

    

        


        
        
                        
                
            
                    


        
            	
                    Leopard Eyes
                
	
                    
                        Home
                    
                
	
                    
                        Comments
                    
                


        


        
    
    

    
        
            
                
                    
                                                    
    
        

        


        
            1 Drilling Fluids Overview Presentation 18 DRILLING TECHNICIAN SCHOOL ExxonMobil Development Company Houston, Texas 2004 Marty Smith 
        

    





                                            

                

            

        


        
            
                
                
                
            

            
                

                

                
                    
                     Match case
                     Limit results 1 per page
                    

                    
                    

                

            

        
    


    
        
                            
                    


        

            
                
                    

                    
                    
                

                
                    
                    1

81
                    
                

                
                    
                    100%
Actual Size
Fit Width
Fit Height
Fit Page
Automatic


                    
                


                
                
                    
                    Embed
                
                
            


        

        

    




        

            

        
            
                
                    
                        
                            Home
                        

                        
                                            


                    
                        Drilling Fluids Presentation

                        Nov 08, 2014

                        
                                                                                        Download
                                                        Report
                        


                        
                            Category:
                            
                                Documents
                            

                        


                                                    
                                Author:
                                Leopard Eyes
                            

                        

                                                    
                                Description:
                            

                            
                                oil field
                            

                        

                                                    
                                Tags:
                                
                                    affect hole cleaning
drilling fluids technology
base drilling fluids
drilling fluid types
oil synthetic
drilling fluids
bentonite fluids
general types

                                

                            

                        
                    



                    

                                    

            




            
                
                    
                                                    Welcome
                        
                                                    
                                Comments
                            
                        
                                            




                                            
                            Welcome message from author

                            This document is posted to help you gain knowledge. Please leave a comment to let me know what you think about it! Share it to your friends and learn new things together.
                        

                    

                                            
                                                            
                            
                            

                        

                    

                                    

            

        


                    
                
                    
                        Transcript

                        
                            Page 1
                        

1
 Drilling Fluids OverviewPresentation 18
 DRILLING TECHNICIAN SCHOOL ExxonMobil Development Company
 Houston, Texas
 2004
 Marty Smith
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2
 Learning Objectives
 At the conclusion of this lesson, the participant will be able to:
 • Write a list of seven functions of drilling fluids and describe the basic mechanism of each. Discuss how each relates to the job of a Drilling Technician (Rig Supervisor)
 • Write a list of typical fresh water mud and NAF mud components and give the function of each
 • Describe the primary mud viscosity properties that affect hole cleaning and provide recommended ranges for each parameter, assuming an 8.5 inch hole size
 Drilling Fluids Technology
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 Learning Objectives (Cont.)
 • List three desirable filter cake characteristics and describe how to achieve them
 • Given a list of mud properties, write a description of the relationship between those properties and the successful achievement of a trouble-free drilling operation
 • List the three general types of water-base drilling fluids and list three similarities and three differences
 • Given a list of typical water-mud or NAF properties, interpret
 the data and determine whether the fluid is in condition
 Drilling Fluids Technology
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 Functions of Drilling Fluids
 Drilling Fluids Technology
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 Mud Circulating System
 Drilling Fluids Technology
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 Downhole Functions of Mud
 Drilling Fluids Technology
 FORMATION EVALUATION
 WELLBORE STABILITY
 HOLE CLEANING
 STUCK PIPECOOL AND
 LUBRICATE
 PRESSURE CONTROL
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 Pressure Control
 • Prevent kicks• Prevent lost circulation
 Drilling Fluids Technology - Basic Functions of Drilling Fluids
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 Pressure Control
 • Downhole Pressure• Hydrostatic pressure
 – Mud density
 • Flow Pressure– Flow rate– Flow properties
 Drilling Fluids Technology - Basic Functions of Drilling Fluids
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 Pressure Control: Downhole Pressure
 Pressure
 Dep
 th
 SurgeSurgeHydrostaticHydrostaticSwabSwab
 Drilling Fluids Technology - Basic Functions of Drilling Fluids

