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[bookmark: _Toc384995485]Introduction
The curriculum for TRAining in Manufactured CONstruction (TRAMCON) is being developed by the University of Florida and will be delivered throughout Florida by the TRAMCON Consortium (Miami-Dade College, Polk State College, Santa Fe College, and Seminole State College).  The purpose is to implement and test this program in Florida and then, with industry support and collaboration, migrate it to other states with significant manufactured/modular construction activities. 
Manufactured Construction (MC) is a strategy that is becoming more prevalent because it is safer, more cost-effective and sustainable than conventional approaches, and can be delivered faster with higher quality.  MC is a modular prefabrication system that involves fabricating volumetric units with a high degree of completion of interior elements fabricated in a factory or a specialized facility. Prior to assembly, the site and the foundation of the building are prepared and made ready for the prefabricated components. 
At present MC does not have a training program for its workforce and the result has been issues with worker quality and retention. As the MC industry gains attention and increasingly shifts to automation, there is an increased need for a multi-skilled labor force in this industry. This curriculum is designed to fulfill the demand by the growing MC market for a trained labor force.
By offering four different levels of training that provides the students with six industry recognized certificates, the proposed MC curriculum provides great opportunities to trainees who are interested in joining the MC industry and advancing their knowledge and skills. The certificates can be earned by passing the component training programs provided in the four levels of training. These four levels of training include: 

1. Manufactured Construction – Foundation
2. Manufactured Construction – Basic 
3. Manufactured Construction – Advanced
4. Manufactured Construction – Supervisor
[bookmark: _Toc384995486]MC – Foundation Training Program
The Foundation training program starts with the “Introduction to Manufactured Construction”  that provides information about the nature of manufactured construction industry and the significant improvement to the labor productivity, quality, safety, and project duration that can be achieved through MC. This segment also includes modules on the production environment, the manufactured residential construction process, team building and cooperation, skills development for manufactured construction, and the quality process.
The Introduction to MC will be followed up by the NCCER “Construction Core” curriculum includes modules that cover topics such as basic safety, communication skills, construction drawings, construction math, materials handling, hand tools, power tools, and employability skills. Completing this curriculum gives the trainee the basic skills needed to continue their education in subsequent manufactured construction modules in carpentry, electrical, plumbing, and HVAC. The trainee will obtain a 10-hour OSHA Construction Industry Outreach card and the NCCER Wallet Card upon successful completion of the “NCCER Core.” 
The third component of the Foundation training program is the manufacturing production core curriculum that is aligned with the MSSC Production Certification (CPT) body of knowledge. The CPT certification program consists of four individual certificate modules: Safety; Quality Practices & Measurement; Manufacturing Processes & Production; and Maintenance Awareness. 
· The Safety module provides training on employability skills needed in the manufacturing community (ethics, stress and time management, and team building), the baseline knowledge and skills needed to maintain a safe and productive work environment and ensure the safe use of equipment in the workplace. 
· The Quality Practices & Measurement module develops foundational knowledge and skills needed to maintain quality and implement continuous improvement processes, and ensure that product and process variances meet quality standards.
· The Manufacturing Process and Production module develops the foundational knowledge and skills needed for the production of Manufactured Construction to meet customer needs while ensuring the manufacturing process meets business requirements. It will cover topics such as the production process, manufacturing instruments, business basics, and supply chain.
· The Maintenance Awareness module covers the use and maintenance of manufacturing and equipment (reliability, lubrication, CNC machines, cranes, forklifts, etc.), tools, and assembly and installation methods in the MC industry. It provides the core knowledge of preventive maintenance and enhances existing skills in the identification and performance of equipment maintenance used in the production process.
Training of MSSC CPT will utilize the Manufacturing Talent Development Institute’s (ManufacturingTDI) “Manufacturing Fundamentals” curriculum. Upon completion of the manufacturing core the trainee will take the test for the MSSC Production Certification to obtain the CPT certificate. 
[bookmark: _Toc384995489]MC – Basic Training Program
The Basic training program provides opportunities for gaining basic level knowledge in carpentry, electrical, and plumbing. It consists of two main training segments: 
· Manufactured Construction Technology 1 
· Basics of Manufacturing Construction 
The Manufactured Construction Technology 1 includes several modules from the NCCER curriculum for carpentry, plumbing, and electricity Level 1. In the carpentry modules, the trainees will learn about building materials, fasteners, and adhesives; hand and power tools, construction of floor, wall, ceiling and roof framing systems, and building envelop systems. The Plumbing modules introduce trainees to plastic piping and fittings; plumbing fixtures; and DWV and water distribution systems. The main purpose of the electricity modules is introducing the National Electrical Code® (NEC®) requirements for residential wiring, device boxes, conductors and cables, residential electrical services, and electrical test equipment.
[bookmark: _Toc384995490]Upon successful completion of MC Technology 1 curriculum and passing the required written and performance tests the trainee will obtain the NCCER Manufactured Construction Technology Level 1 certification.
The Basics of Manufactured Construction segment covers the detailed process for manufacturing homes and their delivery and assembly.  It also covers quality control program and process for manufactured construction including the importance of accuracy and precision in manufactured construction as well as detection of defects and possible product recalls.

 MC – Advanced Training Program
The MC Basic certificate holders should complete a minimum of three months on-the-job training in a manufacturing construction plant prior to starting the MC Advanced training program. The MC – Advanced training program provides additional knowledge in carpentry, electrical, and plumbing; and covers several modules in Heating Ventilation, and Air conditioning (HVAC) systems. It consists of two main training segments: 
· Manufactured Construction Technology 2 
· Advanced topics in Manufactured Construction 
The Manufactured Construction Technology 2 includes several modules from the NCCER curriculum for carpentry, plumbing, and electricity Level 2 as well as modules from NCCER curriculum for HVAC Level 1. In the carpentry modules, the trainees will learn about exterior finishes, thermal and moisture protection, and drywall installation. The plumbing modules introduce trainees to copper tube and fittings, gas and fuel oil systems, and installation of drains and water heaters. The electricity modules include electrical theory, electrical current, raceway and fittings, hand bending, and electrical lighting. The HVAC modules are introduction to heating, cooling, and distribution systems.
Upon successful completion of MC Technology 2 curriculum and passing the required written and performance tests the trainee will obtain the NCCER Manufactured Construction Technology Level 2 certification.
The Advanced topics in Manufactured Construction segment covers the building standards and applicable codes, energy code, the code enforcement process, and systems testing. It also covers other manufactured construction industries, such as panelized buildings, structural insulated panels, precast concrete buildings, modular prefabricated steel buildings, and truss manufacturing. 
[bookmark: _Toc384995493]Supervisor Level Training Program
This training program provides a great opportunity for the trainees with the MC Advanced Certificate who seek to be promoted to the supervisor level. They should complete at least three months on-the-job training in a manufacturing construction plant after obtaining the Advanced Certificate to start the MC – Supervisor training program. The program consists of the following training modules:
· NCCER Project Supervision
· OSHA 30 Hours safety
· Future Trends in Manufactured Construction
· Sustainable Manufacturing 
· Field Installation Guide
Plant supervisors play a major role in every manufactured construction plant. They are the frontline managers in the plant, directly supervising workers and other station supervisors. They are both the engine and the anchor of the manufactured construction team, driving it toward effectiveness and efficiency, and stabilizing it with consistency and good judgment. In essence, their skills and leadership largely determine whether the manufactured product is built on time and according to plans and specifications. To fill this enormous role, plant supervisors need more than experience in the field. They also need management skills in problem solving, planning, estimating, safety supervision, scheduling, controlling costs and resources, and, perhaps most important, managing people. These are skills most easily acquired through education. The NCCER Project Supervision certification provides the basis for that education. It is a comprehensive, competency-based program that gives both veteran and new plant managers a step-by-step approach to honing their natural abilities, developing essential skills, and generally improving their performance as leaders.

