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[bookmark: _Toc167305857]Executive Summary

[bookmark: _Hlk167292526]This report has been written about a project undertaken at Valero Refinery Pembroke, the author’s current workplace. The report outlines the scope of work required for the project and breaks down the scope into the different workfaces of the project. This project was driven by multiple incidents that had occurred at the refinery since 2011 in which leaks have occurred in and around the jetty.
For the project, the workfaces would require hot work such as burning, welding, and grinding, along with bolting and rigging work. The report looks at the initial bidding stage of the project in which the author put together a project plan based on fabrication drawings and job walks, through the pre-shutdown work, project execution, and the work to assist the pigging company Intero with the pigging. Additionally, to the site-based work, there would be isometric drawings issued for off-site fabrication in Altrad’s off-site workshop that are costed and site measured prior to being released to the yard.
Throughout the report, areas of good practice and success stories are identified, along with areas for improvement and lessons learned that can be applied to future projects. The report also details how the plan had to adapt to a change in deadline the author encountered due to Intero’s availability.
The report concludes upon completion of the pigging activities and the demobilization of Intero in which Altrad was to blank off open ends in preparation for the report and the repair work the pigging would identify.
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Pig – Pipe line intervention gadget
UT – Ultra Sonic Thickness Testing
mm – Millimetre
m – Metres
MOV – Mechanically operated valve
te – Tonnes
FFW – Field fit weld
“– Inches
FOPH – Fuel Oil Pumphouse
CapEx – Capital Expenditure
OpEx – Operational Expenditure
OMC – Operations Maintenance Co-ordinators
Hrs – Hours
COMAH – Control of Major Accident Hazards
shd – Schedule 
od – Outside Diameter
id – Inside Diameter
HAVS – Hand Arm Vibration Syndrome
RAM’s – Risk Assessed Method Statement
QA/QC – Quality Assurance/Quality Control
NDT – Non-Destructive Testing
ASME – American Society of Mechanical Engineers



[bookmark: _Toc167305859]Table of Figures

Figure 1 - Project Plan	2
Figure 2 - Jetty Incidents Since 2011 (Team, 2020)	3
Figure 3 - Number 1 Crude Import Line Run (Llewelyn-Dimon, 2020)	4
Figure 4 - Berth 1 Disinvestment ISO	5
Figure 5 - Berth One T Head Disinvestment ISO (Llewelyn-Dimon, 2020)	11
Figure 6 - Berth One T Head Access	11
Figure 7 - Jetty T Head ISO	12
Figure 8 - FOPH Disinvestment ISO (Llewelyn-Dimon, 2020)	13
Figure 9 - FOPH Valve and Spools	13
Figure 10 - B Track Crossover	14
Figure 11 - Field Measurements (Holmes, 2022)	16
Figure 12 - Valero Piping Norms (Corperation, 2020)	17
Figure 13 - Final Project Plan (Holmes, 2022)	20
Figure 14 - Temporary Pumps (Holmes, 2022)	22
Figure 15 - Berth One Dead Leg Window (Holmes, 2022)	24
Figure 16 - Berth One Cut and New Flange (Holmes, 2022)	25
Figure 17 - Valero Torque Settings (Thornton, 2020)	27
Figure 18 - Appointed Persons Card (Holmes, 2022)	28
Figure 19 - Hytorc Stealth 2 and Battery Torque (Hytorc, 2024)	29
Figure 20 - Pigging Manoeuvres (Holmes, 2022)	30









i

[bookmark: _Toc167305860]Introduction


[bookmark: OLE_LINK1][bookmark: OLE_LINK2]This Report is centred around a project that was led by the author for Altrad to carry out the pigging and inspection of the 36” crude import line at Valero oil refinery Pembroke. Valero Pembroke refinery opened in 1964 under the brand name Regent Oil, Regent Oil was acquired by Texaco in 1956 however the Texaco brand wasn’t adopted in the United Kingdom until the late 1960’s.  Valero completed the purchase of Pembroke refinery in 2011 in a bid to enter the European refining market.  Pembroke refinery currently refines kerosene, diesel, liquid petroleum gas, along with other feedstocks.  Pembroke refinery is seen as one of the most complex refineries in Western Europe (Thornton, 2020).
  The pigging project was undertaken starting in January 2022 to handback/recommission October 2022.  The project set out to modify the 36” crude import line running from Berth 1 on the jetty through the refinery as far as the inshore crude storage tanks.  The line in question was an original line commissioned in the 1960s under Regent’s ownership that has been in continual service, with the exception of planned unit outages ever since.
The scope for the project was to install pig launchers and receivers at both berth 1 and inshore, long radius elbows at locations currently occupied by short radius elbows, and to remove valves replacing with straight-through spool pieces.  These modifications to the lines are required as the Pig (Pipeline intervention gadget) is unable to pass through tight swept bends and reducing sections where control valves are installed.  
Upon completion of the pipework modifications, Altrad were to assist the pigging company Intero with the setup/demobilisation and physical pigging in the form of logistically moving the pig around and loading and unloading it from the pipeline, on completion of the pigging to clean the line an intelligent pig was used to inspect the lines from the inside out and generate a report to highlight any defects needing repair.  The repairs were then to be carried out, and the line returned to service.
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[bookmark: _Toc167305861]Initial Plan



For the purpose of the report, a plan was put together in order to ensure the deadlines were met.  The assignment was issued to the author on the 31st of January 2024.  The assignment was broken down into a written report submission due on the 22nd of May 2024, and a presentation to be presented by the 29th of May 2024.  Microsoft Project was used to plan the report, ensuring milestones wEere met by designated dates shown in Figure 1.
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[bookmark: _Toc167294625]Figure 1 - Project Plan

The author had a two-week holiday scheduled in prior to the assignment being issued, so this was factored into the project plan.  Due to the presentation being submitted at a later date, it was decided to begin work on the presentation on completion of the second draft as the slides used were to be directly taken from the main body of the written report.
[bookmark: _Toc167305862]Background Information

Since 2011, Pembroke Refinery has had nine environmental incidents Figure 1 directly associated with jetty piping integrity.  On investigation, it was found that each of these leaks resulted from a defect in the pipe of less than 1mm.
[image: ]
[bookmark: _Toc167294626]Figure 2 - Jetty Incidents Since 2011 (Team, 2020)

