




[bookmark: _Toc135082516]Summary.
The aim of the project is to provide information on the pellet unit turnarounds as Vale had yet to collate the information in a Network Diagram format. The report consists of four main areas.
· Network Diagram and Gantt Chart.
· Communication.
· Associated Risks and Pert Analysis.
· Associated costs.
Much of the information found has been provided in a table format to ensure it is easily understood. Two separate network diagrams have been created to show the critical path before and after a crash costing exercise to reduce the duration of the project by seven days. 
The report provides information on the importance of communication in a project and also looks at the handover process. At Vale, a turnaround sheet is used to convey information between working parties which reduces any miscommunications occurring through word of mouth.
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1.0 [bookmark: _Toc135082518]Introduction.
This report is being conducted to provide Vale with records regarding the pellet decomposition unit turnarounds. Currently, Vale have no documentation regarding this project and as this is a regularly occurring project, the information needs to be documented and reviewed on a regular basis. This is a large project with more than 30 tasks, normally predicted to end within 20 days. 
A unit turnaround/overhaul occurs every 1-3 years depending on the requirements. Every third year the overhaul requires an external contractor to visit site and conduct a non-destructive test on one of the pieces of equipment within the unit. This is for the safety of everyone in the working area and to ensure that the product can be made to the best specification possible. The yearly overhauls have been adapting gradually over the past four years to reach the current position.
It will look at the network diagram of the process and provide a Gantt Chart view of it, giving a better understanding of how the process is set up. It will also look at any communication and handovers necessary to conduct the work. The report will consider the costings involved with the unit turnaround and carry out a crash costing to reduce the duration of the project by seven days.
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2.0 [bookmark: _Toc135082519]Network Diagram & Gantt Chart.
Below is a table explaining each of the tasks involved in a Unit Overhaul. It has a basic description of the work involved with a full description of the most important tasks that require completing. This information is used frequently as a unit overhaul occurs every 1/3 years.
2.1 [bookmark: _Toc135082520]Work involved in the Turnaround.

	Task Number
	Task Name
	Predecessors
	Days
	Description of work to be carried out

	0
	Start of Project
	 
	0
	 

	1
	Unit Pre-TA Survey
	31
	2 days
	Perform unit survey to assess condition of unit and advise work to be planned on turnaround, potential spares, scaffolding and cleaning 

Location: 	Third Floor 
	Segregator 
	a) Sight-glasses removed/cleaned 	and able to see through 	Date:
	b) Segregator chute. 
	EXAMINED: 			Date: 
		list work carried out 
	c) DOES SEGREGATOR REQUIRE 	REMOVAL:  			Date: 
	d) Inspect segregator Dam for 	nickel build up 			Date: 
	Note: If blocked drain line must 	be 	inspected 
	e) Any other work on 	Segregator? 			Date: 

	Pre-Heater. 
	a) No. of Blocked TUBES:  		Date: 
	b) Skatoscaling on tubes (How 	many required?):		 	Date: 
	c) Any other work on Pre-Heater: 	Date: 



Location: 	First Floor 
Front and Back return CO Pipe Inspections 
	a) Front inspected: 		Date: 
	Is pipe removal required? 
	b) Back inspected: 		Date: 
	Is pipe removal required? 


Reactor Cleaning. 
	a) Does Reactor require cleaning:    	Date: 
	Comments on cleaning required: 
	
	b) T - Piece checked: 		Date: 
	list work carried out 

Location: 	Fourth Floor 
Elevator Driving equipment 
	a) Remove round door and visually 	inspect condition of chain and 	buckets for damage 
	General condition of c	hain/buckets/sprockets 
	Date: 
Location: 	Ground Floor Elevator 
		Elevator Boot Equipment 
	a) Remove door and visually 	inspect condition of chain and 	buckets for damage 
	General condition of 	chain/buckets/sprockets 
	Date: 

