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List of Acronyms and Abbreviations

AGP			Amatola Green Power
COC                  	Certificate of Compliance
ECSA			Engineering Council of South Africa
EG                     	Embedded Generation
IEC	International Electrotechnical Commission
LV                      	Low Voltage, Nominal voltage levels up to and including 1 kV. For this standard it is defined as 230 V AC for single phase, 460 V AC line-to-line for dual phase and 400V AC line-to-line three phase
NERSA              	National Electricity Regulator of South Africa
NMBM               	Nelson Mandela Bay Municipality
PV                     	Photo Voltaic
SA			South Africa
SANS			South African National Standard
SSEG    		Small Scale Embedded Generators
STS			Standard Transfer Specification
ULI			Underwriters Laboratories
WWTW		Waste water treatment works
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Introduction
The Nelson Mandela Bay Municipality (NMBM) aims to obtain 10% of its electricity consumption to be from renewable energy within the next years. It aims to do this through various projects as Biogas from Waste water treatment works (WWTW), waste to energy through dry fermentation, landfill gas and small scale embedded generation (SSEG).
As per Electricity Regulation Act 2006 all SSEG systems that are connected to the grid must be licensed or registered by NERSA.
Due to increasing requests the Nelson Mandela Bay municipality and City of Cape Town received from their customers regarding SSEG, these municipalities approached NERSA to reconsider their position with regard to this type of generation.
In September 2011 the Energy Regulator approved the Standard Conditions for Small Scale Embedded Generation within Municipal Boundaries and in October 2011 NMBM received a letter from NERSA regarding the regulations about grid connected SSEG, which is allowed under following conditions: 
The municipality must register and maintain a database of all small scale (<100kW) embedded generation within their area. The database should incorporate as a minimum the following information:
technology of the generation;
capacity installed;
location (both on the network and GPS);
whether there is energy storage associated with it;
customer’s name and account number. 
The municipality must report to the Energy Regulator on an annual basis about the installed capacity, quantity and produced energy of each technology. Also complaints and safety related incidents involving this generation must be reported 
The municipality will ensure the safety of their operating personnel with regard to this generation.
The minimum requirement for this generation is that they must ensure that the NRS 097-2-1:2010 Grid Interconnection of Embedded Generation is complied with.
This is an interim solution for SSEG installations under 100kW as national standards are being finalized and NERSA has provided an SSEG policy (Grid Code) in terms of Electricity Regulation Act [Act 4 of 2006]. 
EXISTING INSTALLATIONS 
After NERSA’s approval in October 2011 it took about half a year for the first installation to be connected to the grid. For the next two years the citizens were reserved and only a handful of SSEG systems were installed and by end of the financial year 2013-2014 the total amount of electricity feed into the grid by SSEG PV systems was 56,930 kWh. The reason for the limited interest in the new service could also be a lack of communication and information provided to the customers. Since the financial year 2014-2015 the new regulations on SSEG were promoted more widely, for example in the business chamber and also on official conferences. Besides others, this had a positive effect on the number of applications for that year. By the end of the financial year about 70 SSEG systems were connected to the grid. At present there is a significant increase of interest and the registered number of grid connected SSEG PV systems increased from July till December 2015 to 127, with a total capacity of over 760 kW. Besides the small domestic PV systems there are also a few commercial installations like on the roof of the company BKB with 390kW. These bring up the total installed and grid connected capacity of PV systems in the metro to more than 1MWpeak.

Table 1: Overview of grid connected domestic PV systems in NMBM in December 2015
	Solar power ( Embedded Generation )
	PV SIZE 

	1
	1 Dolpour Place Kamma Heights
	3
	KW

	2
	1 Wembley St Mill Park 
	5
	KW

	3
	1 Marseilles Rd  Lorraine 
	3
	KW

	4
	1 Villa de Vie Greenways L / More Heights 
	3
	KW

	5
	2 Passat St Humerail  
	8.8
	KW

	6
	2 Greta St Rowallan Park
	3
	KW

	7
	3 Burger St 
	7.5
	KW

	8
	3 Lily Sr Mangold Park
	5
	KW

	9
	3 Norman St Mangold Park
	5
	KW

	…
	…………………….
	…..
	….

