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Gamma Gun - Scintillation - Single Fire - 3 /s in.

The single fire Gamma Gun is a ruggedized tool fitted with a Scintillation GR detector
on the lower section of the tool and a passive CCL at the top. The tool is designed to
be run with a Shooting Adapter at the bottom to suit the client’s choice of gun system.

Ratings & Dimensions

Max Temperature 350°F (177°C) for 4 hours
Maximum Pressure 18,000 psi (124 MPa)
Outer Diameter 3.125in (79.375 mm)
.. Length 57.12in (1450.85 mm)
I Weight 67.0 b (30.0 kg)
Min Csg/Tbg OD 3.51in (88.9 mm)
Max Csg/Tbg OD 11.75in (298.45 mm)
Measurement Gamma Ray: 13.5 in (342.9 mm)
Points Casing Collar Locator: 47.65 in (1210.31 mm)
. Tension: 60,000 Ib Compression: 25,000 Ib
Tensile Strength Torque: 150 Ib ft (203 N-m)
Borehole Conditions
Borehole Fluids No Restrictions
Tool Positioning Centralized | Eccentralized
Measurements
Gamma Ray Casing Collar Locator
Sensor Type Nal(Ti) Scintillation Gamma [ Dual Magnet, Center Coil
Principle Naturally Occurring Gamma Magnetic Flux Variation
Sensor Spacing Proprietary
Sensitivity Approximately 1.6 counts/API unit
Range 0 to 5,000 cps
Vertical Resolution 14.00 in (355.6 mm)
Precision 5% at 100 GAPI at 15 fpm (4.6 m/min)
Data Transmission Analog, Pulse, + Polarity | Analog, Line Wobble, mV
Logging Speed Maximum: About 30 ft (9 m) /min to 45 ft (9 to14 m) /min
Sample Rate 4 to 10 samples/ft (10 to 40 samples/meter)
Calibration
Primary Approx. 1.0 cps/GAPI unit
Secondary Thorium sleeve, API calibrated
Wellsite Verifier Thorium sleeve, API calibrated
Electrical Specifications
= Cablehead Voltage 60 V DC Internally Regulated
Instrument Current 60 mA
Shooting Polarity Single

© Copyright 1994-2021 Probe Technologies Holdings, Incorporated. All Rights Reserved. | Specifications may change without notice. | 050-GG313-10DF
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Shooting Casing Collar Locator - AES - 1 /46 in.

Ratings & Dimensions

Max Temperature 350°F (177°C)
Maximum Pressure 20,000 psi (138 MPa)
Outer Diameter 1.69 in (42.93 mm)
Length 14.25 in (361.95 mm)
Weight 7.51b (3.42 kq)

Borehole Conditions

| Borehole Fluids | Salt, Fresh and Oil

Hardware Characteristics

Top: 1 3/16” 12P GO Box

Connections Bottom: 1 3/16” 12P GO Box

Electrical Specification

i Voltage (DC) 130V
. f | Current 22 mA
1 Measurements
[ 1 | Data Transmission | Analog, Line Wobble, mV

*Alternative connections available upon request.

© Copyright 1994-2021 Probe Technologies Holdings, Incorporated. All Rights Reserved. | Specifications may change without notice. | SCL002
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Shooting Casing Collar Locator - AES - 2 3/, in.

Ratings & Dimensions

Max Temperature 350°F (177°C)
Maximum Pressure 20,000 psi (138 MPa)
Outer Diameter 2.75in (69.85 mm)
Length 18.50 in (469.9 mm)
Weight 26.01b (11.8 kg)

Borehole Conditions

| Borehole Fluids | Salt, Fresh and Oil

Hardware Characteristics

Top: 1 3/16” 12P GO Box

Connections Bottom: 1 3/16” 12P GO Box

Electrical Specification

Voltage (DC) 130V
Current 22 mA
Measurements
| Data Transmission | Analog, Line Wobble, mV

*Alternative connections available upon request.

© Copyright 1994-2020 Probe Technologies Holdings, Incorporated. All Rights Reserved. | Specifications may change without notice. | SCL002
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Shooting Casing Collar Locator - AES - 3 /4 in.

Ratings & Dimensions

Max Temperature 350°F (177°C)
Maximum Pressure 20,000 psi (138 MPa)
Outer Diameter 3.25in (82.55 mm)
Length 19.00 in (482.60 mm)
Weight 34.0 Ib (15.42 kg)

Borehole Conditions

| Borehole Fluids | Salt, Fresh and Oil

Hardware Characteristics

Top: 1 3/16” 12P GO Box

Connections Bottom: 1 3/16” 12P GO Box

Electrical Specification

Voltage (DC) 130V
Current 22 mA
Measurements
| Data Transmission | Analog, Line Wobble, mV

*Alternative connections available upon request.

© Copyright 1994-2020 Probe Technologies Holdings, Incorporated. All Rights Reserved. | Specifications may change without notice. | SCL002
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IntelleX™ Ultra-Fast Gauge - 1 & 1%/71In.

The IntelleX™ Ultra-Fast Gauge is a battery powered instrument designed to record
pressure, temperature and acceleration data at extremely high sampling rates in order to
capture pressure transient events typical of downhole perforating operations.

Ratings & Dimensions

SEN-0010-0058 | SEN-0010-0122 | SEN-0010-0120
Max temperature 347°F (175°C)
15,000 psi 20,000 psi 25,000 psi
Max pressure (103.0 mPa) (137.9 mPa) (172.0 mPa)
Outer diameter 1.0in (25.4 mm) 1.29in (32.7 mm)
Length 21.0in (533.0 mm) 21.6in (548.6 mm)
Materials Corrosion resistant materials used throughout
Connection 3/4 in UNF (1/2 in Sucker Rod)
Sampling

Slow All Channels - 8 samples/sec to 30 min/sample
Intermediate 10 samples/sec to 1,250 samples/sec

Pressure - 40,000 samples/sec
Ultra-Fast Temperature & Acceleration - 2,500 samples/sec
Acquisition mode Memory
Memory Capacity 8 MB standard (1.4 million data points)

Pressure Measurements

Stability + 0.3% FS per 3 months
Accuracy +0.15% < 175°C

.01 psi@ 1 &1 I
Resolution 0.01 psi @ 10,000 sample/sec

0.15 psi @ 10,000 psi & 40,000 samples/sec

Temperature Measurements

Stability 175°C for 500 hours
Accuracy +0.5°C
Resolution 0.01°C @ 150°C, 1 sps or 0.15°C @ 150°C, 2,500 sps

Acceleration Measurements
Accuracy + 2509
Resolution <0.2g

Electrical Specification

2 X‘AA’ Lithium Batteries, 1.6 Ahr, 6-8 Vdc
150C & 180C (+ optional 200C battery available, 1.1 Ahr)
Up to 20 days @ 1 sample/sec
Up to 2 days @ 40,000 samples/sec

Power

Battery Life

Gauge Carrier Options

SEN-0010-0036 Single Gauge Carrier 1'"/16” Stub Acme Pin up
SEN-0010-0025 Dual Gauge Carrier 2 3/s” Acme Pin up
SEN-0010-0118 Dual Gauge Carrier 2 3/s” EUE Box up

© Copyright 1994-2020 Probe Technologies Holdings, Incorporated. All Rights Reserved. | SEN-0010-0058 | SEN-0010-0122 | SEN-0010-0120
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The Casing Collar Locator (CCL) is used to correlate casing or tubing collars for
depth accuracy purposes. The CCL is a dual magnet, center-coil device with a
powered amplified signal. This feature provides maximum sensitivity to identify
collars in larger casing sizes.

Technical Specification Sheet

Casing Collar Locator - 2 /4 in.

Ratings & Dimensions

Max Temperature 350°F (177°C)
Max Pressure 20,000 psi (137.9 mPa)
Diameter 2.75in (69.85 mm)
Length 23.6 in (599.44 mm)
Weight 29.01b (13.15 kg)

Tensile Strength'

Tension: 65,000 Ib Compression: 130,000 Ib
Torque:150 ft-Ib

Hardware Characteristics

Combinability

Corrosion Platform

Tool Positioning

Centralized or Eccentric

Borehole Fluids

Salt, Fresh and Qil

Electrical Specification

Voltage 100V DC
Current 13mA
Measurements

Sensor Type Dual Magnet, Center Coil
Transmission Line Wobble or Telemetry
Data Rate 20 frames/sec @20 kHz
Principle Magnetic Flux Line

Diameter Range

3in (76.2 mm) to 7 in (177.8 mm)

Primary Curve

CCL (mV)

Connections

Top

136" 12P GO box

Bottom

13/46” 12P GO pin

'Strengths apply to new tools at 70°F (21°C) and 0 psi.

© Copyright 1994-2021 Probe Technologies Holdings, Incorporated. All Rights Reserved. | Specifications may change without notice. | 050-CC275-0000
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Casing Collar Locator - Big Pipe (6 Magnet) - 2 %/4 in.

This powered Casing Collar Locator - Big Pipe, is commonly used to correlate
casing or tubing collars (9 5/8 inches or larger) for depth accuracy purposes. The
CCL is adaptable to several downhole devices not equipped with an internal collar
locator.

The CCL offers six center-coil magnets, along with a powered amplified signal to
maximize the ability to identify collars in larger casing sizes than can normally be
logged with a CCL of this size.

Ratings & Dimensions

Max Temperature 350°F (177°C)
Max Pressure 20,000 psi (137.9 mPa)
Diameter 2.75in (69.85 mm)
Length 31.91in (810.26 mm)
Weight 35.01b (15.9 kg)

Tension: 65,000 Ib Compression: 130,000 Ib

i 1
Tensile Strength Torque:150 ft-Ib

Hardware Characteristics

Combinability Corrosion Platform
Tool Positioning Centralized or Eccentric
Borehole Fluids Salt, Fresh and Oil

Electrical Specification

Voltage 100V DC

Current 13mA
Measurements

Sensor Type Six Magnet, Center Coll

Transmission Line Wobble or Telemetry

5 Data Rate 20 frames/sec @20 kHz

Principle Magnetic Flux Line

Diameter Range 3in (76.2 mm) to 13.38 in (339.9 mm)

Primary Curve CCL (mV)
Connections

Top 131" 12P GO box

Bottom 1316 12P GO pin

'Strengths apply to new tools at 70°F (21°C) and 0 psi.

© Copyright 1994-2021 Probe Technologies Holdings, Incorporated. All Rights Reserved. | Specifications may change without notice. | 050-CC275-0100
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IntelleX™ Memory Correlation Tool - 1'/46 in.

The IntelleX™ Memory Correlation Tool (MCT) is a combined casing collar locator,
E gamma ray, piezoresistive pressure and temperature tool ideal for high resolution depth
- determination, BHP/gradient surveys, monitoring sliding sleeve (SSD) positioning and
determining fluid movement in producing or injecting wells. The tool can be programmed
to sample any or all channels at up to 32 samples per second. The 8 MB non-volatile flash
memory can store up to 550,000 data sets.

Ratings & Dimensions

Max temperature 347°F (175°C)

Max pressure 15,000 psi (103.4 mPa)

Outer diameter 1.69 in (43.0 mm)

o Length 5.55 ft (1,691.0 mm)

Weight 29.8 Ib (13.5 kg)
Hardware Characteristics

Transducer type Piezoresistive

Housing Corrosion resistant | 17-4PH (standard) or NACE MR-01-75
Acquisition mode Memory

Connection Top/bottom: /16 in x TOUN ( 5/ in sucker rod )

Electrical Specifications

Battery 5 x ‘C’ cell lithium battery

Voltage (DC) 19.5V, 6.2 Ahr

Memory rate 179 hrs @ 1 sps |52 hrs @ 1 sps PTGR
Memory capacity 8MB

Current 5 mA standby | 54mA sampling
Consumption At 1 sps > 4.3 days operation from a single battery

Temperature Measurements

Range 32 —-345.0 °F (0 —175.0 °C)
Accuracy < +0.9°F (< £0.5°C)
Resolution <0.02°F @ 1 sps (< 0.01°C @ 1 sps)
31 Pressure Measurements
Range 0 - 15,000 psi
Accuracy < +0.05% FS
L Resolution 0.01 psi @ 10,000 psi & 1 sps
Gamma Ray Measurements
Max counting rate 3,000 cps, 4,000 API
API calibration 1 CPS/API unit
- Casing Collar Locator
Ej Range 23%gto 7 in. (60.5 to 177.8 mm)
Principle Magnetic flux line

© Copyright 1994-2020 Probe Technologies Holdings, Incorporated. All Rights Reserved. | Specifications may change without notice. | SEN-0010-0071
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IntelleX™ E-Coil Tool - 1'/4¢ in.

The IntelleX™ E-Coil tool is a Casing Collar Locator, Gamma Ray, internal/external
piezoresistive pressure and temperature tool ideal for real-time logging during coil tubing
operations. The tool can also be run for e-line or memory logging operations. The E-coil
tool includes a battery back-up feature to capture and record real-time data in memory to
prevent data loss while logging. For example, the tool can remain downhole to continue
operations in memory mode if e-line power is lost to the tool string. The tool also offers a
removable gamma ray tool module to prevent damage if the tool is run with ballistics.

Ratings & Dimensions

Max temperature 347°F (175°C)

Max pressure 15,000 psi (103.4 mPa)

Outer diameter 1.69 in (43.0 mm)

Length 6.23 ft. (1.90 m) (M.U.L. excluding fishingneck)
Weight 28.91b (13.1 Kg)
Hardware Characteristics

Transducer type Piezoresistive

Housing Corrosion resistant throughout | Inconel
Combinability None / Standalone
Acquisition mode Memory

Connection GO pin/box

Electrical Specifications
Battery 5 x ‘AA cell lithium battery
Voltage (DC) 19.5VDC, 1.6 Ahr

105 hrs (CCL @ 8 samples/sec & GR-P/T @ 1 sample/sec
72 hrs (CCL @ 16 samples/sec & P/T @ 1 sample/sec

Memory capacity 8MB
Current 5 mA standby

60mA (1 sample/sec), (26 hrs operation from a single battery
after e-line communication fails or is removed)

Memory rate

Consumption

Temperature Measurements

Range 32 —-345.0 °F (0 — 175.0 °C)

Accuracy < +0.9°F (< £0.5°C)

Resolution <0.02°F @ 1 sps (< 0.01°C @ 1 sps)
Pressure Measurements

Range 0 — 15,000 psi

Accuracy < +0.05% FS

Resolution 0.01 psi @ 10,000 psi & 1 sps
Gamma Ray Measurements

Max counting rate 3,000 cps, 4,000 API

API calibration 1 CPS/API unit

© Copyright 1994-2020 Probe Technologies Holdings, Incorporated. All Rights Reserved. | Specifications may change without notice. | SEN-0010-0063
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IntelleX™ Fast-Sampling PT/CCL - 1'/16 & 1%/sin.

The IntelleX™ Fast-Sampling PT/CCL Tool is a Casing Collar Locator, piezoresistive
| pressure and temperature tool ideal for high resolution depth determination, BHP/gradient
g surveys, monitoring sliding sleeve (SSD) positioning and determining fluid movement in
- producing or injecting wells. The tool can be programmed to sample any or all channels at
up to 32 samples per second. The 8 MB non-volatile flash memory can store up to 550,000
data sets.

} Ratings & Dimensions

g SEN-0010-0022 | SEN-0010-0059
1 Max temperature 347°F (175°C)
Max pressure 15,000 psi (103.4 mPa)
Outer diameter 1.69 in (43.0 mm) 1.38 in (34.9 mm)
Length 24.36 in (618.74 mm) 21.6in (549.0 mm)
Weight 12.0 Ib (5.45 kg) 6.33 Ib (2.87 kg)
Hardware Characteristics
Transducer type Piezoresistive
Housing Corrosion resistant | 17-4PH (standard) or NACE MR-01-75
Combinability None / Standalone
Acquisition mode Memory
Connection Top/bottom: /16 in x TOUN ( 5/ in sucker rod )

Electrical Specifications

Battery 1 x ‘AA’ cell lithium battery

Voltage (DC) 3.3-3.9V, 1.6 Ahr

Memory rate 232 hrs @ 1sps |80 hrs @ PT 1 sps | CCL 16 sps
Memory capacity 8MB

Current 1 mA standby | 3 mA sampling
Consumption At 1 sps > 5 days operation from a single battery

Temperature Measurements

Range 32 —-345.0 °F (0 —175.0 °C)
Accuracy < +0.9°F (< £0.5°C)
Resolution <0.02°F @ 1 sps (< 0.01°C @ 1 sps)
Pressure Measurements

Range 0 - 15,000 psi

Accuracy < +0.05% FS
Resolution 0.01 psi @ 10,000 psi & 1 sps

© Copyright 1994-2020 Probe Technologies Holdings, Incorporated. All Rights Reserved. | Specifications may change without notice. | SEN-0010-0059 | SEN-0010-0022
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iSet™ Electro-Hydraulic Setting Tool - 2.165 & 3.60 in.

The iSet™ is a non-ballistic electro-hydraulic setting tool for plugs, packers and straddles,
that operates on slickline in Memory mode or on electric-line in Surface Readout mode.

Ratings & Dimensions - Core Module
2.165 In. 3.60 In.
SEN-0010-0188 SEN-0010-0216
23-302°F (-5-150°C)
15,000 psi (103.4 mPa)

Part Number

Max temperature

Max pressure

Outer diameter

2.165in (54.99 mm)

3.60 in (91.44 mm)

Length

5.42 ft (1.65 m)

4.68 ft (1.43 m)

Weight

52.3 Ibs (23.7 kg)

117.1 Ibs (53.1 kg)

Hardware Charact

eristics - Core Module

Stroke length
Load

10.0 in (254.0 mm)
30,000 Ibs (13,608 kg) 60,000 Ibs (27,216 kg)
Outer: 2” Stub ACME 10 TPI Pin Outer: 3.5” ACME 10TPI Pin
Inner: "'/16” UN-16 TPI Box Inner: "'/16" UN-16 TPI Box

Corrosion resistant materials used throughout

Connection type

Materials

Power Configuration Options
Alkaline Unflasked
Outer diameter

SEN-0010-0260
2.165 in (54.99 mm) (Module only)
9.96 ft (3.04 m) 9.29 ft (2.83 m)
84 Ibs (38 kg) 148 Ibs (67 kg)
248°F (120°C) up to 12 hours

Length (combined)
Weight (combined)
Max temperature

Acquisition Memory
Power 40 “AA” cell batteries
Current Standby: 35 mA | Operating: 170 mA | Setting load: 2100 mA

Connection type SR pin 1'"/1¢” UN-10 TPI with %/4” FN

Alkaline Flasked
Outer diameter

SEN-0010-0261
2.250 in (57.15 mm) (Module only)
9.96 ft (3.04 m) 9.29 ft (2.83 m)
86 Ibs (39 kg) 150 Ibs (68 kg)
302°F (150°C) up to 12 hours

Length (combined)
Weight (combined)
Max temperature

Acquisition Memory
Power 40 “AA” cell batteries
Current Standby: 35 mA | Operating: 170 mA | Setting load: 2100 mA

Connection type SR pin 1""/16” UN-10 TPI with %/s” FN

E-line Head
Outer diameter

SEN-0010-0262
2.165 in (54.99 mm) (Module only)
8.77 ft (2.67 m) 8.11 ft (2.47 m)
68 Ibs (31 kg) 134 Ibs (61 kg)
302°F (150°C) up to 1000 hours

Length (combined)
Weight (combined)
Max temperature

Acquisition Real time / Surface readout (SRO)
Power EPU 30V
Current Operating: 300-390 DC | Supply: 44 DC | Max operating: 400 DC

GO box 1%16” UN-12 TPI with 3/4” FN

Connection type

© Copyright 1994-2020 Probe Technologies Holdings, Incorporated. All Rights Reserved. | Specifications may change without notice. | SEN-0010-0188 | SEN-0010-0216
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ProShooter™ Panel - Addressable Switch Firing

The Probe ProShooter™ Panel is fully compliant with APl RP-67 surface system
requirements. It is Probe’s rack-mounted shooting panel solutions for safely providing
shooting voltage and current to all type of downhole detonating devices used in the

oilfield.
General Specifications
Width 3.5in (88.9 mm)
Height 19.0 in (482.6 mm)
Depth 14.0 in (355.6 mm)
Weight 28.8 Ibs (13.1 kg)
Electrical Specifications
Power Supply 110 -120V AC
Voltage Output 0 to 500 V (Open Circuit Voltage)
Current Output 0to2.0 A
Power Supply Freq 50-60 Hz Single Phase, 2 Wire plus Ground
Output Current 20A
Output Ripple (rms) <2% @ +350VDC 2 A
Output Noise (p-p) <1% @ +350VDC 2 A
Max Power Output 400 W (Non-continuous, load dependent)
Environmental Specifications
Operating 14.0t0 131.0 °F
Temperature (-10.0 to 55.0 °C)
Features

Addressable Switch Firing Capability
USB Interface Board

Dump-Fire Capability

Filter Board
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ProShooter™ Panel - Dump Fire - USB

The Probe ProShooter™ Panel is fully compliant with APl RP-67 surface system
requirements. It is Probe’s rack-mounted shooting panel solutions for safely providing
shooting voltage and current to all type of downhole detonating devices used in the

oilfield.
General Specifications
Width 3.5in (88.9 mm)
Height 19.0 in (482.6 mm)
Depth 14.0 in (355.6 mm)
Weight 28.8 Ibs (13.1 kg)
Electrical Specifications
Power Supply 110 -120V AC
Voltage Output 0 to 500 V (Open Circuit Voltage)
Current Output 0to2.0 A
Power Supply Freq 50-60 Hz Single Phase, 2 Wire plus Ground
Output Current 20A
Output Ripple (rms) <2% @ +350VDC 2 A
Output Noise (p-p) <1% @ +350VDC 2 A
Max Power Output 400 W (Non-continuous, load dependent)
Environmental Specifications
Operating 14.0t0 131.0 °F
Temperature (-10.0 to 55.0 °C)
Features

USB Interface Board
Dump-Fire Capability
Filter Board
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Technical Specification Sheet
ProShooter™

JProbe

Panel - Dump Fire

The Probe ProShooter™ Panel is fully compliant with APl RP-67 surface system
requirements. It is Probe’s rack-mounted shooting panel solutions for safely providing
shooting voltage and current to all type of downhole detonating devices used in the

oilfield.

General Specifications

Width 3.51in (88.9 mm)
Height 19.0 in (482.6 mm)
Depth 14.0 in (355.6 mm)
Weight 28.8 Ibs (13.1 kg)

Electrical Specifications

Power Supply 110 -120V AC

Voltage Output 0 to 500 V (Open Circuit Voltage)
Current Output 0to2.0 A

Power Supply Freq 50-60 Hz Single Phase, 2 Wire plus Ground
Output Current 20A

Output Ripple (rms)

<2% @ +350VDC 2 A

Output Noise (p-p)

<1% @ £350VDC 2 A

Max Power Output

400 W (Non-continuous, load dependent)

Environmental Specifications

Operating 14.0t0 131.0 °F

Temperature (-10.0 to 55.0 °C)
Features

Dump-Fire Capability

Filter Board
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ProShooter™ Panel - Dump Fire - USB - Portable

The Probe ProShooter™ Panel is fully compliant with APl RP-67 surface system
requirements. It is Probe’s rack-mounted shooting panel solutions for safely providing
shooting voltage and current to all type of downhole detonating devices used in the
oilfield. This version allows for portability.

General Specifications

Width 3.5in (88.9 mm)
Height 19.0 in (482.6 mm)
Depth 14.0 in (355.6 mm)
Weight 28.8 Ibs (13.1 k)
Electrical Specifications
Power Supply 110 - 120V AC
Voltage Output 0 to 500 V (Open Circuit Voltage)
Current Output 0to2.0A
Power Supply Freq 50-60 Hz Single Phase, 2 Wire plus Ground
Output Current 20A
Output Ripple (rms) <2% @ +350VDC 2 A
Output Noise (p-p) <1% @ +350VDC 2 A
Max Power Output 400 W (Non-continuous, load dependent)
Environmental Specifications
Operating 14.0t0 131.0 °F
Temperature (-10.0 to 55.0 °C)
Features
Portable

USB Interface Board
Dump-Fire Capability
Filter Board
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Line Select Panel

The Line Selector Panel includes a front facing Line A/B toggle switch. The rear panel has
one male power and one coaxial data input, and two female power and coaxial data outputs
labeled A and B. The panel is rack-mountable and includes handles.

Dimensions
Length 12.0in (304.8 mm)
Rack Mount Width 19.0 (482.6 mm)
Width 17.0in (431.8 mm)
Height 1.75 in (44.45 mm)
Weight 4.01b (1.82 kg)
Operating Temp 14.0 to 131.0 °F (-10.0 to 55.0 °C)
Electrical Specifications
Power Supply 110V AC / 240V AC
Voltage (Output) 0-500V DC

© Copyright 1994-2021 Probe Technologies Holdings, Incorporated. All Rights Reserved. | Specifications may change without notice. | 035-WAR03-0000
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Stray Voltage Potential Monitor

The stray voltage potential monitor unit provides the capability to identify ground wire
integrity, stay current, and radio frequency monitoring.

Dimensions

Length 9.5in (241.3 mm)

Rack Mount Width 19.0 (482.6 mm)

Width 17.0in (431.8 mm)
Height 1.75in (44.45 mm)
Operating Temp 14.0 to 131.0 °F (-10.0 to 55.0 °C)

Electrical Specifications

[ voitage | 12 - 24V DC
Feature Specifications

Ground Line Voltage Detects POS or NEG DC as well as AC voltage
Sensor

Grqund Fault HI Alarms when connection exceeds 5 Ohms
Indicator

RF (Radio . Covers AM frequency from 1 MHz to 900 MHz
Frequency) Detection

Audio Alert The ground fault and RF detectors have built in audio alarms
Alarm Test Tests the alarm logic and siren circuits

Alarm Indicators Continuously shows the state of alarm

Power Switches and fuses are on front of panel for access

© Copyright 1994-2021 Probe Technologies Holdings, Incorporated. All Rights Reserved. | Specifications may change without notice. | 072-STRAY-VOLT






JProbe
Technical Specification Sheet D o

Wireless Shot Detection System

The Wireless Shot Detection System (WSDS) enables the user to wirelessly monitor
and record vibrations of the well induced by explosive charges detonating in a downhole
environment. The WSDS allows the user to secure the transmitter at the wellhead with
a magnetic base and monitor and record data simultaneously up to 400 feet away using
intrinsically safe broadband wireless telemetry. The receiver digitally stores the data on a
USB drive, provides a real-time audio output, and a dedicated line output for interfacing
with a PC to view the audio waveform in real-time.

Case Dimensions

Length 9.66 in (245.36 mm)
Width 10.62 in (269.75 mm)
Height 4.87 in (123.7 mm)
Weight 6.5 Ib (3.0 kq)
Transmitter Dimensions

Length 5.25in (133.35 mm)
Width 3.00 in (76.2 mm)
Height 4.13in (104.90 mm)

Electrical Specifications

Frequency Response 10 Hz - 2500 Hz
Receiver Power 3.7 V rechargeable Li-lon battery
Transmitter Power 3 “AA” batteries

Accessories Included

Wall power supply

3.5 mm male to male audio cable
USB flash drive

Two directional antennas

© Copyright 1994-2021 Probe Technologies Holdings, Incorporated. All Rights Reserved. | Specifications may change without notice. | 050-SHDET-0000
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Bowspring Centralizer - 3 Arm - 3 /2 in.

JProbe

Ratings & Dimensions

Max Temperature’ 400°F (205°C)
Max Pressure 20,000 psi (137.9 mPa)
Diameter 3.51in (88.9 mm)
Length 53.52 in (1359.4 mm)
Weight 46.0 Ib (41.0 kg)

Tensile Strength?

Tension: 30,500 Ib Compression: 30,500 Ib

Min Hole Size

5.51in (139.7 mm)

Max Hole Size

18.0in (457.2 mm)

Hardware Characteristics

Combinability

3.5in X-Y Caliper

Tool Positioning

Centralized

Borehole Fluids

Salt, Fresh and Oil

Connections
Top 131" 12P GO box
Bottom 136" 12P GO pin

"Max Temp rating may be increased to 475°f (246°c) -
tools.

2Strengths apply to new tools at 70°F (21°C) and 0 psi.

limit of 4 hours when combined with HT logging

© Copyright 1994-2021 Probe Technologies Holdings, Incorporated. All Rights Reserved. | Specifications may change without notice. | 050-FG010-BHO1
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Bowspring Centralizer - 4 Arm - 1 /56 in.
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Ratings & Dimensions

Max Temperature’ 400°F (205°C)
Max Pressure 20,000 psi (137.9 mPa)
Diameter 1.69 in (42.93 mm)
Length 37.6 in (955.04 mm)
Weight 26.01b (11.7 k)

Tensile Strength?

Tension: 10,500 Ib Compression: 10,500 Ib

Min Hole Size

2.875in (73.025 mm)

Max Hole Size

10.4 in (264.16 mm)

Hardware Characteristics

Combinability

1.69 in GR, CCL, Bond Tools, Additional Telemetry Tools

Tool Positioning

Centralized

Borehole Fluids

Salt, Fresh and Oil

Connections

Top

131" 12P GO box

Bottom

136" 12P GO pin

"Max Temp rating may be increased to 475°f (246°c) - limit of 4 hours when combined with HT logging

tools.

2Strengths apply to new tools at 70°F (21°C) and 0 psi.

© Copyright 1994-2021 Probe Technologies Holdings, Incorporated. All Rights Reserved. | Specifications may change without notice. | 050-BC170-0000
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Bowspring Centralizer - 4 Arm - 2 3/4 in.

JProbe

[7em]
$2.8in

Ratings & Dimensions

Max Temperature’ 400°F (205°C)
Max Pressure 20,000 psi (137.9 mPa)
Diameter 2.751in (69.85 mm)
Length 34.6 in (878.84 mm)
Weight 36.0 1b (41.0 kg)

Tensile Strength?

Tension: 12,500 Ib Compression: 12,500 Ib

Min Hole Size

3.51in (88.9 mm)

Max Hole Size

13.625 in (346.075 mm)

Hardware Characteristics

Combinability

2.75in GR, CCL, Bond Tools, Additional Telemetry Tools

Tool Positioning

Centralized

Borehole Fluids

Salt, Fresh and Oil

Adjustment

Via locking, threaded collars at lower end of tool

Connections

Top

1316 12P GO box

Bottom

1 316" 12P GO pin

"Max Temp rating may be increased to 475°f (246°c) - limit of 4 hours when combined with HT logging

tools.

2Strengths apply to new tools at 70°F (21°C) and 0 psi.

© Copyright 1994-2021 Probe Technologies Holdings, Incorporated. All Rights Reserved. | Specifications may change without notice. | 050-BC275-0000







Technical Specification Sheet
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Bowspring Centralizer - 4 Arm - Roller - 2 /4 in.

34.625

40.415

Ratings & Dimensions

Max Temperature’ 400°F (205°C)
Max Pressure 20,000 psi (137.9 mPa)
Diameter 2.751in (69.85 mm)
Length 34.56 in (877.824 mm)
Weight 38.01b (17.2 kg)

Tensile Strength?

Tension: 12,500 Ib Compression: 12,500 Ib

Min Hole Size

4.0in (101.6 mm)

Max Hole Size

9.625 in (244.475 mm)

Hardware Characteristics

Combinability

2.75in GR, CCL, Bond Tools, Additional Telemetry Tools

Tool Positioning

Centralized

Borehole Fluids

Salt, Fresh and Oil

Adjustment Via locking, threaded collars at lower end of tool
Connections

Top 1 316" 12P GO box

Bottom 1 316" 12P GO pin

"Max Temp rating may be increased to 475°f (246°c) - limit of 4 hours when combined with HT logging

tools.

2Strengths apply to new tools at 70°F (21°C) and 0 psi.

© Copyright 1994-2021 Probe Technologies Holdings, Incorporated. All Rights Reserved. | Specifications may change without notice. | 050-BC275-ROLR
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Helical 3-Arm Centralizer - 1%/s In.

The Helical 3-Arm Centralizer (HACO005) provides a constant force across its opening
range and centralization in vertical, deviated or horizontal wells. Operating in tubing
or casing up to 6.6” the HAC has been designed to place the rollers precisely where
they need to be.

The HAC has reduced component count through the use of common parts reducing
your inventory and cost.

Tungsten Carbide rollers with replaceable bushes are used and provide a long
service life and the tool is fitted with Elgiloy springs.

The standard tool can be supplied with GO or GOI connections.

Ratings & Dimensions

Max temperature 350°F (177°C)

Max pressure 10,000 psi (68.9 mPa)

Outer diameter 1.38 in (35.0 mm)

Length 25.55 in (649 mm)

Weight 7.01b (3.17 kg)

Materials Corrosion resistant materials used throughout

Measurement Range Up to 7” (177.8 mm) casing
Features

Reduction of drag / friction during well entry

Can be supplied with sucker rod connections for slickline runs

Low component count and common parts reducing spares inventory

Can be supplied with client specified connections

© Copyright 1994-2019 Probe Technologies Holdings, Incorporated. All Rights Reserved. | Specifications may change without notice. | HAC005
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Helical 4-Arm Centralizer - 1'/16 In.

The Helical 4-Arm Centralizer (HACO01) provides a constant force across its
opening range and centralization in vertical, deviated or horizontal wells. Operates
in tubing or casing up to 9 %s”. The HACO001 is designed to place the rollers precisely
where they need to be.

Tungsten Carbide rollers with replaceable bushes allow for extended service life and
the tool is fitted with Elgiloy springs as standard.

The standard tool can be supplied with GO or GOI connections.

Ratings & Dimensions

Max temperature 350°F (177°C)

Max pressure 15,000 psi (103.4 mPa)

Outer diameter 1.69 in (43.0 mm)

Length 30.32in (770.0 mm)

Weight 12.3 Ib (5.6 kg)

Materials Corrosion resistant materials used throughout
Measurement Range Up to 9 %" (244.5 mm) casing
Features

Reduction of drag / friction during well entry
Can be supplied with sucker rod connections for slickline runs
Can be supplied with client specified connections

© Copyright 1994-2019 Probe Technologies Holdings, Incorporated. All Rights Reserved. | Specifications may change without notice. | HAC001
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Helical 4-Arm Centralizer | High Temp - 1'7/16 In.

The Helical 4-Arm Centralizer (HAC001-HT) provides a constant force across its
opening range and centralization in vertical, deviated or horizontal wells. Operates
in tubing or casing up to 9 5/s”. The HACO01-HT is designed to place the rollers
precisely where they need to be.

Tungsten Carbide rollers with replaceable bushes allow for extended service life and
the tool is fitted with Elgiloy springs as standard.

The standard tool can be supplied with GO or GOI connections.

Ratings & Dimensions

Max temperature 572°F (300°C)

Max pressure 15,000 psi (103.4 mPa)

Outer diameter 1.69 in (43.0 mm)

Length 30.32in (770.0 mm)

Weight 12.3 Ib (5.6 kg)

Materials Corrosion resistant materials used throughout
Measurement Range Up to 9 58" (244.5 mm) casing
Features

Reduction of drag / friction during well entry

Can be supplied with sucker rod connections for slickline runs
Can be supplied with client specified connections

1 3/16” - 12UN - GO threads (Pin x Box Threads)

© Copyright 1994-2020 Probe Technologies Holdings, Incorporated. All Rights Reserved. | Specifications may change without notice. | HAC001-HT
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Helical 4-Arm Centralizer | No Feed-Through - 11/46 In.

The Helical 4-Arm Centralizer (HAC009) provides centralization for down hole tools
with 15/16-10 UN-2A Threads (15/16 Sucker Rod Connections).

Operating in tubing or casing up to 9-5/8” the HAC has been designed to place the
rollers precisely where they need to be. A constant force across its opening range
ensures optimum string centralization and it is well suited to memory Production
Logging or Memory Calliper operations.

The HAC has reduced component count through the use of common parts reducing
your inventory and cost.

Tungsten Carbide rollers with replaceable bushes are used and provide a long
service life and the tool is fitted with Elgiloy springs.

Ratings & Dimensions

Max temperature 600°F (315°C)

Max pressure 15,000 psi (103.4 mPa)

Outer diameter 1.69 in (43.0 mm)

Length 28.2in (716 mm)

Weight 11.3 Ib (5.1 kg)

Materials Corrosion resistant materials used throughout
Measurement Range Up to 9 %" (244.5 mm) casing
Features

Reduction of drag / friction during well entry
Can be supplied with sucker rod connections for slickline runs
Low component count and common parts reducing spares inventory

© Copyright 1994-2019 Probe Technologies Holdings, Incorporated. All Rights Reserved. | Specifications may change without notice. | HAC009
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Helical 4-Arm Centralizer - 2 /s In.

The Helical 4-Arm Centralizer (HAC003) provides a constant force across its opening
range and centralization in vertical, deviated or horizontal wells. Operates in tubing
or casing up to 13 %/s”. The HACO0O03 is designed to place the rollers precisely where
they need to be.

Tungsten Carbide rollers with replaceable bushes allow for extended service life and
the tool is fitted with Elgiloy springs as standard.

The standard tool can be supplied with GO or GOI connections.

Ratings & Dimensions

Max temperature 350°F (177°C)

Max pressure 15,000 psi (103.4 mPa)

Outer diameter 2.125 in (54.0 mm)

Length 39.5in (1003.0 mm)

Weight 24.91b (11.3 kg)

Materials Corrosion resistant materials used throughout
Measurement Range Up to 13 %" (339.73 mm) casing
Features

Reduction of drag / friction during well entry
Can be supplied with sucker rod connections for slickline runs
Can be supplied with client specified connections

© Copyright 1994-2019 Probe Technologies Holdings, Incorporated. All Rights Reserved. | Specifications may change without notice. | HAC003
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IntelleX™ HPHT Quartz Gauge - 1'/4 & 13/s in.

The Intellex™ HPHT Quartz Memory Gauge is a slickline, e-line, or coiled tubing conveyed
PT Gauge, available in various ODs and pressure ratings for a range of applications.
Memory capacity is 8 MB and up to 1.4 Million data sets for more than 400 days of
continuous recording at 2 samples/min.

