


	
		×
		

	






    
        
            
                
                    
                        
                    
                

                
                    
                        
                            
                            
                        

                    

                

                
                    
                                                    Log in
                            Upload File
                                            

                

            


            	Most Popular
	Study
	Business
	Design
	Technology
	Travel
	Explore all categories


        

    





    
        
            
                
                    
                

                

                    
                        camera inspection & for offshore platforms caisson...

                    


                    
                        
                            	Home
	Documents
	Camera Inspection & FOR OFFSHORE PLATFORMS Caisson …oilstates.com/wp-content/uploads/Caisson-Repair.pdf · SEAWATER PUMP CAISSON REPAIR FOR OFFSHORE PLATFORMS Providing Total Solutions


                        

                    


                    




    
        
            
                
                    
                        

                        
                        
                    

                    
                        
						1

6
                        
                    

                    
                        
                        100%
Actual Size
Fit Width
Fit Height
Fit Page
Automatic


                        
                    

					
                

            


            
                
                    
                    
                    
                

                
                    

                    

                    
                        
                         Match case
                         Limit results 1 per page
                        

                        
                        

                    

                

            

            
									
    
        
        

        

        

        
        
            SEAWATER PUMP CAISSON REPAIR FOR OFFSHORE PLATFORMS Providing Total Solutions Through Swaging Technology 
        

        
    






				            

        

    









                    
                        
							Upload: vanthuan
                            Post on 16-Aug-2018

                            227 views

                        

                        
                            Category:
 Documents


                            0 download

                        

                    


                    
                        
                            Report
                        

                                                
                            	
                                    Download
                                


                        

                                            


                    
                        
                        
                            
                                    
Facebook

                        

                        
                        
                            
                                    
Twitter

                        

                        
                        
                            
                                    
E-Mail

                        

                        
                        
                            
                                    
LinkedIn

                        

                        
                        
                            
                                    
Pinterest

                        
                    


                    
                

                

                    
                    
                        Embed Size (px):
                            344 x 292
429 x 357
514 x 422
599 x 487


                        

                    

                    

                    

                    
                                        
