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power market reviews



Power Market Review, Angola



Electricity consumption in Angola is constrained by the lack of supply. As outlined in the description of the Angolan Power System (chapter 2.1), generation, transmission and distribution facilities are partly damaged and out of operation as a result of war sabotage compounded by lack of maintenance and repair in general. The system is overloaded with wide fluctuations in voltage levels. Outages are frequent and often for long periods. Tariffs do not reflect the cost of supply. In consequence, electricity statistics cannot be expected to reflect the demand for electricity.



Electricity consumption in Angola reached 873 GWh in 1995 according to the statistics of ENE.  The Northern system including the capital of Luanda is by far the dominant area of electricity consumption accounting for 80 percent of electricity used in Angola . The electricity supplied to consumers in the Central and Southern systems accounts for 10 percent and 7 percent of the total respectively, while isolated generation makes up the remaining 3 percent.



The annual growth in electricity consumption from the late 1980s (1987-1989 on average) to 1995 was 2.6 percent according to official statistics. With a population growth estimated at around 3 percent per annum, indications are that the per capita consumption of electricity in Angola decreased during the first half of this decade.



�



The estimated number of consumers in the Angolan electricity systems is 200,000 to    215,000 shared between the northern, central and southern systems as follows: Northern - 140,000 (120,000 of which in Luanda), Central - 40,000 (25,000 of which in Benguela and 15,000 in Huambo), Southern - 17,000 (11,500 of which in Huila and 5,500 in Namibe).

Power Market Review, Namibia



Electricity by Consumer Categories



Consumption of electricity in Namibia measured by units sold increased by an average of 3.7 per cent per year in the 7 year period 1987/88 to 1994/95. 



In 1994/95 1639 GWh of electricity was used equivalent to an estimated per capita consump�tion of around 1,250 kWh.



Supplies to municipalities account for more than half of the electricity consumed in Namibia and mining around 40 per cent. Even though more than 70 per cent of the population live in rural areas, rural supplies accounted for only 8.5 per cent of total electricity sent out in 1994/95. Electricity for water pumping, statistically grouped under rural consumption, amounted to 4 per cent of total electricity consumed in 1994/95.



Mining used to be the single largest consumer of electricity in Namibia. However, due to the recession in the mining industry consumption stagnated at around 700-750 GWh in the late 1980s and has since dropped to 631 GWh in 1994/95. In the same period electricity used by municipalities has shown a steady and strong increase at around 8.8 per cent per year 1987/88 to 1994/95. In 1991/92 electricity consumption in the municipalities overtook consumption in the mining sector.



Exports has shown a steady decline concurrent with the increase in domestic demands, in recent years also as result of extraordinarily dry periods in the catchment areas of the Cuenene river causing low outputs of the Ruacana hydropower station.



�





More than 80 per cent of electricity consumption by municipalities take place in three urban areas; Windhoek (Van Eck substation), Swakopmund & Walvis Bay (Walmund substation) and Tsumeb (Otjikoto substation). By far the largest consumer centre, Windhoek, consumed more than half (54 per cent) of electricity to municipalities in 1994/95. The number of consumers in Windhoek approximates 40,000 (39,247 on average April - June 1995).



The strong and steady growth in electricity consumption by the municipalities is primarily caused by the development in the Windhoek area where the use of electricity increased by an average annual 7.1 per cent 1987/88 to 1994/95. The population growth in Windhoek during the same period was approximately 5.7 per cent per year.



The use of electricity by the mining sector is dominated by mines in three areas, the Tsumeb, Kombat Otjihase Copper mines together with the Tsumeb smelter complex linked to the Otjikoto substations and consuming 30 per cent of electricity to mines in 1994/95, the uranium mines in Rössing (21 per cent) and the diamond mines in Oranjemund supplied directly from the grid in South Africa (28 per cent)��1.