The inspection program in place prior to this project consisted of rope access inspection technicians taking UT (ultrasonic thickness testing) spot readings along with visual inspections.  These inspection techniques do not offer 100% coverage of the pipelines due to various factors including insulation, pipework supports, shoes, and general piping congestion in areas.
The jetty supports multiple pipelines; however, the most at-risk lines were identified with the 36” line being prioritised. 
The crude import line runs from Berth 1 to an inshore cross over for a total length of 1689.8m (Figure 3 shown in green).  
There were to be four separate workfaces requiring modification prior to the chosen pigging contractor arriving on site.  
· Berth 1 - Modifications to header to receive pig launcher. Blanked off short radius tee piece to be replaced with long radius elbow.
· T Head – Modify tee piece and remove redundant line, replace with long radius 90 degree rolled elbow.
· Fuel oil pumphouse (FOPH) – Remove reducing couplings and 30” control valve, replace with straight through 36” pipe.
· B track crossover – Remove reducer and 30” manually operated valve (MOV) and replace with pig catcher spool.  Engineered scaffold was to be erected (Appendix 8) suitable to the full laden weight of the pig receiver (7te).
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[bookmark: _Toc167294627]Figure 3 - Number 1 Crude Import Line Run (Llewelyn-Dimon, 2020)










[bookmark: _Toc167305863]Berth 1 Modifications

The scope of work for Berth 1 was broken into two separate locations around Berth 1,  berth side and Berth 1 T head.  Both locations required tie-in welds on the original crude header.  This was a concern during the planning stage as by the nature of the line being an original refinery import line from the 1960s, the planning team were unsure of what condition and cleanliness would be found.  This, coupled with the fact that these locations are all over water, was to be a major concern for execution.

[bookmark: _Toc167305864]Berth Side

[image: ]
[bookmark: _Toc167294628]Figure 4 - Berth 1 Disinvestment ISO

Initially, there was to be disinvestment required of the existing Berth 1 header and steelwork (Figure 4), followed by a FFW (field fit weld) of a 36” slip-on flange and a spool to re-route the line in preperation of installing the Intero pig launcher on the berth (Appendix 1).
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[bookmark: _Toc167305865]Berth 1 T Head
[image: ]
[bookmark: _Toc167294629]Figure 5 - Berth One T Head Disinvestment ISO (Llewelyn-Dimon, 2020)

Berth 1 T head scope of work was to replace the existing 36” capped-off tee piece (Figure 5) for a 90-degree long-radius elbow, as the pig is unable to navigate through tee pieces.  
This workface was to prove particularly challenging during the planning and execution stages for some of the following reasons;
· Limited access (Figure 7).
· Working on scaffold over water.
· Pipework boxed in by walkway.
· Limited setup area for the crane to remove spool.
· Multiple live lines in the area.
[image: ][image: ]
[bookmark: _Toc167294630]Figure 6 - Berth One T Head Access
[bookmark: _Toc167305866]Jetty T Head

[image: ]
[bookmark: _Toc167294631]Figure 7 - Jetty T Head ISO

The scope of work for the jetty T head was to remove and blank off a redundant 30” line, remove and cap off an existing redundant 24” line, and to remove the existing rolled tee piece, installing a spooled rolled 90-degree elbow.
The main challenge identified during the planning stage was the distance from the workface to the roadside (18m).  This would pose a challenge as large amounts of scaffold would be required to get to the workface and then access the two different levels requiring hot work.  The distance would also pose the problem of removing/re-installing the pipework spools with the use of a crane. 





[bookmark: _Toc167305867]Fuel Oil Pump House (FOPH)


[image: ]
[bookmark: _Toc167294632]Figure 8 - FOPH Disinvestment ISO (Llewelyn-Dimon, 2020)
The FOPH scope of work consisted of disinvesting the 30” MOV access platform in order to remove the valve, along with the two 36”/30” reducing spools (Figure 9), and installing a straight-through 36” spool for the pig to pass through. 
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[bookmark: _Toc167294633]Figure 9 - FOPH Valve and Spools
[bookmark: _Toc167305868]B-Track Crossover

[image: ]
[bookmark: _Toc167294634]Figure 10 - B Track Crossover

The B-track crossover was to serve as the pig catcher station; this was the final point of the line to be pigged and where the pig was to be removed from the line. 
The existing MOV was similar to the one located at the FOPH with a 36”/30” reducing spool and 30” MOV and then tying into the other crude import line coming from Berth 7 (Figure 10). 
On completion of the disinvestment, a new 36” gate valve and pig receiver spool were to be installed, allowing for the pig to be removed from the line.
In addition to the disinvestment, an engineered scaffold (Appendix 8) would need to be designed for this location to support the weight of the pig receiver setup whilst full of media, a weight of around 7te.




[bookmark: _Toc167305869]Initial Plan


[bookmark: OLE_LINK3][bookmark: OLE_LINK4]The original project plan (Appendix 2) was submitted to the Valero project engineer by the author of this assignment on behalf of Altrad Engineering Services.  The planned duration for the modifications, excluding any unforeseen, unplanned, or exceptional services was submitted coming in at a duration of eight weeks.
The project plan submitted at this stage purely accounted for mechanical duration, therefore did not include the time that would be required to set Intero’s gear up, carry out the pigging, and demob, returning to service.  The setup of Intero was to be carried out on completion of mechanical works under the maintenance budget, so would not affect Altrad’s plan.  
Valero Pembroke refinery operates two different budgets for mechanical works on site, capital expenditure (CapEx) and operational expenditure (OpEx).  Cap Ex is generally a budget used for making big purchases used over a longer term, whereas OpEx is a budget that is used for day-to-day expenses involved with the running of the refinery, Ross (2024).  The CapEx-funded part of the project was to include the pre-fabrication of the pipe spools issued to the yard (Appendix 3,4,5, and 7), along with the disinvestment and installation of all spools, along with all permanent changes to the line on site that could be done in advance of the line being released to maintenance, including the work during line shutdown prior to recommissioning.
The OpEx budget was to be used for the initial setup prior to the line being released; this would include all setups costs, the transit of materials to site, and the mechanical work required to isolate and drain the lines, and to recommission the lines. The full breakdown of the CapEx and OpEx workfaces is shown in Appendix 15.
As part of the tender for the project, the drawings were issued (Appendix 3,4,5, and 7) in which bidding contract companies were asked by Valero to submit off-site fabrication costs.  Altrad submitted the off-site fabrication price sheets (Appendix 11) prior to being awarded the contract.  





[bookmark: _Toc167305870]Contract Award


Altrad were awarded the contract to carry out the line modifications and assist Intero with the pigging activities in September 2022.  Once the contract was awarded the drawings were issued at 0.3 revision to the fabrication shop. When fabrication drawings are issued for tender by Valero, they are issued as a 0.1 revision, this is classed as more than 90% accurate and can be used to accurately issue a price; however, they are not authorised for fabrication.  Once the drawings have been approved by all the relevant engineers and managers, they are re-issued as a 0.3 revision, which authorises fabrication to the said dimensions of the drawings.
Yard fabrication was authorised to begin immediately, and materials were ordered from the Iso’s.  However, due to the large size of the materials most of them had longer lead times than normal, so fabrication didn’t commence in the yard until early December 2022. 
Prior to fabrication, field measurements had to be taken to confirm dimensions.  This was carried out by the author and the quality control manager (Figure 11).

