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INTRODUCTION INTRODUCTION TOTO
 MUD MUD LOSSLOSS
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What is Lost CirculationWhat is Lost Circulation
 • Loss of drilling fluid or cement slurry during drilling operations to formation
 • It may be gradual lowering of pits or complete loss of returns
 • Filtration loss is not mud loss
 • Filling of new hole drilled at faster ROP is not mud loss

Page 4
						

Classification of Mud LossClassification of Mud Loss
 Mud loss can be divided into three categories:
 – Seepage losses
 – Partial losses
 – Severe or total losses
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Seepage LossesSeepage Losses
 • Rate of mud loss: Upto 10 barrels/ hour
 • Starts at very slow rate similar to filtration loss in highly permeable formations
 • Sometimes it may be ignored if mud loss also taking place with dumped cuttings from shakers
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First find out whether mud loss is from surface equipment or down hole
 • Stop drilling and pull the bit off-bottom. • Stop all mixing & non-essential solid removal
 Equipment• Observe well for seepage losses with and
 without circulation• Check drop in mud level in annulus
 Seepage Losses (Contd.)Seepage Losses (Contd.)
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• If mud being lost, decision to be made whether to drill ahead or cure this first
 • If formation damage and stuck pipe primary concern, then cure this loss first.
 • In exploratory area, loss has to be controlled before drilling ahead
 • Seepage loss in deeper pay zone formations is also to be controlled
 • May become partial/ total loss if ignored for too long
 Seepage Losses (Contd.)Seepage Losses (Contd.)
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Partial LossesPartial Losses
 • Rate of mud loss: 10 to 100 barrels/ hour
 • It may force to stop drilling ahead and tackle this mud loss problem first
 • If drilling fluid can be made available and well pressures are within operating limits, may drill ahead with these losses.
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Severe or Total LossesSevere or Total Losses
 • Rate of mud loss > 100 barrels/ hour
 • Regaining full circulation is main priority
 • Reducing mud weight may be one of the options for loss control
 • But if mud weight is reduced, well to be monitored all the times for any influx in the well bore
 • If drilling fluid can be made available and well pressures are within operating limits, may drill ahead with these losses.
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Controlling Mud LossControlling Mud Loss
 When mud loss occurs, two step action is required:
 1. Locating the zone of mud loss
 2. Restoring circulation
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Methods for locating the zone of mud loss are:
 1. Spinner survey
 2. Temperature survey
 3. Radioactive survey
 4. The hot wire survey
 5. Pressure transducer survey
 Controlling Mud Loss (Contd.)Controlling Mud Loss (Contd.)
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1. Spinner survey
 • Made by running a small spinner attachment on a single conductor cable
 • Rotor will spin or turn if there is any horizontal motion of mud
 • The motion of rotor is recorded on film as a series of dashes
 • There is a definite speed up of rotor at the point of loss
 Controlling Mud Loss (Contd.) Controlling Mud Loss (Contd.)
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Limitations of Spinner survey
 • Requires deliberate loss of large volume of mud
 • Not effective where sealing material is already present in mud
 Controlling Mud Loss (Contd.)Controlling Mud Loss (Contd.)
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2. Temperature survey
 • Depends on subsurface thermometer for measuring difference in mud temperature and formation temperature
 • Recorded by running a sensitive element in hole, observing resistance change with respect to temperature
 Controlling Mud Loss (Contd.)Controlling Mud Loss (Contd.)
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2. Temperature survey
 • Two surveys are run.
 • One for temperature gradient of well.
 • Other, after adding cool mud.
 • Sharp temperature change will occur
 at loss point.
 Controlling Mud Loss (Contd.)Controlling Mud Loss (Contd.)