	2
	Remove Segregator chute and drain lines
	1
	1/2 day
	Inspect all drain lines.

	3
	Segregator Removal
	2
	1/2 day
	 

	4
	Remove/Clear/Replace Frt&BK CO Pipework
	5
	3 days
	Remove Front and Back CO Pipe Work and clear blockages

	5
	Clean tubes
	3
	2 days
	 




	6
	First Floor Activities
	11
	1/2 day
	Removed:                       
Date: 
List work carried out Preheater cone condition                           
Date: 
list work carried out Clean/Inspect knockout pot                       
Date: 
list work carried out

	7
	Elevator Hood Inspection
	3
	1 day
	Inspect Drive Chain:
List work carried out.
Inspect Sprocket Alignment & Wear list work carried out oil level checks in guard/no leaks and all four guards meets standard
List work carried out. 
Elevator Drive gearbox inspected:
List work carried out. 
Check/Top up oil level (omala 320)
List work carried out.
Elevator:
Drive Drum Inspected:
List work carried out.
MAIN DRUM BEARINGS GREASE & LINES:
List work carried out.
Hood glands Inspected
List work carried out.
Check for excess grease and packing collar location:
List work carried out.
Hood wear plates Inspected:
List work carried out
Hood Tube Inspected:
List work carried out
HOOD SPROCKETS  / BEARINGS & GREASE LINES CHECKED
List work carried out
Comments: 
and any issues that require additional work or planning 
On completion, please transfer all info to TA sheet

	8
	Ground Floor Reactor
	28
	1 day
	Remove T-piece and reactor cone

	9
	Reactor Cleaning
	30
	1 day
	 




	10
	Elevator Boot Inspection
	7
	1 day
	Inspect Chain & Buckets for wear: Record on ‘Chain Record’ sheet:
List work carried out.
Sprockets Visually Inspected for wear:
List work carried out. 
Boot Sprocket Alignment Check (Visual)
list work carried out.
Boot wear plates Inspected:
List work carried out.
Is locking collar or rubber seal damaged or missing?
Bearings inspected by removing end cap and inspect bush and shaft for wear Any other work on Elevator: ___________________________________

	11
	Elevator Sanction to Test
	10
	1 day
	 

	12
	Make Milk Screen
	14
	1 day
	 

	13
	Segregator Refit
	9
	1/2 day
	 

	14
	Blue CO System
	6
	2 days
	 

	15
	Box-up & Pressure Test
	18, 19
	2 days
	 

	16
	Furnace Inspection
	12, 13
	1 day
	Also inspect the FD Fan

	17
	Flue Fan
	16
	1 day
	 

	18
	Grease
	17
	1/2 day
	 

	19
	Guards
	17
	1/2 day
	 

	20
	House Keeping Inspection
	15
	1 day
	 

	21
	CIE isolation / Elec TA
	0
	2 days
	Pre-Shutdown Burner checks                                                                                                                             	Inspect Unit Elevator
	Inspect Flue Fan
	Inspect F.D. Fan
	Inspect CO Blower
	Inspect Mag. Valve
	Inspect Relay Panel
Put Forced Draft damper back into auto mode                                                                                                                             	Please ensure the operation is not 	completed/closed until all above 	tasks are complete.

	22
	CIE Day 1 Inst TA
	21
	1 day
	Check Calibration of Temperature Loops
Check Carbonyl Valve Manual Station                                                                                                                             Please ensure the operation is not completed/closed until all above tasks are complete.

	23
	CIE Day 2 Inst TA
	3
	1 day
	Check calibration of N/G Fuel Flow Transmitter
Check Calibration Of N/G Fuel Vortex Meter
Check Calibration of COS Flow Transmitter
Check panel instruments
Stroke, check carb valve
Calib fuel flow TX
Instr calib carb T/X
Check T/C

	24
	CIE Day 3 Inst TA
	23
	1 day
	Check Calibration of Carbonyl Flow Transmitter
Check BMS System                                                                                                                             Please ensure the operation is not completed/closed until all above tasks are complete.

