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	Title
	Demonstrate knowledge of electricity supply networks

	Level
	3
	Credits
	6


	Purpose
	People credited with this unit standard are able to demonstrate knowledge of: the principles of electricity transmission, distribution and reticulation; and switching stations, substations and, associated equipment.


	Classification
	Electricity Supply > Electricity Supply - Core Skills


	Available grade
	Achieved


Explanatory notes

1
This unit standard is intended for, but not restricted to, workplace assessment.

2
Safety of personnel and plant must be a priority throughout the assessment.  If the safety requirements are not met the assessment must stop.

3
Performance and work practices in relation to the outcomes and evidence requirements must comply with all current legislation, especially the Electricity Amendment Act 2006, and any regulations and codes of practice recognised under that statute; the Health and Safety in Employment Act 1992; and the Resource Management Act 1991.  Electricity supply industry codes of practice and documented industry procedures include the Safety Manual – Electricity Industry: Requirements for Safety in the New Zealand Electricity Generation, Transmission and Distribution Industry (SM-EI) (Wellington: Electricity Engineers’ Association, 2004).  A full list of current legislation and industry codes is available from the Electricity Supply Industry Training Organisation, PO Box 1245, Hamilton 3240.
4
Candidates are expected to recognise where particular items of electricity networks plant and equipment are in the overall supply system.

5
This unit standard excludes the detailed knowledge of electricity networks plant and equipment items.

Outcomes and evidence requirements

Outcome 1

Demonstrate knowledge of the principles of electricity transmission, distribution and reticulation.

Evidence requirements

1.1
The concept of conductor current carrying capacity is explained in terms of conductor cross-sectional area, current density, conductor resistance, heating, and heat flow balance.

1.2
The concept of current-turns balance in transformers is explained in terms of magnetising current, primary and secondary ampere-turns.

1.3
The purpose of transformers in electricity carriage to point of use is explained in terms of step-up and step-down secondary electromotive force.

1.4
The concept of referencing systems to the general mass of earth is explained in terms of safety, insulation levels, and protection.

1.5
The requirement for insulation of conductors in electrical systems is explained in terms of safety, segregation of conductors of differing phases, and insulation coordination.

1.6
The relationship of line voltage to phase voltage to earth is defined in terms of delta, star phasors, and (3 factor.

1.7
Common transmission line voltages used in New Zealand are defined in terms of 220kV, 110kV, 66kV, and 50kV.

1.8
Common sub-transmission, distribution and reticulation line voltages used in New Zealand are defined in terms 66kV, 50kV, 33kV, 22kV, 11kV, and 400V.

1.9
The basic principles of high voltage direct current transmission are outlined.

1.10
Common overhead power line and power cable configurations are described in terms of single phase and three phase conductors, bundle conductors, insulators, towers, poles, cross-arms, and earthing conductors.

Outcome 2

Demonstrate knowledge of switching stations, substations and associated equipment.

Evidence requirements

2.1
The detection of fault currents and principles of overcurrent and earth fault protective relays are described in terms of current transformers, protective relays, definite time, and inverse time.

2.2
The use of disconnectors and earth switches are explained in terms of the isolation and earthing of conductors and plant.

2.3
Common switching station and circuit layouts are described in terms of single and double busbar, duplicate feeders, and ring feeders.

2.4
Standard sub-transmission and distribution substation configurations are described in terms of high voltage switchgear, transformer(s), low voltage switchgear, protection equipment, and local transformer.

2.5
Standard means of remote control of switching stations and substations are described in terms of supervisory control and data acquisition (SCADA) and telecommunications.
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Please note
Providers must be granted consent to assess against standards (accredited) by NZQA, or an inter-institutional body with delegated authority for quality assurance, before they can report credits from assessment against unit standards or deliver courses of study leading to that assessment.

Industry Training Organisations must be granted consent to assess against standards by NZQA before they can register credits from assessment against unit standards.

Providers and Industry Training Organisations, which have been granted consent and which are assessing against unit standards must engage with the moderation system that applies to those standards.

Consent requirements and an outline of the moderation system that applies to this standard are outlined in the Accreditation and Moderation Action Plan (AMAP).  The AMAP also includes useful information about special requirements for organisations wishing to develop education and training programmes, such as minimum qualifications for tutors and assessors, and special resource requirements.

Comments on this unit standard
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