Electricity supplies to the rural areas has remained modest at around 100 GWh per year at the turn of the previous decennium, but increased significantly during the recent couple of years to 139 GWh in 1994/95. The electrification of Namibia measured by the share of population connected to the main grid is still modest.



Electricity for water supplies is dominated by the pumping needs of Windhoek as registered at Osona (66 per cent of total). Otherwise electricity is used for water supplies to Swakopmund and Walvis Bay (Walmund substation) and the Ruacana irrigation scheme.





electricity demand projections



Angola



Several analyses of power demand development have been carried out as a part of studies of the Angolan power system.  Among them, the following studies have been made during the last 10-15 years:



“Master Plan for the Angolan National Electricity Network”, Belgian Engineering Promotion (BEP), financed by the African Development Bank (AfDB).



Desk Study on “Interconnection of the Northern, Central and Southern Systems in Angola.  Possible Interconnection with Namibia”, THEMAG Engenharia, Brasil, for SADC.



“Power Demand Projections”, prepared for the WB/PNUD mission and included in Report no. 7408-ANG “Angola: Problems and Options in the Power Sector”, World Bank, PNUD and Bilateral Development Agencies Joint Program.



More recently, the Brazilian company “FURNAS SA” has also prepared estimates for power demand development, included in the studies for integration of the Capanda Hydropower Scheme in the Angolan power network. 



These studies were generally too optimistic.  They were systematically proved wrong by the real conditions lived in Angola, which restricted the expected development in some regions as a consequence of the war, financial difficulties and the failure of several programs for economic recovery.  Said studies are available, but not reproduced here, except one table with estimated future growth in electricity consumption supplied by the Southern System.



In general, all demand projections face the same problems. Difficulties in obtaining statistical data - or the lack of them - make it impossible to make an exact evaluation of historic trends in electricity consumption. And the unstable political and social conditions in Angola during the last decades cannot immediately be considered representative of the likely future development. Accordingly, the lack of statistics and the fact that future developments cannot be directly based on past trends make any electricity consumption prediction in Angola liable to considerable guesswork.



The said general observation also applies to a “Master Plan for Rehabilitation and Expansion of the Power System” presently being prepared by ENE (Empresa Nacional de Electricidade de Angola) with EDP (Electricidade de Portugal, S.A.) as consultant. The plan includes an investment programme for an initial recovery period from 1996 to 2000 and an “Expansion Master Plan for Generation and Transmission” for the period 2001-2015. In the plan priority shall be given to rehabilitation projects for the initial years, supplemented by new facilities where feasible. In general the plan will be based on inventories, studies, technical characteristics and designs, cost estimates and construction times for the rehabilitation and investment projects. The objective is to ensure safety in operation  and a least cost supply programme.



The following projects shall be included in the expansion studies:



Capanda Hydropower Scheme, Kuanza River, Northern System

Heightening of the Cambambe Dam, with or without the 2nd Power Station, Kuanza River, Northern System

Lomaum Hydropower Scheme, Units 4 and 5, Catumbela River, Central System

Jamba-Ia-Oma and Jamba-Ia-Mina Hydropower Schemes, Cunene River, Central and Southern Systems

Gove Power Station, Cunene River, Central System

Chicapa Hydropower Scheme, Chicapa River, Lunda Sul; Chiumbe/Dala Hydropower Scheme, Chiumbe River, Moxico; Cuebe Hydropower Scheme, Cuebe River, Kuando-Kubango

Expansion of Cabinda Thermal Plant with a new gas turbine.



Further studies are planned in order to assess the present condition of the infrastructures in the electricity sub-sector in more detail and establish details about development plans.



The expansion studies shall also evaluate the feasibility of the “Interconnection of the Northern, Central and Southern Systems”, based on an update of former interconnection studies.  They shall assess the expansion of the transmission networks of said systems to neighbouring areas, e.g., the connection of Uíge Province to the Northern System and of Bié Province to the Central System.



The possibility of an electricity interconnection from Zaire (Inga falls) through Angola and Namibia to South Africa, the so called “Western Corridor”, is being discussed in a working group with representatives from the countries involved.



