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Electronic VS Pyrotechnic Timing Effects 
Comparison



 

The following presentation is a companion to the DVD 
providing specific examples of Electronic and Pyrotechnic 
delay timing. 



 

The high speed examples reveal the true nature of the 
effect of timing scatter normally associated with chemical 
(pyrotechnic) delay trains



 

Removal of the timing scatter and millisecond accuracy 
enables the quarry operator to improve control of:


 

Vibration – Via the ability to tailor blast timing to obtain phase 
control over dominant frequencies.



 

Fragmentation – Given the improved hole to hole interactions, an 
operator often can expand patterns while improving fragmentation.



 

Reduced Crushing costs – Improved fragmentation at the bench 
level leads to reduction in primary crusher expense and improved 
throughput.
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1000MS Pyrotechnic Timing 
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1000MS Electronic Timing
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Powder River Basin
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Drifting Perimeter Effect 
Pyrotechnic VS Electronic Timing
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Electronic Example (4-Row)
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Axial Priming for Faster Column 
Consumptiom
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Electronic VS Pyrotechnic Delays 
a Practical Study
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Test Parameters



 

All tests measured using MREL Micro trap


 

1-ohm / ft cable


 

2MHz sample rate for maximum data saturation



 

Inter-row timing determined as timing between the first caps in 
subsequent rows



 

Inter-row timing built using 109ms EZTLs



 

Pyrotechnic timing represents a cumulative deviation from 
nominal consisting of both the surface (micro-cap) and the in-hole 
500ms delay.
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Timing Schematic

POI

MREL
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Summary VOD data

Pgm. Act. Dev. Nom. Act. Dev.
R1 0 0
R1 to R2 125 124.96 -0.04 109 96.86 -12.14
R2 to R3 100 99.46 -0.54 109 113.21 4.21
R3 to R4 200 200.21 0.21 218 218.21 0.21
R4 to R5 200 200.48 0.48 218 209.34 -8.66
R5 to R6 300 299.48 -0.52 327 326.91 -0.09
R6 to R7 300 299.74 -0.26 327 320.11 -6.89

R1C1 to C2 15 14.98 -0.02 17 28.93 11.93
R1C2 to C3 15 14.98 -0.02 17 2.99 -14.01

R2C1 to C2 30 29.07 -0.93 25 21 -4
R2C2 to C3 30 30.53 0.53 25 19.78 -5.22

R3C1 to C2 30 30.3 0.3 25 15.83 -9.17
R3C2 to C3 30 29.71 -0.29 25 35.72 10.72

R4C1 to C2 30 29.79 -0.21 25 25.28 0.28
R4C2 to C3 30 30.38 0.38 25 21.08 -3.92

R5C1 to C2 30 30.87 0.87 25 27.9 2.9
R5C2 to C3 30 29.11 -0.89 25 21.43 -3.57

R6C1 to C2 30 29.72 -0.28 25 10.74 -14.26
R6C2 to C3 30 30.24 0.24 25 19.77 -5.23

R7C1 to C2 30 30.06 0.06 25 12.61 -12.39
R7C2 to C3 30 30.16 0.16 25 24.02 -0.98

Maximum Deviation 0.87 11.93
Minimum Deviation -0.93 -14.26
Range 1.8 26.19

HotShot Pyrotechnic
Timing Comparison  conducted @ Municipal
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Row 1 - Row 2 = 96.8600 ms

Row 2 - Row 3 = 113.2110 ms

Row 3 - Row 4 = 218.2080 ms

Row 4 - Row 5 = 209.3390 ms

Row 5 - Row 6 = 326.9090 ms

Row 6 - Row 7 = 320.1050 ms
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C1 - C2 = 28.9830 ms

C2 - C3 = 2.9920 ms

C1 - C3 = 31.9750 ms
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C1 - C2 = 20.9950 ms

C2 - C3 = 19.7800 ms

C1 - C3 = 40.7750 ms
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C1 - C2 = 15.8270 ms

C2 - C3 = 35.7240 ms

C1 - C3 = 51.5400 ms
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C1 - C2 = 25.2770 ms

C2 - C3 = 21.0780 ms

C1 - C3 = 46.3550 ms
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C1 - C2 = 27.8990 ms

C2 - C3 = 21.4380 ms

C1 - C3 = 49.3370 ms
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C1 - C3 = 30.5030 ms

C1 - C2 = 10.7350 ms

C2 - C3 = 19.7680 ms
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C1 - C2 = 12.6050 ms

C2 - C3 = 24.0160 ms

C1 - C3 = 36.6210 ms
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