	123
	IQUAD ( 56 Mangold St N Park ) 
	20
	KW

	124
	Old FT Building 26 Patterson Rd 
	40
	KW

	125
	New FT Building 26 Patterson Rd 
	70
	KW

	126
	242 Cape rd 
	9.8
	KW

	127
	Coega CDC Building ( Non Billing PV )
	48
	KW

	Total
	762
	KW




Figure 1: 390KW Installation at BKB
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Table 2: Overview of grid connected domestic PV systems overtime in NMBM 

	year
	number of systems connected
	kWpeak
	kWh

	30 Jun-14
	25
	169
	56,930

	30 Jun-15
	70
	 
	 

	30 Nov-15
	127
	762
	 




At this stage the NMBM only considers applications from LV supplied customers who buy electricity directly from NMBM. Applications from consumers buying electricity from resellers cannot be considered as they are provided with metering from their respective facilities agencies.
As most domestic, commercial and small industrial LV supplies are fed from a shared LV feeder, the maximum individual generation will be limited to approximately 25 % of the customer’s NMD.  That results in the maximum allowable sizing for a single phase generator of 4.6kW. Generation larger than this shall be of the three-phase balanced load type which implies that the customer will have to convert to a three phase supply.


Table 2: Domestic, Commercial and Industrial LV supplies
	No of
Phases
	Service Circuit Breaker Size (A)
	Notified
Maximum Demand (kVA)
	Maximum
Individual Generation Capacity (kVA)
	Type of metering required
	Applicable
Tariffs

	1
	80
	18.5
	4.6
	1 ph meter + modem
	31/36/32/37

	3
	80
	55.4
	13.9
	3 ph meter + modem
	31/36/33/38

	3
	100
	69.3
	17.3
	3 ph meter + modem
	33/38/60/61

	3
	150
	103.5
	25.8
	3 ph CT metering + modem
	33/38/60/61

	3
	300
	207
	51.8
	3 ph CT metering + modem
	33/38/60/61

	3
	400
	276
	69
	3 ph CT metering + modem
	34/39/34T/39T

	3
	600
	414
	100
	3 ph CT metering + modem
	34/39/34T/39T

	3
	601 to 1200
	414 to 800
	100
	3 ph CT metering + modem
	34/39/34T/39T




[bookmark: _Toc436994186][bookmark: _Toc436998537]NMBM net metering model
The idea behind the net metering model from the NMBM is simple and straight forward: 
Where EG (embedded generation) is grid connected, the grid may be used as energy “bank” whereby the EG producer would earn credits (1 kWh credited for 1 kWh exported) for own consumption at times when the EG source cannot be used, e.g. PV during night time. 
It is therefore required that in such cases a meter be installed that can record energy fed back into the municipal grid.  Unfortunately, STS compliant prepayment meters as used in SA do not allow for the deduction of reverse energy. Until pre-payment meters that can allow for this, become available, bi-directional four quadrant credit meters that record both forward and reverse energy will be used. A meter and modem will be installed, owned and maintained by NMBM. Uploaded metering data will be made available to the client on the NMBM's metering web site. 
At this time no SSEG tariffs exist and EG customers will remain on their current tariffs, with no additional charges. 
In order for the NMBM to recoup revenue loss due to EG customers "banking" energy during Standard time periods and consuming the "banked" energy during Peak periods, EG customers may be required to convert to a Time-of-Use tariff at some time in the future[footnoteRef:1]. A daily service charge may also be implemented in future to recover data charges and additional administration functions unique to EG customers. [1:  There would be a natural incentive for customers to shift there load to off-peak or standard hours in a model where the electricity exported by the customer is remunerated less than the retail price of electricity (export tariff lower than import tariff). However, in the case of NMBM, where the export tariff is equal to the import tariff, this natural incentive does not take place and Time-of-Use tariff might be a necessary adjustment. ] 


[bookmark: _Toc436998538]Cost of the Metering Equipment
In order to comply with NERSA regulations, bi-directional metering will be installed where imported as well as exported energy is recorded and downloaded to a central server on a daily basis. The customer will be required to pay 50% of the cost of the metering equipment plus programming, installation and admin costs.
The tables below show the present cost for the installation of the new metering equipment.

