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It is claimed:
B An apparatus for controlling flow of fluid comprising:

a flow ratio contro system having af least a first passageway and a second/

10.  An apbaratus as in claim S wherein the first passageway has a textured interior
surface. J

11, ZAn apparatus as in claim 5 wherein the first passageway 15 made of a swellable
affrial, the passageway constricting when the material swells.

46




WO 2031/09710% PCT/US2011/022617

12, An apparatus as in ¢laim 5 wherein the swellable material swells when contacted
by the fluid when an undesired component is present in the fluid.

13.  An apparatus as m claim 5 wherein the second passageway of the fluid
system will provide less resistance to fluid flow than the first passageway whehn the fluid
viscosity is higher than a target viscosity.

[4.  Anapparatus as in claim 5 wherein the increase in vesistance tofluid flow in the
second passageway in response to an increase in viscosity of the fluj is less than the
increase in resistance to fluid flow in the first passageway.

15. Anapparatus as 1n claim 5 wherein the second passa ay of the fluid ratio
system provides substantially constant resistance to fluid f)0w regardless of changes in

flnd viscosity.

16.  Anapparatus as in claim 15 wherein the ' passacreway has a plurality of flow
restrictors therein. -

17.  An apparafus as in claim 16 Wherein ke flow restrictors are orifice plates.

18.  An apparatus as in claim [4 whem the second passageway further comprises a
vortex diode, '

9. An apparatus as in claim J} wherein the pathway dependent resistance system will
impart a back-pressure on fluig/flowing through the apparatus.

20.  An apparatus as inflaim I wherein the pathway dependent resistance system
further comprises a vorp€x assembly.

n, %

21, An apparatyf as in claim 20 wherein the vortex assembly comprises a first and
second inlet, a vgfrtex chamber and an outlet,

secopfd passageway of the flow ratio control system.
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23.  An apparatus as in claim 21 wherein the vortex assembly further comprises at
a second outlet.

24.  An apparatus as in claim 22 wherein the first inlet of the vortex assembl
direct fluid into the vortex chamber primarily tangentially. '

25.  An apparatus as in ¢laim 22 wherein the second inlet of the vor’tessembly wiil
direct fluid into the vortex chamber primarily radially. -

26.  An apparatus as in claim 24 wherein the first inlet directs ¢ into the vortex
chamber at an angle substantially notmal to & radial line extendjfig from the vortex outlet.

27.  An apparatus as in claim 25 wherein the second inley directs fluid into the vortex
chamber substantially in line with the vortex outlet.

28.  An apparatus as in claim 20 wherein the vortgh assembly comprses a vortex
chamber, at least one outlet, and multiple inlets direct fluid into the vortex
chamber primarily tangentially.

29.  An apparatus as in ¢laim 28 vortex assembly further comprises
multiple inlets which direct fluid into th¢vortex chamber primarily radially.

30.  Anapparatus as in claim the pathway dependent resistance system
comprises at least two vortex assginblies connected in parallel,

31.  Anapparatus as in clgffm 30 wherein the pathway dependent resistance system
comprises at least two vogex assemblies connected in series.

32, Anapparatus j £in claim 31 wherein the pathway dependent resistance system
comprises a {irst u second vortex assemblies, each vortex assembly having a vortex
chamber, a first ghd second inlets and an outlet, the first inlet of the second vortex
assembly in communication with the outlet of the first vortex assembly,

33. Ay pparatus as in claim 32 wherein the first inlet of the second vortex assembly
Fluid into the vortex chamber of the second vortex assembly primarily radially.
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34.  Anapparatus as in claim 20 wherein the vortex assembly comprises a cylindricpf
vortex assembly.

35.  Anapparatus as in claim | further comprising a fluid amplifier system igferposed
between the fluid ratio systemn and the pathway dependent resistance system gfid in fluid
communication with both.

