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Agenda 

• Set the stage – where we are today 

 

• How to add 3+ GW of CSP now and save money 

 

• STERG is positioned to help 
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SET THE STAGE 

Where we are today 
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Ron Tandberg, Australian cartoonist 



IRP & REIPPPP 

• IRP: Integrated Resource Plan 

2010 – 2030 

 

• REIPPPP: Renewable Energy 

Independent Power Producers 

Procurement Program 

• Implementation of IRP 

• Current round change: 2-tariff 

for CSP 

 

CSP 

PV 

R10.00 ~ $1.00   * plus 270% multiplier 4:30pm – 9:30pm 

Round 3 



REIPPPP Rounds 1 & 2 
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Wind     1 304 MW 

SolarPV    1 048 MW 

CSP       200 MW 
 

 

 



Spain USA South Africa 

Where’s Waldo? Space for 2010 national 

electricity demand by solar electricity 



Draft IRP Update 
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Cost of capital 

 



HOW TO ADD 3+ GW OF CSP 

NOW AND SAVE MONEY 

 

The value of CSP looking at various measures 
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Spatial-temporal systems analysis 

• We develop and use fundamental technical models  

• Conventionals (Coal, Nuclear, OCGT, etc) 

• Pumped storage 

• Renewables (Wind, PV, CSP) 

• Our analysis goal is good accuracy in the system 

• Technology + Location + Time (Resource, Demand, Price) 

• Our objective is lowest cost + secure + flexible system 

• Our primary partner is a leader in their field 
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Scenarios for a South African peaking 

CSP system in the short term 

C. Silingab, P. Gauchéa 
aSolar Thermal Energy Research Group (STERG), University of Stellenbosch 

bCentre for Renewable and Sustainable Energy Studies (CRSES), University of Stellenbosch 



Load demand 

• Take 90% of the maximum hourly demand in each day as the 

daily baseload limit  

 

 

12 

22 000

24 000

26 000

28 000

30 000

32 000

34 000

36 000

0 4 8 12 16 20 24

Hours (January) 

Peak load [MW] Base load [MW]

22 000

24 000

26 000

28 000

30 000

32 000

34 000

36 000

0 4 8 12 16 20 24

Hours (June) 

Peak load [MW] Base load [MW]

National load demand data: Eskom, 2010 



CSP scenario: peaking power fuel saver 
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Proposed sites : situated along 

the high capacity transmission 

line running towards Cape 

Town 

Site average 

DNI: 2,636.43 

kWh/m2/a 

Solar data – SolarGIS data © 2012 GeoModel Solar s.r.o. 

Grid infrastructure GIS data, Eskom, 2011   



3.3 GW CSP + 5 GW* OCGT < 5 GW OCGT 
14 

2014 Diesel wholesale (~R13.30/l) 

* We have not optimised this yet 
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Diesel costs annual increase 

CSP component supplies 80% 
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Effect of PV and CSP on coal fired 

power station capacity factors  

C. Aureta & P. Gauché b 
aEskom Specialization Centre in Renewable Energy at Stellenbosch University 
bSolar Thermal Energy Research Group (STERG), University of Stellenbosch 

 



Conventional System  

 

 

 

 

 

 

 

 

 

 

• Model maintains a 15% reserve margin 

• No outages deferred 

• Low use of peaking plant 
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10% PV 

 

 

 

 

 

 

 

 

• Running coal plant capacity factors suppressed  

• Not below 80% 

• No change to outages 

• Peaking dropped slightly 234 GWhr to 211 GWhr 
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10% CSP 

 

 

 

 

 

 

 

 

 

• Coal Capacity Factors suppressed during peak times 

• Outages not affected 

• Peaking reduced to 10 GWhr 
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10% CSP and low reserve margin 

 

 

 

 

 

 

 

 

 

• Number of planned outages doubled 

• Peaking dropped to 163 GWhr 

• Minimum capacity factor increased on running coal plant 
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Utility-scale PV [Wind and CSP] power and 

energy supply outlook for South Africa in 2015 

Sebastian Giglmayra, Alan Brentb, Paul Gauchéc & Hubert Fechnera 
a Urban Renewable Energy Systems, University of Applied Sciences (UAS), Vienna, Austria 

b Centre for Renewable and Sustainable Energy Studies (CRSES), University of Stellenbosch 
c Solar Thermal Energy Research Group (STERG), University of Stellenbosch 



Analysis results 

• Renewable energy (RE) annual yield: 6.4 TWh 

 

 

 

 

 

• Maximum power: 2 302 MW (95 % of rated capacity) 

• Minimum power: 27 MW (1.1 % firm capacity) 

• Annual RE share of 2 % according to IRP 2010 forecast 

• Capacity RE share of 5 % according to Eskom projection 
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Wind power SolarPV CSP Hydro power 