The “Master Plan for Rehabilitation and Expansion of the Power System” is supposed to include an “Analysis of Power Demand Development” for the next 20 years for each of the three main power systems (Northern, Central and Southern), for the north-eastern region and for some isolated systems (Cabinda, Uíge, Bié).  Said analysis shall take into account estimated population development, available macro-economic variables, available data on electricity consumption, as well as other relevant information. The study shall  consider three phases in the development of the Angolan power system, i.e., an infrastructure rehabilitation phase (1995-2000); a consolidation phase (2000-2005); and a sustainable development phase (2005-2015).  Overlaps in the periods may occur.  The period for the initial phase seems short, considering that it depends on high investments.  However, due to the present situation in Angola, rehabilitation of the electricity system is urgently required in order to facilitate economic recovery.



The results of above studies and discussions will not be ready in time for the Epupa feasibility study. The consultant has therefore made some independent considerations in order to clarify whether electricity supplies to Angola from Epupa would represent a least cost option to Angola, and in case what would be the impacts on the project.



In Angola, the Southern System appears to be the most likely of the three sub-systems that could benefit from Epupa in the immediate future, notably as long as the sub-systems of Angola remain separate.



The Southern System is the system least affected by the profound changes Angola has undergone.  The region supplied by this system, with the exception of the Jamba and Chamutete mining areas, did not suffer significant cuts in electricity supply.  This supply has only recently been subject to restrictions due to reductions in the generation capacity caused by failures and outages in the generation facilities.  It is also a fact that supply has been affected by lack of resources to expand distribution networks and make new connections, i.e., there is not enough technical and material capacity to take electricity where it is needed.  In this region, unserved demand is estimated to be 25 per cent of present consumption, according to the findings presented in report no. 142/91 “Angola - Rehabilitation and Technical Assistance in the Electricity Sector”, by ESMAP. According to ENEs assessment the constrained demand in the Southern System is probably only around 15 percent of actual consumption.



The total installed capacity in the Southern system is some 56.8 MW of which Matala Hydropower Station 40.8 MW (3 units) and 16 MW of thermal capacity at Xitoto (11.2 MW) and in various diesel units. In Matala, one unit is in full operation, one cannot be operated on a regular basis and one is being rehabilitated. The peak system demand of the Southern System was 12 MW in 1995.



If no major energy intensive industries or mining activities are developed in the south, Matala when rehabilitated together with the existing thermal capacity of the south would most probably cover both unserved demand and the near future growth in electricity demand with a comfortable reserve margin. Additional consumption from new energy intensive consumers might be covered by one or more of various sources including development of the Jamba hydropower potentials of the Cunene, interconnection with the rest of Angola or possibly Epupa HPP. Also the natural gas presently being flared off-shore Angola has been mentioned as a possible source of electricity generation in the south of Angola for electricity to potential large consumers, but the feasibility of combined cycle generation in the south of the country based on domestic natural gas has not yet been studied.



The main mining project being considered in the south is recommissioning of the Kassinga iron mine which was in operation 1968-76. The mine is planned for 10 million tons and could produce 6 million tons of pellets per year. The electricity needs of the mine in full operation are some 1,080 GWh/year including 625 GWh/ year for mining, 65 GWh/year for piping and 390 GWh/year for pelleting. To put the Kassinga mining complex in full operation would probably require at least 175 MW of additional capacity in the Southern System. Recommissioning of the Kassinga Mines would require an estimated 2 years of feasibility study and 5 years of construction implying that the mine could be reopened in 2004 at the earliest. The likelihood is, however, that the mine can only prove feasible at a much later date than 2004.



Considerable uncertainty exists related to other large scale industrial projects in the south. At present, few hard facts are available to predict the likely future developments in some of the recent mining concessions awarded, for instance one large concession awarded to Anglo American of RSA.



