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Recommended Teaching Time: 42.5 hours
This Lesson Plan (LP) is divided into sections that correspond to the sections in the Trainee Guide module. As you 
plan your class times, review the objectives, content, and lesson plan outline for the section you plan to teach. 
Allow sufficient class time for demonstrations, laboratories, field trips, and testing. Each class period should also 
include time for administrative tasks and periodic breaks.

Be sure to gather the required equipment, materials, visual aids, and answer keys. Using your access code, 
download the PowerPoint® presentations and Performance Sheets for this module from NCCER’s Instructor Re-
source Center at www.nccerirc.com. 

It is advisable to assign the reading of a module section prior to the classroom instruction. The Section Review 
and Module Review questions may be assigned as homework. At their discretion, instructors may assign addi-
tional homework to meet the teaching objectives.

Performance Testing may be administered at any suitable time in the course of the module training. Tasks are 
graded pass/fail. Trainee performance and proficiency during practice sessions that meets or exceeds the stan-
dards for a task can be accepted as Performance Task completion. Complete the Performance Profile Sheet for 
each trainee.

For information and updates about accessing the Module Examinations, visit www.nccer.org/testing. The pass-
ing score for submission into NCCER’s Registry is 70% or above for the Module Exam. Record the testing results 
for each trainee on the Registration of Training Modules form and submit the form to the Training Program Spon-
sor.

Performance Tasks

Performance Task 1 (Learning Objective 2)
• Properly cut, roll, and apply aluminum jacket to 

a straight run of pipe.

Performance Task 2 (Learning Objective 2)
• Properly apply two-piece metal jacket to an 

insulated elbow.

Performance Task 3 (Learning Objective 2)
• Lay out a gored metal jacket for an insulated 

pipe elbow. Cut the gores, apply the proper 
beading and crimping, and install.

Performance Task 4 (Learning Objective 2)
• Properly lay out, cut, and apply metal jacket to 

an insulated piping tee.

Performance Task 5 (Learning Objective 2)
• Properly lay out, cut, and apply a flat metal end 

cap.

Performance Task 6 (Learning Objective 2)
• Properly lay out, cut, and apply a coned metal 

end cap.

Objectives

Learning Objective 1
• Describe metal jacketing materials and general 

installation considerations.
 a.  Describe common jacketing materials and 

their function.
 b.  Describe general installation considerations.
 c.  Describe how to measure and order jacketing 

materials.
 d.  Describe various methods of cutting and 

forming jacketing materials.

Learning Objective 2
• Explain how to install jacketing on pipe and fit-

tings.
 a.  Explain how to install jacketing on horizontal 

pipe.
 b.  Explain how to install jacketing on vertical 

pipe.
 c.  Explain how to install jacketing around jacket 

penetrations.
 d.  Explain how to install jacketing on pipe 

elbows.
 e.  Explain how to install jacketing on pipe tees.
 f.  Explain how to install jacketing on other 

common piping shapes.

Module 19310 discusses sheet metal pipe jacketing in much greater detail than previously in this curriculum. 
The trainee will review the materials used in sheet-metal pipe jacketing, then learn the methods for estimating, 
fabricating, and installing metal jacketing on insulated pipes and piping fittings.
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Appropriate PPE as designated 
by the instructor or training 
facility provider, including:

Safety glasses with side 
shields
Cut-resistant work gloves
Long-sleeved shirt of heavy 
material
Proper footwear
Hearing protection
Hard hat
Face shield 

Access to piping systems with 
various insulated fittings or 
equivalent mockups

Aluminum roll sheet metal

Basic sheet-metal shop tools 
(e.g., metal brake, beaders, 
crimpers, edgers, rollers, etc.)

