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	UNIT CODE
	CPPFPSM3127

	UNIT TITLE
	Conduct water flow testing using externally mounted ultrasonic flow meters

	APPLICATION
	This unit specifies the skills and knowledge required to conduct flow testing using externally mounted ultrasonic flow meters.  The unit relates to portable ultrasonic flow measuring devices that can be externally mounted to pipe work such as tank quick fill lines, and hydrant or sprinkler system pipe work.  These competencies are required by fire protection technicians who perform routine servicing of water-based fire protection systems at clients’ premises.
The unit includes:
· conducting water supply proving flow tests using externally mounted ultrasonic flow meters
· preparing written water supply proving test reports detailing test pass or fail results and recommendations to rectify defects.
The unit covers water supply proving tests including quick fill flow tests specified in AS 1851 Routine service of fire protection systems and equipment (AS 1851) using externally mounted flow meters.  This work involves tasks that for some installations may initiate fire alarms or automatic start fire pumpsets.  Isolation of these systems is not covered by this unit, nor is flow testing from fire hydrant valves or using fixed flow testing equipment such as annubars.  
This unit may form part of the licensing requirements for persons engaged in routine servicing of fire protection systems and equipment in those states and territories where these are regulated activities.

	PREREQUISITE UNIT
	Nil

	ELEMENTS
	PERFORMANCE CRITERIA

	Elements describe the essential outcomes.
	Performance criteria describe what needs to be done to demonstrate achievement of the element.

	1. Confirm work instructions and compliance requirements.
	1.1 Review work instructions to clarify service timeframes, client needs and service location.
1.2 Review AS 1851 to understand minimum flow testing outcomes required for water supply proving tests for fire protection systems and apply to work instructions.
1.3 Review and follow workplace policies and procedures for service operation, including workplace health and safety (WHS).

	2. Plan and prepare to conduct flow test.
	2.1 Discuss planned flow test procedures with client to communicate potential interference to site occupants or operations and clarify issues.
2.2 Identify hazards in the work area and apply risk control measures.
2.3 Select and use required tools and equipment including personal protective equipment (PPE).
2.4 Determine fire-suppression system performance requirements by interoperating previous test results, baseline data and considering the installation configuration.
2.5 Fit pressure gauge of known good accuracy at suitable location.
2.6 Measure pipe wall thickness using ultrasonic thickness gauge and enter value into ultrasonic flow meter.
2.7 Follow manufacturers’ instructions to select correct ultrasonic transducers and fit them to the pipe to be tested.
2.8 Follow manufacturers’ instructions to enter required parameters into flow meter in preparation for testing.

	3. Conduct flow test.
	3.1 Initiate procedures to achieve required flow following according to type of system being tested.
3.2 Wait for flow rate to stabilise and record value.
3.3 Record residual pressure at the recorded flow rate.
3.4 Reinstate system to shut flow.
3.5 Record static pressure.
3.6 Repeat test for all remaining water supplies that require testing.

	4. Finalise service operation.
	4.1 Remove flow meter and pressure gauge.
4.2 Dispose of waste from service operation and leave client premises in a clean and tidy condition.
4.3 Clean, maintain and store tools and equipment.

	5. Complete water supply proving test report.
	5.1 Compare flow and pressure results to baseline data.
5.2 Prepare water supply proving test report detailing pass or fail results for each test conducted.
5.3 Report identified defects including possible likely causes and courses of action for rectification.
5.4 For significant defects, communicate to the client the impacts to life safety should the defective fire-suppression system be automatically called to operate.

	FOUNDATION SKILLS
This section describes the language, literacy, numeracy and employment skills essential to performance in this unit but not explicit in the performance criteria: 
· writing skills to report water flow test results and recommendations using logical organisational structure in writing and coherently linked paragraphs
· reading skills to interpret: 
· system design information that may include pictures or cut-away sections of control assemblies and valves to show operation
· technical information in Australian standards, baseline data and system installation specifications
· numeracy skills to calculate:
· pressure scales in metric and imperial measurements
· test results from flow meters and gauges using different units of measurement including litres per minute, kilopascals (kPa), RPM and percentages
· tank cylindrical and cuboid tank volumes
· time required to fill a given volume, given an inflow rate
· problem solving skills to select suitable flow load test procedures to satisfy system performance requirements.

