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[bookmark: _Toc234912223]1. 	INTRODUCTION: 
[bookmark: _Toc234912224]1.1.	Project description
1.1.1.	 This proposal aims to replace an outdated Pneumatic valve actuator with a new and functioning device in order to improve site operations and the way in which it can function and meet client site demands. Without this, there is a possibility of a lack of control and accuracy when operating. 

[bookmark: _Toc234912225]2.	AIMS AND OBJECTIVES: 
[bookmark: _Toc234912226]2.1.	General
2.1.1. Replace the existing valve with a new valve and device while avoiding process disruption where possible. 
2.1.2. Produce engineering drawing deliverables, a Man-hour estimate (MHE), and a Bill of Materials (BOM) and complete the project within the given timeframe for the client. 
2.1.3. Ensure the creation of an effective system that works to the standards that are needed. 
2.1.4. Where possible in the new system, reuse existing equipment to reduce project cost and improve environmental impacts. 
2.1.5.	Understand and mitigate all of the risks or potential ethical, environmental and societal impacts that this project might cause. 



[bookmark: _Toc234912227]3.	BACKGROUND RESEARCH:
[bookmark: _Toc234912228]3.1. 	Scenario
3.1.1.   This project is important because the previous pneumatic valve actuator began to can cause for the system to experience faults and delays during maintenance, along with the faults overtime manufacturers will not provide parts for the valve device, making it difficult to maintain with no parts to be provided due to the product ageing or coming to the end of the devices life cycle and the manufacturer not supporting the device anymore. 
[bookmark: _Toc234912229]4.	PROJECT DESIGN: 
[bookmark: _Toc234912230]4.1.	General
4.1.1.	 The new pneumatic valve actuator will aid the movement of liquid and help the measurement of the volume of flow that is allowed through the system while also measuring the position of the valve. 
4.1.2.	 The pneumatic valve being replaced is a 1970s old fisher valve with no electronic device for control; the new device being installed will be a Valmet pneumatic valve with an attached electronic device for monitoring. 
[bookmark: _Toc234912231]4.2. 	Pneumatic Valve Actuator Specification
4.2.1.  The standard and specification that are going to be followed in order to complete this device installation and replacement are important in order to ensure that the valve complies with the standards of the system and the site. 
4.2.2. For this Valve replacement, it is crucial that the new valve complies with the ATEX Directive by making sure that the manufacturer is ensuring that the equipment is safe for potentially explosive environments, it must be taken into account all various ignition sources that could affect the equipment [1]. 
4.2.3. The standards that must be complied with for the pneumatic valve positioners are crucial for the installation as they are able to define the performance and the testing and mounting of the device this standard is IEC 61514 and it specifies the evaluation for dynamic performance of intelligent pneumatic valve positioners on actuator valve assembly [2] . 
[bookmark: _Toc234912232]4.3. 	Pneumatic Valve Actuator functioning and process
4.3.1. A pneumatic valve actuator uses compressed air to be able to mechanically open, close or throttle industrial process valves, the attached electronic device is a valve controller/positioner which converts digital or analogue control signal into the exact air pressure that is required to be able to drive the actuator [3].  


[bookmark: _Toc234912233]5.	RESOURCES:
[bookmark: _Toc234912234]5.1. 	MHE
[image: ]5.1.1	A Man-Hour Estimate (MHE) aids the project manager, and the engineers in understanding the amount of work to be completed and the number of hours of work that will have been allocated to each individual task, and this helps understand the timeframe and the detail that is required for the engineering design and installation of the devices and replacement of equipment, which can be seen below in Figure 1.[bookmark: _Ref234399101][bookmark: _Toc234778086]Figure 1 - Man-Hour Estimates




[bookmark: _Toc234912235]5.2.	 BOM

5.2.1 	One of the most effective ways to manage the material costs of a project is to produce a bill of materials (BOM). This helps break down each individual device, cable, attachment and program while listing the quantity of these items is needed and the cost of the materials in order to gather a baseline cost [4]. 