36.  An apparatus as in claim 35 wherein the fluid amplifier system fomprises a
proportional amplifier. =

37.  Anapparatus as 1 claim 35 wherein the fluid amplifier COmprises a
pressure-type amplifier. /

38, An apparatus as m claim 35 wherem the fluid amﬁer system comprises a jet-
type amplifier, ¢

39.  An apparatus as in claim 35 wherein thc id amplifier system comprises a
bistable amplifier. ‘

40.  An apparatus as in claim 35 whereigf the fluid ratio system further COMmprises a
primary flow passageway, the primary c passageway in flnd communication with the

fluid amplifier system,

41, Anapparatus as in claim 48 wherein the primary passageway further comprises a
vortex diode.

42.  Anapparatus as in g faim 40 wherein the primary passageway will accommodate
more fluid flow than eitjfer the first or second passageways.

43, An apparalug fas in claim 40 wherein the primary passageway will accommodate
more flow than € first and second passageways combined.

44 An n as i claim 40 wherein the first and second passageways of the flow
ratio contphl system will direct flow from the primary passageway.
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45.  An apparatus as in claim | further comprising multiple fluid amplifier systems /
interpased between the fluid ratio system and the pathway dependent resistance
the fluid amplifier systems arranged in series. "

46.  Anapparatus as in claim 45 wherein the multiple fluid amplifier Syste compnse
at Jeast one proportional amplifier and at least one bistable amplifier.

47.  An apparatus as in claim 45 wherein the multiple fluid amplifiystems comprise
at least one pressure-type amplifier and at least one bistable amplifigf.

48.  An apparatus as in claim 3, wherein the first passageway/of the fluid ratio control
system will provide less resistance than the second passagew to fluid flow as the flow
rate increases.

49.  Ap apparatus as in claim 3, wherein the secondfassageway of the fluid ratio
control system will provide more resistance than th eftirst passageway to fluid flow as the
flow rate increases. '

50.  An apparatus as in claim 3, wherein ratio control system comprises a
bistable switch.

51.  An apparatus as in ¢laim 3, the second passageway of the fluid ratio
system will provide less resistance y6 fluid flow than the first passageway when the fluid
flow rate is lower than a target flgfv rate.

52. An apparatus as in claf n 3, wherein the second passageway of the fluid ratio
system provides substann ly constant resistance to fluid flow regardless of changes in
fluid flow rate. "

53. An apparatus i claim 3, wherein the pathway dependeunt resisiance system
further comprtsea vortex assembly having a first and second inlet, a vortex chamber and
an outlet.

54, as m claim 53, wherein the first inlet of the vortex assembly is in
fluid copf 'munication with the first passageway of the flow ratio control system and
whergfn the second inlet of the vortex assembly is in fiuid communication with the
seghnd passageway of the flow ratio conirol system.




WO 2011/097101 PCT/US2011/022617

55.  An apparatus as in claim 54, wherein the first inlet of the vortex assembly will , 4
direct fluid into the vortex chamber primarily tangentially, and wherein the second jlet
of the vortex assembly will direct fluid into the vortex chamber primarily radially/

56.  An apparatus as in claim 3, further comprising a fluid amplifier systeinterposed
between the fluid ratio system and the pathway dependent resistance and m fluid
communication with both. f

57.  An apparatus as in claim 56 wherein the fluid ratio system fffther comprises a
primary flow passageway, the primary flow passageway in ﬂmd 'ommunication with the
fluid amplifier system. ‘

58.  An apparatus as in claim 4, wherein the first passag way of the fluid ratio conirol
is more density dependent than the second passageway/

59.  Anapparafus as in claim 58, wherein the sefond passageway will provide
substantially constant resistance to fluid flow ag he density changes.

60.  An apparatus as in claim 58, whereigfthe second passageway will provide less
resistance to fluid flow as the flow rate ipreases.

61.  An apparatus as in claim 4, the second passageway of the fluid ratio
system will provide less resistancgto fhuid flow than the first passageway when the fluid
density is higher than a target d#nsity.

62.  An apparatus as in glaim 68, wherein the pathway dependent resistance system
further comprises a vortgh assembly having a first and second inlet, a voriex chamber and
an outlet.

