









	
 Home

	 Add Document
	 Sign In
	 Create An Account














[image: PDFKUL.COM]






































	
 Viewer

	
 Transcript
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The need for well integrity assessment > After having operated the existing storage facilities for some decades the operator has been requested to submit a revised main operating plan. > Since many of the existing wells penetrating the storage reservoir were more than 50 years old Authority asked for a comprehensive well integrity study. > Because of the huge number of wells to be assessed (more than 500 wells) it became obvious that this cannot be done by paperwork only. > An electronic data processing system must be put in place to be able to assess well integrity within an acceptable project schedule.
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Geological setting & well inventory > Reservoir geology is characterized by a plenty of overlaying hydrocarbon bearing reservoir layers. > Some of them are used for gas storage operations others are still in use for hydrocarbon production purposes. > The focused storage reservoir is penetrated by in total 557 wells: – 79 storage operating wells – 275 hydrocarbon production wells – 203 abandoned wells
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Geotechnical safety concept General hazard scenarios > Casing pressure derating due to corrosion and/or wear > Gas migration along cemented casing/liner due to imperfect cementations > Insufficient separation of different reservoir layers due to missing plugs/cement bridges > Inadequate pressure rating of installed accessories and relevant wellhead components
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Proof of safety Casing, liner and tubing > Calculate safety factors for burst, collapse and axial loads according to API 5CT and API Bul. 5C3, respectively > Determine casing integrity at present and at the end of a defined operating period > Consider different corrosion and/or wear rates for wall thickness reduction > Compare remaining wall thickness to existing casing inspection logs *Use of annular protection fluid
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Proof of safety Casing and liner cementation > Determination of Top of Cement and Total Cement Length for each relevant casing and liner cementation > Analysis of cement reports including determination of ultimate cement compressive strength > Check applied pressure gradients while performed MIT‘s or FIT‘s > Investigate existing cement bond logs > Check casing centralization preferably at deviated well sections > Calculate cement loads due to cycling storage operations (pressure-temperature-changes) ESK GmbH 09.08.2016
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Proof of safety Separation of different reservoir layers/zonal isolation > Identify perforations in the depth interval of storage reservoir and different reservoir layers above and below. > Check if perforation in storage reservoir layer is squeeze cemented > Check if bridge plugs and/or cement bridges are installed below and above the storage reservoir to guarantee sufficient isolation
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Proof of safety Completion elements and wellhead equipment >



List all relevant completion elements (e.g. production packer, landing nipple, anchor seal, subsurface safety valve …) and identify pressure rating as well as burst and collapse pressure if applicable



>



List all relevant wellhead equipment (e.g. valves, spools, flanges, plugs …) and identify pressure rating



>



Check results from pressure testing (on completion and/or wellhead) and compare to design data



>



Determine integrity of each individual component (completion and wellhead) by comparing operational loads to identified pressure rating ESK GmbH 09.08.2016
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Well integrity assessment General prerequisites >



>



Documentation of complete well data and good understanding of downhole situation –



Casing scheme w/ detailed information about dimensions, wall thicknesses, material grades and connector types, performed casing inspection logs



–



Cement intervals, measured top of cement, compressive cement strength, performed MIT‘s and/or FIT‘s as well as cement bond logs



–



Completion schematics w/ tubing dimensions and pressure rating of all completion elements



–



Wellhead drawing including list of main components w/ dimensions and pressure rating The BOHRIS software suite fully addresses the above-mentioned requirements ESK GmbH 09.08.2016
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The BOHRIS software suite Challenges & solutions



Challenges



Solutions



− Large number of different documents



− Unified visualization and documentation of required well data regardless of spud date & quality of existing individual documents



− Even similar documents are usually very heterogeneous (components from different suppliers, date of issue) − Regulatory documentation requirements



− Unified visual representations of main schematics (casing, completion, wellhead) in which technical and geological details are sensibly linked − Comply with regulatory requirements
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BOHRIS Functionalities



Data editing



Data repository



Calculations



Reporting



Visualization
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BOHRIS.web Homepage
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BOHRIS.web Casing & liner
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BOHRIS.draw Auto-generated drawings
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BOHRIS.calc Calculation of factors of safety Factors of safety (at present)



Depth in m Casing/liner From



To



Burst Target: 1.1



Collapse Target: 1.0



Axial Target: 1.25



Production casing



0.0



496.0



1.72



4.72



1.90



Production casing



496.0



846.0



1.53



1.95



1.99



Production casing



846.0



1848.6



1.15



0.98



1.67



Production casing



1848.6



2077.0



1.67



0.96



3.91



Factors of safety (at the end of operating period) Production casing



0.0



496.0



1.62



4.15



1.79



Production casing



496.0



846.0



1.42



1.62



1.86



Production casing



846.0



1848.6



1.07



0.93



1.57



Production casing



1848.6



2077.0



1.55



0.91



3.65
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Well integrity assessment forms Overview



Well ID …



Well status: storage operation



Casing/liner Cementation Zonal isolation Accessories and wellhead equipment



ESK GmbH 09.08.2016



PAGE 17



Well integrity assessment forms Well ID …



Well status: storage operation



Casing & liner Relevant casings Production casing Casing integrity At present At the end of operating period



Collapse



Burst



Axial















Insufficient collapse resistance for casing section 1897 – 2694 m







Insufficient collapse resistance for casing section 1790 – 2694 m











Remarks



Actions to be taken • Monitor A-Annulus (fluid level) to guarantee the required minimum annulus pressure of 102 bar @1790 m • Run casing inspection log to validate or adjust assumed corrosion rates
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Well integrity assessment forms Well ID …



Well status: storage operation



Cementation Relevant casings Production casing Cementation Top of storage reservoir



1120 m



Top of cement



220 m



Total cement length



900 m



Target



> 100 m







< 12°



Target



< 30°







< 20 %



Target



< 50 %







Well inclination in target interval Inclination Caliper in target interval Deviation to bit size Actions to be taken None
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Well integrity assessment forms Well ID …



Well status: gas production



Zonal isolation







Perforations at storage reservoir



Squeeze cemented







Perforations above/below storage reservoir Depth in m



Perforations



From



To



Type



Above



770



776



-



Below



1196



1295



-



Above



1085



1109



Cement bridge



Below



1182



1196



Cement bridge



Installed barriers



Sufficient barriers available







Actions to be taken None
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… … … … … … … … …



Accessories and wellhead equipment



Zonal isolation



Cementation



Casing/liner



Well ID



Results of well integrity assessment >



Analyzed wells are classified according to their individual risk potential and/or required monitoring efforts.



>



The final result matrix defines necessary actions to be taken to guarantee safe well operation in the long term.



Safe well operation is guaranteed at present and until the end of defined operating period. Safe well operation is guaranteed at present. A monitoring and maintenance plan need to be developed for further well operation. Well integrity cannot be satisfactorily proven. Some more investigation measures must be performed. Serious risk potential has been identified. The well is no longer safe for normal operation. An adequate well intervention plan must be developed
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Wrap up For storage reservoirs characterized by a huge number of wells a comprehensive well integrity assessment cannot be done by paperwork only. A software system is needed for data management, appropriate visualization of well drawings and calculation of factors of safety. The developed BOHRIS software suite fully addresses the abovementioned requirements. In the presented case more than 500 wells have been assessed within an acceptable project schedule. The findings enable the storage operator to focus on wells representing the highest risk potential and to work out appropriated well maintenance and/or well intervention plans.
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