                        TRANSCRIPT

                        Page 1
                        

SEAWATER PUMP CAISSON REPAIRFOR OFFSHORE PLATFORMS
 Providing Total Solutions Through Swaging Technology
 Camera Inspection &Caisson Cleaning
 Caisson Preparation
 • High pressure water cleaning• Camera Survey• Internal diameter gauging
 Before any operations or at proposal stage an offshore survey can be performed. Oil States MCS Ltd have a range ofpurpose built camera systems to carry out this task.
 Before any repair can be undertaken it is necessary to clean and survey the caisson. The cleaning operation is carried outusing high pressure water jetting in conjunction with water flushing to wash out any debris. The post cleaning survey ensuresthere are no obvious restrictions and identifies the area and extent of the damage so that the liner is installed on undamagedmaterial.
 If there is any suggestion that there may be a change in caisson section or any reduction in the bore a gauging system isavailable to log the inside diameter. This system can simultaneously carry out a video survey to assess caisson condition.
 Oil States MCS Ltd have used the internal lining technique to restore over 130 caissons to working order since 1996 whenthe first one was repaired. Sizes of caissons have ranged from 406mm (16 inches) to 1100mm (43 inches) dia with lengthsof liner ranging from 3 metres to 47 metres. The equipment spread is compact and easily transportable. Water cleaningpumps can usually be sourced locally to avoid the necessity of shipping. Work has been carried out for most of the majoroperators including BP, Shell, Exxon Mobil, Statoil Hydro, Maersk, Talisman, Marathon, Apache, Centrica, Conoco Phillips.
 Cleaning Head Camera Frame
 Gauging Unit
 Video Survey
 Caisson Cleaning
 Gauging
 The Hydra-Lok® Experience
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Caisson DamageHydra-Lok® Solution
 Causes for Caisson Damage
 • Depleted anode defence• Localised internal corrosion• Stress cracking• Fretting
 Seawater pump caissons on offshore structures house large pumps which draw seawater onto the platform for use incooling, production and fire services. These caissons are notorious for suffering severe corrosion damage in the areaaround the pump caused by galvanic action between the pump and the caisson. The result is localised, severe corrosion ofthe caisson, which, in a relatively short time from platform commissioning, can cause holes through the wall. This leads topump inefficiency and in the worst case can cause the caisson to fail.
 When built the caisson is protected against corrosion by anodes and/or chemical dosing systems against corrosion.However, when these defences are depleted and not renewed the corrosion that follows can be aggressive and rapid.
 Another example of localised damage is stress or fatigue cracking due to the effects of waves & currents where a caissonpasses through a guide which, again, can lead to its failure.
 In either case, when the caisson fails and breaks away the pump is left exposed and operating inefficiently. However, of moreconcern may be the damage the falling caisson can cause to the jacket members or seabed equipment which would thenlead to expensive repairs or worse.
 Oil States MCS can repair these caissions by internally sleeving the caisson and attaching the sleeve to theundamaged caisson either side of the damage.
 Corrosion through the side of acaisson
 Exposed Pump
 Region oflocalised damage
 Liner
 Swaged Internal Liner
 Swaged connections
 Typical Damage to Seawater Caissons
 Hydra-Lok® TubularExpansion Technique
 Repair Features
 • Diverless• Repairs carried out during platform production• Cost effective• Non weather dependent• No external work/divers
 First it is necessary to remove the pump and its riser sections from the caisson. It is common for the pump to berefurbished and anodes to be replaced at the same time a repair is carried out.
 The caisson is first given an initial camera survey to assess its condition, the amount of marine growth and corrosion scalepresent etc. The internal bore of the caisson is then cleaned using high pressure water. This removes any growth and thickscale to allow passage of the liner to the site of the damage. After cleaning, a further more detailed camera surveyaccurately fixes the position and extent of the damage and ascertains the condition of the rest of the caisson. The surveyis used to determine the position of the liner and tooling from the Top Of Caisson.
 The liner is usually a plain tubular, ideally of a single length, which is lowered into the caisson and supported on top of it.The Hydra-Lok swaging tool is then lowered inside and connected to it by hydraulically operated rods to hold it during thelowering operation. The support pads are removed from the liner and the combined tool and liner lowered as a single unitto the repair location.
