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Piston-type oil-gas-water multiphase flowmeter with constant volume tube
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Abstract: In order to verify the measurement accuracy and applicability of the piston-type oil-gas-water multiphase flowmeter with con-
stant volume tube, test trials were carried out on XJ24-3 platform and EP24-2 platform. Due to the limitation of field test conditions,
multiphase flowmeters were connected in series to the test manifold. The test results of 8 single wells show that the error of liquid vol-
ume and water content measured by the multi-phase flowmeter was less than £5% when compared with the results of traditional separa-
tor measurement and manual sampling measurement. Compared with the existing traditional measurement equipment on the platform,
the multi-phase flowmeter can quickly switch the metering of wellhead in single well, and the test results were in good agreement. The
multi-phase flowmeter was environmentally friendly, accurate and fast in measurement, and can simplify the process flow on site. It has
the values of popularization and application.

Keywords: constant volume tube; piston; oil-gas-water multiphase flowmeter; phase holdup; volume flow; single well metering; pro-

duced fluids of oil well

T FE B 2Re 94 B T A L 7R ) 22 AH R
R [R)RE T R 22 AR B B 2 2 M
NI 22 A8 P, 25 20 AR L ek 7 S U A 0 3K
BEHTHA ok T AR 22 IRME . R 1) 2 A 98 - 15 31X ol
A PN s 7 R B B, WO R, AR N
AATERE TR IR AF T, G0 B B 28 55 A %
Ao DXL AE Rl b b T EA — & AL Y

2018-08-30 Y#5,2019-05-20 1&[H],2019-06-18 $£5,2019-08-20 MLEhRE T

ZA BT AR P 5 B9 8 B T AR R X
TEBLBT B, MR- 3 9 T AR 2 2008 5 370 2
FREAT R IR i AN g A, 28t = A0
[ o IS ST I W <R < i b S i D L= N
REE M EARRAATER A M. G TAE S H
SR AT BN BT H A A5 R U B R AR AL
/NP EE RG], S5 A1, IR0 B 4 A B o5 1A

WWWw.ygjcs.com



46 W 2.4 ] #%

2019 4 8 A

LA, [ IR ph T DA 30 5 9 0 A A7 A, B
RHRAE B A i T AT B e, X IER Tt
AR

VLA, 8 T & K R BT AR IR A
25 P U 52 % B 0 S P 2 A O A 4T 7T S 0
RS TR KSR A
FUAMHT T 45 it s 8 B RO, 38 10 RE A 7 7
BB A VIR, A 1 3 Ak e 7 A AR e
B AR 2S5 T IR VR A £ R
TR bR A St T Rt L B TR 22T
S R B 22 R B A AT T A a1
Richard T. 45 % 22 fft 22 A g fet 3+ 795 b 137 P 4 P
T HCB A T B4 B AR . Tomren A. L. 45 fi i 41 4h
(IR) B S (CG) 43 M i, X 2 AN 5L RE AR
AT T B S BT, IR T RES A L RS S
B OPA EZA H A BR SR R E SR T
FEMIET . FTH RGN 4B BT AT B, 4
Y I P P X B 3 T R e M R, SR T s B
FE BRI A A

] PR &b — 26 T R AR A B 2 10 B A R Ak
(¥ Z2 ARG o 3 P T Il b T 06 V07 B (i 2
FER S8 T A LA v ST R A
DU I SEAT TR, P R ik
AR TSR (2 PO (B XA T £
(I I R S AR Y K AR S g
SEA] Vx ZAH 3 T Phase Tester 3t T 4 1
I, BRAS B I8 R 1 o S 48 7 S K 3y e
y ST AR T S T — R A SR 4R
T M R P RE R . BAT, R A
T 5 B 10 2 M0 i B 1 2 MK T RLRE v ik
SR HEAT 4% R S 2R ARG , I o R W) T R
T BRI T EH i T T O s
BIRTEIE® TARISOU R , 2 M0 1 3 1 AG I 1 4
TS 2 AN T R A S v, (E K IR 30 4
PREE AT 9K TT B N R A% — 2R A B B 1R
AU

SR T M2 E R Z MR, H
AT 5 IS 0 25 4RI, 280 e o, LA — S 1Y
Tl B AT L W A LU R RN AT
Sy AR U B I 5 A v, i A e PR SR T SC
AR T — R R R sl
TR A2 85 i RS AEHT 98X SAGD i
g RET o XUEE ] GLCC Z AR M B it i R Ge7E

ILIATH BRI AT TR N, YRS T
BONPIAH 25 1Y H i T B 0 T M
BN, = A0 B 0 2 B O NS A e ATl
i KBRS

Shamael A. A. 55 fd I 75 2T L H AR (UTM)
BeA St i e 4 B (CS) s vk, #2& 1 UTM
Y AR ot &, (o L AE ol O h B0 ORE L E aE
gi{;‘[lg] 3

