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[bookmark: _Toc427318596][bookmark: _Toc429054976]What is this unit about?
The purpose of this unit is for learners to obtain trade experience in plumbing and domestic heating installations.  

The purpose of this unit is for learners to explore cold water systems within a domestic property and industrial and commercial building and the competences that underpin work on the different systems.  Learners will have the opportunity to:
· install and test cold water systems
· commission cold water systems
· service and maintain cold water systems

This work will be in accordance with the current versions of the appropriate industry standards and regulations; the specification; industry recognised working practices; the working environment and the natural environment.
[bookmark: _Toc427318597][bookmark: _Toc429054977]


Core knowledge
NOS outcome:
1. The applications, advantages and limitations of appliances, components and accessories in relation to the working environment


Scope and range
2.1 The working principles of cold water systems, positioning fixing, connection and operation of components
Range: Appliances; Over the rim bidets, Urinals, Refrigerators, Washing machines, Dishwashers.
Taps, outlets and valves; Outside taps, Bib taps, Bi-flow mixer taps, Ceramic disc taps, Spherical plug valves, Float operated valves (part 1-4) 
Water meters 
Showers; Gravity, Instantaneous electric, Digital shower valves, Bath shower mixer, Pumped (single and twin impeller), Mixer valve
Water treatment; Water softeners, Water filters, Water conditioners
Cisterns; Cold water storage cisterns, Cold water feed cisterns, Combined feed and expansion cisterns, WC/urinal flushing cisterns, Break cisterns, Sectional (1000 litre+)
Boosted system components; Float switch, Pressure switch, Accumulator/pressure vessel, Booster pump sets, Pressure relief valve, Pressure gauge, Drinking water header
Sprinkler systems

2.2 The layout and installation requirements for protected plastic storage cisterns
Range: Typical cistern sizes for small dwellings, Warning pipe (overflow) arrangements, Inlet/ outlet position, Position of float operated valve, Position of cistern vent, Position of open vent pipe connection, Requirement for a rigid close fitting lid, Service valve requirements, Insect screens, Insulation, Support, Drilling requirement, Maintenance and access requirements, Prevention of stagnation, Linking multiple cisterns

NOS outcome:
2. The appropriate industry standards and regulations relevant to
· decommissioning
· installing and testing 
· commissioning
· service and maintenance
of cold water systems

Scope and range 
2.1 The backflow risk and required methods of prevention 
Range: Backflow; Back siphonage, Back pressure
Methods: Air gaps; AA, AB, AD, AG, AUK1, AUK2, AUK3, DC
Mechanical; BA, CA, DB, EA/EB, EC/EDHA, HUK1, HC	

2.2 The information sources required to complete testing and commissioning



NOS outcome:
3. The organisational procedures for confirming with the relevant people the appropriate actions to be taken to ensure that any variations to the planned programme of work will not introduce a hazard and have minimum negative impact on the installation work to be undertaken

Scope and range
3.1   What may be communicated to the client through the progress of a job

3.2 The types of communication that may be required with the site management team
Range: Architect, Quantity surveyor, Buyer/Estimator, Surveyor, Project manager/Clerk of Works, Structural engineer, Building services engineer, Contracts manager, Construction manager.

3.3 The importance of complying with company policies and procedures
  
3.4 The impact when materials are not delivered on time against the work programme

3.5 The factors which affect working time allocation to work activities



	Delivery advice (depth of content)

Topic 1
Learners should be aware of the working principles of the following;
· Appliances
· Taps, outlets and valves
· Water meters 
· Showers
· Water treatment
· Cisterns
· Boosted system components
· Sprinkler systems
Including the positioning, fixing, connection and operation of components listed above.

Learners will develop their understanding of expansion and contraction of pipework and measures to take when installing pipework in different situations.

Learners will develop their understanding of protected plastic storage cisterns looking at the key requirements. They will be able to state where these devices are sited in relation to industry standards and how faults affect the safety of these systems.

Learners will understand the cold water pipework and cisterns positioning that are most vulnerable to freezing and actions to take to insulate them and also the effects of warming cold water supplies and how to avoid this using insulation techniques.

Learners will be aware of the requirements for fitting sprinkler systems in dwellings and the types of sprinkler systems used in dwellings.

Topic 2
Learners will understand backflow risks on cold water systems and be able to state different methods of prevention as per the Water Regs

Topic 3
Learners will have an understanding of different ways of communicating while at work and with different stakeholders from the customer to the site foreman, also the company policy and procedures that are available and how they impact the work being undertaken.

Learners will also be able to identify any changes to the work program and how to respond to these changes






Install

NOS outcome:
4. The methods for determining the type of size of appliances, components and accessories in accordance with industry recognised organisational procedures

Scope and range
4.1 The factors which affect the selection of cold water systems for dwellings.
Range: Customer needs, Building layout and features, Energy efficiency, Environmental impact, Occupancy and purpose, Appliance location, Cost, Storage type/location, Legislation

4.2 The information sources required to size and select cold water systems and components
Range: Regulations, Industry standards, Manufacturer technical instructions, Verbal and written feedback from the customer, Plans and drawings, Specifications, Pre-determined data

4.3 The recommended design temperatures within cold water systems
Range: Condensation consideration, Storage (frost protection and undue warming), Appliance outlet

4.4 How to calculate cold water system requirements used in dwellings
Range: Storage requirements, Pipe size, Outlet size and type

4.5 How to Select cold water components in accordance with calculations from predetermined data
Range: Storage requirements, Pipe size, Accumulator, Safety device,
Booster pump

NOS outcome:
5. How to interpret diagrams and drawings for the cold water system to identify the planned location of the appliances, components and accessories

Scope and range
5.1 Interpret information to complete a detailed materials list.
Range: Quantities and grades; Pipework, Consumables, Fittings, Components, Appliances

5.2  Present calculations and information in a suitable format for quotation and tender



NOS outcome:
6. The methods and techniques for fitting, fixing and connecting the selected appliances, components and accessories in accordance with:
· the plumbing and heating system's design
· the working environment
· manufacturers' instructions 

Scope and range
6.1 How to install cold water systems
Range: Booster set, Shower
Pipework; Plastic, Copper


	
Delivery advice (depth of content)

Topic 4
Learners will be introduced to the factors that affect the selection of systems, looking at it from the prospective of the customer, size of household and affordability and type of property and also consider external factors such as environmental considerations and current legislation.

Learners will consider the different types of information sources available to help and influence selection and that will help in the calculation of the required system.

Learners will be introduced to the requirement for design temperatures and how these impact on selection and positioning

Learners will bring all the above together and start using the chosen system requirements and different sources of information and calculate system components using pre-determined data, this will focus on the procedures for calculating;
· the capacity of a cold water storage cistern
· the sizes of pipework using demand units suitable to meet the system design
· the required head pressure and mass flow rate of booster pumps
· the capacity of an expansion vessel based on system volume
Once learners have completed the calculations they will determine how to make the required selection of components

Topic 5
Learners will be able to look at diagrams and drawings and develop a comprehensive materials list.
Learners will be introduced to the use of scale drawings and understand the formula to determine full scale measurements from the drawings and develop this understanding and look at the contents of drawings, plans and specifications.

They will also know the process of using specifications when carrying out design calculations
Learners will know how to prepare line drawings to present design calculations and how to prepare a quotation from design information and calculations and understand the method of presenting and producing a tender

Topic 6
Learners will know the requirements and methods to fit the selected components, appliances and accessories and what documentation and procedures to follow.





Commission

NOS outcome:
7. The visual and manual checks required to confirm that the appliances, components and accessories have been fixed, fitted and connected in accordance with:
· the plumbing and heating system's design
· the working environment
· organisational procedures

Scope and range
7.1 A visual inspection of a cold water system to confirm that it is ready to be soundness tested

NOS outcome:
8. The methods and techniques for commissioning the cold water system in accordance with:
· the plumbing and heating system's design
· the working environment
· organisational procedures

Scope and range
8.1 The flushing requirements including the use of system additives for new and existing cold water systems
Range: Flushing requirements; Cold, Disinfection
System additives; Neutralisers, Cleanser, Water softener (salt)

8.2 The operational checks required during commissioning
Range: Temperature, Flow rate, Pressures, Operation of controls

8.3 The commissioning procedures for cold water systems
Range: Procedure; Visual inspection, Fill and vent, Soundness test, Flush, Operational checks, Commissioning documentation, Handover

8.4 The actions that must be taken when commissioning reveals defects


NOS outcome:
9. The appropriate testing procedures for confirming the systems' integrity

Scope and range
9.1 How to fill and vent cold water systems

9.2 A soundness test to industry requirements on cold water systems pipework and components



NOS outcome:
10. How to complete relevant documentation in accordance with organisational procedures

Scope and range
10.1 The information sources required to complete testing and commissioning

10.2 The range of information that would be detailed on commissioning documentation

10.3 The procedure for handing over to the end user

	Delivery advice (depth of content)

Topic 7
Learners will know the reasons for a visual inspection prior to charging a system with water and what is required on a visual inspection looking for the correct appliances, components and accessories, they will be able to list the visual checks required to a cold water system before it is filled.

As part of the visual inspection learners will know the procedure for inspecting pipework supports and how to check the back or underside of soldered fittings in awkward positions on cold water systems

Learners will also understand the procedure to follow if they identify installation faults on cold water systems whilst carrying out a visual inspection

Topic 8
Learners will understand why commissioning systems is important and the procedure they should follow

Learners will know as part of the commissioning procedure they will carry out operational checks, including;
· how to take and record flow rates and pressure reading from cold water discharge points
· how to check the correct operation of controls 

Learners will know the process for dealing with situations where installations do not meet expectations of specifications and standards and what to do if defective components are identified

Learners will know the acceptable processes for flushing cold water systems before putting to work and the system additives that can be used and their intended purpose

They will develop their understanding of the commissioning procedure and that systems should be disinfected in line with the Water Supply (Water Fittings) Regulations and have an overview of the procedure for disinfecting cold water system, they will also be aware of the procedures for dealing with suspected infestations of micro-biological contamination in cold water systems



Topic 9
Learners will know the method of applying a soundness test using pressure testing equipment on metallic pipework systems and on plastic pipework systems.

Learners will also be able to state the reason for a timed stabilisation period prior to carrying out a soundness test

Learners will also understand that any leaks must be rectified and re-tested before a test certificate is issued 

Learners will know how to fill and vent the system after a successful test

Topic 10

Learners will understand the types of information that should be contained within a commissioning document and that soundness test results, flow rates and discharge point pressure readings should be recorded on a commissioning record

Learners will understand that to comply with the Water Supply (Water Fittings) Regulations notification has to be given when work is carried out on cold water systems and the procedure for notifying relevant authorities of work carried out on cold water systems

Learners will be able to give the appropriate advise on the safe use of a cold water system to the customer and understand that component manufacturer’s instructions should be left and explained to the customer on hand over.






