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Company History
 Dr. William G. Buckman Ph.D., Physics Professor 

Emeritus, founded BJD in 2000 .

 Dr. William Maurer recipient of the SPE “Legends of 
Drilling”, advises BJD and has contributed greatly to the 
further refinement of BJD systems. 

 Zach Pearl, Mechanical Engineer & Certified SolidWorks
Associate, has been heading the additional technology 
developments in the recent years.

 Dr. Claude Cooke recipient of the SPE “Legends of Hydraulic 
Fracturing”, has been a major assistance in the development 
of BJD’s intellectual property portfolio.



MULTI-DEPTH LATERALS

What is Jet Drilling?
 Short radius laterals from vertical 

wellbores

 Lengths of 15’ to 100’

 Created by high pressure fluid

 Pretreatment for other services
◦ Acidizing
◦ Fracturing
◦ And more



Jet Drilling Process

•Low cost  enhancement 
technique

•Small footprint

•Higher production rates

•Decreased decline rates



Issues Hindering Jet Drilling 
Commercialization  

 Jet Drilling Hard Rock

 Difficulty Cutting Casing

 Fluid Friction Losses in Coiled Tubing 

 Inadequate Jet Power & Jet Bits



Patented Casing 
Cutting Systems

C-5 Ballcutter,
C-5 Abrasive,&

Window Section Milling 
(10 Laterals per Depth)  



Key Design Points for Ball Cutter 
System (1” Milled Holes)
 Faster Cutting 

 No Operator Finesse Needed 

 Torque Monitoring 

 Superior Flex Shaft  

 Improved Cutter

 Multiple Job Conformation Techniques

 Tool Designs For 4.5”, 5.5”, & 7” Casings

 Wide Casing Grade Coverage 

◦ J-55 to P-110





Patented Jet Drilling 
Nozzle



Patented Jet Drilling Nozzle

 Superior Drilling Performance!





Nozzle Patents



Patented Jet Drilling Nozzle
What Makes BJD 
Different from 

other Jet Drilling 
Companies?

The BJD Super 
Nozzle

and BJD tooling.  

Vortex 
Full Front 
Cone

Self 
propulsion 





BJD Nozzle Characteristics
 Full cone vortex

 Vortex cutting nozzles use effective shearing 
action to cut rock

 Rear thrusters create thrust and more contact 
area



Patented Jet Drilling Nozzle

Rear Jets Make a Large Star Pattern Increasing Surface Area 10 Fold!!



BJD Nozzle Advantages

 No Moving Parts

 Higher Consistency & Reliability

 Effective Shearing Action

 Larger Hole Diameters

 Drills Harder Rock in Deeper Wells

 Improved Economics

 Self-Propelled Rear Jet Cuts Larger Channels



BJD High Horsepower Nozzle

Increases hydraulic power 3 to 4 
fold

Increases drilling rates 30 to 80 
fold

Able to Drill Harder & Lower 
Permeability Rocks

Larger Diameter Holes and 
Larger Slots 



Nozzle HP Chart





Pick the Right Nozzle for Your 
Application!

10 GPM

13 GPM

24 GPM

32 GPM
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Pressure Loss Across Tubulars

50ft of 3/8" Flex Hose

50ft if 1/2" Flex Hose

6500ft of 5/8" CT

6500ft of 3/4" CT

6500ft of 1" CT



Nozzle Pressure Calculation

Medium Flow Nozzle





Shale Cores



Dual Coil Applications

Acid Jet Drilling



New Jetting Fluids

EARTHBORN CLEAN  “UltraSeries”

 Replaces HCL Acid

 Safe and non reactive to equipment

 Better Permeability Result than HCL
◦ Core Flood Tested at University of Kansas by Dr. Barati

www.earthbornclean.com



Jet Perf&DrillTM



Jet Drilling Units
(Coiled Tubing)

High Pressure Jointed Pipe

SHALLOW UNIT

CAPILLARY UNIT

STANDARD CT UNIT



Catenary Drilling Method

 As the jet nozzle progresses, the coil tubing between the CT reel and the 
horse head will tighten and increase in height. (x is less)

 The operator controls the CT reel at a rate that keeps slack between the 
CT reel  and the horse head.

 When CT reel rate exceeds the nozzle drilling rate the slack in the coil 
increases and the CT operator should slow the CT reel’s rate.



