
REGULATOR FREEZE PROTECTION 
 
CHAD RICHARDS 
SALES 
CATALYTIC HEATER COMPANY 
 
 
 
 
 
Introduction 
 
Freezing in regulators is an issue that affects 
many sectors of the gas industry. From 
reliability of measurements to keeping critical 
customers and plants on-line, freezing at any 
point along the natural gas process can be an 
expensive and resource draining problem.  
Fortunately, preventative measures can be taken 
to stay ahead of the potential problem.  
 
Causes of Freezing 
 
The root cause of all freezing problems is H2O 
(water or water vapor) in the gas line. 
Unfortunately, in a real world application, this 
potential is always present due to water used in 
production techniques, hydro testing, leaks, 
upstream failures and many other causes. Of 
course, preventative measures can, and should 
be taken to eliminate water from the system, but 
it is also important to prepare for the problems 
that water presents. These problems of course 
include freezing and hydrate formation.  
 
Figure 1 outlines the factors that lead to hydrate 
formation and subsequent freezing. The area 
between the upper and lower quadruple points 
(Q1 and Q2) is the area at which all four phases 
(ice, hydrate, liquid water and hydrocarbon gas) 
are present.  
 

 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
Clearly, low temperature and high pressure 
conditions are more favorable to hydrate 
formation which in turn will affect the 
temperature at which freezing begins to occur. 
With this in mind, freezing problems are 
typically associated with pressure drop. The 
Joule-Thompson Effect explains that as pressure 
drops, so does temperature. For natural gas, the 
effect is seen at a rate of 7° F for every 100 psi 
of pressure drop. This pressure drop occurs not 
only in regulators, but also in orifices and 
restrictions. Freezing is caused by some 



combination of ambient temperature, pressure 
drop and the amount of H2O and Hydrates in the 
gas stream. 
 
Solutions 
 
There are several tried and true methods of 
freeze prevention in the oil and gas industry. 
Which method is appropriate will vary based on 
the application.  
 
Line Heating 
 
Line heating refers to the process of heating the 
entire stream of gas. This is typically seen at a 
city gate station or at a customer delivery point 
with very high gas usage. Indirect bath heaters 
are large devices that heat the entire stream of 
gas using a flame and a boiler. The gas is run 
through a coil and through fluid inside of a tank. 
That fluid also has a firetube running through it 
as well. A burner is used to heat the fluid which 
in turn heats the gas.   
 
For similar, but smaller applications, catalytic 
heaters can be used. Catalytic heaters are silent 
and use very small amounts of fuel gas. The 
limitation of catalytic heaters in this application 
is that the total output of the heater is limited by 
surface area.  
 
Pilot Preheating 
 
Some equipment is susceptible to freezing 
because of a small orifice or restriction. For 
example, pilot operated regulators have two 
orifices. One in the main body of the regulator 
and one particularly small orifice in the pilot. 
The main orifice has a much higher tolerance 
for hydrates and liquids without freezing than 
the pilot orifice. So it is possible to keep 
equipment like this from freezing by strictly 

heating the gas going to the pilot. Because this a 
lower flow of gas than flowing through the 
pipeline, it requires much less heat and is 
therefore a very cost effective option.  
 
Catalytic heaters are the most common option 
for this application. They are very cost effective, 
reliable and low-maintenance. Catalytic heaters 
use a chemical reaction to oxidize gas and 
generate heat without a flame which makes 
them a great option for the oil and gas industry.  
 
Glycol Dehydration  
 
Glycol is a liquid desiccant that removes water 
from natural gas by physical absorption. In 
natural gas applications, the gas stream flows 
through a glycol absorber or contactor. This is 
very common when dealing with large volumes 
and is commonly used in conjunction with other 
freeze prevention methods. The inherent 
drawbacks to glycol systems are the cost and 
expense of glycol recovery and the potential of 
glycol carryover downstream.  
 
Filtration 
 
There are two types of filtration: coalescers and 
membrane filters. Coalescers can be used in 
applications with severe liquid presence. They 
contain an internal element onto which droplets 
form. The device then essentially works like a 
separator with the liquids falling to the bottom 
and the gas flowing to the top. Membrane filters 
use different chemicals and desiccants to absorb 
liquids, odorant and/or H2S. Filters are cost 
effective and simple devices. They are easily 
maintained requiring only occasional cartridge 
changes. 
 
Filters and coalescers also have the added 
benefit of protecting instrumentation from 



particulate and solids as well as liquids. Filters 
are often used in conjunction to other freeze 
prevention methods.  
 
Chemical Injection 
 
Instead of removing water and hydrates from the 
gas stream, chemicals can be added that inhibit 
hydrate formation and lower the freezing point. 
Methanol is the most common of these 
chemicals. It is a very effective method, 
particularly for upstream sites closer to the 
wellhead. The negatives of this method are the 
ongoing expense of methanol and maintenance 
to the chemical pumps.  
 
Method Selection Considerations 
 
Because of the number of options available, 
there are plenty of things to consider when 
deciding which method or methods to use for a 
specific application. The availability of 
electricity may completely eliminate some 
options. Noise pollution is more of a sensitive 
issue near a school or in a neighborhood than at 
a remote location. Some options are more easily 
retrofitted than others. Cost of initial installation 
and ongoing maintenance should be heavy 
considerations as well.  
 
Conclusion  
 
Freezing in regulators and natural gas systems is 
a constant and consistent problem for all natural 
gas operators and producers. These problems 
can be minimized and managed by the methods 
addressed in this paper. Using the proper 
techniques, equipment and planning can create 
good insurance against expensive consequences 
such as losing a high volume or critical 
customer at a peak time. In these situations, the 
worst thing to be is unprepared. 

References 
 
1. The Hydrate Problem – Penn State University  
https://www.e-
education.psu.edu/png520/m21_p3.html 
2. “Prevention of Freezing in Measurement And 

regulating Stations” Presented by Stephen 

Palmitier, Welker Inc. at the International 
School of Hydrocarbon Measurement, 2012 
3.  “Regulator Freeze Protection” Presented by 

Erik Anderson, Northwestern Energy at the 
Western Gas Measurement Short Course, 2011 


