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[57] AlBSCT 

The present invention relates to methods of producing a plu 
rality of predominantly gaseous well streams from wells at dif 
ferent locations which are conducted by a gathering system to 
a central processing location. By the present invention, liquid 
desiccant is continuously intimately mixed with the well 
streams at each well location so that portions of the water con 
tained therein are removed thereby preventing the subsequent 
formation of hydrates. The well stream-liquid desiccant mix 
tures are conducted by the gathering system to the central lo 
cation and combined. The combined liquid desiccant is 
separated from the combined well streams at the central loca 
tion and regenerated by removing the absorbed water 
therefrom. Portions of the regenerated liquid desiccant are 
then returned to each of the well locations for remixing with 
the well streams, 

9 Claims, 5 Drawing Figures 
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METHODS OF PRODUCING A PLURALITY OF WELL 
STREAMS 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates generally to ‘methods of 

producing a plurality of well streams, and more particularly, 
but not by way of limitation, to methods of producing a plu 
rality of well streams wherein liquid desiccant is continuously 
intimately mixed with the well streams to prevent the sub 
sequent formation of hydrates. 

2. Description of the Prior Art 
Many methods and systems have been developed and used 

for producing predominantly gaseous well streams. Com 
monly, such well streams are produced from wells at different 
locations and are conducted to a central location where they 
are combined and processed. For example, the combined well 
streams may be processed in a natural gasoline plant for the 
removal of lighter fractions contained therein, such as 
propane, butane and the like. Also, the well streams from 
wells in a particular area may be conducted to a central point 
where they are combined and processed to remove water and 
other undesirable components such as hydrogen sul?de, and 
then pumped to a point of further processing or use. 
Well streams produced from underground well formations 

commonly contain hydrocarbon gases, water vapor, hydrocar 
bon liquids and liquid water. In order to produce such wells, it 
has been found necessary to remove water vapor from the well 
stream at the well location. The reason for this is that 
hydrocarbon or natural gases containing water vapor form 
solid hydrates at relatively high temperatures. These hydrates 
readily plug-off pipelines or processing equipment through 
which the well stream is being conducted preventing the effec 
tive production of the well stream or causing damage to equip— 
ment. 

In the case of predominantly gaseous well streams, the 
liquids contained in the well streams are commonly removed 
at the well location and the remaining well stream processed 
to prevent the formation of hydrates. Heretofore, such 
processing has been accomplished in a variety of ways. For ex 
ample, when a well stream must be delivered to a pipeline at 
or near the ?owing pressure of the well, a conventional liquid 
separator ahead of a conventional liquid desiccant dehydra 
tion system has commonly been employed at the well location. 
Such conventional liquid desiccant dehydration systems in 
clude a vapor-liquid contactor vessel wherein a liquid desic 
cant is brought into intimate contact with the well stream 
thereby dehydrating it. The water rich liquid desiccant is 
regenerated in heating apparatus and recirculated into the 
contactor vessel. 

Where the well stream must be delivered to the pipeline at a 
pressure below the ?owing pressure of the well, it is necessary 
to reduce the pressure of the well stream at the well location. 
Such a pressure reduction process brings about a temperature 
drop in the well stream, and as a result, hydrates readily form. 
In order to overcome this problem, well stream heating equip 
ment has commonly been used. Speci?cally, well stream 
heaters have been installed between the well and the pressure 
reduction means in order to elevate the well stream tempera 
ture so that the resulting temperature of the well stream 
downstream of the pressure reduction means is high enough to 
prevent the formation of hydrates. Another commonly used 
technique has been to install a well stream heater immediately 
downstream of the pressure reduction means so that any 
hydrates formed will be melted immediately. Heretofore, even 
where a well stream heater is used to elevate the temperature 
of the well stream or to melt hydrates that form, it has been 
necessary to install a conventional separator downstream of 
the heater to remove liquids from the well stream, and in cli 
mates where relatively cold atmospheric temperatures are 
reached, it has been necessary to employ a conventional liquid 
desiccant dehydration system downstream of the separator to 
prevent the subsequent formation of hydrates in pipelines and 
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processing equipment. The installation of a conventional gas 
dehydration system at each well location results in a high in 
vestment cost as well as high operating costs due to fuel and 
maintenance expense. 
The present invention provides methods of producing a plu 

rality of predominantly gaseous well streams from wells at dif 
ferent locations which are conducted to a central location 
whereby relatively inexpensive production equipment is in 
stalled at each well location. 

