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SWARTLAND MUNICIPALITY
                                 
ELECTRICAL ENGINEERING SERVICES

APPLICATION FOR CONNECTION OF EMBEDDED GENERATION

COMPLETED APPLICATION TO BE SUBMITTED TO:
Swartland Municipality
Department Electrical Engineering Services
First Floor
PEP Stores Building
Piet Retief Street
MALMESBURY

Property Name  and Location
	Erf No.
	

	Physical Address
	

	Town
	

	Postal Code
	


	
Name of Property owner
	
First Name
	



	
Last Name:
	
	
Title:
	

	
Account No:
	
	
	
	
	



	Property owner contact details:
	
	Office
	Mobile

	
	Telephone
Number
	
	

	
	
	
	

	
	Facsimile
Number
	
	

	
	
	

	
	Email
Address
	



	Application type
	Note: Net-metering is only offered for residential
	

	(Tick appropriate boxes)
	Residential

	
	Commercial/Industrial
	

	
	Revised application
	

	
	Upgrade existing system
	

	
	Change of property owner
	

	
	Other (specify
	

	 
	
	

	Planned construction schedule:
	Projected construction start date
	

	
	Projected in-service date of 
Embedded generator
	

	
	
	

	 
	
	

	Mode of embedded generation:
	Energy from embedded generation to be used within a consumer’s electricity network and no excess to be exported to Swartland Electricity’s distribution network
	

	
	
	

	Energy from embedded generation to be used within a consumer’s electricity network and excess to be exported to Swartland Electricity’s distribution network
	



	







	




Type of prime mover and fuel source for embedded generation: e.g. photo-voltaic, concentrated solar power, small hydro, landfill 
gas, biomass, biogas, wind, 
co-generation


	
	
	
	
	  

	Battery Storage
(Tick appropriate box)
	
Yes / Capacity kWh
	
	
No
	


	
	Type of energy conversion:
E.g. Synchronous generator, induction generator, inverter, grid-tie inverter, fuel-cell, dyno set. (Include operating characteristics)
	



	Site Plan
	Latitude (dd mm sss)
	S
	
	
	º
	
	‘
	
	
	‘’


	
	Longitude (dd mm sss)
	
	
	
	
	
	
	
	
	




	Site land use zoning:
	




	Preliminary design:
(to be attached)
	Circuit diagram and design showing major components, proposed point of common coupling, isolating and interfacing devices with Swartland electrical network, protection schemes, consumer network, operating characteristics, etc.
	


	
Earthing arrangement i.e. TN-C-S
	



	
	 





	



Total capacity of embedded
Generation (kVA and PF):
(Attached schedule for each unit if 
more than one generation unit and 
location).


	





	



Embedded generator capable of islanded operation:
(Technical description of protection to isolate SSEG in the event of a power outage) 








Proposed consumption and generation levels:
(Complete the table below)

	Month
	Estimated imported energy for the month (kWh) Electricity bought from utility once SSEG is installed
	Estimated exported energy for the month (kWh) (Electricity generated by SSEG and not utilized for own use)
	Estimated maximum instantaneous exported power (kVA)
	Day of week that maximum power export occurs
	Time of day that maximum power export occurs

	January
	
	
	
	
	

	February
	
	
	
	
	

	March
	
	
	
	
	

	April
	
	
	
	
	

	May
	
	
	
	
	

	June
	
	
	
	
	

	July
	
	
	
	
	

	August
	
	
	
	
	

	September
	
	
	
	
	

	October
	
	
	
	
	

	November
	
	
	
	
	

	December
	
	
	
	
	

	Total
	
	
	
	
	



	Make & Model of Key generating
Equipment
	Manufacturer
	
	
	

	
	
Model
	
	
	

	
	Number:
	
	
	 
   

	
	Phase:
	Single / Three
	
	
	



	Electrical parameters of embedded generation
	
Rated Voltage
	
Maximum MVar limit

	
	

	


	Maximum peak short circuit current (A)
	
Rated Power

	

	



			

	




	
Voltage and power ratings
	
Winding configuration

	


	


Electrical parameters of 
unit transformers:
(Not all of these parameters apply to all 
Modes of SSEG.  Insert N/A if not 
Applicable)		

	Neutral earth resistor or reactors
NER/NECR impedance)


	





	






Network connection point:
(In the case of applicant not being
an existing consumer,  attach a 
single line diagram, showing arrangement)

	Method of 
Synchronizing:
(Auto/Manual, grid-tied make and type of relay, etc.)


