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Section 5.0: Process Description & Control Systems
This section contains the following information:

· 5.1 General Overview
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· 5.2 Stabilization
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· 5.3 Burner Management System
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· 5.4 Pneumatic Controls System
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· 5.5 Startup/Shutdown
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5.1 General Overview
Reference of the P&ID is recommended when reading this section.
The Enerflex scope of supply for this project is to furnish a heater and vessels for stabilization of 2000 BPD of Natural Gas.  This unit is designed for a Feed Reid Vapor Pressure (RVP) of 12-18 PSIA.  Natural Gas at 75 PSIG @ 120°F will be heated to 155°F to increase separation of gas and liquids.  Product will be stabilized hydrocarbon at 60 PSIG @ 130°F with a RVP of ≤ 10 PSIA.
This unit is controlled entirely by pneumatic valves and instrumentation.  No control panels or electronic connections are required.
5.2 Stabilization
Inlet/Heater
Natural Gas enters the battery limits at 75 PSIG at 120(F and flows through a Liquid-Liquid Exchanger (E-101) to remove excess heat from the product stream.  Liquids are heated up further using an Indirect Fired Heater (H-102).  
The Heater utilizes a Triethylene Glycol (TEG) bath to heat the process fluid up to 255°F before going to the Three Phase Separtor (V-105).  TEG can be heated up to 400°F without degeneration.  TC-1011 on the Hydrocarbon outlet of V-105 is used to control the supply of fuel to the Heater Burner (B-1021).
Pneumatically automated shutdown valves are provided on the inlet streams to isolate and bypass the unit.

Primary Separation
From the Heater, liquid and vapor streams are separated in the Three Phase Separator (V-105).  Gas, Hydrocarbon and Water are gravity separated in the vessel.  Diverters and baffles are provided to increase separation.  The Hydrocarbon liquids are sent back to the Liquid-Liquid Exchanger (E-101) for additional cooling before going to the battery limits.  LC-1051 controls the outlet flowrate of the unit via LCV-1051. 
LC-1052 is used to control LCV-1052 to remove water via a syphon drain.
Vapor removed overhead to be separated further.
Secondary Separation
Vapor removed from V-105 is sent through a backpressure regulator to reduce the pressure to 35 PSIG.  The vapor is then sent to the Ambient Cooler, E-106, to increase separation.  Liquids are gravity drained through the cooler to the Secondary Separtor (V-107).  

LC-1071 is used to control LCV-1071 to remove water via a syphon drain.

Vapor is removed overhead and sent to the customer.  This vapor is suitable for burner fuel for H-102.  This customer connection (A6) has been located adjacent to the fuel supply connection (A7) for this purpose.  

Hydrocarbons are gravity fed to the NGL Blowcase (V-108). 

Blowcase
To allow Hydrocarbon to drain into the Blowcase, a vent is provided via UV-1082 to equalize the Blowcase pressure with the Secondary Separator while filling.  When LC-1081 is tripped, UV-1081 opens and UV-1082 closes.  This isolates the Blowcase from the process and allows high pressure gas provided by the customer to remove liquids from the Blowcase.  

5.3 Burner Management System (BMS)
To improve safety on the Heater (H-102), a BMS has been provided for the burner pilot.  A sensor is installed at the pilot that identifies whether the pilot is lit.  If the pilot goes out, the Burner Safety Light (BSL) will attempt to relight the pilot.  If it is unable to relight the pilot, the BSL will send a shutdown signal to the system.  As the BSL system requires power, a battery and solar panels have been provided.  The battery can hold approximately 3 days worth of power without recharging.
The instructions for operating the BSL below, are also noted on the panel at the unit.

1) Close pilot and burner block valves.

2) Allow unit to purge for at least 2 minutes.

3) Open pilot block valve.

4) Turn Ignitor / BSL to ON.

5) After pilot flame is established, open burner block valve

6) Make certain any and all bypass devices are returned to In-Service.
*  
   After BSL Alarm, turn Ignitor / BSL to OFF / Reset and repeats steps 1-6.

5.4 Pneumatic Controls System
Pneumatic contols are povided such that any shutdown switches (i.e. TSHH, LSHH, etc) tripping will disrupt are supply to all control and automated valves, moving them to their fail positions.  To ensure that the process does not correct itself without the knowledge of the operator, a Versa Solenoid is provided to fail closed should any of the shutdown switches trip.  Upon starting up the unit, a manual toggle valve is provided to bypass the Versa Solenoid and will need to be held open until PI-1016 is reading a positive pressure.  This will ensure that instrument gas is provided to the entire system and that no safety switches are tripped.
5.5 Startup/Shutdown
Start-Up Sequence

1) 
Turn on the Ignitor / BSL per directions provided in Section 5.3.
2)
Open Toggle Valve to bypass Instrument Gas around Versa Solenoid.  Toggle Valve can be released once PI-1016 is reading a positive pressure.
3)
Inlet Valve should now be open and the unit is controlling.
Shutdown Sequence

A shutdown will occur if any shutdown switch is tripped or there is a loss of instrument gas.  Upon shutdown, instrument Gas will be disrupted to all Versa Solenoids moving valves to fail positions
System Protection

Refer to the Process P&IDs within this manual for all set points of all system shutdown points.

The following protection parameters are provided:

1) All vesels are protected from exceeding Maximum Allowable Working Pressures (MAWP) by Pressure Safety Valve (PSV) set points.

2) A thermal relief valve is provided at the inlet to bypass the process should the Inlet Automated Valve (UV-1011) and Bypass Automated Valve (UV-1012) both fail close.
3) The liquid level in the scrubber is monitored for high liquid level to prevent liquid carryover.

4) The TEG Bath temperature is monitored for high temperature to protect the bath from degradation.
5) The Heater shell is monitored for low liquid level to prevent exposure and overheating of fire tubes.
Block Valve and Control Valve Sequencing

Valve Positions

Before Start-up:

 
Inlet Block Valve (UV-1011) is closed, Bypass Block Valve (UV-1012) is open, Blowcase Inlet Block Valve (UV-1081) is closed, Blowcase Vent Block Valve (UV-1082) is open.
During Normal Operation: 

Inlet Block Valve (UV-1011) is open, Bypass Block Valve (UV-1012) is closed, and Outlet Control Valve (LCV-1051) is controlling.

When Filling Blowcase: Blowcase Inlet Block Valve (UV-1081) is closed, Blowcase Vent Block Valve (UV-1082) is open

When Emptying Blowcase: Blowcase Inlet Block Valve (UV-1081) is open, Blowcase Vent Block Valve (UV-1082) is closed.
After Shutdown: 


Inlet Block Valve (UV-1011) is closed, Bypass Block Valve (UV-1012) is open, Blowcase Inlet Block Valve (UV-1081) is closed, Blowcase Vent Block Valve (UV-1082) is open.
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