MicroScope

Resistivity- and imagingwhile-drilling service

MicroScope Magnify your reservoir
Multidepth laterolog resistivity
Multidepth borehole images
Mud resistivity

Azimuthal gamma ray
Bit resistivity

Inclination

Applications
■■

Formation evaluation

■■

Well placement

■■

Fracture identification

Benefits
■■

■■
■■

■■

■■

Saves time by acquiring data
while drilling
Enhances well positioning
Provides key information for
completion design optimization and
stimulation strategy
Facilitates more accurate
reserve estimation
Identifies bypassed pay zones

Features
■■

■■

■■

Four azimuthally focused resistivity
measurements
Resistivity images at four depths
of investigation
Two nonazimuthal resistivity
measurements

■■

Azimuthal gamma ray

■■

Bit resistivity

■■

Mud resistivity

On a single collar, the MicroScope* resistivityand imaging-while-drilling service provides
360° electrical images and laterolog resistivity
measurements in conductive mud environments.
This LWD service enables formation evaluation,
horizontal well placement, and fracture analysis.

Horizontal well formation evaluation

Formation evaluation in a horizontal well is
challenging because resistivity measurements
can be influenced by shoulder bed and anisotropy
effects. A laterolog resistivity measurement
is azimuthally focused and relatively unaffected
by these effects.
MicroScope service measures azimuthally focused
laterolog resistivity at four depths of investigation.
It provides resistivity measurements that are ideal
for formation evaluation, enabling applications
such as thin-bed identification, invasion profile
analysis, and formation resistivity determination
by quadrant. Invasion-corrected quadrant
formation resistivity data is important for horizontal
well formation evaluation because asymmetric
invasion of water-base mud filtrate and bedding
effects on one side of the hole complicate
interpretation of traditional nonazimuthal resistivity
measurements. Acquiring these measurements
both while drilling and on a wiper pass makes
time-lapse analysis possible. The button sensors
of MicroScope service also acquire mud-resistivity data, which can be used to correct the formation resistivity measurements for borehole effects.
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Comparison of wireline and laterolog resistivity logs acquired in a vertical well. The azimuthal
button resistivities at all spacings demonstrate corresponding axial resolution.

Azimuthally Focused Resistivity

Azimuthally Focused Resistivity
MicroScope service acquires azimuthally focused resistivity while drilling,
providing quantitative formation resistivity data with minimal bed boundary
effects. This service is used to identify bypassed pay zones and develop better
reserve estimates, particularly in high-angle and horizontal wells.

Resistivity Imaging
MicroScope service provides resistivity imaging in real-time and recorded
mode, enabling optimal placement of horizontal wells and identification of
fractures and faults for completion design optimization.
Horizontal well placement

Real-time images from MicroScope service are
acquired azimuthally in 56 oriented sectors while
rotating and using two high-resolution button
sensors. These images provide full coverage
around the borehole with nearly any combination
of drilling and rotational speed—even in stick/slip
environments. While drilling, multidepth formation
resistivity measurements, borehole images, and
azimuthal gamma ray measurements are transmitted in real time, enabling critical geosteering
decisions by identifying dipping beds, faults, and
fractures. This process delivers optimal reservoir
contact and enables a full reservoir structural
interpretation.
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An advanced data-compression
technique enables transmission
of quality real-time images for
well placement decisions
while drilling.
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In a horizontal well, real-time images acquired by MicroScope service while drilling
enable interpretation in agreement with the wireline borehole imager.
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Real-time images reveal faults and dipping beds. The structural interpretation based on this data is used to optimize well placement within the reservoir.

Fracture identification

Identifying fractures and understanding fracture
networks are fundamental in achieving better production. Resistivity images provided by
MicroScope service facilitate fracture, fault, and
structural analysis to optimize completion tasks
such as the design of hydraulic fracturing stages
and placement of packers and inflow control
devices. Images of full borehole coverage enable
fracture length to be accurately measured. These
calibrated resistivity images can be used directly
for fracture porosity evaluation.

Enhanced reservoir understanding

Conductive fractures

1m
Vugs

Structural dip

Identification of geological features impacting producibility.

Detailed interpretation of geological structures allows near-well structural modeling in 3D—a unique framework
for reservoir characterization.

