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Regulator Basics
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What is a Regulator?

• Natural gas regulators provide a means of control over the 
flow of gas supply to downstream processes or customers

• A regulator is used to maintain flow of gas at a constant 
downstream pressure (P2)

• Pressure Reducing Regulators

• Direct-operated vs. Pilot-operated
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Basic Regulator Components

• Restricting Element

• Measuring Element

• Loading Element
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Regulator Operation (Direct-operated)
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Equilibrium Increase in Downstream Demand



Pilot-Operated Regulators

• Improved accuracy, capacity, 
and sensitivity

• Two regulators connected 
together

• Senses P2 and changes PL

• Pilot Gain

• Pilot-loading vs. Pilot-unloading

6 Emerson Exchange 365 – How Does a Pilot Operated Pressure Regulator Work Part 1 & 2



Pilot-unloading regulator

7 Emerson Exchange 365 – How Does a Pilot Operated Pressure Regulator Work Part 1 & 2



Regulator Performance and Terminology

• Setpoint

• Droop

• Accuracy

• Lock Up
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Regulators

Selecting and Sizing

9



Example Scenario

Below is a schematic for a pressure reduction application from a high-pressure 
line (P1) to an intermediate pressure line (P2) serving a local farm operation with 
a load for the farmhouse and some commercial dryers.
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What information do we need?

• P1 = Inlet Pressure (min. and max.)
• P2 = Regulator Setpoint
• Q = Flow Rate, scfh
• T = Temperature of Gas
• SG = Specific Gravity
• Line/Pipe Size
• Material Specifications
• Accuracy Requirements (Droop)

• P1 = 200-750 psig
• P2 = 40 psig
• Q = 3250 scfh
• T = 60 F
• SG = 0.6 for Natural Gas
• 1” Pipe
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Options for Selecting

• Manufacturers’ Quick Selection Guides

• Selection Wizards / Online Tools

• Manufacturers’ Flow Coefficients

• Manufacturers’ Published Capacity Tables
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Quick Selection Guides

Optional footer for data sources, etc.13



Wizards / Online Tools

• GASCalc

• Fisher Regulator 
Toolkit

• Other Manufacturer 
website
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Flow Coefficients
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Universal Sizing Equation

Flow Coefficients
Cg = Gas Sizing Coeff

Cv = Liquid Sizing Coeff

G = Specific Gravity = 0.6

T = Temp F = 60

P1 = 200 psig

∆P = 200-40 = 160 psig



Published Capacity Tables
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Other Installation Considerations

• Inflow / Outflow Conditions (straight pipe requirements)

• External Sensing Lines

• Regulator Venting

• Oversizing
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Overpressure Protection 
Basics
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Federal Guidelines

• Regulators are designed to maintain downstream pressure over a range of 
possible flow rates. However, in the event of a regulator failure, the 
downstream system could be subject to pressure which it is not designed 
for. In order to prevent this, there are several forms of overpressure 
protection that should be installed

• Natural gas safety codes and state/federal regulations require 
overpressure protection whenever a pressure reducing station is installed 
with the downstream system having a lower MAOP (Maximum Allowable 
Operating Pressure) than the upstream system. 

• PHMSA Part 192
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Federal Guidelines Cont.
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Types of Overpressure Protection

• Relief Valves

• Monitors

• Series Regulation

• Shutoff
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Relief Valves Basics

Advantages
• Not subject to line blockage
• No effect of regulator capacity
• Produce sound and smell as 

alarm

Disadvantages
• Vent gas to atmosphere
• Careful sizing considerations
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• A relief valve is a device the vents gas to the atmosphere to maintain 
downstream pressure at or below the MAOP 

• Operate under similar principles as regulators



Types of Relief Valves

• Pop type

• Direct-operated

• Pilot-operated

• Internal Relief (IRV)

23



Relief Valves

Selecting and Sizing
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Example Scenario
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What information do we need?

• P1 = Inlet Pressure (max.)

• Qmax = Regulator wide-open capacity

• MAOP (Max Allowable Operating Pressure)

In order to protect against the worst-case scenario, we will assume the 
regulator has failed wide-open at the maximum inlet pressure.

26



Calculating Regulator Failure Flow

• Need C1 (29.4) or Cg (12.5) for given regulator
• P1 = 750 psig, P2 = 40 psig
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Q = 1.291 x 12.5 x (750+14.7)

= 12.3 MCFH



What information do we need?

• P1 = Inlet Pressure (max.)

• Qmax = Regulator wide-open 
capacity

• MAOP (Max Allowable 
Operating Pressure)
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• P1 = 750 psig

• Qmax = 12.3 MCFH

• MAOP = 60 psig



Options for Selecting

• Manufacturers’ Quick Selection Guides

• Selection Wizards / Online Tools

• Manufacturers’ Flow Coefficients

• Manufacturers’ Published Capacity Tables / Charts
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Quick Selection Guide
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Wizards / Online Tools

• GASCalc

• Fisher Regulator 
Toolkit

• Other Manufacturer 
website
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Capacity Chart – 1805 

• 1805-2, 1” NPT

• Required flow = 12.3 MCFH

• Set point = 50 psig

• MAOP = 60 psig

• Relief Capacity = approx. 2.5 MCFH

• Not enough capacity
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Capacity Chart – 289H

• 289H, 1” NPT

• Required flow = 12.3 MCFH

• Set point = 50 psig

• MAOP = 60 psig

• Relief Capacity = approx. 56 MCFH

• Enough Capacity
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Check Downstream Pressure
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Final Design
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289H Relief

627 Regulator



Q&A
Thank you!
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