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Recommended Teaching Time: 7.5 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.

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.

Learning Objective 2
• Identify and describe important pollution con-

trol systems of modern coal-fired boilers.
 a.  Describe the purpose, operation, and 

insulating of precipitator and filtering 
systems.

 b.  Describe the purpose, operation, and 
insulating of flue gas chemical conversion 
systems.

Performance Tasks

 This is a knowledge-based module; there are 
no Performance Tasks.

Objectives

Learning Objective 1
• Identify and describe various types of boilers 

and related structures.
 a.  Describe in general terms the basic structure, 

purposes, and applications of boilers.
 b.  Identify various kinds of package boilers and 

describe their applications and insulation 
requirements.

 c.  Describe the general structure, arrangement, 
and insulation requirements of field-erected 
boilers and their supporting systems.

Module 19306 introduces the construction and operation of steam plant boilers, especially large industrial boil-
ers. This module expands upon concepts presented in Module 19305, Steam and Process Water Systems, includ-
ing the different parts of a boiler, the supporting facilities located in a boiler island, and the many features that 
make a large industrial boiler efficient and minimize its impact on the environment.
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Classroom Equipment and Materials

Whiteboard
Markers
Pencils and paper
PowerPoint® Presentations for Module 19306
DVD player or a computer with a DVD drive
LCD projector and screen
Computer with Internet access
Module Review answer key 
Module Examinations

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

Boilers for Power and Process, Kumar Rayaprolu. 2009. Boca Raton, FL: CRC Press. 

The BRIL Book III, Gary Bases. 2011. Barberton, OH: BRIL, Inc.

Advanced Emissions Control Technologies for Coal-Fired Power Plants (Technical Paper BR-1886), A.L. 
Moretti and C.S. Jones. 2012. Charlotte, NC: Babcock & Wilcox Power Generation Group, Inc.

There are a number of online resources available for trainees who would like more information on industrial 
boiler systems. 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 examples of both proper and improper work processes and behaviors. Be 
prepared to stop the videos at appropriate times to point out and discuss both proper and improper conduct and 
techniques.

Instructors are also encouraged to locate additional audiovisual aids available on the Internet, make personal vid-
eos, and take still pictures related to the subject matter and add them to the PowerPoint® presentations through-
out 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. Identify and describe various types of boilers and related structures.
a.  Describe in general terms the basic structure, purposes, and applications of boilers.
b.  Identify various kinds of package boilers and describe their applications and insulation 

requirements.
c.  Describe the general structure, arrangement, and insulation requirements of field-erected 

boilers and their supporting systems.

Kickoff Activities
Locate the video on YouTube entitled “Thermal Power Plant - Full Animation Working Video,” 
uploaded by The Engineering Science. The video length is 9:28. (Note: This video is also suggested in 
NCCER Module 19305-16, “Steam and Process Water Systems”. You may show it in its entirety as a 
review or start it at the 5-minute point to focus on the boiler island animations.) 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 1.0.0–1.1.0
Introduce the topic of boilers by briefly describing the use of steam as an energy source through history 
and the need for boilers. Define the role of a boiler and identify different sources of thermal energy to 
heat boilers.

Summarize the mechanical characteristics required of a water-to-steam boiler. Discuss the rating of 
boiler by steam capacity and also by operating pressures and temperatures.

Section One

BoIlers
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BIolers

Section One

Section 1.2.0
Introduce the evolution of package boilers after World War II.

Classify package boilers by their steam capacity and operating pressures. Discuss the size, purposes, 
and economic nature of modern package boilers.

Review the aspects of package boiler installation or maintenance that would likely require the services 
of an insulation mechanic.

Sections 1.3.0–1.3.1
Introduce field-erected or large industrial boilers and key differences between these and package 
boilers. Describe their general physical arrangement and the key thermal regions inside the boiler.

Identify the flow path of feedwater as it enters the boiler, through the water walls to the steam drum, 
then through the superheater and attemperator to the steam header.

Section 1.3.2
Describe the various energy conservation systems, including the dust collection system, economizer, 
and air heater. Explain how the forced draft and induced draft fans also contribute to improving the 
economy and efficiency of the boiler.

Section 1.3.3
Explain the role of ash and dust collection systems to maintaining the efficiency of the boiler. Describe 
the key components that aid in collecting flue ash.

