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Executive Summary
Vale Europe (Clydach Nickel Refinery) has a full program of mechanical works for the scheduled summer shutdown in 2020.  At the time of writing this is planned for 26th April with a view to complete in the quickest possible time.   
During the Vale Europe (Clydach Nickel Refinery) summer site shutdown of 2019 four distinct packages on the Kiln 2 side of the process plant were upgraded/modified.  These being:  
1. Early Works – Preparation & Works on Roof Elevation 
2. Primary Scrubber Vessel replacement
3. Venturi Scrubber/Cooling Column Bypass pipework; 
4. Gas Purge Lute Pot and pipework. 
Due to operational benefits that have been realised by the Kiln 1 work, it is now Vale’s intention to duplicate the change on Kiln 1 during the 2020 shutdown.  The same four distinct work packages above will exist, specifically early works in roof area, the replacement of the existing Primary Scrubber, bypassing the Venturi Scrubber/Cooling Column & installing a new Gas Purge Lute Pot.

  

 


 



Introduction
The purpose of this assignment is to create a Gantt Chart that will detail the activities and timescales required to successfully execute the proposed work in the given timescale. From this Gantt chart a critical path will be identified allowing a PERT analysis to be performed to identify the high-risk activities. The assignment will also address other aspects of the project life cycle, namely, project communication strategy, costing, resource scheduling and project handover. 
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Gantt Chart
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Communication Strategy

Executing a project on time and within budget is usually the success criteria on which a project manager is judged. To realise this success a P.M must effectively manage the communication and interactions with their project team and stakeholder. This can be a challenge as there will be many individuals involved who will change during the various stages of the project (Abudi 2013).
Another difficulty is that everyone absorbs information differently, some prefer visual methods such as graphs and presentations, others prefer to discuss in detail while some may prefer to digest the information on their own. As such a P.M must develop a strategy that satisfies all or they run the risk of engaging some but not all which could result in issues such as misunderstandings around project goals and objectives, team members moving in different directions, missed deadlines and ultimately failed projects (Arredondo 2000).  Therefore, the more communication techniques employed by the P.M the effective they will be in providing the right people with the right information at the right time.
Such channels of communication might be:
· Quarterly steering committee meetings
· Microsoft teams chat
· Scheduled email update
· Dedicated project folder
· Departmental meetings










Risk Management Techniques
Risk is defined as an “uncertain event or set of circumstances that, should it occur, will influence the achievement of one or more of the project’s objectives.” (APM, 2004, p. 17). Project risk has to be assessed throughout the entire project lifecycle. At the initial stage of a project it is important to capture both the risks and opportunities as this will help develop a comprehensive project scope. Using the below identification categories, the information can be recorded and monitored in a risk and opportunity register (see Appendix 1) throughout the project life cycle.
RISK Categories
	1
	Low or Acceptable Risk

	2
	Some Business Risk or Inefficiency but is plausibly not going to threaten the business/project significantly

	3
	Significant Risk that could plausibly impact the project and Refinery operations 



OPPORTUNITY Categories
	A
	Large prize, low resources (financial & manpower) to implement

	B
	Large prize but either high cost and/or high manpower to implement

OR… Smaller prize but low resources (financial & manpower) to implement

	C
	Smaller prize, but either high cost and/or high manpower to implement


This 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. 
PERT Analysis
PERT Analysis allows you to calculate a weighted average time for each activity and is best suited to a project where is little to no previous knowledge or experience in the timings of the projects activities. It also acts a helpful tool for budgeting as it provides estimated durations that will assist Project Managers to identify the numerous resources they require.
The formula used to calculate the estimated time of a task is:
[image: Estimated Duration Formula]
As part of the PERT analysis the likelihood of variance is also calculated, and this is done using the below formula:
[image: Variance Formula]
PERT Analysis of the Kiln Scrubber work package of the Project
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Project Costs
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Crash Costing
Crash costing is “a schedule compression technique in which costs and schedule trade-offs are analysed to determine how to obtain the greatest amount of compression for the least incremental cost.” (PMBOK® Guide). Example techniques include the following:
· Over-time
· Increasing resources to specific critical activities
· Employing additional resources
· Early completion incentives
· Outsourcing internal work / functions
· 24hr working
Crash costing would be utilised in a schedule driven scenario where the proposed project schedule is not acceptable to the client or stakeholder such as a fixed shutdown/maintenance window or specific completion date. 
In the case of this assignment Vale Europe are scheduling work for their annual shutdown. As every hour of non-production cost's the company approximately £50,000, reducing this downtime window is a high priority.
The table below shows the crash costing techniques employed by the Project Manager on the critical path activities. This process has resulted in the project schedule being reduced by 15.5 days at an additional cost of £131,388.50.
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Resource Management
There are 2 main types of resource optimisation methods available to the Project Manager. Again, the key factor in the method selected is dictated by whether the project is schedule driven, or not.
The two main methods of resource optimisation are:
· Resource smoothing: 
This technique is used in a schedule driven project where the project's completion date must remain unchanged. Its aim is to adjust the activities so there are no peaks and troughs of resource usage while ensuring the critical path remains unaffected (Damci & Polat, 2014).
· Resource levelling:  
This technique is used when there is a constraint on resource availability. Its aim is to balance the resource over the required activities by adjusting either the start or finish time or both. This method will often result in a change to the critical path (El-Rayes & Jun 2009).

