In the feasibility study of the project an assessment will be made to test whether supplies from Epupa to the Southern System can prove competitive, and in case the impact on the project of providing supplies to the Southern system. To this end projections of electricity demand in the Southern system of Angola have been made. Based on existing knowledge of the system and a number of uncertain assumptions as presented above, three scenarios of future electricity consumption in the Southern system have been prepared: Low, Middle and High Growth in electricity consumption.



The projections of electricity demand are based on historic recordings of actual consumption in 1995 increased by an estimated unserved demand of 15 percent. From the adjusted base year data projections have been made by applying estimated annual growth rates of demand.  A possible recommissioning of the Kassinga mines has not been taken into account in the projections presented below.



As regards the manufacturing industry, the above mentioned “Master Plan for the Re-industrialisation of Angola” anticipates the rehabilitation and creation of industrial development centres, including the Lubango area (Huíla).  Annual growth rates indicated for the manufacturing industry vary between 3% and 4% during the initial rehabilitation period, and between 6% and 7% during the consolidation period.  It is also to be expected that development projects in the field of industrial agriculture will be implemented in this region.



The most recent population estimates prepared by INE show an average annual population growth rate of 2.9 %. 



Above information and considerations have led to the following average annual growth rates being applied in the three scenarios to establish electricity consumption projections for the region supplied by the Southern System 1996-2015:  6%, 9% and 12% for the 3 first years, a period characterised by consumption recovery (thus without limits as regards the supply of electricity), and 5%, 7% and 9% for the remaining period (low, middle and high scenarios, respectively).



The results of the projections are shown in Table 3.1.



�Table 3.1- Electric Demand Estimates for the Southern System (GWh)







����� EMBED Excel.Sheet.5  �����

Assumption: Unserved demand 15% of recorded consumption



�Namibia



Main Market Characteristics



In summary, the electricity market of Namibia is dominated by a general supply to a        multiclient market, of which 4/5 of total supplies to three main urban areas, and a mining sector where the use of electricity is determined by a handful of mining operations. 



The urban consumption is much determined by the use of electricity in house�holds, government and commercial services. Urban consumption thus results from the decisions of many consumers adapting to monopoly supplies. From analysis of past trends in the electricity consumption of Namibia, indications are that the general consumption is positively correlated with population growth and improved living conditions as reflected in the increasing propensity to consume electricity per user.



Quite contrary to the situation in general supplies, electricity for mining and smelter activities is determined by a few consumers, each of which has a significant impact on the overall electricity used. The demand for mine outputs to a great extent determines electricity consumption by the mines. With widely different outputs as copper, uranium and diamonds, the differences in the world markets of minerals fully impact electricity consumption by mines in Namibia as experienced in the differences in historic trends of electricity consumption by Rössing, CDM and Tsumeb. Electricity consumption by mines thus has to be projected on an individual basis. This is particularly the case of new mining projects being planned where additional uncertainties exist as to the timing and the size of the operations.



The semi-arid climate of Namibia makes pumping required to supply potable water, notably to the urban centres. Urbanisation and improved living standards are likely to trigger an increase in the demand of electricity for water supplies. Also for water supply schemes a disaggregated approach is required.



A general policy to extend services to the rural areas is likely to result in significant increases in rural electricity consumption, even though from a low basis.





The Macro-Economic Picture



In the NDP 12�, GDP is projected to expand by 5 per cent annually 1995-2000, of which a growth of 7 per cent p.a. in the private non-mining sector and 3 per cent p.a. in the mining sector.



The growth sectors of Namibia are expected to be subsistence agriculture, tourism and light manufacturing including fish processing, all of which are rather labour intensive activities with limited electricity requirements per unit of value added. 



Developments related to the Export Promotion Zone (EPZ) of Walvis Bay are not expected to trigger a strong increase in the demand of electricity. Mostly light industries are expected to be established under the EPZ arrangement with a combined electricity requirement of around 10 MW, possibly 20 MW the next 3-5 years. Possibly 5000 new jobs might be created before the turn of the century under the EPZ. Electricity consumption by the residential sector is expected to increase and will probably represent the single strongest growth element in overall electricity consumption in the Walvis Bay area.



