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6.3.1

6.3.2

Small Power User Forecasl
Introduction

The Jong term clectricity demand forecast for Namibia, as defined for the
Elcctricity Master Plan developed by JICA, consists of two components. The first
is for Large Customers, which include all large mining and indusisiat concerns, as
well as the proclaimed Municipalities and Towns. Large Customers also includes
large stale operated loads, such as water pumping stations, airports, and

telecommunications facilitics.

The sccond component covers small customers and is called Rural Electrification.
This includes all small customers outside of proclaimed Municipalitics and towns,
and consists of rural houschelds, rural social services, rural businesses, and

commercial farms.
Rural Electrification Forccasting Mcthodology

The approaches for large and small customer {orecasting are quite different. The

rural clectrification forecasting methodology followed includes the following steps:

¢ Customer Classification. All the small customers in Namibia were grouped
together in classes thai are cxpecled to have similar consumption and demand

characteristics.

« Class Population Forccast. The cxpected numbers of cach class of customcer
{for cach forecast ycar werce cstimated, based on available data. This provided a

polential number of customers in cach class.

* Eleclrification Rate Ferecast. The numbcer of clectrificd customers in a class
may bc only a [raction of the total aumber, as with rural houscholds. The
number of potential customers includes the backlog as well as additional

customers duc to the growth rate. The number of acfual customers was based
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6.3.3

on a hypothetical rural electrification plan which was developed for the forecast
and derived from assumptions about clectritication priaritics and available

funding.

« Class Consumption Forecast. The cxpected consumption and maximum
demand for typical customers of cach class was determined. This was based on
cxisting data from Namibia, as well as related cxperience from  rural

clectrification programs in other developing countrics.

The clements of these forecasts were combined in a model which provides
estimates of the consumption and peak demand requirement for smali customers in

the Tuture.
Customer Classification

The clectricity forecast was done for cach type ol rural customer separately. This is
because cach type of customer has it’s own characteristics including consumption,

maximum demand, and growth ratc.

The definition of ‘Rural’ used in this forccast is the same as that used by the
Government of Namibia. The Central Statistics Office in Windhoek has dcfined
‘Urban’ to mean onc of 27 proclaimed Municipalitics and Towns. A few
additional 1owns have been proclaimed since the 1991 Census and 1993/4 NHIES
survey, but it was necessary to usc thesc definitions to make usc the demographic

data [rom these surveys.

The 16 procliimed Municipalities considered to be urban arcas are: Swakopmund,
Windhock, Gobab.is, Grooifoﬁtcin, Karabib, Karasburg, Kectmanshoop, Maricntal,
Okahandja, Omaruru, Otavi, Otjiwarongo, Outjo, Tsumeb, Usakos, and Walvis

Bay.
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The 12 proclaimed Tows also considercd to be urban areas are: ‘chticsbaai,
Luderitz, Okakarara, Ongdangwa, Ongwediva, Opuwo, Oshakati, Rchoboth,

Rundu, Katima Mulilo, Khorixas, and Arandis.

Rural areas arc defined as all arcas outside these 28 Municipalitics and Towns,
with the exception of villages atlached to and supplied by mines or large industrics

that are outside urban arcas.

It is cxpeeted that more towns and villages will be proclaimed in the near future,
giving these communilics greater autonomy. Note that there is an discrepency
between the NamPower definition of Local Authorities and the Goverament
deflinition of wrban arcas. Local Authorities includes some villages that are

considercd 1o be rural areas. This discrepency has been resolved in the forecast

modcls.
The Small Customers in Namibia have been classified as lollows:

Rural Houscholds.

This is alt residential customers outside of proclaimed Municipalitics and Towns or
mining company villages. This definition of rural is in accordance with Namibian
Government policy, as used in the 1991 Census, the National Development Plan,
and other documents. The large majority of these potential customers have yet to

be clectrified.
The rural houscholds can themselves be divided into several types, as follows:

* Unproclaimed villages and towns. Thesc are large communities with
populations of over 500 people. There were approximately 500 such villages in
rural arcas in 1991, comprising about 80 000 houscholds. These houschotds
when electrificd are likely to consume more clcciricii? than truly rural cus(bmers,
and bechave more like typical urban consumers. These communities will be

termed villages.
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* Dispersed communilics, which arc isolatcd homes in rural arcas and small
commumilics with under 500 inhabitants. The 1991 Census identified over 10
000 of these isolated localitics, comprising about 100 000 houscholds. These
houscholds, when electrilicd, will have typically rural tow consumption patteens.
A large number of these isolaled communitics are located on commercial farms,
and most of the remainder in communal arcas. H is estimated that about 7 000 of
these commupnities are in communal arcas, comprising about 70 000

houscholds..

* Farm workers. Therc arc approximatcly 32 600 farm workers in Namibia
forming about 26 600 houscholds. These houscholds comprise about 125 000
peaple whe live on commercial farms. These houscholds should be clectrificd as

the commercial farms are electrilfied.

Rural Social Services.
This includes hospitals, clinics, schools, and other Government social scrvices to

rural communitics.

