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GeochainTM ςWell Seismic

LEADERS IN BOREHOLE SEISMIC TECHNOLOGY

www.avalonsciences.com/downhole-equipment/geochainsales@avalonsciences.com

PRODUCT NAME TITLESURFACE PANELS

GSP             GPP               RSS

Digital 
Panel 

Recorder
Remote Source 

Controller

+ optional

DOWNHOLE STRING ASSEMBLY

GeochainTM ςWell Seismic

ITC

Optional ςGamma Ray Tool
Optional ς DFU
Data Formatting 

Unit

Geochain 
Receiver

ITC
 Inter-tool Connector (custom 

length and rigid option).

VRS
Voltage Regulator 

Section
Up to 62 
satellites

UP HOLE

UP HOLE

Nose Cone with 
motion sensor

W
ire

lin
e

GSP

Laptop running 
ACQ Software

GMP

Optional - TCU
Tension 

Compression 
Unit

TAS 
Telemetry 

Adapter Section



ASR-1 (HP) Digital and Analog Geophone 

Main Features

LEADERS IN BOREHOLE SEISMIC TECHNOLOGY

ASR-1 (HP) Satellite Specifications

Length орέ όуупƳƳύ

Diameter оέ όтсƳƳύ ǿƛǘƘƻǳǘ ƴƻŘŜǎ

Weight 41lbs (19kg)

Max locking range мнέ όолрƳƳύ {ǘŀƴŘŀǊŘ ƻǊ ннέ όррфƳƳύ ǿƛǘƘ ŀƴ ŀǊƳ ŜȄǘŜƴŘŜǊ

Max locking force 300 lbs (Standard Arm)

Temperature 400oF (204oC) Analogue / 437 °F (225oC) EHT /  385°F (195oC) Digital (XSeries)

Pressure HP - 25,000psi (1750 bar) ς 30,000 psi EHP version available. 

Sensors 3 Component Gimbal ς Sensor SM-4 HT 10Hz

3 Component Fixed ς SMC 2400 15Hz Omni- Dual/Quad

Well Deviation Control 0o-95o

Panels GPP or GMP & GSP-1 (Digital)

DCP-2 & GSP-1 (Analogue)

Surface Specifications

Recording panel GPP or GMP & GSP-1 (Digital) DCP-2 and GSP-1 (Analogue)

Software ASL Acquisition Suite and Copy of VSProwess© Processing Software

Cable equalisation Fully automatic using internal DSP chip

Airgun firing pulse 60 V, 30ms

Test system Fully automatic with comprehensive report generation

PC Interface USB

Power Requirements 100/230 V AC, 47-63 Hz universal input, 30 watts

Operating Temp 32-104°F (0-40°C)

Enclosure {ǘŀƴŘŀǊŘ мфέ ǊŀŎƪ ƳƻǳƴǘƛƴƎ

Å The GeochainTM VSP array has been designed for use in open and 
cased holes using standard 7 conductor wireline. The array is based 
on the well proven ASR-1 downhole geophone and can be used in 
ǿŜƭƭǎ ǳǇ ǘƻ нрΣллл Ǉǎƛ όмΣтрл ōŀǊύ ŀƴŘ ƘƻƭŜ ǎƛȊŜǎ ŦǊƻƳ омѷнέ-ннέ όуф 
to 559mm). 

Å The modular nature of the ASR-1 tool allows quick optimisation for 
various surveys ranging from high temperature deep well check shot 
to complex high sensitivity microseismic monitoring.

Functionality

ÅIdeal for VSP & Microseismic surveys.
ÅUp to 62 satellites.
Åоέ hǳǘǎƛŘŜ 5ƛŀƳŜǘŜǊ ¢ƻƻƭΦ
ÅStandard 7 conductor wireline.
ÅReal time data transmission.
ÅMultiple 3 component sensor options.
Å24-bit delta sigma convertors.
ÅUnique Active Cooling System for continuous operation at 385°F (195°C).
Å25,000psi (1700 bar) high pressure rating.
Å¦Ǉ ǘƻ ҔсллΩ όнллƳύ ōŜǘǿŜŜƴ ǎŀǘŜƭƭƛǘŜǎΦ
ÅGapless recording for passive monitoring surveys.
ÅQuick and easy conversion from Analogue to Digital operation.
ÅTractor Deployable
ÅNew: Integrated high side indicator in every receiver.

www.avalonsciences.com/downhole-equipment/geochainsales@avalonsciences.com

PRODUCT NAME TITLESURFACE PANELS

GSP             GPP    DCP

Digital 
Panel 

Recorder
Analogue 

Panel

+ or

Downhole Specifications  

Max. No. of Satellites 62

X-TAS Telemetry Sample interval Bandwidth Hz !{wΩǎ !{wΩǎ ǿƛǘƘ 5C¦ 

 1/4ms 1600 8 15

 1/2ms 800 16 30

 1ms 400 32 60

 1.5ms 266 48

2ms 200 62

Dynamic Range >112dB @ 0dB pre-gain (minimum)

A/D convertor 24 bit Delta-Sigma

Downhole Gain 42-54dB 

Distortion <0.02%

DC offset Self-calibrating

Max data rate 4 Mbit/second  

Min. data rate 256kbit/second

Wireline 7 Conductor (Heptacable)



TAS-X-HP ς Telemetry Adaptor Section HP

Main Features

LEADERS IN BOREHOLE SEISMIC TECHNOLOGY

Å The TAS serves to interface the Geochain tool-string to the main wireline cable. 
System power from the surface is distributed equally over six wireline conductors. 
Transformers in the TAS separate this power from the downlink and uplink data 
signals. 

Å The TAS receives the data from the Geochain tool-string and re-transmits this to 
the surface, in a coded and modulated form. 

Å The TAS also receives synchronisation and command information from the surface 
and relays this down to all ASRs in the tool-string. 

Å The TAS may be connected directly to the top ASR using a special coupler, but is 
often separated by a short ITC to avoid any possible degradation of the seismic 
response of the ASR.

Functionality

ÅInterfaces digital Geochain string to wireline cable.
ÅEqual wireline power distribution.
ÅSeparates downlink power and uplink telemetry.
ÅUnique Active Cooling System for continuous operation at 385°F (195oC).
Å25,000psi (1700 bar) pressure rating (TAS-2 HP).

www.avalonsciences.com/downhole-equipment/geochainsales@avalonsciences.com

PRODUCT NAME TITLESURFACE PANELS

GSP             GPP 

Digital 
Panel 

Recorder

+

TAS-2 (HP) Specifications AS283 

Length муΦтέ όптсƳƳύ 

Diameter оέ όтсƳƳύ

Weight 21.6lb (9.8kg) 

Temperature 385°F (195oC)  *Digital Only  

Pressure 25,000psi (1750 bar) HP version 

Max Telemetry Data Rate 4Mbit/second 

Min Telemetry Data Rate 256kbit/second

Panels GPP or GMP & GSP-1 (Digital)

 

DFU Compatible* 
Yes ς Firmware upgrade required to all previous 2015 
TAS-2 

Wireline 7 Conductor Heptacable 

DOWNHOLE LOCATION

TAS/XTAS Telemetry Adapter 
Section

DOWNHOLE 
LOCATION

TCU Tension Compression 
Unit (optional) 

GRT Gamma Ray Tool 
(Optional, 

Digital Config)

GEOCHAIN ONLY



ASR-HP  Advanced Seismic Receiver 

Main Features

LEADERS IN BOREHOLE SEISMIC TECHNOLOGY

ASR-1 (HP) Satellite Specifications

Length орέ όуупƳƳύ

Diameter оέ όтсƳƳύ ǿƛǘƘƻǳǘ ƴƻŘŜǎ

Weight 41lbs (19kg)

Max locking range & Force мнέ όолрƳƳύ {ǘŀƴŘŀǊŘ ƻǊ ннέ όррфƳƳύ ǿƛǘƘ ŀƴ ŀǊƳ ŜȄǘŜƴŘŜǊΦ оллƭōǎ ŦƻǊŎŜ {ǘŀƴŘŀǊŘ !ǊƳΦ

Temperature 400oF (204oC) Analogue / 437 °F (225oC) EHT /  385°F (195oC) Digital (XSeries)

Pressure HP - 25,000psi (1750 bar) ς 30,000 psi EHP version available. 

Electronic Modules Digital Modules - AS270, AS271, AS272 (X-Series), AS273 

Analogue Modules ς DHA-53 205C, EHT-19 225C

Sensors 3 Component Gimbal ς Sensor SM-4 HT 10Hz

3 Component Fixed ς SMC 2400 15Hz Omni- Dual ASR-223/232 and Quad ASR-227

Well Deviation Control 0o-95o

Panels GPP or GMP & GSP-1 (Digital)

DCP-2 & GSP-1 (Analogue)

Wireline 7 Conductor Wireline, Connects to ITC-HP/ITC-EHP, Male Coupler/Avalon wireline head. 

Å ASR-1 downhole geophone and can be used in wells up to 25,000 
Ǉǎƛ όмΣтрл ōŀǊύ ŀƴŘ ƘƻƭŜ ǎƛȊŜǎ ŦǊƻƳ омѷнέ-ннέ όуф ǘƻ ррфƳƳύΦ 

Å The modular nature of the ASR-1 tool allows quick optimisation for 
various surveys ranging from high temperature deep well check 
shot to complex high sensitivity microseismic monitoring.

Functionality

ÅIdeal for VSP & Microseismic surveys.
ÅHigh strength motorized locking arm
Åоέ hǳǘǎƛŘŜ 5ƛŀƳŜǘŜǊ ¢ƻƻƭΦ
ÅStandard 7 conductor wireline.
ÅReal time data transmission.
ÅMultiple 3 component sensor options.
ÅQuick and easy conversion from Analogue to Digital operation.
ÅAccepts various digital and analogue digitiser modules (up to 225oC)
ÅAccepts various sensor pack modules for survey customization
Å25,000psi (1700 bar) high pressure rating (30,000 psi EHP available).

www.avalonsciences.com/downhole-equipment/geochainsales@avalonsciences.com

PRODUCT NAME TITLESURFACE PANELS

GSP             GPP    DCP

Digital 
Panel 

Recorder
Analogue 

Panel

+ or

DOWNHOLE LOCATION

ASR-1 Advanced Seismic 
Receiver

TAS/DFU Telemetry Adaptor 
Section/Data Formatting Unit

ITC Inter Tool Cable

ITC Inter Tool Cable

ASR-1 Advanced Seismic 
Receiver



Nose Cone 
& Motion Sensor

(SINK-1 can be added)

VRS-HP ς Voltage Regulator Section

Main Features

LEADERS IN BOREHOLE SEISMIC TECHNOLOGY

Å The VRS (Voltage Regulator Section) is located at the bottom end of the 
Geochain digital receiver array and serves the dual-purpose as a voltage 
regulator to establish the 110 volt ASR arm operating motor voltage. The 
second function is to act as a sinker weight and is equipped with a motion 
sensor assisting with the lowering of AST tools down the borehole.

Å A portion of the current, through the VRS, is diverted to operate the ASR arm 
control motors. The GeochainTM software is able to resolve any current 
demands required by the ASR arm motors by automatically suspending one 
or more motors until more current is available.

Functionality

ÅVoltage Regulation. 
ÅSinker Bar.
ÅMotion Sensor.
ÅStandard 7 conductor wireline.
ÅHigh Pressure.
ÅHigh Temperature.

www.avalonsciences.com/downhole-equipment/geochainsales@avalonsciences.com

PRODUCT NAME TITLESURFACE PANELS

GSP             GPP 

Digital 
Panel 

Recorder

+

DOWNHOLE LOCATION

VRS Voltage
Regulator Section

DOWNHOLE 
LOCATION

ASR-1 Advanced Seismic 
Receiver

GEOCHAIN ONLY

VRS (HP) Specifications  

Length рнέ όмонлƳƳύ ǿƛǘƘ ƴƻǎŜ ŎƻƴŜ 

Diameter оέ όтсƳƳύ

Weight 95 lbs (43kg) with nose cone 

Temperature 385°F (195oC) *Digital Only 

Pressure 25,000psi (1750 bar) HP version 

Panels GPP or GMP & GSP-1 (Digital)

 

aŀȄ ƴǳƳōŜǊ ƻŦ !{wΩǎ 62

Wireline 7 Conductor Heptacable 



DFU ς Data Formatting Unit

Main Features

LEADERS IN BOREHOLE SEISMIC TECHNOLOGY

Å The DFU is a downhole sonde that allows the user gapless operation 
when used with an X Generation TAS (Telemetry Adapter Section).

Å It is located in between the X-TAS and the digitisers. 

Å The DFU contains memory that stores digitiser data whilst the TAS has 
stopped, enabling the data to be continuous without gaps.

Functionality

www.avalonsciences.com/downhole-equipment/geochainsales@avalonsciences.com

PRODUCT NAME TITLECompatibility requirements

To perform gapless recording you will need:
1. DFU (AS-262),

 2. X-TAS (AS-261),
3. GSP with a LRX 2B card.

4. ACQ Software v.3.X+

Recommended:
4. Networked storage system  in place (NAS).

5. Geochain Monitor Panel (GMP)

X- Generation TAS  
Telemetry Adapter 

Section

DOWNHOLE 
LOCATION

Optional Gamma Tool

Optional TCU

DFU 
Data Formatting Unit

ÅEnables Gapless Microseismic Operation of Geochain system.
ÅCompatible with all Geochain digitiser modules 
ÅDoubles the number of tools available for a given sample rate when 

running microseismic mode.
ÅUnique Active Cooling System for continuous operation at 195oC
Å25,000psi (1700 bar) pressure rating.

DFU Specifications  

Length фΦтрέ όнрл ƳƳύ  CǊƻƳ a-Rotating nut to Female end. 

Diameter оέ όтсƳƳύ

Weight 9.5 lb (4.3kg) 

Temperature 195oC (Digital Only)  

Pressure 25,000psi (1700 bar)  

Panels GMP or GPP & GSP-1 (Digital)

 

Wireline 7 Conductor Heptacable 



ÅLow noise, High gain Geochain digitizer module.
ÅRobust operating temperature 385°F (195°C)
ÅDoubles existing Geochain system data rate, allowing 60 tools at 

1ms sample rate*
ÅEnables continuous recording for microseismic monitoring*
ÅNew flasking, hermetic seal employment and upgraded active 

cooling.
ÅUpgraded high temperature power supply.
ÅUpgraded electronics
ÅIntegrated High Side Indicator
ÅSelectable Damping and Gain

!{нтн Ω·-{ŜǊƛŜǎΩ 5ƛƎƛǘƛȊŜǊ

Main Features

LEADERS IN BOREHOLE SEISMIC TECHNOLOGY

Functionality

www.avalonsciences.com/downhole-equipment/geochainsales@avalonsciences.com

PRODUCT NAME TITLECOMPATABLE WITH and

ÅThe X-series digitizer upgrade for the Geochain system, provides higher 
operating temperatures and higher telemetry rates, allowing continuous 
monitoring in the most hostile well conditions.
ÅThis is the next development of the industry acclaimed AS271 low noise 

high gain digital module, which now introduces upgraded active cooling 
technology and thermal insulation components for increased robustness in 
addition to facilitating new operational functionality of your Geochain 
string.
ÅCompatible with all Geochain and Geochain EHP tools (Slim variant 

available).
ÅCŀŎƛƭƛǘŀǘŜǎ ΨaƛȄ ϧ aŀǘŎƘΩ ŎƻƳǇŀǘƛōƛƭƛǘȅ ǿƛǘƘ DŜƻŎƘŀƛƴ {ƭƛƳ ǘƻƻƭǎ ƛƴ  ǘƘŜ 

same string.

Geochain Digital Geochain EHP Digital

New Molecular Sieve 
to absorb airborne 

moisture

200ꜛ C Rated D15 
Connector Spring 
loaded mount for 

increased 
robustness.

Upgraded Thermo-Electric 
Cooler with optimised heat 
exchange efficiency giving 

385°F External rating 

260°C, 100 psi 
(internal) 
Hermetic 
Connector

New Seismic Boards for 
improved data rates*

NEW 200°C Rated 
Power Supply

High Side Indicator

*Used in conjunction with X-TAS and DFU unit.