	


Protection details:

	Method of 
Anti-islanding:
(Details of scheme,
relays to be used, etc.)


	






	Method of Generator control:
(AVR, speed, power, PF, excitation system requirements, etc. relays to be used)


	






	Other main protection to be applied:
(O/C, E/F, over/under voltage, over/under frequency, reverse power, back-up impedance, generator transformer back-up earth fault,  etc.)
	






	Recording of quality of supply devices




	


	



Installer Details
	
Installer
	

	
Accreditation/qualification:
	

	
Professional registration:
	
	Reg.
No.
	

	Address:


	
	
	
	

	
	
	
	Postal
Code
	

	
Contact Person:
	

	
Telephone no:
	
Office:
	
	
Mobile
	

	
Facsimile:
	E-mail
Address:
	



Any other additional information:
	







I request Swartland Municipality to proceed with the review of this embedded generation interconnection application.  I understand that:
· I will have to pay for both in-house and outsourced engineering studies conducted as part of this review, should these be required; and
· A quotation for such work will be provided beforehand, giving me the opportunity to cancel or modify the application should I wish to do so.





	
Name
	
Title:

	

	


Application completed by: 


	Name:
	Reg No:
	Reg.
Category:


ECSA registered professional:

(Note: Sign-off by an ECSA registered professional is optional at application stage, however it is recommended that an ECSA registered professional engineer or professional technologist that is familiar with the technical details of the intended generation technology, complete this application form)

Signed (Applicant):		_________________________

Date:

Signed (Applicant):		_________________________

Date:












DEFINITIONS
Anti-Islanding
The ability of a SSEG installation to instantly and automatically disconnect the generator from the local utility grid whenever there is a power outage in the utility grid, thus preventing the export of electricity to the utility grid from the SSEG.  This is done primarily to protect utility workers who may be working on the utility grid and who may be unaware that the grid is still being energized by the SSEG.
Bi-directional meter
A meter that separately measures electricity flow in both directions (import and export)
Consumer
In the context of this document, consumers who also generate. 
Generating capacity
The maximum amount of electricity, measured in kiloVoltAmperes (kVA), which can flow from the generation equipment into the consumer’s electrical installation.  
Grid-tied
An SSEG that is connected to the utility electricity grid either directly or through a consumer’s internal wiring is said to be “grid-tied”.  The export of energy onto the utility grid is possible when generation exceeds consumption at any point in time.  Such consumers would rely on the utility grid to supply them with electricity when the instantaneous generation is insufficient to supply the instantaneous consumption.
Inverter
A power device that converts direct current to alternating current at a voltage and frequency which enables the generator to be connected to the utility grid.
Isolated
A section of an electrical network which is disconnected from all other possible sources of electrical potential.
Low-voltage
Voltage levels up to and including 1 kV, (1kV = 1000 Volts)
Point of Common Coupling
The nearest point of the electrical network where more than one consumer is connected.
Point of Connection
An electrical node on a distribution system where the consumer’s electrical assets are physically connected to the utility’s grid.
Pr Eng or Pr Tech Eng
A professional engineer or professional technologist who is registered with the Engineering Council of South Africa (ECSA).
Reverse power flow (export)
The flow of energy from the consumer electrical installation into the municipal grid as a result of the instantaneous generation exceeding the instantaneous consumption.
Import power flow
The flow of energy from the municipal grid into the consumer electrical installation.
Reverse power flow blocking
A device which prevents power flowing from an embedded generator into the utility grid.
Small-scale embedded generator (SSEG)
A small-scale embedded generator for the purposes of these guidelines is an embedded generator with a generation capacity of less than 10.4 kVA.
Stand-alone generator
A generator that is not in any way connected to the utility grid.  Export of energy into the utility grid by the generator is therefore not possible.
Wheeling
The deemed transportation of electricity through the utility’s electrical network from an SSEG to a third party electricity consumer.