Calculators

Chalk lines

Compass/divider

Hand drill including drill bits 
and nut driver sockets

Hand tools

Markers, permanent

Metal banding, tensioners, 
wing/pusher seals, and crimpers

Pressed elbow jacket covers

Protractors

Rulers, steel

Sealant mastic and applicators

Sheet-metal screws

Sheet-metal shears: straight, 
right, and left

Squares, construction

Tape measures

Wire, aluminum or steel, bare

Equipment and Materials for Laboratories and 
Performance Testing

Classroom Equipment and 
Materials

Whiteboard
Markers
Pencils and paper
PowerPoint® Presentation for Module 
19310
DVD player or a computer with a DVD 
drive
LCD projector and screen
Computer with Internet access
Module Review answer key
Module Examination
Performance Profile Sheets

Safety Considerations
Safety must be emphasized at all times. Trainees should be carefully observed to ensure that they wear 
the proper PPE, follow safe practices, and give due respect to unseen hazards. Any deficiencies must be 
corrected to ensure future trainee safety. All practice sessions and Performance Tasks must be completed 
under your direct supervision.

When trainees are exposed to insulating materials, they must wear the proper protective clothing and respi-
ratory equipment.

Caution must be exercised when handling and using tools such as staple guns and cutting tools.

Additional Resources
This module presents thorough resources for task training. The following resource material is suggested for 
further study.

Mechanical Insulation Design Guide, National Institute of Building Sciences. Available at
www.wbdg.org/guides-specifications/mechanical-insulation-design-guide.

National Industrial and Commercial Insulation Standards Manual, Midwest Insulation Contractors Associa-
tion (MICA).

National Insulation Association (NIA) website offers resources for products and training.
www.insulation.org.

Installation Guidelines for ITW Insulation Systems Metal Jacketing Used on Insulated Pipe, ITW Insulation 
Systems. 2016. Available at www.itwinsulation.com.

Steelworker, Volume 2 (NAVEDTRA 14251), Naval Education and Training Professional Development and 
Technology Center. 1996. Available at archive.hnsa.org/doc/pdf/steelworker2.pdf.

There are a number of online resources available for trainees who would like more information on sheet-metal 
lagging. A search for additional information may be assigned as homework to interested trainees.

Instructors should view any videos that may be identified in the lesson plan before using them to ensure their 
suitability. The videos can provide teachable moments in both proper and improper work processes and be-
haviors. Be prepared to stop the videos at appropriate times to point out and discuss both proper and improper 
conduct and techniques.

Instructors are encouraged to locate additional audiovisual aids available on the Internet, make personal videos, 
and take still pictures related to the subject matter and add them to the presentations throughout the program.
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Safety Considerations
The following safety considerations should be emphasized:

• Remind trainees that they must have the required PPE any time they are in the shop or job site 
environment.

Objective
When trainees have completed this section, they should be able to do the following:

 1. Describe metal jacketing materials and general installation considerations.
a. Describe common jacketing materials and their function.
b. Describe general installation considerations.
c. Describe how to measure and order jacketing materials.
d. Describe various methods of cutting and forming jacketing materials.

Kickoff Activities

1.  Conduct a Q&A session to review the purposes of insulation jacketing, the kinds of materials that 
are used for jacketing, and the forms in which manufacturers produce jacket materials. Most of these 
facts have been covered in other NCCER mechanical insulating modules in earlier levels.

2.  Access the YouTube video “Operations of shearing and bending sheet metals” uploaded to the 
Mechanics Tips YouTube channel on 18 October, 2012 (4:00 min), www.youtube.com.

This video describes the machines and principles involved in shearing and bending sheet metal. 
Since it is anticipated that most journey insulating workers will not have had sheet metal shop 
experience, this video and ones like it should provide valuable information.
Be sure to prescreen this and other videos to verify that they follow accepted safety practices and 
follow methods accepted in the industry. At the conclusion of the video program, ask the trainees if 
they have any questions regarding safety practices or methods, if applicable.

Instructional Methods
Research has shown that varying instructional methods periodically throughout class sessions helps to 
engage and hold trainees’ attention. The PowerPoint® presentation that you received with this lesson 
plan is keyed to the sections of the Trainee Guide indicated below and has been designed for use with 
this lesson plan.

Sections 1.0.0–1.1.1
Introduce the topic of rigid sheet-metal insulation jacketing.

Summarize the types of sheet-metal products available for various applications.

Describe the main types of sheet metal jacketing commonly used for piping insulation applications.

Section 1.1.2
Identify the common sheet-metal jacketing accessories such as banding, seals, fasteners, and sealants.

Section One

Metal Jacketing
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Section 1.2.0
Discuss in some detail the various things to consider when fabricating and installing sheet-metal 
jacketing.