Rural Commercial Customers.
This class includes alt private enterprises requiring electricity in rural communities,
such as shops and pelrol stations. In larger villages this includes local light

industrics.

Commercial Farmers.

There were originally approximately 6 400 commercial farms in Namibia. Many
of these have been subdivided, resulting in about 11 000 farms in 1997,
Approximately 1 400 of these have already been clectrificd and NamPower has
made proviSion for further expansion of the national distribution system to make

clectricity more accessible to commercial farmers. In addition there arc scveral

 polential ‘irrigalion schemes being planned. The clectricity demand for these

schemes is included in the forecast.



6.3.4 National Class Populition Forecast

)

A forccast for expected numbers of cach customer class in cach region was done.

Rural Houscholds

Namibia currently has some 200 000 rural houscholds, of which under 10% have
access to clectricity. The goal of rural clectrification is to biing clectricity to the
majority of thesc homes, and their associated businesscs and social services. It was
vital to know the numbers of these potential customers in order o forecast their

additional demand on the clectricity gencration and transmission system.

The 1991 Census provided a breakdown of population distribution by Region and
by District.  The Regional Resources Manual gave detailed data on social serviees
available by Region. In order to make the best use of available information, a
forccast of rural population and number of houscholds was done at a Regional

level.

Initial population figures (urban and rural) for each Region were iaken from the
1991 Census. The institulional population of about 90 000 in 1990 was considered
to be completely urban. The figures for population per houschold for each Region
were also taken from the Census figures. These varied from 3,8 fn Erongo Region
1o 6,2 in Okavango Region. A major assumption is that the number of people per

houschold remain constant in cach Region over the forecast horizon.

Overall population growih rates were faken from  ‘Provisional Population
Projections 1991 - 2011 issucd by the CSO in 1994, This document provided a sct
of threc population growth scenarios, of which the medium scenario (about 3,1%
per annum} was recommended for planning purposes. This is also the population
growlh scenarie uscd in the “First National Development Plan’ (NDP1). The
population projections extend only to 2011, and the slowly declining growth rate

was cxtrapolated till 2020 for this forccast,
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The total houschold population growth rate was assumed 1o cqual the overall
population rate in each region. The Urban houscholds growth rate was estimated to
be 5% due to urbanisation and the difference between total houscholds and urban
houscholds provided a forecast for the number of Rural households in cach Region
cach year. The model caters for migration from predominantly rural to
predominantly urban regions. A figure of $% for annual urban growth is consistent
with some figures reported for developing countrics. It is, however, less than the
5,44% reported by Windhock for the period 1991 to 1996 and the 5,4% and 7%
reported for Mexico city and West African countrics. The NDP1 mentions an
urbanisation rate of 5,5% and expects this to continue for at least ten years . (A
high ratc of 8% is also mentioned as a possiblility, but this is considered unlikely
and unsustainable in the long term.) Both the 5% and 5,4% scenarios are

considered realistic for Namibia.

‘The population forecast is shown in Figurc 6.8. Note that Walvis Bay is excluded,
but not relevant as it is an almost cntirely urban area. The impact of AIDS is clearly
visible in the longer term, and the use of the PPP medium growth scenario for this

forccast may nced revision in a few years.

Figure 6.9 illustrates the impact of different ratcs of urbanisation on the numbers of

urban and rural households
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Figure 6.8 - Namibian Population Forecast
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Figure 6.9 - The Impact of Urbanisation
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The finat forecast aumbers for Population as well as Urban and Rural households
are listed in Table 6.1. This table lists figures for the medium growth scenario
% with a 5% urbanisation rate, which is the “Base Case’ for the electricity demand

forecast.
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Table 6.1 - Po:pulalion and Houschold Forecas

Year| Total | National | Urban Urban Rural Total
Population | Growth | Growth | Households | Houscholds | Households
% Yo -

1991] 1 409 920 31 -5 73 870 180 519 254 389
1992] 1453 628 3.1 5 77 564 184 877 262441
1993] 1498 690 31 5 81 442 189 309 270751
1994 1545149 | 3. 5 85 514 193 813 279327
1995] 1593 049 31 5 89 789 198 388 288 178
1996| 1642 434 3.1 5 94 279 203 034 2971313
19971 1693349 | 3.1 5 98 993 207 748 306 741
1998} 1 745 843 3.1 5 103 943 212 530 316472
1999 1799 964 31 5 109 140 217376 326 516
2000 1855763 3.1 5 114 597 222 286 336 883
2001( 1 913 291 3.1 5 120 326 227 257 347 584
20021 1972 603 39 5 126 343 232 286 358629
2003] 2033 754 3 5 132 660 237370 370030
2004 2094 767 3 5 139293 242 151 381 444
2005| 2157 610 3 5 146 258 246 959 393 216
2006] 2222 338 3 5 153 570 251 788 405 359
20071 2 289 008 3 5 161 249 256 633 417 882
2008] 2357 678 3 5 169 311 261 488 430 799
2009] 2428409 1. 29 5 177777 266 347 444 123
2010| 2 498 833 2.9 5 186 666 270 118 457 444
2011] 2 571 299 2.9 5 195 999 275 174 471 173
2012} 2 645 866 2.9 5 205 79% 279 524 485 323
2013| 2722 597 2.9 5 216089 283 819 459 908
2014| 2 801 552 2.9 5 226 893 288 048 514 941
2015| 2 882 797 2.8 5 238 238 292 199 530438
2016] 2 963 515 2.8 5 250 150 295 759 545 909
2017] 3046494 28 ¢ 5 262 658 259 187 561 844
20:18] 3 131795 2.8 5 275 790 302 468 578 259
2019] 3219486 2.8 5 289 580 305 587 595 167
2020 3 309 631 2.8 5 304 059 308 525 612 584

