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ɸʣʛʦʨʠʪʤ ʠʥʚʝʨʩʠʠ ʜʣʷ ʦʙʨʘʙʦʪʢʠ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʠʟʤʝʨʝʥʠʡ ʚʦ ʚʨʝʤʷ 

ʙʫʨʝʥʠʷ 

ʉʚʠʨʠʜʦʚ ʄ.ɺ., NTC Baker Hughes 
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ʅʘʧʨʘʚʣʝʥʥʦʝ ʙʫʨʝʥʠʝ 
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ʅʘʧʨʘʚʣʝʥʥʦʝ ʙʫʨʝʥʠʝ ʧʦ ZZ ʩʠʛʥʘʣʘʤ 
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ʋʧʨʘʚʣʷʪʴ ʙʫʨʝʥʠʝʤ ʧʦ ʪʨʘʜʠʮʠʦʥʥʳʤ ZZ ʩʠʛʥʘʣʘʤ ʥʝʚʦʟʤʦʞʥʦ 

ʈʝʟʝʨʚʫʘʨ 

ʈʝʟʝʨʚʫʘʨ 
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ʇʨʠʙʦʨ AziTrak 
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ʊʨʘʥʩʬʦʨʤʘʮʠʠ ZZ (8 ʩʠʛʥʘʣʦʚ): 

ɼʣʠʥʥʳʡ ʟʦʥʜ: 0.5Ö(ST1R2-ST1R1+ ST4R1-ST4R2) 

 

ʂʦʨʦʪʢʠʡ ʟʦʥʜ: 0.5Ö(ST2R2-ST2R1+ ST3R1-ST3R2) 

ʊʨʘʥʩʬʦʨʤʘʮʠʠ ZX (8 ʩʠʛʥʘʣʦʚ): 

CompZX: 0.5Ö(ST1R2-MÖST1R1- ST4R1+MÖST4R2) 

 

AntiCompZX: 0.5Ö(ST2R2-MÖST2R1+ ST3R1-MÖST3R2) 

T1 T2 T3 T4 R1 R2 R3 R4 Z 

ʏʘʩʪʦʪʳ: 400 kHz ʠ 2 MHz 

ʉʦʧʨʦʪʠʚʣʝʥʠʝ ʩʨʝʜʳ 

ʇʦʣʦʞʝʥʠʝ ʛʨʘʥʠʮ ʠ ʫʛʣʳ 

 

ɸʥʠʟʦʪʨʦʧʠʷ ʠ ʫʛʣʳ 

S={Amp(H), Ph(H)} 

S={Re(H), Im(H)} 
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ʅʘʧʨʘʚʣʝʥʥʦʝ ʙʫʨʝʥʠʝ ʧʦ ZZ ʠ ZX ʩʠʛʥʘʣʘʤ 
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ʊʨʝʙʦʚʘʥʠʷ ʢ ʘʣʛʦʨʠʪʤʫ 

Åɹʳʩʪʨʦʜʝʡʩʪʚʠʝ (ʨʘʙʦʪʘ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ) 

Åʅʘʜʝʞʥʳʝ ʨʝʟʫʣʴʪʘʪʳ 

Åʇʨʦʠʟʚʦʣʴʥʘʷ ʢʦʤʙʠʥʘʮʠʷ ʩʠʛʥʘʣʦʚ 

Åʄʥʦʛʦʧʘʨʘʤʝʪʨʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʩʨʝʜʳ 

Åʇʦʪʦʯʝʯʥʘʷ/ʧʦʠʥʪʝʨʚʘʣʴʥʘʷ ʦʙʨʘʙʦʪʢʘ 
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ʄʦʜʝʣʴ ʠ ʩʭʝʤʘ ʠʥʚʝʨʩʠʠ 

ʀʥʚʝʨʩʠʷ ɺʭʦʜʥʳʝ ʜʘʥʥʳʝ 

ʠʥʚʝʨʩʠʠ 

ʇʨʝʧʨʦʮʝʩʩʠʥʛ 

ʜʘʥʥʳʭ 

ʉʠʥʪʝʪʠʯʝʩʢʠʝ 

ʠʟʤʝʨʝʥʠʷ 

ʉʠʥʪʝʪʠʯʝʩʢʠʝ 

ʠʟʤʝʨʝʥʠʷ, ʣʦʛʠ 

ʇʦʣʝʚʳʝ 

ʠʟʤʝʨʝʥʠʷ, ʣʦʛʠ 
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Åʆʪʙʨʘʢʦʚʢʘ ʟʘʚʝʜʦʤʦ ʥʝʚʝʨʥʳʭ ʠʟʤʝʨʝʥʠʡ 

