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495 METRO PLACE SOUTH (57) ABSTRACT 
SUITE 210 A method and device for transferring a multiphase How to a 
DUBLIN, OH 43017 (US) predetermined location through a pipe. The multiphase How 

is comprised of at least a liquid phase and a gas phase. The 
multiphase How is provided to a How divider that diverts a 

(21) Appl. No.: 09/748,078 gas portion from the multiphase flow. A compressor and a 
pump are in ?uid communication With the How divider. The 

(22) Filed: Dec. 22, 2000 main gas portion is boosted by the compressor, and the 
residual liquid/ gas portion is boosted by the pump. Arecom 

Related US. Application Data bination manifold then recombines the gas portion and the 
residual liquid portion. A single pipe receives the recom 

(63) Continuation Of app1iCati0n N0- 09/ 186,007, ?led 0H bined multiphase How and transfers it to a predetermined 
Nov. 4, 1998, noW Pat. No. 6,164,308, Which is a location. 
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SYSTEM AND METHOD FOR HANDLING 
MULTIPHASE FLOW 

[0001] This application is a continuation of US. applica 
tion Ser. No. 09/186,007 ?led Nov. 4, 1998, Which claims 
the bene?t of US. Provisional Application No. 60/098,238, 
?led Aug. 28, 1998. Both of these prior applications are 
incorporated herein by reference. 

BACKGROUND AND SUMMARY OF THE 
INVENTION 

[0002] The present invention relates generally to a method 
and system for transferring a multiphase ?oW in a single pipe 
and, more particularly, to a method and system for parallel 
pressure boosting of the gas and liquid phases of a mul 
tiphase ?oW. A multiphase ?oW may include a gas phase, a 
liquid phase, and a solid phase. For example, pumping for 
oil may induce a multiphase ?oW Which is comprised of oil, 
Water, and natural gas. In fact, pumping for oil may induce 
a multiphase ?oW Which is comprised of at least 95 percent 
natural gas and less than 5 percent oil. 

[0003] It is important to industry to transfer a multiphase 
?oW to a predetermined location through a single pipe in 
order to reduce costs. HoWever, the gas phase and the liquid 
phase of a multiphase ?oW react differently to the applica 
tion of pressure. As a result, several different systems have 
been developed for the transportation of multiphase ?oWs. 

[0004] One system divides the gas from the liquid and 
then separately raises the pressures of the gas and the liquid. 
The gas and the liquid are then transferred in different pipes. 
HoWever, this system may require relatively high production 
costs. 

[0005] French patent numbers 2,424,472 and 2,424,473 
teach systems for transferring a tWo-phase ?uid in a single 
pipe. The systems taught by these patents dissolve or emul 
sify the free gas in the liquid in order to obtain a more 
uniform ?uid so that the ?uid may be processed by the 
pumping means. HoWever, these systems may require rela 
tively high costs since the incoming ?oW mixture range may 
have to be limited, and additional controls are necessary. 

[0006] Another system uses pumps designed for commu 
nicating to multiphase ?uids a pressure value that provides 
for their transfer over a certain distance. HoWever, these 
pumps are typically adapted for transferring multiphase 
?oWs that have a gas-to-liquid ratio Within a limited interval. 
To remedy this limitation, devices are used for controlling 
the ef?uents located upstream from the pump in order to 
deliver a multiphase ?oW having a desired gas-to-liquid ratio 
to the pump. HoWever, these devices do not Work effectively 
When there is a sudden variation in the gas-to-liquid ratio. 

[0007] Yet another system is taught by US. Pat. No. 
5,377,714. This system utiliZes a ?oW measurement device 
for separating the gas from the liquid in a multiphase ?oW. 

[0008] In light of the shortcomings of knoWn systems, a 
need exists for a more efficient system for handling a 
multiphase ?oW in a single pipe. The present invention 
provides pressure boosting of a multiphase ?oW stream. A 
preferred embodiment of the present invention is particu 
larly useful When the multiphase ?oW is comprised of at 
least about 90 to 95 percent gas. HoWever, it should be 
recogniZed by those of ordinary skill in the art that the 
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present invention may be utiliZed When the multiphase ?oW 
has a loWer percentage of gas. 

[0009] It is preferred that a system of the present invention 
permits parallel pressure boosting of gas and multiphase 
?oW by combining a compressor and a multiphase pump 
system. Because of the synergistic Way this combination 
functions, there are many applications Where the present 
invention may result in substantial reductions in poWer 
requirements and installation costs compared to systems 
using only multiphase pumps for boosting. 

