ELECTROMAGNETIC MEASUREMENT WHILE DRILLING

Black Max EM-MWD Specifications

Parameter Range Resolution 1.875 EM-MWD System B acn "a
Paramet Rang esol e o OIL & GAS APPLICATION

Azimuth 0 - 360° 0.18° Size 1.875" 0.D. (0.5715 metres)
Tool Face 0-360° 0.18° Pressure Rating 20,000 psi (137,895 kpa) DOWNHOLE TOOLS ™
Dip Angle 0-360° 0.1° Power Lithium battery; An INIGR L. DRILLING TOOLS inc. Company
Mag Field 0.75 gauss 0.004 gauss 125 to 150 operating hours
Gamma Ray 2,000 cps 1 cps depending upon hole conditions
Annular Pressure 0 - 15,000 psi 1 psi to 8 psi depending and transmitter power selection
upon selected sensor Operating Temperature Tool: -20°C to +150°C upper contact .
full-scale range Low Temperature Battery Assembly: )
(6.89 to 55.15 kPa) -20°C to +85°C
Temperature 0 - 300°F (150°C)  1°F (0.17°C) High Temperature Battery Assembly: . E M = MWD
Total Vibration 0- 50 grms 0.02 grms -20°C to +150°C
battery ———e
Data Transmission Formation Parameters =
Type Low frequency electromagnetic waves Resistivity Min Reading 30 hm/meters 'i.
Data Rates 0.5, 1,2, 4, and 6 Bits per Second. Max Reading 1,000 hm/meters =
Transmitted Parameters Programmable transmitter —— I
Data Update Rates 18 Sec @ 1 baud, 9 sec @ 2 baud THICK BEDS OF ANHYDRATE FORMATIONS WILL & lower contact A Applications
Transmitting Environment 2.5 to 1500 ohm/metres typical NOT ALLOW EM SIGNAL TRANSMISSION (!)
'i. » Underbalanced drilling
Environmental - All Tools Pressure Drop directianal sensor <= I « Under pressured formations
Shock Operating - 1,000g, 0.05 msec, V2 sine 65 psi (448 kPa) with 140 gpm (0.53m3/min) Hp0 db
Survival - 2,000g, 0.05 msec, Y2 sine 65 psi (448 kPa) with 275 gpm (1.04m3/min) Hy0 " * Vertical control drilling
Vibration Operating & Survival 65 psi (448 kPa) with 685 gpm (2.59m3/min) Hp0 gamma — i
Sine Vibration - 30g peak, 50 to 800 Hz 65 psi (448 kPa) with 1000 gpm (3.79m3/min) Hy0 ; * Directional drilling
Random Vibration - 20 grms maximum dh
annulus pressure o I » Horizontal drilling
System Size Hole Size Pressure Drop ; * Air drilling
3.8" (96mm) 434" t0 6" I.D. (121mm) 65 psi (448 kPa) with 140 gpm (0.53m3/min) Hy0 l
4.8" (121.9mm)  57/8"to77/8" I.D. (149mm) 65 psi (448 kPa) with 275 gpm (1.04m3/min) Hy0 . * Re-entry wells
6.5" (165mm) 72" t0 9 7/8 (190mm) 65 psi (448 kPa) with 685 gpm (2.59m3/min) Hy0 I
8.0” (203mm) 97/8"to 12 1/4 “ 1.D. (251mm) 65 psi (448 kPa) with 1,000 gpm (3.79m3/min) Hy0 . * Relief wells
* Oil & gas contaminated
Mud or Fluid Parameters Computer Requirements mud systems
Flow Rate Whatever is required for * Windows 98 (minimum)  « Serial port e— battery collar
motor operation hole * Pentium Il * CDROM o gap sub
cleaning (annular velocity) * 128 MB RAM * Null network cable (cross wired) et callar
* 10 GB hard drive * DB9 com port - ethernet connection B 2
* Legacy com port * LAN 10/100 base T e Printer . genting pressure sub

o——— Black Max motor

for further information contact:

Black Max Downhole Tools i M :
Black Max Downhole Tools ac ax 1507 - 4th Street R [ -

1724-A Townhurst Drive, Houston TX 77043 Nisku, Alberta, Canada T9E 7M9

Telephone: (713) 827-8287 = Telephone: (780) 955-8828
Fax: (713) 827-8709 DOWNHOLETOOLS ™ Fax: (780) 955-3309
Toll Free: 1-877-531-9930 An INIQR L DRILLING TOOLS inc. Company Toll Free: 1-800-700-7942
Black Star is a registered trademark of Black Max Downhole Tools ™ Printed in Canda
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