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Flexible Gas Piping System 

 
I. Introduction / Benefits 

 

A. Introduction- Pro-Flex CSST is designed and sold as a system that can be used 
with all fuel gases recognized in NFPA 54 (the National Fuel Gas Code) up to a 
maximum ANSI/CSA listed maximum operating pressure of 5psi (34kPa) intended for 
installation in residential, commercial, or industrial buildings (or nearby outdoor 
appliances)—new construction or retrofit and remodeling projects.  

B. Natural or Propane gas piping system installation is quick and easy with Pro-Flex 
Corrugated Stainless Steel Tubing (CSST). The Pro-Flex patented fitting connection 
and flexible tubing enables installers to reduce installation time and to eliminate the 
need for the specialized equipment required for cutting, threading and deburring 
black pipe in new or existing construction.  

C. Benefits 
1. Time Savings Statistics – CSST vs. Traditional Black Pipe 

a. According to the Gas Research Institute, labor savings range from 25% to 

66% on new construction projects and nearly 75% on remodeling projects.  
Typical installation of a CSST gas piping system for a single family unit can 
be completed in less than one day. 

2. Ease of Assembly / Flexible Design  
a. Assemble the fittings without special tools. A standard tube cutter, utility 

knife, and a pair of crescent wrenches are all the tools needed. 

b. Unlike rigid pipe, Pro-Flex CSST is flexible tubing that’s easier to route 
through new or existing buildings. Pro-Flex CSST is annealed for extra 
strength and flexibility. 

c. Pro-Flex Male Fittings are also tapped to fit female iron pipe (ie a ¾” Pro-Flex 
Male Fitting is also tapped to fit ½” iron pipe).  

3. The Pro-Flex CSST system eliminates most of the joints required with traditional 
piping systems, reducing the potential for leaks and significantly reducing install 
time and complexity.  

D. The Pro-Flex Installation and Training Guide is the most important component 
in the Pro-Flex CSST system. It contains: information required to become a Pro-Flex 
Qualified Installer, system design options, sizing methods and charts, as well as the 
answers to many of the frequently asked questions. 

1. The Guide contains specific information as to safe installation practices including 
proper use of required protective devices (Striker Plates and Protective Conduit), 
underground and outdoor installations, and the bonding of CSST that is required 
for all CSST installations. 

2. The Guide also contains information on becoming a Pro-Flex Qualified Installer, 
we have recently added the ability to register as a Pro-Flex Qualified Installer and 
print the Qualified Installer Card to our website www.ProFlexCSST.com. 

 
 
 
 

http://www.proflexcsst.com/
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II. Pro-Flex CSST Component Overview 
A. Pro-Flex CSST Tubing- Available in the following sizes at all Menards stores: ½” x 

25’, 75’, 225’; ¾” x 25’, 75’, 225’; 1” x 75’, 150’; 1 ¼” x 75’.  Available at Menards.com: 1” 
x 25’ and 150’, 1 ¼” x 150’.  Coming soon to Menards.com: 3/8” x 25’ and 3/8” x 75’. 

B. Pro-Flex Fittings 
1. Pipe Threads & Sealing Mechanism Overview 

a. Pro-Flex CSST Tubing is connected to a Pro-Flex fitting by a patented 
compression type seal.  This is the nut end(s) of a fitting.  The threads in a 
compression fitting merely hold the pieces (nut and fitting) together and do 
not provide the seal.  The seal is provided by the compression of the O-ring 
and high temperature gasket in conjunction with the proper placement of the 
retainer ring and slide ring.  Because the threads do not create the seal, do 
not use sealant (thread sealant tape or “pipe dope”) on these threads – it will 
only interfere with the seal and more than likely cause a fitting to leak.  Also, 

Pro-Flex fittings can only be attached to Pro-Flex tubing; use only genuine 
Pro-Flex components with Pro-Flex Tubing. Pro-Flex fittings are available in 
Male (MIP) all sizes and Female (FIP) all sizes except 1 ¼”.  Unions for ½” and ¾”  
are available at Menards.com. 

b. At this time demonstrate and walk team members through fitting assembly 
process.  

2. Pro-Flex Special Termination Plates (PFST) <hold up picture of PFST> 

a. It is critical during the installation of any gas piping system to provide a solid 
mounting point (to the wall or floor) at the interface between the gas piping 
and the flexible appliance connector when the appliance is moveable.  The 
appliance connector is flexible and allows for proper alignment of the 
appliance or the occasional moving of the appliance for cleaning, 
maintenance, etc. 

b. PFST is an assembly that includes a termination plate (for mounting) and a 
Pro-Flex Male Fitting that has been modified by the addition of threads that 
allow the male fitting to be secured to the plate. The connection of the tubing 
to the fitting is outside the wall and is therefore not a concealed fitting. 

c. The plate / nut stay together as a modified nut.  Unscrew the modified nut 
from the fitting and slide the CSST tubing through the hole on the backside of 
the modified nut and assemble like any other CSST fitting (the short threads 
on the backside of the fitting are only there to hold the nut to the plate). 