[image: ]
[bookmark: _Toc167294635]Figure 11 - Field Measurements (Holmes, 2022)

Once all dimensions were confirmed and cut points marked fabrication was given the go-ahead by the site-based team.


[bookmark: _Toc167305871]Pre-Work Analysis

One of the first stages on award of the contract was to identify areas that could be worked prior to shut down of the crude line.  Valero agreed to pre-shutdown works to be carried out under an OpEx work order for any works that could be identified and carried out prior to release of the line.  This would prove an excellent time-saving activity for the CapEx project duration, as it would allow progress to be made prior to the release of the line.  A field visit was carried out by the author, Valero project manager, Valero project execution manager, and Valero operations maintenance co-ordinators (OMC).  Work faces identifies from the initial walk-through where:

[bookmark: _Toc167305872]Berth One

· Steelwork disinvestment and modifications to the walkway.
· Disinvestment of redundant pipe work underneath loading arms. 
· Blinding and blanking off of unused valves.
· Changing out bolts old for new on 36” flange.

Pictures of Berth 1 pre-shutdown work can be seen in Appendix 1.   An example of the time saved can be found by taking the Valero norms (Figure 12).
[image: ]
[bookmark: _Toc167294636]Figure 12 - Valero Piping Norms (Corperation, 2020)
To make or break a 36” 150# flange is given as 9.6 hours (hrs) this equates to 4.8hrs based on two labour units working on the flange.  Due to this flange having never been broken out since original installation, the condition of the bolts was severely corroded necessitating them being cut out.  As per the norms this equates to a 1.5 mark-up on top.  Looking at the planning norms (Figure 12) we can see that to make or break a 36” flange inclusive of cutting the bolts, the hours required would be  .  This equates to 7.2hrs based on two labour units working the flange.  We can then calculate the percentage saved as   we then calculate    decrease in time taken to make or break the flange during the shutdown phase.
Additionally, the time scale to disinvest and remove existing ladders and platforms was factored in during the initial plan (Appendix 2) at two days, therefore equating to a two-day saving during the shutdown execution.

[bookmark: _Toc167305873]Jetty T Head

No mechanical work was identified that could be carried out in advance due to the nature of work required at the T head.  Figure 7 and Appendix 7 show the disinvestment and installation Iso’s required at the T head, so it became obvious that the scope was purely to cut and remove existing pipework and install and weld new, which could not be completed until the line was released. 

[bookmark: _Toc167305874]FOPH

· Removal of valve handle access platform restricting removal of valve.
· Old for new bolting of both 30” MOV flanges and 36” reducing flanges.

From Appendix 2, it can be seen that the removal of steelwork platform was included in the plan at 1.8 days (15.3hrs) duration.  Referring to the norms (Figure 12), the total duration to make or break two 30” and two 36” flanges can be calculated at  added to this 15.3hrs for the steelwork, equating to a total of 58.8hrs this again based on two labour units is 29.4hrs, roughly three and a half days based on a 8.5hrs working day.  By carrying out the pre-shutdown work identified above, this would reduce the CapEx scope to  (17 hrs based on two labour units).  To calculate the percentage saved  difference, so then  saving on hours for the CapEx work scope.  FOPH Iso’s and pictures can be seen in Appendix 13.  

[bookmark: _Toc167305875]B-Track Crossover

· Old for new bolting on three 30” MOV/elbow flanges and one 36” flange.

From Figure 12 it can be seen that duration of work for B-track crossover was , this based on two labour units is 18.2hrs.  By carrying out the old to new bolting, it would reduce the hours to  (15.82hrs based on two labour units).  To calculate the percent saving difference so then  saving on hours.  B-track crossover Iso’s and pictures can be seen in Appendix 14.

[bookmark: _Toc167305876]Pre-Work Summary


Combining all the above we can work out the total percent saved by the pre-works in hrs.  We calculate this by taking the norms for the work at each of the three locations, (Berth one 22.5hrs), (FOPH 29.4 hrs) and (B track crossover 18.2hrs) giving a total of 70.1hrs based on two working units.  Compare this with the hrs calculated after carrying out the pre-works of, (Berth one 14.4hrs), (FOPH 17hrs) and (B track crossover 15.83hrs) giving a total of 47.23hrs.  To calculate the percentage saved  difference so then  saving on CapEx hours.
As the report highlights above, the pre-work aspect of the project can be seen as a huge success in regards to time saved under the CapEx element of the project, including the fact that certain workfaces were eliminated altogether, releasing planned labour to additional workfaces during the outage.

[bookmark: _Toc167305877] Project 


Following a busy period on Pembroke refinery with multiple shutdowns and unplanned events happening in the 1st half of 2022, the pigging project decommissioning of the crude number one line was scheduled to start in September 2022.  Altrad revised the project plan for the new dates and were also asked to schedule a fifteen-day window at the end of the project to assist Intero.

[bookmark: _Toc167305878]Project Plan Analysis
[image: ]
[bookmark: _Toc167294637]Figure 13 - Final Project Plan (Holmes, 2022)

Figure 13 shows the revised project plan submitted to the Valero project engineer.  Monday the 5th September was the given start date, and as can be seen by the plan, the projected finish date would be 20th October.  This plan would be based around working thirteen days on, one day off program of eight-and-a-half-hour-long days working 08:00am to 17:00pm.  
Following on from correspondence with the pigging company Intero, it was requested by Valero that there be a review of the plan in order to bring the time frame in line with Intero’s availability of the 25th of September.  Options considered in order to meet this deadline date were increasing the labour pool to access more workfaces simultaneously, working 24hr shifts (day and night shifts), and working 12hr days.  Three different scenarios were looked at and the option chosen was to stick with the thirteen-and-one shift pattern but increase the hours to 12hr working days.  When the project plan was recalculated, this this brought the completion date into the 6th of October and crucially lined up the labour resource to Intero’s arrival on the 25th of September.  There would, however, be additional costs as the 12hr working plan would require premium time working which is paid after 17:00pm in the weekdays and weekends.  Valero agreed to the premium time hours in order to meet the revised project deadline.   The additional cost per man can be calculated by taking the base rate paid to craftsmen £20 per hour and multiplying that by 1.5, equating to an overtime rate of £30 per hour between 17:00 and 20:00.  The over time rate for weekends is 1.8, which equates to an overtime rate of £36 per hour on Saturday and Sunday.  The standard rate paid out per labour unit on a 42hr working week is £840.  Compare this to the 12-hr pattern: £840 + 15hrs at £30 and additional 23hrs at £36 giving a total of  .  We can then see that the cost increase per labour unit on the 12hr pattern is around 152% per unit.  The revised project plan can be seen in Appendix 16. 










