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Th is  paper d iscusses feed in tar i f f s, 
embedded generat ion and relevant 
standards, net metering and the NERSA, 
Eskom and municipal policies around 
it. This will have a huge effect on utility 
network costs and tariffs. How distributed 
generat ion, smart gr ids and off-gr id 
generation is addressed in the IRP2 -2010 
are also discussed.

"Dist r ibuted generat ion is not a new 
phenomenon. Pr ior to the advent of 
alternating current and large-scale steam 
turbines in the early 20th century, all energy 
requirements including heating, cooling, 
lighting and motive power were supplied 
at or near their point of use” as quoted 
from “The potential benefits of distributed 
generation and rate-related issues that 
may impede their expansion” by the US 
Department of Energy [1].

T he  re l evan t  ques t i on  i s :  “ Shou ld 
government subsidise grid-tied distributed 
or embedded generation by means of 
renewable energy”? According to Zachary 
Shahan, the director of CleanTechnica, 
a website focused on clean technology, 
and Planetsave, a green and science 
news s i te,  renewable energy needs 
government support as much as fossil fuel 
fired energy does [2]. The chart in Fig. 1 
displays clearly that historical oil and gas 
subsidies in the US are over 13 times larger 
than renewable energy subsidies. This is 
besides the negative financial impact it 
has on the population’s health, quality of 
life, and climate change. In the first 15 
years of these energy sources’ subsidies, oil 
and gas received five times the monetary 
amount that renewables received in 2010. 
Nuclear energy received ten times as 
much. If the subsidy for fossil fuel is so high, 
then surely a subsidised renewable feed in 
tariff is justified.

The schematic diagrams in Figs. 2 and 3 
show the difference between conventional 
cent ra l  generat ion and d i s t r ibu ted 
generation (DG) plants. A distributed or 
embedded generation system can have 
one or any combination of the following 
type of generators feeding into the grid 
or mini-grid:

 Solar – photovoltaic and thermal

 Wind turbines

 Hydroelectric (large scale and micro)

 Geothermal

 Oceanic

 Nuclear

 Fossil fuels

 Combined heat and power (CHP)

 Microturbines

The advantage of DG is the fact that local 
generator positioning avoids transmission 
and d i s t r ibut ion losses.  Generat ion 
adjacent to loads also makes heat energy, 
especially CHP, easily available. Local 
positioning enables a variety of available 
sources of energy to be used. Waste 
products or renewable resources may be 
easily utilised to supplement fossil fuels.

However, the challenges to DG are:

 Conventional dist r ibut ion systems 
need adequate protection in order to 
accommodate exchange of power.

 Signalling for dispatch of resources 
becomes extremely complicated.

 Connection and revenue contracts are 
difficult to establish.

 Power companies must buy power from 
distributors at market rates.

 Standards for interconnecting distributed 
resources with electric power systems.

 Safety concerns with energy generated 
from multiple sources.

 System protection under two way 
exchange of power.

Net-metering

In 2010 the author installed a 4 kW grid-

connected solar photovoltaic (PV) power 
generation system at the Cape Peninsula 
Univers i ty  of  Technology ’s  E lect r ical 
Engineer ing bui ld ing on the Bel lv i l le 
campus. The system was installed to get 
first-hand experience of grid-tied solar 
PV systems, to research it under South 
African weather conditions and to prove 
the benefits of net-metering when feeding 
in to the grid.

According to NERSA’s “Standard conditions 
for small scale (<100 kW) embedded 
generation within municipal boundaries”, 
document, net-metering refers to the 
ability of small scale generators to be 
rewarded for the energy that they produce 
going out onto the network grid. The final 
bill that will be received is for the net 
quantity of energy that is consumed. That 
is, the total import from the network grid 
minus the total exports onto the municipal 
network (subject to any relevant metering 
periods in operation).

The  ne t-mete r i ng  de f in i t i on  i n  the 
IRP2-2010 is as follows:

"Net-metering, which allows for consumers 
to feed energy they produce into the 
gr id and of fset  th i s  energy agains t 
consumed energy, should be considered 
for all consumers (including residential and 
commercial consumers) in order to realise 
the benefits of distributed generation. The 
impact of such policy on subsidies needs 
to be considered."

L i kewise on d i s t r ibuted generat ion, 
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The electric power industry used distributed generation during the initial phase of the electric power industry in the early 20th century. Generation 
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small scale renewable distributed generation systems are feasible with feed in tariffs or net metering in South Africa. 