For energy intensive industries such as mining activities including smelters and heavy metal industries the scope for increased output depends on discoveries of new deposits or increases in world mineral prices. In general the growth prospects of the mining and mining related activities in Namibia are not very optimistic with the closure of the Uis Tin Mine, the imminent closure of the Tsumeb Mine, a significant decrease in uranium production since 1991 because of increased supply from East European Countries, and increased supply of diamonds from non-CSO producers. The Tsumeb smelter is expected to continue operations despite the closure of the mine. Above development trends imply that prospects for employment in the mining sector look bleak.



The natural resource potential of Namibia is, however, by no means exhausted. The geological heritage has been found to host a variety of minerals, including world class deposits. 



Proven reserves at Rössing will enable mining operations to continue well over 20 years. 



Likewise the Kombat (Cu), Okorusu (F), Navachab (Au), Okahandja (Mn), Ojihase (Cu) and Elisabeth Bay (Diamond) mines are expected to continue operations with proven deposits for at least 10 years at the present volume of operations. Most mines do not prove reserves beyond 10 years of mining requirements.





Electricity Demand Model



A model has been developed to project future electricity demand in Namibia under alternative assumption.



The model is open and disaggregated in order to represent the market character�istics of Namibia. 



Urban and rural electricity consumption is established through a set of equations with traditional explanatory variables such as production and income, demo�graphic trends (population growth and urbanisation) and the price of electrici�ty. The equations represent behavioural relation�ships. However, a number of the equation parameters of significance have not yet been possible to estimate, and guestimates or simplifications have been made. Electricity consumption in the urban areas has been calculated separately for 5 end-user categories; Residen�tial, Manufac�turing, Government, Commercial Services and Other. 



For mining and water supplies a project by project approach has been adopted where the future use of electricity is established through interviews with the individual users or through discreet time series of consumption based on indications of capacity required at different points in time and average assumed load factors. Supplies to Oranjemu�nd is included in the demand projections, but is specified so that direct supplies from the RSA system easily can be omitted when demand projections for optimisation of the Namibian grid in general and Epupa specifically shall be made. For this reason supplies to Oranjemund is grouped under mining, even though approximately 5 per cent of the supplies to Oranjemund is used by local government and the rural areas.



Exports of electricity from Namibia is introduced by the same structural relationship as urban and rural consumption, i.e. the same type of equation.



Provisions for specification of unserved demand and non-technical losses have also been included in the model, even though no identification of such demand components has been endeavoured. 



In order to establish the electricity balance, domestic generation and electricity losses in transmission and distribution have been included in the model. Domestic generation is established exogenously for hydropower plants (Ruacana and Epupa separately) and thermal power (including Van Eck, Paratus and possible Combined Cycle or additional coal fired generation). Losses (technical and non-technical) have been calculated from consumption projections. A loss of 12 per cent of total units sent out has been used based on historic records. Imports are residually determined as demand (domestic and exports) less domestic generation adjusted by gross losses on total supplies. By applying a load factor of 70 per cent, the peak load is established from the energy determining peak demand, i.e. domestic consumption plus losses less supplies to Oranjemund. The realism of this assumption for the entire forecast period has to be discussed and agreed, specifically after the decision was made to construct a new high tension transmission line between Windhoek and RSA.



The base year of the model is 1995.



Urban and Rural Demand



The behavioural relationships in the model is of the following type:



Dt,i  = � EMBED Equation.2  ���

Dt,i  = Electricity consumption by sector i, period t

Pe t = Price of electricity, period t (Index 1995=100)

CPIt = Consumer Price Index, period t

at,i   = Growth rate value added or population, period t, sector i

bi     =  Propensity to increase consumption per consumer, sector i

Ci    =  Own Price Elasticity, sector i





Assumptions



A base case of assumptions has been established and labeled "Medium Growth". Two alternative development scenarios labeled "High Growth" and "Low Growth" have been calculated by changing some of the assumptions in the Medium Growth scenario. Income and population growth rates have been specified for 3 time periods: 1996 - 2000, 2001 - 2010 and 2011 - 2025.





