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Petrophysical Logging Tools & Logs （520-Series）                           HD Energy Services

Part Two 520-Series

Computerized Logging Tools
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DLC-IB/IC 100KBits Telemetry Sub  

The function of the DLC is to provide, in conjunction with a telemetry module, a standardized interface between the surface acquisition system and digital downhole tools. Digital data is transmitted both upward and downward at 100 kilobits per second in bursts of data called FRAMES. It places analog waveforms from sonic tools directly onto the logging cable without converting them to digital form first. The DLC also provides measurement of head voltage and cartridge temperature as a status indication.

Tool Specifications
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Max. pressure
rating
          100 or 140 MPa

Max. temperature rating           150 or 175ºC

OD of the tool                   86 mm

Length of the tool
              951.7mm

Shock rating


          50g/100g 11ms   3-axises

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

Working power                    250 VAC/60mA/50~60Hz
Cable driver freq. response         (3db, 15~65KHz

[image: image7.wmf]Max. input amplitude
          (10V (peak)

Cable driver gain          7-46
  0.9 to 1.1

2-32
  0.6 to 0.75

Measurement accuracy 


Head voltage


      (5 %
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FCT-IB/IC Auxiliary Logging Cartridge  
The FCT is a mechanical and electrical tool that measures the pull on cablehead, the mud resistivity and mud temperature. The logs are used for the enhancement of log analysis and logging quality/safety control. It is a digital tool.

[image: image9.wmf]Main Applications

1. Gas entries detection in air drilled well

2. Location of lost circulation zones
3. Determination of geothermal gradients
4. Temperature correction of other logs
5. Measuring tool head tension 
Tool Specifications

Max. pressure rating
     100 or 140 MPa

Max. temperature rating      150 or 175ºC

Max. OD of the tool
     92 mm

[image: image10.wmf]Length of the tool
         2210mm

Shock rating
             50g/100g 11ms

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

Working voltage            250 VAC/50~60Hz

Measurement range


Rm



     0.01~5.0Ω·m


Temp.



 0 ~ +175ºC


Tension



 - 227~3178Kg

Measurement accuracy


Rm




 (10 %

Temp.


     (1%


Tension


     Reading(3%+68Kg

[image: image11.wmf]
[image: image12.wmf]WQC-IB/IC Digital Micro-spherically Focused Tool  

The Digital Micro-spherically Focused Tool ( WQC ) provides shallow micro-resistivity of small volume near the borehole in wells drilled with conductive drill fluid. The tool also provides a caliper measurement. It is usually run with Dual Laterolog tool or Dual Induction Tool through 100-Telemetry Sub ( DLC ).

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 
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Max. pressure rating

      100 or 140 MPa

Max. temperature rating

      150 or 175ºC

Max. hole size

                550 mm 

Max. OD of the tool                102 mm

Length of the tool

          6041 mm

Shock rating



      50g/100g 11ms

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

Working voltage
              250VAC/50 ~60 Hz
Measurement range
Rxo



          0.2 ~ 2000 Ω·m
[image: image14.wmf]Caliper

             150~ 540mm (6 ~ 21 in.)

Measurement accuracy 

Rxo:  0.5~ 200Ω·m

  (5%

     200~ 1000Ω·m
      (10%

    1000
~ 2000Ω·m
      (15%

Caliper




  (6.3 mm((0.25in)

Vertical resolution


      250 mm

Depth of investigation

      100 mm

Max. logging speed
   

      600 m/h
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SCC-IB/IC Digital Dual Laterolog Tool 

The Digital Dual Laterolog Tool (SCC) 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 resistivity formation. The tool can be combined with other 520-Series tools using 100KB-Telemetry Sub (DLC).
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Main Applications of the Logs ( with MicroSFT 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. pressure rating
       100 or 140 MPa