Safety is a fundamental concept, which all levels of employees in the construction industry should know about it. The OSHA 30-hour Safety training program will introduce trainees to the safety rules on job sites. Some of the topics covered in this program includes personal protective equipment (PPE), work zone safety, and fire protection and prevention.
Future Trends in Manufactured Construction covers the following topics:
· Lean construction
· Automation and advanced information technology
Sustainable Construction instructs construction supervisors on sustainable construction management, the LEED rating system as it would apply to oversight of their projects and crews, and how to supervise and train their crews so that the principles of sustainable construction are respected.
Onsite assembly covers the steps that need to be taken for transportation and assembly of manufactured/modular homes. This include construction of foundation and site utilities, installation and connection of home sections, patch works, connection of utilities, and sitework.
Upon completion of Supervisor training program the trainee will obtain the OSHA 30-hour card. In addition, upon successful completion of the NCCER Project Supervisor curriculum and passing the required written and performance tests the trainee will obtain the NCCER Project Supervision certification.
Career and Credentialing Pathways
With the stackable career pathways detailed above (and summarized in the following chart), the participant can gain the skills they need to enter the MC workforce with minimal training, and progress to supervisory positions.



	MC Foundation
	MC Basic
	MC Advanced
	MC Supervisor

	· Intro to MC
· Construction Core
· Manufacturing Core



 

	· MC Technology 1
· Basics of MC


	· MC – Technology 2
· Advanced Topics in MC

	· Project Supervision
· 30H Safety
· Future Trends in MC
· Sustainable Const. 
· Onsite Assembly


	
	OJT – Three Months
	OJT – Three Months
	



Along this system of pathways, students earn aligned industry certifications from both the construction and manufacturing sectors.  Specifically, NCCER, and MSSC credentials have been embedded in the modular curriculum.  Two advantages of this certification alignment (outside of the certification benefits to the participant) are that 1) by mapping the certifications into the curriculum, participants can be fast-tracked into the program through demonstration of competency by presentation of the appropriate certification; 2) participants can articulate college credit to AS degree programs through Florida’s statewide industry certification articulation – the Gold Standard Career Pathways. Through the Gold Standard Career Pathways articulations, students will be able to articulate college credit to the Engineering Technology, Construction Management, and Construction technology A.S. degree programs.
Industry certifications obtained by completion of each MC level and the equivalent college credits to AS degree programs through Florida’s statewide industry certification articulation are:
Foundation:
· MSSC Certified Production Technician (CPT) – Transfers 15 credit hours toward an AS degree in Engineering Technology 
·  NCCER Wallet Card
· OSHA 10-Hour Card

Basic Level
· NCCER Manufactured Construction Technology Level 1 – Transfers 3 credit hours toward an AS degree in Building Construction or in Building Construction Technology.

Advanced Level
· NCCER Manufactured Construction Technology Level 2 - Transfers 3 credit hours toward an AS degree in Building Construction or in Building Construction Technology.

Supervisory Level
· NCCER 	Project Supervision - Transfers 3 credit hours toward an AS degree in Building Construction or in Building Construction Technology.
· OSHA 30-Hour Construction Industry card
· 

	Manufactured Construction (MC): Foundation

	Training unit
	CH
	ESCH
	Curriculum Used
	Industry Certificate Obtained

	Intro to MC
	27.5
	1
	TRAMCON
	

	Construction Core 
	72.5
	3
	NCCER
	OSHA 10-hour Card/NCCER Wallet Card

	MFG Prod. Core
	120
	6
	ManufacturingTDI
	MSSC Certified Production Technician (CPT)

	Total
	220
	10
	 
	

	Manufactured Construction: Basic 

	Training unit
	CH
	ESCH
	Curriculum
	Industry Certificate Obtained

	MC Technology 1
	     222.5
	9
	NCCER
	NCCER Manufactured Construction Technology Level 1

	Basics of MC
	27.5
	1
	TRAMCON
	

	Total
	250
	10
	 
	 

	
	
	



	
	On-the-Job Training Training

	

	Manufactured Construction: Advanced

	Training unit
	CH
	ESCH
	Curriculum 
	Industry Certificate Obtained

	MC Technology 2
	232.5
	9
	NCCER
	NCCER Manufactured Construction Technology Level 2

	Adv. Topics in MC
	27.5
	1
	TRAMCON
	

	Total
	260
	10
	 
	 

	
	
	
	On-the-Job Training Training

	

	Manufactured Construction: Supervisor 

	Training unit
	CH
	ESCH
	Curriculum
	Industry Certificate Obtained

	Project Supervision 
	85
	4
	NCCER 
	NCCER Project Supervision 

	Field Safety
	30
	1.5
	OSHA
	OSHA 30-Hour Card

	Future Trends in MC
	25
	1
	TRAMCON
	 

	Sustainable Manufact.
	30
	1.5
	TRAMCON
	

	Field Installation Guide
	       25
	1
	TRAMCON
	

	Total
	195
	9
	 
	 

	
	
	
	
	

	Two Year AS Degree in Construction Management, Building Construction Technology, or Engineering Technology

	
	
	
	
	

	Four Year Degree in Construction Management or Engineering Technology

	CH = Contact Hours
	
	
	
	MSSC = Manufacturing Skill Standards Council


	ESCH = Equivalent Semester Credit Hours
	
	ManufacturingTDI = Talent Development Institute

	MC = Manufactured Construction
	 
	
	OSHA = Occupational Safety and Health Organization

	TRAMCON = TRAining for Manufactured CONstruction
	
	
	NCCER=Nat’l Center for Const. Edu. and Research

	
	