Section 1.3.0
Work through a basic problem estimating the amount of rolled sheet metal required to jacket a certain 
length of insulated pipe.

Sections 1.4.0–1.4.1
Introduce the various tools required for cutting and forming sheet metal for jacketing.

Describe the operation of representative shop tools used for cutting sheet metal. The ideal case would 
be to demonstrate their operation in a shop setting.

Discuss and demonstrate the method for cutting sheet metal with a razor knife. Demonstrate the use of 
electric metal shears if available.

Section 1.4.2
Describe the operation of various tools used to form sheet metal as piping system jacketing. Again, 
physically demonstrating their operation would be ideal.

Wrap Up Activities
Ask trainees if they have any questions about the material covered.

Have the trainees answer the 1.0.0 Section Review questions and review the correct answers with them.

Metal Jacketing

Section One
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Safety Considerations
The following safety considerations should be emphasized:

• Remind trainees that they must have the required PPE any time they are in the shop or job site 
environment.

Objective
When trainees have completed this section, they should be able to do the following:

 2. Explain how to install jacketing on pipe and fittings.
a.  Explain how to install jacketing on horizontal pipe.
b.  Explain how to install jacketing on vertical pipe.
c.  Explain how to install jacketing around jacket penetrations.
d.  Explain how to install jacketing on pipe elbows.
e.  Explain how to install jacketing on pipe tees.
f.  Explain how to install jacketing on other common piping shapes.

Kickoff Activities

1. Access the YouTube video “Insulation and Cladding Pipe—Tutorial” uploaded by abhay sonigra on 5 
December, 2014 (24:26 min), www.youtube.com.

This tutorial video is effective in demonstrating the key steps in applying metal jacketing to insulated 
pipe. Due to its length, you should preview it and prepare the video to start at the point(s) desired. 
If several sequences will be viewed, it may be more efficient to set the starting points in different 
browser instances.

2. Access the YouTube video “Insulation and cladding of tees (English)” uploaded to Armacell - Global 
YouTube Channel on 25 June, 2013 (7:33 min), www.youtube.com.

This excellent video by Armacell Corporation provides several methods for applying jacket to 
insulated piping tees. The first part of the video addresses reinsulating the pipe. The jacketing 
sequence begins at 4:20 in the video.

3. Access the YouTube video “Insulation and cladding of valves (English)” uploaded to the Armacell—
Global YouTube Channel on 25 June, 2013 (4:49 min), www.youtube.com.

This excellent video by Armacell Corporation provides several methods for applying jacket 
to insulated piping valves, both with and without stems. The first part of the video addresses 
reinsulating the valves. The jacketing sequence begins at 3:15 in the video.

Be sure to prescreen these and other videos to verify that they follow accepted safety practices and 
follow methods accepted in the industry. At the conclusion of the video program, ask the trainees if 
they have any questions regarding safety practices or methods, if applicable.

Instructional Methods
Research has shown that varying instructional methods periodically throughout class sessions helps to 
engage and hold trainees’ attention. The PowerPoint® presentation that you received with this lesson 
plan is keyed to the sections of the Trainee Guide indicated below and has been designed for use with 
this lesson plan.

installing Jacket on PiPe and Fittings

Section Two
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Sections 2.0.0–2.1.0
Introduce the importance of developing skills in the application of insulation jacket.

Describe the arrangement, support, and fittings of a typical horizontal piping run. 

Discuss step-wise the general approach to applying jacket to a horizontal run of straight pipe.

Review the approach to installing jacket through outside pipe hangers and support brackets.

Discuss the additional considerations for applying jacket to horizontal piping runs.

Section 2.2.0
Compare and contrast the construction and support of vertical piping runs (risers) to horizontal runs.

Section 2.2.1
Describe how jacket on vertical piping must be secured to prevent slippage.

Discuss step-wise the installation of insulation jacket on vertical pipe runs.

Section 2.2.2
Discuss possible configurations at the upper end of a vertical piping run and methods for finishing off 
the work in these cases.

Section 2.3.0
Note that pipe brackets and any other permanent fittings that penetrate insulation must also penetrate 
the jacket.

Explain that riser pipe supports cannot be loosened to install jacketing as is the case with horizontal 
pipes.

