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Introduction 

 

Having to build one meter set isn’t that large 
of an under taking.  There are lots of different 
ways it could be built and it could be pieced 
together in the field.  When having to build 
thousands however, like gas utilities do, 
every factor’s impact is multiplied many 
times over.  It is the volume, that they are 
installed everywhere in communities and that 
they are the final component in the 
distribution system that makes meter set 
design so important.  All meter sets must be 
safe and reliable while also being cost 
effective so different applications require 
different approaches.  The requirements for 
a small residential service are different than 
a large industrial customer and we will review 
potential configurations to accommodate 
this.    
 
This paper will cover a variety of aspects 
pertaining to above ground distribution meter 
set assemblies.  It will look at the 
components involved, different forms of 
overpressure protection, layouts, different 
approaches for construction and 
implementation, as well as some of the 
differences between residential, commercial 
and industrial services.  Is it acceptable to 
shutoff gas in an overpressure event using a 
slamshut, is a single run sufficient or should 
a main and alternate run be used?  A variety  
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
of components and approaches will be 
reviewed to show there may not be one 
correct answer but rather choices for gas 
utilities to choose from based on how they 
want their system to function.   
 
Basic Overview 
 

Meter sets have two main goals, to regulate 
distribution pressure down to final delivery 
pressure and to measure gas flow for 
invoicing purposes.  A distribution network 
brings gas to customer sites and connects to 
a steel or plastic service line.  This service 
line which could be at a wide range of 
pressures, typically between 15psi-100psi 
transitions to a meter riser above ground.  
Then between this point and the customer 
line that enters the building there will be 
isolation valves, a regulator or regulators, 
possibly an external form of overpressure 
protection such as a relief and a meter.  
Typically the customer line delivers metered 
gas between 7”wc and 5psi.  The meter could 
be after the regulator as usually seen in 
residential sets or may be before regulation 
utilizing a higher pressure in an industrial set.  
Diaphragm meters are most commonly used 
for the lower flow rates and rotatory meters 
for larger applications. 

 



Industry Requirements 

 

There isn’t a set standard or design for how 
a meter set must be built but there are code 
requirements that must be met.  There are 
aspects such as over pressure protection, 
clearance distances and using pressure 
factor measurement approved regulators 
when using meters that are not pressure and 
temperature corrected.  It can vary by region 
but typically meter set assemblies must be a 
minimum of 3 meters away from any ignition 
sources like furnaces and at least 10 meters 
from any air intakes as gas could come from 
the regulator vent.  This is where ventless 
regulators could allow a gas utility to fit a 
meter set in a limited space that is ventilated.   

 

Forms of Over Pressure Protection 

 

In the past internal relief or external reliefs 
were used for the vast majority of services.  It 
was easy to implement, it kept the customer 
online and the smell was the notification for 
failure.  Different forms of over pressure 
protection are being used now more than 
ever before.  Part of this is due to a change 
in acceptability of emissions which occurs 
when using a full relief to protect the fail 
capacity of a regulator.  Full relief provides 
protection by venting gas on the downstream 
side of the regulator to atmosphere in case a 
regulator fails and would otherwise 
overpressure the system.  However, 
depending on the size and location this can 
cause a public disturbance and pose a safety 
concern.  An example of a small commercial 
service with full relief is shown on the next 
column. 

 

 

Over pressure protection by containment is 
growing in popularity and two approaches 
are monitor setups or slamshuts.  A monitor 
setup could either be two separate regulators 
in series or there are certain models that 
have an integral worker and monitor in one 
body.  Monitors provide the greatest 
reliability as even after a failure the service 
can continue operating without incident.  If 
the worker regulator were to fail or not control 
properly the pressure would increase until 
the set point of the monitor is reached and 
the second regulator would take over.  A 
token relief could be put in the regulator or 
downstream to release a very small amount 
of gas for notification of failure if desired.  An 
example of a commercial service using an 
integral monitor as over pressure protection 
is shown below.   

