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	PURPOSE:  To inform the staff of OA and the State Apprenticeship Agencies (SAA), Registered Apprenticeship program sponsors and other Registered Apprenticeship partners of New National Guidelines for Apprenticeship Standards for CMS Mechanical Services, LLC.
BACKGROUND:  These new National Guidelines for Apprenticeship Standards submitted by Mr. Dave Wallace, on behalf of CMS Mechanical Services, LLC were approved by the OA Administrator on March 23, 2018.  These National Guidelines for Apprenticeship Standards are a model for developing local apprenticeship programs registered with OA or a SAA for the occupation Heating, Air Conditioning, & Refrigeration Installer/Servicer.
ACTION:  The OA staff should familiarize themselves with this bulletin.  A copy of the National Guidelines for Apprenticeship Standards and the Work Process Schedule and Related Instruction Outlines are attached.
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Appendix A

WORK PROCESS SCHEDULE


HEATING, AIR CONDITIONING, & REFRIGERATION INSTALLER/SERVICER


O*NET-SOC CODE:  49-9021.01     RAPIDS CODE:  0367


Alternative Titles: Refrigeration Installer, Refrigeration Mechanic, Air Conditioning Mechanic, Mechanical Equipment Serviceman, Heating Technician, Heating Installer, Control System Installer, Building Automation Technician or Installer, Heating & Air Conditioning Technician/Mechanic


This schedule is attached to and a part of these Standards for the above identified occupation.


1. TYPE OF OCCUPATION



Time-based

Competency-based

Hybrid


2. TERM OF APPRENTICESHIP

The term of the occupation is five (5) years with an OJL attainment of 10,160 hours, supplemented by the minimum required 808.5 hours of related instruction per year.


3. RATIO OF APPRENTICES TO JOURNEY WORKERS

The apprentice to journey worker ratio is: 1 Apprentice to 1 Journey Worker.

4. APPRENTICE WAGE SCHEDULE

Apprentices shall be paid a progressively increasing schedule of wages based on a dollar amount of the current hourly journey worker wage rate, which is $26.25 per hour.


5-Year Term:


1st 1000 hours = $12.00  per hour

2nd 1000 hours = $16.00 per hour


3rd 1000 hours = $18.00 per hour

4th 1000 hours = $20.00 per hour


5th 1000 hours = $22.00 per hour

6th 1000 hours = $23.00 per hour


7th1000 hours = $24.00 per hour

8th 1000 hours = $25.00 per hour


9th1000 hours = $25.63 per hour
           10th 1000 hours = $26.25 per hour


5. WORK PROCESS SCHEDULE (See attached Work Process Schedule)


The sponsor may modify the work processes to meet local needs prior to submitting these Standards to the appropriate Registration Agency for approval.


6. RELATED INSTRUCTION OUTLINE (See attached Related Instruction Outline)

Appendix A


WORK PROCESS SCHEDULE


HEATING, AIR CONDITIONING, & REFRIGERATION INSTALLER/SERVICER


O*NET-SOC CODE:  49-9021.01     RAPIDS CODE:  0367


YEAR 1


                      HOURS  


1. Safety Training PPE-(LOTO, Ladder Safety, Fall Protection, etc.)


       40

a. Demonstrate basic knowledge of types. 






b. Demonstrate basic knowledge of safe handling of refrigerants.


c. Demonstrate basic knowledge of safe handling of pressurized gasses.


d. Demonstrate basic knowledge of safe handling of combustibles.


e. Demonstrate basic knowledge of SDS (Safety Data Sheet) information to material. 


f. Work in a safe and workman-like manner abiding applicable local, state, and federal regulations; EPA (environmental), DOT(environmental), DOT (motor vehicles) and OSHA (worker safety). 


g. Demonstrate basic knowledge of first aid procedures for occupational hazards.


h. Demonstrate basic knowledge of lockout & tag out procedures.


i. Demonstrate basic knowledge of safe ladder usage.


j. Demonstrate basic knowledge and use of personal fall protection equipment.


2. Demonstrate basic knowledge and proficiency in performing

        
 300


                           package /Split A/C Preventative Maintenance.    


3. Demonstrate basic knowledge and proficiency in performing condenser     
    40



and evaporator Coil Cleaning.






  


4. Demonstrate basic knowledge and proficiency in the proper installation     
    40


and replacement of condensate drain lines and p-traps.


  


5. Demonstrate basic knowledge necessary to diagnose/repair/replace 
          
    20


crankcase heaters.












6. Demonstrate basic knowledge necessary to diagnose/repair/replace
         
    20 


a motor pulley/sheave.


7. Demonstrate basic knowledge necessary to diagnose/repair/replace           
    40


an electric heat bank.


8. Demonstrate basic knowledge necessary to diagnose/repair/replace          
    60


a low voltage thermostat.


9. Demonstrate basic knowledge necessary to diagnose/repair/replace a        
  60


packaged gas heat pack.










10. Demonstrate basic knowledge necessary to diagnose/repair/replace a     
  20


control relay.











11. Demonstrate basic knowledge necessary to diagnose/repair/replace a     
  20


contactor.












12. Demonstrate basic knowledge necessary to diagnose/repair/replace a     
  20


capacitor.












13. Demonstrate basic knowledge necessary to diagnose/repair/replace a     
  20


draft inducer motor/assembly.









14. Demonstrate basic knowledge necessary to diagnose/replace open 
         
  20


electrical fuses.











15. Demonstrate basic knowledge necessary to diagnose/repair/replace a     
  20


low voltage transformer.










16. Demonstrate basic knowledge and acquire Universal EPA 608 
         
  80


Certification.












17. Demonstrate basic knowledge necessary to diagnose/repair/replace a     
  60


time delay relay, Freezestat control, and head pressure/fan cycle control



18. Demonstrate basic knowledge necessary to diagnose/repair/replace        
  40


an evaporator fan motor.










19. Demonstrate basic knowledge necessary to diagnose/repair/replace a     
  60


condenser fan motor.










20. Demonstrate basic knowledge necessary to diagnose/repair/replace a     
  20


high/low pressure switch.










21. Demonstrate basic knowledge necessary to diagnose/perform proper      
  60


refrigerant charging procedures.








22.  Demonstrate basic knowledge necessary to diagnose/repair/replace a    
  60


hermetic compressor.










23. Demonstrate basic knowledge necessary to diagnose the need for and      
100


perform a refrigerant leak check and repair.







24. Demonstrate basic knowledge necessary to diagnose/repair/replace a     
40


faulty metering device.










25. Demonstrate basic knowledge necessary to diagnose proper superheat    
60


and sub-cooling.











26. Demonstrate basic knowledge necessary to install/repair/replace basic  
40


sheet metal and duct board systems.








27. Demonstrate basic knowledge necessary to diagnose/repair/replace an  
20


electrical disconnect.










28. Demonstrate basic knowledge necessary to diagnose/repair/replace a    
20


duct smoke detector.










29. Demonstrate basic knowledge necessary to measure/diagram/install a   
20


curb adapter.


30. Demonstrate basic knowledge necessary to diagnose/repair/replace a      
40


blower wheel, shaft, and bearings/assembly.







31. Demonstrate basic knowledge necessary to install/replace a split system 
60 


condensing unit.


32. Demonstrate basic knowledge necessary to diagnose/repair/replace          
20


a condensate drain pan.










33. Demonstrate basic knowledge necessary to install/replace a split 
           
40


system air handler.



36. Demonstrate basic knowledge necessary to install/replace a 

           
80


packaged rooftop unit.


34. Demonstrate basic knowledge necessary to diagnose/repair/replace          
20


an EMS sensor (RH, temperature, voltage, or current types).






35. Demonstrate basic knowledge necessary to diagnose/perform a repair      
40


or replace analysis for a major failure of packaged equipment.





36. Demonstrate basic knowledge necessary to diagnose/repair/replace          
20


a packaged unit control board.










37. Demonstrate basic knowledge necessary to diagnose/repair/replace          
40


a packaged economizer system/components.








38. Demonstrate basic knowledge necessary to diagnose/repair a basic 
           
80


reach-in type refrigeration unit.











39. Demonstrate basic knowledge necessary to diagnose/repair/replace         100


a basic ice machine.











40. Demonstrate basic knowledge necessary to install/replace a complete          60


basic split system.












41. Demonstrate knowledge necessary to diagnose/repair/replace a 
             20


compressor burnout.
 


TOTAL HOURS YEAR 1







        2040


Appendix A


RELATED INSTRUCTION OUTLINE


HEATING, AIR CONDITIONING, & REFRIGERATION INSTALLER/SERVICER


O*NET CODE: 49-9021.01 
RAPIDS CODE: 0637


YEAR 1


Text- Modern Refrigeration- 20th Edition- Delivery Conventional Textbook


Sponsor Taught



                              HOURS




1. Chapter 1: Careers and Certification                                                                           1.5                                                                                                                                


		Objectives

		                      



		a. Understand career clusters and career pathways.

		



		b. Evaluate HVACR career options.

		 



		c. Determine which exams and corresponding certifications are most suited for achieving your career goals.

		  



		d. Understand the tools needed for success in the workplace.

		



		e. Understand the value of an accredited HVACR program.

		



		f. Explain the value of continuing education and training. Understand EPA regulations as they relate to air conditioning and refrigeration.

		



		g. Become involved in HVACR service organizations and trade associations.

		





2. Chapter 2: Safety







         3


		Objectives 

		
    



		a. Describe OSHA and its purpose.

		



		b. Properly assess electrical, fire, temperature, pressure, refrigerant, chemical, and breathing hazards.

		



		c. Explain the components of a safety data sheet (SDS).

		



		d. Discuss the need for personal protective equipment (PPE) for head, hearing, eye, and respiratory protection.

		



		e. Exercise safe practices when lifting, using a ladder or scaffold, for fall protection, in confined spaces, and for hand and power tools.

		





3.
Chapter 3: Service Calls






        1.5


		       Objectives

		                           



		a. Describe three general categories of HVACR service.

		



		b. Explain the steps in a standard troubleshooting procedure.

		



		c. Evaluate a problem in a logical and systematic sequence.

		



		d. Select a remedy for a problem using a three-step procedure.

		



		e. Explain how a technician’s appearance and conduct affects customer relations.

		



		f. Understand the basics for writing service estimates and service contracts.

		





4. Chapter 4: Energy and Matter






          3


		Objectives

		



		a. Differentiate between matter and energy.

		



		b. Summarize the relationship between force, work, and power.

		



		c. Differentiate between the Fahrenheit, Celsius, Rankine, and Kelvin temperature scales.

		



		d. Use the appropriate formulas to calculate enthalpy, specific enthalpy, and changes in heat for a given substance.

		



		e. Compare the radiation, convection, and conduction methods of heat transfer.

		



		f. Illustrate the differences between the three states of matter.

		



		g. Differentiate between sensible heat and latent heat.

		



		h. Predict the effect of a drop-in temperature or an increase in pressure on a saturated vapor.

		



		i. Summarize the relationships between mass, weight, and density.

		





5. Chapter 5: Gases







          3

		Objectives

		 



		a. Describe the effect on gas pressure and temperature when its volume is increased or decreased.

		



		b. Describe Pascal’s law and provide examples of it in the HVACR industry.

		



		c. Illustrate the effect of pressure and heat on the three states of matter.

		



		d. Differentiate between gauge pressure and absolute pressure.

		



		e. Understand how the concepts of Boyle’s law, Charles’ law, Gay-Lussac’s law, and the combined gas law explain the behavior of refrigerant in the operation of a mechanical refrigeration system.

		



		f. Describe Dalton’s law and explain how it can be applied to HVACR work.

		



		g. Explain the significance of saturated vapors in a refrigeration system.

		



		h. Describe how the processes of air exchange, pressure change, and state change provide a cooling effect.

		





Chapter 6: Basic Refrigeration Systems




          

3


		Objectives

		



		a. Explain how phase changes are used in refrigeration systems to transfer heat.

		



		b. Describe how phase change is possible through pressure change or the addition or removal of heat.

		



		c. Summarize the four phases of the compression refrigeration cycle.

		



		d. Identify the components that divide the low and high sides of a compression refrigeration system.

		



		e. Understand the purpose of each of the components in a compression refrigeration system.




		





6. Chapter 7: Tools and Supplies





           
3


		Objectives

		                            



		a. Explain how to use various hand tools.

		



		b. Select the appropriate hand tool for a specific task.

		



		c. Select the appropriate power tool for a specific task.

		



		d. Monitor temperature with various thermometers.

		



		e. Identify different types of fastening methods and devices.

		



		f. Compare cleaning methods and the use of various solvents.

		



		g. Identify basic supplies needed on a typical installation or service call.

		



		h. Follow approved safety procedures.

		





7. Chapter 8: Working with Tubing and Piping



         
2.5



		Objectives

		



		a. Distinguish among the various types of tubing and piping used in refrigeration work.

		



		b. Explain the uses of the various types of tubing and piping in refrigeration work.

		



		c. Perform tube cutting and bending procedures using proper methods.

		



		d. Complete various tubing and piping connecting procedures using approved methods.

		



		e. Use safe and accepted soldering and brazing techniques.

		



		f. Follow approved safety procedures.

		





8. Chapter 9: Introduction to Refrigerants




         
3.5


		Objectives

		



		a. Recognize the effect of halogenated refrigerants on the ozone layer.

		



		b. Summarize Environmental Protection Agency regulations governing refrigerants.

		



		c. Differentiate between CFC, HCFC, HFC, and blended refrigerants.

		



		d. Identify refrigerants according to their series number and cylinder color code.

		



		e. Interpret pressure-temperature curves, pressure-enthalpy tables, and pressure-enthalpy diagrams.

		



		f. Summarize the properties and common applications of different refrigerants.

		



		g. Identify which types of refrigerants are compatible with which lubricants.

		





9. Chapter 10: Equipment and Instruments for Refrigerant Handling and     
2.5


Service


		Objectives

		



		a. Distinguish between the different types of refrigerant cylinders and identify the proper use of each type.

		



		b. Identify the different kinds of pressure gauges and how they are used.

		



		c. Recognize the various types of service valves used on refrigeration systems.

		



		d. Understand the purpose, construction, and operation of a gauge manifold.

		



		e. List the types of leak detection methods and their advantages and disadvantages.

		



		f. Explain the purpose for using a vacuum pump.

		



		g. Describe the types of equipment used for refrigerant recovery and recycling.




		





10. Chapter 11: Working with Refrigerants




          
3.5


		Objectives

		    



		a. Check refrigerant charge by determining a system’s superheat or sub-cooling.

		



		b. Implement both passive and active refrigerant recovery procedures.

		



		c. Charge a system with an inert gas to pressure test for leaks.

		



		d. Carry out refrigeration system leak repairs using either epoxy resin or brazing.

		



		e. Evacuate a refrigeration system using both deep vacuum and triple evacuation methods.

		



		f. Charge a specific amount of refrigerant into a system as either a liquid or vapor.

		



		g. Follow approved safety procedures when recovering and charging refrigerant.

		





Chapter 12: Basic Electricity






          2


		Objectives

		



		a. Identify the parts of an atom.

		



		b. Use Ohm’s law to explain the mathematical relationship among voltage, current, and resistance.

		



		c. Contrast the properties and applications of static electricity, direct current, and alternating current.

		



		d. Summarize the three types of materials used in electrical and electronic parts and systems.

		



		e. Design diagrams of series, parallel, and series-parallel circuits.

		



		f. Use formulas to calculate the voltage drop across an electrical load.

		



		g. List the components of an electromagnet and factors that affect the strength of its magnetic field.

		





11. Chapter 13: Electrical Power





                         2


		Objectives

		



		a. Use mathematical formulas to calculate root mean square values, apparent power, and power factor.

		



		b. Summarize how resistance, inductive reactance, and capacitive reactance cause power loss and affect power factor in electrical circuits.

		



		c. Understand the difference between single-phase and three-phase power.

		



		d. Define a Class 2 circuit and identify the types of electrical connections an HVACR technician is permitted to make.

		



		e. Recall wire size terminology and connect wires using wire terminals and crimping.

		



		f. Explain the importance of properly grounding and bonding an electrical system.

		



		g. Describe the purpose and operation of various overcurrent protection devices used in circuits.

		



		h. Identify the different types and causes of common electrical problems.

		





12. Chapter 14: Basic Electronics






           2


		Objectives

		



		a. Discuss how electrons and holes move through a semiconductor based on the principle of hole flow.

		



		b. Explain how forward biased and reverse biased diodes affect the flow of current in a circuit.

		



		c. Define a control circuit and distinguish between electronic and electrical devices used in a control circuit.

		



		d. Summarize the operation of various electronic semiconductor devices and how they are used in HVACR systems.

		



		e. Understand the purpose of microprocessors and computers in HVACR.

		





13. Chapter 15: Electric Motors






            
3


		Objectives

		



		a. Identify the basic parts of a motor.

		



		b. Explain how a motor operates based on the codependent relationship of magnetism and electricity.

		



		c. Calculate a motor’s synchronous speed and explain how it is different than the motor’s full-load speed.

		



		d. Compare how motor windings and capacitors are used to start single-phase motors.

		



		e. Summarize the different starting and running characteristics of various single-phase motors.

		



		f. Understand the structure and basic operation of a three-phase motor.

		



		g. Identify the differences between electronically commutated motors and ac motors.

		



		h. Select the proper motor for an application by analyzing standard motor data found on motor nameplates.

		



		i. Identify the different applications of motors in HVACR systems.

		





14. Chapter 16: Electrical Control Systems




           
3


		Objectives

		



		a. Understand the difference between pictorial and ladder circuit diagrams.

		



		b. Describe how range and differential adjustments are used to calibrate temperature and pressure controls.

		



		c. Identify the various types of temperature-sensing devices used in motor controls.

		



		d. Compare the operation of various electromagnetic and electronic motor starting relays.