63. An as in claim 62, wherein the first inlet of the vortex assembly s in
fluid communjfation with the first passageway of the flow ratio control system and
wherein the gecond inlet of the vortex assembly is in fluid communication with the
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65.  An apparatus as in claim 58, further comprising a fluid amplifier system
interposed between the fluid ratio system and the pathway dependent resistance
and in fluid communication with both.

66.  Amn apparatus as 1n claim 65 wherein the fluid ratio system further co o a
primary flow passageway, the primary flow passageway in fluid commummon with the
fluid amplifier system.

67.  An apparatus as in claim | wherein the apparatus is an for
positioning downhole in a welibore extending through a subterranéan formation.

68.  An apparatus as in claim 67, wherein the flow conuoiystem 1s positioned n the
wall of the oilfield tubular.

65.  An apparatus as in claim 68, wherein the oiiﬁetuhular has an interior
passageway (o fluid communication with the flow 10 control system.

70.  An apparafus as in claim 69, wherein r fluid will flow from the formation
into the tubular interior passageway. /

71.  An apparatus as In claim 69, wh the apparatus 1s for controlling production
fluid flow and wherein the appara’msiects oil production over natural gas production.

72.  An apparatus as in claim - , wherein the apparatus is for controlling production
fluid flow and wherein the : selects natural gas production over water
production.

73.  An apparatus as j claim 69, wherein the apparatus is for controlling production
fluid flow and wherejd the apparatus selects oil produciion over water production.

74. An as in claim 71, wherein the apparatus will provide higher resistance
to flow as themposition of the formation fluid changes to a higher percentage of
natural gas. /

75. apparatus as in claim 5, wherein the flow control system is positioned in an
oilfigld tubular, and wherein the apparatus is for controliing production fluid flow, and
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wherein the apparatus will increase resistance to fluid flow when the formation fluid /
reaches a target percentage composition of natural gas. '

76.  An apparatus as in claim 48, wherein the flow control system is position n an
oilfield tubular, and wherein the apparatus is for controlling production fluid flow, and
wherein the apparatus selects oil production over natural gas production.

77.  An apparatus as in claim 58, wherein the flow control system 15 fositioned in an
oilfield tubular, and wherein the apparatus is for controlling producgon fluid flow, and
wherein the apparatus selects oil production over natural gas proddction.

78.  An apparatus as in claim 68, further comprising a plurdiity of flow ratio control
systems and pathway dependent resistance systems. /

79.  An apparatus as in claim 48, wherein the ﬂowntroi system is positioned in an
oilfield tubular, and wherein the apparatus is for copfrolling production fluid flow, and
wherein the apparatus will provide increased resiglance to flow when flow rate is above a

target flow rate.

80.  An apparatus as in claim 67, the appfhratus for injecting injection fluid from the
oitfield tubular into the formation.

81.  An apparatus as in claim 80 Avherein the apparatus is for controlling injection of
the injection fluid into the formagbn.

82.  Anapparatus as in 81, wherein the injection fluid is steam.
83.  An apparatus as # claim 81, wherein the injection fluid is carbon dioxide.

34.

86. 4 An apparatus as in claim 5, wherein the apparatus is an oilfield tubular for
pogitioning downhole in a wellbore extending through a subterranean formation, and



WO 2011/097101 PCT/US2011/022617

wherein the apparatus is for controlling injection fluid flow, and wherein the apparatug/ |
will decrease resistance to injection fluid flow when the injection fluid reaches a -=’"-
percentage composition of steam.

87.  Anapparatus as in claim 48, wherein the apparatus is an oilfield tubul; £ for
positioning downhole in a wellbore extending through a subterranean form ftion, and
wherein the apparatus is for controlling injection fluid flow, and whereinfhe apparatus
will decrease resistance to injection fluid flow when the injection ﬂmai!s below a
target flow rate,

88.  An apparatus as in claim 58, wherein the apparatus is angilfield tubular for
positioning downhole in a wellbore extending through a subiy rranean formation, and
wherein the apparatus is for controiling injection fluid floy/ and wherein the apparatus
will decrease resistance to injection fluid flow when the, en31ty of the injection fluid falls
below a target density, '

89.  An apparatus as in claim 67, wherein the g Aparatus is for controlling flow of
cementing fluid from the exterior of the oilfielgAubular to the interior of the oilfield
tubular during reverse cementing.