Ratings & Dimensions

Part number SEN-0010-0356 | SEN-0010-0177 | SEN-0010-0166
Max temperature 350°F (177°C)

Max pressure 20,000 psi 25,000 psi 30,000 psi

(137.9 MPa) (172.4 MPa) (206 MPa)

Outer diameter 1.25 in (32.0 mm) 1.375 in (34.9 mm)
Length 2.44 ft (0.74 m)

Weight 15 Ib (6.8 kg) | 15610 (7.07 kg)
Measure point 2.7 in (68.58 mm) from bottom of tool
Materials Inconel 25k psi & MP35N 30k psi rated

(NACE MR-10-75 Compatible)

Connections Top/Bottom 15/16in x 10UN (5/8in Sucker Rod)
Measurements

8 MB for up to 1.4 Million data sets

>2 days (P/T @ 8 samples/sec)

>13 days (P/T @1 sample/sec)
>400 days (P/T @ 2 samples/min)
Acquisition mode Memory

200 hrs@ 1000 hrs@ 2000 hrs@ 4000 hrs@
200°C(392°F) | 175°C(347°F) | 165°C(329°F) | 150°C(302°F)
Primary Output Pressure
Secondary Output Temperature

Memory Capacity

Max Operating Life

Pressure Measurements

Range 15,000 psi (103.4 MPa)

Accuracy <+0.015°C

Resolution <0.008% FS

Drift 0.02% FS per year
Electrical Specifications

3-9Vdc
Voltage 5 Vdc power supplied via USB (programming & data upload)
7.3 Vdc power supplied via 2 x “C” cell battery pack

Current < 2 mA (standby)

Consumption < 6 mA (sampling)

Power 2 X ‘C’ Lithium Batter 7.34V (> 10 days operation @ 1 sample/
Requirements sec) 6.5Ah

© Copyright 1994-2020 Probe Technologies Holdings, Incorporated. All Rights Reserved. | SEN-0010-0356 | SEN-0010-0177 | SEN-0010-0166
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Quantum™ 150C Piezo Memory Gauge

The Quantum™ 150C Piezo memory gauge is a slickline, e-line, or coiled tubing conveyed
downhole memory gauge with significantly enhanced capabilities. The memory gauge is
available in various ODs and pressure ratings depending on the application. An external

fast response RTD temperature sensor is a feature on the 1.25” gauge. The memory has 4X
redundancy capability and up to 5.3 million data sets. With the addition of the SRO panel, the
gauge can have e-line compatibility.

Ratings & Dimensions

Outer diameter

Max temperature 302°F (150°C)
Pressure Range 5kpsi; 10kpsi; 16kpsi; 20kpsi
0.751in 1.0in 1.251in 1.51in

(19.0 mm) (25.4 mm) | (31.75mm) | (38.1 mm)

Length

18.0in (0.46 m); 26.0 in (0.66 m); 29.0 in (0.74 m)

Weight

4.0 Ibs (1.36 kgs)

Materials

Inconel825/Hastelloy (NACE MRO 175) & Nitronic
50SS

Hardware Characteristics

Transducer type

Pressure - Piezo resistive / Temperature - RTD

Acquisition mode

SRO or Memory

Pressure Measurements

Pressure Range

5kpsi; 10kpsi; 16kpsi; 20kpsi

Sampling Rate

1 sps - programmable

Resolution 0.0003% F.S.

Accuracy 0.024% FS /0.05% F.S.

Drift <3 psi/ year
Temperature Measurements

Max temperature 302°F (150°C)

Resolution

0.0018°F (0.001°C)

Accuracy

+ 0.449°F ( 0.25°C)

Response Time

1.5sec/10°C

Electrical Specification

Consumption 3.6V
Max data 5,300,000 sets
Interface USB

Power Source

AA or CC Battery / E-line

© Copyright 1994-2019 Probe Technologies Holdings, Incorporated. All Rights Reserved.
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Quantum™ 150C Quartz Memory Gauge

The Quantum™ 150C Quartz memory gauge is a slickline, e-line, or coiled tubing
conveyed downhole memory gauge with significantly enhanced capabilities. The
memory gauge is available in various ODs and pressure ratings depending on the
application. An external fast response RTD temperature sensor is a feature on the
1.25” gauge. The memory has 4X redundancy capability and up to 8 million data sets.
With the addition of the SRO panel, the gauge can have e-line compatibility.

Ratings & Dimensions

Max temperature 302°F (150°C)

Pressure Range 5kpsi; 10kpsi; 16kpsi; 20kpsi

Outer diameter 0.751in 1.0in 1.251in 1.5in

(19.05 mm) (25.4 mm) (31.75 mm) (38.1 mm)

Length 28.0in 37.0in 38.0in 40.0in
(0.71 m) (0.94 m) (0.97 m) (1.0m)

Weight 4.0 Ibs (1.36 kgs)

Materials Inconel 825/Hastelloy (NACE MRO 175)

Hardware Characteristics

Transducer type Digital Quartz
Acquisition mode SRO or Memory

Pressure Measurements

Pressure Range 5kpsi; 10kpsi; 16kpsi; 20kpsi
Sampling Rate 1 sps - programmable
Resolution 0.008% psi/sec

Accuracy 0.015% FS (5k & 10K) / 0.02% FS (16k & 20k)

Temperature Measurements

Max temperature 302°F (150°C)
Resolution 0.0018°F (0.001°C)
Accuracy + 0.449°F (= 0.25°C)

Electrical Specification

Consumption 3.6V
8,000,000 sets
Max data (memory has 4X redundancy capability)
Interface USB URod
Power Source AA or CC Battery / E-line

© Copyright 1994-2019 Probe Technologies Holdings, Incorporated. All Rights Reserved.
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The Quantum™ 177C Quartz memory gauge is a slickline, e-line, or coiled tubing
conveyed downhole memory gauge with significantly enhanced capabilities. The
memory gauge is available in various ODs and pressure ratings depending on the
application. An external fast response RTD temperature sensor is a feature on the
1.25” gauge. The memory has 4X redundancy capability and up to 8 million data sets.
With the addition of the SRO panel, the gauge can have e-line compatibility.

Technical Specification Sheet

Quantum™ 177C Quartz Memory Gauge

Ratings & Dimensions
Max temperature
Pressure Range

350°F (177°C)
5kpsi; 10kpsi; 16kpsi; 20kpsi

Outer diameter 0.751in 1.0in 1.251in 1.5in
(19.05 mm) | (25.4 mm) (31.75 mm) (38.1 mm)
Length 28.0in 37.0in 38.0in 40.0in
(0.71 m) (0.94 m) (0.97 m) (1.0m)
Weight 4.0 Ibs (1.36 kgs)
Materials Inconel 825/Hastelloy (NACE MRO 175)

Hardware Characteristics

Transducer type
Acquisition mode

Digital Quartz
SRO or Memory

Pressure Measurements
Pressure Range
Sampling Rate
Resolution
Accuracy

5,000 psi; 10,000 psi; 16,000 psi; 20,000 psi
1 sps - programmable
0.008% psi/sec
0.015% FS (5k & 10K) / 0.02% FS (16k & 20k)

Temperature Measurements

Max temperature

350°F (177°C)

Resolution

0.0018°F (0.001°C)

Accuracy

+ 0.449°F (+ 0.25°C)

Electrical Specification

Consumption

3.6V

Max data

8,000,000 sets

(memory has 4X redundancy capability)

Interface

USB URod

Power source

AA or CC Battery / E-line

© Copyright 1994-2019 Probe Technologies Holdings, Incorporated. All Rights Reserved.
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Probe Depth Logger

The Probe Depth Logger records and displays depth, line speed and tension to identify potential downhole
problems if thresholds are triggered. It is designed to comply with essential health and safety requirements
of Annex Il ATEX directive 2014/34/EU and the standard EN 60079-15:2010 as Zone 2 rated equipment for
use in hazardous areas. The enclosure is rated to IP66.

Ratings & Dimensions

Operating: 14 to 122°F (-10 to +50°C )

Temperature Range Non-Operating: -4 to 158°F (-20 to +70°C)

Width x Hight x Depth 3.94 x6.30 x 3.15in (100.0 x 160.0 x 80.0 mm)
Weight 1.1 1b (0.5 kg)
Materials Die-cast Aluminium

Hardware Specifications

Display 4 line LCD digital display of real-time, depth, pull (tension) and line speed.
Connectors Charger, encoder, pressure transducer, USB device.

Switches 2 off

Inputs 1 off 4-20 mA for'tension sensor from thg measuring head..

1 off quadrature IP for optical encoder for depth signal from measuring head.

Cable & Drum 263 ft (50 m) of cable on drum for connection from encoder to adapter box.
Measurements

Sample Rate 1 sec

Memory 512Mb for storing and backing up real time depth, line pull (tension) and line speed.
Transducers Hohner I.S. encoder (100 PPR), 7 way connector, Zone 2 label / C.O.C.
Pressure Transducer Intrinsically safe, 4-20mA, 0.15% accuracy, Standard ranges: 1000 to 30000 psi,

c/w 10 mtrs of cable

Electrical Specifications

Internal lithium battery for 24 hours of continuous logging.

Power (Optional lead acid battery pack for minimum 50 hours of continuous logging.)

© Copyright 1994-2021 Probe Technologies Holdings, Incorporated. All Rights Reserved. | Specifications may change without notice. | SEN-0024-0108
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Probe Depth Logger Encoder

The Probe Encoder is for use with the Probe Depth Logger and a range of ATEX
zone 2 products.

Ratings & Dimensions

Shaft Size (OD /L) 0.394 in (10.0 mm) / 0.79 in (20.0 mm)
Materials Die-cast Aluminum

Hardware Specifications

Connectors 7 Pin Male Plug

Pin 1 RED (A+)
Pin 2 Black (A-)

Pin Out Pin 3 White (B+)
Pin 4 Green (B-)
Pin E N/C
Cable Length* 32.8 ft (10.0 m)
Markings I 3 G Ex nA IIB T4 Gc | Suitable for ATEX zone 2 environments
Measurements

No. of Pulses / .
Revolution 512 ppr (100 ppr available)

*The following extensions are available: 6.6 ft (2.0 m), 10.0 ft (3.0 m), 16.5 ft (5.0 m)

© Copyright 1994-2021 Probe Technologies Holdings, Incorporated. All Rights Reserved. | Specifications may change without notice. | SEN-0010-0105
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KPG Pressure / KTG Temperature Gauge

The KPG and the KTG temperature recorders use the principle of the multiple
helical coil Bourdon Tube to provide rugged and dependable operation. The KTG Bi-
metal Temperature recorder uses two unique metals to create a rotation in the coil,
providing temperature data.

KPG Pressure Gauge

Pressure ranges 5k psi; 10k psi: 15k psi
Accuracy +/-0.2% of full scale
Linearity 0.05%
Sensitivity 0.0005% FS
Outer diameter 1.25in

] Length 73-3/8"

| Weight 15 Ibs

Materials K-Monel & hardened stainless steel (NACE MRO 175)

KTG Bi-Metal Temperature Gauge

Max Temperature 450° for 24-360 hrs / 700° F for 3-12 hrs
Accuracy +/-1°C absolute

Outer diameter 1.25in

Length 66-1/2"

Weight 13 Ibs

KPG Pressure Element Protector GET-1

Protector type Bellows
Temperature range Up to 700°F

KPG/KTG Clocks Temperature Range
Clock hours 3-6-9-12 24-48-244-360 720
Temperature range 700°F (370°C) 450°F (232°C) 392°F (200°C)

KPG/KTG Housings
| Materials | K-Monel & hardened stainless steel (NACE MRO 175) |

© Copyright 1994-2020 Probe Technologies Holdings, Incorporated. All Rights Reserved.
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The KPerm™ Piezo-resistive

permanent

gauge delivers  continuous

pressure, temperature and vibration data to surface, delivered through the
Surface Read Out system. Itis based on field-proven permanent downhole gauge
technology. The gauge is internally and externally EB welded and designed for
maximum shock and vibration resistance to enhance reliability and performance.

Ratings & Dimensions

Max temperature 257°F (125°C) / 302°F (150°C)
Pressure Range 3Kpsi, 5Kpsi 10Kpsi, 15Kpsi

. 0.751in 0.9in 1.191in
Outer diameter (19.05 mm) (22.86 mm) (30.23 mm)
Length 8.8in 13.17in 15.73in

(223.5 mm) (334.5 mm) (399.5 mm)

Weight 2.0 Ibs.
Materials Nitronic 50 or Inconel 825

Hardware Characteristics

Transducer type

Piezo resistive

Acquisition mode

SRO (Surface Read Out) Panel

Pressure Measurements

Pressure Range

3Kpsi, 5Kpsi 10Kpsi, 15Kpsi

Sampling Rate

1 sps

Resolution 0.0003% FE.S.
Accuracy 0.024% FS /0.05% F.S.
Drift < 3 psi/ year

Temperature Measurements

Max temperature 257°F (125°C) / 302°F (150°C)
Resolution 0.005% F.S.
Accuracy +1°C

Vibration Measurements (Optional)
Range 0-25 G
Resolution 0.001 G
Accuracy 1%

Electrical Specification

Max data Continuous data stream
Interface KPerm SRO
Operating Voltage 24Vdc
Operating Current 12 -34 mA

© Copyright 1994-2020 Probe Technologies Holdings, Incorporated. All Rights Reserved
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KPerm™ Quartz Downhole Gauge

The KPerm™ Quartz Permanent Downhole Gauge is a permanently installed inside
the Probe’s solid gauge mandrel. The permanent gauge delivers continuous high
accuracy pressure and temperature data to surface where it is displayed real time via
a surface readout. The gauge is internally and externally Ebeam welded and designed
formaximum shock and vibration resistance to enhance the reliability and performance.

Ratings & Dimensions

Max temperature 302°F (150°C)

Pressure Range 5Kpsi; 10Kpsi; 16Kpsi; 20Kpsi

Outer diameter 1.0in (25.4 mm)

Length 30 in (762 mm)

Weight 4 Ibs

Materials Nitronic 50 / Inconel 825/Hastelloy (NACE MRO 175)

Hardware Characteristics
Transducer type Digital quartz
Acquisition mode Surface Read Out (SRO panel)

Pressure Measurements

Pressure Range 5Kpsi; 10Kpsi; 16Kpsi; 20Kpsi
Sampling Rate 1 sps
Resolution 0.008% psi/ sec

0.015% F.S. 5K and 10K
0.02% F.S 16K and 20K
Drift 0.02% F.S/Year

Accuracy

Temperature Measurements

Max temperature 302°F (150°C)
Resolution 0.0018°F (0.001°C)
Accuracy + 0.449°F (£ 0.25°C)

Electrical Specification

Max data Continuous data stream
Interface Surface Read Out (SRO panel)
Operating Voltage 24Vdc

Current 12-34 mA

© Copyright 1994-2019 Probe Technologies Holdings, Incorporated. All Rights Reserved.
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Probe Multi-Drop Gauges are based on our field proven permanent piezo gauge
technology. Up to 6 gauges can be run on a single TEC cable conductor. All gauges
continuously provide accurate pressure and temperature data to surface, where it
is displayed real-time via a single surface readout. The gauges are internally and
externally E-beam welded, and designed for maximum shock and vibration resistance
to enhance reliability and performance.

Technical Specification Sheet
KPerm™ Multi-Drop Downhole Gauge

e SR

Ratings & Dimensions

Max temperature

257° (125° 302°F (150°C)

Pressure Range

3kpsi, 5kpsi, 10kpsi & 15kpsi

Outer diameter

1.19in (30.2 mm)

Length 19.0 in (482 mm)
Weight 3.5 Ibs (1.59 kgs)
Materials Nitronic 50 or 718 Inconel NACE MRO 175

Hardware Characteristics

Transducer type

Piezo resistive

Acquisition mode

Surface Readout Panel (SRO)

Pressure Measurements

Pressure Range

3kpsi, 5kpsi, 10kpsi & 15kpsi

Sampling Rate

1 sps

Resolution 0.0003% FE.S.
Accuracy 0.024% F.S. or 0.05% F.S.
Drift < 3 psi/ year
Temperature Measurements

Max temperature 302°F (150°C)
Resolution 0.005% F.S.
Accuracy +1°C

Electrical Specification

Max data

Continuous data stream

Interface KPerm SRO
Operating Voltage 24Vdc
Operating Current 12-34 mA
Max Number of Gauges 6
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Technical Specification Sheet

Surface Data Acquisition Cards

JProbe

Surface Data Acquisition Cards are designed to supply power to and
communicate with the downhole gauge; a single card can interface with up to 4
permanent downhole gauges. The card converts received raw data signals
from the gauge into pressure and temperature values; the data is transmitted
via a RS485/232 Modbus RTU protocol to a local data gathering system. The
cards are supplied in a single channel or multi-channel (up to 4) configuration.

Ratings & Dimensions

Single Channel Unit

Max Temperature -4F(-20C) to 149°F(65°C)
Size 4.125" x 3.75”" x 2.125”
Materials Aluminum — DIN rail mount

Primary Input

Downhole permanent gauge raw data

Primary Output

485 or 232 Modbus RTU

Gauge Types

All Probe permanent gauges

Multi-Channel Unit

Connected Gauges

4

Max Temperature 149°F (65°C)
Size 6.75" x 4.5” x 1.45”
Materials HDPE — DIN rail mount

Primary Input

Downhole permanent gauge raw data

Primary Output

485 or 232 Modbus RTU

Gauge types

All Probe permanent gauges

Data Measurements

Sampling Rate

1 sample/sec

Slave Address

1 (can be set up to 251)

Output Modbus RTU 485 or 232
Baud Rate 9600 —19200

Data Bits 8

Stop Bits 1

Parity None

Electrical Specification

. Current 24vDC, 200 mA max
Single Voltage 120VAC or 22 — 32vDC
Channel

Power 4.8W
E Current 24vDC, 450 mA max
our
Channel Voltage 120vAC or 22 — 32vDC
Power 6.8W
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The permanent gauge Surface Read Out (SRO) panel provides the interface to the
downhole gauge and enablesitto communicate to surface.The paneliscommontoall
permanent guages: piezo, quartz, multi-drop and dual gauge. This NEMA enclosure
containsthenecessary powersupply,communication modulesanddisplay (optional).
The enclosure is delivered with only the minimum of wellsite connections required.

Technical Specification Sheet
SRO Surface Enclosure

Ratings & Dimensions

Temperature -4F(-20C) to 149°F(65°C)

Size 14"x 12" x 6”

Materials Hot compression molded fiberglass
Latches padlock latches

Cable Glands 3 Metal cable glands; fits .42” to .75” cable

Primary Input

Downhole permanent gauge raw data

Communication Output

485 or 232 Modbus RTU

Gauge Types

Quartz and Piezo gauges

Data Measurements

Sampling Rate

1Sec. 5Sec, 10Sec ....180mins

Memory

2GB up to 16GB removable Micro SD card

Downhole Tools

1 up to 4 gauge connections

Slave Address

1 (can be set up to 251)

Output

Modbus RTU 485 or 232

Baud Rate

9600 — 19200 bps

Electrical Specification

Power Supply 120 Vac or 24Vdc
Fuse Rating 300mA
SRO Display 10— 30 Vdc
. Current 24 Vdc, 200 mA max
Single Voltage 120Vac or 22 — 32 Vdc
Channel
Power 4.8W
E Current 24 Vdc, 450 mA max
our
Channel Voltage 120Vac or 22 — 32 Vdc
Power 6.8W
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Permanent Gauge Solid Mandrel

The permanent gauge solid mandrel is designed to connect the gauge onto the
production tubing and to provide a path for the gauge to measure the internal tubing
pressure. The tubing pressure is measured via a port leading to the inside of the
production tubing. During the installation of the gauge the mandrel provides full
protection for the gauge and the cable head.

The mandrel design makes it suitable for both single and dual pressure permanent
gauges. The |.D of the mandrel is the same as the production tubing; the OD can vary
depending on the tubing and casing size. All designs are made to meet production-
tubing specifications and manufactured in accordance to API 5CT, the tables below
provide details for the 3 most common mandrel sizes.

Ratings & Dimensions

Mandrel size 4-1/2” Mandrel

Max pressure 15,000 psi

Outer diameter 5.91in (15.0 cm)

Inner diameter 3.875in (9.84 cm)

Length 70.0in (1.77 m)

Weight 48.0 Ibs (21.77 kQ)

Materials CS-4140 — 13Cr; other materials on request
Threaded Connections EUE / VAM TOP - other threads on request
Applications Piezo, Quartz KPerm gauges

Max pressure 15,000 psi

Outer diameter 5.0in (12.7 cm)

Inner diameter 2.92in (7.41 cm)

Length 67.0in (1.70 m)

Weight 38.0 Ibs (17.20 kg)

Materials CS-4140 — 13Cr; other materials on request
Threaded Connections EUE / VAM TOP - other threads on request
Applications Piezo, Quartz KPerm gauges

Max pressure 15,000 psi

Outer diameter 4.50in.(11.43 cm)

Inner diameter 2.40in. (6.09 cm)

Length 66.0 in. (1.67m)

Weight 33.0 Ibs (14.97 kg)

Materials CS-4140 — 13Cr; other materials on request
Threaded Connections EUE / VAM — other threads on request
Applications Piezo, Quartz KPerm gauges
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Permanent Gauge Welded Mandrel

JProbe

The permanent gauge welded mandrel is designed to connect the gauge onto the
production tubing and to provide a path for the gauge to measure the internal tubing
pressure. The tubing pressure is measured via a port leading to the inside of the
production tubing. During the installation of the gauge, the mandrel provides full
protection for the gauge and the cable head.

The mandrel design makes it suitable for both single and dual pressure permanent
gauges. The I.D of the mandrel is the same as the production tubing; the OD can vary
depending on the tubing and casing size. All designs are made to meet production-
tubing specifications and manufactured in accordance to API 5CT, the tables below
provide details for the 3 most common welded mandrel sizes.

Mandrel size

Max pressure

Ratings & Dimensions

2-3/8” Mandrel
5,000 psi

Max outer diameter

3.816in (9.69 cm)

Inner diameter

1.995 in (5.07 cm)

Length

51.19 in (130.02 cm) — hand-tight engagement

Weight

4.7 1b/ft

Threaded connection

2.375in 8 Rd Reg EUE

Materials

P-110; N-80; L-80; J-55

Applications

Piezo gauge

Mandrel size
Max pressure

2-7/8” Mandrel
5,000 psi

Max outer diameter

4.334in (11.0 cm)

Inner diameter

2.441in (6.2 cm)

Length

51.37 in (130.48 cm) — hand-tight engagement

Weight

6.51b/ft

Threaded connection

2.875in 8 Rd Reg EUE

Materials

P-110; N-80; L-80; J-55

Applications

Piezo gauge

Mandrel size
Max pressure

3-1/2” Mandrel
5,000 psi

Outer diameter

5.084 in (12.7 cm)

Inner diameter

2.92in (7.41 cm)

Length 51.75 in (131.45 cm) — hand-tight engagement
Weight 9.30 Ib / ft

Materials P-110; N-80; L-80; J-55
Applications Piezo gauge

*Mandrel is third-party sourced.
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Permanent Gauge Downhole Cable

The Permanent Downhole Cable provides a mechanism to communicate to the downhole
gauge, providing power and telemetry to and from the sensor. The standard format is 0.25”
OD, 316SS TEC protected by 11mm x 11mm Fluoropolymer encapsulation that provides a
high degree of protection for the mono-conductor line. This TEC is 150°C (302°F) rated with 7
strand conductor line. These cables are manufactured under ISO quality control and are fully
tested with all relevant documentation available.

Ratings & Dimensions

Cable Options Bare cable or Encapsulated
316 SS (Stainless Steel)
Max Working 13,125 psi
Pressure A825 Inconel
20,250 psi
Outer Diameter 0.25” tube
Wall Thickness 0.028” 0.035” | 4mm
Length Up to 25,000 ft
Outer Insulation: Expanded Polyolefin Filler
Insulation Inner Standard: FEP (Fluoropolymer)
Superior: Teflon
11 x 11 mm or 3/8 in round
Encapsulation Standard: Polypropylene
Optional: Rilsan, Tefzel, PFA
Conductor 18 AWG, 7/s, Tin Coated Copper

Electrical Specifications

Electrical Specifications Units Nominal Tolerance
Conductor Resistance
20°C Ohms/1000ft 7 ohms 7 ohms max
150°C 11 ohms 11 ohms max
Armour Resistance
20°C Ohms/1000ft 18.5 ohms +/-2 ohms
150°C 19.1 ohms +/-2 ohms
Capacitance Resistance
20°C pF/ft 26.0 ohms
150°C 27.5 ohms
Insulation Resistance Ohms/1000ft 15,000 minimum

Hardware Characteristics
Combinability KPerm Peizo, Quartz, Hybrid Quartz

*Cables are third-party sourced.
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Cable Protectors

Cross-coupling Cable Protectors are installed to secure the permanent downhole cable to the production
tubing. They are typically installed on the coupling of the production tubing, designed to protect and
support the downhole cable from physical damage during installation and throughout the life of the well.

Mid-Joint clamps are also available with the same specification as the clamps below, these clamps do
not fit across the production tubing coupling.

Hardware Characteristics

Tubing Size Typical -2-3/8”, 2 7/8ths, 3 12" & 4-1/2”
(other clamps are available on request)

Combinability TEC bare/encapsulated & Capillary

Configuration Round or Square TEC

Bolts Captivated M10 Bolts to be torqued to 30ft/Ibs

Cable Slots Cable slots option vary to suit the completion

requirements
Materials Cast steel or pressed metal construction

Features & Benefits

One piece assembly with chamfered ends

Fastener designs ensure fast and safe installation

Protector to be butted up against the downhole end of the coupling

No loose parts

Slim hole casing designs are available

Low risk of hang up while running in hole

Quick and easy to install.
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Wellhead Outlet

The Wellhead Outlet connects the permanent downhole cable (TEC Line) to an
armored surface cable while isolating the electrical connection in an explosion-
proof housing, and provides a dual safety barrier to prevent well fluid migration
to the surface. High-quality Swagelok fittings are an integral part of the design.

Ratings & Dimensions

Max pressure 15,000 psi

TEC line fittings OD Standard %” OD (Other sizes to order)
Length 15.78”

Weight 10.0 Ibs (1.36 kgs)
Mounting ¥%” Male NPT (Other sizes to order)
Materials 316 SS

Pressure Test Field pressure testable to 5k psi

Electrical Specification
Voltage

24 vDC
NEC/CEC:Class |, Division 1 & 2, Groups B, C,
D;Class I, Division 1, Groups E, F, G;Class I, Division
2, Groups F, G Class lll;UL Standard: 1203;ANSI
Standard: C33.27;CSA Standard: C22.2 No. 30;NEMA/
EEMAC 3, 4

Standards met

w09 |,8qoJd mmm
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Quantum™ Geothermal PT Gauge

The Quantum™ Geothermal PT gauge is a subsurface high temperature memory
tool designed to continuously measure and record downhole pressure and
temperature. The PT gauge has excellent thermal protection from temperatures
up to 350°C. A fast response temperature sensor (RTD) provides a high accuracy
temperature profile of the well. Communication is via USB interface and the tool
is powered using AA cell batteries.

Ratings & Dimensions

Max temperature 4 hours @ 662°F (350°C)

Max Tool pressure 8,500 psi

Pressure Range 0-5k psi / 0-8.5k psi

Outer diameter 1.75in (44.45 mm)

Length 59.0in (1.49 m)

Weight 28.0 Ibs (12.7 kgs)

Materials 17/4 ph or 718 Inconel NACE MRO 175

Hardware Characteristics

Transducer type Pressure: Piezo resistive Temperature: RTD
Battery type AA Lithium / Alkaline

Pressure Measurements

Pressure Range 0-5k psi / 0-8.5k psi
Sampling Rate 1 sps
Resolution 0.0003% F.S.
Accuracy 0.024% F.S. or 0.05% F.S.

Temperature Measurements

Max temperature 4 hours @ 662°F (350°C
Resolution 0.0018°F (0.001°C)
Accuracy + 0.449°F (= 0.25°C)
Response Time 1.5sec/10°C

Electrical Specification

Consumption 3.6V

Max data 3,500,000 sets

Interface USB URod
Application

Mode Memory / SRO

Logging time 4 hrs @ 350°C, 6 hrs @ 300°C
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Technical Specification Sheet
Quantum™ Geothermal PTS Gauge

JProbe

The Quantum™ Geothermal PTS gauge is a subsurface high temperature memory
tool designed to continuously measure and record downhole temperature, pressure
and flow. The PTS gauge has excellent thermal protection from temperatures up to
350°C. Directional flow data is provided by the lower spinner section. A fast response
temperature sensor (RTD) provides a high accuracy temperature profile of the well.
Communication is via USB interface and the tool is powered using AA cell batteries.

Ratings & Dimensions

Max temperature

4 hours @ 662°F (350°C)

Max Tool pressure

8,500 psi

Pressure Range

0-5k psi/ 0-10k psi

Outer diameter

2.125in (53.9 mm)

Length 66.0in (1.67 m)
Weight 30.0 Ibs (13.6 kgs)
Materials 17/4 ph or 718 Inconel NACE MRO 175

Hardware Characteristics

Transducer type

Pressure: Piezo resistive

Temperature: RTD

Battery type

AA Lithium / Alkaline

Pressure Measurements

Pressure Range

0-5k psi / 0-10k psi

Sampling Rate

1 sps

Resolution

0.0003% F.S.

Accuracy

0.024% F.S. or 0.05% F.S.

Temperature Measurements

Max temperature

4 hours @ 662°F (350°C)

Resolution

0.0018°F (0.001°C)

Accuracy

+ 0.449°F (+ 0.25°C)

Response Time

1.5sec/10°C

Flowmeter / Spinner

Outer diameter

2-1/8” & 1-11/16”

Sensors 2 or 3 Reed switch/magnetic
Data Flow with directional sensing
Flow rate 30 RPM - 18,000 RPM

Electrical Specification

Consumption 3.6V

Max data 3,500,000 sets

Interface USB URod
Application

Mode Memory / SRO

Logging Time 4 hrs @ 350°C, 6 hrs @ 300°C
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The Ultra High Temperature (UHT) Dimension tool provides two continuous
independent perpendicular measurements (X and Y) of the internal
diameter  of the casing, in line with a temperature profile of the well via an
external fast-response temperature detector (RTD). Operating in memory mode,
communications are via USB interface. Utilizing Probe Smart Battery technology
to power the on-board electronics, it can measure up to 14.0” ID casing.

Technical Specification Sheet

Ultra High Temperature X-Y Caliper

Ratings & Dimensions
Max temperature
Max pressure
Outer diameter
Length

617°F (325°C)

8,500 psi (58.6 mPa)
2.125in (53.98 mm)

88.34 in (2.24 m)
Weight 55.0 Ibs (24.95 kgs)
Measure Points 3.0in-14.0in (76.2 mm - 355.6 mm)
No. of arms 4
Materials 17-4 PH or 825 Inconel

Hardware Characteristics

Sensor type DVRT
Temperature RDT
Battery type AA Alkaline

Tool Measurements

20 off X and temperature sps

Sample Rate Diameter
P ! & 20 off Y and temperature sps

Sample Rate Temp.

1 sps

Diameter Accuracy

+0.25in (+ 6.35 mm)

Temperature Accuracy

+ 0.27°F (= 0.15°C)

Electrical Specification

Consumption 3.6V

Interface U-rod
Application

Mode Memory (SRO to follow)

Logging Time 4 hrs @ 325°C, 6 hrs @ 300°C
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ProTherma™ PTS

JProbe

The ProTherma™ PTS is a production logging tool that provides pressure, temperature, flow

rate, gamma ray, and casing

collar measurements on either Memory or Surface Read Out

mode in ultra-high temperature environments.

Ratings & Dimensions

1.69” 1.83”

Max temperature

4 hrs @ 482°F (250°C) 4 hrs @662°F (350°C)

6 hrs @ 572°F (300°C)

Max Tool pressure

15k psi at 482F (250C) 17.5k psi at 600F (316C)

Outer diameter

1.688 in (42.87 mm) 1.830 in (46.48 mm)

Length SRO: 7.33 ft (2.23 m)
Memory: 9.0 ft (2.74 m)
Weight SRO: 55.0 Ibs (25.0 kgs) SRO: 60.0 Ibs (27.2 kgs)
Memory: 60.0 Ibs (27.2 kgs) Memory: 65.0 Ibs (29.5 kgs)
Materials NACE MR0175 /1SO 15156 compliant

Hardware Characteristics

Acquisition mode

Memory or SRO (with SDS Warrior™ or ALT OPAL™)

Memory Size

8 MB

Sample Rate

P,T,F: 1 sps | CCL: 20 sps

Pressure Measurements

Sensor Type Quartz
Resolution 0.0008% F.S.
Accuracy 0.02% F.S.

Pressure Range

0 — 5k psi or 0-10k psi

Transducer Max

10,000 psi (68.9 mPa)

Temperature Measurements

Sensor Type RTD
Resolution 0.002% F.S.
Accuracy 0.15% F.S.

Response Time

1.5sec/10°C

RTD Max

662°F (350°C)

Flowmeter / Spinner

Sensor Type

Triple Reed Switch

Continuous spinner

Outer diameter

1.688in (42.8 mm) | 2.125in (53.9mm) |

3.0in (76.2 mm)

Fullbore spinner

4.5in (114.3 mm) | 7.5in (177.8 mm)

Resolution

27?7

Threshold Range

?77?-18,000 RPM

Gamma Ray

| Sensor Type |

Nal Scintillation
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Warrior Cased Hole Logging Panel

The Scientific Data Systems STIP provides support for a very wide range of products.
When fitted with either our HSM002 (HD Surface Modem) or used with our HIP002 (HD
Interface Panel) it provides full support for all Probe products.

The system utilizes Warrior version 8 logging software which is exceptionally robust,
provides full acquisition and playback support while being intuitive and simple to use.

General Specifications

Processor Digital Signal Processor (DSP) 1.6 MSPS
Memory Interface Integrated USB2 Hub and Flash Drive 16 Channel
Power 400 VDC, 500 mA Power Supply Programmable
Supported Plotters iSys, Neuralog, Printrex, among others
Features

16 bit ADC 6 Channel Counter/Timer
Programmable Filter/Amplifier Boards Acoustic Filter
Constant Voltage/Current Modes

External Power Supply Interface

Depth Encoder and Line Tension Interface

Surface Sensor Inputs
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OPAL Acquisition System Panel

The OPAL acquisition system is based on an electronic design in which software control
techniques have been used to the best advantage. The hardware incorporates electronic
components with embedded systems controlled via the LOGGER SUITE windows interface
program. The OPAL operates all tools using the ALT/MSI, the Probe PTX and Kuster

telemetry communication protocols.

Dimensions
Length 19.7 in (500.38 mm)
Width 20.5in (520.7 mm)
Height 8.3in (210.82 mm)
Weight 46.3 b (21.5 kg)

Electrical Specifications

Voltage (Input)

100-240 V AC, 50-60 Hz (inverter compatible)

Tool Power

Up to 400 V / 1.3A - (750W)

Hardware Characteristics

PC Connection

High Speed USB

Software

Logger Suite V 12.1 or later on Windows OS

Upgradeability

User upgradeable firmware

Logging Cable

Standard single, multi-conductor and coax

Connections

8 analog inputs to collect information from external

sensors. Scientific Data Systems - Warrior connectors-wiring
compatibility

-
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HD Surface Modem — Surface Telemetry Board

The HD Surface Modem — Surface Telemetry Board (HSM002) is installed into the HIP002,
HLPOO1 or SDS STIP Panels and adds full telemetry support for all HD tools on standard
service electric wireline lengths of up to 30,000 ft (9,100 m).
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Dummy Logging Cable / Line Simulator

The Dummy Logging Cable/Line (DLC002) allows logging tools to be tested on 3 different
simulated line lengths with 90Q, 160Q and 220Q representing Short, Medium and Long
mono conductor cable lengths.

© Copyright 1994-2020 Probe Technologies Holdings, Incorporated. All Rights Reserved. | Specifications may change without notice. | DLC002
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HD Interface Panel

The HD Interface Panel (HIP002) is a USB device that adds support for HD tools to the
Scientific Data Systems STIP.

It is a rugged, reliable, self contained unit which provides 300V DC tool power in addition
to handling all communications between the down hole tools and the surface and from the
internal modem to the STIP.

The HIP002 is recommended when there is need to work in different units or for portable

operations.
Dimensions
Length 19.0in (482.6 mm)
Width 19.0 in (482.6 mm)
Height 2.0in (50.8 mm)
Weight 18.0 Ib (8.17 kg)
Materials Corrosion resistant materials used throughout

Hardware Characteristics

| Combinability | All HD tools (RADii, iQ, PL, RAS, etc)
Electrical Specifications

Voltage (Output) 300V DC

Voltage (Input) 110V AC / 240V AC

PASSENGER —_—

H o

=y,
PASSENGER HV.
SWITCH DISABLE

AN3HYND
VOLTAGE
JOVLI0A

© Copyright 1994-2020 Probe Technologies Holdings, Incorporated. All Rights Reserved. | Specifications may change without notice. | HIP0O02






JProbe
Technical Specification Sheet D o

HD Logging Panel

The HD Logging Panel (HLP0O1) is a complete logging panel providing full support for our
standard service telemetry. Depth and Line Tension inputs are provided.

In addition to providing tool power to the panel, it also manages communications between
the down hole tools and the surface, and from the modem to logging PC.

A single 1U Panel design means that the primary panel and a back up can be transported
in a 2U Shipping Box.

Dimensions

Length 19.0in (482.6 mm)

Width 19.0 in (482.6 mm)

Height 2.0in (50.8 mm)

Weight 18.0 Ib (8.17 kg)

Materials Corrosion resistant materials used throughout

Hardware Characteristics

Combinability All HD tools (RADIi, iQ, PL, RAS, etc)
Acquisition Mode Real-time

Electrical Specifications

Voltage (Output) 300V DC
Voltage (Input) 110V AC / 240V AC
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Logging System

The HLP0O1 combined Logging Panel with Tool Power Supply and Depth/Tension Inputs.
This is a slim “1U” panel that supports all HD products.

A V85e fast Thermal Plotter provides high quality output from the logging software.

The entire systemis built around a rugged PC that is suited to the harsh oilfield environment.
The logging panel and printer are housed in a shock mounted 19” Rack box. The system
uses Warrior Version 8 plus all HD modules. A full Cased Hole Logging hardlock key and
a companion (office) key are provided.
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Tool Interface Box

The Tool Interface Box (TIB001) is a USB device that replaces the Surface Modem and
TCU or Memory Tool for tool testing purposes.

When used with Warrior Version 8 it allows single Production Logging Tool sensors, or
complete Production Logging Strings to be checked.

S
~
=
@
m
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Gamma Ray - CCL - Temperature Tool - 1 /46 in.