Emphasize the warning about loosening riser pipe brackets.

Discuss step-wise the process for measuring, cutting, and fitting jacket around anything that penetrates 
the pipe insulation.

Note that pipe tees will be covered later in the module.

Emphasize that careful measuring and cutting using the proper sheet-metal shears will produce 
professional results.

Section 2.4.0
Describe the construction of pressed sheet metal elbow jacket covers.

Distinguish between standard and universal pressed elbow covers.

Describe the construction of commercial prefabricated sheet metal covers and their typical applications.

installing Jacket on PiPe and Fittings

Section Two
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Section 2.4.1
Go over considerations for installing an elbow jacket in relation to the adjacent piping run, especially to 
achieve water-shedding at the jacket seams, when needed.

Describe step-wise the installation of a pressed sheet-metal elbow cover on a hot system or one without 
a vapor retarder.

Discuss the alternate securement method for an elbow jacket if the system does contain a vapor retarder.

Section 2.4.2
Introduce the design of a fabricated gore-type mitered sheet-metal jacket for a piping elbow.

Discuss the factors to consider when determining the number of gores for the elbow.

Carefully proceed through the steps for laying out the pattern for an elbow jacket gore presented in the 
Trainee Guide. Actually performing the steps on a black/white board or projection system would be 
ideal.

Describe (and demonstrate, if possible) applying crimps and beads to the appropriate edges of the 
jacket gores.

Discuss the preparations for installing an elbow’s jacket, then present step-wise the method for placing 
and securing the gore segments.

Be sure to address the possible variations in the installation, depending on the number of jacket pieces 
per gore.

Briefly mention the similarities and differences for jacketing sweep elbows compared to 90- and 
45-degree elbows.

Section 2.5.0
Introduce the topic of fabricating jacket for insulated piping tees.

Define the terms main pipe and branch pipe with reference to piping tees.

Describe the differences between equal tees and the two kinds of unequal tees.

Section 2.5.1
Present step-wise the suggested method for fabricating and installing the jacket for an insulated 
piping tee at the worksite. Ideally, the presentation should be done on an actual pipe tee or a mockup. 
Otherwise, make frequent reference to the section’s PowerPoint® slides.

Describe the steps to fabricate and install the branch pipe of a tee.

Teaching Tip
Note the differences in the shapes of the branch-pipe jacketing seam lines between an unequal tee and 
an equal tee that should be seen at the worksite.

Section 2.5.2
Discuss the situations when a worker would need to layout the patterns for a piping tee jacket in the 
shop rather than at the worksite.

Section Two

installing Jacket on PiPe and Fittings
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Teaching Tip
Direct trainees to review NCCER Module 19212-18, “Trade Math and Layout,” if available, to become 
familiar with the drafting methods and principles for achieving an accurate tee pattern.

Subdividing the Branch-Pipe Circle

Discuss the geometric construction for subdividing a quarter circle into six equal segments.
Inform trainees that this method will be required for all the patterns to be discussed in this section.
Equal Tees

Describe step-wise the standard method for developing the patterns of the main- and branch-pipe 
jacket seams for an equal tee. Make frequent reference to the section’s PowerPoint® slide.
Note that the method generates only one-quarter of the complete seam line for the jacket juncture at 
the tee.

Explain that the actual position of the seam pattern will depend on the location of the jacket’s 
longitudinal seam and overlap.

Emphasize that the dovetails are added to the jacket section that will be installed first. Explain that 
their location in the figures in this section are illustrative only.

Unequal Tees—Branch Pipe Smaller Than Main Pipe

Help trainees understand that the general approach to developing the unequal tee patterns is similar 
to the equal tee’s. However, additional steps are required for the main- and branch-pipe jacket seams 
because the two pipes are different sizes.

Describe the steps for developing the seam patterns for an unequal tee where the branch pipe is 
smaller than the main pipe.

First work through the seamline curve for the branch pipe.

Finish up with the seamline for the main pipe jacket.

Show trainees the relation of these curves to the finished jacket.

Unequal Tees—Branch Pipe Larger Than Main Pipe

Note that the jacketing method for an unequal tee—branch pipe larger situation can apply to 
jacketing stemmed valves and other fittings where the insulated bonnet is larger than the main pipe.

