
July 2008
Florida Department of Education
CLUSTER CURRICULUM FRAMEWORK
Program Title:
Industrial Pipefitter 

Occupational Area:
Industrial Education

Career Cluster:
Architecture & Construction
Program Number

I460514

CIP Number


0646050303

PSAV
Grade Level
30, 31

Length
600 Hours

SOC
47-2152

Certification
PLUMBIN @7 G




BLDG CONST ¶7 ¶G


TEC CONSTR ¶7 ¶G

Facility Code
203

CTSO
SkillsUSA
Coop Method
Yes

Apprenticeship
Yes

Basic Skills

      Math
9

      Language
9

      Reading
9

I.
PURPOSE: The purpose of the program is to prepare students for employment in a variety of industrial pipefitting occupations (SOC 47-3015)
This program focuses on broad, transferable skills, stresses understanding of the pipe fitting industry, and demonstrates elements of the Pipe Fitting Trades industry; such as planning, management, finance, technical and production skills, underlying principles of technology, labor issues, community issues and health, safety, and environmental issues.

II.
CLUSTER STRUCTURE: This program is a planned sequence of instruction consisting of two occupational completion points.  The recommended sequence allows students to complete specified portions of the program for employment or to remain for advanced training.  A student who completes the applicable competencies at any occupational completion point may either continue with the training program or terminate as an occupational completer.  It is recommended that students complete the indicated sequence or demonstrate a mastery of the student performance standards contained in an occupational completion point before advancing to the next level in the program.



Note:  Students enrolled in an apprenticeship program for the Industrial Pipe Fitter Technology Program should become journeys when they complete the apprenticeship program if they meet the program requirements and pass all examinations administered during the apprenticeship period.

III.
LABORATORY ACTIVITIES: Classroom, shop, and laboratory activities are an integral part of this program.  These activities include instruction in the use of safety procedures, tools, equipment, materials, and processes found in the industry.  Equipment and supplies should be provided to enhance hands-on experiences for students in the chosen occupation.

IV.
SPECIAL NOTE: SkillsUSA, Inc. is the appropriate Career and Technical Student Organization (CTSO) for providing leadership training and for reinforcing specific career and technical skills.  Career and Technical Student Organizations shall be an integral part of the career and technical instructional program, and the activities of such organizations are defined as part of the curriculum in accordance with Rule 6A-6.065, FAC.

Cooperative training - OJT is appropriate for this program.  Whenever cooperative training - OJT is offered, the following are required for each student: a training plan, signed by the student, teacher, and employer, which includes instructional objectives and a list of on-the-job and in-school learning experiences; a workstation that reflects equipment, skills and tasks that are relevant to the occupation which the student has chosen as a career goal.  The student must receive compensation for work performed.

In accordance with Rule 6A-10.040, FAC, the minimum basic-skills grade levels required for adult vocational students to complete this program are: Mathematics 9.0, Language 9.0, Reading 9.0.  These grade-level numbers correspond to grade-equivalent scores obtained on one of the state-designated basic-skills examinations.  If a student does not meet the basic-skills level required for completion of the program, remediation should be provided concurrently through Vocational Preparatory Instruction (VPI).  Please refer to the Rule for exemptions.

Federal and state legislation requires the provision of accommodations for students with disabilities to meet individual needs and ensure equal access.  Adult students with disabilities must self-identify and request such services.  Students with disabilities may need accommodations in such areas as instructional methods and materials, assignments and assessments, time demands and schedules, learning environment, assistive technology and special communication systems.  Documentation of the accommodations requested and provided should be maintained in a confidential file.
To be transferable statewide between institutions, this program/course must have been reviewed, and a "transfer value" assigned the curriculum content by the appropriate Statewide Course Numbering System discipline committee.  This does not preclude institutions from developing specific program or course articulation agreements with each other.

The program may be offered in Postsecondary Adult Vocational (PSAV) courses.  Career and Technical credit shall be awarded to the student on a transcript in accordance with Section 1001.44 (3) (b) F.S.

To accomplish the Secretary's Commission on Achieving Necessary Skills (SCANS) competencies, instructional strategies for this program must include methods that require students to identify, organize, and use resources appropriately; to work with each other cooperatively and productively; to acquire and use information; to understand social, organizational, and technological systems; and to work with a variety of tools and equipment.  Instructional strategies must also incorporate methods to improve students' personal qualities and higher-order thinking skills.

