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Introduction

Scientific Drilling, a leading service company in the oil and gas drilling industry have available, from many locations worldwide, high

accuracy gyro and magnetic systems ideally suited for the pipeline and horizontal borehole drilling industries. State of the art gyro

systems, with proven accuracy and reliability can be used in both survey and steering applications. Small diameter tools allow access

to most pipe sizes.

Experienced personnel are provided to run the

equipment and ensure a fast and efficient service.

To highlight the flexibility and accuracy of the system,

a description of several actual jobs performed by

Scientific Drilling around the world is attached.

A new system recently introduced to the market is

the Scientific Drilling E-field MWD system which

is perfectly suited for steering applications.

Gyro Systems

Scientific Drilling has been involved in large construction projects where the technology available has proved to be very adaptable to

the needs of the client.  With the underground congestion facing most clients today, using conventional magnetic systems is proving

to be more difficult with time.  Even the placement of surface grids is a problem with restrictions caused by heavily built up areas.

Scientific Drilling has adapted their High Accuracy Continuous Gyro systems for such projects.  The tools are totally unaffected

by magnetic environments and can provide a large amount of survey data because of the multi-sensor configuration allowing continuous

surveying.

The tools are currently being used on a variety of projects around the world for “gyro-navigation” during boring and also to provide

the final definitive survey of the bore when drilling has been completed.

Specialised vehicles are equipped with miniature electric winches and on-board generators to provide a practical solution for wireline

needs on these projects.  Contact your nearest representative or our corporate office for details of our construction project services.

Steering Options

For steering applications, Scientific Drilling have two options available, depending on drilling requirements.

Where magnetic based instruments cannot be used due to high magnetic interference in the vicinity of the borehole, GYRO STEERING

is the best option (see case studies 4 & 5).
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The Scientific Drilling high accuracy gyro systems use a unique
dual mode of operation which allows the system to accurately
survey horizontal boreholes.  The conventional & North Seeking
gyro systems typically used in oilfield applications cannot survey
horizontal wellbores without significant errors and accuracy.

The continuous mode of operation used in the Scientific Drilling
systems combines short survey intervals with fast survey times
resulting in a cost efficient, yet highly accurate survey capability.

A sketch of typical “river crossing” survey is shown below.  The
gyro instrument is pulled one way through the pipeline by the
secondary winch then pulled back by the conductor wireline,
through which the tool is powered and data recorded. Two surveys
are recorded, one in each direction, for increased confidence in
borehole position.

In response to a request from Gasunie in Holland in 1989,

Scientific Drilling performed the first known successful directional

gyro survey of a utility pipe under a canal in Europe.  Since this

first job we regularly perform surveys to precisely define the

actual crossing path, in order to comply with government and

municipal requirements controlling pipeline installation and

management.

Unlike oil and gas well surveys these holes exit at a specific point,

which can be independently verified with land survey techniques.

In all of these crossings (in excess of 100 worldwide) we were able to
verify tool performances to specification, or better, and therefore feel that
this performance further verifies our gyro capability and accuracy in
horizontal wellbores.

 Exact location confirmed by independent land surveys 
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Scientific Drilling's E-Field MWD uses Electromagnetic Wave Propagation
to transmit downhole data to the surface. Transmission of data is at least
four times faster than conventional MWD mud pulse systems.

Main Features:
Tool O.D. is 1.75" and can be configured for use in collar sizes 3.5" to
9.5" O.D. The tool length varies from 27 - 32ft. The survey probe sensing
point is 3 to 4 ft from the bottom of the tool. The downhole sensor package
includes:

Inclination
Tool face (Highside + Magnetic)
Azimuth
Vibration (Peak + Average)
Gamma (optional)
PWD pressure while drilling, (annular -pipe-differential) optional.

The MWD can be commanded from surface without the pumps on.  Data
rates are such that a survey can be taken during pipe connections in less
than 30 seconds. Toolface updates are up to 4 second intervals.  The raw
magnetic vector components are transmitted when required to enable
RANGING to be performed using a proprietary method, already fully
tested on SAGD (Steam Assisted Gravity Drainage) well pairs.

Main Advantages:
Operates with conventional mud even when lost circulation material is

pumped.
Operates with no returns.
Operates when drilling with aerated mud (gas, nitrogen, air)
Operates when drilling on pure air (needs special SOFTRIDE drill collar,

Scientific Patent).
Drilling with air can increase ROP by a factor of 4 compared to mud

operations.
Save approximately 70% connection time while drilling with any medium.
Bidirectional communication.
No moving parts.
Minimal pressure drop.
Can be used for ranging.

Application In The Drilling Industry:
Oil & Gas drilling, normal mud (280 wells drilled in North America and

Europe)
Oil & Gas drilling, Underbalance drilling with air/aerated mud

N2 air/gas/diesel/oil  (93 wells drilled in North America)
River crossings for pipelines (4 jobs)
Coal bed methane (21 jobs) air-mist
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Surface Equipment for Keeper Gyro System
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Gyro System Description

The gyro system consists of a downhole instrumentation package and a surface equipment set up (see drawings below). The tool is

powered from surface through a cable or conductor wireline.  State-of-the-art electronics and processors allow two way communications

to and from the tool.

Scientific Drilling have two gyro systems, the Finder and the Keeper, available for this type of work.  Both are equally suited. The

downhole instrument contains the gyroscope and accelerometer sensor package, along with the associated electronics, processors

and power supplies.
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Zener Sub

Keeper Gyro

Gyro System Description

The gyro system consists of a downhole instrumentation package and a surface equipment set up (see drawings below). The tool is

powered from surface through a cable or conductor wireline.  State-of-the-art electronics and processors allow two way communications

to and from the tool.

Scientific Drilling have two gyro systems, the Finder and the Keeper, available for this type of work.  Both are equally suited. The

downhole instrument contains the gyroscope and accelerometer sensor package, along with the associated electronics, processors

and power supplies.

Keeper
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Manufacturer Applied Technologies Associates,
California (sister company of
Scientific Drilling)

Dimensions O.D.: 1.75", 1.85”, 2.125” or 3”,
(44 mm, 47 mm, 54 mm, 76 mm)

Length: Approximately 20 feet
(6.1 metre) depending on running
configuration

Inclination Range All angle

Data Storage Medium Real time printout and storage to
Laptop PC

Rig Power Requirements 110V AC

Survey Depth Interval Customer selectable, typically every
1 metre

System Accuracy Typically 0.5/1000 metre

for Pipeline Surveys

System Specification

Cablehead

Decentralizer

Decentralizer

Pressure Barrel/
Heatshield

Small
Pipe/Tubing

Large
Casing/Pipe

Tool Configurations
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Gyro System Description

The gyro system consists of a downhole instrumentation package and a surface equipment set up (see drawings below). The tool is

powered from surface through a cable or conductor wireline.  State-of-the-art electronics and processors allow two way communications

to and from the tool.

Scientific Drilling have two gyro systems, the Finder and the Keeper, available for this type of work.  Both are equally suited. The

downhole instrument contains the gyroscope and accelerometer sensor package, along with the associated electronics, processors

and power supplies.

Manufacturer Applied Technologies Associates,
California (sister company of
Scientific Drilling)

Dimensions O.D.: 1.75", 1.85”, 2.125” or 3”,
(44 mm, 47 mm, 54 mm, 76 mm)

Length: Approximately 20 feet
(6.1 metre) depending on running
configuration

Inclination Range All angle

Data Storage Medium Real time printout and storage to
Laptop PC

Rig Power Requirements 110V AC

Survey Depth Interval Customer selectable, typically every
1 metre

System Accuracy Typically 0.5/1000 metre

for Pipeline Surveys

System Specification Tool Configurations

Manufacturer Applied Technologies Associates,
California (sister company of Scientific
Drilling)

Data Storage Medium Real time printout and storage to
Laptop PC

Dimensions 1.75", 2.125” or 3.0” O.D. (44 mm,
54 mm, 76 mm)

Length Approximately 22 feet (6.7 metre)
depending on running configuration

Inclination Range All angles

Power Requirements 110V A.C.

System Accuracy Typically 0.5/1000 metre

for Pipeline Surveys

F inder
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System Specification Tool Configurations
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Gyro System Description

The gyro system consists of a downhole instrumentation package and a surface equipment set up (see drawings below). The tool is

powered from surface through a cable or conductor wireline.  State-of-the-art electronics and processors allow two way communications

to and from the tool.

Scientific Drilling have two gyro systems, the Finder and the Keeper, available for this type of work.  Both are equally suited. The

downhole instrument contains the gyroscope and accelerometer sensor package, along with the associated electronics, processors

and power supplies.

Manufacturer Applied Technologies Associates,
California (sister company of
Scientific Drilling)

Dimensions O.D.: 1.75", 1.85”, 2.125” or 3”,
(44 mm, 47 mm, 54 mm, 76 mm)

Length: Approximately 20 feet
(6.1 metre) depending on running
configuration

Inclination Range All angle

Data Storage Medium Real time printout and storage to
Laptop PC

Rig Power Requirements 110V AC

Survey Depth Interval Customer selectable, typically every
1 metre

System Accuracy Typically 0.5/1000 metre

for Pipeline Surveys

System Specification Tool Configurations

Manufacturer Applied Technologies Associates,
California (sister company of Scientific
Drilling)

Data Storage Medium Real time printout and storage to
Laptop PC

Dimensions 1.75", 2.125” or 3.0” O.D. (44 mm,
54 mm, 76 mm)

Length Approximately 22 feet (6.7 metre)
depending on running configuration

Inclination Range All angles

Power Requirements 110V A.C.

System Accuracy Typically 0.5/1000 metre

for Pipeline Surveys

System Specification Tool Configurations Case 1

Teeside river crossing.

Survey run in wash pipe over 820 mts from coffer dam on one side of the river to a coffer dam on the other.

A full survey was recorded when the tool was pulled through the pipe (inrun) and when it was pulled back to starting point (outrun).

Inrun survey when compared to outrun survey, had an accuracy of 0.07 mts in horizontal displacement.

Maximum angle recorded was +14 degrees from horizontal.

Case  S tud ies
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