Medium Growth Scenario (Base Case)



Municipalities



For manufacturing, government and commercial services, the increase in output as measured by the value added is according to the most recent forecasts of economic growth in Namibia by the Ministry of Finance for the period up to year 2000. After year 2000 growth rates have only been extrapolated and adjusted according to qualified guesses. 







Table 3.3 - Namibia: Gross Domestic Product by Industry, N$ Millions

��������������At constant 1990 prices�����������������Preliminary��Projections���Av. growth/yr����1989�1990�1991�1992�1993�1994�1995�1996�1997�1989-94�1995-97��Agriculture and Fishing�610.0�603.6�645.1�620.7�714.5�817.7�828.1�940.6�993.9�6 %�10 %��Mining�1193.6�1084.3�1295.4�1442.3�1128.1�1249.0�1288.1�1307.9�1361.8�1 %�3 %��Manufacturing�322.6�372.9�329.5�387.4�441.3�480.4�399.7�462.0�492.7�8 %�11 %��Electricity and water�102.2�105.1�97.0�134.6�64.1�78.3�90.8�103.5�113.9�-5 %�12 %��Construction (contractors)�160.1�142.5�120.1�167.7�174.2�175.8�192.9�198.7�214.6�2 %�5 %��Services�1447.7�1438.0�1480.7�1539.4�1567.9�1626.5�1672.8�1737.3�1813.3�2 %�4 %��General government�1183.5�1292.1�1444.8�1546.7�1637.8�1695.0�1727.5�1762.1�1788.5�7 %�2 %��Other producers�135.3�137.5�140.2�143.0�147.5�151.1�154.2�158.8�162.8�2 %�3 %��GDP at basic prices�5155.0�5176.0�5552.8�5981.8�5875.4�6273.8�6354.1�6670.9�6941.5�4 %�5 %��Source: Ministry of Finance, Namibia��





In the residential urban sector population growth is based on demographic statistics and projections made by the Town Council of Windhoek indicating a 5.7 per cent annual growth in the population of Windhoek 1981 to 1995 and 5.5 per cent per year 1995 to 2015. The overall population growth based on historic trends has been set at 3.1 per cent per annum (Population Census 1991). Given total population growth and growth in the urban population, the increase in rural population has been residually determined based on the relative distribution of rural and urban population. 



Income elasticities have been roughly assessed based on historic trends. Price elasticities are so far not made active, even though some values have been indicated. The pricing policy of NAMPOWER will determine whether price elasticities will play a role in the future.  



Dependent on the energy pricing policy, energy conservation will be triggered if prices are increased. The extent of electricity conservation is thus explicitly accounted for in the model through the price elasticity of electricity consumption specified for each consumer group.



The real price of electricity in Namibia has on average dropped by around 50 per cent of the value in 1982. Thus electricity is today only half as expensive as in 1982 compared to other commodities.







�

Mining



Where available, the near future planned electricity needs of the largest mining operations have been applied as reported in interviews with the consultant. In general, the mines of Namibia drive to improve the efficiency in operations implying reduced electricity consumption per unit of output.



Rössing Mine



	1996	1997	1998	1999	2000



GWh	172.8	184.9	197.84	311.69	226.51

MW	35.1	34.7	35.3	36.0	36.0





Beyond year 2000 Rössing is assumed to have no growth in electricity consump�tion. 



Tsumeb Mine and Smelter (Copper, lead, silver, gold)



Electricity consumption by the mining complex at Tsumeb is not expected to change much the next two years. But, pumping of water from the mines has stopped as the mines are being flooded. Smelter improvements will reduce the need for electricity. An average reduction in electricity consumption by 1 per cent p.a. 1996-2000 and thereafter no change in electricity consumption have been assumed.