Table 3: Single Phase (80 amp supplies)
	Item
	Qty
	Unit Cost (incl VAT)
	Disc
	Cost (incl VAT)

	Meter: Elster AS230
	1
	R 1 350.33
	50%
	R 675.17

	Modem: GPRS BOL
	1
	R 2 209.04
	50%
	R 1 104.52

	Programming & Installation
	2.5
	R 416.10
	
	R 1 040.25

	Admin Charges
	1
	R 478.80
	
	R 478.80

	
	
	Total:
	
	R 3 298.73





Table 4: Three Phase (up to 100 amp per phase)
	Item
	Qty
	Unit Cost (incl VAT)
	Disc
	Cost (incl VAT)

	Meter: Itron ACE6000 DC
	1
	R 2 163.15
	50%
	R 1 081.60

	Modem: GPRS Sparklet
	1
	R 2 33.36
	50%
	R 1 016.60

	Programming & Installation
	3
	R 416.10
	
	R 1 248.00

	Admin Charges
	1
	R 478.80
	
	R 478.80

	
	
	Total:
	
	R 3 825.00




Table 5: Three Phase (CT Metering, 150 to 1200 amp per phase)
	Item
	Qty
	Unit Cost (incl VAT)
	Disc
	Cost (incl VAT)

	Meter: Itron ACE6000 CT
	1
	R 2 163.15
	50%
	R 1 081.60

	Modem: GPRS Sparklet
	1
	R 2 33.36
	50%
	R 1 016.60

	Meter Board
	1
	R 2 163.15
	50%
	R 1 081.60

	Programming & Installation
	3
	R 416.10
	
	R 1 248.00

	Admin Charges
	1
	R 478.80
	
	R 478.80

	
	
	Total:
	
	R 4 906.60



[bookmark: _Toc436998539]Billing, Administration and other Charges
Due to the potential intermittency of green electricity, the green energy generated will be considered on a monthly basis and the energy traded (exported and imported) will be averaged for all hours of the month. As there is a cost to provide, maintain and administer the electrical network, the NERSA guidelines allow a monthly fixed service charge to cover network, data and admin charges, as well as an energy charge. Three billing scenarios are shown below (2015/2016 tariff rates are applied):










Example 1: Billing calculation where Imported Energy exceeds Generated Energy
	Period:
	1 to 30 August 2015
	
	
	Rate
	
	

	
	Municipal Supplied Energy
	1,500.00
	kWh
	
	
	

	Less:
	Exported Energy
	400.00
	kWh
	
	
	

	Balance
	
	1,100.00
	kWh
	
	
	

	
	
	Block
	Quantity
	
	
	
	

	Billing
	Domestic IBT, Scale 31
	0-350
	350
	kWh
	117.72 c/kWh
	R
	412.02

	
	
	351-600
	250
	kWh
	140.53 c/kWh
	R
	351.32

	
	
	601-900
	300
	kWh
	155.43 c/kWh
	R
	466.29

	
	
	901+
	200
	kWh
	166.32 c/kWh
	R
	332.64

	
	Service Charge (Future)
	R
	0.00

	
	TOTAL
	R
	1 562.27

	
	VAT
	R
	218.72

	
	TOTAL
	R
	1 780.99



In the example above, the consumer consumes more energy from the NMBM grid than what was generated and is billed accordingly


Example 2: Billing calculation where Exported Energy exceeds Imported Energy
	Period:
	1 to 30 August 2015
	
	
	Rate
	
	

	
	Municipal Supplied Energy
	500.00
	kWh
	
	
	

	Less:
	Exported Energy
	-1,450.00
	kWh
	
	
	

	Balance
	
	-950.00
	kWh
	
	
	

	
	
	
	
	
	
	

	Billing
	Small Business, Scale 33 (Winter)
	-950.00
	kWh
	180.07 c/kWh
	R
	00.00

	
	
	
	
	Basic Charge
	R
	325.95

	
	
	
	Service Charge (Future)
	R
	0.00

	
	TOTAL
	R
	325.95

	
	VAT
	R
	45.63

	
	TOTAL
	R
	371.58



As can be seen from example 2 above, no monetary benefit can be derived if more energy is generated than can be consumed by the client within a billing period.

