4538 % 46 4 M & ¥ 4l Vol. 38 No. 6
2017 46 H Chinese Journal of Scientific Instrument Jun. 2017

£F CPW Mk PR Ak B M A kR 5

o B AR LV BES, AR, H R
(L KITE R TR B2 RN 434003 ;2. PHRG G IR ERBL: SHR B R 610500,
3. o A T L A B T A SR BN A T P 710077)

M OE O TR ST RALCR A il FEEOR R 22 R T AR B B AV R 95 ¥ o BOW R K PIAREEK 310
TELARGIN A 1 5 Ry 9 00K, M BORAG IRARE B K S T B ARk Be— A 3 ORI B2, 1L — SOR BRI (R A2
AE/IN A S AT A 22 S AR AR T A D R 51, B K1 R BE S il AR T LK A 10 22 545 8, 3 e il o
S Il r BEAR o g, B R T T ety A S AR ) K PR R K SR AGIN T 3 o S e A A e A 1 T e i £ e Ik
SIS RO REZ RS R R R MR 2 () ) S 28 SR TR ROBUET S JEATERES A, 15/ NEUAL A% S 14 TR A B e 1 46200 4 3l
A . BUEBIRSC AT R R, (5 S 7efe s EARR S5 R R ] A T R P 5 R, AL A E R K 5 0% ~ 100% 42
FEIEEINBA/NT 3% M0 BER 205N T AR AL S I5 OGE B TIRIR R SR g 177K 5 (1 B iy

KA : SR R s MK PIAH s 1K 55 AR s s FL i i

FES XS : THT62 NXEARIRES: A ERREFRSENRT: 460.40

Water holdup measurement of oil-water two-phase flow based on CPW
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Abstract:In order to improve the efficiency of crude oil production, the water injection production and horizontal well production are
widely used in the oil fields. This brings higher requirements for online water holdup measurement of oil-water two-phase in downhole.
There are two main challenges: the one is to guarantee the high detection accuracy of sensor under the condition of high water holdup and
low water holdup, and the other is the small structure of single sensor to arrange multiple sensors conveniently to form detection array on
the cross section of the oil well, so as to improve the spatial resolution of the measurement by providing the distribution information about
water hold up on the cross-section of horizontal wells or highly deviated wells. Hence, this work presents the water holdup detection
method of oil-water two-phase flow based on coplanar microstrip transmission line. Conformal transformation method is utilized to analyze
the relationship between the structure parameters and material parameters of coplanar microstrip transmission line sensor and
electromagnetic wave propagation characteristics. The double-sided and S-shaped wiring sheet structure is used not only to miniaturize
the sensor but also improve the dynamic range of detection Numerical simulation and experimental results show that the phase shifts of the
detected signal are approximately linear with the water holdup of the measured fluid. The resolution is less than 3% in the whole range
of water holdup from 0% to 100% . This method overcomes the disadvantages of capacitance method and conductance method, and is
suitable for low water holdup and high water holdup, respectively.
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Fig.7 Comparison of numerical simulation and

experimental results of CPW detector
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CPW methods for detecting water holdup
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