SUMMARY OF THE INVENTION 

The present invention relates to a method of producing a 
plurality of predominantly gaseous well streams which com 
prises the steps of separating liquids contained in the well 
streams at each of the well locations, intimately mixing liquid 
desiccant with the well streams at each of the well locations so 
that portions of the water contained in the well streams are ab 
sorbed by the liquid desiccant thereby preventing the sub 
sequent formation of hydrates by the well streams, conducting 
the well stream-liquid desiccant mixtures from each of the 
well locations to a central location, combining the well 
stream-liquid desiccant mixtures at the central location, 
separating the combined liquid desiccant from the combined 
well streams at the central location, regenerating the com 
bined liquid desiccant at the central location by removing the 
absorbed water therefrom, and returning portions of the 
regenerated liquid desiccant to each of the well locations for 
remixing with the well streams. 

It is, therefore, a general object of the present invention to 
provide methods of producing a plurality of well streams. 
A further object of the present invention is the provision of 

methods of producing a plurality of predominantly gaseous 
well streams wherein a minimum of production equipment is 
required at individual well locations. 
Yet another object of the present invention is to provide 

methods of producing a plurality of predominately gaseous 
well streams wherein the production equipment required at 
each well location is inexpensive and simple to operate. 

Still a further object of the present invention is the provision 
of methods of producing a plurality of predominantly gaseous 
well streams wherein the subsequent formation of hydrates by 
the well streams is prevented and the well streams are partially 
dehydrated. 
Another object of the present invention is the provision of 

methods of producing a plurality of predominantly gaseous 
well streams wherein water and hydrogen sul?de contained in 
the well streams may be at least partially removed as the well 
streams are being produced. 
Other and further objects, features and advantages will be 

apparent from the following detailed description of presently 
preferred embodiments of the invention, given for the purpose 
of disclosure and taken in conjunction with the accompanying 
drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a diagrammatic illustration of a system for carrying 
out the method of the present invention for producing a 
predominantly gaseous well stream connected to a gathering 
system, 

FIG. 2 is a diagrammatic view of an alternate system for car 
rying out the method of the present invention for producing a 
predominantly gaseous well stream connected to a gathering 
system, 

FIG. 3 is a diagrammatic view of yet another system for car 
rying out the method of the present invention for producing a 
predominately gaseous well stream connected to a gathering 
system, - 

FIG. 4 is a diagrammatic view of a plurality of wells con 
nected by a gathering system to a central processing location; 
and 

FIG. 5 is an enlarged side elevational view, partially in sec~ 
tion, of a portion of the system illustrated in FIGS. 1 through 
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DESCRIPTION OF THE PREFERRED EMBODIMENTS 

The present invention relates to the production ofa plurali 
ty of predominantly gaseous well streams from wells at dif 
ferent locations, which are conducted to a central location. 
Predominantly gaseous well streams from wells located in a 
particular ?eld or area are commonly transported by a net 
work of underground pipelines (generally referred to as a 
gathering system) to a central point where they are combined 
and the gaseous portions thereof processed. 
The gas processing carried out at the central location varies 

considerably depending upon many factors. For example, if 
the ?eld or area wherein the wells are located is near a market 
for lique?ed petroleum gas (LPG), such as propane, butane 
and the like, the gases may be processed in a plant of a type 
commonly known as a natural gasoline plant whereby the 
heavier components of the gas are removed and lique?ed. If 
the ?eld is located in a remote area, the gas may simply be 
pumped through a pipeline to another location. In any case, 
however, it is generally always necessary to separate free 
liquids from the well streams and to dehydrate the gaseous 
portion of the well streams at the central location. The free 
liquids must be separated from the gaseous portion of the well 
streams since they cannot be processed simultaneously with 
the gas. Generally, the free liquids are separated and stored at 
the individual well locations and periodically transported to a 
nearby re?nery or other market by truck or separate pipeline. 
However, separation facilities are also required at the central 
location to remove liquids that condense in the gathering 
system, The gaseous portions of the well streams must be 
dehydrated to prevent the formation of hydrates in processing 
equipment and to meet purchaser speci?cations. 