[bookmark: _Toc167305879]Operations Preps

The Project kicked off as projected on the 5th of September with the initial OpEx work assisting operations with drain down and blinding off the line prior to mechanical release.  Tasks such as moving and setting up pumps and running out temporary pipe work were undertaken (Figure 14).  Along with these, blinds were installed in sequences guided by the project omc’s to allow for isolation of the line. 
[image: ]
[bookmark: _Toc167294638]Figure 14 - Temporary Pumps (Holmes, 2022)

One problem the team encountered during the initial operations prep stage was a dead leg located on the Jetty.  On completion of the line being emptied, it was noticed that there was a small low-point section of pipework running from Berth 1 to the Berth 1 T-head without any drains, vents, or flanges that could be used to empty the line.  The line in question was also the lowest point of the jetty pipework where the pipe drops down off the berth, travels under the jetty, before rising up to run across the jetty to shore.  It was agreed following consultation with operations and Valero leads that a window would be cut in the top of the pipework enabling operations to manually insert a hose into the line to drain out the remaining product.   The issue with this, however, would be the risk that the line could carry a head pressure, thereby causing product to flow out uncontrollably and therefore causing and environmental leak into the Milford Haven waterway.

In the UK, under the Control of Major Accident Hazards (COMAH) regulations, any environmental spills are regarded as a major accident and therefore reportable by law (Executive, 2009).  Environmental spills, as well as being damaging to the environment, bring major fines and negative publicity for a company.  An example of a recent environmental spill in the UK is the Poole harbour oil spill in 2023, in which roughly 200 barrels of oily water leaked directly into Poole Harbour.  Perenco UK stated that although their pipelines are regularly inspected, this leak was caused by specific conditions that led to the pipeline to corrode faster than expected (Leyland, 2023).  Perenco is currently awaiting their case to go through the courts but are expected to be heavily fined for the incident as well as the cost of the clean-up.
Another high-profile case of an environmental spill happened in the area of Pembroke refinery in the form of the Sea Empress disaster in which an oil tanker, “Sea Empress” ran aground whilst entering the Milford Haven waterway on the 15th of February 1996.  The case against the Milford Haven Port Authority went to crown court, in which the company was fined £4 million and ordered to pay £825,000 in costs (Castle, 1999).
The method agreed for the window to be cut was for a twin-sealed containment bund to be built underneath the work area and for the Valero site bowser to be on site ready to remove any spills directly from the bund, greatly reducing the risk of any product finding its way into the waterway (Figure 15).  
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[bookmark: _Toc167294639]Figure 15 - Berth One Dead Leg Window (Holmes, 2022)
[bookmark: _Toc167305880]
First Cuts and Welding

Following on from the successful drain-down of product, the pipeline was released to Altrad on the 12th of September 2022; this marked the start of the CapEx works.  It was decided by the author to separate the labour pool between two workfaces, Berth 1, and jetty T-head.  The reasoning behind these two workfaces was that with both being over water affected by shipping requirements and weather, should any delays be encountered due to this, it would leave the B-track crossover and FOPH free to drop back on as fall-back work effectively opening up four work faces as required.  Martins (2024), lists nine strategies for managing multiple work face.  The author used point three, in which workfaces were prioritised by what impact they would have, point five, manage and communicate expectations, point six, balance workloads and timelines, point seven, adjust schedule to maximise productivity, point eight, delegate work, and point nine, track progress.
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[bookmark: _Toc167294640]Figure 16 - Berth One Cut and New Flange (Holmes, 2022)

Figure 16 shows the first cut at berth one and the completed weld after the flange had been installed.  As can be seen in the picture, for all welding, a vented bung is required; this is a basic standard onsite at Pembroke refinery on lines which cannot be isolated and confirmed clean.  The bung shown in Figure 16 is a 36” standard schedule (40) bung.  
The schedule (shd) of a pipe simply refers to the wall thickness of the pipe, and the higher the number, the thicker the wall thickness. For example, if we take a 36” pipe at schedule 10, the wall thickness is 7.92mm; if we increase this to shd 20 this becomes 12.7mm, and at shd 30 15.8mm (Appendix 17).  Data supplied using (Pro, 2023), from this it can be seen that the outside diameter (od) remains the same, with the inner diameter (id) reducing as the wall thickness increases.
The purpose of the vented bung shown above and in Appendix 18 is to stop explosive/flammable fumes from igniting under the heat of welding, and vent at a distance away from the workface (minimum of 12m).  This process was carried out at the other locations requiring welding shown in Appendix 3, and 9.	

[bookmark: _Toc167305881]Welding Success

The author of this report made the decision to double up on welders for the 36” pipework; this effectively halved the time taken to complete each weld.  Due to the large diameter pipework, it was possible to have two welders working simultaneously within the same hided workspace without impeding each other as would be the case with smaller pipework.
Another success was the decision to use the clamshell cutter supplied by Mactech to cut and prepare the pipework for welding; this enabled the workforce to limit exposure to grinding hazards, e.g. hand-arm vibration syndrome (HAVS), dust exposure, and added potential ignition sources.  

[bookmark: _Toc167305882]Welding Improvements

On reflection of the project, an area in which the welding process could have been aided was to use the on-site painting contractor to jet and blast the pipework prior to the fabrication team cleaning the pipework up for welding.  If this had of been carried out, it would have effectively removed the need to carry out any mechanical prepping of the pipework, improving the setup time and completely eliminating and hazards associated with grinding the pipework.
The “Risk Assessed Method Statement” (RAM’s) written by the author of this report used on this project can be seen in Appendix 19.

[bookmark: _Toc167305883]QA/QC and Inspection

All welding on Valero is governed by the two ASME standards, ASME-B31.3 (process piping) and ASME-9 (Boiler pressure vessels code) (Kelechava, 2023). ASME stands for “American Society of Mechanical Engineers” and is an organization of engineers and scientists working within the industry (Pro, 2019).  For the purpose of QA/QC (Quality Assurance/ Quality Control), an IAO11 was released by Valero inspection as requested by the Valero project engineer (Appendix 20).  An IAO11 is an instruction by Valero inspection of test requirements for plant modifications and new construction work (Hughes, 2021).  The IAO11 states as a non-destructive testing (NDT) requirement for this job 10% radiography on new-to-new welds and 100% on old-to-new welds. 
Phased array is a form of inspection used in lieu of radiography, and this was the chosen inspection method (Appendix 21), shows the phased array report from one of the welds.