90.  An apparatus &s in claim 89, -___ em the apparatus will provide higher resistance
to flow of cementing fluid as the cor gosition of the cementing fluid changes to a higher
viscosity.

91.  An apparatus as in clai W39, wherein the apparatus will provide higher resistance
to flow of cementing ﬂmd ag'the composition of the cementing fluid changes to a higher
density.

92.  An apparatus g€ in claim 89, wherein the apparatus will provide higher resistance
to fow of cementigh fluid as the composition of the cementing fluid changes Lo a higher
flow rate. 4

93.  An agharatus as in claim 89, further comprising a movable plug mounted in an

nterior pg Csageway of the oilfield tubular and operable to restrict fluid flow into the
mterioggPassageway.
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94.  An apparatus as in claim 97, wherein the flow ratio control system and pathway
dependent resistance system are positioned within the movable plug.

95.  An apparatus as in claim 71, further comprising a screen assembly for sap
control. /

96.  An apparatus as in claim 71, further comprising an inflow control r in flud
communication with the flow ratio control system.

97.  An apparatus as in claim 71, further comprising a plurailtvapparams spaced
along the wellbore.

98.  An apparatus as in claim 97, wherein the plurality are positioned in a
production string, the production string for extending thr igh the wellbore along a
production zone of the formation. /

95,  An apparatus as in claim 3, wherein the fir assageway will provide a greater
rate of increase in resistance in response to increfsed flow rate than the second
passageway.

100. An apparatus as in claim 3, wherey [ the second passageway will provide a lesser
rate of increase in resistance in to mereased flow rate than the first passageway.

101, A pathway dependent rcsu;ncc system, comprising:
a vortex chamber;

at least a first inlet; and

an outlet, the first of the pathway dependent resistance system 1n fhuid
comimunication with direction control system, the flow from the flow direction
control system affecfing direction flow takes into the pathway dependent resistance

system.

102, An , as in ¢laim 101, wherein the direction fluid flow takes into the
pathway gependent resistance system is dependent on fluid viscosity.

th
oh
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103.  An apparatus as in claim 101, wherein the direction fluid flow takes into the
pathway dependent resistance system is dependent on fluid flow rate.

104, An apparatus as in ¢laim 101, wherein the direction fluid flow takes i e
pathway dependent resistance system is dependent on fluid density.

105, An apparatus as in claim 102, wherein the pathway dependent regfstance system

comprises a first and second inlet.

106. An apparatus as in ¢claim 101 wherein the vortex : further comprises at
least a second outlet.

107.  An apparatus as in ¢laim 105 wherein the first inld 'of the vortex assembly will
direct fluid into the vortex chamber primarily tangentifily.

108, An apparatus as in claim 105 wherein the gécond inlet of the vortex assembly will
direct fluid into the vortex chamber primarily calially.

109.  An apparatus as in claim 101 wherg # the at least one inlet comprises multiple
inlets which direct fluid into the vortex ghamber primarily tangentially.

110, An apparatus as in ¢laim | the at least one inlet comprises multiple
inlets which direct fluid into the yortex chamber primarily radially.

111.  An apparatus as in ¢lg fm 101 wherein the at least one inlet comprises at least one
inlet for directing fluid inyf the vortex chamber primarily radially and at least one inlet
for directing fluid into He vortex chamber primarily tangentially.

112, An apparaty in claim 101, further comprising a second vortex chamber, second
vortex chamber glitlet, and second vortex chamber inlet, the second vortex chamber inlet
in fluid comnyfnication with the pathway dependent resistance system outlet.