		



		15. Chapter 17: Servicing Electric Motors and Controls


         3.5


Objectives


a. Use different testing instruments to measure electrical variables in a circuit


b. Test motor winding insulation using a megohmmeter and perform maintenance based on the measured resistance.


c. Determine the cause of motor trouble by checking a motor’s current draw, start and run capacitors, and internal temperature.


d. Measure a three-phase motor’s voltage and winding resistance to test it for single phasing.


e. Use an ohmmeter to take measurements on a hermetic compressor motor and determine whether it has a shorted winding, an open winding, or a short to ground.


f. Start a stuck hermetic compressor motor by connecting a hard start kit to the compressor terminals.


g. Service fan motors by identifying connection problems, fan problems, and electronically commutated motor trouble codes.


h. Properly lubricate motor bearings and install belts connecting external motors to belt-driven units.


i. Troubleshoot and replace faulty control system components, such as thermostats and motor starting relays.




		





16. Chapter 18: Compressors






          2.5


		Objectives

		                               



		a. Summarize the design differences between open-drive compressors, fully hermetic compressors, and semi-hermetic compressors.

		



		b. Identify the components of a reciprocating piston compressor and summarize their functions.

		



		c. Understand how a Scotch yoke type of reciprocating compressor works.

		



		d. Explain how a rotary compressor works.

		



		e. Summarize the differences between rotating vane and stationary blade rotary compressors.


f. Understand how a scroll compressor works.

		



		g. Explain how a screw compressor works.

		



		h. Identify the components of a centrifugal compressor and summarize their functions.

		



		i. Identify and explain the purpose of compressor cooling and lubrication systems, mufflers, and crankcase heaters.




		





17. Chapter 19: Compressor Safety Components




2


		Objectives

		



		a. Explain ideal compressor operating conditions and requirements.

		



		b. Describe the use and operation of compressor protection devices, such as overcurrent protection devices, overload devices, crankcase pressure regulators, discharge line pressure switches, and discharge line thermostats.

		



		c. Explain the role an accumulator plays in a system and how it accomplishes its purpose.

		



		d. Understand the components that maintain proper oil and refrigerant flow to the compressor.

		



		e. Explain the operation of oil separators, oil reservoirs, oil level regulators, and oil safety control.


f. Summarize the purpose of vibration absorbers and the techniques for installing them.


g. Explain the purpose and operation of crankcase heaters.




		





18. Chapter 20: Metering Devices






          4


		Objectives

		



		a. Summarize the purpose of metering devices.

		



		b. Categorize metering devices as modulating or fixed.

		



		c. Summarize the design and function of capillary tube and fixed-orifice metering devices.

		



		d. Explain the design and function of common types of thermostatic expansion valves (TXVs).

		



		e. Summarize the design and function of automatic expansion valves (AXVs).

		



		f. Explain the design and function of common types of electronic expansion valves (EEVs).

		



		g. Understand the differences between high-side float (HSF) refrigerant controls and low-side float (LSF) refrigerant controls.




		





19. Chapter 21: Heat Exchangers






          3


		Objectives

		



		a. Compare and contrast air-cooling and liquid-cooling evaporators.

		



		b. Explain the construction of fin-and-tube, plate, and microchannel evaporators.

		



		c. Compare and contrast domestic, air-conditioning, and commercial refrigeration evaporators.

		



		d. Summarize the operation of evaporator defrost controls and defrosting methods.

		



		e. Describe the different types of water-cooled condensers.

		



		f. Explain the modes of operation of evaporative condensers.

		



		g. Compare and contrast domestic, air-conditioning, and commercial refrigeration condensers.




		





20. Chapter 22: Refrigerant Flow Components




          3


		Objectives

		               



		a. Explain the two primary functions of refrigerant loop components.

		



		b. Describe the purpose and uses of liquid receivers.

		



		c. Differentiate between the distinct duties of filters and driers.

		



		d. Explain the function of suction line and liquid line filter-driers.

		



		e. Explain how sight glasses can be used to indicate the amount of moisture in a refrigeration system.

		



		f. Describe the operation and use of refrigerant line valves, shutoff valves, service valves, check valves, solenoid valves, hot-gas defrost valves, hot-gas bypass valves, and liquid injection valves.

		



		g. Explain the operation and purpose of crankcase pressure regulators (CPRs).

		



		h. Compare the operation of the different types of evaporator pressure regulators (EPRs).

		



		i. Compare and contrast the different types of relief valves available.

		



		j. Describe the different head pressure control valves and condenser arrangements and explain how they operate to maintain head pressure.




		





21. Chapter 23: Overview of Domestic Refrigerators and Freezers

          3


		Objectives

		



		a. Summarize the differences between domestic refrigeration systems and commercial refrigeration systems.

		



		b. Recall the causes of food spoilage and explain how domestic refrigeration systems minimize spoilage.

		



		c. Summarize the operation of an automatic defrost system in a frost-free freezer.

		



		d. Illustrate airflow patterns in top, bottom, and side-by-side refrigerator-freezer units.

		



		e. Explain how refrigerator and freezer cabinets are constructed.


f. Identify the features of gaskets used in refrigerator and freezer doors.



		g. Identify available and innovative refrigeration and freezer units. 





22. Chapter 24: Systems and Components of Domestic Refrigerators 
          3


and Freezers 


		Objectives

		



		a. Explain the function of the basic components in a domestic compression refrigerator-freezer.

		



		b. Understand how common cooling controls maintain the desired conditions inside a domestic refrigerator-freezer.

		



		c. Describe how dampers are used to control temperatures in frozen food and fresh food compartments of a domestic refrigerator-freezer.

		



		d. Understand the operation of common defrost systems used in domestic refrigerator-freezers.

		



		e. Explain the purpose of condensation controls in domestic refrigerator-freezers and describe their operation.

		



		f. Describe the methods used to control conditions inside crispers and humidity-controlled drawers.




		





23. Chapter 25: Installation and Troubleshooting of Domestic Refrigerators    2.5 


and Freezers

		Objectives

		



		a. Check domestic compression refrigerators for proper installation.

		



		b. Use the proper procedure for starting a domestic refrigerator-freezer.

		



		c. Interpret common symptoms of system malfunction.

		



		d. Use proper procedures to test a domestic refrigerator-freezer’s auxiliary circuits.

		



		e. Explain the use of piercing valves, pinching tools, and valve adapters.

		



		f. Interpret temperature and pressure conditions inside a refrigeration system to determine points of failure.



		g. Summarize common symptoms of internal component failure and their possible causes.





24. Chapter 26: Service and Repair of Domestic Refrigerators and Freezers      3.5


		Objectives

		



		a. Apply the proper techniques to clean a condenser and compressor in a domestic refrigerator.

		



		b. Explain the steps required to prepare a domestic refrigerator or freezer for internal service.

		



		c. Summarize the steps required to return a domestic refrigerator or freezer to service after a motor burnout.

		



		d. Apply the proper procedure to remove and replace a compressor in a domestic refrigerator or freezer.

		



		e. Use the proper procedures to repair leaks in condensers and evaporators.

		



		f. Apply the proper procedures to clean or replace a capillary tube.

		



		g. Summarize the procedure for selecting, removing, and installing filter-driers.

		



		h. Compare the different methods of charging a small hermetic refrigeration system.

		



		i. Summarize different methods of calibrating, testing, and adjusting thermostatic controls in refrigerator-freezers.

		



		j. Explain considerations to take when removing system components from a cabinet.

		



		k. Summarize the steps required to properly discard or store a domestic refrigerator or freezer.

		





25. Chapter 27: Air Movement and Measurement



          3


		Objectives

		



		a. Understand the concepts of climate and weather.

		



		b. Summarize the purpose of air-conditioning systems.

		



		c. Identify the layers of the atmosphere and the primary components of air.

		



		d. Understand the relationships between humidity, relative humidity, and dew point.

		



		e. Use a hygrometer to measure moisture in the air.

		



		f. Differentiate between wet-bulb and dry-bulb temperatures.

		



		g. Explain the principles of psychometry and the use of psychrometric charts.

		



		h. Summarize the range of air conditions that fall within the human comfort range.

		



		i. Understand how air movement affects human comfort.

		



		j. Use anemometers, pitot tubes, and manometers to measure air velocity.

		



		k. Identify external factors that affect indoor air conditions.

		





26. Chapter 28: Air Quality





                         3


		Objectives

		



		a. Identify the agencies and standards that regulate indoor air quality.

		



		b. Categorize indoor air pollutants as solid or gas pollutants and provide examples of each.

		



		c. Recall the factors that affect indoor air quality.

		



		d. Recognize the main sources of pollutants that adversely affect residential and commercial indoor air quality.

		



		e. Summarize the processes used to assess residential and commercial indoor air quality.

		



		f. Summarize the steps that can be taken to prevent indoor air quality problems.



		g. Differentiate between sick building syndrome, building-related illness, and multiple-chemical sensitivity.



		h. Compare the different types of air filters available.



		i. Summarize the different air cleaning methods used to improve indoor air quality.



		j. Explain the operation and maintenance of ultraviolet air treatment system.



		k. Differentiate between heat recovery ventilators (HRVs) and energy recovery ventilators (ERVs).








27. Chapter 29: Air Distribution





                        4


		Objectives

		



		a. Recall the properties of air that affect air distribution system design or installation.

		



		b. Categorize air circulation systems.

		



		c. Determine the basic ventilation requirements for a given space.

		



		d. Identify the basic types of air duct systems.

		



		e. Explain the relationships between air distribution and duct sizing and design.

		



		f. Understand the procedure for correctly sizing ducts.

		





28. Chapter 30: Ventilation System Service




           2

		Objectives

		



		a. Recall the various methods for checking airflow and air leakage.

		



		b. Explain how to identify, isolate, and correct duct noise problems.

		



		c. Use proper equipment and techniques to clean a duct system.

		



		d. Apply knowledge of airflow to balance a duct system.

		



		e. Recall methods of removing odors from the air.

		



		f. Summarize periodic maintenance tasks that must be performed on fans.

		



		g. Explain procedures for inspecting and servicing various types of air filters.

		





29. Chapter 31: Ductless Air-Conditioning Systems



          2.5


		Objectives

		



		a. Explain the purpose of comfort cooling systems.

		



		b. Describe the cooling and dehumidifying process of an air-conditioning system and show the relationship of dry-bulb temperature, moisture content, and relative humidity on a psychrometric chart.

		



		c. Summarize the characteristics of window and wall-mounted room air conditioners.

		



		d. Install and service window and wall-mounted room air conditioners.

		



		e. Discuss the operation and application of packaged terminal air conditioners and console air conditioners.

		



		f. Identify the characteristics and uses of portable air conditioners.

		



		g. Explain the operation, components, and arrangement of ductless split systems.

		





h. Install and service ductless split systems.

30. Chapter 32: Residential Central Air-Conditioning Systems

        3.5


		Objectives

		



		a. Identify the characteristics of a central air-conditioning system.

		



		b. Explain the differences between unitary and field-erected air-conditioning systems.

		



		c. Identify the characteristics of a split air-conditioning system.

		



		d. Identify the types of controls commonly used in central air-conditioning systems.

		



		e. Summarize the steps required to install central air-conditioning.

		



		f. Identify the areas of a central air-conditioning system that must be periodically inspected.

		



		g. Explain the tasks that must be completed as part of central air-conditioning system service.

		



		h. Understand the operation of variable refrigerant flow (VRF) as it is used in residential heating and cooling systems.




		





31. Chapter 33: Commercial Air-Conditioning Systems


           4


		Objectives

		



		a. Summarize the features of rooftop units and packaged outdoor air-conditioning units.

		



		b. Identify the types of controls commonly used in commercial air-conditioning systems.

		



		c. Explain how variable refrigerant flow is incorporated into commercial air-conditioning applications.

		



		d. Explain the basic operation of a chiller system.

		



		e. Compare the different types of compressors that can be used in chiller systems.

		



		f. Explain the basic function and operation of a cooling tower.

		





32. Chapter 34: Absorption and Evaporative Cooling Systems

          2


		Objectives


a. Explain the absorption refrigeration cycle and process.

		



		b. Identify the heat sources that can be used to operate an absorption air-conditioning system.

		



		c. Summarize the operation of residential and commercial absorption chillers.

		



		d. Compare direct-fired and indirect fired absorption systems.

		



		e. Understand the difference between single-effect and double-effect absorption chillers.

		



		f. Explain the differences in operation between ammonia and lithium bromide absorption systems.

		



		g. Understand how multiple absorption units can be combined in a multiple unit load system.

		



		h. Summarize the energy efficiency advantages of an absorption air-conditioning system.

		



		i. Explain the basic concepts behind evaporative cooling.

		



		j. Understand how a roof pond works.

		



		k. Summarize the function of a roof mist cooling system.

		



		l. Summarize the steps involved in absorption cooling system service.




		





33. Chapter 35: Humidity Control





           2


		Objectives

		



		a. Understand the basics of relative humidity (rh), moisture content in the air, and the effect of dry-bulb temperature on humidity levels.

		



		b. Summarize the design and operation of a typical dehumidifier.



		c. Understand the steps involved in humidifier installation and service.





34. Chapter 36: Thermostats






          4


		Objectives

		



		a. Describe how a thermostat can function in different roles in HVACR systems.

		



		b. Explain the operating principles of different temperature-reactive components and the switching components used in thermostats.

		



		c. List the features and options available in modern thermostats.

		



		d. Understand the differences among heating, cooling, combination, and multistage thermostats.

		



		e. Understand the purpose and operation of anticipators in thermostats.

		



		f. Summarize the operations and applications of line-voltage, low-voltage, and millivolt thermostats.

		



		g. Identify and explain the operation of line-voltage thermostats.

		



		h. Explain the operation of low-voltage thermostats.

		



		i. Understand the use and operation of millivolt thermostats in standing-pilot heating systems.

		



		j. Explain the use and operation of wireless and power-stealing thermostats.

		



		k. Program and set up a programmable thermostat.

		



		l. Identify thermostat wiring terminals by their letters.

		



		m. Arrange free cooling through the use of an air-side economizer in a forced-air HVAC system.

		



		n. Evaluate a building to determine suitable locations for thermostats and remote sensing devices.

		



		o. Diagnose an HVAC system that is not operating properly by using its thermostat.

p. Diagnose a high current draw on a step-down transformer used with a low-voltage thermostat.



		q. Understand the operation and purpose of the various components used in a forced-air zoned system.



		r. Troubleshoot forced-air zoned system that is not operating properly.





35. Chapter 37: Heating and Cooling Loads




          4


		Objectives

		



		a. Understand the principles of heat loss and heat gain.

		



		b. Compare the sources of heat loads for heating and heat loads for cooling.

		



		c. Explain the relationship between a material’s K-value, C-value, U-value, and R-value and the rate at which heat is transferred through the material.

		



		d. Summarize the use of indoor and outdoor design temperatures in calculating heat loads.

		



		e. Understand the relationship between surface area and heat transfer rate.

		



		f. Compare the techniques for finding a building component’s heat transfer rate using the component’s C-values, K-values, U-value, and R-values.

		



		g. Explain how heat load calculations differ depending on whether the building isbuilt on a basement, a slab, or a crawl space.

		



		h. Understand infiltration and exfiltration and explain their effects on heat load.

		



		i. Summarize the effect of sunlight on cooling loads and methods of reducing sun loads.

		



		j. Understand heat lag and its effect on heat loads.

		





k. Identify miscellaneous smaller heat loads within a building that affect the calculation of total heating or cooling loads.

l. Use a worksheet or computer program to properly calculate total heating and cooling loads for a building.

36. Chapter 38: Forced-Air Heating Fundamentals


                        2


		Objectives

		



		a. Identify the basic components of a forced-air heating system and explain their functions.

		



		b. Understand the difference between a condensing and a noncondensing furnace.

		



		c. Describe the different types of indoor blower and combustion blower arrangements.

		



		d. Compare and contrast upflow, downflow, and horizontal furnaces.

		



		e. Summarize the operation of two-stage furnaces and modulating furnaces.

		



		f. Explain how makeup air units improve system efficiency and prevent negative pressure from developing in a house.

		



		g. Understand how blower function can be controlled using time-delay controls and thermostatic controls.

		



		h. Summarize the design and purpose of unit heaters.

		





37. Chapter 39: Hydronic Heating Fundamentals



          3.5


		Objectives

		



		a. List the basic components of a hydronic system and explain their functions.

		



		b. Explain the purpose of hydronic system water treatment.

		



		c. Describe the different types of hydronic system designs.

		



		d. Summarize the different methods for installing radiant heating systems.

		



		e. Identify various controls used in hydronic systems and explain their functions.


f. Perform regular maintenance and service on a steam heating system.



		g. Explain how to balance a hydronic system and prepare it for initial start-up.



		h. Troubleshoot boiler and water circulation problems in a hydronic system.



		i. List the steps required to purge series loop systems, one-pipe systems, and zoned systems.







38. Chapter 40: Heat Pumps





                      2.5


		Objectives

		



		a. Describe the basic operation of a heat pump in heating mode and in cooling mode.

		



		b. Summarize the difference between ground-source heat pumps and air-source heat pumps.

		



		c. Identify a heat pump system’s principal components.

		



		d. Explain how a reversing valve operates and how it controls the direction of refrigerant flow through a heat pump.

		



		e. Compare and contrast different types of coils and loops used in heat pump systems.

		



		f. List two common methods used to defrost heat pumps.

		



		g. Understand how auxiliary heat is used in conjunction with heat pumps.

		



		h. Summarize how heat pumps can be combined with solar heating systems.

		



		i. Perform routine maintenance and service on heat pump systems.

		





39. Chapter 41: Gas-Fired Heating Systems




        3.5


Objectives

		a. Identify the components necessary for and products of combustion.



		b. Understand how the ratio of air to fuel affects combustion efficiency.



		c. Describe the differences in design between medium-efficiency and high-efficiency gas furnaces.



		d. Classify the different types of materials used for chimneys and flue pipes.








40. Chapter 42: Oil-Fired Heating Systems




           3


		Objectives

		



		a. Summarize the basic operation of an oil furnace.

		



		b. Identify the characteristics of fuel oil.

		



		c. Perform several tests to check the combustion efficiency of an oil-fired heating system.

		



		d. Compare the advantages and disadvantages of using a one-pipe or two-pipe fuel delivery system.

		



		e. Describe the functions of different fuel line components.

		



		f. Identify oil burner components and explain their purposes.

		



		g. Explain how stack relays and cad cell relays are used to detect the presence of a flame.