[bookmark: _Toc167305884]Bolted Spools

On completion of the welding modifications, the pipework was required to be installed, bolted, and torqued.  The standard for bolting used at Pembroke refinery is ASME PCC-1-2010, which is the latest revision of the original ASME-PCC-1-2000 first published in 2000.  The ASME PCC-1-2010 covers the examination of flanges and surfaces, alignment of flanges, installation of gaskets, installation of bolts, torque and load tensioning, record keeping, tool selection, and calibration of equipment (ASME, 2010).
The torque settings for the flanged joints were calculated by Valero as shown in Figure 17.
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[bookmark: _Toc167294641]Figure 17 - Valero Torque Settings (Thornton, 2020)

[bookmark: _Toc167305885]Bolting Success

The main challenge overcome for this project was need for big pipework to be removed with the use of cranes.  Prior to completing this project and in preparation for, the author of this report completed an appointed person’s course (Figure 18), this would enable Altrad to generate their own lift studies for the craneage required on the project, eliminating a potential third-party cost.  One of the lift studies generated for this project can be seen in Appendix 10.
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[bookmark: _Toc167294642]Figure 18 - Appointed Persons Card (Holmes, 2022)

As part of the bolting section of the project, damage was found to a valve at the B-track crossover (Appendix 14).   Identification of this at the early stage enabled Valero to source replacement ready for re-commissioning, this in turn avoided any issues during start up.

[bookmark: _Toc167305886]Bolting improvements

One improvement identified following review of the project was a different form of tooling available for torqueing joints.  The torqueing tool used for the project was a Hytorc cassette head Stealth 2 (Figure 19).  Although fit for purpose, the Hytorc head is slow and requires the availability of a 110volt (v) source, therefore a generator was required along with 110v leads at every joint.  The Hytorc Stealth 2 is also relatively slow compared to other models because it only rotates in ¼ increments before resetting and rotating again; this can be a very time-consuming process.  On review it was found that Hytorc manufacture a battery powered torque gun (Figure 19) that could have eliminated the need for power and is handheld  (Hytorc, 2024).  
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[bookmark: _Toc167294643]Figure 19 - Hytorc Stealth 2 and Battery Torque (Hytorc, 2024)

The battery powered Hytorc gun turns continually until torqued, therefore bringing a bolt up to tension much quicker than the Stealth 2.

[bookmark: _Toc167305887]Completion


On completion of the work faces, the IAO11 stated that a hydrotest would be required on areas modified.  It was decided by Valero that the whole line be pressure tested to confirm it was in a fit state to contain the media required to run through it during pigging.  This was carried out by Altrad, although Valero required their own representation to witness and sign off on the test.  The signed pressure test certificate can be seen in Appendix 22.  
Once pressure tested, the process to hand back the line to Valero for pigging could begin.  The documents that require signing are closure certificates, project work completion certificate, outstanding work list, and finally, the final document is the TR595 which formally hands back the line to operations. All documents from the project can be seen in Appendix 23.




[bookmark: _Toc167305888]Pigging

On completion of the CapEx works Altrad moved onto assisting Intero with the OpEx funded pigging.  During the pigging Altrad and Intero were stationed at different flanges located over water in order to confirm that there were no leaks into the waterway, as well as loading and unloading the PIG under Intero direction (Figure 20). 
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[bookmark: _Toc167294644]Figure 20 - Pigging Manoeuvres (Holmes, 2022)

On completion of the pigging works Altrad removed Intero’s temporary spools and valves blanking off open ends in preparation of the Intero pigging report (Appendix 24).

[bookmark: _Toc167305889]Assignment Reflection

[bookmark: _GoBack]Upon reflection of the writing of this report, information was gathered primarily from the authors project folder, and via communication with the Valero project engineer Matthew Lewellyn-Dimon.  
The project plan developed at the start was followed in the main, however less time was required to gather evidence, pictures, and drawings than originally allowed and more time required to generate the 1st draft of the assignment.  This was due to the extra work required to structure the assignment within the restrictions of the word count, and to carry out analysis in hindsight of completion of the project.  The drawings, evidence, and pictures were easily accessible and due to the authors involvement in the entirety of the project.
   Page 2 of 86                                                                                                  Rhys Holmes 2117889

[bookmark: _Toc167305890]Conclusion

To conclude this report on the crude pigging project at Valero Pembroke, it can be said that the project was a success.  One of the main factors contributing to its success was the project coming in on time, incident and injury free, and allowing pigging of the lines to be completed with no additional delay charges from Intero. The change of deadline due to Intero’s earlier-than anticipated arrival was overcome via collaboration between Altrad (suggesting), and Valero (agreeing) to overtime working. The pre-works under the OpEx budget was critical in reducing the total hours involved in the CapEx works, as shown in the calculations carried out for this report.  Altrad's ability to be self-sufficient in generating their own lift plans removed the need for additional costs that could have been incurred through the use of a third-party contractor to supply lift studies, due to multiple crane lifts being required during the project. The decision to double up the welders allowed for the hot work faces to be closed earlier than planned, providing a safety net for any repairs, unforeseen delays, inclement weather. Additionally, the use of the clam-shell cutter further reduced the need for manual grinding of the pipe, and the hazards associated with grinding.  On reflection, the early site visits by the author and the project team enabled a good working relationship, idea sharing, and a more thorough knowledge of the work scope going into the project.
Some lessons learned that could be applied to future projects, including the crude line repair work, were noted as arranging the onsite jetting company to assist in cleaning hot-work faces prior to welding, thereby also eliminating the need for manual grinding of the pipework.  The availability of Hytorc’s battery torque gun has the potential to save hours in the future by cutting down on setup time, decreasing the time taken to torque the joints, and eliminating the potential for trip hazards that the 110v leads naturally pose.
Following on from the project the repair work was also awarded to Altrad and the lessons learnt above were taken into the repair work undertaken in early 2023.
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[bookmark: _Toc167305897]Appendix 4 – Temporary Pigging Spool, 36” Valve and Pigging Team 
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[bookmark: _Toc167305898]Appendix 5 – Berth 1 T Head Iso’s
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[bookmark: _Toc167305899]Appendix 6 – Berth 1 T Head Drain Window
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[bookmark: _Toc167305900]Appendix 7 – Jetty T Head Iso’s
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[bookmark: _Toc167305901]Appendix 8 – Engineered Scaffold
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[bookmark: _Toc167305902]Appendix 9 – Jetty T Head Photos
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[bookmark: _Toc167305903]Appendix 10 – Jetty T Head Lift Plan
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[bookmark: _Toc167305904]Appendix 11 – Off Site Fabrication Price Sheets
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[bookmark: _Toc167305905]Appendix 12 – Berth One Pre-Shutdown Work


[image: ]
[image: ]
[image: ]

[bookmark: _Toc167305906]Appendix 13 – FOPH Iso’s and Pictures
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[bookmark: _Toc167305907]Appendix 14 – B Track Crossover Iso’s and Pictures
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[bookmark: _Toc167305909]Appendix 16 – 12hr Working Plan
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[bookmark: _Toc167305910]Appendix 17- 36” Pipe Schedules
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[bookmark: _Toc167305911]Appendix 18 – Vented 36” Bung
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[bookmark: _Toc167305914]Appendix 21 – Phased Array Inspection Report
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[bookmark: _Toc167305915]Appendix 22 – Pressure Test Certificate
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[bookmark: _Toc167305917]Appendix 24 – Intero Report
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SUMMARY

“This report describes al activities and resuls rlated to the leaning and ultrasonic inspection of the
36 22.0-543-36 crude of pipeline between Berth 1 and B-track, located at Pembroke, United
Kingdom. The length of the pipeline inspected was 1954 m. The nominal wallthickness of the 36
pipeline i 12.7 mm, corresponding with @ nominal nner diameter of 885.0 mm.