Source: CSO

This model produced a total number of Rural houschelds in 2015 of 292 1949, This
is the total number of potential homes by that time. The population growth was
modelled with several other scénarios, with variations on overall growth rate,

urbanisation rate, and AIDS impact.
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An altcrnative urbanisation rate of 5,4% to 5,8%, as expected by Windhock
Municipality, resulis in a total number of Rural Houscholds of  about 256 000 by
20185.

The CSO population growth projections do not consider the possible impact of the
AIDS cpidemic on long term population growth. The UNDP Human Development
Report for Namibia 1997 deals with the impact of AIDS in déhth, aﬁd slates that
the population growth rate could decline to below 2% by 2010 becausc of AIDS.

This impact is inctuded in onec of the scenarios modelled for the population

forecast.

Table 6.2 lists the numbers of urban and rural houscholds cxpected by the year

2015 for several of the population growth scenarios.

Table 6.2 - Household Growth Scenarios

Population Growth Forecast Scenario Urban Households | Rural Houscholds
2018 2015
Low, 5% Urbanisation, no AIDS 238 238 277 280
Medijum, $% Urbanisation, no AIDS 238 238 292 199
High, 5% Urbasisaticn, no AIDS 238238 322 285
Medium, 5,4% Urbanisation, no AIDS 280374 . 255882
Medium, 5% Urbanisation, AIDS 238238 244 183
Mcdium, 5,45 Urbanisation, AJDS 280 374 207 866

As can be scen, the number of rural houscholds could vary considerably with
differcnt assumptions, with thc AIDS impact and urbanisation rate playing key

rolcs.

Rural Social Services .
The total numbers of social services were obtained from the 1996 Statistical

Abstract for 1995, Social services were also classified according to their expected

clectricity consumption rates:



* Hospilals : There arc currently 41 hospitals (Regional Resources Manual has

39). The Government is implementing a policy of redistribution of health
resources, increasing expenditure on primary health care to provide cquity in the
avaitability of health scrvices to all Namibians. This implics an increase in the
number of clinics and health care centers, while decreasing the number of
hospitals. The forecast assumed a decrease in the number of hospitals by one per
year for five years, as per NDP1 intcations. All of these closing hospitals are in
urban arcas. The forccast uscd regional figures from the Regional Resources

Manual to determine the numbers of rural hospitals, which totat 15 in 1995,

Clinics and Health Centers. There are currently 256 in the country (Regional
Resources Manual has 265). Almost all of these clinics and health centers are in
rural arcas. The forccast used regional figures (rom the Regional Resources
Manual to determine the numbers of rural clinics and health centers. The
forecast assumced an increase of approximately 3% per year  in cach region in
step with population growth. This is somewhat higher than the 1% per annum

indicated by the Ministry of Health and Social Services.

Schools. The 1996 Statistical Abstract lists a total of 1 372 schools in Namibia.
The Regional Resources Maneal has | 390, cxcluding Childcare Centers. The
total for rural arcas is 1 166. As with clinics, the forecast assumed a growth ratc

proportional to the population growth rate.

Schools with Hostels : Schools with attached hostels usc subslantially more
clcclriéily than thosec without hostels. A review of Northern Electricity’s
customer base revealed that about 159% of schools had attached hostels. An
initiat cstimate of about 150 schoolé with hostels was uscd for this forccast. A

growth rate of 3% per annum was forecast, in line with the population growth.

Other Government Social Facilitics (Post Offices, Police Stations, and local
governmenl oflices) : This class excludes all parastatals, water pumping, military

bases, and airports. The Regional Resources Manual was uscd as a source for
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thesc figurcs, with a total df 134, of which 82 were cslimé(cd 1o be in rural areas.
The billing records of Northern Eleetricity however indicate that considerably
more government facilitics have already bécn clectrificd. These included such
diverse facilitics as border posts, agricultural development centers, and tribal
offices. Ultimalely it was nol possible to get reasonable eslimates of the total

number of thesc facilitics in the country - or by region.

It must be noted that cxact numbers of cach of the above-mentioned services are
difficult to cstablish, as cach source of data often had different figurcs. This
forccast will use the figures in the Regional Resources Manual in most cases, in

order to facilitate a forceast by region, as requested by MME,

Rural Commercial Customers (Businesscs)

There are no accurate figures for the number of private busincsses that exist or
would make usc of electricity. The NHIES survey estimates that 5% of rural
households carn their main source of income from businesses. . Based on this, a
rough cstimate for the number of commercial customers in rural areas would be
one per twenly houscholds. This agrees with figures reported in an environmentat
study “Understanding the Oshanas”, This implics about 10 400 potential customers,
rising with population growih to about 15 000 by the year 2015.