[0010] A standard pumping system may cover a range 
from 2,000 to 80,000 BPDe (the combined oil, gas, and 
Water ?oW rate at inlet conditions). Acombination system of 
the present invention may also cover this range. In fact, it 
may have a greatly expanded capacity (nearly quintupled). 

[0011] Apreferred embodiment of a system of the present 
invention divides the incoming ?oW and pre-conditions the 
gas ?oW going to the compressor. The remaining ?oW may 
consist of any variation of multiphase ?oW ranging from 100 
percent gas to 100 percent liquids, and it may be managed 
by the pumping system. Apreferred embodiment of a system 
of the present invention may include a ?oW strainer, a ?oW 
divider, connections to the compressor system, a multiphase 
pump, and a ?oW recombiner. It is preferably designed to 
Work With several types of ?eld compressors. A preferred 
embodiment of a system of the present invention may also 
include the basic controls, instrumentation, and piping 
needed for the system to Work together. 

[0012] In addition to the novel features and advantages 
mentioned above, other objects and advantages of the 
present invention Will be readily apparent from the folloW 
ing descriptions of the draWings and preferred embodiments. 

BRIEF DESCRIPTION OF THE DPAWINGS 

[0013] FIG. 1 is a block diagram of a preferred embodi 
ment of a system of the present invention; 

[0014] FIG. 2 is a schematic diagram of a second pre 
ferred embodiment of a system of the present invention; 

[0015] FIG. 3 is a schematic diagram of a third preferred 
embodiment of a system of the present invention; 

[0016] FIG. 4 is various details of a preferred embodiment 
of a ?oW divider of the present invention; 

[0017] FIG. 5 is various details of a second preferred 
embodiment of a ?oW divider of the present invention; 

[0018] FIG. 6 is a cross sectional vieW of a third preferred 
embodiment of a ?oW divider of the present invention; 

[0019] FIG. 7 is a cross sectional vieW of a fourth pre 
ferred embodiment of a ?oW divider of the present invention 
Which has additional liquid slug volume capacity; 

[0020] FIG. 8 is a graph of the performance of a knoWn 
system during a test peak ?oW period; 

[0021] FIG. 9 is a graph of the performance of a preferred 
embodiment of a system of the present invention during a 
test peak ?oW period; and 

[0022] FIG. 10 is a graph of the performance curve of the 
type of pump utiliZed in the tests depicted in FIGS. 8 and 
9. 
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DETAILED DESCRIPTION OF PREFERRED 

EMBODIMENT(S) 
[0023] The present invention is directed to a method and 
system for parallel pressure boosting of the gas and liquid 
phases of a multiphase ?oW. FIG. 1 is a block diagram of a 
preferred embodiment of a system of the present invention. 
FIG. 2 is a schematic diagram of another preferred embodi 
ment of a system of the present invention. In FIG. 2, the 
system 10 includes a pump module 12, a compressor module 
20, and a control module 26. The pump module (a.k.a. dual 
booster module) 12 includes a ?oW divider 14, a multiphase 
pump system 16, and a recombining device 18, and the 
compressor module 20 includes a gas scrubber 22, a com 
pressor 24, and an optional gas discharge take off 25. The 
multiphase pump system 16 preferably includes a liquid 
trap. FIG. 3 is schematic diagram of a third preferred 
embodiment of a system of the present invention. The 
system 30 includes a pump module 32 and a compressor 
module 40. The pump module 32 includes a ?oW divider 34, 
a multiphase pump system 36, and a recombining device 38, 
and the compressor module 40 includes a gas scrubber 42 
and a compressor 44. Again, the multiphase pump system 36 
preferably includes a liquid trap. 

[0024] Those skilled in the art should recogniZe that the 
compressor module may include additional features. For 
eXample, a multistage compressor may include a liquid drop 
out tank as Well as a gas scrubber vessel. A preferred 
embodiment of a system of the present invention may collect 
and drain the ?uids from these vessels during the boosting 
operation. 
[0025] The operation of a preferred system Will noW be 
described With general reference to FIGS. 1 through 3. The 
?oW divider is preferably a straight pipe shell Which may 
terminate in hemi-heads or ?anged ends. Within the straight 
pipe shell are preferably at least tWo smaller tubes that may 
serve as the vorteX tubes. A multiphase ?oW may enter the 
straight pipe shell and may then be directed and split into the 
upper ends of the smaller tubes. How may enter the smaller 
tubes tangentially, and the velocity head preferably converts 
the energy into centrifugal forces Which force the liquids 
against the Walls of the smaller tubes. MeanWhile, the gas 
preferably remains substantially in the centers of the tubes. 