BARVFZ TRINER AT T KE TAE, Hi
T LM A 24, Bidg T 2R L R A 2 A1
TN SRR R R, O A — P B iz
JWHEZ AR TR TR E

AT — P 2245 16 2 0 SOK Z M =
TIXT XJ24-3 [EP24-2 -5 4 N TR T T SR
BT RS 7EF A LS g i T
I £, PR R Al A B R AT T 2 MR R
M2 Z M s e IR A 0 5 S A
MRS MG N T REALE ) & K Rk 47
LU o RS Ia 45 SR R W, X Fh o 2545 1 2
SOKZ AR T RE 5 75 28 [R] 25 52 B 5 VR A I 2
FKE SR AR AR, T 45 ER B B 7 a4
P, AR PO R, B 08 R 4 A 38 H T A T
FHEA T

1 R R KEARER

EREIEEXZHT R ARG AR —8
SE I A ARR T A TR E N E T LT s
NI IE o 1 €32 B Jy 1) 30 A 48 ) 1 1) 4 o 9 AR
B R HES . A A TR R RN AR AR
SRR B R B TR AR BV NS A R
JEE 7 A K I S AN ol 2 B A A
PORH AR S T R RN T A S A B
TR AN K WA 3 A7 55 S 8006, R 240 it i
MIRAS TG . B IL, fifb T AR &2 2% (1) £ AH 3 1)
B SEERT R AP AR . X R 2 AR A
AR B (5% ) BT ik 100 A% LA E i it
FL AT 27 10 5 LA LR LSRRG, T RS
VAT (0 FF A S e 0 e, DR 7 A T WA T, Al A
B IR, 3% 53 A ok e

FERETE 2E M AR Z R BT R EH AR
PRANT :

(1) AR B YT .2~ 500 m*/d (= AT
BT .



F28 H4l i BB 55 -

(2) M & A B0 2% ~ 98% , &K 2% ~
98% , 45, 0~99% .,

(3) HHoRG B : T /N T 310, 454 i
ZE/NT£3% ~+5% ; THLIKEAE 3:15 100: 12 [H]
B, S AR ZE+5%

(4) TAEEJ1: RKTF 1.6 MPa, it & J)
2.5 MPa,

(5) PRI ERE:0.8 mx0.8 mx2.6 m( &) ;
800 kg,

2 ML/ T EZRE

18 XJ24-3 765 , Sk o o B D)4 R
FEHEADIRAE B, e i AT 6 30 1RHS i it
PE SRS, TP DL e SO I T

NI EER , W PR —BRRKERN LS m
(I B, T A LR E A U O, AR S TEA
Tl M 2 A T AT, T TR
[ RECYRS =87 S S M v 3 (1 S I N

TE AT 2E G UK Z TR T 47
~ SFBIK3 >
—K
T2 P
. py

BOBRKL HOBRK2

E1 XJ24-3 FERWRERE
Fig.1 Experiment workflow chart of XJ24-3 platform
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Fig.2 Experiment workflow chart of EP24-2 platform
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Table 1 Flow comparison of XJ24-3 platform

L ZHNEITHY BAWET BRI
e Wit/ (m*-d") Vidit/ (m®-d") BRI %
Al4 213.91 222.83 -1.40
Al6 155.34 159. 16 -0.60
A24 131.63 143.25 -1.83
A30 581.74 620.73 -6. 13
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Fig.3 Flow histogram of XJ24-3 platform
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Table 2 Comparison of water content of XJ24-3 platform

Jpi ZHm s H THHRAE TKEEH
IR % EIKFS % 2=/ %
Al4 80. 19 82.30 -2.11
A16 97.49 96. 86 0.63
A24 93.22 92.93 0.29
A30 91. 48 94.18 -2.70
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Table 3 Flow comparison of EP24-2 platform

L ZAMEOTAE WRAAEROE o
Mo e d) e (nted™) /%
A19H 80. 09 82. 68 -0.52
Al4H 82.67 75.29 1.48
A2 100. 63 103. 01 -0.48
Al17H 283. 65 262.78 4.17
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Fig.4 Flow histogram of EP24-2 platform
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Table 4 Comparison of water content of EP24-2 platform

Jpo ZHnT H IR BKEE Y
TIRE % HIKE Y fii 25/ %
AI9H 85. 68 85. 00 0.68
Al4H 34.32 38.30 -3.98
A2 57.29 53.00 4.29
AL7H 36. 88 39.00 -2.12
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Table 5 Comparison of gas flow rates of EP24-2 platform

ZMWEITTHY WS HY SRR

o
s PR/ (Nm3d ) PSR/ (Nm-d7') BE/%
A19H 17.51 0. 00 0.42
Al4H 28. 83 0.00 0.67
A2 39.76 347. 00 -7.50
Al17H 184. 44 654.73 -11.27
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