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An arrangement for metering the flow 5
of fluid in a flowline or jumper wherein

the flowline or jumper is subjected to
internal and external loads and forces

which are taken up by the wall of the
flowline or jumper. A metering pipe

loop (7) is adapted for installation of a

flow metering instrument (4), the

metering pipe loop having an inlet

(12") and an outlet (14') respectively
connected in fluid flow communication

with the flowline or jumper on either

side of a plug (16) effectively directing

all fluid in the flowline or jumper into

the metering pipe loop, whereby the " ]
flow metering instrument installed in LN

the metering pipe loop is isolated from v l

the path of load (L) which is defined 10

by the flowline or jumper.
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Flowmeter arrangement for a flowline or jumper

TECHNICAL FIELD OF THE INVENTION

The present invention relates to the field of measuring the flow of fluid in flowlines

or jumpers within the hydrocarbon industry.

BACKGROUND AND PRIOR ART

In the hydrocarbon industry, the process fluid is usually a multicomponent or
multiphase fluid containing gas and liquid in varying proportions. Although
multiphase fluid occurs also in other industries, there is a need and desire to
measure the individual components of oil, water and gas streams in the

hydrocarbon industry especially.

A traditional method for measuring multiphase flows includes separation of phases

and subsequent measuring of each phase individually using single phase meters.

Multiphase meters are systems that measure the flow rates of individual
components of multiphase fluid without previous separation. A multiphase flow
meter (MPFM) measures the bulk flow rate of the mixed fluid, then calculates the
individual phase fractions to determine the flow rates of the individual streams. The
multiphase flow meters typically use several measuring techniques in combination
since one technique alone is not enough to determine the individual flow rates of
gas, oil and water. For example, multiphase flow meters can include differential
pressure meters, densitometers, pressure gauges, electrical capacitance or
inductance sensors, microwave or gamma ray transmitters for measuring density,
flow disturbances, electrical properties, permittivity or absorption in multiphase

fluid.

In the hydrocarbon industry, flow meters are usually installed in situ on a
production flowline / jumper, manifold, Xmas tree or flow module. In subsea oil

and gas production a flowline or jumper is a pipe connection used for transport of
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production fluid between two subsea components such as between Xmas tree and

manifold or between manifold and riser, e.g.

Flowlines and jumpers used in the hydrocarbon industry are subjected to internal
load and forces generated by the production stream that runs through the flowline
or jumper as well as the free span load generated by the load of the jumper or
flowline. Subsea flowlines and jumpers are additionally subjected to external forces
applied from the surrounding sea. The wall of the flowline or jumper, whether it is
rigid or flexible, is designed to withstand these forces and in absorbing the loads
presenting a load path between the coupled ends of the flowline or jumper. The
subject loads can be the single or combined effects of internal pressure, external

bending, torsion, tension and thermal stress or installation loads, e.g.

In traditional practise, wherein flow meters or multiphase flow meters are
integrated for in situ measurements in a production flow system, structural
measures are required to reinforce the flow meter or the installation used for
mounting the flowmeter in the flow. These structures add to the weight, installation

efforts and costs for monitoring and control of hydrocarbon production.

SUMMARY OF THE INVENTION

The present invention aims at providing an improved arrangement for measuring

the flow of fluid in a flowline or jumper.

It is a special object of the present invention to provide a flow metering
arrangement wherein a flow metering instrument is essentially isolated from the
loads and forces that are concentrated to the wall of a flowline or jumper between

the end terminations of the same.

The object is met in an arrangement for metering the flow of fluid in a flowline or
jumper, wherein the flowline or jumper is subjected to internal and external loads
and forces which are taken up by the wall of the flowline or jumper. A metering pipe

loop is adapted for installation of a flow metering instrument, the metering pipe
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loop has an inlet and an outlet respectively connected in fluid flow communication
with the flowline or jumper on either side of a plug effectively directing all fluid in
the flowline or jumper into the metering pipe loop, whereby the flow metering
instrument installed in the metering pipe loop is isolated from the path of load

defined by the flowline or jumper.