V.
Intended Outcomes: After successfully completing the appropriate course(s) for each occupational completion point of this program, the student will be able to:

Occupational Completion Point - Data Code - A (300 hours)

Industrial Pipefitter Helper I - Helper Assistant - Industry Title 

(SOC 47-2152)

01.0
Apply Safety Rules and Procedures.

02.0
Apply Proper Use and Care of Hand Tools.

03.0
Apply Proper Use and Care of Power Tools.

04.0
Accomplish Threaded Pipe Fabrications

05.0
Apply Proper Use and Care of Ladders and Scaffolds.

06.0
Apply Proper Use and Care of Motorized Equipment.

07.0
Identify And Explain Excavations.

08.0
Identify And Explain Underground Pipe

09.0
Identify And Explain Intermediate Excavations.

10.0
Accomplish underground Pipe Installation.

11.0
Understand Drawings and Detail Sheets.

12.0
Identify And Explain Piping Systems.

13.0
Use Pipefitter Trade Math.

14.0
Identify And Explain Socket Weld Pipe Fabrication.

15.0
Identify And Explain Butt Weld Pipe Fabrication.

16.0
Identify, Select, Use and Maintain Rigging

17.0
Identify And Use Pipe Hangers and Supports

Occupational Completion Point - Data Code - B (300 hours)

Industrial Pipefitter - Industry Title (SOC 47-2152)