Downhole Specifications AS272 

X Generation 

Max. No. of Satellites 62

Telemetry Sample interval Bandwidth Hz !{wΩǎ !{wΩǎ ǿƛǘƘ 5C¦ 

 1/4ms 1600 8 15

 1/2ms 800 16 30

 1ms 400 32 60

1.5ms 266 48 62

Dynamic Range >112dB @ 0dB pre-gain (minimum)

A/D convertor 24 bit Delta-Sigma

Downhole Gain 42-54dB 

Distortion <0.02%

DC offset Self-calibrating

Max data rate 4 Mbit/second  

Min. data rate 256kbit/second

Wireline 7 Conductor (Heptacable)



ÅLow noise, High gain Geochain digitizer module.
ÅLong term operating temperature 356°F (180°C)
ÅPlug-in 180°C Digital module for ASR
ÅDownhole Cooling
Å24bit A/D Conversion
ÅRun with 3 component Omni-directional 15Hz fixed sensor pack
Å52dB downhole gain
ÅOptimised for VSP work
ÅStandard & Extra High Pressure (EHP) compatibility
ÅCompatible with latest XTAS and DFU modules for both VSP and 

Gapless monitoring operation

!{нтм ΩрпŘ. DŀƛƴΩ 5ƛƎƛǘƛȊŜǊ ό{ǳǇŜǊǎŜŘŜŘύ

Main Features

LEADERS IN BOREHOLE SEISMIC TECHNOLOGY

Functionality

www.avalonsciences.com/downhole-equipment/geochainsales@avalonsciences.com

PRODUCT NAME TITLECOMPATABLE WITH and

ÅThe AS271 digitizer upgrade for the Geochain system, provides greater S/M 
downhole digitisation along with tool communication to TAS, even at higher 
ƻǇŜǊŀǘƛƴƎ ǘŜƳǇŜǊŀǘǳǊŜǎΦ   ²ƘŜƴ ŎƻƳōƛƴŜŘ ǿƛǘƘ ǘƘŜ ΨvǳŀŘΩ ǎŜƴǎƻǊ ǇŀŎƪΣ ǘƘƛǎ 
is the ideal choice for high sensitivity borehole seismic acquisition. 
ÅThis is the next development of the industry acclaimed AS270 low noise 

high gain digital module, which now introduces upgraded low noise/high 
gain seismic boards and thermal insulation components for increased 
robustness in addition to facilitating new operational functionality of your 
Geochain string.
ÅCompatible with all Geochain and Geochain EHP tools (Slim variant 

available).
ÅCompatible with DFU and XTAS to deliver Gapless monitoring.

Geochain Digital Geochain EHP Digital

200ꜛ C Rated D15 
Connector Spring 
loaded mount for 

increased 
robustness.

Thermo-Electric Cooler with 
Active Cooling giving 

optimised heat exchange 
efficiency giving 356°F 

External rating 

260°C, 100 psi 
(internal) 
Hermetic 
Connector

High gain, Low noise 
Seismic Boards  ideal for 
both Microseismic and 

offset VSP work

High Temperature 
Power Supply

Downhole Specifications AS271 

Superseded by AS272 but still compatible.

Max. No. of Satellites 62

Telemetry Sample interval Bandwidth Hz Receivers  (AS271) !{wΩǎ ό!{нтн Ҍ 5C¦ύ 

 1/4ms 1600 8 15

 1/2ms 800 16 30

 1ms 400 32 60

1.5ms 266 48 62

Dynamic Range >112dB @ 0dB pre-gain (minimum)

A/D convertor 24 bit Delta-Sigma

Downhole Gain 54dB 

Distortion <0.02%

DC offset Self-calibrating

Max data rate 
1.5 Mbit/second  (X Series AS272 can deliver 
4Mbit/second).

Min. data rate 256kbit/second

Wireline 7 Conductor (Heptacable)



ASR-270 42dB digitiser  (Superseded)

Main Features

LEADERS IN BOREHOLE SEISMIC TECHNOLOGY

Functionality

www.avalonsciences.com/downhole-equipment/geochainsales@avalonsciences.com

PRODUCT NAME TITLESurface Panels

Å  Plug-in 180°C Digital module for ASR

Å  Downhole Cooling
Å  24bit A/D Conversion
Å  Run with 3 component Omni-directional 15Hz fixed sensor pack
Å  Standard 7 conductor wireline (heptacable)
Å  42dB downhole gain
Å  Optimised for VSP work
Å  Standard & Extra High Pressure (EHP) compatibility

Å Downhole Digital module for Geochain ASR/ASR-HP/ASH-EHP
ÅProvides digitization of ASR geophones, sampling down to 250us. 
ÅContains tool arm motor switch control board.
ÅMonitors internal tool status, acoustic response & internal tool temperature 
(within electronics mocdule).
ÅContains active cooling.

Specifications
ASR-270

Compatible with

Downhole Specifications AS270 

Superseded by AS272 but still compatible.

Max. No. of Satellites 48

Telemetry Sample interval Bandwidth Hz !{wΩǎ 

 1/4ms 1600 8

 1/2ms 800 16

 1ms 400 32

1.5ms 266 48

Dynamic Range >112dB @ 0dB pre-gain (minimum)

A/D convertor 24 bit Delta-Sigma

Downhole Gain 42dB 

Distortion <0.02%

DC offset Self-calibrating

Max data rate 2 Mbit/second  

Min. data rate 256kbit/second

Wireline 7 Conductor (Heptacable)



AS273 Geochain Digitizer (Superseded) 

Main Features

Å Low noise, High gain (54dB) Geochain digitizer module.
Å Increased operating temperature (180°C/356°F).
Å Enables gapless recording for microseismic monitoring
Å New flasking, hermetic seal employment and upgraded active cooling.
Å Upgraded high temperature power supply.
Å Upgraded electronics
Å Selectable Damping and Gain
Å Bypass mode capability 

LEADERS IN BOREHOLE SEISMIC TECHNOLOGY

180ꜛ C Rated 
D15 Connector 
Spring loaded 

mount for 
increased 

robustness.

New Seismic Boards 
for improved data 

rates

New Molecular Sieve 
to absorb airborne 

moisture

180°C Rated 
Power Supply

Upgraded Thermo-
Electric Cooler with 

optimised heat exchange 
efficiency giving 356F 

External rating 

100 psi 
(internal) 
Hermetic 
Connector

Functionality

Å The AS273 digitizer for the Geochain system allows g gapless monitoring in 
the most hostile well conditions.

Å This is a development of the industry acclaimed AS271 low noise high gain 
digital module, which now introduces upgraded active cooling technology 
and thermal insulation components for increased robustness in addition to 
facilitating new operational functionality of your Geochain string.

Å Compatible with all Geochain and Geochain EHP tools. 
Å Bypass mode capability limits system damage in the event of a tool failure.

Geochain Digital Geochain EHP Digital

andCOMPATABLE WITH

Downhole 
Specifications

TAS Telemetry Sample interval Bandwidth Hz !{wΩǎ

1/4ms 1600 8

1/2ms 800 16

1ms 400 32

1.5ms 266 48

Dynamic Range >112dB @ 0dB pre-gain (minimum)

A/D convertor 24 bit Delta-Sigma

Downhole Gain 42-54dB

Distortion <0.02%

DC offset Self-calibrating

Max data rate 1.5 Mbit/second  

Min. data rate 256kbit/second

Wireline 7 Conductor (Heptacable)

sales@avalonsciences.com www.avalonsciences.com/downhole-equipment/geochain

Plug-in high temperature digital module for ASR



ASR-53 Downhole Analog Amplifier (DHA)

Main Features

LEADERS IN BOREHOLE SEISMIC TECHNOLOGY

Functionality

www.avalonsciences.com/downhole-equipment/geochainsales@avalonsciences.com

PRODUCT NAME TITLESurface Panels

Å  Plug-in 200°C (225°C EHT) analog module for ASR

Å  EHT module specified to 225°C
Å  25,000psi pressure rating
Å  Single or dual
Å  Run with 3 component Omni-directional 15Hz fixed sensor pack
Å  Standard 7 conductor wireline (heptacable)
Å  Gamma or CCL operation
Å  Optimised for both VSP and hydraulic fracture monitoring work
Å  Standard & Extra High Pressure (EHP) compatibility

Å Replacement of the electronic module with an ASR-53 Downhole Amplifier 
enables a single or dual level string to be deployed in very hot wells up to 
200°C.
ÅThe DHA and sensor pack can be upgraded to ASR-1 Extra High Temperature 
(EHT) to provide 225°C operational temperature. 
ÅUnlike conventional EHT tools that rely on thermal shielding the ASR-EHT 
uses 230°C electronics to allow for several days use at elevated temperatures.
ÅThe modular construction of the ASR-53 DHA allows it to be easily converted 
with an ASR-1 electronic module. 

Downhole gain: 54dB

Well Deviation: 0-90°

Temperature: 200°C

Temperature (EHT): 225°C

Pressure: 25,000psi

Surface converter: 24bit

Sample rate: 250us maximum

Frequency response: 10-1600Hz

Control panel: DCP-2

Recording system: GSP-1

Specifications
ASR-53

ASR size amplifier 
board

54dB amplifier

High Temperature D15S 
crimp connector

Modified mil connector

Positronic HEX male dowel O-ring

Compatible with



EHT-19 Downhole Analog Amplifier (DHA-EHT)

Main Features

LEADERS IN BOREHOLE SEISMIC TECHNOLOGY

Functionality

www.avalonsciences.com/downhole-equipment/geochainsales@avalonsciences.com

PRODUCT NAME TITLESurface Panels

Å  Plug-in 225°C EHT analog module for ASR

Å  EHT module specified to 225°C
Å  25,000psi pressure rating
Å  Single or dual
Å  Run with 3 component Omni-directional 15Hz fixed sensor pack
Å  Standard 7 conductor wireline (heptacable)
Å  Gamma or CCL operation
Å  Optimised for both VSP and hydraulic fracture monitoring work
Å  Standard & Extra High Pressure (EHP) compatibility

Å Replacement of the electronic module with an EHT-19 Downhole Amplifier 
enables a single or dual level string to be deployed in very hot wells up to 
225°C.
ÅUnlike conventional EHT tools that rely on thermal shielding the ASR-EHT 
uses 230°C electronics to allow for several days use at elevated temperatures.
ÅThe modular construction of the ASR-53 DHA allows it to be easily converted 
with an ASR-1 electronic module. 

Downhole gain: 54dB

Well Deviation: 0-90°

Temperature: 225°C

Pressure: 25,000psi (in ASR-HP Housing)

Surface converter: 24bit

Sample rate: 250us maximum

Frequency response: 10-1600Hz

Control panel: DCP-2

Recording system: GSP-1

Specifications
EHT-19

ASR size amplifier 
board

54dB amplifier

High Temperature D15S 
crimp connector

Modified mil connector

Positronic HEX male dowel O-ring

Compatible with



UHT-06 Downhole Analog Amplifier (DHA)

Main Features

LEADERS IN BOREHOLE SEISMIC TECHNOLOGY

Functionality

www.avalonsciences.com/downhole-equipment/geochainsales@avalonsciences.com

PRODUCT NAME TITLESurface Panels

Å  Plug-in 240°C UHT analog module for ASR-UHT

ÅRun with 3 component Omni-directional 15Hz UHT  
fixed sensor pack
Å  Standard 7 conductor wireline (heptacable)
Å  Compatible with Gamma or CCL operation 
Å  Optimised for both Extreme Hostile well VSP and 
hydraulic fracture monitoring work
Å  Standard & Extra High Pressure (EHP) compatibility

Å Corresponding downhole amplifier for ASR-UHT Tool for extremely high 
temperature analog operation in wells up to 240°C/464oF.

ÅUnlike conventional EHT tools that rely on thermal shielding the ASR-EHT 
uses 240°C electronics to allow for several days use at elevated temperatures

Downhole gain: 48dB

Electronics Analog

Well Deviation: 0-90°

Temperature: 464oF/240°C

Compatible Tool Body ASR-UHT

Pressure: 25,000psi (in ASR-UHT Housing)/30,000 psi 
in ASR-UHP UHT Housing.

Surface converter: 24bit

Sample rate: 250us maximum

Frequency response: 10-1600Hz

Control panel: DCP-2

Recording system: GSP-1

Specifications
UHT-06 DHA

ASR size amplifier 
board

48dB amplifier

Ultra High Temperature 
Lemo Connection for ASR-
UHP

Modified mil connector

O-ring

Compatible with

UHT



ASR-227 ς Quad Sensor Pack

Main Features

LEADERS IN BOREHOLE SEISMIC TECHNOLOGY

Functionality

ÅIdeal for VSP & Microseismic surveys.
ÅFour geophones per axis.
ÅFits standard and high-ǇǊŜǎǎǳǊŜ !{wΩǎΦ
ÅGreater signal to noise ratio.
ÅModular for quick and easy customisation.

www.avalonsciences.com/downhole-equipment/geochainsales@avalonsciences.com

PRODUCT NAME TITLECOMPATABLE WITH

ASR-1 HP 
& ASR-1 

EHP
& ASR-1 

UHP 

or

ÅIdeal for use with high gain 54dB digitisers.
ÅOverall sensitivity up to 115,564 V/m/s at 48°F (20ÁC)
ÅIdeal for use with standard, HP and EHP Geochain systems.
ÅOperating temperature up to 437ÁF (225ÁC).*

Geochain Geochain EHP

Omni 2400ʍ Geophone Per Element

Optimum Orientation     
Operational Range 

Horizontal 
0°to 180°(Omni)

Natural Frequency (Fn) 
Optimum Orientation              
Operational Range 

15 Hz  +/- 5% 
15 Hz - 5% to +15%

Coil Excursion P-P 
Optimum Orientation           
Operational Range 

>0.120 in, >.306 cm 
>0.022 in, >.051 cm

Spurious  Frequency 250 Hz

Resistance 2400ʍ +/-5% per transducer

Sensitivity
At Optimum Orientation  
At Operational Range 

52 V/m/s +/- 5% * Quad Pack = x4 elements in series = 208 V/m/s) 
52 V/m/s -15% to +5% at 20ÁC Quad Pack = x4 elements in series = 208 V/m/s) 

Open Circuit Damping                           
Optimum orientation             
Operational Range 

0.57  +/-15% 
0.57  -20% to +10% 

Moving Coil Mass 7.6 gr 

Distortion 

Optimum Orientation           
Operational Range 

<0.20%
<0.70%

Storage Temperature                  
Operating Temperature 

-40°F to 212 °F (-40 to +100°C)
-40°F to 400+°F (-40 to +205°C)*

Geophone Dimensions:

Weight                               
Diameter                                 
Height 

49 gr 
2.22 cm 
2.70 cm (3.00 cm Including Terminals) 

*back calculation to correct digitiser gain is applied in acquisition software to provide true sensor amplitude.

Quad vs Dual Overall Sensitivity @ 20oC

Sensor PackElectronics
Damping 
Resistors

Downhole 
Gain*

Sensitivity 
undamped 
V/m/s

Sensitivity 
damped 
V/m/s

Overall 
Sensitivity 
V/m/s*

Gimbal 
Mono

AS272 VSP Mode10.29 Kʍ 44dB 80 60 9490

Dual AS271 47Kʍ 54dB 104 94.4 47200

Quad AS271 47Kʍ 54dB 208 173 86350

Quad
AS272/AS251
VSP Mode

10.29Kʍ 44dB 208 108 17013

Quad
AS272/AS251
uSeismic Mode

48.13Kʍ 56.5dB 208 173 115564



ASR-38 ς Gimbal Sensor Pack

Main Features

LEADERS IN BOREHOLE SEISMIC TECHNOLOGY

Functionality
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PRODUCT NAME TITLECOMPATABLE WITH

ASR-1 HP 
& ASR-1 

EHP
& ASR-1 

UHP 

or

Geochain Geochain EHP

Gimbal 3500ʍ Geophone Per Element

Optimum Orientation     
Operational Range 

Dedicated to either Horizontal/Vertical 
0°to +-45° (Mono)

Natural Frequency (Fn) 
Optimum Orientation              
Operational Range 

10 Hz  +/- 5% 
10 Hz - 5% to +15%

Coil Excursion P-P 
Optimum Orientation           
Operational Range 

>0.2 cm 
>0.5 cm

Spurious  Frequency 250 Hz

Resistance 3500ʍ +/-5% per transducer

Sensitivity
At Optimum Orientation  
At Operational Range 

80 V/m/s +/- 5% 
80 V/m/s -15% to +5% at 20ÁC 

Open Circuit Damping                           
Optimum orientation             
Operational Range 

0.356  +/-15% 
0.356  -20% to +10% 

Moving Coil Mass 9.6 gr 

Distortion 

Optimum Orientation           
Operational Range 

<0.20%
<0.70%

Storage Temperature                  
Operating Temperature 

--30°F to 140 °F (-40 to +60°C)
-22°F to 400+°F (-40 to +205°C)*

Geophone Dimensions:

Weight                               
Diameter                                 
Height 

74 gr 
2.54 cm 
3.2 cm 

*back calculation to correct digitiser gain is applied in acquisition software to provide true sensor amplitude.