		



		h. Describe the difference between interrupted and intermittent ignition.

		



		i. Define the various functions of a primary control unit.

		



		j. Follow code requirements for installing fuel lines and storage tanks for an oil-fired heating system.

		



		k. Bleed an oil-fired heating system’s fuel lines and perform other routine maintenance and service procedures.

		





41. Chapter 43: Electric Heating Systems



                      3


		Objectives

		 



		a. Identify the advantages and disadvantages of electric heating systems compared to combustion heating systems.

		



		b. Calculate an electric heating system’s heat production when given the system’s wattage or voltage and amperage values.

		



		c. Describe the three types of electric heating elements.

		



		d. List examples and applications of convection electric heating systems.

		



		e. Compare and contrast direct and indirect radiant heating systems.

		



		f. Explain the purpose of sequencers and different contactors used in electric heating systems and how they function.

		



		g. Describe the operation of airflow and safety control devices in electric heating systems.

		



		h. Explain how controls are used in electric baseboard heating and some of their requirements.

		



		i. Install, maintain, test, and troubleshoot electric heating systems.




		





42. Chapter 44: Solar Power and Thermal Storage



        3


		Objectives

		



		a. Understand the nature of solar energy.

		



		b. Compare flat-plate collectors, evacuated tube collectors, and concentrating collectors.

		



		c. Characterize passive, active, and hybrid solar energy systems.

		



		d. Describe the operation of air-based and liquid-based solar heating systems.

		



		e. Recall applications for solar heating systems.

		



		f. Explain how solar heating can be combined with various supplemental heating sources.

		



		g. Describe how solar energy is converted to electricity.



		h. Explain the operating principles of sensible and latent thermal energy storage. 





43. Chapter 45: Energy Management





           4


		Objectives

		



		a. Identify factors affecting heat gain, heat loss, and building energy consumption.

		



		b. Explain the purpose of a building control system.

		



		c. Understand the energy audit process.

		



		d. Describe the three general types of building system controllers.

		



		e. Explain the purpose of building control protocols, such as BACnet.

		



		f. Summarize principles of control system diagnostics and repair.

		





44. Chapter 46: Energy Conservation





           2


		     Objectives

		           



		a. Explain how the construction of a building relates to its heating and cooling efficiency.

		



		b. Describe how the degree-day method can be used to estimate heating and cooling costs.

		



		c. Differentiate among the various efficiency ratings used to evaluate furnaces, air conditioners, and heat pumps.

		



		d. List individual components that can be changed or added to an existing HVAC system to increase energy efficiency.

		



		e. Describe alternative systems and solutions that may be used to increase energy conservation.

		



		f. Explain the role of the HVACR technician in energy conservation.



		





45. Chapter 47: Overview of Commercial Refrigeration Systems


Objectives
                     






       3.5


		a. Recognize the types of commercial refrigeration systems and their applications.

		



		b. Explain how and why ice banks are used in certain refrigeration systems.

		



		c. Describe the two types of water coolers.

		



		d. Describe the different types of evaporators in commercial ice machines.

		



		e. List some of the industrial applications of refrigeration systems.





46. Chapter 48: Special Refrigeration Systems and Applications
  
       2.5


		Objectives

		



		a. Identify the different types of refrigerant metering devices, evaporators, compressors, and condensers used in transportation refrigeration systems.

		



		b. Summarize the operation of various expendable refrigeration systems.

		



		c. Explain how thermoelectric couples produce heating and cooling using electricity.

		



		d. Summarize the operation of vortex tubes, steam jet systems, and refrigerant jet systems.

		



		e. Describe the operation of a basic Sterling refrigeration system.

		





47. Chapter 49: Commercial Refrigeration System Configurations

       2.5


		Objectives

		



		a. Explain the difference between packaged and split commercial refrigeration systems.

		



		b. Understand the operation and purpose of various components used in sophisticated commercial refrigeration systems.

		



		c. Identify applications for multiple-evaporator systems.

		



		d. Summarize the different methods of achieving variable capacity in modulating refrigeration systems.



		e. Explain the refrigeration cycle in compound and cascade systems.



		f. Describe the purpose and operation of secondary loop refrigeration systems.





48. Chapter 50: Understanding Heat Loads and System Thermodynamics           3


		Objectives

		                                         



		a. Understand the relationship between total heat load, service heat load, and heat leakage load.

		



		b. Compute a system’s heat leakage load.

		



		c. Calculate a system’s service heat load manually and by using manufacturer’s tables.

		



		d. Use heat leakage load, service heat load, and all applicable miscellaneous heat loads to calculate a system’s total heat load.

		



		e. Compute the total heat load for a water cooler.

		



		f. Summarize the thermodynamic principles at work in the basic refrigeration cycle.

		



		g. Identify the various lines on a pressure-enthalpy diagram.

		



		h. Interpret the graphs of different refrigeration cycles on pressure-enthalpy diagrams.




		





49. Chapter 51: Commercial Refrigeration Component Selection

          2


		Objectives

		



		a. Identify the factors that affect compressor sizing.

		



		b. Calculate a compressor’s required capacity based on its total heat load and operating cycle.

		



		c. Summarize the factors that affect the heat transfer rates of evaporators and condensers.

		



		d. Use tables from manufacturers to size compressors, condensers, and evaporators.

		



		e. List the basic criteria that must be considered when sizing refrigerant lines.

		





50. Chapter 52: Installing Commercial Systems



           2


		Objectives

		



		a. Summarize some of the basic regulations found in most codes.

		



		b. Identify procedures for locating and mounting condensing units and evaporators.

		



		c. Determine where to mount thermostatic expansion valve sensing bulbs based on suction line tubing size.

		



		d. Install various components, such as valves, filter-driers, and sight glasses, along refrigerant lines.

		



		e. Properly mount and install open-drive compressor motors and also hermetic compressors.

		



		f. Test a refrigeration installation for leaks by using leak detection devices, a standing pressure test, and a standing vacuum test.

		



		g. Charge a system with refrigerant using either the low-side method or the high-side method.




		





51. Chapter 53: Troubleshooting Commercial Systems—System Diagnosis          2


		Objectives

		



		a. Recognize the effects of an undercharged refrigeration system.

		



		b. Recognize the effects of an overcharged refrigeration system.

		



		c. Recognize the effects of non-condensable in a refrigeration system.

		



		d. Identify causes of suction line pressure drop.

		



		e. Summarize the effects of having moisture in a refrigeration system.

		



		f. Check a commercial refrigeration system’s refrigerant charge.

		



		g. Differentiate among the different causes of high head pressure.

		



		h. Analyze a refrigeration system that runs continuously to determine its root cause.


i. Evaluate a refrigeration system that produces little or no cooling.



		j. Analyze a refrigeration system that will not run to determine its root cause.



		k. Troubleshoot basic problems in ice machines.





52. Chapter 54: Troubleshooting Commercial Systems—


        2.5


Component Diagnosis   


		Objectives

		



		a. Test the components of a system to determine what causes it to short cycle.

		



		b. Identify and distinguish the various causes of abnormal noises created by commercial refrigeration systems before implementing a remedy.



		



		c. Identify restrictions and pressure drops in various inline components using a temperature survey.




		





53. Chapter 55: Servicing Commercial Systems



        3.5


		Objectives

		



		a. Properly pump down or move the refrigerant charge for system service.

		



		b. Perform atmospheric balancing (pressure equalizing) before opening a system to atmosphere for service.

		



		c. Safely remove a compressor from a system for replacement.

		



		d. Safely replace an external electric motor.

		



		e. Safely service a refrigeration system with a motor burnout in a hermetic compressor.

		



		f. Add refrigerant oil to a refrigerant system using several different methods.

		



		g. Safely remove, repair, and install air-cooled and water-cooled condensers.

		



		h. Diagnose and repair or replace water valves.



		i. Perform basic cooling tower maintenance.



		j. Remove, repair, and install expansion valves.



		k. Adjust the setting of a thermostatic expansion valve (TXV).



		l. Diagnose, repair, install, and adjust evaporator pressure regulators (EPRs) and hot-gas valves.



		m. Remove and replace service valves and solenoid valves.





54. Construction Industry Outreach Training Program 


         10

The 10-hour Construction Industry Outreach Training Program is intended to provide an entry-level construction worker’s general awareness on recognizing and preventing hazards on a construction site. The training covers a variety of construction safety and health hazards which a worker may encounter at a construction site. OSHA recommends this training as an orientation to occupational safety and health. Workers must receive additional training on hazards specific to their job. Training should emphasize hazard identification, avoidance, control and prevention, not OSHA standards.  Instructional time must be a minimum of 10 hours. Breakdown of topics is as follows:


a. Mandatory – 4 Hours:  Four topics to be taught, ranging from one-half to two hours each (Introduction to OSHA; OSHA Focus Four Hazards; Personal Protective and Lifesaving Equipment; Health Hazards in Construction).

b. Elective – 2 Hours: Choose at least two of these topics for a minimum of one-half hour each.  Must cover at least two hours.


c. Optional – 4 Hours: Learn any other construction industry hazards or policies and/or expand on the mandatory or elective topics, minimum of one-half hour each.


55. Construction Industry Requirement Course Topics


         10

a. Introduction to OSHA – One Hour


· OSH Act, General Duty Clause, Employer and Employee Rights and Responsibilities, Whistleblower Rights, Recordkeeping basics.


· Inspections, Citations, and Penalties.


· General Safety and Health Provisions, Competent Person, Subpart C.


· Value of Safety and Health.


b. OSHA Website, OSHA 800 number and available resources.

c. OSHA Focus Four Hazards – Two Hours (must cover all four areas – minimum 15 minutes on each):


· Fall Protection, Subpart M (e.g., floors, platform, roofs)


· Electrical, Subpart K (e.g., overhead power lines, power tools and cords, temporary wiring, grounding)


· Struck by (e.g., falling objects, trucks, cranes)


· Caught in/between (e.g., trench hazards, equipment)

d. Personal Protection and Lifesaving Equipment – 30 Minutes, Subpart E. 


e. Health Hazards in Construction – 30 Minutes (e.g., noise, hazards communication and crystalline silica).


f. Electives. Choose at least two of the following topics – must add up to at least two hours, minimum one-half hour each:


· Materials Handling, Storage, Use and Disposal, Subpart H


· Tools – Hand and Power, Subpart I


· Scaffolds, Subpart L


· Cranes, Derricks, Hoists, Elevators, and Conveyors, Subpart N

· Excavations, Subpart P


· Stairways and Ladders, Subpart X


TOTAL HOURS YEAR 1






176 


Appendix A


WORK PROCESS SCHEDULE


HEATING, AIR CONDITIONING, & REFRIGERATION INSTALLER/SERVICER


O*NET-SOC CODE:  49-9021.01     RAPIDS CODE:  0367


YEAR 2


HOURS  


1. Safety Training PPE-(LOTO, Ladder Safety, Fall Protection, etc.)
         40



a. Demonstrate basic knowledge of types. 






b. Demonstrate basic knowledge of safe handling of refrigerants.


c. Demonstrate basic knowledge of safe handling of pressurized gasses.


d. Demonstrate basic knowledge of safe handling of combustibles.


e. Demonstrate basic knowledge of SDS (Safety Data Sheet) information to material. use


f. Work in a safe and workman-like manner abiding applicable local, state, and federal regulations; EPA (environmental), DOT (motor vehicles) and OSHA (worker safety). 


g. Demonstrate basic knowledge of first aid procedures for occupational hazards.


h. Demonstrate basic knowledge of lockout & tag out procedures.


i. Demonstrate basic knowledge of safe ladder usage.


j. Demonstrate basic knowledge and use of personal fall protection equipment.


2. Trade Mathematics







        60


a. Demonstrate basic knowledge and calculate the volume and area of basic geometric shapes. 

b. Calculate static head in basic piping systems.


c. Demonstrate use of fan laws and calculate fan speed (RPM) required to produce a specified change in volume (CFM).


d. Demonstrate knowledge of Ohm’s Laws and solve for various calculations. 


3. Electrical Power 
      






      400


a. Demonstrate basic knowledge of types of circuits-series, parallel, and series-parallel.

b. Develop proficiency and demonstrate knowledge of use of electrical instruments and multi-meters to locate faults and troubleshoot low voltage control circuits.


c. Develop proficiency and demonstrate knowledge of use of electrical instruments and multi-meters to locate faults and troubleshoot high/line voltage power circuits.


d. Demonstrate knowledge and develop proficiency in reading wiring schematics, pictorial diagrams, and ladder diagrams.


e. Demonstrate knowledge and develop proficiency in diagnosing and repairing motor starter circuits and various types of electrical motors.


f. Demonstrate knowledge and develop proficiency in troubleshooting overcurrent protection and circuit breakers. 

g. Demonstrate knowledge and identification of wiring symbols.


4. Heating Systems







         340 


a. Demonstrate knowledge of and troubleshooting of gas heating pilot systems and flame verification.


b. Identify gas heating components and demonstrate ability to troubleshoot common failures.


c. Demonstrate proficiency in gas vent sizing, proper draft verification, and solving combustion related issues.


d. Demonstrate the use of temperature rise to determine system airflow.


e. Identify heating hot water boiler components, safeties, and knowledge of basic system operation.


5. Cooling Systems








         800


a. Describe temperature pressure relationships.


b. Demonstrate the ability to evaluate cooling systems and determine specific deficiencies and corrective actions required.


c. Identify and evaluate various types of compressors and their performance.


d. Demonstrate knowledge of cooling system primary controls, safeties, refrigerant control valves, and regulators.


6. Air Distribution Systems






         160


a. Demonstrate knowledge of the relationship between pressure, velocity, and volume in distribution systems.


b. Utilize a duct calculator and solve for airflow related variables and duct sizing/flow calculations.


c. Identify and demonstrate proficiency in the use of air measurement instruments.


d. Identify air system design strategies for both warm and cold climates.


e. Identify and demonstrate knowledge of duct system components, fittings, support systems, and installation skills.


f. Demonstrate knowledge and understanding of energy efficient insulation methods and sealing techniques for duct systems.


7. Copper, Plastic, and Steel Piping





         200


a. Demonstrate knowledge and proficiency in the installation, support, soldered/brazed joints, and mechanical/flared connections of various types of copper pipe/tubing.


b. Demonstrate knowledge and proficiency in the installation, support, solvent welded and mechanical connections of various types of plastic pipe and tubing.


c. Demonstrate knowledge of steel piping techniques, fitting geometry including allowances, methods of joining and 


d. threading, installation of hangers and other support means for steel pipe.


e. Demonstrate knowledge and proficiency in the installation of various types of pipe insulation materials.


TOTAL HOURS YEAR 2







2000


Appendix A


RELATED INSTRUCTION OUTLINE


HEATING, AIR CONDITIONING, & REFRIGERATION INSTALLER/SERVICER


O*NET-SOC CODE:  49-9021.01     RAPIDS CODE:  0367


YEAR 2


Text - NCCER HVAC Level 1 Trainee Guide- 4th Edition – Delivery: Online and Conventional Textbook, ISBN-13: 978-0-13-340253-7

Sponsor Taught
 






        


          









         HOURS

1. Introduction to HVAC 







          8 

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.


2. Trade Mathematics 







         10


Explains how to solve HVAC/R trade related problems involving the measurement of lines, area, volume, weights, angles, pressure, vacuum, and temperature. Also includes a review of scientific notation, powers, roots, and basic algebra and geometry.


3. Basic Electricity 






                       13

Introduces the concept of power generation and distribution, common electrical components, AC and DC circuits, and electrical safety as it relates to the HVAC field. Introduces reading and interpreting wiring diagrams.


4. Introduction to Heating 






          15

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.


5. Introduction to Cooling 






          30

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.

6. Introduction to Air Distribution Systems 




         15

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.


7. Basic Copper and Plastic Piping Practices 




         10

Explains how to identify types of copper tubing and fittings used in the HVAC/R industry and how they are mechanically joined. The identification and application of various types of plastic piping, along with their common assembly and installation practices, are also presented.


8. Soldering and Brazing 







         10

Introduces the equipment, techniques, and materials used to safely join copper tubing through both soldering and brazing. The required PPE, preparation, and work processes are covered in detail. The procedures for brazing copper to dissimilar materials are also provided.


9. Basic Carbon Steel Piping Practices 





         10

Explains how to identify various carbon steel piping materials and fittings. The joining and installation of threaded and grooved carbon steel piping systems is covered, with detailed coverage of threading and grooving techniques included.


10. Universal Certification for EPA under Section 608


         24



a. Ozone Depletion


· Destruction of ozone by chlorine.


· Presence of chlorine in CFC and HCFC refrigerants.

· Identification of CFC, HCFC, and HFC refrigerants (not chemical formulas, but idea that R-12 is a CFC, R-22 is an HCFC, R-134 is an HFC, etc.).

· Idea that CFCs have higher ozone-depletion potential (ODP) than HCFCs, which in turn have higher ODP than HFCs.


· Health and environmental effects of ozone depletion.


· Evidence of ozone depletion and role of CFCs and HCFCs.

b. Clean Air Act and Montreal Protocol


· CFC phase-out date.


· Venting prohibition at servicing.


· Venting prohibition at disposal.


· Venting prohibition on substitute refrigerants in November 1995.


· Maximum penalty under CAA.


· Montreal Protocol (international agreement to phase out production of ozone-depleting substances).

c. Section 608 Regulations


· Definition/identification of high- and low-pressure refrigerants.


· Definition of system-dependent vs. self-contained recovery/recycling equipment.


· Identification of equipment covered by the rule (all air-conditioning and refrigeration equipment containing CFCs or HCFCs, except motor vehicle air conditioners).


· Need for third-party certification of recycling and recovery equipment manufactured after November 15, 1993.


· Standard for reclaimed refrigerant (ARI 700).

d. Substitute Refrigerants and Oils


· Absence of "drop-in" replacements.


· Incompatibility of substitute refrigerants with many lubricants used with CFC and HCFC refrigerants and incompatibility of CFC and HCFC refrigerants with many new 

· lubricants (includes identification of lubricants for given refrigerants, such as esters with 134; alkyl benzenes for HCFCs).