 Once in position the liner is expanded in two positions, above and below the damaged area. The process, which takes approx30 mins is controlled by the Pressure/Volume Plot as shown above.
 The liner is now structurally conmnected to the caisson either side of the damage and capable of withstanding anyenvironmental loading for which it was originally designed.
 The Pressure/Volume plot is a clear, quantifiable ‘picture’ of the expansion of the liner and caisson and provides theoperator with accurate, real-time management of the swaging operation.
 For many years Oil States MCS Ltd have used The Hydra-Lok® Tubular Expansion technique to repair damaged caissons byinternally attaching a liner to bridge the damage.
 The swaged repair is made from inside the caisson which eliminates any external working including diving. In addition tobeing safer and lower cost, the reinstatement can be carried out in all but the most severe weather. For that reason repairsdo not normally need to be scheduled during a platform shutdown.
 Tool Liner Repair Configuration
 Elastic limit ofcaisson
 +/- 10% tolerance band
 Volume
 A. Elastic expansion of liner Plastic expansion of liner until it touchesthe caisson
 Pressure
 A B
 C
 Pressure/Volume (P/V) Plot
 Caisson
 Liner
 Tool
 Seal
 Water Annulus
 Typical Repair Sequence
 Expansion Pressure/Volume (P/V) Plot
 B. C.
 Hydra-Lok® TubularExpansion Technique
 Liner Details
 • Diameters from 16” - 43”+• Lengths of 3m to 47m• Jointed by connectors or welding• High expansion to pass internal restrictions• Extend broken caissons• Realign crooked caissons
 Caisson and Liner DetailsCaissons with sizes from 406.4 mm dia (16 inches) to 1100 mm dia (43.3 inches) and with wall thickness ranging from9.5mm (0.375 inches) to 28mm (1.1inches) have been repaired. Many types of liner have been employed for specialapplications ranging in thickness from 7.5mm (0.3 inches) to 30mm (1.18 inches). Final liner lengths have varied from3.75 metres to 46 metres. Most repairs are carried out from the pump room which does not have access to theplatform crane. This limits liner lengths to the height of the compartment. Liners are therefore, usually made up of approx3 meter lengths which are connected together over the caisson. They may be connected together by welding but, as ’hotworking’ is often undesirable it is usually by the use of proprietary connectors. When the final length is made-up the lineris ‘drifted’ through the caisson to the repair location to ensure there are no hang-up points before returning it to the topof the caisson for assembly to the tool. The tool liner combination is then lowered to the repair location to carry out therepair.
 Liner expanded toconnect with thecaisson in twoplaces to bridgethe damaged area
 Region oflocalised damage
 Caisson
 Liner
 High Expansion LinersIn certain cases caissons have, for one reason or another, a restriction in thebore, It may be a change in thickness, a splice inserted at the time of jacketinstallation or even an earlier swage repair carried out at an upper level.These restrictions sometimes need to be passed to reach a new area ofdamage below.
 OSMCS have developed a system of high expansion liners which can passthrough the upper restriction and then be used to repair the lower damage.
 Seawater pump caissons come in many diameters, wall thicknesses etc and thedamage they sustain, whether from corrosion or stress, can vary enormously.If the damage has reached an advanced stage, then the caisson may haveactually parted.
 In the situation where the caisson hangs freely within guides, from an upperdead-weight support, parting of the tubular results in the lower section ofcaisson dropping to the seabed. A repair liner with its upper end swaged intothe remaining caisson, and its lower end cantilevered out, can be used toextend a severed caisson – See Figure immediate right. A number of suchcaissons have been extended in this way, typically by 3 to 4 metres, and by 12metres on one occasion.
 When the caisson is clamped or supported at multiple elevations, parting ofthe tubular results in unexpected twisting of the caisson and clamps, whichcan lead to fatigue cracking in the jacket leg. To rectify this problem, a repairliner with a shaped “nose” can be installed to realign and reconnect the twoparts of the caisson back together – See Figure far right.
 Special Repairs
 Used as an alternative to the welding oflonger liners.
 Puma Connector
 Caisson
 Liner cantileveredout from bottomof caisson
 JacketLeg
 Caisson
 Swaged repair toconnect the twobroken partstogether usingshaped liner
 Lower part of thecaisson fixed tojacket by weldedclamp
 Caisson Extension Supported Caisson Repair
 Swaged Internal Liner

