Module 02110-05
Corrugated Stainless Steel Tubing

Lesson 1 of 1: Corrugated Stainless Steel Tubing 

This lesson is a combination classroom and lab session in which the students will learn about corrugated stainless steel tubing (CSST).  Students will simulate and/or demonstrate how to join corrugated stainless steel tubing to fulfill a Performance Task requirement.

Objectives

Upon completion of this lesson, the student should be able to:
 

1. Identify the common manufacturers of CSST.

2. Recognize proper and improper applications of CSST.

3. Identify the various techniques uses in hanging and supporting CSST.

4. Explain how to properly measure, cut, and join CSST.

5. Identify the material properties, storage, and handling requirements for CSST.

Performance Requirements

· Simulate and/or demonstrate how to join CSST. This corresponds to Performance Task 1.

Reading Assignment

· Module 02110, All Sections 

Slide Presentation

· Module 02110, Part 1 (Slides 1 thru 25)

Suggested Equipment/Materials 

· Tools and materials required to measure, cut, and join CSST.

Suggested Student Activity

· Have students do an on-line search of CSST manufactures to find and retrieve application and installation information.

Testing

· Module Review Test Questions 1 thru 18 for Section 1.0.0 – 5.0.0.

· CONTREN( Connect, Active Figure 9

· Module Trade Terms Quiz

· Module Examination  

Suggested Lab Activity

· Students must simulate and/or demonstrate how to join CSST.

Additional Resources

· www.gastite.com/page.php (Gastite() Downloadable Size-It( software used to design the layout of a CSST gas supply system.

· www.mtlfab.com/metalfab/content/view/full/386 (Metal-Fab, Inc.) Design guide and installation manual for CSST.

· Contren Connect Level 1Plumbng Annotated Instructors Guide (available from the NCCER)
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· Review the objectives to be covered in this lesson.  Ask students if they have any questions about the lesson objectives.
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SLIDE 2

· Describe what corrugated stainless steel tubing (CSST) is and what it is used for.
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SLIDES 3 and 4

· Describe the advantages of using CSST when installing gas lines.  See Slides 3 & 4 (Figures 1 & 2).

· Have samples of CSST available to pass around the class.
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SLIDE 5

· Explain that CSST is made by several manufacturers and sold as a system.  

· Explain that tubing and fittings are not interchangeable between different manufacturers.

· Have samples of different manufacturer’s tubing and fittings available to show their differences.
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SLIDE 6

· Discuss the various markings found on CSST.  Have samples of marked tubing available to pass around the class.

· Discuss the importance of properly sizing CSST piping systems.

· Explain that installers must be trained before they can install CSST systems.
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· Describe the pressures typically encountered in gas piping systems.

· Explain that gas regulators are often required to lower the pressure in gas piping systems.

· Have a gas regulator available to pass around the class.
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SLIDE 8

· Explain that ball valves or gas cocks are required in gas piping systems to shut off the flow of gas.

· Have a gas cock and/or ball valve available to pass around the class.
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SLIDE 9 

· Explain how individual appliances can be supplied with gas from CSST branches off the main CSST gas line.  
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SLIDE 10

· Explain how multiple appliances can be supplied with gas from CSST branches off the main CSST gas line.  
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SLIDE 11

· Explain how manifolds can be used to connect multiple appliances to the main CSST gas line.  See slides 11 & 12 (Figures 8 & 9).
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SLIDE 12

No notes
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SLIDE 13

· Discuss the cutters used to cut CSST. 
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SLIDE 14

· Describe and demonstrate how to cut CSST with tube cutters.  

· Allow students to practice cutting CSST with tube cutters.

· Explain that only certain fittings and materials can be used to connect CSST to appliances and other pipe.
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SLIDE 15

· Describe and demonstrate how to connect CSST to an appliance with a straight fitting.  See slides 15-17 (Figure 12 & two-part figure 13).

· Allow students to practice making a connection with a straight fitting.
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SLIDE 16

No Notes
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SLIDE 17

No notes
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SLIDE 18

· Describe the use of stub-outs for connecting to hidden pipes.

· Have a stub-out available to pass around the class.
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· Describe the use of regulator stub-outs for connecting to regulators.

· Have a regulator stub-out available to pass around the class.
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· Explain that CSST sections can be connected together using CSST couplings.

· Have CSST couplings available to pass around the class.
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SLIDE 21

· Explain that CSST sections can be connected together using CSST tees

· Have CSST tees available to pass around the class.
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SLIDE 22

· Describe the do’s and don’ts of hanging and running CSST.

· Explain that CSST can be supported with pipe clamps on a strut (Slide 22, Figure 18) or with pipe straps (Slide 23, Figure 19).

· Have samples of pipe clamps and pipe straps available to pass around the class.
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SLIDE 23

No Notes
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SLIDE 24

· Describe the steps to take to protect CSST when it is concealed within walls or buried.
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SLIDE 25

· Describe the procedures for inspecting and testing installed CSST systems.