Commercial Farming

There were originally about 6 400 commercial farms in Namibia, of which about 1
400 alrcady have access to grid clectricity from NamPower. Many of the farms
have been subdivided, resuiting in an total number of about 11 000 in 1997. The
government also intends relocating 100 large communal farmers to commercial
land by 2000. Over 40 new commercial farms have alrcady been established on
communal land in Okavango Region. The 1996 NamPowcr.E.lcciricily Master Plan
makes provision for extension of rural schemes to cover about 90% of the

commercial farming arca in Namibia over about 30 years.
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6.3.5

Irrigation Schemes
The NDP1 has a target of increasing land under irrigation by 5 000 hectares (ha) by
2000. Secveral new irrigation schemes arc curcently being planned. The following

schemes have been considered in this forecast:

* Lower Orange River (Hoenlcls, Koeskop, and Daberas), about 750 ha.

* Aussenkicr, a large project of about 8 000 ha on refatively high ground.

* Hakkiesdoring - Ramansdrif, about 1 500 ha in addition to present S00 ha,

* Upper Orangc River, about 2 500 ha currently under development,

* Naute Dam. Increasing the present 240 ha to about 600 ha.

* Brukkaros. A feasibility study for about 1 000 ha is almost complete,

* Etunda. Currently about 56% of this 1 200 ha project is complete.

* Scsfontcin. There is a potential for about 500 ha in the longer term.

* Kavango River, There is potential for about 4 000 ha in the Kangongo arca and
another 2 000 ha in the Dikiyb arca, both vegetables and grain.

* Zambezi River. Downstream of Katima Mulilo the possibility of 12 000 ha of
sugar plantations and S 000 ha of grain farming is under consideration. The

possibility of a sugar mill in the area is also under consideration.

This is a total of about 37 600 hectares of potential irrigation farming. The forccast
assumed that abowl two thirds of this (23 000 heclares) would be put under
irrigation over the forecast horizon. This was approximated by 230 farms of 100

heetares cach.
Regional Class Population Forecast

The rural forccast was carsicd out on a rcgional basis, as per a request from MME.

The population and growth per region was derived from the national population

. growth forecast, and varies from region to region. These variations are functions of

issucs like urbanisation, occupation, government policy, and regional climate and

topography.
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The Houschold Forecast on a Regional Basis

The above forecast was done on a regional basis, The present and target (2015)

houschold populations for cach region arc tabulated in Table 6.3,

Table 6.3 - Houschold Forecast by Region

Urban Rural Urban Rural
Houscholds Households Households Houscholds

1997 1997 2015 2015
Caprivi 3625 17672 8724 24856
Erongo 1164} 5485 28016 - 7715
Hardap 6737 9588 16213 13485
Karas 5888 8806 14171 12386
Khomas 38482 5692 92612 5006
Kunene 2531 12166 60§2 17111
Ohangwena 0 32715 (0] 46014
Okavango 4247 16874 10220 23733
Omahcke 2152 9085 5i80 12778
Omusati 0 35540 0 49988
Oshana 3090 18589 19470 26146
Oshikolo 4039 21189 9720 29803
Ofjozondjupa 11560 14347 27820 20180
Totals 08993 207748 238238 292199

‘Urbanised” Rural Houscholds

The official definition of wban arcas is inadequate for this forccast, as a large

proportion of rural houscholds arc in farge (but unproclaimed) villages, and many

have adopted an urban lifestyle and associated cricrgy needs. The 1991 census

Report B Table AO2 identificd over 500 towns and villages of over 500 rcsidénts,

of which only a tew arc proclaimed and therefore officially urban arcas. For the

purposes of this forecas, this scction of the rural population will be treated as

“Villages®, to distinguish them from the truly rural residents living in communitics

of under 500 people,
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Tablc 6.4 lists the distribution of localitics as recorded in the 1991 Census. All of
the locatitics of over 5000 residents are oflicial Urban arcas, as arc about ten of the

475 localities of 500 to 5000 residents.

Two types of population distribution can be identificd. In several regions
(Ohangwena, Okavango, Omusati, and Oshana) there are about live dispersed
communitics for cach village. The remaining regions {with the cxception of
Oshikoto) have over 50 dispersed communitics per village. This difterence
highlights iwo totally diffcrent types of population distribution in the couniry.
(Oshikoto has components of both types of distribution.) Similarly, the average size
of a dispersed community in the north is 155 persons, while it is 22 persons in the
other regions. Most of the dispersed communitics in the central and southern
regions arc on the commercial farms. The northern regions have a more evenly
spread population distribution, while the population in the other regions is
concentrated in a small number of towns and villages. The projeeted growth in
Urban, Village, and Dispersed hbuseholds in Namibia is shown in Fgiure 6.10.
Appendix B includes graphs illustrating the Urban, Village and Dispersed

communily houschold growth expected for the basc case forecast in cach region.

