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Part Three 521-Series

Computerized Logging Tools
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MBY-IB/IC Pulse Code Modulator Sub  
  The function of the MBY is to provide, in conjunction with a surface module, a standardized interface between the surface acquisition system and downhole analog tools (521-Series).
Tool Specifications

Max. temperature rating       150 or 175ºC

Max. pressure rating
     100 or 140 MPa

Working voltage            180 VAC(10% 50 Hz 

45(10mA

OD of the tool  
           88 mm

Length of the tool            1670 mm

Shock rating 

         50g/100g 11ms 3-axises

Vibration rating            5g/7.5g 10~60 Hz 3-axises

Rate of communication       8Kbits/s

Input voltage of analog      -20mV~ +4.83 V

Freq. of input pulses         0~20 K Hz
Measurement range         Analog channel:  -20mV~+4.83 V
                         Pulse channel:       0~20KHz

Temperature shift          ≤2bit at 150ºC
Transmission in cable: The amplitude of PCM pulses is not                       less than 1V through 6000M cable of 7-comdeuctor.
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WDC-IB/IC Temperature and Mud Resistivity Tool 

    The WDC provides continuous records of downhole temperature, in liquid or air filled borehole, that is used to detect gas entries and lost-circulation zones, and of mud resistivity that is useful for log analysis.

[image: image6.wmf] 

Main Applications

1. Gas entries detection in air drilled well
2. Location of lost circulation zones

3. Determination of geothermal gradients
4. [image: image7.png]


Temperature correction of other logs
Tool Specifications
Max. temperature rating            150 or 175ºC

Max. pressure rating
          100 or 140 M Pa

OD of the tool
                  92 mm

Length of the tool                  1850mm

Vibration
rating
              50g/100g 11ms 3-axises

Shock rating
                  5g/7.5g 10~60 Hz 3-axises

Working voltage                    180 VAC/40 m A

Measurement range


Rm





  0.01~5.0Ω·m


Temp.




  0~150ºC or 0~175ºC

Measurement accuracy


Rm





  (10 %


Temp.




  (1 %

Temp. Measurement resolution
  0.1ºC
Output                        Direct current signal:0~4.5V
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WQJ-IB/IC Microspherically Focused Tool  
The Microspherically Focused Tool (WQJ) provides shallow microresistivity of small volume near the borehole in wells drilled with conductive drillfluid. The tool also provides a caliper measurement. It is usually run with Dual Latrolog tool or Dual Induction Tool through PCM.

Main Applications of the Logs

1. Resistivity of flushed zone
2. Location of porous and permeable zones
3. Movable hydrocarbon indication

4. Caliper
Tool Specifications
Max. temperature rating

        150 or 175ºC

[image: image9.wmf]Max. pressure rating
            100 or 140 M Pa

Length of the tool

            5208 mm

OD of the tool

                102 mm

Shock rating

                50g 11ms

Vibration rating                    5g 10 ~ 60 Hz 3-axises

Working voltage
                180 VAC/125 m A

Measurement range
Rxo


                0.2~2000Ω·m

Caliper
                    152 ~ 533.4 mm (6 ~ 21 in. )

Measurement accuracy
Rxo: 0.5~
200Ω·m

        (5%

[image: image10.wmf]    200~1000Ω·m
            (10%

    1000
~2000Ω·m

    (15%

caliper




    (6.3 mm

Vertical resolution

            250 mm

Depth of investigation

        100mm 

[image: image11.wmf]
SCX-IB/IC Dual Laterolog Tool  

   The Dual Laterolog Tool (SCX) provides both deep and medium resistivity measurements and is generally combined with the MSFL tool, measuring the shallow microresistivity and caliper, and gamma-ray logging tools. The three resistivity measurements provide invasion profile and determine accurate true formation resistivity in wells drilled with low resistivity drill fluid against high formation resistivity. The tool can be combined with other 521-Series tools through PCM.
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Main Applications of the Logs ( with MSFL log)
1. True resistivity and flushed zone resistivity

2. Invasion profile

3. Correlation

4. Hydrocarbon detection

5. Depth control

6. Indication of movable hydrocarbon

Tool Specifications
Max. temperature rating

 150 or 175ºC

Max. pressure rating
     100 or 140 M Pa

Length of the tool           9480 mm

OD of the tool

         92 mm (3 5/8 in.)