Service and maintain

NOS outcome:
11. The methods for determining the type of size of replacement appliances, components and accessories in accordance with industry recognised organisational procedures

NOS outcome:
12. The methods and techniques for servicing and maintaining appliances, components and accessories in accordance with:
· the plumbing and heating system's design
· the working environment
· manufacturers' instructions 

Scope and range
12.1 How to use manufacturer instructions and job maintenance schedules to establish the periodic servicing requirements of system components

12.2 The routine checks required on cold water system components and pipework as part of a periodic maintenance programme
Range: Visual inspection of pipework for leakage; adequate support and insulation
Effective operation of terminal fittings, Effective operation of float operated valves, Effective operation of valves, Condition of cold water storage cisterns, Strainer/filter inspection and cleaning, Pump operation, Float and pressure switch operation, Pressure relief valves

12.3 The requirements for Legionella and bacterial growth control measures

NOS outcome:
13. The methods and techniques for replacing/repairing the appliances, components and accessories in accordance with:
· the plumbing and heating system's design
· the working environment
· manufacturers' instructions 

NOS outcome:
14. The appropriate testing procedures for confirming the systems' integrity



NOS outcome:
15. Basic fault-finding techniques

Scope and range
15.1 The repair and rectification procedures to deal with a range of faults
Range: Diagnose, Notify client, Safely isolate, Decommission, Rectify, Re-commission, Hand over

15.2 The methods of obtaining information on system faults
Range: Information; End user, Manufacturer instruction, Fault diagnosis flow chart, Service history
Faults: Incorrect pressures, Accumulator expansion vessel failure, Blockages, System debris, Pump failure, Control failure, Pressure relief valve, Incorrect support to system pipework and storage cisterns, Excessive noise in pipework systems, Cistern failure, Leakage from below ground cold water service pipework. 
Leakage or ineffective operation of; Terminal fittings, Float operated valves, Stop and service valves


NOS outcome:
16. How to complete relevant documentation in accordance with organisational procedures

Scope and range
16.1 The types of information to be provided on a maintenance record for cold water systems



	Delivery advice (depth of content)

Topic 11
Learners will know how to utilize the knowledge achieved when calculating the sizes of appliances, components and accessories for new installations on existing and replacement systems

Topic 12
Learners will know the routine checks required to confirm the effective operation of the components identified, including:
· Signs of wear; taps, valves passing water
· Correct operation as per design
· Conforms with regulations, e.g. isolation

Learners will have an overview of the Legionella and bacterial growth control measures and the procedures for dealing with suspected infestations of micro-biological contamination in cold water systems

Topic 13
Learners will know the how to apply the knowledge they have developed on decommissioning systems and working on systems safely and then how to the commissioning and testing procedures and how these can be used while replacing/repairing the appliances, components and accessories

Topic 14
Learners will know when and which testing procedure to use during these activities



Topic 15
Learners will understand the procedure for extracting information from manufacturer’s instructions to diagnose system component faults and how to use industry standards to identify system faults. 

They will also know the types of instruments and measuring devices used fault diagnosis techniques and the method of checking system components for correct operation and the methods of repairing faults in cold water system components

Topic 16
Learners will understand the types of additional information that should be contained within a maintenance record for cold water systems






Apprenticeship	Hot Water Systems  
	Level:
	3

	GLH:
	???



What is this unit about?
The purpose of this unit is for learners to obtain trade experience in plumbing and domestic heating installations.  

The purpose of this unit is for learners to explore hot water systems within a domestic property and industrial and commercial building and the competences that underpin work on the different systems.  Learners will have the opportunity to:
· install and test hot water systems
· commission hot water systems
· service and maintain hot water systems

This work will be in accordance with the current versions of the appropriate industry standards and regulations; the specification; industry recognised working practices; the working environment and the natural environment.



Core knowledge
NOS outcome:
1. The applications, advantages and limitations of appliances, components and accessories in relation to the working environment


NOS amplification criteria
1.1 The working principles of hot water systems, positioning fixing, connection and operation of components
Range: Cylinders (vented and unvented); Various grades available, Sizes available, Direct, 
Indirect, Primatic, Quick recovery, Duel coil, Combination, Thermal store
Appliances; Baths, WCs, Over the rim bidets, Wash hand basins, Sinks, Washing machines, Dishwashers.
Taps, outlets and valves; Mixer taps, Outside taps, Pillar taps, Bib taps, Mixer taps, Bi-flow mixer taps, Ceramic disc taps, Infra-red operated taps, Concussive taps, Flow limiting taps and valves, Stop valves, Spray taps, Servicing valves, Full way gate valves, Spherical plug valves, Thermostatic mixing valve, Drain valves, Float operated valves (part 1-4) 
Water meters 
Showers; Gravity, Digital shower valves, Bath shower mixer, Pumped (single and twin impeller), Mixer valve
Secondary pump
Cisterns

1.2 The expansion and contraction in hot water systems and negative effects

1.3 The location and function of unvented system components 
Range: Cylinder, Isolation valve, Strainer, Expansion vessel, Pressure reducing valve, Expansion (pressure) relief valve, Temperature relief valve, Balanced cold connection, Check valve, D1, D2 discharge pipework requirements, Composite valve, Tundish, Control Thermostat, Overheat thermostat (thermal cut-out)
 
1.4 Secondary circulation and how trace heating can be used


NOS outcome:
2. The appropriate industry standards and regulations relevant to
· decommissioning
· installing and testing 
· commissioning
· service and maintenance
of hot water systems

NOS amplification criteria 
2.1 The backflow risk and required methods of prevention 
Range: Backflow; Back siphonage, Back pressure
Methods: Air gaps; AA, AB, AD, AG, AUK1, AUK2, AUK3, DC
Mechanical; BA, CA, DB, EA/EB, EC/EDHA, HUK1, HC	

2.2 The information sources required to complete testing and commissioning

NOS outcome:
3. The organisational procedures for confirming with the relevant people the appropriate actions to be taken to ensure that any variations to the planned programme of work will not introduce a hazard and have minimum negative impact on the installation work to be undertaken

NOS amplification criteria
3.1 What may be communicated to the client through the progress of a job

3.2 The types of communication that may be required with the site management team
Range: Architect, Quantity surveyor, Buyer/Estimator, Surveyor, Project manager/Clerk of Works,  Structural engineer, Building services engineer, Contracts manager, Construction manager.

3.3 The importance of complying with company policies and procedures
  
3.4 The impact when materials are not delivered on time against the work programme

3.5 The factors which affect working time allocation to work activities




	Delivery advice (depth of content)

Topic 1
Learners should be aware of the working principles of the following;
· Cylinders (vented and unvented)
· Appliances
· Taps, outlets and valves
· Water meters 
· Showers
· Secondary pump
· Cisterns
Including the positioning, fixing, connection and operation of components listed above.

Learners will develop their understanding of expansion and contraction of pipework and measures to take when installing pipework in different situations.

Learners will develop their understanding of unvented hot water systems looking at;
· Safety devices
· Functional devices  
They will be able to state where these devices are sited in relation to industry standards and how faults affect the safety of these systems.
Learners will understand what secondary circulation and trace heating is and why it is needed on pipework systems.

Topic 2
Learners will understand backflow risks on hot water systems and be able to state different methods of prevention as per the Water Regs

Topic 3
Learners will be aware of what procedures need to be followed prior to undertaking work and any actions that should be followed to ensure there is no risk to them or others.






Install

NOS outcome:
4. The methods for determining the type of size of appliances, components and accessories in accordance with industry recognised organisational procedures

NOS amplification criteria
4.1 The factors which affect the selection of hot water systems for dwellings.
Range: Customer needs, Building layout and features, Energy efficiency, Environmental impact, Occupancy and purpose, Appliance location, Cost, Storage type/location, Legislation

4.2 The information sources required to size and select hot water systems and components
Range: Regulations, Industry standards, Manufacturer technical instructions, Verbal and written feedback from the customer, Plans and drawings, Specifications, Pre-determined data

4.3 The recommended design temperatures within hot water systems
Range: Pipework, Secondary circulation, Storage, Appliance outlet

4.4 How to calculate hot water system requirements used in dwellings
Range: Storage requirements, Pipe size

4.5 How to Select hot water components in accordance with calculations from predetermined data
Range: Storage Vessel, Pipe, Pump, Expansion vessel, Safety device

NOS outcome:
5. How to interpret diagrams and drawings for the hot water system to identify the planned location of the appliances, components and accessories

NOS amplification criteria
5.1 Interpret information to complete a detailed materials list.
Range: Quantities and grades; Pipework, Consumables, Fittings, Components, Appliances

5.2  Present calculations and information in a suitable format for quotation and tender



NOS outcome:
6. The methods and techniques for fitting, fixing and connecting the selected appliances, components and accessories in accordance with:
· the plumbing and heating system's design
· the working environment
· manufacturers' instructions 

NOS amplification criteria
6.1 How to install hot water systems
Range: Cylinder (open vented), Cylinder (unvented), Bath, WHB, Shower,
Pipework; Plastic, Copper


	Delivery advice (depth of content)

Topic 4
Learners will be introduced to the factors that affect the selection of systems, looking at it from the prospective of the customer, size of household and affordability and type of property and also consider external factors such as environmental considerations and current legislation.

Learners will consider the different types of information sources available to help and influence selection and that will help in the calculation of the required system.

Learners will be introduced to the requirement for design temperatures and how these impact on selection and positioning

Learners will bring all the above together and start using the chosen system requirements and different sources of information and calculate system components using pre-determined data, this will focus on the procedures for calculating;
· the capacity of a storage vessel/cistern
· the sizes of pipework using demand units suitable to meet the system design
· the required head pressure and mass flow rate of booster pumps (shower and full system)
· the secondary circulation pump
Once learners have completed the calculations they will determine how to make the required selection of components

Topic 5
Learners will be able to look at diagrams and drawings and develop a comprehensive materials list.
Learners will be introduced to the use of scale drawings and understand the formula to determine full scale measurements from the drawings and develop this understanding and look at the contents of drawings, plans and specifications.

They will also know the process of using specifications when carrying out design calculations
Learners will know how to prepare line drawings to present design calculations and how to prepare a quotation from design information and calculations and understand the method of presenting and producing a tender

Topic 6
Learners will know the requirements and methods to fit the selected components, appliances and accessories and what documentation and procedures to follow.