Page 16
						

3. Radioactive survey
 • Two gamma ray survey
 • Base log is run before radioactive material
 • Slug of mud containing radioactive material is then pumped down the hole
 • A new log is run and high conc. of radioactive material will be located at loss point
 Controlling Mud Loss (Contd.)Controlling Mud Loss (Contd.)
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4. Hot wire survey
 • Hot wire tool is a calibrated resistance wire that is sensitive to temperature change
 • Run to desired point in the hole and resistance is noted
 • Mud is pumped into the hole
 Controlling Mud Loss (Contd.)Controlling Mud Loss (Contd.)
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4. Hot wire survey
 • If tool is above the point of loss, mud flow
 shall be less showing change of resistance
 • If resistance does not change, tool is
 below the point of loss
 Controlling Mud Loss (Contd.)Controlling Mud Loss (Contd.)
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5.Pressure Transducer survey
 • Instrument composed of hollow cylinder with an entrance at the top, larger in cross section than the exit at the bottom
 • The geometry of instrument restricts the flow of mud through the cylinder
 • A window fitted with a neoprene diaphragm on one side of the cylinder
 Controlling Mud Loss (Contd.)Controlling Mud Loss (Contd.)
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5. Pressure transducer survey
 • A movable electrode on the diaphragm moves back and forth between two fixed electrode
 • The potential difference, indicative of rate of flow of mud, between movable and fixed electrode is measured at the surface
 Controlling Mud Loss (Contd.)Controlling Mud Loss (Contd.)
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5. Pressure transducer survey
 • Above point of loss, the readings recorded are normal
 • Below point of loss, no signal is generated as fluid does not flow through fixed electrode
 Controlling Mud Loss (Contd.)Controlling Mud Loss (Contd.)
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Advantages of Pressure transducer survey
 • It is simple in construction and operation• It is not easily clogged by lost circulation
 material• It is workable in almost any type of mud• It can be used to locate a hole inside the
 casing
 Controlling Mud Loss (Contd.)Controlling Mud Loss (Contd.)
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Limitations of Pressure Transducer Survey
 • Considerable mud flow is required
 • The equipment may not be readily available
 Controlling Mud Loss (Contd.)Controlling Mud Loss (Contd.)
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Restoring lost circulation
 Pull out and wait• P/o string to point of safety if the well permits
 • Wait for 4-8 hours• Meanwhile prepare LCM pill assuming that circulation shall not be regained
 Controlling Mud Loss (Contd.)Controlling Mud Loss (Contd.)
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Restoring lost circulation
 1. Add suitable LCM to the drilling fluid depending on size of the openings of bit nozzles/MWD tools.
 2. By using LCM pills• Locate thief zone• Select proper LCM
 Controlling Mud Loss (Contd.)Controlling Mud Loss (Contd.)
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2. By using LCM pills • Run in open ended drill pipe / without nozzle
 bit just above thief zone / loss zone.• Pump the suitable LCM Pill slowly to avoid
 surge pressure and displace with mud.• PO to the top of pill or casing shoe.• Circulate a while to ensure string is clear at
 slow SPM and WOP if Static loss is there.• WOP at least for 3-4 Hrs. During WOP, well is
 to be monitored through trip tank with mud.
 Controlling Mud Loss (Contd.)Controlling Mud Loss (Contd.)
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Controlling Mud Loss (Contd.)Controlling Mud Loss (Contd.)
 • If no static loss after pill placing then Circulate with normal / drilling GPM so that LCM pill could enter in loss / thief zone by circulating pressure.
 • If no loss in circulation and pill is still in the hole then pill can be squeezed after closing Annular BOP with maximum pressure 100-200 psi slowly, if required
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Loss Circulation Control Materials:
 • Bridging Agents in mud• High Filtration Loss Slurry• Down hole mixed Soft plug DOB (diesel oil+bentonite) plugs• Down hole mixed Hard plug DOBC (diesel oil+ bentonite + cement)
 Controlling Mud Loss (Contd.)Controlling Mud Loss (Contd.)
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Bridging agents in mud
 • Materials used to make loss control pills and squeezed into the thief zone
 • Bridging materials form an effective external as well as internal seal in the loss zone
 • This reduces or cures the mud loss.
 Controlling Mud Loss (Contd.)Controlling Mud Loss (Contd.)
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Bridging agents in mud
 • Bridging material is of three types viz; Granular , Fibrous and Flaky
 • It is always desirable to use a blend of two or more different types of bridging material to form an effective seal.
 • The choice of bridging material depends on the type of formation in which mud loss occurs and also the severity of mud loss
 Controlling Mud Loss (Contd.)Controlling Mud Loss (Contd.)