[0026] It is preferred that the bottoms of the smaller tubes 
are ?lled With liquid during operation of the system. As a 
result, the gas preferably eXits through the tops of the 
smaller tubes. The liquid preferably continues to ?atten 
against the Walls of the smaller tubes and descends eXcept 
for a small amount that may Work its Way up to a tube rim 
Where droplets may be stripped off by the rising gas. Much 
of droplet load is preferably rained back doWn as the gas 
continues to rise. Small droplets, preferably about 5 
microns, may remain in the gas as a mist and leave the ?oW 
divider. These small droplets preferably amount to less than 
about 0.5% by volume. Consequently, these small droplets 
preferably Will not affect a rotary compressor. 

[0027] The gas may be transferred to the compressor 
module. HoWever, it should be recogniZed that some or all 
of the gas may be vented or otherWise diverted from the 
compressor module. A preferred embodiment of the system 
of the present invention includes a gas scrubber. The gas 
may continue to ?oW to the compressor module via the gas 
scrubber. It is preferred to continuously remove liquid from 
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the gas as the gas ?oWs to the compressor. Accordingly, the 
gas scrubber preferably removes liquid from the gas. In 
addition, the gas scrubber preferably serves to prevent liquid 
slugs from entering the compressor. The removed liquid may 
be returned to the inlet of the pump or to the ?oW divider. 
Some gas may also be returned With the removed liquid. The 
returned gas may be boosted by the pump. 

[0028] At this point, the liquid has preferably been 
stripped of a high percentage of the gas. The degree of 
stripping depends on factors such as the viscosity and 
WaXiness of the multiphase ?oW. In a preferred embodiment 
of the system, the liquid may ?oW out of the base of the tube 
through some perforations Which may be created by a plate 
across the tube base. 

[0029] The speed of the pump is preferably adjusted to 
maintain a desired liquid level range in the ?oW divider for 
maXimum efficiency. A liquid level measurement device 
may monitor the liquid level in the ?oW divider. The liquid 
level measurement device may be a differential pressure 
indicator or practically any other suitable device. The liquid 
level measurement device preferably sends a signal to a 
programmable controller or any other suitable device. The 
programmable controller may then adjust the speed of the 
pump to substantially maintain the desired liquid level range 
in the ?oW divider. HoWever, it should be recogniZed that the 
multiphase pump system may be run at a constant speed 
(i.e., no variable frequency drive) in some embodiments to 
minimiZe the liquid level and to alloW gas to be pulled 
through the system during lulls betWeen liquid slugs. 

[0030] It is preferred to maintain the liquid level in the 
?oW divider near a minimum level to maXimiZe the available 
volume for liquid slugs. If the liquid level in the ?oW divider 
gets too high, there is a risk that a liquid slug may enter the 
compressor and sWamp the system. This risk is preferably 
minimiZed by maintaining a loW level, even though gas may 
also be draWn into the pump inlet line. The multiphase pump 
system preferably continues to operate normally through a 
Wide variation of gas volumes. 

[0031] The pump preferably automatically adjusts its dis 
charge pressure to boost the ?oW that it receives to substan 
tially match the outlet requirements that may be set by the 
line and by the compressor. A liquid trapping vessel is 
preferably positioned in the outlet to send liquid back 
through the seals and to maintain a su?icient rotor seal 
during gassy ?oWs. 

[0032] The ?uids discharged from the pump may be 
recombined With the compressed gas ?oW in a recombina 
tion manifold or any other suitable device that is adapted to 
combine a liquid With a gas. The recombination manifold 
preferably includes a Wye section and an eduction tube to 
facilitate the recombination of the ?uids. The multiphase 
?oW may then be transferred in a single pipe to a desired 
location. 

[0033] Preferred embodiments of components of a pre 
ferred system Will noW be discussed. 

[0034] How Divider 

[0035] FIGS. 4 through 7 illustrate various vieWs and 
details of preferred embodiments of a ?oW divider of the 
present invention. A ?oW divider is also commonly knoWn 
as a gas diverter or a bulk gas separator. FloW dividers are 
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available from many different companies. One example of a 
How divider is a Vortex Cluster Which is available from EGS 
Systems, Inc. of Houston, Tex. 