Individual wells, even where they are located in the same 
?eld and producing formation, present different production 
problems. For example, one well may produce a well stream at 
a high ?owing pressure while others produce well streams at 
low flowing pressures. Also, in any gathering system, the pres 
sure required to cause a particular well stream to ?ow through 
the system depends on the distance of the well from the end of 
the gathering system. That is, since the well streams are com 
bined at the end of the gathering system at a particular pres 
sure, the further away a particular well is located, the greater 
pressure differential required to cause the well stream to ?ow 
through the gathering system. Thus, the ?owing pressure of 
some well streams connected to the gathering system may 
have to be reduced at the well location while the ?owing pres 
sure of others may have to be increased. Generally, however, 
the gathering system is operated at a low enough pressure 
level to allow all of the wells connected thereto to be 
produced at a pressure equal to or less than the ?owing pres 
sures thereof. 

The systems shown in FIGS. 1 through 3 of the drawings il 
lustrate apparatus required according to the present invention 
at individual well locations depending upon the ?owing pres 
sure of the particular well stream involved. 

Referring particularly to FIG. 1, a system for carrying out 
the method of the present invention for producing one of a 
plurality of wells connected to a gathering system where the 
?owing pressure of the well stream is generally equal to the 
gathering system pressure is illustrated. A conventional liquid 
separator vessel I2 is connected to the well 10 by a conduit 
14. The well l0 includes a conventional shut-off valve (not 
shown) mounted thereon. The separator 12 includes conven 
tional controls for continuously discharging separated liquid 
therefrom into a conduit 16. The gaseous portion of the well 
stream passes through the separator 12 into a conduit 18. A 
gas metering assembly 20, which may be a conventional ori 
?ce meter assembly, is disposed in the conduit 18 for metering 
the volume of gas passing therethrough. As will be un 
derstood, a gas meter is normally installed at each well so that 
the volume of gas produced into the gathering system by the 
well may be determined. A vapor-liquid mixing vessel 22, 
which will be described in detail hereinbelow, is connected to 
the conduit 18. A conduit 24, which is connected to the 
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gathering system (not shown), is connected to the vapor 
liquid mixing vessel 22. A tank or container 26 is connected to 
the suction of a conventional pump 28 by a suction conduit 
30. The discharge of the pump 28 is connected to the vapor‘ 
liquid mixing vessel 22 by a discharge conduit 32. The conduit 
16 is connected to the conduit 24 downstream of the vapor 
liquid mixing vessel 22. A conventional liquid meter 34 is 
disposed in the conduit 16. 

In operation of the system illustrated in FIG. 1, the well 
stream is conducted from the well at it's ?owing pressure into 
the separator vessel 12. While within the separator vessel 12, 
liquids contained in the well stream are separated and 
removed through the conduit 16. The remaining gaseous por 
tion of the well stream passes into conduit 18 through the 
meter assembly 20 and into the vapor-liquid mixing vessel 22. 
A reservoir ofliquid desiccant is contained within the tank 26, 
and a continuous quantity of liquid desiccant passes from the 
tank 26 into the pump 28 and through the conduit 30. The 
pump 28 may be any pump which will continuously pump a 
desired quantity of liquid desiccant into the vapor-liquid mix 
ing chamber 22. A conventional gas powered pump may be 
used for this purpose. As the well stream passes through the 
mixing vessel 22, it is intimately mixed with the liquid desic 
cant injected therein. The well stream-liquid desiccant mix 
ture then passes out of the vessel 22, into the conduit 24 and 
into the gathering system. The gathering system conducts the 
well stream-liquid desiccant mixture to a central processing 
location. The liquids passing into the conduit 16 from the 
separation vessel 12 pass into conduit 24 where they are com 
bined with the well stream-liquid desiccant mixture passing 
therethrough. If it is desirable to conduct the well stream 
liquids through the gathering system to the central location, 
the system illustrated in FIG. 1 may be used and a meter 34 in 
stalled in the conduit 16 to meter the volume of liquids 
produced by the well 10. However, if desirable, the conduits 
16 may be connected to one or more storage tanks located at 
the well location from where the liquids accumulated therein 
may be transported to a re?nery or other market. 