F13. ag in claim 112 wherein the inlet of the second vortex assembly
directs fluid into the vortex chamber of the second vortex assembly primarily radially.
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114, An apparatus as in claim 112, further comprising a second inlet to the second
vortex chamber.

L15.  An apparatus as in claim 101 wherein the vortex chamber comprises a cyfndrical
vortex chamber.

116, An apparatus as in ¢laim 101, whergin the flow direction control sgfstemn comprises
multiple passageways.

117. An apparatus as in claim 116, wherein the multiple passaggiays are in fluid
communication with the pathway dependent resistance system pflet.

I118.  An apparatus as in claim 101, wherein the flow diregfion control system comprises
a flow ratio control system having at least a first and secgfid passageway.

[19.  Anp apparatus as in claim 118, wherein the firgf assageway of the fluid ratio
control system 1s more viscosity-dependent than r second passageway.

120.  An apparatus as in claim 119 wherein e first passageway of the flow ratio
control system will provide a greater incregfe in resistance to fluid flow than the second
passageway as the fluid viscosity increasgs.

121.  An apparatus as in claim | the second passageway of the fluid ratio
system will provide less resistancgfto fluid flow than the first passageway when the fluid
viscosity is higher than a target, fiscosity.

122.  An apparatus as in 119 wherein the second passageway of the fluid ratio
system provides Hy constant resistance to fluid flow regardless of changes in
fluid viscosity.

123, An apparayfs as in claim 119 wherein the second passageway further coraprises a
vortex diode. /

paratus as in claim 101, wherein the pathway dependent resistance system
t a back-pressure on fluid flowing through the apparatus.
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125, An apparatus as in claim 118, wherein the first passageway of the flow ratio
control system is in fluid communication with the first inlet of the pathway depende
resistance system.

126. An apparatus as in claim 125, wherein the second passageway of the figw ratio
control system s in fluid communication with a second mlet of the pathwadepend&nt
resistance system, /

127.  Anapparatus as in claim 125, wherein the first and second pagfageways of the
flow ratio control system are both in fluid communication with th effirst inlet of the
pathway dependent resistance system.

128.  An apparatus as in ¢laim 103, wherein the fluid into the vortex chamber
prumarily radially when the fluid flow rate is below a s rate,

129.  An apparatus as in claim 128, wherein the fly A will flow into the vortex chamber
primarily tangentially when the fiuid flow rate is ghove a target rate.

130.  An apparatus as in claim 129, whereinghe fluid will continue to flow into the
voriex chamber primarily tangentially whep /the fluid flow rate increases above a target
rate and then decreases below the target fte.

131.  An apparatus as in claim 103, Avherein the flow direction control system comprises
a tlow ratio system having at leas £ first and second passageway.

[32.  Anapparatus as in cla £31 wherein the flow ratio system comprises a bistable
swiich.

133, An apparatus ag An claim 131, wherein the second passageway of the fluid ratio
system will proﬁde\ss resistance to fluid flow than the firs| passageway when the fluid
flow rate is lower fhan a target flow rate.

134.  An appfratus as in claim 131, whezein the second passageway of the fluid ratio
system progides substantially constant resistance to fluid flow regardless of changes in
fluid floyfrate.
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135.  An apparatus as in claim 131, wherein the first inlet of the pathway dependent
resistance system is in fluid communication with the first passageway of the flow ratift
control system,

136. An apparatus as in claim 135, wherein the pathway dependent resistangé system
nas a second mlet and the second inlet is 1n fluid communication with the sgtond
passageway of the flow ratio control system. '

137.  An apparatus as in claim 131, further comprising a fluid ampj#ier system
interposed between the fluid ratio system and the pathway depend nt resistance system
and n fluid communication with both.

[38.  An apparatus as in claim 137, wherein the fluid ratig ystem further comprises a
primary flow passageway, the primary flow passageway /1 fluid communication with the
fluid amplifier system.

139,  An apparatus as in claim 104, whereir the fuid will flow into the vortex chamber
primarily radially when the fluid density is aboy€ a target rate.

