


Digital Blasting System 
Technology



http://www.specialdevices.com/company/logos.htm�


A Tool That Increases Blast 
Performance 



Gives the Blast Engineer 
Options Not Available 

With Pyrotechnic Systems



Digital Blasting Technology 
is not the Silver Bullet.
Good blast design and 

blasting practices are still 
required. 
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Detonator Comparison

Pyrotechnic delay detonator

  

  

Electronic delay detonator

Electric Pyrotechnic Delay Detonator

Shocktube Pyrotechnic Delay Detonator

Electronic Delay Detonator
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All Fire
0.25 amp

Test
0.05 amp





11

Shunt

30 CFR § 57.6401 Shunting.

Except during testing--

(a) Electric detonators shall be kept 
shunted until connected to the 

blasting line or wired into a blasting 
round;

(b) Wired rounds shall be kept 
shunted until connected to the 

blasting line; and

(c) Blasting lines shall be kept 
shunted until immediately before 

blasting.

[58 FR 69596, Dec. 30, 1993] 



Regulatory Approvals

P.I.B.
www.msha.gov



Increase in Blast Performance

Improved Safety and Diagnostic

Eliminate pyrotechnic scatter

Delay selection, site specific



Improved Safety and Diagnostics

 Immunity to RF, EMI and Stray Current



Improved Safety and Diagnostics

 Immunity to RF, EMI and Stray Current

Evacuate



Improved Safety and Diagnostics

 Immunity to RF, EMI and Stray Current
 Completely testable 



2-way Communication

Total System Verification

Improved Safety and Diagnostics

On the bench

At the Blasting Machine



 Immunity to RF, EMI and Stray 
Current

Completely testable 
Automated self-test and disarm 

features

Improved Safety and Diagnostics



 Immunity to RF, EMI and Stray 
Current

Completely testable 
Automated self-test and disarm 

features
Autonomous operation

Improved Safety and Diagnostics



Firing line

Improved Safety and Diagnostics



Fully Energized Blast

Improved Safety and Diagnostics



100% accountability

 Requires a specific Blast 
Machine to fire

 Minimize inventory
 Ease of control

Improved Safety and Diagnostics

Security



Timing, Connection 

Survey Import Auto
Programming

Auto or Manual

Improved Safety and Diagnostics

 Advanced Programming



Improved Safety and Diagnostics

 Remote Blasting Systems

Surface

Underground



Performance Advantages

Improved Safety and Diagnostics
Eliminate pyrotechnic scatter



Eliminate pyrotechnic scatter



Detonators Attached to Grade Stake

400ms Shocktube

Electronic

Eliminate pyrotechnic scatter



Detonator Demonstration

Eliminate pyrotechnic scatter



Shocktube fired simultaneously

Eliminate pyrotechnic scatter



High Speed Video at 1000Frames/sec.

Eliminate pyrotechnic scatter



Grade Stake 1 2 3 4 5 6 7 8 9 10

Pyrotechnics/ms 405 411 417 383 428 405 413 412 419 421

Electronics / ms 400 400 400 400 400 400 400 400 400 400

Grade Stake

Actual Firing Times

Electronics/ms

Pyrotechnics/ms

Eliminate pyrotechnic scatter



Eliminate pyrotechnic scatter



Eliminate pyrotechnic scatter



Performance Advantages

Improved Safety and Diagnostics
Eliminate pyrotechnic scatter
Delay selection, site specific



Delay selection, site specific

 Blast analysis

 Seismic analysis



Blast Analysis

Delay selection, site specific

T- Min, Burden face velocities



Delay selection, site specific
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Delay selection, site specific

Explosive V.O.D 



Delay selection, site specific

Row to Row Timing

Blast Analysis



Delay selection, site specific

Blast Analysis

Vertical bench Movement



Delay selection, site specific

Blast Analysis



Delay selection, site specific

Fragmentation and Crusher Throughput

Blast Analysis



Delay selection, site specific

Blast Analysis

Digability Floor Control



U.S.B.M. 8507

Delay selection, site specific

Seismic Analysis



U.S.B.M. 8507

Seismic Analysis

Delay selection, site specific

Lower PPV

Higher Hz



Seismic Analysis

Delay selection, site specific

• Signature Hole Study
• Regression Analysis
• Rock Sonic Velocity



Analysis Software

Delay selection, site specific

Signature Hole Analysis



22ms

44ms
66ms

88ms
110ms

132ms
154ms

176ms
198ms

111ms

133ms
155ms

265ms
243ms

221ms

177ms
199ms

287ms
309ms

220ms

Holes firing within 8ms

Delay selection, site specific

Seismic Analysis



Design Options



Production blasting
Casting
Pre-split blasting and wall control
Underground
Construction
Demolition

Design Options



Pyrotechnic Systems

Design Options



Design Options

Loss of floor control

Potential Flyrock



Digital Blasting Systems

Design Options



Design Options



Design Options



System Selection

 Safety, tested system
 MSHA, INERIS, CE approvals
 Track record
 Programmable, fixed delay
 Special boosters
 Training
 Testing capabilities, diagnostics



 Two way communication
 Ease of use
 Technical support
 Supply, inventory
 Blasting machine (back-up)
 Upgrades
 Design Software

System Selection



Manufactures

• Orica
– IKON 

– Unitronic

– E-Dev Canada



Manufactures

• Dyno
– DigiShot 



Manufactures

• Special Devices Incorporated (SDI)
– US,  Arizona EIM



Manufactures

• Austin Powder
– E-Star

– SDI technology



Manufactures

• Lectronic
– Austin Powder

– SDI technology



Thank you
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