· Fractionation problem—tendency of different components of blends to leak at different rates.


e. Refrigeration


· Refrigerant states (vapor vs. liquid) and pressures at different points of refrigeration cycle; how/when cooling occurs.


· Refrigeration gauges (color codes, ranges of different types, proper use).

f. Three R's


· Recover.


· Recycle.


· Reclaim.


g. Recovery Techniques

· Need to avoid mixing refrigerants.


· Factors affecting speed of recovery (ambient temperature, size of recycling or recovery equipment, hose length and diameter, etc.).


h. Dehydration Evacuation


· Need to evacuate system to eliminate air and moisture at the end of service.


i. Safety


· Risks of exposure to refrigerant (e.g., oxygen deprivation, cardiac effects, frostbite, long-term hazards).


· Personal protective equipment (gloves, goggles, self-contained breathing apparatus—SCBA—in extreme cases, etc.).


· Reusable (or "recovery") cylinders vs. disposable cylinders (ensure former DOT approved, know former's yellow and gray color code, never refill latter).


· Risks of filling cylinders more than 80 percent full.


· Use of nitrogen rather than oxygen or compressed air for leak detection.


· Use of pressure regulator and relief valve with nitrogen.


j. Shipping


· Labels required for refrigerant cylinders (refrigerant identification, DOT classification tag).

k. TYPE 1 (Small Appliances)

· Recovery Requirements.

· Definition of "small appliance."


· Evacuation requirements for small appliances with and without working compressors using recovery equipment manufactured before November 15, 1993.


· Evacuation requirements for small appliances with and without working compressors using recovery equipment manufactured after November 15, 1993.


· Recovery Techniques


· Use of pressure and temperature to identify refrigerants and detect non-condensable.

· Methods to recover refrigerant from small appliances with inoperative compressors using a system-dependent or "passive" recovery device (e.g., heat and sharply strike the compressor, use a vacuum pump with non-pressurized recovery container).


· Need to install both high and low side access valves when recovering refrigerant from small appliances with inoperative compressors.


· Need to operate operative compressors when recovering refrigerant with a system-dependent or "passive" recovery device.


· Should remove solderless access fittings at conclusion of service


· 134a as likely substitute for 12.

· Safety


· Decomposition products of refrigerants at high temperatures 


(HCl, HFl etc.)

l. TYPE 2 (High-Pressure)


· Leak Detection


· Signs of leakage in high-pressure systems (excessive superheat, traces of oil for hermetics).


· Order of preference for leak test gases (nitrogen alone best, but nitrogen with trace quantity of 22 better than pure refrigerant).


· Leak Repair Requirements


· Allowable annual leak rate for commercial and industrial process refrigeration.


· Allowable annual leak rate for other appliances containing more than 50 lbs. of refrigerant.

· Recovery Techniques

· Recovering liquid at beginning of recovery process speeds up process.


· Other methods for speeding recovery (chilling recovery vessel, heating appliance or vessel from which refrigerant is being recovered).


· Methods for reducing cross-contamination and emissions when recovery or recycling machine is used with a new refrigerant.


· Need to wait a few minutes after reaching required recovery vacuum to see if system pressure rises (indicating that there is still liquid refrigerant in the system or in the oil).

· Recovery Requirements


· Evacuation requirements for high-pressure appliances in each of the following situations:


· Disposal.


· Major vs. non-major repairs.


· Leaky vs. non-leaky appliances.


· Appliance (or component) containing less vs. more than 200 lbs.


· Recovery/recycling equipment built before vs. after November 15, 1993.


· Definition of "major" repairs.


· Prohibition on using system-dependent recovery equipment on systems containing more than 15 pounds of refrigerant.

· Refrigeration


· How to identify refrigerant in appliances.


· Pressure-temperature relationships of common high-pressure refrigerants (may use standard temperature-pressure chart—be aware of need to add 14.7 to translate psig to psia).


· Components of high-pressure appliances (receiver, evaporator, accumulator, etc.) and state of refrigerant (vapor vs. liquid) in them.

· Safety


· Should not energize hermetic compressors under vacuum.


· Equipment room requirements under ASHRAE Standard 15 (oxygen deprivation sensor with all refrigerants). 

m. TYPE 3 (Low-Pressure)


· Leak Detection


· Order of preference of leak test pressurization methods for low-pressure systems (first: hot water method or built-in system heating/pressurization device such Prevac; second: nitrogen).


· Signs of leakage into a low-pressure system (e.g., excessive purging).


· Maximum leak test pressure for low-pressure centrifugal chillers.

· Leak Repair Requirements


· Allowable annual leak rate for commercial and industrial process refrigeration.


· Allowable annual leak rate for other appliances containing more than 50 lbs. of refrigerant.

· Recovery Techniques


· Recovering liquid at beginning of recovery process speeds up process.


· Need to recover vapor in addition to liquid.


· Need to heat oil to 130°F before removing it to minimize refrigerant release.


· Need to circulate or remove water from chiller during refrigerant evacuation to prevent freezing.


· High-pressure cut-out level of recovery devices used with low-pressure appliances.

· Recharging Techniques


· Need to introduce vapor before liquid to prevent freezing of water in the tubes.


· Need to charge centrificals through evaporator charging valve.


· Recovery Requirements


· Evacuation requirements for low-pressure appliances in each of the following situations:

· Disposal.


· Major vs. non-major repairs.


· Leaky vs. non-leaky appliances.


· Appliance (or component) containing less vs. more than 200 lbs.


· Recovery/recycling equipment built before vs. after November 15, 1993.


· Definitions of "major" and "non-major" repairs.


· Allowable methods for pressurizing a low-pressure system for a non-major repair (controlled hot water and system heating/pressurization device such as Prevac).


· Need to wait a few minutes after reaching required recovery vacuum to see if system pressure rises (indicating that there is still liquid refrigerant in the system or in the oil).


· Refrigeration


· Purpose of purge unit in low-pressure systems.


· Pressure-temperature relationships of low-pressure refrigerants.

· Safety


· Equipment room requirements under ASHRAE Standard 15 (oxygen deprivation sensor with all refrigerants)


· Under ASHRAE Standard 15, need to have equipment room refrigerant sensor for 123. 

TOTAL HOURS YEAR 2
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Appendix A


WORK PROCESS SCHEDULE


HEATING, AIR CONDITIONING, & REFRIGERATION INSTALLER/SERVICER


O*NET-SOC CODE:  49-9021.01     RAPIDS CODE:  0367


YEAR 3


HOURS


1. Safety Training PPE-(LOTO, Ladder Safety, Fall Protection, etc.)
         40



a. Demonstrate basic knowledge of types. 






b. Demonstrate basic knowledge of safe handling of refrigerants.


c. Demonstrate basic knowledge of safe handling of pressurized gasses.


d. Demonstrate basic knowledge of safe handling of combustibles.


e. Demonstrate basic knowledge of SDS (Safety Data Sheet) information to material use.


f. Work in a safe and workman-like manner abiding applicable local, state, and federal regulations; EPA(environmental), DOT (motor vehicles) and OSHA (worker safety). 


g. Demonstrate basic knowledge of first aid procedures for occupational hazards.


h. Demonstrate basic knowledge of lockout & tag out procedures.


i. Demonstrate basic knowledge of safe ladder usage.


j. Demonstrate basic knowledge and use of personal fall protection equipment.


2. Electrical Motors and Compressors





         300

a. Demonstrate knowledge of various types of single and three phase motors and wiring methods including multispeed, start relays and start/run capacitors.


b. Identify and explain the operation of various types of hermetic and semi-hermetic compressors- reciprocating, rotary, scroll, screw, and centrifical.


c. Identify and describe various methods of compressor capacity control.


d. Identify and describe compressor failures do to electrical, mechanical, hydraulic, and lubrication issues.


e. Identify and explain the operation of compressor protection devices.

f. Demonstrate the use of pressure-temperature charts to calculate system superheat and sub cooling.


g. Demonstrate the knowledge of refrigerants and compatible oil used in various temperature range applications.


h. Describe types and sources of oil contamination.


i. Demonstrate knowledge of common refrigerant conversion processes including system cleanup and lubricant changes. 


3. Leak Detection, Evacuation, Recovery and Charging Processes

         320

a. Demonstrate knowledge of the equipment and procedures used to leak check refrigerant circuits.


b. Demonstrate knowledge refrigerant recovery, containment, and system evacuation procedures.


c. Demonstrate proper charging techniques using various types of zeotropic and zeotropic refrigerants. 


4. Metering Devices







         120

a. Identify and demonstrate knowledge of the operation and application of various types of metering devices.


b. Describe service issues with common metering devices and demonstrate knowledge of troubleshooting and repair/replacement of the devices.


5. Heat Pumps








         100

a. Explain the operation of various types of heat pump systems.


b. Demonstrate knowledge of components, controls, and supplemental heat systems.


c. Demonstrate knowledge of troubleshooting common service issues and repairs as well as installation methods. 

6. Equipment Maintenance






       500


a. Identify and describe common seals, bearings, gaskets and packing materials.


b. Demonstrate knowledge and use of common lubricants.


c. Identify belt drive components and explain how to replace, align, and adjust tension these components. 

d. Describe and demonstrate the knowledge of inspection and maintenance procedures for common packaged and built-up HVACR systems.


7. Chimneys, Vents, and Flues






       100

a. Describe the principles of combustion.


b. Identify vented appliance category types and related vent construction.

c. Demonstrate the knowledge of natural, power, and induced draft equipment types and the ability to diagnose and correct operational issues.


d. Describe installation considerations and vent types for condensing and non-condensing equipment.


8. Sheet Metal Duct Systems






       120

a. Identify and describe common types of sheet metal ducts, joining, support and reinforcement methods.


b. Describe methods used to internally and externally insulate and attenuate metal duct.


c. Identify sheet metal dampers, access doors and other accessories and their installation.


d. Demonstrate the knowledge of and proper installation of flexible duct connectors and systems.


9. Fiberglass and Fabric Duct Systems





        120

a. Describe the standards and application considerations for fiberglass duct systems.


b. Demonstrate the knowledge and proficiency in the layout, fabrication, joining, hanging, supporting and sealing of duct components.


10. Fiberglass and Fabric Duct Systems





        120

a. Describe the standards and application considerations for fiberglass duct systems.


b. Demonstrate the knowledge and proficiency in the layout, fabrication, joining, hanging, supporting and sealing of duct components.


11. Commercial Airside Equipment





        200

a. Describe commercial airside, ventilation, and exhaust systems.


b. Demonstrate the knowledge of constant volume, variable volume and variable volume/temperature (VVT) systems and their applications.


c. Describe the operation of various air terminal and delivery equipment.


d. Identify the key components, explain the operation, and common service issues pertaining to packaged and split air handling equipment, economizers, air filtration and other common accessories.


12. Basic Hydronic Equipment






         80

a. Identify and describe the primary types of hot water heating systems and their components.


b. Demonstrate knowledge of hydronic piping configurations and systems.


c. Describe the methods and equipment used to select pumps and control water flow in hydronic systems.


TOTAL HOURS YEAR 3
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Appendix A


RELATED INSTRUCTION OUTLINE


HEATING, AIR CONDITIONING, & REFRIGERATION INSTALLER/SERVICER


O*NET-SOC CODE:  49-9021.01     RAPIDS CODE:  0367


YEAR 3


Text- Text- NCCER HVAC Level 1 Trainee Guide- 4th Edition – Delivery: Online and Conventional Textbook, ISBN-13: 978-0-13-340253-7

Sponsor Taught


        









        HOURS

1. Alternating Current


 




        10

Module One (03206-13) presents the basic concepts of alternating current generation and use. It also discusses how single- and three-phase alternating current is used to power resistive and inductive circuits in HVAC/R equipment. Various types of transformers used in HVACR systems are identified. The basic operation of single- and three-phase motors is explained.  In addition, the process of safely testing AC-powered devices is covered.

2. Compressors



 




      12.5 

Module Two (03302-13) presents refrigerant compressors. Since the compressor is considered the heart of any HVAC system, its good health and well-being are crucial to overall system performance and reliability. Compressors can take many forms, but they all perform the same basic function.  They create the pressure differential in the system that allows refrigerant to move through the metering device and through the condenser and evaporator coils where heat is exchanged.  Because the compressor is the most expensive component in most HVACR systems, it is important that technicians be able to correctly diagnose and correct problems that can affect compressor operation to avoid a costly compressor replacement.

3. Refrigerants and Oils


 




      12.5

Module Three (03301-13) discusses the refrigerants and oils used in modern refrigeration and air conditioning systems.  

Today, new technologies and stringent environmental laws are driving changes in the HVAC industry.  Older refrigerants that damage the environment are being phased out and replaced with more environmentally-friendly refrigerants.  These new refrigerants often require new compressor lubricating oils. These modern refrigerants and oils also have new handling and service requirements with which technicians must be familiar.

4. Leak Detection, Evacuation, Recovery, and Charging

        30

Module Four (03205-13) provides trainees with guidance related to servicing the refrigerant circuit of HVAC systems.  The four essential service tasks—leak detection, evacuation, recovery, and charging—are covered in detail. In addition, information related to the US EPA’s requirements for provide these services in an environmentally sound manner are also provided. Developing the necessary skills to provide these services are vital to the future success of trainees in the HVAC/R trade. To that end, a significant amount of this module is devoted to hands-on practice and the successful completion of its required performance tasks.

5. Metering Devices


 




      12.5 

Module Five (03303-13) introduces metering devices used in the mechanical refrigeration cycle. The primary function of metering devices is presented, along with related components such as the distributor. The operation of capillary tube, fixed-orifice, and expansion-type metering devices is explored in detail.  In addition, the process of selecting and installing thermal expansion valves specifically is covered.

6. Heat Pumps


 





         20

Module Six (03211-13) introduces heat pumps, a very efficient form of electric heat. Compared pumps can consistently operate at higher energy efficiency.  This module  presents the operation of heat pump  systems  in detail  with  additional emphasis  on the most  common form  of supplemental heat, electric  resistance  heating  elements.  The installation considerations of both split and packaged heat pumps systems are also reviewed.

7. Basic Maintenance


 




        20

Module Seven (03215-13) introduces trainees to the common tasks associated with basic maintenance activities. Specific tasks, such as lubrication and belt installation, are reviewed in detail. 

In addition, the module pro- vides detailed coverage of the tasks required to complete thorough maintenance inspections of gas furnaces and common cooling/heat pump systems.

8. Chimneys, Vents and Flues

 




         5

Module Eight (03202-13) covers the chimneys, vents, and flues that are used with fuel-burning furnaces and boilers.  All fuel-burning appliances must have adequate air for complete combustion and must have a means to safely remove the products of combustion. Different types of fuel-fired furnaces and boilers have different and unique requirements for venting the products of combustion.


9. Sheet Metal Duct Systems


 



         10

Module Nine (03213-13) covers sheet metal duct systems.  While other materials can be used to fabricate air ducts,  sheet metal  has been and continues  to be one of the most  popular  materials  for  this purpose.  Major advantages of sheet metal ducts systems include low resistance to airflow, strength, and durability.  In addition to using time-tested assembly methods, modern sheet metal duct systems need to be sealed to prevent leakage of conditioned air, and insulated to prevent heat loss or heat gain through the walls of the duct.

10. Fiberglass and Fabric Duct Systems
 




       7.5

Module Ten (03214-13) reviews the application and methods of fabricating fiberglass duct systems.  In addition, the installation guidelines for installing a fiberglass system are presented, along with the methods to repair damaged components.  The module concludes with coverage of fabric-based duct systems, which have become increasingly popular in a variety of applications.

11. Commercial Airside Systems

 



            
      12.5 

Module Eleven (03201-13) introduces the air distribution systems used in commercial structures such as schools and office buildings that are divided into comfort heating and cooling zones. The module covers the various types of systems, as well as the air terminals and air source equipment used in these systems. Accessories commonly used with commercial systems are also covered.

12. Air Quality Equipment


 




          5 


Module Twelve (03204-13) introduces the factors related to indoor  air quality and human comfort.  Since humidity is a common comfort factor for all types of buildings, the equipment used to control humidity is presented in detail.  The module also covers the air filtration materials and the introduction of outside air into the indoor environment.

13. Introduction to Hydronic Systems
 




       12.5 

Module Thirteen (03203-13) introduces hydronic heating systems. In hydronic heating systems, fluids (typically water) are used to transfer heat. Fuels such as gas or oil are used to heat the water in a boiler.  Pumps then circulate that heated water throughout the structure where terminal devices such as radiators release the heat into different areas.


TOTAL HOURS YEAR 3
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Appendix A


WORK PROCESS SCHEDULE


HEATING, AIR CONDITIONING, & REFRIGERATION INSTALLER/SERVICER


O*NET-SOC CODE:  49-9021.01     RAPIDS CODE:  0367


YEAR 4


HOURS


1. Safety Training PPE - (LOTO, Ladder Safety, Fall Protection, etc.)
         40



a. Demonstrate basic knowledge of types. 






b. Demonstrate basic knowledge of safe handling of refrigerants.


c. Demonstrate basic knowledge of safe handling of pressurized gasses.


d. Demonstrate basic knowledge of safe handling of combustibles.


e. Demonstrate basic knowledge of SDS (Safety Data Sheet) information to material. 


f. Work in a safe and workman-like manner abiding applicable local, state, and federal regulations; EPA (environmental), DOT (motor vehicles) and OSHA (worker safety). 


g. Demonstrate basic knowledge of first aid procedures for occupational hazards.


h. Demonstrate basic knowledge of lockout & tag out procedures.


i. Demonstrate basic knowledge of safe ladder usage.


j. Demonstrate basic knowledge and use of personal fall protection equipment.


2. Motor and Control Circuit Troubleshooting



       240

a. Identify and describe how to service electronically commutated motors.


b. Describe the selection and setup process for variable frequency drives as well as resolution of common issues.


c. Explain how to troubleshoot common control circuits and load components.


d. Describe the sequence of operation of common heating and cooling systems.


e. Describe the operation, installation, and troubleshooting of temperature controls and various types of thermostats.


f. Demonstrate proficiency in the use of ladder and other wiring diagrams necessary to troubleshoot control system failures.


