CHAPTER 11	ALTERNATIVE POWER SUPPLY


____________________________________________________________________________











11.1		DISCUSSION OF ALTERNATIVES





There are several options for expanding the SWAWEK generation system apart from the Epupa hydropower project. These options should be of base loading character with comparatively low operation and fuel costs. These requirements reduce the options to a coal or a gas fired thermal power plant.





Another alternative could be to rely mainly on imported power from ESKOM.








11.2		A NEW COAL FIRED POWER PLANT





The greatest advantage of a coal fuelled plant in comparison with a hydro plant, is the independence from hydrological condi�tions, meaning that sufficient fuel will always be available even though the fuel price may not be fixed. Coal fired plants are mainly used for base loading, and are if necessary, combined with oil fired gas turbines. The gas turbines are then only used for peak loads and emergency situations. This is often economic as the investment cost for gas turbines is much lower than for a coal fired plant, even if the cost of operation is higher.





In the planning process for a coal fired plant, it is important to find a suitable location with easy access to coal and cooling water supply, in order to minimize the cost of transportation. Transportation costs should of course be compared with the cost of power transmission, if this location is far away from load centres.





The Walvis Bay area is regarded as a suitable location for a new coal fired plant due to existing harbour facilities. No extra costs for local transportation of coal have therefore been added to the fuel price.


A coal fired power plant for the Namibian power system should not have units of more than 100 MW due to reserve capacity consider�ations. It should also satisfy international requirements with regard to environmental issues.


�
		Information on investment costs for such units have been obtained from experts in Norway and Sweden as well as from publications issued by international organizations. According to a report from UNIPEDE, issued in 1991, the unit investment costs for large units in European countries range between ECU 970 per kW to ECU 1,600 per kW. A typical value for countries with considerable installations of coal fired power plants is ECU 1,200 per kW corresponding to USD 1,500. With an addition of 15% for the small unit sizes in question for Namibia, an investment cost of USD 1,800 or ZAR 4,950 is considered realistic, or perhaps on the low side. This also includes interests during construction.





Fixed annual costs, i.e. operation and maintenance costs, are estimated at 2% of the investment costs.





Economic lifetime is 25 years and an interest rate of 10% has been applied.





The efficiency of a coal fired power plant depends on the temperature of the cooling water. For this plant an efficiency of 39% has been assumed, corresponding to a consumption of 0.34 kg of coal per kWh with a coal quality of 6,500 kcal per kg. A coal price of USD 60 per ton at the power plant has been used. This should reflect world market price with price level 1992. The resulting unit fuel cost is hence USD 0.0204 per kWh, or USD 0.021 per kWh sent out.





Variable costs for SO and NO cleaning as well as operation and maintenance are estimated at USD 0.005.





Here below are given a summary of the economic parameters for coal fired power plants on basis of above considerations. All costs are related to sent out power and energy.





  -	Interest rate		      10 %


  -	Investment cost		    4950 ZAR/kW


  -	Fixed annual cost		      99 ZAR/kW, year (O&M)


  -	Annual capital cost	     545 ZAR/kW, year 


  -	Variable cost		     1.4 ZARc/kWh


  -	Fuel cost			     5.8 ZARc/kWh


  -	Life time		            25 years








�
		Investment costs for oil fired gas turbines are in the range of 500 to 600 USD per kW, depending on the need for specific storage facilities, etc. for oil. For this study USD 600 per kW sent out has been used. 





The efficiency depends on the temperature. This is supposed to be 31oC with a resulting fuel consumption of 0.28 kgoc per kWh. With a unit oil price of USD 200 per ton, 1992 price level, the resulting fuel cost becomes USD 0.050 per kWh.





A summary of economic parameters for oil fired gas turbines are given here below. All costs are related to sent out power and energy.





  -	Interest rate		      10 %


  -	Investment cost		    1650 ZAR/kW


  -	Fixed annual cost		   22.75 ZAR/kW, year (O&M)


  -	Annual capital cost	   190.8 ZAR/kW, year 


  -	Variable cost		     1.8 ZARc/kWh


  -	Fuel cost			    13.8 ZARc/kWh


  -	Life time		            25 years





A new coal fired plant in Walvis Bay could be connected to the SWAWEK grid by a new 230 km, 220 kV transmission line from Walvis Bay to Omburu.





For the gas turbines alternatives, it is considered that no new investments regarding power transmission will be required.





The related costs are estimated as follows:





. Substation facilities Walvis Bay, Omburu	20 MZAR


. Transmission lines				      68 MZAR


. Contingency, 10%				       9 MZAR


  Sub total						      97 MZAR





. Planning, Engineering, Supervision and


  Administration, 10% of construction costs     10 MZAR


  Total Investment Costs			     107 MZAR


. Interest during construction 5%                5 MZAR


Grand total						     112 MZAR








�
11.3		A NEW GAS FIRED POWER PLANT





There are prospects for discovery of significant  gas reserves in the Kudu field outside Namibia. A study of this was undertaken in 1991 and various scenarios were worked out.





It appears that a power plant fired with gas from Kudu may be an interesting alternative for future power generation in Namibia. This will, however, depend on the size of gas resources in the field and also on the market for gas. These important parameters are not yet known and no firm decision has been taken with regard to future development.





For these reasons the alternative of a gas fired power plant will not be used for the purpose of comparison or economic evaluation of the Epupa hydropower project.








11.4		OTHER ALTERNATIVES





Both development of Epupa and the New Coal Fired Power Plant are alternatives which would make the SWAWEK system independent from ESKOM's power system.





Another alternative could be to continue to rely mainly on power supply from ESKOM. In this case the option of a new 400 kV interconnector has been introduced. This has been previously commented in Chapter 3 and does not seem financially viable with the present price policy from ESKOM.
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