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(57) Abrege(suite)/Abstract(continued):

from the flowing fluid, into a bypass conduit, through a separating module, such as the tank of a homogenising unit, wherein the
gas phase tends to separate and collect above a pool of fluid, and measuring the relative proportions of oll and water In the
undiverted fluid. A valve Is located In the bypass conduit which has an inlet leading from the upper section of the tank (where gas
collects) and an outlet joining the outlet pipe leading from the homogenising unit downstream of metering apparatus.
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A method of, and apparatus for measuring the relative propor-
tions of oil and water in a flowing multiphase fluid comprising allowing
the gas, oil and water phases of the multiphase fluid at least partially
to separate, diverting at least some of the separated gas phase from
the flowing fluid, into a bypass conduit, through a separating mod-
ule, such as the tank of a homogenising unit, wherein the gas phase
tends to separate and collect above a pool of fluid, and measuring the
relative proportions of oil and water in the undiverted fluid. A valve
is located in the bypass conduit which has an inlet leading from the
upper section of the tank (where gas collects) and an outlet joining the
outlet pipe leading from the homogenising unit downstream of meter-
Ing apparatus.
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DESCRIPTION

A ———— s

The present invention relates to apparatus and method

N

for fluid measurement and is particularly applicable to the

ga— p—

measurement of 1ndividual ©proportions of the component

e

phases of a multiphase fluid.

10 It is particularly useful in the field of fluid flow

from oil and gas wells. The fluid flowing from a well

generally comprises a mixture of oil, gas and water and 1t

can be of great advantage to measure the individual phases

without first having to separate them.

15

This has been done using apparatus as disclosed in EP-

A-0 424 503. The relative amount of water and o1l 1s often

critical but unfortunately inherently difficult to measure

accurately when there 1is a large amount of gas 1n the

20 mixture.

1)

The present invention seeks to 1mprove the accuracy O

fluid flow measurements.

25 According to the present invention there 1s provided a

o

method of measuring the relative proportions of o1l and

water in a flowing multiphase fluid, the method comprising

allowing the gas, oil and water phases of the multiphase

fluid at 1least partially to separate, diverting at least

30 some of the separated gas phase from the flowing fluid, into

F

a bypass conduit, measuring the relative proportions of oil

GUBSTITUTE SHEET (RULE 26)
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ol

and water 1n the undiverted fluid.

Preferably the multiphase fluid is directed to flow

through a separating module wherein the gas phase tends to

F

separate and collect above a pool of fluid.

In a particularly preferred embodiment such a

Se

.

parating module comprises the tank of a homogenising unit.

Such as 1s described i1n EP-A-0 379 319. The bypass conduilit

1s then constructed with an 1nlet leading from the upper

section of the tank (where gas collects) and an outlet

jolining the outlet pipe 1leading from the homogeniser,

F

downstream of metering apparatus. A valve 1s located 1n the

bypass conduit.

The valve may be manually or automatically operated,

for example based on a pre-programmed metering cycle. The

valve may be a choke or alternatively arranged to allow a

flow rate for the bypassing gas phase appropriate to the

pressure drop monitored by the multiphase flow meter located

1n the outlet pipe from the homogenising unit.

The valve will be kept closed for normal operation, but

ganbey

will be opened periodically for the performance of high

quality water-oil ratio measurements. Normally the water-

'

oil ratio does not vary dramatically over short periods ot

ﬁ

time. The high quality measurement made using the method ot

the present i1nvention can be compared to normal measurements

for 1mproved accuracy or to update calibration values or

parameters.
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The valve may also be remotely operated.

The method of the invention also allows 1n-situ sensor

calibration operations to be performed. This 1s
> particularly useful for example for sub-sea applications and

other permanent 1nstallations where there 1s an unknown

mixture 1n the meter, so that calibration was hitherto very

difficult.

J—

10 Using the method of the invention, calibration can be

effected at two different conditions, such as two different

gas volume fractions, for the same production conditions.

No measurement of the fluid in the bypass condult 1s

15 necessary and 1t 1s not necessary to ensure that only the

gas phase 1s diverted; spillover of liquid phase will not

pl—

affect operation of the invention.

Apparatus for performing the method i1s also provided.

20
Thus the 1nvention provides a very versatlle method of
increasing the accuracy of fluid flow measurements on
multiphase fluids.
25 For a better understanding of the present invention and

to show how the same may be carried into effect, reference

will now be made to the accompanying drawings 1n which:

P

Figure 1 1s a cross-sectional view of apparatus

50 embodying the invention with a closed valve.



WO 00/67018

Figure 2

18

CA 02370232 2001-10-22
PCT/GB00/01660

-4 -

-
L.

a cross-sectional view of apparatus

empbodylng the 1nvention with an open valve.

Figure 1 1llustrates the normal mode of

S’

(/]

the apparatus.

condult 2 and partially fills

operation of

Multiphase fluid 1 enters through inlet

a—

- §

chamber 3. The fluid 1 has

a tendency to separate as 1t enters and in chamber 3 a

gaseous phase occupies the volume 4 of

above the

10

p—
—

chamber 3 and lies

fluid 1.

A perforated pipe 5 1s positioned generally in the

—

OL

centre

arrangement

multiphase f£luid.