Quad vs Dual Overall Sensitivity @ 20oC

Sensor PackElectronics
Damping 
Resistors

Downhole 
Gain*

Sensitivity 
undamped 
V/m/s

Sensitivity 
damped 
V/m/s

Overall 
Sensitivity 
V/m/s*

Gimbal 
Mono

AS272 VSP Mode10.29 Kʍ 44dB 80 60 9490

Dual AS271 47Kʍ 54dB 104 94.4 47200

Quad AS271 47Kʍ 54dB 208 173 86350

Quad
AS272/AS251
VSP Mode

10.29Kʍ 44dB 208 108 17013

Quad
AS272/AS251
uSeismic Mode

48.13Kʍ 56.5dB 208 173 115564

ÅIdeal for Deviated Well VSP.
Å10Hz Geophone.
ÅCƛǘǎ ǎǘŀƴŘŀǊŘ ŀƴŘ ƘƛƎƘ ǇǊŜǎǎǳǊŜ !{wΩǎΦ
ÅSelf orientating 3C Orthogonal Unit
ÅSingle Geophone Per Axis
ÅModular for quick and easy customisation.

ÅIdeal for use with standard gain mode digitisers.
ÅOverall sensitivity up to 663 V/m/s at 48°F (20ÁC)
ÅIdeal for use with standard, HP and EHP Geochain systems.
ÅOperating temperature up to 400ÁF (204ÁC).



QUAD vs GIMBAL - SUMMARY

LEADERS IN BOREHOLE SEISMIC TECHNOLOGY
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PRODUCT NAME TITLECOMPATABLE WITH

ASR-1 HP 
& ASR-1 

EHP
& ASR-1 

UHP 

or

Geochain Geochain EHP

*back calculation to correct digitiser gain is applied in acquisition software to provide true sensor amplitude.

SPECIFICATION GIMBAL QUAD Comments

Date of Sensor Pack Release (for ASR) 2002 2010

No. of Geophone Elements per axis 1 4 Quad wired in series to increase sensitivity.

Max Tool Sensitivity  @20C (44dB VSP Mode) 9,490 V/m/s 17,013 V/m/s Using X Series Electronics AS272

Max Tool Sensitivity  @20C (56.5 dB uSeismic 
Mode)

49,817 V/m/s 115,839 V/m/s Using X Series Electronics  AS272

Resonant Frequency 10 Hz 15Hz

Peak Operating Temp 205oC 225oC

Well Deployment Suitability Deviated 
Wells*

All Wells *Free rotation of Gimbal ς X and Y alignment will be random 
in vertical wells

Can be used with X-Series HSI (digitiser High 
Side Indicator)

No Yes Quad orientations are fixed with digitiser HSI roll and 
inclination sensors. This gives access to true tool roll and 
inclination values. Gimbal elements freely rotate in tool body 
and so cannot make use of digitiser HSI. 

Maintenance Requirement Moderate None (just 
routing checks)

Gimbal bearings need to be checked. Appropriate transport 
locking nuts fixed. Bearing wear over time, not an issue on 
fixed Quad sensors. 

Sensor Element Replacement Build Time 1 Day ½ Day

ASR-28 Gimbal Sensor Pack

ASR-227 Fixed QUAD Sensor Pack



ASR-EHT11 ς Extra High Temp Sensor Pack

Main Features

LEADERS IN BOREHOLE SEISMIC TECHNOLOGY

Functionality

ÅIdeal for hostile well borehole seismic.
Å3 Component geophones. Single, Dual and Quad options. 
ÅPlug-in 225°C EHT Sensor Pack for ASR-EHT 
ÅCƛǘǎ ǎǘŀƴŘŀǊŘΣ ƘƛƎƘ ǇǊŜǎǎǳǊŜ ŀƴŘ 9ȄǘǊŀ IƛƎƘ tǊŜǎǎǳǊŜ !{wΩǎΦ 
ÅRobust for high temperature well deployment
ÅModular for quick and easy customisation. 
ÅOperating temperature up to 437ÁF (225ÁC).

www.avalonsciences.com/downhole-equipment/geochainsales@avalonsciences.com

PRODUCT NAME TITLECOMPATABLE WITH

ASR-1 HP 
& ASR-1 

EHP 
or

ÅReplacement of the sensor module with an EHT-11 Omni Sensor Pack enables a single 
or dual level string to be deployed in very hot wells up to 225°C.
ÅUnlike conventional EHT tools that rely on thermal shielding the ASR-EHT uses 230°C 

electronics to allow for several days use at elevated temperatures.
ÅThe modular construction of the ASR allows this sensor to be easy exchanged for other 

Geochain Sensor packs with minimal effort. 

Geochain Geochain EHP

SM-45 VHT Geophone Per Element

Optimum Orientation     
Operational Range 

Omni tilt
0°to 180°(Omni)

Natural Frequency (Fn) 
Optimum Orientation              
Operational Range 

15 Hz  +/- 5% 
15 Hz - 5% to +10%

Coil Excursion P-P 
Optimum Orientation           
Operational Range 

>0.120 in, >.306 cm 
>0.022 in, >.051 cm

Spurious  Frequency 175 Hz

Resistance 1800ʍ +/-5% per transducer   RtBoFn = 25,750 Hz

Sensitivity
At Optimum 
Orientation  
At Operational Range 

45.5 V/m/s +/- 5% 
52 V/m/s -15% to +5% at 20ÁC

Open Circuit Damping                           
Optimum orientation             
Operational Range 

0.57  +/-15% 
0.57  -20% to +10% 

Moving Coil Mass 7.6 gr +/- 5%

Distortion 

Optimum Orientation           
Operational Range 

<0.20%
<0.90%

Storage Temperature                  
Operating Temperature 

-40°F to 212 °F (-40 to +100°C)
-40°F to 500+°F (-40 to +260°C)

Geophone Dimensions:

Weight                               
Diameter                                 
Height 

53.3 gr 
24.1 mm 
30.0 mm Including Terminals 

ÅNew! 2022 Option for Dual and Quad stacked geophones per 
component, increasing sensitivity whilst minimising thermal 
noise floor. 
ÅOption to use 2021+ Avalon Omni ς 2400 15Hz sensors rated 

to 225C.  



ASR-1 UHT Analog 
Advanced Seismic Receiver

ASR-1 (UHT) Advanced Seismic Receiver 

Main Features

LEADERS IN BOREHOLE SEISMIC TECHNOLOGY

ASR-1 (HP) Satellite Specifications

Length орέ όуупƳƳύ

Diameter оέ όтсƳƳύ ǿƛǘƘƻǳǘ ƴƻŘŜǎ

Weight 41lbs (19kg)

Max locking range & Force мнέ όолрƳƳύ {ǘŀƴŘŀǊŘ ƻǊ ннέ όррфƳƳύ ǿƛǘƘ ŀƴ ŀǊƳ ŜȄǘŜƴŘŜǊΦ оллƭōǎ ŦƻǊŎŜ {ǘŀƴŘŀǊŘ !ǊƳΦ

Temperature 464oF (240oC) Analogue 

Pressure HP - 25,000psi (1750 bar) ς 30,000 psi EHP version available. 

Electronic Modules

Analogue Modules ς UHT-06 Downhole Amplifier 

Sensors

3 Component Fixed ς ASR-UHT39  Sensor Pack (Mono, Dual Quad option).

Well Deviation Control 0o-95o

Panels GSP-1 or 3rd party Recorder

DCP-2 (Analogue Dual Power Supply)

Wireline 7 Conductor Wireline, Connects to ITC-HP/ITC-EHP, Male Coupler/Avalon wireline head. 

Å The ASR-UHT downhole geophone is a development of the tried and tested ASR-1 
tool and provides a unique solution to the high temperature VSP market. Unlike 
conventional HT tools that rely on thermal shielding the ASR-UHT uses 240oC 
electronics to allow for several days use at elevated temperatures. 

Å The tool has a 3C  component omni-directional fixed sensor pack and line 7 can be 
used  to run a separate  (flasked) gamma or CCL tool for depth correlation. 

Å A standard DCP control panel is used to run the tool and recording can be done on 
our GSP system or any analogue recorder.

Å ASR-1 downhole geophone and can be used in wells up to 25,000 psi (1,750 bar) 
ŀƴŘ ƘƻƭŜ ǎƛȊŜǎ ŦǊƻƳ омѷнέ-ннέ όуф ǘƻ ррфƳƳύΦ 

Å This Ultra high temperature ASR variant employs a special lemo connection 
hardwire throughout and so requires a specific corresponding UHT amplifier, tool 
body and sensor pack. 

Functionality

ÅOptimised for the most hostile of borehole seismic VSP & Microseismic surveys.
ÅUltra High Temperature adaption of ASR-1 Geophone with operation up to 240oC
ÅHigh strength motorized locking arm
Åоέ hǳǘǎƛŘŜ 5ƛŀƳŜǘŜǊ ¢ƻƻƭΦ
ÅStandard 7 conductor wireline. Analog Operation up to 2 geophone satellites.
ÅMultiple 3 component sensor options.
Å25,000psi (1700 bar) high pressure rating (30,000 psi EHP available).

www.avalonsciences.com/downhole-equipment/geochainsales@avalonsciences.com

PRODUCT NAME TITLESURFACE PANELS

GSP              DCP

Recorder Analogue 
Panel

+

DOWNHOLE LOCATION

ASR-1 UHT Analog 
Advanced Seismic Receiver

Wireline Head ASR-UHT 
Lower

ITC UHT 
 Inter Tool Cable

UHT-06 Downhole Amplifier

UHT-06 Downhole Amplifier

UHT-39 UHT Sensor Pack

UHT-39 UHT Sensor Pack

UHT-89 Nose Cone

UHT

How is an Analog system different to 
Geochain?
An analogue sonde consists of a tool body 
with motor driven arm, fitted with a DHA and 
Geophone sensor cartridge.  An analogue 
system consists of a maximum of two sondes 
with inter-tool cable, a hepta-core wireline, 
and on the surface a Dual Control Panel 
(DCP), a Geochain System Panel (GSP) and a 
PC running ACQ software.  Where as in a 
digital system the digitisation of the seismic 
signal is done down-hole, in an analogue 
system the digitisation is done on the surface 
by the GSP.  The digitised data is supplied to a 
PC running ACQ software over a USB 
interface.  The ACQ software can be used to 
quality check the data and to save it for later 
processing.

The UHT DHA is the latest in a series of HT 
DHAs, the design aim is for operation from 
Ambient to 240°C.



ÅIdeal for EXTREME hostile well borehole seismic.
Å3 Component geophones. Single, Dual and Quad Option.
ÅPlug-in 240°C UHT Sensor Pack for ASR-UHT 
ÅModular for quick and easy customisation. 
ÅOperating temperature up to 464ÁF (240ÁC).

ASR-UHT39 ς Ultra High Temp Sensor Pack

Main Features

LEADERS IN BOREHOLE SEISMIC TECHNOLOGY

Functionality

www.avalonsciences.com/downhole-equipment/geochainsales@avalonsciences.com

PRODUCT NAME TITLECOMPATABLE WITH

ÅCorresponding sensor module for ASR-UHT Tool for extremely high temperature 
analog operation in wells up to 464°C/240oF.
ÅUnlike conventional HT tools that rely on thermal shielding the ASR-UHT uses 240°C 

electronics to allow for several days use at elevated temperatures.

Analog

PS0-15 Omni 2400 
Geophone

Per Element

Optimum Orientation     
Operational Range 

Omni tilt
0°to 180°(Omni)

Natural Frequency (Fn) 
Optimum Orientation              
Operational Range 

15 Hz  +/- 5% 
15 Hz - 5% to +10%

Coil Excursion P-P 
Optimum Orientation           
Operational Range 

>0.120 in, >.306 cm 
>0.022 in, >.051 cm

Spurious  Frequency 250 Hz

Resistance 1800ʍ +/-5% per transducer   RtBoFn = 25,750 Hz

Sensitivity
At Optimum 
Orientation  
At Operational Range 

45.5 V/m/s +/- 5% 
52 V/m/s -15% to +5% at 20ÁC

Open Circuit Damping                           
Optimum orientation             
Operational Range 

0.57  +/-15% 
0.57  -20% to +10% 

Moving Coil Mass 7.6 gr +/- 5%

Distortion @ 15Hz Driving Veloity 1.8 cm/sec P-P

Optimum Orientation           
Operational Range 

<0.20%
<0.70%

Storage Temperature                  
Operating Temperature 

-40°F to 212 °F (-40 to +100°C)
-40°F to 464+°F (-40 to +240°C)

Geophone Dimensions:

Weight                               
Diameter                                 
Height 

49 gr 
22.2 mm 
26.8 mm Including Terminals 

UHT

UHT



GEOCHAIN SLIM



GeochainSlimTM ς Slim Well Seismic

Main Features

LEADERS IN BOREHOLE SEISMIC TECHNOLOGY

Å The GeochainSlimTM is the next development of the field proven VSP and 
hydraulic fracture monitoring Geochain System. This system has been designed 
for use in open and cased holes with all locking arms opening simultaneously to 
reduce survey time. A max bandwidth of 1600Hz, very low electronic noise levels 
and slim size make the system ideal for hydraulic fracture surveys.

Å The established extra high sensitivity Quad geophone sensor pack is now 
available as a standard configuration. The system also benefits from the new 
gapless recording functionality which is ideal for the continuous requirements of 
passive monitoring.

Functionality

Å Ideal for VSP & Microseismic surveys.
Å Up to 62 satellites.
Å {ƭƛƳ м ммκмсέ όпоƳƳύ hǳǘǎƛŘŜ 5ƛŀƳŜǘŜǊ ¢ƻƻƭΦ
Å Unique Active Cooling System for continuous operation at 

385°F (195oC) .
Å 20,000psi (1400 bar) pressure rating.
Å Standard 7 conductor wireline with GO7 connection.
Å Real time data transmission.
Å Extra sensitive QUAD 3 component sensor.
Å 24-bit delta sigma convertors.
Å ¦Ǉ ǘƻ ҔсллΩ όнллƳύ ōŜǘǿŜŜƴ ǎŀǘŜƭƭƛǘŜǎΦ
Å Operates with all standard ASL surface panels.
Å Gapless recording for passive monitoring surveys.
Å Tractor deployment capability.

www.avalonsciences.com/downhole-equipment/geochainslimsales@avalonsciences.com

GSR-1 Satellite Specifications

Length ппέ όмморƳƳύ

Diameter м ммκмсέ όпоƳƳύ

Weight 19.5lbs (8.85kg)

Max locking range тέ όмтуƳƳύ {ǘŀƴŘŀǊŘ ƻǊ моέ όоолƳƳύ ǿƛǘƘ ƭƻƴƎ ŀǊƳ

Max locking force 300 lbs (Standard Arm)

Temperature 400oF (204oC) Analogue / 385°F (195oC) Digital

Pressure 20,000psi (1400 bar)

Sensors 3 Component Fixed ς SMC 2400 15Hz Omni- Quad/Dual

Well Deviation 0o-95o

Control Panels GPP or GMP & GSP-1 (Digital)

DCP-2 & GSP-1 (Analogue)

PRODUCT NAME TITLESURFACE PANELS

GSP        GPP/GMP    DCP

Digital 
Panel 

Recorder
Analogue 

Panel

+ or

Downhole Specifications  

Max. No. of Satellites 62

Telemetry Sample interval Bandwidth Hz D{wΩǎ ό5C¦ύ 

 1/4ms 1600 8 (15) 

 1/2ms 800 16 (30) 

 1ms 400 32 (60) 

 1.5ms 266 48 (80) 

Dynamic Range >112dB @ 0dB pre-gain (minimum)

A/D convertor 24 bit Delta-Sigma

Distortion <0.02%

DC offset Self-calibrating

Wireline 7 Conductor Heptacable 

Surface Specifications  

Recording panel GPP and GSP-1 (Digital) DCP-2 and GSP-1 (Analogue)

Software ACQ Acquisition Suite & Copy of VSProwess© Processing Software

Cable equalisation Fully automatic using internal DSP chip

Airgun firing pulse 60 V, 30ms

Test system Fully automatic with comprehensive report generation

PC Interface USB

Power Requirements 100/230 V AC, 47-63 Hz universal input, 30 watts

Operating Temp 32-104°F (0-40°C) 

Enclosure {ǘŀƴŘŀǊŘ мфέ ǊŀŎƪ ƳƻǳƴǘƛƴƎ



GeochainSlimTM ς Slim Well Seismic

LEADERS IN BOREHOLE SEISMIC TECHNOLOGY
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PRODUCT NAME TITLESURFACE PANELS

GSP         GPP/GMP               RSS

Power 
Panel

Recorder
Remote Source 

Controller

+ optional

STAS 
Slim Telemetry 
Adapter Section

Optional - STCU
Slim Tension 

Compression Unit

Optional ς GRT
Gamma Ray Tool

Optional ς SDFU
Slim Data 

Formatting Unit

GSR-106
12-7 way cross 

over

GSR
Geochain Slim 

Receiver

ITC-4
Slim Intertool Connector (custom 

length and rigid option).

