is an issue when leading as team members may be unaware of project deliverables and lack of preparation when changes occur within the project (Heldman, 2011). This is reinforced by Campbell (2011) who believes that leadership is primarily a matter of communication and that a manager who is hesitant to communicate is unlikely to hold influential position and perceived as a leader. Thus, a project manager leading through effective communication skills and fostering an understanding and trusting relationship, should encourage members to follow their direction (Rajhans, 2018). Therefore, without effective communication from a manager to a team it may accomplish very little, as it is stated by Kouzes and Posner (2012) that a project is not an individual act but that of team.
In smaller projects communication can be relatively simple, but as the scope of the project increases the complexity of communication follows, as there are more personnel involved teams and stakeholders may be scattered globally (Seabra AND Almeida, 2015). For example, if a conference call is required that includes personnel from the United Kingdom, North America and Asia some are going to be there late at night and others will be there at early hours. Thus, any decisions or information related needed to be prepared in advance (Malcher et al., 2017). To do this a project communication plan needs to be created. This is a simple tool that facilitates communication between the project provider and the client, thus establishing clear guidelines on how information will be shared and who is connect to specific elements of the project (Hua and Chuang, 2013). By organisations planning their approach for project specific communication in advance and in collaboration with the client, it ensures the right information is delivered to the right personnel at the right time, facilitating better decision making (Malcher et al., 2017). However, this can be a complex process as communication preferences can differ between individuals as some may prefer email updates and others with conference calls. It may take significant time and effort to establish these relationships with personnel involved with the project and learn their preferences (Abudi, 2013). 
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Program Evaluation and Review Technique (PERT) is a method used in project management to examine tasks that are scheduled and determine a variation of the critical path (Liu, 2013). It analyses the time taken to complete a task and any dependencies and determines three possible timescales: 
· The Optimistic Time (to) – This is the least amount of time possible required to complete the associated task, assuming dependencies proceed better than originally anticipated. 
· The Pessimistic Time (tp) – This is the maximum amount of time possible for the task can be carried out, assuming requisite dependencies go wrong (excluding major catastrophes).
· The Most Likely Time (tm) – This is the best estimate of necessary time to complete the task, assuming all dependencies procedure in a normal fashion. 

The estimates are taken from the project will then be inputted into a formula (as shown below) to calculate how much time will be taken for each project stage. 

The following method will be applied to the project presented in the report to determine the completion time of the project 
[image: ]