Shock rating


     50g/100g 11ms

Vibration rating             5g/7.5g 10~60 Hz 3-axises

Working voltage
         180 VAC/150 m A

Measurement range

     0.2 ~ 40000Ω·m


Measurement accuracy(in undisturbed formation)
0.2~1Ω·m
        (20%

1~ 2000Ω·m
        (5%

2000~ 5000Ω·m     (10%

5000~40000Ω·m     (20%

Vertical resolution

      600mm

Depth of investigation    

    Medium laterolog       800mm

Deep laterolog         2700mm
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[image: image14.wmf]GQJ-IB/IC Dual Induction Spherically Focused Tool 

   The GQJ records three resistivity curves having different depths of investigation and a SP curve. The three resistivity logs can be converted to the resistivity of flushed zone, the invasion diameter and the true resistivity (Rt). The tool is well-logged in wells drilled with medium and high resistivity drillfluid, for example, fresh water, air and oil-based mud. The tool is combinable and is usually run simultaneously with other PCM transmission tools.

Main Applications of the Logs  

1. True formation resistivity and hydrocarbon detection
2. Invasion profile

3. Depth control and correlation

Tool Specifications
Max. temperature rating

    150 or 175ºC

Max. pressure rating
        100 or 140 M Pa

OD of the tool                 92 mm (3 5/8 in.)

Length of the tool
            9017 mm

Shock rating


        50g/100g 11 ms

Vibration rating                5g/7.5g 10-50 Hz 3-axises

Cable head voltage             180 VAC/180 m A

[image: image15.wmf]Measurement range
Deep induction

        0.2 ~ 2000Ω·m

Medium induction
            0.2 ~ 2000Ω·m

Spherical Focused              0.2 ~ 2000Ω·m

SP




        - 80 ~ 20 mV

Measurement accuracy
0.2 ~ 200Ω·m                 (7%

above200Ω·m                 (10%

((1%at calibration point)

Repeatability                  (5%
Vertical resoliution             1.5m

Depth of investigation 
Deep induction                1.7m

Medium induction              0.8m

Sph.focused tool               0.4m
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Rating of logging velocity       1800m/h

BCZ-IB/IC Compensated Neutron Tool  

   The BCZ contains a radioactive source that bombards the formation with fast neutrons that are slowed down and then captured primarily by hydrogen atoms in the formation. The slowed neutrons been deflected back to the tool are counted by detectors. Since the tool responds primarily to the hydrogen content of the formation, the measurement is scaled in porosity units. Both epithermal and thermal neutrons can be measured depending on the detector design. The tool uses two thermal detectors for a borehole compensated thermal neutron measurement. The tool can be combined with other 521-Series tools through PCM.
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Main Applications of the Logs
1. Porosity analysis
2. Lithology identification
3. Clay analysis
4. Gas detection

Tool Specifications
Max. temperature rating
       150 or 175ºC

Max. pressure rating            100 or 140 M Pa

OD of the tool


       88 mm

Length of the tool

       2900 mm

Shock rating


       50g/100g 11ms

Vibration rating
           5g/7.5g 10~60Hz 3-axises

Cable head voltage
             180 VAC/50 m A

Vertical resolution


   600 mm

Depth of investigation

   200 mm

Stability
(in calibrator)        (1%

Measurement range

       1 ~ 85 PU

Measurement accuracy

0 ~ 10 PU
       (1 PU


        10 ~ 45 PU
   (10%


        > 45 PU
   
   (10 PU

Repeatability

           within the accuracy

Max logging speed   

   590 m/h
[image: image18.jpg]


Recording point:             1118mm from bottom (without bottom nose)

Neutron Source:              Am—Be.16 Curie

BMC-IB/IC Compensated Density Tool 

   The Compensated Density Tool ( BMC ) uses a sonde-mounted gamma ray source (1.5Ci,Cs137) and two detectors to measure the bulk density of the formation. A caliper is also recorded. The tool uses two detectors to compensate the measurement result for the effects of mudcake and hole rugosity. This tool can be combined with other 521-Series tools through PCM.