Åʆʪʙʨʘʢʦʚʢʘ ʚʳʙʨʦʩʦʚ 

Åʆʙʨʘʙʦʪʢʘ ʩʠʛʥʘʣʦʚ 

Åʉʙʦʨʢʘ ʪʨʝʙʫʝʤʳʭ ʪʨʘʥʩʬʦʨʤʘʮʠʡ 

Åʆʮʝʥʢʘ ʫʨʦʚʥʷ ʰʫʤʘ 

Åʇʦʜʛʦʪʦʚʢʘ ʚʭʦʜʥʳʭ ʜʘʥʥʳʭ ʜʣʷ ʠʥʚʝʨʩʠʠ 
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ʄʦʜʝʣʴ ʰʫʤʘ 

ʉʠʛʥʘʣ S: 

Åʉʣʫʯʘʡʥʘʷ ʦʰʠʙʢʘ:  

Åʉʠʩʪʝʤʘʪʠʯʝʩʢʘʷ ʦʰʠʙʢʘ: 

9 

absrel SM eeee sss +Ö== ,0

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʦʰʠʙʦʢ: 

Åʈʘʚʥʦʤʝʨʥʦʝ  

Åʅʦʨʤʘʣʴʥʦʝ 

abs

E

rel

EEE SM sss +Ö== ,0
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Å                                                                        - ʥʝʚʷʟʢʘ 

  - ʢʦʚʘʨʠʘʮʠʦʥʥʘʷ ʤʘʪʨʠʮʘ ʩʠʛʥʘʣʦʚ 

Å                               - ʩʪʘʙʠʣʠʟʘʪʦʨ 

 - ʢʦʚʘʨʠʘʮʠʦʥʥʘʷ ʤʘʪʨʠʮʘ ʧʘʨʘʤʝʪʨʦʚ 
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Å ɺʳʩʦʢʘʷ ʩʢʦʨʦʩʪʴ 

ʩʭʦʜʠʤʦʩʪʠ ʢ ʤʠʥʠʤʫʤʫ 

ʬʫʥʢʮʠʦʥʘʣʘ 

 

Å ʄʝʪʦʜ ʢʦʨʨʝʢʪʝʥ ʚ ʩʣʫʯʘʝ 

ʚʳʨʦʞʜʝʥʥʦʛʦ ʗʢʦʙʠʘʥʘ 

 

Å ʅʝ ʜʝʣʘʝʪ ʜʣʠʥʥʳʭ ʰʘʛʦʚ 

ʜʘʞʝ ʜʣʷ ʩʫʱʝʩʪʚʝʥʥʦ 
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ʂʨʠʪʝʨʠʠ ʚʳʙʦʨʘ ʧʘʨʘʤʝʪʨʘ ʨʝʛʫʣʷʨʠʟʘʮʠʠ 

1. ʂʚʘʟʠʦʧʪʠʤʘʣʴʥʳʡ ʤʝʪʦʜ 

2. ʄʝʪʦʜ ʨʘʩʩʦʛʣʘʩʦʚʘʥʠʷ 
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ʉʭʝʤʘ ʩʢʘʥʠʨʦʚʘʥʠʷ ʦʙʣʘʩʪʠ 

- ɸʧʨʠʦʨʥʘʷ ʤʦʜʝʣʴ 

- ʊʦʯʢʠ ʚʙʨʘʩʳʚʘʥʠʷ 

- ʊʦʯʢʠ ʦʧʪʠʤʠʟʘʮʠʦʥʥʳʭ 

 ʪʨʘʝʢʪʦʨʠʡ 

ʇʦʠʩʢ ʛʣʦʙʘʣʴʥʦʛʦ ʤʠʥʠʤʫʤʘ 
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ʉʠʥʪʝʪʠʯʝʩʢʠʡ ʧʨʠʤʝʨ 