Page 10
                        

10
 Transport Cuttings and Sloughings
 • Torque and drag
 • Fill and bridges
 • Stuck pipe
 Drilling Fluids Technology - Basic Functions of Drilling Fluids
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 Clean Beneath the Bit
 • Improves Penetration rate
 Shear Rate - Sec-1
 10,00010,000
 1,0001,000
 100100
 1010
 Viscosity Curve for Bentonite Suspension
 Pit
 DrillString
 AnnulusBit
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 Cool and Lubricate Bit and Drillstring
 • Heat damage to bit and tool joints• High torque
 Circulating Temperature Profile
 Dep
 th
 Temperature
 Annular Temperature ProfileAnnular Temperature Profile
 Geothermal GradientGeothermal Gradient
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 Seal Permeable Formations
 • Formation evaluation and damage problems• Differential pressure sticking
 Filter Cake
 Mud
 P
 Drill CollarDrill Collar
 PermeableFormation
 Drilling Fluids Technology - Basic Functions of Drilling Fluids
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 Stabilize Borehole
 Drilling Fluids Technology - Basic Functions of Drilling Fluids
 • Collapse of unconsolidated formation
 • Salt Creep or enlargement
 • Shale sloughing
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15Drilling Fluids Technology - Basic Functions of Drilling Fluids
 Control Corrosion
 HH22O EvolutionO Evolution
 Region where rate ofRegion where rate ofdepolarization by Odepolarization by O22
 practically determinespractically determinesrate of corrosionrate of corrosion
 High OHigh O22
 Medium OMedium O22
 Low OLow O22
 No ONo O22
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 Drilling Fluid Components, Rheology, and Filtration
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 Lesson Objectives
 • List five components of a typical water-base drilling fluid and describe the function of each
 • List five components of a typical non aqueous drilling fluid and describe the function of each
 • Describe the primary rheology parameters that affect hole cleaning and provide typical recommended ranges for each parameter
 • List three desirable filtercake characteristics and describe how to achieve them
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 Drilling Fluid Design Focus
 Clean the hole and deposit a goodquality filtercake and you will besuccessful!
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 Lesson Outline
 • Mud Components
 • Rheology
 • Filtration
 • Summary
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 Mud Components
 • Weight materials– barite– hematite
 • Viscosifiers – bentonite clay– XC polymer
 • Filtration additives– bentonite– lignite– PAC (low vis only!)– starch– deflocculants
 • Thinners (deflocculants)– lignosulfonate– lignite– sodium polyacrylate– phosphates
 • Alkalinity additives– caustic soda– KOH (potassium hydroxide)
 • Specialty additives– water chemistry agents(bicarb, lime, gypsum, etc)– LCM– lubricants– shale inhibitors
 How do you make a water-based mud?
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 Weight Materials
 Dense solids
 – barite
 – hematite
 – calcium carbonate
 Specific gravity
 – 4.2 (API SPEC)
 – 5.05 (API SPEC)
 – 2.7-2.8
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 Typical Bentonite Water-Base Mud Composition
 14 ppg Fresh Water Mud
 Component – barite– bentonite– PAC– lignosulfonate– lignite– caustic
 Concentration (lb/bbl) – 275– 18-20– 0.5-1.0– 2-4– 4-6– 0.25-1.0

Page 23
                        

23
 Mud Components
 • Weight materials– barite– hematite
 • Viscosifiers – organophilic clay– liquid viscosifier
 • Filtration additives– asphalt / gilsonite– amine lignite– organophilic clay
 • Surfactants – emulsifiers– wetting agents
 • Thinners– wetting agents
 • Alkalinity additives– lime
 • Activity (shale stability)– CaCl2 brine
 How do you make a non aqueous mud?
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 Typical Non Aqueous Mud Composition
 14 ppg Mineral Oil/Synthetic Mud Component
 – barite– organophilic clay– amine lignite– emulsifiers– wetting agents– lime
 – CaCl2 brine (25-30 wt%)
 Concentration (lb/bbl) – 325– 8– 1- 3– 6- 8– 1- 3– 1- 5– 10-20 vol%
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 Rheology
 Definitions
 • Rheology - study of fluid flow
 • Viscosity = Shear Stress Shear Rate
 – Shear stress = resistance to flow– Shear rate = velocity change
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 Shear Rates in Circulating System
 10
 100
 1000
 10000
 1 10 100 1000 10000 100000
 Shear Rate (sec–1)
 Vis
 cosi
 ty (
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 BitBit
 PitPit
 AnnulusAnnulusDrill StringDrill String
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 Bingham Plastic Parameters
 Plastic Viscosity– relates to viscosity
 changes at the bit
 – influenced by liquid phase viscosity
 – influenced by quantity/size/shape of suspended solids
 Yield Point– relates to viscosity
 changes in the annulus (hole cleaning)
 – influenced by electrostatic interactions
 – influenced by content/size of colloidal particles
 Gel Strength– relates to solids
 suspension under static conditions
 – influenced by electrostatic interactions
 – influenced by content/size of colloidal particles