Shallow Unit

½” ID High 
Pressure Hose
2,000 Ft & Less

37,000 PSI Rupture 
Pressure



Capillary Coiled Tubing Unit

5/8” Stainless
Steel Tubing

6,500 ft & Less





Standard Coiled Tubing Unit

1 ¼” Steel 
Tubing

12,000 ft & Less



BJD  Jet Drilling Pump



Jet Drilling 
Enhancements



LATERAL WELL LENGTH (FT) STIMULATION  RATIO

0 1.00
5 1.37
10 1.58
20 1.86

40 2.26
60 2.58

100 3.15
150 3.83
200 4.51
300 6.03

Flow Increase

CALCULATED FLOWRATE INCREASE 
(1000 FT DRAINAGE RADIUS)

k = rock permeability
h = formation thickness
pe = fluid pressure at outer boundary
pw = fluid pressure in wellbore
μ = fluid viscosity
re = effective drainage radius
rw = wellbore radius
BOPD = barrels of oil per day

FlowRateBOPD
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RADIAL FLOW EQUATION



Original Production without laterals is 10 BOPD.
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Modified Radial Flow Equation Example for 
Enhancing a Well by Jet Drilling
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Some KY Enhancements
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Articles Published on 
Jet Drilling



SPE 26348, 68th SPE/ATCE 
1993

“Coiled-Tubing Radials Placed by 
Water-Jet Drilling”

Dickinson,W.
Dykstra, H. 
Nordlund,R
Dickinson, R.

Field Results, theory, and Practice, SPE 26348, 68th

SPE/ATCE, Houston, Texas. October 3-6, 1993.



WORLD OIL 2011 Article

“Radial drilling can increase production 
and access hydrocarbons in a cost-
effective and time-efficient manner.”

Steve Elliott
Project Development Manager
Tethys Petroleum

Elliott, Steve. “Coiled-tubing method drills radial laterals to improve oil production 
from a depleted reservoir.” WORLD OIL October 2011: 57-64.



E&P Magazine 2011 Article

“Hydrajetting advances improve Saudi 
Aramco’s gas well performance.”

Mark Thomas

Thomas, Mark. “Jetting Technology Improves Production.” E&P Magazine
September 2011



Drilling Contractor
June 2013 Article

“Low-cost radial jet drilling helps 
drilling revitalize 40-year-old 
oilfield.”

Cinelli, Steven D
Kamel, Ahmed H.

Cinelli, Steven D; and Kamel, Ahmed H., “Low-cost radial jet drilling helps drilling 
revitalize 40-year-old oilfield,” Drilling Contractor, June 12, 2013.



Oilfield Technology  
August2013 Article

“A new approach to drilling……”

Buckman, William G.
Maurer, William C.
Pearl, Zachary



Addressed Issues Hindering Jet 
Drilling Commercialization  

 Not Having a Effective Jet Nozzle
◦ BJD Nozzles are the Most Effective in the Market

 Non Reliable Casing Cutting
◦ BJD Has a Refined Case Cutting System

 Fluid Friction Loss in Coiled Tubing 
◦ BJD Utilizes Larger Diameter CT

 Too Low Horsepower for Harder Rock
◦ BJD has High Horsepower Jet Nozzles



CONCLUSION

BJD has Developed Valuable 

Patented Jetting Technologies.



XF Nozzle





H.P. Pipe

1” or 1 ¼” Macaroni Tubing

 Use workover rigs in shallow 
wells, CT in deeper wells

 Simplifies drilling operation

 Lower cost in shallow wells (200 
to 1500 meters)

 CT rig better in deeper wells 
(1500 to 3000 meters) due to 
longer trip time



Pipe Data



 Run diverter to bottom on production 

tubing

 Run PDM motor and Ball Cutter to 

bottom on HP tubing

 Cut hole in casing with ball cutter and 

PDM motor (500 psi)

 Rotate diverter in 90 degree increments 

until four holes cut in casing

 Pull PDM and Ball Cutter from the well

Casing Cutting With 
High Pressure Tubing



 Run HP tubing is to bottom  with a 

30 to 60 feet HP hose and nozzle 

on bottom

 Pump water through nozzle at 

10,000 to 12,000 psi

 Drilling by lowering HP tubing at a 

controlled drilling rate

 Drill the lateral to the desired 

distance

 Use a downhole filter to prevent 

plugging nozzles

Jet Drilling With High 
Pressure Tubing



 Rotate diverter in 90 
degree increments to drill 
four laterals

 Pull diverter or move to 
another kickoff point and 
drill four more laterals

 Repeat process until all 
laterals are drilled

Jet Drilling With High 
Pressure Tubing
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