Commission

NOS outcome:
7. The visual and manual checks required to confirm that the appliances, components and accessories have been fixed, fitted and connected in accordance with:
· the plumbing and heating system's design
· the working environment
· organisational procedures

NOS amplification criteria
7.1 A visual inspection of a hot water system to confirm that it is ready to be soundness tested

NOS outcome:
8. the methods and techniques for commissioning the hot water system in accordance with:
· the plumbing and heating system's design
· the working environment
· organisational procedures

NOS amplification criteria
8.1 The flushing requirements including the use of system additives for new and existing hot water systems

8.2 The operational checks required during commissioning
Range: Temperature, Flow rate, Pressures, Controls

8.3 The commissioning procedures for hot water systems
Range: Procedure; Visual inspection, Fill and vent, Soundness test, Flush, Operational checks, Commissioning documentation, Handover
Systems; Vented, Unvented

8.4 The range of information that would be detailed on commissioning documentation

8.5 The actions that must be taken when commissioning reveals defects

8.6 The procedure for handing over to the end user

NOS outcome:
9. The appropriate testing procedures for confirming the systems' integrity

NOS amplification criteria
9.1 How to fill and vent hot water systems

9.2 A soundness test to industry requirements on hot water systems pipework and components


NOS outcome:
10. How to complete relevant documentation in accordance with organisational procedures

NOS amplification criteria
10.1 The information sources required to complete testing and commissioning

	Delivery advice (depth of content)

Topic 7
Learners will know the reasons for a visual inspection prior to charging a system with water and what is required on a visual inspection looking for the correct appliances, components and accessories, they will be able to list the visual checks required to a hot water system before it is filled.

As part of the visual inspection learners will know the procedure for inspecting pipework supports and how to check the back or underside of soldered fittings in awkward positions on hot water systems

Learners will also understand the procedure to follow if they identify installation faults on hot water systems whilst carrying out a visual inspection

Topic 8
Learners will understand why commissioning systems is important and the procedure they should follow

Learners will know as part of the commissioning procedure they will carry out operational checks, including;
· how to take and record flow rates and pressure reading from discharge points
· how to check the temperature and alter to align to manufacturer and industry standards 
· how to check the correct operation of controls 

Learners will know the process for dealing with situations where installations do not meet expectations of specifications and standards and what to do if defective components are identified

Learners will know the acceptable processes for flushing hot water systems before putting to work and the system additives that can be used and their intended purpose

They will develop their understanding of the commissioning procedure and how to balance a secondary circulation system






Topic 9
Learners will know the method of applying a soundness test using pressure testing equipment on metallic pipework systems and on plastic pipework systems 

Learners will also understand that any leaks must be rectified and re-tested before a test certificate is issued 

Learners will also be able to state the reason for a timed stabilisation period prior to carrying out a soundness test


Learners will know how to fill and vent the system after a successful test

Topic 10

Learners will understand the types of information that should be contained within a commissioning document and that soundness test results, flow rates and discharge point pressure readings should be recorded on a commissioning record

Learners will understand that to comply with the Water Supply (Water Fittings) Regulations notification has to be given when work is carried out on cold water systems and the procedure for notifying relevant authorities of work carried out on cold water systems

Learners will be able to give the appropriate advice on the safe use of a cold water system to the customer and understand that component manufacturer’s instructions should be left and explained to the customer on hand over.






Service and maintain

NOS outcome:
11. The methods for determining the type of size of replacement appliances, components and accessories in accordance with industry recognised organisational procedures

NOS outcome:
12. The methods and techniques for servicing and maintaining appliances, components and accessories in accordance with:
· the plumbing and heating system's design
· the working environment
· manufacturers' instructions 

NOS amplification criteria
12.1 How to use manufacturer instructions and job maintenance schedules to establish the periodic servicing requirements of system components

12.2 The routine checks required on hot water system components and pipework as part of a periodic maintenance programme
Range: Visual inspection of pipework for leakage; adequate support and insulation
Effective operation of terminal fittings, Effective operation of float operated valves, Effective operation of service valves, Condition of hot water cylinder, Condition of storage cisterns, Unvented cylinder and controls, Effective operation of thermostatic control devices, Temperature and pressure relief valve, Expansion vessel, Composite valve, Pumps

12.3 The types of information to be provided on a maintenance record for hot water systems

12.4 The requirements for Legionella and bacterial growth control measures

NOS outcome:
13. The methods and techniques for replacing/repairing the appliances, components and accessories in accordance with:
· the plumbing and heating system's design
· the working environment
· manufacturers' instructions 

NOS outcome:
14. The appropriate testing procedures for confirming the systems' integrity



NOS outcome:
15. Basic fault-finding techniques

NOS amplification criteria
15.1 The repair and rectification procedures to deal with a range of faults
Range: Diagnose, Notify client, Safely isolate, Decommission, Rectify, Re-commission, Hand over

15.2 The methods of obtaining information on system faults
Range: Information; End user, Manufacturer instruction, Fault diagnosis flow chart, Service history
Faults: Motorised valves not operating, Incorrect pressures, Expansion vessel failure, Heat exchanger, Blockages, System debris, Pump failure, Thermostat, Programmer, Expansion valve, Pressure relief valve, Stratification of cylinders, Incorrect support to hot water system pipework and storage cisterns, Excessive noise in pipework systems, Cistern failure, Hot water storage cylinder/ heater failure.
Leakage or ineffective operation of; Terminal fittings, Float operated valves, Stop and service valves, Mixer showers, Thermostatic mixing valves

NOS outcome:
16. How to complete relevant documentation in accordance with organisational procedures

NOS amplification criteria
16.1 The types of information to be provided on a maintenance record for hot water systems



	Delivery advice (depth of content)

Topic 11
Learners will know how to utilize the knowledge achieved when calculating the sizes of appliances, components and accessories for new installations on existing and replacement systems

Topic 12
Learners will know the routine checks required to confirm the effective operation of the components identified, including:
· Thermostats
· Pumps
· Timing devices
· Expansion and pressure vessels
· Gauges and controls
Checking for correct operation of system safety valves
· Temperature relief
· Expansion relief.

Topic 13
Learners will know the how to apply the knowledge they have developed on decommissioning systems and working on systems safely and then how to the commissioning and testing procedures and how these can be used while replacing/repairing the appliances, components and accessories

Topic 14
Learners will know when and which testing procedure to use during these activities
Topic 15
Learners will understand the procedure for extracting information from manufacturer’s instructions to diagnose system component faults and how to use industry standards to identify system faults. 

They will also know the types of instruments and measuring devices used fault diagnosis techniques and the method of checking system components for correct operation and the methods of repairing faults in cold water system components

Topic 16
Learners will understand the types of additional information that should be contained within a maintenance record for hot water systems







Apprenticeship	Central Heating Systems  
	Level:
	3

	GLH:
	???



What is this unit about?
The purpose of this unit is for learners to obtain trade experience in plumbing and domestic heating installations.  

The purpose of this unit is for learners to explore central heating systems within a domestic property and industrial and commercial building and the competences that underpin work on the different systems.  Learners will have the opportunity to:
· install and test central heating systems
· commission central heating systems
· service and maintain central heating systems

This work will be in accordance with the current versions of the appropriate industry standards and regulations; the specification; industry recognised working practices; the working environment and the natural environment.



Core knowledge
NOS outcome:
1. The applications, advantages and limitations of appliances, components and accessories in relation to the working environment


NOS amplification criteria
1.1 The working principles of central heating systems types, positioning fixing, connection and operation of components
Range: Programmer, Timer, Thermostats, Programmable room stat, Optimizer, Frost stat, Wiring centre, Cylinder stat, Expansion vessel, Automatic by-pass, Bespoke heat emitters, Panel radiators, Column radiators, Low surface temperature radiators, Fan convectors, Plinth heaters, Towel warmers, Underfloor heating components, Manifolds, Pump control unit, Insulation, Pipework, Manifold isolation ball valves, Supports, Controls, Additives, Low loss headers, Buffers, Pressure relief valves, Expansion joints, Corrosion filters, Low loss headers for multiple boiler installation, Multiple heat producing appliances installation

1.2 The expansion and contraction in central heating systems and negative effects

1.3 The importance of pump positioning  

1.4 The operating principles for system control
Range: Time, Temperature Weather compensation, Delayed start, Optimum start, Home automation systems, Smart Control Systems and associated equipment correct connection to home Wi-Fi networks, Internet of Things (IoT), Multiple boiler controls, Zoning requirements
 
1.5 The insulation requirements and system frost protection


NOS outcome:
2. The appropriate industry standards and regulations relevant to
· decommissioning
· installing and testing 
· commissioning
· service and maintenance
of central heating systems

NOS amplification criteria 
2.1 The zoning and control requirements of central heating systems in accordance with statutory legislation	

2.2 The information sources required to complete testing and commissioning


NOS outcome:
3. The organisational procedures for confirming with the relevant people the appropriate actions to be taken to ensure that any variations to the planned programme of work will not introduce a hazard and have minimum negative impact on the installation work to be undertaken

NOS amplification criteria
3.1   What may be communicated to the client through the progress of a job

3.2 The types of communication that may be required with the site management team
Range: Architect, Quantity surveyor, Buyer/Estimator, Surveyor, Project manager/Clerk of Works,  Structural engineer, Building services engineer, Contracts manager, Construction manager.

3.3 The importance of complying with company policies and procedures
  
3.4 The impact when materials are not delivered on time against the work programme

3.5 The factors which affect working time allocation to work activities



	Delivery advice (depth of content)

Topic 1

Learners will develop their understanding of expansion and contraction of pipework and measures to take when installing pipework in different situations.

Learners will develop their understanding of the key points to consider when looking at pump position and the factors to consider on positive and negative system pressure.

Learners will understand the appropriate positions of motorised zone valves used in controlling different zones and the requirements for zonal area control domestic heating systems.  They will also have an overview of the time and temperature control strategies for domestic heating systems

Learners will understand the operating principles of the following controllers:
· Weather compensated
· Delayed start
· Optimum start
· Home automation systems

Learners will be aware of multiple boiler installations and the controls required for these system types.

Learners will understand the insulation requirements on different parts of the central heating system.

Topic 2
Learners will understand zoning and control requirements of central heating systems in accordance with statutory legislation

Topic 3
Learners will have an understanding of different ways of communicating while at work and with different stakeholders from the customer to the site foreman, also the company policy and procedures that are available and how they impact the work being undertaken.