 

 



Another option is using a slamshut either 
integral to a regulator as shown below or a 
separate external one.  These can be a cost 
effective approach as well as provide a small 
form factor.  The hesitation with slamshuts 
can be not wanting to shutoff the customer or 
having false trips.  Making sure to have an 
appropriate gap between the regulator and 
the slamshut set points will help mitigate the 
chance of false trips as well as properly 
setting and testing them.  Slamshuts sense 
the delivery pressure and if it increases too 
high and reaches the set point a plug will 
block the path stopping any further gas flow.  
In most cases they would then have to be 
manually reset and the notification of failure 
is from the customer not having gas. 

 

Which form to use is a large aspect of the 
meter set design.  It affects the layout and 
what would happen in the case of a failure.  
If it is a service where the regulator has an 
internal relief capable of providing full 
protection a lot of times this is the simplest 
and most cost effective approach.  Internal 
reliefs have their limitations however so 
many applications need to use an alternative 
form. Many are familiar with external reliefs 
but the site may be in an area like downtown 
where a gas release should try to be avoided.  
Depending on world area there can also be 
social or economic costs to gas emissions 
that make monitors or slamshuts a better 
way to go.  Monitors might be more complex 
and there may be additional training for field 

staff but provides the most reliability.  
Slamshuts provide great security in blocking 
flow and making sure someone is aware of 
an over pressurization before manually 
resetting it.  As there are different 
approaches each with their pros and cons it 
is important to understand the customers 
application as there may be times where the 
customer must always receive gas so a 
slamshut wouldn’t be acceptable. 

 

Design and Layout Considerations 

 

It starts with the location and the space 
available at site for the installation.  There 
may not be enough room for a main and 
alternate run or a monitor setup or it may be 
where there are lots of pedestrians and a 
relief isn’t ideal.  It is also important to make 
sure the meter set is located in a safe area 
where it is protected from damage or public 
meddling. 

Taking into consideration meter changes, 
regulator repairs or changing a plugged filter, 
including a bypass in the design can help 
address these tasks.  A bypass can be done 
by either including a hard bypass which is 
piped or at least having connections on the 
inlet and outlet where a hose could be 
manually connected for a soft bypass.  
Having a regulated hard bypass on a 
commercial meter set allows quick meter 
changes or regulator maintenance without 
having to arrange appointments with 
customers as their gas doesn’t need to be 
shutoff and no temporary bypass needs to be 
connected.  There is a higher upfront capital 
cost but it reduces operational and 
maintenance costs, a backup in case of 
emergency, as well as better service for 
customers.  See the top of the next page for 
an example commercial meter set with a 
regulated hard bypass. 

 



 

 

 

 

 

 

 

 

 

 

Based on the criticality of the service whether 
to have only one run or a full alternate run 
needs to be determined.  Typically for a 
residential home it is acceptable to just have 
one run whereas for a large commercial 
customer losing gas may have economic 
impact and a second run could be used.  By 
having a second run reliability is increased 
since if the main run fails the second run 
takes over and the customer isn’t affected.  
The alternate run is set just below the main 
run and sits closed during normal operation 
unless the main run can’t supply gas and the 
pressure drops.  It also allows maintenance 
to be done on one run without having to 
coordinate a shutdown with the customer.  A 
hospital would be an example of where you 
would want to have two runs as the impact of 
losing gas is far too great.  

 

Standardizing on design and layout as much 
as possible throughout residential, 
commercial and industrial meter sets is 
critical for efficiency, cost, maintenance and 
safety through familiarity and consistency.  
Sites will be different but by having a 
common inlet and adapting outlet piping after 
the meter assembly to the customer line the 
majority of the assembly can be the same.  
The fewer unique combinations the fewer 
leak points and the fewer components that 
must be stocked.  It is also safer for field staff 
to operate as they will be more familiar and 
knowledgeable on standardized designs that 
they regularly see instead of unique ones 
that could lead to oversights.  

