Overpressure Protection
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Overpressure Protection

Four basic methods of overpressure protection

· Relief Valve 

· Monitor Regulator (Worker/Monitor)

· Overpressure Shutoff

· Series Regulation

Relief Valves
· Internal Relief Valve (IRV)

· External Relief Valve (Stand Alone)

Sizing Relief Valves

Internal Relief Valve (IRV)

· Choose the model, body size, and orifice size of a pressure reducing regulator with an IRV.

· Determine the maximum inlet pressure placed on the regulator.

· Check the relief characteristics using the maximum pressure to insure the downstream build pressure will not exceed allowable limits.

· If limits are exceeded, consider a smaller orifice, a different (larger diaphragm) regulator, or an additional form of overpressure protection.

Stand Alone Relief Valves (External Relief Valves)

· Determine the volume of gas passed by the failed pressure reducing regulator under maximum regulator flow conditions (maximum inlet pressure, minimum outlet pressure).

· Determine a margin of safety to be used to oversize the relief valve (10%?).

· Choose a relief valve that will allow this amount of gas to vent to atmosphere.

· Use the relief set pressure as the inlet pressure to the relief valve and 0 psig as the outlet pressure to determine the capacity of the relief valve.

· Be aware of possible build pressure issues.

Full Open Regulator capacity:
· For sizing downstream relief valves, use absolute pressures in the following formulas to determine the regulator full open capacity.

· Critical Flow if P2 / P1 ( 0.5 

· Sub-Critical Flow if P2 / P1 ( 0.5

Sub-Critical Flow Equation


Critical Flow Equation
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Where,

Q - Full open capacity of the regulator


C - Orifice Constant

P1 - Inlet absolute pressure

P2 - Outlet absolute pressure

h - Differential pressure (P1 -  P2)

G - Specific Gravity of the Gas

Relief Valve Vents

· Venting must be considered when using a relief valve for overpressure protection.

· Protect vents from bugs and water with caps and/or screens.

· Do not pipe two regulators/relief valves into one vent pipe.

· Vent into a safe area.

· Vent line should be as short and straight as possible.

· Size relief vent (blow off stack) adequately or performance will be jeopardized.

Relief Valve Advantages

· Considered the most reliable type of overpressure protection.

· Imposes no reduction in capacity to the system.

· Acts as an alarm (smell and noise) when relieving.

· Low associated costs (IRV).

· Relief valve resets itself once the overpressure condition is resolved.

Relief Valve Disadvantages

· Vents gas to atmosphere - creates a possible hazard.

· May create a public relations problem due to the noise associated with its operation.

· Each station must be sized individually.
Monitor Regulators

· Monitor Regulator - A regulator that acts as a safety for a pressure reducing regulator.  

· The controlled pressure that is normally monitored is the outlet pressure of a pressure-reducing regulator.  

· The monitor regulator pressure is set slightly higher than that of the reducing regulator, so that it will not control pressure unless the pressure increases to its outlet set point.

· Monitor will not take over control unless worker has failed in an open position.

Monitor Regulator Advantages

· Protects against overpressure condition without blowing the excess gas to atmosphere.

· Prevents the gas system from being shut down unexpectedly.

· No public relations problems are created because the gas is contained.

· Testing is relatively easy and safe.

Monitor Regulator Disadvantages

· Additional expenses associated with two regulators and piping requirements.
· Reductions of station capacity due to the pressure drop across the monitor regulator (the worker/monitor set has ( 71% of the capacity of a single regulator). 
Overpressure Shutoff

· Designed to trip and provide positive shutoff to the system in the event the pressure reducing regulator experiences a failure.

· This method is generally applied to single user installations.

Two types of overpressure shutoffs are available.

· Integral

· Non-integral

Overpressure Shutoff Advantages

· Safety is assured by containing the upstream pressure.

· No public relations problems or hazards from venting gas to atmosphere.

Overpressure Shutoff Disadvantages

· The customer may be shutoff due to a minor problem that would have been taken care of by an internal relief valve.

· When the shutoff trips, all downstream equipment must be re-lit.

· Shutoff may trip under no flow periods due to temperature rising the outlet pressure.

Series Regulation

· Uses two regulators.  

· The upstream regulator maintains an inlet pressure to the second that is equal to or less than the maximum allowable working pressure (MAOP) of the downstream equipment.

· The emergency outlet pressure rating of the downstream regulator must be high enough to withstand the full inlet pressure.

Series Regulation Advantages

· One of the simplest systems that will provide overpressure protection by containment.

· No public relations problems or hazards from venting gas to atmosphere.

Series Regulation Disadvantages

· Maintaining tight control of the outlet pressure in the event that the downstream regulator should fail.

· Additional expenses associated with two regulators.

Overprotection Advantages and Disadvantages
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Basic Method			Relief       Monitor       Series       Shutoff


Keeps customer on line	    Y	         Y		   Y	              N


Public relations problems	    Y	         N		   N	              N


Manual resetting required    	    N	         N		   N	              Y


Reduces capacity		    N	         Y		   Y	              N


Demands “emergency” action   Y	         N		   N	          Y
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