	
	
	


Career Pathway Flowchart

TRAMCON - Foundation Level
Introduction to Manufactured Construction
Suggested Time Allocation: 27.5 hours
1. Introduction
a. Describe and define “Manufactured Construction”	
b. Describe the Training for Manufactured Construction (TRAMCON) curriculum and its purpose
i. Describe the four levels (Foundation, Basic, Advanced, Supervisor) of TRAMCON
ii. Outline career paths for the Manufactured Construction Workforce
c. Provide information about student requirements for the Foundation level
i. Florida Ready To Work Assessment
ii. Attendance and expectations
iii. NCCER Construction Core
iv. Manufacturing Production Core
v. Student Evaluations
vi. Certificates earned during the TRAMCON program
vii. Focus on residential modular construction
d. Outline the different types of manufactured construction companies
e. Learn about the industry associations of manufactured construction
f. Show where manufactured construction companies are located
g. Describe the main products of manufactured construction: modular homes, HUD homes, panelized buildings,  metal buildings, precast structures, structural insulated panels (SIPs), others
h. Describe the Federal and State inspection process for modular and HUD products[footnoteRef:1] [1:  Code requirements in the Advance Level of TRAMCON] 

i. Explain the emphasis on safety
	
2. The Manufactured Residential Construction Process
a. Explain how manufactured construction generally differs from site built construction 
i. The process of building a site built home
ii. The process of manufacturing a home and installing it on site
iii. The advantages and disadvantages of manufactured construction
iv. The work environment for manufactured versus site built homes
b. Describe how the production rate of manufactured homes compared to site built 
c. Use Virtual Reality model to illustrate the process of manufacturing a home[footnoteRef:2] [2:  VR module to be provided by the University of Wisconsin-Stout] 

d. Explain the logistical requirements for materials and equipment
e. Describe how tools differ between site built and manufactured homes

3. The Production Environment
a. Describe plant layout and responsibilities
b. Describe the use of jigs and templates for speed and accuracy
c. Explain the production process
d. Describe production demand and expectations
e. Explain work-flow considerations
f. Explain the function of the Design Package
g. Describe the safety considerations for factory production

4. Skills Development for Manufactured Construction
a. Describe the types of skills needed for manufactured construction
b. Learn about proper use of tools and tool safety

5. Team Building and Cooperation
a. Understand the connection between the workforce and the product outcome
b. Learn about the need for quality
c. Understand the concept of production goals and how teamwork helps meet these goals
d. Become familiar with the concept of a unified production workforce

6. The Quality Process
a. Learn the Quality Control Process for manufactured construction
b. Describe the issue of defects and possible product recalls
c. Understand the accuracy and precision of manufactured construction
d. Learn how quality is measured in manufactured construction
e. Learn when and how quality inspection is carried out

TRAMCON – Foundation Level
NCCER Construction Core

Suggested Time Allocation: 72.5 hours
	Module 
Number
	Module ID
	Module Name
	Performance Test
	Number of Hours

	1
	00101-15
	Basic Safety (Construction Site Safety Orientation)
	yes
	12.5

	2
	00102-15
	Introduction to Construction Math
	no
	10

	3
	00103-15
	Introduction to Hand Tools
	yes
	10

	4
	00104-15
	Introduction to power Tools
	yes
	10

	5
	00105-15
	Introduction to Construction Drawings
	yes
	10

	7
	00107-15
	Basic Communication Skills
	yes
	7.5

	8
	00108-15
	Basic Employability Skills
	no
	7.5

	9
	00109-15
	Introduction to Materials Handling
	yes
	5

	
	
	
	Total Hours
	72.5






TRAMCON – Foundation Level
MSSC Manufacturing Production Core
Suggested Time Allocation: 120 Hours
Module 1: Safety

1. Work in a Safe and Productive Manufacturing Workplace
2. Perform safety and environmental inspections
3. Perform emergency drills and participate in emergency teams
4. Identify unsafe conditions and take corrective action
5. Provide safety orientation for all employees
6. Train personnel to use equipment safely
7. Suggest processes and procedures that support safety of work environment
8. Fulfill safety and health requirements for maintenance, installation, and repair
9. Monitor safe equipment and operator performance
10. Utilize effective, safety-enhancing workplace practices
Module 2: Manufacturing Processes & Production

1. Identify customer needs
2. Determine resources available for the production process
3. Set up equipment for the production process
4. Set team production goals
5. Make job assignments
6. Coordinate work flow with team members and other work groups
7. Communicate production and material requirements and product specifications
8. Perform and monitor the process to make the product 
9. Document product and process compliance with customer requirements
10. Prepare final product for shipping or distribution
Module 3: Quality Practices & Measurement

1. Participate in periodic internal quality audit activities
2. Check calibration of gages and other data collection equipment
3. Suggest continuous improvements
4. Inspect materials and product/process at all stages to ensure they meet specifications
5. Document the results of quality tests
6. Communicate quality problems
7. Take corrective actions to restore or maintain quality
8. Record process outcomes and trends
9. Identify fundamentals of blueprint reading
10. Use common measurement systems and precision measurement tools
Module 4: Maintenance Awareness

1. Perform preventive maintenance and routine repair
2. Monitor indicators to ensure correct operations
3. Perform all housekeeping to maintain production schedule
4. Recognize potential maintenance issues with basic production systems, including knowledge of when to inform maintenance personnel about problems with:
- Electrical systems
- Pneumatic systems
- Hydraulic systems
- Machine automation systems
- Lubrication processes
- Bearings and couplings
- Belts and chain drives



TRAMCON – Basic Level
NCCER Manufactured Construction Technology Level 1
Suggested Time Allocation: 222.5 Hours
A.  Carpentry Level 1 (115 Hours)
	Module 
Number
	Module ID
	Module Name
	Performance Test
	Number of Hours

	2
	27102-13
	Building Materials, Fasteners, and Adhesives
	yes
	7.5

	3
	27103-13
	Hand and Power Tools
	yes
	7.5

	5
	27105-13
	Floor Systems
	yes
	27.5

	6
	27106-13
	Wall Systems
	yes
	20

	7
	27107-13
	Ceiling Joist and Roof Framing
	yes
	40

	8
	27108-13
	Introduction to Building Envelop Systems
	yes
	12.5

	
	
	
	Total Hours
	115



Module 2: Building Materials, Fasteners, and Adhesives 

Introduces the building materials used in construction work, including lumber, sheet materials, engineered wood products, structural concrete, and structural steel. Also describes the fasteners and adhesives used in construction work. Discusses the methods of squaring a building. 