Have students answer Review Questions for Sections 1.0.0 - 5.0.0.  Provide correct answers and remediation at the end of the quiz.  Have students complete Active Figure 9.

Have students complete the module Trade Terms Quiz

Students must simulate and/or demonstrate how to join corrugated stainless steel tubing.  This task corresponds to Performance Task 1.

At the completion of this session, provide a module review and then administer the Module Examination.  Students must achieve a score of at least 70% and have satisfactorily completed all lab exercises and/or Performance Testing requirements to receive credit for the module.
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SLIDE 21

3.0.0 CUTTING AND 

CONNECTING CSST

·

Tee fittings allow a branch line to be connected to a pipe run a

t a 90

-

degree 

angle.

Figure 17

Tee fitting.
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5.0.0 INSPECTING AND 

TESTING CSST 

•

All gas piping systems, including CSST systems, must be inspecte

d and tested 

in accordance with local codes.

•

Complete CSST installations are pressure

-

tested and visually inspected, 

including portions that may eventually be concealed under floors

, in walls or 

ceilings, or underground, before being certified as safe.

•

The pressure test consists of sealing all outlets and pressurizi

ng the system with 

compressed air to at least 10 psig for at least 15 minutes. No l

eaks should be 

detected.
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4.0.0 HANGING AND 

RUNNING CSST 

•

When running CSST inside a wall, protect it from nail punctures 

by allowing it to 

flex or move if hit by a nail.

•

Other protection options for CSST runs behind walls are to run t

he pipe through 

steel conduit or to install striker plates to protect it against

punctures.

•

When burying CSST, run it through non

-

metallic and watertight conduit. Fittings 

are not allowed on CSST runs in conduit.

[image: image29.wmf]MODULE 02110

, Part 1

SLIDE 23

4.0.0 HANGING AND 

RUNNING CSST 

Figure 19

CSST supported with pipe straps.
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4.0.0 HANGING AND 

RUNNING CSST 

•

CSST can be supported along walls, floors, and ceilings using me

tal pipe straps, 

bands and hangers that are designed to support the size and weig

ht of the pipe.

•

CSST must never be supported or hung from other supply or waste 

piping 

systems, air ducts, or electrical conduit.

•

Some manufacturers provide specially designed pipe supports for 

mounting 

CSST pipe using common hangers such as universal pipe supports, 

struts, or 

pipe straps.

Figure 18

CSST supported with universal pipe clamps on 

a strut.
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3.0.0 CUTTING AND 

CONNECTING CSST

·

Lengths of CSST can be spliced together using coupling fittings.

Figure 16

CSST coupling fitting.
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3.0.0 CUTTING AND 

CONNECTING CSST

·

Regulator stub

-

outs, typically installed in ceilings, provide a fixed connectio

n 

point for regulators in elevated pressure systems.

Figure 15

Regulator stub

-

out.
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3.0.0 CUTTING AND 

CONNECTING CSST

•

Stub

-

outs for movable appliances such as stoves need to be terminated

using 

approved flexible connectors to join the fixed termination point

directly to the 

movable appliance.

•

Install shutoff valves or drip legs, if required, on the fixed t

ermination point rather 

than on the flexible connector.

•

CSST, like other types of pipe, can be run behind walls, in ceil

ings, and under 

floors. Install a stub

-

out at each point where a hidden pipe exits a finished wall or 

floor.

Figure 14

Appliance stub

-

outs.
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3.0.0 CUTTING AND 

CONNECTING CSST

Figure 13

Connecting CSST to an appliance using a 

straight fitting (2 of 2).
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3.0.0 CUTTING AND 

CONNECTING CSST

·

Begin by connecting the bushing to the 

CSST pipe according to the manufacturer's 

instructions. Then install the fitting adapter 

on the appliance. Finally, tighten the 

adapter on the appliance connection using 

the nut.

Figure 13

Connecting CSST to an appliance using a 

straight fitting (1 of 2).
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3.0.0 CUTTING AND 

CONNECTING CSST

·

Use straight fittings to connect CSST pipe to a fixed appliance 

or other device.

Figure 12

Straight fitting.
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3.0.0 CUTTING AND 

CONNECTING CSST

•

Place the cutter on the pipe and rotate the cutter 

around the tube while simultaneously tightening the 

cutting wheel to make a cut.

•

After the cut is made, remove any burrs and ensure 

the cut is clean and straight.

•

Once cut, CSST can be connected to an appliance 

or other pipe using special threaded fittings. 

Nipples, saddles, and cast

-

iron fittings are not 

allowed in CSST systems.

•

Right

-

left nipples and couplings are permitted only 

between shutoff valves and appliances, regulator 

outlets and manifold inlets, or when installing 

underground residential pipes.