Kombat Mine



The Kombat Mine has recently made a strike and electricity consumption is expected to increase by an average 3.5 percent per year 1995-2000. Thereafter electricity consumption is expected to stay unchanged.



Navachab Mine



Use of electricity at the Navachab gold mine is not expected to increase in the forecast period.



Ojihase Mine



There are no plans for change in operations and the electricity consumption has been kept at the present level in the Medium Growth scenario.



Elisabeth Bay Diamond Mine



Expansion of operations is expected to require an annual 5 per cent growth in electricity consumption up to year 2000, thereafter stable electricity consumption.



NAMDEB (previously Consolidated Diamond Mines)



As the diamond mining of NAMDEB moves off-shore the electricity demand is expected to decline. A reduction in energy consumption for diamond operations by 1 per cent per year 1995-2005 and 2 per cent per year thereafter has been assumed in the electricity demand projections.



Rosh Pinah Mine



The Rosh Pinah mine in Oranjemund supplied directly from RSA might possibly start smelting Zn, which in case would imply an increase in the electricity consumption of the mine. Uncertainties exist due to a dispute over the ownership of mining rights. No increase in the mine consumption of electricity has been assumed.



Water Supply



Water pumping needs of electricity have been assessed to grow at a somewhat lower rate than population growth in urban areas and at lower propensity to increase consump�tion per consumer than in other use of electricity by the urban consumers. The annual growth rates have been set at 4.5 per cent p.a. 1996 to 2010 and 4 per cent thereafter with a propensity to increase consumption per consumer of 1.2 per cent p.a. The growth rates applied for water pumping translate into somewhat higher growth than the historic average which was 4.6 per cent p.a. 1987/88 to 1994/95.



Development Projects



A number of new development projects in the mining and water supply sectors in Namibia with significant stipulated electricity needs are being considered by various investors. However, the information available on each project, i.a. the likelihood of project realisation, commissioning dates and electricity needs after commissioning, are rather tentative and in most cases uncertain. Below are listed the various projects identified and information of relevance to assess the possible electricity requirements.



Mining projects

	MW



	1995-2000	2001-2005	2006 - 2015





Okahandja Manganese Smelter	24	30	60

Sandpiper Phosphate Project	0	0 (30)	0 (50)

HAIB Copper Mine Project	0	90	190

incl. pumping of water from Orange River



The Okahandja mine will probably develop a smelter with minimum 30 MW capacity by 1 July 1998. NAMPOWER has already replied positively to a preliminary request for   30 MW. Another 30 MW is expected to follow after year 2002.



The Sandpiper Phosphate Project is reported on hold for the time being due to non-attractive market conditions for output.



HAIB is according to mining experts in Namibia specifically uncertain with a relatively low probability of implementation. The feasibility study of the project is expected to be completed by July 1996. The tentative proven reserves of the project area are 3.5 billion tons of 0.2 per cent copper concentration and 700 million tons of 0.4 per cent copper concentration. At best the project is characterised as "a long shot". The mine will require water supplies equal to half of Namibia's present water consumption. Concerns have been raised whether the Orange river can provide the necessary water for the mine without serious environmental impacts. Alternative supplies from the ground water reservoir might also introduce unacceptable environmental impacts. In the Medium Growth Scenario HAIB is not expected to be realised. However, in the High Growth case the HAIB project is included with 190 MW including water pumping needs from year 2005.



Water supply projects



	MW



	1995-2000	2001-2005	2006 - 2015



National Eastern Water Carrier	0	25	40

Desalination project	0	0	0

Lower Orange River Agricultural 

Scheme	5	10	25



An important future project is the National Eastern Water Carrier which is in the planning stage and will supply Northern and Central Namibia with water from the Okavango river. The scheme is designed for a water supply of around 2 m3 per second. The water lift required is approximately 400 m. Power needs at full capacity utilisation are in the order of 50 - 60 MW.