Referring to FIG. 2, a system for carrying out the method of 
the present invention is illustrated for use with a well 40 hav 
ing a well stream ?owing pressure greater than the pressure 
level of the gathering system. The system of FIG. 2 basically 
comprises a conduit 42 connected to the well 40. A pressure 
reducing valve or choke 44 is connected to the conduit 42, 
and a conventional well stream heater 46 is connected to the 
choke 44 immediately downstream thereof. A conduit 48 con 
nects the heater 46 to a conventional vapor-liquid separator 
vessel 50. The gaseous portion of the well stream leaving the 
separator vessel 50 passes into a conduit 52 which may have a 
conventional gas metering assembly 54 disposed therein. The 
conduit 52 is connected to a vapor-liquid mixing vessel 56 
which is in turn connected to a conduit 58. The conduit 58 is 
connected to the gathering system (not shown). The liquids 
separated in the separator vessel 50 pass into the conduit 60 
which is connected to the conduit 58 downstream of the 
vapor-liquid mixing vessel 56. A liquid meter 62 may be 
disposed in the conduit 60 for measuring the volume of the 
liquids passing therethrough. A tank 64 containing a reservoir 
of liquid desiccant is connected to a pump 66 by a suction 
conduit 68, and the discharge of the pump 66 is connected to 
the vapor-liquid mixing vessel 56 by a discharge conduit 70. 

In operation of the system illustrated in FIG. 2, the well 
stream produced by the well 40 passes through the conduit 42 
through the choke 44. The choke 44 is adjusted to reduce the 
pressure of the well stream passing therethrough to a level suf 
ficient to cause a desired volume of the well stream to pass 
into the gathering system. The pressure reduction of the well 
stream across the choke 44 brings about a cooling of the well 
stream, and as a result, hydrates are formed. The cooled well 
stream and hydrates enter the well stream heater 46 wherein 
heat is transferred to the well stream, heating it enough to melt 
the hydrates. The well stream then passes from the heater 46 
into the conduit 48 and into the separator vessel 50. Liquids 
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contained in the well stream are separated in the separator 
vessel 50 and discharged into the conduit 60. The gaseous por 
tion of the well stream passes into the conduit 52, through the 
gas metering assembly 54 and into the vapor-liquid mixing 
vessel 56. A continuous stream of liquid desiccant is injected 
into the vapor-liquid mixing vessel 56 by the pump 66 which 
takes suction from the reservoir of liquid contained in the tank 
64. The liquid desiccant is discharged through the discharge 
conduit 70 into the vapor-liquid mixing vessel 56. The well 
stream-liquid desiccant mixture leaves the mixing vessel 56 
through conduit 58. The conduit 58 is attached to the gather 
ing system, and the liquids separated in the separator vessel 50 
pass through the conduit 60, through the meter 62 and into 
the conduit 58 where they mix with the well stream-liquid 
desiccant mixture passing therethrough. However, if desira 
ble, the conduit 60 may lead the liquids separated in the 
separator vessel 52 to storage facilities located at the well lo 
cation. 

Referring to FIG. 3, an alternate system for carrying out the 
method of the present invention for use with a well having a 
well stream ?owing pressure greater than the gathering system 
pressure is illustrated. The well 80 is connected to a conduit 
82. The conduit 82 is in turn connected to a vapor-liquid 
chamber 84, wherein the well stream is mixed with liquid 
desiccant. The liquid desiccant is injected into the vessel 84 by 
a pump 86 which pumps liquid desiccant from a reservoir 
thereof contained in a tank 88 through a suction conduit 90 
and through a discharge conduit 92. The resulting well stream 
liquid desiccant mixture formed in the vessel 84 passes into a 
conduit 94 which is connected to a choke 96. From the choke 
96 the well stream passes through a conduit 98 into a conven 
tional three-phase separator vessel 100 wherein the liquids 
contained in the well stream and the liquid desiccant mixed 
therewith are individually separated from the gaseous portion 
of the well stream. The gaseous portion of the well stream 
passes out of the separator 100 into a conduit 102 having a gas 
metering assembly 104 disposed therein. The conduit 104 is 
connected to the gathering system and the liquid desiccant 
separated in the separator vessel 100 passes therefrom into a 
conduit 106. The conduit 106 is connected to the conduit 102 
downstream of the gas metering assembly 104. The liquids 
separated in the separator vessel 100 pass into the conduit 108 
having a liquid meter 110 disposed therein. The conduit 108 is 
connected to the conduit 106. 