18.0
Read Advanced Blue Print

19.0
Read, Interpret Pipefitting Standards and Specifications.

20.0
Use, Explain, Perform and Calculate Advanced Trade Math.

21.0
Identify, Explain, and Use Motorized Equipment.

22.0
Accomplish Above Ground Pipe Installation.

23.0
Identify and Install Valves

24.0
Field Route and Accomplish Vessel Trim.

25.0
Identify, Explain, Select, Install Spring Can Supports.

26.0
Test Piping Systems and Equipment.

27.0
Accomplish Basic Plumbing

28.0
Plan Work Activities

29.0
Accomplish Advanced Pipe Fabrication.

30.0
Perform NDE Testing.

31.0
Accomplish Stress-Relieving and Aligning.

32.0
Identify and Use Steam Traps.

33.0
Identify and Use Inline Components.

34.0
Use and Fabricate Special Piping.

35.0
Accomplish Hot Taps.

36.0
Maintain Valves.

Occupational Completion Point - Data Code - A

Industrial Pipefitter Helper - Industry Title

01.0
APPLY SAFETY RULES AND PROCEDURES--The student will be able to:

01.01
Practice shop safety rules and procedures.

01.02
Practice personal safety rules and procedures.

01.03
Practice fire safety rules and procedures.

01.04
Practice electrical safety rules and procedures.

01.05
Practice tool safety rules and procedures.

01.06
Practice ladder and scaffolding safety rules and procedures.

01.07
Practice maintaining a clean work and shop area.

01.08
Perform tag lockout procedures

01.09
Identify Occupational Safety and Health Administration (OSHA) requirements and procedures.

01.10
Locate and use materials safety data sheets (MSDS).

02.0
APPLY PROPER USE AND CARE OF HAND TOOLS--The student will be able to:

02.01
Explain general hand tool safety

02.02
Use and care for pipefitter vises and stands

02.03
Use and care for pipe wrenches

02.04
Use and care for levels

02.05
Use and care for pipe fabrication tools

02.06
Use and care for pipe cutting tools

02.07
Use and care for benders and flaring tools

03.0 APPLY PROPER USE AND CARE OF POWER TOOLS--The student will be able to:

03.01
Explain and perform power tool safety

03.02
Cut pipe using a portable band saw

03.03
Identify and explain types of portable grinders

03.04
Use and care for portable grinders

03.05
Identify and explain pipe-threading machines

03.06
Use and care for pipe threading machines

03.07
Perform special threading applications

03.08
Identify and explain portable power drives

03.09
Operate portable power drives

03.10
Identify and explain types of power bevelers

04.0
ACCOMPLISH THREADED FABRICATION--The student will be able to:

04.01
Identify and explain the materials used in threaded systems

04.02
Identify and explain pipefittings

04.03
Read and interpret screwed fitting joint drawings

04.04
Identify and explain types of threads

04.05
Determine pipe lengths between fittings

04.06
Perform threaded pipe assembly techniques

05.0
APPLY PROPER USE AND CARE OF LADDERS AND SCAFFOLDS--The student will be able to:

05.01
Use and care for ladders

05.02
Use and care for tubular buck scaffolds

05.03
Use and care for pole scaffolds (OES)

05.04
Use and care for rolling scaffolds

06.0
APPLY PROPER USE AND CARE OF MOTORIZED EQUIPMENT--The student will be able to:

06.01
Use and care for engine-driven generators

06.02
Use and care for portable air compressors

06.03
Identify and explain portable pumps

06.04
Identify and explain forklift trucks (OSHA)

06.05
Identify and explain hydraulic cranes

07.0
IDENTIFY AND EXPLAIN EXCAVATIONS--The student will be able to:

07.01
Explain properties of soil

07.02
Identify and explain types of soils

07.03
Explain excavation safety

07.04
Explain sloping requirements for different types of solid

07.05
Explain excavation support systems

07.06
Identify and explain bedding materials

08.0
IDENTIFY AND EXPLAIN UNDERGROUND PIPE--The student will be able to:

08.01
Identify and explain the types of underground piping materials

08.02
Identify the size classifications of underground pipe

08.03
Identify and explain the use of underground pipefittings

08.04
Explain the joining methods for underground pipe

08.05
Explain the storage and handling requirements of underground pipe

09.0
IDENTIFY AND EXPLAIN INTERMEDIATE EXCAVATIONS--The student will be able to:

09.01
Identify and explain the use of shoring materials

09.02
Identify and explain the use of premanufactured support systems

09.03
Install a vertical shore to be used for shoring

09.04
Determine the overall fall of a sewer line

09.05
Determine and set the grade and elevation of a trench

09.06
Explain backfilling procedures

10.0
PERFORM UNDERGROUND PIPE INSTALLATION--The student will be able to:

10.01
Identify and explain underground pipe installation guidelines

10.02
Install cast iron pipe

10.03
Install ductile iron pipe

10.04
Install vitrified clay pipe

10.05
Install concrete pipe

10.06
Install carbon steel pipe

10.07
Install fiberglass pipe

10.08
Install thermoplastic pipe

11.0
USE DRAWINGS AND DETAIL SHEETS--The student will be able to:

11.01
Identify and explain parts of drawings

11.02
Identify and explain types of drawings

11.03
Make field sketches

