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1 Introduction
i.

Sustainable Energy Africa (SEA) is a Section 21 (not for profit) company that promotes the
development of an equitable low carbon, clean energy economy in South Africa and Africa. For the
past eighteen years SEA has worked closely with cities in South Africa, supporting their transition to a
just, low-carbon pathway through undertaking extensive research, building capacity as well as ‘handson’ sustainable energy implementation. SEA has been supporting municipalities, metros, secondary
cities and district municipalities, for close to 20 years in partnership with SALGA and other
organisations such as the SACN in the following areas; renewable energy promotion, energy
efficiency, and access to energy for poor households (these align with the global SE4All and SDG7
objectives). A key value base informing SEA’s work is enhancing social and economic development
through sustainable energy for development and climate mitigation and resilience. Further information
on SEA can be obtained from our website: www.sustainable.org.za, and www.cityenergy.org.za.

ii.

SEA thanks the Department of Energy for the opportunity to comment on the Draft IRP 2018
published 27 August 2018 for public comment by the Minister of Energy, Jeff Radebe. The following
comment is entirely that of SEA based on its experience in the sector.

iii.

SEA supports DoE on the overarching objectives of the Plan, which is looking at the least cost plan
and considering the inclusion of renewable energy and gas. The IRP is important to the government’s
National Development Plan, which highlights the importance of infrastructure in helping the country
meet its mid- and long-term economic and social objectives.
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iv.

SEA appreciates that the Plan supports the “Nationally Determined Contribution” (NDC) to mitigate
global greenhouse gas emissions. SEA further acknowledges that the Plan aligns with the Sustainable
Development Goals, specifically Goal 7 to reduce energy poverty and provide clean energy for all.

2 Communication and Context of the IRP
SEA is primarily active in the establishment and maintenance of networks supporting the sustainable and
equitable use of energy through local government in South Africa and the region. As such, SEA has access to a
range of views from stakeholders. Many of the views expressed centre around the lack of representation of
local government concerns in the IRP, particularly the larger distribution utilities.
.
Our understanding is that the IRP is primarily a national level generation expansion plan determined using a
linear least cost optimisation method under scenarios of assumptions and constraints which are combined into
one final “policy adjusted” scenario. While the Plexos model is not, in our understanding, spatially explicit,
spatial aspects have been taken into account in a limited way to estimate transmission costs specific to
technologies. Similarly, while future demand is exogenous to the model, changing patterns of use that may
occur at a local level are taken into account at a very high level in the demand modelling by the CSIR.
This broad scope results in a great many issues arising in engagements of which many may be peripheral. In a
sense the IRP is somewhat the victim of its prominence and has become the process on to which stakeholders
now focus all of the issues of the electricity industry whether appropriate or not. The process could therefore
benefit greatly from clearer communication around the basic methodology, scope and policy context of the
IRP. SEA strongly suggests that the basic methodology and planning context of the IRP be included as
supporting documents to provide clarity on the outcomes of the modelling. Furthermore, the availability of this
information would enable scientists and other stakeholders both internal and external to align their work and
contribute meaningfully to the process. Specific points for clarification are as follows. :


A Brief description of the family of least cost optimisation models and which one (Plexos) is being used
and why. Our understanding is that Plexos accounts comprehensively for modelling dispatch to achieve a
targeted system reliability but does not account for transmission and distribution unless as pre-processed
costs that may be incurred by specific technology options that are assumed to be located in a fixed location
relative to load centres (e.g. coal plant in the Waterberg or solar in the remote Northern Cape).



A Brief description of the purpose of a generation expansion plan and how the results of that are taken into
different planning processes and phases to lead to actual projects.



A Brief description of the department’s vision for how the planning for the different components of supply:
generation, transmission, distribution and aggregation/sales should align to deliver an optimal outcome and
where the IRP fits into this.
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A Brief description of how the IRP aligns with the other key sector planning processes in particular the
Transmission Development Plan (TDP), the Integrated Energy Plan (IEP) and the Gas Utilisation Master
Plan (GUMP), particularly the following:
o

The TDP refers extensively to the IRP and attempts to interpret it spatially but the IRP does not
refer to the TDP although notably the IRP 2018 for the first time accounts explicitly for
transmission costs and engaged the transmission planning team in this process.

o

Presumably the IRP and IEP are intended to be complementary but in previous iterations they have
not been internally consistent with respect to a) demand and b) assumptions. This is problematic if
we consider that the IEP will plan the optimal use of a fuel like imported gas in the economy
which plays a large role in the IRP scenarios. Similarly, if the IEP is not internally consistent with
the IRP its projections of new loads like electric vehicles cannot easily be accounted for in or be
contrasted with the IRP.

o

The prominence of gas in the IRP naturally raises many questions given that there is currently no
established supply. The possibility that these plants may be built and then have to run on expensive
diesel is furthermore raised. The relevance (or irrelevance) of the GUMP or other planning
processes needed to establish a supply timeously needs to be clarified. The recommendations refer
to the need for detailed analysis and yet planning has been ongoing for some years.