Ratings & Dimensions

Max Temperature

350°F (177°C) for 4 hours

Maximum Pressure

20,000 psi (138 MPa)

Outer Diameter

1.69 in (42.93 mm)

Length 69.44 in (1763.78 mm) (M/U length 63.65 in (1616.71 mm)
Weight 35 Ibs (15.9 kg)

Min Csg/Thg OD 2.38in (60.45 mm)

Max Csg/Tbg OD 7.0in (178.0 mm)

Tensile Strength'’

Torque:150 ft-Ib (203 N-m)

Tension: 65,000 Ib Compression: 130,000 Ib

Measure Points

GR: 6.58 in (167.132 mm) CCL: 50.31 in (1277.874 mm)
TEMP: 41.21 in (1046.734 mm)

Temp

T

GR
6.58 in
(16.71 cm)

41.211in
(104.67 cm)

CCL
50.31in

(127.79 cm)

Borehole Conditions

Logging Speed

Recommended: 60 ft/min (18.2 m/min)
Maximum: 100 ft/min (30.5 m/min) at 0.08 ft (.02 m) sample rate

Tool Positioning

Centralized | Eccentralized

Calibration

Primary

Houston API Pits

Wellsite Verifier

Thorium Blanket

Electrical Specifications

| Operating Voltage

130V DC @ 34 mA

Hardware Characteristics

Gamma Ray

Casing Collar Locator

Temperature

Sensor Type

Thallium Activated Sodium
lodide Crystal

Dual Magnet,
Center Caoll

RTD (1000Q)

Transmission Type

Digital Telemetry

Line Wobble or Telemetry

Digital Telemetry

Data Rate

20 frames / sec @ 20 kHz

Combinability

RADII, CBT, & Corrosion Platform

Connections

GO Top, GO Pin Bottom

Measurements
Principle Natural Gamma Radiation Magnetic Flux Lines NA
2.38into 7.0in
R -1 NA
ange 0-10.000 cps (60.452 mm to 178.0 mm)
Vert Resolution 6.0 in (152.5 mm) NA NA
Accuracy (1SD) +5% NA NA
Sensitivity ~0.998 cps/API unit NA NA
Primary Curves GR (API) CCL (mV) TEMP(°F/C)

Secondary

Head voltage, (telemetry only)

'Strengths apply to new tools at 70°F (21°C) and 0 psi.
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350°F (177°C) for 4 hours
20,000 psi (138 MPa)
2.751in (69.9 mm)

Technical Specification Sheet

Gamma Ray CCL Temperature Tool - 2 3/4 in.

Ratings & Dimensions

Max Temperature

Maximum Pressure

Outer Diameter

Length 62.9 in (1597.66 mm)
Weight 55.0 Ib (25.0 kg)
Min Csg/Tbg OD 4.5in (115.0 mm)
Max Csg/Tbg OD 13.375in (339.73 mm)

© Copyright 1994-2021 Probe Technologies Holdings, Incorporated. All Rights Reserved. | Specifications may change without notice. | 050-GCT275-0000

Tensile Strength'

Tension: 65,000 Ib Compression: 130,000 Ib

Torque:150 ft-Ib

Gamma Ray: 28.70 in (728.98 mm)

Measure Points Temperature: 39.1 in (993.14 mm)
Casing Collar Locator: 45.7 in (1160.78 mm)
Borehole Conditions
| Tool Positioning | Centralized | Eccentralized
Hardware Characteristics
Gamma Ray CCL Temp
Sensor Tvpe Thallium Activated Dual Magnet, RTD
yp Sodium lodide Crystal Center Coil (1000Q)
Transmission Tvbe Analog Pulse or Line Wobble or Digital
yp Telemetry Telemetry Telemetry
Data Rate 20 frames / sec @ 20 kHz
Combinability Corrosion Platform
Connections GO Top / GO Pin Bottom
Measurements
. Natural Gamma Magnetic Flux Lines NA
Principle -
Radiation
Range 0-10,000 cps 45int07.0in NA
Resolution 6.0 in (152.5 mm) NA NA
Accuracy (1SD) +5% NA NA
Sensitivity = 1.5 cps per API Unit NA NA
Primary Curves GR (API) CCL (mV) Temp (°F/°C)
Secondary Curves Head Voltage, (Telemetry Only)
Calibration
Primary Houston API Pits
Wellsite Verifier Thorium Blanket
Temperature 2 pt Linear

'Strengths apply to new tools at 70°F (21°C) and 0 psi.







Technical Specification Sheet

JProbe

Gamma Ray - CCL - Temperature Tool - Big Pipe - 2 34 in.

Ratings & Dimensions

Max Temperature

350°F (177°C) for 4 hours

Maximum Pressure

20,000 psi (138 MPa)

Outer Diameter

2.751in (69.9 mm)

Length 64.56 in (1639.824 mm)
Weight 59.0 Ib (15.9 kg)
Min Csg/Tbg OD 4.5in (115.0 mm)
Max Csg/Tbg OD 13.375in (339.73 mm)

Tensile Strength'

Tension: 65,000 Ib Compression: 130,000 Ib
Torque:150 ft-Ib

Gamma Ray: 28.70 in (728.98 mm)

_ Measure Points Temperature: 39.1 in (993.14 mm)
A Casing Collar Locator: 49.7 in (1262.4 mm)

Borehole Conditions

| Tool Positioning | Centralized | Eccentralized

» j§> Hardware Characteristics
% % | Gamma Ray CcCL Temp
U C Sensor Tvpe Thallium Activated Dual Magnet, RTD
% T yp Sodium lodide Crystal Center Coil (1000Q)
— —
— [ Transmission Tvpe Analog Pulse or Line Wobble or Digital
m % 8 yp Telemetry Telemetry Telemetry
% — — Data Rate 20 frames / sec @ 20 kHz
T 9]
:_E| & m Combinability Corrosion Platform
=
-~ - — Connections GO Top / GO Pin Bottom
o o — m
S & g A Measurements
1N
A U 0 Principle Natural Gamma Magnetic Flux Lines NA
O % =~ P Radiation
g = Range 0-10,000 cps 45into 13.375 in NA
H Resolution 6.0in (152.5 mm) NA NA
Py Accuracy (1SD) +5% NA NA
) Sensitivity = 1.5 cps per API Unit NA NA
2 Primary Curves GR (API) CCL (mV) Temp (°F/°C)
Secondary Curves Head Voltage, (Telemetry Only)
Calibration
1 | { Primary Houston API Pits

Wellsite Verifier Thorium Blanket

Temperature 2 pt Linear

Electrical Specifications

| Operating Voltage | 130V DC @ 34 mA

'Strengths apply to new tools at 70°F (21°C) and 0 psi.

© Copyright 1994-2021 Probe Technologies Holdings, Incorporated. All Rights Reserved. | Specifications may change without notice. | 050-GCT275-0BP0
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Gamma Ray - CCL - Temp Tool - Big Pipe - 6 Pin - 2 %/4 in.

Ratings & Dimensions

Technical Specification Sheet

Max Temperature 350°F (177°C) for 4 hours
20,000 psi (138 MPa)

2.751in (69.9 mm)

L Maximum Pressure
Outer Diameter

Length 63.6 in (1615.44 mm)

Weight 59.0 Ib (15.9 kg)
N Min Csg/Tbg OD 4.5in (115.0 mm)

Max Csg/Tbg OD 13.375in (339.73 mm)

Tension: 65,000 Ib Compression: 130,000 Ib
Torque:150 ft-Ib

Gamma Ray: 28.70 in (728.98 mm)

Temperature: 39.1 in (993.14 mm)
Casing Collar Locator: 49.7 in (1262.4 mm)

Tensile Strength'

Measure Points

Borehole Conditions

| Tool Positioning | Centralized | Eccentralized

Hardware Characteristics

% Gamma Ray CCL Temp
= E: Sensor Type Thallium Activated Dual Magnet, RTD
= Sodium lodide Crystal Center Coil (1000Q)
o . Analog Pulse or Line Wobble or Digital
n Transmission Type Telemetr Telemetr
= = Yy y Telemetry
w % = Data Rate 20 frames / sec @ 20 kHz
i % E Combinability Corrosion Platform
g E E Connections GO Top / 6 Pin Bottom
g . ﬁ Measurements
_ﬁma E o Princi Natural Gamma Magnetic Flux Lines NA
B - z ey rinciple Radiation
LI Range 0-10,000 cps 4.5into0 13.375in NA
= Resolution 6.0 in (152.5 mm) NA NA
il Accuracy (1SD) +5% NA NA
o Sensitivity = 1.5 cps per API Unit NA NA
"“.:.4 Primary Curves GR (API) CCL (mV) Temp (°F/°C)
Secondary Curves Head Voltage, (Telemetry Only)
Calibration
Primary Houston API Pits
L ! Wellsite Verifier Thorium Blanket
Temperature 2 pt Linear

Electrical Specifications

| Operating Voltage | 130V DC @ 34 mA

'Strengths apply to new tools at 70°F (21°C) and 0 psi.

© Copyright 1994-2021 Probe Technologies Holdings, Incorporated. All Rights Reserved. | Specifications may change without notice. | 050-GCT275-0BP2
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Technical Specification Sheet D o

Gamma Ray-CCL-Temp Tool - High Temp - Big Pipe - 2 3/, in.

Ratings & Dimensions

Max Temperature 475°F (246°C) for 4 hours
Maximum Pressure 20,000 psi (138 MPa)
A Outer Diameter 2.75in (69.9 mm)
Length 87.3in (2217.42 mm)
Weight 65.0 Ib (29.5 kg)
Min Csg/Tbg OD 4.5in (115.0 mm)
Max Csg/Thg OD 13.375in (339.73 mm)
. Tension: 65,000 Ib Compression: 130,000 Ib
1 ’ ’
‘ Tensile Strength Torque:150 fi-lb
Measure Points GR: 17.04 in (432.82 mm) CCL: 71.7 in (1821.18 mm)
[221.7 cm] TEMP: 61.2 in (1554.48 mm)
87.31in
" Borehole Conditions
] Recommended: 60 ft/min (18.2 m/min)
Logging Speed Maximum: 100 ft/min (30.5 m/min)
at 0.08 ft (.02 m) sample rate
ccL Tool Positioning Centralized | Eccentralized
MEASURE
POINT N
Hardware Characteristics
[182.1 cm]
7 Gamma Ray Casing Collar Locator
Thallium Activated Sodium .
Sensor Type lodide Crystal Dual Magnet, Center Coll
TEMP Transmission Type | Analog Pulse or Telemetry Line Wobble or Telemetry
MEASURE
POINT Data Rate 20 frames / sec @ 20 kHz
“Zi-z ] Combinability Corrosion Platform
£ 1N
Connections GO Top / GO Pin Bottom
Measurements
Principle Natural Gamma Radiation Magnetic Flux Lines
Ranae 0-10,000 cps 45into7.0in
9 (115.0 mm to 178.0 mm)
4 Resolution 6.0 in (152.5 mm) NA
GR S
MEASURE Accuracy (1SD) +5% NA
POINT Sensitivity = 1.5 cps per API Unit NA
f413;; cm] Primary Curves GR (API) CCL (mV)
e v vy Secondary Curves Head Voltage, Internal Temperature (Telemetry Only)
Calibration
Primary Houston API Pits
Wellsite Verifier Thorium Blanket

'Strengths apply to new tools at 70°F (21°C) and 0 psi.

© Copyright 1994-2021 Probe Technologies Holdings, Incorporated. All Rights Reserved. | Specifications may change without notice. | GCL004






Technical Specification Sheet

JProbe

Compensated Neutron Tool - 2 3/4 in.

?cm|
D280
[156.8¢m]
81.7In
MADE-UP
LENGTH
i
I 34.0cm]
21.3in
[4] .?cm_' LS SENSOR OFFSET
16.4in
58 SENSCR OFFSET
1 !

Ratings & Dimensions

Max Temperature

350°F (177°C) for 4 hours

Maximum Pressure

20,000 psi (138 MPa)

Outer Diameter

2.75in (69.9 mm)

Length

61.68 in (1566.67 mm)

Weight

60 Ib. (27.2 kg)

Min Csg/Tbg OD

4.5in (115.0 mm)

Max Csg/Tbg OD

9.63 in (244.60 mm)

Tensile Strength'

Tension: 15,000 Ib Compression: 15,000 Ib
Torque:150 ft-Ib

Measure Points

Near Detector (SS): 16.32 in (414.53 mm)
Far Detector (LS): 21.36 in (542.54 mm)

Borehole Conditions

Borehole Fluids

Salt, Fresh and Oil

Logging Speed

Recommended: 35 ft/min (10.0 m/min)
Maximum: 60 ft/min (18.2 m/min)

Tool Positioning

Centralized | Eccentralized

Hardware Characteristics

Source Type

15 Curie Am?*' Be Neutron Emitter

Sensor Type

One He® Gas Detector Tube each

Sensor Spacing

Near Detector (SS): 17.5 in (444.5 cm)
Far Detector (LS): 27.5 in (698.5 cm)

Transmission Rate

20 frames /sec

Waveform Digital Telemetry Data
Combinability GR, CCL (Required), RADii CBT, Digital CBT
Measurements

Type Neutron Porosity

Principle Ratiometric Thermal Neutron Detection
Range -3 to 60 porosity units

Vertical Resolution

Approximately 10 in (254 mm)

Depth of Invest.

Porosity dependent, 12 in or less (304.8 mm or less)

Accuracy (1SD)

+2%

Primary Curves

Neutron API Units | Near & Far Detector Count Rates

Secondary Curves

Detector Count Rate Ratio

Calibration

Primary

University of Houston APl Neutron Pit

Secondary

Neutron Calibration Tank

Wellsite Verifier

350 uCi Active Verifier

'Strengths apply to new tools at 70°F (21°C) and 0 psi.

* This tool must be run in conjunction with a 2.75 in Digital Gamma Ray tool. It cannot be run alone.

© Copyright 1994-2021 Probe Technologies Holdings, Incorporated. All Rights Reserved. | Specifications may change without notice. | 050-CN275-WSBL






Technical Specification Sheet

Probe

Gamma Ray - CCL - Neutron - Inclinometer Tool - 1 /s in.
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Hardware Characteristics

Ratings & Dimensions

Max Temperature

350°F (177°C) for 4 hours

Maximum Pressure

20,000 psi (138 MPa)

Outer Diameter

1.69 in (42.93 mm)

Length

96.46 in (2450.084 mm) | (M/U length 94.67 in (2404.62 mm)

Weight

35.0 Ib (15.9 kg)

Min Csg/Tbg OD

2.38in (60.45 mm)

Max Csg/Tbg OD

7.0in (178.0 mm)

Tensile Strength’

Tension: 65,000 Ib Compression: 130,000 Ib
Torque:150 ft-Ib

Measure Points

GR: 84.79 in (2153.67 mm) CCL: 42.37 in (1076.2 mm)
NEU: 14.67 in (372.62 mm) INC: 57.54 in (1461.52 cm)

Borehole Conditions

Borehole Fluids

Salt, Fresh and Oil

Logging Speed

Recommended: 60 ft/min (18.2 m/min)
Maximum: 100 ft/min (30.5 m/min)
at 0.08 ft (.02 m) sample rate

Tool Positioning

Centralized | Eccentralized

Calibration

Primary

Houston API Pits

Wellsite Verifier

Thorium Blanket

Electrical Specifications

| Operating V / Current |

130V DC @ 45 mA

Gamma Ray

Casing Collar Locator

Neutron

Inclinometer

Sensor Type

Thallium Activated Sodium
lodide Crystal

Dual Magnet,
Center Caoill

Helium-3 filled Neutron
Detector

3-Axis Accelerometer

Transmission Type

Digital Telemetry

Line Wobble or Telemetry

Digital Telemetry

Digital Telemetry

Data Rate

20 frames / sec @ 20 kHz

Combinability

RADII & CBT (Bottom only)

Connections

GO top, Source sub bottom (no feedthrough)

Measurements
Principle Natural Gamma Radiation Magnetic Flux Lines Thermal Neutron Detector Gravity Vector
2.38into7.0in

Range 0-10,000 cps (60.452 mm to 178.0 mm) 200 to 2,000 cps +2g
Vert Resolution 6.0 in (152.5 mm) NA NA NA
Accuracy (1SD) +5% NA +0.07% + 0.5 degrees
Sensitivity ~0.998 cps/API unit NA 15 cps/nv 900 Isb/g
Primary Curves GR (API) CCL (mV) NEU (API) Inclination

Secondary

Head Voltage, Internal Temperature (Telemetry Only)

'Strengths apply to new tools at 70°F (21°C) and 0 psi.
© Copyright 1994-2021 Probe Technologies Holdings, Incorporated. All Rights Reserved. | Specifications may change without notice. | 050-GN170-00C3







Technical Specification Sheet

JProbe

Gamma Ray - CCL - Neutron - Inclinometer - Temp - 1 /46 in.

TOOL LENGTH
96.46 in
(245.0 cm)

S MAKEUP LENGTH
94.67 in
(240.46 cm)

GR
84.79 in
(21537 cm)

INCLINOMETER
57.54 in
(146.15 cm)

TEMP
51.48 in
(130.76 cm)

— ccL

42.37 in
(107.62 cm)

NEUTRON
14.67 in
(37.26 cm)

E

Hardware Characteristics

Ratings & Dimensions

Max Temperature

350°F (177°C) for 4 hours

Maximum Pressure

20,000 psi (138 MPa)

Outer Diameter

1.69 in (42.93 mm)

Length

96.46 in (2450.084 mm) | (M/U length 94.67 in (2404.62 mm)

Weight

35.0 Ib (15.9 kg)

Min Csg/Tbg OD

2.38in (60.45 mm)

Max Csg/Tbg OD

7.0in (178.0 mm)

Tensile Strength’

Tension: 65,000 Ib Compression: 130,000 Ib
Torque:150 ft-Ib

Measure Points

GR: 84.79 in (2153.67 mm) CCL: 42.37 in (1076.2 mm)

NEU: 14.67 in (372.62 mm) INC: 57.54 in (1461.52 cm)
TEMP: 51.48 in (1461.52 cm)

Borehole Conditions

Borehole Fluids

Salt, Fresh and QOil

Logging Speed

Recommended: 60 ft/min (18.2 m/min) Maximum: 100 ft/min
(30.5 m/min) at 0.08 ft (.02 m) sample rate

Tool Positioning

Centralized | Eccentralized

Calibration

Primary

Houston API Pits

Wellsite Verifier

Thorium Blanket

Electrical Specifications

| Operating V / Current |

130V DC @ 45 mA

Gamma Ray Casing Collar Locator Neutron Inclinometer
Sensor Tvpe Thallium Activated Sodium Dual Magnet, Helium-3 filled Neutron 3-Axis Accelerometer
yp lodide Crystal Center Coil Detector

Transmission Type

Digital Telemetry

Line Wobble or Telemetry

Digital Telemetry

Digital Telemetry

Data Rate

20 frames / sec @ 20 kHz

Combinability

RADII & CBT (Bottom only)

Connections

GO top, Source sub bottom (no feedthrough)

Temp Specs Sensor: RTD (1000) | Trans Type: Digital Telemetry | Prim Curve: TEMP(°F/C) | Calibration: 2pt linear
Measurements
Principle Natural Gamma Radiation Magnetic Flux Lines Thermal Neutron Detector Gravity Vector
2.38into7.0in

Range -1 200to 2 +2

9 0-10,000 cps (60.452 mm to 178.0 mm) 00t02,000 cps *<9
Vert Resolution 6.0in (152.5 mm) NA NA NA
Accuracy (1SD) +5% NA +0.07% + 0.5 degrees
Sensitivity ~0.998 cps/API unit NA 15 cps/nv 900 Isb/g
Primary Curves GR (API) CCL (mV) NEU (API) Inclination

Secondary

Head Voltage, Internal Temperature (Telemetry Only)

'Strengths apply to new tools at 70°F (21°C) and 0 psi.

© Copyright 1994-2021 Probe Technologies Holdings, Incorporated. All Rights Reserved. | Specifications may change without notice. | 050-GN170-00CT







JProbe
Technical Specification Sheet D o

3-Arm Caliper Tool - 1 3/s in.

The motorized 3-Arm Caliper tool is used to measure borehole diameter with
I excellent accuracy, stability, and repeatability. Can be used for locating packer
seats, collapsed tubing or casing, as well as any other internal measurement that
might be required throughout the life of a well bore.

Ratings & Dimensions

Max Temperature 350°F (177°C)

Max Pressure 20,000 psi (137.9 mPa)

Diameter 1.38 in (35.052 mm)

Length 37.5in (952.5 mm)

Weight 10.0 Ib (4.5 kg)
Hardware Characteristics

Combinability 1.38 in Production Logging Tools (CCL/Temp/GR)
Tool Positioning Centralized

Electrical Specification

Voltage Operating: 75V DC | Motoring: 30V
Current 60mA

Caliper Measurements

Resolution + 3% of reading (at mid-range extension)
Diameter Range 2.0in (50.8 mm) to 15.0 in (381.0 mm)

Connections

Top 1316” 12P type “A” GO box

1 316" 12P type “A” GO box (with feed through)
1 31¢” 12P Pin (with no feed through)

Bottom

© Copyright 1994-2021 Probe Technologies Holdings, Incorporated. All Rights Reserved. Specifications may change without notice. | 050-C1375-0000 | 050-C1375-0001






JProbe

The Casing Collar Locator (CCL) is used to correlate casing or tubing collars for

Technical Specification Sheet

Casing Collar Locator - 1 /s in.

depth accuracy purposes. The CCL is a dual magnet, center-coil device with a
powered amplified signal. This feature provides maximum sensitivity to identify
collars in larger casing sizes.

Ratings & Dimensions

Max Temperature 350°F (177°C)
Max Pressure 20,000 psi (137.9 mPa)
Diameter 1.38 in (35.052 mm)
Length 19.0 in (482.6 mm)
Weight 9.0 Ib (4.08 kg)

Tensile Strength'

Tension: 65,000 Ib Compression: 130,000 Ib
Torque:150 ft-Ib

Hardware Characteristics

Combinability

1.38 in Production Logging Tools (3-Arm/Temp/GR)

Tool Positioning

Centralized

Borehole Fluids

Salt, Fresh and Qil

Electrical Specification

Voltage 100V DC
Current 12mA
Measurements

Sensor Type Dual Magnet, Center Coil
Transmission Line Wobble or Telemetry
Principle Magnetic Flux Line

Diameter Range

2.5in (63.5 mm) to 7 in (177.8 mm)

Primary Curve

CCL (mV)

Connections

Top

GO Single Pin Box

Bottom

GO Single Pin Male

'Strengths apply to new tools at 70°F (21°C) and 0 psi.

© Copyright 1994-2021 Probe Technologies Holdings, Incorporated. All Rights Reserved. | Specifications may change without notice. | 050-CC1375-0000
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Technical Specification Sheet D o

Gamma Ray Tool - 1x12 Geiger - 1 3/s in.

This tool utilizes a 1x 12 inch Geiger detector. The apparatus is stackable with many
other 1 3/8” tools and contains switching circuitry to allow operator selection. The
circuitry can be tailored to switch at specified customer requested voltages.

Gamma ray data is driven onto a mono cable wireline and is received at the surface
by any logging system capable of processing pulse data. The output pulse may be
configured for either positive or negative polarity on the wireline.

Ratings & Dimensions

Max Temperature 350°F (177°C) for 4 hours
Maximum Pressure 20,000 psi (138 MPa)
Outer Diameter 1.38 in (35.052 mm)
Length 48.9 in (1242.06 mm)
Weight 12.0 Ib (6.0 kg)
Measure Points 35.0in (889.0 mm)

Borehole Conditions

|Too| Positioning | Centralized | Eccentralized

Hardware Characteristics

Sensor Type 1 x 12 Geiger

Counting Rate 3,000 cps (4,000 API)
Combinability 1.38 in PL Tools (MET, 3-Arm, Temp, CCL)
Connections GO Box Top / GO Pin Bottom

Electrical Specifications

[ voltage | 65V DC @ 50 mA

© Copyright 1994-2020 Probe Technologies Holdings, Incorporated. All Rights Reserved. | Specifications may change without notice. | 050-GR137-0000
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Technical Specification Sheet D o

PTS & Casing Collar Locator - 13/s in.

The Pressure, Temperature, Spinner & Casing Collar Locator (PTSCCL1) is a combined
pressure, temperature, flow and casing collar locator tool in a compact 1 ¥sinch outside
diameter size. This tool can run in either memory mode or via a real-time surface readout
system.

The PTSCCL1 can be supplied with a fixed cage continuous flowmeter or full-bore spinner.

Ratings & Dimensions

Max temperature 350°F (177°C)

Max pressure 15,000 psi (103.4 mPa)

Outer diameter 1.38in (35.0 mm)

Length 35.91in (912 mm)

Weight 10.6 Ib (4.8 kg)
Pressure: 8.73 in (222 mm)

Measure Points Temperature: 9.31 in (236 mm)

CCL:24.09 in (612 mm)

Hardware Characteristics

Acquisition Mode Real-time (SRO) | Memory
Memory Capacity 2.5 million samples
Combinability Warrior, ALT, and Kuster

Materials Corrosion resistant materials used throughout

Pressure Sensor Specifications

Sensor Type Piezoresistive
Accuracy 0.03% F.S.
Resolution 0.00006% F.S.
Drift <2 psilyear

Temperature Sensor Specifications

Sensor Type Resistance temperature detector (RTD)
Accuracy 0.15% F.S.
Resolution 0.002% F.S.

Cased Collar Locator Specifications

Sensor Type Electromagnetic
Sample Frequency 20 times per second

Flow Meter Specifications

Sensor Type Hall effect — magnetic pulse counter
Cage OD 1.437 in (36.5 mm) | 1.38in (35.0 mm)

© Copyright 1994-2020 Probe Technologies Holdings, Incorporated. All Rights Reserved. | Specifications may change without notice. | PTSCCL1
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Technical Specification Sheet D o

Temperature Tool - 1 3/sin.

The temperature tool makes use of a platinum RTD sensing element to detect
minute changes in borehole fluid temperature. The sensing element provides high
sensitivity, stability and linearity over a broad temperature range. The tool output is
calibrated to provide 10 Hz/°F.

Temperature surveys can be used to define zones of injection or production and to
detect vertical intervals of flow behind pipe.

Ratings & Dimensions

Max Temperature 350°F (177°C)

Max Pressure 20,000 psi (137.9 mPa)
Diameter 1.38 in (35.052 mm)
Length 15.2in (386.08 mm)
Weight 4.01b (1.81 kg)
Hardware Characteristics

Combinability 1.38 in Production Logging Tools
Tool Positioning Centralized

Borehole Fluids Salt, Fresh and Ol

Electrical Specification

Voltage 100V DC
Current 25mA
Measurements

Resolution 10 Hz per °F
Sensor Response 0.5 seconds

Connections
| Top GO Mono Cable

© Copyright 1994-2021 Probe Technologies Holdings, Incorporated. All Rights Reserved. | Specifications may change without notice. | 050-T1375-0000
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Motorized Ejector Tool - 1 %/g in.

This Motorized Ejector Tool is typically used with a Gamma Ray and Casing Collar
Locator (CCL) tool to determine flow conditions, flow profiles, fluid flow, fluid injection
and production rates.

The tool discharges a short half-life radioactive iodine fluid into the well bore.
Information from the Gamma Ray Tool in the string can also be used to assist in the
location of leakage in pipes, across packers and fluid movement behind production
strings.

Ratings & Dimensions

Max Temperature 350°F (177°C)
Maximum Pressure 20,000 psi (138 MPa)
Outer Diameter 1.38 in (35.1 mm)
Length 26.5in (673.1 mm)
Weight 8 Ib. (3.64 kQ)
Materials Standard or Titanium Available

Borehole Conditions

Borehole Fluids Salt, Fresh and Oil
Tool Positioning Centralized & Eccentralized

Hardware Characteristics

Top: 1 3/16” 12P type “A” GO box

Connections Bottom: 1 %" 12P pin (w/ no electrical feed-thru)
1 3/16” 12P type “A” GO pin (w/ feed-thru)
Combinability Temperature | Casing Collar Locator | Gamma Ray

Electrical Specification

| Voltage | 100V DC

© Copyright 1994-2021 Probe Technologies Holdings, Incorporated. All Rights Reserved. | Specifications may change without notice. | 050-E1375-0000
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Noise Survey Tool - 1 3/s in.

The Noise Survey Tool is an analog output instrument designed to “listen” to downhole
noise ranging from 200Hz to 6kHz. The tool has a 2 stage gain; high gain mode at
50 volts and low gain mode at 70 volts. The NST is a valuable aid for detecting noise
caused by small gas leaks caused as bubbles percolate through the wellbore liquid,
as well as turbulent flow caused by fluids flowing through tight restrictions in the well,
or behind casing through cement or formation channeling.

Ratings & Dimensions

Max Temperature 350°F (177°C)

Maximum Pressure 20,000 psi (138 MPa)

Outer Diameter 1.38in (35.1 mm)

Length 3.8 ft (1158.24 mm)

Weight 8.0 Ib (3.64 kg)

Min Csg/Tbg OD: 2.38in (60.45 mm)

Max Csg/Tbg OD: 20.0in (508.0 mm)

Measure Point Acoustic Noise Signal: 8.76 in (222.5 mm)

Borehole Conditions

Borehole Fluids Salt, Fresh and QOil
Tool Positioning Centralized & Eccentralized
Logging Speed Stationary

Hardware Characteristics

Sensor Type Stacked Piezoelectric Crystals
Transmission Type Analog Audio

Sample Rate Continuous Analog

Audio Range Full Spectrum Audio
Combinability Temperature | Casing Collar Locator
Measurements

Principle Acoustic Noise

Range 1 to 2000 mV

Primary Curves* 200 Hz, 600 Hz, 1kHz, 2kHz, 4kHz, 6kHz
Secondary Curves None

*Curves are surface generated. Outputs based upon Warrior™ systems.

© Copyright 1994-2021 Probe Technologies Holdings, Incorporated. All Rights Reserved. | Specifications may change without notice. | 050-N1375-0000
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IntelleX™ DYNAWELL Low Power Electronic Trigger - 13/s & 1''/16 IN.

IntelleX™ DYNAWELL Low Power Electronic Triggers are battery powered low power
electronic firing heads used to initiate the detonation of ballistic devices with the highest
degree of safety and control.

Ratings & Dimensions

Tool type 1.375 OD Firing Head 1.69 OD Firing Head
Part Number SEN-0010-0325 SEN-0010-0309
Max temperature 347°F (175°C)

Max pressure 15,000 psi (103.4 mPa)

Outer diameter 1.375in (34.9 mm) | 1.690 in (43.0 mm)
Length 46.0in (1.17 m)

Weight 22.0 Ibs (9.9 kg)

Max Tensile Load 20,000 Ibs (9,000 kgs) | 30,000 Ibs (13,600 kgs)
Materials Corrosion resistant materials used throughout

Hardware Characteristics

Housing 17-4PH (standard) or NACE MR-01-75 Compatible

Top: 15/16 in x 10 UN (5/8 in Sucker Rod)
Bottom: 1 3/16 in x 12 UNF GO Pin

DYNAWELL Electronic Detonators & Igniters
Supported Devices (RF Safe Devices)
HPI/TTS Low Voltage Solenoid (same module as DYNAWELL)

Connection

Temperature Measurements

Range 0 - 165°C ( 32- 329°F)
Accuracy <+0.5°C
Resolution <0.01°C @ 1 sps

Pressure Characteristics

Range 0 — 15000psi (0 - 103.42MPa)
Accuracy < +0.05% FS
Resolution 0.01 psi @ 10,000 psi & 1 sps

Acceleration

Accuracy +0.19g

Resolution <0.01g

Electrical Specification

Module A | Module C & D
Battery 2 x PMX165 ‘C’ Lithium battery
Voltage (DC) 5-9Vdc, power supplied via USB or 2 x 'C' cell Lithium battery pack.
145.5 hrs/6.06 days @ 1 sps | 18.2 hrs/0.75 days @ 1 sps

Memory Rate Modules C & D can be sampled at slower speeds allowing up to 30

days logging. EFH will continue to function even if the memory is full.
Consumption 10mA Max Logging, 2A Max Firing Current
Shock >500¢g
Shooting CCL 500 pA (ldle); 8 sps, stored 1 sps to memory
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Technical Specification Sheet

IntelleX™ EBW Low Power Electronic Trigger - 1%/s &

2IProbe

11/16 IN.

IntelleX™ EBW Low Power Electronic Triggers are battery powered low power electronic
firing heads used to initiate the detonation of ballistic devices with the highest degree of

safety and control.
Ratings & Dimens

ions

Tool type

1.375 OD Firing Head 1.69 OD Firing Head

Part Number

SEN-0010-0316 SEN-0010-0307

Max temperature 347°F (175°C)

Max pressure 15,000 psi (103.4 mPa)

Outer diameter 1.375in (34.9 mm) | 1.690 in (43.0 mm)

Length 46.0in (1.17 m)

Weight 22.0 Ibs (9.9 kg)

Max Tensile Load 20,000 Ibs (9,000 kgs) | 30,000 Ibs (13,600 kgs)

Materials Corrosion resistant materials used throughout
Hardware Characteristics

Housing 17-4PH (standard) or NACE MR-01-75 Compatible

. Top: 15/16 in x 10 UN (5/8 in Sucker Rod)
Connection

Bottom: 1 3/16 in x 12 UNF GO Pin

EBW Detonators and Igniters using Ecosse EBW Firesets

Supported Devices

Resistorized detonators using EBW & CDM module

Temperature Measurements

Range

0 - 165°C ( 32- 329°F)

Accuracy

< +0.5°C

Resolution

<0.01°C @ 1 sps

Pressure Characteristics

Range

0 — 15000psi (0 - 103.42MPa)

Accuracy

< +0.05% FS

Resolution

0.01 psi @ 10,000 psi & 1 sps

Acceleration

Accuracy +0.1g
Resolution <0.01g
Electrical Specification
Module A | Module C & D
Battery 2 x PMX165 ‘C’ Lithium battery
Voltage (DC) 5-9Vdc, power supplied via USB or 2 x 'C' cell Lithium battery pack.

145.5 hrs/6.06 days @ 1 sps | 18.2 hrs/0.75 days @ 1 sps

Memory Rate

Modules C & D can be sampled at slower speeds allowing up to 30
days logging. EFH will continue to function even if the memory is full.

Consumption

10mA Max Logging, 2A Max Firing Current

Shock

>50049

Shooting CCL

500 pA (Idle); 8 sps, stored 1 sps to memory
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Technical Specification Sheet

JProbe

IntelleX™ Low Power Electronic Trigger - 1%/s & 1'/16 in.

JRC RED®/ Owen Green Det™

IntelleX™ Low Power E

lectronic Triggers are battery powered low power electronic firing

heads used to initiate the detonation of ballistic devices with the highest degree of safety
and control. These triggers are availble with JRC RED® (Rig Environment Detonator) or
Owen Green Det™ Electronic Detonators.

Ratings & Dimensions

Tool type

1.375 OD Firing Head 1.69 OD Firing Head

Part Number

SEN-0010-0327 SEN-0010-0312

Max temperature

347°F (175°C)

Max pressure

Outer diameter

1.375in (34.9 mm) 1.690 in (43.0 mm)

(
15,000 psi (103.4 mPa)
(

Length 46.0in (1.17 m)
Weight 22.0 Ibs (9.9 kg)
Max Tensile Load 20,000 Ibs (9,000 kgs) | 30,000 Ibs (13,600 kgs)

Materials

Corrosion resistant materials used throughout

Hardware Characteristics

Housing

17-4PH (standard) or NACE MR-01-75 Compatible

Top: 15/16 in x 10 UN (5/8 in Sucker Rod)

Connection

Bottom: 1 3/16 in x 12 UNF GO Pin

Supported Devices

RF-Safe RED® (Rig Environment Detonator) detonator
Owen Green Det™ Electronic Detonators

Temperature Measurements

Range

0 - 165°C ( 32- 329°F)

Accuracy

< +0.5°C

Resolution

<0.01°C @ 1 sps

Pressure Characteristics

Range

0 — 15000psi (0 - 103.42MPa)

Accuracy

< +0.05% FS

Resolution

0.01 psi @ 10,000 psi & 1 sps

Acceleration

Accuracy +0.19
Resolution <0.01g
Electrical Specification
Module A | Module C & D
Battery 2 x PMX165 ‘C’ Lithium battery
Voltage (DC) 5-9Vdc, power supplied via USB or 2 x 'C' cell Lithium battery pack.

145.5 hrs/6.06 days @ 1 sps | 18.2 hrs/0.75 days @ 1 sps

Memory Rate

Modules C & D can be sampled at slower speeds allowing up to 30
days logging. EFH will continue to function even if the memory is full.

Consumption

10mA Max Logging, 2A Max Firing Current

Shock

>50049

Shooting CCL

500 pA (Idle); 8 sps, stored 1 sps to memory
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JProbe

IntelleX™ Low Power Electronic Trigger Comparison

EBW Low Power Electronic Trigger
(1 11/16” OD SEN-0010-0307 | 1 3/8” OD SEN-0010-0316)

Exploding Bridgewire Detonators (EBWSs) were originally developed for use in military applications. They
require a very fast rising, high-current pulse for successful initiations, such as the output provided by
the Ecosse PX-1. Unlike conventional blasting caps and resistorized detonators normally used in oilfield
perforating operations, EBWs do not contain sensitive primary explosives such as lead azide.

The greatest advantage of EBW detonators for oilfield use is the fact that they are extremely insensitive to
accidental initiation. They are effectively immune to the radio frequency (RF) sources and stray voltages
found on well sites and offshore platforms, which means radio transmitters, electric welding and cathodic
protection equipment need not be turned off during perforating and other wireline explosive operations.
EBWs are currently available using RDX and CP explosives, giving them useful temperature ratings of
325°F to 400°F respectively.

Owen Low Power Electronic Trigger
(1 11/16” OD SEN-0010-0312, 1 3/8” OD SEN-0010-0327)

Owen QOil Tools in conjunction with Pacific Scientific have developed the Green Det™, the latest in
enhanced reliability and safety. In today’s RF producing operational environment, Green Det™ is a low
energy, RF Safe, Reactive Semi-Conductor Bridge (R.S.C.B) detonator that allows safer communication
during perforating and fracture stimulation operations. Green Det™ has the industries highest reliability
rate while increasing operational efficiency with its compact size.

JRC Low Power Electronic Trigger
(1 11/16” OD SEN-0010-0312, 1 3/8” OD SEN-0010-0327)

Detonator application is highly dependent upon environmental conditions, gun type and wellbore
characteristics. JRC has a wide variety of detonators ranging from simple resistor types to the RF-Safe
RED® (Rig Environment Detonator) detonator.

RF-Safe detonators have a high immunity to radio signals, cellular phones and stray voltages generated
by welding machines and cathodic protection devices. The RED®detonator is a specially designed electro-
explosive device that allows safer wellsite explosive operations to be conducted.

of 325°F to 400°F respectively.

DYNAWELL Low Power Electronic Trigger
(1 11/16” OD SEN-0010-0309, 1 3/8” OD SEN-0010-0325)

DYNAWELL Fluid-Disabled Detonators ensure desensitization after just two minutes of submersion in
water to protect encapsulated perforating systems from leakage.

DYNAWELL Pressure-Resistant Detonators are specially designed for exposed use in oilfields, even
when subject to caustic well bore fluids.

The new DYNAWELL Electronic Detonators allow wireline explosive operations to be performed without
turning off radios or electric power sources. They are available for fluid-disabled and pressure-resistant
use as well as for plug setting tools and can be installed just like any standard detonator.

For TCP applications DYNAWELL provides Percussion Initiators to fit almost all existing TCP firing heads.

The DYNAWELL Igniter is standardized for use in baker setting tools and a wide range of chemical cutters.
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JProbe

Gamma Gun - Geiger Muller - Dual Fire - 1 '/56 in.