Example 3: Billing calculation where excess Exported Energy is sold to Amatola Green 
        Power (AGP)
	Period:
	1 to 30 August 2015
	
	
	Rate
	
	

	
	Municipal Supplied Energy
	1 000.00
	kWh
	
	
	

	Less:
	Exported Energy
	1,450.00
	kWh
	
	
	

	Balance
	Excess Exported Energy
	-450.00
	kWh
	
	
	

	
	Excess Energy sold to AGP
	450.00
	kWh
	
	
	

	
	
	
	
	
	
	

	Billing
	Small Business, Scale 33 (Winter)
	00.00
	kWh
	180.07 c/kWh
	R
	00.00

	
	
	
	
	Basic Charge
	R
	325.95

	
	
	
	Service Charge (Future)
	R
	0.00

	
	TOTAL
	R
	325.95

	
	VAT
	R
	45.63

	
	TOTAL
	R
	371.58



In the example above, the excess exported energy which may not be re-purchased by NMBM, is sold to a third party license holder, for example AGP.
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The following chapter outlines the process for a client to apply for the grid connection of his SSEG system.

[bookmark: _Toc436998541]Application form
NMBM provides a standard application form (please see Attachment I) which each client has to complete before a grid connection is considered by the Energy & Electricity department form NMB. In this form the client or an authorized representative has to provide following information:
Contact details, address and GPS coordinates for the installation
Mode of system e.g. whether it feeds excess energy into the grid or not, or if the energy is sold to a third party.
Type of SSEG system e.g. PV system and the planed capacity of the system 
Submission that the installation and all the installed equipment comply with the national and international regulations and acts. e.g. Occupational Health & Safety Act. No. 85 of 1993, South African Grid Code, IEC 600068-2-1, IEC60255-6, UL1741, SANS 1019 to name only a view.
Declaration by professional technologist/engineer registered with ECSA or another professional institution, who installed the system.

[bookmark: _Toc436998542]Site inspection
After the application form has been handed in a staff member from NMBM will meet with the customer electrician on site to instruct on changes required. 

[bookmark: _Toc436998543]Quotation
The client will receive a quotation from NMBM for the required changes to be done by NMBM to connect the SSEG system to the grid and fulfill all requirements from NERSA as there are for example the cost for the Bi-directional meter and modem. For detailed information on the cost please see also Chapter 3.1

[bookmark: _Toc436998544]Applicable fees
[bookmark: _GoBack]In the next step the client has to accept the additional cost for the grid connection and metering in order to proceed with the installation.

[bookmark: _Toc436998545]COC
After completion of the installation the client submits a Certificate of compliance (COC) and if necessary other compliance forms.

[bookmark: _Toc436998546]Installation of meter
The metering service of the Energy & Electricity department will install the meter after the previous steps are completed. The department will enable a web access for the client to the NMB server, where the client gets access to his online account and can oversee the current status of his account and the amount of electricity feed into the grid.

[bookmark: _Toc436998547]
Conclusion
The current situation regarding SSEG is a very attractive solution for the clients of the Electricity & Energy department from NMB. It allows the clients to make use of the grid as an energy “bank” free of charge and the costs for the new required meter is paid half by the municipality.
Unfortunately NMBM doesn’t guarantee that these conditions will stay for a set time period and it is also unclear when NERSA finalizes a national standard for SSEG.
This is the main reason why many clients fear the relatively high investment cost for a grid connected PV system, but due to dropping prices of PV installations and load shedding many clients go this route even if the policy of NMB could change any time.
Another point is the lack of knowledge of the clients about the current situation in NMB and the general lack of information about PV.

Regarding the last point NMBM would like to improve their service and to inform the citizens more about the possibilities and chances of PV. Therefore it is foreseen to create a website where clients can inform themselves about PV and also how it can benefit them and their current electricity cost. 
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