3 Policy Issues
This IRP provides an opportune time for the inclusion of local government and the critical role it plays in
energy. Currently, the IRP is not clear how local government is playing a role in the implementation of the
IRP. Given local government’s role to distribute electricity, SEA believes that the IRP should clearly outline
the role of local government in the IRP as this will impact on the local government’s revenue. Furthermore,
recognition should be given to the challenges to the utility business model and clear statements made as to how
planning processes will adapt and help the industry and utilities adapt.

4 Technical Issues
SEA would like to complement the IRP team on a generally technically sound and transparent piece of work.
Such a modelling exercise is a challenging undertaking requiring expertise in many fields, a great deal of
engagement and of course a lot of work. The IRP 2018 has broken new ground in a number of new areas
including more transparent demand forecasts, less constraints on renewables and accounting for externalities of
emissions. In such a large undertaking there will always be room for technical improvement and SEA’s
comments below aim to contribute constructive inputs in this regard.
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4.1 Demand Forecasts, Energy Intensity and Embedded Generation
While future demand is exogenous to the model, changing patterns of use that may occur at a local level are
taken into account at a very high level in the demand modelling by the CSIR. This appears to have been
represented by energy intensity which has been extrapolated by a purely statistical method from data for 2009
to 2015 as shown by Figures 6 and 7 in the supporting report (CSIR, 2017). The resulting polynomial curve
drops from a value of just over 0.8 at a decreasing rate of change, tending towards an asymptote of around 0.65
in 2050. This was used as a correction factor for the manufacturing index used as a driver of demand. The main
IRP document elaborates as follows:
“Because of limited or lack of data to develop credible assumptions, the issues above (energy
efficiency, embedded generation and fuel switching) were considered as potential drivers for low
demand in the IRP Update. The assumption was that the impact of these would be lower demand with
reference to the median forecast demand projection.”
The potential issues we identified related to this and accounting for embedded generation in the demand
forecasts and generation capacity are as follows:


This statement is not supported by the CSIR’s supporting report which suggests that future embedded /
distributed capacity was not explicitly considered. The drop in energy intensity over the last 10 years was
rather extrapolated as a polynomial such that the rate of energy intensity drop slows whereas the higher
electricity prices anticipated by the Price path model will likely cause the opposite.



The supporting demand report also suggests that the energy intensity correction was only applied to the
high growth scenario while energy efficiency, embedded generation and fuel switching could quite
plausibly occur under a low demand scenario.



There is data for embedded PV capacity and its rate of growth – see Appendix A for City of Cape Town’s
rate of installations and an industry estimate of installed capacity in 2016.



In our opinion, this IRP could improve the representation of Small-Scale Embedded Generation (SSEG)
since its impacts are accounted for only through a ministerial determination of 200MW as part of the
greater RE allocation but specifically for 1-10 MW SSEG systems. In the sense that this is larger than what
is currently been installed in this capacity range (Appendix A, Table 1) consideration is admittedly
indirectly given to systems smaller than 1MW. These systems are becoming financially feasible across
more and more customer groups and we expect a rapid increase of solar PV uptake. Hence these systems
combined can account for a considerable reduction in demand. Figure 1, Appendix A shows a graph from
the City of Cape Town indicating that an estimated 1400 solar PV installations exist within the city
doubling every 3 years. At an average of around 40kW per system, this amounts to a total of 56MW of
solar PV capacity in Cape Town alone. Estimates for the country for 2016 as shown in Appendix A, Figure
2 suggest a figure of around 280 MW. As this number continues to grow exponentially, the reduction in
demand will become substantial until rooftop capacity begins to be saturated.
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The problem is that if the regulator grants the full 200 MW of licenses annually it’s likely that far more
capacity is being installed just below the 1MW license threshold limit. This capacity, not accounted for in
the plan, will impact significantly on demand for grid electricity.



The price path model (PPM) in the IRP projects real electricity prices to nearly double to 2050, includes a
large shock between 2017 and 2021. This is not internally consistent with the demand curve given that this
only makes embedded PV systems even more attractive. We therefore feel the IRP is incomplete without a
consideration of these 0-1 MW systems and their cost benefit under scenarios of dropping costs and rising
electricity prices.