The project was executed between October 9, 2022 and Octaber 14, 2022. The inspection took place
on October 13 and 14, 2022. The Inspection of the pipelne, covering a tota length of 1954 metres,
was completed succassfully in approximately 14.2 hours. The average velociy during inspection was
138 m/h. The average percentage of successful measurements was 99%.

Al anomalies with 2 wal thickness loss equal or more than 20% from the nominal walthickness are
reparted. A the nominal wall thickness of the pipeline is 12.7 mm, the reporting threshald s
establshed at 10.2 mm. Furthermore, il dents that are protrucing 18 mm or more nta the ppeline
(corresponcing with 2% of the ID) are reported, while ovaities are reported if ther rato (IDew. -
1) / ([IDn + 1Dne] / 2) i larger than 0.1

A summary of all reported anomaies is presented in the falowing table:

The reported meta loss anomaies are categorised in the ollowing tabl:
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Appendix C: Torque Tables

Tablo C-2: Carbon Stool Flangos', B7/B16 Bolts & Spiral Wound Gaskots.

Tablo C-3: Stainless Stool Flangos', B7/816 Bolts & Spiral Wound Gaskots
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changes recommunicated to the lift team.

(Once prni s documer bcomes UNCONTROLLED. Do o use3 i cpy of s documert bt s eing ke ssue s
maes 3 of e clcioes e Onsletedocameresshukd Gt b sy o Sl ke 5y 10 b Kept o e Prposes.





image54.png
Crane: Lifting Operation Plan
PP-PENLFRIL0020 Rev20 Issued 22052018 Page 7ol 8

Valero Crane Lifting Operation Check List and Method of Operation

Crane Lifting: Operation Check List

et e e 10 st e et e

Qlefo

Crane Lifting: Method of Operation

il o on ook o rchs s et 1
o ottt i e s eved v .

e et chec e ooy e,

S Raer 0" o hesd f e vty
e

S eer e st oy bt o ke
o s v o § e

S5 er s et oprr bt e
i et ko e s i

S o bt

« g wkie s om s

=23 i R —
e e o o

(Once prni s documer bcomes UNCONTROLLED. Do o use3 i cpy of s documert bt s eing ke ssue s
maes 1 of e dlctess e Onsletedocamarts shld ihs e GeSvoyed o BBl P52 2 0 be Kep 1 ence Pposes.




image55.png
Title:_Crane: Lifting Operation Plan

PPPEN:FRM-0020 Rev20 ssued. 22052018 Page s ol ®
AL | noc Tupeicatenorvisub Category (f requirea: Department/Sub GroupDiscipline
Fomn
,Valero | Tite: crane: Litting Operation Plan
Review frequency: 3 years __ | Doc Ho: PP-PEMLFRAL0020 Unit: PP Pembroke Plant
. - o Content Contact oy Fole
IssueReview date: 2205 2019 | CTEMS ElementExpectation: 22.1 ol by Rl
Status: Active Rev:20 Written I rating Human factors | 6. po: hia

PP-PEWINS-0016 appliet: N

Purpose

To ensure that there s a system in place (o minimise incidents during crane Iing operations and 1o
‘comply with United Kingdom Legisiation and Corporate Requirements.

Scope

To develop a robust Lifting Plan for allcrane activtes at Pembroke Refinery.

Definitions/Acronyms

To view definitions of the terms/acronyms see the PRMS Glossary

Associated Documentation
PP-PEMINS-0018 Pembroke Crane Instruction
Jesue! Revision
Revison Description of Change Content Owner | APProved by Date
Steve Willams | Andy Thorp
Firstlssue e T angthor | 21042016

Lo | Trarsiersdtonew Tempate 27622078 No
technical change or formal review cared out. | - Emma Redford

Revisionirevison date cared over from last | LYYGXY
technical review.
Hed Thomas | Kim Wesion
20 Review - No Changes Made. 4T K | 2052019
30
40
50

Wote: Orly e a5t 5 reviions nesd 1 be recorded n e Revison FIsiory

(Once prni s documer bcomes UNCONTROLLED. Do o use3 i cpy of s documert bt s eing ke ssue s
maes 3 of he dlctess e Onsletedocamarts shvld Gihs e ooy o BBl e 50 2 10 be Kep 1 et PAPOSes





image56.png
n Price Sheet

free ety ogng
H P EPIS0 02 v 1 Rev03 Temperan Ppevort
H o
f —
R A
Fobrcted Fre a0 Peverk b Moty ot Vet Shoe 8 igoo) | wer
B B
B B
= wer
B B
B 5
B .
B 5
Swtan o .
A warst
O B
s A N
St e
B eren
B 5
[E——————, B Ty
fParing Poower otte B o250
Stam o
I i Remorks (5% 0 cut prop, wei9? [
‘Sub-Total (Fabrcaton) £ s
Sus-Towl (0T) € usen
Mrimum charg sstes SubTotl (Paining) € s
tons Supply o oere 5y the messre s
o L
T i T st . .
= H :
Exsiament € Corsimaies H :
. B
H :
H :
H :
H :
H :
H :
H :
SwvTonlL s
T —r— 0 S

AL

Ot it s shect e -




image57.png
[ ey P e
H eS0T vt
26150 27 Rev 01
H 26150 28 Rev 0.1 [Comne
f 26110124 Rev1 [oteece-
oo s
FoorctedFoe o Ppencr b, g o Vs Svms s v [£ 43078
Srcara stesworc B -
T T——y B B
Shronle  amm
Erscion o e work oo 3 B
Ersction o acatanos etahct . 5
rmanting of St workcomponsts . N
[Dararing of cetarios Meaork . -
Stonl s -
S Fatrcston-Waong o PR Yy
tsing P ot i o O1a o N Rework 5 -
T Canon S e 3 5
SubTotal| ¢ 1069635
lorDesiucive Tesiog sy £ s
rooesiucie Testog vt . 5
E———r——, . -
Faring Ppovor ot £ ammer
= r—TTy
1 1 Rowarks (155 10t pr, wein? [
SubTo Favncaton £ 1508360
Swrommon £ 1azm7s
SwToulPaning) € 262591
dStontSuply o coverd by e messured s
iy L TS
T e b B B
Cobour H .
Eouirert Coreaes H :
T 5
S o s 7] H 50
H B
H :
H :
H :
H :
H :
o e
[t cost o e tabrincto o e rfeanced rawing 0 oz