	Description
	Quantity
	Cost (£)

	Valmet valve
	1
	1,300

	Electronic positioner (Valmet)
	1
	1,500

	Cable Gland
	2
	50 (£25 each)

	Gaskets (pair)
	1
	160

	Bolts (8)
	8
	200 (£25 each)

	New airline pipe
	3
	45

	Pipe unions
	2
	60 (£30 each)

	
	
	£3,315


[bookmark: _Toc234911998][bookmark: _Toc234926713]Table 1 - Bill of Materials


[bookmark: _Toc234912236]6.	PLANNING:
[bookmark: _Toc234912237]6.1. 	Gantt chart for engineering project aspects. 
6.1.1.   A Gantt chart is important for all engineering project with clients and internal projects as they help outline each activity and how long each task should take and the overall timeframe of the project 
6.1.2.  During the various phases of these projects, there are certain tasks that must be completed prior to the design aspect; this can include a site visit and a review of the project to ensure all engineers understand the task that is to be undertaken. 
[image: ]6.2. 	Engineering Phase[bookmark: _Ref234399032][bookmark: _Toc234778087][bookmark: _Ref234399026]Figure 2- Engineering Gantt Chart

6.2.1.  During the start of the engineering phase, which can be seen above and the timeline is outlined in Figure 2, the project will first begin with a site survey this is to ensure that the area for the project is correct and to be able to narrow down the scope of the project and the areas of replacement. When following the Gantt chart this part of the project is expected to take roughly 3 days to complete. 
6.2.2.  The control and instrumentation engineer on this project are then able to begin work on the design deliverables alongside the designer on the project which will be issued to the client for construction. The designer and the engineer will have an opportunity to work together to ensure that these deliverables are issued to the highest standard possible while ensuring project alignment with deadlines. 
6.2.3. 	Following the creation of the design deliverables by both the engineer and the designer, a principal engineer will then carry out the checking process to ensure the accuracy of the documents. After this, the drawings will then go through the final approval to ensure the feasibility of the drawings and that all previous steps have been completed correctly, allowing for the construction phase to begin. 
[bookmark: _Toc234912238][image: ]6.3 	 Construction Phase[bookmark: _Ref234399061][bookmark: _Ref234399007][bookmark: _Toc234778088]Figure 3 - Construction Gantt Chart


6.3.1.	 When looking at the construction phase which can be seen in Figure 3 above this part of the project, it is important to understand the importance of each step, the first step is to create an installation schedule to ensure that all tasks are given a priority placements, this can include permits for work, and at which point each installation is able to be carried out, and what steps are crucial to project success. 
6.3.2.  The following steps in the construction phase is the removal of the existing equipment and the installation of the new. These tasks can begin when the schedule has been agreed on and the priority placements have been given. The existing equipment must be drained to ensure that there is no remaining product in the pipe and that the airline pipe has been correctly drained to effectively decommission the device. Following the Gantt chart, the removal of this is estimated to have roughly 5 days' worth of work for the control & instrumentation technician on site 
6.3.3.  The next task is the installation of the new pneumatic valve and the electronic positioner along with a new airline pipe. This includes new pipe unions, cable glands and a pair of gaskets. The installation is a difficult task to complete; this is why the installation has been broken down into different parts of the valve to ensure that this can be done in stages to ensure project accuracy. 
6.3.4. The final step to the construction phase is the testing and commissioning of the new equipment, without this there is no way to ensure that the system will function with the new device and the quality of which this has been installed to, overall this process should take 3 days to complete which has been allowed for in both the MHE and the Gantt chart as seen above. 


[image: ]6.4 	Support[bookmark: _Ref234399072][bookmark: _Ref234398971][bookmark: _Toc234778089]Figure 4 - Support Gantt Chart

6.4.1 This part of the Gantt chart is crucial to the project manager due to their constant involvement with the progress of the project and the development, this is why it is shown in Figure 4 above that they are involved from the beginning from the site survey until it is officially tested and validated to be able to denote the end of the project. 
6.4.2.  Along with the project manager another crucial role that will be involved in the project from start to finish is the engineering manager, this role allows for someone to be available throughout the entire of the engineering process, this can then aid the project team in any technical issues which may arise throughout the duration of the project. 
6.4.3. Following these steps, the construction manager will then become involved with the project once the engineering part has been completed. The purpose of the construction manager is to oversee site activities due to their experience and to be able to assist with any complications that might arise at any point during this timeframe. 



