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INTRODUCTION 

Objective: Analyzes the performance of the five bladed carbide mill,             

tri-cone and PDC bits in terms of debris size vs weight-on-bit.  

 

1) Determine how set down force affects the drilling tool in terms of 

generating smaller debris size. 

 

2) Analyze how set down force of the drilling tool affects the ROP on 

the bridge plug. 
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CONTROLLED VARIABLES 

1. Motor Selection: 2-7/8ò OD downhole motor inside 4-1/2ò casing.  

The pump rate was set to 480 l/min (~3 bbl/min) 

 

2. Composite Bridge Plug Selection: To maintain the consistency of 

the test results, all the plugs used in the milling experiment were 

provided by the same plug manufacturer.   

 

3. Fluid Selection: Fresh water. There was no chemical such as gel or 

friction reducer added to influence the overall performance of the motor.  
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MANIPULATED VARIABLES 

1. Weight on Bit (WOB):Three different WOB settings, Low, Medium, 

and High.  

 

2. Plug Drilling Assembly: 

a) 92.0mm/3.625ò Crushed Carbide Insert Mill (Under Drift Mill)  

b) 94.0mm/3.701ò Crushed Carbide Insert Mill (Full Drift Mill) 

c) 92.0mm/3.625ò Sealed Bearing Tricone Tooth Bit, with 3 Nozzles 

d) 94.0mm/3.701ò Bicentre/Eccentric Crushed Carbide Insert Mill 

e) 92.0mm/3.625ò PDC Bit with 34.9mm cutters and 3 nozzles 
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MANIPULATED VARIABLES 

(Under Drift Mill/Full Drift Mill) 

 

Slide 5 

Paper #179088  Å John Yeung, Ted Fraser, Kevin Thiessen, Oleg Medvedev  

(Sealed Bearing Tricone Tooth Bit, with 3 Nozzles) 



MANIPULATED VARIABLES 

(Bicentre/Eccentric Crushed 

Carbide Insert Mill) 
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(PDC Bit with 34.9mm cutters and 3 nozzles) 



MILLING SCHEDULE (MILL TYPE VS SET DOWN FORCE) 
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Plug # Mill/Bit Type Set down Force 

1 Underdrift Mill low 

2 Underdrift Mill medium 

3 Underdrift Mill  high 

4 Full-drift Mill low 

5 Full-drift Mill medium 

6 Full-drift Mill  high 

7 Tri-cone low 

8 Tri-cone medium 

9 Tri-cone  high 

10 Offset Mill low 

11 Offset Mill medium 

12 Offset Mill  high 

- - - 

13 PDC medium 

14 PDC  high 



COMPOSITE BRIDGE PLUG MATERIAL 
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Elastomer  Components 
(Packer Element) 

Metal Component 
(Cast Iron Slips) 

Composite Component 
(Body of the plug) 



SIEVE ANALYSIS 

Å A sieve analysis test or a gradation test is used to obtain the particle 

distribution size of the debris. This proven method is commonly used 

to analysis the particle size of sand and gravel. 

 

Å It is sorted based on screen sizes, the sieve with the biggest screen 

size is placed on the top while the sieves with the smallest screen 

size is placed on the bottom. 
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SIEVE ASSEMBLY 
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2.0ò 1.5ò 1.0ò 3/4ò 

1/2ò 3/8ò Mesh 4 Mesh 8 Mesh 16 



SIEVE ANALYSIS 

1. Composite Component 
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