Page 31
						

Bridging agents in mud
 • A blend of flaky , fibrous and granular bridging material is recommended for unconsolidated formations.
 • A blend of flaky and fibrous bridging material is recommended for highly permeable formations
 • A blend of fibrous and granular bridging material is recommended for mud loss in fractures
 Controlling Mud Loss (Contd.)Controlling Mud Loss (Contd.)
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Bridging agents in mud
 • Proper size & types should be mixed in drilling fluid for squeezing into loss zone.
 • The total amount should be between 20 to 50 lbs./Bbl
 • Use open end drill pipe to accommodate all types of sizes of the bridging materials.
 Controlling Mud Loss (Contd.)Controlling Mud Loss (Contd.)
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Bridging agents
 • Mica flakes
 • Walnut hulls
 • Cotton seed hulls
 • Saw dust• Rice husk• Bagasse
 Controlling Mud Loss (Contd.)Controlling Mud Loss (Contd.)
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Bridging agents
 • Cellophane flakes• Leather flakes• Ground plastic• Marble chips• Gilsonite• Thermo set rubber• Almond hulls• Coconut Shells etc.
 Controlling Mud Loss (Contd.)Controlling Mud Loss (Contd.)
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High filter loss slurry
 • Pill of the material slurry pumped in the zone of mud loss
 • Slurry losses all its fluid phase to the formations adjacent to the loss zone
 • Remaining solid mass forms a tough and effective seal in the loss zone
 Controlling Mud Loss (Contd.)Controlling Mud Loss (Contd.)
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Down Hole Mixed Soft Plugs
 • The loss zones sealed by using materials that form plugs.
 • Plugs are to be mixed down hole to ensure the pumpability of their components to the loss zone
 • One such soft plug is prepared by mixing high percentage of bentonite in diesel oil
 Controlling Mud Loss (Contd.)Controlling Mud Loss (Contd.)
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Down Hole Mixed Soft Plugs
 • Bentonite does not swell in diesel oil and remains fluid and pumpable at surface.
 • When placed in loss zone it comes in contact with water and the Bentonite powder swells to form a thick and soft plug within the loss zone to prevent further loss.
 Controlling Mud Loss (Contd.)Controlling Mud Loss (Contd.)
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Down hole mixed hard plugs
 • When Cement is also added to Diesel in addition to bentonite plugs develop hardness on setting
 • The ratio of bentonite powder and cement in these plugs is generally 1:1 or 1:2.
 • Accordingly plug hardness varies
 Controlling Mud Loss (Contd.)Controlling Mud Loss (Contd.)