ABBREVIATIONS

ADMD:		After Diversity Maximum Demand
AC:	Alternating Current
DC:	Direct Current
ECSA:	Engineering Council of South Africa
EG:	Embedded Generation
kVA:	kilo-Volt Ampere 
kW:	kilo-Watt
kVAp:	kilo-Volt Ampere peak 
LV:	Low Voltage
MV:	Medium Voltage
NERSA:	National Energy Regulator of South Africa
NMD:	Notified Maximum Demand
PoC:	Point of Connection
PV:	Photovoltaic
RPP:	Renewable Power Plant
SSEG:	Small Scale Embedded Generation/Generator








GENERAL AND TECHNICAL REQUIREMENTS

1. Bidirectional metering (net-metering) to enable export of energy is conditionally offered to residential consumers only.

2. The residential tariff structure for SSEG limits the export energy (kWh) that can be offset against import energy to less than the import energy per month.  Net export energy cannot be transferred to following months.  This is to encourage usage of embedded energy generation at the time of production in lieu of usage at peak periods at a much higher cost of production.

3. In order to qualify for conversion to the residential tariff structure for small scale embedded generation (Tariff 11), the capacity of the embedded generation plant connected shall be adequate to limit average import energy to 600 kWh per month measured annually.  Failing that, the consumer will be reverted to residential Tariff 1.

4. Residential grid-tie SSEG will be permitted up to 4.6 kVAp single phase nominal 230V and 
10.4 kVAp three phase nominal 230/400V. 50 Hz.

5. All equipment pertaining to the SSEG plant shall be in compliance with the following specification for which type test certificates shall be submitted prior to connection:

5.1      NRS 097
5.2      RSA Renewable Plant Grid Code

6. Stand alone generators do not require approval in terms of the SSEG application process.

7. Wheeling of energy produced by SSEG plants is not permitted.

8. Grid-tied inverters shall automatically be disconnected from the grid in the event of power outages if the grid-tied inverter is designed to operate in “islanded mode”.  This is an essential safety precaution which shall be demonstrated to municipal personnel during commissioning of the SSEG plant.

9. A Generation License is not required at present for SSEG, however should NERSA require such a license in future the consumer shall be obliged to obtain such a license, failing which the SSEG plant shall be disconnected.

10. Metering and Tariffs

Residential consumers may adopt one of two approaches to connecting SSEG to the grid:

i) Consumers not requiring offset of export energy against import energy will be required to install a bi-directional credit meter at the consumer’s cost.  For this option the consumer will be reverted to residential Tariff 1 and the existing conventional credit or prepayment meter will be replaced. The existing meter will not be allowed to run backwards.

ii) Consumers requiring offset of export energy against import energy will be required to install a bi-directional credit meter at the consumer’s cost.  For this option the consumer will be reverted to residential Tariff 11 and the existing conventional credit or prepayment meter will be replaced. The existing meter will not be allowed to run backwards.

Should adequate space to accommodate the bi-directional meter not be available in the existing enclosures, a new meter box shall be installed on the property boundary at the consumer’s cost.

11. Upon completion of commissioning of the SSEG plant the following shall be submitted to the municipality:

11.1 Final copy of circuit diagram
11.2 Inverter Type Test:  The inverter type test certification requirements are specified in  NRS 097-2.1.  Type testing is to be undertaken by a 3rd party test house such as Bureau Veritas, KEMA or TÜV Rheinland.  Inverter suppliers should be asked to provide the necessary certification before the equipment is purchased.
11.3 Factory settings sheet or other documentation showing that the inverter has been set according to NRS 097-2-1.
11.4 An electrical installation Certificate of Compliance as per SANS 10142-1.


______________________________
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