2z EER————





image58.png
frae: ety pogng shge 2
H 2P0 0R0 RV 05 oo
26711500300 Rev03.1
3 [ mersomsn.ma o nevos -y o005
f —
H EE——r
[Revern A ]
Fobicned Fres s Prpeverk (g sty Jots Verlois S s i) [£ 814093
srucura sewon 0 B
e e —— 0 -
Shtals  suom
O -
B -
B -
B -
SwTon ¢ -
S Fabrcaton - Watang orts e eswnr
Exsing PosiSist o or Ot to Newor Rewer. 0 -
e o Caron Seet s A N
seToale  esmon
o Destrcive Testng sy B 90810
e Destucive Testng: P A -
ycestng - e o e wies e somm
fParing Poower otte e oo
setos(e  iomem
I i Remorks (5% 0 cut prop, wei9? [
SubTotl (Fabrcaton) £ 2468085
SwTownon £ 730687
SubTowml(Paining) € 243995
AdotonsSupply ot cover by the messured e
o L
T i T st . .
Labour H :
Exsiament € Corsimaies H :
B .
| et cor o o vty iz H 1ezsn
H 8
[ asing g gavaisn %3 H w
H 5
i TH Firge Spcer : zewm
SipponPS D055 ori3] H G
H "
Sbomls _ seeios
T —r— T

‘S
011212022

Ot it s shect e -




image59.png
Off-Site Fabrication Price Sheet

free ety Pagng e
Emwn Frose 1-Exra support
10038 new supprt.
[Conractr T
[Rtcence
R A
FoticnedFro soue Ppascrk v Mg ot Vrtarae, Shms & o) | € )
Sracura siovonc B -
e e —— 0 -
= s
(Erecion of S work component 0 -
Erecion of Micaanious Meahork A 5
rsmanting o Sel wor componerts . .
[orsmanting o iscetinious Hetaor . 5
Swtan o .
S Fabrcaton - Watang orts A -
Exsing PosiSist o or Ot to Newor Rewer. 0 B
e v Caron Seet s A N
St N
orestcive Tesiog ey B B
e Destucive Testng: P A 5
iycrotetng - nctsve of o it A 5
fParing Poower otte 0 -
Stam 5
I i Remorks (5% 0 cut prop, wei9? [
b Toal (Fabrcation) £ s
SubTova 0T £ .
SubTotl (Paining) € .
At Suppl o covreaty s messre e
o L
T i T st . .
= H :
Eqvpron & Corsomaties H :
. 5
| et cor o o vty %3 H PYs
ISy e =7 H =n
H :
H :
H :
SwvTonlL s
€

[ r—————

‘S
ot122022

Ot it s shect e -




image60.png
Off-Site Fabrication Price Sheet

= ET e

§ [ mevosm i St e

3 e o008

H —

H ‘ .
Fatnd Fr e Pk b, g b Ve S Ay [€ a7
Srucura seavorc 5 -
e —— 5 ,

o T
ot st v compoars G -
oot Macetanos o B ,
eranin o St e comorers . ,
e —r— . ,

e ,
CeT—r e ,
g oo Workx o v G ,
o v Cat s = 5 -

Svonle -
) 5 ,
[E————"y B -
EE—— B -
Pacing oo oase 5 ,

eroals .

s th R (1510, o, we? [

o pacon ¢ 7

Tt ) & .

Sub ot ) € 5

P ———
o Ly

o T ey R ,

s H :

Eodra  Coraaraes B :

B g
e Ty x| H s
ISy e =i H sior

H :

H :

H :

Sl rry
[ ——— G o

st @\ -

O faicang price shet R 4




image61.png




image62.png




image63.png




image64.png
VIEW LOOKING WEST AT 36"/30" MOV-412 ek
SPOOL REMOVAL

s xsra arromsscune . oms 2.0 N

TG o e 13 e () B s e v et omer

o R R ey e





image1.png
Prifysgol Cymru
Y Drindod Dewi Sant

University of Wales
Trinity Saint David




image65.png
@y

g

it

TEMPORARY
PIPEWORK





image66.png




image67.png




image68.png
VIEW LOOKING NORTH AT 22-MOV-412

PIPETRACK 'B)

Y| PIPETRACK 'B'
i~ TS

o | vior | | EATERRITERSEIIE

e





image69.png
TEMPORARY
PIPEWORK





image70.png




image71.png




image72.png




image73.png




image74.png




image75.png
PM23-0465 JETTY PIGGING STG 2

CCAPEX WORK AREAS

Berth 1

Berth 1 Approach

Jetty T-Head

CAPEX

Meln header permanent Spool
Torque Required

Valves, NRV and spoos requir fiting to 8" benzene lie (only
Valves required before Pigging)

Weld 8 flange t benzene e feld weldfral ol nto pace
Asutems
« Housekeeping
« TSACoating of 36" sip on flange
 TSACoating o fied weld on 8" line

it Vented Blank afte Pigging complete (before Line
reinstatement afte pigging spoots removed)

© Grout upto 36" pipe support
CAPEX

New permanent 90" spool

Torque required on 2 flanges

Final spoo 1 be welded 1 field weid (05/10/2022)

pressure test required
Asutoms

« Housekeeping
+ TSACoatingof 36" slp on flange.
« suipScaffolding.

CAPEX
New permanent 90" spool
Installation of spool
Torque required on 2 flanges
Asutoms
* Housekeeping




image76.png
PM23-0465 JETTY PIGGING STG 2

« TSACoatingof 36" slp on flange
« suipscaffolding.