Table 6.4 - Regional Distribution of Villages and Dispersed Communilies

Regional Distribution of Villages and Dispersed Communitics
>5000 People §00-5000 1-499 People DC per
‘Cities & People ‘Dispersed Communilies’| Village
Towns' ‘Yitlages’
Caprivi 1 25 1254 50
Erongo 1 9 514 57
Hardap 2 12 1209 i1
Karas 3 10 1042 104
Khomas 3 3 705 235
Kunene § 14 1088 78
Ohangwena 0 109 493 5
Okavango 1 57 356 6
Omaheke 1 il 912 83
Omusali 0 113 426 4
Oshana 3 51 252 ]
Oshikoto 1 48 676 14
Otjozondjupa 3 13 1531 118
Tolal 20 475 10458 ]
Source: CSO
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Figure 6,10 - Total Urban, Village and Dispersed Household Growth
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Caprivi Region

This region is rather isolated from the rest of the country - both physically and
electrically,. The region is almost entirely rural in nature, with very little
manufacturing industry and no mining activity. Most of the population lives in the
East, on the floodplains and along the rivers and roads. The primary occupation in
the region is subsistance agriculture, although fish are an important food source.
The NHIES estimate for farm workers was about 2 000 in 1994. The main urban
center of the region, Katima Mulilo, is located far to the East and is supplied with
electricity by a 3 MW diese} generating set and a 66 kV line from Zambia. The
NamPower grid has been extended from Rundu to Mukwa, Andara and Bagani in
the West of the region. Apart from these villages (and their surroundings) there is
no grid electricity in the region. NamPower intends extending the distribution
system from Katima Mulilo to the Ngoma and Linyandi areas. The completion
of the upgrading of the road from Rundu to Katima Mulilo (Trans Caprivi
Highway) will bring opportunities for development to the region. There is
potentia! for the development of irrigated sugar cane farming along the Zambezi,
east of Katima Mulilo, along with the establishment of a co-generating sugar mill

in the area.
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‘Table 6.5 - Caprivi'R'cgion Rural Population Forecast

Caprivi Region 1997 Total 1997 Elecirificd 2015 Total
Rural Population lorecast (l‘sl_imatcdj (Estimaled) {Forecast)
Village Houscholds 4564 5t4 6982
Dispersed Houscholds 12708 o 176874
Hospitats t 1 i
Clinics & Health Care a9 7 54
Schools with Hostels 18 I 25
Schools 123 11 172
Government Facilities 5

Shops 883 57 1242
Livestock Farming

frrigation Farming

Erongo Region

This region, along the coast around and north of Walvis Bay, consists of desert in
the Wesl and scmi-desert in the East. The region is sparsely populated, with people
being concentrated in a number of towns and villages. The Eastern and central
parts of the region arc used for commercial and communal livestock farming. A
number of mincs provide employment in the region, including Rossing Uranium,
the Navachab Gold Minc, and a marblc quarry at Karibib. The major centers of
Walvis Bay and Swakopmund, along with the Exporl Processing Zone (EPZ) al
Walvis Bay, provide most of the employment for the urbanised residents of this
region. Other urban areas arc Arandis, Karibib, Usakos, Omaruru, and Hentics Bay.
These towns and villages all have access to electricily from NamPower. Scveral of
the smaller villages, including Uis, Omatjete, and Okambahe, arc also connecled to
the national grid. NamPower is currently constructing a power linc to Otjimbingwe,
which is expecied to be completed by October 1997. The NHIES estimated about
3 000 farm workers in the region in 1994, Along with their familics, this implics
that about half of Ilhc rural population lives on commercial farms. The remainder
live in the vill.agcs, the larger of which have already been electrificd. The potential
for further rura‘ll‘ clectriﬁcalio_n' includes about thirly small villages to the north and

north-west of Omarury, and the commercial farms and farm workers.
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‘Table 6.6 - Erongo Region Rural Population Forecast

irongo Region 1997 Total 1997 Electrificd 2015 Total
Rural Pobu!ation Forecast (Istimated) (Iistimated) (Forecast)
Village Houscholds 1474 2073
Bispersed Houscholds 4011 5641
Hospitals 1 1
Clinics & Health Care 6 9
Schools with Hostels 2 3
Schools 5 21
Governmeot Facilitics
Shops 189 1786
Livestock Farmiog 674 200

Hardap Region

Hardap extends across southern central Namibia, from the Atlantic ocean to the
Botswana border in the East. The Namib dunc descrt which borders the sca. is not
populatcd. East of the desert is an cscarpment formed by the Nauklut Mountains
and Schwarzrand. This {cads to the central plains followed by the Kalk platcaﬁ in
the East. Both the plains and the Kalk platcav have a semi-desert  climate. Most
of the land is used for livestock farming, and is sparscly populated. The large towns
in the region - Maricental and Rehoboth - have been electrilicd for scveral years, as
have a number of the smaller towns, such as Gochas, Aranos, Klein Aub, Stamprict,
Gibcon and Maltahohe. The remaining small towns and villages arc currcnily being
clectrilicd as a result of the Southern Namibia Rural Electrification Project. These
include Kalkrand and Hoachanas which were supplicd in 1996. Ricloog, Séhlip,
and Duineveld are planned for Phase 1l of the project.  This means that most of
the urban and village residents will have aceess 1o electricity, and the remaining
rural houscholds (about 4 000 accordmg to the 1991 Census data) arc probably all

workers on commercial and communal farms.

