CLAIMS

1. A bidirectiona downhole fluid flow control system comprising:

at\east one injection flow control component having direction dependent flow resistance,
wherein the &f |east one injection flow control component comprises a fluidic diode providing
greater resistance to flow in a production direction than in an injection direction in series with a
fluid selector valveNand

at least one production flow control component in parallel with the at least one injection

flow control component and having direction dependent flow resistance,

wherein, injection fluid flo periences a greater flow resistance through the at least one
production flow control component thaithrough the at least one injection flow control
component; and

wherein, production fluid flow experiences a greater flow resistance through the at |east
one injection flow control component than through the at least one production flow control

component.

2. The flow control system asrecited in claim 1 whereix the at |east one injection flow
control component further comprises afluidic diode providing grester resistance to flow in the

production direction than in the injection direction.
3. The flow control system asrecited in claim 1 wherein the at |east vpe production flow
control component further comprises afluidic diode providing grester resistance to flow in the

injection direction than in the production direction.

4. The flow control system asrecited in claim 1 wherein the at least one injection Y ow
control component further comprises avortex diode wherein injection fluid flow entering th
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vortex diode travels primarily in aradial direction and wherein production fluid flow entering the
rtex diode travels primarily in atangential direction.

. The flow control system asrecited in claim 1 wherein the at |east one production flow
control component further comprises avortex diode wherein production fluid flow entering the
vortex diode travels primarily in aradial direction and wherein injection fluid flow entering the
vortex diode travels primarily in atangential direction.

6. The flow contxol system asrecited in claim 1 wherein the at |east one injection flow
control component further spomprises afluidic diode providing greater resistance to flow in the
production direction than in the injection direction in series with a nozzle having athroat portion

and adiffuser portion operable toenable critica flow therethrough.

7. The flow control system asresited in claim 1 wherein the at |east one production flow
control component further comprises afluidic diode providing greater resistance to flow in the

injection direction than in the production direction in series with an inflow control device.

8. A hidirectional downhole fluid flow controkgystem comprising:

at least one injection vortex diode in series with a fliid selector valve wherein injection
fluid flow entering the injection vortex diode travels primarily I\ aradia direction and wherein
production fluid flow entering the injection vortex diode travels prinarily in atangential

direction; and

at least one production vortex diode in parallel with the at |east one igjection vortex diode
wherein production fluid flow entering the production vortex diode travels primarily in aradial
direction and wherein injection fluid flow entering the production vortex diode travels primarily
in atangentia direction.
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9. The flow control system asrecited in claim 8 wherein the at |east one injection vortex
eisin series with anozzle having athroat portion and a diffuser portion operable to enable
criticakflow therethrough.

e flow control system asrecited in claim 8 wherein the at |east one production
vortex diodeis I series with an inflow control device.
11. The flow captrol system asrecited in claim 8 wherein the at |east one injection vortex

diode further comprises aylurality of injection vortex diodesin paralle with each other.

12. The flow control sy asrecited in claim 8 wherein the at |east one production
vortex diode further comprises a pltyality of production vortex diodesin paralel with each other.

13. A bidirectional downhole fluickflow control method comprising:
providing afluid flow control system at atarget location downhole, the fluid flow control
system having at least one injection flow control coraponent and at least one production flow
control component in parallel with the at |east one injestion flow control component;
pumping an injection fluid from the surface into a foriation through an injection fluid
diode having direction dependent flow resistance and a nozzle inseries with the fluid diode of

the fluid flow control system, the nozzle having a throat portion ancha diffuser portion operable

control component than through the production flow control component.

14.The method as recited in claim 13 wherein pumping the injection fluid from th

surface into the formation through the fluid flow control system further comprises pumping t
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(njection fluid through parallel opposing fluid diodes, each having direction dependent flow

15, The method as recited in claim 13 wherein producing the formation fluid to the
surface throtigh the fluid flow control system further comprises producing the formation fluid

through parallehopposing fluid diodes, each having direction dependent flow resistance.

16. The method as recited in claim 13 wherein pumping the injection fluid from the
surface into aformation through the fluid flow control system further comprises pumping the
injection fluid through paral opposing vortex diodes, each having direction dependent flow

resistance.

17. The method as recited in cheim 13 wherein producing the formation fluid to the
surface through the fluid flow control sy further comprises producing the formation fluid

through parallel opposing vortex diodes, eack having direction dependent flow resistance.
18. A bidirectional downhole fluid flow control system comprising:

at least one injection flow control component havixg direction dependent flow resistance;

and

at least one production flow control component in parallel with the at least one injection
flow control component, the at least one production flow control compgnent comprising an

inflow control device,

wherein, inflow of production fluid experiences a greater flow resistanceXhrough the at
least oneinjection flow control component than outflow of injection fluid through the at least

one injection flow control component.

19. The flow control system asrecited in claim 18 wherein the at least one production

flow control has direction dependent flow resistance wherein outflow of injection fluid
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experiences a greater flow resistance through the at |east one production flow control component

inflow of production fluid through the at least one production flow control component.

0. The flow control system asrecited in claim 18 wherein the at least one injection flow

vortex diode travels primarily in atangential direction.

21. Theflow control system asrecited in claim 18 wherein the at |east one injection flow
control component further somprises afluidic diode providing greater resistance to flow in the
production direction than in the injection direction in series with a nozzle having athroat portion

and adiffuser portion operable toxenable critica flow therethrough.