Desalination is not expected to become economically and financially viable in Namibia in the near future, except if natural gas supplies from the Kudu field to Walvis Bay are established for other reasons and therefore could offer gas at a low price for desalination purposes. Electricity needs for desalination have, however, been included in the high growth scenario.



The Lower Orange River Agricultural Scheme is included in the Medium Growth Scenario with 5 MW 1996-2000, 10 MW 2001-2010 and 25 MW thereafter.



Exports



For exports, no growth has been assumed pending further studies of the likely least cost generation expansion plan of Namibia, and how the market in RSA is likely to take electricity from Namibia in a longer term perspective (see chapter 3.3). 





High Growth Scenario



In the High Growth Scenario the following changes in assumptions relative to the base case have been made:



Growth in manufacturing has been increased from 5 to 10 per cent per year 2011 to 2025.

Growth in value added determining water pumping needs has been increased to 5.5 per cent per year from the entire projection period.

The Sandpiper and HAIB mining projects have been included.

Desalination at Walmund has been included.





Low Growth Scenario

	

Growth rates in manufacturing have been reduced to 5 per cent per year for the entire forecast period, and value added determining water pumping to 4 per cent 1996-2000 and 3.5 per cent 2001-2025.



Population growth per year in the urban areas has been reduced to 4 per cent 1996-2000 and 3.5 per cent 2001-2025.



Results



The energy and power demands of Namibia resulting from the electricity projections made are as follows:
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On average, the annual growth in electricity consumption in Namibia in the Medium Growth scenario is 8.5 per cent to year 2000, as compared to 19 per cent and 4.1 per cent in the High and Low Growth scenarios respectively. In the Medium Growth alternative, The North East Water Carrier and Okahandja mine to a considerable degree contributes to the growth. Consumption by municipalities increase by an annual average of 7.1 per cent 1995-2000 in the Medium Growth scenario.



Model printouts of the calculations made for each of the three scenarios are presented in Appendix 2.





epupa and the electricity Market of southern africa (Regional Context of epupa)



In the economic analysis of the project, the competitiveness of Epupa HPP will be tested against alternative supply options including thermal power based on coal or natural gas from the off-shore Kudu field, and imports from RSA. 



Development of the Kudu field alone is much dependent on whether electricity generation from Kudu gas will compete with other supply options in RSA. An understanding of the electricity market in the whole of Southern Africa is thus required to see how Epupa fits into the likely developments in electricity consumption, generation and interconnection in the region. The electricity system in Southern Africa is described in Appendix 2.  The description presents the electricity balance of RSA, and the electricity network and supply options of Southern Africa. The main market for electricity in Southern Africa is in RSA which accounts for 75% of total installed capacity in SADC.



The main conclusions to be drawn from the study of the energy situation in RSA and foreseeable supply options in Southern Africa are:



The RSA market can only absorb a limited share of the cheap energy supply potential of Southern Africa during the next decades, even when assuming strong economic growth in South Africa.

ESKOM will choose the cheapest supply options implying that countries in the region will have to compete for market shares. Only those electricity supply options that can deliver electricity to RSA at the lowest price for capacity and energy given system requirements and with high supply regularity stand a chance to be accepted.

Strengthening of interconnections in Southern Africa is a prerequisite to tap the unexploited cheap hydropower potential available in the region, and is therefore a priority notably to ESKOM. In the longer term perspective, generating costs at bus bar and wheeling charges in Southern Africa must be expected to balance out the cost of additional coal fired thermal capacity in South Africa, at present estimated at around 3 USc/kWh�.3
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The Southern African Grid  
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    1�	Oranjemund consumption is divided between mining 95 percent, local authorities 4.5 per cent and rural supplies 0.5 per cent.

     2     �	National Development Plan 1 (only draft plan of 16 June 1995 was available at the time of field investi�gations).

�    3	ESKOM owns two coal fields in RSA of well known geology and sufficient coal deposits for 50 years of electricity generation at present load.
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