‘The NHIES cstimated about 3 700 farm workers in the region. Approximately 10%
of the region is used for communal farming. There is a small amount of irriga{ion
farming at Hardap and Stamprict. There is curcently no mining of note in the region,

although some prospecting is taking place. Small-scale manul‘acturing industrics
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are located in Rehoboth and Mariental. Most of the schools, clinics, government
services and businesscs arc in the electrificd towns, with the exception of a few
schools in the communal farming arcas. Electrification of the farms will therefore

be the primary goal for this region.

Tablc 6.7 - Hard'cip Region Rural Population Forceast

Hardap Region 1997 ‘Tolal 1997 Electrified 2015 Total
Rural Popul:ition Forecast (Listimated) (tistimatcd) (Forecast)
Village Houscholds 4236 246 5959
Dispersed Houscholds 5351 7526
lospitals i 1 H
Clinics & Health Care 9 7 13
Schools with Hoslels 5 4 1
Schools 42 37 59
Government Facilities 87

Shops 479 94 674
Livestock Farming 2316 300

Karas Region

Karas is the largest and most sparsely populated region of Namibia. It is bordered
by the Atlantic Occan to the west and the Orange River to the South. As with the
Hardap region, the Karas region has a barren dune desert between the escarpment
and the sca. The remainder of the arca consists of a semi-desert plateay, with the
Groot and Klein Karas mountain ranges in the South-cast. The density of
vegetation decreasces from East to West, following the rainfall paiterns. Most of the
land cast of the descerl is used for stock farming, both communal (in the Berseba
arca) and commercial. The large towns in the region arc Kectmanshoop and
Karasburg, and the port Luderitz. Industries include fishing at Luderilz and light
.man'ufacturing at Luderitz, Keetmanshoop, and Karasburg. The major industry in

the region is eining, wil'h diamands along the coast, copper and zinc at Rosh Pinah,

" and marble at Aus. Scmi-precious stoncs arc also collected in the region. Future

- prospects for mining are good, including a copper mine at Haib and a zine minc at

the Skorpion deposit, about 20km nosth of Rosh Pinah. These will both provide

jobs and uplift the rural cconomy in the region. There is irrigalion farming along the
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Orangc River and a small amount at the Naute Dam. Scveral additional irrigation
projects are currently being studied along the Orange River, with a total potential
of about 15 000 heclares of irrigated farmland. Extension of lhu Naute Dam
irrigation and devclopment at Brukkaros is also under consideration. The large
towns have had electricity for many years and the smaller towns arc being
clectrified as part of the Southern Namibia Rural Electrification Project. Berscba
and Kosis were electrified in 1996. Phasc 11 of the project, currently in progress,
includes Khomnarib, Klein Vualgras, Koichas, and Blouwes. Phase HI is planncd to
cater for Aroab, Koes, Warmbad, and Aus, This leaves only a few small villagcs in
the Berscba communal farming area and the commci'cial farms with their workers

in terms of rural houscholds still to be clectrificd. The number of (arm workers was

about 2 600 in 1994.

Table 6.8 - Karas Region Rural Population Forecast

Karas Region 1997 Total 1997 Electrified 2015 Total
Rural Popul.;ation Forecast (Estimated) (Estimated) {Forecast)
Village Households 4511 846 6345
Dispersed Houscholds 4295 6041
Jtospitals i 1
Clinics & Health Carc 2t 20 30
Schools with llostels 4 4 6
Schools 34 30 47
Goveroment Facilities 78

Sheps 440 94 619
1.ivestock Farniing 1819 200

Khomas Region

This region is central to Namibia in many ways. It surrounds the capital city of
Windhock and consists of a hilly couniryside covered by savannah type grasslands
and shrubs. The moderate, reliable rainfall makes the region ideal for livestock
farming, and crop' production below some of the dams is possible. Currently only
on¢ minge is operational in the rcgibn, atl Oljihasc. Thq mine cxtracls coppcer, zing,
and lead. The maia town is Windhock, the largest city in Namibia, which

accomodates most of the light and manufacturing ihduslry in the cou};try. The only
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other village of note is Dordabis, which has been targeted for clectritication in
Phase HI of the Southeen Namibia Rural Electrification Project. The large majority
(90%) of the region’s population lives within the boundarics of Windhock City.
Rural clectrification is limited to the farms and their workers, of which there arc

about 2 600,

Tablc 6.9 - Khomas Region Rural Population Forccast

Khomas Region 1997 Total 1997 Lileetrificd 2015 Totat
Rural Population Forecast (Estimated) (Listimated) {(Forecast)
Village Households 397 558
Dispersed Houscholds 5295 7448
Hospitals 0 0
Clinics & Health Care 2 3
Schools with Heostels 1 1
Schools 14 13
Government Facilities .
Shops 284 4060
Livestock Farming 1192 260