SEA has used a tool developed on behalf of SALGA and GiZ (Genesis, 2017), which models the revenue
impact of SSEG on municipal revenue. Using this model, we have performed various scenario analyses – a
brief summary of one such analysis can be seen in Appendix B. It can be seen that for a commercial
customer in Nelson Mandela Bay, the payback period of a 10kW solar PV system can be as low as 4 years.
As such, we cannot ignore the potential rapid uptake of these 0-1 MW installations.



Cheaper storage could allow high end customers to defect from the grid completely in response to high
grid tariffs. This could in turn impact future tariffs for the indigent and low income customers who remain
on the grid and suppress that demand. Therefore in our view the IRP should move away from a purely
econometric exogenous demand approach to one where demand is contingent on price i.e.:
o

If grid electricity can stay < x kWh/h then demand will be such but if

o

If grid electricity is > x kWh/h then demand will be a lot less because of SSEG and energy
efficiency.



To sum up the above: The Demand projection and the price projection need to be internally
consistent: It is very dangerous for the IRP process to continue working on the assumption that the
market will buy all of its demand from the centrally planned technology mix. In the current
methodology demand is being determined completely exogenously. The modelling team are already
post calculating a simulated MYPD based realistic price path as an output and the demand
assumptions should be tested against this. Alternatively, actual distributed price targets (blended
energy) need to be set by the IRP rather than price paths because the disruptive technology
environment makes demand contingent on the grid attaining a low enough price.

4.2 Accounting for CO2 Emissions
The IRP 2018 is notable in applying two carbon mitigation strategies in its scenarios:


The PPD annual limits which derives from the country’s current nationally determined contribution



A carbon budget (also called cumulative cap) of 5,470 Mt between 2021 and 2050.

The department is to be complemented on this approach as PPD has long become irrelevant in modelling terms
because it is based on a modelling exercise (the LTMS) that assumed much higher GDP growth rates than
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actually transpired. The more ambitious carbon cap assumption is far more appropriate. Minor comments /
qualifications are as follows:


The following statement is made regarding CO2 and externalities, “The costs associated with carbon
dioxide (CO2) are not included as the CO2 emissions constraint imposed during the technical modelling
indirectly imposes the costs to CO2 from electricity generation.” This would only be true in a scientific
sense if an accepted damage cost, preferably from the same source as for the other pollutants had been
tested in the model and produced approximately the same emissions trajectory as the cap. It’s not clear if
that was done and therefore, while the carbon cap is ambitious, caution should be exercised in making this
assertion.



There is limited background as to how the carbon budget was derived. Is it linked to an equitable share
contribution to a global 2 degree scenario for instance? Was it proposed by the Department of the
Environment?



It would be very useful to plot the resulting CO2 emissions from the carbon budget run relative to PPD in
Figure 9 to show the level of ambition.

4.3 Commercial and Industrial Data Limitations
Data limitations, in particular with regard to energy efficiency, embedded generation and fuel switching, are
cited as modelling limitations (see Section 4.1 above). This is a commonly cited challenge in South African
national studies. SEA supported the Stockholm Environment Institute in advising the DoE on a data collection
strategy in 2017. To re-iterate some of the points made then: Thousands of grant funded energy audits have
been undertaken in the last 10 years in South Africa yet a commercial/industrial energy data set is not available
in the public domain. Why?
•

Audits were done by dozens of contracted ESCOs who are not data aware or data focussed.

•

Inconsistent reporting formats. Often not electronic format (just an image based pdf report)

•

The focus was on the measures (understandably) not repurposing data collected.

•

Grant funders did not stipulate a data plan as a condition of funding

•

Inappropriate data security – data should be anonymised high up the reporting chain

How can we leverage energy audits for data going forward?
•

Good working relationships with ESCOs

•

Work with ESCOS and training/certification institutions to develop a standardised electronic data
model for energy audits and automatic (anonymised) integration into database.

•

This should look ahead to smart meter data consolidation by back end systems

•

Make data plans and open data a condition of government funding and grant funding
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It is a worthy aim to have a future IRP and IEP where it can be said unequivocally that the data situation has
improved.

4.4 General


The term “Market-linked” gas price has not been made clear



We feel that the policy adjusted scenario could do with further smoothing to prevent a negative economic
effect for the PV and Wind industry during the halt in production over 2023 and 2024.



While the draft currently recognises the dropping prices of renewables, the same attention has not been
given battery storage even though capacity supporting SSEG is growing. Storage, particularly distributed
storage, needs to be taken into account in the IRP. This also affects the market for redundancy (maximum
demand).