Main Applications of the Logs
1. Porosity analysis
2. [image: image19.png]


Lithology determination 
3. Caliper
4. Abnormal pressure identification 

Tool Specifications
Max. temperature rating

  150 or 175ºC

Max. pressure rating

 100 or 140 MPa

Max. OD of the tool
     115 mm

Length of the tool

     4259mm

Shock rating



 50g/100g 11 ms

Vibration rating
         5g/7.5g 10 ~ 60 Hz 3-axises

Working voltage              180 VAC /50 mA

Measurement range*

 1.8~3.0 g/cm3
Measurement accuracy*
     (0.025g/ cm3
Repeatability

         (0.025 g/ cm3
Temperature Shift           (0.025 g/cm3
Output mode               pulse

Amplitude of pulses         12V(1V

Width of pulses             30μs(5μs
[image: image20.wmf]Transmission Capability      Amplitude≥3V ,Width about 100μs

                          through  5000~6000m cable

Back force of pad

     ≥35 Kg
Open time of pad


 ≤2 s

Close time of pad


 ≤60 s

* Regular borehole, thickness of mudcake   ≤12.5mm, 

and no barite in borehole.
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ZSC-IB/IC Borehole Compensated Acoustic Tool
[image: image22.wmf]    The ZSC utilizes a transmitter and receiver combination to make measurement of the sound transmission properties of formations surrounding the borehole. The tool is designed with two transmitters and two receivers to measure the interval transit time travelling through the adjacent formation. In the cased hole, the tool can be used to measure CBL for cement bond logs.
Main Applications of the Logs
1. Porosity analysis
2. Gas detection
3. CBL measurement CBL

4. Lithology identification
5. Fracture detection
Tool Specifications
Max. temperature rating    150 or 175ºC

Max. pressure rating 
   100 or 140 M Pa

Max. hole size
           550 mm

Length of the tool
       5500 mm

OD of the tool

       89 mm

Shock rating


   50g/100g 11ms

Vibration rating
         5g/7.5g 10~60Hz 3-axises

Working voltage
       180 VAC/60 m A

Measurement range

    131~650μs/m

Measurement accuracy
       131μs /m ≤ ∆T ≤200μs(m,  (2μs/m
       200μs /m ≤ ∆T ≤650μs/m,  (1.5%

Vertical resolution

   600 mm

Depth of investigation
   100 mm

Bore hole               120~246mm

Max logging speed        1800m/h
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ZGM-IB/IC Natural Gamma Ray Tool 

   The Natural Gamma Ray Tool is not a digital tool. It can be combined with other tools directly or through PCM.
Main Applications of the Logs

1. Formation profile delineation

2. [image: image24.png]


Clay content determination

3. Well-to-well correlation

Tool Specifications
Max. temperature rating
    150 or 175ºC

Max. pressure rating
    100 or 140 M Pa

Max hole size             600mm

Max. OD of the tool
    89 mm

Length of the tool
        1524 mm

Shock rating


    50g/100g 11 ms

Vibration rating
        5g/7.5g 10~60Hz 3-axises

Working voltage 
        180 VAC/ 40 m A

Measurement range
   
    0 ~ 2000 API

Measurement accuracy
    (6 %

Max. logging speed

    600 m/h

Crystal                  Ø40×200mm

repeatability              (5 %
Stability                 (3 %(Strength80API,Time constant4s)
[image: image25.wmf]
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LXZ-IB/IC Borehole Geometry Tool 
The LXZ is a four-arm device that provides simultaneously recording of two independent, perpendicular calipers, the parameters of borehole orientation (hole azimuth and deviation).
Main Applications
1. Borehole geometry