3. Cooling Systems Troubleshooting





        580

a. Demonstrate knowledge of the refrigerant cycle and explain in detail how to recognize and remedy specific system faults and failures common to packaged, split and built-up systems.


b. Explain how seemingly minor performance issues can result in substantial system failures.


4. Heat Pump Systems Troubleshooting




        180

a. Describe the sequence of operation of common heat pump systems in the heating, cooling, and defrost modes.


b. Explain the operation of supplemental heat and dual fuel systems in relationship to heat pump systems.


c. Demonstrate knowledge and proficiency in the diagnostics and troubleshooting of heat pump systems, controls, and components.


5. Gas Heating Systems Troubleshooting




        160

a. Describe the sequence of operation of common gas heating systems and common system/component failures.


b. Demonstrate knowledge and proficiency in the diagnostics and troubleshooting of gas heating systems, controls, flame and pilot verification systems, and components.


6. Oil Heating Systems Troubleshooting




          40

a. Describe the sequence of operation of common oil heating systems and common system/component failures.


b. Demonstrate knowledge and proficiency in the diagnostics and troubleshooting of oil heating systems, controls, ignition and flame verification systems, and components.


7. Air Handler and Furnace Accessories Troubleshooting


        240

a. Describe the sequence of operation of common airside accessories- humidifiers, electronic air cleaners, economizers, UV lighting systems, and heat recovery ventilators/systems.


b. Demonstrate knowledge of identifying faults, troubleshooting and repair of common accessories.


8. Zoning, Ductless and Variable Refrigerant Flow (VRF) Systems

        180

a. Describe the sequence of operation of common zoning, damper & VAV/VVT systems and common system/component failures.


b. Demonstrate knowledge and proficiency in the diagnostics and troubleshooting of zoning, damper, and VAV/VVT systems.


c. Demonstrate knowledge of service and installation of ductless and VRF systems.


9. Commercial Hot and Chilled Water Systems



         120

a. Describe the sequence of operation of common heating hot water and chilled water systems and common failures.


b. Demonstrate knowledge and proficiency in the diagnostics and troubleshooting of heating and cooling plant components, controls, and related systems including boilers, air and water-cooled chillers, pumps, valves, cooling towers and evaporative condensors. 


10. Retail Refrigeration Systems






        180

a. Describe the sequence of operation of retail refrigeration applications of various temperatures including defrost methods.


b. Demonstrate knowledge and proficiency in the diagnostics and troubleshooting of reach-in, merchandising, and walk-in systems as well as their components.


11. Customer Relations







        40

a. Explain the technician’s role in positive customer relations.


b. Explain the basic process and conduct when responding to a service call.


TOTAL HOURS YEAR 4
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Appendix A


RELATED INSTRUCTION OUTLINE


HEATING, AIR CONDITIONING, & REFRIGERATION INSTALLER/SERVICER


O*NET-SOC CODE:  49-9021.01     RAPIDS CODE:  0367


YEAR 4

Text- Text- NCCER HVAC Level 4 Trainee Guide- 4th Edition – Delivery: Online and Conventional Textbook, ISBN-13: 978-0-375083-6

Sponsor Taught













HOURS


1. Fasteners, Hardware, and Wiring Terminations 



        10 

(Module ID 03313-13) Covers a variety of fasteners, hardware, and wiring terminations used in HVAC systems including the installation of these components.

2. Control Circuit and Motor Troubleshooting 



         30

(Module ID 03314-13) Provides information and skills to troubleshoot control circuits and electric motors found in heating and cooling equipment.


3. Troubleshooting Cooling






         20

(Module ID 03210-13) Provides guidance related to troubleshooting cooling systems.


4. Troubleshooting Heat Pumps






       12.5 

(Module ID 03311-13) Provides a thorough review of heat pump systems, operating cycle and troubleshooting procedures for components.

5. Troubleshooting Gas Heating






       12.5

(Module ID 03209-13) Covers information and skills needed to troubleshoot gas-fired furnaces and boilers.


6. Troubleshooting Oil Heating 






       12.5

(Module ID 03310-13) Describes the construction and operation of oil-fired heating systems and their components. Includes servicing and testing of oil furnaces and procedures for isolating and correcting oil furnace malfunctions.


7. Troubleshooting Accessories 





        7.5

(Module ID 03312-13) Delivers information and skills needed to troubleshoot various air treatment accessories used with heating and cooling equipment.

8. Zoning, Ductless, and Variable Refrigerant Flow Systems 

       12.5 

(Module ID 03315-13) Introduces the information and skills needed to troubleshoot and repair zoned, ductless, and variable refrigerant flow systems.


9. Commercial Hydronic Systems 





       10 

(Module ID 03305-13) Reviews basic properties of water and describes how water pressure is related to the movement of water through piping systems. Describes various types and components of commercial hot-water heating and chilled-water cooling systems, and examines how those systems function.


10. Steam Systems 








       10 

(Module ID 03306-13) Focuses on the use of steam for storing and moving energy in HVAC systems. Reviews the fundamentals of water that relate to steam and describes the basic steam system cycle; Discusses a steam system’s operational components–steam boilers and their accessories and controls; steam system loads, including heat exchangers/converters and terminal devices. Steam system valves and piping are covered in detail, including common types of piping arrangements, the components of a condensate return/feedwater system, steam and condensate pipe sizing; and pressure-reducing valves and thermostatic valves.


11. Retail Refrigeration System 






        15

(Module ID 03304-13) Covers the applications, principles, and troubleshooting of retail refrigeration systems.

12. Customer Relations 







         5


(Module ID 03316-13) Presents the importance of establishing good relations with customers and provides guidance on how to achieve that goal. Focuses on ways for a technician to make a good first impression and describes how to communicate in a positive manner with customers. The elements of a service call and dealing with different types of problem customers are also covered.


TOTAL HOURS YEAR 4
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Appendix A


WORK PROCESS SCHEDULE


HEATING, AIR CONDITIONING, & REFRIGERATION INSTALLER/SERVICER


O*NET-SOC CODE:  49-9021.01     RAPIDS CODE:  0367


YEAR 5


HOURS


1. Safety Training PPE-(LOTO, Ladder Safety, Fall Protection, etc.)
         40



a. Demonstrate basic knowledge of types. 

b. Demonstrate basic knowledge of safe handling of refrigerants.


c. Demonstrate basic knowledge of safe handling of pressurized gasses.


d. Demonstrate basic knowledge of safe handling of combustibles.


e. Demonstrate basic knowledge of SDS (Safety Data Sheet) information to material. 


f. Work in a safe and workman-like manner abiding applicable local, state, and federal regulations; EPA (environmental), DOT (motor vehicles) and OSHA (worker safety). 


g. Demonstrate basic knowledge of first aid procedures for occupational hazards.


h. Demonstrate basic knowledge of lockout & tag out procedures.


i. Demonstrate basic knowledge of safe ladder usage.


j. Demonstrate basic knowledge and use of personal fall protection equipment.


2. Water Treatment







        80

a. Describe common issues related to water quality and inherent properties.

b. Explain how to test and identify specific water/fluid related issues.

c. Identify types of water filtration and treatment equipment and strategies.

d. Identify and describe how to treat specific issues in hydronic based systems for open and closed loop systems as well as steam heating/process systems.

3. Indoor Air Quality (IAQ)






      120

a. Demonstrate knowledge of IAQ issues and effects on occupants.

b. Explain how acceptable IAQ can be achieved.

c. Identify IAQ based HVAC equipment and their use to maintain acceptable IAQ.

4. Energy Conservation Systems





       80

a. Identify and demonstrate knowledge of operation of energy recycling and reclamation equipment including heat recovery ventilators, air-to-air heat exchangers, condenser heat recovery systems, heat pipe exchangers, twin-tower enthalpy recovery loops, and flue gas heat recovery systems.


b. Identify and explain the operation of utility demand reduction systems and thermal storage systems.


5. Building Management Systems (BMS)




      320

a. Demonstrate the knowledge of the architecture of BMS networks, their components, interworking’s of input/output devices and other related systems and hardware.


b. Explain common BMS control strategies.


c. Demonstrate knowledge and use of user interfaces and software platforms.


6. Air Balancing








      220

a. Demonstrate knowledge of the properties of air and psychometrics as related to human comfort and maintaining conditioned spaces.


b. Demonstrate knowledge of the air balancing process and proficiency in the use of tools and instruments to test and balance HVAC systems.


7. System Startup and Shutdown





      120

a. Describe the process for the shutdown, inspection, and startup of hot water and steam systems including wet and dry processes.


b. Describe the process for the shutdown, inspection, and startup of chilled water, cooling tower and related equipment.


8. Construction Drawings






         80

a. Demonstrate the knowledge of reading plans and specifications including symbols, schedules, details and proficiency in locating specific information.


b. Show proficiency in the use of the takeoff method to formulate estimates.


9. Heating and Cooling System Design





        120

a. Demonstrate knowledge of the use of plans and site data to perform load estimates.


b. Explain how to select equipment based on load calculations.


c. Demonstrate knowledge in the design and implementation of air duct/distribution systems.


10. Commercial and Industrial Refrigeration Systems


        580

a. Describe the methods used to freeze and store food products.


b. Describe the sequence of operation of various commercial and industrial refrigeration systems.


c. Identify and describe the function of various system components and controls.


d. Identify the common defrost systems, components, and sequences of operation.


11. Specialized Heating and Systems





        240

a. Demonstrate knowledge of the operation of and proficiency in the repair of critical cooling systems (CRAC).


b. Demonstrate knowledge of the operation of and proficiency in the repair of makeup air systems including direct fired.


c. Demonstrate knowledge of the operation of various specialized heating and cooling systems.


TOTAL HOURS YEAR 5 
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Appendix A


RELATED INSTRUCTION OUTLINE


HEATING, AIR CONDITIONING, & REFRIGERATION INSTALLER/SERVICER


O*NET-SOC CODE:  49-9021.01     RAPIDS CODE:  0367


YEAR 5


Text- NCCER HVAC Level 5 Trainee Guide- 4th Edition – Delivery- Online and Conventional Textbook, ISBN-13: 978-0-13-375719-4

Sponsor Taught












 
HOURS


1. Water Treatment







      12.5

(Module ID 03308-13) Explains water problems encountered in heating and cooling systems and identifies water treatment methods and equipment. Covers basic water testing procedures and chemistry.

2. Indoor Air Quality 







        10 

(Module ID 03403-13) Defines the issues associated with indoor air quality and its effect on the health and comfort of building occupants. Provides guidelines for performing an IAQ survey and covers the equipment and methods used to monitor and control indoor air quality.


3. Energy Conservation Equipment 





        7.5 

(Module ID 03404-13) Covers heat recovery/reclaim devices, as well as other energy recovery equipment used to reduce energy consumption in HVACR systems.

4. Building Management Systems 



 

      12.5

(Module ID 03405-13) Explains how computers and microprocessors are used to manage zoned HVAC systems. Provides coverage of various network protocols and systems controllers, and introduces apprenticesto the various means of connection and system interface.


5. System Air Balancing 







         15 

(Module ID 03402-13) Covers air properties and gas laws, as well as the use of psychrometric charts.  Describes the tools, instruments, and procedures used to balance an air distribution system

6. System Startup and Shutdown 





        15 

(Module ID 03406-13) Presents the procedures for startup, shutdown of hot water, steam heating, chilled water, and air handling systems, typical cooling towers and packaged HVAC units. The procedures for both short- and long-term shutdowns are included.

7. Construction Drawings and Specifications 




       12.5 


(Module ID 03401-13) Teaches how to interpret drawings used in commercial construction, including mechanical drawings, specifications, shop drawings, and as-built’ s. Explains how to perform takeoff procedures for equipment, fittings, ductwork, and other components.

8. Heating and Cooling System Design 





         25 


(Module ID 03407-13) Identifies factors that affect heating and cooling loads. Explains the process by which heating and cooling loads are calculated, and how load calculations are used in the selection of heating and cooling equipment. Covers basic types of duct systems and their selection, sizing, and installation requirements.


9. Commercial and Industrial Refrigeration Systems 


         20 

(Module ID 03408-13) Expands on the study of product and process refrigeration equipment by describing systems used in cold storage and food processing applications, as well as transportation refrigeration. Various types of defrost systems are covered in detail.

10. Alternative and Specialized Heating and Cooling Systems 

         10 


(Module ID 03409-13) Describes alternative devices used to reduce energy consumption, including wood, coal, and pellet-fired systems, waste-oil heaters, geothermal heat pumps, solar heating, in-floor radiant heating, and direct-fired makeup units. Also introduces application-specific computer room environmental and air turnover systems.

11. Fundamentals of Crew Leadership 




 
         20 

(Module ID 46101-11) Outlines the duties of the crew leader including assessing hazards, OSHA reporting of accidents, encouraging production while maintaining a high quality of work, holding safety meetings and training, adherence to DOT and other job-related rules and regulations, planning for job continuity, and encouraging and mentoring of the crew.

TOTAL HOURS YEAR 5
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FOREWORD

These CMS Mechanical Services, LLC apprenticeship standards have as their objective the training of technicians in HVAC-R skilled in all phases of the industry.  The sponsor recognizes that in order to accomplish this, there must be well-developed on-the-job learning combined with related instruction.


This recognition has resulted in the development of these standards of apprenticeship.  They were developed in accordance with the basic standards recommended by the U.S. Department of Labor, Office of Apprenticeship, as a basis from which the sponsor can work to establish an apprenticeship training program that meets the particular needs of the area.


SECTION I – PROGRAM ADMINISTRATION 

Program Sponsors are responsible for the administration of all aspects of a Registered Apprenticeship program.  Sponsor means any person, association, committee, or organization operating an apprenticeship program and in whose name the program is (or is to be) registered or approved.  Program Sponsors, at their discretion, may establish an Apprenticeship and Training Committee (ATC) to carry out the responsibilities and duties required of a Program Sponsor as described in these Standards of Apprenticeship.  If an ATC is established by the Program Sponsor, a list of the membership and the areas of expertise they represent must be provided to the Registration Agency.  While the Office of Apprenticeship recommends that Program Sponsors utilize the services of an ATC, a Sponsor may also elect to administer the program without the services of an ATC.

Responsibilities of the Sponsor

A. Cooperate in the selection of apprentices as outlined in this program.


B. Ensure that all apprentices are under written apprenticeship agreements.


C. Review and recommend apprenticeship activities in accordance with this program.


D. Establish the minimum standards of education and experience required of apprentices.


E. Register the local apprenticeship standards with the Registration Agency.


F. Hear and resolve all complaints of violations of apprenticeship agreements.


G. Arrange evaluations of apprentices' progress in manipulative skills and technical knowledge.


H. Maintain records of all apprentices, showing their education, experience, and progress in learning the occupation.


I. Certify to the Registration Agency that apprentices have successfully completed their apprenticeship program.


J. Notify, within 45 days, the Registration Agency of all new apprentices to be registered, credit granted, suspensions for any reason, reinstatements, extensions, completions and cancellations with explanation of causes. 


K. Supervise all the provisions of the local standards and be responsible, in general, for the successful operation of the standards by performing the duties here listed.  Cooperate with public and private agencies, which can be of assistance in obtaining publicity to develop public support of apprenticeship.  Keep in contact with all parties concerned, including apprentices, employers, and journeyworkers.


L. Provide each apprentice with a copy of these standards, along with any applicable written rules and policies.  Require the apprentice to sign an acknowledgment receipt of same.  Follow this procedure whenever revisions or modifications are made to the rules and policies.


M. When notified that an apprentice’s related instruction or on-the-job progress is found to be unsatisfactory, the sponsor will determine whether the apprentice should continue in a probationary status and may require the apprentice to repeat a process or series of 

processes before advancing to the next wage classification.  Should it be found in the course of this determination that the apprentice does not have the ability or desire to continue the training to become a journeyworker, the sponsor will, after the apprentice has been given adequate assistance and opportunity for corrective action, terminate the apprenticeship agreement, as provided in 29 CFR § 29.7(h)(1)(2)(i) and (ii).

N. The sponsor will provide each registered apprentice with continuous employment sufficient to provide the opportunity for completion of his or her apprenticeship program.  If the sponsor is unable to fulfill its training and/or employment obligation in conformance with these standards, the sponsor will, per Section XXI of these standards and with the apprentice’s consent, make a good-faith effort to facilitate a transfer of the apprentice to another registered sponsor for completion of the apprenticeship. 


If conditions of business make it necessary to temporarily suspend the period of apprenticeship, apprentices suspended for this reason will be given the opportunity to resume their active apprenticeships before any additional apprentices are employed.  The suspension and reinstatement of apprentices shall be done in relation to retention of the most advanced apprentice and in accordance with the company policy for breaks in seniority.


Structure of the Apprenticeship and Training Committee (ATC) - Optional

A. Members of the ATC will be selected by the groups they represent.


B. Membership will be composed of an equal number of representatives of the employer(s) and of the employees represented but does not have a bona fide collective bargaining agent(s).


Administrative Procedures – N/A

A. The ATC will elect a chairperson and a secretary and will determine the time and place of regular meetings.  Meetings will be held as frequently as needed to effectively manage the program.  Written minutes of the meetings will be kept.


B. The chairperson and secretary will have the power to vote on all questions affecting apprenticeship.


C. The offices of chairperson and secretary will rotate among members of the ATC.


SECTION II - EQUAL OPPORTUNITY PLEDGE – 29 CFR §§ 29.5(b)(21) and 30.3(c)(1)

CMS Mechanical Services, LLC will not discriminate against apprenticeship applicants or apprentices based on race, color, religion, national origin, sex (including pregnancy and gender identity), sexual orientation, genetic information, or because they are an individual with a disability or a person 40 years old or older. CMS Mechanical Services, LLC will take affirmative action to provide equal opportunity in apprenticeship and will operate the apprenticeship program as required under Title 29 of the Code of Federal Regulations, Part 30.

SECTION III - AFFIRMATIVE ACTION PLAN AND SELECTION PROCEDURES – 29 CFR §§ 29.5(b)(21), 30.4, and 30.10

Sponsors are required to provide a written selection procedures (Appendix D), which will become part of these standards of apprenticeship and those with 5 or more registered apprentices are required to adopt an affirmative action plan (Appendix C) two years after program registration.  However, the Office of Apprenticeship encourages the development of these two plans for all programs regardless of apprentice numbers. For programs with fewer than 5 apprentices, these plans are not required, and the sponsor may continue to select apprentices in conformance with its current human resources and equal employment opportunity hiring policies.