CLAIMS

1. A bidirectiona downhole fluid flow control system comprising:

at least one injection flow control component having direction dependent flow resistance,
wherein the at least one injection flow control component comprises a fluidic diode providing
greater resistance to flow in a production direction than in an injection direction in series with a
fluid selector valve; and

at least one production flow control component in parallel with the at least one injection

flow control component and having direction dependent flow resistance,

wherein, injection fluid flow experiences a greater flow resistance through the at least one
production flow control component than through the at least one injection flow control

component; and

wherein, production fluid flow experiences a greater flow resistance through the at |east
one injection flow control component than through the at least one production flow control

component.

2. The flow control system asrecited in claim 1 wherein the at |east one production flow
control component further comprises afluidic diode providing grester resistance to flow in the

injection direction than in the production direction.

3. The flow control system asrecited in claim 1 wherein the at |east one injection flow
control component further comprises avortex diode wherein injection fluid flow entering the
vortex diode travels primarily in aradial direction and wherein production fluid flow entering the
vortex diode travels primarily in atangentia direction.

4. The flow control system asrecited in claim 1 wherein the at |east one production flow

control component further comprises avortex diode wherein production fluid flow entering the
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vortex diode travels primarily in aradia direction and wherein injection fluid flow entering the

vortex diode travels primarily in atangential direction.

5. The flow control system asrecited in claim 1 wherein the at |east one injection flow
control component further comprises afluidic diode providing grester resistance to flow in the
production direction than in the injection direction in series with a nozzle having athroat portion

and adiffuser portion operable to enable critical flow therethrough.

6. The flow control system asrecited in claim 1 wherein the at |east one production flow
control component further comprises afluidic diode providing greater resistance to flow in the

injection direction than in the production direction in series with an inflow control device.

7. A bidirectional downhole fluid flow control system comprising:

at least one injection vortex diode in series with afluid selector valve wherein injection
fluid flow entering the injection vortex diode travels primarily in aradia direction and wherein
production fluid flow entering the injection vortex diode travels primarily in atangentia
direction; and

at least one production vortex diode in parallel with the at |east one injection vortex diode
wherein production fluid flow entering the production vortex diode travels primarily in aradid
direction and wherein injection fluid flow entering the production vortex diode travels primarily
in atangential direction.

8. The flow control system asrecited in claim 7 wherein the at |east one injection vortex
diodeisin series with anozzle having athroat portion and a diffuser portion operable to enable

critical flow therethrough.

9. The flow control system asrecited in claim 7 wherein the at |east one production

vortex diodeisin series with an inflow control device.
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10. The flow control system asrecited in claim 7 wherein the at |east one injection vortex

diode further comprises a plurality of injection vortex diodesin parallel with each other.

11. The flow control system asrecited in claim 7 wherein the at |east one production

vortex diode further comprises a plurality of production vortex diodesin paralel with each other.

12. A bidirectional downhole fluid flow control method comprising:

providing afluid flow control system at atarget |ocation downhole, the fluid flow control
system having at least one injection flow control component and at least one production flow

control component in parallel with the at least one injection flow control component;

pumping an injection fluid from the surface into aformation through an injection fluid
diode having direction dependent flow resistance and a nozzle in series with the fluid diode of
the fluid flow control system, the nozzle having a throat portion and a diffuser portion operable
to enable critical flow therethrough, such that the injection fluid experiencing greater flow
resistance through the production flow control component than through the injection flow control
component; and producing a formation fluid to the surface through the fluid flow control system
such that the production fluid experiencing greater flow resistance through the injection flow

control component than through the production flow control component.

13.The method as recited in claim 12 wherein pumping the injection fluid from the
surface into the formation through the fluid flow control system further comprises pumping the
injection fluid through parallel opposing fluid diodes, each having direction dependent flow

resistance.
14. The method as recited in claim 12 wherein producing the formation fluid to the

surface through the fluid flow control system further comprises producing the formation fluid

through parallel opposing fluid diodes, each having direction dependent flow resistance.
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15. The method as recited in claim 12 wherein pumping the injection fluid from the
surface into aformation through the fluid flow control system further comprises pumping the
injection fluid through parallel opposing vortex diodes, each having direction dependent flow
resistance.

16. The method as recited in claim 12 wherein producing the formation fluid to the
surface through the fluid flow control system further comprises producing the formation fluid
through parallel opposing vortex diodes, each having direction dependent flow resistance.

17. A bidirectional downhole fluid flow control system comprising:

at least one injection flow control component having direction dependent flow resistance;
and

at least one production flow control component in parallel with the at least one injection
flow control component, the at least one production flow control component comprising an

inflow control device,

wherein, inflow of production fluid experiences a greater flow resistance through the at
least oneinjection flow control component than outflow of injection fluid through the at least

one injection flow control component.

18. The flow control system asrecited in claim 17 wherein the at least one production
flow control has direction dependent flow resistance wherein outflow of injection fluid
experiences a greater flow resistance through the at least one production flow control component

than inflow of production fluid through the at |east one production flow control component.

19. The flow control system asrecited in claim 17 wherein the at least one injection flow
control component further comprises avortex diode wherein injection fluid flow entering the
vortex diode travels primarily in aradial direction and wherein production fluid flow entering the

vortex diode travels primarily in atangential direction.
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20. Theflow control system asrecited in claim 17 wherein the at |east one injection flow
control component further comprises afluidic diode providing grester resistance to flow in the
production direction than in the injection direction in series with a nozzle having athroat portion

and adiffuser portion operable to enable critical flow therethrough.
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