[0036] Incoming ?oW (such as gas, oil, and/or Water) is 
?ltered (preferably by a coarse strainer) and divided into gas 
and “residual” multiphase How in the How divider. The gas, 
after preliminary demisting, may be sent to a gas compres 
sor, Where it may be connected to a liquid knockout tank 
provided on a compressor skid, and then to a compressor. 
Any residual liquids collected by the gas compressor knock 
out vessel may be brought back into the system. 

[0037] A variety of vessel and cluster con?gurations is 
possible. The How divider preferably consists of a single or 
multiple vessels, each vessel preferably equipped With inter 
nal vortex cluster tubes With suf?cient capacity to divide the 
incoming multiphase stream. In a preferred ?oW divider, 
each vortex tube may have top and bottom Walls, at least one 
top opening for gas out?oW, at least one loWer, preferably 
bottom, opening for liquid out?oW, and at least one side 
opening that admits the inlet stream tangentially. The vortex 
tube inlet openings are preferably connected to the vessel’s 
inlet noZZle. The free gas separated through the cluster may 
exit the top of the How divider and contain less than 1 
percent liquid by volume With an average particle siZe less 
than 100 microns. The separated gas may be sent to a 
compressor or free How to a pipeline or vent system. The 
How divider may be equipped With a side outlet for gassy 
liquids to exit to the pump suction. In addition, a bottom 
connection is preferably provided for drainage and/or for 
expansion connections. FIG. 7 illustrates a preferred 
embodiment of a How divider that includes an expansion 
volume 50 for additional liquid slug volume capacity. Those 
skilled in the art should recogniZe that extra liquid slug 
volume capacity may be added utiliZing other conventional 
techniques. 

[0038] The vortex tube proportions may be such as to 
alloW very little liquid to leave the top openings With the gas. 
In operation, the vortex tubes may be partially immersed in 
liquid. The liquid preferably provides an effective seal that 
prevents gas from bloWing out of the vortex tube loWer 
openings. The liquid level in the vessel may be controlled in 
the same manner as it is in any conventional gas/liquid 
separator. Since there is preferably no splashing or bubbling 
in the vessel and incoming foam is preferably destroyed in 
the vortex tubes, the How divider may be substantially free 
of foam. It should be recogniZed that, in preferred embodi 
ments, the amount of foam in the How divider may also be 
controlled by pulling the foam into the pump inlet. 

[0039] Multiphase Pump 

[0040] A system of the present invention may preferably 
utiliZe any siZe of multiphase pump that is adapted to cover 
?oW rates from 2,000 to 80,000 equivalent barrels per day 
and differential pressures to 200 psi. Higher differential 
pressures are also available With a preferred system of the 
present invention using specially designed pumps. Examples 
of pumps Which may be utiliZed in the present invention 
include LeistritZ L4MK series multiphase pumps and Leis 
tritZ L4HK series multiphase pumps. The pump selection 
and its horsepoWer requirement are preferably based on the 
total average liquid rate anticipated, plus alloWance for 
entrained gas, gas slugs, and liquid slugs. 
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[0041] Driver 
[0042] A preferred embodiment of the system may utiliZe 
an electric motor, rated for Class I/Division 2 and suitable 
for inverter service, With variable frequency drive (VFD) 
controls. The motor is preferably selected to offer a Wide 
margin of pump speeds and How rates needed to manage the 
variable conditions anticipated for multiphase ?oW applica 
tions. Alternatively, a system may utiliZe natural gas or 
diesel engine drivers in situations Where electric poWer may 
not be sufficient. The compressor units may also vary in the 
choice of driver, but the most common equipment may 
include a natural gas engine driver. 

[0043] Mechanical Seals and Rotor Lubrication 

[0044] John Crane or Burgmann Single Mechanical seals 
With throttle bushings are the preferred seals for the pumps. 
The seals, as Well as the pump rotors, are preferably con 
tinuously lubricated to cool the seal faces and to maintain a 
liquid seal Within the rotors. A system preferably uses an 
integral, external liquid trap doWnstream from the pump as 
the primary source for supplying this ?ushing liquid. Liquid 
levels may be continuously monitored so they are capable of 
supplying make up liquid during the temporary passage of a 
gas slug. This supply may be automatically regulated to How 
through the ?lter and then may be distributed to each seal 
and rotor. 

[0045] Recombination of FloWs 

[0046] The compressed gas from the compressor is pref 
erably recombined With the multiphase How in a recombi 
nation manifold before it leaves the system. 