	25
	CIE Day 4 Final burner Checks
	29
	1/2 day
	Post-Shutdown Burner checks

	26
	CIE Day 4 Alarm & Interlocks Checks
	26
	1/2 day
	Please check unit alarms in accordance with trip matrix on turn around sheet

	27
	Scaffold Phase 1 Erects
	3
	3 days
	D1 - Erect scaffold first floor.
D1 - Erect scaffold Point 4
D1 - Erect scaffold Emergency Vessel                                                                                                                             D1 - Erect scaffold to access natural gas valve.                               
Erect Hop Up to Access Segregator Chute                                        

	28
	Scaffold Phase 2 PT4 Dismantle + Ground
	4
	1 day
	Remove scaffold Point 4                                                                                                                             Erect scaffold ground Floor
Erect scaffold ground Floor hop up

	29
	Scaffold Phase 3 Dismantles
	15
	2 days
	Remove scaffold ground Floor
Remove scaffold first floor.
Remove scaffold Emergency Vessel
Remove scaffold ground Floor hop up                                                                                                                             Remove nat gas valve scaffold

	30
	Erect Scaffold for internal cleaning
	8
	1/2 day
	 

	31
	Erect Hop Up to Access Front/Back CO Camera Flange
	0
	1/2 day
	 


[bookmark: _Toc135082449]Table 1 – List of Tasks.


2.2 [bookmark: _Toc135082521]Network Diagram.
Wysocki., 2012 explains that “network diagrams can be used for detailed project planning, during implementation as a tool for analysing scheduling alternatives” this suggests that the network diagram allows for the user to see the critical path of the project whilst also demonstrating the amount of float in the tasks. Below is a visual representation of the network diagram relating to the unit overhaul. Each node of the diagram contains one of four pieces of information.
· Lower quarter – Task number.
· Left quarter – Forward pass.
· Right quarter – Backward pass.
· Top quarter – Float available.
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· Critical path – Indicated by the two parallel lines on the arrows.
· Duration – Shown by the number above the arrow.
· Arrow with a dotted line – This indicates a dummy activity.
[bookmark: _Toc135082437]Diagram 1 – Project Network Diagram.
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2.3 [bookmark: _Toc135082522]Gantt Chart.

Below is a Gantt chart modelling the current process utilised in a unit turnaround. It should be noted that the work is only carried out on weekdays. This presents the possibility of maintenance crews working weekends to reduce the amount of time spent on maintenance. (Harrison., 1997) states that “the Gantt chart was invented by Henry L. Gantt” and that it graphically defines activities in terms of their duration and relationships between tasks. Similarly, Dennis, et al., 2015 explains that a “Gantt chart is a horizontal bar chart that shows the same task information as a work breakdown structure but in a graphical way” as it is easier to visualise the work required. Chatfield & Johnson., 2010 provide a step by step guide to using Microsoft project, a tool used to create Gantt charts and schedule projects. This is what will be used to create the Gantt chart for this project.
[image: ][bookmark: _Toc135082424]Figure 1 – Project Gantt Chart.

 
3.0 [bookmark: _Toc135082523]Communication.
Communication is a key element to any project whatever the size or scope of work being carried out. Cassidy & Kreitner (2012) state at the beginning of their chapter on modern communication that:
“One of the most difficult challenges for management is getting individuals to understand and voluntarily pursue organisational objectives”
(Cassidy & Kreitner, 2012)
This suggests in a project case that a vision for a project can be difficult if a person is not actively listening and understanding the desired outcomes. Laasch, Conaway, & Barrueta (2021) explains “effective communication means that a message has been heard and understood”. This must be applied to the project at Vale.
Lumsden & Lumsden (2004) writes about communication within a group or team and highlights some of the areas that can be problematic when trying to communicate effectively. Some of these are:
· Team Pressures –  mainly occurs when one member of a team deviates from the expectations of the team.
· Deviance – mainly appears when there is a difference of opinion, difference of thinking or a difference of backgrounds.
· Conformity – becomes an issue when an individual follows their own perceived ideas, for better or worse.
These factors alone stress the importance of communication, as a project is extremely dependent on it through the different work parties, managers and schedulers. If a breakdown in communication occurs during the project, it can cause major delays in the expected completion date of the project. 
Good and effective communication must be upheld before, during and after a project to see if there are any outcomes that can be learnt from and changed on the next turnaround. 