Describe the steps for developing the seam patterns for an unequal tee where the branch pipe is 
larger than the main pipe. Make frequent reference to the section’s PowerPoint® slides.

Explain why the branch pipe’s jacket seam includes flat sections.

Describe the process of defining the “saddle” in the main-pipe’s jacket.

Explain why filler pieces are needed for the larger branch-pipe’s jacket and the method for preparing 
the jacket seam at the filler-piece juncture.

Describe how to arrange the lap seam patterns so that they will line up correctly when installed.

Finish up the section by discussing general considerations for the sequence of installing the tee jacket 
sections, depending on the tee’s orientation and the potential for wetting.

Section Two

installing Jacket on PiPe and Fittings
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Section 2.6.0
Explain that piping systems include fittings and components other than elbows and tees, particularly 
valves, and often reducers, end caps, and other such fittings.

Note that learning the methods and approaches to fabricating jacketing for common piping system 
components will help workers develop the skills to create jackets for virtually any fitting.

Section 2.6.1
Describe the geometry of a concentric pipe reducer and the dimensions and other information required 
to be taken to develop the jacket cover for one.

Describe the steps necessary to develop the shape of the jacket cover for a concentric reducer. Refer to 
the section’s PowerPoint® slides.

Teaching Tip
Work slowly through the arithmetic for calculating the radiuses of the inner and outer circles that 
define the sector of the jacket surface. Your trainees may not be comfortable with the order of 
operations required to complete the calculations.

Discuss the method for installing the reducer cover, which will vary depending on the sequence 
of jacket installation, whether or not fasteners are permitted, and the type of laps created between 
adjacent sections.

Section 2.6.2
Discuss the definition and purposes of end caps as piping fittings and as jacket.
Describe the methods for laying out, fabricating, and installing single- and two-piece end cap insulation 
jacket covers.

Section 2.6.3
Explain in general terms the options available for flanged valve insulation jackets.

Describe the steps to fabricate the body and bonnet jackets for a flanged, stemmed valve. Note that the 
worksite method is very similar to that for a piping tee jacket.

Spend some time explaining the jacket covers for the flanged ends of a valve, which are applicable to 
jacketing any flanged connection.

Wrap Up Activities

1. Ask trainees if they have any questions about the material covered. Quiz them on specific details of 
jacketing piping runs, such as what factors produce a professional-looking finished appearance, how 
to ensure water-shedding, and so on. Since the layout methods presented in this section are fairly 
complicated, it would be worthwhile revisiting methods that trainees may have struggled with.

2. Have the trainees answer the 2.0.0 Section Review questions, if not previously assigned, and review 
the correct answers with them.

installing Jacket on PiPe and Fittings

Section Two
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Safety Considerations
The following safety considerations should be emphasized:

• Remind trainees that they must have the required PPE any time they are in the shop or job site 
environment.

• Consistently remind trainees of the hazards associated with using tools and equipment while 
performing work with electrical equipment and edge tools. Emphasize the safe operation of tools, 
equipment, and the need to maintain an awareness of electrically energized equipment.

Safety Equipment

Appropriate PPE to include the following:
Safety glasses with side shields
Cut-resistant work gloves
Long-sleeved shirt of heavy material
Proper footwear as designated by the instructor or training facility provider
Hearing protection as designated by the instructor or training facility provider
Hard hat as designated by the instructor or training facility provider
Face shield as designated by the instructor or training facility provider

Classroom and/or Lab Equipment

Access to piping systems with various insulated fittings or equivalent mockups
Aluminum roll sheet metal
Basic sheet-metal shop tools (e.g., metal brake, beaders, crimpers, edgers, rollers, etc.)
Calculators
Chalk lines
Compass/divider
Hand drill including drill bits and nut driver sockets
Hand tools
Markers, permanent
Metal banding, tensioners, wing/pusher seals, and crimpers
Pressed elbow jacket covers
Protractors
Rulers, steel
Sealant mastic and applicators
Sheet-metal screws
Sheet-metal shears: straight, right, and left
Squares, construction
Tape measures
Wire, aluminum or steel, bare
Performance Profile Sheets

laboratories and PerForMance testing
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Objectives
These laboratory sections are intended to support Learning Objective 2.