[0047] 
[0048] The compressor may be gas engine driven and run 
at more or less a constant rate. The multiphase pump 
preferably handles the variable ?oW rates. A control system 
may be adapted to manage the How rate variation of the 
multiphase unit using sensors located on the piping and How 
divider of the system. This data may be sent to a PLC 
controller for the system along With pertinent data from the 
compressor unit. 

[0049] In addition, the PLC controller may monitor opera 
tional status data provided by the compressor module and 
the dual booster module so that the total system is monitored 
and controlled as a single system. If an electric motor is used 
on the dual booster module, the PLC may provide the 
control data to the VFD for this motor. Both the VFD and 
PLC may be separately mounted for use in a non-classi?ed 
area, and they may be connected by cables to the pumping 
system and the compressors at their respective junction 
boxes. 

[0050] Protection and Isolation 

[0051] A single suction side Wye strainer With 20 mesh SS 
screen may be provided on the inlet line. The system may 
also equaliZe pressure across the pump during shut doWn to 
limit rotor backspin and to facilitate restart. The compressor 
and dual booster modules may be bypassed, or the com 
pressor module may be bypassed, using the isolation block 
valves and eyeglass safety blinds Which may be included 
With the piping system. 

Instrumentation and Controls 

EXAMPLE 

[0052] A test station simulated the performances of a 
knoWn system and a preferred system of the present inven 
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tion during a peak ?ow period. The data from the study is 
shown in FIGS. 8 through 10. The known system utilized 
Model 50 multiphase pumps. In this known system, the 
number of pumps grew to meet the How demand until they 
maxed out at 16 units and 8,000 horsepower. Aparallel study 
using a preferred system of the present invention was also 
conducted. The preferred system of the present invention 
met the How demand with only four pumps and four 
compressors, and it required only 4,000 horsepower. With 
reference to the ?gures, the growth in capacity of the 
preferred system of the present invention is essentially along 
the gas aXis with little up the liquid aXis. Consequently, the 
preferred system of the present invention eliminated the 
need to pump liquids at the total rate of the mixture and the 
need for a relatively large pumping station. Based on this 
data, each of the systems cost about $1,000 per horsepower. 
Therefore, the preferred system of the present invention may 
result in equipment cost savings of about $4,000,000 com 
pared to the known system. Additional savings may result 
from less power and equipment operating costs. 

[0053] The preferred embodiments herein disclosed are 
not intended to be exhaustive or to unnecessarily limit the 
scope of the invention. The preferred embodiments were 
chosen and described in order to eXplain the principles of the 
present invention so that others skilled in the art may 
practice the invention. Having shown and described pre 
ferred embodiments of the present invention, those skilled in 
the art will realiZe that many variations and modi?cations 
may be made to affect the described invention. Many of 
those variations and modi?cations will provide the same 
result and fall within the spirit of the claimed invention. It 
is the intention, therefore, to limit the invention only as 
indicated by the scope of the claims. 

What is claimed is: 
1. A method for transferring a multiphase How to a 

predetermined location in a pipe, said multiphase ?ow 
comprised of at least a liquid phase and a gas phase, said 
method comprising: 

providing said multiphase How to a How divider, said How 
divider comprising at least one vessel, said at least one 
vessel comprising at least one inner tube adapted to 
facilitate ?ow therein, said at least one inner tube 
adapted to receive said multiphase ?ow, and release a 
gas portion of said multiphase ?ow, and to release a 
remainder of said multiphase ?ow; 

diverting said gas portion from said multiphase How in 
said How divider; 

passing said remainder of said multiphase ?ow through a 
Pump; 

passing said gas portion through a compressor; 

recombining said gas portion with said remainder of said 
multiphase ?ow; and 

transferring said multiphase How to said predetermined 
location through said pipe. 

2. The method of claim 1 wherein said multiphase How is 
comprised of about 95% natural gas and about 5% oil by 
volume. 

3. The method of claim 1 wherein diversion of said gas 
portion from said multiphase ?ow includes applying cen 
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trifugal force to said multiphase How to separate said gas 
portion from said multiphase ?ow. 

4. The method of claim 1 further comprising: 

removing liquid droplets from said gas portion that was 
diverted from said multiphase ?ow; and 

returning said liquid droplets to said remainder of said 
multiphase ?ow prior to passing said remainder of said 
multiphase ?ow through said pump. 

5. The method of claim 1 further comprising: 

monitoring the liquid level in said How divider; and 

adjusting the pump speed to substantially maintain a 
desired liquid level range in said How divider. 