	UNIT MAPPING INFORMATION
	No equivalent unit

	LINKS
	Companion volumes to this training package are available at the VETNet website: http:/



	TITLE
	Assessment requirements for CPPFPSM3127 Conduct water flow testing using externally mounted ultrasonic flow meters

	PERFORMANCE EVIDENCE

	To demonstrate competency in this unit, a person must conduct water flow testing using an ultrasonic flow meter externally mounted to hydrant or sprinkler system pipe work such as an automatic pilot-operated quick fill valve of no less than DN 50 complete with pilot trim pipe and operation valves:
· the flow condition should be at a rate no less than 600 litres per minute and two tests are to be completed:
· one using the time transient method
· one using the Doppler shift method.
In doing this, the person must meet the performance criteria for this unit.

	[bookmark: _Hlk488743437]KNOWLEDGE EVIDENCE
To be competent in this unit, a person must demonstrate knowledge of:
· workplace policies and procedures that ensure compliance with regulations, standards and legal rights and responsibilities when conducting water flow testing of fire-suppression systems using externally mounted ultrasonic flow meters:
· AS 1851
· AS 2419 Fire hydrant installations (AS 2419)
· AS 2118 Automatic fire sprinkler systems (AS 2118)
· AS 2304 Water storage tanks for fire protection (AS 2304)
· environmental protection
· National Construction Code (NCC)
· workplace health and safety (WHS)
· action to take when a breach of WHS or other policy occurs when conducting water flow testing of fire-suppression systems
· general identification and descriptions of NCC water supply types:
· atmospheric pressure tanks
· break tanks
· grade 1, 2 and 3 water supplies
· reduced capacity water storage tanks
· single and dual supplies
· water supply types and requirements specified in AS 2118 part 6
· general operation and identification of water-based fire protection system components:
· atmospheric water storage tanks
· ball float valves
· block plan system pressure and flow requirements
· pilot operated automatic quick fill valves
· pipe schedule charts
· towns' main reticulated water supplies
· ultrasonic thickness gauges
· underground key operated valves
· valve anti-tamper controls
· hazards and risks typically encountered when flowing high volume rates at high pressure, and control measures for each
· procedures for reinstating fire-suppression systems after water flow testing procedures
· purpose and types of tools and equipment used when conducting water flow testing of fire suppression systems using externally mounted ultrasonic flow meters:
· external type ultrasonic flow meters
· hand tools
· personal protective equipment (PPE)
· pressure gauges 0-2500 kPa
· ultrasonic thickness gauges
· terminology and concepts associated with ultrasonic flow measurement:
· flow velocity
· laminar and turbulent flow
· pipe and fluid acoustic properties including speed of sound
· transient – time and Doppler-shift methods
· ultrasonic coupling gel.

	ASSESSMENT CONDITIONS 

	Assessors must satisfy the requirements for assessors listed in the Standards for Registered Training Organisations.
Evidence of assessment for items specified in the performance evidence must be based on direct observation and assessment of the candidate by the assessor in a workplace or simulated workplace environment.
Assessors are responsible for ensuring that the person demonstrating competency has access to:
· industry-standard tools and equipment used when conducting flow testing of fire-suppression systems:
· hand tools
· PPE
· pressure gauge 0-2500 kPa
· ultrasonic thickness gauge
· ultrasonic flow meter capable of measuring using the Doppler and time-transient methods
· a typical water supply suitable for ultrasonic flow testing such as an automatic pilot-operated quick fill valve of no less than DN 50 complete with pilot trim pipe and operation valves. The flow condition should be at a rate no less than 600 litres per minute:
· this arrangement may be simulated, such as a water storage tank suppling a pump feeding an automatic quick fill valve discharging back into the tank
· the pipe to be used for measuring flow must be compatible with the flow meter requirements including minimum length of straight pipe to ensure laminar flow
· Australian standards:
· AS 1851
· AS 2419
· AS 2118
· AS 2941.

	LINKS
	Companion volumes to this training package are available at the VETNet website: http://
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