Max. temperature rating

   150 or 175ºC

Max. hole size

             550 mm 

OD of the tool
               92 mm 

Length of the tool
           9480 mm

Shock rating


       50g/100g  11ms

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

Working voltage
           250 VAC/50~60Hz
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
[image: image17.png]MRPS 1 Quartz Pressure (8QP1)
®siA) 3000| Elapsed | MRPS 1 Vert SG | MRPS 1 Vert SG | MRPS 1Quartz | MRPS 1 Quartz
Time | Pressure (BSG1) | Pressure (BSG1) | Pressure (8QP1) | Pressure (8QP1)
MRPS 1 Vert SG Pressure (BSG1) | (ETIM)
wsic) 00| 5y esicy i oSG 8 CSW G gsm 1]
- 36 9339 94538
} 3 9339 945,41
= ] b3 3340 94544 i
3 9339 845,49 >
— 2 8341 94650
S 3 9340 94653
30 3340 94558
E 7980 81009
Retrae pr 7887 oy ——
T 27 7858 799.49 {
- 27 7856 799.48
e 7856 799.49
- 25 7856 799.47 -
: i 2 7856 799.48 :
! 23 7856 799.48 T
T 2 7856 799.48 y
- 2 7887 799.44 L
0 7887 79940
- 128 7887 L 79935
188 7858 79932
. 188 7856 - 79937 -
= 17 6803 6% 47
. 16 6802 = 68350
15 6741 70318
T 14 8099 = 82408
T 13 8307 84579
= 12% 8748 87727
— 11 9531 96162
i 108 9345 —— 84707
= 1 9 9344 947 06
- 9 9344 947,09 &
- 8 9344 947,07
o M 7 935 84710
8 9345 84702
. 5 9345 947 19
4 9345 84720
. 3 9344 94722
+ 2 935 94725
i ’ i 9345 84726 [
9345 94728
1 . ESv Eytn





[image: image18.wmf]R.P.OF T

FCJ

564.2

635

533.4

FCD

2210

SGC-IB/IC Dual Induction Spherically Focused Tool
[image: image19.wmf] 

SSGC-IB/IC Digital Dual Induction Spherically Focused Tool
[image: image20.wmf]The SGC is a digital tool which records three resistivity curves having different depths of investigation and a SP curve. The three resistivity curves 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 drill fluid, for example, fresh water, air and oil-based mud. The tool is combinable and is usually run simultaneously with other 520-Series tools using 100KB-Telemetry Sub (DLC).

Main Applications of the Logs 

1. True formation resistivity and hydrocarbon detection 
2. Invasion profile 
3. Correlation and depth control 
Tool Specifications 
Max. pressure
rating

 100 or 140 MPa

Max. temperature rating

 150 or 175ºC

Max. hole size

           500 mm 

OD of the tool


     92 mm 

Length of the tool
         9000 mm

Shock rating


     50g/100g  11ms

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

Working power             150(250) VAC/ 180 mA/50~60Hz 

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% 






     above 200Ω·m   (10%
           ((1.0 %  at calibration point )

Repeatability


     (3 %

Vertical resolution


 1.5 m

Depth of investigation:

Deep induction           1.7 m

Medium induction       0.8 m

[image: image21.wmf]Sph. focused tool        0.4 m

Max. logging speed           1800m/h

[image: image22.jpg]
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BZC-IB/IC Digital Compensated Neutron Tool

The BZC 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 520-Series tools through DLC. 

[image: image24.jpg]


Main Applications of the Logs
1. Porosity analysis
2. Lithology identification
3. Clay analysis
4. Gas detection
Tool Specifications
Max. pressure rating          100 or 140 MPa

Max. temperature rating       150 or 175ºC
OD of the tool

          86 mm

Length of the tool
          4090 mm

Shock rating

          50g/100g 11ms

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

Working power              250 VAC/50mA/50~60Hz
Measurement range
          1 ~ 85 PU

Measurement accuracy 

0  ~ 10 PU


  (1PU

10 ~ 45 PU


  (10%

> 45 PU



  (10 PU

Repeatability               within the accuracy

Vertical resolution


  600 mm

Depth of investigation

  200 mm

Stability
(in calibrator)       (1 %

[image: image25.wmf]Max logging speed

      600 m/h

YMC-IB/IC Digital Litho-Density Tool  

The Digital Litho-Density Tool ( YMC) uses a sonde-mounted gamma ray source (1.5Ci, Cs137)and two detectors to measure the bulk density and the effective photoelectric effect (Pe) 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 is combined with other 520-Series tools through 100-Telemetry Sub (DLC).
[image: image26.png]


Main Applications of the Logs 

1. Porosity analysis 

2. Lithology determination 

3. Caliper 

Tool Specifications
Pressure rating
         100 or 140 MPa

Temperature rating
     150 or 175ºC
Max. OD of the tool
 115 mm

Length of the tool

 5281mm

Shock rating


 50g/100g 11ms

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

Working power
     250 VAC /50 mA/50~60Hz

Measurement range 


Bulk density
     1.0 ~ 3.0 g/cm3

Pe


     1.0 ~ 14 unit

Measurement accuracy* 


Bulk density       (0.025g/ cm3
  
Pe(1.4<Pe<6.0)
 (6% (1.4<Pe<6.0)

Repeatability*
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Bulk density

 (0.015g/ cm3
Pe



 (0.5 Pe unit

[image: image28.wmf]Vertical resolution

 360 mm

Depth of investigation
 50~240 mm

Max logging speed

 600 m/h

Back force of pad

 (35 Kg

Open time of pad
     ≤2 s

Close time of pad
     ≤60s 

*Regular borehole, thickness of mudcake 

≤12.5 mm, and no barite in borehole.