12.0
IDENTIFY AND EXPLAIN PIPING SYSTEMS--The student will be able to:

12.01
Identify and explain the types of piping systems

12.02
Identify piping systems according to color-coding

12.03
Explain thermal expansion

12.04
Explain types and applications of pipe insulation

13.0
USE PIPEFITTER TRADE MATH--The student will be able to:

13.01
Identify and explain the use of special measuring devices

13.02
Use tables of weights and measurements

13.03
Use ratios and proportions

13.04
Solve basic algebra problems

13.05
Solve area problems

13.06
Solve volume problems

13.07
Solve circumference problems

13.08
Solve right triangles

14.0
IDENTIFY AND EXPLAIN SOCKET WELD PIPE FABRICATION--The student will be able to:

14.01
Identify and explain types of socket weld piping materials

14.02
Identify and explain socket weld fittings

14.03
Read and interpret socket weld piping drawings

14.04
Determine pipe lengths between socket weld fittings

14.05
Fabricate socket weld fittings to pipe

15.0
IDENTIFY AND EXPLAIN BUTT WELD PIPE FABRICATIONS--The student will be able to:

15.01
Identify butt weld piping materials

15.02
Identify butt weld fittings

15.03
Read and interpret butt weld piping drawings

15.04
Set up oxyacetylene equipment

15.06
Cut plate steel using an oxyacetylene torch

15.07
Bevel plate steel using and oxyacetylene torch

15.08
Cut holes using an oxyacetylene torch

15.09
Cut pipe using an oxyacetylene torch

15.10
Prepare by beveling pipe ends for set-up

15.11
Determine pipe lengths between fittings

15.12
Select and install backing rings

15.13
Use and care for clamps and alignment tools

15.14
Perform alignment procedures for various types of fittings

16.0
IDENTIFY, SELECT, USE AND MAINTAIN RIGGING--The student will be able to:

16.01
Select, inspect, use and maintain a block and tackle hoist

16.02
Select, inspect, use and maintain chain hoists

16.03
Select, inspect, use and maintain come-alongs

16.04
Select, inspect, use and maintain jacks

16.05
Select, inspect, use and maintain a tugger

16.06
Identify and explain heavy rigging hardware

16.07
Inspect heavy rigging hardware

16.08
Read and interpret lifting capacity charts

16.09
Explain load balancing

16.10
Rig pipe and valves

16.11
Plan a rigging job

17.0
IDENTIFY AND USE PIPE HANGERS AND SUPPORTS--The student will be able to:

17.01
Identify types of pipe hangers and supports

17.02
Identify and interpret pipe support drawings and symbols

17.03
Determine field placement of hangers

17.04
Identify and install concrete fasteners

17.05
Fabricate angle iron brackets to support pipe

Occupational Completion Point- DATA Code - B

Industrial Pipefitter - Industry Title

18.0
READ ADVANCED BLUEPRINTS--The student will be able to:

18.01
Identify symbols and abbreviations on P & IDs

18.02
Identify piping arrangement drawings

18.03
Read and interpret coordinates, control points, and elevation

18.04
Read and interpret P & Ids, plan views, and section views

18.05
Identify isometric drawings

18.06
Read isometric drawings taken from plan views

18.07
Draw isometric drawings

19.0
READ AN INTERPRET PIPEFITTING STANDARDS AND SPECIFICATIONS--The student will be able to:

19.01
Read and interpret pipefitting standards and codes

19.02
Read and interpret pipefitting specifications

19.03
Identify pipe and components according to specifications

20.0
USE, EXPLAIN, PERFORM, AND CALCULATE ADVANCED TRADE MATH--The student will be able to:

20.01
Use tables of equivalents

20.02
Use unit conversion tables

20.03
Explain thermal expansion

20.04
Perform right angle trigonometry

20.05
Calculate take-outs using trigonometry

21.0
IDENTIFY, EXPLAIN, AND USE MOTORIZED EQUIPMENT--The student will be able to:

21.01
Identify and explain types of manlifts

21.02
Explain manlift safety rules and hazards

21.03
Inspect scissors-type and telescoping boom manlifts

21.04
Explain the use of cable lifts

21.05
Identify and explain the use of hydrostatic pumps

21.06
Identify and explain the use of hydroblaster pumps

21.07
Identify and explain the use of drain cleaners

21.08
Identify and explain the use of pipeline side boom tractors

21.09
Use construction trucks and trailers

22.0
ACCOMPLISH ABOVE GROUND PIPE INSTALLATION--The student will be able to:

22.01
Store pipe and materials

22.02
Identify types of flanges

22.03
Identify types of gaskets and bolts used with flanges

22.04
Explain the location of flange bolt holes

22.05
Install pipe with flanged connections

22.06
Lay out and install pipe sleeves and floor penetrations

22.07
Read and interpret spool sheets

22.08
Explain how to erect spools in piping systems

23.0
IDENTIFY AND INSTALL VALVES--The student will be able to:

23.01
Identify types of valves that start and stop flow

23.02
Identify types of valves that regulate flow

23.03
Identify valves that relieve pressure

23.04
Identify valves that regulate the direction of flow

23.05
Identify types of valve actuators

23.06
Explain how to properly store and handle valves

23.07
Explain valve locations and positions

23.08