Module 3: Hand and Power Tools 
Provides descriptions of hand tools and power tools used by carpenters. Emphasizes safe and proper operation, as well as care and maintenance.       

Module 5: Floor Systems
Covers framing basics and the procedures for laying out and constructing a wood floor using common lumber, as well as engineered building materials. 

Module 6: Wall Systems 
Describes procedures for laying out and framing walls, including roughing-in door and window openings, constructing corners, partition Ts, and bracing walls.

Module 7: Ceiling Joists and Roof Framing 
Describes types of roofs and provides instructions for laying out rafters for gable roofs, hip roofs, and valley intersections. Covers stick-built and truss-built roofs. Includes the basics of roof sheathing installation.

Module 8: Introduction to Building Envelop Systems
Introduces the concept of the building envelope and explains its components. Describes types of windows, skylights, and exterior doors, and provides instructions for installation. 
B. Plumbing Level 1 (50 Hours)
	Module 
Number
	Module ID
	Module Name
	Performance Test
	Number of Hours

	3
	02103-12
	Tools of the Plumbing Trade
	yes
	10

	6
	02106-12
	Plastic Pipe and Fittings
	yes
	12.5

	10
	02110-12
	Introduction to Plumbing Fixtures
	yes
	7.5

	11
	02111-12
	Introduction to Drain, Waste, and Vent Systems
	yes
	10

	12
	02112-12
	Introduction to Water Distribution Systems
	yes
	10

	
	
	
	Total Hours
	50



Module 6: Plastic Pipe and Fittings
Introduces trainees to the different types of plastic pipe and fittings used in plumbing applications, including ABS, PVC, CPVC, PE, PEX, and PB. Describes how to measure, cut, join, and support plastic pipe according to manufacturer’s instructions and applicable codes. 

Module 10: Introduction to Plumbing Fixtures 
Discusses the proper applications of code-approved fixtures in plumbing installations. Reviews the different types of fixtures and the materials used in them. 

Module 11: Introduction to Drain, Waste, and Vent Systems 
Explains how DWV systems remove waste safely and effectively. Discusses how system components, such as pipe, drains, traps, and vents work. 

Module 12: Introduction to Water Distribution Systems 

Identifies the major components of water distribution systems and describes their functions. Reviews water sources and treatment methods and covers supply and distribution for the different types of systems that trainees will install on the job.  




C. Electricity Level 1 (57.5 Hours)
	Module 
Number
	Module ID
	Module Name
	Performance Test
	Number of Hours

	2
	26102-14
	Electrical Safety
	yes
	10

	5
	26105-14
	Introduction to the National Electrical Code
	yes
	7.5

	6
	26106-14
	Device Boxes
	yes
	10

	9
	26109-14
	Conductors and Cables
	yes
	10

	11
	26111-14
	Residential Electrical Services
	yes
	15

	12
	26112-14
	Electrical Test Equipment
	yes
	5

	
	
	
	Total Hours
	57.5



Module 2: Electrical Safety 

Covers safety rules and regulations for electricians. Teaches the necessary precautions to take for various electrical hazards found on the job. Also covers the OSHA-mandated lockout/tagout procedure.

Module 5: Introduction to the National Electrical Code 

Provides a navigational road map for using the NEC ®. Introduces the layout of the NEC ® and the types of information found within the code book. Allows trainees to practice finding information using an easy-to-follow procedure.

Module 6: Device Boxes
 
Covers the hardware and systems used by an electrician to mount and support boxes, receptacles, and other electrical components. 

Module 9: Conductors and Cables 

Focuses on the types and applications of conductors and covers proper wiring techniques. 

Module 11: Residential Electrical Services

Covers the electrical devices and wiring techniques common to residential construction and maintenance. Allows trainees to practice making service calculations. Stresses the appropriate
NEC ® requirements.

Module 12: Electrical Test Equipment

Focuses on proper selection, inspection, and use of common electrical test equipment, including voltage testers, clamp-on ammeters, ohmmeters, multimeters, phase/motor rotation testers, and data recording equipment. Also covers safety precautions and meter category ratings. 




NCCER Revision Map for Manufactured Construction Technology Level 1 Certification
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TRAMCON – Basic Level
Basics of Manufactured Construction
Suggested Time Allocation: 27.5 Hours

Module 1 – Detailed Process for Factory Manufactured Homes
1.1 INTRODUCTION
1.1.1 Design Process through Assembly
1.1.2 Identification of the home in the production process 
1.2 OVERVIEW OF THE FACTORY BUILT HOME PROCESS
1.3 DETAILED DESCRIPTION OF THE FACTORY MANUFACTURED HOME PROCESS
1.3.1 The Production Process
1.3.1.1 Chassis Build Section
1.3.1.2 Floor Framing Section
1.3.1.3 Floor Decking / Finish Section
1.3.2 Wall Build and Set Stations including Sub-stations
1.3.2.1 Offline Station: Partition or Interior, Side, Mate and End Wall Build
1.3.2.2 Offline Station: Cabinet Shop
1.3.2.3 Station Set Interior, Side, Mate, and End Walls
1.3.3 Roof Build and Roof Set Stations
1.3.3.1 Offline Station: Roof Framing Build
1.3.3.2 Offline Station: Ceiling Jig
1.3.3.3 Production Station: Roof Set/ Installation
1.3.3.4 Production Station: Roof Decking/ Installation
1.3.4 Exterior Finishes and Roofing Stations
1.3.4.1 Production Station: Exterior/ Windows and Doors
1.3.4.2 Production Station: Exterior Walls/Underlayment Roof
1.3.4.3 Station Exterior Siding and Roofing
1.3.5 Final Finish Stations
1.3.5.1 Production Station: Final Finish/ Interior
1.3.5.2 Production Station: Final Finish/ Testing
1.3.5.3 Production Station: Final Finish / Floor Covering
1.3.5.4 Production Station: Final Inspection/ Quality Control Sign-Off
1.3.6 Station: Surge/ Extra Time Stations
1.4 OTHER ACTIVITIES
1.4.1 Materials Storage
1.4.2 Delivery
1.4.3 Assembly