4.0 [bookmark: _Toc135082524]Associated Risks and PERT.
4.1 [bookmark: _Toc135082525]Risks.
[image: ]As the project is being undertaken in an active plant, there are many potential risks that can be present to any individual in the area. These risks have been captured on an associated risk assessment. Some of the key elements of the risk assessment are shown below.[bookmark: _Toc135082450]Table 2 – Sections of Risk Assessment.


However, these are not all the associated risks with a project. Some other risks include:
· Financial – additional spend could be required to pay for spares or any additional labour requirements.
· Timing – additional time could be added to the duration of the project that would not have been accounted for.
· Quality – the quality of the work could be poor, if it is rushed or not completed to a high standard.
· Product – if the work is rushed, the finished product may be sub-standard.
4.2 [bookmark: _Toc135082526]PERT.
Mantel Jr., et al. (2005) explains that Program Evaluation and Review Technique (PERT) was developed in the 1950s in the U.S. Navy by Booz-Allen Hamilton and Lockheed Air Inc. It was developed to estimate the durations of activities in a project. The equation used to calculate the PERT value is shown below, however it should be noted that it gives a value which indicates the risk of a task overrunning. 
The PERT Analysis will be conducted on only the critical path activities. The equation used to calculate the PERT value is shown below as well as a key to explain what each abbreviation means. 

O = Optimistic.
M = Most Likely.
P = Pessimistic.
	Task
	Optimistic
	Most Likely
	Pessimistic
	Pert Value

	31
	0.25
	0.5
	1
	0.54

	1
	1
	2
	2.5
	1.92

	2
	0.3
	0.5
	1
	0.55

	3
	0.25
	0.5
	1
	0.54

	5
	1
	2
	5
	2.33

	4
	1
	3
	4
	2.83

	28
	0.75
	1
	2
	1.13

	8
	0.5
	1
	1.75
	1.04

	30
	0.3
	0.5
	1
	0.55

	9
	0.75
	1
	5
	1.63

	13
	0.4
	0.5
	1
	0.57

	16
	0.5
	1
	1.3
	0.97

	17
	0.3
	1
	1.25
	0.93

	18
	0.25
	0.5
	0.8
	0.51

	15
	1
	2
	4
	2.17

	29
	1
	2
	3.5
	2.08

	25
	0.3
	0.5
	0.6
	0.48


[bookmark: _Toc135082451]Table 3 – PERT Analysis Table.
5.0 [bookmark: _Toc135082527]Costing.
5.1 [bookmark: _Toc135082528]Regular Costing.
Lanigan, 1992 explains the importance of cost in the statement 
“Business life is dominated by just one deceptively simple equation:

This is the profit equation”
(Lanigan, 1992)
This statement alone stresses the importance of cost in any project, clearly showing that it must be considered when calculating the profitability. For this reason, the cost project will be calculated. 
Below is a table showing the estimated costs for each task within the unit turn arounds. The costs shown only consider any spares and the cost of the maintenance personnel working on the turnaround.
	Task Number
	Cost per task (£)

	0
	£15.40/hr

	1
	£184.80

	2
	£92.40

	3
	£184.80

	4
	£554.40

	5
	£184.80

	6
	£92.40

	7
	£184.80

	8
	£184.80

	9
	£184.80

	10
	£184.80

	11
	£184.80

	12
	£184.80

	13
	£184.80

	14
	£369.60

	15
	£369.60

	16
	£123.20

	17
	£184.80

	18
	£30.80

	19
	£30.80

	20
	£184.80

	21
	£158.62

	22
	£200.20

	23
	£200.20

	24
	£200.20

	25
	£92.40

	26
	£61.60

	27
	£585.20

	28
	£184.80

	29
	£246.40

	30
	£92.40

	31
	£92.40


[bookmark: _Toc135082452]Table 4 – Cost per Task.