Sections 1.3.4–1.3.5
Describe the location of the flue breeching and its need for insulation.

Discuss the role and construction of smoke stacks.

Section 1.3.6
Spend some time presenting the major components of a boiler, their functions, and most importantly, 
their insulation requirements. This is probably the most important section to mechanical insulators in 
this module.

Discuss the general methods of attaching insulation and lagging in a boiler plant.

Wrap Up Activities
Have the trainees answer the 1.0.0 Section Review questions and review the correct answers with them. 
Ask trainees if they have any questions about the material covered.
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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. Identify and describe important pollution control systems of modern coal-fired boilers.

a. Describe the purpose, operation, and insulating of precipitator and filtering systems.
b. Describe the purpose, operation, and insulating of flue gas chemical conversion systems.

Kickoff Activities
Locate the video on YouTube entitled “Coal Fired Power Plant,” uploaded by Largest Dams (video 
length is 6:05). Focus on the last 2 minutes of the video, which address power plant pollution controls. 
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.

Section 2.0.0
Describe the purpose of the Clean Air Act in the United States and the pollutants it was enacted to 
monitor and control. Identify the other key air pollutants that fossil-fueled boilers emit.

Sections 2.1.0–2.1.3
Describe the types of solid pollutants generated by boilers and introduce the methods for controlling 
them.

Describe the function and operation of electrostatic precipitators in boiler flues.

Describe the purpose and operation of bag houses.

Discuss when mechanical dust collectors are used and how they work.

Sections 2.2.0–2.2.1
Explain the sources of many of the toxic chemical pollutants in coal-fueled power plant smoke and 
introduce the methods for removing them.

Discuss the purpose and operation of power plant SCRs and SNCRs.

Coal-FIred BoIler PollutIon Control systems

Section Two
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Coal-FIred BoIler PollutIon Control systems

Section Two

Section 2.2.2
Explain the purpose of flue gas desulfurization and summarize how the FGD works. Note that the 
reaction enclosures are in the flue gas path, and that they require insulation and lagging but the 
chemical treatment storage silos do not.

Section 2.2.3
Describe the natural sources of mercury and its effects on living things. Explain some of the methods 
used to reduce mercury emissions in power plant exhaust. Note the requirement for insulation and 
lagging in mercury scrubbing facilities.

Wrap Up Activities
Have the trainees answer the 2.0.0 Section Review questions and review the correct answers with them. 
Ask trainees if they have any questions about the material covered.
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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



6  NCCER – Mechanical Insulating  

Module 19306

Answer Keys

1.0.0 SECTION REVIEW

 Answer Section Reference Objective
 1. a  1.1.0 1a
 2. c  1.2.0 1b
 3. a  1.3.0 1c

2.0.0 SECTION REVIEW

 Answer Section Reference Objective
 1. d  2.1.1 2a
 2. c  2.2.1 2b
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Module 19306

Answer Keys

REVIEW QUESTIONS

 Answer Section Reference
 1. c  1.1.0
 2. d  1.1.0
 3. a  1.2.0
 4. c  1.2.0
 5. c  1.3.1
 6. d  1.3.4
 7. a  2.1.2
 8. b  2.1.3
 9. c  2.2.0
 10. b  2.2.2





NCCER makes every effort to keep its textbooks up-to-date and free of technical errors. We 
ap pre ci ate your help in this process. If you find an error, a typographical mistake, or an in-
ac cu racy in NCCER’s curricula, please fill out this form (or a photocopy), or complete the on-
line form at www.nccer.org/olf. Be sure to include the exact module ID number, page num-
ber, a detailed description, and your recommended cor rec tion. Your input will be brought 
to the attention of the Authoring Team. Thank you for your assistance.

Instructors – If you have an idea for improving this textbook, or have found that additional 
materials were necessary to teach this module effectively, please let us know so that we may 
present your suggestions to the Authoring Team.

NCCER Product Development and Revision
13614 Progress Blvd., Alachua, FL 32615

Email: curriculum@nccer.org
Online: www.nccer.org/olf

NCCER CuRRiCula — uSER uPDaTE

❏  Trainee Guide      ❏  Lesson Plans      ❏  Exam      ❏  PowerPoints      Other _________________________

Craft / Level: Copyright Date:

Module ID Number / Title:

Section Number(s):

Description:

Recommended Correction:

Your Name:

Address: 

Email:  Phone:




