


	
		×
		

	






    
        
            
                
                    
                        
                    
                

                
                    
                        
                    
                

                
                    
                        
                            
							
                        

                    

                

                
                    	
                            Log in
                        
	
                            Upload File
                        


                

            


            
                
                    	
                            Most Popular
                        
	
                            Art & Photos
                        
	
                            Automotive
                        
	
                            Business
                        
	
                            Career
                        
	
                            Design
                        
	
                            Education
                        
	
                            Hi-Tech
                        


                    + Browse for More
                

            

        

    



    
        
            
                
                

                
                	Home
	Documents

	Mud RHEOLOGY



                




    
        
            
                
                    
                        

                        
                        
                    

                    
                        
						1

23
                        
                    

                    
                        
                        100%
Actual Size
Fit Width
Fit Height
Fit Page
Automatic


                        
                    

					
                

            

            
                
                    
                    
                    
                

                
                    

                    

                    
                        
                         Match case
                         Limit results 1 per page
                        

                        
                        

                    

                

            

            
									
    
        
        

        

        

        
        
            1 RHEOLOGY RHEOLOGY 2 Rheology is the study of how matter deforms and flows RHEOLOGY 
        

        
    






				            

        

    









                
                    Mud RHEOLOGY


                    
                                                Download PDF
                        
                        Report
                    

                    
                        	
								Upload

									usman-aslam
								

							
	
                                View

                                    145
                                

                            
	
                                Download

                                    11
                                

                            


                    

                    
                    
                        
                        
                            
                                    
Facebook

                        

                        
                        
                            
                                    
Twitter

                        

                        
                        
                            
                                    
E-Mail

                        

                        
                        
                            
                                    
LinkedIn

                        

                        
                        
                            
                            
Pinterest

                        

                    


                    
                

                

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


                    

                    

                                        DESCRIPTION

                    understanding of Mud rheology.