GSR
Geochain Slim 

Receiver

VRS
Voltage Regulator 

Sonde

ITC-4

ITC-4

Surface Panels

DOWNHOLE STRING ASSEMBLY

UP HOLE

UP HOLE

Nose Cone with 
motion sensor

W
ire

lin
e



ÅLow noise, High gain Geochain Slim digitizer module.
ÅIncreased operating temperature 385°F (195°C)
ÅDoubles existing Geochain system data rate, allowing 60 tools at 

1ms sample rate*
ÅEnables continuous recording for microseismic monitoring*
ÅNew flasking, hermetic seal employment and upgraded active 

cooling.
ÅUpgraded high temperature power supply.
ÅUpgraded electronics
ÅIntegrated High Side Indicator
ÅSelectable Damping and Gain

!{нрм Ψ·-{ŜǊƛŜǎΩ {ƭƛƳ 5ƛƎƛǘƛȊŜǊ

Main Features

LEADERS IN BOREHOLE SEISMIC TECHNOLOGY

Functionality
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PRODUCT NAME TITLECOMPATABLE WITH

ÅThe X-series digitizer upgrade for the Geochain Slim system, provides higher 
operating temperatures and higher telemetry rates, allowing continuous 
monitoring in the most hostile well conditions.
ÅThis is the next development of the industry acclaimed AS251 low noise 

high gain digital module, which now introduces upgraded active cooling 
technology and thermal insulation components for increased robustness in 
addition to facilitating new operational functionality of your Geochain Slim 
string.
ÅCompatible with Geochain Slim systems.
ÅCŀŎƛƭƛǘŀǘŜǎ ΨaƛȄ ϧ aŀǘŎƘΩ ŎƻƳǇŀǘƛōƛƭƛǘȅ ǿƛǘƘ DŜƻŎƘŀƛƴ ŀƴŘ DŜƻŎƘŀƛƴ 9It 

tools in  the same string.

Geochain Slim Digital

Upgraded Thermo-
Electric Cooler with 

optimised heat 
exchange efficiency 

giving 195°C External 
rating 

260°C, 100 psi 
(internal) Hermetic 

Connector

New Seismic Boards 
for improved data 

rates*

NEW 200°C 
Rated Power 

Supply

High Side 
Indicator

*Used in conjunction with X-STAS and SDFU unit.

Downhole 
Specifications 

AS251 

X Generation 

Max. No. of 
Satellites 

62

Telemetry Sample interval Bandwidth Hz D{wΩǎ D{wΩǎ ǿƛǘƘ 5C¦ 

 1/4ms 1600 8 15

 1/2ms 800 16 30

 1ms 400 32 60

1.5ms 266 48 62

Dynamic Range >112dB @ 0dB pre-gain (minimum)

A/D convertor 24 bit Delta-Sigma

Downhole Gain 42-54dB 

Distortion <0.02%

DC offset Self-calibrating

Max data rate 4 Mbit/second  

Min. data rate 256kbit/second

Temperature  385°F (195°C)



S-XTAS ς Slim Telemetry Adaptor Section

Main Features

LEADERS IN BOREHOLE SEISMIC TECHNOLOGY

Å The STAS serves to interface the Geochain tool-string to the main wireline cable. 
System power from the surface is distributed equally over six wireline conductors. 
Transformers in the STAS separate this power from the downlink and uplink data 
signals. 

Å The STAS receives the data from the Geochain tool-string and re-transmits this to 
the surface, in a coded and modulated form. 

Å The STAS also receives synchronisation and command information from the 
surface and relays this down to all ASRs in the tool-string. 

Å The STAS may be connected directly to the top ASR using a special coupler, but is 
often separated by a short ITC to avoid any possible degradation of the seismic 
response of the GSR.

Functionality

ÅInterfaces digital GeochainSlim string to wireline cable.
ÅEqual wireline power distribution.
ÅSeparates downlink power and uplink telemetry.
ÅCompatible with latest Slim DFU module for gapless Microseismic 

recording and increased tool operation at 250us sample rate.
ÅUnique Active Cooling System for continuous operation at 385°F (195oC)
Å20,000psi (1700 bar) pressure rating.

www.avalonsciences.com/downhole-equipment/geochainslimsales@avalonsciences.com

PRODUCT NAME TITLESURFACE PANELS

GSP             GPP 

Digital 
Panel 

Recorder

+

DOWNHOLE LOCATION

STAS Slim Telemetry Adapter 
Section

DOWNHOLE 
LOCATION

Optional Gamma 
Ray/Tension Sub/DFU.

GSR Receiver Tools Below

GEOCHAIN SLIM ONLY

Slim Cable Head/3rd party 
x-over

STAS Specifications AS261 GSR-330

Length ооΦтέ όуртƳƳύ  

Diameter м ммκмсέ όпоƳƳύ

Weight 12.4 lb (5.7kg) 

Temperature 385°F (195oC) *Digital Only 

Pressure 20,000psi (1400 bar)  

Panels GPP or GMP & GSP-1 (Digital)

 

DFU Compatible* 
Yes ς Firmware upgrade required to all previous 2015 TAS-2/STAS 
Units 

Wireline 7 Conductor Heptacable 



SDFU ς Slim Data Formatting Unit

Main Features

LEADERS IN BOREHOLE SEISMIC TECHNOLOGY

Å The DFU is a downhole sonde that allows the user gapless operation 
when  used with an X Generation STAS.

Å It is located in-between the X-STAS and the digitisers. 

Å The DFU contains memory that stores digitiser data whilst the STAS has 
stopped, enabling the data to be continuous without gaps.

Functionality

ÅEnables Gapless Microseismic Operation of GeochainSlim system
ÅFacilitates Discrete Buffering & Formatted Gapless Recording to increase 

the number of tools a for a given sample rate*
ÅUnique Active Cooling System for continuous operation at 195oC
Å20,000psi (1400 bar) pressure rating.

*When used in conjunction with x-series AS251 Digitisers

www.avalonsciences.com/downhole-equipment/geochainslimsales@avalonsciences.com

+

X- Generation STAS Slim 
Telemetry Adapter 

Section

GSR ITC Cable

SDFU Slim Data 
Formatting Unit

PRODUCT NAME TITLECompatibility requirements

To perform gapless recording you will need:
1. SDFU (AS-262),

 2. SX-TAS (AS-261),
3. GSP with a USB 2B card.

4. ACQ Software v.3.X+

Recommended:
4. Networked storage system  in place (NAS).

5. Geochain Monitor Panel (GMP)

SDFU Specifications  
Length ооΦтέ όуртƳƳύ  

Diameter м ммκмсέ όпоƳƳύ

Weight 12.4 lb (5.7kg) 

Temperature 195oC (Digital Only)  

Pressure 20,000psi (1400 bar)  

Panels GMP or GPP & GSP-1 (Digital)

Wireline 7 Conductor Heptacable 

DOWNHOLE LOCATION

GSR-106 
Cross-Over



SVRS ς Voltage Regulator Section

Main Features

LEADERS IN BOREHOLE SEISMIC TECHNOLOGY

Å The Slim VRS (Voltage Regulator Section) is located at the bottom end of the 
GeochainTM digital receiver array and serves the dual-purpose as a voltage 
regulator to establish the 110 volt ASR arm operating motor power voltage. 
The second function is to act as a sinker weight and is equipped with a 
motion sensor assisting with the lowering of AST tools down the borehole.

Å A portion of the current through the SVRS is diverted to operate the ASR arm 
control motors. The GeochainTM software is able to resolve any current 
demands required by the GSR arm motors by automatically suspending one 
or more motors until more current is available.

Functionality

ÅVoltage Regulation. 
ÅSinker Bar.
ÅMotion Sensor.
ÅStandard 7 conductor wireline.
Å9ȄǘǊŀ {ƭƛƳ м ммκмсέ ŎƻƳǇŀǘƛōƭŜ ǿƛǘƘ DŜƻŎƘŀƛƴ{ƭƛƳTM digital system.
ÅHigh Temperature 385°F (195oC).

www.avalonsciences.com/downhole-equipment/geochainslimsales@avalonsciences.com

PRODUCT NAME TITLESURFACE PANELS

GSP          GPP/GMP 

Power 
Panel 

Recorder

+

DOWNHOLE LOCATION

SVRS Voltage
Regulator Section

GSR-1 Advanced Seismic 
Receiver

GEOCHAIN SLIM
 ONLY

Nose Cone 
& Motion Sensor

(SINK-1 can be added)

ITC-4 Slim 
Intertool Cable

SVRS Specifications  

Length ппΦсέ όмоолƳƳύ 

Diameter м ммκмсέ όпоƳƳύ

Weight 21.6lb (10.5 kg) 

Temperature 385°F (195oC) *Digital Only 

Pressure 20,000psi (1,400 bar) HP version 

Panels GPP & GSP-1 (Digital)

 GMP

aŀȄ ƴǳƳōŜǊ ƻŦ !{wΩǎ 62

Wireline 7 Conductor Heptacable 



Geochain Slim Quad Sensor Pack

Main Features

Functionality

PRODUCT NAME TITLECOPATABLE WITH

Omni 2400ʍ Geophone

Optimum Orientation     
Operational Range 

Horizontal 
0°to 180°(Omni)

Natural Frequency (Fn) 
Optimum Orientation              
Operational Range 

15 Hz  +/- 5% 
15 Hz - 5% to +15%

Coil Excursion P-P 
Optimum Orientation           
Operational Range 

>0.120 in, >.306 cm 
>0.022 in, >.051 cm

Spurious  Frequency 250 Hz

Resistance 2400ʍ +/-5% per transducer

Sensitivity
At Optimum Orientation  
At Operational Range 

52 V/m/s +/- 5% Per Element
52 V/m/s -15% to +5% at 20ÁC

Open Circuit Damping                           
Optimum orientation             
Operational Range 

0.57  +/-15% 
0.57  -20% to +10% 

Moving Coil Mass 7.6 gr +/- 5%

Distortion 

Optimum Orientation           
Operational Range 

<0.20%
<0.70%

Storage Temperature                  
Operating Temperature 

-40°F to 212 °F (-40 to +100°C)
-40°F to 392+°F (-40 to +200+°C)

Geophone Dimensions:

Weight                               
Diameter                                 
Height 

49 gr 
2.22 cm 
2.70 cm (3.00 cm Including Terminals) 

ÅIdeal for use with high gain X-Series digitizers.
ÅSensitivities up to 116359 V/m/s at 48°F (20ÁC).
ÅIdeal for use with standard, HP and EHP Geochain systems.
ÅOperating temperature up to 400ÁF (204ÁC).

ÅIdeal for VSP & Microseismic surveys.
ÅFour geophones per axis.
ÅFits GSR Tools.
ÅGreater signal to noise ratio.
ÅModular for quick and easy customisation.

*back calculation to correct digitiser gain is applied in acquisition software to provide true sensor amplitude.

Quad vs Dual Overall Sensitivity @ 20oC

Sensor PackElectronics
Damping 
Resistors

Downhole 
Gain*

Sensitivity 
undamped 
V/m/s

Sensitivity 
damped 
V/m/s

Overall 
Sensitivity 
V/m/s*

Dual AS271 47Kʍ 54dB 104 94.4 47200

Quad AS271 47Kʍ 54dB 208 173 86350

Quad
AS272/50/51
VSP Mode

10.29Kʍ 44dB 208 108 17013

Quad
AS272/50/51
uSeismic Mode

48.13Kʍ 56.5dB 208 173 115564

www.avalonsciences.com/downhole-equipment/geochainsales@avalonsciences.com



Analog GSR (Formally ESR)

Main Features

LEADERS IN BOREHOLE SEISMIC TECHNOLOGY

Functionality

www.avalonsciences.com/downhole-equipmentsales@avalonsciences.com

PRODUCT NAME TITLE

Å  200°C SLIM Analog Borehole Seismic Receiver 
Å  20,000 psi pressure rating
Å  Single or dual
Å  Run with 3 component Omni-directional 15Hz fixed sensor pack
Å  Mortised or passive time delay clamp arm options*
Å  Standard 7 conductor wireline (heptacable)
Å  Compatible with Analog Gamma or CCL operation + sinker bar(s) 
Å Can be used with Avalon GSP or 3rd party analog recorders
Å  Optimised for both VSP and hydraulic fracture monitoring work

Å  GO-7 Uphole Connection  

Å The GSR Analog provides a ruggedised yet low-cost borehole seismic 
tool. Very quick and easy to use with minimal maintenance, this system 
has been designed for use in open and cased holes.

Å A max bandwidth of 1600Hz**, very low electronic noise levels and slim 
size make the system ideal for long term passive monitoring surveys or 
slim well check shot VSP. 

Å The established extra high sensitivity dual geophone (ZXY) sensor pack is 
now available as a standard configuration. 

Å The system also benefits from the new gapless recording functionality 
which is ideal for the continuous requirements of passive monitoring.

Å The tool can be provided wither with standard GSR style  motorised 
clamp arm, or for long term/semi-permanent operations can make use 
of our new patented passive delayed clamp arm (tool still retrievable) or 
even come with no arm for cemented-in permanent operation.

Å Up to 2 tools can be run in a string on 7C wireline along with an analogue 
gamma tool.  

Å The downhole amplifier and geophones allow operation in very hot wells 
up to 200oC.

GSR style GO-7 
connection

54dB 200oC 
amplifier

Dual 3C 15Hz 
Geophones (200oC)

one-shot time delay 
clamp arm

Surface Panels

*or sealed barrel no arm option for cemented operations
** If using ASL recorder with 250us sample interval

Compatible with 
ITC-4 Interconnects 
(2 tools max + 
Gamma & Sinkers)

GSR-1 Analogue Satellite 
Specifications

Length ппέ όмморƳƳύ

Diameter
м ммκмсέ όпоƳƳύ bƻ !ǊƳΦ  
оέ όмлнƳƳύ ƛŦ ǳǎƛƴƎ ƻƴŜ ǎƘƻǘ ŘŜƭŀȅŜŘ ŎƭŀƳǇ ŀǊƳ όоέ ŎƻƭƭŀǊ h5ύΦ 

Weight 19.5lbs (8.85kg)  or 10Kg with delayed clamp arm

Max locking range
Motor Arm - тέ όмтуƳƳύ {ǘŀƴŘŀǊŘ ƻǊ моέ όоолƳƳύ ǿƛǘƘ ƭƻƴƎ ŀǊƳ
For One shot delayed clamp arm ς client to specify well ID. Min well ID for 
ŎƭŀƳǇƛƴƎ пΦрέ

Max locking force 300 lbs (Standard Arm)

Temperature 490oF (200oC) Analogue

Pressure 20,000psi (1400 bar)

Sensors 3 Component Fixed ς SMC 2400 15Hz Omni - Single/Dual

Well Deviation 0o-95o

Control Panels DCP-2

GSP-1 /GSP-2 (Optional) or 3rd Party Recorder

Electronics 54dB Downhole Amplifier

Motorised arm 
clamp option





GEOCHAIN Extra High Pressure



Geochain EHP ς  High Pressure

Main Features

LEADERS IN BOREHOLE SEISMIC TECHNOLOGY

PRODUCT NAME TITLESURFACE PANELS

GSP        GPP/GMP    DCP

Digital 
Panel 

Recorder
Analogue 

Panel

Å Geochain EHP is one of the latest advances of the GeochainTM VSP 
digital seismic system, for maximum logging and recording efficiency 
within the most hostile of high pressure  well environments.

Å The Geochain EHP system is fully compatible with all standard 
GeochainTM electronics and sensor modules in addition to all standard 
surface control panels.

Functionality

Å Ideal for VSP & Microseismic surveys in the most hostile wells.
Å Up to 32 satellites.
Å 30,000psi (2100 Bar) pressure rating.
Å Compatible with all legacy and new X-series Geochain modules.
Å 3-C Sensor Options
Å Standard 7 conductor wireline.
Å Real time data transmission.
Å 24-bit delta sigma converters.
Å Unique Active Cooling System for continuous operation at 392°F 

(200oC).
Å ¦Ǉ ǘƻ сллΩ όнллƳύ ōŜǘǿŜŜƴ ǎŀǘŜƭƭƛǘŜǎΦ
Å Gapless recording for passive monitoring surveys.
Å Quick and easy conversion from Analogue to Digital operation.
Å Tractor Deployment.

sales@avalonsciences.com

+ or

Å FEA analysis and redesign of the 
25,000 psi ASR-HP body work, 
connectors and seals, to deliver 
improved pressure specification to 
30,000 psi ASR-EHP performance.