[bookmark: _Toc234912239]6.5.	Critical Path analysis 
6.5.1 The Figure below shows the critical path analysis for the engineering phase of this Project. 
[image: ]
[bookmark: _Toc234778090]Figure 5 - Engineering phase of the project

6.5.2.  The Figure Below shows the critical path analysis for the construction phase of this project. 
[image: ]
[bookmark: _Toc234778091]Figure 6 - Construction Phase of the Project
6.5.3. The Figure below shows the critical path analysis for the activities which shall support this project. 
[image: ]
[bookmark: _Toc234778092]Figure 7 - Support phase of the project
[bookmark: _Toc234912240]7.	EXPECTED OUTCOMES/DELIVERABLES: 
[bookmark: _Toc234912241]7.1	Project Outcome 
7.1.1 	The expected outcome of this project will be an accurate pneumatic valve actuator to accommodate various demands on site, along with an electronic positioner to provide correct readings at which level the valve will be sitting. 
[bookmark: _Toc234912242]7.2 	Project Deliverables 
	Ref
	Document Number
	Title of deliverable

	1
	INS-BOM-0001
	Bill of Materials

	2
	INS-SOW-0001
	Project Scope of Work

	3
	INS-CSC-0001
	Overall project cable schedule

	4
	INS-ICD-0001
	Interconnection Diagram

	5
	INS-LOP-0001
	Loop drawing

	6
	INS-BLD-0001
	Instrumentation Block Diagram


[bookmark: _Toc234911999][bookmark: _Toc234926714]Table 2 - Project Deliverable List
7.2.1 In line with project success requirements, it is important that a list of project deliverables is to be created, it is essential that these documents are created and issued in the engineering phase of the project, as they are able to define the requirements for equipment and are able to minimise the risk of project variations and aiding the project timeframe

	 
	CABLE SCHEDULE
	REV
	DESCRIPTION
	Issued by

	
	
	0.1
	Issued for construction
	FS

	
	PROJECT: Pneumatic valve replacement and electronic positioner
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	 
	
	
	

	
	
	
	
	

	CABLE No.
	FROM
	GLANDS
	TO
	GLANDS
	SYSTEM VOLTAGE
	CABLE DETIALS
	

	
	
	
	
	
	
	No. OF CORES
	COLOUR
	SIZE mm2
	CABLE SPEC.
	

	C-001
	24VDC Power Supply 
	501/453/UNI/O-M20
	PLC / Microcontroller 
	501/453/UNI/O-M20
	24Vdc
	2
	BLACK
	1.5mm2
	BS5308 Pt1 Ty2 / LSZH
	

	C-002
	PLC Digital Output 1
	501/453/UNI/O-M20
	Solenoid Valve A
	501/453/UNI/O-M20
	24Vdc
	2
	BLACK
	2mm2
	BS5308 Pt1 Ty2 / LSZH
	

	C-003
	PLC Digital Output 2
	501/453/UNI/O-M20
	Solenoid Valve B
	501/453/UNI/O-M20
	24Vdc
	2
	BLACK
	2mm2
	BS5308 Pt1 Ty2 / LSZH
	

	C-004
	Pressure Sensor 
	501/453/UNI/O-M20
	PLC Analogue Input
	501/453/UNI/O-M20
	24Vdc
	3
	BLACK
	2.5mm2
	BS5308 Pt1 Ty2 / LSZH
	

	C-005
	Position Sensor 
	501/453/UNI/O-M20
	PLC Analogue Input
	501/453/UNI/O-M20
	24Vdc
	3
	BLACK
	2.5mm2
	BS5308 Pt1 Ty2 / LSZH
	

