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Blackstar"' EM MWD 

Meaaurement While Drllllng (MWD) 

National OilWell Varco• Is a WOl'1d leader in downhole tools, 
services and technology. our state-of-the-art BlackStar 
Electromagnetic (EM) MWD system sets the standard lor 
downhole data acquisition. Combining the latest In EM 
technology with the most durable and efficient design on the 
market, BlackStarprovldes youwlth a cost effective solution 
for EM MWD applications. We offer purchase with qualified 
training and 24n engineering support, as well as lease and 
rental options. 

Black1Har EM MWD Tool• 
MWD applications involve the sending ot measurements 
made by Instruments located at 1he bottom of the hole back 
to the surface to allow the driller 10 understand such things 
as the location and orientation of the drill bit. Traditional 
MWO systems transmit inlorrnation to the surface by 
sending pressure pulses through the drilling fluids or wire 
transmission. 

EM systems send infom,atlon to the surface through the 
eanh's cruS1 utlllZlng low frequency electromagnetic waves. 
Information Is received at a surface antenna, decoded then 
processed by a computer and distributed to the driller's 
readout display without the encumbrance of mud or wire 
transmission. 

EM systems are the preferred MWD 
strategy In many applications, Including: 
• Under-balanced drilling 
• Coal Bed Methane (CBM) 
• Under-pressured formations 
• Lost circulalion 
• Vertical control drilling 
• Directional drilling 
• Horizontal drilling 
• Re-entry wells 
• Contaminated mud systems 

Feat;11...,• / Benefits 
As a result of many years of field tests 
and design applications, the BlackStar 
EM MWD otters many key adVantages 
over more traditional MWD systems. 
Some of these Include: 

• Key data points including: 
• magnetic/gravity tool faces 
• lncllnatlon 
• near-bit Inclination 
• downhole RPM 
• azimuth 
• high side gamma 
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Since BlackStar's EM transmission • • 
Is continuous, survey data can be • 
transmitted during connections � • � 
resulting In considerable savings In 
rlgtlme. 

• low side gamma 
• total gamma (directional and 360") 

• EM MWO will work In a variety ol fluid 
conditions such as: 

• aerated mud 
• while pumping LCM material 

• Programmable to meet local field 
conditions 

• Variable data transmission speeds 
• Separate steering and survey frames 
• Compact and battery powered 
• Electronic design eliminates 

mechanical parts 
• Does not require pump pressure 
• Data output in standard WITS format 
• Can be used with a variety of tubular 
.� .. 

Eve,yBlackStarkitiscareful/ypaclredandtransportedindumb/8, 
water-p,oolcasesanaavailableforrenl,lease,orpun;hasewith 
qua/ifiedtrainingand24/llechnic8JSU()p0rlavailabla 

Senaor Speolfloatlon■ 
Parameter Range Resolution Aecuracy 

locllnatlon 0-180" o.os• 

Azimuth 0-360" 0.18" 
Tool Face 0-360" 0.18" 
Dip Angle 0-+HMl" 0.1• 
Mag Field 0-70,000gamma 100 
High Side Gamma 2000cps 1cps 

wlndowslzeQ.120" 
Low Side Gamma 2000cps 1cps 

windowsizeQ.120" 
Gamma Ray 2000cps 1cps 
Annular Pressure 0-15,000psi 1to 8psi depending 

uponSelected 
full-scale range 

Temperature 
(6.89to 55.15kPa) 

-20-150° C(-4-302"F) 0.0N:(1° F) 
Total Vibration 0-30g rms 0.01grms 
DownholeRPM 0-120RPM 1 RPM 
Near-Bil loclination 80-100" o.os· 

80-70"and 100-1111° 
o.os· 

General Tool Speolffoatlon■ 
Length 30.75ft .(9.373meters) 

Size 1.875'00(0.5715meters) 
Pressure rating 20,000psl(137,895kPa) 

+/-0.2° 

+/-1.0° 

+/-1.5° 

+/-0.2° 

+/-200 
+/-1 max 
RPM 120 
+/-1 max 
RPM 120 
+/-1 

1%Selected 
FSR 

+/-1.0" 
+/·0.5g rms 
+/-.5RPM 
+/ - 0.1° 

+/ - 0.5° 

Pow8flltfliumBattery; 80to 130operaling lloursdependlngupon borehole 
conditions and transmitter power selection. Dual 
Battery0ptionavailable on 2006series toolsprovidingup 
to 260hours of operation . 