ÅоΦнрέ όунΦрƳƳύ 9ȄǘŜǊƴŀƭ 5ƛŀƳŜǘŜǊ

Å Proven in state of the art high pressure 
test chambers. 



Geochain EHP ς Extra High Pressure

Main Features

LEADERS IN BOREHOLE SEISMIC TECHNOLOGY

PRODUCT NAME TITLESURFACE PANELS

GSP        GPP/GMP    DCP

Digital 
Panel 

Recorder
Analogue 

Panel

Å Geochain EHP is one of the latest evolutionary branches of the 
established GeochainTM VSP digital seismic system, operating with up 
to 62 satellites for maximum logging and recording efficiency within 
the most hostile of high pressure environments.

Å The Geochain EHP system is fully compatible with all standard 
GeochainTM electronics and sensor modules in addition to all standard 
surface control panels.

Functionality

Å Ideal for VSP & Microseismic surveys in the most hostile wells.
Å Up to 62 satellites.
Å 30,000psi (2100 bar) pressure rating.
Å оΦнрέ όунΦрƳƳύ hǳǘǎƛŘŜ 5ƛŀƳŜǘŜǊ ¢ƻƻƭΦ
Å Standard 7 conductor wireline.
Å Real time data transmission.
Å Multiple 3 component sensor options.
Å 24-bit delta sigma converters.
Å Unique Active Cooling System for continuous operation at 385°F 

(195oC).
Å ¦Ǉ ǘƻ сллΩ όнллƳύ ōŜǘǿŜŜƴ ǎŀǘŜƭƭƛǘŜǎΦ
Å Gapless recording for passive monitoring surveys.
Å Quick and easy conversion from Analogue to Digital operation.
Å Tractor Deployment.

www.avalonsciences.com/downhole-equipment/geochainehpsales@avalonsciences.com

ASR-1 (EHP) Satellite 
Specifications

Length орέ όуупƳƳύ

Diameter оΦнрέ όунΦрƳƳύ ǿƛǘƘƻǳǘ ƴƻŘŜǎ

Weight 44 lbs (19.8kg)

Max locking range мнέ όолрƳƳύ {ǘŀƴŘŀǊŘ ƻǊ ннέ όррфƳƳύ ǿƛǘƘ ŀƴ ŀǊƳ ŜȄǘŜƴŘŜǊ

Max locking force 300 lbs (Standard Arm)

Temperature 400oF (204oC) Analogue / 385°F (195oC) Digital

Pressure 30,000psi (2100 bar)

Sensors 3 Component Gimbal ς Sensor SM-4 HT 10Hz

3 Component Fixed ς SMC 2400 15Hz Omni- Dual/Quad

Well Deviation Control 0o-95o

Panels GPP & GSP-1 (Digital)

DCP-2 & GSP-1 (Analogue)

GMP

+ or

Downhole 
Specifications 

 

Max. No. of 
Satellites 

62

X-TAS Telemetry Sample interval Bandwidth Hz !{wΩǎ !{wΩǎ ǿƛǘƘ 5C¦ 

 1/4ms 1600 8 15

 1/2ms 800 16 30

 1ms 400 32 60

 1.5ms 266 48

2ms 200 62

Dynamic Range >112dB @ 0dB pre-gain (minimum)

A/D convertor 24 bit Delta-Sigma

Downhole Gain 42-54dB 

Distortion <0.02%

DC offset Self-calibrating

Max data rate 4 Mbit/second  

Min. data rate 256kbit/second

Wireline 7 Conductor (Heptacable)

Surface Specifications  

Recording panel GPP or GMP & GSP-1 (Digital)  DCP-2 and GSP-1 (Analogue)

Software ASL Acquisition Suite and VSProwess© Processing Software

Cable equalisation Fully automatic using internal DSP chip

Airgun firing pulse 60 V, 30ms

Test system Fully automatic with comprehensive report generation

PC Interface USB

Power Requirements 100/230 V AC, 47-63 Hz universal input, 30 watts

Operating Temp 32-104°F (0-40°C) 

Enclosure {ǘŀƴŘŀǊŘ мфέ ǊŀŎƪ ƳƻǳƴǘƛƴƎ



TAS EHP ς Telemetry Adaptor Section

Main Features

LEADERS IN BOREHOLE SEISMIC TECHNOLOGY

Å The TAS serves to interface the Geochain tool-string to the main wireline cable. 
System power from the surface is distributed equally over six wireline conductors. 
Transformers in the TAS separate this power from the downlink and uplink data 
signals. 

Å The TAS receives the data from the Geochain tool-string and re-transmits this to 
the surface, in a coded and modulated form. 

Å The TAS also receives synchronisation and command information from the surface 
and relays this down to all ASRs in the tool-string. 

Å The TAS may be connected directly to the top ASR using a special coupler, but is 
often separated by a short ITC to avoid any possible degradation of the seismic 
response of the ASR.

Functionality

ÅInterfaces digital Geochain string to wireline cable.
ÅEqual wireline power distribution.
ÅSeparates downlink commands and power from uplink telemetry.
ÅCompatible with latest DFU module for gapless Microseismic recording
ÅUnique Active Cooling System for continuous operation at 385°F (195oC).
Å30,000psi (2100 bar) pressure rating (TAS-2 EHP).

www.avalonsciences.com/downhole-equipment/geochainEHPsales@avalonsciences.com

PRODUCT NAME TITLESURFACE PANELS

GSP             GPP 

Digital 
Panel 

Recorder

+

DOWNHOLE LOCATION

TAS EHP Telemetry Adapter 
Section

DOWNHOLE 
LOCATION

ASR-1 EHP Advanced Seismic 
Receiver

GEOCHAIN EHP
 ONLY

TAS (EHP) Specifications AS-283 (X-Generation) 

Length муΦтέ όптрƳƳύ 

Diameter оΦнрέ όунΦрƳƳύ

Weight 27.6lb (12.5kg) 

Temperature 385°F (195oC) *Digital Only 

Pressure 30,000psi (2100 bar) EHP version 

Max Telemetry Data Rate 4Mbit/second 

Min Telemetry Data Rate 256kbit/second (Microseismic Mode)

Configuration  Board  4/6 wire telemetry options. 

Panels GPP or GMP & GSP-1 

 

DFU Compatible* Yes ς Firmware upgrade required to all previous 2015 TAS-2 

Wireline 7 Conductor Heptacable 



VRS EHP ς Voltage Regulator Section

Main Features

LEADERS IN BOREHOLE SEISMIC TECHNOLOGY

Å The VRS Extra High Pressure (Voltage Regulator Section) is located at the 
bottom end of the GeochainTM digital receiver array and serves the dual-
purpose as a voltage regulator to establish the 110 volt ASR arm operating 
motor voltage. The second function is to act as a sinker weight and is 
equipped with a motion sensor assisting with the lowering of AST tools down 
the borehole.

Å A portion of the current through the VRS is diverted to operate the ASR arm 
control motors. The GeochainTM software is able to resolve any current 
demands required by the ASR arm motors by automatically suspending one 
or more motors until more current is available.

Functionality

ÅVoltage Regulation. 
ÅSinker Bar.
ÅMotion Sensor.
ÅStandard 7 conductor wireline.
ÅEXTRA High Pressure 30,000 psi (2100 bar).
ÅHigh Temperature.
ÅAll new VRS design, eliminating 9 seals .

www.avalonsciences.com/downhole-equipment/geochainehpsales@avalonsciences.com

PRODUCT NAME TITLESURFACE PANELS

GSP        GPP/GMP 

Digital 
Panel 

Recorder

+

VRS EHP 
Voltage Regulator Section

VRS (EHP) Specifications  

Length рлέ όмнтлƳƳύ ǿƛǘƘ ƴƻǎŜ ŎƻƴŜ 

Diameter оΦнрέ όунΦрƳƳύ

Weight 130lbs (46.5 kg) with nose cone 

Temperature 385oF (195oC) (Digital Only)  

Pressure 30,000psi (2100 bar) EHP version 

Panels GPP or GMP & GSP-1 (Digital)

 

aŀȄ ƴǳƳōŜǊ ƻŦ !{wΩǎ 62

Wireline 7 Conductor Heptacable 



DFU EHP ς Data Formatting Unit

Main Features

LEADERS IN BOREHOLE SEISMIC TECHNOLOGY

Å The DFU is a downhole sonde that allows the user gapless operation 
when used with an X Generation TAS (Telemetry Adapter Section).

Å It is located in between the X-TAS and the digitisers. 

Å The DFU contains memory that stores digitiser data whilst the TAS has 
stopped, enabling the data to be continuous without gaps.

Functionality

www.avalonsciences.com/downhole-equipment/geochainsales@avalonsciences.com

PRODUCT NAME TITLECompatibility requirements

To perform gapless recording you will need:
1. DFU (AS-262),

 2. X-TAS (AS-261),
3. GSP with a LRX 2B card.

4. ACQ Software v.3.X+

Recommended:
4. Networked storage system  in place (NAS).

5. Geochain Monitor Panel (GMP)

X- Generation TAS  
Telemetry Adapter 

Section

DOWNHOLE 
LOCATION

Optional Gamma Tool

Optional TCU

DFU 
Data Formatting Unit

ÅEnables Gapless Microseismic Operation of Geochain system.
ÅCompatible with all Geochain digitiser modules 
ÅDoubles the number of tools available for a given sample rate when 

running microseismic mode.
ÅUnique Active Cooling System for continuous operation at 195oC
Å30,000psi (2000 bar) pressure rating.

DFU Specifications  

Length фΦтрέ όнрл ƳƳύ  CǊƻƳ a-Rotating nut to Female end. 

Diameter оΦнрέ όунΦрƳƳύ

Weight 10.5 lb (4.8kg) 

Temperature 195oC (Digital Only)  

Pressure 30,000psi (2000 bar)  

Panels GMP or GPP & GSP-1 (Digital)

 

Wireline 7 Conductor Heptacable 



Geochain Inter-Tool Cable EHP 

LEADERS IN BOREHOLE SEISMIC TECHNOLOGY

sales@avalonsciences.com

PRODUCT NAME TITLECompatible with

www.avalonsciences.com/downhole/equipment/ancillaries/

Å The ITC modular connecting system allows the deployment of multiple Geochain EHP tools in 
a deviated or vertical well.

Å The cable is flexible such that the Geochain EHP tools can be deployed into a deviated well.
Å Weaklinks screws are located on the lower head of the ITC. In the event of a stuck string, the 

weak links can be pulled such that the system can be easily fished.

Functionality

Main Features

ÅStandard 7 conductor wireline
Å¦Ǉ ǘƻ сллΩ όнллƳύ ǘƻƻƭ ǎŜǇŀǊŀǘƛƻƴ
Å30,000psi (2100 bar) pressure rating
ÅMax weak link setting 15,492 lbs

Geochain EHP

Weak link 
screws

Weak 
Link 

Screw 
Size 

Diameter 
(mm) 

Load (kN) Load (lbf) 
Load Capacity 
of cable head 

lbs (kN)

Weak 
Link 

Screw 
Size 

Diameter 
(mm) 

Load (kN) Load (lbf) 
Load Capacity 
of cable head 

lbs (kN)

A 3.5 6.8 1,531 6124 (27) L 4.6 12 2,695 10780 (48)

B 3.6 7.2 1,629 6516 (29) M 4.7 12.8 2,883 11532 (51)

C 3.7 7.8 1,754 7016 (31) N 4.8 12.9 2,899 11596 (52)

D 3.8 8.1 1,831 7324 (32) O 4.9 13.4 3,010 12040 (54)

E 3.9 8.3 1,883 7532 (33) P 5 13.9 3,119 12476 (56)

F 4 8.9 2,003 8012 (36) R 5.1 14.6 3,288 13152 (58)

G 4.1 9.3 2,084 8336 (37) S 5.2 15.6 3,506 14024 (62)

H 4.2 9.9 2,229 8916 (40 T 5.3 15.8 3,546 14184 (63)

I 4.3 10.3 2,311 9244 (41) U 5.4 16.1 3,637 14548 (64)

J 4.4 10.7 2,405 9620 (43) V 5.5 16.7 3,756 15024 (67)

K 4.5 11.7 2,620 10480 (47) W 5.6 17.2 3,873 15492 (69)

Specifications ITC-EHP 

Separation Length Up to 600ft (200m) per section 

Cable Head Diameter оΦнрέ όуоƳƳύ 

Temperature 400°F (205°C) 

Pressure 30,000 psi (2100 bar) 

Cable Specifications 

Cable Type  Slammer 

Cable Weight 392lbs/kft (583kg/km)  

Outer Diameter лΦптрέ όмнΦлпƳƳύ 

Breaking Strength 24,500 lbf (109kN)  

Weak Link Specifications 

Weak Link Screw size A to W 

Load Up to 17.228 N (3,873lbf) 



GEOCHAIN ULTRA HIGH PRESSURE

UHP



Geochain UHP ς Ultra High Pressure

Main Features

LEADERS IN BOREHOLE SEISMIC TECHNOLOGY

PRODUCT NAME TITLESURFACE PANELS

GSP        GPP/GMP    DCP

Digital 
Panel 

Recorder
Analogue 

Panel

Å Geochain UHP is one of the latest advances of the GeochainTM VSP 
digital seismic system, for maximum logging and recording efficiency 
within the most hostile of high pressure  well environments.

Å The Geochain UHP system is fully compatible with all standard 
GeochainTM electronics and sensor modules in addition to all standard 
surface control panels.

Functionality

Å Ideal for VSP & Microseismic surveys in the most hostile wells.
Å Up to 32 satellites.
Å 35,000psi (2400 Bar) pressure rating.
Å Compatible with all legacy and new X-series Geochain modules.
Å 3-C Sensor Options
Å Standard 7 conductor wireline.
Å Real time data transmission.
Å 24-bit delta sigma converters.
Å Unique Active Cooling System for continuous operation at 392°F 

(200oC).
Å ¦Ǉ ǘƻ сллΩ όнллƳύ ōŜǘǿŜŜƴ ǎŀǘŜƭƭƛǘŜǎΦ
Å Gapless recording for passive monitoring surveys.
Å Quick and easy conversion from Analogue to Digital operation.
Å Tractor Deployment.

sales@avalonsciences.com

+ or

Å FEA analysis and redesign of the 
30,000 psi ASR-EHP body work, 
connectors and seals, to deliver 
improved pressure specification to 
35,000 psi ASR-UHP performance.

ÅоΦнрέ όунΦрƳƳύ 9ȄǘŜǊƴŀƭ 5ƛŀƳŜǘŜǊ

Å Proven in state of the art high pressure 
test chambers. 



Geochain UHP ς Ultra High Pressure

Main Features

LEADERS IN BOREHOLE SEISMIC TECHNOLOGY

PRODUCT NAME TITLESURFACE PANELS

GSP        GPP/GMP    DCP

Digital 
Panel 

Recorder
Analogue 

Panel

Å Geochain UHP is one of the latest advances of the GeochainTM VSP 
digital seismic system, for maximum logging and recording efficiency 
within the most hostile of high pressure  well environments.

Å The Geochain UHP system is fully compatible with all standard 
GeochainTM electronics and sensor modules in addition to all standard 
surface control panels.