5 Conclusions and Recommendations
SEA commends the Department of Energy on courageously taking the planning of the electricity sector in a
new direction. We recognise that this IRP was turned around in quite a short time relative to a major shift in
national policy direction. Our criticisms and comments are therefore made positively and constructively
recognising these constraints. The main points of our comments can be summed up as follows


Small-scale embedded generation (SSEG) has been called a ‘disruptive’ technology. SEA believes that
the IRP could benefit from a more rigorous assessment of small-scale embedded generation (SSEG)
roll-out, including < 1 MW systems which currently dominate installed capacity (Table 1, Appendix
A).



While the policy adjusted 200 MW annual allocation to embedded generation of capacity between
1MW and 10MW in the ministerial determinations is, in our opinion, of the right order of magnitude
for the time being until the next IRP, this capacity range has been a minority of the historical installed
capacity as suggested by Table 1, Appendix A. The problem is that if the regulator grants the full 200
MW of licenses annually it’s likely that far more capacity is being installed just below the 1MW
license threshold limit. This capacity, not accounted for in the plan, will impact significantly on
demand for grid electricity.



In this respect we believe local government and in particular, metropolitan electricity utilities, are the
best placed to feed data on disruptive technologies to the IRP process, particularly now that most larger
distribution utilities have established small-scale embedded generation (SSEG) registration systems.



The IRP notes the risk that demand forecasts may be lower due to higher prices. The cost benefit of
rooftop solar systems is however relatively simple to calculate and public tools are available for this.
We recommend that in order to achieve internal consistency between the price path and demand
forecast, there should be a series of iterations of the price path to assess how much energy efficiency
7
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and distributed generation could affect demand given these prices. An internally consistent IEP can
complement this by determining an energy service based demand from sectors that can incorporate
energy efficiency and distributed generation rather than the final energy demand that is currently being
used.


As such it is a matter of urgency to determine the potential capacity for SSEG in different sectors that
could be taken up if costs drop and grid prices rise. Table 2 in Appendix A below suggests that retail
alone will have a rooftop potential of 650 – 800 MW by 2020. Commercial installations as shown in
the example in Appendix B are already highly attractive investments at current prices.



Demand side data has been cited as a limitation. We strongly recommended proactively addressing the
data situation as follows:
o

Establish Good working relationships with ESCOs.

o

Work with ESCOS and training/certification institutions to develop a standardised electronic
data model for energy audits and automatic (anonymised) integration into database.

o

This should look ahead to smart meter data consolidation by back end systems.

o

Make data plans and open data a condition of government funding and grant funding.

o

Adopt confidentiality and data privacy policies that are clear, transparent and appropriate to
the nature of the data and that are not excessive and do not favour arbitrary firm secrecy.
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Appendix A

Figure 1: City of Cape Town Solar PV installations (City of Cape Town, 2018)

Table 1: Estimated Rooftop PV capacity Added in 2016 (PQRS, 2017a)

System
Size

Generation
Capacity
(MW)

Installations
Count
(2016)

Generation
Capacity
added 2016
(MW)

Share of
Capacity

1 MW+
100-999
11-99
1-10

17
194
306
4692

1600
300
35
5
TOTAL

27.63
58.2
10.71
23.46
120

23%
49%
9%
20%
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Table 2: Estimated Capacity for PV on Retail Rooftops (PQRS, 2017b)

Figure 2: Installed capacity for Commercial and residential rooftop solar PV installations in SA in 2016 (PQRS,
2016)
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Appendix B
Table 3: Results of Sensitivity Runs on Economic Viability if Commercial Scale PV in Nelson Mandela Bay using
the Genesis Tool
Nelson Mandela Bay Summary - Commercial (< 500 kVA)
Tariff Plan
Medium business < 200 kVA
Service Charge (R/month)
776.08
Energy Charge (c/kWh)- Winter
221.10
Energy Charge (c/kWh)- Summer
139.40
Feed in Tariff (c/kWh)
Net metering
Import Tariff -Variable charges per month (c/kWh)
221.10
Fixed Fee (R/month)
Winter
R
R
R
R
R

776.08
582.06
388.04
194.02
-

R
R
R
R
R

Key
Good
Average
Bad

FIT ( R/kWh)
Summer
221.10 R
165.83 R
110.55 R
55.28 R
R

139.40
104.55
69.70
34.85
-

Payback (years) Revenue Change for Municipality with different SSEG installation
1%
5%
10%
20%
7 -0.07%
-0.37%
-0.74%
-1.48%
5 -0.10%
-0.50%
-1.01%
-2.02%
5 -0.13%
-0.64%
-1.28%
-2.55%
4 -0.15%
-0.77%
-1.54%
-3.09%
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