The critical path of the project is at risk due to generating a score of 45.50 which when compared to the originally anticipated 43 days. Some elements within this graph is not within the manufactures control. The actuator builds, and shipping are carried out by other organisations and thus risk mitigation for this will be reviewed in the next section. However, this analysis may have been beneficial as it highlighted that extra resources may be required to minimise the risks of any delays and additional costs due to indemnification (Weir, 2012). Before preforming this analysis, it is important to consider this process is highly subjective and successes are dependent on the experience of the individual preforming it (Liu, 2013).
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Risk management in a project, is a method of identifying a risk and then assessing/responding to these risks that may occur during the lifecycle of said project (Kutsch AND Hall, 2010). This process should be included when planning the project in an attempt to proactively identify any risks and methods of regulation, rather than reactively at the point of failure, thus minimising any downtime or loss due to risk (Zwikael AND Ahn, 2011). Therefore, applying a method of risk management can become crucial to the success of a project but will require resources in the form time and capital, but if employed over a period of time the investment does not need to be substantial (Biskupek, 2018). 
The first stage is to identify any potential risks within the project. With this project there are two major areas that could cause costly delays and risk losing the contract due to failure of conforming to relevant standards. Firstly, one of the first actions is to commission the build of a specialised actuator by an external company. The risk associated with this process is the lack of control by the manufacturer, thus any poor management within the contracted organisation resulting in low productivity or poor quality the manufacturer is liable (Gimbert AND Sawyer, 2015). However, there are methods to mitigate this risk which will be discussed later. The other major area for risk is the production of dampers and catastrophic failures with production equipment. This will result in delay or potential shutting down of operations and have a severe impact on the finances of the manufacturer as to continue production at the pace planned repairs and production volume may be outsourced, which may be exceptionally costly (Fabio, 2016).  
The second stage is to examine methods of addressing these risks and determine which method is the most effective without overspending (Fraser AND Simkins, 2016). Usually, the following options are available: 
· Accepting Risks – A belief that the potential benefits outweigh risk. 
· Avoiding Risk – Not preforming the project to avoid risk.  
· Risk Control – Placing efforts to prevent risk.  
· Risk Transfer – Placing responsibility of risk and problematic outcomes to a separate organisation e.g. liability clauses in contracts.
A potential method of mitigating the risk of the actuator supplier is to perform an audit of the supplier prior to agreeing to any contractual terms. A supplier audit can be effective method to scrutinise the quality of a particular supplier and any risk it may present to the manufacturer (Zanden, 2017). With the potential of delaying production and costing the manufacturer a lucrative contract, an effective supplier audit can identify any serious complications early in the project lifecycle and an alternate solution can be proposed (Locke et al., 2013). Another measure that may be taken is to include an indemnity clause within the supplier’s contract. Indemnification agreements are separate from insurance agreements and transfer various consequences such as financial or legal from one party to another (Weir, 2012). Thus, any delays and subsequent losses caused by supplier delay or non-conformance will have less of an impact as the organisation can recover part or all monetary losses (Williams AND Evans, 2016).  
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In some cases, project management can be about optimising costs, quality and potentially time, as these variables are inherently related and changes in one of these requirements may frequently occur throughout the project lifecycle (Gocken, 2013). However, in practice the most common requirement for changes and re-planning calculations are time and cost, as clients may want a project’s completion date to be sooner than initially requested and ask for the cost associated with speeding up the project (Yang AND Chen, 2019). The analysis and execution of this change in time and its associated costs, is commonly known as crash analysis.
Crash analysis is a schedule compression technique in which costs and schedule adjustments are studied to determine how to obtain the maximum amount of compression for the minimal amount of incremental costs (Changmuk AND Cheon, 2015). Plausible examples of crashing include the following:
· Offering employees overtime 
· Allocation of additional resources to activities 
· Contracting additional resources 
· Outsourcing activities of the project to be completed in a shorter time than if completed internally.  
To reduce the duration of a project this method must concentrate on the critical path and reducing its associated tasks, as the critical path is the shortest time it can be finished (Browning, 2014). Therefore, the solution suggested was to offer workshop staff an overtime shift on a Saturday to reduce damper build time by 1 day. The cost of this is summarised in the table below and resulted in a reduction of the project completion time by a total of 5 days. 
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[image: ]Resource smoothing is a tool within project management used to optimise the amount of resources within a project, it is defined as a technique that regulates the activities within a project schedule so that pre-defined resource requirements do not exceed the limits agreed during the planning stage (Doulabi, 2011). This method is primarily used when the time constraint takes priority and the requirement is for the project to be completed by the required date with no extension. Therefore, a smooth resource profile will be achieved by delaying some tasks within the schedule utilising any float or increasing/decreasing the resources required for these tasks not effecting the overall duration (Damci AND Polat, 2014). However, this method will remove flexibility from the project schedule and its ability to cope with any unavoidable delays (Hariga AND El-Sayegh, 2011). But the advantage is a typically more cost-effective use of resources (Damci et al., 2016).

The table above shows the current resource allocation for the damper manufacturing stage of the project, it also demonstrates there is room for resource smoothing and a more efficient allocation of resources. For example, the PERT analysis above indicated that the manufacture of the CFD-01 was at less risk of being delayed, so moving a fitter from this task to inspection may minimise the risk of delay in that area as there is only one member working that task. However, before preforming this activity the user must consider the effect on the original task and ensure no changes in time for the critical path activities. 