3. Pro-Flex Safety and Protective Devices 
a. Pro-Flex Bonding Clamps 

i. This safety device reduces the risk of damage and/ or fire associated with 
lightning strikes or electrical over-voltage events.  Bonding of CSST 
systems is a requirement in all current National Model Codes (NFPA 54 – 
the National Fuel Gas Code, IAPMO, the International Fuel Gas Code, 
etc.) and Pro-Flex CSST’s installation instructions. 

ii. Bonding Clamps are available in two sizes: PFBC-AB (fits 3/8” and ½” CSST 
fittings as well as ½” – 1” black pipe) and PFBC-CDE (fits ¾”, 1”, and 1 ¼” 
CSST fittings as well as 1 ¼” – 2” black pipe). 

iii. Never attach a bonding clamp to the CSST Tubing! Attach to the 
hex nut or a section of iron pipe near the gas service entrance. 

b. Pro-Flex Striker Plates 
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i. Striker Plates are a protective device used to prevent the puncture of the 
gas line by a nail or screw where the CSST tube passes through a 
structural member (a stud or a joist) that will constrain the CSST from 
moving away from a puncture threat. 

ii. Pro-Flex Striker Plates are specific to Pro-Flex CSST and shall not be 
interchanged with nail plates that you may have in stock in the plumbing 
or electrical departments.  They are sized (3” x 2”, 3” x 7”, 3” x 12”, and 6” 
x 17”) (the larger 2 sizes are available at Menards.com) to provide 
protection not only through the framing member, but also the area around 
the stud or joist where the CSST cannot escape a puncture threat (nail or 
screw). 

c. Protective Conduit is available to fit ½”, ¾”, and 1” diameter CSST.  All sizes 
are available in 1’ lengths.  Provides another form strike protection that is 
typically used to protect the bend going into a Special Termination Plate. 

4. Pro-Flex Cast Manifolds 
a. Have 4  - ½” FIP rises and are available with either ½” FIP runs or ¾” FIP runs 

b. Traditionally, ball valves are installed into the manifold at the inlet and into 
each “rise”.  CSST is run from each “rise” to an appliance which must have a 
ball valve per code.  This creates a gas piping system that is easy to isolate a 
run for maintenance or future expansion. 

c. Also used in the design of parallel systems. 

5. Pro-Flex CSST Gas Appliance Kit 
a. Includes ½” CSST components (25’ tubing, fittings, bonding clamp) along with 

appliance connector with ball valve, leak detector, and thread sealing tape. 
This kit works well with most traditional water heaters, dryers, gas logs, and 
wall heaters, but is not sized for use with most ranges. 

III. Installation Practices and Technical Topics 
A. A flexible gas piping system using CSST must be installed in accordance with 

all local building codes and the manufacturer’s installation instructions.  
1. Pro-Flex CSST may only be installed by a Qualified Installer who has completed 

the manufacturer’s training course.  Pro-Flex’s Training Program consists of: 

a. The individual must meet all qualifications required by the state and/ or local 
authority administering the provisions of the code where the gas piping is 
installed. 

b. Read and understand the information contained in the Pro-Flex Installation / 
Training Guide.  

c. Register as a Qualified Installer at www.ProFlexCSST.com or mail the 
Qualified Installer Card to Pro-Flex, LLC. 

B. System Design and Sizing 
1. System design and sizing are two often overlooked but critical steps.   

a. Depending on the number of gas appliances and their location, there is 
multiple design options detailed within the guide. Some examples are: 

i. Series system – a low pressure system with a main trunk line that runs 
from the gas meter or 2nd stage regulator to the furthest appliance.  
There are tees with branches going to the other appliances along the 
way.  This is the traditional method for installing rigid pipe and may 
require a variety of diameters to properly size the system. 

http://www.proflexcsst.com/
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ii. Parallel system – a low pressure system with a trunk line running to 
distribution manifold and individual gas lines running from the 
manifold to individual appliances. 

iii. Elevated dual pressure parallel system this is an advanced system 
used where the gas utility provides gas typically at 2psi to the 
structure. The system is the same layout as the parallel system 
mentioned previously except there is a line regulator placed just prior 
to the distribution manifold.  The line regulator steps down the 
pressure from the 2 psi provided by the utility to the correct inches of 
water column that is required by the appliances.  This design method 
can increase savings by reducing the tubing diameter required. 

