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	PURPOSE OF THE UNIT STANDARD 


	To enable persons involved in the installation, commissioning, maintenance and repair of equipment using Ammonia refrigerant to carry out the following tasks without endangering themselves or others and causing minimal adverse effect on the environment: 

  To identify the containers for Ammonia refrigerant. 

  To demonstrate and explain the safe handling of Ammonia refrigerant containers. 

  To name and explain the hazards involved when working with Ammonia refrigerant and the precautions to be taken to prevent harm to self, others, plant and the environment when handling Ammonia refrigerant. 

  To explain the effect of liquid and/or vapour Ammonia on humans, animals and the environment and to demonstrate the action to be taken in an environment containing Ammonia. 

  To provide first aid to persons having been exposed to ammonia. 

  To state and explain the action to be taken when an Ammonia leak has been found. 

  To discuss the use of Ammonia as a refrigerant in industrial refrigeration plants. 


	LEARNING ASSUMED TO BE IN PLACE AND RECOGNITION OF PRIOR LEARNING 


	  It is assumed that learners starting to learn toward this unit standard have an understanding of the basic principles of refrigeration and can explain the operation of commercial and industrial refrigeration plants using Ammonia. 

  It is assumed that learners starting to learn toward this unit standard have an understanding of the relevant requirements set out in SANS 10147 code of practice. 


	UNIT STANDARD RANGE 


	  Properties of Ammonia: 

  Smell, flammability, toxicity, risk of fire, density in relation to air. 

  Personal protection equipment: 

  Gas masks, K-filter, goggles, gloves, overall. 

  For plants containing more than 1000 kg of Ammonia: breathing apparatus, complete protective clothing. 

  Special equipment: chemical suit, fire man`s suit 

  Personal safeties required outside plant room: 

  Permanent connected water hose. 

  Emergency shower and eye wash unit 

  Life line. 

Ammonia detection: 

  Smell, detector tubes, portable instruments and stationary instruments. 

  Reasons for emissions: 

  Operative mistakes, packing/gaskets, bad welds, corrosion, outside physical damage, process fault and combinations. 


	UNIT STANDARD OUTCOME HEADER 


	N/A 


	Specific Outcomes and Assessment Criteria: 


	SPECIFIC OUTCOME 1 


	Discuss the properties of Ammonia refrigerant and the hazards when used as a refrigerant. 


	
ASSESSMENT CRITERIA 


	ASSESSMENT CRITERION 1 


	The properties of ammonia are listed and discussed. 


	ASSESSMENT CRITERION 2 


	The containers for ammonia refrigerant are identified. 


	ASSESSMENT CRITERION 3 


	The hazards when using ammonia as a refrigerant are listed and discussed. 


	ASSESSMENT CRITERION 4 


	The consequences of ammonia leakage into the atmosphere or water are listed and explained 


	ASSESSMENT CRITERION 5 


	The precautions to be taken to prevent harm to self, others, plant and the environment when handling ammonia refrigerant are listed and discussed. 


	ASSESSMENT CRITERION 6 


	The consequences of liquid ammonia being spilt on the human skin are listed and explained. 


	ASSESSMENT CRITERION 7 


	The actions to be taken when a person has been exposed to liquid and/or vapour ammonia are listed, explained and demonstrated. 


	ASSESSMENT CRITERION 8 


	The consequences of ammonia vapour entering the atmosphere are listed and explained. 


	ASSESSMENT CRITERION 9 


	The personal protective equipment to be used when handling Ammonia is listed and discussed. 


	ASSESSMENT CRITERION 10 


	The concentration levels causing distress and/or danger to humans are listed and discussed. 


	SPECIFIC OUTCOME 2 


	Discuss the use of ammonia in refrigeration systems. 


	
ASSESSMENT CRITERIA 


	ASSESSMENT CRITERION 1 


	The action required on finding a leak on a system is explained and demonstrated. 


	ASSESSMENT CRITERION 2 


	The method of minimizing the loss of ammonia from a system through leaks is explained. 


	ASSESSMENT CRITERION 3 


	The importance of ensuring that a system is gas-tight and clean at all times is explained. 


	ASSESSMENT CRITERION 4 


	The methods of leak testing a system are explained and demonstrated. 


	ASSESSMENT CRITERION 5 


	The need for dehydration before charging a system is explained. 


	ASSESSMENT CRITERION 6 


	The storage and disposal of recovered compressor oil is explained and demonstrated. 


	ASSESSMENT CRITERION 7 


	The personal protective equipment to be used when working on a system containing ammonia is listed, inspected for safety and suitability and its use explained and demonstrated. 


	ASSESSMENT CRITERION 8 


	The effects and consequences of an Ammonia vapour release are listed and discussed. 


	ASSESSMENT CRITERION 9 


	The effects and consequences of an Ammonia liquid release are listed and discussed. 


	ASSESSMENT CRITERION 10 


	The safety equipment required inside and near the plant containing Ammonia is listed and reasons for it are discussed. 