Page 3
                        

Caisson DamageHydra-Lok® Solution
 Causes for Caisson Damage
 • Depleted anode defence• Localised internal corrosion• Stress cracking• Fretting
 Seawater pump caissons on offshore structures house large pumps which draw seawater onto the platform for use incooling, production and fire services. These caissons are notorious for suffering severe corrosion damage in the areaaround the pump caused by galvanic action between the pump and the caisson. The result is localised, severe corrosion ofthe caisson, which, in a relatively short time from platform commissioning, can cause holes through the wall. This leads topump inefficiency and in the worst case can cause the caisson to fail.
 When built the caisson is protected against corrosion by anodes and/or chemical dosing systems against corrosion.However, when these defences are depleted and not renewed the corrosion that follows can be aggressive and rapid.
 Another example of localised damage is stress or fatigue cracking due to the effects of waves & currents where a caissonpasses through a guide which, again, can lead to its failure.
 In either case, when the caisson fails and breaks away the pump is left exposed and operating inefficiently. However, of moreconcern may be the damage the falling caisson can cause to the jacket members or seabed equipment which would thenlead to expensive repairs or worse.
 Oil States MCS can repair these caissions by internally sleeving the caisson and attaching the sleeve to theundamaged caisson either side of the damage.
 Corrosion through the side of acaisson
 Exposed Pump
 Region oflocalised damage
 Liner
 Swaged Internal Liner
 Swaged connections
 Typical Damage to Seawater Caissons
 Hydra-Lok® TubularExpansion Technique
 Repair Features
 • Diverless• Repairs carried out during platform production• Cost effective• Non weather dependent• No external work/divers
 First it is necessary to remove the pump and its riser sections from the caisson. It is common for the pump to berefurbished and anodes to be replaced at the same time a repair is carried out.
 The caisson is first given an initial camera survey to assess its condition, the amount of marine growth and corrosion scalepresent etc. The internal bore of the caisson is then cleaned using high pressure water. This removes any growth and thickscale to allow passage of the liner to the site of the damage. After cleaning, a further more detailed camera surveyaccurately fixes the position and extent of the damage and ascertains the condition of the rest of the caisson. The surveyis used to determine the position of the liner and tooling from the Top Of Caisson.
 The liner is usually a plain tubular, ideally of a single length, which is lowered into the caisson and supported on top of it.The Hydra-Lok swaging tool is then lowered inside and connected to it by hydraulically operated rods to hold it during thelowering operation. The support pads are removed from the liner and the combined tool and liner lowered as a single unitto the repair location.
 Once in position the liner is expanded in two positions, above and below the damaged area. The process, which takes approx30 mins is controlled by the Pressure/Volume Plot as shown above.
 The liner is now structurally conmnected to the caisson either side of the damage and capable of withstanding anyenvironmental loading for which it was originally designed.
 The Pressure/Volume plot is a clear, quantifiable ‘picture’ of the expansion of the liner and caisson and provides theoperator with accurate, real-time management of the swaging operation.
 For many years Oil States MCS Ltd have used The Hydra-Lok® Tubular Expansion technique to repair damaged caissons byinternally attaching a liner to bridge the damage.
 The swaged repair is made from inside the caisson which eliminates any external working including diving. In addition tobeing safer and lower cost, the reinstatement can be carried out in all but the most severe weather. For that reason repairsdo not normally need to be scheduled during a platform shutdown.
 Tool Liner Repair Configuration
 Elastic limit ofcaisson
 +/- 10% tolerance band
 Volume
 A. Elastic expansion of liner Plastic expansion of liner until it touchesthe caisson
 Pressure
 A B
 C
 Pressure/Volume (P/V) Plot
 Caisson
 Liner
 Tool
 Seal
 Water Annulus
 Typical Repair Sequence
 Expansion Pressure/Volume (P/V) Plot
 B. C.
 Hydra-Lok® TubularExpansion Technique
 Liner Details
 • Diameters from 16” - 43”+• Lengths of 3m to 47m• Jointed by connectors or welding• High expansion to pass internal restrictions• Extend broken caissons• Realign crooked caissons
 Caisson and Liner DetailsCaissons with sizes from 406.4 mm dia (16 inches) to 1100 mm dia (43.3 inches) and with wall thickness ranging from9.5mm (0.375 inches) to 28mm (1.1inches) have been repaired. Many types of liner have been employed for specialapplications ranging in thickness from 7.5mm (0.3 inches) to 30mm (1.18 inches). Final liner lengths have varied from3.75 metres to 46 metres. Most repairs are carried out from the pump room which does not have access to theplatform crane. This limits liner lengths to the height of the compartment. Liners are therefore, usually made up of approx3 meter lengths which are connected together over the caisson. They may be connected together by welding but, as ’hotworking’ is often undesirable it is usually by the use of proprietary connectors. When the final length is made-up the lineris ‘drifted’ through the caisson to the repair location to ensure there are no hang-up points before returning it to the topof the caisson for assembly to the tool. The tool liner combination is then lowered to the repair location to carry out therepair.
 Liner expanded toconnect with thecaisson in twoplaces to bridgethe damaged area
 Region oflocalised damage
 Caisson
 Liner
 High Expansion LinersIn certain cases caissons have, for one reason or another, a restriction in thebore, It may be a change in thickness, a splice inserted at the time of jacketinstallation or even an earlier swage repair carried out at an upper level.These restrictions sometimes need to be passed to reach a new area ofdamage below.
 OSMCS have developed a system of high expansion liners which can passthrough the upper restriction and then be used to repair the lower damage.
 Seawater pump caissons come in many diameters, wall thicknesses etc and thedamage they sustain, whether from corrosion or stress, can vary enormously.If the damage has reached an advanced stage, then the caisson may haveactually parted.
 In the situation where the caisson hangs freely within guides, from an upperdead-weight support, parting of the tubular results in the lower section ofcaisson dropping to the seabed. A repair liner with its upper end swaged intothe remaining caisson, and its lower end cantilevered out, can be used toextend a severed caisson – See Figure immediate right. A number of suchcaissons have been extended in this way, typically by 3 to 4 metres, and by 12metres on one occasion.
 When the caisson is clamped or supported at multiple elevations, parting ofthe tubular results in unexpected twisting of the caisson and clamps, whichcan lead to fatigue cracking in the jacket leg. To rectify this problem, a repairliner with a shaped “nose” can be installed to realign and reconnect the twoparts of the caisson back together – See Figure far right.
 Special Repairs
 Used as an alternative to the welding oflonger liners.
 Puma Connector
 Caisson
 Liner cantileveredout from bottomof caisson
 JacketLeg
 Caisson
 Swaged repair toconnect the twobroken partstogether usingshaped liner
 Lower part of thecaisson fixed tojacket by weldedclamp
 Caisson Extension Supported Caisson Repair
 Swaged Internal Liner