Performance Requirements
Under the supervision of their instructor, trainees should be able to complete the following 
Performance Tasks:

 1.  Properly cut, roll, and apply aluminum jacket to a straight run of pipe.
 2..  Properly apply two-piece metal jacket to an insulated elbow.
 3..  Lay out a gored metal jacket for an insulated pipe elbow. Cut the gores, apply the proper beading 

and crimping, and install.
 4..  Properly lay out, cut, and apply metal jacket to an insulated piping tee.
 5..  Properly lay out, cut, and apply a flat metal end cap.
 6..  Properly lay out, cut, and apply a coned metal end cap.

Instructors are reminded that trainee performance during practice and laboratory sessions can be used 
for verification of Performance Task completion.

Instructional Methods
These sessions are devoted to practice, laboratories, and/or the Performance Tasks required for this 
module. As a result, no PowerPoint® slides have been developed for these sessions. Throughout these 
activities, ensure that trainees wear the proper PPE and exhibit safe working habits.

Demonstration
Ensure that all trainees are wearing the appropriate PPE.

Demonstrate how to install aluminum roll jacket on a straight run of horizontal and/or vertical pipe. 
Show how to measure and cut the jacket, roll it if required, position the jacket, and secure it in place 
using banding or fasteners, as appropriate. For cold service or for weather proofing, demonstrate how 
to properly seal the edge seams of the jacket with mastic or sealant.

Laboratory/Performance Tasks
Under your direct supervision, have the trainees properly apply aluminum jacket to a straight run of 
pipe. Observe trainees at all times to make sure that they are using the tools safely and correctly. When 
they have completed a task, check their work for accuracy and quality; request rework if necessary. 
Have the trainees properly prepare the tools for storage. This laboratory corresponds to Performance 
Task 1.

Demonstration
Ensure that all trainees are wearing the appropriate PPE.

Demonstrate how to install a two-piece, pressed-metal jacket to a pipe elbow. If necessary, show how to 
apply insulation if the elbow is uninsulated. Apply sealant if required. Demonstrate how to secure the 
jacket with banding and/or fasteners, as applicable.

laboratories and PerForMance testing
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Laboratory/Performance Tasks
Under your direct supervision, have the trainees properly apply two-piece metal jacket to an insulated 
elbow. Observe trainees at all times to make sure that they are using the tools safely and correctly. 
When they have completed a task, check their work for accuracy and quality; request rework if 
necessary. Have the trainees properly prepare the tools for storage. This laboratory corresponds to 
Performance Task 2.

Demonstration
Ensure that all trainees are wearing the appropriate PPE.

Demonstrate how to develop, fabricate, and install a sheet-metal gore-type mitered piping elbow 
jacket. Show how to make the necessary measurements, determine the number of gores, create the 
gore pattern, and cut out the gores. Demonstrate the use of the edge crimper and beader shop tools. 
Demonstrate how to position, then secure the gore segments to create the elbow jacket. Apply sealant if 
required. Secure the jacket using bands and/or fasteners as appropriate for the service of the system.

Laboratory/Performance Tasks
Under your direct supervision, have the trainees lay out a gored metal jacket for an insulated pipe 
elbow. Cut the gores, apply the proper beading and crimping, and install the jacket. Observe trainees 
at all times to make sure that they are using the tools safely and correctly. When they have completed a 
task, check their work for accuracy and quality; request rework if necessary. Have the trainees properly 
prepare the tools for storage. This laboratory corresponds to Performance Task 3.

Demonstration
Ensure that all trainees are wearing the appropriate PPE.

Demonstrate how to measure, lay out, and install sheet metal jacket to an insulated piping tee. The 
worksite or shop method, or both, may be used at your discretion. Demonstrate how to lay out the 
intersecting seams depending on where the jacket laps are positioned. Apply sealant if required. 
Demonstrate how to secure the jackets.

Laboratory/Performance Tasks
Under your direct supervision, have the trainees properly lay out, cut, and apply metal jacket to an 
insulated piping tee. Observe trainees at all times to make sure that they are using the tools safely and 
correctly. When they have completed a task, check their work for accuracy and quality; request rework 
if necessary. Have the trainees properly prepare the tools for storage. This laboratory corresponds to 
Performance Task 4.