By arranging the flow metering instrument as provided in the present invention, the
reinforcing structure which is traditionally required to protect the flow metering
instrument from the subject loads and forces can be widely reduced or

substantially eliminated.

The arrangement can be embodied through the metering pipe loop comprising a
first pipe section which is connected to a first T-connection and a second pipe
section which is connected to a second T-connection, a third pipe section
connecting the first and second pipe sections in the ends remote from the T-
connections, wherein the plug is installed between the T-connections for routing

the fluid in the flowline or jumper into the first or second pipe section.

The metering pipe loop can be arranged as an assembly wherein individual
components of the metering pipe loop are connectable in series, i.e. from the first
blind T-connection to the second blind T-connection via the first pipe section, the
third pipe section and the second pipe section. In this embodiment the plug can be
realized as a cap designed for insertion between the T-connections, or as wall that
closes an end of the straight portion of the T-connections. The components of the
metering pipe loop can alternatively be formed integrally for installation on the
flowline or jumper as a unit. In either way the straight portions of the
interconnected T-connections (c.f. the horizontal bar of the capital letter T) provide
a bridge that transfers the loads past the metering pipe loop, thus isolating the flow

metering instrument from the subject loads.

In other words, according to the present invention, the entire flow on which flow
measuring is performed, is separated from the load path through the flowline or

jumper.
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Other advantageous details and embodiments of the present invention includes,
e.g.:

a plug arranged with a cup-shaped face turned towards the flow through the
flowline or jumper,

a pocket in the blind T-connection supporting mixing of gas and liquid
components upon entry of the fluid into the metering pipe loop,

a single or multiphase flow metering instrument installed in the flow through
the first or second pipe section of the metering pipe loop,

a hub connection on one of the blind T-connections for coupling the metering

pipe loop to a flexible flowline or jumper.

The flow metering pipe loop can be arranged with a coupling flange or be adapted
for welding to a rigid flowline for operationally coupling the flow metering pipe loop
to a wellhead, production tree, production flowline, riser, subsea pipeline, manifold,

or an in-line Tee-connection, e.g.

Further details and advantages of the invention will appear from the following

detailed description.

SHORT DESCRIPTION OF THE DRAWINGS

Embodiments of the present invention will be further discussed below with

reference made to the accompanying drawings. In the drawings,

Fig. 1 is a 3-dimensional view showing a flowmeter installation in accordance
with the invention on a horizontally oriented flowline or jumper in

accordance with the invention,

Fig. 2 is an elevational view showing a partially sectioned, cut out detail of the

flowmeter installation of Fig. 1, and

Fig. 3 is a planar view showing a flowmeter installation on a vertical section of

a flowline or jumper.
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DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS

In the following description, the word flowline will be used to represent both rigid
and flexible flowlines and jumpers or corresponding pipe components that are used

for transport of production fluid in the hydrocarbon industry.

With reference to Figs. 1 and 2, according to the present invention, a flowmeter 1 is
installed on a metering pipe loop 2 which can be connected to either end of a
flowline 3 (see Fig. 2) by means of a flange 4 and connection means, such as bolts
or a clamp connector (not shown). In the alternative, this end of the metering pipe
loop can be adapted for welding to a rigid flowline. The other end of the metering
pipe loop 7 is coupled to a termination connection 10 which is effective for

connecting the flowline to production equipment.

The metering pipe loop 2 comprises a first T-connection 6 connected to a first pipe
section 7 via an inlet 7’, a second T-connection 8 connected to a second pipe
section 9 via an outlet 9’, a third pipe section 10 connecting the first and second
pipe sections 7 and 9, and a plug 11 positioned between the T-connections. The
first and second pipe sections 7 and 9 can be straight as illustrated, whereas the
third pipe section 10 may be arcuate to permit a smooth inner duct for the flow

through the metering pipe loop 2.