140. An apparatus as in claim 139, wherg 1 the fluid will flow into the vortex chamber
primanly tangentially when the fluid denty is below a target rate.

141.  An apparatus as in claim 104/wherein the flow direction control system comprises
a flow ratio system having at leasy/a first and second passageway.

142, An apparatus as in 141, wherein the first passageway of the fluid ratio
control 18 more density depéndent than the second passageway.

143.  An apparatus afin claim 141, wherein the second passageway of the fluid ratio
system will provides ess of an increase in resistance to fluid flow than the first
passageway whep/the fluid density increases.

144.  An apfaratus as in claim 101, wherein the pathway dependent resistance system is
positioned/n an oilfield tubular for positioning downhole in 2 wellbore extending through
phnean formation.
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145, An apparatus as in claim 144, wherein the pathway dependent resistance systenpf
for controlling production fluid flow and wherein the apparatus selects natural gas  /
production over water production,

146. An apparatus as in claim 144, wherein the pathway dependent resistangé
for controlling production fluid flow and wherein the apparatus selects o1l pf
over water production. "

systern is

over natural gas production.

148.  An apparatus as in claim 144, wherein the pathway ¢
for controlling the injection of injection fluid into the foryf

ein the pathway dependent resistance system
the composition of the injection fluid changes to

151, An apparatus as in claim 150, whef
will provide lower resistance to flow g
a higher percentage of steam. '

152. A flow control system, gbmprising:

a flow ratio control sy tem having at least a first passageway and a second
passageway, wherein of fluid flow through the first passageway and second
passageway is related /b the characteristic of the fluid flow; and

a pathway -- resistance system having a vortex chamber with at least a
first inlet and ay us!et, the first inlet of the pathway dependent resistance system in fluid
communicat) , with either the first or second passageway or both of the fluid ratio
control variations in the ratio of flow coming from the first and second
affecting the relative resistance of the total fluid moving through the pathway

depghdent resistance system.
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153.  Anapparatus as in claim 152, wherein the charactenistic is viscosity.
154.  An apparatus as in claim 152, wherein the charactenistic 1s fluid flow rat
155,  An apparatus as i claim 152, wherein the characteristic is density.

156. An apparatus as in claim 153, wherein the first passageway of the fluid ratio
control system is more viscosity-dependent than the second passagey ay.

157, An apparafus as in claim 156 wherein the first passagewof the fluid ratio
condrol system has a consistent diameter along its length. '

[58.  An apparatus as in claim 156 wherein the first pa of the flow ratio
control system wilf provide a greater increase in re%:stce to fluid flow than the second
passageway as the fluid viscosity increases. ¢

159,  An apparatus as in claim 153 wherein thecond passageway of the fluid ratio
system will provide less resistance to fluid . : than the first passageway when the fluid
viscosity is higher than a target viscosity.

160, An apparatus as in claim 156 '\rein the second passageway of the fluid ratio
system provides substantially constght resistance to fluid flow regardless of changes in

fluid viscosity.

161.  An apparatus as in 156 wherein the second passageway further comprises a
vortex diode.

162.  An apparatus claim 152, wherein the pathway dependent resistance system
will impart a back-ggessure on (luid flowing through the apparatus.

second pdssageway of the flow ratio control system.
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164, An apparatus as in claim 152 wherein the vortex assembly further comprises at /
least a second outlet.

165.  An apparatus as in claim 152 wherein the first inlet of the vortex assembly will
direct fluid into the vortex chamber primarily tangentially. :

166. An apparatus as in claim 165 wherein the second inlet of the vorte will
direct fluid into the vortex chamber primarily radially.

[67.  An apparatus as in claim 152 wherein the vortex chamber cq a cylindrical
vortex chamber. '

168. An apparatus as in claim 152 further comprising a flujd amplifier system
interposed between the fluid ratio system and the pathwayependcnt resistance system
and in fluid communication with both.