[image: ]
The table above shows the results of smoothing and reassigning the workforce for an improvement in performance. The build for the CFD-01-ICB has remained the same as it is a very complex damper to build, however the less complex dampers such as the CBD-01/02 has been reduced by one man in order to ensure inspection and testing for completed dampers is carried out and any corrections can be made swiftly. 
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Project handover typically comes at the end of the project to either install, construct and/or modify an asset. The client at this stage is formally accepting the asset, work area or any relevant information from the contractor (Shirkavand et al., 2015). Therefore, the handover process should guarantee that the client is confident the asset acquired is ready and safe for use and that they are able to control, manage and maintain said asset (Schneider et al., 2016). However, a study conducted by the Association of Project Management (2017) found that there is a tendency when handing over a project to take a “midwifery approach” in the form of “passing the child on at birth and wishing the parents good luck”. It also found the following are some of the main challenges when handing a project over: 
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During project handover all relevant documentation must be transferred to the client. It is necessary to provide a comprehensive collection of project related documentation, enabling the client to have any details regarding warranty and equipment maintenance (Whyte et al., 2013). Accurate documentation can also ensure if a portion of the work delivered doesn’t match up to the requirements outlined in the contract it can be addressed with the party responsible (Lester, 2014). However, a study conducted by Emerson (2018) found that up to 30% of initial data created during the design and manufacturing phase may be lost before the handover stage. If these documents are lost it can leave the client stuck in the event of a breakdown and they will be unaware of how to carry out routine maintenance, particularly if it happens years after the project completion as it may be difficult to track down the product provider (APM, 2017). This can be mitigated using a document management software such as Zoho Projects.
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Following on from documentation sharing is communication between the contractor and the client, it is also noted that projects on a global scale that involve hundreds of suppliers and contractors potentially in different time zones, making communication more challenging as it may require allot of effort to keep track of individuals involved with the project and arranging conference calls with multiple parties (Stapel AND Schneider, 2014). Furthermore, communication can also become more challenging once project teams start to disband (Ziek AND Anderson, 2015). For example, getting necessary documents from contractors will be more difficult as individuals involved with the project may have moved onto other jobs or tasks (Kunte, 2017). 
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This assignment has created a Gantt chart which outlined the tasks required for the testing of Flamgard Calidair’s dampers to EDF outlined standards. A critical path was then identified using a network diagram generated by Microsoft Project to enable the user to gain perspective of the projects scope. The importance of communication within project management was researched and it was determined that poor communication can result in users being unaware of expectations and progress resulting in project failure. Following this, PERT analysis was carried out to identify the credibility of the timeline of the projects critical path and the potential delays within the tasks. Risk management was then conducted in order to assess method to mitigate the risks, specifically with a contracting organisation whose task is critical to project success. Crash Costing was then analysed as a method of reducing the overall duration of the project, which showed it was possible to reduce the project time by 5 days at the cost of £3,125. Another method of improving resource allocation was conducted in the form of research smoothing, during the manufacturing stage it was determined by reallocating labour it would minimise the risk of delay by ensuring non-critical activities are completed on time and workforce was efficiently utilised. Finally, common issues with project handovers where researched in order to allow Flamgards project team to learn lessons from other organisations for a smooth handover process ensuring client satisfaction. 
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Activity Description  To Tm Tp PERT Result

2 Off Actuator Build 16 20 32 21.33

CFD-01-ICB Manufacture 3.5 4 8 4.58

CFD-01 Manufacture 2 4 5.5 3.92

CCD-01 Manufacture 3 4 6 4.17

CCD-02 Manufacture 3 4 6 4.17

CBD-02 Manufacture 2 4 5 3.83

Pack & Ship 2 3 7 3.50

Total 43 45.50
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Activity No Activity Description  No off Days Cost Solution Proposed New Time Additional Cost  Days Reduced

15 CFD-01-ICB Manufacture 4 25,613.02 £  

Overtime Saturday 

Shift 3 625.00 £               1

18 CFD-01 Manufacture 4 4,405.05 £    

Overtime Saturday 

Shift 3 625.00 £               1

21 CCD-01 Manufacture 4 5,286.48 £    

Overtime Saturday 

Shift 3 625.00 £               1

24 CCD-02 Manufacture 4 5,286.48 £    

Overtime Saturday 

Shift 3 625.00 £               1

29 CBD-02 Manufacture 4 4,042.90 £    

Overtime Saturday 

Shift

3 625.00 £               1

5

3,125.00 £          

Total Project Reduction

Total Aditional Cost
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