5.2 [bookmark: _Toc135082529]Crash Costing.
The project needs to be reduced by seven days in duration, so a crash costing exercise must be conducted to calculate the increase in costs in order to achieve this target and has only been applied to certain tasks where crash costing is applicable to the project. 
	Task
	Duration (Days)
	Cost per task (£)
	Crash Cost Duration
	Crash Costed (£)

	31
	0.5
	£92.40
	0.5
	£92.40

	1
	2
	£92.40
	1
	£184.80

	2
	0.5
	£92.40
	0.5
	£92.40

	3
	0.5
	£184.80
	0.5
	£184.80

	5
	2
	£184.80
	1
	£369.60

	4
	3
	£554.40
	2
	£831.60

	28
	1
	£184.80
	0.5
	£369.60

	8
	1
	£184.80
	0.5
	£369.60

	30
	0.5
	£92.40
	0.5
	£92.40

	9
	1
	£184.80
	1
	£184.80

	13
	0.5
	£184.80
	0.5
	£184.80

	16
	1
	£123.20
	0.5
	£246.40

	17
	1
	£184.80
	0.5
	£369.60

	18
	0.5
	£30.80
	0.5
	£30.80

	15
	2
	£369.60
	1
	£739.20

	29
	2
	£246.40
	1
	£492.80

	25
	0.5
	£92.40
	0.5
	£92.40

	Total
	19.5
	£3,080.00
	12.5
	£4,928.00


[bookmark: _Toc135082453]         Table 5 – Cost per Task After Crash Costing.
As the duration of the tasks have been altered, this has likely affected the critical path, as every task that was crash costed was a part of the unit turnarounds critical path. For this reason, a second network diagram has been created to show any alterations that have occurred because of the crash costing. The total value of the crash costing has significantly increased by nearly £2,000. This would have a major effect on the profitability of Vale Clydach, as the return for the unit would have to be recovered before any profit can be made for the company. 




[image: A picture containing white, font, line

Description automatically generated][bookmark: _Toc135082438]Diagram 2 – Network Diagram after Crash Costing.
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6.0 [bookmark: _Toc135082530]Handover Issues.
At Vale, a unit turnaround sheet is used to show the current state of the unit. This is also used to show the plant that work has been completed. It is a checklist but also contains additional information. It also is used to ‘walk the unit’ which is done by a process technician and the maintenance coordinator and is a last check ensuring all required work has been completed and there is no further work remaining. 
[image: ]An example of the turnaround sheet has been shown below.[bookmark: _Toc135082425]Figure 2 – Example of Turnaround Sheet Page.




The image shows a page used in a turnaround sheet, specifically on whether the reactor contains any blocked tubes. The fitter would mark off the tubes with a blockage when conducting an inspection and would then work to remove the blockage. The sheet following is confirming the removal of the blockage which does not get signed off until the process member has confirmed that there is no longer any obstruction.
Unfortunately, some issues can arise when this is not done correctly, including:
· Delays in start-up.
· Loss of production.
· Loss of profit due to delays.
These can have a major effect on the refinery as loss of production has an impact on the sales of the nickel pellets. There is also an impact on the flows from the kiln as the plant is pumping carbonyl through from the kiln to the pellet units. If the capacity of available nickel units is not able to take the amount of carbonyl from the kiln, the loss in production will be very costly to the company as the amount of energy and gas needed to produce the carbonyl would have already been expended.