	SPECIFIC OUTCOME 3 


	List, explain and demonstrate the safety procedures when handling of ammonia refrigerant. 


	
ASSESSMENT CRITERIA 


	ASSESSMENT CRITERION 1 


	The storage of ammonia refrigerant containers is explained. 


	ASSESSMENT CRITERION 2 


	The safety procedures needed when working with ammonia in confined spaces and occupied areas is explained. 


	ASSESSMENT CRITERION 3 


	The hazards presented by ammonia are explained. 


	ASSESSMENT CRITERION 4 


	The personal protective clothing that must be worn when working with ammonia is described and inspected for suitability and safety. 


	ASSESSMENT CRITERION 5 


	The personal protective equipment that should be used when working with ammonia is described, inspected for safety and suitability and its use is demonstrated. 


	ASSESSMENT CRITERION 6 


	The escape routes from the plant rooms are identified 


	ASSESSMENT CRITERION 7 


	The people or organisations to be informed when a leak occurs are known. 


	ASSESSMENT CRITERION 8 


	The emergency procedure notices required in and around the plant rooms are listed and inspected. 


	SPECIFIC OUTCOME 4 


	Demonstrate the safe handling of ammonia. 


	
ASSESSMENT CRITERIA 


	ASSESSMENT CRITERION 1 


	The safety precaution to be taken to minimize ammonia accidents and the possible effects of such accidents is described. 


	ASSESSMENT CRITERION 2 


	The identification labeling required for ammonia systems is described. 


	ASSESSMENT CRITERION 3 


	The safety procedures required when handling, storing and transporting ammonia are described. 


	ASSESSMENT CRITERION 4 


	The recovery and/or disposal of ammonia from a system is explained and demonstrated. 


	ASSESSMENT CRITERION 5 


	The consequences of releasing ammonia in a drain is explained. 


	ASSESSMENT CRITERION 6 


	The recovery of oil from a system is explained and demonstrated. 


	ASSESSMENT CRITERION 7 


	The purging of air from a system is explained and demonstrated. 


	ASSESSMENT CRITERION 8 


	The charging of a system with refrigerant after evacuation is demonstrated. 


	ASSESSMENT CRITERION 9 


	The condition/phase of the ammonia (pressure, phase, temperature) at various points in the system is stated and described. 


	ASSESSMENT CRITERION 10 


	The meaning of superheated ammonia gas and sub cooled ammonia liquid is explained. 


	SPECIFIC OUTCOME 5 


	List and demonstrate the methods of detecting ammonia in the atmosphere. 


	
ASSESSMENT CRITERIA 


	ASSESSMENT CRITERION 1 


	The methods of detecting ammonia in the atmosphere are listed. 


	ASSESSMENT CRITERION 2 


	The position where stationary detectors should be installed is stated and reasons explained. 


	ASSESSMENT CRITERION 3 


	The methods of detecting ammonia in the atmosphere by means of detector tubes and portable instruments are explained and demonstrated. 


	ASSESSMENT CRITERION 4 


	The limits to which detection instruments must be set are listed and explained. 

	UNIT STANDARD ACCREDITATION AND MODERATION OPTIONS 


	Any person wishing to be assessed against this unit standard may apply to an assessment agency, assessor or provider institution accredited by the relevant ETQA, who may appoint a moderator to be present at the assessment. 

The assessor must have knowledge and experience of air-conditioning or refrigeration. 


	UNIT STANDARD ESSENTIAL EMBEDDED KNOWLEDGE 

	  The properties and hazards of ammonia when used as a refrigerant, 

  The use of ammonia as a refrigerant. 

  The safety procedures when handling ammonia. 

  The actions to be taken when ammonia is released into the atmosphere. 

  The first aid procedures required when a person has been exposed to ammonia. 

  The personal and plant safety equipment required in and around the plant room. 


	UNIT STANDARD DEVELOPMENTAL OUTCOME 


	N/A 


	UNIT STANDARD LINKAGES 


	N/A 


	Critical Cross-field Outcomes (CCFO): 


	UNIT STANDARD CCFO IDENTIFYING 


	Selecting instrumentation to carry out tests 


	UNIT STANDARD CCFO ORGANIZING 


	Prepare, plan and select resources for tasks to be carried out 


	UNIT STANDARD CCFO COLLECTING 


	Reading and interpreting the safety procedures for ammonia 


	UNIT STANDARD CCFO SCIENCE 


	Use tools and instrumentation and interpretation of results 


	UNIT STANDARD CCFO DEMONSTRATING 

	Understanding the effect ammonia, when released into the atmosphere can have on persons, animals and the environment. 


	UNIT STANDARD ASSESSOR CRITERIA 


	N/A 


	UNIT STANDARD NOTES 


	This unit standard replaces unit standard 116704, which is "Maintain safety in the handling of ammonia refrigerant" Level 3, 9 Credits. 
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