Page 28
                        

28
 Rheology Applied to Your Job“Hole Cleaning”
 Hole Cleaning Parameter Then Now
 YP 12-15 18-25
 6-rpm 6 10+
 12-1/4-inch Hole
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 Filtration and Filtercake Quality
 • Drilling fluid is formulated to create a thin, slick, low permeability filtercake across permeable rock
 • Filtercake controls invasion into permeable formations only (eg sands)
 • Shales, which have little or no permeability, do not have filtercake
 • Reducing fluid loss does not prevent water from contacting shale
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 Static Filter cake Characteristics
 • Low-permeability (1-2 d: RT, P=100 psi)
 • Thin (1/32-2/32-in: RT, P=100 psi); (2/32-4/32-in: HT, P=500 psi)
 • Compressible (minimum P sensitivity)
 • Slick (low coefficient of friction; COF=0.3 WBM and 0.15 NAF)
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 16 ppg water-base mud
 API FL = 9.8 mlCake Thickness = 13/32”
 10 ppg water-base mud
 API FL = 7.0 mlCake Thickness < 1/32”
 Effect of Solids
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 Temperature Effect on Filtrate Viscosity
 0
 0.4
 0.8
 1.2
 1.6
 2
 0 50 100 150 200 250 300
 Temperature (°F)
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 WaterWater
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 Static and Dynamic Filtration
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 Lesson Summary
 • Match mud components to their proper function and the appropriate drilling environment
 • Focus mud flow properties on hole cleaning requirements.
 - Rule of thumb: 6 rpm approximately equal to or greater than hole diameter in inches
 • Focus filtration rate on high quality filter cake
 • Reducing fluid loss does not stabilize shale (does not prevent water from contacting shale)
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 Drilling Fluid Types, Costs, and Selection
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 Lesson Objectives
 • List the three general types of water-base drilling fluids and list three similarities and three differences
 • List the three general types of non aqueous drilling fluids and list three similarities and three differences
 • Develop a drilling fluid selection criteria table and select the best fluid based on relevant well data
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 Lesson Outline
 • Drilling Fluid Types
 • Drilling Fluid Costs
 • Drilling Fluid Selection
 • Summary
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 Drilling Fluid Types
 Non AqueousFluids
 (Oil / Synthetic)
 Drilling Fluids
 Air / Mist / FoamWater-Base
 Fluids
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 Water-BaseMud (WBM)
 Non AqueousFluid (NAF)
 Air / Mist /Foam
 Water ascontinuousphase
 Includesbrines
 Oil orsynthetic ascontinuousphase
 Water (brine)dropletsemulsified intooil / synthetic
 Used for hard,dry rockdrilling
 If water influx,switch toWBM or NAF
 Drilling Fluid Types
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 Water-Base Drilling Fluids
 Low Bentonite /PolymerFluids
 Water-BaseDrilling Fluids
 Brine / PolymerFluids
 BentoniteFluids
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 BentoniteLow Bentonite /
 PolymerPolymer
 (No Bentonite)
 Fresh water(<3000 Cl)
 Brackish water(3000-10,000 Cl)
 Seawater(>10,000 Cl)
 Fresh waterup to nearsaturatedbrine
 Fresh waterup to nearsaturatedbrine(usually brine)
 Water-Base Drilling Fluids
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 Rheology and Filtration Materials
 Bentonite Low Bentonite/Polymer
 Polymer
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 Variations in Field Rheology
 10.5 ppg Mud
 RheologyParameter
 BentoniteLow Bentonite /
 Polymer
 PV 18 8
 YP 12 21
 Gels 6 / 18 / 34 18 / 22 / 26
 6-rpm 6 15
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 Bentonite
 – good hole cleaning
 – good suspension
 – progressive gels if
 contaminants present
 Low Bentonite / Polymer
 – good hole cleaning
 – good suspension
 – high, flat gels
 – very shear thinning (easy to break circulation)
 Variations in Field Rheology
 Polymer / No clay (bent)
 – marginal hole cleaning
 – weak suspension capabilities
 on trips
 – high PV/FV; low 6 rpm
 – low 10 sec gels
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 Bentonite Fluids
 • Require well-hydrated and dispersed bentonite clay to simultaneously provide rheology and filtration control
 – 12 to 30 lb/bbl prehydrated bentonite
 – bentonite susceptible to contaminants
 – common temperature limit 350°F, though by limiting active clay content (<15 lb/bbl CEC) this can be exceeded
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 Actual Clay Minerals
 AttapulgiteAggregated BentoniteDispersed Bentonite
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 Low Bentonite / Polymer Fluids
 • Rely on interaction of smaller amount of bentonite with additional long-chain polymer to jointly provide rheology and filtration control
 – 5 to 12 lb/bbl prehydrated bentonite
 – more resistant to contaminants due to lower bentonite content