Learners will also be able to identify any changes to the work program and how to respond to these changes





Install

NOS outcome:
4. The methods for determining the type of size of appliances, components and accessories in accordance with industry recognised organisational procedures

NOS amplification criteria
4.1 The factors which affect the selection of central heating systems for dwellings.
Range: Customer needs, Building layout and features, Energy efficiency, Environmental impact, Occupancy and purpose, Appliance location, Cost, Storage type/location, Legislation

4.2 The information sources required to size and select central heating systems and components
Range: Regulations, Industry standards, Manufacturer technical instructions, Verbal and written feedback from the customer, Plans and drawings, Specifications, Pre-determined data

4.3 The principles of heat loss and gain and how this affects heating requirements
Range: Electrical equipment, Occupancy, Solar, Building fabric, Ventilation, Internal and external design temperatures, Pipework

4.4 How to calculate central heating system requirements used in dwellings
Range: Total heat load, Emitter load, Hot water allowance, Pipe size, Pump size, Emitter size, Expansion

4.5 How to Select central heating components in accordance with calculations from predetermined data
Range: Emitter, Boiler, Pipe, Pump, Expansion vessel

NOS outcome:
5. How to interpret diagrams and drawings for the central heating system to identify the planned location of the appliances, components and accessories

NOS amplification criteria
5.1 Interpret information to complete a detailed materials list.
Range: Quantities and grades; Pipework, Consumables, Fittings, Components, Appliances

5.2  Present calculations and information in a suitable format for quotation and tender



NOS outcome:
6. The methods and techniques for fitting, fixing and connecting the selected appliances, components and accessories in accordance with:
· the plumbing and heating system's design
· the working environment
· manufacturers' instructions 

NOS amplification criteria
6.1 How to install central heating systems
Range: Boiler/jig, Pump, Motorised valve, Expansion vessel, Radiator, Radiator valves, Underfloor heating, Controls, Valves
Pipework; LCS, Plastic, Copper




	Delivery advice (depth of content)

Topic 4
Learners will be introduced to the factors that affect the selection of systems, looking at it from the prospective of the customer, size of household and affordability and type of property and also consider external factors such as environmental considerations and current legislation.

Learners will consider the different types of information sources available to help and influence selection and that will help in the calculation of the required system.

Learners will be introduced to the requirement for design temperatures and how these impact on selection and positioning

Learners will bring all the above together and start using the chosen system requirements and different sources of information and calculate system components using pre-determined data, this will focus on the procedures for calculating;
· the heating load for domestic hot water
· suitable pipe sizes for a given central heating system
· the head pressure and discharge for circulator pumps
· the size of a suitable boiler for a given central heating systems whole house boiler sizing for replacement boilers as per chess doc

Once learners have completed the calculations they will determine how to make the required selection of components

Topic 5
Learners will be able to look at diagrams and drawings and develop a comprehensive materials list.
Learners will be introduced to the use of scale drawings and understand the formula to determine full scale measurements from the drawings and develop this understanding and look at the contents of drawings, plans and specifications.

They will also know the process of using specifications when carrying out design calculations
Learners will know how to prepare line drawings to present design calculations and how to prepare a quotation from design information and calculations and understand the method of presenting and producing a tender

Topic 6
Learners will know the requirements and methods to fit the selected components, appliances and accessories and what documentation and procedures to follow.







Commission

NOS outcome:
7. The visual and manual checks required to confirm that the appliances, components and accessories have been fixed, fitted and connected in accordance with:
· the plumbing and heating system's design
· the working environment
· organisational procedures

NOS amplification criteria
7.1 A visual inspection of a central heating system to confirm that it is ready to be soundness tested

NOS outcome:
8. the methods and techniques for commissioning the central heating system in accordance with:
· the plumbing and heating system's design
· the working environment
· organisational procedures

NOS amplification criteria
8.1 The flushing requirements including the use of system additives for new and existing central heating systems

8.2 The operational checks required during commissioning
Range: Temperature, Flow rate, Pressures, Controls

8.3 The commissioning procedures for central heating systems
Range: Procedure; Visual inspection, Fill and vent, Soundness test, Flush, Operational checks, Commissioning documentation, Handover

8.4 The range of information that would be detailed on commissioning documentation

8.5 The actions that must be taken when commissioning reveals defects

8.6 The procedure for handing over to the end user

NOS outcome:
9. The appropriate testing procedures for confirming the systems' integrity

NOS amplification criteria
9.1 How to fill and vent central heating systems

9.2 A soundness test to industry requirements on central heating systems pipework and components


NOS outcome:
10. How to complete relevant documentation in accordance with organisational procedures

NOS amplification criteria
10.1 The information sources required to complete testing and commissioning

	Delivery advice (depth of content)

Topic 7
Learners will know the reasons for a visual inspection prior to charging a system with water and what is required on a visual inspection and have an overview on;
· the method of filling a sealed system with water using a temporary filling loop
· the method of filling an open vented system with water through the feed and expansion
· why the system should be filled to normal working pressure and inspected for leaks

They will be able to list the visual checks required to a central heating system before it is filled.

Learners will also understand the procedure to follow if they identify installation faults on central heating systems whilst carrying out a visual inspection

Topic 8
Learners will understand why commissioning systems is important and the procedure they should follow

Learners will know as part of the commissioning procedure they will carry out operational checks, including;
· how to check the temperature and alter to align to manufacturer and industry standards 
· how to check the correct operation of controls 

Learners will know the process for dealing with situations where installations do not meet expectations of specifications and standards and what to do if defective components are identified

Learners will know the acceptable processes for flushing central heating systems both hot and cold before putting to work and the system additives and inhibitors that can be used and their intended purpose

They will develop their understanding of the commissioning procedure and how to balance the system

Topic 9
Learners will know the method of applying a soundness test using pressure testing equipment on metallic pipework systems and on plastic pipework systems 

Learners will also understand that any leaks must be rectified and re-tested before a test certificate is issued 

Learners will also be able to state the reason for a timed stabilisation period prior to carrying out a soundness test

Learners will know how to fill and vent the system after a successful test

Topic 10

Learners will understand the types of information that should be contained within a commissioning document and be familiar with the Bench Mark Logbook

Learners will understand that to comply with the he Building Regulations notification has to be given when work is carried out on CH systems and the procedure for notifying relevant authorities of work carried out 

Learners will be able to give the appropriate advice on the safe use of a cold water system to the customer and understand that component manufacturer’s instructions should be left and explained to the customer on hand over.






Service and maintain

NOS outcome:
11. The methods for determining the type of size of replacement appliances, components and accessories in accordance with industry recognised organisational procedures

NOS outcome:
12. The methods and techniques for servicing and maintaining appliances, components and accessories in accordance with:
· the plumbing and heating system's design
· the working environment
· manufacturers' instructions 

NOS amplification criteria
12.1 How to use manufacturer instructions and job maintenance schedules to establish the periodic servicing requirements of system components

12.2 The routine checks required on central heating system components and pipework as part of a periodic maintenance programme
Range: Visual inspection of pipework for leakage, adequate support and insulation, Effective operation of terminal fittings, Effective operation of float operated valves, Effective operation of valves, Condition of cisterns, Effective operation of thermostatic control devices, Temperature and pressure relief valve, Expansion vessel, Pumps, Heat emitter, Performance checks

12.3 The types of information to be provided on a maintenance record for central heating systems

NOS outcome:
13. The methods and techniques for replacing/repairing the appliances, components and accessories in accordance with:
· the plumbing and heating system's design
· the working environment
· manufacturers' instructions 

NOS outcome:
14. The appropriate testing procedures for confirming the systems' integrity



NOS outcome:
15. Basic fault-finding techniques

NOS amplification criteria
15.1 The repair and rectification procedures to deal with a range of faults
Range: Diagnose, Notify client, Safely isolate, Decommission, Rectify, Re-commission, Hand over

15.2 The methods of obtaining information on system faults
Range: Information; End user, Manufacturer instruction, Fault diagnosis flow chart, Service history
Faults: Pumping over, Persistent venting, Emitter cold spots, Stuck TRVs, Motorised valves not operating, Incorrect pressures, Expansion vessel failure, Heat exchanger, Blockages, Pump failure, Thermostat, Programmer, Pressure relief valve, Incorrect support to system pipework and components, Excessive noise in pipework systems, Feed and expansion cistern failure.
Leakage or ineffective operation of; Terminal fittings, Stop and service valves, Pipework

NOS outcome:
16. How to complete relevant documentation in accordance with organisational procedures

NOS amplification criteria
16.1 The types of information to be provided on a maintenance record for central heating systems



	Delivery advice (depth of content)

Topic 11
Learners will know how to utilize the knowledge achieved when calculating the sizes of appliances, components and accessories for new installations on existing and replacement systems

Topic 12
Learners will know the routine checks required to confirm the effective operation of the components identified, including:
· Circulating pumps
· Central heating control components
· Motorised valves
· Timing devices
· Thermostats
· Specialist controls – weather compensation, delayed and optimum start
· Blockages in heat emitters and pipework by power flushing

Topic 13
Learners will know the how to apply the knowledge they have developed on decommissioning systems and working on systems safely and then how to the commissioning and testing procedures and how these can be used while replacing/repairing the appliances, components and accessories

Topic 14
Learners will know when and which testing procedure to use during these activities


Topic 15
Learners will understand the procedure for extracting information from manufacturer’s instructions to diagnose system component faults and how to use industry standards to identify system faults. 

They will also know the types of instruments and measuring devices used fault diagnosis techniques and the method of checking system components for correct operation and the methods of repairing faults in cold water system components

Topic 16
Learners will understand the types of additional information that should be contained within a maintenance record for central heating systems







Apprenticeship	Rainwater Systems  
	Level:
	3

	GLH:
	???



What is this unit about?
The purpose of this unit is for learners to obtain trade experience in plumbing and domestic heating installations.  

The purpose of this unit is for learners to explore rainwater systems within a domestic property and industrial and commercial building and the competences that underpin work on the different systems.  Learners will have the opportunity to:
· install and test rainwater systems
· commission rainwater systems
· service and maintain rainwater systems

This work will be in accordance with the current versions of the appropriate industry standards and regulations; the specification; industry recognised working practices; the working environment and the natural environment.



Core knowledge

NOS outcome:
1. The appropriate industry standards and regulations relevant to
· decommissioning
· installing and testing 
· commissioning
· service and maintenance
of rainwater systems

NOS amplification criteria 
1.1 The information sources required to complete testing and commissioning

NOS outcome:
2. The organisational procedures for confirming with the relevant people the appropriate actions to be taken to ensure that any variations to the planned programme of work will not introduce a hazard and have minimum negative impact on the installation work to be undertaken

NOS amplification criteria
2.1   What may be communicated to the client through the progress of a job

2.2 The types of communication that may be required with the site management team
Range: Architect, Quantity surveyor, Buyer/Estimator, Surveyor, Project manager/Clerk of Works,  Structural engineer, Building services engineer, Contracts manager, Construction manager.

