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CLAIMS 

 
1. An apparatus, comprising: 

a chemical-injection management unit of a sub-sea oil and gas extraction 

system, comprising: 

a chemical path having a chemical inlet and a chemical outlet;  

a pump disposed in the chemical path between the chemical inlet 

and the chemical outlet; wherein the pump is configured to increase the 

pressure of a chemical flow through the chemical path; and 

a watertight housing having the chemical inlet and the chemical 

outlet, wherein the chemical path and the pump are disposed within the 

watertight housing, and the watertight housing is configured to block water 

leakage at a sub-sea location. 

 

2. The apparatus of claim 1, wherein the pump comprises a piezoceramic 

stack actuator. 

  

3. The apparatus of claim 1, comprising a tree interface coupled to the 

watertight housing, wherein the tree interface comprises the chemical inlet, the 

chemical outlet, a power connector, and a mechanical connector configured to 

couple with a tree of the sub-sea oil and gas extraction system. 

 

4. The apparatus of claim 1, comprising at least one of a meter or a valve 

disposed in the watertight housing along the chemical path between the chemical 

inlet and the pump, wherein the pump is configured to increase the pressure of 

the chemical flow from an inlet pressure up to approximately 5,000 pounds per 

square inch to an outlet pressure up to approximately 20,000 pounds per square 

inch. 
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5. The apparatus of claim 1, wherein the chemical-injection management unit 

comprises a motorized valve disposed in the watertight housing along the 

chemical path between the chemical inlet and the chemical outlet. 

  

6. The apparatus of claim 5, wherein the chemical-injection management unit 

comprises a flow meter disposed in the watertight housing along the chemical 

path between the chemical inlet and the chemical outlet. 

  

7. The apparatus of claim 6, wherein the chemical-injection management unit 

comprises a controller communicatively coupled to the pump, the flow meter, and 

the motorized valve, wherein the controller is disposed within the watertight 

housing.   

 

8. The apparatus of claim 7, wherein the controller is configured to exercise 

feedback control of a parameter of fluid flow through the flow path based on a 

feedback signal from the flow meter without exercising feedback control of a 

position of the motorized valve, and the controller is configured to exercise feed-

forward control of the position of the motorized valve based on a difference 

between a desired value of the parameter and a value of the parameter indicated 

by the feedback signal. 

  

9. The apparatus of claim 1, wherein at least a substantial portion of an 

interior of the watertight housing is filled with a protective fluid. 

 

10. The apparatus of claim 9, wherein the chemical-injection management unit 

comprises a pressure equalizer disposed between an exterior and the interior of 

the watertight housing, and the pressure equalizer is configured to substantially 

equalize an interior pressure of the protective fluid within a water pressure at the 

exterior. 
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11. An apparatus, comprising: 

a fluid injection management unit, comprising: 

a housing; 

a fluid path extending through the housing from a fluid inlet to a 

fluid outlet, 

a tree interface coupled to the housing, wherein the tree interface 

comprises a mechanical connector configured to couple the fluid injection 

management unit to a tree of a sub-sea well; and 

a pump disposed within the housing along the fluid path, wherein 

the pump is configured to increase the pressure of a fluid flowing along the 

fluid path. 

 

12. The apparatus of claim 11, wherein the pump comprises a piezoceramic 

stack actuator. 

 

13. The apparatus of claim 11, wherein the pump is configured to at least 

double the pressure of the fluid, and the fluid injection management unit 

comprises at least one of a meter or a valve disposed within the housing along 

the fluid path between the fluid inlet and the pump. 

 

14. The apparatus of claim 11, wherein an interior of the housing is at least 

partially filled with a protective fluid, wherein the fluid injection management unit 

comprises a pressure equalizing bladder disposed between an exterior and the 

interior of the housing, and the pressure equalizing bladder is configured to 

substantially equalize an interior pressure of the protective fluid within a water 

pressure at the exterior. 

 

15. The apparatus of claim 11, wherein the fluid comprises a hydraulic fluid or 

a chemical. 
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16. A method, comprising: 

receiving a chemical flow into a chemical-injection management unit at a 

subsea location proximate a subsea well; and 

increasing the pressure of the chemical flow within the chemical-injection 

management unit at the subsea location. 

 

17. The method of claim 16, wherein increasing the pressure within the 

chemical-injection management unit comprises increasing the pressure of the 

chemical flow by at least a factor of two at the subsea location. 

 

18. The method of claim 16, comprising delivering the chemical flow from the 

chemical-injection management unit into the sub-sea well via a tree, wherein the 

chemical-injection management unit is coupled to the tree via a tree interface 

having a mechanical connector. 

 

19. The method of claim 18, comprising controlling the pressure of the 

chemical flow by adjusting a speed of a variable-speed pump within a housing of 

the chemical-injection management unit. 

 

20. The method of claim 16, comprising: 

sensing a parameter of the chemical flow through the chemical-injection 

management unit with a positive-displacement flow meter disposed within a 

housing of the chemical-injection management unit; and 

controlling at least one of a valve or a pump disposed within the housing 

of the chemical-injection management unit in response to the sensed parameter. 

 

21. The method of claim 16, comprising sensing a parameter of the chemical 

flow via a meter disposed within a housing of the chemical-injection management 

unit, and increasing the pressure of the chemical flow with a pump disposed 

within the housing downstream from the meter. 


