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Millimeter Wave Drilling Technology
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Shandong,257017, China)

Abstract: This paper introduces the millimeter wave drilling technique abroad, which uses the high-
power gyrotron transmitter to emit intensive beam of millimeter-wave electromagnetic energy for melting
or vaporizing rocks,and uses high pressure air or nitrogen for carrying cuttings(micron-sized powder actu-
ally) ,including the principle of drilling, theoretical research status and achievements and conclusion ob-
tained by laboratory experiment. It can shorten the drilling time by eliminating the process of changing bit
and running casing and cementing as conventional drilling method. The laboratory experiment shows that
ROP of millimeter wave drilling is related to the millimeter wave power,specific energy for rock vaporiza-
tion and absorption power density. Millimeter wave drilling technology will be a novel idea and method for
improving drilling rate and reducing cost.
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Fig. 1 Process of millimeter wave drilling
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Table 1 Estimated energy for melting rocks

HA W/ (g em ) EABATEHME/Jeg? - CH BRIRE/C A/ (e gD dEfeRg/ (k) s em )
ALk 2.7 1. 05 1 215~1 260 335 4.3~4.4
XRA 2.8 1. 05 984~1 260 419 4.0~4.8

W 2.2 1. 04 1650 335 4.5
A A 2.6 1. 04 2 600 498 11. 0
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Table 2 Estimated energy for vaporizing rocks

HA ikt /g HOBACEIE/J gt - CH ERRE/C KA/ (J e g EERIEE/ (K]« em™®)
VA EE 69 1.57 2 960~3 230 4.8~5.3 25.7~28.4
TRA 70 1. 65 2 960~3 230 3.9~4.2 24.7~27.5
W 62 1.51 2 800~3 010 4.3~4.5 18.7~19.9
A KAE 51 1. 61 3 360~3 620 6.0~6.5 30.9~33. 4
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Fig. 2 Relationship between power density and penetration

rate at different specific energies of rock vaporization
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Fig. 3 Relationship between power density and wellbore di-

ameter at different millimeter wave powers
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Fig. 4 Rock samples after millimeter wave radiation
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Fig. 5 Relationship between ROP and power density for

millimeter wave drilling with directed energy
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