In effect of the plug 11 closing the passage for fluid in the straight portion of the T-
connections, the T-connections 6 and 8 are shaped as blind tees. In other words,
the upstream T-connection which faces the flow in the flowline will cause
turbulence and mixing of fluid phases in a pocket 12 that is formed in front of the
plug 11 in the T-connection. The plug 11 may have a cup-shaped face 11’ turned
towards the flow in the flowline. Accordingly, the gas and liquid components of the
fluid are at least to some extent mixed before the fluid enters the metering pipe loop

via the inlet 7.

Although the entire flow is diverted into the flow metering loop 2, in Fig. 1

illustrated through a chain-dotted line F, the interconnected T-connections provide
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a continuous structure for an uninterrupted load path as illustrated by the
continuous line L in Fig. 1. The flowmeter 1 is thus moved out from the load path
and isolated from the internal and external forces which are transmitted in the wall

of the flowline and through the straight structure portions of the T-connections.

It should be understood that the flow metering arrangement can be installed on a
flowline at other orientations than the one depicted in Figs. 1 and 2. Possible
installations include any rotational position about a flowline, at horizontal
orientation as depicted in Fig. 2, as well as any rotational position about a flowline

at vertical orientation as depicted in Fig. 3.

Persons skilled in the art will appreciate the following improvements and
advantages which is provided by the present invention as compared to the prior art:
o greater versatility and flexibility
e lower weight
e 1o limitation with respect to flowline type (rigid or flexible)
e no limitation with respect to installation in first or second end of the flowline
e 1o limitation regarding size of single phase flowmeter/multiphase flowmeter
e no limitation with respect to thickness of thermal and other insulation of

flowmeter /multiphase flowmeter.
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CLAIMS

1. An arrangement for metering the flow of fluid in a flowline or jumper,

wherein the flowline or jumper is subjected to internal and external loads
and forces which are taken up by the wall of the flowline or jumper,

characterized by a metering pipe loop (2) which is adapted for installation of

a flow metering instrument (1), the metering pipe loop having an inlet (7’
and an outlet (9°) respectively connected in fluid flow communication with
the flowline or jumper on either side of a plug (11) effectively directing all
fluid in the flowline or jumper into the metering pipe loop, whereby the flow
metering instrument installed in the metering pipe loop is isolated from the

path (L) of load which is defined by the flowline or jumper.

. The arrangement of claim 1, wherein the metering pipe loop (2) comprises a

first pipe section (7) connected to a first T-connection (6) and a second pipe
section (9) connected to a second T-connection (8), a third pipe section (10)
connecting the first and second pipe sections in the ends remote from the T-
connections, wherein the plug (11) is installed between the T-connections for
routing the fluid in the flowline or jumper into the first or second pipe

section.

. The arrangement of claim 2, wherein straight portions of the interconnected

T-connections (6, 8) provide a bridge that transfers the load past the
metering pipe loop (7), thus isolating the flow metering instrument from the

subject loads.

. The arrangement of any previous claim, wherein the plug (16) has a cup-

shaped face (11’) towards the flow in the flowline or jumper.

. The arrangement of any previous claim, wherein the T-connection (6, 8) is

formed with a pocket (12) for mixing gas and liquid components in the flow.



6. The arrangement of any previous claim, wherein a single phase flowmeter or
multiphase flowmeter (1) is installed in the flow through either one of the

first or second pipe sections (7, 9) of the flow metering pipe loop (2).

5 7. The arrangement of any of claims 2-6, wherein the flow metering pipe loop
(2) is connectable to the first or to the second end of a rigid or a flexible

subsea flowline or jumper (3).

8. The arrangement of claim 7, wherein the flow metering pipe loop (2) is

10 arranged with a coupling flange (4).

9. The arrangement of claim 7, wherein the flow metering pipe loop (2) is

adapted for welding to a rigid flowline.

15 10.The arrangement of any of claims 2-9, wherein the flow metering pipe loop
(2) is adapted for operationally coupling the flow metering pipe loop to a
wellhead, production tree, production flowline, riser, subsea pipeline,

manifold, or an in-line Tee-connection.

20
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