MODULE 2 – THE QUALITY PROGRAM AND PROCESS FOR MANUFACTURED CONSTRUCTION
2.1 INTRODUCTION
2.2 CONCEPTS AND DEFINITIONS
2.3 HISTORY
2.3.1 The Origins of Quality and Quality Control
2.3.2 Quality and the Industrial Revolution
2.3.3 The Role of Japan in Improving American Quality Standards
2.4 QUALITY STANDARDS
2.5 QUALITY CONTROL PROGRAM FOR MANUFACTURED CONSTRUCTION
2.5.1 IPIAS and DAPIAS
2.5.2 On-site Inspection
2.6 QUALITY CONTROL PROCESS FOR MANUFACTURED CONSTRUCTION
2.6.1 Quality Control
2.6.2 Plant Policy
2.6.3 Procedures for a Receiving Inspection
2.6.4 General Inspections
2.6.5 Inspection Checklists
2.6.6 Inspection Procedures
2.6.7 Defect Control
2.6.8 Quality Control Defect Control
2.6.9 Layers of Inspection
2.6.10 Design Review
2.7 DEFECTS AND POSSIBLE PRODUCT RECALLS
2.8 ACCURACY AND PRECISION IN MANUFACTURED CONSTRUCTION
2.9 GUIDELINES FOR INVESTIGATION AND REPORTING OF QUALITY SYSTEM ISSUES (QSI)
2.9.1 Quality Assurance Manuals and IPIA Roles
2.9.2 The Role of the Institute for Building Technology and Safety



TRAMCON – Advance Level

NCCER Manufactured Construction Technology Level 2

Suggested Time Allocation: 232.5 Hours

A. Carpentry Level 2 (57.5 H)
	Module 
Number
	Module ID
	Module Name
	Performance Test
	Number of Hours

	3
	27204-13
	Exterior Finishes
	yes
	35

	4
	27203-13
	Thermal and Moisture Protection
	yes
	7.5

	7
	27206-13
	Drywall Installation
	yes
	15

	
	
	
	Total Hours
	57.5



Module 3: Exterior Finishing 

Covers the various types of exterior finish materials and their installation procedures, including wood, metal, vinyl, and fiber-cement siding.

Module 4: Thermal and Moisture Protection 

Covers the selection and installation of various types of insulating materials in walls, floors, and attics. Also covers the uses and installation practices for vapor barriers and waterproofing materials.

Module 7: Drywall Installation
Describes the various types of gypsum drywall, their uses, and the fastening devices and methods used to install them. Also contains detailed instructions for installing drywall on walls and ceilings using nails, drywall screws, and adhesives. A discussion of fire- and sound-rated walls is also presented. 


B. Plumbing Level 1 (12.5 Hours) and Level 2 (35 Hours)
	Module 
Number
	Module ID
	Module Name
	Performance Test
	Number of Hours

	Level 1
	
	
	
	

	7
	02107-12
	Copper Tube and Fittings
	yes
	12.5

	
	
	
	Total Hours
	12.5

	Level 2
	
	
	
	

	5
	02205-13
	Installing Roof, Floor, and Area Drains
	yes
	5

	9
	02209-13
	Installing Water Heaters
	yes
	10

	11
	02211-13
	Fuel Gas and Fuel Oil Systems
	yes
	20

	
	
	
	Total Hours
	35



Level 1
Module 7: Copper Tube and Fittings 
Discusses sizing, labeling, and applications of copper tube and fittings and reviews the types of valves that can be used on copper tube systems. Explains proper methods for cutting, joining, and installing copper tube. Also addresses insulation, pressure testing, seismic codes, and handling and storage requirements. 

Level 2 

Module 5: Installing Roof, Floor, and Area Drains
 
Covers the proper techniques for locating, installing, and connecting roof, floor, and area drains and floor sinks according to code. Also discusses waterproof membranes and flashing, drain components, shower pans, trap primers, and proper drain applications. 

Module 9: Installing Water Heaters 
Discusses gas-fired, electric, tankless, heat pump, and indirect water heaters, components, and applications. Reviews proper installation and testing techniques and covers the latest code requirements for water heaters. 

Module 11: Fuel Gas and Fuel Oil Systems 
Introduces techniques for safe handling of natural gas, liquefied petroleum gas, and fuel oil. Reviews fuel gas and fuel oil safety precautions and potential hazards, applications, systems installation, and testing.



C. Electricity Level 1 (45 Hours) and Level 2 (15 Hours)
	Module 
Number
	Module ID
	Module Name
	Performance Test
	Number of Hours

	Level 1
	
	
	
	

	3
	26103-14
	Introduction to Electrical Current
	no
	7.5

	4
	26104-14
	Electrical Theory
	no
	7.5

	7
	26107-14
	Hand Bending
	yes
	10

	8
	26108-14
	Raceways and Fittings
	yes
	20

	
	
	
	Total Hours
	45

	Level 2
	
	
	
	

	
	26203-14
	Electric Lighting
	yes
	15

	
	
	
	Total Hours
	15



Level 1

Module 3: Introduction to Electrical Current 
Offers a general introduction to the electrical concepts used in Ohm’s law applied to DC series circuits. Includes atomic theory, electromotive force, resistance, and electric power equations.

Module 4: Electrical Theory 
Introduces series, parallel, and series-parallel circuits. Covers resistive circuits, Kirchhoff’s voltage and current laws, and circuit analysis.

Module 7: Hand Bending
Provides an introduction to conduit bending and installation. Covers the techniques for using hand-operated and step conduit benders, as well as cut-ting, reaming, and threading conduit.

Module 8: Raceways and Fittings 
Introduces the types and applications of raceways, wireways, and ducts. Stresses the appropriate NEC ® requirements.

Level 2 

Module 3: Electric Lighting 
Introduces the basic principles of human vision and the characteristics of light. Focuses on the handling and installation of various types of lamps and lighting fixtures.


	


D. HVAC Level 1 (67.5 Hours)
	Module 
Number
	Module ID
	Module Name
	Performance Test
	Number of Hours

	1
	03101-13
	Introduction to HVAC
	no
	7.5

	4
	03108-13
	Introduction to Heating
	yes
	15

	5
	03107-13
	Introduction to Cooling
	yes
	30

	6
	03109-13
	Introduction to Air Distribution Systems
	yes
	15

	
	
	
	Total Hours
	67.5



Module 1: Introduction to HVAC 

Covers the basic principles of heating, ventilating, and air conditioning, career opportunities in HVAC, and how apprenticeship programs are constructed. Basic safety principles, as well as trade licensure and EPA guidelines, are also introduced. 

Module 4: Introduction to Heating
 
Covers the fundamentals of heating systems and the combustion process. The different types and designs of gas furnaces and their components, as well as basic procedures for their installation and service, is provided.

Module 5: Introduction to Cooling 

Explains the fundamental operating concepts of the refrigeration cycle and identifies both primary and secondary components found in typical HVAC/R systems. Common refrigerants are introduced as well. Describes the principles of heat transfer and the essential pressure-temperature relationships of refrigerants. Basic control concepts for simple systems are also introduced.