	C-006
	Limit Switch (open)
	501/453/UNI/O-M20
	PLC Digital Input
	501/453/UNI/O-M20
	24Vdc
	2
	BLACK
	2mm2
	BS5308 Pt1 Ty2 / LSZH
	

	C-007
	Limit Switch (Closed)
	501/453/UNI/O-M20
	PLC Digital Input
	501/453/UNI/O-M20
	24Vdc
	2
	BLACK
	2mm2
	BS5308 Pt1 Ty2 / LSZH
	

	C-008
	Emergency Stops
	501/453/UNI/O-M20
	Safety Relay
	501/453/UNI/O/-M20
	24Vdc
	2
	BLACK
	3mm2
	BS5308 Pt1 Ty2 / LSZH
	

	C-009
	Safety Relay 
	501/453/UNI/O-M20
	PLC Safety Input
	501/453/UNI/O-M20
	24Vdc
	2
	BLACK
	2mm2
	BS5308 Pt1 Ty2 / CAM / LSZH
	

	C-010
	PLC
	501/453/UNI/O-M20
	HMI Touchscreen
	501/453/UNI/O-M20
	24Vdc
	8
	BLACK
	3mm2
	BS5308 Pt1 Ty2 / CAM / LSZH
	

	C-011
	PLC
	501/453/UNI/O- M32
	Maintenance Port
	501/453/UNI/O-M20
	24Vdc
	4
	BLACK
	1.5mm2
	BS5308 Pt1 Ty2 / ICAM / LSZH
	

	C-012
	Earth Bar
	501/453/UNI/O-M32
	Control Panel 
	501/453/UNI/O-M20
	24Vdc
	1
	GREEN/YELLOW
	1mm2
	BS5308 Pt1 Ty2 / ICAM / LSZH
	


[bookmark: _Toc234912000][bookmark: _Toc234926715]Table 3 - INS-CSC-0001 - Project Cable Schedule


[bookmark: _Toc234912243]7.3	Project Milestones
 	7.3.1.  When considering the various project milestones, the first hurdle would be the completion of all of the design drawings; this includes the block diagram, interconnection diagrams and loop drawings. 
	7.3.2. Following the completion of the drawings, another milestone would be the completion of the technical information, which includes the bill of materials, the project's scope of work and the project's cable schedule. 
	7.3.3. The next milestone for this project is the removal of the existing valve actuator and the preparation of the area for the installation of the new pneumatic valve and its electronic positioner. 
7.3.4. The final milestone in this project would be testing after the installation; this ensures that the new device works correctly in accordance with what was planned for the device, along with ensuring that it is supplying accurate readings for site compliance. 


[bookmark: _Toc234912244]8.	RISK & MITIGATION:
[bookmark: _Toc234912245]8.1. 	Risks 
	8.1.1. Because of this project and the system that this project could impact, delays are likely to occur at any point or phase, the possible reasons for delays are that each part of the project must be completed before beginning the next, this is important for consistency, but it could cause delays if they are not completed on time. 
	8.1.2. One of the main concerns with the project is the valve actuator not operating correctly when testing or causing false readings to be taken. This can cause delays trying to mitigate the issue and correct this in the field.  
	8.1.3. One of the most considered risks when working on a project is employee sickness during various phases of the project, as injury, sickness or general work absence in the engineering or construction phase could potentially cause the project to be prolonged. 
	 
	 
	Negligible 
	Marginal
	Critical 
	Catastrophic

	Probability Range
	Certain
	 
	 
	 
	 

	
	Likely 
	 
	Project Delays
	 
	 

	
	Possibly 
	 
	Employee Sickness
	Installation issues
	 

	
	Unlikely 
	 
	 
	Site construction issues 
	Engineering Mistakes

	
	Rare
	 
	 
	 
	 

	
	