JSBC-IB/IC BHC Acoustic Logging Tool 

SJSB-IB/IC Digital BHC Acoustic Logging Tool
The JSBC utilizes acoustic transmitters and receivers combination to make measurement of the sound transmission properties of formations surrounding the borehole. The tool is designed two transmitters and four receivers to measure the interval transit time travelling through the adjacent formation. In the cased hole, a 3 ft. spacing can be used to measure CBL, a 5 ft. spacing to measure the VDL for cement bond logs. The digital BHC have been developed and can be combined with other 520-Series tools through DLC. 
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Main Applications of the Logs 

1. Porosity analysis 

2. Gas detection 

3. CBL measurement
4. Lithology identification 

5. Fracture detection 

Tool Specifications 

Pressure rating

       100 or 140 MPa 

Temperature rating 
       150 or 175ºC
OD of the tool


   92 mm

Length of the tool

   8232 mm

Shock rating


   50g/100g 11ms

Vibration rating

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

Working power           150 VAC/150 mA/50~60Hz
Measurement range

    131~855 μs/m


for CBL


    50μV~500mV

Measurement accuracy

(0.5 %

Vertical resolution


600 mm

Max logging speed         1200m/h

[image: image30.png]



JSCC-IB/IC Long Spacing Acoustic Tool (DDBHC) 
And SJSC-IB/IC Digital Long Spacing Acoustic Tool (DDBHC)

The development of JSCC was a serious attempt at making use of the information contained in the sonic waveform beyond the first arrival. With the digital signal processing software that can provide adequate spacing in time of the slowness of the compressional, shear and Stoneley components of the sonic waveforms and their corresponding energy level. The digital SJSC have be developed can be combined with other 520-Series tools through DLC.
[image: image31.jpg]N\ NN
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The long spacing sonic logs are recording the interval transit time of the first compressional arrival of a sound wave travelling in the formation. The measurement is compensated for cave and sound tilt by the depth derived method (DDBHC) rather than the standard BHC method. Depth-derived compensation allows for the use of longer transmitter- receiver spacing than the standard BHC and all long spacing sonic tools used DDBHC technique. Long spacing sonic is useful for obtaining more accurate interval transit time in zones.
Main Applications of the Logs
1. Porosity analysis

2. Permeability indication
3. Fracture detection
4. Fracture height prediction
5. Sand strength analysis
Tool Specifications 

Pressure rating

          100 or 140 MPa

Temperature rating

      150 or 175ºC
OD of the tool



  92 mm

Length of the tool

      9169 mm

Shock rating

          50g/100g 11ms

Vibration rating

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

Working power
          150 VAC/150 mA/50~60Hz
Measurement range


  131~855μs/m

Vertical resolution


  600 mm

Depth of investigation
      100 mm
Max logging speed           1200m/h

[image: image32.jpg]



DGC –IB/IC Natural Gamma Ray Tool

The Natural Gamma Ray Tool(DGC) is used for measure the total Gamma Ray in the formation. It can be combined with other 520-Series non-telemetry tools.
Main Applications of the Logs
1. Formation profile delineation 

2. Clay content determination 
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Well-to-well correlation

4. Depth correlation service 

[image: image34.wmf]Tool Specifications 

Max. pressure
rating                   100 or 140 MPa

Max. temperature rating
                150 or 175ºC
Max. OD of the tool                    86 mm

Length of the tool                      1524 mm

Shock rating                          50g/100g 11 ms

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

Working power
                    150 VAC/ 40 mA/50~60Hz
Measurement range

                0 ~ 2000 API

Measurement repeat                    (7 %
Max. logging speed
                    600 m/h
Max. logging speed for depth correlation   1200 m/h
[image: image1.png]



ZGC-IB/IC Digital GR Tool  

ZGC measures the total gamma ray in the formation. It can be combined with other 520-Series tools through DLC.

Main Applications of the Logs

1. Reservoir delineation

2. Well-to-well correlation
3. Analysis of clay content
4. Depth correlation service
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Tool Specifications 

Max. pressure rating

            100 or 140 MPa

Max. Temperature rating
                150 or 175ºC
OD of the tool

                    86 mm

Length of the tool                      1676 mm

Shock rating                          50g/100g 11ms

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

Working power
                    250 VAC/30 mA/50~60Hz
Measurement range


            0 ~ 2000 API

Measurement accuracy
                (7 % 

Max. logging speed

                600 m/h

Max. logging speed for depth correlation   1200 m/h
[image: image2.png]



GPC-IB/IC Digital Spectro-GR Tool  

 The GPC uses five-window spectroscopy to resolve total gamma ray spectra into the three most common components of naturally occurring radiation―potassium, thorium and uranium. The tool can be combined with other 520-Series tools through DLC.