Operating -20"Cto+150"C 
Temperature 
OownholeData 
Storage 
Oownlinki11g 

Up to 144 hours of Gamma , Annular Pressure , Total 
Vibration ,andlemperab.Jre storedat 1-rrinute inlflrvals . 
PumpsOrv'Offcycling sequence to chal}Qetool'smode 
of operation . 

Signal verification windows 

::.=,:_ _ft ..:,...;,_ 
Detallea logglng data 

_y-. Tool face histog/8111 -
Databas&verilicationwlndow 

slgnald&tecflon 
.,.,_

Operating Specfflcatlon■ 
and Umlt■ 
Data Transmission 
lype Low frequency 

electromagnellc waves 
Operating Field Programmable, 
Frequency 2Hz to 12Hz 
Data Rates 1, 1.5, 2, 2.4,4, 4.8, 

and 6BltsperSecond 
Transmitted 
Parameters Aeld Programmable 
DataUpdate 18sec@1baud: 
Rates 3sec@6baud 

irormatton Parameters 
FormaliOnResistivily 3ot11TVmeters101000 

ohm/meters depending 
uponFonnationStrata , 
and Borehole 
Conllitlons 

EM Signal Modeling EM signal modeling 
program available 
for pre-Job planning 

Environmental - All Toot• 
Shock Operating-1000g, .05msec,½slne 

Survival-2000g , .05msec,½sine 
Vibration O�pe_ra _tin�g: _____ _ 

SineVibration -15gpeak , 
50to 800Hz 
RandomVibratlon -10grms 
maximum 
Survival: 
SineVibratlon-30gpeak , 
50to 800Hz 
RandomVibratlon-20grms 
maximum 

NATIONAL OILWELL VARCO 

Specfflcatlona 

Bptem&l:ace 

3.750' (95mm) OD X 2.313" (58.7 mm) ID 

4.750' (121mm) 0D X 2.688' (88.3 mm) ID 

6.500' (165mm) OOX 3.250" (82.6 mm) ID 

8.000' (203mm) OD X 4.000' (101.6 mm) ID 

Preaau.-. Drop at Maximum 
Flow Rate with a lb mud 
180psl(1241kPa)@160gpm 

(0.60mi/min) 
76psi(524kPa)@370gpm 

(1.40m'/min) 
39psl(269kPa)@700gpm 

(2.65m'/min) 
21psi(145kPa)@1200gpm 

By■tam Size Hole Size Max Dog Leg• Degree/100 ft 
(Degree/ 30m) 

3.750"00(95mm) 
4.750"0D(121mm) 
6.500"00(165mm) 
a.ooo·o□(203mm) 

Mud or Pluid Parametera 
Conventional Mud Flow Rate: 
Drilling Maximum dependent on NMD C 10 , 

Fluldvelocllyflowlng past tool not to 
exceed 40ff/sec(12m/sec) 
Mud Sand Content 
Maxlmum 0.5%for continuous 
operation atmaxlmumflow 
rate/highercontent tolerable at low 
flow rates 

Underbalance<I/ Minimum fluidinjectionrates: 
Air Drilling 30gpm(114Vmin) 

Sliding 
4.750'to 5.875'I0(121to 149mm) 60 
5.875'to 7.875'I0(149to 200mm) 26 
7.500'to 9.875"I0(191to 251mm) 20 
9.875'to 12.50'I0(251to 311mm) 12 

COrnputer Requlrementa 
RAM: minimum: 512 M8 
Recommended:16B 
HardOis kSpace:600MBFreeSpace 
Processor:Pentlum•11Icompatlble or higher 
Minimum: 600 MHZ 
Recommended:16Hz or high8f 
Operating Systems: 

Rotating 
20 
12 
10 

Mlcrosofr Windows• XP Professional Sp 2 
Microsofr Windows• 2000 Professional Edition Sp 4 
Mlcrosofr Windows• Vista• 

co Rom or co RW 
LAN 10/100baseT connectlon 

Serial port(Ob 9connection) 
Parallel Printer port 
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