 

Residential  

 

Most residential meter assemblies consist of 
a shutoff valve, a nipple connecting it to the 
regulator, then additional tees and elbows, 
meter loop, or meter bar connecting to the 
inlet of a diaphragm meter with the outlet 
connected to the customer line.  Inlet 
pressures can vary greatly but the most 
common delivery pressure is 7”wc.  A meter 
loop or a right angle regulator body are ways 
to potentially reduce the number of fittings 
and connections. 

 



A meter bar is one component that attaches 
to both the inlet and outlet of the meter and 
has a fixed distance that can make meter 
changes easier with some also having 
options for test ports or a bypass. 

 

 

Commercial 

 

Commercial meter sets have similar 
components as residential but are typically 
larger diaphragm or rotary meters, larger 
piping and can be higher delivery pressures 
such as 2psi-20psi.  With a rotary meter a 
strainer is usually added to the meter set and 
bypasses are more common for the reasons 
previously outlined whether with ports for a 
temporary hose or a hard regulated bypass.  
Also installing rotary meters with a vertical 
inlet and outlet is good practice as it helps 
debris fall through.  

 

 

 

 

 

 

 

Industrial 

 

Asphalt plants, greenhouses, CNG bus 
terminals are all examples of customers that 
may require higher unique delivery 
pressures and significantly larger flows.  This 
results in much larger meter sets as larger 
pilot operated regulators, larger rotary 
meters and larger piping are required.  
Downstream velocities should be checked 
because if the piping is too small it can lead 
to pressure discrepancies, additional wear 
and noise.  Filtration and additional 
weldolet’s should be included as pilot 
operated regulators may require sense and 
bleed lines.  Using flanged regulators and 
spool pieces can allow construction to 
assemble a few large sections together on 
site and welding as many connections as 
possible helps reduce leaks.  

 

 

Approaches for Construction and 
Implementation 

 

Many gas utilities originally built their meter 
sets on site.  This would lead to custom and 
unique setups by putting individual 
components together.  Draw backs of this 
approach were efficiency, leaks and lack of 
testing and documentation.  This approach 
required a lot of onsite time and limited the 
number of installs that could be done in a 
day.  Both the custom design and field 
wrenching would lead to leaks and limited 



ability for quality control, testing and 
documentation. 

An approach to address some of those 
issues was to then build the assemblies in 
house and ship them to site.  This was more 
efficient as they could be built in batches 
which also resulted in more consistency.  It 
was easier to paint and more documentation 
could be created and tracked.  This still 
meant gas utilities had to stock all the 
individual components though and have the 
personnel and equipment to fabricate these 
meter sets in their shop.   

Having a third party provide a prefabricated 
assembly or a portion of it is a third approach 
which turns the packaged meter set into just 
one component a gas utility needs to procure 
and stock.  Instead of having to source all the 
individual components and managing the 
assembly of them only a few part numbers 
are required for the different packaged meter 
set designs and sizes.  This may free up 
personnel to work on other tasks as well as 
greatly reduces the number of components a 
gas utility needs to keep track of and stock.  
There may be additional testing and 
documentation that a third party can provide 
as well. 

 

Conclusion 

 

The goal of this paper is not to outline one 
perfect design, there are many variables that 
each gas utility may have a different opinion 
on.  Rather hopefully this paper has provided 
some insight into different forms of over 
pressure protection, insight on different 
decisions that need to be made on bypasses 
or alternate runs as well as the benefits and 
disadvantages of multiple fabrication 
processes for meter set’s.  Changing designs 
can be a large undertaking as there are so 
many aspects to consider but the process is 
very important as nearly every day a gas 

utility will be installing or working on one.  It 
is worth investing the time and resources to 
get it right upfront to provide a safe and 
reliable system for years to come. 

 

 