Kuncne Region

The Kuncne Region in the north-west of the country is fairly remote and
inaccessible. The Namib desert cxtends along the coast {the Skelcton Coast),
followed by an escarpment and mountainous region which leads on to the plains on
the castern side. The region includes the Etosha National Park, which occupics
appmximatély 15% of the totat arca. The desert is arid, but the mountainous region
consists of shrub savannah which developes into bush savannah to the East. The
towns of Khorixas, Outjo and Opuwa form the urban arcas in the region, and
villages include Kamanjab, Franstontein, Scsfontein, and Ruacana. The southemn
third of the region is used for commercial livestock farming, and the north-western
arcas used for communal farming. Commercial farming employs about 700 workers.
The region is rich in mincfa! sesources, but mining activities arc limited, mainly duc
to inaccessibility. A little manufacturing oceurs in Outjo. There is irrigation farming
on about 6(}0 hectares at Etunda, with the potential of about 1 200 hectares in total.

There is also a proposed irrigation farming project at Sesfontein, with a potential of
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up to 500 hcctares. There are about seven additional villages in the communal
farming arca, and a large number of dispersed small communitics, centered around

rucal schoals and clinics.

Table 6.10 - Kuncnc Region Rural Population Forccast

Kunene Region 1997 Total 1997 lilectrified 2015 Total
Rural Population Forecast (tistimated) (lisliniatcd) (Forceasl)
Village [louscholds 3340 4698
Dispersed Houscholds 8825 12413
Tlospitals 1 1
Clinics & Health Care 14 19
Schools with Hostels 5 7
Schools 19 54
Goveroment Facilities

Shops 608 855
Livestock Farmiing 763 0

Ohaangwena Region

This region, along the northera border with Angola, is characterised by flatness.
The western hall could be classified as grass savannah while the castern half
beecomes sandy woodland as it extends into the Kalahari. The shallow depressions
(oshanas) get filed annually during the rainy scason and toods, and usually remain
wet until June. This revives the grasslands and provides fish which come down
from Angola. The population is rural, and concentrated in the west and along the
main road running south from the Angolan border at Oshikongo. The entire region
is commmunally owned land. The main occupation is subsistence farming, both with
crops and livestock. Although there are a number of large towns in the region, such
as Ecphana and Ohangwena, these arc not yet proclaimed and as such not
considered oficially urban. There are no mining or industrial activities in the region,
and the transport and communications infrastsucture is generally undeveloped.
Many of the large towns have been connected to the NamPower grid as a result of

the Ovambo Electrification Project initiated in 1991.
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‘able 6.11 - Ohangwena Region Rural Population Forecast

OChangwena Region 1997 Total 1997 Blectrified 2015 Total
Rural Populalioh Forecast (Istimated) (Bstimated) (Forccast)
Village Houscholds 19095 962 26857
Dispersed louscholds 13620 19157
Hospitals 2 3
Clinics & Health Care 22 1s k)
Schools with Hostels 26 7 17
Schools 176 46 247
Gaverament Facilities 62 T

| Shops 1635 111 2300
Livestock Farmiog 0 0

(10) Okavango Region

The Okavango region is in the north-cast corner of Namibia proper, Ohangwena
and Oshikoto to the west and the Caprivi region to the casl. The Okavango River
runs along most of the Nerthem border of the region, between Namibia and Angola.
The region is cxtremely flat and is covered by scrub savannah and dry woodland.
The population, approximately 10% of the national total, is rural (with the
cxception of Rundu town) and concentrated along the banks of the Okavango river
and the main road. The main occupations arc fishing and subsistence farming, both
crop and livestock. The government has allocated land tor about 40 large
commercial farms on previously communal land and relocated farmers to them. No
mining takes placc in the region. Industry is limited to small manufacturing al
Rundu for local needs. There is potential for organised forestey and agro-forestry.
The infrastructure in the region is limited, and access will be improved with the
completion of the Trans Caprivi highway. The NamPower geid has been extended
along the Okavango river from the 132 kV substation at Rundu, 1o Nkurcnkura in
the west and to Bagani (in the Caprivi Region) in the cast. A number of public and

private customers have been connccted to this supply since 1993.
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Table 6.12 - Okavango' Region Rural Popu'lation Forecast

Okavaungo Region 1697 Total 1997 Electrified 2015 Total
Rural Pl.‘l)“l.aﬁﬁlf.i Forecast {Iistimated) (Estimated) (Forecaslj
Village Houscholds 8651 ' 1867 12167
Dispersed Touseholds 8223 11565
Hospitals 2 3
Clinics & Health Care 38 30 55
Schools with Hostels 27 9 38
Schools 190 66 267
Government Vacitilies 44