                    
                                        Citation preview

                    Page 1
						

1
 RHEOLOGYRHEOLOGY
 2
 Rheology is the study of
 how matter deforms and flows
 RHEOLOGY
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3
 • Hole cleaning
 • Suspension of solids
 • Hole stability
 • Solids control
 • Equivalent circulating densities
 • Surge / swab pressures
 FACTORS INFLUENCED BY MUDRHEOLOGY
 4
 1
 2
 sec,
 100,
 RateShear
 ftlbsStressShearViscosity
 VISCOSITY
 Resistance to flow of a fluid
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5
 • Internal force that resists flow
 • Reported as the dial reading on a V G meter
 • System pressure loss
 SHEAR STRESS
 6
 • The bulk (average or calculated) velocity at which a fluidis moving
 • Velocity is the RPM on a V G meter
 • Annular velocity in the circulating system is an exampleof bulk velocity
 SHEAR RATE
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7
 • Funnel Viscosity – seconds/quart or seconds/liter
 • Apparent Viscosity - centipoise
 • Effective Viscosity - centipoise
 • Low Shear Rate Viscosity - centipoise
 • Plastic Viscosity – centipoise
 With so many different terms for viscosity, it is implied thatviscosity is more than just resistance to flow.
 VISCOSITIES AND UNITS
 8
 MEASURING VISCOSITY
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9
 Cannot be used to calculate hydraulics.
 Use as indicator of change...
 •Change does not indicate reason for change.
 • Increase in solids
 • Chemical contamination
 • Over treatment
 When change occurs, run complete check to determine
 cause of change.
 FUNNEL VISCOSITY
 10
 Force
 Velocity
 or
 Dial Reading
 RPM
 VISCOSITY
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11
 MEASUREMENT - ROTATIONALVISCOMETER
 Torsion Spring
 Inner Cylinder
 Bearing Shaft
 Rotor
 Bob
 Cup
 12
 SleeveBob
 PointerPointer
 Concentric Cylinder Viscometer
 For oilfield viscometers:600 RPM = 1022 rec. sec.300 RPM = 511 rec. sec.1 Dial Unit = 1.067 lb/100 sq ft
 Cross Section of a Viscometer
 Sleeve
 SpringDial
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13
 300 x Dial Reading
 RPM
 EFFECTIVE VISCOSITY
 EV =
 EV = Effective Viscosity, centipoise
 14
 Dial rdg @ 600 rpm = 50
 Viscosity = (300 x 50) / 600 = 25 cp
 Dial rdg @ 300 rpm = 30
 Viscosity = (300 x 30) / 300 = 30 cp
 Dial rdg @ 100 rpm = 13
 Viscosity = (300 x 13) / 100 = 39 cp
 Dial rdg @ 3 rpm = 5
 Viscosity = (300 x 5) / 3 = 500 cp
 EFFECTIVE VISCOSITY FROM VG RDGS(Illustration of Shear Thinning)
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15
 The Standard Unit Of “lb/100 sq ft” Is Used For Expressing:
 • Yield point
 • Initial gel (10 seconds)
 • 10-minute gel (10 minutes)
 The SI metric unit for these values is a Pascal which is slightly less
 than, but reported as ½ of the standard unit value.
 A YP of 10 lbs/100 ft2 would be reported as 5 Pascals in SI units.
 UNITS OF RESISTANCE TO FLOW
 16
 SHEAR RATE
 Dri
 llS
 trin
 g
 Formation
 AnnulusAnnulus
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17
 Resistance To Flow
 Due to Mechanical Friction
 PLASTIC VISCOSITY
 18
 Affected by:
 •Solids concentration
 •Size and shape of the solids
 •Viscosity of the fluid phase
 PLASTIC VISCOSITY
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19
 How to calculate Plastic Viscosity (PV):
 PV = 600 - 300
 PV = 40 - 25 = 15
 PLASTIC VISCOSITY
 20
 • HYDRATABLE DRILL SOLIDS - Clays, shales.
 • INERT DRILL SOLIDS - Sand, limestone, etc.
 • COLLOIDAL MATTER - Starch, CMC (Polymers)
 • WEIGHT MATERIAL - to increase density.
 • PARTICLES BREAKING - increasing the surface area,
 resulting in more friction.
 PLASTIC VISCOSITY is INCREASEDINCREASED BY:
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21
 SURFACE AREA vs PARTICLE SIZE
 6-inch cube
 1-inch cube
 1-foot cube
 VOLUME1 cu ft = 1728 cu in8 6-in cubes = 1728 cu in1728 1-in cubes = 1728 cu in
 SURFACE AREA1 cu ft = 864 sq in8 6-in cubes = 1728 sq in1728 1-in cubes = 10,368 sq in10,368 - 864 = 9504 sq in increase
 22
 Removal of Solids
 •Shale shaker
 •Desanders, desilters, and centrifuges
 •Lowering of gel strength allows larger particles to Settle Out
 Dilution of Solids with Base Fluid
 PLASTIC VISCOSITY is DECREASEDDECREASED BY:
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23
 HOW REACTIVE SOLIDSAFFECT MUD VISCOSITY
 VISCOSITY
 No Alternative -Water must beadded becausechemical is noteffective
 Add MoreChemical
 AddChemical
 Low Gravity Solids
 24
 RESISTANCE TO FLOW - Due to electro-
 chemical attraction or dispersion of reactive
 solids.
 YIELD POINT
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25
 Affected by:
 • Type of solids and associated charges
 • Concentration of these solids
