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Performance optimization and experimental research of
crude oil water content measurement sensor
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Abstract: The actual working conditions of oil exiraction are complex and changeable. When using the conductometric method to
measure the water content online, the environmental factors, temperature, salinity and the electrode structure of the sensor itself will
bring about measurement deviations. In this paper, three-electrode and four-electrode with different electrode ring inner diameter and
excitation electrode spacing are designed for comparative experiments, and conductivity and temperature information were obtained by
calibration experiments. Considering the nonlinearity caused by temperature and signal conditioning circuit, the comprehensive
compensation function is established and optimized by the least square method to obtain the temperature and nonlinear comprehensive
compensation parameters. The performance of the sensor is optimized by optimizing the electrode structure and compensating parameters.
The water content testing system was established for simulation testing and verification. Experiments show that the measurement error of
the sensor optimized and compensated for the electrode structure parameters is within 2%, and the stability is good, which can meet the
measurement of crude oil water content.

Keywords : crude oil; electrode conductivity sensor; structural optimization; temperature and nonlinear comprehensive compensation

parameters ; least square method

JEGH 5 AR AN T AT AR 2, e s T
TR B AR Rkt e
PRI L SpPA B SR (L A g At
S5 K ST AR T LA A TR RS BE AN ), 3

0 5l

i3

FE] PRyl P Y SR B A R 5 K R B B, HE B S

F18 5 A SR X A T A BT A O
TN | s AP C ISR TN g SN A e - 1)
fEH,

ki H . 2022-03-23  Received Date: 2022-03-23

FAFRAIR . AR PIAR G, HEHE 1 A i BT
FIAR A Z 18] 1 5 28, R P L S5 06 1 BE A DA A F 3 AT
T AN TR R e A P T A R A Ay 4B T 4 41 2 L R

* BATH  ERK ARFLAES (62163034) HimdtH /R AR X SR EHFTRI] A 28 RL= T 5550 B (XIEDU20201004 ) %% Bl



- 98 - LSRR R e o

18—l , LA D A 308 ok il ri Bl A ) XS S A
&Y, MIRTR A SR A UL 5 | b R 7 3 1y i 36
B, SO R R AR AR AR 5E T R K
FS R AR, SR T FEL Al P A TRt I R I, 5 32 R 058
il AR A P T P EE R i, S ECHI RS B A
PRI, i B e 2 TR )l B8 AR P R 32 40 Bl R A A
FIFEME T, o0 A s i B R 1) T B 2 B 5
PFAME AR AT i WA MY O i
3 3o e RS R BEL | A A A ST O A R
PEBUBARPE" L SRIREPEAME D7 20, T AR DG B T
RSV, BRI, A F M TT i AR e 5 K 15
IR 1 2 [ 4 BRI AIOG 2 LAk BIR EEAMEE I H T
FErp R P f /I 3 ik J BP0 R 1 AR R A
P, BAT M RE T | 5 S8 BT 22 A a5, 16 TR
e L AL AR O AMEL IE

PRI L Sk A2 A ) R AR 5 K R I 0 U o
P SR T o e S8 D00 B RS A AR R OS2, g
T FEE 24211 38 o X e P S A2 R B A R HE AT 0 L AT, A
e B AT T RS S BOHE AR RE AR R, SR
FHSCHITTE R4 T AR 5 K 05 FL A 4538, JF AR5 JE AN A
LR 28l B TN A A RO BE AR AR Y X EE
SEL X R A L S A i 7 ST B T T 00 i 755 7K R
AL EHENSE

ST LA BB, AR SCBTT 1 ol ARG A 4 R EROR 1
TS FR) FEL A RTIAN [+ LR 54 P L S P e A 0 HE 52
B B E S IE R AT SR, TR, F5 AR E S R 4L
SR AR PR 3 AR FEE A0 | 4 T B8 A1 AP T o 52 e )
R R A 5 R TR ORI TR/ 3R I
FMESH, T DL IS SN H A F 5 A% R
REMITLAL.

1 BB

ARSCREAOR TR 1 FoR B 5, BTN TR R 45
FEPA LAl PR AL A, B R IS YU 15 5 5 LR, X
[RIZE R A4 TR HEA T AR 2 A9 1145 A AR EE R 3 R A5
PR IELE AR L PR 2 e DU 45 SR A R R 2 75 T
SEREARER A /D T IRIE TSR B A AMEE SR
B, A TR B, e 2 s B A A R AS L fE
GUREN:U

2 HRBESHEEESRZITSSHKE
2.1 BESFEAEHMEKEHNEFEE

FL S AR AR T L BE D B — R RS ok
TRAH B KRR AS 57 b ] L LR DA X6 Hi S 58 A 0

o5 36 5
7L 3 S |
|_ PR TR YR W Sty iy e ]
|| IORBESI || e, ) |
i i Vi _EHEZSETA 1 !
[}

|
! ]
| | Sk, R . FREGE |
U s | MRSEANBGSRAE |
. TTTT T I ______ H
N sy A U | U U S P Sy
! TR RBEALE A AR |
I | WEGE SR BN R ||
| | REGHEBH I

I 395
Fig. 1 Overall thinking process
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Fig.2 Schematic diagram of measurement
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(c) Three-electrode structure drawing with wide inner diameter
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Fig.3  Structure diagram of sensors with different parameters
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Fig.4 Conductivity calibration system
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