 – common temperature limit 250°F (special versions can go higher)
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 Non Aqueous Drilling Fluids
 Mineral Oil-BaseFluids
 Non AqueousDrilling Fluids
 Synthetic-BaseFluids
 Diesel Oil-BaseFluids
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 Diesel Oil-Base
 Mineral Oil-Base
 Synthetic-Base
 Original oil-base mud(OBM)
 Refined oils,often withvery lowaromaticcontent
 Newesttechnology issynthetic-basemud (SBM)
 Created insynthesisreaction
 Non Aqueous Drilling Fluids* (NAF)
 *Distinction by base fluid and typically preparedas invert emulsions
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 Why Use NAF?
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 General NAF Formulation Issues
 • Same formulation requirements as water-base fluids– provide suspension and rheology (hole cleaning)– provide filtration control
 • Additional properties– emulsion stability– Water phase “Activity” for shale control
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 Classes of Synthetics
 Classes Specific Examples
 Ester Petrofree, Finagreen
 Low Viscosity Ester Petrofree LV, Nexus
 LAO (linear alphaolefin)Petrofree LE, Ultidrill,
 Novatec
 IO (isomerized olefin)Petrofree SF,
 Novaplus, Syn-Teq
 NP (normal paraffin) Saraline, XP-07
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 Drilling Fluid Selection
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 Drilling Fluid Selection Criteria
 MudType
 ROP Filt. HoleCleaning
 Environ. ShaleInhibition
 Temp.Stability
 LostReturns
 Risk
 FluidCost
 air / mist /foam
 excel. --- --- excel. poor --- --- excel.
 brine excel. poor poor fair fair --- good excel.
 freshwater /
 bentoniteWBM
 good good excel. good fair good good good
 salt /polymer
 WBMgood good good fair good fair good fair
 NAF-OBM good excel. good poor excel. excel. poor fair
 NAF-SBM good excel. good fair excel. excel. poor poor
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 Lesson Summary
 Water-base drilling fluids are categorized by materials that provide rheology, filtration, or inhibition
 (example: Gel/CLS or KCl/polymer or silicate mud)
 Non aqueous drilling fluids (NAF) are categorized by base fluid type and are prepared as invert emulsions
 (example: OBM or SBM or LTOBM or LAO or IO)
 Focus of drilling fluid selection should always be on total drilling cost and not only fluid cost
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 Mud Property Review
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 Lesson Objectives
 • List three sources of mud test procedures
 • Describe the downhole viscosity behavior of clay-based (bentonite) vs clay-free (polymer) WBMs and discuss the differences
 • Define E.S and describe how it is used to judge a NAF’s emulsion stability
 • Given a list of typical water-mud or NAF properties, interpret the data and determine whether the fluid is in condition or not
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 Lesson Outline
 • Mud Test Protocols (procedures)
 • Mud Property Review
 • Summary
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 Sources of Mud Test Procedures
 API RP 13B-1API RP 13B-1 API SPEC 13AAPI SPEC 13A
 Water-base drillingWater-base drillingfluid testsfluid tests
 API RP 13B-2API RP 13B-2
 Non aqueous drillingNon aqueous drillingfluid testsfluid tests
 Specifications forSpecifications forhigh volume productshigh volume products
 bentonitebentonite
 NT bentoniteNT bentonite
 baritebarite
 hematitehematite
 starch, PACstarch, PAC
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 Mud Properties
 • Key properties correspond to key functions
 – mud weight / density– rheology– filtration– fluid chemistry / solids analysis– other WBM tests– special NAF tests
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 Downhole Density Behavior
 – only slight downhole pressure response (water is less compressible than oil / synthetic)
 – some downhole temperature response
 – surface mud weight is dependent on temperature
 – conduct analysis for your well, especially for deepwater
 WBM NAF
 – some downhole pressure and temperature response
 – surface mud weight is dependent on temperature
 – conduct analysis for your well, especially for deepwater
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 Downhole Rheology Behavior
 • Muds with active clay maintain or build vis as temperature increases
 • Mud with little or no active clay (Polymer muds) thin with high temperature
 0
 50
 100
 150
 200
 250
 50 100 150 200 250 300 350 400 450
 Temperature (°F)
 Eff
 ecti
 ve V
 isco
 sity
 @ 6
 0 rp
 m (
 cP)
 Bentonite-baseBentonite-base
 Polymer-basePolymer-base
 HT FluidHT Fluid
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 Drilling Fluid Rheology
 • Select consistent temperature to measure and report rheological values– ExxonMobil standard: 120°F (49°C)
 • Many flow property measurements to report / monitor because mud’s vis varies when shear environment varies– Funnel Vis (least useful but easy data to obtain)– PV, YP– gel strengths– 6-rpm and 3-rpm dial readings