iv. Combination Steel/CSST (hybrid) system – is CSST used in 
combination with rigid pipe or copper tubing.  It is often advantageous 
to use both CSST and rigid pipe to help minimize pressure drops 
encountered on systems with high demand and/ or long runs.  This is 
also common when adding an appliance to an existing system. 

b. Proper sizing of the CSST system ensures proper performance of the gas 
appliances.  Once the system design has been determined, sizing of the 
CSST system requires knowing the btu/h rating of each appliance, the length 
of each segment of the piping run, the allowable pressure drop and the supply 
pressure provided by the utility.   

i. The Guide walks the installer through the sizing process for each type 
of system and contains sizing charts to determine the proper size for 
each run. 

ii. The btu/h for each appliance is obtained from the appliance 
manufacturer’s operating instructions or identification plate on the 
appliance itself. 

iii. Gas system operating pressure is obtained from the utility or propane 
supplier. 

iv. Allowable pressure drop – the design pressure loss on any piping 
system under maximum probable flow conditions, from the point of 
delivery to the inlet connection of the equipment, shall be such that the 
supply pressure at the equipment is greater than the minimum 
pressure required for proper equipment operation. The gas capacity 
tables should be used to provide for no less than 5 inches of water 
column to a natural gas appliance inlet or 10.5 inches of water column 
to a propane appliance.  This is accomplished by subtracting the 
desired appliance inlet pressure (5”WC for natural or 10.5”WC for 
propane) from the gas source pressure (provided by the gas provider). 
Use the Pro-Flex capacity table labeled with the appropriate allowable 
pressure drop and gas type.  

 
2. Only the components provided or specified by the manufacturer (including 

protective devices) as part of the piping system are to be used in the installation. 

C. Routing  
1. Pro-Flex CSST can be routed beneath, through and alongside floor and ceiling 

joists.  This includes hollow wall cavities (horizontal runs are preferred) and on 
top of ceiling joists in unfinished attic spaces. 
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a. Care should be taken when installing any type of fuel gas piping 
(CSST, iron pipe, or copper tubing) to maintain as much separation 
as reasonably possible from other electrically conductive systems in 
the building (electrical wiring, metallic chimney liners, vents, 
ductwork and piping). 

b. CSST routed in a location that is concealed, constrained and within 3” of a 
potential threat will be protected against damage by protective devices 
(striker plates) listed in the Pro-Flex Installation/Training Guide. 

c. See Installation guide for specific clearance hole size, horizontal and vertical 
support spacing, and minimum bend radius. 

2. Outdoors: when installed outdoors, the external yellow jacket shall remain intact 
as much as possible for the given installation. Wrap exposed stainless steel with 
tape or sleeve it to prevent later threats from acids or chlorides.  When installed 
along the outside of a structure (between the ground and a height of 6’ in an 
exposed condition, The CSST shall be protected from mechanical damage inside 
a conduit or chase.  A conduit or chase is not required if the tubing is installed in 
a location that will not subject the CSST to mechanical damage (along the inside 
of a deck floor joist). 

3. Buried or Embedded in Concrete: Pro-Flex shall not be buried directly in the 
ground or directly embedded in concrete (patios, foundations, walkways, etc.).  
When necessary to bury or embed CSST, the tubing shall be routed through a 
non-metallic, watertight conduit that has an ID at least ½” larger than the OD of the 
CSST.  The ends of the conduit installed outdoors must be sealed at any exposed 

end to prevent water from entering.  Note: No mechanical fittings are 

permitted in the conduit. 
4. Installation Within a Chase: Pro-Flex shall not be installed within a chase and/ 

or enclosure that includes a a metallic appliance vent or chimney liner that 
protrudes through the roof. 

D. Connections 
1. Gas Meter - Do not connect Pro-Flex to any gas meter or second stage regulator 

which must be supported by the gas piping.  Prior to connecting CSST directly to 
a meter ensure that the local utility and/ or building codes allow this practice. 
Where it is necessary to install through masonry walls the tubing shall be routed 
through an appropriate sleeve. Also, provide a loop or slack in the tubing to allow 
for building settling and/or meter movement. 

a. Propane Tank—Pro-Flex has a maximum pressure rating of 5 psi.  Typically LP 
runs at 10 – 20 psi between the 1st and 2nd stage regulators.  In addition the 
requirement for routing through a watertight, non-metallic conduit adds an 
additional layer of complexity.  

2. Fixed Appliances - Pro-Flex may be connected to non-moveable appliances 
such as water heaters, furnaces, and boilers without the installation of a 
termination outlet or flexible appliance connector (where local codes allow).  All 
local codes for drip legs and shut-off valves must be followed. When appliances 
such as water heaters, furnaces, or fireplaces have metallic vents which extend 
beyond or through the roof, physical contact between the vent and the appliance 
cabinet is prohibited!  