Fig. 1: Annual average energy subsidies in USA [2].
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smart grids and off-grid generation, the 
IRP-2010 states that an independent 
study on solar PV technologies suggests 
that before 2015 the levelised cost of the 
PV installation (without storage) would be 
the same, if not cheaper, than residential 
prices (especially at municipal retail tariffs). 
This possibility suggests that distributed 
generation should be seriously considered 
in future iterations of the IRP with additional 
research into the technology options for 
distributed generation and the impact on 
networks, pricing and residual demand on 
centrally planned generation.

The growth of dist r ibuted generation 
has a bear ing on the development 
and opera t ions  o f  the  d i s t r ibu t ion 
network. The development opportunity 
of smart gr ids and storage solut ions 
should be considered, alongside the 
system’s balancing capability. This can 
help in integrating various renewable 
technologies. There could be an initial 
focus on smart metering and the ability 
to manage demand.

The standard conditions for small scale 
(< 100 kW) embedded generation within 
municipal boundaries should have:

 Proper guidelines and need clarification 
and updating.

 A connection to the Eskom grid.

 Generator licenses for net-metering 
applications.

 Smar t  meters  w i th  b i -d i rect ional 
metering.

 Set guidelines regarding net-metering 
tariffs.

 Requ i rements  regard ing  reco rd 
keeping and reporting set out.

 Inverter type testing requirements.

 E lect r ic i t y  des ign cer t i f ied by a 
professional engineer.

 On-site testing and handover.

 Certificates of compliance.

Tariffs for net-metering

The concept of net-metering is explained 
by means of the consumption profile of 
a typical household and the generation 
profiles from solar PV systems. Establishing 
how net-metering is a benefit to utilities 
as well as to homeowners is important. 
The graph in Fig. 4 plots the amount of 
energy a residential PV system produces by 
hour during a summer day in Sacramento, 
California [1]. The three dashed lines 
represent three different PV system profiles, 
that of a 1 kW, 2 kW and a 4 kW system. 
In this trade off, the utility loses some of 
its revenue during the day for the kWh the 
larger PV system provides the homeowner. 
It is however able to cut 1,5 or 3,5 kW of 
capacity needed during its peak hours 
while still earning income from the kWh 
it sells between 19h00 and 07h00. Net-
metering makes this favourable trading 
situation possible by giving the homeowner 
a better price for the electricity they sell to 
the utility when excess power is available 
[1].

Fig. 4 shows why it is in both the utility ’s and 
homeowner ’s interest to make use of the 
time of use tariff periods (megaflex tariff).

Eskom small-scale renewable energy 
programme

Currently, Eskom has the Standard Offer 
Programme (SOP) in place. Small-scale 
renewable energy interventions have 
been successfully implemented overseas 
to promote eff icient and sustainable 
use of energy. A success stor y is the 
subsidised feed-in tariffs that are in place 
in Germany. Homeowners feed electrical 
power f rom thei r  own PV generators 
installed at their premises to the utility 
grid. They are handsomely rewarded, 
since the programme is subidised by the 
government.

Eskom is continually extending its portfolio 
of funding mechanisms and the range of 
efficiency technologies that is supported 
to make energy efficient products more 
readily available to South Africans. The 
process is slow, however. The Eskom IDM 
programme, in consultation with NERSA, 
has included the small-scale renewable 
energy solutions to further broaden the 
scope of optimal energy usage, with effect 
from 1 June 2012.

The initial pilot phase will target 10 MW from 
small-scale renewable energy solutions 
that will displace or reduce existing or 
planned electr ici ty suppl ies. This wi l l 
however be limited to a maximum of 1 MW 
installed peak capacity from a renewable 
energy generator. For the purpose of this 
init iative renewable energy has been 
defined as energy that is derived from 
resources that are naturally regenerative 
or are practically inexhaustible, such as 
biomass waste/residue, heat (geothermal, 
solar, thermal gradient, ground source 
heat), moving water (hydro, tidal, and wave 
power), and wind energy, produced from 
zero or low carbon source technologies.

Small-scale renewable installations will 
have to meet the following qualification 
requirements:

 Only equipment installed on the host 
customer ’s side of the meter will be 
eligible.

 Systems must be in compliance with 
all applicable performance and safety 
standards.

 Stand-alone systems (i.e. applications 
that are not grid tied) must replace an 
existing connection/supply therefore 
substituting energy that would have 
been drawn from the grid.

 Grid tied systems must comply with all 
regulatory and embedded generation 
interconnection standards. Where 
relevant a letter from the appropriate 
local authority or electricity utility will 
be required for connection onto the 
network.

