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This article first appeared in the Janu-
ary/February 2013 edition of Propane 
Canada magazine. 
 
I have recently been retained to investi-
gate two incidents where it is believed 
that unbounded Corrugated Stainless 
Steel Tubing (CSST) has been subjected to 
electrical arcing, resulting in the wall of 
the CSST being perforated.  The leaking 
propane was ignited by the electric arc 
that perforated the tubing wall. The re-
sulting fires caused extensive damage to 
the structures in which they were in-
stalled.  I would, therefore, like to take 
the opportunity in this article to raise 
awareness of the need for bonding of 
CSST gas systems.  
 
The material requirements for tubing first 
listed CSST in the 2005 edition of the 
CSA/BI49.1 Natural Gas and Propane In-
stallation Code.  The previous codes and 
editions contained a clause that permit-
ted the use of materials not specified in 
the Code if they conformed to a nation-
ally recognized standard or to a test re-
port of a nationally recognized certifica-
tion organization.  Information on file in-
dicates that CSST has been installed in 
Canada since at least 1998.  This was prior 
to the bonding requirements being put 
into the manufacturer's installation in-
structions and training programs.  
 
Each manufacturer of CSST requires that 
a certified propane technician take an in-
stallation training program, which is re-
quired as part of ANSI LC 1-2013 / CSA 
6.26-2013, Fuel Gas Piping Systems Using 
Corrugated Stainless Steel Tubing.  The 
training courses are to ensure that only 

qualified propane technicians install 
CSST.  The training requirement will also 
prevent CSST from being available at 
home improvement stores.  
 

What is CSST?  
In Canada, CSST is certified by ANSI LC 1-
2013 / CSA 6.26-2013, Fuel Gas Piping 
Systems Using Corrugated Stainless Steel 
Tubing.  CSST consists of stainless steel 
corrugated tubing that may or may not be 
sheathed by a polymer conformal coat-
ing.  Each manufacturer appears to have 
developed their own system for achieving 
couplings/connections.   
 

The flexible tubing comes in 100-foot rolls 
that can be cut to length, and be bent and 
conformed by hand, allowing for quick 
and easy installation with a limited num-
ber of connections.  Simple economics 
have contributed to CSST popularity since 
its introduction in 1997; the product is 
less expensive and requires far less time 
and skill to install.  
 
CSST tubing cuts easily with a standard 
tube cutter and requires no threading or 
welding, and no special tools to seal the 
fittings.  The CSST gas line also weighs far 
less than rigid gas pipe and is less bulky to 
store, transport, and handle.  During the 
installation process, the flexible CSST 

product can make turns without the need 
for installing threaded and sealed pipe el-
bows.   
 
The CSST gas line is extremely thin, with 
walls typically around 0.008" in thickness.  
Black iron gas pipe is typically 0.12" thick, 
making the walls of black iron pipe 15 
times thicker than the walls of CSST tub-
ing.  Conversely, the amount of electrical 
energy needed to perforate the wall of 
traditional black iron pipe is about 15 
times more than the energy needed to 
perforate the much thinner walls of CSST 
tubing. 
 

Electrical Arcing on CSST 
The thin wall thickness, required to per-
mit easy routing of the tubing, has re-
sulted in a material that is easily punched 
through by electrical arcing.  Once the 
tubing has been perforated, it is possible 
for the escaping gas to be ignited by the 
arcing process or by adjacent open 
flames.  
One manufacturer's installation instruc-
tions state that although the tubing pro-
vides significant advantages over more 
rigid gas delivery systems, its wall dimen-
sions may make it more likely than steel 
pipe to be punctured by a nail or other 
sharp objects, or damaged by other ex-
traordinary forces such as a lightning 
strike.   
 
It is well known that lightning is a highly 
destructive force.  Therefore, the user 
must ensure that the system is properly 
bonded and grounded.  In order to max-
imize protection of the entire structure 
from lightning damage, the user should 
consider installation of a lightning protec-
tion system.  
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The installation instructions go on to re-
quire that the gas tubing system be 
bonded to the electrical earth grounding 
system of the structure through the use 
of a bonding clamp and wire.  
 

The section further states that "proper 
grounding and bonding may reduce the 
risk of damage and fire from lightning 
strikes.  Even a nearby lightning strike 
that does not strike a structure directly 
can cause systems in the structure to be-
come energized.  If the systems are not 
properly bonded, the difference in poten-
tial between the systems may cause the 
charge to arc to another system.  Arcing 
can cause damage to C55T.  Correct bond-
ing and grounding should reduce the risk 
of arcing and related damage".   
 
One other possible cause of electrical arc-
ing perforating the CSST is a failure of the 
structure's electrical system, resulting in 
the wiring's protective coating being 
damaged, exposing the bare wires to the 
CSST.   
 
