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	ELECTRICITY SUPPLY - POWER SYSTEM MANAGEMENT
Operate frequency injection equipment





level:	4

credit:	4

planned review date:	

sub-field:	Electricity Supply

purpose:	People credited with this unit standard are able to: demonstrate knowledge of the principles of frequency injection equipment; identify and communicate frequency injection equipment status; operate frequency injection equipment; and respond to power system events.

entry information:	Open.

accreditation option:	Evaluation of documentation and visit by NZQA and industry.

moderation option:	A centrally established and directed external moderation system has been set up by the Electricity Supply Industry Training Organisation.

explanatory notes:	1	This unit standard has been designed for, but is not restricted to, workplace assessment.  Range statements within the unit standard may apply to asset owner specific equipment, procedures and processes.

	2	Performance and work practices in relation to the outcomes and evidence requirements must comply with all current legislation, especially the Electricity Act 1992, 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 current version of the Safety Manual – Electricity Industry (SM-EI) Wellington: Electricity Engineers’ Association.  A full list of current legislation and industry codes is available from the Electricity Supply Industry Training Organisation, PO Box 1245, Hamilton 3240.

	3	The phrase in accordance with industry requirements is implicit in all outcomes and evidence requirements in this unit standard.

	4	Industry requirements include all asset owner requirements; manufacturers’ specifications; and enterprise requirements which cover the documented workplace policies, procedures, specifications, business, and quality management requirements relevant to the workplace in which assessment is carried out.

	5	The following terms relate to this unit standard:
		Asset owner refers to the owner of an electricity supply network that takes its point of supply from Transpower New Zealand Ltd network, and delivers electricity to industrial, commercial and residential customers.
		Industry requirements include all the documented workplace policies, procedures, specifications, and business and quality management requirements relevant to the workplace in which assessment is carried out.

	6	Practical exercises should be used for training and assessment where possible.




Outcomes and evidence requirements

Outcome 1

Demonstrate knowledge of the principles of frequency injection equipment.

Evidence requirements

1.1	The principles of frequency injection equipment are described in terms of industry requirements.

Range:	frequency superposition, injection frequency generators and receivers, points of injection, tuned coupling circuits, rated voltage, rated current, effect of frequency, signal dissemination, capacitive circuit influences.

1.2	The types of frequency injection equipment in common use in electricity supply systems are identified and described.

Range:	static and rotating injection equipment, operating duty, duty cycle, control channels, instruction codes, synchronous and digital systems.

1.3	Procedure to remove from service frequency injection equipment and apply earths to high voltage coupling circuit, and switching process to re-energise equipment, is described.  

Outcome 2

Identify and communicate frequency injection equipment status.

Evidence requirements

2.1	Equipment status is determined in accordance with industry requirements.

Range:	control channel indicators, hour counters, indications, alarms, operations count, protection operations, run times.

2.2	Planned events that impact on equipment status are identified and impact is determined and recorded in the required format.

Range:	predicted current loading changes, planned switching, maintenance, work requests, work control systems, permits.

2.3	At shift change, handover procedures are completed, ensuring that all relevant information is transferred to new shift operator in a manner and timeframe, which meets industry requirements.


Outcome 3

Operate frequency injection equipment.

Evidence requirements

3.1	The equipment to be operated is identified and the procedures for the operation of such equipment are complied with.

Range:	single line diagram, starting, stopping plant using remote and local operation, channel selection, instruction selection, loggings.

3.2	Operating decisions are based on equipment status and local knowledge and ensure operating requirements are met.

Range:	may include but is not limited to – plant availability and service condition, power demand limits, impact, options, alternatives.

3.3	Equipment is operated in sequence and in accordance with industry requirements within defined plant capabilities, while network demand is maintained within defined maximum demand criteria.

3.4	Equipment is monitored within established industry requirements.

Range:	may include but is not limited to – current loading, status, alarms, defects, action confirmation.


Outcome 4

Respond to power system events.

Range:	emergency, unscheduled event, abnormal operation, alarms, protection trip, operate command failure.

Evidence requirements

4.1	System or situation is stabilised in accordance with industry requirements.

Range:	alarms reset, protection reset.

4.2	The event and/or cause of event is identified using all available resources.

Range:	alarms and protective relays identified, events lists, event recording charts, alarm lists, site information, public advice.

4.3	The event is acknowledged in accordance with industry requirements.

Range:	reporting, logging.

4.4	Impact of event on system operation is determined and responded to in accordance with industry requirements.

Range:	local control, remote control, fault response, contingency plans, emergency operating procedures, feeder switching.

4.5	The event is analysed to identify options to remedy or mitigate undesired conditions and identify future actions using established analysis tools.

Range:	event reporting procedures, injection equipment manuals, switchgear manuals, maintenance management systems, logbook, event lists, relay flag sheets, plant history records.


Comments on this unit standard

Please contact the Electricity Supply Industry Training Organisation info@esito.org.nz if you wish to suggest changes to the content of this unit standard.

Please Note
Providers must be accredited by the Qualifications Authority or a delegated inter-institutional body before they can register credits from assessment against unit standards or deliver courses of study leading to that assessment.

Industry Training Organisations must be accredited by the Qualifications Authority before they can register credits from assessment against unit standards.

Accredited providers and Industry Training Organisations assessing against unit standards must engage with the moderation system that applies to those standards.

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

This unit standard is covered by AMAP 0120 which can be accessed at http://www.nzqa.govt.nz/site/framework/search.html.
	  New Zealand Qualifications Authority 2011