Module 6: Introduction to Air Distribution Systems 

Describes the factors related to air movement and its measurement in common air distribution systems. The required mechanical equipment and materials used to create air distribution systems are also presented. Basic system design principles for both hot and cold climates are introduced.
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TRAMCON – Advance Level

Advanced Topics in Manufactured Construction

Suggested Time Allocation: 27.5 Hours
MODULE 1 – BUILDING CODES AND ENERGY CODES
1.1 Introduction
	1.1.1 Today’s Major Building Codes
	1.1.2 Early History of Building Codes
	1.1.3 History of U.S. Building Codes
1.2 The Manufactured Home Construction and Safety Standard (HUD Code)
	1.2.1 HUD Code Definitions
	1.2.2 Major Provisions of the HUD Code
1.3 Florida Building Code 5th Edition (2014) Residential
1.3.1 Permits and Inspections
1.3.2 Building Planning and Construction		
1.3.3 Means of Egress and Emergency Openings
1.3.4 Plumbing and Mechanical
1.3.5 Protection against Termites
1.4 Florida Energy Code (2014) Energy Conservation
1.4.1 Definitions, Abbreviations, and Nomenclature
1.4.2 Interior Design Conditions
1.4.3 Energy Performance Level (EPL) Display Card
1.4.4 Requirements for the Building Thermal Envelope
1.4.5 Building Thermal Envelope
1.4.6 Controls
1.4.7 Ducts
1.4.8 Air-Handling Units
1.4.9 Mechanical System Piping Insulation	
1.4.10 Service Hot Water Systems
1.4.11 Mechanical Ventilation
1.4.12 Electrical Power and Lighting Systems
1.4.13 Installation Criteria for Homes Claiming the Radiant Barrier Option


MODULE 2 – MATERIALS, PRODUCTS, AND SYSTEMS TESTING
2.1 Roofing
2.1.1 Underlayment
2.1.2 Shingles
2.1.3 Flashing and ventilation
2.1.4 Roof installation
2.2 Flooring
2.2.1 Carpet 
2.2.2 Vinyl composition tile
2.2.3 Wood
2.2.4 Ceramic tile
2.3 Cabinets 
2.3.1 Cabinet components
2.3.2 Cabinet Materials
2.3.3 Cabinet Installation
2.4 Painting
	2.4.1 Components
	2.4.2 Classifications
	2.4.3 Tools
	2.4.4 Applications
2.5 Systems testing
	2.5.1 Water distribution test
2.5.2 Drain, Waste, & Vent (DWV) and fixture tests
2.5.3 Gas piping test
2.5.4 Duct system air-tightness test
2.5.5 Dielectric test
2.5.6 Continuity test
2.5.7 Operational test
2.5.8 Polarity test

MODULE 3 –MANUFACTURED CONSTRUCTION INDUSTRIES
3.1 Panelized Buildings
3.1.1 Definition
	3.1.2 Process of Manufacturing
3.1.3 Advantages of Panelized Buildings
	3.1.4 Disadvantages of Panelized Buildings
	3.1.5 Case Study: Panel Tek of North Florida, Inc.
3.2 Structural Insulated Panels SIP 
	3.2.1 Definition
	3.2.2 Process of Manufacturing
3.2.3 Advantages of SIP Panels
	3.2.4 Disadvantages of SIP Panels
	3.2.5 Case Study: INNOVA Eco Building
3.3 Modular Prefabricated Steel Buildings 
	3.3.1 Definition
	3.3.2 Process of Manufacturing
3.3.3 Advantages of Modular Prefabricated Steel Buildings
	3.3.4 Disadvantages of Modular Prefabricated Steel Buildings
	3.3.5 Case Study: Butler Building Steel Construction
3.4 Precast Concrete Buildings
	3.4.1 Definition
	3.4.2 Process
3.4.3 Advantages of Precast Concrete Buildings
	3.4.4 Disadvantages of Precast Concrete Buildings
	3.4.5 Case Study: FINFROCK Industries producing Precast Concrete
3.5 Truss Manufacturing
3.5.1 Definition 	
3.5.2 Advantages of using truss system
	3.5.3 Disadvantages of using truss system
TRAMCON – Supervisory Level

NCCER Project Supervision

Suggested Time Allocation: 85 Hours
Orientation to the Job (5 Hours)
 Introduces the history of the construction industry and construction organization. Covers the phases of a construction project and the role and duties of the supervisor.t Learning Series provides companies

Human Relations and Problem Solving (20 Hours)
Focuses on the communication process and developing effective communication and leadership skills.
Compares problem solving to decision making. Discusses potential human relations difficulties and how to resolve them.

Safety (7.5 Hours)
Describes the supervisor’s role in job-site safety, the true cost of accidents, and how to train and involve all employees in job safety. Includes OSHA safety inspections.

Quality Control (5 Hours)
Defines different types of quality control. Explains how to incorporate quality and safety through effective communication, document control, and inspections.

Contract and Construction Documents (5 Hours)
Teaches how to understand and interpret construction drawings, technical specifications, and as-built drawings. Includes different types of bidding, contracts, change orders, closeout documents, and more.

Document Control and Estimating (10 Hours)
Provides an introduction to using and maintaining document control. Defines the elements of material, labor, and equipment estimates and how to develop, organize, and look for errors in an estimate.

Planning and Scheduling (17.5 Hours)
Introduces stages of planning, how to implement a plan, and how to coordinate with other contractors. Includes planning resources, materials, equipment, tools, and labor. Discusses short- and long-term schedules.

Resource Control and Cost Awareness (15 Hours)
Explains how to measure job-site productivity and how to increase it. Discusses resources, materials, tools, equipment, labor, quality, and cost and resource control. Introduces cost awareness and types of reports.

TRAMCON – Supervisory Level

OSHA 30 Hour Construction Industry

Required Time Allocation: 30 Hours
30-Hour Construction Industry Outreach Training Program - Designated Training Topics. The 30-hour Construction Outreach Training Program is intended to provide a variety of training to workers with some safety responsibility. Training should emphasize hazard identification, avoidance, control and prevention, not OSHA standards. Instructional time must be a minimum of 30 hours. The topic requirements are as follows:
1. Mandatory - 15 hours
a. Introduction to OSHA - 2 hours.
1. OSHA has required training content for this module - see Introduction to OSHA.
2. Covers workers' rights, employer responsibilities and how to file a complaint. It includes helpful worker safety and health resources. It also provides a sample weekly fatality and catastrophe report, a material data safety sheet and the OSHA Log of Work-Related Injuries and Illnesses (OSHA Form 300).
3. Materials include an Instructor Guide, PowerPoint slides, student handouts, and participatory activities.
b. Managing Safety and Health - 2 hours. May include Injury and Illness Prevention Programs, job site inspections, accident prevention programs, management commitment and employee involvement, worksite analysis, hazard prevention and control, accident investigations, how to conduct safety meetings, and supervisory communication.
c. OSHA Focus Four Hazards - 6 hours. Because most construction fatalities are caused by fall hazards, falls must be covered for a minimum of one hour and 15 minutes. The other focus four hazards must be covered for a minimum of one-half hour each. A trainer may spend up to 10 hours on this topic.
1. Falls (minimum one hour and 15 minutes)
2. Electrocution
3. Struck-By (e.g., falling objects, trucks, cranes)
4. Caught-In or Between (e.g., trench hazards, equipment)
Focus Four Hazards Training Requirements
All lessons for the Focus Four Hazards are required to use the following terminal (TO) and enabling (EO) objectives: 

TO: Given current OSHA and industry information regarding construction worksite illnesses, injuries, and/or fatalities, the student will be able to recognize [fall, caught-in or between, struck-by, electrocution] hazards in construction. 