Handover Considerations
A key step in the project life cycle is Project Handover to achieve conclusion for each of the 
project milestones. These activities also extend to any temporary organization created for 
the project lifetime. Elements associated with these milestones are listed hereafter. 
Performance Test: 
· Agreed procedure(s) (test allowances/margins for instrument accuracy, correction curves, instrumentation calibration, test code); 
· Timeframe without restrictions due to external factors (availability of power or restrictions of export); 
· Availability of test engineers; 
· Format of report and time for review of agreement; 
· Presence of independent monitoring / witnesses; 
· Remedies to allow adjustment and retest in the event contractual performances are not met. 
Punch list prior to Handover: 
· Items to be completed before Take-Over; 
· Disputed items: agreement on how to proceed; 
· Replacement of operational spares used during commissioning agreed; 
· Identification of items that may be deferred, with agreement on deferment. 
Insurance, responsibilities identified:
· Resolution of outstanding claims; 
· Closing of policies. 
Warranty: 
· Warranty engineers provision and accommodation; 
· Access to operational records; 
· Process for management of warranty claims with any warranty extension provisions understood; 
· Equipment supplier warranties in place. 
Availability or reliability guarantee (if applicable): 
· Monitoring, calculation method and reporting agreed; 
· Process for access to plant, for repair or verification agreed. 
Operation and maintenance staff: 
· Participation during the commissioning. 
· Trained and signed off.
Documentation: 
· O&M Manuals issued, process for updating in accordance with Commissioning experience established; 
· As built documentation, scope and program to deliver established with the Sponsor and functions involved; 
· Quality documentation from manufacturing, testing and construction delivered; 
· Regulatory approvals documentation and certification available to allow operation, e.g. CE certification, pressure vessel certification, insurance or fire authority acceptance; 
· Safety work instructions; 
· Issue Take-Over certificate (TOC).









Conclusion
Projects can vary in type, size and complexity but the fundamental purpose of project management is to optimise the relationship between the cost, time and quality elements of the project through effective planning (Kerzner 1989). The three variables above are inherently linked and are frequently subject to change. This paper has discussed some of the project management techniques available and applied them to a Vale Europe shutdown project. A Gantt chart has been created detailing the activities, dates and resources required to execute the schedule. The critical path was identified with the high risks identified through a PERT analysis. A crash costing exercise was then performed to explore the feasibility of reducing the project schedule. This resulted in a 15 day reduction to the project timeline at a justifiable cost.
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Appendix 1 - Sample Risk and Opportunity Register
[image: ]

David Whitmore                                    	16 | Page                        18/2/2020

[image: ]
image2.jpeg
_tot(GXxtm+tp

te 3




image3.jpeg




image4.emf
Activity Activity Description

Immediate 

Predecessor

Optimistic 

Time 

Estimate 

(t_o)

Most Likely 

Time 

Estimate 

(t_m)

Pessimistic 

Time 

Estimate 

(t_p)

PERT 

Result

54

Stop Kiln 1 Feed & Run Red/Act Empty

1

1

3 1.33

90

Modify K1 Scrubber effluent drains

5

6

7 6

74

Install Inlet / Outlet 16" Pipework & Valves

73, 90 7

9.13

12 9.25

75

Install new Lute Pot and modified drain 

lines

74 7

12.25

14 14

80

Commissioning Checklist & DPL Sign off & 

Handover

75, 77, 78 0.5

0.5

1 0.58

81

Install Lagging

80 1

1

1 1

86

Reinstate roof steelwork

81, 90, 91, 98 2

2

4 2.33

87

Reinstate roof panels

86 1

1

3 1.33

TOTAL 32.88 35.82
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PROJECT COST BREAKDOWN

REQ No DESCRIPTION SUPPLIER VALUE

Structural design, calcs & drwgs 25,000.00 £    

Vessel Fabrication 60,000.00 £    

Vessel & Steelwork Installation 189,000.00 £  

H" Blower Pipework Installation 149,000.00 £  

Drain Pipework  95,000.00 £    

Scaffold 77,000.00 £    

Valves 21,000.00 £    

Project Support 50,000.00 £    

Roofing Work 20,000.00 £    

E&I Work 55,000.00 £    

Total Cost 741,000.00 £  
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Activity Activity Description Time (days) Cost

Reduction 

Tecnique

Crash 

Time 

(days)

Crash Cost

54

Stop Kiln 1 Feed & Run Red/Act Empty 1

£1,000 None 1 £1,000

90

Modify K1 Scrubber effluent drains 9

£34,560 24 hr Working 6 £60,480.00

74

Install Inlet / Outlet 16" Pipework & Valves 13.5

£52,558 24 hr Working

9.13

£91,976.50

75

Install new Lute Pot and modified drain 

lines 18

£70,560 24 hr Working

12.25

£123,480.00

80

Commissioning Checklist & DPL Sign off & 

Handover 1

£3,000 Additional Resource

0.5

£5,250.00

81

Install Lagging 1.5

£2,160 24 hr Working 1 £3,780.00

86

Reinstate roof steelwork 3

£11,520 24 hr Working 2 £20,160.00

87

Reinstate roof panels 1.5

£2,160 24 hr Working 1 £3,780.00

TOTAL 48.5 £177,518.00 32.88 £308,906.50

Timeline Reduction 15.62

Total Additional Cost £131,388.50
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