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Introduction 

 

The scope of this paper is to cover methods 

available to prevent over-pressurization of 

downstream piping including §49 CFR Part 192 

code requirements. 

 

Three Primary Modes of Regulator Failure 

 

Blocked orifice: Debris becomes lodged between 

the orifice and valve seat not allowing the regulator 

to lock up. 

Lever disconnect: The regulator’s lever becomes 

disconnected from the sensing element 

(diaphragm) taking away the regulator’s ability to 

regulate.  

Cut valve seat/nicked orifice: Usually caused by 

particles in the gas hitting the valve seat or orifice 

and actually cutting the material. 

 

What Does Over Pressure Protection Mean? 

 

A device to prevent excess pressure being 

delivered to the customer in the event of regulator 

failure must be considered on any regulator 

installation. This protection may be in the form of 

internal relief, external relief, an external monitor, 

internal monitor, or an over pressure cutoff. 

 

 

 

 

 

 

 

Internal Relief 

A regulator that has a built-in relief valve that will 

relieve excess pressure to the atmosphere and keep 

the downstream pressure to at a safe level.  

External Relief 

A valve installed downstream of the regulator that 

will relieve the excess pressure to the atmosphere. 

 

 



External Monitor 

A regulator set with two regulators 

installed in line. The upstream regulator 

has a closed throat in the diaphragm case. 

The valve stem is sealed with an “O” ring. 

There is a tapped opening in the lower 

diaphragm case. A control line is connected 

between the lower case and a tap 

downstream of the second regulator. The 

monitor regulator with the closed throat 

senses only the pressure changes 

downstream of the second regulator. If the 

operating regulator fails, the outlet pressure climbs 

to the set point of the monitoring regulator and will 

take over regulation. 

 

Internal Monitor 

A regulator equipped with an internal device that 

has the same characteristics and performance of an 

operator/monitor setup. 

 

 

 

 

 

 

 

Overpressure Cutoff 

 

An over pressure shutoff, referred to as an 

OPSO, is a device usually located opposite 

the diaphragm case on the valve body. It can 

also be a separate unit installed in the piping 

downstream of the operating regulator. The 

OPSO senses the outlet pressure of the 

regulator. The OPSO device has a spring 

loaded valve seat that is tripped by pressure 

under its diaphragm. The trip point is spring 

adjustable and is set for a pressure value 

greater than the lock up pressure of the regulator. 

When the OPSO trips, gas is shut off to the 

customer until it is reinstated by a service man. 

DOT 49 192.197 

Control of the pressure of gas delivered from high-

pressure distribution systems. 

Department of Transportation – Code of Federal 

Regulations – Title 49 Subtitle B Chapter 1 

Subchapter D Part 192 Subpart D 197 

(a) If the maximum actual operating pressure of the 

distribution system is 60 p.s.i. (414 kPa) gage, or 

 

 



less and a service regulator having the following 

characteristics is used, no other pressure limiting 

device is required:  

 

(1) A regulator capable of reducing distribution 

line pressure to pressures recommended for 

household appliances.  

 

(2) A single port valve with proper orifice for the 

maximum gas pressure at the regulator inlet.  

 

(3) A valve seat made of resilient material designed 

to withstand abrasion of the gas, impurities in gas, 

cutting by the valve, and to resist permanent 

deformation when it is pressed against the valve 

port.  

 

(4) Pipe connections to the regulator not exceeding 

2 inches (51 millimeters) in diameter.  

 

(5) A regulator that, under normal operating 

conditions, is able to regulate the downstream 

pressure within the necessary limits of accuracy 

and to limit the build-up of pressure under no-flow 

conditions to prevent a pressure that would cause 

the unsafe operation of any connected and properly 

adjusted gas utilization equipment.  

 

(6) A self-contained service regulator with no 

external static or control lines.  

 

(b) If the maximum actual operating pressure of the 

distribution system is 60 p.s.i. (414 kPa) gage, or 

less, and a service regulator that does not have all 

of the characteristics listed in paragraph (a) of this 

section is used, or if the gas contains materials that 

seriously interfere with the operation of service 

regulators, there must be suitable protective 

devices to prevent unsafe over pressuring of the 

customer's appliances if the service regulator fails.  

 

(c) If the maximum actual operating pressure of the 

distribution system exceeds 60 p.s.i. (414 kPa) 

gage, one of the following methods must be used 

to regulate and limit, to the maximum safe value, 

the pressure of gas delivered to the customer:  

 

(1) A service regulator having the characteristics 

listed in paragraph (a) of this section, and another 

regulator located upstream from the service 

regulator. The upstream regulator may not be set to 

maintain a pressure higher than 60 p.s.i. (414 kPa) 

gage. A device must be installed between the 

upstream regulator and the service regulator to 

limit the pressure on the inlet of the service 

regulator to 60 p.s.i. (414 kPa) gage or less in case 

the upstream regulator fails to function properly. 

This device may be either a relief valve or an 

automatic shutoff that shuts, if the pressure on the 

inlet of the service regulator exceeds the set 

pressure (60 p.s.i. (414 kPa) gage or less), and 

remains closed until manually reset.  

 

(2) A service regulator and a monitoring regulator 

set to limit, to a maximum safe value, the pressure 

of the gas delivered to the customer.  

 



(3) A service regulator with a relief valve vented to 

the outside atmosphere, with the relief valve set to 

open so that the pressure of gas going to the 

customer does not exceed a maximum safe value. 

The relief valve may either be built into the service 

regulator or it may be a separate unit installed 

downstream from the service regulator. This 

combination may be used alone only in those cases 

where the inlet pressure on the service regulator 

does not exceed the manufacturer's safe working 

pressure rating of the service regulator, and may 

not be used where the inlet pressure on the service 

regulator exceeds 125 p.s.i. (862 kPa) gage. For 

higher inlet pressures, the methods in paragraph (c) 

(1) or (2) of this section must be used.  

(4) A service regulator and an automatic shutoff 

device that closes upon a rise in pressure 

downstream from the regulator and remains closed 

until manually reset. 

 

DOT 49 192.197 covers the service regulators or 

any regulator supplying a service type regulator. 

This code is very vague and does not specify 

specific build-up or outlet pressures to be 

maintained and refers to pressures being within a 

safe range for the customer being supplied. This 

code only applies to regulators with connection 

size of 2 inches or less. 

 

The Main scope of 192.197: 

• With inlet pressure of 60 psig or less – 
regulator must be able to limit the failed 
build-up pressure to a safe pressure for the 
appliances being supplied or have a 
suitable over-pressure protection device. 
(This code does not specify specific 
pressures)  

• With inlet pressure of 60 PSIG or more – 
regulator must have some type of over 
pressure protection that limits the inlet 
pressure to the service regulator to 60 psig 
or less. 

• Over pressure protection – A regulator 
supplying 60 psig or less to the service 
regulator with an internal relief that will 
limit the downstream pressure to a safe 
range, operator/monitor, IM regulator, 
relief valve, or OPSO. 
 

 

DOT 192.199, 201, 739, 741, 743 

 These sections of the code all deal with the 

design and testing parameters of the pressure 

relieving and limiting devices. 
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