Resistivity Imaging

Advanced interpretation of borehole images
from multiple wells can be correlated in a
3D structural modeling platform. By enhancing
reservoir understanding and optimizing field
recovery, this method supports proper decision
making to plan, evaluate, and produce better wells.

Drilling-induced fractures

MicroScope service delivers quantitative resistivity measurements and quality
borehole images in diverse and challenging environments, including unconventional shale plays and carbonate and clastic reservoirs.
General Specifications
Hole size
Tool length
Tool weight
Collar Dimensions
Nominal diameter, API
Maximum diameter
Top thread connection
Bottom thread connection
Max. operating temperature
Power supply
Downhole Memory
Capacity
Recording time
Combinability

Mechanical Specifications
5 ⁄8 to 6 ⁄2 in [148 to 165 mm]
18 ft [5.5 m]
1,000 lbm [453 kg]
7

1

4.75 in [120.65 mm]
5.30 in [134.62 mm]
NC 38 box
NC 35 box
300 degF [150 degC]
Turbine power
1.5 GB
700 hours
Fully combinable with all Schlumberger tools

Measurements Performance
Resistivity
Bit, Azimuthal Button, and Toroid
Range
0.2 to 20,000 ohm.m
Button Resistivity Accuracy†
		0.1–250 ohm.m
±5%
		250–500 ohm.m
±10%
		500–1,000 ohm.m
±20%
Toroid Resistivity Accuracy
		0.1–2,000 ohm.m
		2,000–5,000 ohm.m
		5,000–10,000 ohm.m

±5%
±11%
±22%

Button Resistivity
			
Depth of investigation, in
Axial resolution, in‡

Extra
Deep
6
0.4

Bit and Toroid Resistivity
			
Depth of investigation, in
Axial resolution, in

Bit§
30
48

Image Resolution
			
Vertical resolution, in††

Extra
Deep
1

Mud Resistivity
Range
Accuracy
		0.01–0.03 ohm.m
		0.03–3 ohm.m
		>3 ohm.m

Medium
3
0.4

Extra-Deep
Toroid
6
15

Deep
Toroid
5
15

Deep
1

Medium
1

Shallow
1.5
0.4

Shallow
1

0.01–20 ohm.m
±12%
±8%
±5%

Resistivity Environments
Water-base mud
		 Mud resistivity 0.01–5 ohm.m
		 Mud resistivity 5–20 ohm.m
				
Oil-base mud		
Azimuthal Gamma Ray
Range
Accuracy
Statistical resolution
Axial resolution

Deep
5
0.4

Quantitative resistivity and imaging
Qualitative imaging and
dip interpretation
Correlation with bit resistivity only

0–1,000 gAPI
±5%
±5 gAPI at 100 gAPI and 200 ft/h [61 m/h]
10 in

Dogleg Severity
Rotary mode
Sliding mode
Hydraulics
Max. operating pressure
Flow range
Pressure drop constant (C)‡‡
Maximum sand content
Lost circulation material tolerance
			
Maximum system shock level
			

15°/100 ft
30°/100 ft
20,000 psi [137,895 kPa]
0–499 galUS/min [0–1.5 m3/min]
8,500
3% by volume
Medium nut plug, 50 lbm/galUS
[23 kg/0.004 m3]
30 min at Shock Level 3 (50 gn) or
cumulative 200,000 shocks above 50 gn

†

For Rmud > 0.04 ohm.m.
Thickness of a 1-ohm.m feature in a 10-ohm.m background for which 90% of the formation
		 resistivity value at the center of the bed is measured. Axial resolution (along tool axis) was previously referred to as vertical resolution for logging measurements acquired in vertical wells.
§ Specification applies when bit is closely below tool.
†† Thickness of a 1-ohm.m feature in a 10-ohm.m background for which 10% of the resistivity
		 contrast is measured.
‡‡ Pressure drop (psi) equals [mud weight (lbm/galUS) 2 × flow rate (galUS/min) 2]/C.
‡

IntelliServ® Broadband NetworkTM enabled.
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Multidepth laterolog
resistivity measurements
for formation evaluation
High-quality, real-time
borehole images for
well placement
Resistivity images
for fracture identification
and analysis
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