169. An apparatus as in claim 168 wherein the fl - amplifier system comprises a
proportional amplifier. 4

170. An apparatus as In claim 168 wherem ﬂmd amplifier system comprises a
bistable amplifier. 4

171.  An apparatus as in claim 168 the fluid ratio system further comprises a
primary flow passageway, the pnm ﬂow passageway in fluid communpication with the
fluid amplifier system.

172.  An apparatus as in 171 wherein the first and second passageways of the flow
ratio control system will dyfect flow from the pritary passageway.

173.  An apparatus claim 152 further comprising multiple fluid amplifier systems
interposed between, fhe fluid ratio system and the pathway dependent resistance system,
the fluid amplifiegsystems arranged in series.

174, An as in claim 154, wherein the first passageway of the fluid ratio

control syg€m will provide a lesser increase in resistance than the second passageway to
fluid floyf as the flow rate increases.
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175. An apparatus as in claim 154, wherein the flow ratio control system comprises g/
bistable switch. -

176. An apparatus as i claim 154, wherein the second passageway of the ﬂuiatio
system will provide less resistance to fluid flow than the first passageway whel the fluid
flow rate 1s lower than a target flow rate.

[77. An apparatus as in claim 154, wherein the second passageway of the fluid ratio
system provides substantially constant resistance to fluid flow regardfess of changes in
fluid flow rate.

178. An apparatus as in claim 155, wherein the first passagg k ay of the fluid ratio
control 15 more density-dependent than the second passagey.

179. An apparatus as in claim 178, wherein the secopfl passageway will provide
substantially constant resistance to fluid flow as the gensity changes.

180. An apparatus as in claim 154, wherein tly 'second passageway of the fluid ratio
system will provide Jess resistance to fluid flpfy than the first passageway when the fluid
density is higher than a target density. /

181, An apparatus as in claim 152 wherein the flow control system is positioned in an
oilfield mubular for positioning dowphicle in a wellbore extending through a subterranean
formation.

182. An apparatus as in cla# 1 181, wherein the oilfield tubular has an interior
passageway in fluid commpfnication with the flow ratio control system.

183. An apparatus ag1n claim 182, wherein formation fluid will flow from the
formation into the gfbular interior passageway.

184,  Anappy atus as in claim 18], wherein the flow control system is for controlling

production f}fid flow and wherein the apparatus selects oil production over natural gas
productiopf
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185, An apperafus as in claim 181, wherein the flow control system is for controlling
production fluid flow and wherein the apparatus selects natural gas production over wh
production. /

production,
187. An apparatus as in claim 184, wherein the flow control provide higher
resistance to flow as the composition of the formation fluid changeyfto a higher

percentage of natural gas.

188.  Anapparatus as in claim 181, further comprising a pl Iity of flow control
systems.

189. An apparatus as in claim 181, the flow for controlling injection of
injection fluid from the oilfield tubular into the forrgation.

190.  An apparatus as in claim 189, wherein r flow control system selects injection of
steam over injection of water.

191,  An apparatus as in claim 181, wl frein the flow control system is for controlling
flow of cementing fluid from the exteglor of the oilfield tubular to the interior of the

resistance to flow of cementjyfg fluid as the composition of the cementing fluid changes
to a higher viscosity.

194, An apgaratus as i claim 181, wherein the flow control system will provide higher
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195,  An apparatus as in claim 191, further comprising a movable plug mounted in any/ "
interior passageway of the oilfield tubular and operable to restniet flmd flow into
interior passageway.

196. An apparatus as in claim 191, wherein the flow ratio control system a a
dependent resistance system are positioned within the movable plug.

197. An apparatus as in claim 181, further comprising a screen asse r ly for sand
control.

198.  An apparatus as in claim 181, further comprising an mﬂ & control device in fluid
communication with the flow ratio controi system.

199.  An apparatus as in claim 181, further compnsmﬂlurality of flow control
systems spaced along the wellbore.

200. An apparatus as in claim 199, wherein therality of flow control systems are
positioned in a production string, the productiopfstring for extending through the
wellbore along a production zene of the formgftion.




What is claimed is:

1. An invention not claimed in any divisional application.
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