In this type of scenario, the resulting ig-
nited propane leak would not be the pri-
mary or secondary cause of the structural 
damage but a third result of the fire 
origin.  The fire origin could have been 
started by the electrical wiring or a source 
that resulted in the fire origin compromis-
ing the electrical wiring system within the 
building.  
 
When installing CSST, care should be 
taken to maintain as much separation as 
possible from other electrically conduc-
tive systems in the structure.  With re-
spect to determining which electrical 
source actually caused the perforations in 
the CSST, the author of a recent article 
wrote:  "We must state, however, that in 
our opinion, the perforated gas line can 
normally stand on its own in terms of evi-
dentiary value; we know of no other phe-
nomenon that would create a clean arced 
hole other than lightning.  If a copper wire 

arced to the stainless steel tubing, there 
should be copper remnants found.  Like-
wise, the melting point of stainless steel 
will not be reached in most fires."  
 

Electrical Bonding and 
Grounding 
The house's electrical system must have a 
connection to earth to provide for its safe 
operation.  When other systems are con-
nected to the electrical system and its 
grounding, those systems are "bonded" 
to the electrical ground.   
 
Bonding is achieved by installing a wire of 
sufficient size from the bonded compo-
nent to the electrical system ground.  
Equipotential bonding is achieved when 
all metallic systems in a structure are 
bonded to the electrical system ground.  
The systems that are bonded to the elec-
trical system will have roughly the same 
electrical potential, so, if energized, they 
will all be energized at the same rate and 
at the same speed.   
 
Thus, when the electrical system and the 
bonded systems are energized by light-
ning, the possibility that the lightning en-
ergy will arc or jump from one system to 
the other is reduced because all of those 
systems are at an equal electrical state. 
 
A bonding wire from one metal compo-
nent to another allows stray electricity to 
equalize through the wire so that one 
metal component will not have a greater 
voltage in it than another metal compo-
nent, preventing arcing between the two 
metal components. 
  
However, if metal systems in the house 
are not bonded to the electrical ground, 
they will have a different electrical poten-
tial from other conductive systems in the 
house.  In the event those systems are en-
ergized by a high voltage event, like light-
ning, then it is possible that the electricity 
being conducted and traveling on one 
metal system may come to a point where 
it is close to an adjacent metal system 
that offers a lower resistance or imped-
ance path to ground.   
 

It is possible that if the energy has enough 
voltage, it may jump over the air gap be-
tween the two adjacent metal systems, 
and use the second path to go to ground.  
When the energy jumps that air gap, it 
generates an electrical arc that has a high 
voltage. 
 
CSST bonding requirements provide an 
effective electrically continuous path in 
an effort to conduct stray voltage/current 
safely to the ground.  The bonding point 
must be in close proximity to the electri-
cal panel as practical.  The wire gauge for 
this bond must be sized, at a minimum, 
for the full amperage available through 
the electric service. 
 
For attachment to the CSST, bonding 
clamps must be attached to the brass fit-
ting, to a steel manifold or to a rigid pipe 
component attached to the CSST.  The 
corrugated stainless steel portion of the 
tubing system must not be used as the 
bonding attachment.  CSST or other gas 
piping system components must not be 
used as a grounding electrode or as a 
grounding path for appliances or electri-
cal systems. 
 
One manufacturer, Omegaflex, has devel-
oped a CSST product called "Counter-
strike", which is specifically designed to 
dissipate the energy from electrical arcing 
by enclosing the flexible tubing with a 
proprietary jacket (black in colour), made 
from a material which is both thicker and 
conductive.  
 
The product is designed to spread the 
electrical energy over the entire length of 
the run, allowing it to dissipate rather 
than concentrate at anyone point on the 
CSST.  In theory, at least, this should re-
duce the potential for breaching of the 
gas line during instances where the CSST 
is energized by an electrical source.  
Counterstrike's installation instructions 
still require bonding to a ground.  
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In conclusion, it is imperative to read and 
follow the manufacturer's installation in-
structions to make sure you are installing 
the CSST properly and that you have fol-
lowed the manufacturer's installation in-
structions to reduce the likelihood of 
electric arcing damaging the CSST. 

About the Author 
David Stainrod provides technical fuel 
and investigative consultation to the pub-
lic and governments in both Canada and 
the United States.   He is an active mem-
ber of numerous provincial regulatory 

committees as well as CSA Codes and 
Strategic Steering committees. David is 
President of the Fuels Learning Centre 
and can be reached by email at 
david.stainrod@fuelslc.com.  

 
 


	What is CSST?
	Electrical Arcing on CSST
	Electrical Bonding and Grounding
	About the Author