2. Borehole and cement volume

3. Directional information
4. location of permeable zones
Tool Specifications
[image: image27.wmf]Max. temperature rating          150 or 175ºC

Max. pressure rating        
100 or 140 MPa

Max hole size                 550mm

Max. OD of the tool
        110 mm

Length of the tool

        3995 mm

Shock rating



    50g/100g 11ms

Vibration rating


    5g/7.5g 10~60 Hz 3-axise

Cable head voltage             180 VAC/60 mA
Pad-mounted power            110VDC 1A

Measurement range
Dev.




        0~90º
AZ




        0~360º
· Dev.≥5º:     ±0.2º
· 1º<Dev.<5º:  ±0.5º
· Dev. ≤1º:    AZ unstable 

Rb                         0~360º, ±2º
Caliper                     XֻY Measurement range
                           152mm~508mm±5% 

[image: image28.wmf]
CCL-IB/IC Casing Collar Locator 

CCL consists of a set of coils, which are wound on soft iron, and two permanent magnets. It can be combined with ZSC to log to locate the depth of Casing callers.

Operation Mode

Detector: 4 coils, dual magnets and constant current

Combination: CCL/ZGM/ZSC
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YTQ-IB/IC Hydraulic Pad-mounted Device 
The YTQ is a hydraulic sidewall contact device that is used for Micro-spherically Focused Tool (MSFT), Litho-Density Tool (LDT) and Compensated Density Tool (CDT). The hydraulic device forces the pad or the detector to the sidewall during logging. It also provides a caliper for the correction of these pad-type logs.

[image: image30.wmf]Tool Specifications
Max. temperature rating   
    175ºC/150ºC

Max. pressure rating            140 MPa/100 MPa

Length of the tool       
    3300 mm

Max. OD of the tool

    98.5 mm 

Shock rating                  50g/100g 11ms

Vibration rating                5g/7.5g 10~60Hz 3-axises

Operation voltage              127 VAC/0.7~0.9A/60.HZ

Measurement range of caliper
     6”~21”(152~533mm)
Measurement accuracy: 

Caliper error is scaled with two-point method: <±0.25in

Time to open the pad

     

 ≤2 s

Time to close the pad


 

 ≤60s

Pad force against the wall         

 ≥35 Kg

[image: image31.wmf]
XBZC-IB Slim Compensated Neutron Logging Tool
XBCZ-IB Slim Compensated Neutron Logging Tool is a radioactive logging tool that consists  of  two thermal neutron detectors with different spaces. Combined with the surface log acquisition system, it can measure formation porosity both in open hole and cased hole. Its diameter is 73 mm. Its measurement principal and circuit principle are the same as the BCZ-IB Compensated Neutron Logging Tool.

This tool has different He-3 detector, circuit configuration and calculation formula with BCZ-IB.

Main Applications of the Logs

· [image: image32.wmf] 

Porosity analysis
· Lithology identification
· Clay analysis
· Gas detection
Tool Specifications

Length   



2650mm

Weight  

            45Kg

O.D.



        73mm

Recording Point

    950mm from bottom

Power Supply



180Vac

Temperature Rating


-25ºC~150ºC

Pressure Rating

    80MPa

Length of Cable


≤7000m

Logging Speed


590m/h

Neutron Source


Am-Be 16 Curie

Combination Capability

With GR, Compensated Density Tool

Measurement Range

0~85 PU

Accuracy of Measurement
0~10PU

±1PU




            10~45PU
    ±10%

> 45PU

±10PU

Vertical Resolution

   600mm

Depth of Measurement 
   200mm

Stability

           ≤1.5PU (with second class calibrator)
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