	Consequence Range 



[bookmark: _Toc234926716]Table 4 - Risk matrix for the project
8.2. Scheduling 
8.2.1. 	During all projects, it is important that you are able to schedule all activities along with ensuring that slack is added to the time frame. It is important for this to be included as it allows for any minor delays that may occur without affecting the overall project deadline. A delay could be due to accidents, sickness, manufacturer delays or project meeting delays 
8.3. Testing and commissioning. 
	8.3.1. Following the replacement of the pneumatic valve actuator, all required inspections and functional tests must be completed before the valve is returned to service. This ensures the actuator has been installed correctly and that any faults are identified and rectified. The actuator should then be monitored during normal operation to be able to confirm reliable performance and compliance with the required operating conditions. 
8.4. Standards 
8.4.1.  When considering this task, there is a combination of international standards and legislation that must be complied with: 
· IEC 61514 [2]
· ANSI 96.03 [5]
· ISO 5115: 2023 [6]
· BS EN 15714-3:2022 [7]
8.5. Contractors and Support. 
8.5.1.	The successful replacement of the control valve and assembly relies on the use of competent contractors and effective project support. Contractors should be selected through the sites procurement process based on their technical competence, relevant experience, safety performance and value for money and project costs. All personnel involved must comply with site safety procedures and complete any mandatory training before commencing work. Project managers and supervisors are responsible for providing necessary technical support, maintaining effective communication, and ensuring an inclusive work environment in which all personnel are treated fairly and have equal opportunities to contribute to the project's successful delivery. 
8.6. Supplied Documentation
8.6.1. 	To ensure the replacement is completed to the required quality standards and minimise the risk of errors, all engineering documentation and installation activities will undergo a formal checking and approval process. Design information, Valve specifications, Installation records and commissioning documentation will be reviewed by the responsible engineer and approved by the engineering manager prior to the activity being finalised 


[bookmark: _Toc234912246]9.	ETHICAL CONSIDERATIONS:

9.1 Replacement of equipment
9.1.1.  When selecting and specifying the way in which the replacement of the pneumatic valve actuator, the new unit should provide improved operational safety, and also become more energy efficient with the existing actuator. The replacement should also comply with the existing control system for the valve and be able to minimise maintenance requirements to contribute to safe operation. 
9.2.  Device Disposal. 
9.2.1 Due to the existing pneumatic valve actuator has reached the products end of life, it must be removed and disposed of in accordance with site procedures and environmental regulations. Where possible, metal components and reusable materials should be recovered for recycling, while any non-recyclable or contaminated parts must be disposed of by a licensed waste contractor. The contractor should provide evidence of environmental compliance and relevant ISO certifications to ensure all waste is managed responsibly. 
[bookmark: _Toc234912247]10.	ENVIRONMENTAL AND SOCIETAL IMPACT
10.1. 	Environmental 
10.1.1	One of the main environmental concerns with this project would be pollution from draining the lines. When draining the lines in order to carry out maintenance, there is a possibility of loss of containment. If this were to occur, it could cause environmental issues, but by having spillage kits and preparing the area for this replacement is crucial in order to mitigate this environmental impact. 
10.2. 	Societal 
10.2.1 The replacement of the pneumatic valve actuator is expected to have a positive impact on both the client and the wider community. By replacing an aging or unreliable actuator with a modern more efficient unit, the reliability and safety of the process plant will be improved. Reducing the likelihood of equipment failures, production downtime and unplanned shutdowns of equipment. This helps to ensure a consistent supply of products or services while supporting the long-term operation of the facility. The product will also create work opportunities for maintenance engineers, contractors and suppliers. However, during the replacement process there may be temporary disruption, including increased noise, restricted access and short periods of reduced plant availability. 
[bookmark: _Toc234912248]11.	CONCLUSION:
In order to conclude this project, the aim of this project is to ensure an efficient resource use and to be able to enhance the sites operational capabilities to be able to further develop the system upgrades and ensure that it is focusing on enhancing the way that measurements are taken and the way control valves are operated and the way that this can be monitored regularly by implementing a upgraded pneumatic positioner.  This also aids various departments in carrying out their regular maintenance as upgrading the system to a more intelligent format allows for less time taken to maintain a device while also ensuring regular upgrades. 
[bookmark: _Toc234912249]12.	REFERENCES: 
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