Install valves with threaded ends

23.09
Install valves with welded ends

23.10
Install valves with flanged ends

24.0
FIELD ROUTE AND ACCOMPLISH VESSEL TRIM--The student will be able to:

24.01
Secure the work area

24.02
Determine field run specifications

24.03
Determine the required rigging equipment based on weight, location, and configuration

24.04
Determine the load weight for erection equipment

24.05
Determine the support needs

24.06
Select and install erection materials

24.07
Perform screw pipe assembly

24.08
Perform socket weld pipe assembly

24.09
Perform butt weld pipe assembly

24.10
Fabricate the field run of piping

24.11
Erect vessel trim

25.0
IDENTIFY, EXPLAIN, SELECT, AND INSTALL SPRING CAN SUPPORTS--The student will be able to:

25.01
Explain standard practice document MSS SP-58

25.02
Identify and explain the types of spring can supports

25.03
Identify and explain the types of variable spring can supports

25.04
Identify and explain the types of constant spring can supports

25.05
Explain how to select spring can supports

25.06
Explain the storing and handling procedures for spring can supports

25.07
Explain how to install spring can supports

25.08
Maintain spring can supports

26.0
TEST PIPING SYSTEMS AND EQUIPMENT--The student will be able to:

26.01 Perform pretest requirements

26.02
Perform service and flow tests

26.03
Perform head pressure tests

26.04
Perform hydrostatic tests

26.05
Explain how to perform steam blow tests

27.0
ACCOMPLISH BASIC PLUMBING--The student will be able to:

27.01
Identify and explain the basic materials used in manufacturing plumbing fixtures

27.02
Identify drainage fixture unit ratings for given type of plumbing fixtures

27.03
Identify and explain the operation of lavatories and sinks

27.04
Identify and explain water closets, urinals and bidets

27.05
Identify and explain drinking fountains and water coolers

27.06
Identify and explain mop sinks, service basins, and floor drains

27.07
Identify and explain the basic considerations for plumbing fixture installations

27.08
Identify cast iron soil pipefittings

27.09
Assemble cast iron soil pipe with lead-and-oakum joints

27.10
Assemble cast iron soil pipe with compression joints

27.11
Assemble cast iron soil pipe with no-hub joints

28.0
PLAN WORK ACTIVITIES--The student will be able to:

28.01
Plan daily work activities

28.02
Coordinate work activities with other crafts

28.03
Ensure safe working conditions

28.04
Determine material requirements

28.05
Secure equipment and materials

28.06
Prepare to perform a task

28.07
Sequence operations specific to the task

28.08
Field-verify the installation

29.0
ACCOMPLISH ADVANCED PIPE FABRICATION--The student will be able to:

29.01
Calculate simple piping offsets

29.02
Calculate three line, 45 degree, equal-spread offsets around a 

vessel

29.03
Calculate three line, 45 degree, unequal-spread offsets

29.04
Fabricate tank heating coils

29.05
Perform mitering procedures

29.06
Layout three and four piece mitered turns

29.07
Layout 45 degree laterals using reference

29.08
Fabricate dummy legs and trunions out of pipe using references

29.09
Perform geometric layout of pipe laterals and supports

30.0
PERFORM NDE TESTING--The student will be able to:

30.01
Identify potential hazards for testing

30.02
Identify types of NDE testing

30.03
Prepare welds for NDE testing

30.04
Perform visual inspections

31.0
ACCOMPLISH STRESS RELIEVING AND ALIGNING--The student will be able to:

31.01
Explain thermal expansion

31.02
Perform stress-relief procedures

31.03
Explain grouting

31.04
Explain types of misalignment

31.05
Align pipe flanges to equipment nozzles

32.0
IDENTIFY AND USE STEAM TRAPS--The student will be able to:

32.01
Identify types of steam traps

32.02
Install steam traps

32.03
Troubleshoot steam trap systems

33.0
IDENTIFY AND USE INLINE COMPONENTS--The student will be able to:

33.01
Identify the potential hazards associated with in-line components

33.02
Identify in-line special components

33.03
Explain how to store and handle in-line special components

34.0
USE AND FABRICATE SPECIAL PIPING--The student will be able to:

34.01
Install flared and compression joints using copper tubing

34.02
Solder and braze joints using copper tubing

34.03
Bend pipe to a specified radius

34.04
Install glass-lines pipe

34.05
Explain how to install hydraulic fitted compression joints

34.06
Install grooved pipe couplings

35.0
ACCOMPLISH HOT TAPS--The student will be able to:

35.01
Explain hot tap safety and potential hazards

35.02
Identify and install fittings used with hot taps

35.03
Explain the use of hot tap machines

35.04
Identify and explain the use of stopples

36.0
MAINTAIN VALVES--The student will be able to:

36.01
Remove and install threaded valves

36.02
Remove and install flanged valves

36.03
Replace valve stem o-rings

36.04
Replace bonnet gaskets

36.05
Explain the purpose of valve packing

36.06
Repack a valve
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This diagram illustrates the program structure











