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Claims 

 

1.  A system, comprising: 

  a gate valve, comprising: 

a body comprising a cavity disposed along a fluid flow path, wherein the 

fluid flow path is configured to receive a line extending lengthwise along the fluid 

flow path; 

a gate configured to move across the fluid flow path into the cavity between 

an open position and a closed position to shear the line; 

a first actuator comprising at least one spring configured to bias the gate 

towards the closed position with a biasing force, wherein the at least one spring 

is undersized such that the biasing force is insufficient to enable the gate to 

shear through the line; 

a first piston coupled to a shaft and to the first actuator on a first side of the 

first piston; 

a first fluid actuator comprising a second piston and a first pressurized gas 

configured to apply a first supplemental pneumatic force against the second 

piston in a common direction with the biasing force to move the gate towards the 

closed position, and the second piston couples to the shaft; 

a second fluid actuator comprising a storage of a second pressurized gas 

configured to apply a second supplemental pneumatic force against the first 

piston in the common direction with the biasing force to move the gate towards 

the closed position; and 

  a controller configured to control release of the second pressurized gas from the 

storage to provide the second supplemental pneumatic force that combines with the 

biasing force to create a cumulative force, wherein the controller is configured to 

increase a pressure of the second pressurized gas until the cumulative force is 

sufficient to enable the gate to shear through the line and complete a movement from 

the open position to the closed position. 

 

2. The system of claim 1, wherein the second fluid actuator comprises a first gas supply 

configured to apply a first gas pressure in the common direction with the biasing force 

and a second gas supply configured to apply a second gas pressure in an opposite 

direction of the biasing force. 
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3. The system of claim 1, wherein the line is a wireline. 

 

4. The system of claim 1, wherein the gate valve has the first actuator and the second 

fluid actuator disposed internally within a sealed volume. 

 

5. The system of claim 1, comprising: 

  a first pressure sensor configured to detect a first pressure on the first side of the 

first piston and emit a first signal indicative of the first pressure; and 

  a second pressure sensor configured to detect a second pressure on a second 

side of the first piston and emit a second signal indicative of the second pressure; 

  wherein the controller is configured to communicate with the first pressure 

sensor and the second pressure sensor, and the controller is responsive to the first 

and second signals to regulate the cumulative force to be sufficient to enable the gate 

to shear through the line and complete the movement from the open position to the 

closed position. 

 

6. A system, comprising: 

  a valve assembly, comprising: 

a body having a cavity disposed along a fluid flow path; 

a valve member configured to move in the cavity between an open position 

and a closed position relative to the fluid flow path; 

a first actuator comprising at least one spring configured to bias the valve 

member with a first force in a first direction between the open position and the 

closed position, wherein the at least one spring is undersized such that the first 

force is insufficient to enable the valve member to shear through an obstruction 

in the fluid flow path; 

a first piston coupled to a shaft and to the first actuator on a first side of the 

first piston; 

a second actuator comprising a second piston and a first pressurized gas 

configured to bias the valve member with a second force in the first direction 

between the open position and the closed position; and 

a third actuator comprising a storage of a second pressurized gas 

configured to bias the valve member with a third force in the first direction 

between the open and the closed positions; 

  wherein the valve assembly is configured to provide a cumulative force that 

combines the first, the second, and the third forces of the respective first, second, and 

third actuators, and the valve assembly is configured to increase a pressure provided 
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by the second pressurized gas until the cumulative force is sufficient to enable the 

valve member to shear through the obstruction and complete a movement from the 

open position to the closed position. 

 

7. The system of claim 6, wherein the obstruction comprises a wireline or tubing disposed 

along the fluid flow path. 

 

8. The system of claim 6, wherein the valve assembly has the first and second actuators 

disposed internally within respective sealed volumes. 

 

9. The system of claim 6, wherein the first piston is disposed between a first fluid 

chamber and a second fluid chamber, and the first actuator is at least partially 

disposed in the first fluid chamber. 

 

10. The system of claim 9, wherein the storage of the second pressurized gas comprises a 

first gas supply configured to regulate a first pressure of the first fluid chamber and a 

second gas supply configured to regulate a second pressure of the second fluid 

chamber. 

 

11. The system of claim 10, comprising a controller configured to control the third actuator 

to bias the valve member with the third force in the first direction between the open 

position and the closed position by increasing the first pressure of the first fluid 

chamber and decreasing the second pressure of the second fluid chamber. 

 

12. The system of claim 11, wherein the controller is configured to control the third 

actuator to bias the valve member with a second force in a second direction opposite 

the common direction between the open position and the closed position by 

decreasing the first pressure of the first fluid chamber and increasing the second 

pressure of the second fluid chamber. 

 

13. The system of claim 9, wherein the first piston is coupled to the valve member with the 

shaft, the first actuator is disposed about the shaft and biases the first piston, the third 

actuator is configured to bias the first piston, and an outer wall extends around and 

seals a volume having the first and third actuators. 

 

14. The system of claim 6, wherein the second actuator comprises a wall completely 

enclosing a pressurized gas chamber having the first pressurized gas. 
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15. A method, comprising: 

  adjusting a fluid flow path with a valve assembly having a valve member that 

moves through a cavity between an open position and a closed position relative to the 

fluid flow path; 

  biasing the valve member with a first force in a first direction between the open 

position and the closed position using a first actuator comprising at least one spring, 

wherein the at least one spring is undersized such that the first force is insufficient to 

enable the valve member to shear through an obstruction disposed along the fluid flow 

path; 

  biasing the valve member with a second force in the first direction between the 

open position and the closed position using a second actuator comprising a first 

pressurized gas; 

  biasing the valve member with a third force in the first direction between the 

open and closed positions using a third actuator comprising a second pressurized gas; 

and 

  controlling the valve assembly to provide a cumulative force that combines the 

first, the second, and the third forces of the respective first, second, and third 

actuators, wherein controlling comprises increasing a pressure provided by the second 

pressurized gas until the cumulative force is sufficient to enable the valve member to 

shear through the obstruction and complete a movement from the open position to the 

closed position. 

 

16. The method of claim 15, wherein the second actuator comprises a wall completely 

enclosing a pressurized gas chamber having the first pressurized gas. 