SECTION IV - QUALIFICATIONS FOR APPRENTICESHIP – 29 CFR § 29.5(b)(10) 


Applicants will meet the following minimum qualifications.  These qualification standards, and the score required on any standard for admission to the applicant pool, must be directly related to job performance, as shown by a statistical relationship between the score required for admission to the pool and performance in the apprenticeship program: 


A. Age 


Minimum qualifications required by the sponsor for persons entering the apprenticeship program, with an eligible starting age not less than 18 years.


B. Education

A high school diploma, General Educational Development (GED) equivalency or other high school equivalency credential is required.  Applicant must provide an official transcript(s) for high school and any post-high school education.  Applicant must submit the GED certificate or other high school equivalency credential if applicable.


C. Physical 


Applicants will be physically capable of performing the essential functions of the apprenticeship program, with or without a reasonable accommodation, and without posing a direct threat to the health and safety of the individual or others.


Applicants will pass a screen for the current illegal use of drugs on acceptance into the program and prior to being employed.


SECTION V - APPRENTICESHIP AGREEMENT – 29 CFR §§ 29.3(d), 29.3(e), and 29.5(b)(11)


After an applicant for apprenticeship has been selected, but before employment as an apprentice or enrollment in related instruction, the apprentice will be covered by a written apprenticeship agreement (Appendix B) which can be submitted electronically through the Registered Apprenticeship Partners Information Data System, using the Apprentice Electronic Registration process by the sponsor and the apprentice and approved by and registered with the Registration Agency.  Such agreement will contain a statement making the terms and conditions of these standards a part of the agreement as though expressly written therein.  The sponsor shall provide a copy of the apprenticeship agreement to the apprentice, the Registration Agency, and the employer.  An additional copy will be provided to the veteran’s state approving agency for those veteran apprentices desiring access to any benefits to which they are entitled.


Prior to signing the apprenticeship agreement, each selected applicant will be given an opportunity to read and review these standards, the sponsor’s written rules and policies, and the apprenticeship agreement.

The Registration Agency will be advised within 45 days of the execution of each apprenticeship agreement and will be given all the information required for registering the apprentice.

SECTION VI – SUPERVISION OF APPRENTICES AND RATIOS – 29 CFR § 29.5(b)(14) and29 CFR § 29.5(b)(7)


No apprentice shall work without proper or adequate supervision of the journeyworker.


For the purpose of these apprenticeship standards, adequate or proper supervision of the apprentice means the apprentice is under the supervision of a fully qualified journeyworker or supervisor at all times who is responsible for making work assignments, providing OJL, and ensuring safety at the worksite.


To adequately or properly supervise an apprentice does not mean the apprentice must be within eyesight or reach of the supervisor, but that the supervisor knows what the apprentice is working on; is readily available to the apprentice; and is making sure the apprentice has the necessary instruction and guidance to perform tasks safely, correctly, and efficiently.


The sponsor shall establish a numeric ratio of apprentices to fully proficient workers (journeyworkers) consistent with proper supervision, training, safety, and continuity of employment throughout the apprenticeship.  The ratio language must be specific and clearly described as to its application to the jobsite, workforce, department, or plant.  The ratio of apprentices to fully proficient workers (journeyworkers) will be as noted in Appendix A.


SECTION VII - TERM OF APPRENTICESHIP – 29 CFR § 29.5(b)(2)

The term of the occupation will be time-based with an OJL attainment of 10,160 hours supplemented by the required hours of related instruction as stated on the Work Process Schedule and Related Instruction Outline (Appendix A).  


The sponsor may utilize a career lattice as a pathway for apprentices to move upward in the organization, which may or may not include interim credential leading to the Certificate of Completion of Apprenticeship (insert career lattice requirements, if applicable).

SECTION VIII - PROBATIONARY PERIOD – 29 CFR §§ 29.5(b)(8) and 29.5(b)(20)


Every applicant selected for apprenticeship will serve a probationary period.  The probationary period cannot exceed 25 percent of the length of the program or 1 year, whichever is shorter.  The probationary period shall be six months.


During the probationary period, either the apprentice or the sponsor may terminate the apprenticeship agreement, without stated cause, by notifying the other party in writing.  The records for each probationary apprentice will be reviewed prior to the end of the probationary period.  Records may consist of periodic reports regarding progression made in both the OJL and related instruction, and any disciplinary action taken during the probationary period.


Any probationary apprentice evaluated as satisfactory after a review of the probationary period will be given full credit for the probationary period and continue in the program.


After the probationary period, the apprenticeship agreement may be cancelled at the request of the apprentice or may be suspended or cancelled by the sponsor for reasonable cause after documented due notice to the apprentice and a reasonable opportunity for corrective action.  In such cases, the sponsor will provide written notice to the apprentice and to the Registration Agency of the final action taken.


SECTION IX - HOURS OF WORK


Apprentices will generally work the same hours as fully proficient workers (journeyworkers), except that no apprentice will be allowed to work overtime if it interferes with attendance in related instruction classes.


Apprentices who do not complete the required hours of OJL during a given segment will have the term of that segment extended until they have accrued the required number of hours of training.


SECTION X - APPRENTICE WAGE PROGRESSION – 29 CFR § 29.5(b)(5)


Apprentices will be paid a progressively increasing schedule of wages and fringe benefits during their apprenticeship based on the acquisition of increased skill and competence on the job and in related instruction.  

Before an apprentice is advanced to the next segment of training or to fully proficient or journeyworker status, the sponsor will evaluate all progress to determine whether advancement has been earned by satisfactory performance in OJL and in related instruction courses.  In determining whether satisfactory progress has been made, the sponsor will be guided by the work experience and related instruction records and reports.


The progressive wage schedule and fringe benefits will be an increasing percentage of the fully proficient or journeyworker wage rate.  The percentages that will be applied to the applicable fully proficient or journeyworker rate are shown on the attached Work Process Schedule and Related Instruction Outline (Appendix A).  In no case will the starting wages of apprentices be less than that required by any minimum wage law that may be applicable.


SECTION XI - CREDIT FOR PREVIOUS EXPERIENCE – 29 CFR §§ 29.5(b)(12) and 30.3(a)(1)

The sponsor may grant credit toward the term of apprenticeship to new apprentices.  Credit will be based on demonstration of previous skills or knowledge equivalent to those identified in these standards.


Apprentice applicants seeking credit for previous experience gained outside the supervision of the sponsor must submit the request at the time of application and furnish such records, affidavits, and other documents requested by sponsor to substantiate the claim.  An applicant who is a veteran and who wishes to receive consideration for military training and/or experience must submit a DD Form 214.  Applicants requesting credit for previous experience who are selected into the apprenticeship program will start at the beginning wage rate.  The request for credit will be evaluated and a determination made by the sponsor during the probationary period, when actual on-the-job and related instruction performance can be examined.  Prior to completion of the probationary period, the amount of credit to be awarded will be determined after review of the apprentice’s previous work and training/education record and evaluation of the apprentice’s performance and demonstrated skill and knowledge during the probationary period.


An apprentice granted credit will be advanced to the wage rate designated for the period to which such credit accrues.  The Registration Agency will be advised of any credit granted and the wage rate to which the apprentice is advanced.


The granting of advanced standing will be uniformly applied to all apprentices.


SECTION XII - WORK EXPERIENCE – 29 CFR § 29.5(b)(3) 


During the apprenticeship, the apprentice will receive OJL and related instruction in all phases of the occupation necessary to develop the skill and proficiency of a skilled journeyworker.  The OJL will be under the direction and guidance of the apprentice’s supervisor.

SECTION XIII - RELATED INSTRUCTION – 29 CFR § 29.5(b)(4)


Every apprentice is required to participate in coursework related to the job as outlined in Appendix A.  A minimum of 144 hours of related instruction is recommended for each year of the apprenticeship.  Apprentices agree to take such courses as the sponsor deems advisable.  The sponsor will secure the instructional aids and equipment it deems necessary to provide quality instruction.  In cities, towns, or areas having no vocational schools or other schools that can furnish 


related instruction, the sponsor may require apprentices to complete the related instruction requirement through electronic media or other instruction approved by the Registration Agency.

Apprentices will be paid for hours spent attending related instruction classes.


The sponsor will inform each apprentice of the availability of college credit (if applicable).  

Any apprentice who is absent from related instruction will satisfactorily complete all coursework missed before being advanced to the next period of training.  In cases of failure of an apprentice to fulfill the obligations regarding related instruction without due cause, the sponsor will take appropriate disciplinary action and may terminate the apprenticeship agreement after due notice to the apprentice and opportunity for corrective action.


To the extent possible, related instruction will be closely correlated with the practical experience and training received on the job.  The sponsor will monitor and document the apprentice’s progress in related instruction classes.


The sponsor will secure competent instructors whose knowledge, experience, and ability to teach will be carefully examined and monitored.  The sponsor may require the instructors to attend instructor training to meet the requirements of 29 CFR § 29.5(b)(4)(i)(ii) or state regulations.

SECTION XIV - SAFETY AND HEALTH TRAINING – 29 CFR § 29.5(b)(9)


All apprentices will receive instruction in safe and healthful work practices both on the job and in related instruction that are in compliance with the Occupational Safety and Health Administration standards promulgated by the Secretary of Labor under 29 U.S.C. 651 et seq., as amended, or state standards that have been found to be at least as effective as the federal standards.


SECTION XV - MAINTENANCE OF RECORDS – 29 CFR §§ 29.5(b)(6), 29.5(b)(23), 30.12(a)-(d)

Program sponsors are responsible for maintaining, at a minimum, the following records:


· summary of the qualifications of each applicant;


· basis for evaluation and for selection or rejection of each applicant;


· records pertaining to interview;

· the original application;

· records of each apprentice’s OJL;


· related instruction reviews and evaluations;


· progress evaluations; 


· record of job assignments, promotions, demotions,



layoffs, or terminations, rates of pay; and


· any other actions pertaining to the apprenticeship


Program sponsors will also maintain all records relating to apprenticeship applications (whether selected or not), including, but not limited to, the sponsor’s outreach, recruitment, interview, and selection process.  Such records will clearly identify minority and female (minority and nonminority) applicants and must include, among other things, the basis for evaluation and for selection or rejection of each applicant.  For a complete list of records that each sponsor is required to maintain under 29 CFR § 30, please refer to 29 CFR § 30.12.


All such records are the property of the sponsor and will be maintained for a period of 5 years from the date of last action.  They will be made available to the Registration Agency upon request.


SECTION XVI - CERTIFICATE OF COMPLETION OF APPRENTICESHIP – 29 CFR § 29.5(b)(15), and Circular 2015-02

Upon satisfactory completion of the requirements of the apprenticeship program as established in these Standards, the Sponsor will so certify to the Registration Agency and request the awarding of a Certificate of Completion of Apprenticeship to the completing apprentice(s).  Such requests may be completed electronically using the Registered Apprenticeship Partners Information Data System (RAPIDS) or in writing using the supplied U. S. Department of Labor, ETA, Office of Apprenticeship, Application for Certification of Completion of Apprenticeship Form in (Appendix B), accompanied by the appropriate documentation for both on-the-job learning and the related instruction as may be required by the Registration Agency.

Certificate of Training

A Certificate of Training may be requested from and issued by the U.S. Department of Labor’s Office of Apprenticeship, Office of the Administrator (the Registration Agency), only for a registered apprentice who has been certified by the sponsor as having successfully met the requirements to receive an interim credential as identified in these standards.  The Registration Agency may require that a record of completed OJL and related instruction for the apprentice accompany such requests.

SECTION XVII - NOTICE TO REGISTRATION AGENCY – 29 CFR §§ 29.3(d), 29.3(e), and 29.5(b)(19)


The Registration Agency must be notified within 45 days of any apprentice action - e.g., registered, reinstated, extended, modified, granted credit, completed, transferred, suspended, canceled - and a statement of the reasons therefor.


SECTION XVIII - REGISTRATION, CANCELLATION, AND DEREGISTRATION – 29 CFR §§ 29.5(b)(18), 29.8(a)(2), and 29.8(b)(8)

These standards will, upon adoption by the sponsor, be submitted to the Registration Agency for approval.  Such approval will be acquired before implementation of the program.


The sponsor reserves the right to discontinue at any time the apprenticeship program set forth herein.  The sponsor will notify the Registration Agency within 45 days in writing of any decision to cancel the program.


The Registration Agency may initiate deregistration of these standards for failure of the sponsor to abide by the provisions herein.  Such deregistration will be in accordance with the Registration Agency’s regulations and procedures.


The sponsor will notify each apprentice of the cancellation of the program and the effect of same.  If the apprenticeship program is cancelled at the sponsor’s request, the sponsor will notify the apprentice(s) within 15 days of the date of the Registration Agency’s acknowledgment of the sponsor’s request.  If the Registration Agency orders the deregistration of the apprenticeship program, the sponsor will notify the apprentice(s) within 15 days of the effective date of the order.  This notification will conform to the requirements of 29 CFR § 29.8.


SECTION XIX - AMENDMENTS AND MODIFICATIONS – 29 CFR § 29.5(b)(18)


These standards may be amended or modified at any time by the sponsor provided that no amendment or modification adopted will alter any apprenticeship agreement in force at the time without the consent of all parties.  Such amendment or modification will be submitted to the Registration Agency for approval and registration prior to being placed in effect.  A copy of each amendment or modification adopted will be furnished to each apprentice to whom the amendment or modification applies.

SECTION XX - ADJUSTING DIFFERENCES; COMPLAINT PROCEDURE – 29 CFR §§ 29.5(b)(22), 29.7(k), and 30.14

The sponsor will have full authority to enforce these standards.  Its decision will be final and binding on the employer, the sponsor, and the apprentice, unless otherwise noted below.


If an applicant or an apprentice believes an issue exists that adversely affects his/her participation in the apprenticeship program or violates the provisions of the apprenticeship agreement or standards, the applicant or apprentice may seek relief through one or more of the following avenues, based on the nature of the issue:


29 CFR § 29.7(k) 

The sponsor will hear and resolve all complaints of violations concerning the apprenticeship agreement and the registered apprenticeship standards for which written notification is received within 15 days of the alleged violations.  The sponsor will make such rulings as it deems necessary in each individual case within 30 days of receiving the written notification.  Either party to the apprenticeship agreement may consult with the Registration Agency for an interpretation of any provision of these standards over which differences occur.  The name and address of the appropriate authority to receive, process, and dispose of complaints is Bob Bull, bobbull@cmsmechanical.com. 

29 CFR § 30.14

Any apprentice or applicant for apprenticeship who believes that he/she has been discriminated against on the basis of race, color, religion, national origin, or sex with regard to apprenticeship or that the equal opportunity standards with respect to his/her selection have not been followed in the operation of an apprenticeship program may, personally or through an authorized representative, file a complaint with the Registration Agency or, at the apprentice or applicant’s election, with the private review body established by the program sponsor (if applicable).  


The complaint shall be in writing and shall be signed by the complainant.  It must include the name, address, and telephone number of the person allegedly discriminated against, the program sponsor involved, and a brief description of the circumstances of the failure to apply the equal opportunity standards provided in 29 CFR § 30.


The complaint must be filed not later than 300 days from the date of the alleged discrimination or specified failure to follow the equal opportunity standards. However, for good cause shown, the Registration Agency may extend the filing time.

Complaints of discrimination and failure to follow equal opportunity standards in the apprenticeship program may be filed and processed under 29 CFR § 30 and the procedures set forth above.


The sponsor shall provide written notice of its complaint procedure to all applicants for apprenticeship and all apprentices.

SECTION XXI - TRANSFER OF AN APPRENTICE AND TRAINING OBLIGATION – 29 CFR § 29.5(b)(13) 


The transfer of an apprentice between apprenticeship programs and within an apprenticeship program must be based on agreement between the apprentice and the affected apprenticeship committees or program sponsors and must comply with the following requirements:


i. The transferring apprentice must be provided a transcript of related instruction and OJL by the committee or program sponsor;


ii. Transfer must be to the same occupation; and

iii. A new apprenticeship agreement must be executed when the transfer occurs between the program sponsors.


The apprentice must receive credit from the new sponsor for the training already satisfactorily completed.


SECTION XXII - RESPONSIBILITIES OF THE APPRENTICE 

Apprentices, having read these standards formulated by the sponsor, agree to all the terms and conditions contained herein and agree to abide by the sponsor’s rules and policies, including any amendments, and to serve such time, perform such manual training, and study such subjects as the sponsor may deem necessary to become a skilled journeyworker. 

In signing the apprenticeship agreement, apprentices assume the following responsibilities and obligations under the apprenticeship program:


A. Maintain and make available such records of work experience and training received on the job and in related instruction as may be required by the sponsor.


B. Develop and practice safe working habits and work in such a manner as to assure his/her personal safety and that of fellow workers.


C. Work for the employer to whom the apprentice is assigned for the duration of the apprenticeship, unless the apprentice is reassigned to another employer or the apprenticeship agreement is terminated by the sponsor.


SECTION XXIII - TECHNICAL ASSISTANCE


Technical assistance, such as that from the U.S. Department of Labor’s Office of Apprenticeship, recognized state apprenticeship agencies, and vocational schools, may be requested to advise the sponsor.


The sponsor is encouraged to invite representatives from industry, education, business, private organizations, and public agencies to provide consultation and advice for the successful operation of its training program.


SECTION XXIV - CONFORMANCE WITH FEDERAL LAWS AND REGULATIONS

No Section of these Standards of Apprenticeship shall be construed as permitting violation of any Federal or State Law or Regulation.


SECTION XXV - DEFINITIONS


APPRENTICE:  Any individual employed by the employer meeting the qualifications described in the standards of apprenticeship who has signed an apprenticeship agreement with the local sponsor providing for training and related instruction under these standards and who registers with the Registration Agency.