2.3 The importance of complying with company policies and procedures
  
2.4 The impact when materials are not delivered on time against the work programme

2.5 The factors which affect working time allocation to work activities



	Delivery advice (depth of content)

Topic 1
Learners will understand the different requirements they need to follow when working on rainwater systems in accordance with statutory legislation

Topic 2
Learners will have an understanding of different ways of communicating while at work and with different stakeholders from the customer to the site foreman, also the company policy and procedures that are available and how they impact the work being undertaken.

Learners will also be able to identify any changes to the work program and how to respond to these changes






Install
NOS outcome:
3. The methods and techniques for fitting, fixing and connecting the selected appliances, components and accessories in accordance with:
· the plumbing and heating system's design
· the working environment
· manufacturers' instructions 

Scope and range
3.1 The factors affecting gutter bracket selection and fixing for buildings 
Range: Fascia boards, Exposed rafters, No fascia board or exposed rafters, Gutter and rainwater material selection

3.2 How to install rainwater systems
Range: Gutter; Running outlets, Gutter angles, Gutter unions, Stop ends, Brackets
Pipe (RWP); Offsets, Shoes, Clips

NOS outcome:
4. The appropriate testing procedures for confirming the systems' integrity

Scope and range
4.1 The visual inspection of a rainwater system to confirm that it is ready to be soundness tested
Range: Checks, Leakage, Adequate support, Damage, Gutters are clear of debris, Signs of damp on the building surface

4.2 A soundness test to industry requirements on rainwater systems pipework and components
Range: Soundness test; Visual inspection, Notify, Initial fill, Wet test, Check for leaks, Complete documentation and notify as required
Pipework; Metal pipework, Plastic pipework

NOS outcome:
5. The methods for determining the type of size of appliances, components and accessories in accordance with industry recognised organisational procedures

NOS amplification criteria
5.1 The factors which affect the selection of rainwater systems for dwellings.
Range: Customer needs, Building layout and features, Energy efficiency, Environmental impact, Cost, Legislation, Rainfall intensity, Roof area, Roof pitch, Running outlet position, Gutter fall, Changes of direction in the gutter run

5.2 The information sources required to size and select rainwater systems and components
Range: Regulations, Industry standards, Manufacturer technical instructions, Verbal and written feedback from the customer, Plans and drawings, Specifications, Pre-determined data

5.3 How to calculate rainwater system requirements used in dwellings

5.4 How to Select rainwater components in accordance with calculations from predetermined data


NOS outcome:
6. How to interpret diagrams and drawings for the rainwater system to locate site services and system supply

NOS outcome:
7. How to interpret diagrams and drawings for the rainwater system to identify the planned location of the appliances, components and accessories

NOS amplification criteria
7.1 Interpret information to complete a detailed materials list.
Range: Quantities and grades; Pipework (RWP), Consumables, Fittings, Components, Appliances, Gutter

7.2  Present calculations and information in a suitable format for quotation and tender





	Delivery advice (depth of content)

Topic 3
Learners will know the industry standard methods of connecting gravity rain water system pipework to the outlets and components and how to interpret typical installation drawing showing outlets identified, and how to produce a fitting schedule 

Learners will be able to identify different types of building fabric and the precautions to be taken when installing gravity rainwater pipework and components within them and industry clipping distances. 

Topic 4
Learners will know the process of and reasons for a visual inspection prior to testing and an insight into some of the types of problem that the inspection might uncover

Learners will know the process used for testing gravity rainwater systems.

Topic 5
Learners will be introduced to the factors that affect the selection of systems, looking at it from the prospective of the customer, size of household and affordability and type of property and also consider external factors such as environmental considerations and current legislation.

Learners will consider the different types of information sources available to help and influence selection and that will help in the calculation of the required system.

Learners will be introduced to the requirement for outlet, gutter and rainwater pipe requirements and how these impact on selection and positioning

Learners will bring all the above together and start using the chosen system requirements and different sources of information and calculate system components using pre-determined data, this will focus on the procedures for calculating;
· Outlet size
· Gutter size
· Rainwater pipe size

Once learners have completed the calculations they will determine how to make the required selection of components

Topic 6
Learners will be able to look at diagrams and drawings and develop a comprehensive materials list.
Learners will be introduced to the use of scale drawings and understand the formula to determine full scale measurements from the drawings and develop this understanding and look at the contents of drawings, plans and specifications.

They will also know the process of using specifications when carrying out design calculations
Learners will know how to prepare line drawings to present design calculations and how to prepare a quotation from design information and calculations and understand the method of presenting and producing a tender

Topic 7
Learners will know the requirements and methods to fit the selected components, appliances and accessories and what documentation and procedures to follow.







Commission

NOS outcome:
8. The visual and manual checks required to confirm that the appliances, components and accessories have been fixed, fitted and connected in accordance with:
· the plumbing and heating system's design
· the working environment
· organisational procedures

NOS amplification criteria
8.1 The visual inspection of a rainwater system to confirm that it is ready to be soundness tested
Range: Checks, Leakage, Adequate support, Damage, Gutters are clear of debris, Signs of damp on the building surface

NOS outcome:
9. the methods and techniques for commissioning the rainwater system in accordance with:
· the plumbing and heating system's design
· the working environment
· organisational procedures

NOS amplification criteria
9.1 The operational checks required during commissioning
Range: Correct fall, No spill over, No leaks

9.2 The commissioning procedures for rainwater systems
Range: Procedure; Visual inspection, Soundness test, Operational checks, Commissioning documentation, Handover

9.3 The range of information that would be detailed on commissioning documentation

9.4 The actions that must be taken when commissioning reveals defects

9.5 The procedure for handing over to the end user

NOS outcome:
10. The appropriate testing procedures for confirming the systems' integrity

NOS amplification criteria
10.1 A soundness test to industry requirements on rainwater systems 




NOS outcome:
11. How to complete relevant documentation in accordance with organisational procedures

NOS amplification criteria
11.1 The information sources required to complete testing and commissioning

	Delivery advice (depth of content)

Topic 8
Learners will know the reasons for a visual inspection prior to the gravity rainwater system receiving water and what is required on a visual inspection and have an overview on;
· the correct support and joint alignment

They will be able to list the visual checks required before it receives water.

Learners will also understand the procedure to follow if they identify installation faults on gravity rainwater systems whilst carrying out a visual inspection

Topic 9
Learners will understand why commissioning systems is important and the procedure they should follow

Learners will know as part of the commissioning procedure they will carry out operational checks, including;
· correct fall
· correct size
· correct support

Learners will know the process for dealing with situations where installations do not meet expectations of specifications and standards and what to do if defective components are identified

Topic 10
Learners will know the method of applying a soundness test on gravity rainwater systems 

Learners will also understand that any leaks must be rectified and re-tested before a test certificate is issued 

Topic 11
Learners will understand the types of information that should be contained within a commissioning document 

Learners will be able to give the appropriate advice on the safe use of a gravity rainwater system to the customer and understand that component manufacturer’s instructions should be left and explained to the customer on hand over.



Service and maintain

NOS outcome:
12. The methods for determining the type of size of replacement appliances, components and accessories in accordance with industry recognised organisational procedures


NOS outcome:
13. The methods and techniques for servicing and maintaining appliances, components and accessories in accordance with:
· the plumbing and heating system's design
· the working environment
· manufacturers' instructions 

NOS outcome:
14. The methods and techniques for replacing/repairing the appliances, components and accessories in accordance with:
· the plumbing and heating system's design
· the working environment
· manufacturers' instructions 

NOS outcome:
15. The appropriate testing procedures for confirming the systems' integrity

NOS outcome:
16. Basic fault-finding techniques

NOS amplification criteria
16.1 The repair and rectification procedures to deal with a range of faults
Range: Diagnose, Notify client, Decommission, Rectify, Re-commission, Hand over

16.2 The methods of obtaining information on system faults
Range: Information; End user, Manufacturer instruction, Visual inspection
Faults: Leaks, Blockages/debris, Inadequate or broken support, Broken gutter/pipe (RWP), Incomplete systems, Incorrect fall, Lack of provision for expansion and contraction

NOS outcome:
17. How to complete relevant documentation in accordance with organisational procedures

NOS amplification criteria
17.1 The types of information to be provided on a maintenance record for rainwater systems



	Delivery advice (depth of content)

Topic 11
Learners will know how to utilize the knowledge achieved when calculating the sizes of appliances, components and accessories for new installations on existing and replacement systems

Topic 12
Learners will know the routine checks required to confirm the effective operation of the components identified, including:
· Leakage from systems
· Blockages in systems
· Improper support to PVC-u gutter systems.

Topic 13
Learners will know the how to apply the knowledge they have developed on decommissioning systems and working on systems safely and then how to the commissioning and testing procedures and how these can be used while replacing/repairing the appliances, components and accessories

Topic 14
Learners will know when and which testing procedure to use during these activities


Topic 15
Learners will understand the procedure for extracting information from manufacturer’s instructions to diagnose system component faults and how to use industry standards to identify system faults. 

They will also know the types of instruments and measuring devices used fault diagnosis techniques and the method of checking system components for correct operation and the methods of repairing faults in cold water system components

Topic 16
Learners will understand the types of additional information that should be contained within a maintenance record for rainwater systems







Apprenticeship	Sanitation Systems  
	Level:
	3

	GLH:
	???



What is this unit about?
The purpose of this unit is for learners to obtain trade experience in plumbing and domestic heating installations.  

The purpose of this unit is for learners to explore sanitation systems within a domestic property and industrial and commercial building and the competences that underpin work on the different systems.  Learners will have the opportunity to:
· inspect and pre-commission sanitation systems.
· decommission sanitation systems
· install and test sanitation systems
· commission sanitation systems
· service and maintain sanitation systems

This work will be in accordance with the current versions of the appropriate industry standards and regulations; the specification; industry recognised working practices; the working environment and the natural environment.