Page 4
                        

Caisson DamageHydra-Lok® Solution
 Causes for Caisson Damage
 • Depleted anode defence• Localised internal corrosion• Stress cracking• Fretting
 Seawater pump caissons on offshore structures house large pumps which draw seawater onto the platform for use incooling, production and fire services. These caissons are notorious for suffering severe corrosion damage in the areaaround the pump caused by galvanic action between the pump and the caisson. The result is localised, severe corrosion ofthe caisson, which, in a relatively short time from platform commissioning, can cause holes through the wall. This leads topump inefficiency and in the worst case can cause the caisson to fail.
 When built the caisson is protected against corrosion by anodes and/or chemical dosing systems against corrosion.However, when these defences are depleted and not renewed the corrosion that follows can be aggressive and rapid.
 Another example of localised damage is stress or fatigue cracking due to the effects of waves & currents where a caissonpasses through a guide which, again, can lead to its failure.
 In either case, when the caisson fails and breaks away the pump is left exposed and operating inefficiently. However, of moreconcern may be the damage the falling caisson can cause to the jacket members or seabed equipment which would thenlead to expensive repairs or worse.
 Oil States MCS can repair these caissions by internally sleeving the caisson and attaching the sleeve to theundamaged caisson either side of the damage.
 Corrosion through the side of acaisson
 Exposed Pump
 Region oflocalised damage
 Liner
 Swaged Internal Liner
 Swaged connections
 Typical Damage to Seawater Caissons
 Hydra-Lok® TubularExpansion Technique
 Repair Features
 • Diverless• Repairs carried out during platform production• Cost effective• Non weather dependent• No external work/divers
 First it is necessary to remove the pump and its riser sections from the caisson. It is common for the pump to berefurbished and anodes to be replaced at the same time a repair is carried out.
 The caisson is first given an initial camera survey to assess its condition, the amount of marine growth and corrosion scalepresent etc. The internal bore of the caisson is then cleaned using high pressure water. This removes any growth and thickscale to allow passage of the liner to the site of the damage. After cleaning, a further more detailed camera surveyaccurately fixes the position and extent of the damage and ascertains the condition of the rest of the caisson. The surveyis used to determine the position of the liner and tooling from the Top Of Caisson.
 The liner is usually a plain tubular, ideally of a single length, which is lowered into the caisson and supported on top of it.The Hydra-Lok swaging tool is then lowered inside and connected to it by hydraulically operated rods to hold it during thelowering operation. The support pads are removed from the liner and the combined tool and liner lowered as a single unitto the repair location.
 Once in position the liner is expanded in two positions, above and below the damaged area. The process, which takes approx30 mins is controlled by the Pressure/Volume Plot as shown above.
 The liner is now structurally conmnected to the caisson either side of the damage and capable of withstanding anyenvironmental loading for which it was originally designed.
 The Pressure/Volume plot is a clear, quantifiable ‘picture’ of the expansion of the liner and caisson and provides theoperator with accurate, real-time management of the swaging operation.
 For many years Oil States MCS Ltd have used The Hydra-Lok® Tubular Expansion technique to repair damaged caissons byinternally attaching a liner to bridge the damage.
 The swaged repair is made from inside the caisson which eliminates any external working including diving. In addition tobeing safer and lower cost, the reinstatement can be carried out in all but the most severe weather. For that reason repairsdo not normally need to be scheduled during a platform shutdown.
 Tool Liner Repair Configuration
 Elastic limit ofcaisson
 +/- 10% tolerance band
 Volume
 A. Elastic expansion of liner Plastic expansion of liner until it touchesthe caisson
 Pressure
 A B
 C
 Pressure/Volume (P/V) Plot
 Caisson
 Liner
 Tool
 Seal
 Water Annulus
 Typical Repair Sequence
 Expansion Pressure/Volume (P/V) Plot
 B. C.
 Hydra-Lok® TubularExpansion Technique
 Liner Details
 • Diameters from 16” - 43”+• Lengths of 3m to 47m• Jointed by connectors or welding• High expansion to pass internal restrictions• Extend broken caissons• Realign crooked caissons
 Caisson and Liner DetailsCaissons with sizes from 406.4 mm dia (16 inches) to 1100 mm dia (43.3 inches) and with wall thickness ranging from9.5mm (0.375 inches) to 28mm (1.1inches) have been repaired. Many types of liner have been employed for specialapplications ranging in thickness from 7.5mm (0.3 inches) to 30mm (1.18 inches). Final liner lengths have varied from3.75 metres to 46 metres. Most repairs are carried out from the pump room which does not have access to theplatform crane. This limits liner lengths to the height of the compartment. Liners are therefore, usually made up of approx3 meter lengths which are connected together over the caisson. They may be connected together by welding but, as ’hotworking’ is often undesirable it is usually by the use of proprietary connectors. When the final length is made-up the lineris ‘drifted’ through the caisson to the repair location to ensure there are no hang-up points before returning it to the topof the caisson for assembly to the tool. The tool liner combination is then lowered to the repair location to carry out therepair.
 Liner expanded toconnect with thecaisson in twoplaces to bridgethe damaged area
 Region oflocalised damage
 Caisson
 Liner
 High Expansion LinersIn certain cases caissons have, for one reason or another, a restriction in thebore, It may be a change in thickness, a splice inserted at the time of jacketinstallation or even an earlier swage repair carried out at an upper level.These restrictions sometimes need to be passed to reach a new area ofdamage below.
 OSMCS have developed a system of high expansion liners which can passthrough the upper restriction and then be used to repair the lower damage.
 Seawater pump caissons come in many diameters, wall thicknesses etc and thedamage they sustain, whether from corrosion or stress, can vary enormously.If the damage has reached an advanced stage, then the caisson may haveactually parted.
 In the situation where the caisson hangs freely within guides, from an upperdead-weight support, parting of the tubular results in the lower section ofcaisson dropping to the seabed. A repair liner with its upper end swaged intothe remaining caisson, and its lower end cantilevered out, can be used toextend a severed caisson – See Figure immediate right. A number of suchcaissons have been extended in this way, typically by 3 to 4 metres, and by 12metres on one occasion.
 When the caisson is clamped or supported at multiple elevations, parting ofthe tubular results in unexpected twisting of the caisson and clamps, whichcan lead to fatigue cracking in the jacket leg. To rectify this problem, a repairliner with a shaped “nose” can be installed to realign and reconnect the twoparts of the caisson back together – See Figure far right.
 Special Repairs
 Used as an alternative to the welding oflonger liners.
 Puma Connector
 Caisson
 Liner cantileveredout from bottomof caisson
 JacketLeg
 Caisson
 Swaged repair toconnect the twobroken partstogether usingshaped liner
 Lower part of thecaisson fixed tojacket by weldedclamp
 Caisson Extension Supported Caisson Repair
 Swaged Internal Liner