In operation of the system illustrated in FIG. 3, the well 
stream from the well 80 ?ows through conduit 82 into the mix 
ing vessel 84 where it is mixed with a continuous stream of 
liquid desiccant. The stream of liquid desiccant is pumped 
from a reservoir thereof contained in the tank 88 by the pump 
86. The well stream-liquid desiccant mixture formed in the 
vessel 84 passes into the conduit 94 and through the choke 96 
wherein the pressure of the well stream mixture is reduced. 
Because liquid desiccant has been intimately mixed with the 
well stream, and a portion of the water contained therein ab 
sorbed in the liquid desiccant, hydrates are not formed by the 
well stream. The well stream then passes into conduit 98 into 
the separator vessel 100. The gaseous portion of the well 
stream from the separator vessel 100 passes through the con 
duit 102, through the gas metering assembly 104 and into the 
gathering system. The liquid desiccant separated in the 
separator vessel I00 passes through the conduit 16 into the 
conduit 104 where it remixes with the gaseous portion of the 
well stream. If it is desirable to remix the liquids contained in 
the well stream with the gaseous portion of the well stream so 
that they will be conducted through the gathering system to 
the central location, the conduit 108 is connected to the con~ 
duit 106. The meter 110 disposed in the conduit 108 meters 
the volume of ?uids passing therethrough. However, if desira 
ble, the conduit may lead the ?uid separated in the separator 
vessel 100 to storage facilities at the well location. 

Referring to FIG. 5, a preferred vapor-liquid mixing vessel, 
generally designated by the‘numeral 120, for use according to 
the present invention is illustrated. The vessel I20 basically 
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6 
comprises an elongated horizontal container 122 having an 
inlet connection 124 at the forward end thereof and an outlet 
connection 126 at the rearward end thereof. A plurality of 
spray nozzles 128, which may be any suitable conventional 
spray nozzles are disposed within the forward end of the con 
tainer 122. The spray nozzles 128 are connected in a conven 
tional manner by a piping assembly 130, which is in turn con 
nected to a liquid desiccant pump 131. The liquid desiccant 
pump is connected to a tank 133 by a conduit 135, and as il 
lustrated in FIG. 5, the tank 133, pump I31 and conduit 135 
may be mounted on a skid for convenience. It should be noted 
that the tank 133 may be of a size su?icient to contain a rela 
tively large volume of liquid desiccant as compared to the 
volume rate thereof injected into the mixing vessel 120 so that 
additional liquid desiccant need not be added to the tank 133 
for relatively long periods of time. 
A plurality of vertical baffles 132 are disposed within the 

vessel 122. The baffles 132 are arranged in a conventional 
manner for causing ?uids passing therethrough to follow a tor 
tuous path. The vessel 120 may also contain a conventional 
packing media, such a berl saddles, for bringing about inti 
mate contact between vapor and liquid passing through the 
vessel 120. In operation of the vapor-liquid mixing vessel 120, 
the well stream enters the vessel 120 through the forward con 
nection 124 thereof. A continuous stream of liquid desiccant 
is pumped by the pump 13] through the piping assembly 130, 
through the spray nozzles 128 and into the vessel 120. As the 
liquid desiccant and well stream pass through the vessel 120, 
they are intimately mixed and the vapor portion of the well 
stream is intimately contacted by the liquid desiccant. This in 
timate contact brings about the absorption of a major portion 
of water contained in the well stream by the liquid desiccant. 
The well stream-liquid desiccant mixture then passes out of 
the vessel 120 through the outlet connection 126 thereof. 

It has been found that relatively high quantities of water 
may be removed from well streams passing through the vapor 
liquid mixing vessel 120 with relatively small quantities of 
liquid desiccant. For example, well stream dew point depres~ 
sions as high as 50° F. may be obtained by mixing a 70 percent 
by weight aqueous ethylene glycol solution with the well 
stream at a rate of approximately 0.2 gallons per million stan 
dard cubic feet (MMSCF) of the well stream. As will be un 
derstood, the particular type and quantity of liquid desiccant 
mixed with a particular well stream will depend on a variety of 
factors such as the ?owing conditions of the well stream, the 
desired amount of water to be removed from the well stream, 
etc. However, it has been found that the formation of hydrates 
may generally be prevented by mixing a liquid desiccant, such 
as an aqueous solution of ethylene or diethylene glycol at a 
concentration of from 65 percent to 75 percent glycol by 
weight, with a well stream at the rate of from about 0.15 to 
about 0.20 gallons of liquid desiccant per MMSCF of the well 
stream. 