Core knowledge
NOS outcome:
1. The applications, advantages and limitations of appliances, components and accessories in relation to the working environment


NOS amplification criteria
1.1 The types and layout features of sanitary appliances pipework systems
Range: Systems; Primary ventilated stack system, Secondary ventilated stack system, Ventilated branch discharge system, Stub stack system
Layout; Discharge stacks; Soil stack sizes based on WC outlet size, Waste stack sizes serving waste appliances only, Use and types of bends, Proximity of low level connections
Branch discharge; Layout of unventilated and ventilated branch discharge pipework, Maximum pipework lengths and gradients, Sizes of branch discharge pipework for soil and waste appliances, Use of traps and self-sealing valves, Methods of ventilating branch discharge pipework, Methods of connecting multiple waste appliances to branch discharge pipework, Methods of connecting branch discharge pipework into the main stack
Stack ventilation; Proximity of vent outlet to openable windows, Use of air admittance valves
Systems and appliances; Waste appliance connections to gullies, Waste appliance connections direct to drain, WC connection direct to drain

1.2 The working principles of sanitary appliances pipework systems, positioning fixing, connection and operation of components
Range: Bend 92.5 degree, Bend 135 degree, Bend (male-female), Access bend, Offset bend, Branch Tee, Boss, Boss socket, Vent terminal, Waste manifold, Pan connectors, Traps, Waterless trap, Air admittance valve, Clips/brackets, Coupler, Socket plug, Socket rodding access, Floor gullies

1.3 The expansion and contraction in sanitary appliances and pipework systems and negative effects

1.4 The different types of sanitary appliances and components used in dwellings
Range: Conventional WC, Flushing cisterns (automatic and manual), Waste disposal units, Baths, Bidets, Wash hand basins, Shower tray, Bath/shower screens and cubicles, Sinks, Urinals, WC macerators, Waste water lifters used in domestic dwellings, Sink waste disposals
 
1.5 The factors that lead to trap seal loss in sanitary pipework systems

1.6 The working principles of greywater recycling systems

1.7 The suitability of below ground drainage systems to receive waste water
Range: Below ground drainage systems; Combined drainage systems, Separate drainage systems, Partially separate drainage systems, Soakaway, Cesspit, Septic tanks 
Waste water; Foul, Soil, Waste, Condensate water

NOS outcome:
2. The appropriate industry standards and regulations relevant to
· decommissioning
· installing and testing 
· commissioning
· service and maintenance
of sanitary appliances and pipework systems

NOS amplification criteria 
2.1 The information sources required to complete testing and commissioning



NOS outcome:
3. The organisational procedures for confirming with the relevant people the appropriate actions to be taken to ensure that any variations to the planned programme of work will not introduce a hazard and have minimum negative impact on the installation work to be undertaken

NOS amplification criteria
3.1   What may be communicated to the client through the progress of a job

3.2 The types of communication that may be required with the site management team
Range: Architect, Quantity surveyor, Buyer/Estimator, Surveyor, Project manager/Clerk of Works,  Structural engineer, Building services engineer, Contracts manager, Construction manager.

3.3 The importance of complying with company policies and procedures
  
3.4 The impact when materials are not delivered on time against the work programme

3.5 The factors which affect working time allocation to work activities




	Delivery advice (depth of content)

Topic 1
Learners should have an understanding of the different types of sanitary appliances and pipework systems, including 
· Primary ventilated stack system
· Secondary ventilated stack system
· Ventilated branch discharge system
· Stub stack system
and be able to state the advantages and disadvantages of each type and typical applications.

Learners will work on their understanding of system types and understand typical pipe sizes and maximum distances permitted in sanitary appliances pipework systems within dwellings

Learners will develop their understanding of expansion and contraction of pipework and measures to take when installing pipework in different situations.

Learners will develop their understanding of sanitary appliances and pipework systems looking at;
· Sanitary appliances
· Below ground drainage systems
·  Waste water
They will be able to state where these devices are sited in relation to industry standards and how faults affect the safety of these systems.

Learners will understand the factors which lead to trap seal loss


Topic 2
Learners will be able to identify different sources of information available to them while working on sanitary appliances and pipework systems, including those required to complete testing and commissioning.

Topic 3
Learners will have an understanding of different ways of communicating while at work and with different stakeholders from the customer to the site foreman, also the company policy and procedures that are available and how they impact the work being undertaken.

Learners will also be able to identify any changes to the work program and how to respond to these changes






Install

NOS outcome:
4. The methods for determining the type of size of appliances, components and accessories in accordance with industry recognised organisational procedures

NOS amplification criteria
4.1 The factors which affect the selection of sanitary appliances and pipework systems for dwellings.
Range: Customer needs, Building layout and features, Energy efficiency, Environmental impact, Cost, Legislation, Appliance type, Drainage system type, Pipework routes, Access requirements

4.2 The information sources required to size and select sanitary appliances and pipework systems and components
Range: Regulations, Industry standards, Manufacturer technical instructions, Verbal and written feedback from the customer, Plans and drawings, Specifications, Pre-determined data

4.3 How to calculate sanitation system requirements used in dwellings
Range: Gradient, Diameter, Length, Material, System type

4.4 How to Select sanitation components in accordance with calculations from predetermined data

NOS outcome:
5. How to interpret diagrams and drawings for the sanitation system to locate site services and system supply

NOS outcome:
6. How to interpret diagrams and drawings for the sanitation system to identify the planned location of the appliances, components and accessories

NOS amplification criteria
6.1 Interpret information to complete a detailed materials list.
Range: Quantities and grades; Pipework, Consumables, Fittings, Components, Appliances

6.2  Present calculations and information in a suitable format for quotation and tender



	Delivery advice (depth of content)

Topic 4
Learners will be introduced to the factors that affect the selection of systems, looking at it from the prospective of the customer, size of household and affordability and type of property and also consider external factors such as environmental considerations and current legislation.

Learners will consider the different types of information sources available to help and influence selection and that will help in the calculation of the required system.

Learners will be introduced to the requirement for design temperatures and how these impact on selection and positioning

Learners will bring all the above together and start using the chosen system requirements and different sources of information and calculate system components using pre-determined data, this will focus on the procedures for calculating;
· the main stack size
· branch pipework size
· stack vent size

Once learners have completed the calculations they will determine how to make the required selection of components

Topic 5
Learners will be able to look at diagrams and drawings and develop a comprehensive materials list.
Learners will be introduced to the use of scale drawings and understand the formula to determine full scale measurements from the drawings and develop this understanding and look at the contents of drawings, plans and specifications.

They will also know the process of using specifications when carrying out design calculations
Learners will know how to prepare line drawings to present design calculations and how to prepare a quotation from design information and calculations and understand the method of presenting and producing a tender

Topic 6
Learners will know the requirements and methods to fit the selected components, appliances and accessories and what documentation and procedures to follow.






Commission

NOS outcome:
7. The visual and manual checks required to confirm that the appliances, components and accessories have been fixed, fitted and connected in accordance with:
· the plumbing and heating system's design
· the working environment
· organisational procedures

NOS amplification criteria
7.1 A visual inspection of sanitary appliances, pipework systems to confirm that it is ready to be soundness tested
Range: Checks, Leakage, Adequate support, Damage, Signs of damp on the building surface


NOS outcome:
8. the methods and techniques for commissioning the sanitation system in accordance with:
· the plumbing and heating system's design
· the working environment
· organisational procedures

NOS amplification criteria
8.1 The flushing requirements including the use of system additives for new and existing sanitary appliances and pipework systems

8.2 The operational checks required during commissioning
Range: Correct fall, No trap seal loss, No leaks, Adequate support, Waste removed satisfactory

8.3 The commissioning procedures for sanitary appliances, pipework systems and components
Range: Procedure; Visual inspection, Soundness test, Operational checks, Commissioning documentation, Handover

8.4 The range of information that would be detailed on commissioning documentation

8.5 The actions that must be taken when commissioning reveals defects

8.6 The procedure for handing over to the end user

NOS outcome:
9. The appropriate testing procedures for confirming the systems' integrity

NOS amplification criteria
9.1 A soundness test to industry requirements on sanitary appliances and pipework systems pipework and components


NOS outcome:
10. How to complete relevant documentation in accordance with organisational procedures

NOS amplification criteria
10.1 The information sources required to complete testing and commissioning



	Delivery advice (depth of content)

Topic 7
Learners will know the reasons for a visual inspection prior to completing an air test and what is required on a visual inspection 

They will be able to list the visual checks required on sanitary pipework systems and components before an air test is completed.

Learners will also understand the procedure to follow if they identify installation faults on sanitary pipework systems and components whilst carrying out a visual inspection

Topic 8
Learners will understand why commissioning systems is important and the procedure they should follow

Learners will know as part of the commissioning procedure they will carry out operational and performance checks, including;
· the recommended depth of seal on the traps of common appliances
· the method of carrying out a performance test
· how to ensure the seal on traps meets the recommended depth after a performance test
· the correct commissioning procedures for a macerator WC and the reasons that such components need to be correctly commissioned

Learners will know the process for dealing with situations where installations do not meet expectations of specifications and standards and what to do if defective components are identified

Topic 9
Learners will know the method of applying an air test using testing equipment 

Learners will also understand that any leaks must be rectified and re-tested before a test certificate is issued 

Topic 10
Learners will understand the types of information that should be contained within a commissioning document 

Learners will understand that to comply with the he Building Regulations notification has to be given when work is carried 

Learners will be able to give the appropriate advice on serviceable components and highlight specific instructions and understand that relevant component manufacturer’s instructions should be left and explained to the customer on hand over.






Service and maintain

NOS outcome:
11. The methods for determining the type of size of replacement appliances, components and accessories in accordance with industry recognised organisational procedures

NOS outcome:
12. The methods and techniques for servicing and maintaining appliances, components and accessories in accordance with:
· the plumbing and heating system's design
· the working environment
· manufacturers' instructions 

NOS amplification criteria
12.1 How to use manufacturer instructions and job maintenance schedules to establish the periodic servicing requirements of system components

12.2 The routine checks required on sanitation system components and pipework as part of a periodic maintenance programme
Range: Visual inspection of pipework for leakage; adequate support and insulation
Effective operation of terminal fittings, Effective operation of float operated valves, Effective operation of service valves, Condition of sanitation cylinder, Condition of storage cisterns, Unvented cylinder and controls, Effective operation of thermostatic control devices, Temperature and pressure relief valve, Expansion vessel, Composite valve, Pumps

12.3 The types of information to be provided on a maintenance record for sanitary appliances and pipework systems

12.4 The requirements for Legionella and bacterial growth control measures

NOS outcome:
13. The methods and techniques for replacing/repairing the appliances, components and accessories in accordance with:
· the plumbing and heating system's design
· the working environment
· manufacturers' instructions 

NOS outcome:
14. The appropriate testing procedures for confirming the systems' integrity

NOS outcome:
15. Basic fault-finding techniques

NOS amplification criteria
15.1 The repair and rectification procedures to deal with a range of faults
Range: Diagnose, Notify client, Decommission, Rectify, Re-commission, Hand over

15.2 The methods of obtaining information on system faults
Range: Information; End user, Manufacturer instruction, Visual inspection
Faults: Leaks, Blockages, Inadequate or broken support, Trap seal loss, Debris, Expansion and contraction, Cistern faults, Appliance faults, WC macerators, Waste water lifters, Sink waste disposal units, Air admittance valves, Pipework, Condensing Boiler condensate

NOS outcome:
16. How to complete relevant documentation in accordance with organisational procedures

NOS amplification criteria
16.1 The types of information to be provided on a maintenance record for sanitary appliances and pipework systems



	Delivery advice (depth of content)

Topic 11
Learners will know how to utilize the knowledge achieved when calculating the sizes of appliances, components and accessories for new installations on existing and replacement systems

Topic 12
Learners will know the routine checks required to confirm the effective operation of the components identified, including:
· WC macerators
· Waste water lifters
· Sink waste disposal units
· Air admittance valves

Topic 13
Learners will know the how to apply the knowledge they have developed on decommissioning systems and working on systems safely and then how to the commissioning and testing procedures and how these can be used while replacing/repairing the appliances, components and accessories

Topic 14
Learners will know when and which testing procedure to use during these activities

Topic 15
Learners will understand the procedure for extracting information from manufacturer’s instructions to diagnose system component faults and how to use industry standards to identify system faults. 

