Putanium

CASED HOLE WIRELINE SERVICES

MULTI-FINGER CALIPER

PURPOSE:

- The Multi-Finger Caliper (MFC) tools provide direct, accurate and reliable measurements of
internal tubing and casing diameters. Used in both drilling and production environments.
Measuring fingers move radially along the inner casing or tubing wall, detecting any
diameter change. This produces a high-resolution record of the tubular geometry which can
be viewed and presented as a conventional log, a cross section, or a 3-D color enhanced
image. Auxiliary measurements include an integral wellbore temperature probe, along with
deviation and relative bearing information. A range of instrument diameters with different
finger arrays are available to provide optimized measurements in tubulars ranging from 2-
3/8in. to 16 in. diameter.

ADVANTAGES:

- Available in 24 / 40 / 56 arm options

- Extended finger options available, allowing the tool to log up to 13 %” (Special order
extension fingers are available for casing sizes up to 20”)

- Combinable with Pegasus series tools

- Compatible with Pegasus Star Logging platform.

- Has Built-in Wellbore Temperature and 3-axis accelerometer able to provide crucial
information about the Well Conditions including: Temperature, Deviation and Finger
position

- MIPSPro™ Compatible for analysis and reporting

- Warrior Compatible
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APPLICATIONS:

- Measurements of internal tubing and casing diameters

- Measure the buildup of paraffin, scale, and mineral deposits in the wellbore

- Used in the evaluation of erosion, corrosion, wear, pitting, casing/tubing bends, as well as
any holes or other defects present in the wellbore.

TooL DIAGRAM AND SPECIFICATIONS / INFORMATION:
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MFC24J-C MFC40C-B

15000 P51 (103 Mpa)

GENERAL SPECS

Maximum Pressure

15000 P51 (103 Mpa) 15000 P51 {102 Mpa)

Maximum Temperature 350 °F {175 °C) 350°F (175 °C) 350 F (175°C)
Diameter 1-11/16 in. (43 mm) 2-T/Bin. (73 mm) 3-1/2 in. (90 mm]
Length 59.3 im. (1506 mmi) 77.85 in. (1980 mm) B1.85in.(2079 mmi)

Caliper Measure Point 26.7 in. (678 mm) 2806 in. (713 mm) 2913 in. (740 mm)

Top/Bottom

Conection

GOWell 4 Conductor Slip Ring

_ GOWell 13-pin Connection
Connection

Mumber of arms 24 arms 40 arms S& arms
Extended Finger XF (Same OD) EF kitiBigger OD) EF/EXF kit (Bigger OO
Minimum, Diameter 1.77 in. (45 mm) 314 in. (80 mim)

Maximum, Diameter

7.09 in. (180 mmj

8.26in. (210 mm)

3.94 in. {100 mm)

5TD ) ; . O-5/8 in. (244.5 mm)
A Radial 0,02 im. (0.5 0.02 in. (0.5
CoUracy, ia + im. i) + i { mim) +0.02 in. (0.7 mm)
Minimurm, Diameter 1.77 in. (45 mm) Sin. (127 mim) 7.5 in. (190.4 mmj)
EF Maximum, Diameter Q-5/8 in. (244.5 mm} Q-5/8 in. (244.5 mm} 13-3/8 in. (340 mm)

Accuracy, Radial

+0.032 in. (.81 mim])

0,022 in. (0.81 mm)

+0.032 in. (0BT mm)

Mimi i T
inimum, Lhameter 8.35 in. (212.2 mm)

20 in. (508 mim)
+0.045 in. {1.14 mm)

EXE Maximumn, Dla-rneter N/A
Accuracy, Radial

13°F (-25°C)

Temperature Minimum:Maxi- A 347 “F {175°C)
mums Accuracy +2°C
13" F i-zﬁ = Ci
L . o
Deviation Mininmum 180°
Maxi ht
aximum/Accuracy Lo
Relative Bearing Minimum./Maxi v
= 360°

' A
mui CoUracy 5,07 (Dew=5.07)

Typical Logging Speed
Vertical Resolution &
&00mh

32 ft/min (600 m/h)
0.12 in. (2.05mm}

18-36 Vols
B0 mA (£20 mA) @18V

Working Voltage
Working Current

Transmission Mode CAM Bus

Suite 1550, 555 4" Ave SW, Calgary, AB, T2P 3E7 Phone: 1-780-875-1395 ppotter@titanium-es.com https://titaniumenergyservices.com



Ptitanium

CASED HOLE WIRELINE SERVICES

| &
@1-11/16In @2-7/8In @3-1/2In
= e((M;mm) (@73 mm) (@ 89 mm)
IP
60In 60In 83.7In
(1.52m) (152m) (213 m)
MFC24C) |

Suite 1550, 555 4" Ave SW, Calgary, AB, T2P 3E7 Phone: 1-780-875-1395 ppotter@titanium-es.com https://titaniumenergyservices.com



(Phtanium

CASED HOLE WIRELINE SERVICES

MFC24C-J MFC40C-G
P/N 100511763 P/N 100511762 P/N 100512537
GENERAL SPECS |

Maximum Pressure 15, 000P5] (103MPa)

Maximum Temperature 350°F (175°0Ch

Diarnater 1-11/16 imi {43 mmi) 2-7/8in (73 mim) 3-1/2 in (82 mm)
Length 60 in. [1.52 m) B3.7in. (2.13 m)
Caliper Measure Point 33.9 in. (B61 rmim) 2E.7in. (729.5 mm} 27.7 in. (7043 mmj
Weighit 28.7 Ibs (13 kg} 81.6 lbs (37.0 kgl 1389 lbs (53.0 ko)
Stesl Grade 17-4 55T, TRanium & AHBronze

Mumber of arms 24 arms 40 arms 56 arnms
Minirmuam 1.96 in. (S0 mmj 3,14 in. (B0 mim) 394 i, (10 i)
Mamimum 7.0% inw (180 rmim) 826 in. (210 mim) DAS in. (245 mm)
Finger Force 315-463H 464 - 744N 3-454M
Accuracy 0,02 in. (0.5 mm}

Resolution 0.00F0 in. (0.1 mm)

Sensor Type Linear Displacement Sensor

Range -13°F (25" C) — 350 °F (175°0)

Accuracy +2°C

Resolution 0,05 C

Response Time =2 seC

Sensor Type Platinum Resistor PT1 0

Minirmurm [

Maximum 180"

Accuracy +5.0"

Resolution o.a°

Minirmurm "

Mamimum 3507

Accuracy +5.0° (Dev = 5.07

Resolution 0.0% (Dev = 5.07

Typical Logging Speed 30 ffmin {214 me'miin)

Vertical Resolution @100 samplesft Q12 i (3.05 mm)

Vaoltage 18V ko 36V

Cuwrrent BO mA (5 md)

EXTENDED FINGER OPTION

XF 13.780n (350 mmi}

Maxi Casimg 5i EF 9.7 in. (246

acimum Casing Size in. (246 mm} YOUF 16.in | )
Accuracy XF 0,032 in (087 mm) EXF 0u047 in (104 mim])
Resolution 0.005 in (3213 mimip
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MFC PROCESSED DATA EXAMPLE:

0

VLI

510.11 511.00 512.00 513.00 514.00 515.00 516.00 516.95

_
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