15 3 enters pipe 5

g

flows out of

which a restriction or venturi 7 1s positioned.

phase lying above

chamber

SCIXIVES

3 and 1s coaxial with 1t. This

il

the

to assist homogenisation o

The ligquid phase 1n the bottom of chamber

through the lower perforations and also

chamber 3 directly through outlet pipe 6 1in

The gaseous

grany
p—

the liguid phase 1s drawn into the top o:

the pipe 5 as shown by arrows 8 and also through the upper

per

forations of the pipe 5 by the suction e:

gr—
—

—

Ffect created by

the flowing fluid phase particularly by the venturi effect

in the restriction 7.

A meter 9 in the outlet

o

condult 6 measgsures flow rates

oll to wa:

and proportions of

With wvalve 10 closed

any compbilnation,

However as shown in

50

clrcumstances the wvalve 10 1s

CO

there 1s no

cer 1n the out-flowing fluid.

flow of gas or liguid or

through bypass pipe 11.

Figure 2, under certain

opened, allowing gaseous phase

flow through the bypass pipe 11 as shown by arrows 12.
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Thus less gaseous phase 1s present in the fluld flowing

through meter 9 and the measurements of proportions of oil

to water will be inherently more accurate than hitherto

possible.

(1

In many practical applilcations the gas phase may

account for 95% or more of the multiphase mixture. Consider

for example a meter with an inherent exrror margin of + 0.5%.

If the water-oil ratio is measured at 3:1 and the gas 1s 96%

10 the meter inherent inaccuracy means that the oil component

(which accounts for only 1% of the total mixture) will be

gr—

measured with a relative uncertainty of +50% which 1s

evidently somewhat unsatisfactory.

15 The present invention allows the proportion of gas 1n

S

the mixture to be reduced temporarily and continuously while

a2 measurement is made and to be re-introduced into the fluaid

flowing through the apparatus after the measurement 1s made.

20) Thus for example, the gas phase may be reduced, via the

bypass, to 60%. If the water-oil ratio is agailn measured at

3.1 then this time the oil is 10% of the total and thus with

P

an inherent meter error margin of +0.5% the o1l component

)

0
5%.

will be measured with a relative uncertainty o

o
N

0

—r

as 1S

Evidently better accuracies are achieved 1f the

Q

reduced more.

- 1

The opening times and durations of wvalve 10 may be

30 controlled directly or in response to signals from the meter

9 or alternatively manually.
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The meter 9 may be a composition meter such as the

known dual energy gamma meter or the known total

or momentum flux meter such as a venturi meter.

flow rate
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CLAIMS

1. A method of measuring the relative proportions of oil and water in a
flowing multiphase fluid (1), the method comprising allowing the gas, oil and
water phases of the multiphase fluid (1) at least partially to separate, diverting
at least some of the separated gas phase (4) from the flowing fluid (1), into a
bypass conduit (11), and measuring the relative proportions of oil and water in
the undiverted fluid wherein the multiphase fluid (1) is directed to flow through a
separating module wherein the gas phase (4) tends to separate and collect
above a pool of fluid and wherein the separating module comprises a tank of a
homogenizing unit (3), which comprises a perforated pipe (5) to assist
homogenization of the multiphase fluid.

2. A method according claim 1 wherein the bypass conduit comprises an inlet
leading from the upper section of the tank, where gas collects, and an outlet
joining the outlet pipe leading from the homogenizing unit (3).

3. A method according to claim 2 wherein the outlet is downstream of
metering apparatus.

4. A method according to any one of claims 1 to 3 wherein a valve (10) is
located in the bypass conduit (11).

5. A method according to claim 4 wherein the valve (10) is manually
operated.

6. A method according to claim 4 wherein the valve (10) is automatically
operated.

7. A method according to claim 6 wherein the valve (10) is operated
depending on a pro-programmed metering cycle.
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8. A method according to any one of claims 4 to 7, wherein the valve (10) is
a choke.

9. A method according to any one of claims 4 to 6 or to claim 7 when

dependent on claim 2, wherein the valve (10) is arranged to allow a flow rate for
the bypassing gas phase appropriate to the pressure drop monitored by the

multiphase flow meter located in the outlet pipe from the homogenizing unit (3).

10. A method according to any one of claims 4 to 9 wherein the valve (10) is

kept closed for normal operation.

11. A method according to claim 4 wherein the valve (10) is remotely

operated.

12. A method according to any one of claims 1 to 11 when used for in-situ

sensor calibration operations.

13. A method according to any one of claims 1 to 12 when used for calibration

at two different conditions for the same production conditions.

14. A method according to claim 13 when the two different conditions

comprise two different gas volume fractions.

15. Apparatus for measuring the relative proportions of oil and water in a
flowing multiphase fluid, the apparatus comprising a separating module wherein
the gas phase (4) tends to separate and collect above a pool of fluid, the
separating module comprising a tank of a homogenizing unit (3) which
comprises a perforated pipe (5) to assist homogenization of the multiphase fluid,
a bypass conduit (11) for diverting at least some of the separated gas phase,
and means for measuring the relative proportions of oil and water in the

undiverted fluid.
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