They will also know the types of instruments and measuring devices used fault diagnosis techniques and the method of checking system components for correct operation and the methods of repairing faults in cold water system components

Topic 16
Learners will understand the types of additional information that should be contained within a maintenance record for sanitary pipework systems and components







Apprenticeship	Perform electrical work on mechanical building services systems
	Level:
	3

	GLH:
	???



What is this unit about?
The purpose of this unit is for learners to obtain trade experience in plumbing and domestic heating installations.   

The purpose of this unit is for learners to explore electrical systems within a domestic property and industrial and commercial building and the competences that underpin work on the different systems.  Learners will have the opportunity to:
· inspect and pre-commission electrical systems.
· Decommission / install and test electrical systems
· commission electrical systems
· maintain electrical systems

This work will be in accordance with the current versions of the appropriate industry standards and regulations; the specification; industry recognised working practices; the working environment and the natural environment.

This unit is for people who are required to carry out work on electrical supplies and/or circuits for the control of plumbing and heating systems which:
· do not require the addition of a circuit to the existing fixed electrical installation
· will only be associated with the disconnection, installation and/or connection of electrical equipment and components associated with the supply and/or control of mechanical services systems
The person performing this work must be able to comply with the correct procedures and practices for disconnecting, installing and/or connecting electrical equipment and components that supply and/or control plumbing and heating systems. This work must be in accordance with the current versions of the appropriate industry standards and regulations, the specification, industry recognised working practices, the working and natural environment. It will not involve the testing and commissioning of the fixed electrical installation and its constituent parts. They must know and understand the types, applications and limitations of electrical supplies, safe isolation and control equipment, earthing and overcurrent protection and /cables/wiring associated with plumbing and heating systems

Core knowledge
NOS outcome:
1. The limitations of your responsibility when carrying out work on electrical supplies and/or circuits for the control of mechanical building services systems


NOS outcome:
2. The applications, advantages and limitations of electrical supplies


Scope and range
2.1 Electrical systems
 Range: Extra low voltage and/or low voltage single and/or multi-phase provision for; Control, Communication, Heating, Lighting, Power

NOS outcome:
3. The applications, advantages and limitations of different electrical equipment, cables/wiring, accessories and components in relation to the working environment


Scope and range
3.1 Electrical equipment
Range: Isolators, Circuit breakers, Fuses, Switches, Socket-outlets/fused-spurs, Earthing protection, Motor control equipment, Control panels – environmental control, Control devices – electrical, electronic; electro-mechanical, Smart controls

3.2 Cables and wiring
Range: thermosetting insulated cables including flexes, single and multicore thermoplastic and thermosetting insulated cables, flat profile cable, mineral insulated cables, single wire armoured cables, armoured/braided flexible cables and cords, fire resistant cable.

3.3 Components
Range: Boiler, Central heating controls; Zone valves (2 port, 3 port, mid position and diverter), Programmer, Timer, Thermostats, Programmable room stat, Optimizer, Frost stat, Wiring centre, Cylinder stat, Wi-fi routers, Wi-Fi range extenders.
Wiring centres, Immersion Heater, Instantaneous shower, Shower pump, Jacuzzi bath/hot tub, Macerator WC, Heat producing or cooling appliances, Pumps, Fans
 
3.4 Working environment (internal or external)
Range; Commercial, Industrial, Domestic, Agricultural, Horticultural, Leisure and entertainment, Residential medical and care facilities, public Services establishments, Pre 1919 traditional/historic buildings 

NOS outcome:
4. The appropriate industry standards and regulations relevant to carrying out work on electrical supplies and/or circuits for the control of mechanical building services systems

Scope and range 
4.1   Electrical systems
 Range: Extra low voltage and/or low voltage single and/or multi-phase provision for; Control, Communication, Heating, Lighting, Power

4.2   The information sources required to complete testing and commissioning


NOS outcome:
5. How to verify that job information and documentation is current and relevant and that the plant, instruments, access equipment and tools are fit for purpose

Scope and range
5.1 Plant
Range: Generators, Transformers for low voltage hand-tools, Lifting equipment, Access equipment

5.2 Workplace information
Range: Job specifications, Plans/drawings, Work programmes, Variation order, Delivery notes, Time sheets, Policy documentation – health & safety, environmental, customer service, Manufacturer guidance, Installation instructions, Service & maintenance instructions, User instructions, Customer information, Quotations, Estimates, Invoices/statements, Statutory cancellation rights, Handover information



NOS outcome:
6. How to produce a risk assessment and method statement for the work to be carried out, including the identification and use of personal protective equipment, in accordance with:
· the mechanical building services (plumbing and heating) system's design
· the conditions of the working environment
· organisational procedures 

Scope and range
6.1 Working environment (internal or external)
Range; Commercial, Industrial, Domestic, Agricultural, Horticultural, Leisure and entertainment, Residential medical and care facilities, public Services establishments, Pre 1919 traditional/historic buildings

6.2 Organisational procedures 
Range:  Information management, Project management, Risk assessment and management, Implementing and monitoring health & safety requirements and issues, Implementing and monitoring issues relating to the natural environment, Customer service, Accident reporting, Emergencies.
Communication with relevant people; Customers/clients, Client representatives, Supervisors sit/contract manager, Other contractors/trades, Members of the public, Work colleagues.

6.3 How to produce a method statement for areas of work with safety risk 
Range: Information to be provided in a method statement, Presentation of a method statement

NOS outcome:
7. The organisational procedures for confirming with the relevant people the appropriate actions to be taken to ensure that any variations to the planned programme of work will not introduce a hazard and have minimum negative impact on the installation work to be undertaken

Scope and range
7.1   What may be communicated to the client through the progress of a job

7.2 The types of communication that may be required with the site management team
Range: Architect, Quantity surveyor, Buyer/Estimator, Surveyor, Project manager/Clerk of Works,  Structural engineer, Building services engineer, Contracts manager, Construction manager.

7.3 The importance of complying with company policies and procedures
  
7.4 The impact when materials are not delivered on time against the work programme

7.5 The factors which affect working time allocation to work activities

NOS outcome:
8. The methods for the safe transport and/or disposal of waste materials, substances and liquids in accordance with suppliers' and manufacturers' instructions


Scope and range
8.1 The methods of safe storing of tools, equipment and materials

8.2 How the hazards of some substances and mixtures can be identified from the labels on packaging
Range: Globally Harmonised System (GHS) on the classification and labelling of hazardous substances and mixtures 
categorisation and hazard classes: Physical hazards: Explosives, Flammable gases, Oxidising liquids, Corrosive to metals
Health hazards: Acute toxicity, Skin corrosion/irritation, Eye damage/irritation, Respiratory/skin sensitisation
Environmental hazards: Hazardous to the aquatic environment
presentation of information: GHS pictogram + Signal word (Danger or Warning) + Hazard statement (Causes serious eye damage, Toxic if swallowed, etc.) + Precautionary statement (Wear eye protection, Do not eat, drink or smoke when using this product, etc.)

8.3 How to deal with commonly encountered substances
  Range: Lead - solid and fume, Solvents and lubricants, Fluxes, Jointing compounds, Sealants, Gases – LPG, oxy-acetylene and carbon dioxide, Petroleum, Diesel fuels, Cleaning agents

8.4 The common building materials and services components that may contain asbestos
Range: Flue, soil, rainwater pipes and gutters, Tanks and cisterns, Artex, Small gaskets and seals, Bath panels/paneling, Floor tiles


	Delivery advice (depth of content)

Topic 1
Learners 
Learners will work on their understanding of 

Topic 2
Learners should be aware of the working principles of 

Topic 3
Learners will be able to 
Learners will 



Inspect and pre commission

NOS outcome:
9.	The methods for selecting electrical equipment, cables/wiring, accessories and components to ensure that they are fit for purpose

Scope and range
9.1 The the electrical supply is suitable for the plumbing and domestic heating systems


	Delivery advice (depth of content)

Topic 9
Learners will know 







Decommission / Install

NOS outcome:
10. The methods and techniques for disconnecting, installing and/or connecting electrical equipment, cables/wiring, accessories and components in accordance with: 
· the mechanical building services (plumbing and heating) system's design
· manufacturers' instructions
· the correct procedures for safe isolation

Scope and range
10.1 The correct means of electrical isolation prior to commencing work.
Range: Disconnection, Installation, Connection

10.2 The status of the electrical supply
Range: Live, Dead

10.3 The safe-isolation of electrical equipment and components associated with the electrical supply of the plumbing and domestic heating system
Range: Electrical equipment; Isolators, Circuit Breakers, fuses, Switches, Socket-outlets/fused-spurs, Earthing protection, Motor control equipment, Control panels – environmental control, Control devices - electrical; electronic; electro-mechanical, Smart controls
Electrical supply; Extra low voltage and/or low voltage single -phase provision for; Control, Communication, Heating, Lighting, Power
Components; Boiler, Central heating controls; Zone valves (2 port, 3 port, mid position and diverter), Programmer, Timer, Thermostats, Programmable room stat, Optimizer, Frost stat, Wiring centre, Cylinder stat, Wi-fi routers, Wi-Fi range extenders.
Wiring centres, Immersion Heater, Instantaneous shower, Shower pump, Jacuzzi bath/hot tub, Macerator WC, Heat producing or cooling appliances, Pumps, Fans