3. Moveable Appliances – A Pro-Flex Special Termination Plate w/fitting 
eliminates the need for concealed fittings by allowing the CSST to be routed 
through the exterior of a wall or floor and provide a fixed connection point.  This 
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fixed connection point allows for the attachment of a flexible appliance connector 

to moveable appliances such as dryers or ranges.  Rule of thumb: If an 

appliance connector is required for rigid pipe- it is required for CSST! 
4. Gas Fireplace – Pro-Flex may be used to deliver gas directly to the valve for gas 

fireplaces.  This is approved for decorative and heat generating units and for gas 
logs installed in a masonry chimney.  Where it is necessary to install through 
sheet metal enclosures avoid direct contact between the CSST and the 
enclosure.  Use grommets, bushings, PVC tape or shrink sleeve to prevent 

mechanical damage. Do not connect to gas log lighters or gas wands for 

use in wood burning fireplaces. 
E. Electrical Bonding 

1. Direct bonding is required as part of the installation of all CSST gas piping 
systems whether or not the gas equipment is electrically powered. This 
requirement is provided as part of the manufacturer’s instruction for single- and 
multi- family buildings and is required by the 2009 and later National Model 
Codes (NFPA 54, IFGC, UPC, etc.).  A person knowledgeable in electrical 
system design, the local electrical code and these requirements should specify 
the bonding for commercial applications. CSST installed inside or attached to a 
structure shall be electrically continuous and direct bonded to the electrical 
grounding system of the structure it is installed in.  

2. How to properly bond: 

a. A minimum 6 AWG bonding conductor (wire) is permanently and directly 
connected to electrical service equipment enclosure, the grounded conductor 
at the electrical service, the grounding electrode conductor, or to one or more 
of the grounding electrodes used.  When an additional electrode (s) is used 
for the gas service, it shall be bonded to the electrical service grounding 
electrode system or, where provided, the lightning protection grounding 
system. 

b. For single and multi- family structures, a single bond connection shall be 
made on an accessible rigid piping component or CSST fitting located 

downstream of the utility meter or second-stage LP regulator.  The bonding 

clamp attachment may be at any location within the gas piping 
system.  However, the shortest practical bonding wire length will improve the 

effectiveness of the direct-bond.  The corrugated stainless steel tubing 

portion of the gas piping system shall not be used as the point of 
attachment of the bonding clamp under any circumstances.  The 
bonding conductor shall be shall be accessible, attached, and protected in 
accordance with the National Electric Code, NFPA 70 (NEC).  The bonding 
clamp (PFBC) shall be installed in accordance with its listing (UL 467) and 
shall make metal-to-metal contact with a steel pipe component or a CSST 
fitting.  This bond is in addition to any other bonding requirements specified 
by local codes. 

c. The 2015 Edition of the National Fuel Gas Code and Uniform 
Plumbing Code limits the length of the bonding conductor to 75’. 

F. Inspection and Testing of Installed CSST 

1. The final installation must be inspected and tested for leaks in accordance 
with the local/ state codes.  In absence of local codes test in accordance with 
the procedures specified in Part 4 of the National Fuel Gas Code (ANSI 
Z223.1 / NFPA 54), the International Fuel Gas Code, or the UPC).  1 ½ times the 
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working pressure, but not less than 3 psi.  When local codes are more 
stringent, local codes must be followed. 

2. If new construction, pressure testing must be performed during rough 
construction (before interior walls are finished). This will allow a more 
thorough inspection.  

3. Do not connect appliances or pressurize with fuel gas until after the pressure 
test has been performed. Cap all outlets for appliance connections. 

4. Most jurisdictions also require an additional pressure or leakage test after 
construction is completed.  This is normally performed by the utility prior to 
service connection. 

G. Repair and Replacement of Damaged CSST 
1. Fittings –  

a. Gradually tighten until leak stops.   

b. If leaking does not stop after reaching maximum torque of 35 ft/lbs ( 1/2” or 

3/8”) or 50 ft/lbs (3/4” and larger) STOP!   

c. Open assembly and confirm fitting is properly assembled—if not correct re- 

assemble. Look for broken or split components—replace if necessary.  

d. Clean out any foreign material.  

2. CSST Tubing shall be repaired if–  

a. Damaged due to a puncture. 

b. Significantly damaged due to impact (> 1/3 diameter). 

c. Bent beyond its minimum bend radius and is kinked. 

d. No repairs are necessary if only slightly dented. 

e. Methods of repair 

i. Replace the entire tubing run. 

ii. Remove the damaged section and replace with a union or male / 

female combination. 

IV. Questions …..??????????? 

 

 

 

 

 

 

 

   

 
 