Functionality

Å Ideal for VSP & Microseismic surveys in the most hostile wells.
Å Up to 32 satellites.
Å 35,000psi (2400 Bar) pressure rating.
Å Compatible with all legacy and new X-series Geochain modules.
Å 3-C Sensor Options
Å Standard 7 conductor wireline.
Å Real time data transmission.
Å 24-bit delta sigma converters.
Å Unique Active Cooling System for continuous operation at 392°F 

(200oC).
Å ¦Ǉ ǘƻ сллΩ όнллƳύ ōŜǘǿŜŜƴ ǎŀǘŜƭƭƛǘŜǎΦ
Å Gapless recording for passive monitoring surveys.
Å Quick and easy conversion from Analogue to Digital operation.
Å Tractor Deployment.

sales@avalonsciences.com

+ or

ASR-1 (UHP) Satellite 
Specifications

Length орέ όуупƳƳύ

Diameter оΦнрέ όунΦрƳƳύ ǿƛǘƘƻǳǘ ƴƻŘŜǎ

Weight 45 lbs (19.8kg)

Max locking range мнέ όолрƳƳύ {ǘŀƴŘŀǊŘ ƻǊ ннέ όррфƳƳύ ǿƛǘƘ ŀƴ ŀǊƳ ŜȄǘŜƴŘŜǊ

Max locking force 300 lbs (Standard Arm)

Temperature 400oF (204oC) Analogue / 392°F (200oC) Digital

Pressure 35,000psi (2400 bar)

Sensors 3 Component Gimbal ς Sensor SM-4 HT 10Hz

3 Component Fixed ς SMC 2400 15Hz Omni- Dual/Quad

Well Deviation Control 0o-95o

Panels GPP & GSP-1 (Digital)

DCP-2 & GSP-1 (Analogue)

GMP

Downhole 
Specifications 

 

Max. No. of 
Satellites 

32

X-TAS Telemetry Sample interval Bandwidth Hz !{wΩǎ !{wΩǎ ǿƛǘƘ 5C¦ 

 1/4ms 1600 8 15

 1/2ms 800 16 30

 1ms 400 32 32

 

Dynamic Range >112dB @ 0dB pre-gain (minimum)

A/D convertor 24 bit Delta-Sigma

Downhole Gain 42-54dB 

Distortion <0.02%

DC offset Self-calibrating

Max data rate 4 Mbit/second  

Min. data rate 256kbit/second

Wireline 7 Conductor (Heptacable)

Surface Specifications  

Recording panel GPP or GMP & GSP-1 (Digital)  DCP-2 and GSP-1 (Analogue)

Software ASL Acquisition Suite and VSProwess© Processing Software

Cable equalisation Fully automatic using internal DSP chip

Airgun firing pulse 60 V, 30ms

Test system Fully automatic with comprehensive report generation

PC Interface USB

Power Requirements 100/230 V AC, 47-63 Hz universal input, 30 watts

Operating Temp 32-104°F (0-40°C) 

Enclosure {ǘŀƴŘŀǊŘ мфέ ǊŀŎƪ ƳƻǳƴǘƛƴƎ



TAS UHP ς Telemetry Adaptor Section

Main Features

LEADERS IN BOREHOLE SEISMIC TECHNOLOGY

Å The TAS serves to interface the Geochain tool-string to the main wireline cable. 
System power from the surface is distributed equally over six wireline conductors. 
Transformers in the TAS separate this power from the downlink and uplink data 
signals. 

Å The TAS receives the data from the Geochain tool-string and re-transmits this to 
the surface, in a coded and modulated form. 

Å The TAS also receives synchronisation and command information from the surface 
and relays this down to all ASRs in the tool-string. 

Å The TAS may be connected directly to the top ASR using a special coupler, but is 
often separated by a short ITC to avoid any possible degradation of the seismic 
response of the ASR.

Functionality

ÅInterfaces digital Geochain string to wireline cable.
ÅEqual wireline power distribution.
ÅSeparates downlink commands and power from uplink telemetry.
ÅCompatible with latest DFU module for gapless Microseismic recording
ÅUnique Active Cooling System for continuous operation at 392°F (200oC).
Å35,000psi (2400 bar) pressure rating (TAS-2 UHP).

www.avalonsciences.com/downhole-equipment/geochainEHPsales@avalonsciences.com

PRODUCT NAME TITLESURFACE PANELS

GSP             GPP 

Digital 
Panel 

Recorder

+

DOWNHOLE LOCATION

TAS UHP Telemetry Adapter 
Section

DOWNHOLE 
LOCATION

ASR-1 UHP Advanced Seismic 
Receiver

GEOCHAIN UHP
 ONLY

TAS (UHP) Specifications AS-283 (X-Generation) 

Length муΦтέ όптрƳƳύ 

Diameter оΦнрέ όунΦрƳƳύ

Weight 27.6lb (12.5kg) 

Temperature 392°F (200oC) *Digital Only 

Pressure 35,000psi (2400 bar) EHP version 

Max Telemetry Data Rate 4Mbit/second 

Min Telemetry Data Rate 256kbit/second (Microseismic Mode)

Configuration  Board  4/6 wire telemetry options. 

Panels GPP or GMP & GSP-1 

 

DFU Compatible* Yes ς Firmware upgrade required to all previous 2015 TAS-2 

Wireline 7 Conductor Heptacable 



VRS UHP ς Voltage Regulator Section

Main Features

LEADERS IN BOREHOLE SEISMIC TECHNOLOGY

Å The VRS Extra High Pressure (Voltage Regulator Section) is located at the 
bottom end of the GeochainTM digital receiver array and serves the dual-
purpose as a voltage regulator to establish the 110 volt ASR arm operating 
motor voltage. The second function is to act as a sinker weight and is 
equipped with a motion sensor assisting with the lowering of AST tools down 
the borehole.

Å A portion of the current through the VRS is diverted to operate the ASR arm 
control motors. The GeochainTM software is able to resolve any current 
demands required by the ASR arm motors by automatically suspending one 
or more motors until more current is available.

Functionality

ÅVoltage Regulation. 
ÅSinker Bar.
ÅMotion Sensor.
ÅStandard 7 conductor wireline.
ÅEXTRA High Pressure 35,000 psi (2400 bar).
ÅHigh Temperature.
ÅAll new VRS design, eliminating 9 seals .

www.avalonsciences.com/downhole-equipment/geochainehpsales@avalonsciences.com

PRODUCT NAME TITLESURFACE PANELS

GSP        GPP/GMP 

Digital 
Panel 

Recorder

+

VRS UHP 
Voltage Regulator Section

VRS (UHP) Specifications  

Length рлέ όмнтлƳƳύ ǿƛǘƘ ƴƻǎŜ ŎƻƴŜ 

Diameter оΦнрέ όунΦрƳƳύ

Weight 130lbs (46.5 kg) with nose cone 

Temperature 392oF (200oC) (Digital Only)  

Pressure 35,000psi (2400 bar) EHP version 

Panels GPP or GMP & GSP-1 (Digital)

 

aŀȄ ƴǳƳōŜǊ ƻŦ !{wΩǎ 32

Wireline 7 Conductor Heptacable 





Gamma Logging Tools



Gamma Logging Tools

Main Features

LEADERS IN BOREHOLE SEISMIC TECHNOLOGY

PRODUCT NAME TITLESURFACE PANELS

GSP

 (+ DCP-2 for Analogue)

GRT-2 HP GRT-2 EHP GRT-100

Functionality

Å GRT-2 HP The GRT-2 HP Gamma Ray Tool is a standard scintillation detector type production 
gamma ray tool housed within an in line ASR-1 body. This arrangement allows the GRT-2 to be 
inserted anywhere within an analogue ASR tool string or between the wireline adapter and TAS 
section within a GeochainTM string.

Å GRT-2 EHP An additional variation has been built and tested for 30,000 psi operation. This variation 
ƻŦŦŜǊǎ ŀ ƘŜŀǾƛŜǊ ǿŜƛƎƘǘΣ о мκпέ ŘƛŀƳŜǘŜǊ ŀƴŘ ƛǎ ƻǇǘƛƳƛǎŜŘ ŦƻǊ ǘƘŜ DŜƻŎƘŀƛƴ 9It ǎȅǎǘŜƳΦ

Å GRT-5 This tool is housed within an in line GSR compatible body. The GRT-р ƛǎ Ǌǳƴ ƛƴ άŘƛƎƛǘŀƭέ 
gamma mode. In this mode the GRT-5 is connected immediately below the STAS. The STAS provides 
the gamma power and reads the gamma count via pin 3. The STAS transmits the gamma 
ƛƴŦƻǊƳŀǘƛƻƴ ǘƻ ǘƘŜ ǎǳǊŦŀŎŜ ŘƛƎƛǘŀƭƭȅ ǿƛǘƘ ŀƭƭ ƻǘƘŜǊ ǎǘŀǘǳǎ ƛƴŦƻǊƳŀǘƛƻƴ ƛƴ DŜƻŎƘŀƛƴ {ƭƛƳΩǎ aƻƴƛǘƻǊ 
mode. 

Å GRT-100 This gamma ray tool is housed within an in line GO body. The GRT-100 has been designed 
to run on the end of a GeochainSlimTM tool string. However as the tool is through wired it can also 
be used in conjunction with any compatible monocable tool string. 

Å GRT- HP109 This UHT Gamma Ray Tool is a flasked scintillation detector type production gamma 
ray tool housed within an in line ASR-1 body. This arrangement allows the GRT-HP109 to operate 
for 10 hours at temperatures up to 500°F. 

www.avalonsciences.com/downhole-equipment/gamma-logging-toolssales@avalonsciences.com

Å ASL gamma tools consist of a robust pressure housing, containing a sensitive 
scintillation detector and high temperature electronics which sends pulses 
representing detected gamma radiation to surface. Our gamma instruments can be 
fitted quickly and easily to both digital and analogue tool systems.

Å Gamma ray tools are highly useful within borehole characterisation. Gamma ray 
tools measure the relative naturally occurring radiation adjacent to the well bore 
providing a tool for depth correlation and lithological identification.

Avalon Gamma Logging Tool specification comparison table

GRT-5

GSP

 (+ DCP-2 for Analogue)
GSP + DCP-2 for (Analogue 

only)

GSP (Digital only)

+

Specifications GRT-2 HP GRT-2 EHP GRT-5 GRT-100 GRT-HP109

Length 33.5"(853mm) 33.5"(853m

m)

28" (720mm) 24" (618mm) тнέ όмунуƳƳύ

Diameter 3" (76mm) 3" (76mm) 1-11/16th" 

(43mm)

1-11/16th" 

(43mm)

3" (76mm)

Weight 26lb (12kg) 38lb (17kg) 9lb (4.1kg) 8.4lb (3.8kg) 52lbs (24kg)

Temperature 350°F (180°C) 350°F 

(180°C)

350°F 

(180°C)

350°F 

(180°C)

500°F (260°C)

Pressure 25,000 psi (1750 

bar)

30,000 psi 

(2070 bar)

20,000 psi 

(1375 bar)

20,000psi 

(1375 bar)

20,000psi 

(1375 bar)

Connection ASR ASR STAS GO 1 

Monocable

ASR

Operating 

Voltage

+60V DC +60V DC +60V DC +60V DC +60V DC



Gamma Logging Tools ς GRT-2 HP 

Main Features

LEADERS IN BOREHOLE SEISMIC TECHNOLOGY

PRODUCT NAME TITLESURFACE PANELS

GSP (Digital)

 (+ DCP-2 & GCM for Analogue)

GRT-2 HP

Functionality

Å GRT-2 HP The GRT-2 HP Gamma Ray Tool is a standard scintillation detector type production 
gamma ray tool housed within an in line ASR-1 body. This arrangement allows the GRT-2 to be 
inserted anywhere within an analogue ASR tool string or between the wireline adapter and TAS 
section within a GeochainTM string.

www.avalonsciences.com/downhole-equipment/gamma-logging-toolssales@avalonsciences.com

Å ASL gamma tools consist of a robust pressure housing, containing a sensitive 
scintillation detector and high temperature electronics which sends pulses 
representing detected gamma radiation to surface. Our gamma instruments can be 
fitted quickly and easily to both digital and analogue tool systems.

Å Gamma ray tools are highly useful within borehole characterisation. Gamma ray 
tools measure the relative naturally occurring radiation adjacent to the well bore 
providing a tool for depth correlation and lithological identification.

Avalon Gamma Logging Tool specification comparison table

Specifications GRT-2 HP GRT-2 EHP GRT-5 GRT-100 GRT-HP109

Length 33.5"(853mm) 33.5"(853m

m)

28" (720mm) 24" (618mm) тнέ όмунуƳƳύ

Diameter 3" (76mm) 3" (76mm) 1-11/16th" 

(43mm)

1-11/16th" 

(43mm)

3" (76mm)

Weight 26lb (12kg) 38lb (17kg) 9lb (4.1kg) 8.4lb (3.8kg) 52lbs (24kg)

Temperature 350°F (180°C) 350°F 

(180°C)

350°F 

(180°C)

350°F 

(180°C)

500°F (260°C)

Pressure 25,000 psi (1750 

bar)

30,000 psi 

(2070 bar)

20,000 psi 

(1375 bar)

20,000psi 

(1375 bar)

20,000psi 

(1375 bar)

Connection ASR ASR STAS GO 1 

Monocable

ASR

Operating 

Voltage

+60V DC +60V DC +60V DC +60V DC +60V DC





Advanced Sparker Tool



AST ς Advanced Sparker Tool

Main Features

LEADERS IN BOREHOLE SEISMIC TECHNOLOGY

PRODUCT NAME TITLESURFACE PANELS

Recorder

Å The Advanced Sparker Tool (AST) has been developed to provide a high 
energy and a repeatable downhole seismic source. Primary use of the 
AST would be with seismic sensors deployed in an adjacent well or wells 
to provide cross well imaging or sensor orientation of fracture monitoring 
instrumentation.

Å When the AST is deployed with the GeochainTM system it will be possible 
to provide single well imaging. With a low power requirement of a 100W 
and high energy output of 1000J the AST is a versatile downhole seismic 
source which can be deployed in various configurations.

Functionality

Å Peak Power 1000 Joules/Shot.
Å 20s Firing Interval.
Å Output Signal 10 ς 4000Hz-Omni Directional.
Å оέ όтсΦнƳƳύ 5ƛŀƳŜǘŜǊΦ
Å Automatic or Triggered Firing.
Å 302°F (150°C) Temperature Rating.
Å 10,000 PSI Pressure Rating.
Å Monocable or 7 conductor wireline.
Å Deployed with GeochainTM System or standalone operation.
Å Repeatable energy pulse.
Å Firing T/B transmitted to surface.
Å Operation in any type of conductive well fluid.
Å Built in safety protection.

www.avalonsciences.com/downhole-equipment/astsales@avalonsciences.com

Well Fluid Conductor
HVPSU

Borehole Seismic Source

GPP + AST Controller + GSP 

Power

AST Specification

Power: 1000 Joules/shot

Output Bandwidth: 10-4000Hz

Power consumption: 100 watts

Electrode life: >5000 shots

Diameter: оέ όтсƳƳύ

Length: 29.9ft (9.1m)

Pressure: 10,000 psi (700 bar)

Temperature: 356oF (150oC)

Firing interval: 20 seconds

Wireline: Mono or hepta

Firing Head

Lower Capacitor

Upper Capacitor

Specifications

Recent Commercial Sparker 
Operations:

The AST has successfully completed 
commercial deep well salt prox and 

cross well surveys in the GoM region, 
Q1 2018, with AST source-Geochain 

receiver offsets of up to 
4500ft/1.3km!

Most recent commercial job 
(Summer 2018) with AST saw over 

7200 shots for the duration with no 
downtime.





Tension Compression Unit



TCU ς Tension Compression Unit

Main Features

LEADERS IN BOREHOLE SEISMIC TECHNOLOGY

PRODUCT NAME TITLESURFACE PANELS

Recorder

Å The TCU-2 Tension Compression Unit is a device designed to accurately 
measure the load on the wire line at the top of the GeochainTM string.

Å This product records during receiver deployment with real time surface read 
out, providing the seismic engineer with an invaluable tool to detect and 
prevent receiver hang up.

Å This new unit has refined pressure compensation capability with the load 
measurement achieved by means of strain gauges situated within the housing. 
Mounted directly above the telemetry adapter section (TAS) of the tool string, 
the TCU measured output voltage is digitised and transmitted by the TAS and 
displayed at surface within the ACQ software.

Å All TCU-2 components in contact with borehole fluid are corrosion resistant, 
and not sensitive to hydrogen embrittlement. Any items requiring service can 
be easily replaced with the minimum of disassembly.

Functionality

Å оέ 5ƛŀƳŜǘŜǊ ¢ƻƻƭ ŎƻƳǇŀǘƛōƭŜ ǿƛǘƘ GeochainTM.
Å Tension and Compression measure on wireline.
Å Real time surface read out.
Å Ready out display with ACQ software.
Å High Accuracy.
Å Operation with hostile well conditions.

www.avalonsciences.com/downhole-equipment/tcusales@avalonsciences.com

TCU Specifications

Loading:
The unit can measure tension or compression load in 
the range -5 to +5 tonnes, with a damage free load 
limit of +/-20 tonnes

Accuracy:
Better than 2% of full scale across the range of 
temperature and pressure.

Length: нсέ όсслƳƳύ

Weight: 40 lb (18 kg)

Diameter: 3έ όтсƳƳύ

Max Operational Temperature: 400oF (205oC)

Max Operational Pressure: 25,000 psi (1720 bar)

DOWNHOLE LOCATION

TAS Telemetry Adapter 
Section

DOWNHOLE 
LOCATION

TCU Tension Compression 
Unit

ASR-1 Advanced Seismic 
Receiver

GEOCHAIN ONLY

GPP   GSP 

Power



STCU Specifications

Loading:

The unit can measure tension or 
compression load in the range ς
Compression: Up to 2500lbs 
 Tension: Up to 5000lbs, 
Damage free load limit:  20,000lbs

Accuracy:
Better than 2% of full scale across 
the range of temperature and 
pressure.