 • Dissolved salts (Other ions in solution)
 YIELD POINT
 26
 • HYDRATABLE DRILLED CLAY AND SHALE - increasing reactive solidscontent.
 • INSUFFICIENT CONCENTRATION OF DEFLOCCULANTS.
 • OVER- TREATMENT WITH SODA ASH OR BICARB.
 • ADDING INERT SOLIDS like barite – (crowding)
 • CONTAMINANTS - Salt, cement, anhydrite, acid gases, etc. causingflocculation.
 • FRACTURING CLAY PARTICLES - causes residual forces to be left onparticle edges resulting in flocculation.
 YIELD POINT is INCREASEDINCREASED BY:
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27
 REMOVING THE CONTAMINATING ION.
 DEFLOCCULATING THE CLAYS.
 •Flocculation is a chemistry problem and must be
 treated with a chemical.
 •The addition of water will minimize flocculation,
 but is not the solution.
 •Large additions of water also reduces the mud
 weight. This may require large additions of weight
 material, which could be very expensive.
 YIELD POINT is DECREASEDDECREASED BY:
 28
 • Increasing YP with little or no change in PV indicates ?
 • Increasing PV with little or no change in the YP indicates?
 • Simultaneous Large Increases in Both PV and YP usually indicates ?
 How should these be treated?How should these be treated?
 INTERPRETATION OF VG VALUES
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29
 The gel structure that develops when the mud is static.
 Gel strength is a function of time, temperature, ions insolution and concentration of solids.
 Gel Strengths decrease the settling rate of solids whencirculation is interrupted.
 Two types of gels:
 • Fragile (initial) – 10 sec.
 • Progressive – 10 min, 30 min.
 GEL STRENGTH
 30
 Time
 Gels
 PROGRESSIVE
 FRAGILE
 GEL STRENGTHS
 10 Sec10 Sec 10 Min10 Min 30 min30 min
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31
 Time
 Gels
 PROGRESSIVE
 FRAGILE
 GEL STRENGTHS
 10 secgel
 10 mingel
 30 mingel
 32
 Fragile gel strengths are desirable.
 Fragile gel strengths develop quicker and are fairly timeindependent. (they do not increase rapidly with time)
 Progressive gel strengths develop slower, but increasedramatically with time.
 A 30 minute gel strength may be required to determine whetherthe gel strength is fragile or progressive.
 Progressive gel strengths require high pump pressure to breakcirculation; this could cause loss circulation.
 GEL STRENGTHS
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33
 Higher pump pressure required to break circulation.
 Lost circulation due to pressure surges.
 Swabbing of shale and formation fluids into wellbore.
 Abrasive sand carried in the mud.
 Reduced solids control efficiency.
 Problems Attributed toHigh Viscosity and Gel Strengths
 34
 RHEOLOGICALRHEOLOGICAL
 FLOW REGIMESFLOW REGIMES
 (SIX STAGES OF FLOW)(SIX STAGES OF FLOW)
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35
 Stage 1: NO FLOW
 Annulus
 Dri
 llS
 trin
 g Formation
 36
 Stage 2: PLUG FLOW
 Annulus
 Dri
 llS
 trin
 g
 Formation
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37
 Stage 3: TRANSITION(Plug to Laminar)
 Annulus
 Dri
 llS
 trin
 g Formation
 38
 Stage 4: LAMINAR(Streamline Flow)
 Annulus
 Dri
 llS
 trin
 g Formation
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39
 Stage 5: TRANSITION(Laminar to Turbulent)
 Annulus
 Dri
 llS
 trin
 g Formation
 40
 Stage 6: TURBULENT FLOW
 Dri
 llS
 trin
 g
 Formation
 AnnulusAnnulusAnnulus
 Fully developed eddy currents
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41
 TYPE OF FLOW
 WaterDye Laminar Flow
 WaterDye Turbulent Flow
 42
 Values Required To Calculate The Flow
 Regime Of A Fluid:
 • Wellbore geometry
 • Fluid properties
 • Reynolds's number
 ≤ 2100 Laminar
 > 2100 Turbulent
 FLOW REGIME DETERMINATION
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43
 FUNCTION OF:
 • Mud weight
 • Hole geometry
 • Flow rate
 • Fluid viscosity
 REYNOLDS NUMBER DETERMINATION
 44
 RN = 928 DV (MW)
 m
 928 = Constant
 D = Hydraulic diameter in inches
 V = Velocity, ft/sec
 MW = Mud weight, lb/gal
 m = Viscosity, cp (effective viscosity)
 REYNOLDS NUMBER
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45
 Pits Less than 5 sec-1
 Annulus 10 - 500 sec-1 with 100 sec-1 being typical
 Drill Pipe 100 - 500 sec-1
 Drill Collars 700 - 3,000 sec-1
 Drill Bit 10,000 sec-1 plus
 Comparison of the above shear rates to common fann rpm’s
 Fann 3 rpm = 5.11 sec-1
 Fann 6 rpm = 10.22 sec-1
 Fann 100 rpm = 170.3 sec-1
 Fann 200 rpm = 340.6 sec-1
 Fann 300 rpm = 511 sec-1
 Fann 600 rpm = 1022 sec-1
 Circulating System Operates atDifferent Shear Rates
 46
 ANNULAR GEOMETRY
 Surface Ca gsin
 Intermediate Ca gsin
 Liner
 Open Hole
 Drill Pipe
 Drill Collars
 Surface
 Drill Bit
 GeometryAnnular
 D P Ca g. .& sin
 D P Liner. .&
 D P Open Hole. .&
 DrillCollars O Hole& .
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