Technical Specification Sheet

Ratings & Dimensions

Max Temperature 350°F (177°C) for 4 hours
O Maximum Pressure 20,000 psi (138 MPa)
Outer Diameter 1.69in (42.9 mm)
Length 60.3in (1531.62 mm)
Weight 21.0 b (9.5 kg)
1l Min Csg/Tbg OD 2.38in (60.5 mm)
Max Csg/Tbg OD 7.0in (178.0 mm)
Sensor Depth Gamma Ray: 12.5 in (317.5 mm)
Offset Casing Collar Locator: 53.9 in (1369.06 mm)
(1370m] Borehole Conditions
TOOL LENGTH san Borehole Fluids No Restrictions
[%gé;m} Logging Speed Maximum: About 30 ft (9 m) /min to 45 ft (9 to14 m) /min
Tool Positioning Centralized | Eccentralized
Measurements
Gamma Ray Casing Collar Locator
Sensor Type Geiger-Muller detector Dual Magnet, Center Coil
Detection Type Gamma Radiation Magnetic
Principle Naturally Occurring Gamma Magnetic Flux Variation
Range 0 to 5,000 cps
G’E‘Q)’;MS’L\CE?Y Data Transmission Analog, Pulse, + Polarity Analog, Line Wobble, mV
12.5in Calibration Approx. 1.0 cps /GAPI unit NA
] Electrical Specifications
Cablehead Voltage 60 V Positive DC

Instrument Current

60 mA

Shooting Polarity

Positive & Negative
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JProbe

Gamma Gun - Geiger Muller - Single Fire - 1 /46 in.

Technical Specification Sheet

Ratings & Dimensions

Max Temperature 350°F (177°C) for 4 hours
! Maximum Pressure 20,000 psi (138 MPa)
Outer Diameter 1.69in (42.9 mm)

Length 60.3in (1531.62 mm)

- Weight 21.0Ib (9.5 kg)
Min Csg/Tbg OD 2.38in (60.5 mm)
Max Csg/Tbg OD 7.0in (178.0 mm)
Sensor Depth Gamma Ray: 12.5 in (317.5 mm)
Offset Casing Collar Locator: 53.9 in (1369.06 mm)
Borehole Conditions
e Borehole Fluids No Restrictions
57.3n
Logging Speed Maximum: About 30 ft (9 m) /min to 45 ft (9 to14 m) /min
COL[“‘“Z;‘:WGR Tool Positioning Centralized | Eccentralized
47.0in
Measurements
Gamma Ray Casing Collar Locator
Sensor Type Geiger-Muller detector Dual Magnet, Center Coil
I Detection Type Gamma Radiation Magnetic
Principle Naturally Occurring Gamma Magnetic Flux Variation
s,[xmm,]w Range 0 to 5,000 cps
1180 Data Transmission Analog, Pulse, + Polarity Analog, Line Wobble, mV
Calibration Approx. 1.0 cps /GAPI unit NA

Electrical Specifications

Cablehead Voltage 60 V Positive DC
Instrument Current 60 mA
Shooting Polarity Negative
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JProbe
Technical Specification Sheet D o

Gamma Gun - Scintillation - Dual Fire - 1 /5 in.

This Gamma Gun utilizes a ruggedized thallium doped sodium iodide [Nal (TI)
crystal] (3/4 in. x 4 in. diameter) detector with a 1 in. x 3 in. diameter photo multiplier
tube (PMT), shock mounted inside the tool housing to provide maximum survivability
in a perforating environment.

Ratings & Dimensions

_ Max Temperature 350°F (177°C) for 4 hours
p Maximum Pressure 20,000 psi (138 MPa)
Outer Diameter 1.69 in (42.93 mm)
Length 60.3 in (1531.62 mm)
Weight 21.0 b (9.5 kg)
- Min Csg/Tbg OD 2.375in (60.325 mm)
Max Csg/Tbg OD 7.0in (178.0 mm)
Sensor Depth Gamma Ray: 9.0 in (228.6 mm)
Offset Casing Collar Locator: 47.0 in (1193.8 mm)
[T TensieStengin | TonSIom 60000 s Compression: 20000

Borehole Conditions

TOOLLENGTH Borehole Fluids No Restrictions
[1455on] Tool Positioning Centralized | Eccentralized
COLLAR LOGATOR Measurements
[Igﬁgﬁaml Gamma Ray Casing Collar Locator
Sensor Type Nal(Ti) Scintillation Gamma [ Dual Magnet, Center Coil
Principle Naturally Occurring Gamma Magnetic Flux Variation
Sensor Spacing Proprietary
Sensitivity Approximately 1.6 counts/API unit
_ Range 0 to 5,000 cps
Vertical Resolution 14.00 in (355.6 mm)
- Precision 5% at 100 GAPI at 15 fpm (4.6 m/min)
[29.8m] Data Transmission Analog, Pulse, + Polarity | Analog, Line Wobble, mV
e Logging Speed Maximum: About 30 ft (9 m) /min to 45 ft (9 to14 m) /min
’ Calibration
Primary Approx. 1.0 cps/GAPI unit
Secondary Thorium sleeve, API calibrated
Wellsite Verifier Thorium sleeve, API calibrated

Electrical Specifications

Cablehead Voltage 60 V DC Internally Regulated
Instrument Current 60 mA

300 VDC maximum, using only rollup method,
never dumpfire

Shooting Power
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Probe

Gamma Gun - Scintillation - Dual - High Temp - 1 /46 in.

This Gamma Gun utilizes a ruggedized thallium doped sodium iodide [Nal (TI)
crystal] (3/4 in. x 4 in. diameter) detector with a 1 in. x 3 in. diameter photo multiplier
tube (PMT), shock mounted inside the tool housing to provide maximum survivability
in a perforating environment.

Technical Specification Sheet

Ratings & Dimensions

Max Temperature

450°F (232°C) for 4 hours

Maximum Pressure

20,000 psi (138 MPa)

Outer Diameter

1.69 in (42.93 mm)

Length 69.8 in (1772.92 mm)

Weight 21.0 b (9.5 kg)

Min Csg/Tbg OD 2.375in (60.325 mm)

Max Csg/Tbg OD 7.0in (178.0 mm)

Sensor Depth Gamma Ray: 46.4 in (1178.56 mm)
Offset Casing Collar Locator: 63.5 in (1612.9 mm)

Tensile Strength

Tension: 60,000 Ib Compression: 25,000 Ib
Torque: 150 Ib ft (203 N-m)

Borehole Conditions
[161.2cm]
63.5in Borehole Fluids No Restrictions
“gg:gﬁ}ml L%((J)IAL%QR Tool Positioning Centralized | Eccentralized
sre
bt Measurements
Gamma Ray Casing Collar Locator
[117.9cm] Sensor Type Nal(Ti) Scintillation Gamma [ Dual Magnet, Center Coil
GAG%EAY Principle Naturally Occurring Gamma | Magnetic Flux Variation
MEASURE POINT Sensor Spacing Proprietary
Sensitivity Approximately 1.6 counts/API unit
Range 0 to 5,000 cps
Vertical Resolution 14.00 in (355.6 mm)
Precision 5% at 100 GAPI at 15 fpm (4.6 m/min)
Data Transmission Analog, Pulse, + Polarity | Analog, Line Wobble, mV
Logging Speed Maximum: About 30 ft (9 m) /min to 45 ft (9 to14 m) /min
Calibration
Primary Approx. 1.0 cps/GAPI unit
| Secondary Thorium sleeve, API calibrated

Wellsite Verifier Thorium sleeve, API calibrated

Electrical Specifications

Cablehead Voltage

60 V DC Internally Regulated

Instrument Current

60 mA

Shooting Power

300 VDC maximum, using only rollup method,
never dumpfire
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JProbe
Technical Specification Sheet D o

Gamma Gun - Scintillation - Single Fire - 1 /46 in.

The single fire Gamma Gun is a ruggedized tool fitted with a Scintillation GR detector
on the lower section of the tool and a passive CCL at the top. The tool is designed to
be run with a Shooting Adapter at the bottom to suit the client’s choice of gun system.

Ratings & Dimensions

Max Temperature 350°F (177°C) for 4 hours
I Maximum Pressure 20,000 psi (138 MPa)
" Outer Diameter 1.69 in (42.93 mm)
Length 53.5 in (1531.62 mm)
Weight 21.01b (9.5 kg)
Min Csg/Tbg OD 2.375in (60.325 mm)
~ Max Csg/Tbg OD 7.0in (178.0 mm)
Sensor Depth Gamma Ray: 9.0 in (228.6 mm)
Offset Casing Collar Locator: 47.0 in (1193.8 mm)
. Tension: 60,000 Ib Compression: 25,000 Ib
= Tensile Strength Torque: 150 Ib ft (203 N-m)
Borehole Conditions
Borehole Fluids No Restrictions
TO[?;;S"G]TH Tool Positioning Centralized | Eccentralized
Sn
Measurements
Ratva Gamma Ray Casing Collar Locator
90 Sensor Type Nal(Ti) Scintillation Gamma | Dual Magnet, Center Coil
Principle Naturally Occurring Gamma Magnetic Flux Variation
Sensor Spacing Proprietary
Sensitivity Approximately 1.6 counts/API unit
Range 0 to 5,000 cps
Vertical Resolution 14.00 in (355.6 mm)
Precision 5% at 100 GAPI at 15 fpm (4.6 m/min)
GAUMA RAY Data Transmission Analog, Pulse, + Polarity | Analog, Line Wobble, mV
[298n] Logging Speed Maximum: About 30 ft (9 m) /min to 45 ft (9 to14 m) /min
n Calibration
Primary Approx. 1.0 cps/GAPI unit
Secondary Thorium sleeve, API calibrated
Wellsite Verifier Thorium sleeve, API calibrated
Electrical Specifications
Cablehead Voltage 60 V DC Positive
Instrument Current 60 mA
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JProbe
Technical Specification Sheet D o

Gamma Gun - Geiger Muller - Dual Fire - 2 3/ in.

The dual fire Gamma Gun is a ruggedized tool fitted with a Geiger-Muller detector
on the lower section of the tool and a passive CCL at the top.

The tool is designed to be run with a Shooting Adapter at the bottom to suit the
client’s choice of gun system.

] ]
Ratings & Dimensions
Max Temperature 350°F (177°C) for 4 hours
Maximum Pressure 20,000 psi (138 MPa)
u Outer Diameter 2.75in (69.85 mm)
Length 73.2in (1859.28 mm)
Weight 50.0 Ib (23.0 kg)
Min Csg/Tbg OD 4.5in (114.3 mm)
(17em] Max Csg/Tbg OD 7.0in (178.0 mm)
cm
53.9in Sensor Depth Gamma Ray: 20.8 in (528.32 mm)
TO{?EELENG}TH Offset Casing Collar Locator: 62.7 in (1592.58 mm)
.2CM
60.3in
Borehole Conditions
Borehole Fluids No Restrictions
Tool Positioning Centralized | Eccentralized
Measurements
Gamma Ray Casing Collar Locator
! Sensor Type Geiger-Muller detector Dual Magnet, Center Coil
GAMMA RAY Detection Type Gamma Radiation Magnetic
{3112?;”’“} Principle Naturally Occurring Gamma | Magnetic Flux Variation
Range 0 to 5,000 cps
I Data Transmission Analog, Pulse, + Polarity | Analog, Line Wobble, mV
Sampling Rate 4 to 10 samples/ft. (10 to 40 samples/meter)
Logging Speed Maximum: About 30 ft (9 m) /min to 45 ft (9 to14 m) /min
Sensitivity Approx. 1.6 cps /GAPI unit | NA
Electrical Specifications (while logging)
Operating Voltage 60V DC internally regulated
Operating Current 60 mA
Shooting Power 300V DC maximum, using orllly rollup method,
do not dump-fire

Calibration

| Well-site Verifier Thorium sleeve
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JProbe
Technical Specification Sheet D o

Gamma Gun - Geiger Muller - Single - Shoot Neg - 2 3/, in.

The single fire Gamma Gun is a ruggedized tool fitted with a Geiger-Muller detector
on the lower section of the tool and a passive CCL at the top.

The tool is designed to be run with a Shooting Adapter at the bottom to suit the
client’s choice of gun system.

] ]
Ratings & Dimensions
Max Temperature 350°F (177°C) for 4 hours
Maximum Pressure 20,000 psi (138 MPa)
u Outer Diameter 2.75in (69.85 mm)
Length 73.2in (1859.28 mm)
Weight 50.0 Ib (23.0 kg)
Min Csg/Tbg OD 4.5in (114.3 mm)
(17em] Max Csg/Tbg OD 7.0in (178.0 mm)
cm
53.9in Sensor Depth Gamma Ray: 20.8 in (528.32 mm)
TO{?EELENG}TH Offset Casing Collar Locator: 62.7 in (1592.58 mm)
.2CM
60.3in
Borehole Conditions
Borehole Fluids No Restrictions
Tool Positioning Centralized | Eccentralized
Measurements
Gamma Ray Casing Collar Locator
! Sensor Type Geiger-Muller detector Dual Magnet, Center Coil
GAMMA RAY Detection Type Gamma Radiation Magnetic
{3112?;”’“} Principle Naturally Occurring Gamma | Magnetic Flux Variation
Range 0 to 5,000 cps
I Data Transmission Analog, Pulse, + Polarity | Analog, Line Wobble, mV
Sampling Rate 4 to 10 samples/ft. (10 to 40 samples/meter)
Logging Speed Maximum: About 30 ft (9 m) /min to 45 ft (9 to14 m) /min
Sensitivity Approx. 1.6 cps /GAPI unit | NA
Electrical Specifications (while logging)
Operating Voltage 60V DC internally regulated
Operating Current 60 mA
Shooting Power 300V DC maximum, using orllly rollup method,
do not dump-fire

Calibration

| Well-site Verifier Thorium sleeve
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JProbe
Technical Specification Sheet D o

Gamma Gun - Geiger Muller - Single - Shoot Positive - 2 3/4 in.

Ratings & Dimensions

Max Temperature 350°F (177°C) for 4 hours
O Maximum Pressure 20,000 psi (138 MPa)
Outer Diameter 2.75in (69.85 mm)
Length 73.2in (1859.28 mm)
Weight 50.0 Ib (23.0 kg)
1l Min Csg/Tbg OD 4.5in (114.3 mm)
Max Csg/Tbg OD 7.0in (178.0 mm)
Sensor Depth Gamma Ray: 20.8 in (528.32 mm)
Offset Casing Collar Locator: 62.7 in (1592.58 mm)
(1370m] Borehole Conditions
TOOL LENGTH san Borehole Fluids No Restrictions
[%gé;m} Tool Positioning Centralized | Eccentralized
Measurements
Gamma Ray Casing Collar Locator
Sensor Type Geiger-Muller detector Dual Magnet, Center Coil
Detection Type Gamma Radiation Magnetic
Principle Naturally Occurring Gamma Magnetic Flux Variation
. Range 0 to 5,000 cps
Data Transmission Analog, Pulse, + Polarity | Analog, Line Wobble, mV
G’E‘mMS’L\CE?Y Sampling Rate 4 to 10 samples/ft. (10 to 40 samples/meter)
12.5in Logging Speed Maximum: About 30 ft (9 m) /min to 45 ft (9 to14 m) /min
. Sensitivity Approx. 1.6 cps /GAPI unit | NA
Electrical Specifications (while logging)
Operating Voltage 60-ve VDC internally regulated
Operating Current 60 mA
Shooting Polarity Positive

300+ve VDC maximum, using only rollup method,

hooting P
Shooting Power do not dump-fire

Calibration

| Well-site Verifier Thorium sleeve

© Copyright 1994-2021 Probe Technologies Holdings, Incorporated. All Rights Reserved. | Specifications may change without notice. | 050-GG275-00SP






JProbe
Technical Specification Sheet D o

Gamma Gun - Scintillation - Dual Fire - 2 3/4 in.

This Gamma Gun utilizes a ruggedized thallium doped sodium iodide [Nal (TI)
crystal] (3/4 in. x 4 in diameter) detector with a 1in. x 3 in. diameter photo multiplier
tube (PMT), shock mounted inside the tool housing to provide maximum survivability
in a perforating environment.

Ratings & Dimensions

Max Temperature 350°F (177°C) for 4 hours
Maximum Pressure 20,000 psi (138 MPa)
._ Outer Diameter 2.75in (69.85 mm)
L Length 57.3in (1455.42 mm)
Weight 50.0 Ib (23.0 kg)
Min Csg/Tbg OD 3.51in (88.9 mm)
Max Csg/Tbg OD 7.0in (178.0 mm)
Measurement Gamma Ray: 11.8 in (299.72 mm)
Points Casing Collar Locator: 47.0 in (1193.8 mm)
. Tension: 60,000 Ib Compression: 25,000 Ib
Tensile Strength Torque: 150 Ib ft (203 N-m)
Borehole Conditions
Borehole Fluids No Restrictions
Tool Positioning Centralized | Eccentralized
Measurements
Gamma Ray Casing Collar Locator
Sensor Type Nal(Ti) Scintillation Gamma [ Dual Magnet, Center Coil
Principle Naturally Occurring Gamma Magnetic Flux Variation
Sensor Spacing Proprietary
Sensitivity Approximately 1.6 counts/API unit
Range 0 to 5,000 cps
Vertical Resolution 14.00 in (355.6 mm)
Precision 5% at 100 GAPI at 15 fpm (4.6 m/min)
Data Transmission Analog, Pulse, + Polarity | Analog, Line Wobble, mV
Logging Speed Maximum: About 30 ft (9 m) /min to 45 ft (9 to14 m) /min
Sample Rate 4 to 10 samples/ft (10 to 40 samples/meter)
Calibration
Primary Approx. 1.6 cps/GAPI unit
Secondary Thorium sleeve, API calibrated
Wellsite Verifier Thorium sleeve, API calibrated
| Electrical Specifications
Cablehead Voltage 60 V DC Internally Regulated
Instrument Current 60 mA
VD i i ly roll th
Shooting Power 300 VDC maximum, using qn y rollup method,
never dumpfire
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Technical Specification Sheet

JProbe

Gamma Gun - Scintillation - Dual - Hight Temp - 2 /4 in.

TOOL LENGTH
[ 145.5m)
57.3n

11.8in

COLLAR LOCATOR

GAMMA RAY
[29.80m]

This Gamma Gun utilizes a ruggedized thallium doped sodium iodide [Nal (TI)
crystal] (3/4 in. x 4 in diameter) detector with a 1in. x 3 in. diameter photo multiplier

tube (PMT), shock mounted inside the tool housing to provide maximum survivability

in a perforating environment.

Ratings & Dimensions

Max Temperature

475°F (246°C) for 4 hours

Maximum Pressure

20,000 psi (138 MPa)

Outer Diameter

2.75in (69.85 mm)

Length 75.0 in (1905.0 mm)

Weight 50.0 Ib (23.0 kg)

Min Csg/Tbg OD 4.5in (114.3 mm)

Max Csg/Tbg OD 7.0in (178.0 mm)
Measurement Gamma Ray: 17.0 in (431.8 mm)
Points Casing Collar Locator: 64.8 in (1645.92 mm)

Tensile Strength

Tension: 60,000 Ib Compression: 25,000 Ib
Torque: 150 Ib ft (203 N-m)

Borehole Conditions

Borehole Fluids

No Restrictions

Tool Positioning

Centralized | Eccentralized

Measurements
Gamma Ray Casing Collar Locator
Sensor Type Nal(Ti) Scintillation Gamma [ Dual Magnet, Center Coil
Principle Naturally Occurring Gamma Magnetic Flux Variation
Sensor Spacing Proprietary
Sensitivity Approximately 1.6 counts/API unit
Range 0 to 5,000 cps

Vertical Resolution

14.00 in (355.6 mm)

Precision

5% at 100 GAPI at 15 fpm (4.6 m/min)

Data Transmission

Analog, Pulse, + Polarity | Analog, Line Wobble, mV

Logging Speed

Maximum: About 30 ft (9 m) /min to 45 ft (9 to14 m) /min

Sample Rate

4 to 10 samples/ft (10 to 40 samples/meter)

Calibration
Primary Approx. 1.6 cps/GAPI unit
Secondary Thorium sleeve, API calibrated

Wellsite Verifier

Thorium sleeve, API calibrated

Electrical Specifications

Cablehead Voltage

60 V DC Internally Regulated

Instrument Current

60 mA

Shooting Power

300 VDC maximum, using only rollup method,
never dumpfire

© Copyright 1994-2021 Probe Technologies Holdings, Incorporated. All Rights Reserved. | Specifications may change without notice. | 050-GG275-HTDF
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Gamma Gun - Scintillation - Dual - Shoot Positive - 2 3/4 in.

This Gamma Gun utilizes a ruggedized thallium doped sodium iodide [Nal (TI)
crystal] (3/4 in. x 4 in diameter) detector with a 1in. x 3 in. diameter photo multiplier
tube (PMT), shock mounted inside the tool housing to provide maximum survivability
in a perforating environment.

Ratings & Dimensions

- Max Temperature 350°F (177°C) for 4 hours

p Maximum Pressure 20,000 psi (138 MPa)
Outer Diameter 2.751in (69.85 mm)
Length 57.3in (1455.42 mm)
Weight 50.0 Ib (23.0 kg)

_ Min Csg/Tbg OD 4.5in (114.3 mm)

Max Csg/Tbg OD 7.0in (178.0 mm)
Measurement Gamma Ray: 11.8 in (299.72 mm)
Points Casing Collar Locator: 47.0 in (1193.8 mm)

Tension: 60,000 Ib Compression: 25,000 Ib
Torque: 150 Ib ft (203 N-m)

External Markings Tandem sub powder coated red to denote Shoot Positive

Tensile Strength

Borehole Conditions

TOOL LENGTH - —
[ 145.5em] Borehole Fluids No Restrictions

57.3
! Tool Positioning Centralized | Eccentralized

COLLAR LOCATOR
L[ngﬁm] Measurements

47.0in

Gamma Ray Casing Collar Locator
Sensor Type Nal(Ti) Scintillation Gamma | Dual Magnet, Center Coil
Principle Naturally Occurring Gamma Magnetic Flux Variation
Sensor Spacing Proprietary
Sensitivity Approximately 1.6 counts/API unit
» Range 0 to 5,000 cps
Vertical Resolution 14.00 in (355.6 mm)
GAMMA RAY Precision 5% at 100 GAPI at 15 fpm (4.6 m/min)
{2191?;“] Data Transmission Analog, Pulse, + Polarity | Analog, Line Wobble, mV
n Logging Speed Maximum: About 30 ft (9 m) /min to 45 ft (9 to14 m) /min
Calibration
Primary Approx. 1.6 cps/GAPI unit
Secondary Thorium sleeve, API calibrated
Wellsite Verifier Thorium sleeve, API calibrated

Electrical Specifications (while logging)

Operating (-ve) V -65 VDC (+/-5V), internally regulated
Operating Current 60 mA DC (+/- 5mA)
Shooting (+ve) V 380 VDC maximum, rollup method recommended
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Gamma Gun - Scintillation - Single Fire - 2 %/4 in.

This Gamma Gun utilizes a ruggedized thallium doped sodium iodide [Nal (TI)
crystal] (3/4 in. x 4 in diameter) detector with a 1in. x 3 in. diameter photo multiplier
tube (PMT), shock mounted inside the tool housing to provide maximum survivability
in a perforating environment.

Ratings & Dimensions

Max Temperature 350°F (177°C) for 4 hours
Maximum Pressure 20,000 psi (138 MPa)
.. Outer Diameter 2.751in (69.85 mm)
Length 57.3in (1455.42 mm)
Weight 50.0 Ib (23.0 kg)
Min Csg/Tbg OD 3.51in (88.9 mm)
Max Csg/Tbg OD 7.0in (178.0 mm)
Measurement Gamma Ray: 11.8 in (299.72 mm)
Points Casing Collar Locator: 47.0 in (1193.8 mm)
. Tension: 60,000 Ib Compression: 25,000 Ib
Tensile Strength Torque: 150 Ib ft (203 N-m)
Borehole Conditions
Borehole Fluids No Restrictions
Tool Positioning Centralized | Eccentralized
Measurements
Gamma Ray Casing Collar Locator
Sensor Type Nal(Ti) Scintillation Gamma [ Dual Magnet, Center Coil
Principle Naturally Occurring Gamma Magnetic Flux Variation
Sensor Spacing Proprietary
Sensitivity Approximately 1.6 counts/API unit
Range 0 to 5,000 cps
Vertical Resolution 14.00 in (355.6 mm)
Precision 5% at 100 GAPI at 15 fpm (4.6 m/min)
Data Transmission Analog, Pulse, + Polarity | Analog, Line Wobble, mV
Logging Speed Maximum: About 30 ft (9 m) /min to 45 ft (9 to14 m) /min
Calibration
Primary Approx. 1.6 cps/GAPI unit
Secondary Thorium sleeve, API calibrated
Wellsite Verifier Thorium sleeve, API calibrated
Electrical Specifications
- Cablehead Voltage 60 V DC Internally Regulated
Instrument Current 60 mA
VD i i ly roll h
Shooting Power 300 VDC maximum, using qn y rollup method,
never dumpfire
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Gamma Gun - Geiger Muller - Dual Fire - 3 /s in.

The dual fire Gamma Gun is a ruggedized tool fitted with a Geiger-Muller detector
on the lower section of the tool and a passive CCL at the top.

The tool is designed to be run with a Shooting Adapter at the bottom to suit the
client’s choice of gun system.

1]
%

Ratings & Dimensions

Max Temperature 350°F (177°C) for 4 hours
Maximum Pressure 18,000 psi (124 MPa)

Outer Diameter 3.125in (79.375 mm)

Length 55.68 in (1414.272 mm)

Weight 66.0 Ib (29.94 kg)

Min Csg/Tbg OD 4.5in (114.3 mm)

Max Csg/Tbg OD 11.75 in (298.45 mm)

Sensor Depth Gamma Ray: 21.0 in (533.4 mm)
Offset Casing Collar Locator: 63.0 in (1600.2 mm)

Tension: 60,000 Ib Compression: 25,000 Ib

Tensile Strength Torque: 150 Ib ft (203 N-m)

Borehole Conditions

Borehole Fluids No Restrictions

Tool Positioning Centralized | Eccentralized
Measurements

Gamma Ray Casing Collar Locator

Sensor Type Geiger-Muller detector Dual Magnet, Center Coil
Detection Type Gamma Radiation Magnetic
Principle Naturally Occurring Gamma Magnetic Flux Variation
Range 0 to 5,000 cps

Data Transmission Analog, Pulse, + Polarity | Analog, Line Wobble, mV
Sampling Rate 4 to 10 samples/ft. (10 to 40 samples/meter)
Logging Speed Maximum: About 30 ft (9 m) /min to 45 ft (9 to14 m) /min
Sensitivity Approx. 1.6 cps /GAPI unit | NA

Electrical Specifications (while logging)

Operating Voltage 60V DC internally regulated
Operating Current 60 mA
= Shooting Power 300V DC maximum, using or?ly rollup method,
do not dump-fire

Calibration
Primary Approx. 1.6 cps/GAPI unit
Secondary Thorium sleeve, API calibrated
Well-site Verifier Thorium sleeve, API calibrated
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Knuckle Joint Tool - 13/ in.

The Knuckle Joint Tool (KJT101) is used to reduce overall rigid tool length in dual
completions where tubing may be twisted, to provide an offset, or in pairs to decouple
the tool string from coiled tubing or a well tractor.

Ratings & Dimensions

Max temperature 350°F (177°C)
Max pressure 10,000 psi (68.9 mPa)
Outer diameter 1.38 in (35.0 mm)
Length 7.6in (193 mm)
Weight 2.81b (1.3 kg)

Hardware Characteristics

Materials Corrosion resistant materials used throughout
Connection Type GO or GOI
Articulation 12°

Applications

Used in wells with severe dog legs/buckled tubing

Used in dual completions where tubing is often twisted reducing effective
maximum tool string length

Used to offset CCL
Used to offset decentralized tools from centralized tools

Used in pairs (sometimes with spacer) to decouple tool string from Coil Tubing or
Well Tractor

Inconel 718 By-pass tube assembly
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Knuckle Joint Tool w/ Wear Banding - 1'/ss in.

The Knuckle Joint Tool with Wear Banding (KJT003) is used to reduce overall rigid tool
length in dual completions where tubing may be twisted, to provide an offset, or in pairs
to decouple the tool string from coiled tubing or a well tractor.

Ratings & Dimensions

Max temperature 350°F (177°C)
Max pressure 15,000 psi (103.4 mPa)
Outer diameter 1.69 in (43.0 mm)
Length 7.6in (193 mm)
Weight 4.4 1b (2.0 kg)

Hardware Characteristics

Materials Corrosion resistant materials used throughout
Connection Type GO or GOI
Articulation 12°

Applications

Used in wells with severe dog legs/buckled tubing

Used in dual completions where tubing is often twisted reducing effective
maximum tool string length

Used to offset CCL
Used to offset decentralized tools from centralized tools

Used in pairs (sometimes with spacer) to decouple tool string from Coil Tubing or
Well Tractor

Inconel 718 By-pass tube assembly
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Knuckle Joint Tool - 1'/46 in.

The Knuckle Joint Tool (KJT001) is used to reduce overall rigid tool length in dual
completions where tubing may be twisted, to provide an offset, or in pairs to decouple
the tool string from coiled tubing or a well tractor.

Ratings & Dimensions

Max temperature 350°F (177°C)
Max pressure 15,000 psi (103.4 mPa)
Outer diameter 1.69 in (43.0 mm)
Length 7.6in (193 mm)
Weight 4.2 1b (1.9 kg)

Hardware Characteristics

Materials Corrosion resistant materials used throughout
Connection Type GO or GOI
Articulation 12°

Applications

Used in wells with severe dog legs/buckled tubing

Used in dual completions where tubing is often twisted reducing effective
maximum tool string length

Used to offset CCL
Used to offset decentralized tools from centralized tools

Used in pairs (sometimes with spacer) to decouple tool string from Coil Tubing or
Well Tractor

Inconel 718 By-pass tube assembly
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Knuckle Joint Tool - 2 /5 in.

The Knuckle Joint Tool (KJT002) is used to reduce overall rigid tool length in dual
completions where tubing may be twisted, to provide an offset, or in pairs to decouple
the tool string from coiled tubing or a well tractor.

Ratings & Dimensions

Max temperature 350°F (177°C)
Max pressure 15,000 psi (103.4 mPa)
Outer diameter 2.125 in (53.98 mm)
Length 11.137 in (282.88 mm)
Weight 6.77 Ib (3.08 kg)

Hardware Characteristics

Materials Corrosion resistant materials used throughout
Connection Type GO or GOI
Articulation 12°

Applications

Used in wells with severe dog legs/buckled tubing

Used in dual completions where tubing is often twisted reducing effective
maximum tool string length

Used to offset CCL
Used to offset decentralized tools from centralized tools

Used in pairs (sometimes with spacer) to decouple tool string from Coil Tubing or
Well Tractor

Inconel 718 By-pass tube assembly
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Swivel Joint Tool - 1'/46 in.

The Swivel Joint Tool (SJT001) is a pressure compensated mono-conductor swivel
that allows rotation between the upper and lower tool joints while maintaining
electrical continuity. The pressure compensation system allows for free rotation
under pressure.

Ratings & Dimensions

Max temperature 350°F (177°C)

Max pressure 15,000 psi (103.4 mPa)

Outer diameter 1.69 in (43.0 mm)

Length 13.4 in (340 mm)

Weight 7.4 1b (3.4 kg)

Materials Corrosion resistant materials used throughout

Hardware Characteristics

Combinability All HD tools (RADiIi, iQ, PL, RAS, etc.)
Real-time with TCU

Memory with MLT
Connection Type GO or GOI

Acquisition mode

Applications

Allows free rotation/torque relief reducing stress on wireline
Simplifies make-up of tools below well tractors & CT

© Copyright 1994-2019 Probe Technologies Holdings, Incorporated. All Rights Reserved. | Specifications may change without notice. | SJT001
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Cement Bond Tool - 1 /46 in.

The small diameter Cement Bond Tool (CBT) uses a single acoustic transmitter
and dual acoustic receivers spaced at 36 in. (91.44 cm.) and 60 in. (152.4 cm.) to
accurately measure the quality of the cement job in a cased-hole environment.

Ratings & Dimensions

Max Temperature 350°F (177°C)

Maximum Pressure 20,000 psi (138 MPa)

Outer Diameter 1.69in (43.0 mm)

Length 9.6 ft (2.92 m)

Weight 55 Ib (24.9 kq)

Tensile Strength Tension & Compression: 15,000 Ib Torque: 150 ft-Ib
Materials Corrosion resistant materials used throughout
Measure Points Amplitude, TT: 4.3 ft (1.3 m)

VDL, Signature: 3.3 ft (1.0 m)

Borehole Conditions

Borehole Fluids Salt, Fresh and Ol

Tool Positioning Centralized with one each centralizer above and below
Recommended: 60 ft (18.2 m) /min

Max: 100ft (30.5m) /min @ 0.08 ft (.02 m) sample rate

Logging Speed

Hardware Characteristics

Source Type: One piezoelectric crystal fired at 20 kHz, 50msec interval
Sensor Type Omni Receiver: One 20 kHz piezoelectric

Fire Rate 20/sec

Waveform Analog: 3 ft (.9 m), 5 ft (1.5 m), Digital: Telemetry Data
Record Time 1300us for each receiver, 250 s for each sector

Top: 1 %16” 12P type “A” GO box

Connections Bottom: 1 %" 12P type “A” GO box

Combinability GR, CCL, Neutron, Temperature
Electrical Specification
[ current | 38 mA @ 100V
Measurements
E,Peak Amplitude Sonic Waveform
Principle Sonic Wavetrain Attenuation
Range 200 to 1500pus
Resolution 3ft(.9m) 5ft (1.5 m)
Precision (1 SD) <1mV NA
Primary Curves Amplitude 3ft (.9 m); TT 3 ft (.9m); VDL 5 ft (1.5 m)
Secondary Curves None
Calibration
Primary 5.5in. (13.97cm) Pressurized calibration tank
Wellsite Verifier Free pipe

© Copyright 1994-2020 Probe Technologies Holdings, Incorporated. All Rights Reserved. | Specifications may change without notice. | 050-CB170-1000C
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Cement Bond Tool | High Temperature - 1 /16 in.

The Cement Bond Tool - High Temperature (CBT-HT) uses a single acoustic
transmitter and dual acoustic receivers spaced at 36 in. (91.44 cm) and 60 in. (152.4
cm) to accurately measure the quality of the cement job in a cased-hole environment.

Ratings & Dimensions

Max Temperature 475°F (246°C)

Maximum Pressure 20,000 psi (138 MPa)

Outer Diameter 1.69in (43.0 mm)

Length 9.6 ft (2.92 m)

Weight 55 Ib (24.9 kq)

Tensile Strength Tension: 19,000 Ib Compression: 14,000 Ib
Materials Corrosion resistant materials used throughout
Measure Points Amplitude, TT: 4.3 ft (1.3 m)

VDL, Signature: 3.3 ft (1.0 m)

Borehole Conditions

Borehole Fluids Salt, Fresh and Ol

Tool Positioning Centralized with one each centralizer above and below
Recommended: 60 ft (18.2 m) /min

Max: 100ft (30.5m) /min @ 0.08 ft (.02 m) sample rate

Logging Speed

Hardware Characteristics

Source Type: One piezoelectric crystal fired at 20 kHz, 50 msec interval
Sensor Type Omni Receiver: One 20 kHz piezoelectric

Fire Rate 20/sec

Waveform Analog: 3 ft (.9 m), 5 ft (1.5 m), Digital: Telemetry Data
Record Time 1300us for each receiver, 250 s for each sector

Top: 136" 12P type “A” GO box

Connections Bottom: 1 %" 12P type “A” GO box

Combinability GR, CCL, Neutron, Temperature
Electrical Specification
[ current | 38 mA @ 100V
Measurements
E,Peak Amplitude Sonic Waveform
Principle Sonic Wavetrain Attenuation
Range 200 to 1500pus
Resolution 3ft(.9m) 5ft (1.5 m)
Precision (1 SD) <1mV NA
Primary Curves Amplitude 3ft (.9 m); TT 3 ft (.9m); VDL 5 ft (1.5 m)
Secondary Curves None
Calibration
Primary 5.5in. (13.97cm) Pressurized calibration tank
Wellsite Verifier Free pipe
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Cement Bond Tool - 2 3/4 in.

The Cement Bond Tool (CBT) uses a single acoustic transmitter and dual acoustic
receivers spaced at 36 in. (91.44 cm.) and 60 in. (152.4 cm.) to accurately measure
the quality of the cement job in a cased-hole environment.

Ratings & Dimensions

Max Temperature 350°F (177°C)

Maximum Pressure 20,000 psi (138 MPa)

Outer Diameter 2.75in (69.85 mm)

Length 8.92 ft (2.72 m)

Weight 98.0 Ib (44.46 kg)

Tensile Strength Tension: 50,000 Ib Compression: 35,000 Ib
Materials Corrosion resistant materials used throughout
Measure Points Amplitude, TT: 4.3 ft (1.3 m)

VDL, Signature: 3.3 ft (1.0 m)

Borehole Conditions

Borehole Fluids Salt, Fresh and Ol
Tool Positioning Centralized with one each centralizer above and below

Recommended: 60 ft (18.2 m) /min
Max: 100ft (30.5m) /min @ 0.08 ft (.02 m) sample rate

Logging Speed

Hardware Characteristics

Source Type: One piezoelectric crystal fired at 20 kHz, 50msec interval
Sensor Type Omni Receiver: One 20 kHz piezoelectric

Fire Rate 20/sec

Waveform Analog: 3 ft (.9 m), 5 ft (1.5 m), Digital: Telemetry Data
Record Time 1300us for each receiver, 250 s for each sector

Top: 136" 12P type “A” GO box

Connections Bottom: 1 %" 12P type “A” GO box

Combinability GR, CCL, Neutron, Temperature
Electrical Specification
[ current | 38 mA @ 100V
Measurements
E,Peak Amplitude Sonic Waveform
Principle Sonic Wavetrain Attenuation
Range 200 to 1500pus
Resolution 3ft(.9m) 5ft (1.5 m)
Precision (1 SD) <1mV NA
Primary Curves Amplitude 3ft (.9 m); TT 3 ft (.9m); VDL 5 ft (1.5 m)
Secondary Curves None
Calibration
o . Primary 5.5in. (13.97cm) Pressurized calibration tank
th-eCr)B?Z‘;té?{]?:séOM'Di ital CBL W/1553 Telemetr H A ;
oo CBara 1 350ME: Digital CBL /1353 Telemetry, ssT | Wellsite Verifier Free pipe
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RADIi® Cement Bond Tool - 1 /46 in.

The small/medium diameter RADIi® Segmented Cement Bond Tool uses a single ceramic
transmitter, an eight segment receiver at 3 ft. and a single receiver at 5 ft. spacing. The
segmented receiver generates a cement map which enables identification of cement
channeling while the single receiver generates the traditional cement bond log (CBL) and a
variable-density log (VDL).