[bookmark: _Toc135082531]Conclusion.
This report has focussed on applying project management tools and techniques to the Pellet Unit Turnaround conducted at Vale. Basic turnarounds occur every year and every third year an external contractor visits site to conduct a Non-Destructive Testing survey to ensure the integrity of one of the unit components. 
The report began by creating a network diagram of the whole project, listing all of the tasks involved with a turnaround, 31 tasks in total and allocating each a task number which was used to denote the predecessor tasks. The task list contained a description of the work being conducted where necessary, although not all tasks required a full explanation. The information was then used to construct a Network Diagram indicating that the duration of the project would be around 19.5 days. A Gantt chart was created for the project providing a visual representation of the project including the days each task would begin. The Gantt chart showed the project duration at around 20 days.
The second part of the project looked at team interaction and highlighted the importance of having clear and concise communication between project members. It shows that the information conveyed must be understood by everyone, so that the work is carried out correctly and hits the target dates for completion.
The third section concentrated on the risks associated with the project. To illustrate some of the health risks, sections of the associated risk assessment have been shown giving full detail of the risks and the steps taken to mitigate the risks where possible. It also highlighted some of the risks directly linked to late completion of tasks and how they could affect the business. This section also conducted a PERT analysis on the critical path activities to demonstrate the possible delays.
The report then considered the costs associated with the project. A table was added to show the cost of each task individually for the associated labour. It also looked at crash costing by reducing the total duration of the project by seven days. It specifically targeted the activities along the critical path where applicable. This increased the costs in those tasks and also had an effect on the network diagram, resulting in a second network diagram being created showing the new critical path 
The final part of the report focussed on how information is handed over between different site disciplines. The main way to handover accurately is through use of the turnaround sheet, on which the maintenance crew indicate that they have carried out the associated work. An example sheet from the document has been provided to help explain how it works.
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- Clean tubes 2days Thu 18/05/23 Mon 22/05/2: 4 72CFITOL £246.40 T 72crd:

- First Floor Activities 0.5 days. Tue 23/05/23 Tue 23/05/23 12 72CFIT01[2] £123.20 72CFITO112]

- Elevator Hood Inspectio 1 day Thu 18/05/23 Fri19/05/23 4 72CFIT01[2] £246.40 T, T2CFITON|

- Ground Floor Reactor 1 day Fi26/05/23 Mon 29/05 72cFTO1[2) £246.40 [ T2CHTON2)

- Reactor Cleaning 1day Tue 30/05/23 Tue 30/05/23 31 72CFIT01(2] £246.40 o T2CFITO12]

- Elevator Boot Inspectior 1 day Fri19/05/23 Mon 22/05/2: 72CFIT01[2] £246.40 72CFITO1(2]

= Elevator Sanction to Tes 1 day Mon 22/05/2: Tue 23/05/23 11 72CFITO1[2] £246.40 '2CATO1[2)

- Make Milkscreen  1day Fi26/05/23 Fri26/05/23 15 72cFITO112] £246.40 72CFITGY

- Segregator Refit O5days  Wed31/05/2: Wed 31/05/2: 10 72cFTO1(4] £246.40 72CFITO1[4]

- Blue CO System 2days Wed 24/05/2: Thu 25/05/23 7 72CFIT01(2] £492.80 'T2CFITO12)

- Box-up & Pressure Test 2 days Mon 05/06/2: Tue 06/06/23 19,20 72CFITO1[2] £492.80 T2CFITO1[2]

- Fumace Inspection  1day Wed 31/05/2: Thu 01/06/23 13,14 72cFTO1[2] £246.40 72CAIT01(2]

- Flue Fan 1day Thu 01/06/23 Fri 02/06/23 17 72cFITO112] £246.40

- Grease OSdays  Fi02/06/23 Fri02/06/23 18 72cFTOL £61.60

- Guards 05days  Fri02/06/23 Fri02/06/23 18 72cFIT01 £61.60

- House Keeping Inspectic 1 day Wed 07/06/2: Wed 07/06/2: 16 72CFIT01[2] £246.40 T 72CHITO12]

- ClE solation / Elec TA 2 days Mon 15/05/2: Tue 16/05/23 1 7215MC01 £246.40

- CIE Day 1 Inst TA 1day Wed 17/05/2: Wed 17/05/2: 22 7215MC0112] £236.40

- CIE Day 2 Inst TA 1day Thu 18/05/23 Fri19/05/23 4 721MC01(2] £246.40 721SMC01[2]

- CIE Day 3 Inst TA 1day Fri19/05/23 Mon 22/05/2: 24 721SMC01[2] £246.40 72sMQV1[2)

- CIE Day 4 Final burner C10.5 days Fri09/06/23 Fri09/06/23 30 721SMC01[2] £123.20 721SMC01[2]

- CIEDay 4 Alarm & Interl 0.5days  Fri09/06/23 Fri09/06/23 26 7215MC01(2] £123.20 7215MC01[2]