APPRENTICE ELECTRONIC REGISTRATION (AER):  An electronic tool that allows for instantaneous transmission of apprentice data for more efficient registration of apprentices and provides program sponsors with a faster turnaround on their submissions and access to their apprenticeship program data.


APPRENTICESHIP AGREEMENT:  The written agreement between the apprentice and the sponsor setting forth the responsibilities and obligations of all parties to the apprenticeship agreement with respect to the apprentice’s employment and training under these standards.  Each apprenticeship agreement must be registered with the Registration Agency.


APPRENTICESHIP COMMITTEE (COMMITTEE):  Those persons designated by the sponsor to act as agents for the sponsor in the administration of the program.  A non-joint committee, which may also be known as a unilateral committee or (if it includes workers’ representatives) a group non-joint committee, has employer representatives but does not have a bona fide collective bargaining agent as a participant. 


CAREER LATTICE:  Career lattice apprenticeship programs include occupational pathways that move an apprentice laterally or upward within an industry.  These programs may or may not include an interim credential leading to the Certificate of Completion of Apprenticeship credential.


CERTIFICATE OF COMPLETION OF APPRENTICESHIP:  The credential issued by the Registration Agency to those registered apprentices certified and documented as having successfully completed the apprentice training requirements outlined in these standards of apprenticeship.


CERTIFICATE OF TRAINING:  A credential that may be issued by the U.S. Department of Labor’s Office of Apprenticeship administrator to those registered apprentices whom the sponsor has certified in writing to the Registration Agency as having successfully met the requirements to receive an interim credential.

ELECTRONIC MEDIA:  Media that utilize electronics or electromechanical energy for the end user (audience) to access the content.  Includes, but is not limited to, electronic storage media, transmission media, the Internet, extranets, lease lines, dial-up lines, private networks, and the physical movement of removable/transportable electronic media and/or interactive distance learning.  


EMPLOYER:  Any person or organization employing an apprentice, whether or not such person or organization is a party to an apprenticeship agreement with the apprentice.  A person, business, or company signatory to this sponsor’s standards that is responsible for providing hours of work, supervision, wages, and/or benefits to apprentices in its employ as registered under these standards.


INTERIM CREDENTIAL:  A credential issued by the Registration Agency, upon request of the appropriate sponsor, as certification of competency attainment by an apprentice.


JOB CORPS CENTER:  Any of the federally funded Job Corps centers throughout the U.S. and Puerto Rico.  Job Corps serves youths and young adults 16-24 years of age.  Sponsors that wish to hire Job Corps graduates who are trained in any occupation covered under these standards and who meet the minimum qualifications for apprenticeship may do so via the direct entry provision described in Appendix D:  Qualifications and Selection Procedures.

JOURNEYWORKER:  A worker who has attained a level of skills, abilities, and competencies recognized within an industry as mastery of the skills and competencies required for the occupation.  The term may also refer to a mentor, technician, specialist, or other skilled worker who has documented sufficient skills and knowledge of an occupation, either through formal apprenticeship or through practical on-the-job experience and formal training.

O*NET-SOC CODE:  The Occupational Information Network (O*NET) codes and titles are based on the new Standard Occupational Classification (SOC) system mandated by the federal Office of Management and Budget for use in collecting statistical information on occupations.  The O*NET classification uses an 8-digit O*NET-SOC code.  Use of the SOC classification as a basis for the O*NET codes ensures that O*NET information can be readily linked to labor market information such as occupational employment and wage data at the national, state, and local levels.


ON-THE-JOB LEARNING (OJL):  Tasks learned on-the-job in which the apprentice must become proficient before a completion certificate is awarded.  The learning must be through structured, supervised work experience. 


PROVISIONAL REGISTRATION:  The 1-year initial provisional approval of newly registered programs that meet the required standards for program registration, after which program approval may be made permanent, continued as provisional, or rescinded following a review by the Registration Agency, as provided for in 29 CFR §§ 29.3(g) and (h).

REGISTERED APPRENTICESHIP PARTNERS INFORMATION DATA SYSTEM (RAPIDS):  A federal system that provides for the automated collection, retention, updating, retrieval, and summarization of information related to apprentices and apprenticeship programs.


REGISTRATION AGENCY and FIELD REPRESENTATIVE:  The U.S. Department of Labor’s Office of Apprenticeship or a recognized State Apprenticeship Agency that has responsibility for registering apprenticeship programs and apprentices, providing technical assistance, conducting reviews for compliance with 29 CFR §§ 29 and 30, and conducting quality assurance assessments. .  The field representative shall mean the person designated by Office of Apprenticeship to service this program.


The Registration Agency and field representative identified are the U.S. Department of Labor, Office of Apprenticeship, (Insert Region #, Name of Apprenticeship & Training Representative, Mailing Address; E-mail; and telephone number).

RELATED INSTRUCTION:  An organized and systematic form of instruction designed to provide the apprentice with knowledge of the theoretical and technical subjects related to the apprentice’s occupation.  Such instruction may be given in a classroom, through occupational or industrial courses, or by correspondence courses of equivalent value, electronic media, or other forms of self-study approved by the Registration Agency.

SPONSOR:  Any person, association, committee, or organization that operates an apprenticeship program and in whose name the program is registered.  That assumes the full responsibility for administration and operation of the apprenticeship program.

STANDARDS OF APPRENTICESHIP:  This entire document, including all appendices and attachments hereto, and any future modifications and additions approved by the Registration Agency.


SUPERVISOR OF APPRENTICE(S):  An individual designated by the program sponsor to supervise or have charge and direction of an apprentice.

Time-Based OCCUPATION:  An occupation using an apprenticeship approach that measures skill acquisition through the individual apprentice’s completion of at least 2,000 hours of on-the-job learning as described in a work process schedule.

TRANSFER:  A shift of apprenticeship registration from one program to another or from one employer within a program to another employer within that same program, where there is agreement between the apprentice and the affected apprenticeship committees or program sponsors.


YOUTHBUILD:  A youth and community development program that addresses core issues facing low-income communities: housing, education, employment, crime prevention, and leadership development.  In YouthBuild programs, low-income young people ages 16-24 work toward their high school diploma or General Educational Development (GED) equivalency, learn job skills and serve their communities by building affordable housing, and transform their own lives and roles in society.  Sponsors that wish to hire YouthBuild students who are trained in any occupation covered under these standards and who meet the minimum qualifications for apprenticeship may do so via the direct entry provision described in Appendix D:  Selection Procedures.

SECTION XXVI - OFFICIAL ADOPTION OF APPRENTICESHIP STANDARDS


CMS Mechanical Services, LLC hereby adopts these standards of apprenticeship on this _____ day of Insert Month and Year. 

Signature of Sponsor 
Signature of Sponsor 


Printed Name
Printed Name
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Appendix D

QUALIFICATIONS AND SELECTION


PROCEDURES


ADOPTED BY


CMS MECHANICAL SERVICES, LLC


DEVELOPED IN COOPERATION WITH THE


U.S. DEPARTMENT OF LABOR


OFFICE OF APPRENTICESHIP


APPROVED BY:  _______________________________________


REGISTRATION AGENCY


DATE APPROVED:  ____________________________________

This Page Intentionally Left Blank

SECTION I - MINIMUM QUALIFICATIONS 


Applicants will meet the following minimum qualifications.  These qualification standards, and the score required on any standard for admission to the applicant pool, must be directly related to job performance, as shown by a statistical relationship between the score required for admission to the pool and performance in the apprenticeship program: 


A.
Age 


Minimum age qualification required by the sponsor for persons entering the apprenticeship program, with an eligible starting age not less than 16 years.


B.
Education

A high school diploma, General Educational Development (GED) equivalency or other high school equivalency credential is required.  Applicant must provide an official transcript(s) for high school and any post–high school education.  Applicant must submit the GED certificate or other high school equivalency credential if applicable. 


C.
Physical

Applicants will be physically capable of performing the essential functions of the apprenticeship program, with or without a reasonable accommodation, and without posing a direct threat to the health and safety of the individual or others. 


Applicants will pass a screen for the current illegal use of drugs on acceptance into the program and prior to being employed.


SECTION II - APPLICATION PROCEDURES 


A.
Applicants will be accepted throughout the year, or as specified by sponsor from time to time.  Every person requesting an application will have one made available upon signing the applicant log.


B.
All applications will be identical in form and requirements.  The application form will be numbered in sequence corresponding with the number appearing on the applicant log so that all applications can be accounted for.  

Columns will be provided on the applicant log to show race, ethnicity, and sex and the progress by dates and final disposition of each application.


C.
Before completing the application, each applicant will be required to review the Apprenticeship Standards and will be provided information about the program.  If the applicant has any additional questions on the qualifications or needs additional information to complete the application, it will be provided by the sponsor.

D.
Receipt of the properly completed application form along with required supporting documents (driver’s license, birth certificate, or other acceptable proof of age; copy of high school diploma, GED certificate, or other acceptable documentation of education) will constitute receipt of a completed application.


E.
Completed applications will be checked for minimum qualifications.  Applicants deficient in one or more qualifications or requirements or making false statements on their applications will be notified in writing of their disqualification and of the appeal rights available to them.  No further processing of such applications will be taken.


F.
Applicants meeting the minimum qualifications and submitting the required documents will be notified where and when to appear for an interview (if applicable).


SECTION III - SELECTION PROCEDURES 


The sponsor has adopted the following selection procedures, consistent with the requirements set forth in 29 CFR § 30.10(b):  


APPLICATION & SELECTION PROCEDURES


Apprentices shall be selected on the basis of objective and specific qualification standards. The Sponsor will screen and select apprentices in accordance with its Affirmative Action Plan and this procedure. 


AVAILABILITY OF APPLICATIONS


1. Applications will be available to anyone who is interested, regardless of any other considerations.


2. Notice of availability of applications will be distributed at least 30 days prior to accepting applications, in accordance with the Sponsor’s Affirmative Action Plan.


3. Applicants will be informed of the basic qualifications, the application procedure, the availability or lack of apprenticeship openings, and the selection procedure when an opening does occur. 


4. All application blanks will be serially numbered so that they can be accounted for.


5. Applications will be available at one central point.


6. There will be a book set up in which each line carries a number corresponding to the serial number of an application. Columns will be provided to show the progress, by dates, and final disposition of each application. 


7. Each applicant shall be given a copy of the standards to read as well as the complaint procedure. 


8. There will be a book set up in which each line carries a number corresponding to the serial number of an application. Columns will be provided to show the progress, by dates, and final disposition of each application. 


9. Each applicant shall be given a copy of the standards to read as well as the complaint procedure. 


POOL OF QUALIFIED APPLICANTS


1. The Sponsor will develop a pool of qualified applicants to fill apprenticeship openings that have or will become available. 


2. The pool of qualified applicants shall be comprised of all applicants who have applied since the last series of interviews and who meet all the following basic qualifications:


· Age – 18 years of age.


· Education – High School / GED


· Physically Fit – Applicants must be physically capable of performing the work of the trade.


· Transportation – Applicants must have some mode of transportation to the Sponsor’s place of business and / or office.


3. Only those individuals in the pool of qualified applicants will be considered for apprenticeship openings.


4. All applicants who do not meet the basic qualifications for entrance into the pool of qualified applicants shall be notified, in writing, as to the reasons for non-acceptance and will not be reconsidered until they correct any deficiencies and reapply.


INTERVIEWS


1. When apprenticeship openings become available, all individuals in the pool of qualified applicants shall be notified and given the opportunity to interview. Such notification shall be in writing and will include the date, time and location of the interview.


2. All interviews will be conducted before any individual is selected for the apprenticeship program.


3. Interviews shall be limited to objective questions required to determine the fitness of the applicant to enter the apprenticeship program.


4. A brief summary of each interview shall be kept, including the conclusions on each of the specific factors that are part of the total judgment. The date of the interview and the interviewer shall also be recorded. 


SELECTION PROCEDURE


1. Selections will be based on the comparative qualifications of all interviewed applicants and in such a manner as to fulfill the Sponsor’s Affirmative Action Plan obligation.


2. When it appears that the affirmative action goals will not be met, the Sponsor will review each factor considered in the selection process, particularly those factors that appear to screen out minorities and women, for actual direct relationship to job performance and make adjustments as the review indicates. 


3. For each applicant reviewed, the final action (selection or non-selection) and the reasons for same shall be recorded in the Interview Sheet. 


4. Interviewed applicants not selected for the Apprenticeship Program shall be notified, in writing, of their non-selection, including the reasons for non-selection. 


RECORDS


1. The sponsor shall keep adequate records, including:


2. The original application of all applicants, and all correspondence, notifications, etc. required under this selection procedure;


3. a summary of the qualifications of each applicant;


4. the basis for evaluation and for selection or rejection of each applicant


5. the records pertaining to interviews of applicants;


6. information relevant to the operations of the Apprenticeship Program including but not limited to job assignments, promotion, demotion, lay-off or termination, rates of pay or other forms of compensation or conditions of work, and hours including hours of work and separately hours of training provided;


7. any other records pertinent to a determination of compliance with these regulations.


8. The records pertaining to individual applicants, selected or rejected, shall be retained in such a manner as to permit identification of minority and female (minority and non-minority) applicants.


9. All such records shall be maintained for a period of five (5) years and be made available, upon request, to the registration agency, or other authorized representatives.


STEP-BY-STEP-PROCEDURE


1. Candidate/s may apply in person for an application daily, between the hours of 9:00 AM and 4:30PM, and they may be given an interview at this time. 


2. Candidate’s name will be entered into a logbook and be assigned an apprenticeship number.


3. Interviews will be set up as needed. 


4. Drug testing may be necessary before hiring. 


5. Candidates are to be notified of their results. 


6. A list of applicants showing how many candidates applied during the calendar year covered and how many were women / minority. Tracking new pools as they are created is extremely important; in order to assure that these protected groups are not adversely affected. All paper work must be kept for five (5) years. 


SECTION IV - OFFICIAL ADOPTION OF SELECTION PROCEDURES


CMS Mechanical Services, LLC hereby officially adopts these selection procedures on this ___________ day of March 2018.


_____________________________________________


Signature of Sponsor


___________________________________________


Printed Name
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DEVELOPED BY
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FOR THE OCCUPATION OF
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CERTIFICATION DATE:  ______March 23, 2018___________


CERTIFICATION NUMBER:  _____C-2018-04______________


This Page Intentionally Left Blank


FOREWORD

CMS Mechanical Services, LLC recognizes the need for structured training programs to maintain the high level of skill and competence demanded in the HVAC-R industry.  Registered apprenticeship is the most practical and sound training system available to meet that need, to develop individuals into skilled journeyworkers, and to ensure industry an adequate supply of skilled workers.


Title 29, Code of Federal Regulations (CFR), § 29, outlines the requirements for registration of acceptable apprenticeship programs for Federal purposes, and sets forth labor standards that safeguard the welfare of apprentices.  Such registration may be by the U. S. Department of Labor, Office of Apprenticeship, or by a State Apprenticeship Agency recognized by the Office of Apprenticeship as the appropriate body in that State for approval of local apprenticeship programs for Federal purposes.  29, CFR § 30 sets forth the requirements for equal employment opportunity in apprenticeship to which all registered apprenticeship programs must adhere.


The purpose of these National Guidelines for Apprenticeship Standards (National Guideline Standards) is to provide policy and guidance to local sponsors in developing these Standards for Apprenticeship for local approval and registration.  These National Guideline Standards developed by the sponsor are certified by the U. S. Department of Labor, Office of Apprenticeship as substantially conforming to the requirements of 29, CFR §§ 29 and 30.  State Apprenticeship Agencies recognized by the Office of Apprenticeship to register local programs, and/or local laws and regulations, may impose additional requirements that must be addressed in the local apprenticeship standards.


Local Standards of Apprenticeship must be developed and registered by each sponsor that undertakes to carry out an apprenticeship-training program.  The local Standards of Apprenticeship will be the sponsor’s written plan outlining all terms and conditions for the recruitment, selection, employment, training, and supervision of apprentices as subscribed by the sponsor, and must meet all the requirements of the Registration Agency.


The establishment of local apprenticeship programs under these National Guideline Standards will provide the sponsor with a skilled and versatile work force at each of its locations by providing apprentices the opportunity to become journeyworkers through an organized and properly supervised program of training, practical experience and related instruction.


DEVELOPMENT OF AFFIRMATIVE ACTION PLAN AND SELECTION PROCEDURES 

Equal employment opportunity is required of every registered apprenticeship program.  Such requirements apply to the recruitment, selection, employment, and training of apprentices throughout their apprenticeship.


Sponsors are required to provide a written selection procedures (Appendix D), which will become part of these standards of apprenticeship and those with 5 or more registered apprentices are required to adopt an affirmative action plan (Appendix C) two years after program registration.  However, the Office of Apprenticeship encourages the development of these two plans for all programs regardless of apprentice numbers. For programs with fewer than 5 apprentices, these plans are not required, and the sponsor may continue to select apprentices in conformance with its current human resources and equal employment opportunity hiring policies.

A sample Selection Procedures are attached.


Representatives of the Registration Agency are available to assist the local sponsor in developing its Standards of Apprenticeship, Affirmative Action Plan and Selection Procedures using the sample provided.  Once developed, the Standards of Apprenticeship, as well as the Affirmative Action Plan and Selection Procedures must be submitted to the Registration Agency for approval and registration.  Company Affirmative Action Plan’s and Selection Procedures (hiring process) may be considered in lieu of utilizing the samples provided if they meet all of the requirements of 29, CFR § 30.


OFFICIAL ADOPTION OF NATIONAL GUIDELINES FOR APPRENTICESHIP STANDARDS

CMS Mechanical Services, LLC hereby adopts these standards of apprenticeship on this _22nd____ day of March 2018. 