6. The method of claim 1 further comprising: 

diverting a portion of said gas portion from said com 
pressor; 

wherein a remaining portion of said gas portion is passed 
through said compressor. 

7. The method of claim 1 further comprising: 

diverting a portion of said gas portion that has been passed 
through said compressor; 

wherein a remaining portion of said gas portion is recom 
bined with said remainder of said multiphase ?ow. 

8. A system for transferring a multiphase How to a 
predetermined location in a pipe, without the need to mea 
sure the gas-to-liquid ratio of said multiphase ?ow before 
said multiphase ?ow enters said system, said multiphase 
?ow comprised of at least a liquid phase and a gas phase, 
said system comprising: 

a How divider in ?uid communication with a source of 
said multiphase ?ow, said How divider adapted to 
separate a gas portion from a remainder of said mul 
tiphase ?ow; said How divider comprising at least one 
vessel, said at least one vessel adapted to receive said 
multiphase How and release said gas portion of said 
multiphase ?ow, and to release said remainder of said 
multiphase ?ow; 

a pump in ?uid communication with said How divider, 
said pump adapted to pump said remainder to form a 
pumped portion; 

a compressor in ?uid communication with said How 
divider, said compressor adapted to compress said gas 
portion to form a compressed portion; 

a recombining device adapted to recombine said pumped 
portion with said compressed portion to form a recom 
bined portion; and 

a pipe in ?uid communication with said recombining 
device, said pipe adapted to receive said recombined 
portion and to transfer said recombined portion to said 
predetermined location. at least one lower opening that 
enables liquid to How out of said at least one of said 
internal tubes. 

9. The system of claim 9 further comprising a gas 
scrubber interposed between said How divider and said 
compressor, said gas scrubber adapted to remove liquid 
droplets from said gas portion and to return said liquid 
droplets to said remainder of said multiphase ?ow. 



US 2001/0011556 A1 

10. The system of claim 9 further comprising a liquid 
level measurement device adapted to monitor the liquid 
level in said How divider. 

11. The system of claim 13 Wherein said liquid level 
measurement device is a differential pressure indicator. 

12. The system of claim 13 further comprising a program 
mable logic controller in electrical communication With said 
liquid level measurement device and said pump, said pro 
grammable logic controller adapted to adjust the pump 
speed based on the liquid level in said How divider. 

13. A method for handling a multiphase ?oW, said mul 
tiphase ?oW comprised of at least a liquid phase and a gas 
phase, said method comprising: 

providing said multiphase How to a How divider, said How 
divider comprising at least one vessel, said at least one 
vessel comprising at least one inner tube adapted to 
facilitate ?oW therein, said at least one inner tube 
adapted to receive said multiphase ?oW, to create a How 
separation and release a gas portion of said multiphase 
110W, and to release a remainder of said multiphase 
?oW; 

diverting said gas portion from said multiphase ?oW; 

passing said remainder of said multiphase flow through a 
pump; and 

transferring said remainder of said multiphase How to a 
predetermined location through a pipe. 

14. The method of claim 16 Wherein diversion of said gas 
portion from said multiphase ?oW includes applying cen 
trifugal force to said multiphase How to separate said gas 
portion from said multiphase ?oW. 

Aug. 9, 2001 

15. The method of claim 16 further comprising: 

removing liquid droplets from said gas portion that Was 
diverted from said multiphase flow; and 

returning said liquid droplets to said remainder of said 
multiphase ?oW prior to passing said remainder of said 
multiphase flow through said pump. 

16. The method of claim 16 further comprising: 

monitoring the liquid level in said How divider; and 

adjusting the pump speed to substantially maintain a 
desired liquid level range in said How divider. 

17. The system of claim 9 Wherein the velocity of said 
multiphase ?oW entering at least one side opening of said at 
least one inner tub creates centrifugal forces that initially 
force a liquid portion of said remainder against the sides of 
said at least one inner tube While said gas portion remains 
substantially in the center of said at least one inner tube. 

18. The system of claim 9 further comprising an eXpan 
sion vessel in ?uid communication With said How divider 
such that said expansion vessel receives an excess portion of 
said remainder When said remainder reaches a predeter 
mined level in said vessel of said How divider. 

19. The system of claim 9 further comprising a liquid 
trapping vessel interposed betWeen said pump and said 
recombining device, said liquid trapping vessel adapted to 
send a portion of said remainder back to said pump to 
maintain a sufficient seal. 

20. The system of claim 9 Wherein said recombining 
device is a recombination manifold comprised of a Wye 
section and an eduction tube. 

* * * * * 