- Scaffold Phase 1 Erects 3 days Thu 18/05/23 Tue 23/05/23 4 72cCsC01[2] £739.20 T 72€CsC0102)

- Scaffold Phase 2PTa Dis 1day  Thu 25/05/23 Fri 26/05/23 5 72ccscontz] £246.40 f 726csco2)

- Scaffold Phase 3 Disman 2 days Wed 07/06/2: Thu 08/06/23 16 72cC5C01(2] £492.80 T/ 72CCSCO1[2]

- Erect Scaffold forintern 0.5days  Mon 29/05/2: Mon 29/05/2: 72cCsco112] £123.20 Hl72cescorz)

- Erect Hop Up to Access |0.5days  Mon 15/05/2: Mon 15/05/2: 72cCsC012) £123.20 Tl72cescotrz)
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Hazardous Event 

and Impact

Existing Control Measures
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No:

Subject broken 

down into 

manageable 

components, 

sections or 

steps

What has 

the 

potential 

to cause 

harm?

How could it go 

wrong? What 
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likely impacts?

ImpactLike'dRisk

Describe the existing control 

measures relevant to each hazard

ImpactLike'dRisk

Number 

and 

transfer 

to Action 

tab

T10

Pellet Unit turn 

around 

Maintenance

Plant 

Traffic

Collision with 

personnel could 

result in serious 

injury or fatality.

7 3 21

Regular FLT training (updated every 

2.5 years) for all FLT users. Refinery-

wide protocol for FLT use (using 

horn and speed limits). Interaction 

between FLTs and personnel is 

minimised by defining pedestrian 

routes and providing separate 

entrances to buildings. Work area is 

to be cordoned off and be 

positioned to prevent vehicle access

7 1 7 0

T5

Pellet Unit turn 

around 

Maintenance

Other 

ongoing 

maintena

nce work

Different work 

disciplines 

impacting on 

each other 

increase to risks

8 5 40

Care and consideration to other 

working groups. Carry out a SLAM 

exercise prior to work starting. If the 

working party is conflicting the work 

to be done , Team leader is to notify 

them to move out of the area until 

the work is completed. Fire watcher 

is to control access and egress to the 

work area

8 2 16 0

T12

Unit 

maintenance 

and hot work

Confined 

Space in 

reactor.

Entrapment, 

Personal Injury, 

Debre coming 

loose.

8 9 72

Confined Space entry permit to be 

issued by TL. Entrant to be trained 

and competent person. Continuous 

Gas monitoring throughout the 

work.  trained person to be Entry 

controller and to be present at all 

times whilst entrant is in the vessel. 

The rescue plan is the entrant is to 

stand on the scaffolding platform at 

all times whilst only their upper 

body is to enter the vessel. If any 

problems arise they are to sit down 

on the scaffolding platform and wait 

for assistance to aid them down 

from the platform.

8 5 40

TL to 

issue gas 

monitor 

and 

complete 

gas test 

prior to 

entry

T15

Weld Repair on 

globe

Ultraviole

t light 

from 

welding 

process

Damage to eyes 

– photokeratitis 

and 

photoconjuctiviti

s (‘arc eye’), 

photochemical 

damage to the 

retina (blue light 

hazard) Damage 

toskin – UV burn 

(erythema)

8 5 40

Area local to work place to be GAS 

monitored at all times Erect shields 

around work place overalls and 

welders mask to be used, HOT 

WORK PERMIT. Flame retardant   

overalls, welders gauntlets, Welding 

mask with extraction, Personal CO 

monitor, heat resistant boots. 

Mandatory PPE is to be worn. Face 

shields, coveralls and gloves Protect 

others using 

screens/curtains/restricted access 

Competent welding and 

maintenance technicians Display 

appropriate warning signs Monitor 

and enforce use of control 

measures If any workers are over-

exposed, report immediately to occ 

health

8 2 16 0

Potential Risk 

(assuming no 

Residual Risk 

(Taking into 

Activity / Step / Area 

/ component
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