Ratings & Dimensions
Max Temperature 350°F (177°C)
Maximum Pressure 20,000 psi (138 MPa)
Outer Diameter 1.69in (43.0 mm)
Length 8.60 ft (2.62 m)
Weight 41 1b (18.60 kg)
Tensile Strength Tension & Compression: 15,000 Ib Torque: 150 ft-Ib
Materials Corrosion resistant materials used throughout
Measure Points Amplitude, TT: 4.3 ft (1.3 m) VDL, Signature: 3.3 ft (1.0 m)

Borehole Conditions

Borehole Fluids Salt, Fresh and QOil
Tool Positioning Centralized with one each centralizer above and below

Recommended: 60 ft (18.2 m) /min
Max: 100ft (30.5m) /min @ 0.08 ft (.02 m) sample rate

Logging Speed

Hardware Characteristics

Source Type: One piezoelectric crystal fired at 20 kHz, 50 msec intervals

Omni Receiver: One 20 kHz piezoelectric

SensorType Radial Receiver: One 8 segment 20 kHz piezoelectric
Fire Rate 20/sec

Waveform Analog: 3 ft (.9 m), 5 ft (1.5 m), Digital: Telemetry Data
Record Time 1300us for each receiver, 250 ps for each sector

Top: 1 316" 12P type “A” GO box
Bottom: 1 3/16” 12P type “A” GO box

Combinability GR, CCL, ProMac, iQ, Temperature

Connections

Electrical Specification

| Current | 38 mA @ 130V
Measurements
E,Peak Amplitude Sonic Waveform

Principle Sonic Wavetrain Attenuation

Range 200 to 1500us

Resolution 3ft(.9m) 5ft (1.5 m)

Precision (1 SD) <1mV NA

. Amplitude 3ft (.9 m); Individual Sector Amplitudes (3 ft) (.9 m)

Primary Curves TT 3ft (.9m); VDL 5 ft (1.5 m)

Secondary Curves Head Voltage, Internal Temperature
Calibration

Primary 5.5in. (13.97 cm) Pressurized calibration tank

Wellsite Verifier Free Pipe, Stored Calibration Tank Waveforms on Demand
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RADIi® Cement Bond Tool | High Temperature - 1 /46 in.

The small/medium diameter High Temperature RADIi® Segmented Cement Bond Tool uses
a single ceramic transmitter, an eight segment receiver at 3 ft. and a single receiver at 5 ft.
spacing. The segmented receiver generates a cement map which enables identification of
cement channeling while the single receiver generates the traditional cement bond log (CBL)

and a variable-density log (VDL).

Ratings & Dimensions

Max Temperature

475°F (246°C)

Maximum Pressure

20,000 psi (138 MPa)

Outer Diameter

1.69 in (43.0 mm)

Length

8.60 ft (2.62 m)

Weight

41 Ib (18.60 kg)

Tensile Strength

Tension & Compression: 15,000 Ib Torque: 150 ft-Ib

Materials

Corrosion resistant materials used throughout

Measure Points

Amplitude, TT: 4.3 ft (1.3 m) VDL, Signature: 3.3 ft (1.0 m)

Borehole Conditions

Borehole Fluids

Salt, Fresh and QOil

Tool Positioning

Centralized with one each centralizer above and below

Logging Speed

Recommended: 60 ft (18.2 m) /min
Max: 100ft (30.5m) /min @ 0.08 ft (.02 m) sample rate

Hardware Characteristics

Source Type: One piezoelectric crystal fired at 20 kHz, 50 msec intervals

Sensor Type _ Omni I.Receiver: One 20 kHz piezoelgctric .
Radial Receiver: One 8 segment 20 kHz piezoelectric

Fire Rate 20/sec

Waveform Analog: 3 ft (.9 m), 5 ft (1.5 m), Digital: Telemetry Data

Record Time 1300us for each receiver, 250 ps for each sector

Connections

Top: 1 316" 12P type “A” GO box
Bottom: 1 3/1” 12P type “A” GO box

Combinability

GR, CCL, Single or Dual Spaced Neutron, Temperature

Electrical Specification

| Current | 38 mA @ 130V
Measurements
E,Peak Amplitude Sonic Waveform
Principle Sonic Wavetrain Attenuation
Range 200 to 1500us
Resolution 3ft(.9m) 5ft (1.5 m)
Precision (1 SD) <1mV NA

Primary Curves

Amplitude 3ft (.9 m); Individual Sector Amplitudes (3 ft) (.9 m)
TT 3 ft (.9m); VDL 5 ft (1.5 m)

Secondary Curves

Head Voltage, Internal Temperature

Calibration

Primary

5.5in. (13.97 cm) Pressurized calibration tank

Wellsite Verifier

Free Pipe, Stored Calibration Tank Waveforms on Demand

© Copyright 1994-2020 Probe Technologies Holdings, Incorporated. All Rights Reserved. | Specifications may change without notice. | 050-RADII-170HT
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RADIi® Cement Bond Tool - 2 3/4 in.

The medium diameter RADIi® Segmented Cement Bond Tool uses a single ceramic transmitter,
an eight segment receiver at 3 ft. and a single receiver at 5 ft. spacing. The segmented receiver
generates a cement map which enables identification of cement channeling while the single

receiver generates the traditional cement bond log (CBL) and a variable-density log (VDL).
Ratings & Dimensions

Max Temperature 350°F (177°C)

Maximum Pressure 20,000 psi (138 MPa)

Outer Diameter 2.75in (69.85 mm)

Length 8.73 ft (2.66 m)

Weight 93 1b (42.18 kg)

Min Csg/Tbg OD 4.5in (115.0 mm)

Max Csg/Tbg OD 11.6 in (295.0 mm)

Tensile Strength Tension: 50,000 Ib Compression: 35,000 Ib

Materials Alloy steel (Stainless also available)

Measure Points Amplitude, TT: 4.3 ft (1.3 m) VDL, Signature: 3.3 ft (1.0 m)
Borehole Conditions

Borehole Fluids Salt, Fresh and Oil
Tool Positioning Centralized with one each centralizer above and below

Recommended: 60 ft (18.2 m) /min
Max: 100ft (30.5m) /min @ 0.08 ft (.02 m) sample rate

Logging Speed

Hardware Characteristics

Source Type: One piezoelectric crystal fired at 20 kHz, 50 msec intervals

Omni Receiver: One 20 kHz piezoelectric
Radial Receiver: One 8 segment 20 kHz piezoelectric

Top: 1 316" 12P GO box
Bottom: 1 %/16” 12P GO pin

Combinability GR, CCL, ProMac, iQ, Temperature

Sensor Type

Connections

Electrical Specification

[ current | 45 mA @ 130V
Measurements
E,Peak Amplitude Sonic Waveform

Principle Sonic Wavetrain Attenuation

Range 200 to 1500ps

Resolution 3ft(.9m) 5ft (1.5 m)

Precision (1 SD) <1mV NA

. Amplitude 3ft (.9 m); Individual Sector Amplitudes (3 ft) (.9 m)
P
rimary Curves TT 31t (.9m); VDL 5 ft (1.5 m)

Secondary Curves Head Voltage, Internal Temperature
Calibration

Primary 5.5in. (13.97 cm) Pressurized calibration tank

Wellsite Verifier Free Pipe, Stored Calibration Tank Waveforms on Demand
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RADIi® Cement Bond Tool | High Temperature - 2 /4 in.

135.4"

The High Temperature RADIi® Segmented Cement Bond Tool uses a single ceramic transmitter,
an eight segment receiver at 3 ft. and a single receiver at 5 ft. spacing. The segmented receiver
generates a cement map which enables identification of cement channeling while the single
receiver generates the traditional cement bond log (CBL) and a variable-density log (VDL).

Ratings & Dimensions

Max Temperature 475°F (246°C) for 4 hours
Maximum Pressure 20,000 psi (138 MPa)

Outer Diameter 2.75in (69.85 mm)

Length 11.28 ft (3.44 m)

Weight 130 Ib (59.1 kg)

Tensile Strength Tension: 15,000 Ib Compression: 35,000 Ib
Min Csg/Tbg OD 4.5in (115.0 mm)

Max Csg/Tbg OD 10.75 in (27.0 mm)

Borehole Conditions

Borehole Fluids Salt, Fresh and Qil
Tool Positioning Centralized with one each centralizer above and below

Recommended: 60 ft (18.2 m) /min
Max: 100ft (30.5m) /min @ 0.08 ft (.02 m) sample rate

Logging Speed

Hardware Characteristics

Source Type: One piezoelectric crystal fired at 20 kHz, 50 msec intervals

Omni Receiver: One 20 kHz piezoelectric
Radial Receiver: One 8 segment 20 kHz piezoelectric

Top: 1 316” 12P GO box
Bottom: 1 3/16” 12P GO pin

Sensor Type

Connections

3FT.
MEASURE POINT
39.0"

Combinability GR, CCL, Temperature, ProMac, iQ
] Electrical Specification
MEASIRS TONT [ current | 38 mA @ 130V
Measurements
E,Peak Amplitude Sonic Waveform
Principle Sonic Wavetrain Attenuation
Range 0 to 100us 200 to 1500us
Resolution 3ft(.9m) 5ft (1.5 m)
Accuracy +/-2 psfor TT & +/- 5% for Amplitude
Precision (1 SD) <1imV | NA
. Amplitude 3ft (.9 m); Individual Sector Amplitudes (3 ft) (.9 m)
P
rimary Curves TT 3 ft (.9m); VDL 5 ft (1.5 m)
Secondary Curves Head Voltage, Internal Temperature
Calibration
Primary 5.5in. (13.97 cm) Pressurized calibration tank
Wellsite Verifier Free Pipe, Stored Calibration Tank Waveforms on Demand
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RAD:Ii® Cement Bond Tool w/ Temperature - 2 %/4 in.

The medium diameter RADIi® Segmented Cement Bond Tool with Temperature Sub, uses
a single ceramic transmitter, an eight segment receiver at 3 ft. and a single receiver at 5 ft.
spacing. The segmented receiver generates a cement map which enables identification of
cement channeling while the single receiver generates the traditional cement bond log (CBL)
and a variable-density log (VDL).

Ratings & Dimensions

Max Temperature 350°F (177°C)

Maximum Pressure 20,000 psi (138 MPa)

Outer Diameter 2.75in (69.85 mm)

Length 9.39 ft (2.86 m)

Weight 98 Ib (44.55 kg)

Tensile Strength Tension: 50,000 Ib Compression: 35,000 Ib
Materials Corrosion resistant materials used throughout

Amplitude, TT: 4.3 ft (1.3 m) VDL, Signature: 3.3 ft (1.0 m)

Measure Points Borehole Temperature 6.80 ft (1.98 m)

Borehole Conditions

Borehole Fluids Salt, Fresh and QOil
Tool Positioning Centralized with one each centralizer above and below

Recommended: 60 ft (18.2 m) /min
Max: 100ft (30.5m) /min @ 0.08 ft (.02 m) sample rate

Hardware Characteristics

Logging Speed

Source Type: One piezoelectric crystal fired at 20 kHz, 50 msec intervals

Sensor Type _ Omni I.Receiver: One 20 kHz piezoelgctric .
Radial Receiver: One 8 segment 20 kHz piezoelectric

Fire Rate 20/sec

Waveform Analog: 3 ft (.9 m), 5 ft (1.5 m), Digital: Telemetry Data

Record Time 1300us for each receiver, 250 ps for each sector

Top: 1 %/16” 12P type “A” GO box
Bottom: 1 3/16” 12P type “A” GO box

Combinability GR, CCL, Single or Dual Spaced Neutron
Electrical Specification

Connections

Current | 45 mA @ 130V
Measurements
E,Peak Amplitude Sonic Waveform
Principle Sonic Wavetrain Attenuation
Range 200 to 1500us
Resolution 3ft(.9m) 5ft (1.5 m)
Precision (1 SD) <1mV NA
Primary Curves Amplitude 3ft (.9 m); Individual Sector Amplitudes (3 ft) (.9 m)
TT 3 ft (.9m); VDL 5 ft (1.5 m); Borehole Temp. 6.48 ft (1.98 m)
Secondary Curves Head Voltage, Internal Temperature
Calibration
Primary 5.5in. (13.97 cm) Pressurized calibration tank
Wellsite Verifier Free Pipe, Stored Calibration Tank Waveforms on Demand
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RADIi® Cement Bond Tool - 3 /> in.

The large diameter RADIi® Segmented Cement Bond Tool uses a single ceramic transmitter, a
sixteen segment receiver at 3 ft. and a single receiver at 5 ft. spacing. The segmented receiver
generates a cement map which enables identification of cement channeling while the single
receiver generates the traditional cement bond log (CBL) and a variable-density log (VDL).

Ratings & Dimensions

Max Temperature

350°F (177°C)

Maximum Pressure

20,000 psi (138 MPa)

Outer Diameter

3.5in (88.90 mm)

Length

9.35 ft (2.82 m)

Weight

175.0 Ib (79.40 kg)

Tensile Strength

Tension: 40,000 Ib Compression: 40,000 Ib

Materials

Corrosion resistant materials used throughout

Measure Points

Amplitude, TT: 4.3 ft (1.3 m) VDL, Signature: 3.3 ft (1.0 m)

Borehole Conditions

Borehole Fluids

Salt, Fresh and QOil

Tool Positioning

Centralized with one each centralizer above and below

Logging Speed

Recommended: 60 ft (18.2 m) /min
Max: 100ft (30.5m) /min @ 0.08 ft (.02 m) sample rate

Hardware Characteristics

Source Type: One piezoelectric crystal fired at 18 kHz, 50 msec intervals

Sensor Type . Omni .Receiver: One 18 kHz piezoele.ctric .
Radial Receiver: One 16 segment 18 kHz piezoelectric

Fire Rate 20/sec

Waveform Analog: 3 ft (.9 m), 5 ft (1.5 m), Digital: Telemetry Data

Record Time 1400us for each receiver, 500 ps for each sector

Combinability GR, CCL, ProMac, iQ, Temperature

Electrical Specification

[ current | 82 mA @ 130V
Measurements
E,Peak Amplitude Sonic Waveform
Principle Sonic Wavetrain Attenuation
Range 200 to 1500ps
Resolution 3ft(.9m) 5ft (1.5 m)
Precision (1 SD) <1mV NA

Primary Curves

Amplitude 3ft (.9 m); Individual Sector Amplitudes (3 ft) (.9 m)
TT 3 ft (.9m); VDL 5 ft (1.5 m)

Secondary Curves

Head Voltage, Internal Temperature

Calibration

Primary

95/sin. (24.4 cm) Pressurized calibration tank

Wellsite Verifier

Free Pipe, Stored Calibration Tank Waveforms from memory
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Vacuum Pump - Dual Voltage, Two-Stage, /2 hp

Probe recommended %2 horsepower, low rpm vacuum pump runs up to 20°F cooler than most
high-rpm pumps. Includes a two-stage rotary valve design for efficient oil filling of RADIi® and
CBL tools.

Ratings & Dimensions

Length 20.0in (508.0 mm)
Height 15.625 in (396.9 mm)
Width 12.0 in (304.8 mm)
Weight 112 Ib (50.8 kg)
Tube Inside Diam. 0.8125 in (20.6 mm)
NPT Inlet 1.0in (25.4 mm)
Horsepower 0.5 hp
Displacement 5.6 c¢fm (0.16 cmm)
Ultimate Pressure 0.0001 Torr (0.01333 Pa)

Hardware Characteristics

Oil Capacity 76.08 fl 0z (2.25 1) (included)
Rotational Speed 525 RPM

Filtering Intake Screens

Materials All-metal internal construction with blue/gray finish

Electrical Specification

Voltage 115/230V AC
Current 8.4 /4.2 Amps
Frequency 60 Hz
Distribution Single Phase
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Vacuum Fill Station

The Probe Vacuum Fill Station assembly is used for oil filling RADIi® and CBL tools.

Overall Dimensions

Length 34.0in (863.6 mm)

Width 16.0 in (406.4 mm)

Height 41.0in (1,041.4 mm)

Weight 210.0 Ib (95.3 kg)
Assembly Contents

Cart (1) Steel with rubberized caster wheels

Vacuum Pump (See Vacuum Pump Technical Specification Sheet)
Aspirator Bottles (1) 1000 mL and (1) 4000 mL

Male Hose Barb (3) ain x /4 in, NPTF

Clamps (2) Vibration damping /s in and (8) Min worm gear /23 -8/s in
Hose Barb Splicer (3) /ain

Ball Valve (3) "/a in, full port import

Rubber Plugs (1) #3 type ¥/16 in, (1) #6 type /64 in, (1) #10-'/2 type 2 %32 in
Gauge (1) LM30 Vacuum

Brass Nipples (3)/ainx1'2inand (2) /ain x 3in

Brass Tee () /ain

Brass Plug (1) "4 in square head

CVT Hoses (15) "4 in ID x '/2 in OD

Fixture Fill Tube (1) 10-32

Vac. Pump Plate (1) Aluminum 12 in x 24 in (3658.0 mm x 7315.0 mm)

© Copyright 1994-2020 Probe Technologies Holdings, Incorporated. All Rights Reserved. | Specifications may change without notice. | 039-00220-0001
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IQ™ Magnetic Properties Tool - 2 %4 in.

The 4-segment receiver of the iQ™ Magnetic Properties Tool measures the casing in 90°
sections (quadrants). The tool produces a magnetic field that opposes the primary field casing
attenuation and phase shift. The magnitude of the measured phase shift is a function of the
electrical conductivity, magnetic permeability and metal thickness of the field being measured.
Multiple coil spacing and frequencies control the depth of investigation and measure the
electromagnetic properties of the casing, that yield a quantitative casing thickness and internal
diameter measurements.

Ratings & Dimensions

Max Temperature 350°F (177°C)

Maximum Pressure 20,000 psi (138 MPa)

Outer Diameter 2.75in (69.85 mm)

Length 75.0in (1905.0 mm)

Weight 70.0 Ib (31.75 kg)

Csg/Tbg OD Min: 3.5 in (89.0 mm) Max: 7.0 in (178.0 mm)
Tensile Strength Tension: 15,000 Ib Compression: 15,000 Ib

Casing Thickness: 24.5 in (639 mm)

Measure Points Dift’l Thickness: 32.7 in (828 mm) Caliper: 25.0 in (635 mm)

Borehole Conditions

Tool Positioning Centralized

Recommended: 30 ft (9.1 m) /min

Logging Speed Max: 60ft (318.2 m) /min

Hardware Characteristics

9 Source Type: Single and multi frequency AC coils

Azimuthal thickness gauge with quadrant sensitivity
Sensor Type Multi-frequency caliper and casing properties
3-axis accelerometer for tool orientation

Connections E-Line ‘GO’ Type
Combinability GR, CCL, MAC, Radii Bond Tool

Electrical Specification

[ current | +45mA @ 130V

Measurements
Casing Thickness Casing Caliper
Principle Remote-field EC Near-field EC
1 Range 0to 1.50 in 3.50 to 7.00 in
Azimuthal Resolution 4 sectors NA
Vertical Resolution 1.56 in 1.00 in
Sensitivity 1% (2 inch through-hole) 1%
Accuracy +1%
Primary Curves Casing & differential thickness | Casing ID
3-axis accelerometer, internal temperature, casing electrical
Secondary Curves .
properties
Calibration
| Primary & Wellsite Sections of API casing in different weights

© Copyright 1994-2021 Probe Technologies Holdings, Incorporated. All Rights Reserved. | Specifications may change without notice. | 050-C1275-0001
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IQ™ Magnetic Properties Tool - 3 'z in.

The 4-segment receiver of the iQ™ Magnetic Properties Tool measures the casing in 90°
sections (quadrants). The tool produces a magnetic field that opposes the primary field casing
attenuation and phase shift. The magnitude of the measured phase shift is a function of the
electrical conductivity, magnetic permeability and metal thickness of the field being measured.
Multiple coil spacing and frequencies control the depth of investigation and measure the
electromagnetic properties of the casing, that yield a quantitative casing thickness and internal
diameter measurements.

Ratings & Dimensions

Max Temperature 350°F (177°C)

Maximum Pressure 20,000 psi (138 MPa)

Outer Diameter 2.75in (69.85 mm)

Length 68.4 in (1737.36 mm)

Weight 130.0 Ib (177.0 kg)

Csg/Tbg OD Min: 4.5 in (114.3 mm) Max: 9.625 in (244.46 mm)
Tensile Strength Tension: 15,000 Ib Compression: 15,000 Ib
Measure Points Thickness: 32.66 in (829.6 mm) Caliper: 25.62 in (650.8 mm)

Borehole Conditions

Tool Positioning Centralized

Recommended: 30 ft (9.1 m) /min

Logging Speed Max: 60ft (318.2 m) /min

Hardware Characteristics

9 Source Type: Single and multi frequency AC coils

Azimuthal thickness gauge with quadrant sensitivity
Sensor Type Multi-frequency caliper and casing properties
3-axis accelerometer for tool orientation

Connections E-Line ‘GO’ Type
Combinability GR, CCL, MAC, Radii Bond Tool

Electrical Specification

[ current | +45mA @ 130V

Measurements
Casing Thickness Casing Caliper
Principle Remote-field EC Near-field EC
N Range 0t01.50in 4.510 9.625 in
Azimuthal Resolution 4 sectors NA
Vertical Resolution 1.56 in 1.00 in
Sensitivity 1% (2 inch through-hole) 1%
Accuracy +1%
Primary Curves Casing & differential thickness | Casing ID
3-axis accelerometer, internal temperature, casing electrical
Secondary Curves .
properties
Calibration
| Primary & Wellsite Sections of API casing in different weights

© Copyright 1994-2021 Probe Technologies Holdings, Incorporated. All Rights Reserved. | Specifications may change without notice. | 050-C1350-0001
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ProMAC™ 24 | Multi-Arm Caliper Tool - PTX - 1 "/4 in.

The latest generation ProMAC™ series 24-arm caliper tool incorporates a series
of mechanical, electrical and electronic design features that greatly increase tool
accuracy, reliability, maintainability and overall cost efficiency.

Ratings & Dimensions

Max Temperature 350°F (177°C)

Max Pressure 15,000 psi (103.4 mPa)

Diameter 1.69in (43.0 mm)

Length 61.2 in (1,554.5 mm)

Weight 251b (11.4 kg)

Tensile Strength Connection: 15,000 Ibf Body: 20,000 Ibf

Measure Points Caliper: 27.7 in (703.6 mm) from bottom of tool
Inclination: 49.6 in (1,260 mm) from bottom of tool

Materials Corrosion resistant materials used throughout

Hardware Characteristics

Sensor Type Inclinometer: 3-axis accelerometer
Caliper: Differential Variable Reluctance Transducer
Combinability All PTX tools:
GR, CCL, iQ, RADii
Tool Positioning Centralized
i Acquisition Mode SRO Only
1 Electrical Specification
o Voltage 120V DC
I Current 15mA(log) 40mA(opening)

Caliper Measurements

Sampling Rate 10 sps
Vertical Resolution 0.3in (7.6 mm)
Radial Resolution 0.001 in (0.025 mm)
Logging Speed 30 ft/min (9 m/min)
Radial Accuracy +/- 0.02 in (+/- 0.5 mm)
Diameter Range 1.75in (44.5 mm) to 7.0 in (177.8 mm)
Primary Output 24 independent radii measurements
Secondary Output Head voltage, internal temperature, accelerometer
Accelerometer Measurements
Inclination Relative Bearing
Range 0° to 180° 0° to 360°
Accuracy +/-1.0° +/-1.0°
Resolution +/-0.1° +/-0.1°
Calibration
| Primary / Wellsite Precision machined calibration bowl

© Copyright 1994-2021 Probe Technologies Holdings, Incorporated. All Rights Reserved. Specifications may change without notice. | 050-MAC24-1000/1100
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ProMAC™ 40 | Multi-Arm Caliper Tool - PTX - 2 3/4in.

The latest generation ProMAC™ series 40-arm caliper tool incorporates a series
of mechanical, electrical and electronic design features that greatly increase tool

i
i
il

accuracy, reliability, maintainability and overall cost efficiency.

Ratings & Dimensions

Max Temperature 350°F (177°C)
Max Pressure 20,000 psi (138 MPa)
Diameter 2.751in (69.9 mm)
Length 63.66 in (1,617 mm)
Weight 66 Ib (29.9 kg)

Tensile Strength

Connection: 15,000 IbF Body: 20,000 IbF

Measure Points

Caliper: 33.85 in (860 mm) from bottom of tool
Inclination: 52.4 in (1331 mm) from bottom of tool

Materials

Corrosion resistant materials used throughout

Hardware Characteristics

Sensor Type Inclinometer: 3-axis accelerometer
Caliper: Differential Variable Reluctance Transducer

Combinability All PTX tools: GR, CCL, iQ, RADii

Tool Positioning Centralized

Acquisition Mode SRO Only

Electrical Specification

Voltage 120V DC

Current 15mA(log) 40mA(opening)

Caliper Measurements

Sampling Rate

10 sps

Vertical Resolution

0.3in (7.6 mm)

Radial Resolution

0.001 in (0.025 mm)

Logging Speed

30 ft/min (9 m/min)

Radial Accuracy

+/- 0.02 in (+/- 0.5 mm)

Diameter Range

2.80in (71.1 mm) to 9.63 in (244.6 mm)

Primary Output

40 independent radii measurements

Secondary Output

Head voltage, internal temperature, accelerometer

Accelerometer Measurements

Inclination Relative Bearing
Range 0° to 180° 0° to 360°
Accuracy +/-1.0° +/-1.0°
Resolution +/- 0.1° +/- 0.1°
Calibration

| Primary / Wellsite

Precision machined calibration bowl

© Copyright 1994-2021 Probe Technologies Holdings, Incorporated. All Rights Reserved. Specifications may change without notice. | 050-MAC40-1000/1100
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ProMAC™ 60 | Multi-Arm Caliper Tool - PTX - 3 ¥4 in.

3

The latest generation ProMAC™ series 60-arm caliper tool incorporates a series
of mechanical, electrical and electronic design features that greatly increase tool
accuracy, reliability, maintainability and overall cost efficiency.

Ratings & Dimensions

Max Temperature 350°F (177°C)
Max Pressure 20,000 psi (138 MPa)
Diameter 3.75in (95.3 mm)
Length 65.49 in (1,663 mm)
Weight 102 Ib (46.3 kg)

Tensile Strength

Connection: 15,000 IbF Body: 20,000 IbF

Measure Points

Caliper: 34.48 in (876 mm) from bottom of tool
Inclination: 54.1 in (1374 mm) from bottom of tool

Materials

Corrosion resistant materials used throughout

Hardware Characteristics

Sensor Type Inclinometer: 3-axis accelerometer
Caliper: Differential Variable Reluctance Transducer

Combinability All PTX tools: GR, CCL, iQ, RADii
Tool Positioning Centralized
Acquisition Mode SRO Only
Electrical Specification

Voltage 120V DC
Current 15mA(log) 40mA(opening)

Caliper Measurements

Sampling Rate

10 sps

Vertical Resolution

0.3in (7.6 mm)

Radial Resolution

0.001 in (0.025 mm)

Logging Speed

30 ft/min (9 m/min)

Radial Accuracy

+/- 0.02 in (+/- 0.5 mm)

Diameter Range

3.80in (96.5 mm) to 11.75 in (298.5 mm) — standard arms

Primary Output

60 independent radii measurements

Secondary Output

Head voltage, internal temperature, accelerometer

Accelerometer Measurements

Inclination Relative Bearing
Range 0° to 180° 0° to 360°
Accuracy +/-1.0° +/- 1.0°
Resolution +/- 0.1° +/- 0.1°
Calibration

| Primary / Wellsite

Precision machined calibration bowl

© Copyright 1994-2021 Probe Technologies Holdings, Incorporated. All Rights Reserved. Specifications may change without notice. | 050-MAC60-1000/1100
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The X-Y Caliper tool measures the size of the borehole and provides two independent caliper
curves simultaneously. The two sets of opposing arms arranged in an X-Y configuration
measure borehole irregularities such as oval shapes, large washouts, or extreme restrictions
more accurately than conventional 2-arm or 3-arm caliper tools. The tool may be used in either
open-hole or cased-hole logging.

Technical Specification Sheet

X-Y Caliper - Digital - w/ Temperature - 3 /2 in.

Ratings & Dimensions

Max Temperature

350°F (177°C)

Maximum Pressure

18,500 psi (127.5 MPa)

Outer Diameter

3.5in (88.9 mm)

Length

70.08 in (1780.03 mm)

Weight

95.0 Ib (41.0 kg)

Min Csg/Thg OD

4.5in (115.0 mm)

Max Csg/Tbg OD

30.0 in (762.0 mm)

Tensile Strength

Tension: 12,500 Ib Compression: 12,500 Ib

Measure Points

X: 16.1in (408.94 mm) Y: 15.1 in (127.0 mm)
Temperature: 7.9 in (200.66 mm)

Borehole Conditions

Borehole Fluids

Salt, Fresh and Oil

Tool Positioning

Centralized

Logging Speed

Recommended: 30.0 ft/min (9.0 m/min)
Maximum: 60 ft/min (18.2 m/min)

Hardware Characteristics

Sensor Type

Linear Motion Resistive Potentiometer

Transmission Type

Digital Telemetry

Data Rate

20 frames per second

Combinability

GR, CCL, Additional Telemetry Tools

Connections

Top: GO Pin Box Bottom: GO Pin Box

Measurements
Principle Mechanical Actuation of Linear Motion Potentiometers
4.5int0 30.0in (115.0 mm to 762.0 mm)
Range

4.5 into 58.0in (115.0 mm to 1473.2 mm) with ext kit

Vertical Resolution

0.3 in (7.6 mm) at 30.0 ft/min (9.0 m/min)

Accuracy

+/- 0.25 in (+/- 6.4 mm)

Primary Curves

Borehole size in X and Y Axis

Secondary Curves

Head Voltage

Temperature

Degrees F or C

Calibration

| Primary & Wellsite

Calibration Fixture 035-FH099-0070

Electrical Specification

| Voltage / Current

120 V+ DC @ 40mA

© Copyright 1994-2021 Probe Technologies Holdings, Incorporated. All Rights Reserved. | Specifications may change without notice. | 050-FHOOD-200T
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Gamma Ray Tool - 1 /46 in.

Ratings & Dimensions

Max Temperature 350°F (177°C) for 4 hours
Maximum Pressure 20,000 psi (138 MPa)

Outer Diameter 1.69 in (42.9 mm)

Length 45.6 in (1158.24 mm)

Weight 20.01b (9.09 kg)

Min Csg/Tbg OD 2.38in (60.5 mm)

Max Csg/Thg OD 7.0in (178.0 mm)

Tensile Strength’ Tension: 65,00190Lt;5;|:15r>5$ts_|sblon: 130,000 Ib
Measure Points 6.84 in (173.74 mm)

Borehole Conditions

Recommended: 60 ft/min (18.2 m/min)

Logging Speed Maximum: 100 ft/min (30.5 m/min)
at 0.08 ft (.02 m) sample rate

Tool Positioning Centralized | Eccentralized

TooL Hardware Characteristics

[1}5 1om] Sensor Type Thallium Activated Sodium lodide Crystal
Transmission Type Analog Pulse or Telemetry
Data Rate 20 frames / sec @ 20 kHz
Combinability RBT, CBL, Temp
Connections GO Top / GO Pin Bottom

Electrical Specifications

| Voltage | 100V DC
Measurements
Principle Natural Gamma Radiation
Range 0-10,000 cps
Resolution 6.0 in (152.5 mm)
Accuracy (1SD) +5%
Sensitivity =~ 0.998 cps per API Unit
Primary Curves GR (API)
Secondary Curves Head Voltage, Internal Temperature (Telemetry Only)
Calibration
Primary Houston API Pits
Wellsite Verifier Thorium Blanket

'Strengths apply to new tools at 70°F (21°C) and O psi.

© Copyright 1994-2020 Probe Technologies Holdings, Incorporated. All Rights Reserved. | Specifications may change without notice. | 050-GR170-SA01
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Gamma Ray Verification Blanket

Ratings & Dimensions

Length 10.6 in (269.24 mm)
Width 8.2in (208.28 mm)

Hardware Characteristics

Material Type 2% Thoriated Rods

Quantity 20

Tool Size Range 111/16“ and 2 3/4” OD Gamma Ray
Calibration

| Values are calculated for individual blankets.

FR
ONT NYLON WEBBING BACK
2PLCS

VELCRO "HOOK" MATERIAL
THIS SIDE ONLY

—

VELCRO "LOOP" MATERIAL
THIS SIDE ONLY

© Copyright 1994-2021 Probe Technologies Holdings, Incorporated. All Rights Reserved. | Specifications may change without notice. | 001-50800-THOR
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Gamma Ray CCL Tool - 1 /46 in.

Ratings & Dimensions

- Max Temperature 350°F (177°C) for 4 hours
Maximum Pressure 20,000 psi (138 MPa)
Outer Diameter 1.69 in (42.93 mm)
Length 62.4 in (1584.96 mm)
Weight 35.01b (15.9 k)
Min Csg/Tbg OD 2.38in (60.45 mm)
] Max Csg/Tbg OD 7.0in (178.0 mm)

Tension: 65,000 Ib Compression: 130,000 Ib
Torque:150 ft-Ib

Gamma Ray: 6.84 in (173.74 mm)

Tensile Strength'

M Point
easure Foints Casing Collar Locator: 48.96 in (1243.58 mm)
Borehole Conditions
Recommended: 60 ft/min (18.2 m/min)
Logging Speed Maximum: 100 ft/min (30.5 m/min)
TOOL at 0.08 ft (.02 m) sample rate
[']ng:rﬁ] Tool Positioning Centralized | Eccentralized
62 4in
LSO Hardware Characteristics
[124 5cm] -
49 0in Gamma Ray Casing Collar Locator
Thallium Activated Sodium .
Sensor Type lodide Crystal Dual Magnet, Center Coll
Transmission Type | Analog Pulse or Telemetry Line Wobble or Telemetry
) Data Rate 20 frames / sec @ 20 kHz
Combinability Radii CBT, CBT, Temperature, CNT
Connections GO Top / GO Pin Bottom
GAMMA Measurements
RAY
T [172em] Principle Natural Gamma Radiation Magnetic Flux Lines
68 0-10,000 cps 45int07.0in
Range
(115.0 mm to 178.0 mm)
Resolution 6.0 in (152.5 mm) NA
Accuracy (1SD) +5% NA
Sensitivity = 1.5 cps per API Unit NA
Primary Curves GR (API) CCL (mV)
Secondary Curves Head Voltage, Internal Temperature (Telemetry Only)
Calibration
Primary Houston API Pits
Wellsite Verifier Thorium Blanket

'Strengths apply to new tools at 70°F (21°C) and 0 psi.

© Copyright 1994-2020 Probe Technologies Holdings, Incorporated. All Rights Reserved. | Specifications may change without notice. | 050-GR170-0000
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Gamma Ray CCL Tool - Corrosion - 1 /s in.

Ratings & Dimensions

Max Temperature 350°F (177°C) for 4 hours
Maximum Pressure 20,000 psi (138 MPa)
Outer Diameter 1.69 in (42.9 mm)
Length 62.4 in (1585.0 mm)

] T— Weight 35.01b (15.9 k)
Min Csg/Tbg OD 2.38in (60.5 mm)
Max Csg/Thg OD 7.0in (178.0 mm)

Tension: 65,000 Ib Compression: 130,000 Ib
Torque:150 ft-Ib

Gamma Ray: 6.84 in (173.7 mm)
Casing Collar Locator: 48.96 in (1243.6 mm)

Tensile Strength'

1 Measure Points

Borehole Conditions

Recommended: 60 ft/min (18.2 m/min)
Logging Speed Maximum: 100 ft/min (30.5 m/min)
at 0.08 ft (.02 m) sample rate
Tool Positioning Centralized | Eccentralized
Hardware Characteristics
TOOL
LENGTH Gamma Ray Casing Collar Locator
g gl Thallium Activated Sodium
62 4in .
Sensor Type . Dual Magnet, Center Coil
hio=aia yp lodide Crystal 9
[E;-Sicnm] Transmission Type | Analog Pulse or Telemetry Line Wobble or Telemetry
Data Rate 20 frames / sec @ 20 kHz
Combinability Corrosion Platform
Connections GO Top / GO Pin Bottom
] Measurements
Principle Natural Gamma Radiation Magnetic Flux Lines
Ranae 0-10,000 cps 2.38into7.0in
Ggﬂ{gﬁ. 9 (60.5 mm to 178.0 mm)
— [17.3em] Resolution 6.0 in (152.5 mm) NA
s Accuracy (1SD) +5% NA
Sensitivity = 0.998 cps per API Unit NA
Primary Curves GR (API) CCL (mV)
Secondary Curves Head Voltage, Internal Temperature (Telemetry Only)
Calibration
Primary Houston API Pits
Wellsite Verifier Thorium Blanket

'Strengths apply to new tools at 70°F (21°C) and 0 psi.

© Copyright 1994-2020 Probe Technologies Holdings, Incorporated. All Rights Reserved. | Specifications may change without notice. | 050-GR170-00C3






Technical Specification Sheet

JProbe

Gamma Ray CCL Tool - High Temp - 1 /16 in.

Gamma Ray
14.7in
a7 .acm

Ratings & Dimensions

Max Temperature

475°F (246°C) for 4 hours

Maximum Pressure

20,000 psi (138 MPa)

Outer Diameter

1.69 in (42.9 mm)

Length 94.2in (2392.7 mm)
Weight 42.01b (19.1 kg)
Min Csg/Tbg OD 2.38in (60.5 mm)
Max Csg/Thg OD 7.0in (178.0 mm)

Tensile Strength'

Tension: 65,000 Ib Compression: 60,000 Ib
Torque:150 ft-Ib

Measure Points

Gamma Ray: 14.76 in (374.90 mm)
Casing Collar Locator: 80.88 in (2054.35 mm)

Borehole Conditions

Logging Speed

Recommended: 60 ft/min (18.2 m/min)
Maximum: 100 ft/min (30.5 m/min)
at 0.08 ft (.02 m) sample rate

Tool Positioning

Centralized | Eccentralized

Hardware Characteristics

Gamma Ray Casing Collar Locator

oL
g0.8in

Sensor Type

Thallium Activated Sodium

lodide Crystal Dual Magnet, Center Coll

205 4cm

Transmission Type

Analog Pulse or Telemetry Line Wobble or Telemetry

Data Rate

20 frames / sec @ 20 kHz

Combinability

RAD:Ii, CBT, Temperature

Connections

GO Top / GO Pin Bottom

Measurements
Principle Natural Gamma Radiation Magnetic Flux Lines
Range 0-10,000 cps 45into7.0in

(115.0 mm to 178.0 mm)

Resolution 6.0 in (152.5 mm) NA
Accuracy (1SD) +5% NA
Sensitivity =~ .998 cps per API Unit NA
Primary Curves GR (API) CCL (mV)

Secondary Curves

Head Voltage, Internal Temperature (Telemetry Only)

Calibration

Primary

Houston API Pits

Wellsite Verifier

Thorium Blanket

'Strengths apply to new tools at 70°F (21°C) and 0 psi.