Specifically for each of the focus four, the student will be able to: 

EO 1: Identify major hazards 
EO 2: Describe types of hazards 
EO 3: Protect him/herself from these hazards 
EO 4: Recognize employer requirements to protect workers from these hazards 

Because these objectives are the expected student outcomes, trainers: 

1) May not vary from these objectives when planning the training session; and 
2) Must follow the participatory training model by applying effective training techniques; 
3) Must make sure the objectives are measured by testing the student's achievement.
d. Personal Protective and Lifesaving Equipment - 2 hours
e. Health Hazards in Construction - 2 hours. May teach noise, hazard communication, and crystalline silica or any other construction health hazard.
f. Stairways and Ladders - 1 hour.

2. Elective - 12 hours. Must present at least 12 hours of training on the following topics. At least 6 of the following topics must be presented. The minimum length of any topic is one-half hour.
a. Concrete and Masonry Construction
b. Confined Space Entry
c. Cranes, Derricks, Hoists, Elevators, & Conveyors
d. Ergonomics
e. Excavations
f. Fire Protection and Prevention
g. Materials Handling, Storage, Use and Disposal
h. Motor Vehicles, Mechanized Equipment and Marine Operations; Rollover Protective Structures and Overhead Protection; and Signs, Signals and Barricades
i. Powered Industrial Vehicles
j. Safety and Health Programs
k. Scaffolds
l. Steel Erection
m. Tools - Hand and Power
n. Welding and Cutting

3. Optional - 3 hours. Teach other construction industry hazards or policies and/or expand on the mandatory or elective topics. The minimum length of any topic is one-half hour.



TRAMCON – Supervisory Level

Future Trends in Manufactured Construction
Suggested Time Allocation: 25 Hours
1. Lean construction
1.1. Introduction
1.1..1. History and Development of the Systematic Manufactured Production
1.1..2. Eliminating Waste
1.2. Philosophy of Thinking Lean
1.2..1. Customer First Thinking
1.2..2. Respect for People
1.2..3. Role of Management
1.2..4. Kaizen or Incremental Improvement
1.2..5. Focus on Value-added Activity
1.2..6. Moving Forward Together
1.2..7. Important Aspects of Learning from Failure
1.2..8. Six Sigma
1.3. Tools and Methods
1.3..1. Value Stream Mapping
1.3..2. Five-S Housekeeping
1.3..3. Ishikawa Diagram
1.3..4. Cellular Manufacturing
1.3..5. Heijunka (Level Loading) SMED
1.3..6. TPM
1.3..7. Andon Lamps
1.3..8. A3 Thinking and Practical Problem Solving
1.3..9. Error Proofing or Poka Yoke
1.3..10. Three-Ps Production Preparation Process
1.3..11. Visual Controls
1.3..12. Supplier Development
1.3..13. Supermarkets
1.4. Advantages and Effects of LEAN thinking in Manufactured Construction
1.5.  Overlapping Sustainability and LEAN Concepts

2. Automation and advanced information technology
2.1. Design and information technology	
2.1..1. What is Building Information Modeling (BIM)?
2.1..2. What are new trends?
2.1..3. BIM in manufactured construction
2.2. Supply network and materials management
2.2..1. Tracking technologies: Barcodes, RFID, NFC, and GPS
2.2..2. Procurement of materials
2.2..3. Transformation of materials into intermediate and finished products
2.2..4. Distribution of finished products
2.2..5. Case study
2.3. Use of planning and scheduling software programs
2.3..1. Planning for efficient production layout
2.3..2. Optimizing production sequences
2.3..3. The information system
2.3..4. Artificial intelligence
2.4. Fabrication
2.4..1. Computer Numerical Control (CNC) machines
2.4..2. Laser cutting machines
2.4..3. 3D printing machines
2.4..4. Robotics
2.5. Virtual reality and simulation
2.5..1. Simulating production, transportation, handling, and assembly of components
2.5..2. Simulating sequence of activities
2.5..3. What if analyses of different construction methods
2.5..4. Case study





TRAMCON – Supervisory Level

Sustainable Manufacturing 
Suggested Time Allocation: 30 Hours
1. [bookmark: _Ref455493574]The basics of sustainable construction
1.1. Human activities and the Environment
1.2. The roots of Sustainability and the shift to Sustainable Construction
1.3.  Trends for High-Performance Green Buildings
1.4. The cutting edge of Sustainable Manufactured Construction

2. Best Practices for Green Building Projects
2.1.   Integrated Design Process
2.2.  Site and Landscape 
2.3. Water
2.4. Energy
2.5.  Materials
2.6. Carbon Emissions
2.7. Indoor Environmental Quality

3. Green Certifications 
3.1. The role of Green Assessment Systems
3.2. Major U.S. certifications for buildings and products
3.2.1. Leadership in Energy and Environmental Design
3.2.2.  Green Building Initiative: Green Globes Certification
3.2.3. Living Building Challenge
3.2.4. Florida Green Building Coalition
3.2.5. Energy Star
3.2.6. International WELL Building Institute
3.2.7. Home Innovation NGBS Green Certification
3.2.8. Prominent Codes and Standards
ASHRAE 
National Sanitation Foundation (NSF)
International Green Code Council (IgCC)
Forest Stewardship Council (FSC)
3.3. Your role in the green environment – Personnel Certification programs
3.3.1. Passive House Institute US, Inc. (PHIUS)
3.3.2. National Association of Home Builders (NAHB)
3.3.3. Green Advantage Personnel Certification 


TRAMCON – Supervisory Level

Field Installation Guide 
Suggested Time Allocation: 25 Hours
1.0 INTRODUCTION

2.0 PRE-INSTALLATION CONSIDERATIONS

	2.1 Site Feasibility
2.1.1 Zone identification
2.1.2 Terrain determination
2.1.3 Site gradation
2.1.4 Federal and State Permits
2.1.5 Soil Condition
2.1.6 Site proximity and accessibility
	
2.2 Preliminary considerations of basic utilities
2.2.1 Electricity
2.2.2 Mechanical
2.2.3 Plumbing

3. SITE ASSEMBLY

	3.1 Manufactured home review

3.2 Foundation structure
3.2.1 Site preparation and soil bearing capacity
3.2.2 Site drainage
3.2.3 Considerations on foundation and piers structure
3.2.4 Footing construction
3.2.5 Pier construction
3.2.6 Ground anchor installation

3.3 Hinged roof

4. UTILITIES
4.1 Water supply and discharge

4.2 Drainage system

4.3 Electrical

4.4 Fuel supply

4.5 Fire place
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Title: Manufactured Construction Technology Level 1

Edition: 1

Pub Date: 2015

Add. 