•

Threaded fittings can only be made from steel, 

brass, bronze, or black malleable iron.

Figure 11

Using a tube cutter to cut CSST.
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3.0.0 CUTTING AND 

CONNECTING CSST 

·

The cutters used to cut CSST are similar to the pipe cutters use

d to cut copper 

tubing.

Figure 10

CSST tube cutters.
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2.0.0 INTRODUCTION 

TO CSST

Figure 9

Typical installation with a manifold.
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2.0.0 INTRODUCTION 

TO CSST

·

Manifolds can be used to connect a single CSST gas line to multi

ple appliances. They allow 

the piping for all appliances to be joined at a single, easily a

ccessible location.

Figure 8

Manifolds connect a single gas line 

to multiple appliances.
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2.0.0 INTRODUCTION 

TO CSST

·

Multiple appliances such as unit heaters can be 

connected the same way, as long as connector 

sizes and line sizes remain the same.

Figure 7

Typical parallel installation for 

multiple unit heaters.
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2.0.0 INTRODUCTION 

TO CSST

·

CSST can be run directly from the gas meter to each appliance by

using 

connectors and tees.

Figure 6

Simple CSST installation.
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2.0.0 INTRODUCTION 

TO CSST

·

Codes require that a ball valve or gas cock be installed in the 

piping upstream of 

the appliance or connectors to enable gas flow to be quickly shu

t off.

Figure 5

Ball valve and gas cock used in 

CSST system.
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2.0.0 INTRODUCTION 

TO CSST

•

CSST must be installed by a qualified person. The 

manufacturer or one of its licensed representatives can 

train installers.

•

Never stretch, kink or twist CSST, and allow a generous 

radius when bending it. A tight bending radius can stress 

the pipe and fittings, causing leaks.

•

Most gas systems operate at a pressure of 7 inches of 

water column (

w.c

.) measured at the gas meter.

•

Elevated pressure systems operate within a range of 

½

to 2 pounds per square inch gauge (psig) pressure. 

According to ASTM standards, the maximum allowable 

operating pressure for gas systems is 5 psig.

•

Elevated pressure systems require regulators where the 

piping connects to the appliance in order to increase or 

decrease gas flow to the appliance.

Figure 4

Regulators are used to lower gas 

pressure in elevated pressure systems.
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2.0.0 INTRODUCTION 

TO CSST

•

CSST is available in sizes from 3/8 inch to 2 inches in diameter

. It is labeled with 

the manufacturer's name, testing organization certification, and

maximum 

operating pressure.

•

CSST must be sized according to the needs of the job and local c

ode 

requirements.

Figure 3

Typical markings on a length of CSST.
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2.0.0 INTRODUCTION 

TO CSST

·

CSST, unlike other piping, is sold as a system, including all fi

ttings and 

connections. It is made by several different manufacturers, but 

the various 

components are not interchangeable between the different brands.

Table 1

CSST Names and Manufacturers

Tru

-

Flex

™

Metal Hose Corporation 

Pro

-

Flex

™

©

Parker Hannifin Corporation 

Parker Gas Piping (PGP

™

) 

OMEGAFLEX

®

, Inc. 

TracPipe

®

Titeflex

®

Corporation 

Gastite

®

Manufacturer 

CSST System Trade Name
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2.0.0 INTRODUCTION 

TO CSST

•

CSST is lighter than rigid pipe and does not require special too

ls to cut or install 

it. CSST can be bent, which eliminates the need for elbows.

•

CSST costs more initially, but reduced installation costs offset

much of the extra 

expense.

Figure 2

CSST can be installed in tight spaces without angle fittings.
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2.0.0 INTRODUCTION 

TO CSST

·

CSST has many advantages over more traditional piping materials.

It is delivered 

in pre

-

cut lengths coiled on drums that allow the pipe to be loaded and

carried 

more easily.

Figure 1

CSST is delivered in coils.
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1.0.0 INTRODUCTION

•

Plumbers install natural and liquid petroleum (LP) fuel gas line

s to supply stoves, 

water heaters, and furnaces.

•

An increasingly popular method for delivering fuel gas to variou

s appliances is 

through corrugated stainless steel tubing (CSST).

•

CSST is a flexible, stainless steel tube encased in a jacket mad

e of polyethylene 

(PE) plastic.
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Objectives

When you have completed this module, you will be able to do the 

following:

1.

Identify the common manufacturers of corrugated stainless steel 

tubing.

2.

Recognize proper and improper applications of corrugated stainle

ss steel tubing.

3.

Identify the various techniques used in hanging and supporting c

orrugated 

stainless steel tubing.

4.

Explain how to properly measure, cut, join, and groove corrugate

d stainless steel 

tubing.

5.

Identify the material properties, storage, and handling requirem

ents of corrugated 

stainless steel tubing.