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 6-rpm Dial Readings
 • Relates to hole cleaning and fills a gap the YP doesn’t cover (very low shear rate)
 • Recommended 6-rpm reading: approx. equal to or greater than hole diameter in inches. Can go to 1.5-2.0 X hole diameter in certain situations
 • 6-rpm is driven by electrical interaction of active clay solids– too low: inadequate carrying capacity– too high: potential ECD problems (YP goes up and down
 with 6 rpm reading)
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 Drilling Fluid Static Filtration
 • HTHP is the most useful fluid
 loss measurement (vs API FL)
 • Select HTHP filtration test temperature to be equal to or slightly higher than bottomhole or interval temperature
 • Common temps = 200F (93C), 250F (121C), 300F (149C). Do not exceed 300F.
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 pH
 • Relates to how well many mud additives function, and mud’s resistance to contamination and corrosion
 • Measured at room temperature on whole mud
 • Applies to water-base muds only
 • Raise pH by adding caustic soda (NaOH)
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 Mud Salinity (Chlorides)
 • Measured as chloride ion concentration for water-based muds. As CaCl2 conc. In NAF.
 • Customized for mud type and environmental restrictions
 • Also used as an abnormal pressure indicator
 • Most mud additives perform less effectively at high salinity (>10,000 mg/L chlorides)
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 Carbonates and Sulfides
 • Carbonates and sulfides in filtrate may be indicators of influx of acid gases. This is the earliest way to detect these gases.
 • CO2 and H2S
 – carbonates will cause gelation in water-based muds
 – H2S will affect mud properties very little, but dangerous to personnel and can fail tubulars
 • Garrett Gas Train is most accurate method for measuring carbonates (WBM only) and sulfides (WBM and NAF)
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 Garrett Gas Train Monitors Carbonates and Sulfides
 Sulfides / CarbonatesSulfides / CarbonatesMeasured with GGT apparatusMeasured with GGT apparatus
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 Solids Analysis (Retort)
 • Retort used to measure dissolved and suspended solids content and liquid fractions (all volume%)
 • Used to derive low gravity solids (LGS). LGS = drilled solids + bentonite
 • Maintain LGS <8% for most muds; <6% for high MW (>15 lb/gal)
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 Non Aqueous Fluid Properties
 • Two tests unique to emulsions– electrical stability– Water phase Activity
 Base oil - continuous phaseBase oil - continuous phase
 Water - internal phaseWater - internal phase
 Emulsifiers - stabilize the emulsionEmulsifiers - stabilize the emulsion
 Wetting agents - disperse solidsWetting agents - disperse solids
 Gellants - viscosifiersGellants - viscosifiers
 Solids - weight material, drilled solidsSolids - weight material, drilled solids
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 Electrical Stability (E.S.)
 • E.S. is a measure of a NAF’s emulsion strength– E.S. is threshold voltage
 where current rises until conductivity is reached
 • Stable E.S. trend implies stable NAF emulsion
 • Stable E.S. trend with lack of water in HTHP filtrate good indicator of stable NAF
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 Water Phase Activity (Aw)
 • Activity relates to NAFs ability to control shale
 • Aw monitored with electrohygrometer
 • Test developed at EPR in 1960s– subsequent API standard
 test
 • Aw usually controlled with CaCl2
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 Water Phase Activity (Aw)
 • Activity of NAF relates to its ability to control shale
 • When Aw mud Aw shale, no water contacts shale
 • Activity should be measured on both mud and shale every 1-2 days when drilling ahead
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 HANDS-ON
 INTERPRET A MUD CHECK

Page 76
                        

76
 Lesson Summary
 • Muds should be tested according to API standards and ExxonMobil guidelines
 • Mud properties should be designed to meet the downhole challenges
 • Spend money on mud properties only when (depth) and where (eg high temperature) it is needed
 • Attend ExxonMobil Mud Lab Schools. The finest drilling fluids training in the industry!
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 REFERENCES
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 Manuals / References for Presentation
 • ExxonMobil Drilling Fluids Technology Manual
 • ExxonMobil NAF Mud Lab Manual
 • URC (EPR) Oil Base Drilling Fluids Manual
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 Suggested Range of Plastic Viscosityat 120°F
 Drilling Fluids Technology
 High RangeHigh Range
 Low RangeLow Range
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80Drilling Fluids Technology
 Suggested Range of Yield Point
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 Water Mud Contamination Summary
 Drilling Fluids Technology
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