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Definition : (Wikipedia)

Dispatchable generation refers to sources of electricity that can be dispatched on demand at the

request of power grid operators, according to market needs. Dispatchable generators can adjust their

power output according to an order.

Non-dispatchable Renewable Energy sources such as wind power and solar photovoltaic (PV)

power cannot be controlled by operators. Other types of renewable energy that are dispatchable

without separate energy storage are hydroelectric, biomass, geothermal and ocean thermal energy

conversion.

Power plants that do not change their power output quickly, such as large coal or nuclear plants, are

generally called baseload power plants. Historically, most or all of baseload demand was met with

baseload power plants, whereas new capacity based around renewables often employs flexible

generation instead and this is referred to as Dispatchable Generation.



Discussion Topics

▪ Overview : The System Operators challenge.

▪ Overbuild and Storage : A Game Changer.

▪ Variability and Diversity.

▪ Forecasting Accuracy :  A Dispatching Gatekeeper.

▪ RMI4P : A Hybrid but not Pure.

▪ Capacity Factors and RE as a Single Entity.

▪ Summary.



Overview : RE Penetration

▪ RE installed > 10% of total.

▪ Maximum RE contribution to MD 
was 4/24GW = 16%. 

▪ Most significant change in RE 
production P-to-P = 1.7GW

▪ Spinning Reserve usually between 1 
and 2GW.

▪ Frequency tolerance = 49.5 to 
50.5hz.



Overview : The System Operators Challenge

Required Generation Residual GenerationSolar Contribution



Overbuild : Increasing the base.

Required Generation Residual Generation

Solar Contribution 75MW



Storage : A Game Changer

Required Generation
Residual Generation

Solar Contribution 75MWOverbuild – Unserved 
Energy



Variability : Exploiting Technology



Variability : Flattening the curve



Variability : The Mix – Predictable?



Variability : Wind vs Solar vs CSP



Forecasting Accuracy : Dispatching Gatekeeper

▪ Day Ahead Accuracy:

▪ Flat terrain:    10%

▪ Complex terrain: 14%

▪ Very complex terrain: 20%

▪ Offshore: 12%



RMI4P : A Hybrid but not pure.

▪ The RFP targeted strict adherence to 
dispatchable criteria.

▪ All submissions mitigated the 
variability with a combination of 
thermal plant and/or battery storage.

▪ Most submissions included a 
significant RE overbuild to minimise 
the use of thermal. 

▪ The RMI4P was a shift of smoothing 
accountability from Eskom to the IPP. 

▪ It was still not pure-play dispatchable 
as a delay period for smoothing was 
tolerated.

▪ Successful bid tariffs ranged from 
R1.50 to R2.00 kW/h.



Capacity Factors 

▪ WIND:

▪ Many windfarms in South Africa are operating at Capacity Factors in excess of 40%.  The challenge in South Africa is 
that a significant portion of the energy generated at windfarms, is overnight in the low demand period.  This then 
leads to curtailment that predominantly occurs between the hours of 01:00 and 05:00. 

▪ South Africa very rarely has a common weather pattern across the country and this creates the opportunity to take 
advantage of the benefits of diversity. The Eastern Cape and Northern Cape both have excellent wind resource by 
international standards, but the two project focus area’s are more then 500kM apart.  

▪ Wind forecasting in South Africa remains a complex challenge which negatively impacts the question of 
dispatchability.

▪ Solar PV:

▪ For Solar Facilities, the Capacity factor averages around 23%.  The Northern Cape with its vast open semi-arid 
area’s with one of the best solar radiation resource internationally, became the focus project area with over 80% of 
REIPPPP PV projects being built in that area.  

▪ Most other area’s in SA have a better solar radiation resource than the best Europe has available.  IPP’s however 
have focussed on the best resource area’s first but with the present capacity constraints in the Northern Cape, a 
natural migration to the east and north of the country will materialise. This diversity will have a smoothing affect.

▪ The weather patterns in the arid Northern Cape are predictable and as such they provide a greater opportunity for 
solar to be semi-dispatchable.



Renewable Energy as a Single Entity: 

▪ The greater the RE penetration, the 
greater the base availability and the lessor 
the variability.

▪ Diversification minimises the risk and 
impact of variability.

▪ The lessor the variability, the greater the 
probability of dispatchability.

▪ The greater the dispatchability, the higher 
the cost.
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Summary 
Here in South Africa, the Renewable Energy Industry is still very new if compared to International benchmarks, but we can be exceptionally
proud not only of the progress made but the fact the we have adopted the best international policies and in many instances, improved on them.
You just have to ask Siemens, Nordex and Goldwind about our Grid Code which is more stringent than any other on the planet.

Unlike our European Power Utility counterparts that benefit from multiple country, inter-connected grid ties that span numerous time-zones,
Southern Africa’s IPS does not offer much in terms of buffer and we have adopted a predominantly single time zone.

We are however still very rich in terms of renewable energy resources but need to continue exploiting technologies and methodologies:

▪ Wind and Solar will always have a degree of variability and will have to be supplemented with:

▪ Battery Energy Storage. Still expensive but a rapidly evolving technology. (Allow existing IPP’s to add storage but at a different tariff.)

▪ Pump Storage: Arguably the cleanest solution but also not very fast in terms of smoothing response.

▪ Other storage technologies like Capacitor Storage but also the integration of on-site supplemental processes like green hydrogen / reverse osmosis.

▪ Overbuilds. The greater the overbuild the less the variability when measured against a static contracted capacity. (Unserved energy?)

▪ Utilities and Distributors will need to adjust to new ways of managing supply / demand.

▪ Fossil fuel generation facilities do not have the flexibility to mitigate significant variability caused by a high percentage of RE integration.

▪ Areo-derivative Gas Turbines have a very fast response time but sources of fuel need to be determined, then transported etc.

▪ Usage tariffs may have to be adjusted to align with predominant RE production cycles. (TOU for domestics etc.)

▪ Independent Power System Operator and BIT / FIT / REIPPP

▪ The establishment of an IPSO will open the market and provide a platform for competitive pricing.

▪ The present RE Take or Pay rules may have to be reconsidered and a block energy bid process applied.

▪ REIPPP may fall away to make way for any power producer that wants to enter the market in a specific segment of the demand cycle.

▪ The cost of Dispatchable Renewable Energy is comparable to that of new gas, but without the emissions impact.
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