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SUMMARY 

Title: Generation reserve optimisation model incorporating Demand Market 

Participation 

Student: Pieter Gerrit Smit 

Supervisor: Raj Naidoo 

Department: Department of Electric, Electronic and Computer Engineering, 

University of Pretoria 

Degree: M.Eng (Electrical Engineering) 

The basic function of a power system is to supply customers, both large and small, 

with electrical energy as economically as possible and with an accepted degree of 

reliability and quality. The objective of this study is to determine the optimal 

operating reserve to be scheduled by the national control room for the South African 

supply industry on a day-ahead basis. The different methods used to determine the 

optimal reserve was studied. Comparisons were made and the best method was 

identified. The South African reserve market was studied and a model was 

constructed using the reliability cost-worth method to determine the optimal operating 

reserve. The reserve market included thermal generation, pumped storage, demand 

market participation (DMP) and interruptible load (IL). The DMP and IL customers 

were modelled as dummy generators and the cost to supply reserve by the utility is 

compared to the cost of unserved energy to the economy. The total minimal cost to 

the economy and utility is used as the optimal reserve level. The contribution to this 

field of study is to: 

• 	 Determine the optimal operating reserve level for the South African supply 

industry; 

• 	 Model DMP and IL customers as dummy generators; and 

• 	 Include DMP and IL in the reserve optimisation using the reliability cost-worth 

method. 

Keywords: Reserve optimisation, Reliability cost-worth method, Demand Market 

Participation. Interruptible Load and Dummy generator. 

 
 
 



OPSOMMING 

Titel: Generation reserve optimisation model incorporating Demand Market 

Participation 

Student: Pieter Gerrit Smit 

Studie leier: Raj Naidoo 

Departement: Departement van Elektriese, Elektroniese and Rekenaar 

Ingenieurswese, Universiteit van Pretoria 

Kurses: M.Eng (Elektriese Ingenieurswese) 

Die basiese funksie van 'n kragstelsel is om elektriese energie aan die verbruikers te 

verskaf so goedkoop as moontlik en met 'n aanvaarbare betroubaarheidvlak en 

kwaliteit. Die doel van die studie is om die optimale reserwe vir die Suid Afrikaanse 

elektrisiteits bedryf te bepaal. Verskillende metodes was bestudeer en die beste 

metode vir die Suid Afrikaanse reserwe mark gekies. Die betroubare koste-waarde 

metode is gebruik om 'n model te bou vir die Suid Afrikaanse reserwe mark. Die 

reserwe mark bevat thermiese generasie, gestoorde-hidro generasie, aanvraag mark 

deelname en afgooibare las. Die twee laas genoemde verbruikers word gemoddeleer 

as fiktiewe generators en in die betroubare koste-waarde metode gebruik om die 

optimale reserwe te bepaal. Die koste om ekstra reserwe beskikbaar te stel word 

afgespeel teen die koste om die reserwe nie beskikbaar te he nie. Die totale koste 

word gebruik om die optimale reserwe te bepaal. Die bydra tot die studieveld is: 

• 	 Om die optimale reserwe te bepaal vir die Suid Afrikaanse elektrisiteits bedryfs; 

• 	 Die aanvraag mark deelname en afgooibare las kliente te modelleer as fiktiewe 

generators; en 

• 	 Hulle in die model in te sluit wanneer die optimale reserwe bepaal word met 

behulp van die betroubare koste-waarde metode. 

Kernwoorde: Optimale reserwe, betroubare koste-waarde metode, die aanvraag mark 

deelname, afgooibare las en fiktiewe generators. 
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