Page 39
						

Other mud loss control materials
 • Thermo Gel (developed by IDT)
 • Thermo setting capsules and marine shell
 flakes
 Controlling Mud Loss (Contd.)Controlling Mud Loss (Contd.)
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Thermo Gel
 • Thermo Gel is a natural polymer based product.
 • Develops very high levels of consistency at high temperature.
 • Can be used to control mud loss• Thermo Gel pill can be weighed up to 1.15
 to1.20 with limestone.
 Controlling Mud Loss (Contd.)Controlling Mud Loss (Contd.)
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Thermo Gel
 • It is stable up to 1100 C
 • At high temperature and controlled pH it remains sticking to the mud loss zones
 • It can carry calcium carbonate chips
 • For control of mud losses in reservoirs as it can be removed by acidisation
 • Its optimum dosage is 3.5 %
 Controlling Mud Loss (Contd.)Controlling Mud Loss (Contd.)
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Thermosetting Capsules and Marine Shell Flakes
 • Pill is composed of two components.
 • The first component is thermosetting capsule of cellulosic material.
 • Can absorb large quantities of water to develop a gel structure.
 Controlling Mud Loss (Contd.)Controlling Mud Loss (Contd.)
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Thermosetting Capsules and Marine Shell Flakes
 • Gel structure is thermo stable.• Effectively seals the mud loss zone• Second component of pill is sized flakes
 prepared from the shells of marine organisms.
 • Flakes are highly soluble in Hydrochloric acids.
 Controlling Mud Loss (Contd.)Controlling Mud Loss (Contd.)
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Polyurethanes
 • Polyurethanes mixed with activator.• Pumped in the loss zone• Forms a bridge/ foam to seal open
 fractures and channels.• Sealing of fractures up to 2 inches
 accomplished.
 Controlling Mud Loss (Contd.)Controlling Mud Loss (Contd.)
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WSM (Well sealing Material) Pills
 • A mixture of proprietary polymers and bridging agents.
 • Conventional LCM for reservoirs.• For fractured formations, ‘WSM Seal’s will
 be necessary.• Stable up to 95 C• Addition of MgO increases thermal
 stability.
 Controlling Mud Loss (Contd.)Controlling Mud Loss (Contd.)
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Bore Plug
 • Borate cross linked plug for lost circulation in Induced and open Fractures.
 • No special mixing equipment required
 • Practical setting times• Can be used at down hole
 temperatures up to 370°F/188°C
 Controlling Mud Loss (Contd.)Controlling Mud Loss (Contd.)
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Bore Plug
 Formulations from 9 ppg / 1.1 sg 18 ppg / 2.16 sg
 Permits use in hot climates preventing premature surface setting.
 Easily removed from well bore post-setting by drilling, milling or coiled tubing jetting.
 Controlling Mud Loss (Contd.)Controlling Mud Loss (Contd.)
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Bore Plug
 All components are non-hazardous, non-toxic and ‘green’
 Compatible with drilling muds without causing chemical problems
 Greater than 98% acid solubility –can be used in reservoirs.
 Controlling Mud Loss (Contd.)Controlling Mud Loss (Contd.)
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Rock Weld
 • Water based suspension of reactant solids.
 • When squeezed to a porous formation such as sandstone or fractured limestone/sandstone, forms a compressed aggregate
 Controlling Mud Loss (Contd.)Controlling Mud Loss (Contd.)
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Rock Weld
 • This Fuses together under the prevailing conditions of Temperature, pressure & time to form a solid but Slightly flexible mass.
 • At temperature between 70-100 deg C once the solids are squeezed and aggregated they will compress to a usable fused and functional form within 4 hours.
 Controlling Mud Loss (Contd.)Controlling Mud Loss (Contd.)

Page 51
						

MUD LOSS CONTROL - Case HistoryMUD LOSS CONTROL - Case History
 Well – Hamirpur # 1( Frontier Basin)
 • Observed static losses at 13-3/8” casing shoe while drilling 12-1/4” hole.
 • Mud weight was 1.12• Treated mud with 3% Sulphonated Asphalt• Losses were controlled.• Measured PIT = 1.19 MWE.
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MUD LOSS CONTROL - Case HistoryMUD LOSS CONTROL - Case History
 Well – Adamtilla#8 ( Cachar )
 • While drilling 12 ¼” phase with 1.20 mud at around 2200 mts. observed mud loss.
 • Loss in low pressure Lower Bhuban formation after completion of Middle Bhuban
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MUD LOSS CONTROL - Case HistoryMUD LOSS CONTROL - Case History
 Well – Adamtilla#8 ( Cachar )
 • Treated with bridging material LCM pill of Mica flakes, Saw dust and Rice husk.
 • About 8-10 pills of LCM were applied.
 • Mud Loss was controlled after the pills were circulated out.

Page 54
						

MUD LOSS CONTROL - Case HistoryMUD LOSS CONTROL - Case History
 Well-NLM-4#12 ( Neelam Field )
 • Observed total mud loss.
 • Conventional Bridging materials failed to control the mud loss.
 • Asset tried a proprietary Mud Loss Control pill of a US based company but it also failed to control the mud loss.
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MUD LOSS CONTROL - Case HistoryMUD LOSS CONTROL - Case History
 Well-NLM-4#12 ( Neelam Field )
 • IDT recommended application of a pill of Thermosetting Capsules, Marine shell flakes and Sized Calcium Carbonate.
 • The above pill was tried and the mud loss was controlled in static condition
 • In dynamic condition also the mud loss was reduced and well could be completed.
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MUD LOSS CONTROL - Case HistoryMUD LOSS CONTROL - Case History
 Western Offshore
 • System LCM consists of 10-15 ppb micronised Calcium carbonate.
 • Strengthened by 10-20 ppb medium Calcium Carbonate to pass MWD ( up to 400 microns)
 • Keeps losses in L-I, L-II and L-III under control
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THANK YOU
 MUD LOSS CONTROLMUD LOSS CONTROL
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