Instructor 

Require.: 

Prerequisite:Construction Core

Previous 

Edition Exp.  

Date:

Book 

Module #



Old Mod

ID #

New 

Mod ID

#

Equivalent 

Registry 

Module(s)

Performance 

Test

Current 

Hours

New 

Hours

Mod Name Comments

72.5 Construction Core Includes Introduction to Basic 

Rigging

1 27102-13 27102-13 27102-06 Yes 7.5 7.5 Building Materials, 

Fasteners, and Adhesives

Taken from Carpentry Level 1, 5th 

Ed.

2 27103-13 27103-13 27103-06 Yes 7.5 7.5 Hand and Power Tools Taken from Carpentry Level 1, 5th 

Ed.

3 27105-13 27105-13 27105-06 Yes 27.5 27.5 Floor Systems Taken from Carpentry Level 1, 5th 

Ed.

4 27106-13 27111-13 none Yes 20 20 Wall Systems Taken from Carpentry Level 1, 5th 

Ed.

5 27107-13 27112-13 none Yes 40 40 Ceiling Joist and Roof 

Framing

Taken from Carpentry Level 1, 5th 

Ed.

6 27108-13 27109-1327109-06 Yes 12.5 12.5 Introduction to Building 

Envelope Systems

Taken from Carpentry Level 1, 5th 

Ed.

7 02103-12 02103-1202103-05 Yes 10 10 Tools of the Plumbing 

Trade

Taken from Plumbing Level 1, 4th 

Ed.

8 02106-12 02106-1202106-05 Yes 12.5 12.5 Plastic Pipe and Fittings Taken from Plumbing Level 1, 4th 

Ed.

9 02110-12 02110-1202111-05 Yes 7.5 7.5 Introduction to Plumbing 

Fixtures

Taken from Plumbing Level 1, 4th 

Ed.

10 02111-12 02111-1202112-05 Yes 10 10 Introduction to Drain, 

Waste, and Vent (DWV) 

Systems

Taken from Plumbing Level 1, 4th 

Ed.

11 02112-12 02112-1202113-05 Yes 10 10 Introduction to Water 

Distribution Systems

Taken from Plumbing Level 1, 4th 

Ed.

12 26102-14 26102-1426101-11

26101-08

Yes 10 10 Electrical Safety Taken from Electrical Level 1, 8th Ed.

13 26105-14 26105-1426105-11

26105-08

Yes 7.5 7.5 Introduction to the 

National Electrical Code 

(NEC)

Taken from Electrical Level 1, 8th Ed.

14 26106-14 26106-1426106-11

26106-08

Yes 10 10 Device Boxes Taken from Electrical Level 1, 8th Ed.

15 26109-14 26109-1426109-11

26109-08

Yes 10 10 Conductors and Cables Taken from Electrical Level 1, 8th Ed.

16 26111-14 26111-1426111-11

26111-08

Yes 15 15 Residential Electrical 

Services

Taken from Electrical Level 1, 8th Ed.

17 26112-14 26112-1426112-11

26112-08

Yes 5 5 Electrical Test EquipmentTaken from Electrical Level 1, 8th Ed.

Total hours 295
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Title: Manufactured Construction Technology Level 2

Edition: 1

Pub Date: 2015

Add. 

Instructor 

Require.: 

Prerequisite: Manufactured Construction Technology Level 1

Previous 

Edition Exp.  

Date:

Book Module 

#



Old Mod

ID #

New Mod 

ID

#

Equivalent 

Registry 

Module(s)

Performance 

Test

Current 

Hours

New Hours Mod Name Comments

1 27204-13 27204-13 27204-07 Yes 35 35 Exterior Finishing Taken from Carpentry Level 2, 5th Ed.

2 27203-13 27203-13 27203-07 Yes 7.5 7.5 Thermal and Moisture 

Protection

Taken from Carpentry Level 2, 5th Ed.

3 27206-13 27206-13 27206-07 Yes 15 15 Drywall Installation Taken from Carpentry Level 2, 5th Ed.

4 02107-12 02107-12 02107--05 Yes 12.5 12.5 Copper Pipe and Fittings Taken from Plumbing Level 1, 4th Ed.

5 02205-13 02205-13 02205-05 Yes 5 5 Installing Roof, Floor, and 

Area Drains

Taken from Plumbing Level 2, 4th Ed.

6 02209-13 02209-13 02209-05 Yes 10 10 Installing Water Heaters Taken from Plumbing Level 2, 4th Ed.

7 02211-13 02211-13 02211-05 Yes 20 20 Fuel Gas and Fuel Oil 

Systems

Taken from Plumbing Level 2, 4th Ed.

8 26103-14 26103-14 26103-11

26103-08

No 7.5 7.5 Introduction to Electrical 

Circuits

Taken from Electrical Level 1, 8th Ed.

9 26104-14 26104-14 26104-11

26104-08

No 7.5 7.5 Electrical Theory Taken from Electrical Level 1, 8th Ed.

10 26107-14 26107-14 26108-11

26108-08

Yes 10 10 Hand Bending Taken from Electrical Level 1, 8th Ed.

11 26108-14 26108-14 26108-11

26108-08

Yes 20 20 Raceways and Fittings Taken from Electrical Level 1, 8th Ed.

12 26203-14 26203-14 26203-11

26203-08

Yes 15 15 Electric Lighting Taken from Electrical Level 2, 8th Ed.

13 03101-13 03101-13 03101-07 No 7.5 7.5 Introduction to HVAC Taken from HVAC Level 1, 4th Ed.

14 03108-13 03108-13 03108-07 Yes 15 15 Introduction to Heating Taken from HVAC Level 1, 4th Ed.

15 03107-13 03107-13 03107-07 Yes 30 30 Introduction to Cooling Taken from HVAC Level 1, 4th Ed.

16 03109-13 03109-13 03109-07 Yes 15 15 Introduction to Air 

Distribution Systems

Taken from HVAC Level 1, 4th Ed.

Total hours 232.5
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