Length: ппΦтέ όммслƳƳύ

Weight: 20.5 lbs (9.3kg)

Diameter: м ммκмсέ όпоƳƳύ

Max Operational 
Temperature:

392°F (200°C)

Max Operational 
Pressure:

20,000psi (1380 bar)

STCU ς Slim Tension Compression Unit

Main Features

LEADERS IN BOREHOLE SEISMIC TECHNOLOGY

PRODUCT NAME TITLESURFACE PANELS

Recorder

Å The STCU Tension Compression Unit is a device designed to accurately 
measure the load on the wire line at the top of the GeochainSlimTM string.

Å The unit operates throughout the survey with real time surface read out, 
providing the seismic engineer with an invaluable tool to detect and prevent 
receiver hang up.

Å The load measurement is achieved by means of a spring balance situated 
within the housing. Mounted directly below the telemetry adapter section 
(STAS) of the tool string, the STCU output voltage is digitised and transmitted 
by the STAS and displayed at surface within the ACQ software.

Å All STCU components in contact with borehole fluid are corrosion resistant, 
and not sensitive to hydrogen embrittlement. Any items requiring service can 
be easily replaced with the minimum of disassembly.

Functionality

Å {ƭƛƳ м ммκмсέ όпоƳƳύ hǳǘǎƛŘŜ 5ƛŀƳŜǘŜǊ ¢ƻƻƭ ŎƻƳǇŀǘƛōƭŜ ǿƛǘƘ 
GeochainSlim Systems.

Å Tension and Compression measure on wireline.
Å Real time surface read out with ACQ software.
Å High Accuracy.
Å Operation in hostile well conditions.

www.avalonsciences.com/downhole-equipment/stcusales@avalonsciences.com

GPP   GSP 

Power

DOWNHOLE 
LOCATION

STAS

STCU

GSR

Potentiometer
Compression-
Extension 
Spring





Permaseis



Permaseis ς Permanent Seismic Receiver

LEADERS IN BOREHOLE SEISMIC TECHNOLOGY

PRODUCT NAME TITLE

Functionality

Main Features

Å Metal to metal seals.
Å 20,000 psi (1400 bar) pressure rating.
Å 385°F (195°C) temperature rating.
Å Simple conversion to analogue mode for use up to 437°F (225°C).
Å ACS cooling system (Digital).
Å 3 component geophones.
Å Patented Time delay fluid activated sprung arm
Å Uses standard Avalon surface control panels.
Å Selectable Damping and Gain 
Å Integrated High Side Indicator (Digital system)
Å X-series electronic upgrades

www.avalonsciences.com/downhole-equipment/permaseissales@avalonsciences.com

Å The PermaseisTM digital array is one of the latest adaptations of our highly regarded 
GeochainTM array. The system utilises the new PSR-1 downhole receivers along with 
the standard GSP and GPP surface panels from our GeochainTM system.

Å The high continuous temperature rating and the robust telemetry system will ensure 
semi/permanent operation in the harshest of well environments.

Å The tool is developed from the tried and tested Geochain Slim Receiver (GSR) tools 
and has been designed to provide years of reliable service by utilising metal to metal 
C-rings throughout. Deployment of the tool is via a standard hepta cable and uses a 
double booted cable head with a Krytox oil fill to ensure long term integrity.

Å In digital mode the tools can be combined to a maximum of 60 levels with 328 ft 
(100m) spacing between levels. ¢ƘŜ ǘƻƻƭ ǳǘƛƭƛǎŜǎ !ǾŀƭƻƴΩǎ ǳƴƛǉǳŜ !ŎǘƛǾŜ /ƻƻƭƛƴƎ 
System (ACS), this maintains a constant 113°F (45°C) differential between the 
ōƻǊŜƘƻƭŜ ŦƭǳƛŘ ŀƴŘ ǘƘŜ ǘƻƻƭΩǎ ŜƭŜŎǘǊƻƴƛŎ ǎȅǎǘŜƳΦ ¢Ƙƛǎ ŘǊŀƳŀǘƛŎŀƭƭȅ ƛƳǇǊƻǾŜǎ ƴƻǘ ƻƴƭȅ 
long term reliability but also allows operation to 385°F (195°C) for weeks at a time.

Å The PSR can also be provided in single or dual tool analogue mode to allow even 
higher operating temperatures. Analogue tools are available in 392°F/437°F 
(200°C/225°C) versions. In this  mode  they  operate with GSP & DCP-2  surface 
panels. 

Å Permaseis Specifications

Å Max number of tools: Å 60 (Digital) 2 (Analogue) HT & EHT

Å Max Tool OD Å 102mm (Long Arm) 90mm (Short Arm)

Å Dimensions & Weight Å L-1000mm  W-60mm  Weight 10kg

Å Dynamic Range: Å >100db

Å Noise Floor: Å <75 nV

Å Distortion: Å <0.02%

Å Bandwidth: Å 10-1,600 Hz

Å Sensors: Å 15Hz Omnidirectional Geophone Dual or Quad

Å Max Temp: Å 385°F (195oC) Digital /  392°F (200oC) HT / 437°F (225oC) EHT (Analogue)

Å Max Pressure: Å 20,000 psi (1400 bar)

Å Projected lifespan: Å 10 years at 302°F (150°C)

Å Control Panels: Å GSP and GMP/GPP (Digital) or GSP and DCP-2 (Analogue)

SURFACE PANELS

GSP             GPP    DCP

Digital 
Panel 

Recorder
Analogue 

Panel

+ or

Time delay fluid 
activated sprung 

arm Metal-Metal Seals

PSR-1



Slim Permaseis ς Permanent Seismic Receiver

LEADERS IN BOREHOLE SEISMIC TECHNOLOGY

PRODUCT NAME TITLE

Functionality

Main Features

Å Metal to metal seals.
Å 20,000 psi (1400 bar) pressure rating.
Å 385°F (195°C) temperature rating.
Å Simple conversion to analogue mode for use up to 437°F (225°C).
Å ACS cooling system (Digital).
Å 3 component geophones.
Å Patented Time delay fluid activated sprung arm
Å Uses standard Avalon surface control panels.
Å Selectable Damping and Gain 
Å Integrated High Side Indicator (Digital system)
Å X-series electronic upgrades

www.avalonsciences.com/downhole-equipment/permaseissales@avalonsciences.com

Å The PermaseisTM digital array is one of the latest adaptations of our highly regarded 
GeochainTM array. The system utilises the new PSR-1 downhole receivers along with 
the standard GSP and GPP surface panels from our GeochainTM system.

Å The high continuous temperature rating and the robust telemetry system will ensure 
semi/permanent operation in the harshest of well environments.

Å The tool is developed from the tried and tested Geochain Slim Receiver (GSR) tools 
and has been designed to provide years of reliable service by utilising metal to metal 
C-rings throughout. Deployment of the tool is via a standard hepta cable and uses a 
double booted cable head with a Krytox oil fill to ensure long term integrity.

Å In digital mode the tools can be combined to a maximum of 60 levels with 328 ft 
(100m) spacing between levels. ¢ƘŜ ǘƻƻƭ ǳǘƛƭƛǎŜǎ !ǾŀƭƻƴΩǎ ǳƴƛǉǳŜ !ŎǘƛǾŜ /ƻƻƭƛƴƎ 
System (ACS), this maintains a constant 113°F (45°C) differential between the 
ōƻǊŜƘƻƭŜ ŦƭǳƛŘ ŀƴŘ ǘƘŜ ǘƻƻƭΩǎ ŜƭŜŎǘǊƻƴƛŎ ǎȅǎǘŜƳΦ ¢Ƙƛǎ ŘǊŀƳŀǘƛŎŀƭƭȅ ƛƳǇǊƻǾŜǎ ƴƻǘ ƻƴƭȅ 
long term reliability, but also allows operation to 385°F (195°C) for weeks at a time.

Å The PSR can also be provided in single or dual tool analogue mode to allow even 
higher operating temperatures. Analogue tools are available in 392°F/437°F 
(200°C/225°C) versions. In this  mode  they  operate with GSP & DCP-2  surface 
panels. 

Å Permaseis Specifications

Å Max number of tools: Å 60 (Digital) 2 (Analogue) HT & EHT

Å Max Tool OD Å 76mm (Slim Passive Arm Collar) 43mm (no arm collar)

Å Dimensions & Weight Å L-1000mm  W-60mm  Weight 10kg

Å Dynamic Range: Å >100db

Å Noise Floor: Å <75 nV

Å Distortion: Å <0.02%

Å Bandwidth: Å 10-1,600 Hz

Å Sensors: Å 15Hz Omnidirectional Geophone Dual or Quad

Å Max Temp: Å 385°F (195oC) Digital /  392°F (200oC) HT / 437°F (225oC) EHT (Analogue)

Å Max Pressure: Å 20,000 psi (1400 bar)

Å Projected lifespan: Å 10 years at 302°F (150°C)

Å Control Panels: Å GSP and GMP/GPP (Digital) or GSP and DCP-2 (Analogue)

SURFACE PANELS

GSP             GPP    DCP

Digital 
Panel 

Recorder
Analogue 

Panel

+ or

Time delay fluid 
activated sprung 

arm Metal-Metal Seals

SPSR-1



PERMANENT SEISMIC RECEIVER ς PSR

LEADERS IN BOREHOLE SEISMIC TECHNOLOGY

PRODUCT NAME TITLE

Tubing Deployed PSR ς 
General Procedure 

www.avalonsciences.com/downhole-equipment/permaseissales@avalonsciences.com

Å The sensor array consists of a string of preassembled receivers. 

Å Each PSR sonde is located inside a mandrel housing (fig.1).

Å The PSR is then connected through the mandrel and into the inter-tool Tubing Encapsulated Cable (TEC).

Å The PSR-Mandrel-Intertool TEC connection is achieved by metal-to-metal C-rings.  This robust connection 
is performed in advance by the manufacture using DO17796 Assembly fixture. 

Å The string is delivered to well head on a large spool. There will be a second cable drum carrying the  lead 
in TEC cable to run from the top telemetry housing at depth to the surface tree. 

Å A drilling rig will be set up adjacent to the well to deploy the production tubing and the preconnected 
array.

Å Each receiver will be disengaged from the spool and manhandled to the client production tubing at the 
rig (tubing section secured in wellhead makeup flange).

 
Å If passive clamp arms are used, then these will be added at this point. The mandrel housing has an 

opening to allow the one-shot arm to spring out and couple the sensor pod to the formation/casing (full 
PPE for installation/arming of delayed arm clamps).

Å The mandrel section with the (PSR & TEC inter-receiver cable inside) assembly is then connected to the 
client production tubing and secured using bespoke clamping blocks (supplied by Avalon Sciences).

Å The free movement of the sensor is then checked and the clamping blocks adjusted, as necessary. The 
intertool TEC will also be coupled to the client production tubing every 5-10m using clamping blocks or 
cable protectors. 

Å When all receivers and telemetry pod is in the well, the top connection pod can be made onto the to the 
lead in cable at the wellhead (using metal to metal sealing assembly fixture).

Å The TEC cable is then spooled as the tubing/drill pipe is lowered and is strapped using the cable 
protectors to the tubing at set intervals (typically every 5-10m) until the tools are at desired depth.

Å  At surface, the downhole TEC and surface lead in cable is then connected to recorder panel and 
functional tests of the array will be carried out. 

Å The TEC cable is then disconnected from the lead in cable and either fed out of the open well head or 
(for more permanent well configurations) made onto the surface tree penetrator. The tree can then be 
pressure tested. The lead in cable will be connected to the surface side of the penetrator. 

Å Another functional test of the system is made. If delayed clamp arms are used, this would then be 
repeated after arms have opened. It is advised to be continuously recording whilst waiting for arms to 
open to log arm opening event(s).  Once arms are open and diagnostics complete, begin survey. 

Fig 1 ς PSR Assembly inside 
Mandrel attached to production 
tubing.

PSR

Sensor  
Array on 

Spool

Intertool TEC 

Client Production 
Tubing suspended over 
well head

Production Tubing

Clamping 
blocks/cable 
protectors 
between 
sensor pods at 
5-10m intervals

Voltage Regulator 
& Optional  Sinker 
weights

Drilling rig

Sensor pod in 
Mandrel

Winch

Casing

Production 
Tubing 

Cable Protector

PSR Tubing 
Encapsulated 
Cable (TEC)

Mandrel with 
opening for 
arm release

Bespoke 
clamping 
blocks to 
connect 
tubing to 
mandrel

PSR with 
optional 
delayed one- 
shot  clamp 
arm



Passive and Shallow Buried Arrays



Detected events from four  tools deployed in wells

WA01-WA04

Å PSS-SBA-08 Specifications

Å Max number of tools: Å Up to 48 Analog Channels

Å Max Tool OD Å рнƳƳκнΦлрέ  όbƻ !ǊƳύ ƻǊ млуƳƳκп ѻέ ό²ƛǘƘ !ǊƳ /ƻƭƭŀǊύ

Å Dimensions & Weight Å L -  рфсƳƳκноΦрέ     5 -  рнƳƳ κнΦлрέόbƻ ŀǊƳύ ²ŜƛƎƘǘ ς 5kg

Å Dynamic Range: Å >100db

Å Noise Floor: Å <75 nV

Å Distortion: Å <0.2%

Å Bandwidth: Å 4-1,600 Hz

Å Sensors:

Å HG6 4.5, 10, 14Hz (Mono Directional ) geophone options  375 Ohm 
Z/X/Y Phone or 15Hz Omnidirectional 2400 Ohm Geophone Option.

Å Sensitivity depends on number of sensors in series per channel. 
Typically, >200 V/m/s. Individual elements 52 V/m/s 

Å Max Temp Max PressureÅ 120oC / 212oF  20Mpa (2900 psi)

Å Cable Å Over-moulded with strength member

Å Projected lifespan: Å 10 years+ at 122°F (50°C)

Å Control Panels:
Å GSP-2 * or  3rd Party Analog Recorder   (GSP-2 offers  up to 48 analog 

Channels)

PSS-08 - Passive Seismic Sonde

Main Features

LEADERS IN BOREHOLE SEISMIC TECHNOLOGY

ÅThe PSS-08 Passive Seismic Sonde is a completely 
passive analogue tool designed for long term downhole 
deployment. 
ÅThe tool uses a combination elastomer seal and over-
moulding to ensure long term compatibility with 
common borehole fluids.
Å 52mm diameter without arm, 108mm with arm.
PSS tools have been installed for continuous seismic 
monitoring with a range of applications. An array was 
recently used to  successfully monitor a real time 
massive hydraulic fracture operation.

Functionality

ÅOver-moulded cable head.
Å70°C or 120oC Options
Å2,900psi (20MPa) pressure rating.
Å3 component sensor pack.
ÅUp to 4 geophones per component.
ÅOptimised for both VSP and hydraulic fracture monitoring 

work.
ÅBow spring Centraliser or time delay clamp arm options.
Å10+ years lifespan @ 50oC

www.avalonsciences.com/downhole-equipment/geochainsales@avalonsciences.com

PRODUCT NAME TITLESURFACE PANELS

GSP-2 Analog   3rd Party Panel

Recorder

or

Recorder

PSS-SBA-08 tool complete with 1000m cable (no arm assembly),

Deployment of string in the 
Australian outback

PSS-08 with optional 
time delay clamp 

arm



PSS-SBA-08- Passive Seismic Sonde

Dimensions

LEADERS IN BOREHOLE SEISMIC TECHNOLOGY

www.avalonsciences.com/downhole-equipment/geochainsales@avalonsciences.com

PSS-08 with optional 
time delay clamp 

arm

Å PSS-SBA-08 
Specifications

Å Max number of 
tools:

Å Up to 48 Analog Channels

Å Max Tool OD
Å рнƳƳκнΦлрέ  όbƻ !ǊƳύ ƻǊ млуƳƳκп ѻέ ό²ƛǘƘ 

Arm Collar)

Å Dimensions & Weight
Å L -  рфсƳƳκноΦрέ     5 -  рнƳƳ κнΦлрέόbƻ ŀǊƳύ 

Weight ς 5kg

Å Dynamic Range: Å >100db

Å Noise Floor: Å <75 nV

Å Distortion: Å <0.2%

Å Bandwidth: Å 4-1,600 Hz

Å Sensors:

Å HG6 4.5, 10, 14Hz (Mono Directional ) geophone 
options  375 Ohm Z/X/Y Phone or 15Hz 
Omnidirectional 2400 Ohm Geophone Option.

Å Sensitivity depends on number of sensors in 
series per channel. Typically, ~200 V/m/s. 
Individual elements 52 V/m/s 

Å Max Temp/Pressure Å 120oC /248oF   20Mpa (2900 psi)

Å Cable Å Over-moulded with strength member

Å Projected lifespan: Å 10 years+ at 122°F (50°C)

Å Control Panels:
Å GSP-2 * or  3rd Party Analog Recorder   (GSP-2 

offers  up to 48 analog Channels)

Single Sensor Element Response

PRODUCT NAME TITLESURFACE PANELS

GSP-2 Analog   3rd Party Panel

Recorder

or

Recorder



PSS-114 - Passive Seismic Sonde 

Main Features

LEADERS IN BOREHOLE SEISMIC TECHNOLOGY

PSS 114 Specifications

Length ноΦснέ όсллƳƳύ Ҍ ƴƻǎŜ ŎƻƴŜ ŀƴŘ ŎŀōƭŜ ƘŜŀŘ

Diameter
Well ID Options for Arms*

оέ όтсƳƳύ ς No Arm
пΦтрέ όмнлƳƳύ- сΦсфέ όмтлƳƳύ ǳǎƛƴƎ t{{-90 Arm
рΦфέ όмрлƳƳύ- уΦнсέ όнмлƳƳύ ǳǎƛƴƎ t{{-80 Arm

Weight 44lb (20kg)

Temperature 392°F (200oC) or 464oF (240oC) option

Pressure 15,000psi (1034 bar) HP Connection

Maximum sample rate 250us 

Panels DCP & GSP/GSP-2 Analog/3rd party recorder

Sensor
Frequency Response

Omni 2400 Ohm (ZXY ς Omni) 200/240C rated phones
10-1600Hz 15Hz Resonant frequency +-3dB

Sensitivity  (@20C) 52 V/m/s

Wireline 7 Conductor Heptacable. For High Temperature wells we 
recommend Camesa 7Q49RTZZ-EEH8 wireline.

ÅThe PSS-114 Passive Seismic node is a completely passive 
analogue tool designed for long term downhole deployment. 
ÅThe tool uses the industry acclaimed ASR-EHT style seal 
arrangement to ensure long term compatibility with common 
borehole fluids.
Å In addition, we have specialised compounds available for 
use in more hostile boreholes.
The PSS tools have been installed for continuous seismic 
monitoring with a range of applications. The array was 
recently used to  successfully monitor a real time massive 
hydraulic fracture operation and Geothermal work.

Functionality

ÅASR style coupling using 7-way connector 
Å392°F/200°C (standard) or 464°F/240°C (UHT) 
Å15,000psi pressure rating 
ÅOmni-2400 Omni geophones 
ÅOptimised for passive/hydraulic fracture/geothermal 

stimulation monitoring
ÅBespoke configurations available

www.avalonsciences.com/downhole-equipment/geochainsales@avalonsciences.com

Detected events from four PSS tools deployed in wells
WA01-WA04

Two PSS tools complete 

with 200m cables, quick 

release cable clamp and T-

bars in a custom transit 

basket.

Deployment of PSS in the Australian outback

PSS-114 TD with time delay clamp arm

Hole size 121 ï 210mm (4.75ò ï 8.26ò)*

(OD 76mm no arm)

*Bespoke stand offôs can be added for use in larger ID 

wells. 

SURFACE PANELS

DCP-2              3rd Party Panel
     or GSP/GSP-2 Analog

Analog 
Interface

+

Recorder



ÅASR style coupling using 7 way connector 
Å400°F ( 204°C)
Å20,000psi pressure rating
Å3 Component Geophones  
ÅX4 SM4-3500 10Hz geophones per ZXY
ÅOptional time-delayed clamp arm
ÅOptimised for both VSP and hydraulic fracture 

monitoring work

PSS 24 - Passive Seismic Sonde

Main Features

LEADERS IN BOREHOLE SEISMIC TECHNOLOGY

PSS-24 Specifications

Length омΦрέ όуллƳƳύ

Diameter оέ όтсƳƳύ сΦлсέ мрпƳƳ ǿƛǘƘ ŎƭŀƳǇ ŀǊƳ

Weight 44lb (20kg)  25kg with clamp arm

Temperature 400°F (204oC) 

Pressure 20,000psi (1400 bar) HP version

Maximum sample rate 250us 

Panels Option 1: DCP & GSP or Option 2:  3rd party analog recorder

Frequency Response 3-1600Hz (10Hz Natural Frequency <20o from vertical) 

Undamped Sensitivity 320 V/m/s (4 x 80 v/m/s elements in series) Assumes Vertical Well @20C

Wireline 7 Conductor Heptacable. Max wireline length <5000ft (assuming <50 pF/ft wireline). 

ÅThe PSS-24 Passive Seismic Sonde is a completely passive 
analogue tool designed for long term downhole deployment. 
ÅThe tool uses a combination elastomer seal arrangement to 
ensure long term compatibility with common borehole fluids.
Å The tool has access to an optional time-delayed one-shot 
clamp arm to allow secure coupling to the casing/formation. 
The tool can still be retrieved from the well even after arm 
deployment.  
The PSS tools have been installed for continuous seismic 
monitoring with a range of applications. The array was recently 
used to  successfully monitor a real time massive hydraulic 
fracture operation.

Functionality

www.avalonsciences.com/downhole-equipment/geochainsales@avalonsciences.com

PRODUCT NAME TITLESURFACE PANELS

GSP with DCP  or use 3rd 
Party Recorder

Recorder

+

Analogue 
Panel

Detected events from four PSS tools deployed in wells

WA01-WA04
Two PSS tools complete with 200m cables, 

quick release cable clamp and T-bars in a 

custom transit basket.

Deployment of PSS in the Australian outback

PSS-24 Sonde fitted with Quad 10Hz 3C sensor 

and time delayed clamp arm (with removable 

arming jig (red))



PSS 24 - Passive Seismic Sonde

LEADERS IN BOREHOLE SEISMIC TECHNOLOGY

www.avalonsciences.com/downhole-equipment/geochainsales@avalonsciences.com

PRODUCT NAME TITLE

SM4 HT 10 HZ 3500ʍ 
Geophone

Per Element

Optimum Orientation     
Operational Range 

Dedicated to either Horizontal/Vertical 
<20°from vertical (VZ) or in Horizontal (HX/HY)

Natural Frequency (Fn) 
Optimum Orientation              
Operational Range 

10 Hz  +/- 5% 
10 Hz - 5% to +5%

Coil Excursion P-P 
Optimum Orientation           
Operational Range 

0.2 cm 
0.2 cm

Spurious  Frequency 250 Hz

Resistance 3500ʍ +/-5% per transducer (14,000 Ohm per Quad Pack ZXY channel)

Sensitivity
At Optimum Orientation  
At Operational Range 

80 V/m/s +/- 5%    (320V/m/s per Quad Pack ZXY Channel)
80 V/m/s -15% to +5% at 20ÁC 

Open Circuit Damping                           
Optimum orientation             
Operational Range 

0.356  +/-15% 
0.356  -20% to +10% 

Moving Coil Mass 9.6 gr 

Distortion 

Optimum Orientation           
Operational Range 

<0.20%
<0.70%

Storage Temperature                  
Operating Temperature 

-30°F to 140 °F (-40 to +60°C)
-22°F to 400+°F (-40 to +205°C)*

Geophone Dimensions:

Weight                               
Diameter                                 
Height 

74 gr 
2.54 cm 
3.2 cm 

Element Specification

PSS-24 internal module fitted with x4 SM-4 HT 
10HZ sensors IN SERIES per ZXY component (12 

elements total). 

Elements wired in series wiring increases 
sensitivity whilst minimising the increase in 

thermal noise.

Single Element (sensitivity value x4  to get in series 
response)   



Shallow Buried Arrays (SBA)

LEADERS IN BOREHOLE SEISMIC TECHNOLOGY

PRODUCT NAME TITLE

Part 1 - Coupling SBA to 
Slickline/Tubing/Drill pipe

www.avalonsciences.com/downhole-equipment/permaseissales@avalonsciences.com

Å Deployment typically involves slickline wireline installation, with a cement/glass bead 
coupling medium. 

Å Analog cabling coupled to the wireline/slick-line/tubing with the sensors pods 
located within individual pressure housings can be achieved by using the steps below.

Å Parts used: Parts used:    
     
Å 7.6mm x 200m plastic cable ties
Å Stainless Steel Cable Tie Gun, 
Å 4.5 x 250mm Stainless Steel Cable Ties
Å Slickline/wireline with sinker weight

Å 1. Deploy wireline with sinker or tubing

Å 2.Align sensor to cable allowing some slack on sensor cable (Picture A). Attach the 
first Sonde to the wireline/tubing using duct tape at the top, Centre and bottom of 
the Sonde (Picture B)

Å 3. Using metal cable ties attach over the duct tape and tighten with the appropriate 
cable tie gun (C).

Å 4. Attach plastic cable ties evenly around SBA inter-tool cable and wireline/tubing 
evenly spaced about every 2-3 meters between the Sonde

Å 5. Repeat until deployed

Å 6. During deployment ensure that the tubing/wireline is taking the lift strain and not 
the SBA inter-tool cable. 

Å The SBA can also be provided with an optional patented delayed clamp arm to 
provide borehole coupling.  The mechanism uses no electronics and still allows for 
tool retrieval for semi-permanent applications. 

SURFACE PANELS

SBA Connection 
to slickline

or

Sinker 
connection to 
slickline & SBA

SBA-1

SBA Cable 
slack with 
slickline 
taking 
strain



Shallow Buried Arrays (SBA)

LEADERS IN BOREHOLE SEISMIC TECHNOLOGY

PRODUCT NAME TITLE

Part 2 ς Lowering SBA coupled to 
slickline in well

www.avalonsciences.com/downhole-equipment/permaseissales@avalonsciences.com

Å The geophone array should be manually fed into the bore-hole with periodic 
strapping to the cable.

Å Great care should be taken during this process not to dam-age or stress the 
geophone array cable. Good winch control and communication will be necessary for 
this.

Å The sinker weight will be lowered into the hole first, it will be connected using 3 part 
shackles to the cable and to the geophone array. The shackles should be taped up to 
reduce the risk of snagging in the hole. As the weight moves into the hole the first 
geophone pod will be strapped to the cable using a cable tie immediately above and 
below the pod on just the two cables, tape will then be strapped around the pod and 
cable before the centralisers are placed over the top and secured using metal 
strapping.

Å In between the pods the cable ties will be placed around both the geophone cable 
and the winch cable at intervals of roughly 10 metres. This can be dictated by the 
winch operator.

Å It is important to maintain some tension on the geophone array to reduce the risk of 
slippage and birds nesting.

SURFACE PANELS

SBA/PSS

Left: 
Example of 
sinker 
connection 
to slick line

Geophone 
array

Sensor array

Wireline threaded through the well cap that 
should be suspended from the drill rig clear 
of the installation area.

Duct tape

Duct tape between 
sensor pods at 5m 
intervals

Sinker 
weights

Drilling rig

Sensor 
pod

Winch

Casing

Right: SBA 
Geophone 

being 
attached to 

wireline. 
Metal 
straps 
being 

attached.

Right: 
Application of 
tape and cable 

ties to attach 
SBA cable to 

tensioned slick 
line. In this 

example every 
10m

Example 
Deployment:



Microseismic response plots
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PRODUCT NAME TITLE

www.avalonsciences.com/downhole-equipment/permaseissales@avalonsciences.com

SURFACE PANELS

GSP    3rd Party

ASL 
Recorder

Analog 
Recorder

or

Frequency domain response plot for tool 2 VZ vertical component

PSS-08

uSeismic Data - Passive Gapless. Helston Seismicity from Rosemanowes well 
passive monitoring. Tools at ~1000m MD. Five level string, time domain plot.





Borehole Optical Seismic System



BOSS ς Borehole Optical Seismic System

Main Features

LEADERS IN BOREHOLE SEISMIC TECHNOLOGY

PRODUCT NAME TITLE

Details

Å No Downhole Electronics.
Å Passive Fibreoptic Borehole System.
Å 260°C (500°F) Operation.
Å 20,000 psi (1400 bar) Pressure Rated.
Å Compatible with DAS from surface to deepest 3C receiver.
Å High Sensitivity and recording bandwidth ideal for microseismic.
Å Low Noise.
Å Fibre optic/GeochainTM Hybrid variants available.

www.avalonsciences.com/downhole-equipment/bosssales@avalonsciences.com

Å BOSSTM is an innovation for Avalon Sciences. The system is entirely passive downhole with 
sophisticated electronics remaining at the surface in a controlled environment.

Å The high continuous operational temperature rating (260°C (500°F)) and solid mechanical 
coupling system will deliver a long term deployment solution, ideal for deep-well subsalt 
4D VSP and high resolution fracture monitoring surveys.

Å The array utilises 3 component optical omni-directional geophones especially developed 
by Avalon to cope with hostile deep well conditions. These broadband sensors are low 
noise, extremely sensitive and will work in any orientation from vertical through to 
horizontal. A DAS component scan also be run from surface down to the top receiver and 
then throughout the 3C satellites and connecting cables down to the bottom receiver.

Å The system is fully expandable from a small microseismic 5 level system up to 100 stations 
for large 3D VSPs. The fibreoptic system is ideal for permanent deployment due to metal to 
metal C-rings throughout and can be considered for life-of field installations.

Å The stations can be deployed on jointed or coiled tubing as standard or with optical 
wireline. The array can be spaced at just a few meters or at several hundred meters for 
total well coverage.

Å BOSS Specifications

Å Max number of tools: Å Optical Architecture allows up to 100 satellites

Å Dynamic Range: Å >100db

Å Noise Floor: Å <50 ng/ҞIȊ

Å Distortion: Å <0.01%

Å Bandwidth: Å 1-1200 Hz

Å Sensors: Å Omni Directional Fibreoptic Accelerometer 

Å Max Temp: Å 260°C (500oF) Design lifespan 20+ years @ 200oC

Å Max Pressure: Å 20,000 psi (1400 bar)

Å Wireline: Å Optical or Hybridized Optical/Electronic Wireline

Å Control Panels: Å BOSS Interrogator

Å BOSS Tool Dimensions (No arm) Å флрƳƳκорΦсέ ό[ύ   поƳƳκ м ммκмсέ ό²ύ

Å BOSS Tool Weight (No Arm) Å 6.14 kg / 13.5 lbs

Å Passive Arm Specs
Å Suitable for wells up to 
Å Locking Force of up to 130kg

SURFACE PANELS

Fibreoptic 
Interrogator 

Cable head with 
spare fibres to run 

DAS

One shot clamp 
arm

BOSS Slim

High Temperature Optical 
Components 

(No Electronics)
1-ммκмсέ ŘƛŀƳŜǘŜǊ

Can run a DAS array 
from surface 

throughout system to 
bottom tool



GeoDAS ς Combined Geochain-Distributed Acoustic Sensors

Main Features

LEADERS IN BOREHOLE SEISMIC TECHNOLOGY

PRODUCT NAME TITLE

Functionality

Å Combined 7-conductor/fibre wireline enabling DAS from surface down to top 
3-C GeochainTM receiver

Å Expands VSP 3-dimensional aperture without compromising depth 
calibration and resolution

Å Retrievable system for short term or semi/permanent operation
Å Compatible with existing Geochain downhole tools
Å Reduced rig time for instant full well check shot
Å Migrate large offset VSP multiples for 3D VSP imaging

www.avalonsciences.comsales@avalonsciences.com

Å GeoDAS is the next evolutionary application for the versatile GeochainTM borehole 
seismic system.

Å When deployed using a combined fibre/conductor wireline, the Geochain-DAS 
establishes a complete VSP digital seismic solution offering total well coverage 
from surface without the conventional standalone DAS attributed uncertainties of 
depth calibration, directionality and noise. 

Å The system is made up of individual satellites of our tried and tested 3-C ASR/GSR 
borehole geophones arranged below the DAS integrated wireline. The GeoDAS 
arrangement has already been deployed commercially in the Gulf of Mexico to 
acquire full 3DVSP well coverage with minimal rig time. 

Å GeoDAS Specifications

Å Max number of tools: Å 62 3C Tools below DAS Array

Å DAS Cable Length: Å >10km

Å Gauge Length Å 1-10m

Å Max Bandwidth: Å 1-1,600 Hz

Å Max Temp: Å 195oC

Å Max Pressure: Å 35,000 psi

Å Control Panels: Å GSP & Interrogator

SURFACE PANELS

GSP     Interrogator

Fibreoptic 
Panel

Recorder

+

GeochainTM 3-C X-
Series 195oC-rated 
borehole seismic 
receiver system with 
inbuilt high side 
indicator deployed 
in lower/ lateral 
well section below 
DAS wireline cable.

Wireline-Fibre combined cable 
offering Distributed Acoustic 
Sensing option from surface
 to top 3-C Geophone

SURFACE PANELS

DAS

Geochain







































































































































































http://www.greenbank-hotel.co.uk/
http://www.greenbank-hotel.co.uk/
http://www.greenbank-hotel.co.uk/
http://www.premierinn.com/
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