Referring now to FIG. 4, a plurality of wells 130 connected 
to a central processing facility 132 by a gathering system 134 
is illustrated in diagrammatic form. It will be understood that 
one of the systems illustrated in FIGS. 1 through 3, is installed 
at each of the well 130 locations, through which the well 
stream from each of the wells 130 is produced prior to enter 
ing the gathering system 134. The gathering system 134 com 
prises a plurality of underground pipelines connected together 
so that the well streams from the wells 130 are combined and 
conducted to the central processing location 132. At the cen 
tral processing location 132 the combined well stream-liquid 
desiccant mixtures from the wells 130 enter an inlet separator 
136. The inlet separator 136 may be any conventional three 
phase separator which functions to individually separate the 
combined well stream liquids and liquid desiccant from the 
combined gaseous portion of the well streams. The gaseous 
portion of the well streams passes from the inlet separator to a 
gas processing facility 138. From the gas processing facility 
I38, the gas may be conducted to sales or to a point of further 
processing. Well stream liquids separated in the inlet separa 
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tor 136 are conducted to liquid storage facilities 140 from 
where they may be transported to a point of further 
processing. The combined liquid dessicant separated in the 
inlet separator 136 is conducted to a conventional liquid 
desiccant regeneration system 142, wherein the liquid desic~ 
cant is regenerated by removing absorbed water therefrom. As 
will be understood by those skilled in the art, the gas 
processing facilities 138 will generally always include a con 
ventional dehydration system for dehydrating the combined 
gaseous portion of the well streams. If this dehydration facility 
is of the liquid desiccant type, the regeneration facilities re 
lated thereto may be used to regenerate the liquid desiccant 
separated in the inlet separator 136. It should be noted that 
liquid desiccants such as ethylene or diethylene glycol are 
generally regenerated to a relatively high purity for use in con 
ventional dehydration systems. For example, diethylene glycol 
is commonly regenerated to a purity of from about 90 percent 
by weight to about 95 percent by weight. Since a high purity 
aqueous glycol solution will freeze at elevated temperatures, 
water may be added thereto to adjust the glycol solution to a 
purity of approximately 70 percent by weight. A 70 percent by 
weight glycol solution will not freeze at normal atmospheric 
temperatures and may be stored at the well locations and cen 
tral location. The liquid desiccant regenerated in the 
regenerator 142 is stored in storage facilities 144. Portions of 
the regenerated liquid desiccant stored in the storage facilities 
144 may from time to time be transported by truck or other 
convenient means to the locations of the wells 130 for storage 
and remixing with the well streams produced from the wells 
130. 
Thus, methods of producing a plurality of predominantly 

gaseous well streams are provided, which results in considera 
ble cost savings as compared to conventional methods. For ex 
ample, the system illustrated in FIG. 1 may be substituted for a 
conventional system which would include a conventional 
liquid desiccant dehydration system. It has been found by the 
applicant that the tank 26, pump 28, and associated piping 
mounted on a skid, and the vapor-liquid mixing vessel 22 are 
approximately $2,000 to $3,000 less expensive to manufac 
ture and install than a comparable conventional gas dehydra 
tion system. 
The system illustrated in FIG. 2 may be used in lieu ofa con 

ventional system utilizing a conventional gas dehydration 
system at a savings in manufacturing and installation cost of 
from about $2,000 to $3,000. 
The system illustrated in FIG. 3 may be used in lieu ofa con 

ventional system which would include a well stream heater, a 
well stream separator and a conventional gas dehydration 
system resulting in a manufacturing and installation cost 
savings of from approximately $8,000 to $10,000. 
The systems required for carrying out the present invention 

are also less expensive to operate and maintain as compared to 
heretofore used systems since liquid desiccant regeneration 
facilities are not required at each well location bringing about 
less fuel consumption and maintenance expense at each well 
location. 
As will be understood by those skilled in the art, other 

chemicals for removing undesirable components contained in 
the well stream may be injected into the mixing vessel simul 
taneously with the liquid desiccant. For example, an aqueous 
monoethanolamine solution may be mixed with a well stream 
containing hydrogen sulfide simultaneously with an aqueous 
glycol solution. The amine solution will absorb a major por‘ 
tion of the hydrogen sul?de and the glycol solution will absorb 
a major portion of the water contained in the well stream. The 
amine and glycol solutions may be separated and regenerated 
at the central processing location in a conventional manner, 
and then returned to the well locations. 
The present invention, therefore, is well adapted to carry 

out the objects and attain the ends and advantages mentioned, 
as well as those inherent therein, while presently preferred 
embodiments of the invention are given for the purpose of dis 
closure, numerous changes in the details of construction and 