 Grid tied system incentives will initially 
not be catered for. Only isolated 
systems with no electr icity supply 
from the grid or configurations where 
the grid is used to supplement the 
electricity requirements.

At the moment small scale generators 

Fig. 2: A typical conventional central generation electrical system [1].

Fig. 3: Schematic diagram of a distributed generation system [1].
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NRS 097
Grid interconnection for 
embedded generation <100 
kW.

Standards for connecting to the grid that includes 
aspects such as safety and protection, metering and 
utility compatibility.

DST 34-1665

Distribution standard for 
the interconnection of 
embedded generation 
(DSiEG); installations 
100 kW – 1 MW.

Interconnection standards cover legal requirements, 
operational safety, and network interface. These 
standards serve to fulfill Eskom’s distribution obligations 
under section 8.2(4) of the South African distribution 
network code.

Table 1: Grid interconnection standards.

Fig. 4: Daily consumption profiles of a typical household and generation 
profile of three different solar PV systems on a typical summer’s day [1].

wanting to connect to the Eskom grid 
can benefit by participating in Eskom’s 
SOP. The incentive is at a rate of R1,20 per 
kWh savings, to be paid over a contract 
period of three years. 80% is paid upfront 
for the first year and two 10% payments 
in the two consecutive years. However, 
the following additional provisions and 
requirements are applicable to small-scale 
renewable energy solutions applying for 
the SOP incentive:

 An electrical design certified by a 
qualified engineer will be required as 
part of the application.

 A structural design cert i f ied by a 
qualified engineer will be required as 
part of the application.

 A  l e t t e r  f r o m  t h e  e l e c t r i c i t y 
supplier (municipality or Eskom as 
re levant )  conf i rming knowledge 
and acceptance of the proposed/
designed network connection and 
registration of the project as per Nersa 
requirements.

 The first incentive payment will be 
subject to an  as built confirmation and 
an audit of the above [4].

Technical specifications for net metering 
implementation by municipalities

Small scale generators with net metering 
implementation by municipalities need to 
adhere to the NRS 097 and DST 34-1665 
grid interconnection standards. 

Addi t ional  to the above-ment ioned 
standards, small scale generators still need 
the additional approval from their local 
municipality ’s electricity department, with 
the following concerns:

 Metering solutions

 No i se  (w ind tu rb ines,  genera to r 
exhausts)

 Other interference (flickering shadows 
from wind turbines)

 Air pollution (bio mass generation/
incineration, exhaust gases)

 Waste management

 Building regulations (e.g. small wind 
turbines, PV panels including sign off 
of structural design)

 Servitudes for power lines and cables

 NEMA (EIA), Water

 Tariffs

To  f ina l l y  be ab le to  approve and 
implement net-metering, municipalities 
require:

 Technical specif ications including 
upstream grid requirements

 An installation approval process

 Other (non-elect r ic i ty )  munic ipal 
departmental approvals

 A metering solution

 An appreciation of revenue impacts

 An approved net metering tariff

 Banking rules

 Business processes in place

 A connection agreement for generators

 Clarification on the requirement for 
generator l icenses for small scale 
embedded generation.

Another major concern is whether the 
uti l i ty network needs to be upgraded 
because of embedded generation [3]. 
Eskom’s proposed additional charges 
besides energy charges at the same point 
of supply and generation for embedded 
generators (where inflow and outflow 
of energy occurs at the same point of 
supply) are on the load inflow side: energy 
charges, network charges, excess network 
charges with NMD penalties, losses, service 

and administ rat ion charges. On the 
generator outflow side the charges are: 
network charges, excess network charges 
with MEC excess charges, losses, and 
administration charges.

Conclusion

Although small-scale renewable grid tied 
installations will have to meet stringent 
qualification requirements and standards 
it should be economically viable for home 
owners to install embedded generation 
sys tems.  Eskom wi l l  benef i t  th rough 
capacity building by the end user paying 
the avoided cost of building new power 
stations. However, it seems as if NERSA is 
allowing grid-tie net-metering systems as 
long as they are under the radar. So, as 
long as these systems never have a credit 
balance at month or year-end there would 
be no complications and for now it will be 
accepted. This will have a huge effect on 
utility network cost and tariffs and might 
lead to additional charges than the normal 
conventional energy charges.

On the other hand if we would have started 
to implement decentralised generation 
four years ago, the electricity price would 
have now been the same as it was then. 
Another advantage would have been 
that it would have been funded by the 
end user.
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