Demonstration
Ensure that all trainees are wearing the appropriate PPE.

Demonstrate how to measure, cut out, crimp, and install flat end cap on a pipe cap or flange. Apply 
sealant if required. Show how to secure the end-cap jacket to adjacent jacket using bands and/or 
fasteners, as appropriate.

laboratories and PerForMance testing
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Laboratory/Performance Tasks
Under your direct supervision, have the trainees properly lay out, cut, and apply metal jacket to a flat 
end cap. Observe trainees at all times to make sure that they are using the tools safely and correctly. 
When they have completed a task, check their work for accuracy and quality; request rework if 
necessary. Have the trainees properly prepare the tools for storage. This laboratory corresponds to 
Performance Task 5.

Demonstration
Ensure that all trainees are wearing the appropriate PPE.

Demonstrate how to measure, lay out, cut out, crimp, and install coned end cap on a pipe flange. 
Apply sealant if required. Show how to secure the end-cap jacket to adjacent jacket using bands and/or 
fasteners, as appropriate.

Laboratory/Performance Tasks
Under your direct supervision, have the trainees properly lay out, cut, and apply a coned metal end 
cap. Observe trainees at all times to make sure that they are using the tools safely and correctly. When 
they have completed a task, check their work for accuracy and quality; request rework if necessary. 
Have the trainees properly prepare the tools for storage. This laboratory corresponds to Performance 
Task 6.

Wrap Up Activities

1. Ensure that tools and equipment are properly cleaned and returned to their proper storage locations. 
Pick up and dispose of trash and waste.

2. Gather the trainees together. Ask them if they discovered anything during the lab sessions that 
was new or different from what they have learned previously. Ask them if they now feel confident 
in using the tools covered in this session. Stress the importance of following the required safety 
precautions when working with the tools.

laboratories and PerForMance testing
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Module Review
Ask the trainees if they wish to review any particular information from the module. Have the trainees 
complete the Module Review at the end of the module. Alternatively, if the Module Review was 
assigned as homework, have them retrieve their answers.

Review the answers to the Module Review prior to administering the module exam. Ask again if the 
trainees need clarification on any particular knowledge areas.

Examination 
Administer the module exam. As they begin, remind trainees that they must answer at least 70 percent 
of the questions correctly to pass the module exam.

Wrap Up Activities
Ask the trainees if there were any problem areas on the exam that they wish to discuss, and ask them 
to identify a favorite and least favorite part of this module. As an alternate or if time allows, briefly 
introduce the next topic in your planned teaching sequence.

Instructor
Record the testing results as required. The results for exams administered through online testing 
systems are recorded automatically in the Registry System.

Module review and exaMination
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Module 19310

Answer Keys

1.0.0 SECTION REVIEW

 Answer Section Reference Objective
 1. d  1.1.1 1a
 2. b  1.2.0 1b
 3. d  1.3.0 1c
 4. d  1.4.1 1d

2.0.0 SECTION REVIEW

 Answer Section Reference Objective
 1. c  2.1.0 2a
 2. a  2.3.0 2b
 3. b  2.3.0 2c
 4. c  2.4.0 2d
 5. d  2.5.1 2e
 6. b  2.6.1 2f
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Module 19310

Answer Keys

REVIEW QUESTIONS

 Answer Section Reference
 1. b  1.1.1
 2. d  1.2.0
 3. c  1.2.0
 4. a*  1.3.0
 5. a  1.4.1
 6. c  1.4.2
 7. a  2.1.0
 8. c  2.2.1
 9. d  2.3.0
 10. b  2.4.1
 11. a  2.4.2
 12. a  2.5.1
 13. b  2.5.2
 14. d  2.6.1
 15. b  2.6.3

*Question 4 Calculation

First, calculate the insulated diameter (DI) by adding twice the insulation thickness to the pipe’s OD:

DI = OD + insulation thickness + insulation thickness
DI = 85⁄8" + 2" + 2"
DI = 125⁄8"  or  12.6"

Use the insulated diameter with the appropriate formula to find the insulated circumference (CI):

CI = π × DI

CI = 3.14 × 12.6"
CI = 39.6"

The insulated circumference is 39.6" (100.6 cm).
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