Page 5
                        

SEAWATER PUMP CAISSON REPAIRFOR OFFSHORE PLATFORMS
 Providing Total Solutions Through Swaging Technology
 Camera Inspection &Caisson Cleaning
 Caisson Preparation
 • High pressure water cleaning• Camera Survey• Internal diameter gauging
 Before any operations or at proposal stage an offshore survey can be performed. Oil States MCS Ltd have a range ofpurpose built camera systems to carry out this task.
 Before any repair can be undertaken it is necessary to clean and survey the caisson. The cleaning operation is carried outusing high pressure water jetting in conjunction with water flushing to wash out any debris. The post cleaning survey ensuresthere are no obvious restrictions and identifies the area and extent of the damage so that the liner is installed on undamagedmaterial.
 If there is any suggestion that there may be a change in caisson section or any reduction in the bore a gauging system isavailable to log the inside diameter. This system can simultaneously carry out a video survey to assess caisson condition.
 Oil States MCS Ltd have used the internal lining technique to restore over 130 caissons to working order since 1996 whenthe first one was repaired. Sizes of caissons have ranged from 406mm (16 inches) to 1100mm (43 inches) dia with lengthsof liner ranging from 3 metres to 47 metres. The equipment spread is compact and easily transportable. Water cleaningpumps can usually be sourced locally to avoid the necessity of shipping. Work has been carried out for most of the majoroperators including BP, Shell, Exxon Mobil, Statoil Hydro, Maersk, Talisman, Marathon, Apache, Centrica, Conoco Phillips.
 Cleaning Head Camera Frame
 Gauging Unit
 Video Survey
 Caisson Cleaning
 Gauging
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