New permanent Blank on 30" redundan line

‘Weld 30 fange and ft vented Bank (Once Operations Hand
Iine ovr ready fo hot works)

Toraue required on above blank,flange
Asutoms.
 Housekeeping
« TSACoatingof 36" slp on flange
« suipscaioiing

'OPEX WORK AREAS

General works OPEX
LLine preparations for pigging
Binds to beinstaled os Oeratons nstnuctons
Fixbl hoses for the motve flid 10 be conected and earhed

BSUems
« Drain down of the ine b operations.
+ Romove binds under operations nstruction
« Disconnect flexbie hoses

Asuttems.
 Housekeeping
« Remove flexbie hoses.
+ Romove Temp spool o storage location

Maln header Temp Spool
Toraue Required

36" itero Vaie to be fited
36" Piglauncher tobe ited




image77.png
PM23-0465 JETTY PIGGING STG 2

+ RemovalofIntero launcher and Vave
+ Removalof 36" Temp Spool (nsall vented blank)
Asuttems.
 Housekeeping
+ Romove Temp spool o storage location

Berth 1 Approach
'No OPEX works associated with this area

JettyTHead 30" redundant line / dead leg,
Preparation o the line ready for ot works

Fuel O
Pumphouse  FOP Temp Spool (Repiacing MOV)
Line up Motive flud connections i the area and fnaize binds.
Send MOV for refurbishment
BSuoms
 Removalof 36" Temp Spoal
+ Reinstate MOV & Reducers
+ Ectrica connectons & Test
= Removalof binds and Matie fluid ipework
ASU oms
« Housekeeping
oo Temp spool to storage location

B-Track Pig
Recelver Area  FOP Tomp Spool (Replacing MOV)
Romows bianks on ast ne up il
Instal 36° Vahe and P recober
Instal 4 T secton andvahe 0 e up Mothe i
Toaue Roquired on 34 36" flanges




image78.png
PM23-0465 JETTY PIGGING STG 2

Line up Motive fluid connections in the area from 4° Vave.
‘Send MOV for refurbishment
BsUoms.
Removal of ntero launcher and Vaie.
Removal of 36" Temp Spool
Reinstate MOV & Reducers
Bectrical connections & Test
‘Removal of binds and Motve flid pipework
AsUttoms.

 Housekeeping

= Remove Temp spool o storage location

« Stipscaffoldingn receiver area

+ Stip High vent scaffo towers along the ine




image79.png
Y =T =

T PGGING PRGRETSTAGES L 465 R 4 RE GGG Sder) o /053

s oo wonosiou
ek s wonss s e wrd Momosso9
i —— 20 wenoso2
ST OUT EXSTING PEWOR AN BACCPEN VDS S Tue 0112
L e A e osem
[ s swoun
[ — ae won s
Fonesione wons wini o0 v sean wonossoom
ROMONEEXSTIG PLATORM GAATHG oseer wemosiou
HOT LT ANDREMOVE XSTAG VAL MOREDUCERS  2dors Mon G813
L e 39001 s wesooun
Counecrup rewpoaY S To £ e osen  oouo
[T ad Tosn
REMOVE EXSTIG ADOER NG STEEWORK. i ooyo
NI D CAOCTNTIOR  SarToh
a3 Ao ST e smupem
INSTALNEW $500L ANDRENSTATESUPPORT 2o weasor2
oot s v 0w G 2o oo

e ko o wie sorcir . B enem

'REMOVE (5 o 36" COLD CLTS REQUAED) o] T

DIV BEDUNGANT 24 BACK T SCONG 86T o s
ST A TS LANGES ANDTEST o o
INSTALLNEW $500L AND BLAKK CPENE4D s wesayoun

ermsccwons 2o swomm
REMONE LD 18 SLAKK AND REPLCE W W REDUCNG Sy St 710813

REMOVEBLAMKS A0 COMNECTUP 4TS OF TEMPORARYH 3267 Sn 81813

sraacewons o Momosioon
[ — s womisiou2
s ou e e v e s 00 2o Teromom
DNV 35 BEOUCER, VAR CLOOWSPOOLATBLANE | 2aeys Thu L

RSTALL S VALVE $500L DG LANGHER [
e wenospo
SUPPORT MTIROFOR 4 DAYSWITHA SUURDOF MEN | Lhds S 5/0922

supronrsauno s smasioo
— — — e
i s bty O— sciria





image80.png
&l Pipedata-Pro 122 ASME B36.10M/19M Pipe — o X

Menu  About < >
Size Schedule

36 10 S & & ?
36"NPS Sch-10 Pipe

Weight = 176.97 kg/m
Weight full with water = 810.22 kg/m

914
7.92
%

ASME B36.10M/19M-2018

Feotaline Piping En




image81.png
&l Pipedata-Pro 122 ASME B36.10M/19M Pipe — o X
Menu  About < >
ES Schedule
36 20

36"NPS Sch-20 Pipe
Weight = 282.29 kg/m
Weight full with water = 902.13 kg/m

914
12.7
%

ASME B36.10M/19M-2018





image82.png
&l Pipedata-Pro 122 ASME B36.10M/19M Pipe — o X
Menu  About < >
ES Schedule
36 30

36"NPS Sch-30 Pipe
Weight = 351.73 kg/m
Weight full with water = 962.73 kg/m

914
15.88
%

ASME B36.10M/19M-2018





image83.png




image84.png
Task / Activity Mechanical Activities
RAVS Reference Number | ALT-RA-005 e e | et Referenee | various pTw
e Tocaton Fescument Date Revin Review Date
Vatero Energy Site Wide 3o o s10123
T Fore e
Created By Firys Holmes -
Checked/Approved By Tobias Brace. Tobias Brace
Scope/Limitations | 22.0-543 Crude import lne repairs

Main Hazards Identified_| As Below.

Conclusions. Hazards identified and risks adequately reduced with control measures.
Control Heasures applicable to the specific task should be communicated before each activity. Changes in the working environmen that might

Recommendations | reduce the effectiveness of these control measures should be captured in the point of work rigk assessment.
o | S e vo. [y [ oo
& ek ambiation o ectors W b equredfr an Rt . el negigole juy 7t v e from vork o bl o of
1| rensikely result._ormal stat 1| Mesfgble | function/production with no damage to equipment or the emvironment.
e R Tare combmation o avere Factrs o b requved r 1 —E Wi ury <3 st 1 Freaement Gamage SR req i TnG
I nciden o reste. igh it o fprocuction o mpac t he snirnment
e st oo e e o Sin 3 Lost T Acden, LoaiedGamage 1o Tt TR
5 | i possible | Opty appensf aditionlfactorsare presnt ut s unlely to 3 | woderse rificant lss o unction prodcion o mocerate Pt meuring
- inieling st dest r vers . g o AT e prod:
s tra 100% certiny hatan nciden il accur,but a0 e ] ,
4| ke e e oL e s o th o 4+ | saniicane e Sfcan rdcion . Sore ol v o o ocaed
T e e = i i oo sassen oo, T PO o
ik porenal = Cheiood ofOcurence  Rasardsever i
i Catezr uigarce azard severy

Unacceptatle, more conral ssental. Work must ot be
st

Tolerale, more conrl s pracicabe. Approval from
atevantSupersary ev e

Wanagesble, but reasonably racticabl controls o b=

Likelihood of

Lof13