20 

25 

30 

35 

40 

45 

55 

60 

65 

75 

8 
arrangement of parts can be made which will readily suggest 
themselves to those skilled in the art and which are encom 
passed within the spirit of the invention and the scope of the 
appendant claims. 
What is claimed is: 
1. A method of producing a plurality of predominantly gase 

ous well streams which comprises the steps of: ' 
separating liquids contained in the well streams at each of 

the well locations; 
metering the separated well streams at each of the well loca 

tions; 
intimately mixing liquid desiccant with the well streams at 
each of the well locations so that portions of the water 
contained in the well streams are absorbed by the liquid 
desiccant thereby preventing the subsequent fonnation of 
hydrates by the well streams; 

metering the separated liquids at each of the well locations; 
combining the separated liquids with said well stream-liquid 

desiccant mixtures at each of the well locations; 
conducting the well stream-liquid desiccant mixtures from 

each of the well locations to a central location; 
combining the well stream-liquid desiccant mixtures at the 

central location; 
separating the combined liquid desiccant from the com 

bined well streams at the central location; 
regenerating the combined liquid desiccant at the central 

location by removing the absorbable water therefrom; 
and 

returning portions of the regenerated liquid desiccant to 
each of the well locations for remixing with said well 
streams. 

2. A method of producing a plurality of predominantly gase 
ous well streams which comprises the steps of: 

reducing the pressure of the well streams at each of the well 
locations; 

heating the well streams at each of the well locations to melt 
hydrates formed by the well streams as a result of reduc 
ing the pressures thereof; 

separating liquids from the well streams at each of the well 
locations; 

intimately mixing liquid desiccant with the well streams at 
each of the well locations so that portions of the water 
contained in the well streams are absorbed by the liquid 
desiccant thereby preventing the subsequent formation of 
hydrates by the well streams; 

conducting the well stream-liquid desiccant mixtures from 
each of the well locations to a central location; 

combining the well stream-liquid desiccant mixtures at the 
central location; 

separating the combined liquid desiccant from the com 
bined well streams at the central location; 

regenerating the combined liquid desiccant at the central 
location by removing the absorbed water therefrom; and 

returning portions of the regenerated liquid desiccant to 
each of the well locations for mixing with said well 
streams. 

3. The method of claim 2 which is further characterized to 
include the step of metering the separated well streams at each 
of the well locations. 

4. The method of claim 3 which is further characterized to 
include the step of conducting the separated liquids to storage 
at each of the well locations. 

5. The method of claim 3 which id further characterized to 
include the steps of: 

metering the separated liquids at each of the well locations; 
and 

combining the separated liquids with said well stream-liquid 
desiccant mixtures at each of the well stream locations. 

6. A method of producing a plurality of predominantly gase 
ous well streams which comprises the steps of: 

intimately mixing the well streams with liquid desiccant at 
each of the well locations so that portions of the water 
contained in the well streams are absorbed by the liquid 
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desiccant thereby preventing the subsequent formation of 
hydrates by the well streams; 

reducing the pressures of the well stream-liquid desiccant 
mixtures at each of the well locations; 

individually separating liquids and liquid desiccant from the 
well streams at each of the well locations; 

remixing the well streams with the separated liquid desic 
cant at each of the well locations; 

conducting the well stream-liquid desiccant mixtures from 
each of the well locations to a central location; 

combining the well stream-liquid desiccant mixtures from 
each of the well locations at the central location; 

separating the combined liquid desiccant from the com 
bined well streams at the central location; 

regenerating the liquid desiccant at the central location by 
removing the absorbed water therefrom; and 

10 

25 

30 

35 

40 

50 

55 

60 

65 

70 

75 

10 
returning portions of the regenerated liquid desiccant to the 

well locations for mixing with said well streams. 
7. The method of claim 6 which is further characterized to 

include the step of metering the separated well streams at each 
of the well locations. 

8. The method of claim 7 which is further characterized to 
include the step of conducting the separated liquids to storage 
at each of the well locations. 

9. The method of claim 7 which is further characterized to 
include the steps of: 

metering the separated liquids at each of the well locations; 
and 

combining the separated liquids with the well stream-liquid 
desiccant mixtures at each of the well locations. 

* * * * * 