[image: image36.jpg]


Main Applications of the Logs
1. Definition of clay content

2. Detailed well to well correlation

3. Igneous rock recognition

4. Recognition of radioactive minerals

Tool Specifications

Max. pressure rating 
       80MPa or 100 MPa

Max. temperature rating
  
   125ºC or 150ºC 

OD of the tool


       99 mm

[image: image37.jpg]


Length of the tool

       2819 mm

Shock rating


       50g 11ms

Vibration rating
           5g 10~60 Hz 3-axises

Working voltage

       250VAC/50~60Hz
Measurement range


   0 ~ 500 API

Measurement accuracy

URAN



   (1.5ppm


THOR



   (1.5ppm


POTA



   (0.1%

Stability of high voltage
       (2 V

Vertical resolution


   500 mm

Depth of investigation

   300 mm
Max. logging speed

       400 m/h

[image: image38.wmf]DDQC-IB/IC Digital High Resolution Diplog Tool  

The dip of a formation is represented by two components. The stratigraphic dip is the angle at which the sediment was originally deposited, and the structural dip is the result of subsequent tilting or deformation. DDQC provides measurements for computing the both dips to indicate potential oil and gas reservoirs. The tool has two side-by-side configured electrodes on each pad that provides good likeness curves enabling the computation and analysis of stratigraphic dips. Highly accurate deviation and azimuth are obtained from a triaxial accelerometer and three magnetometers. It also provides two caliper measurements 90 degrees apart. The tool can be combined with GR tool through DLC.
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Main Applications of the Logs

1. Determination of both stratigraphic and structural dips

2. Stratigraphic analysis

3. Fracture identification

4. Borehole geometry 

Tool Specifications

Pressure rating           100 or 140 MPa

Temperature rating        150 or 175ºC
Max. OD of the tool       114 mm

Length of the tool         6796 mm

Shock rating             50g/100g 11ms

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

Working power    250 VAC/140mA/50~60Hz
EMEX                  120 VDCMeasurement range and sensor sensitivity


DEV                0 ~ 90°
AZ                 0 ~ 360°
RB                 0 ~ 360°
Accelerometer            5 V/g

Magnetometer        4.9 V/0.7 oerstes
Resistivity

   0.2 ~ 2000Ω·m
Caliper              150~500 mm

Measurement repeat
DEV.


       (0.2°
AZ.



   (2°
Vertical; resolution

   (4 in

Depth of investigation
   300 mm
Depth of investigation     300 mm
[image: image40.wmf]Max. logging speed       1200m/h

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.

Tool Specifications
Max. pressure rating


   140 Mpa/ 100 MPa

Max. temperature rating              175ºC/150ºC
Max. OD of the tool               98.5 mm 

Length of the tool                    3300 mm

Max. hole size

                  500 mm 

Shock rating




   50g/100g 11ms
Vibration rating                   5g/7.5g 10~60Hz 3-axises
Operation voltage                  127 VAC/0.7~0.9A/60H[image: image41.png]| #mEaven |, B Comad B Dasty
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Measurement range of caliper        6”~21”(152~533mm)

Time to open the pad

        ≤2 s

Time to close the pad


    ≤60s

Pad force against the wall            ≥35 Kg

CDC-IB/IC Wireline Repeat Tester  

CDC provides accurate in-situ pressure measurements and takes two fluid samples per trip in an openhole to provide answers to drilling, production, reservoir engineering and geological questions. Operated by an electrically driven hydraulic system, the RWT tool can be set and retracted as often as necessary to measure pressure in all zones of interest during one trip. Pretest pressure can be observed by the engineering to determine if the packer has sealed properly and if the fluid flow is adequate to obtain a diagnostic sample. If either condition is questionable, the tool can be retracted and moved to a more suitable test depth. At the surface, formation pressures are recorded on film and displayed in both digital and analog form.
Main Applications
1. [image: image42.wmf]Formation pressures
2. Pressure gradients
3. Fluid contacts

4. Permeability estimates

5. Water-cut estimates

6. Fluid samples

Tool Specifications
Max. pressure
 rating
         100 or 138 MPa

Max. Temperature rating         150 or 175ºC
Hole size



         6″~ 14.75″
OD



             142 mm

Length of the tool
             18070 mm

Shock rating


         50g/100g 11ms
Vibration rating

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

Catridge Power                 150 VAC/300mA

Motor voltage


         400VAC/1.2 A

Power Supply                  115 VAC/15A

Volume of sample


     10 ~ 20L

Max. testing pressure

     ≤120MPa

Measurement accuracy            0.13 % (full scale)

Resolution

             6.9~10Pa(1PSI)
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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 JSBC/SJSB to log to locate the depth of Casing callers.

Operation Mode

Detector: 4 coils, dual magnets and constant current

Combination: CCL/ZGC/JSBC

           CCL/DGC/SJSB
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