15 

ʅʝʬʪʝʥʘʩʳʱʝʥʥʳʡ 

ʧʝʩʯʘʥʠʢ 
ʈʝʟʝʨʚʫʘʨ 

ɸʥʠʟʦʪʨʦʧʥʳʡ 

ʛʣʠʥʠʩʪʳʡ ʩʣʘʥʝʮ 

ɺʦʜʦʥʘʩʳʱʝʥʥʳʡ 

ʧʝʩʯʘʥʠʢ 

3ʤ 

Rh = 0.5 ʆʤÖʤ, Rv = 2 ʆʤÖʤ 

Rh = 50 ʆʤÖʤ 

Rh = 2 ʆʤÖʤ 
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ʁʪʫʡʦʦʙʸ 

ʥʧʝʞʤʵ 

ɹʨʩʡʧʩʦʙʸ 

ʥʧʝʞʤʵ 

ʉʞʠʬʤʵʫʙʫ (ʚʞʠ 

AntiComp ZX) 

ʉʞʠʬʤʵʫʙʫ (ʛʪʞ 

ʪʡʜʦʙʤʴ) 

Rh
1, ʆʤÖʤ 0.5 2 0.53 0.52 

Rv
1, ʆʤÖʤ 2 16 4.35 2.04 

Dip, ̄ 85 65 66.29 84.84 

Fit 0.74 0.55 
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ʁʪʫʡʦʦʙʸ 

ʥʧʝʞʤʵ 

ɹʨʩʡʧʩʦʙʸ 

ʥʧʝʞʤʵ 

ʉʞʠʬʤʵʫʙʫ (ʚʞʠ 

Comp ZX) 

ʉʞʠʬʤʵʫʙʫ (ʛʪʞ 

ʪʡʜʦʙʤʴ) 

Rh
1, ʆʤÖʤ 0.5 0.5 0.5 0.5 

Rv
1, ʆʤÖʤ 2 2.0 1.95 1.97 

Rh
2, ʆʤÖʤ 50 3.6 32.4 35.63 

Z1, ʤ 0.25 0.5 0.24 0.25 

Dip, ̄ 85 85 85.17 85.11 

Fit 1.31 1.0 

ʁʪʫʡʦʦʙʸ 

ʥʧʝʞʤʵ 

ɹʨʩʡʧʩʦʙʸ 

ʥʧʝʞʤʵ 

ʉʞʠʬʤʵʫʙʫ (ʚʞʠ 

Comp ZX) 

ʉʞʠʬʤʵʫʙʫ (ʛʪʞ 

ʪʡʜʦʙʤʴ) 

Rh
1, ʆʤÖʤ 0.5 0.52 0.5 0.5 

Rv
1, ʆʤÖʤ 2 2.04 1.98 2 

Rh
2, ʆʤÖʤ 50 1 0.99 3.64 

Z1, ʤ 0.95 0.5 0.66 0.92 

Dip, Á 85 84.8 85.11 85 

Fit 1.18 0.87 
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ʁʪʫʡʦʦʙʸ 

ʥʧʝʞʤʵ 

ɹʨʩʡʧʩʦʙʸ 

ʥʧʝʞʤʵ 

ʉʞʠʬʤʵʫʙʫ 

(ʛʪʞ ʪʡʜʦʙʤʴ) 

Rh
1, ʆʤÖʤ 0.5 0.5 0.5 

Rv
1, ʆʤÖʤ 2 2 2 

Rh
2, ʆʤÖʤ 50 35 50 

Rh
3, ʆʤÖʤ 2 1 1.45 

Z1, ʤ -1.57 -1 -1.44 

Z2, ʤ 1.43 1 1.35 

Dip, ̄ 86.84 85 87.65 

Fit 1.1 
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ʁʪʫʡʦʦʙʸ 

ʥʧʝʞʤʵ 

ɹʨʩʡʧʩʦʙʸ 

ʥʧʝʞʤʵ 

ʉʞʠʬʤʵʫʙʫ 

(ʛʪʞ ʪʡʜʦʙʤʴ) 

Rh
1, ʆʤÖʤ 0.5 0.5 0.5 

Rv
1, ʆʤÖʤ 2 2 2 

Rh
2, ʆʤÖʤ 50 50 50.6 

Rh
3, ʆʤÖʤ 2 1.5 1.9 

Z1, ʤ -2.62 -0.9 -2.27 

Z2, ʤ 0.38 0.6 0.39 

Dip, ̄ 90 88 90 

Fit 1.02 