/s/











Signature of Sponsor (designee)
Signature of Sponsor (designee)


Michael Allweiss









Printed Name
Printed Name
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Appendix B

ETA-671 APPRENTICESHIP AGREEMENT 

AND

U.S. DEPARTMENT OF LABOR, OFFICE OF APPRENTICESHIP

APPLICATION FOR CERTIFICATION OF COMPLETION OF APPRENTICESHIP

This Page Intentionally Left Blank


		Program Registration and


Apprenticeship Agreement



Office of Apprenticeship

		U.S. Department of Labor  

[image: image2.png]



Employment and Training Administration



		                                                                                        APPRENTICE REGISTRATION – SECTION II                  OMB No. 1205-0223  Expires:  01/31/2020



		Warning:  This agreement does not constitute a certification under Title 29, CFR, Part 5 for the employment of the apprentice on Federally financed or assisted construction projects.  Current certifications must be obtained from the Office of Apprenticeship (OA) or the recognized State Apprenticeship Agency shown below.  (Item 24)

		The program sponsor and apprentice agree to the terms of the Apprenticeship Standards incorporated as part of this Agreement.  The sponsor will not discriminate in the selection and training of the apprentice in accordance with the Equal Opportunity Standards in Title 29 CFR Part 30, and Executive Order 11246.  This agreement may be terminated by either of the parties, citing cause(s), with notification to the registration agency, in compliance with Title 29, CFR, Part 29



		PART A: TO BE COMPLETED BY APPRENTICE.  NOTE TO SPONSOR: PART A SHOULD ONLY BE FILLED OUT BY APPRENTICE.



		1. Name (Last, First, Middle) and Address  
*Social Security Number


                                                                                -  -     

(No., Street, City, State, Zip Code, Telephone Number)


     

		Answer Both A and B (Voluntary)


(Definitions on reverse)


4.
 a.  Ethnic Group (Mark one)


 Hispanic or Latino


 Not Hispanic or Latino



 b.  Race (Mark one or more)


 American Indian or Alaska native


 Asian


 Black or African American


 Native Hawaiian or other



 Pacific Islander


 White

		5. Veteran Status (Mark one)


 Non-Veteran


 Veteran



		

		

		6.  Education Level (Mark one)


 8th grade or less


 9th to 12th grade

 GED


 High School Graduate or


     Greater


 Post Secondary or Technical



Training



		2. Date of Birth (Mo., Day, Yr.)


     

		3. Sex (Mark one)


 Female Male            

		

		



		7a. Employment Status (Mark one)                               Existing Employee
 New Employee             

7b. Career Connection (Mark one) (Instructions on reverse)   Pre-Apprenticeship    None     Technical Training School     Military Veterans         


       Job Corps        YouthBuild        Career Center Referral          HUD/STEP-UP         School-to-Registered Apprenticeship                                                  



		8. Signature of Apprentice
Date


     
     

		9. Signature of Parent/Guardian (if minor)
Date


     
     



		PART B: SPONSOR:  EXCEPT FOR ITEMS 6, 7, 8, 10a. - 10c, REMAINDER OF ITEMS REPOPULATED FROM PROGRAM REGISTRATION. 



		1. Sponsor Program No.

     

Sponsor Name and Address (No. Street, City, County, State, Zip Code)


       CMS Mechanical Services, LLC


445 West Drive


Melbourne, FL 32904


Office Phone: 321-382-3150


Office Fax: N/A


Firm Web Page: www.CMSMechanical.com



		2a Occupation (The work processes listed in the standards are part of this agreement).


Heating, Air Conditioning, & Refrigeration Installer/Servicer



		2b Occupation Code:     

2b.1. Interim Credentials


Only applicable to Part B, 3.b. and 3.c. (Mark one)


        Yes      No



		

		3. Occupation Training


Approach (Mark one)

3a.  FORMCHECKBOX 
 Time-Based


3b.  Competency-Based


3c.  FORMCHECKBOX 
 Hybrid 

		4. Term


(Hrs., Mos., Yrs.)


     

 FORMDROPDOWN 


		5. Probationary Period


(Hrs., Mos., Yrs.)

     

 FORMDROPDOWN 




		

		6. Credit for Previous


Experience (Hrs., Mos., Yrs.)


     

 FORMDROPDOWN 


		7. Term Remaining


(Hrs., Mos., Yrs.)

     

 FORMDROPDOWN 


		8. Date Apprenticeship Begins


     



		9a. Related Instruction


(Number of Hours Per Year)


144 minimum 

		9b. Apprentice Wages for Related Instruction


 FORMCHECKBOX 
 Will Be Paid   Will Not Be Paid

		9c. Related Training Instruction Source


SPONSOR PROVIDED



		10. Wages: (Instructions on reverse)



		10a. Pre-Apprenticeship Hourly Wage $      
10b. Apprentice’s Entry Hourly Wage $     
10c. Journeyworker’s Hourly Wage $     



		Check Box

		Period 1

		2

		3

		4

		5

		6

		7

		8

		9

		10



		10d. Term 

 FORMCHECKBOX 
 Hrs.,  Mos., or Yrs.

		1000

		1000

		1000

		1000

		1000

		1000

		1000

		1000

		1000

		1000



		10e. Wage Rate


(Mark one) %  or $  FORMCHECKBOX 


		$12.00/HR

		$16.00/HR

		$18.00/HR

		$20.00/HR

		$22.00/HR

		$23.00/HR

		$24.00/HR

		$25.00/HR

		$25.63/HR

		$26.25/HR



		11. Signature of Sponsor’s Representative(s)
Date Signed


     
     

		13.
Name and Address of Sponsor Designee to Receive Complaints



(If applicable) 

N/A



		12. Signature of Sponsor’s Representative(s)
Date Signed


     
     

		



		PART C: TO BE COMPLETED BY REGISTRATION AGENCY



		1. Registration Agency and Address


     

		2. Signature (Registration Agency)


     

		3. Date Registered


     



		4. Apprentice Identification Number (Definition on reverse):
     





Program Definitions and/or Instructions:


Part A


Item 4.a. Definition - Ethnic Group:


Hispanic or Latino.  A person of Cuban, Mexican, Puerto Rican, South or Central American, or other Spanish culture or origin, regardless of race.  The



term, “Spanish origin,” can be used in addition to “Hispanic or Latino.”


Item 4.b. Definitions - Race:

American Indian or Alaska Native.  A person having origins in any of the original peoples of North and South America (including Central America), and who maintains tribal affiliation or community attachment.


Asian.  A person having origins in any of the original peoples of the Far East, Southeast Asia, or the Indian subcontinent including, for example, Cambodia, China, India, Japan, Korea, Malaysia, Pakistan, the Philippine Islands, Thailand, and Vietnam.


Black or African American.  A person having origins in any of the black racial groups of Africa.  Terms such as “Haitian” or “Negro” can be used in addition to “Black or African American.”


Native Hawaiian or Other Pacific Islander.  A person having origins in any of the original peoples of Hawaii, Guam, Samoa, or other Pacific Islands.


White.  A person having origins in any of the original peoples of Europe, the Middle East, or North Africa.


Item 7b. Instructions:


Indicate any career connection (definitions follow).  Enter “None” if no career connection applies.


Pre-Apprenticeship.  A program or set of strategies designed to prepare individuals to enter and succeed in a Registered 


Apprenticeship program which has or have a documented partnership(s) with a Registered Apprenticeship program(s).

Technical Training School.  Graduates trained in an occupation from a technical training school related to an occupation 


registered by the program sponsor and who meet the minimum qualifications for Registered Apprenticeship.

Military Veterans.  Veterans that completed a military technical training school and/or elect to participate in the Building and 


Construction Trades Helmets to Hardhats Program or trained in an occupation while in the military related to an occupation


registered by the program sponsor and who meet the minimum qualifications for Registered Apprenticeship.


Job Corps.  Graduates trained in an occupation from a federally funded Job Corps center related to an occupation registered 


by the program sponsor and who meet the minimum qualifications for Registered Apprenticeship.


YouthBuild.  Graduates trained in an occupation from a federally funded YouthBuild program related to an occupation registered

by the sponsor and who meet the minimum qualifications for Registered Apprenticeship.


HUD/STEP-UP.  Applicants who successfully participated in the U.S. Department of Housing and Urban Development Step-Up 


program and received an apprenticeship experience which meets the minimum qualifications for Registered Apprenticeship.


Career Center Referral.  Includes career center participants referred to the Registered Apprenticeship Program and/or apprentice(s)


that receive workforce system funded services that support their participation in a Registered Apprenticeship program. This may


Include the use of individual training accounts and/or on-the-job training reimbursements.


School-to-Registered Apprenticeship.  Program designed to allow high school youth ages 16 - 17 to enter a Registered Apprenticeship


program and continue after graduation with full credit given for the high school portion.

Part B

Item 2.b.1.  Interim Credentials.  Based on program standards that utilize the competency-based or hybrid training approach, and, upon request of the program sponsor, the credentials are issued as certificates by the Registration Agency.  Interim credentials provide certification of competency attainment by an apprentice.


Item 3. 

Occupation Training Approach.  The program sponsor decides which of the three training methods to use in the program as follows:


3.a.
Time-Based Training Approach - apprentice required to complete a specific number of hours of on-the-job learning (OJL) and related training instruction (RTI).


3.b.
Competency-Based Training Approach - apprentice required to demonstrate competency in defined subject areas and does not require any specific hours of OJL or RTI; or


3.c.
Hybrid-Training Approach - apprentice required to complete a minimum number of OJL and RTI hours and demonstrate competency in the defined subject areas.

Item 4. 
Term (Hrs., Mos., Yrs.).  Based on the program sponsor’s training approach.  See Part B, Item 4.  Available in the terms of the Apprenticeship Standards.


Item 5. 
Probationary Period (Hrs. Mos., Yrs.)  Probation period cannot exceed 25 percent of the length of the program or one year, whichever is shorter.

Item 7. 
Term Remaining (Hrs., Mos., Yrs.).  Under Part B, Item 6., Credit for Previous Experience (Hrs., Mos., Yrs.) is determined by the program sponsor.  The Term Remaining (Hrs., Mos., Yrs.) in Part B, Item 7., for the apprentice to complete the apprenticeship is based on the training approach indicated in Part B, Item 3.  The term remaining is available in the terms of the Apprenticeship Standards.

Item 10. 
Wage Instructions:


10a.

Pre-Apprentice hourly wage:  sponsor enters the individual’s hourly wage in the quarter prior to becoming an apprentice.

10b. 

Apprentice’s entry hourly wage (hourly dollar amount paid):  sponsor enters this apprentice’s entry hourly wage.


10c.

Journeyworker’s wage:  sponsor enters wage per hour.

10d. 

 Term:  sponsor enters in each box the apprentice schedule of pay for each advancement period based on the program sponsor’s 



 training approach.  See Part B, Item 3., and is available in the terms of the Apprenticeship Standards.

10e.

Percent or dollar amount:  sponsor marks one.


Note:
10c.

If the employer is signatory to a collective bargaining agreement, the journeyworker’s wage rate in the applicable collective bargaining






agreement is identified.  Apprenticeship program sponsors not covered by a collective bargaining agreement must identify a minimum






journeyworker’s hourly wage rate that will be the basis for the progressive wage schedule identified in Item 10e,of this agreement.



10d.

The employer agrees to pay the hourly wage rate identified in this section to the apprentice each period of the apprenticeship based on the successful completion of the training approach and related instructions outlined in the Apprenticeship Standards.  The period may be expressed in hours, months, or years.



10e.

The wage rates are expressed either as a percent or in dollars and cents of the journeyworker’s wage depending on the industry.


Example (Time-based approach) - 3 YEAR APPRENTICESHIP PROGRAM

Term

Period 1
Period 2
Period 3
Period 4
Period 5
Period 6

Hrs., Mos., Yrs.
1000 Hrs.
1000 Hrs.
1000 Hrs.
1000 Hrs.
1000 Hrs.
1000 Hrs.


%

55
60
65
70
80
90


Example (Time-based approach) - 4 YEAR APPRENTICESHIP PROGRAM

Term

Period 1
Period 2
Period 3
Period 4
Period 5
Period 6
Period 7
Period 8

Hrs., Mos., Yrs.
6 Mos.
6 Mos.
6 Mos.
6 Mos.
6 Mos.
6 Mos.
6 Mos.
6 Mos.




50
55
60
65
70
75
80
90


Item 13.  Identifies the individual or entity responsible for receiving complaints (Code of Federal Regulations, CFR, Title 29 part 29.7(k)).

Part C.


Item 4. Definition:  The Registered Apprenticeship Partners Information Data System (RAPIDS) encrypts the apprentice’s social security number and generates a unique identification number to identify the apprentice.  It replaces the social security number to protect the apprentice’s privacy.

		*The submission of your social security number is requested. The apprentice’s social security number will only be used to verify the apprentice’s periods of employment and wages for purposes of complying with the Office of Management and Budget related to common measures of the Federal job training and employment programs for measuring performance outcomes and for purposes of the Government Performance and Results Act. The Office of Apprenticeship will use wage records through the Wage Record Interchange System and needs the apprentice’s social security number to match this number against the employers’ wage records.  Also, the apprentice’s social security number will be used, if appropriate, for purposes of the Davis Bacon Act of 1931, as amended, U.S. Code Title 40, Sections 276a to 276a-7, and Title 29 CFR 5, to verify and certify to the U.S. Department of Labor, Wage and Hour Division, that you are a registered apprentice to ensure that the employer is complying with the geographic prevailing wage of your occupational classification.  Failure to disclose your social security number on this form will not affect your right to be registered as an apprentice. Civil and criminal provisions of the Privacy Act apply to any unlawful disclosure of your social security number, which is prohibited.






		The collection and maintenance of the data on ETA-671, Apprentice Registration – Section II Form, is authorized under the National Apprenticeship Act, 29 U.S.C. 50, and CFR 29 Part 29.1.  The data is used for apprenticeship program statistical purposes and is maintained, pursuant to the Privacy Act of 1974 (5 U.S.C. 552a.), in a system of records entitled, DOL/ETA-4, Registered Apprenticeship Partners Information Management Data System (RAPIDS) at the U.S. Department of Labor, Office of Apprenticeship,.  Data may be disclosed to a State Apprenticeship Agency to determine an assessment of skill needs and program information, and in connection with federal litigation or when required by law.








		Persons are not required to respond to this collection of information unless it displays a currently valid OMB control number.  Public reporting burden for this collection of information is estimated to average five minutes per response, including the time for reviewing instructions, searching existing data sources, gathering and maintaining the data needed, and completing and reviewing the collection of information. The obligation to respond is required to obtain or retain benefits under 29 USC 50.  Send comments regarding this burden or any other aspect of this collection of information including suggestions for reducing this burden to the U.S. Department of Labor, Office of Apprenticeship, 200 Constitution Avenue, N.W., Room N-5311, Washington, D.C. 20210 (Paperwork Reduction Project 1205-0023.)








Sponsor Information


		Sponsor:

		CMS Mechanical Services, LLC

		Program #:

		



		Address:

		445 West Drive

		Contact Name:

		



		City, State, Zip:

		Melbourne, FL 32904

		Phone:

		





Apprentice Information


		Full Name of Apprentice: 

		(Print/type name as indicated on the ETA 671 or in RAPIDS)



		Apprentice Registration Number:

		



		Occupation:

		



		Term:

		



		Registration Date:

		



		Date of Completion:



		Completion Wage:





Related Instruction Certification


		Related Instruction Hours completed:

		



		Related Instruction Furnished By:

		



		Teacher(s) or Director(s) of Related Instruction Certifying to above information:


Name:  



  Address:










Request for Certificate


		On behalf of the above named sponsor, I hereby certify that the apprentice named in the application has satisfactorily completed and working at the Journeyworker Level of his/her apprenticeship program as registered with the Office of Apprenticeship and hereby recommend the issuance of the Certificate of Completion of Apprenticeship

Sponsor's Signature: 
  Date:  


Title:  






		Office of Apprentice use only:



		       Date Entered in RAPIDS (if required):  


       Date Certificate Sent:  







Authentication of Requests for Certificate of Completion of Apprenticeship

Where the Office of Apprenticeship is the Registration Agency, issuance of a Certificate of Completion of Apprenticeship to apprentices upon satisfactory completion of the requirements of the apprenticeship program as established in these Standards, the sponsor certifies to the Registration Agency and requests the awarding of a Certificate of Completion of Apprenticeship to the completing apprentice(s).  Such requests are completed either electronically using the Register Apprenticeship Partner Information System (RAPIDS) or in writing using with the use of this form from the sponsor to the appropriate field office.  


General Guidance


The sponsor will verify that the apprentice has completed all requirements of apprenticeship including a signed copy of transcripts from the sponsor, provider or sponsor of the related instruction.  The field office representative shall have in evidence an electronic or written Application for Certification of Completion of Apprenticeship.


When a large number of apprentices are completing at the same time from the same occupation, one application form from the sponsor can be used with an attached list of pertinent information for the completing apprentices.  When the sponsor has more than one occupation or more than one employer, the sponsor should complete separate forms for each occupation and employer, follow the procedure above.


The occupation identified, must be the occupation title as listed in the most current List of Officially Recognized Apprenticeable Occupations.  For sponsors who use a slightly different occupational title, OA staff may use the sponsor’s title as long as the officially recognized occupational title is included in parenthesis under the sponsor’s occupational title.  Please see attached “sample” for reference.


The term “journeyman, journeyworker, journeyperson, etc.” should not be included in the occupational title.  These terms are used to describe a level of competency rather than an occupational title.

In rare instances where a program sponsor may utilize such a term above in their occupational title and that terminology is consistently used within their organization and training materials, OA staff may use that terminology on the sponsor’s occupational title as long as the officially recognized occupational title is listed in parenthesis under the sponsor’s title.  The practice of using a level of competency in the occupational title should be discouraged when possible.


The sponsor’s name on the Certificate of Completion of Apprenticeship shall be as it is registered and approved in their apprenticeship standards.


The date completed shall be the date of completion as indicated on the request form.


Issuance of Replacement OA Certificate of Completion of Apprenticeship


Replacement certificate requests shall be verified with undeniable proof that an original certificate was either issued or requested by the sponsor.  This shall be verified through OA’s records or the program sponsor’s records.  In the event a field office has no proof, yet a program sponsor does, or vice versa, a copy of that proof shall be sent to the field office and included in the program folder.  The term “Replacement Certificate” shall be printed in 12 pt. font size on the replacement certificate in the space centered between the last line of type and the U.S. Department of Labor seal.

The Certificate of Completion of Apprenticeship shall not be used for any other purpose than completion of a Registered Apprenticeship program.
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