Delivered energy 

[GWh] 
3 685 1 906 752 99 

Maximum actual 

power [MW] 
1 302 900 217 14 



Analysis results 

System duration curve (frequency distribution) 
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632 MW 

2 302 MW 



Conclusions in our analysis 

 CSP presents an economically sensible solution today as a 

fuel saver to peaking/dispatch 

 Reduces fuel price volatility & adds reserve margin 

 (The system likes it) 

 Drives the learning rate 

 Reduce cost of technology 

 Increase local supply chains 

 Distributed & top to bottom employment 

 Reduce cost of capital 

 

 Not shown – work is ongoing, but Solar and Wind still don’t 

seem to play too well. We probably need backup for about 

20% – 30% even in the long run. 
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STERG* IS POSITIONED TO 

HELP 

* And friends 
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ABOUT STERG 

http://concentrating.sun.ac.za 
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??? 

Primary associations Primary funders 
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STERG at Crescent Dunes, Nevada 

SolarPACES 2013 tour 
~ 75 Members in July 2013 

From/at: SU, UCT, Wits, CSIR, UKZN, NMMU, 

NWU, Eskom, Sasol, Germany, China, Holland, etc. 

First SA university CSP research group 



And now announcing our newest sponsor 
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And now announcing 
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TIA Helio100 

small, smart, modular-scalable  

heliostat & receiver system  

technology development project 

10 STERG experts | 18 months | 100 kWe equiv. pilot   



STERG infrastructure & resources 
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• Staff: 8+ (researchers, administrative, engineering and technical support) 

• 1,000 m2 solar roof laboratory, staff office, workshop & control room 

• Sasol Helio40 – 40 m2 heliostat system 

• 18 m lattice tower (soon with receiver test facility) 

• 600 °C,1.5 m3 packed bed storage rig & 1,200 °C kiln 

• Solar & weather resource station with free web download 

• 25 kWe Eskom McDonnel Douglas Stirling Dish 

• + multiple other Mech Eng facilities 



SUNSPOT primary technology 
30 

15+ Projects from distribution to system to 

components focused on SUNSPOT 

1 

2 

3 

4 

5 

6 System thermodynamics 



Industrial cooling system performance R&D 
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Prof HCR Reuter (PrEng, PhD) 



Potential concepts: Metallic phase change  

material – Direct steam generation from storage 
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Packed bed storage research 
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Our “Sauna”. Thermal cycling of 2 – 3 tons of 

material between 600 °C and ambient. 



Announcing: DLR – Stellenbosch MoU 

 

• DLR: The German Aerospace Centre & Stellenbosch University 

• MoU to collaborate in the R&D of CSP technology 

 

• DLR is currently the leading CSP R&D entity (as far as we can 

tell) 

• Stellenbosch has quickly become one of the leading CSP 

university groups in the world 
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International cooperation in CSP/STE  

research infrastructures 
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Stellenbosch University is an expert member in the Technical and 

International Cooperation Advisory Board of the CSP/STE Research 

Infrastructure (RI) coordination project EU-SOLARIS, which is: 

 

 Identified in the intergovernmental 

European Strategic Forum on Research 

Infrastructure (ESFRI) 2010 Roadmap. 

 Developed by the most significant 

CSP/STE Research centres in Europe, 

the Spanish Ministry of Innovation and 

Competitiveness and the European 

STE Industry Association, ESTELA.  

 Coordinated by CTAER (Spain). 



Scope, vision and goals 

 To be the reference Research Infrastructure (RI) for Concentrating Solar 

Thermal (CST) and Solar Chemistry technologies, in order to optimise RI 

development and Research and Technology Development (RTD) coordination; 

 EU- SOLARIS is expected to be the first of its kind, where industrial needs 

will play a significant role and private funding will complement public funding. 

 To support excellence in scientific and technological development. 

 Provide the most complete, high quality scientific infrastructure portfolio at 

international level, facilitating researchers’ access to highly specialised 

research infrastructure through a single access point; 

 Link the scientific communities, industry and universities involved in the 

Solar Thermal Electricity sector; 

 Increase the efficiency of the economic and human resources required; 

 Provide efficient resources management to complement research and to 

avoid unnecessary technological duplication and repetition 
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Geographical distribution of  

EU-SOLARIS partners 
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2014: Sasol Helio40 opening,  Abengoa & Eskom keynotes, 

typical attendees: SU, UKZN, UP, CSIR, DST, Eskom…  
 

We invite you to attend.  Visit our website for more info 



DST/NRF Renewable Energy Scholarships 

DST believes in CSP R&D – asked me to announce the following 

• Renewable energy scholarships for Master + PhD 

• Seeking better representation in SA for postgrad engineering studies 

• To be announced May 2014 – see NRF website or 

concentrating.sun.ac.za 

• Applications close 31 July 2014 for 2015+ studies. 
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Thank you! 
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