© Copyright 1994-2020 Probe Technologies Holdings, Incorporated. All Rights Reserved. | Specifications may change without notice. | 050-GR170-HTFT







JProbe
Technical Specification Sheet D o

Gamma Ray CCL Tool - 2 %/4 in.

Ratings & Dimensions

Max Temperature 350°F (177°C) for 4 hours
Maximum Pressure 20,000 psi (138 MPa)
Outer Diameter 2.75in (69.9 mm)
Length 54.48 in (1383.79 mm)
Weight 55.0 Ib (25.0 kg)
Min Csg/Tbg OD 4.5in (115.0 mm)
Max Csg/Thg OD 7.0in (178.0 mm)
. Tension: 65,000 Ib Compression: 130,000 Ib
1 ’ ’
Tensile Strength Torque:150 fi-lb
. Gamma Ray: 10.68 in (271.27 mm)
M Point
[ casure Folnts Casing Collar Locator: 43.56 in (1106.42 mm)
Borehole Conditions
Recommended: 60 ft/min (18.2 m/min)
Logging Speed Maximum: 100 ft/min (30.5 m/min)
at 0.08 ft (.02 m) sample rate
Tool Positioning Centralized | Eccentralized
[138.4cm]
54.5in Hardware Characteristics
coL Gamma Ray Casing Collar Locator
[110.8cm] Thallium Activated Sodium ,
43 6in Sensor Type lodide Crystal Dual Magnet, Center Coll
Transmission Type | Analog Pulse or Telemetry Line Wobble or Telemetry
Data Rate 20 frames / sec @ 20 kHz
Combinability Corrosion Platform
Connections GO Top / GO Pin Bottom
Measurements
GAMMA RAY
[27.3cm] Principle Natural Gamma Radiation Magnetic Flux Lines
1970 Ranae 0-10,000 cps 45int07.0in
9 (115.0 mm to 178.0 mm)
Resolution 6.0 in (152.5 mm) NA
Accuracy (1SD) + 5% NA
Sensitivity = 1.5 cps per API Unit NA
Primary Curves GR (API) CCL (mV)
Secondary Curves Head Voltage, Internal Temperature (Telemetry Only)
Calibration
Primary Houston API Pits
Wellsite Verifier Thorium Blanket

'Strengths apply to new tools at 70°F (21°C) and 0 psi.

© Copyright 1994-2020 Probe Technologies Holdings, Incorporated. All Rights Reserved. | Specifications may change without notice. | 050-GR275-0000






Technical Specification Sheet

JProbe

Gamma Ray CCL Tool - 6 Pin - 2 3/4 in.

57.6

47.0

31.000

Ratings & Dimensions

Max Temperature

350°F (177°C) for 4 hours

Maximum Pressure

20,000 psi (138 MPa)

Outer Diameter

2.75in (69.9 mm)

Length 57.6 in (1463.04 mm)
Weight 55.0 Ib (25.0 kg)
Min Csg/Tbg OD 4.5in (115.0 mm)
Max Csg/Thg OD 7.0in (178.0 mm)

Tensile Strength'

Tension: 65,000 Ib Compression: 130,000 Ib
Torque:150 ft-Ib

Measure Points

Gamma Ray: 30.96 in (786.38 mm)
Casing Collar Locator: 46.92 in (1191.77 mm)

Borehole Conditions

Logging Speed

Recommended: 60 ft/min (18.2 m/min)
Maximum: 100 ft/min (30.5 m/min)
at 0.08 ft (.02 m) sample rate

Tool Positioning

Centralized | Eccentralized

Hardware Characteristics

Gamma Ray Casing Collar Locator

Sensor Type

Thallium Activated Sodium

lodide Crystal Dual Magnet, Center Coll

Transmission Type

Analog Pulse or Telemetry Line Wobble or Telemetry

Data Rate

20 frames / sec @ 20 kHz

Combinability

Corrosion Platform

Connections

GO Top / 6 Pin Bottom

Measurements
Principle Natural Gamma Radiation Magnetic Flux Lines
Range 0-10,000 cps 45into7.0in

(115.0 mm to 178.0 mm)

Resolution 6.0 in (152.5 mm) NA
Accuracy (1SD) +5% NA
Sensitivity = 1.5 cps per API Unit NA
Primary Curves GR (API) CCL (mV)

Secondary Curves

Head Voltage, Internal Temperature (Telemetry Only)

Calibration

Primary

Houston API Pits

Wellsite Verifier

Thorium Blanket

'Strengths apply to new tools at 70°F (21°C) and 0 psi.

© Copyright 1994-2021 Probe Technologies Holdings, Incorporated. All Rights Reserved. | Specifications may change without notice. | 050-GR275-0001







Technical Specification Sheet

JProbe

Gamma Ray - CCL Tool - High Temp - 2 ¥4 in.

Tool Length

[195.
77.

6em)
Oin

COLLAR LOCATOR
MEASURE POINT
[165.7cm]
65.3in

GAMMA RAY
MEASURE
POINT
[43.2em]
17.0in

Ratings & Dimensions

Max Temperature

475°F (246°C) for 4 hours

Maximum Pressure

20,000 psi (138 MPa)

Outer Diameter

2.75in (69.9 mm)

Length 77.04 in (1956.82 mm)
Weight 65.0 Ib (29.5 kg)
Min Csg/Tbg OD 4.5in (115.0 mm)
Max Csg/Thg OD 7.0in (178.0 mm)

Tensile Strength'

Tension: 65,000 Ib Compression: 130,000 Ib
Torque:150 ft-Ib

Measure Points

Gamma Ray: 17.04 in (432.82 mm)
Casing Collar Locator: 65.28 in (1658.11 mm)

Borehole Conditions

Logging Speed

Recommended: 60 ft/min (18.2 m/min)
Maximum: 100 ft/min (30.5 m/min)
at 0.08 ft (.02 m) sample rate

Tool Positioning

Centralized | Eccentralized

Hardware Characteristics

Gamma Ray Casing Collar Locator

Sensor Type

Thallium Activated Sodium

lodide Crystal Dual Magnet, Center Coll

Transmission Type

Analog Pulse or Telemetry Line Wobble or Telemetry

Data Rate

20 frames / sec @ 20 kHz

Combinability

Corrosion Platform

Connections

GO Top / GO Pin Bottom

Measurements
Principle Natural Gamma Radiation Magnetic Flux Lines
Range 0-10,000 cps 45into7.0in

(115.0 mm to 178.0 mm)

Resolution 6.0 in (152.5 mm) NA
Accuracy (1SD) +5% NA
Sensitivity = 1.5 cps per API Unit NA
Primary Curves GR (API) CCL (mV)

Secondary Curves

Head Voltage, Internal Temperature (Telemetry Only)

Calibration

Primary

Houston API Pits

Wellsite Verifier

Thorium Blanket

'Strengths apply to new tools at 70°F (21°C) and 0 psi.

© Copyright 1994-2020 Probe Technologies Holdings, Incorporated. All Rights Reserved. | Specifications may change without notice. | 050-HTGC-275







JProbe

Gamma Ray - CCL - Inclinometer Tool - 1 /46 in.

Technical Specification Sheet

Ratings & Dimensions

! Max Temperature 350°F (177°C) for 4 hours
D Maximum Pressure 20,000 psi (138 MPa)
Pl | Outer Diameter 1.69 in (42.93 mm)
Length 62.52 in (1588.008 mm)
Weight 60.0 Ib (27.3 kg)
Min Csg/Thg OD 2.38in (60.45 mm)
Max Csg/Tbg OD 7.0in (178.0 mm)
CCL . Tension: 65,000 Ib Compression: 130,000 Ib
1 ) )
Tensile Strength Torque:150 ft-Ib
Measure Points GR: 6.804 in (172.822 mm) CCL: 24.0 in (609.6 mm)
INC: 48.96 in (1243.584 cm)
Borehole Conditions
e Recommended: 60 ft/min (18.2 m/min)
m Logging Speed Maximum: 100 ft/min (30.5 m/min)
at 0.08 ft (.02 m) sample rate
Tool Positioning Centralized | Eccentralized
Calibration
Primary APl Gamma Ray Pits, Approx. 1.1 cps per API Unit
.- Wellsite Verifier Thorium Blanket
Electrical Specifications
| Operating Voltage | 100V DC
INCLINOMET EF: Hardware Characteristics
J Gamma Ray Casing Collar Locator Inclinometer
Sodium lodide, Thallium Dual Magnet, .
SensorType Activated Scintillation Center Coil 3-Axis Accelerometer
Transmission Type Digital Telemetry Digital Telemetry Digital Telemetry
Data Rate 20 frames / sec @ 20 kHz
Combinability Radii CBT, CBT, Single or Dual Spaced Neutron, Temperature
40"
Measurements
Principle Natural Gamma Radiation Magnetic Flux Lines Gravity Vector
2.38into 7.0in
GR Range 0-10,000 cps (60.452 mm to 178.0 mm) *29
Vert Resolution 6.0 in (152.5 mm) NA NA
5 b Accuracy (1SD) +5% NA + 0.5 degrees
' Sensitivity ~1.1 cps/API unit NA 900 Isb/g
Primary Curves GR (API) CCL (mV) Inclination
1 1
Secondary Head Voltage, Internal Temperature, Accelorometer Outputs

'Strengths apply to new tools at 70°F (21°C) and 0 psi.

© Copyright 1994-2021 Probe Technologies Holdings, Incorporated. All Rights Reserved. | Specifications may change without notice. | 050-GI170-0000







Technical Specification Sheet

Gamma Ray - CCL - Inclinometer Tool - 2 %/ in.

JProbe

CCL

INCLINOMETER

24.0"

Ratings & Dimensions

Max Temperature

350°F (177°C) for 4 hours

Maximum Pressure

20,000 psi (138 MPa)

Outer Diameter

2.75in (69.9 mm)

Length

54.48 in (1383.792 mm)

Weight

60.0 Ib (27.3 kg)

Min Csg/Tbg OD

4.5in (115.0 mm)

Max Csg/Tbg OD

7.0in (178.0 mm)

Tensile Strength'’

Tension: 65,000 Ib Compression: 130,000 Ib
Torque:150 ft-Ib

Measure Points

GR: 10.704 in (271.882 mm) CCL: 43.56 in (1106.424 mm)
INC: 24.0 in (609.6 mm)

Borehole Conditions

Logging Speed

Recommended: 60 ft/min (18.2 m/min)
Maximum: 100 ft/min (30.5 m/min) at 0.08 ft (.02 m) sample rate

Tool Positioning

Centralized | Eccentralized

438"

Calibration

Primary

APl Gamma Ray Pits, Approx. 1.6 cps per API Unit

Wellsite Verifier

Thorium Blanket

Electrical Specifications

| Operating Voltage

100V DC

Hardware Characteristics

Sensor Type

Gamma Ray Casing Collar Locator Inclinometer
Sodium lodide, Thallium Dual Magnet, 3-Axis Accelerometer
Activated Scintillation Center Coil

Transmission Type

Digital Telemetry

Digital Telemetry

Digital Telemetry

Data Rate 20 frames / sec @ 20 kHz

Combinability Radii CBT, CBT, Single or Dual Spaced Neutron, Temperature
Measurements

Principle Natural Gamma Radiation Magnetic Flux Lines Gravity Vector

2.38into7.0in

Range 0-10,000 cps (60.452 mm to 178.0 mm) *29

Vert Resolution 6.0 in (152.5 mm) NA NA

Accuracy (1SD) +5% NA + 0.5 degrees

Sensitivity ~1.0 cps/API unit NA 900 Isb/g

Primary Curves GR (API) CCL (mV) Inclination

Secondary

Head Voltage, Internal Temperature, Accelorometer Outputs

'Strengths apply to new tools at 70°F (21°C) and 0 psi.

© Copyright 1994-2021 Probe Technologies Holdings, Incorporated. All Rights Reserved. | Specifications may change without notice. | 050-GI275-0000







JProbe
Technical Specification Sheet D o

Array Fluid Velocity, Resistance & Capacitance Tool - 1'/16 in.

The Array Fluid Velocity, Resistance and Capacitance (VRC001) is a compact 6-arm multi-
sensor array production logging tool. Each arm provides three measurements via a fluid
velocity sensor, and a co-located fluid resistance and fluid capacitance sensor.

The sensor configuration offers optimal coverage of the wellbore cross section and the
opening diameter of the arms can be adjusted to avoid contamination from debris on the
casing wall, and to minimize risk of damage in open hole or horizontal sections.

Ratings & Dimensions

Max temperature 350°F (177°C)
Max pressure 15,000 psi (103.4 mPa)
Outer diameter 1.69 in (43.0 mm)
Length 80.0 in (2,003.00 mm)
Weight 35.0 b (15.9 k)
Measure point .
3 x Flow 25.4in (645.0 mm)
Measure point )

! 3 x Flow 29.5in (749.0 mm)
Measure point .
3xR&C 23.0in (584.0 mm)
Measure point .
3xR&C 27.0in (686.0 mm)
Materials Corrosion resistant materials used throughout

General Specifications

Adjustment Range Up t0 9.0 in (228.6 mm)

Deviation 0 - 180° and Tool rotation 0 — 360°
Combinability All HD tools (RADI, iQ, PL, RAS etc)

Tool positioning Centralized

Acquisition mode Real-time with TCU | Memory with MLT

Electrical Specifications
[ current | 40 mA @ 50V | 105 mA @ 19V

© Copyright 1994-2021 Probe Technologies Holdings, Incorporated. All Rights Reserved. | Specifications may change without notice. | VRC001






JProbe
Technical Specification Sheet D o

Array Gas Hold Up Tool - 1"/46in.

The Array Gas Hold Up Tool (AGHO001) is a 6 sensor Optical Array Gas Hold Up tool. Both
gas hold up and bubble count are provided by each sensor.

The opening diameter can be restricted to avoid contamination from debris on the casing
wall and to help avoid damage in open hole. Adjustment is continuous and any diameter
can be set.

The AGH can be combined with the RAS, PL and Array (Capacitance, Resistance, Fluid
Velocity) and is supported in SRO and memory modes.

Ratings & Dimensions

Max temperature 302°F (150°C)

Max pressure 15,000 psi (103.4 mPa)

Outer diameter 1.69 in (43.0 mm)

Length 45.5in (1155.7 mm)

Weight 15.43 1b (7.0 kg)

Materials Corrosion resistant materials used throughout

Sensor Specifications

Range Adjustable up to 7”
Measure points 16.0in (406.4 mm)

Hardware Characteristics

Combinability All HD tools (RADI, iQ, PL, RAS, etc)
Acquisition Mode Real-time (with TCU) | Memory (with MLT)

Electrical Specifications

Current 12mA @ 50V 26mA @ 19V
I I I |

© Copyright 1994-2021 Probe Technologies Holdings, Incorporated. All Rights Reserved. | Specifications may change without notice. | AGH001






JProbe
Technical Specification Sheet D o

XY Caliper Tool - 1'/46 in.

The XY Caliper Tool (XYCO002) provides a continual measurement of independent X & Y
internal tubular diameters by means of measurement arms set at 90° apart. The tool closes
to 1.69” and opens to 9.00” allowing use in both tubing and casing up to 9-5/8” OD.

As with all HD downhole products, internal temperature is recorded to non-volatile memory
to enable detailed temperature exposure records to be maintained.

Ratings & Dimensions

Max temperature 350°F (177°C)

Max pressure 15,000 psi (103.4 mPa)

Outer diameter 1.69 in (43.0 mm)

Length 44.6 in (1134.0 mm)

Weight 15.51b (7.0 kg)

Materials Corrosion resistant materials used throughout
Measurements

Resolution 0.005 in (0.127 mm)

Accuracy Better than 0.1 in (2.54 mm)
Measurement Range Tool OD t0 9.0 in (228.6 mm)
Hardware Characteristics

Combinability all HD tools (RADii, iQ, PL, RAS etc)
Tool positioning Centralized

Acquisition mode Real-time with TCU | Memory with MLT

Electrical Specification

[ current | 7mA @ 50V | 12mA @ 19V
Applications

Identification of defects such as scale build up, corrosion or deformation
Identification of completion items
Volumetric flow rate calculations & corrections

© Copyright 1994-2020 Probe Technologies Holdings, Incorporated. All Rights Reserved. | Specifications may change without notice. | XYC002






Technical Specification Sheet

Combined Capacitance, Flow Electronics & Temperature Tool (Slim) -

2IProbe

13/s iN.

The Capacitance Flow Electronics & Temperature Tool “Slim” (CFT101) offers a reduced
length multiple sensor solution. All standard Fixed Cage Spinners and our Full Bore Spinner

are compatible with the CFT.

The capacitance sensor provides an indication of the fluid type surrounding the sensor by
measuring the dielectric constant of the fluid between the sensor and tool body. Used in
combination with other sensors it provides qualitative fluid identification data. A dedicated
hall effect array provides 10 pulses per revolution flowmeter output and a fast response
PRT measures well bore temperature.

Ratings & Dimensions

Max temperature

350°F (177°C)

Max pressure

10,000 psi (68.9 mPa)

Outer diameter

1.38 in (34.9 mm)

Length 30.3in (769.0 mm)
Weight 8.2 b (3.7 kg)
Materials Corrosion resistant materials used throughout

Capacitance Sensor

Range

0 to 45% Hold Up (Water)

Resolution

1%

Measure points

10.4in (263.0 mm)

Temperature Sensor

Range —40 to 350°F (-40 to 177°C)
Accuracy + 0.9°F (+ 0.5°C)
Resolution + 0.006°F (= 0.003°C)
Linearity 0.5°F (0.15°C)
Response time ~ 0.5 seconds

Measure points

0.82in (21.0 mm)

Hardware Characteristics

Combinability

All HD tools (RADIi, iQ, PL, RAS, etc)

Acquisition Mode

Real-time (with TCU) |

Memory (with MLT)

Electrical Specification

| Current |

7 mA @ 50V

| 17 mA @ 19V |

© Copyright 1994-2021 Probe Technologies Holdings, Incorporated. All Rights Reserved. | Specifications may change without notice. | CFT101






Technical Specification Sheet

JProbe

Combined Capacitance, Flow Electronics & Temperature Tool - 1%/s in.

The Capacitance Flow Electronics & Temperature Tool (CFT104) offers a reduced length
multiple sensor solution. All standard Fixed Cage Spinners and our Full Bore Spinner are

compatible with the CFT.

The capacitance sensor provides an indication of the fluid type surrounding the sensor by
measuring the dielectric constant of the fluid between the sensor and tool body. Used in
combination with other sensors it provides qualitative fluid identification data. A dedicated
hall effect array provides 10 pulses per revolution flowmeter output and a fast response
PRT measures well bore temperature.

Ratings & Dimensions

Max temperature

350°F (177°C)

Max pressure

10,000 psi (68.9 mPa)

Outer diameter

1.38 in (34.9 mm)

Length 34.8in (884.0 mm)
Weight 8.2 |b (3.7 kg)
Materials Corrosion resistant materials used throughout

Capacitance Sensor

Range

0 to 45% Hold Up (Water)

Resolution

1%

Measure points

10.4in (263.0 mm)

Temperature Sensor

Range —40 to 350°F (—40 to 177°C)
Accuracy + 0.9°F (x 0.5°C)
Resolution + 0.006°F (= 0.003°C)
Linearity 0.5°F (0.15°C)
Response time ~ 0.5 seconds

Measure points

0.82in (21.0 mm)

Hardware Characteristics

Combinability

All HD tools (RADIi, iQ, PL, RAS, etc)

Acquisition Mode

Real-time (with TCU) |

Memory (with MLT)

Electrical Specification

| Current |

7 mA @ 50V

| 17 mA @ 19V |

© Copyright 1994-2020 Probe Technologies Holdings, Incorporated. All Rights Reserved. | Specifications may change without notice. | CFT104






Technical Specification Sheet

JProbe

Combined Capacitance, Flow Electronics & Temperature Tool - 1'/16 in.

The Capacitance Flow Electronics & Temperature Tool (CFT004) offers a reduced length
multiple sensor solution. All standard Fixed Cage Spinners and our Full Bore Spinner are

compatible with the CFT.

The capacitance sensor provides an indication of the fluid type surrounding the sensor by
measuring the dielectric constant of the fluid between the sensor and tool body. Used in
combination with other sensors it provides qualitative fluid identification data. A dedicated
hall effect array provides 10 pulses per revolution flowmeter output and a fast response
PRT measures well bore temperature.

Ratings & Dimensions

Max temperature

350°F (177°C)

Max pressure

15,000 psi (103.4 mPa)

Outer diameter

1.69 in (43.0 mm)

Length 29.3in (744 mm)
Weight 12.3 Ib (5.6 kg)
Materials Corrosion resistant materials used throughout

Capacitance Sensor

Range

0 to 45% Hold Up (Water)

Resolution

1%

Measure points

10.8in (274.0 mm)

Temperature Sensor

Range —40 to 350°F (-40 to 177°C)
Accuracy + 0.9°F (+ 0.5°C)
Resolution + 0.006°F (= 0.003°C)
Linearity 0.5°F (0.15°C)
Response time ~ 0.5 seconds

Measure points

0.7in (17.0 mm)

Hardware Characteristics

Combinability

All HD tools (RADIi, iQ, PL, RAS, etc)

Acquisition Mode

Real-time (with TCU) |

Memory (with MLT)

Electrical Specification

| Current |

7 mA @ 50V

| 17 mA @ 19V |

© Copyright 1994-2021 Probe Technologies Holdings, Incorporated. All Rights Reserved. | Specifications may change without notice. | CFT004






Technical Specification Sheet
Fluid Capacitance Tool - 1'/4 in.

JProbe

and simplifying maintenance.

Ratings & Dimensions

The Fluid Capacitance Tool (FCT004) provides an indication of the fluid type surrounding
the sensor by measuring the dielectric constant of the fluid between the sensor and tool
body. Used in combination with other sensors it provides qualitative fluid identification data.

The oscillator electronics are on sensor pcb and not in sensor section, reducing complexity

Can provide useful qualitative analysis in High GOR wells.

3
g
3
-4
3
]
it
X
s

Max temperature

350°F (177°C)

Max pressure

15,000 psi (103.4 mPa)

Outer diameter 1.69 in (43.0 mm)

i Length 27.4in (697.0 mm)

; Weight 11.0 Ib (5.0 kg)

; Capacitance Measurements

: Measure Point 9.0in (229.0 mm)

£ Effective range* 0 to 40% Hold Up (Water)

\ Accuracy* 1%

Resolution* 0.1%

',‘ Hardware Characteristics

i

% Materials Corrosion resistant materials used throughout
’i Combinability All HD tools (RADii, iQ, PL, RAS, etc)

§ Acquisition Mode Real-time (with TCU) | Memory (with MLT)
\ Electrical Specifications
& Voltage 50V DC 19V DC

é Current 5mA 11 mA

i

e

PR b
B AR R

-

*Some users prefer to present raw counts only.
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Technical Specification Sheet

Fluid Density Tool - 1%/s in.

JProbe

i)

The Fluid Density Tool (FDT101) utilizes a double encapsulated low energy AM241 source
and scintillation detector assembly to measure fluid density in the measurement window

of the tool.

This measurement is unaffected by well deviation or fluid velocity making it suitable for
deployment in a very wide range of environments. The FDT is a short, robust and reliable
tool, easily maintained and well suited to e-line SRO operations or Memory operations on

Slickline, Coil Tubing or Tractor.

High voltage to the PMT is adjusted with temperature to maintain sensitivity over the whole

temperature range.

The tool uses a dual channel receiver. The 2nd channel counts high energy gamma rays
from scale or formation which correct the main channel.

Ratings & Dimensions

Max temperature

350°F (177°C)

Max pressure

10,000 psi (68.9 mPa)

Outer diameter

1.38 in (35.0 mm)

Length

29.9in (760.0 mm)

Weight

8.0 Ib (3.6 kg)

Measure point

5.1in (131.0 mm)

Sensor Characteristics

Measurement range

0 to 1.25¢g/cc

Accuracy

+0.03g/cc

Resolution

0.01g/cc

Hardware Characteristics

Combinability All HD tools (RADIi, iQ, PL, RAS, etc)
Materials Corrosion resistant materials used throughout
Acquisition Mode Real-time (with TCU) | Memory (with MLT)
Electrical Specification
| Current | 10mA @ 50V | 24mA @ 19V |

© Copyright 1994-2020 Probe Technologies Holdings, Incorporated. All Rights Reserved. | Specifications may change without notice. | FDT101






Technical Specification Sheet

Fluid Density Tool - 1'"/46 in.

JProbe

The Fluid Density Tool (FDT001) utilizes a double encapsulated low energy AM241 source
and scintillation detector assembly to measure fluid density in the measurement window

of the tool.

This measurement is unaffected by well deviation or fluid velocity making it suitable for
deployment in a very wide range of environments. The FDT is a short, robust and reliable
tool, easily maintained and well suited to e-line SRO operations or Memory operations on

Slickline, Coil Tubing or Tractor.

High voltage to the PMT is adjusted with temperature to maintain sensitivity over the whole

temperature range.

The tool uses a dual channel receiver. The 2nd channel counts high energy gamma rays
from scale or formation which correct the main channel.

Ratings & Dimensions

Max temperature

350°F (177°C)

Max pressure

15,000 psi (103.4 mPa)

Outer diameter

1.69 in (43.0 mm)

Length

28.3in (719 mm)

Weight

12.7 Ib (5.8 kg)

Measure point

6.4 in (163 mm)

Sensor Characteristics

Measurement range

0 to 1.25¢g/cc

Accuracy

+0.03g/cc

Resolution

0.01g/cc

Hardware Characteristics

Combinability All HD tools (RADIi, iQ, PL, RAS, etc)
Materials Corrosion resistant materials used throughout
Acquisition Mode Real-time (with TCU) | Memory (with MLT)
Electrical Specification
| Current | 10mA @ 50V | 24mA @ 19V |
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- The Fluid Density Tool (FDT002) utilizes a double encapsulated low energy AM241 source
and scintillation detector assembly to measure fluid density in the measurement window of
the tool. This tool is configured for 3rd party source.

Technical Specification Sheet

Fluid Density Tool - Third Party - 1'/4s in.

e
|

Ratings & Dimensions

Max temperature

350°F (177°C)

Max pressure

15,000 psi (103.4 mPa)

Outer diameter

1.69 in (43.0 mm)

Length

28.3in (719 mm)

Weight

12.7 Ib (5.8 kg)

Measure point

6.4 in (163 mm)

Sensor Characteristics

Measurement range

0to 1.25g/cc

Accuracy

+0.03g/cc

Resolution

0.01g/cc

Hardware Characteristics

Combinability

All HD tools (RADIi, iQ, PL, RAS, etc)

Materials

Corrosion resistant materials used throughout

Acquisition Mode

Real-time (with TCU) |

Memory (with MLT)

Electrical Specification

| Current |

10mA @ 50V | 24mA @ 19V

© Copyright 1994-2020 Probe Technologies Holdings, Incorporated. All Rights Reserved. | Specifications may change without notice. | FDT002
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Tuning Fork Density Tool - 11/46 in.

The Tuning Fork Density Tool (TFD0O01) is an HD Platform non-radioactive fluid
identification tool that is not affected by well inclination. It provides an industry-
standard Fluid Density measurement based on vibrating fork technology.

Optimized for either pure gas or oil-water environments, it can also function as a
useful free gas indicator.

Ratings & Dimensions

Max Temperature 350°F (177°C)

Max Pressure 15,000 psi (103.4 mPa)
Diameter 1.69 in (43.0 mm)

Length 30.27 in (769.0 mm)

Weight 9.5 Ib (4.3 kg)

Tensile Strength 15,000.0 Ibf (6,803.9 kgf)
Measure Point 6.9 in (175.0 mm) from bottom of tool
Materials Corrosion resistant materials used throughout
Measurements

Sensor Acoustic

Range 0 to 1.25 g/cc or better
Accuracy +/-0.03 g/cc or better
Resolution 0.03 g/cc

Response Time < 1 second
Hardware Characteristics

Combinability All HD tools: GR, CCL, iQ, RADiIi, RAS, PLT
Tool Positioning Centralized

Acquisition Mode Real-time (with TCU) | Memory (with MLT)
Electrical Specification

Voltage 50V DC 19V DC
Current 20 mA 50 mA

© Copyright 1994-2021 Probe Technologies Holdings, Incorporated. All Rights Reserved. | Specifications may change without notice. | TFD001
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In-Line Flowmeter - 13/s x 1'/16 in.

The In-Line Flowmeter (IFM101) is a compact inline tool that provides a continuous
flowmeter log while in tubing and can provide a secondary/back up flowmeter to the Full
Bore or Fixed Cage Spinners whilst logging in casing or liners. It is robust, reliable and
simple to service.

As with all HD tools, internal temperature is recorded to non-volatile memory to enable
detailed temperature exposure records to be maintained.

Ratings & Dimensions

Max temperature 350°F (177°C)
Max pressure 10,000 psi (68.9 mPa)
Max diameter 1.69 in (43.0 mm)
Housing diameter 1.38 in (35.0 mm)
Weight 7.3 1b (3.3 kg)
Length 28.3in (718.0 mm)
Flow Measure Point 5.57 in (141.0 mm)

Sensor Measurements

Output 10 pulses per revolution
Threshold 10 ft/min (3 m/min)
Max Fluid Velocity 3,000 ft/min (916 m/min)

Hardware Characteristics

Combinability All HD tools (RADIi, iQ, PL, RAS, etc)
Materials Corrosion resistant materials used throughout
Acquisition Mode Real-time (with TCU) | Memory (with MLT)

Electrical Specification

| current | 6MA @ 50V | 14mA @ 19V |

© Copyright 1994-2020 Probe Technologies Holdings, Incorporated. All Rights Reserved. | Specifications may change without notice. | IFM101
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In-Line Flowmeter - 13/s x 1'/2in.

The In-Line Flowmeter (IFM105) is a compact inline tool that provides a continuous
flowmeter log while in tubing and can provide a secondary/back up flowmeter to the Full
Bore or Fixed Cage Spinners whilst logging in casing or liners. It is robust, reliable and
simple to service.

As with all HD tools, internal temperature is recorded to non-volatile memory to enable
detailed temperature exposure records to be maintained.

Ratings & Dimensions

Max temperature 350°F (177°C)
Max pressure 10,000 psi (68.9 mPa)
Max diameter 1.5in (38.0 mm)
Housing diameter 1.38 in (35.0 mm)
Weight 7.2 1b (3.2 kg)
Length 27.1in (689.0 mm)
Flow Measure Point 6.4 in (163.0 mm)

Sensor Measurements

Output 10 pulses per revolution
Threshold 10 ft/min (3 m/min)
Max Fluid Velocity 3,000 ft/min (916 m/min)

Hardware Characteristics

Combinability All HD tools (RADIi, iQ, PL, RAS, etc)
Materials Corrosion resistant materials used throughout
Acquisition Mode Real-time (with TCU) | Memory (with MLT)

Electrical Specification

| current | 6MA @ 50V | 14mA @ 19V |

© Copyright 1994-2020 Probe Technologies Holdings, Incorporated. All Rights Reserved. | Specifications may change without notice. | IFM105
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In-Line Flowmeter - 1''/16 2'/s & 3.15 in.

The In-Line Flowmeter (IFM001,002,004) is a compact inline tool that provides a continuous
flowmeter log while in tubing and can provide a secondary/back up flowmeter to the Full
Bore or Fixed Cage Spinners whilst logging in casing or liners. Available in 3 sizes from
1.69-3.15” OD, it is robust, reliable and simple to service.

As with all HD tools, internal temperature is recorded to non volatile memory to enable
detailed temperature exposure records to be maintained.

Ratings & Dimensions
IFM001 IFM002 IFM004
Outer diameter 1.69in (43.0 mm) [ 2.125in (54.0 mm) | 3.15in (80.01 mm)
Weight 10.3 Ib (4.7 kq) 11.0 Ib (5.0 kg) 12.1 Ib (5.5 kg)
Length 25.4in (8.5 mm)
Max temperature 350°F (177°C)
Max pressure 15,000 psi (103.4 mPa)
Flow Measure Point 10.96 in (278.0 mm)
Sensor Measurements
Output 10 pulses per revolution
Threshold 10 ft/min (3 m/min)
Max Fluid Velocity 3,000 ft/min (916 m/min)
Hardware Characteristics
Combinability All HD tools (RADIi, iQ, PL, RAS, etc)
Materials Corrosion resistant materials used throughout
Acquisition Mode Real-time (with TCU) | Memory (with MLT)
Electrical Specification
| current | 6MA @ 50V | 14mA @ 19V |
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Flowmeter and Temperature Electronics - 1%/s in.

The Flowmeter and Temperature Electronics (FLTE101) is used in with both the Full Bore
Spinner (FBSM101) and the Fixed Cage Spinner Mechanical (FCSM101-103) range of
products. A dedicated hall effect array provides ten pulses per revolution flowmeter output
and a fast response PRT measures well bore temperature.

Ratings & Dimensions

Max temperature 350°F (177°C)

Max pressure 10,000 psi (68.9 mPa)

Outer diameter 1.38 in (35.0 mm)

Length 14.6in (371.0 mm)

Weight 4.8 Ib (2.2 kg)

Materials Corrosion resistant materials used throughout

Flowmeter Measurements

Output 10 pulses per revolution
Maximum RPS 200
Velocity Max 4,000 ft (1,219.2 m) /minute with 4.0 in (10.16 cm) pitch spinner

Temperature Measurements

Range -40 to 350°F (-40 to 177°C)
Resolution 0.006°F (0.003°C)
Accuracy 0.9°F (0.5°C)
Linearity 0.5°F (0.15°C)
Response Time ~ 0.5 seconds

Hardware Characteristics

Combinability All HD tools (RADIi, iQ, PL, RAS, etc)

Acquisition Mode Real-time (with TCU) | Memory (with MLT)
Electrical Specifications

Voltage 50V DC 19V DC

Current 7 mA 16 mA
Applications

Production logging flow & injection profiling
Conventional temperature logging

Leak detection, gas inflow points, top of cement
Basic “Fracture Height” determination
Flow behind pipe

© Copyright 1994-2020 Probe Technologies Holdings, Incorporated. All Rights Reserved. | Specifications may change without notice. | FLTE101
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Flowmeter and Temperature Electronics - 1'/4¢ in.

The Flowmeter and Temperature Electronics (FLTEO1) is used in with both the Full Bore
Spinner (FBSMO01) and the Fixed Cage Spinner Mechanical (FCSM01-02) range of
products. A dedicated hall effect array provides ten pulses per revolution flowmeter output
and a fast response PRT measures well bore temperature.

Ratings & Dimensions

Max temperature 350°F (177°C)

Max pressure 15,000 psi (103.4 mPa)

Outer diameter 1.69 in (43.0 mm)

Length 14.6in (371.0 mm)

Weight 7.2 1b (3.3 kg)

Materials Corrosion resistant materials used throughout

Flowmeter Measurements

Output 10 pulses per revolution

Maximum RPS 200

Resolution 2 ft (0.61 m) /min in water

Accuracy +/- 2 ft (0.61 m) /min in water

Velocity Max 4,000 ft (1,219.2 m) /minute with 4.0 in (10.16 cm) pitch spinner

Temperature Measurements

Range -40 to 350°F (-40 to 177°C)
Resolution 0.006°F (0.003°C)
Accuracy 0.9°F (0.5°C)
Linearity 0.5°F (0.15°C)
Response Time ~ 0.5 seconds

Hardware Characteristics

Combinability All HD tools (RADIi, iQ, PL, RAS, etc)
Acquisition Mode Real-time (with TCU) | Memory (with MLT)

Electrical Specifications

Voltage 50V DC 19V DC
Current 7 mA 16 mA
Applications

Production logging flow & injection profiling
Conventional temperature logging
Leak detection, gas inflow points, top of cement

Basic “Fracture Height” determination
Flow behind pipe

© Copyright 1994-2020 Probe Technologies Holdings, Incorporated. All Rights Reserved. | Specifications may change without notice. | FLTEO1
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Fixed Cage Spinner Mechanical - 1%/s in.

The Fixed Cage Spinner Mechanical (FCSM101,102,104) is run in combination with the
1 %/ inch FLTE (Flow & Temperature Electronics) which combines the flowmeter sensor
electronics with a fast response temperature tool or with our 1 %s inch CFT (combined
Capacitance, Flow & Temperature) tool. The size is selected depending on the minimum
restriction in the completion. The impeller assembly is protected minimizing the likelihood
of damage in hole.

Ratings & Dimensions

FCSM101 | FCSM102 |  FCSM104

Max temperature 350°F (177°C)

Max pressure 10,000 psi (68.9 mPa)

Cage diameter 1.38 in (35.0 mm) 1.69in (43.0 mm) | 2.125in (54.0 mm)
Length 6.4 in (163.0 mm) 6.5in (166.0 mm) | 6.902 in (175.0 mm)
Weight .87 |b (0.4 kg) .98 Ib (0.44 kg) 1.19 Ib (.54 kg)
Flow Measure Point | 1.3 in (33.0 mm) 1.5in 39.0 mm) 1.8 in (46.0 mm)
Materials Corrosion resistant materials used throughout
Measurements

Output 10 pulses per revolution

Threshold <5 ft /min (1.5 m /min)

Threshold

128 BPD (20.35 m%/d

(5” casing) ( m/day)

Max. fluid velocity 3,000 ft/min (916 m/min)
Hardware Characteristics

N All HD tools (RADIi, iQ, PL, RAS, etc.)
|
Combinability when connected to FLTE & CFT
Acquisition Mode Real-time (with TCU) | Memory (with MLT)
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Fixed Cage Spinner Mechanical - 1'/16 in.

The Fixed Cage Spinner Mechanical (FCSMO01,02,04) is run in combination with the 1
/16 inch FLTE (Flow & Temperature Electronics) which combines the flowmeter sensor
electronics with a fast response temperature tool or with our 1 /16 inch CFT (combined
Capacitance, Flow & Temperature) tool. The size is selected depending on the minimum
restriction in the completion. The impeller assembly is protected minimizing the likelihood
of damage in hole.

Ratings & Dimensions

FCSMO1 | FCSM02 | FCSMO4

Max temperature 350°F (177°C)

Max pressure 15,000 psi (103.4 mPa)

Cage diameter 1.69 in (43.0 mm) 2.13in (54 mm) 3.15in (80 mm)
Length 6.5in (165 mm) 6.9 in (175 mm) 7.5in (191 mm)
Weight 1.4 1b (0.65 kg) 1.6 Ib (0. kg) 2.21b (1 kg)
Materials Corrosion resistant materials used throughout
Measurements

Output 10 pulses per revolution

Threshold <5 ft /min (1.5 m /min)

Range Better than 1,500 ft/min

Maximum RPS 200 rps — 4,000 ft/min (measured by FLTE or CFT)
Hardware Characteristics

C All HD tools (RADIi, iQ, PL, RAS, etc.)

Combinability when connected to FLTE & CFT

Acquisition Mode Real-time (with TCU) | Memory (with MLT)

© Copyright 1994-2020 Probe Technologies Holdings, Incorporated. All Rights Reserved. Specifications may change without notice. | FCSM01,02,04
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Full Bore Spinner Mechanical - 1%/s in.