10.4 The work on electrical equipment, cables/wiring and components associated with the electrical supply and control of the plumbing and domestic heating system
Range: Boiler, Central heating controls; Zone valves (2 port, 3 port, mid position and diverter), Programmer, Timer, Thermostats, Programmable room stat, Optimizer, Frost stat, Wiring centre, Cylinder stat, Wi-fi routers, Wi-Fi range extenders.
Wiring centres, Immersion Heater, Instantaneous shower, Shower pump, Jacuzzi bath/hot tub, Macerator WC, Heat producing or cooling appliances, Pumps, Fans


10.5 The electrical equipment, cables/wiring and components are in accordance with the requirements of the plumbing and domestic heating system

10.6 The electrical equipment, cables/wiring and components are of proper construction in accordance with the requirements of the plumbing and domestic heating system
Range: Insulation, Mechanical strength, Protection


NOS outcome:
11. How to interpret diagrams and drawings for the mechanical building services system to identify the location of the:
· site services
· electrical equipment, accessories and components 

Scope and range
11.1 The electrical equipment, cables/wiring and components are in accordance with the requirements of the plumbing and domestic heating system 

11.2 The electrical equipment, cables/wiring and components are of proper construction in accordance with the requirements of the plumbing and domestic heating system
Range: Insulation, Mechanical strength, Protection


	Delivery advice (depth of content)

Topic 16
Learners will know 

Topic 17
Learners will know 








Commission

NOS outcome:
12. Industry recognised methods and procedures for the functional testing of the electrical equipment, accessories and components associated with the electrical supply and/or control of the mechanical building services system

Scope and range
12.1 A visual inspection of a sanitation system to confirm that it is ready to be soundness tested


	Delivery advice (depth of content)

Topic 21
Learners will know 








Maintain

NOS outcome:
13. How to identify and rectify electrical faults in the mechanical building services system in accordance with:
· industry recognised methods
· the limitations of your responsibility

Scope and range
13.1 How to rectify electrical faults and deficiencies on plumbing and domestic heating systems
Range: Appliance components; Micro switches, Relays, Pressure switches, Printed circuit boards, Pumps, Fans
Control components; Thermostats, Programmers / timers, Electrically operated control valves, Wiring centres
Deficiencies; Inadequate earthing provision, Defective cable routing, Defective termination, Incorrect polarity, Provision of inadequate circuit protection device


	Delivery advice (depth of content)

Topic 25
Learners will know 








Apprenticeship	Plumbing and heating Systems Performance Skills
	Level:
	3

	GLH:
	???



What is this unit about?
The purpose of this unit is for learners to obtain trade experience in plumbing and domestic heating installations.  

The purpose of this unit is for learners to explore plumbing and heating systems within a domestic property and industrial and commercial building and the competences that underpin work on the different systems.  Learners will have the opportunity to:
· inspect and pre-commission plumbing and heating systems.
· decommission plumbing and heating systems
· install and test plumbing and heating systems
· commission plumbing and heating systems
· service and maintain plumbing and heating systems

This work will be in accordance with the current versions of the appropriate industry standards and regulations; the specification; industry recognised working practices; the working environment and the natural environment.



Core Skills
NOS outcome:
1. Verify that the job information and documentation are current and relevant and that the plant, instruments, access equipment and tools are fit for purpose



NOS outcome:
2. Confirm before work starts that the work location and work area can be accessed safely and has been checked for the risk to other personnel on the site, and take appropriate action if a risk is present


Scope and range
2.1 The Access and exit routes
Range: Candidates must be assessed on three of the following: adequate lighting, routes free from obstruction, follow safety signs and notices, emergency exit routes in place, appropriate barriers 

NOS outcome:
3. Select appliances, components and accessories and confirm that they are:
· of the right type and size
· fit for purpose in accordance with the plumbing and heating system's design
· suitable for the working environment in which they are to be installed

Scope and range 
16.1 Systems 
Range: Candidates must be assessed on cold and hot water systems and then one from the remaining three: cold water systems, hot water systems, central heating systems, sanitation systems, gravity rainwater systems 


16.2 The Pipework
Range: Candidates must be assessed on three of the following: copper, plastic pressure pipe, steel (screwed or pressed), stainless steel, plastic (sanitary), rainwater  	


NOS outcome:
4. Confirm that the site services and system supply are compatible with the plumbing and heating system's design




NOS outcome:
5. Produce a risk assessment and method statement for the work to be carried out, including the identification and use of personal protective equipment, in accordance with the working environment

Scope and range

5.1 The Health and safety requirements
Range: Candidates must be assessed on two of the following: risk assessment, method statements, work permits

NOS outcome:
6. Comply with industry practices and organisational procedures to ensure the co-ordination of site services and system supply and the activities of other trades

NOS outcome:
7. Confirm the integrity of the installed system using appropriate testing procedures

NOS outcome:
8. Confirm with the relevant people:
· those necessary variations to the planned programme of work
· the actions to be taken to ensure that any variations to the planned programme of work will minimise the potential for hazard and risk

NOS outcome:
9. Implement organisational procedures for the safe transport and/or disposal of waste material, substances and liquids in accordance with suppliers' and manufacturers' instructions

NOS outcome:
10. Complete relevant documentation in accordance with organisational procedures

NOS amplification 
10.1 Documentation 
Range: Candidates must be assessed on three of the following: variation order, timesheets, work programme, requisitions, delivery note




Inspect and pre commission

NOS outcome:
11. Confirm appliances, components and accessories installed are:
· of the right type and size
· fit for purpose in accordance with the plumbing and heating system’s design
· suitable for the working environment in which they are installed

NOS outcome:
12. Determine that the appliances, components and accessories have been fitted in accordance with:
· the plumbing and heating system’s design
· the working environment
· manufacturer instructions

Scope and range
12.1	Preparatory work 
Range: Candidates must be assessed on all of the following: safe and unobstructed access to work areas, safe storage of materials tools and equipment, reporting pre-existing damage, protecting the building fabric

Candidates must be assessed on: drilling walls or floors, cutting holes and notches in timber floor joists, cutting chases in wall or floor surfaces.

NOS outcome:
13. Inspect and pre-commission appliances, components and accessories in accordance with:
· the plumbing and heating system’s design
· manufacturer instructions


Decommission

NOS outcome:
14. Decommission appliances, components and accessories in accordance with industry practices and organisational procedures


NOS outcome:
15. Ensure that the plumbing and heating system cannot be accidently reactivated or become dangerous




Install

NOS outcome:
16. Determine at the outset, that the plans for positioning and fixing the appliances, components and accessories are in accordance with:
· the plumbing and heating system's design
· the working environment
· manufacturer instructions

Scope and range
16.1 Systems 
Range: Candidates must be assessed on cold and hot water systems and then one from the remaining three: central heating systems, sanitation systems, gravity rainwater systems 


16.2 The Pipework
Range: Candidates must be assessed on three of the following: copper, plastic pressure pipe, steel (screwed or pressed), stainless steel, plastic (sanitary), rainwater  

NOS outcome:
17. Measure and mark out the locations for fitting and fixing the selected appliances, components and accessories in accordance with:
· the plumbing and heating system's design
· manufacturer instructions

NOS outcome:
18. Fit, fix and connect the selected appliances, components and accessories in accordance with:
· the plumbing and heating system's design
· the working environment
· manufacturer instructions

Scope and range
18.1 Jointing methods
Range: Candidates must be assessed on four of the following: compression, push fit plastic pressure, push fit waste, threaded/screwed, soft soldered, crimped, glues/adhesives, fusion welded



	3.3 Components
Range: Candidates must be assessed on six components from Group A with at least three on more than one occasion and three unique components from Group B:

	Group A
	Group B

	· bath
· WC 
· wash hand basin
· sink
· shower and tray
· cylinder
· boiler (connections)
· soil stack system
· rain water/guttering system
· F&E/CWSC Cistern
· pump
· motorised valves
· radiator
· water conditioners/filters
	· urinal 
· bidet
· booster pump/shower pump
· accumulators/expansion vessels 
· fan convector
· low loss header
· macerator or waste water lifter/pump
· greywater/rainwater station
· water softener/filter                                                                                                     
· refrigerator cold connection
· washing machine/dishwasher 
· underfloor heating circuit and underfloor manifold
· outside tap installation
· backflow protection components i.e. ea, eb, ec or ed back flow protection






Commission

NOS outcome:
19. Confirm appliances, components and accessories installed are:
· of the right type and size
· fit for purpose in accordance with the plumbing and heating system's design
· suitable for the working environment in which they are installed

Scope and range
19.1 A visual inspection of a hot water system to confirm that it is ready to be soundness tested

NOS outcome:
20. Perform visual and manual checks to ensure that the appliances, components and accessories have been fixed, fitted and connected in accordance with:
· the plumbing and heating system's design
· the working environment
· manufacturers' instructions:


NOS outcome:
21. Confirm the integrity of the installed system using appropriate testing procedures


NOS outcome:
22. Commission appliances, components and accessories, adjusting safely and effectively the control features in accordance with:
· the plumbing and heating system's design
· the working environment
· manufacturers' instructions

Scope and range
22.1 Charge the system to normal operating pressure and check for leaks
Candidates must be assessed on two of the following systems on two occasions:
· hot and cold water systems
· central heating systems
· sanitation and drainage systems


Service and maintain

NOS outcome:
23. Determine at the outset, that the plans for servicing and maintaining the appliances, components and accessories are in accordance with:
· the plumbing and heating system's design
· the working environment
· manufacturer instructions


NOS outcome:
24. Complete appropriate testing procedures in line with industry practices


NOS outcome:
25. Accurately identify the cause of faults and those parts/components that need to be repaired/replaced


NOS outcome:
26. Carry out service and maintenance activities and procedures in accordance with:
· the plumbing and heating system's design
· the working environment
· manufacturer instructions




NOS outcome:
27. Complete repairs/replacements as necessary

Scope and range

	3.3 Faults
Range: Candidates must be assessed on three from Group A (common faults) and three from Group B (system faults):

	Group A
	Group B

	· system debris
· pump failure
· leakage
· trap seal loss
· expansion and contraction
· cistern failure 
· pumping over/persistent venting
· emitter cold spots 
· TRV/ valve
· tap/valve failure
	· accumulator expansion vessel failure
· motorised valves not operating
· heat exchanger failure
· expansion valve
· WC macerators/waste water lifter
· sink waste disposal units
· control failure
· pressure relief valve
· thermostat
· programmer
· air admittance valves
· condensing boiler condensate
· component failure




	Delivery advice (depth of content)

Topic 23
Learners will know 




Guidance for delivery
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