The Full Bore Spinner Mechanical (FBSM101) combines the flowmeter sensor
electronics with a fast response temperature tool or with the 1%/s” CFT (Combined
Capacitance, Flow & Temperature) tool.

The flowmeter closes while passing through the completion tubing and other
restrictions and opens in the casing or liner allowing the use of optimum diameter
impellers that occupy a large cross-sectional area. The FBSM can be used in all
casing sizes from 4 /2" to 7”.

The tool is fitted with an Elgiloy spring, tungsten carbide rollers, and with replaceable
bushes.

Ratings & Dimensions

Max temperature 350°F (177°C)

Max pressure 10,000 psi (68.9 mPa)

Outer diameter 1.38 in (35.0 mm)

Length 21.8in (554.0 mm)

Weight 7.28 b (3.3 kg)

Flow measure point (4.5”) 12.2in (310 mm)
Measurements

Casing range 45-7.0in(114.3-177.8 mm)

Flow output 10 pulses per revolution
Hardware Characteristics

Acquisition mode Real-time (with TCU) | Memory (with MLT)

. - All HD tools (RADiIi, iQ, PL, RAS, etc.)
lit

Combinability when connected to CFT
Materials Corrosion resistant materials used throughout

© Copyright 1994-2019 Probe Technologies Holdings, Incorporated. All Rights Reserved. | FBSM101
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Full Bore Spinner Mechanical - 1'/46 in.

The Full Bore Spinner Mechanical (FBSMO01) combines the flowmeter sensor
electronics with a fast response temperature tool or with the 1'"/1s” CFT (Combined
Capacitance, Flow & Temperature) tool.

The flowmeter closes while passing through the completion tubing and other
restrictions and opens in the casing or liner allowing the use of optimum diameter
impellers that occupy a large cross-sectional area. The FBSM can be used in all
casing sizes from 4 /2" to 9 %/s”.

The tool is fitted with an Elgiloy spring, tungsten carbide rollers, and with replaceable
bushes.

Ratings & Dimensions

Max temperature 350°F (177°C)

Max pressure 15,000 psi (103.4 mPa)
Outer diameter 1.69 in (43.0 mm)

Length 26.8 in (680 mm)

Weight 6.1 1b (2.8 kg)

Flow Measure point (4.5”) 16.3in (414 mm)
Measurements

Casing range 4.5-9.625in ( 114.3 - 244.48 mm)
Flow output 10 pulses per revolution
Maximum RPS measured . .
by FLTEO1 or CFT004 200 rps = 4,000 ft/min (1219.2 m/min)
Threshold (typical) <1.6 ft/min (<0.5 m/min)
Range Better than 500 ft/min in 7” Casing

Hardware Characteristics

Acquisition mode Real-time (with TCU) | Memory (with MLT)

All HD tools (RADIi, iQ, PL, RAS, etc.)
when connected to CFT

Materials Corrosion resistant materials used throughout

Combinability

© Copyright 1994-2019 Probe Technologies Holdings, Incorporated. All Rights Reserved. | FBSMO1
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Full Bore Spinner Mechanical (Titan Compatible) - 1'7/16 in.

The Full Bore Spinner Mechanical (FBSM02) closes while passing through the
completion tubing and other restrictions and opens in the casing or liner allowing
the use of optimum diameter impellers that occupy a large cross-sectional area.
The FBSM can be used in all casing sizes from 4 /2" to 9 5/s”.

The tool is fitted with an Elgiloy spring, tungsten carbide rollers, and with replaceable
bushes.

Ratings & Dimensions

Max temperature 350°F (177°C)
Max pressure 15,000 psi (103.4 mPa)
Outer diameter 1.69 in (43.0 mm)
Length 26.5in (673 mm)
Weight 6.6 Ib (3 kg)

Flow measure point 14.6in (371.0 mm)
Measurements

Casing range 4.5-9.625in ( 114.3 - 244.48 mm)
Flow output 10 pulses per revolution
Threshold (typical) <1.6 ft/min (<0.5 m/min)
Thrt_ashold by rate in 5 88 BPD (14 m¥day)
casing

Hardware Characteristics

| Materials | Corrosion resistant materials used throughout

© Copyright 1994-2019 Probe Technologies Holdings, Incorporated. All Rights Reserved. | FBSM02
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Dual Axis Inclinometer - 1''/46 in.

The Dual Axis Inclinometer (DAIO01) utilizes a 3 Axis accelerometer to detect linear
acceleration in three perpendicular directions.

Ratings & Dimensions

Max temperature 350°F (177°C)

Max pressure 15,000 psi (103.4 mPa)

Outer diameter 1.69 in (43.0 mm)

Length 13.25 in (337 mm)

Weight 5.6 Ib (2.6 kg)

Materials Corrosion resistant materials used throughout

Hardware Characteristics

Sensor type 2x Dual-Axis Accelerometer
Combinability All HD tools (RADIi, iQ, PL, RAS, etc.)
Deviation Range 0 to 180°

Deviation Accuracy +1°

Rotation Range 0 to 360°

Rotation Accuracy +1°

Resolution 0.002g (2mg) or ~0.1°
Acquisition mode Real-time with TCU | Memory with MLT

Electrical Specifications

[ current | 5mA @ 50V | 14mA @ 19V
Applications

Horizontal log interpretation

Understanding tool movement and responses

High side measurements

Correction of differential pressure-based density measurements

© Copyright 1994-2021 Probe Technologies Holdings, Incorporated. All Rights Reserved. | Specifications may change without notice. | DAIOO1
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Quartz Pressure Tool - 1%/ in.

The Quartz Pressure Tool (QPT101) utilizes a precision digital quartz pressure transducer
to provide wellbore pressure and gauge temperature. This transducer provides a continuous
measurementofwell pressure duringdynamicpasses, ordynamicpressure build-ups ordraw-
downs.

Ratings & Dimensions

Max temperature 350°F (177°C)

Max pressure 10,000 psi (68.9 mPa)

Outer diameter 1.38 in (35.0 mm)

Length 23.25in (587.0 mm)

Weight 6.8 Ib (3.1 kg)

Measure points 3.9in (98.0 mm)

Materials Corrosion resistant materials used throughout

Pressure Measurements

Maximum error 0.02% Full Scale
Response time < 1 second
Resolution 0.008 psi (55.16 mPa)
Drift < 3 psi (< 20.68 kPa) per year
Temperature Measurements
Accuracy 0.27°F (0.15°C)
Resolution 0.009°F (< 0.005°C)
Drift <0.1°C /yearat 177°C
Reference clock drift <1 ppm /year at 177°C

Hardware Characteristics

Combinability All HD tools (RADiIi, iQ, PL, RAS, etc)
Acquisition Mode Real-time (with TCU) | Memory (with MLT)

Electrical Specifications

Voltage 50V DC 19V DC
Current 4.5 mA 11 mA

© Copyright 1994-2020 Probe Technologies Holdings, Incorporated. All Rights Reserved. | Specifications may change without notice. | QPT101
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Quartz Pressure Tool - 1'/45 in.

The Quartz Pressure Tool (QPT001) utilizes a precision digital quartz pressure transducer
to provide wellbore pressure and gauge temperature. This transducer provides a continuous
measurementofwell pressure duringdynamicpasses, ordynamicpressure build-ups ordraw-
downs.

Ratings & Dimensions

Max temperature 350°F (177°C)

Max pressure 15,000 psi (103.4 mPa)

Outer diameter 1.69 in (43.0 mm)

Length 21.25in (540.0 mm)

Weight 9.51b (4.3 kg)

Measure points 4.2 in (106.0 mm)

Materials Corrosion resistant materials used throughout

Pressure Measurements

Maximum error 0.02% Full Scale

Response time < 1 second

Range 0 - 15,000 psi

Resolution 0.008 psi (55.16 mPa)

Drift < 3 psi (< 20.68 kPa) per year
Temperature Measurements

Accuracy 0.27°F (0.15°C)

Resolution 0.009°F (< 0.005°C)

Drift <0.1°C /yearat 177°C

Reference clock drift <1 ppm /year at 177°C

Hardware Characteristics

Combinability All HD tools (RADiIi, iQ, PL, RAS, etc)
Acquisition Mode Real-time (with TCU) | Memory (with MLT)
Electrical Specifications

Voltage 50V DC 19V DC
Current 4.5 mA 11 mA

© Copyright 1994-2021 Probe Technologies Holdings, Incorporated. All Rights Reserved. | Specifications may change without notice. | QPT001
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Fast Response Temperature - 11/4s in.

The Fast Response Temperature (FRT0O1) tool measures well bore temperature by
means of a platinum resistance thermometer housed in a low mass Inconel tube. This tool
provides an accurate, rapid response and high resolution temperature measurement that
is an essential part of production logging & leak detection.

Ratings & Dimensions

Max temperature 350°F (177°C)

Max pressure 15,000 psi (103.4 mPa)

Outer diameter 1.69 in (43.0 mm)

Length 14.2 in (360.0 mm)

Weight 7.01b (3.2 kg)

Materials Corrosion resistant materials used throughout
Measurements

Range -40 to 350°F (-40 to 177°C)
Accuracy (+/-) 0.9°F (0.5°C)

Response time ~ 0.5 seconds

Resolution 0.006°F (0.003°C)

Linearity 0.5°F (0.15°C)
Hardware Characteristics

Combinability All HD tools (RADIi, iQ, PL, RAS, etc.)
Acquisition mode Real-time with TCU | Memory with MLT

Electrical Specifications
[ current | 7 mA @ 50V | 16 mA @ 19V

© Copyright 1994-2020 Probe Technologies Holdings, Incorporated. All Rights Reserved. | Specifications may change without notice. | FRT001
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Tension and Compression Tool - 1'/46 in.

The Tension Compression Tool (TCT001) provides continuous downhole tension and
compression measurement during logging. This measurement is useful in preventing
damage to wireline cable or logging tool string. The TCT can be deployed on electric line,
slickline and coiled tubing.

Ratings & Dimensions

Max temperature 350°F (177°C)

Max pressure 15,000 psi (103.4 mPa)

Outer diameter 1.69 in (43.0 mm)

Length 29.6in (751.0 mm)

Weight 13.2 Ib (6.0 kg)

Materials Corrosion resistant materials used throughout

Hardware Characteristics
Combinability All HD tools (RADIi, iQ, PL, RAS, etc.)
Acquisition mode Real-time with TCU | Memory with MLT

Electrical Specifications
| Current | 12mA@19V | 7mA@50V |

Measurement Specifications
| Range | -1,200 to +1,200 Ibs (-545 to +545 kg) |

© Copyright 1994-2020 Probe Technologies Holdings, Incorporated. All Rights Reserved. | Specifications may change without notice. | TCT001
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Production Logging Hand Tool Kit

Contains all hand tools required for standard 1 ''/16” OD tools.

Contents
Product Number Quantity Description

101251 1 Wrench, Lock Nut

112132 1 Tool, 3/s" Snap Ring Insertion
112400 1 Wrench, 1 /2" Tight Access
112401 1 /16" Wrench

112402 1 /16" Open-End Wrench

112403 10 1.5 mm High-Torque Hex L-Keys
112404 10 2 mm High-Torque Hex L-Keys
112405 10 2.5 mm High-Torque Hex L-Keys
112406 2 2 mm Spring Pin Punch

112407 2 3 mm Spring Pin Punch

112408 1 8 oz Hammer

112409 2 Screwdriver Grip Pick

112410 1 3/s"-1" Internal/External Retaining Ring Pliers
112411 1 %/s" Flathead Screwdriver
112413 1 6mm Deep Socket /4" Drive
112414 1 /4" Socket Driver

112416 1 Pin Spanner Wrench, ®/4"-2"
112417 1 Hook Spanner %/4" - 2"

112418 1 16-18 mm Pin Spanner Wrench
112419 1 Needle Nose Pliers

112420 1 Tool Box

112421 1 #1 Phillips Screw Driver

112422 1 Punch, 54" Spring Pin

112423 2 Nipple, 5 mm Grease

112431 1 1 946" Tight Access Wrench
112433 1 1 38" Tight Access Wrench
112434 1 1 %/8" Slip Joint Pliers

112435 10 3 mm High-Torque Hex L-Keys
112436 2 6 mm High-Torque Hex L-Keys
112437 1 Hook Spanner 1 /4" - 3" Wrench
114470 1 Wrench, Rtd Base Probe
114472 1 Wrench, Lemur Connector

© Copyright 1994-2020 Probe Technologies Holdings, Incorporated. All Rights Reserved. | Specifications may change without notice. | KIT
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Gamma Ray & Casing Collar Locator - 1%/g in.

The Gamma Ray & Casing Collar Locator (GCL101) is a combined Gamma Ray & CCL
tool which provides a passive measurement of gamma radiation by means of a Sodium
lodine Scintillation Detector and identifies changes of metal thickness by means of a collar
locator.

Ratings & Dimensions

Max temperature 350°F (177°C)
Max pressure 10,000 psi (68.9 mPa)
Outer diameter 1.38 in (35.0 mm)
Length 30.1in (765.0 mm)
Weight 9.1 b (4.1 kg)

Gamma Ray: 6.0 in (152.0 mm)

Measure Points
ure ol Casing Collar: 22.6 in (570.0 mm)

Materials Corrosion resistant materials used throughout
Measurements

Range 1-65,000 cps

Resolution 1 cps

Accuracy 10%

Sensitivity (nominal) 1 count / API

Hardware Characteristics

Combinability All HD tools (RADIi, iQ, PL, RAS, etc)
Acquisition Mode Real-time (with TCU) | Memory (with MLT)
Electrical Specifications

Voltage 50V DC 19V DC
Current 10 mA 24 mA
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Gamma Ray & Casing Collar Locator - 1'/46 in.

The Gamma Ray & Casing Collar Locator (GCLO001) is a combined Gamma Ray & CCL
tool which provides a passive measurement of gamma radiation by means of a Sodium
lodine Scintillation Detector and identifies changes of metal thickness by means of a collar
locator.

Ratings & Dimensions

Max temperature 350°F (177°C)
Max pressure 15,000 psi (103.4 mPa)
Outer diameter 1.69 in (43.0 mm)
Length 31.25in (794.0 mm)
Weight 13.8 Ib (6.3 kg)

Gamma Ray: 6.0 in (152.0 mm)

Measure Points
ure ol Casing Collar: 23.6 in (600.0 mm)

Materials Corrosion resistant materials used throughout
Measurements

Range 1-65,000 cps

Resolution 1 cps

Accuracy 10%

Sensitivity (nominal) 1 count / API

Hardware Characteristics

Combinability All HD tools (RADIi, iQ, PL, RAS, etc)
Acquisition Mode Real-time (with TCU) | Memory (with MLT)
Electrical Specifications

Voltage 50V DC 19V DC
Current 10 mA 24 mA

© Copyright 1994-2020 Probe Technologies Holdings, Incorporated. All Rights Reserved. | Specifications may change without notice. | GCL001
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Gamma Ray & Casing Collar Locator - 2 3/4 in.

The Gamma Ray & Casing Collar Locator (GCL003) is a combined Gamma Ray & CCL
tool which provides a passive measurement of gamma radiation by means of a Sodium
lodine Scintillation Detector and identifies changes of metal thickness by means of a collar
locator.

Ratings & Dimensions

Max temperature 350°F (177°C)
Max pressure 15,000 psi (103.4 mPa)
Outer diameter 2.75in (70.0 mm)
Length 36.7 in (933.0 mm)
Weight 34.0 b (15.6 k)

Gamma Ray: 8.48 in (215.0 mm)

Measure Points
ure ol Casing Collar: 28.9 in (735.0 mm)

Materials Corrosion resistant materials used throughout
Measurements

Range 1-65,000 cps

Resolution 1 cps

Accuracy 10%

Sensitivity (nominal) 1 count / API

Hardware Characteristics

Combinability All HD tools (RADIi, iQ, PL, RAS, etc)
Acquisition Mode Real-time (with TCU) | Memory (with MLT)
Electrical Specifications

Voltage 50V DC 19V DC
Current 10 mA 24 mA
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HD Crossover (GO to GO) - 13/sin.

The HD Crossover “GO to GO” (HXO014) is intended to be used with the Telemetry Control
Unit (TCU) as a expendable piece to prevent galling and/or damage at the upper connection
of the TCU pressure housing.

Ratings & Dimensions

Max temperature 350°F (177°C)

Max pressure 10,000 psi (69.0 mPa)

Outer diameter 1.38in (35.0 mm)

Length 2.75in (70 mm)

Weight 1.111b (0.5 kg)

Materials Corrosion resistant materials used throughout

© Copyright 1994-2021 Probe Technologies Holdings, Incorporated. All Rights Reserved. | Specifications may change without notice. | HXO014
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HD Crossover - 1'/15in.

The HD Crossovers (HX0009,010) are used to allow the RAS002 to run upside down
(inverted) as this may be required in some circumstances.

They may also be used as a “flip kit” to allow other HD tools to be inverted.

Ratings & Dimensions

Max temperature 350°F (177°C)

Max pressure 15,000 psi (103.4 mPa)

Outer diameter 1.69 in (43.0 mm)

Length 5.53in (140 mm)

Weight 1.51b (0.7 kg)

Materials Corrosion resistant materials used throughout

© Copyright 1994-2020 Probe Technologies Holdings, Incorporated. All Rights Reserved. | Specifications may change without notice. | HXO009-010






COMPANY MISSION, VISION, AND VALUES

CORE VALUES

Probe Core Values are the principles and standards
of behavior that we have chosen to guide how
we interact with our colleagues, customers, and
suppliers.

2% * Collaboration - we cooperate with the people
we work with, engaging as a team to produce
the best and the most favorable solutions
possible.

Accountability - we hold ourselves responsible
for making things happen by being resourceful
and showing initiative, stepping up to do

what it takes to resolve challenges, issues and
situations.

Expertise - we exhibit professional curiosity,
seeking to learn new skills so we can give our
best, always focusing on producing the highest
quality work that we can.

Commitment - we are dedicated, diligent and
conscientious, and take pride in delivering the
right results, on time, and as promised.

Inclusiveness - at Probe, we are a multicultural
team, and value the individual and group
differences within the team by encouraging
everyone to be who they are.

Probe is committed to the success of our * To achieve global recognition as the industry
customers, the wellbeing of our employees and leaders in cased hole and advanced monitoring
the value that we create for all our stakeholders. solutions

Our products and supporting services provide * To offer outstanding customer value by
critical well data for cased-hole formation consistently supplying reliable technology and
evaluation, reservoir monitoring, production intelligent solutions

profiling and well integrity management that are « To offer rewarding and challenging career
fit for purpose: accurate, reliable and robust. opportunities to our existing and aspiring

) ) employees
Our strategic goal is to become the most

important and reliable provider of e-line, slickline * To be our customers’ partner of choice
and DSL technology and technical support for our
customers, because you deserve better!







PARTS & SERVICE

At Probe we place a high priority on repair and maintenance of equipment for our clients
and we offer this service from our Technical Centers as well as our Sales Centers. We
understand the importance of efficient and timely turn-around which minimizes the
downtime of our client’s assets. Our repair work is subject to the same inspections and
checks as are performed on our production tools

CUSTOMER SERVICE

Questions on software, operations, maintenance, repairs and calibration can be answered
by our team of dedicated customer support engineers and technicians. In addition to our
Technical Centers, our Sales Centers also provide technical support for customers around
the world. Real-time training can be provided at our test wells in Fort Worth, while on-site
services can be arranged for field training and commissioning of new equipment.

CUSTOMER GATEWAY / PORTAL

Visit gateway.probel.com to access support documents,
request service or order parts and services.

2JProbe




https://gateway.probe1.com/Account/Login
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Throughout Probe’s development as a company, and as it has
continued to expand, its focus has remained on supporting its
customers. As a result, the Company has steadily developed
global sales and support capabilities.

CONTACT INFORMATION

1132 Everman Parkway Technology House, Blackburn Business Park
Fort Worth, Texas 76140-4940 Woodburn Road, Blackburn

United States Aberdeen AB21 OPS

+1(817) 568-8528 (Global 24/7) United Kingdom

+44 7703 183632

11942 Barker Cypress Road, Suite 200

Cypress, Texas 77433-7437

X Dubai Silicon Oasis
United States

Light Industrial Units, Office A3
Dubai, United Arab Emirates
+971 4 392 2365

Bay M, 1003 55th Avenue Northeast

Calgary, Alberta T2E 6W1
et www.probe1.com/contact

+1 (403) 274-1249



https://www.probe1.com/contact
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Probe is a leading global cased hole logging and reservoir monitoring
supplier to the oil and gas industry. Probe’s portfolio of fully combinable,
modular solutions provides critical well data for formation evaluation,
reservoir monitoring, production profiling and well integrity management
applications to E&P companies around the world via its customer base
of more than 300 regional and major OFS companies.

Driven by the determination to be the best
in the industry, at Probe we are constantly
engaged in improving our product portfolio
by investing in new technologies and in
supporting our expanding global customer
base.

We understand you have options, and value
the opportunity to demonstrate why we are
your best choice.

Our customer care and engineering teams
are set-up to support your business for years
to come not only by supplying the products
that you need, but also by providing training,
spares, sustaining engineering, product
repairs, maintenance and updates.

Our focus is on delivering reliable technology
and intelligent solutions, so your focus
remains on growing your business.






orobel.com

reliable technology | intelligent solutions




https://www.probe1.com/

https://www.probe1.com/
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Part 1 - Cased Hole Wireline (HD Platform)

Section I: Memory & Telemetry

Memory Logging

* Memory Logging Tool - HD 1.38 In MLT102

* Memory Logging Tool - HD 1.69 In MLT002

e Battery Sub for HD Memory Tools 1.38 In MBS103

* Battery Sub for HD Memory Tools 1.69 In MBS003-004
 Battery Sub for HD Memory Tools 1.69 In MBS006
Telemetry

e Telemetry Control Unit - HD 1.38 In TCU101

¢ Telemetry Control Unit - HD 1.69 In TCU002

* TCU - Gamma Ray - Casing Collar Locator Tool - HD 2.751In TGCO003
Bullnose

¢ Terminated Bullnose 1.38 In TBN101-102
e Terminated Bullnose 1.69 In TBNO001-002

Section II: Well Integrity
Multi-Arm Calipers

¢ ProMAC™ 24 (Multi-Arm Caliper Tool) - HD 1.69 In 050-MAC24-1100
* ProMAC™ 40 (Multi-Arm Caliper Tool) - HD 2.751In 050-MAC40-1100
* ProMAC™ 60 (Multi-Arm Caliper Tool) - HD 3.751n 050-MAC60-1100

Cement Evaluation

¢ RADiIi® (Radial Bond Tool) - HD 1.69 In 050-RB169-1000
¢ RADIi® (Radial Bond Tool) - HD 2.751In 050-RB275-1000
¢ RADiIi® (Radial Bond Tool) - HD 3.50in 050-RB350-1000
Electro-Magnetic Thickness

¢ iQ™ (Magnetic Properties Tool) - HD 2.751n 050-Cl275-1100
¢ iQ™ (Magnetic Properties Tool) - HD 3.50in 050-CI350-1100

Section lll: Formation Evaluation

Spectral Gamma

¢ Spectral Gamma Ray - CCL Tool - HD 2.751n SGRCLO02
Pulsed Neutron

* RAS™ (Reservoir Analysis Sonde™) Tool - HD 1.69 In RAS002

* RAS™ (Reservoir Analysis Sonde™) Tool - Sigma Only - HD 1.69In RAS003

e Safety Sub for RAS™ 1.69 In RSS001

e Calibration Verification Tank for RAS™ - Insert NA 050-CBCAL-0055

© Copyright 1994-2021 Probe Technologies Holdings, Incorporated. All Rights Reserved. Specifications may change without notice.
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Section IV: Production Logging
Array Production Logging

e Array Fluid Capacitance Tool - HD 1.69 In AFCO001

e Array Fluid Resistance Tool - HD 1.69 In AFR002

e Array Fluid Velocity Tool - HD 1.69 In AFV002

e Array Fluid Velocity Resistance Capacitance Tool - HD 1.69 In VRCO001

¢ Array Gas Hold Up Tool - HD 1.69 In AGHO001
Caliper

* X-Y Caliper Tool - HD 1.69 In XYC002
Capacitance

¢ Combined Capacitance Flow Electronics Temperature Tool - HD 1.38 In CFT104

¢ Combined Capacitance Flow Electronics Temperature - Slim HD 1.38 In CFT101

¢ Combined Capacitance Flow Electronics Temperature Tool - HD 1.69 In CFTO004

* Fluid Capacitance Tool - HD 1.69 In FCTO004
Fluid Density

e Fluid Density Tool - HD 1.38 In FDT101

¢ Fluid Density Tool - HD 1.69 In FDTOO1

¢ Fluid Density Tool - Third Party - HD 1.69 In FDTO02

* Tuning Fork Density Tool - HD 1.69 In TFDOO1
Fluid Velocity

¢ Flowmeter - In-Line - 1.38 x 1.69 - HD 1.38 In IFM101

* Flowmeter - In-Line - 1.38 x 1.50 - HD 1.381In IFM105

* Flowmeter - In-Line - 1.69/2.125/3.15 - HD Multiple IFM001,002,004
¢ Flowmeter and Temperature Electronics Tool - HD 1.38 In FLTE101
* Flowmeter and Temperature Electronics Tool - HD 1.69 In FLTEO1

e Spinner - Fixed Cage - Mechanical - HD 1.38 In FCSM101-102-104
e Spinner - Fixed Cage - Mechanical - HD 1.69 In FCSMO01-02-04
e Spinner - Full Bore - Mechanical - HD 1.38 In FBSM101
e Spinner - Full Bore - Mechanical - HD 1.69 In FBSMO1
¢ Spinner - Full Bore - Mechanical - Titan Compatible - HD 1.69 In FBSMO02
Inclinometer

e Inclinometer - Dual Axis - HD 1.69 In DAIOO1
Pressure

* Pressure Tool - Quartz - HD 1.38 In QPT101

* Pressure Tool - Quartz - HD 1.69 In QPTOO1
Temperature

e Temperature Tool - Fast Response - HD 1.69 In FRTOO1

Tension - Compression

¢ Tension and Compression Tool - HD 1.69 In TCTOO1
Ancillary
¢ Hand Tool Kit for Production Logging NA Multiple

© Copyright 1994-2021 Probe Technologies Holdings, Incorporated. All Rights Reserved. Specifications may change without notice.
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Section V: Well Intervention
Gamma Ray & CCL

e Gamma Ray - Casing Collar Locator Tool - HD 1.38 In GCL101
* Gamma Ray - Casing Collar Locator Tool - HD 1.69 In GCLO01
e Gamma Ray - Casing Collar Locator Tool - HD 2.751n GCL003

Section VI: Surface Systems

* Dummy Logging Cable Line Simulator NA DLCO002
¢ HD Interface Panel NA HIP002
* HD Logging Panel NA HLPOO1
* HD Tool Interface Box NA TIBOO1
* Modem - HD Surface Telemetry Board NA HSMO002

Section VII: Ancillary

Crossovers
¢ Crossovers - HD - GO to GO 1.38In HXOO014
¢ Crossovers - HD 1.69 In HXO009-010

Knuckle & Swivel Joints

» Knuckle Joint Tool 1.38 In KJT101
* Knuckle Joint Tool - w/ Banding 1.69 In KJT003
¢ Knuckle Joint Tool 1.69 In KJTOO1
¢ Knuckle Joint Tool 2.125In KJT002
* Swivel Joint Tool 1.69 In SJTO01

© Copyright 1994-2021 Probe Technologies Holdings, Incorporated. All Rights Reserved. Specifications may change without notice.
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Part 2 - Cased Hole Wireline (PTX & Others)

Section I: Well Integrity

Cement Evaluation

* Cement Bond Tool 1.69 In 050-CB170-1000C
e Cement Bond Tool - High Temperature 1.69 In 050-CB170-0HTD
¢ Cement Bond Tool 2.751n 050-CB275-1350C
¢ RADIi® (Radial Bond Tool) - PTX 1.691In 050-RADII-170C

* RADIi® (Radial Bond Tool) - High Temperature - PTX 1.69 In 050-RADII-170HT
* RAD:Ii® (Radial Bond Tool) - PTX 2.751n 050-RADII-275C

¢ RADIi® (Radial Bond Tool) - High Temperature - PTX 2.751In 050-HTRCB-275

* RAD:Ii® (Radial Bond Tool) - w/ Temperature - PTX 2.751n 050-RADII-275T

¢ RADIi® (Radial Bond Tool) - PTX 3.50in 050-RADII-350A

e Vacuum Pump NA 039-00220-0050

¢ Vacuum Pump Station NA 039-00220-0001
Electro-Magnetic Thickness

*iQ™ (Magnetic Properties Tool) - PTX 2.751n 050-CI275-0001

¢ iQ™ (Magnetic Properties Tool) - PTX 3.50in 050-CI350-0001
Multi-Arm Calipers

* ProMAC™ 24 (Multi-Arm Caliper Tool) - PTX 1.69 In 050-MAC24-1000
* ProMAC™ 40 (Multi-Arm Caliper Tool) - PTX 2.751n 050-MAC40-1000
* ProMAC™ 60 (Multi-Arm Caliper Tool) - PTX 3.751n 050-MAC60-1000
¢ X-Y Caliper Tool - Digital w/ Temperature 3.50 In 050-FHOOD-200T
Gamma Ray & CCL

* Gamma Ray Tool 1.69 In 050-GR170-SA01
* Gamma Ray - Casing Collar Locator Tool 1.69 In 050-GR170-0000
e Gamma Ray - Casing Collar Locator Tool - Corrosion 1.69 In 050-GR170-00C3
* Gamma Ray - Casing Collar Locator Tool - High Temperature 1.69 In 050-GR170-HTFT
e Gamma Ray - Casing Collar Locator Tool - 6 Pin 2.751n 050-GC275-0001

* Gamma Ray - Casing Collar Locator Tool 2.751n 050-GC275-0000
e Gamma Ray - Casing Collar Locator Tool - High Temperature 2.751n 050-HTGC-275

* Gamma Ray - Casing Collar Locator - Inclinometer Tool 1.69 In 050-GI170-0000

* Gamma Ray - Casing Collar Locator - Inclinometer Tool 2.751In 050-GI275-0000

* Gamma Ray - Casing Collar Locator - Temperature Tool 1.69 In 050-GR170-00CT
e Gamma Ray - Casing Collar Locator - Temperature Tool 2.751n 050-GCT275-0000
* Gamma Ray - CCL - Temperature Tool - Big Pipe - 6 Pin 2.751n 050-GCT275-0BP2
e Gamma Ray - CCL - Temperature Tool - Big Pipe 2.751In 050-GCT275-0BP0O
* Gamma Ray - CCL - Temp Tool - Big Pipe - High Temperature  2.75In GCLO004

e Gamma Ray Verification Blanket NA 001-50800-THOR

© Copyright 1994-2021 Probe Technologies Holdings, Incorporated. All Rights Reserved. Specifications may change without notice.
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Section II: Formation Evaluation

Neutron
e Compensated Neutron Tool 2.751n 050-CN275-WSBL
e Gamma Ray - CCL - Neutron - Inclinometer Tool 1.69 In 050-GN170-00C3
e Gamma Ray - CCL - Neutron - Inclinometer - Temperature Tool 1.69 In 050-GN170-00CT

Section Ill: Production Logging

Slim PL
¢ 3-Arm Caliper 1.381In 050-C1375-0001
 Casing Collar Locator 1.38 In 050-CC1375-0000
* Gamma Ray Tool - 1x12 Geiger 1.38 In 050-GR137-0000
e Temperature Tool 1.38 In 050-T1375-0000
¢ Pressure - Temperature - Casing Collar Locator Tool 1.38 In PTSCCLA1

Leak Detection
* Motorized Ejector Tool 1.38 In 050-E1375-0000
* Noise Survey Tool 1.38 In 050-N1375-0000

Section 1V: Well Intervention / Perforating

Firing Heads - Triggers

e IntelleX™ Firing Head (Trigger) - Dynawell - Low Power Multiple SEN-0010-0325
¢ IntelleX™ Firing Head (Trigger) - EBW - Low Power Multiple SEN-0010-0316
e IntelleX™ Firing Head (Trigger) - RED-Green Det - Low Power  Multiple SEN-0010-0327
Gamma Guns

e Gamma Gun - Geiger Muller - Dual Fire 1.69 In 050-GG170-00DF
e Gamma Gun - Geiger Muller - Single Fire 1.69 In 050-GG170-0000
e Gamma Gun - Scintillation - Dual Fire 1.69 In 050-GG170-10DF
e Gamma Gun - Scintillation - Dual Fire - High Temperature 1.69 In 050-GG170-HTDF
e Gamma Gun - Scintillation - Single Fire 1.69 In 050-GG170-1000
e Gamma Gun - Geiger Muller - Dual Fire 2.751n 050-GG275-00DF
e Gamma Gun - Geiger Muller - Single Fire - Shoot Negative 2.751In 050-GG275-0000
e Gamma Gun - Geiger Muller - Single Fire - Shoot Positive 2.751n 050-GG275-00SP
e Gamma Gun - Scintillation - Dual Fire 2.751n 050-GG275-10DF
e Gamma Gun - Scintillation - Dual Fire - High Temperature 2.751n 050-GG275-HTDF
e Gamma Gun - Scintillation - Dual Fire - Shoot Positive 2.751n 050-GG275-10SP
* Gamma Gun - Scintillation - Single Fire 2.751n 050-GG275-1000
e Gamma Gun - Geiger Muller - Dual Fire 3.1251n 050-GG313-00DF
e Gamma Gun - Scintillation - Dual Fire 3.1251n 050-GG313-10DF
Shooting CCLs

* Shooting Casing Collar Locator Tool 1.70 In SCL002

* Shooting Casing Collar Locator Tool 2.751n SCL003

* Shooting Casing Collar Locator Tool 3.251n SCL005

Ultra-Fast Gauges
¢ IntelleX™ Ultra-Fast Gauge - 1.0 & 1.20 In Multiple SEN-0010-0058

© Copyright 1994-2021 Probe Technologies Holdings, Incorporated. All Rights Reserved. Specifications may change without notice.
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Logging CCLs

¢ Casing Collar Locator Tool 2.751n 050-CC275-0000
» Casing Collar Locator Tool - Six Magnet - Big Pipe 2.751n 050-CC275-0100
Correlation Tools

¢ IntelleX™ Memory Correlation Tool 1.69In SEN-0010-0071

¢ IntelleX™ Fast Sampling Pressure - Temperature - CCL Tool Multiple SEN-0010-0059
¢ IntelleX™ E-Coil Tool 1.691In SEN-0010-0063

Non-Ballistic Setting Tools

¢ iSet™ Electro-Hydraulic Setting Tool Multiple SEN-0010-0216
Shooting Panels

* ProShooter™ Shooting Panel - Addressable Switch NA 035-WARO00-AS00

¢ ProShooter™ Shooting Panel - Dump Fire NA 035-WARO00-00DF

¢ ProShooter™ Shooting Panel - Dump Fire - USB NA 035-WARO00-USBDF
¢ ProShooter™ Shooting Panel - Portable NA 035-WARO00-PORT
Ancillary Panels

e Line Select Panel NA 035-WARO03-0000

e Stray Voltage Potential Monitor NA 072-STRAY-VOLT

* Wireless Shot Detection System NA 050-SHDET-0000

Section V: Ancillary
Centralizers

* Bowspring - 3-Arm Centralizer 3.50 In 050-FG010-BHO1
* Bowspring - 4-Arm Centralizer 1.69 In 050-BC170-0000
* Bowspring - 4-Arm Centralizer 2.751n 050-BC275-0000
* Bowspring - 4-Arm Centralizer - Roller 2.751n 050-BC275-ROLR
¢ Helical - 3-Arm Centralizer 1.38 In HACO005

* Helical - 4-Arm Centralizer 1.69 In HACO001

* Helical - 4-Arm Centralizer - High Temperature 1.69 In HACO001-HT

e Helical - 4-Arm Centralizer - No Feed-Through 1.69 In HACO009

e Helical - 4-Arm Centralizer 2.1251n HACO003

© Copyright 1994-2021 Probe Technologies Holdings, Incorporated. All Rights Reserved. Specifications may change without notice.
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Part 3 - Advanced Monitoring

Section |: Downhole Instrumentation

Downhole Gauges

e IntelleX™ Quartz High Pressure - High Temperature Gauge Multiple SEN-0010-0356
* Quantum™ 150°C Piezo Memory Gauge 1.50 In 18600-100-10

* Quantum™ 150°C Quartz Memory Gauge 1.251n 18600-250-05

e Quantum™ 177°C Quartz Memory Gauge 1.251n 18600-275-05
Depth Loggers

* Probe Depth Logger NA SEN-0024-0108
* Probe Depth Logger Encoder NA SEN-0010-0105

Section II: Well Monitoring

Downhole Gauges

¢ KPerm™ Piezo Downhole Gauge 1.191n SP103-100-201
* KPerm™ Quartz Downhole Gauge 1.00 In 18703-971

* KPerm™ KPG Pressure / KTG Temperature Gauge 1.251n 10000-200

* KPerm™ Piezo Multi-Drop Gauge 1.90 In MP203-030-406
Surface Acquisition

* KPerm™ Surface Data Acquisition Card NA ANO009-000-010
* KPerm™ Surface Read Out Enclosure NA ANO009-000-002
Mandrels

¢ Permanent Gauge Mandrel - Solid 5.911In ANO001-100-217

¢ Permanent Gauge Mandrel - Welded 3.816In ANO001-050-205
Ancillary

» Cable for Downhole Permanent Gauges Multiple ANO004-150-004

* Cable Protectors for Downhole Permanent Gauges Multiple 18700-641

* Wellhead Outlet for Downhole Permanent Gauges Multiple 500-0043

Section Ill: Geothermal & Ultra-High Temperature Logging

Gauges

e Quantum™ Geothermal Pressure - Temperature (PT) 1.751In 18600-400

¢ Quantum™ Geothermal Pressure - Temperature - Spinner (PTS) 2.125 In 18600-550
Calipers

e Ultra-High Temperature X-Y Caliper Tool 2.1251n 18650-500
PTS - Gamma - CCL

e ProTherma™ PTS Multiple 18650-100

Section IV: Surface Systems

Warrior

¢ Scientific Data Systems® Warrior™ Well Logging System Panel NA 9002-00001-0001
OPAL

* ALT™ OPAL™ Acquisition System Panel NA 18650-550

© Copyright 1994-2021 Probe Technologies Holdings, Incorporated. All Rights Reserved. Specifications may change without notice.
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Technical Specification Sheet

Memory Battery Sub - 13/s in.

JProbe

The Memory Battery Sub (MBS103) is used in conjunction with the Memory Logging Tool
(MLT102). The tool houses the battery pack.

Ratings & Dimensions

Diameter

1.38 in (34.93 mm)

Max temperature*

392°F (200°C)

Max pressure

10,000 psi (68.95 mPa)

Materials

Corrosion resistant materials used throughout

Hardware Characteristics

Combinability

All HD tools (RADIi, iQ, PL, RAS etc)

Upper Connection

5/16” UN thread

Electrical Specifications

Battery pack 5x C cell

Nominal 195V

Cell voltage 39V
Chemistry Lithium Sulfuryl Chloride
Discharge 3% per year at 77°F (25°C)

Temperature Range

-4°F to 320°F (-20°C to 160°C)

* Batteries is not included.

* Temperature range is determined by the battery pack. Typical battery packs are rated between -4°F

to 320°F (-20°C to 160°C).

© Copyright 1994-2020 Probe Technologies Holdings, Incorporated. All Rights Reserved. | Specifications may change without notice. | MBS103






Technical Specification Sheet

Memory Battery Sub - 11/ i

n.

JProbe

The Memory Battery Sub (MBS003,004) is used in conjunction with the Memory Logging

Tool (MLT002). The tool houses the battery pack.

Ratings & Dimensions

Diameter 1.69 in (43.0 mm)

Max temperature* 392°F (200°C)

Max pressure 15,000 psi (103.4 mPa)

Materials Corrosion resistant materials used throughout
Hardware Characteristics

Combinability

All HD tools (RADIi, iQ, PL, RAS etc)

Upper Connection

5/16” UN thread

Electrical Specifications

MBS003 MBS004
Battery pack 5 x C cell 5 x CC cell
Nominal 195V
Cell voltage 39V
Chemistry Lithium Sulfuryl Chloride
Discharge 3% per year at 77°F (25°C)

Temperature Range

-4°F 1o 320°F (-20°C to 160°C)

* Batteries is not included.

* Temperature range is determined by the battery pack. Typical battery packs are rated between -4°F

to 320°F (-20°C to 160°C).

© Copyright 1994-2020 Probe Technologies Holdings, Incorporated. All Rights Reserved. | Specifications may change without notice. | MBS003 | MBS004






Technical Specification Sheet

Memory Battery Sub - 11/46 |

n.

JProbe

The Memory Battery Sub (MBS006) is used specifically for the memory RAS (RAS002)
logging applications. The tool houses the battery pack.

Ratings & Dimensions

Diameter 1.69 in (43.0 mm)

Max temperature 320°F (160°C)

Max pressure 15,000 psi (103.4 mPa)

Materials Corrosion resistant materials used throughout
Hardware Characteristics

Combinability RAS only

Upper Connection ®/16” UN thread
Electrical Specifications

Battery pack

15 x CC cell

Nominal

58.5 V for a 50 V operating voltage

Cell voltage

3.9V

Chemistry

Lithium Sulfuryl Chloride

Discharge

3% per year at 77°F (25°C)

Temperature Range

-4°F to 320°F (-20°C to 160°C)

* Batteries is not included.
*Temperature range is determined by the battery pack. Typical battery packs are rated between -4°F
to 320°F (-20°C to 160°C).
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Technical Specification Sheet D o

Memory Logging Tool - 1%/s in.

The Memory Logging Tool (MLT102) enables use of all HD platform tools without the use
of an electric line cable. Tool string power is derived from a suitable battery pack housed in
a Memory Battery Sub (MBS103).

Ratings & Dimensions

Max temperature* 350°F (177°C)

Max pressure 10,000 psi (68.9 mPa)

Outer diameter 1.38 in (35.0 mm)

Length 30.4in (773.0 mm)

Weight 7.4 1b (3.3 kg)

Materials Corrosion resistant materials used throughout

Hardware Characteristics

| Combinability | All HD tools (RADIi, iQ, PL, RAS etc)
Electrical Specification
Voltage 12-50V DC
Current
Consumption Load dependent (5 mA standby)
Sample rate User selectable from 20m Sec
Download time Typically > 4MB / minute
Memory size 1GB

* Temperature range is determined by the battery pack. Typical battery packs are rated between -4°F
to 320°F (-20°C to 160°C).

© Copyright 1994-2020 Probe Technologies Holdings, Incorporated. All Rights Reserved. | Specifications may change without notice. | MLT102
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Memory Logging Tool - 1'/46 in.

The Memory Logging Tool (MLT002) enables use of all HD platform logging tools without
the use of an electric line cable. Tool string power is derived from a suitable battery pack
housed in a Memory Battery Sub (MBS003,004).

Ratings & Dimensions

Max temperature* 350°F (177°C)

Max pressure 15,000 psi (103.4 mPa)

Outer diameter 1.69 in (43.0 mm)

Length 28.4in (721 mm)

Weight 10.8 Ib (4.9 kg)

Materials Corrosion resistant materials used throughout

Hardware Characteristics

| Combinability | All HD tools (RADIi, iQ, PL, RAS etc)
Electrical Specification
Voltage 12-50V DC
Current
Consumption Load dependent (5 mA standby)
Sample rate User selectable from 20m Sec
Download time Typically > 4MB / minute
Memory size 1GB

* Temperature range is determined by the battery pack. Typical battery packs are rated between -4°F
to 320°F (-20°C to 160°C).
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Telemetry Gamma Ray & CCL - 2 /4 in.

The Telemetry Gamma Ray & Casing Collar Locator (TGC003) is a combined Gamma
- Ray & CCL tool with a Telemetry Control Unit which provides a passive measurement
of gamma radiation by means of a Sodium lodine Scintillation Detector and identifies
changes of metal thickness by means of a collar locator. The Telemetry Control Unit is the
communications control center for the logging system. The tool controls the collection of
data from the tools below and packages it for the transmission to the surface system.

Ratings & Dimensions

Max temperature 350°F (177°C)
Max pressure 15,000 psi (103.4 mPa)
Outer diameter 2.75in (70.0 mm)
Length 47.69 in (1211.0 mm)
Weight 44.6 1b (20.2 kg)

Gamma Ray: 8.43 in (214.0 mm)
Casing Collar: 39.92 in (1014.0 mm)
Materials Corrosion resistant materials used throughout

Measure Points

Hardware Characteristics

Combinability All HD tools (RADIi, iQ, PL, RAS, etc)
Acquisition Mode Real-time

TCU Electrical Specifications

Voltage 300V DC
Current Load dependent
Tool bus rate 500 kbps
Uplink rate 150 kbps
Downlink rate 16 kbps

Gamma Ray Measurements

Range 1-65,000 cps
Resolution 1 cps
Accuracy 10%
Sensitivity (nominal) 1 count/ API
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Telemetry Control Unit - 13/s in.

The Telemetry Control Unit (TCU101) is the communications control centre for the logging
system. It provides communications on standard service mono-conductor electric wirelines
of up to 9,100m (30,000ft). Located between the inter-tool communications bus and the
Wireline Uplink, it controls the collection of data from the tools below and packages it for
transmission to the surface system. It receives commands from the surface system via
the fast downlink and provides responses back to the surface as required. The TCU also
houses the main downhole power supply providing power to the logging tools.

Ratings & Dimensions

Max temperature 350°F (177°C)

Max pressure 10,000 psi (68.9 mPa)

Outer diameter 1.38 in (34.9 mm)

Length 24.9in (632.0 mm)

Weight 6.1 1b (2.8 kg)

Materials Corrosion resistant materials used throughout

Hardware Characteristics
Combinability All HD tools (RADIi, iQ, Array PL, RAS, etc)
Acquisition mode Real-time

Electrical Specification

Voltage 300V DC
Current Load dependent
Tool bus rate 500 kbps
Uplink rate 150 kbps
Downlink rate 16 kbps

© Copyright 1994-2020 Probe Technologies Holdings, Incorporated. All Rights Reserved. | Specifications may change without notice. | TCU101
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Telemetry Control Unit - 11/46 in.

The Telemetry Control Unit (TCU002) is the communications control center for the logging
system. It provides communications on standard service mono-conductor electric wirelines
of up to 9,100m (30,000ft). Located between the inter-tool communications bus and the
Wireline Uplink, it controls the collection of data from the tools below and packages it for
transmission to the surface system. It receives commands from the surface system via
the fast downlink and provides responses back to the surface as required. The TCU also
houses the main downhole power supply providing power to the logging tools.

Ratings & Dimensions

Max temperature 350°F (177°C)

Max pressure 15,000 psi (103.4 mPa)

Outer diameter 1.69 in (43.0 mm)

Length 27.6in (701 mm)

Weight 12.6 Ib (5.7 kg)

Materials Corrosion resistant materials used throughout

Hardware Characteristics

Combinability All HD tools (RADiI, iQ, Array PL, RAS etc)
Acquisition mode Real-time

Electrical Specification

Voltage 300V DC
Current Load dependent
Tool bus rate 500 kbps
Uplink rate 150 kbps
Downlink rate 16 kbps
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Terminated Bullnose - 13/ in.

The Terminated Bullnose (TBN101) is required when the CFT or FLTE tools are not
run. Under normal circumstances these tools would provide line termination and a
pressure seal. If they are not used the TBN101 is required.

Ratings & Dimensions

Outer diameter 1.38 in (34.9 mm)
Length 3in (76.2 mm)
Weight 11b (0.46 kg)

Hardware Characteristics

| Materials | Corrosion resistant materials used throughout

The Terminated Bullnose Cross-Over (TBN102) serves the same function as the
TBN101 but includes a /16" box connection that’s allows for other tools or items to
be run below the string, memory tools or swab cups for example.

Ratings & Dimensions

Outer diameter 1.38in (34.9 mm)
Length 3.6 in (76.2 mm)
Weight 1.6 1b (0.73 kg)
Hardware Characteristics
. . All HD tools (RADI, iQ, PL, RAS, etc.)
Combinability when connected to CFT or FLTE
Materials Corrosion resistant materials used throughout

© Copyright 1994-2020 Probe Technologies Holdings, Incorporated. All Rights Reserved. | TBN101-102
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Terminated Bullnose - 11/46 in.

The Terminated Bullnose (TBNOO1) is required when the CFT or FLTE tools are not
run. Under normal circumstances these tools would provide line termination and a
pressure seal. If they are not used the TBNOO1 is required.

Ratings & Dimensions

Outer diameter 1.69 in (43.0 mm)
Length 3in (76.2 mm)
Weight 11b (0.46 kg)

Hardware Characteristics

| Materials | Corrosion resistant materials used throughout

The Terminated Bullnose (TBN002) serves the same function as the TBNOO1 but
includes a '®/16” box connection that’s allows for other tools or items to be run below
the string, memory tools or swab cups for example.

Ratings & Dimensions

Outer diameter 1.69 in (43.0 mm)
Length 3.6 in (76.2 mm)
Weight 1.6 1b (0.73 kg)
Hardware Characteristics
. . All HD tools (RADI, iQ, PL, RAS, etc.)
Combinability when connected to CFT or FLTE
Materials Corrosion resistant materials used throughout

© Copyright 1994-2019 Probe Technologies Holdings, Incorporated. All Rights Reserved. | TBN001-002
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ProMAC™ 24 | Multi-Arm Caliper Tool - HD - 1 "'/4s in.

The latest generation ProMAC™ series 24-arm caliper tool incorporates a series
of mechanical, electrical and electronic design features that greatly increase tool
accuracy, reliability, maintainability and overall cost efficiency.

Ratings & Dimensions

Max Temperature 350°F (177°C)

Max Pressure 15,000 psi (103.4 mPa)

Diameter 1.69in (43.0 mm)

Length 61.2 in (1,554.5 mm)

Weight 251b (11.4 kg)

Tensile Strength Connection: 15,000 Ibf Body: 20,000 Ibf

Measure Points Caliper: 27.7 in (703.6 mm) from bottom of tool
Inclination: 49.6 in (1,260 mm) from bottom of tool

Materials Corrosion resistant materials used throughout

Hardware Characteristics

Sensor Type Inclinometer: 3-axis accelerometer
Caliper: Differential Variable Reluctance Transducer
Combinability All HD tools: GR, CCL, iQ, RADIi, RAS, PLT
Tool Positioning Centralized
Acquisition Mode SRO w/TCU Mem w/ MLT
1 Electrical Specification
i SRO 50V DC
= Voltage
! Memory 19.2V DC
Current SRO 40mA(log) 100mA(openi.ng)
Memory 104mA(log) 260mA(opening)
Caliper Measurements
Sampling Rate 50 sps
Vertical Resolution 0.12in (3 mm)
Radial Resolution 0.001 in (0.025mm)
Logging Speed 30 ft/min (9 m/min)
Radial Accuracy +/- 0.02 in (+/- 0.5 mm)
Diameter Range 1.75in (44.5 mm) to 7.0 in (177.8 mm)
Primary Output 24 independent radii measurements
Secondary Output Head voltage, internal temperature, accelerometer
Accelerometer Measurements
Inclination Relative Bearing
Range 0° to 180° 0° to 360°
Accuracy +/-1.0° +/-1.0°
Resolution +/-0.1° +/- 0.1°
Calibration
| Primary / Wellsite Precision machined calibration bowl

© Copyright 1994-2021 Probe Technologies Holdings, Incorporated. All Rights Reserved. Specifications may change without notice. | 050-MAC24-1100
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ProMAC™ 40 | Multi-Arm Caliper Tool - HD - 2 3/, in.

The latest generation ProMAC™ series 40-arm caliper tool incorporates a series
of mechanical, electrical and electronic design features that greatly increase tool

i
i
il

accuracy, reliability, maintainability and overall cost efficiency.

Ratings & Dimensions

Max Temperature 350°F (177°C)
Max Pressure 20,000 psi (138 MPa)
Diameter 2.751in (69.9 mm)
Length 63.66 in (1,617 mm)
Weight 66 Ib (29.9 kg)

Tensile Strength

Connection: 15,000 IbF Body: 20,000 IbF

Measure Points

Caliper: 33.85 in (860 mm) from bottom of tool
Inclination: 52.4 in (1331 mm) from bottom of tool

Materials

Corrosion resistant materials used throughout

Hardware Characteristics

Sensor Type Inclinometer: 3-axis accelerometer
Caliper: Differential Variable Reluctance Transducer
Combinability All HD tools: GR, CCL, iQ, RADii, RAS, PLT

Tool Positioning

Centralized

Acquisition Mode

SRO w/TCU Mem w/ MLT

Electrical Specification

SRO 50V DC
Voltage
Memory 19.2V DC
SRO 40mA(log) 100mA(openi
Current mA(log) 100m (openllng)
Memory 104mA(log) 260mA(opening)

Caliper Measurements

Sampling Rate

50 sps

Vertical Resolution

0.12in (3 mm)

Radial Resolution

0.001 in (0.025mm)

Logging Speed

30 ft/min (9 m/min)

Radial Accuracy

+/- 0.02 in (+/- 0.5 mm)

Diameter Range

2.80in (71.1 mm) to 9.63 in (244.6 mm)

Primary Output 40 independent radii measurements

Secondary Output Head voltage, internal temperature, accelerometer
Accelerometer Measurements

Inclination Relative Bearing

Range 0° to 180° 0° to 360°

Accuracy +/-1.0° +/-1.0°

Resolution +/- 0.1° +/- 0.1°
Calibration

| Primary / Wellsite

Precision machined calibration bowl

© Copyright 1994-2021 Probe Technologies Holdings, Incorporated. All Rights Reserved. Specifications may change without notice. | 050-MAC40-1100
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ProMAC™ 60 | Multi-Arm Caliper Tool - HD - 3 3/, in.

3

The latest generation ProMAC™ series 60-arm caliper tool incorporates a series
of mechanical, electrical and electronic design features that greatly increase tool
accuracy, reliability, maintainability and overall cost efficiency.

Ratings & Dimensions

Max Temperature 350°F (177°C)
Max Pressure 20,000 psi (138 MPa)
Diameter 3.75in (95.3 mm)
Length 65.49 in (1,663 mm)
Weight 102 Ib (46.3 kg)

Tensile Strength

Connection: 15,000 IbF Body: 20,000 IbF

Measure Points

Caliper: 34.48 in (876 mm) from bottom of tool
Inclination: 54.1 in (1374 mm) from bottom of tool

Materials

Corrosion resistant materials used throughout

Hardware Characteristics

Sensor Type Inclinometer: 3-axis accelerometer
Caliper: Differential Variable Reluctance Transducer
Combinability All HD tools: GR, CCL, iQ, RADii, RAS, PLT

Tool Positioning

Centralized

Acquisition Mode

SROw/TCU Mem w/ MLT

Electrical Specification

SRO 50V DC
Voltage
Memory 19.2V DC
SRO 40mA(log) 100mA i
Current (log) 100m (opem.ng)
Memory 104mA(log) 260mA(opening)

Caliper Measurements

Sampling Rate

50 sps

Vertical Resolution

0.12in (3 mm)

Radial Resolution

0.001 in (0.025mm)

Logging Speed

30 ft/min (9 m/min)

Radial Accuracy

+/- 0.02 in (+/- 0.5 mm)

Diameter Range

3.80in (96.5 mm) to 11.75 in (298.5 mm) — standard arms

Primary Output

60 independent radii measurements

Secondary Output

Head voltage, internal temperature, accelerometer

Accelerometer Measurements

Inclination Relative Bearing
Range 0° to 180° 0° to 360°
Accuracy +/-1.0° +/-1.0°
Resolution +/-0.1° +/- 0.1°
Calibration

| Primary / Wellsite

Precision machined calibration bowl

© Copyright 1994-2021 Probe Technologies Holdings, Incorporated. All Rights Reserved. Specifications may change without notice. | 050-MAC60-1000/1100
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RADIi® Cement Bond Tool - HD - 1 /46 in.

The small/medium diameter RADIi® HD Segmented Cement Bond Tool uses a single
ceramic transmitter, an eight segment receiver at 3 ft. and a single receiver at 5 ft. spacing.
The segmented receiver generates a cement map which enables identification of cement
channeling while the single receiver generates the traditional cement bond log (CBL) and a
variable-density log (VDL).

Ratings & Dimensions

Max Temperature 350°F (177°C)

Maximum Pressure 15,000 psi (103.42 MPa)

Outer Diameter 1.69in (43.0 mm)

Length 8.60 ft (2.62 m)

Weight 41 b (18.60 kg)

Tensile Strength Tension & Compression: 15,000 Ib Torque: 150 ft-Ib
Materials SST

Measure Points Amplitude, TT: 4.3 ft (1.3 m) VDL, Signature: 3.3 ft (1.0 m)

Borehole Conditions

Borehole Fluids Salt, Fresh and QOil
Tool Positioning Centralized with one each centralizer above and below

Hardware Characteristics

Source Type: One piezoelectric crystal fired at 20 kHz, 50 msec intervals
Sensor Type . Omni I.Receiver: One 20 kHz piezoelc.actric '
Radial Receiver: One 8 segment 20 kHz piezoelectric
Fire Rate 20/sec
Waveform Analog: 3 ft (.9 m), 5 ft (1.5 m), Digital: Telemetry Data
Record Time 1300us for each receiver, 250 ps for each sector
Connections Top: GOI box Bottom: GOI pin
Combinability GR, CCL, ProMac, iQ, Temperature
Acquisition Mode SROw/TCU Mem w/ MLT

Electrical Specification

| Current | 38 mA @ 130V
Measurements
E,Peak Amplitude Sonic Waveform
Principle Sonic Wavetrain Attenuation
Range 200 to 1500ps
Resolution 3ft(.9m) 5ft (1.5 m)
Precision (1 SD) <1mV NA
. Amplitude 3ft (.9 m); Individual Sector Amplitudes (3 ft) (.9 m)
P
rimary Curves TT 31t (.9m); VDL 5 ft (1.5 m)
Secondary Curves Head Voltage, Internal Temperature, Accelerometer, Volume
Calibration
Primary 5.5in. (13.97 cm) Pressurized calibration tank
Wellsite Verifier Free Pipe, Stored Calibration Tank Waveforms on Demand

© Copyright 1994-2021 Probe Technologies Holdings, Incorporated. All Rights Reserved. | Specifications may change without notice. | 050-RB169-1000
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RAD:Ii® Cement Bond Tool - HD - 2 3/4 in.

The medium diameter RADIi® HD Segmented Cement Bond Tool uses a single ceramic
transmitter, an eight segment receiver at 3 ft. and a single receiver at 5 ft. spacing. The
segmented receiver generates a cement map which enables identification of cement

channeling while the single receiver generates the traditional cement bond log (CBL) and a
variable-density log (VDL).
Ratings & Dimensions
Max Temperature 350°F (177°C)
Maximum Pressure 15,000 psi (103.42 MPa)
Outer Diameter 2.75in (69.85 mm)
Length 8.73 ft (2.66 m)
Weight 93 1b (42.18 kg)
Min Csg/Tbg OD 4.5in (115.0 mm)
Max Csg/Tbg OD 11.6in (295.0 mm)
Tensile Strength Tension: 50,000 Ib Compression: 35,000 Ib
Materials SST
Measure Points Amplitude, TT: 4.3 ft (1.3 m) VDL, Signature: 3.3 ft (1.0 m)

Borehole Conditions

Borehole Fluids Salt, Fresh and Oil
Tool Positioning Centralized with one each centralizer above and below

Hardware Characteristics

Source Type: One piezoelectric crystal fired at 20 kHz, 50 msec intervals

Omni Receiver: One 20 kHz piezoelectric

SensorType Radial Receiver: One 8 segment 20 kHz piezoelectric
Connections Top: GOI box Bottom: GOI pin
Combinability GR, CCL, ProMac, iQ, Temperature
Acquisition Mode SROw/TCU Mem w/ MLT

Electrical Specification

[ current | 45 mA @ 130V
Measurements
E,Peak Amplitude Sonic Waveform
Principle Sonic Wavetrain Attenuation
Range 200 to 1500ps
Resolution 3ft(.9m) 5ft (1.5 m)
Precision (1 SD) <1mV NA
) Amplitude 3ft (.9 m); Individual Sector Amplitudes (3 ft) (.9 m)
Primar rves
imary Curv TT 31t (.9m); VDL 5 ft (1.5 m)
Secondary Curves Head Voltage, Internal Temperature, Accelerometer, Volume
Calibration
Primary 5.5in. (13.97 cm) Pressurized calibration tank
Wellsite Verifier Free Pipe, Stored Calibration Tank Waveforms on Demand

© Copyright 1994-2021 Probe Technologies Holdings, Incorporated. All Rights Reserved. | Specifications may change without notice. | 050-RB275-1000
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RAD:Ii® Cement Bond Tool - HD - 3 /2 in.

The large diameter RADIi® HD Segmented Cement Bond Tool uses a single ceramic transmitter,
a sixteen segment receiver at 3 ft. and a single receiver at 5 ft. spacing. The segmented receiver
generates a cement map which enables identification of cement channeling while the single
receiver generates the traditional cement bond log (CBL) and a variable-density log (VDL).

Ratings & Dimensions

Max Temperature 350°F (177°C)

Maximum Pressure 15,000 psi (103.42 MPa)

Outer Diameter 3.5in (88.90 mm)

Length 9.35 ft (2.82 m)

Weight 175.0 Ib (79.40 kg)

Tensile Strength Tension: 40,000 Ib Compression: 40,000 Ib
Materials SST

Measure Points Amplitude, TT: 4.3 ft (1.3 m) VDL, Signature: 3.3 ft (1.0 m)

Borehole Conditions

Borehole Fluids Salt, Fresh and Qil
Tool Positioning Centralized with one each centralizer above and below

Hardware Characteristics

Source Type: One piezoelectric crystal fired at 18 kHz, 50 msec intervals

Sensor Type . Omni .Receiver: One 18 kHz piezoele.ctric .
Radial Receiver: One 16 segment 18 kHz piezoelectric

Fire Rate 20/sec

Waveform Analog: 3 ft (.9 m), 5 ft (1.5 m), Digital: Telemetry Data

Record Time 1400us for each receiver, 500 us for each sector

Combinability GR, CCL, ProMac, iQ, Temperature

Connections Top: GOI box Bottom: GOl pin

Acquisition Mode SROw/TCU Mem w/ MLT

Electrical Specification

| current | 82 mA @ 130V
Measurements
E,Peak Amplitude Sonic Waveform
Principle Sonic Wavetrain Attenuation
Range 200 to 1500us
Resolution 3ft(.9m) 5ft (1.5 m)
Precision (1 SD) <1mV NA
] Amplitude 3ft (.9 m); Individual Sector Amplitudes (3 ft) (.9 m)
P Cc
rimary turves TT 31t (.9m); VDL 5 ft (1.5 m)
Secondary Curves Head Voltage, Internal Temperature, Accelerometer, Volume
Calibration
Primary 9 5/sin. (24.4 cm) Pressurized calibration tank
Wellsite Verifier Free Pipe, Stored Calibration Tank Waveforms from memory
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iIQ™ Magnetic Properties Tool - HD - 2 %/4 in.

The 4-segment receiver of the iQ™ HD Magnetic Properties Tool measures the casing in 90°
sections (quadrants). The tool produces a magnetic field that opposes the primary field casing
attenuation and phase shift. The magnitude of the measured phase shift is a function of the
electrical conductivity, magnetic permeability and metal thickness of the field being measured.
Multiple coil spacing and frequencies control the depth of investigation and measure the
electromagnetic properties of the casing, that yield a quantitative casing thickness and internal
diameter measurements.

Ratings & Dimensions

Max Temperature 350°F (177°C)
Maximum Pressure 15,000 psi (103.42 MPa)
Outer Diameter 2.75in (69.85 mm)
Length 75.0in (1905.0 mm)
Weight 70.0 Ib (31.75 kg)
Csg/Tbg OD Min: 3.5 in (89.0 mm) Max: 7.0 in (178.0 mm)
Tensile Strength Tension: 15,000 Ib Compression: 15,000 Ib
Measure Points _ _ Casing Th?ckness: 24.5 in_ (639 mm).
Dift’l Thickness: 32.7 in (828 mm) Caliper: 25.0 in (635 mm)

Borehole Conditions

| Tool Positioning | Centralized |

Hardware Characteristics

Source Type: Single and multi frequency AC coils

Azimuthal thickness gauge with quadrant sensitivity
9 Sensor Type Multi-frequency caliper and casing properties
3-axis accelerometer for tool orientation

Connections E-Line ‘GO’ Type
Combinability GR, CCL, ProMAC, Radii
Acquisition Mode SRO w/TCU Mem w/ MLT

Electrical Specification

[ current | +45mA @ 130V

Measurements
Casing Thickness Casing Caliper
Principle Remote-field EC Near-field EC
| Range 0to 1.50in 3.50t0 7.00 in
Azimuthal Resolution 4 sectors NA
Vertical Resolution 1.56 in 1.00 in
Sensitivity 1% (2 inch through-hole) 1%
Accuracy +1%
Primary Curves Casing & differential thickness | Casing ID
3-axis accelerometer, internal temperature, casing electrical
Secondary Curves .
properties
Calibration
| Primary & Wellsite Sections of API casing in different weights

© Copyright 1994-2021 Probe Technologies Holdings, Incorporated. All Rights Reserved. | Specifications may change without notice. | 050-CI1275-1100
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iIQ™ Magnetic Properties Tool - HD - 3 /2 in.

The 4-segment receiver of the iQ™ HD Magnetic Properties Tool measures the casing in 90°
sections (quadrants). The tool produces a magnetic field that opposes the primary field casing
attenuation and phase shift. The magnitude of the measured phase shift is a function of the
electrical conductivity, magnetic permeability and metal thickness of the field being measured.
Multiple coil spacing and frequencies control the depth of investigation and measure the
electromagnetic properties of the casing, that yield a quantitative casing thickness and internal
diameter measurements.

Ratings & Dimensions

Max Temperature 350°F (177°C)

Maximum Pressure 15,000 psi (103.42 MPa)

Outer Diameter 3.5in (69.85 mm)

Length 68.4 in (1737.36 mm)

Weight 130.0 Ib (177.0 kg)

Csg/Tbg OD Min: 4.5 in (114.3 mm) Max: 9.625 in (244.46 mm)
Tensile Strength Tension: 15,000 Ib Compression: 15,000 Ib
Measure Points Thickness: 32.66 in (829.6 mm) Caliper: 25.62 in (650.8 mm)

Borehole Conditions

| Tool Positioning | Centralized |

Hardware Characteristics

Source Type: Single and multi frequency AC coils

Azimuthal thickness gauge with quadrant sensitivity
i Sensor Type Multi-frequency caliper and casing properties
3-axis accelerometer for tool orientation

Connections E-Line ‘GO’ Type
Combinability GR, CCL, ProMAC, Radii
Acquisition Mode SROw/TCU Mem w/ MLT

Electrical Specification

[ current | +45mA @ 130V

Measurements
Casing Thickness Casing Caliper
Principle Remote-field EC Near-field EC
4 Range 0to 1.50in 4.5109.625in
Azimuthal Resolution 4 sectors NA
Vertical Resolution 1.56 in 1.00 in
Sensitivity 1% (2 inch through-hole) 1%
Accuracy +1%
Primary Curves Casing & differential thickness | Casing ID
3-axis accelerometer, internal temperature, casing electrical
Secondary Curves .
properties
Calibration
| Primary & Wellsite Sections of API casing in different weights

© Copyright 1994-2021 Probe Technologies Holdings, Incorporated. All Rights Reserved. | Specifications may change without notice. | 050-CI1350-1100
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Spectral Gamma Ray & CCL Tool - 2 %/ in.

Logging Tools or both.

Ratings & Dimensions

The Spectral Gamma Ray & Casing Collar Locator Tool (SGRCL2) operates on our
common tool bus and can be combined with the Reservoir Analysis Sonde, Production

The SGRCL2 consist of a Casing Collar Locator sensor (CCL) signal and a Sodium lodide
gamma-ray detector and electronics. The tool outputs are total GR counts, a 256 channel
spectrum of gamma ray energy and the CCL signal. Processing on the surface system
analyses the gamma ray spectrum for the three most common natural radioisotopes:
potassium (K), uranium (U) and thorium (Th).

Data from the SGR processing is used for mineral composition and Clay Volume calculations.
The tool may also be used for isotope identification during fracturing operations and may
provide useful insight to RA deposits in and around the wellbore.

Max temperature

350°F (177°C)

Max pressure

15,000 psi (103.4 mPa)

Outer diameter

2.75 in (70.0 mm)

Make Up Length

47.7 in (1,212.0 mm)

Weight

42.11b (19.1 kg)

Measurements

Depth of
Investigation

9.5in (241.0 mm)

Precision

0.5%

Accuracy

K +/- 0.5%, U +/- 5Kppm, Th +/- 5Kppm

Max Logging Speed

25 fpm (7.6 mpm)

Hardware Charact

Materials Titanium | Corrosion resistant materials used throughout
Combinability RAS
Acquisition Mode Real-time (with TCU) | Memory (with MLT)

© Copyright 1994-2020 Probe Technologies Holdings, Incorporated. All Rights Reserved. | Specifications may change without notice. | SGRCL2
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Reservoir Analysis Sonde (RAS) - 11/46 In.

product.

Ratings & Dimensions

The Reservoir Analysis Sonde (RAS002), is a multi-detector pulsed-neutron system for
measuring reservoir saturation using Sigma and Carbon-Oxygen techniques. The sonde
features three gamma detectors, the near and the far are high resolution Lanthanum
Chloride detectors for Sigma and C/O, the long spacing is a Sodium lodide detector with a
spacing that is sensitive to gas and porosity.

The tool can simultaneously measure Sigma and C/O using a mixed firing pattern for the
neutron generator. Reservoir Geoscience support is available to map the measurements
into reservoir properties such as oil saturation, porosity and rock type.

Operating on Probe’s fast tool bus the RAS002 can be run in combination with any HD

Diameter

1.69 in (43.0 mm)

Length

140.7 in (3573.0 mm)

Weight

51.0 Ib (23.0 kg)

Max temperature

320°F (160°C)

Max pressure

15,000 psi (103.4 mPa)

Measure Points

Near: 80.0 in (2032.0 mm)

Far: 87.0in (2210.0 mm)

Long: 95.0 in (2413.0 mm)

Materials

Corrosion resistant materials used throughout

Hardware Charact

eristics

Source Type

3 detector array that includes time and energy spectra

Sensor Type

High-resolution Lanthanum Chloride

Acquisition Mode

Real-time with TCU Memory with MLT

Measurements

| Type

Sigma, C/O, Oxygen Activation, Inelastic Gas

© Copyright 1994-2020 Probe Technologies Holdings, Incorporated. All Rights Reserved. | Specifications may change without notice. | RAS002
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Reservoir Analysis Sonde Safety Sub - 11/46 In.

The Reservoir Analysis Sonde Safety Sub (RSS001), is a mandatory component in a
Memory-RAS string. Positioned between the battery and MLT, it is equipped with pressure
and temperature sensors to monitor borehole conditions against user programmable
thresholds. A power switch is included in the RSS to disable battery power to MLT (and
all attached tools) in case of tool failure. The tool also operates in Water Flow (oxygen
activation mode) for determining water velocity.

In a Memory-RAS operation, the RSS will serve as a watchdog for MLT’s health (via
handshaking in a designated communication link) and periodically reporting instantaneous
pressure and temperature measurements to MLT. In case of communication failure or MLT
requesting a reboot, the RSS enters a reset cycle which will cut off power to MLT and RAS,
and re-enabling the power downstream after 45 seconds. This operation will automatically
put RAS into idle mode and allow MLT to re-initialize and to recover from a failure.

Ratings & Dimensions

Diameter 1.69 in (43.0 mm)

Length 18.3 in (464.0 mm)

Weight 9.3 b (4.2 kg)

Max temperature 320°F (160°C)

Max pressure 15,000 psi (103.4 mPa)

Materials Corrosion resistant materials used throughout
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Reservoir Analysis Sonde Sigma (RAS003) - 1'/46 In.

this application.

Ratings & Dimensions

The RAS003 is a multi-detector pulsed neutron tool for measuring reservoir saturation using
Sigma techniques. The sonde features an array of three Sodium lodide (Nal) detectors. The
Sigma measurement is based on the near and far spacings, the long spacing is sensitive
to porosity and gas saturation.

The tool also operates in Oxygen Activation mode to determine water phase velocity
(Water-Flow mode) and can be combined with up to four Gamma Ray-CCL (GCL) tools for

The RAS003 is an HD platform tool, and as such can be run in combination with other HD
tools such as Spectral Gamma, RADiIi, ProMAC and Production Logging tools.

Diameter

1.69 in (43.0 mm)

Length

140.7 in (3573.0 mm)

Weight

51.0 Ib (23.0 kg)

Max temperature

320°F (160°C)

Max pressure

15,000 psi (103.4 mPa)

Measure Points

Near: 80.0 in (2032.0 mm)

Far: 87.0in (2210.0 mm)

Long: 95.0 in (2413.0 mm)

Materials

Corrosion resistant materials used throughout

Hardware Charact

Source Type

3 detector array

Sensor Type

Sodium lodide (Nal) detectors

Acquisition Mode

Real-time with TCU | Memory with MLT

Measurements

| Type

Sigma, Oxygen Activation, Inelastic Gas
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Calibration Tank & Calibration Tank Insert

The RAS Calibration / Verification Tank & Insert (CALTANK) allows for periodic verification
of correct tool operation and allows the tool to be tested at surface in a safe fashion.

The tank is fabricated from steel and filled with water. The water provides excellent shielding
and a known point for the tool verification.

o2me

0z.mo

72000

32000 x2om

The Calibration Tank Insert provides a “hydrocarbon” point during testing and verification.
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Array Fluid Capacitance Tool - 11/4sin.

The Array Fluid Capacitance Tool (AFC001) is a 12 sensor fluid ID device. The sensors

are deployed across the wellbore and opening diameter can be restricted to avoid

contamination from debris on the casing wall and to help avoid damage in open hole.
Adjustment is continual and any diameter can be set.

As water, oil and gas have different dielectric constants, it is possible to identify the fluid
around each senor and from that define the cross sectional area occupied by each phase.

Ratings & Dimensions

Max temperature 350°F (177°C)

Max pressure 15,000 psi (103.4 mPa)

Outer diameter 1.69 in (43.0 mm)

Diameter (sensors) 1.77 in (45.0 mm)

Length 46.2in (1175.0 mm)

Weight 18.0 Ib (8.2 kg)

Materials Corrosion resistant materials used throughout

Sensor Specifications

Range Adjustable up to 7”
Measure points 26.5in (674.0 mm)

Hardware Characteristics

Combinability All HD tools (RADIi, iQ, PL, RAS, etc)
Acquisition Mode Real-time (with TCU) | Memory (with MLT)

Electrical Specification

| Current | 10mA @ 50V | 25mA @ 19V |

© Copyright 1994-2020 Probe Technologies Holdings, Incorporated. All Rights Reserved. | Specifications may change without notice. | AFC001






JProbe
Technical Specification Sheet D o

Array Fluid Resistance Tool - 11/ssin.

The Array Fluid Resistance Tool (AFR002) is a 12-sensor fluid ID device. The sensors
are deployed across the wellbore and opening diameter can be restricted to avoid
contamination from debris on the casing wall and to help avoid damage in open hole.
Adjustment is continual and any diameter can be set.

Conductive brine and non-conductive hydrocarbons can be identified allowing water hold
up to be determined in any flow regime and at any wellbore deviation. High speed sensor
sampling optimize measurements for hydrocarbon identification in high water cuts.

Ratings & Dimensions

Max temperature 350°F (177°C)

Max pressure 15,000 psi (103.4 mPa)

Outer diameter 1.69 in (43.0 mm)

Diameter (sensors) 1.77 in (45.0 mm)

Length 46.2 in (1175.0 mm)

Weight 18.0 Ib (8.2 kg)

Materials Corrosion resistant materials used throughout

Sensor Specifications

Range Adjustable up to 77
Measure points 26.5in (674.0 mm)

Hardware Characteristics

Combinability All HD tools (RADIi, iQ, PL, RAS, etc)
Acquisition Mode Real-time (with TCU) | Memory (with MLT)

Electrical Specifications

| Current | 10mA @ 50V | 25mA @ 19V |
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Array Fluid Velocity Tool - 11/sin.

The Array Fluid Resistance Tool (AFV002) is a 6-sensor device designed to enable multiple
fluid velocity measurements to be made across the well bore leading to identification of
phase velocities when used in combination with the AFR002 and a suitable interpretation
package.

The sensors are deployed across the wellbore and opening diameter can be restricted to
avoid contamination from debris on the casing wall and to help avoid damage in open hole.
Adjustment is continual and any diameter can be set. Sensor deployment is by means of
parallel motion arms keeping spinner shafts parallel with the tool. The standard spinners
are 0.6” diameter, the tool closes to 1.69”

Ratings & Dimensions

Max temperature 350°F (177°C)
Max pressure 15,000 psi (103.4 mPa)
Outer diameter 1.69 in (43.0 mm)
Length 49.8 in (1265.0 mm)
/ Weight 15.7 Ib (7.1 kg)
Materials Corrosion resistant materials used throughout

Sensor Specifications

Range Adjustable up to 77

Short: 16.2in (411.0 mm)
Long: 14.4in (367.0 mm)

Spinner diameter 0.6 in (15.24 mm)

Measure points

Hardware Characteristics

Combinability All HD tools (RADIi, iQ, PL, RAS, etc)
Acquisition Mode Real-time (with TCU) | Memory (with MLT)

Electrical Specifications

| Current | 7mA @ 50V | 19mA @ 19V |
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