Shops 843 201 1186
Livestock Farming 46 0

(11} Omahcke Region

This region, in the eastern ceniral part of the counlry, is extremely tlat and forms
part of the Kalihari Sandveld. It consists of a sandy soil covered by a dry shrub
savannah. The rcgion has a higher rainfall than the southern arcas of the country
and is ideal for livestock farming. Communal land comprises about 35% of the
region. The population, under 4% of the national lotal, is sparscly distributed. In
communal areas the population is concentrated around waler sousces and the roads.
There are about 900 commercial and 3 500 communal cattle farmers in the region.
Fhe main center for the region is Gobabis. There is no mining in the region, and
oply small-scale light industrics in Gobabis. Infrastructure in the region is
reasonably well developed, and there is potential for the development of industrics
associated with the local livestock farming as well as ecotourism, A tarred road
finking South Africa to Windhoek via Botswana (Trans-Kalihari Highway}, and
passing through Gobabis, is currently under construction. Gobabis has been
clectrificd for several years, and the Eastern Namibia Elcetrification Program has
brought clectricity to many of the smaller towns. These include Otjinene, Aminuis,
Lconardville, Epikuro, and Witvlei. There are still a number of small communitics
in the Aminuis (nouth of Gobabis) and the Otjinene (north of Gobabis) communal

arcas without clectricily. There are no plans for irrigation farming in the region.
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Table 6.13 - Omahcke Region Rural Population Forecast

Omahcke Region 1997 Total 1997 {ilectrified 2015 Total
Rural Population Forecast {Iistimated) (Estimated) (Forecast)
Viltage Houscholds 2202 234 Jo9s
Dispersed Houscholds 6882 9680
llospitals : 0 o
Clinics & Health Care 6 5

Schools with Hostels 3 0 4
Schools 22 2 3
Government Facilities

Shops 454 23 638
Livestock Farming 1209 200

(12) Omusati Region

The Omusati Region is relatively small, very flat and one of the morc denscly
populated regions in Namibia. It consists of a plain gradually sloping down
southwards to the Etosha pan depression. The northern half of the region torms
part of the Oshana environment in which scasonal floods fill the shallow drainage
channels (oshanas), providing watcr for the local inhabitants and their livestock.
The northern half is a fairly densely populated rural area while the south is sparsely
populated. The region is palm savannah in the north, with sandveld encroaching on
the west and grass savannah 1o the south, where rainfall is lower and more variable.
Most of the rural population are communal farmers, and both dryland agronomy
and livestock farming are praciised. Fishing is also practised in the larger oshanas
during the rainy season. There are no proclaimed towns in the region, but the main
centers of Tsandi and Uutapi are large villages. The 1991 Census listed over 100
villages and over 400 communitics of under 500 persons, giving a ratio of one
village per four dispersed communitics. With most of the population concentrated
in the northern half, this makes Omusati one of the most densely populated rural
arcas in the country. A large number of villagc centers have been electrified as parl
of l.hc Ovambo Electritication Project, which has been ongoing in phases since

1991. No mining or manufacturing takes placc in the region.
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Table 6.14 - Omasuti Region Rural Population Forecast _

Omusati Region 1997 Total 1997 Electrified 2015 Total
Rural Population Forecast (lis!imated) (Estimated) (Forefasl)
Village Houscholds 19486 496 ' - 27408
Dispersed Houscholds 16054 : 22580
ospitals 4 6
Clinics & Health Care 35 1 50
Schools with THostels 29 .3 41
Schools 201 21 283
Goveramcent Facilities

Shops 1777 52 2499
Livestock Farming 1 ¢

(13) Oshana Region

The Oshana Region is the smallest in Namibia, [t is extremecly fla, sloping gradually
down towards the South and the Etosha pan depression. The region is covered by
shallow depressions (oshanas) which get filled annually during the rainy scason.
The region is the most densely populated in the country, with the population being
concentrated in the northern section. The main urban centers of Ondangwa,
Ongwediva, and Oshakati are located on the main road running north to the
Angotan border. The rcgion has palm sanannah coverage in the north and prass
savannah to the south. Population pressure has resulted in a decline in the numbers
of trees and shrubs, leading to the threat of deforrestation in the arca. As with
Omusati, this region has a farge ﬁumbcr of villages of over 500 residents. Fish in
the oshanas are an important source of protein, and most of the rural population is
employed in communal subsistence farming, botﬁ livestock and grain (mahangu).
No commercial farms exist in the region. There is no m.ining in the .rcgion, and
manulacturing is limited to light industrics at Oshakati and Ondangwa, which have
been clectrificd for many ycars. A large number of village centers have been
clectrilied as part of the Ovambo Electrification Project, which has been ongoing in
phases since 1991, The OShakati-Ongwediva-Ondangwa corridor has cxpcﬁénccd
high urban growth in recent years, and has the potential to beccome a strong

industrial center in the north of Namibia.
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Table 6.15 - Oshana Regioh Rural Pbpulalion Forecast

Oshana Region 1597 Total 1997 Lilectrified 2015 Total
Rural Population Forecast {Bstimated} (Estimated) (Forecast)
Village Houscholds 9133 362 12846
Dispersed Houscholds 9456 13301
Hospitals 0 0
Clinics & Health Care i4 14 19
Schools with [Hostels 12 7 16
Schools 83 46 116
Government Facilities 63

Shops 929 11 1307
Livestock Farming i5 0

(14) Oshikoto Region

The Oshikoto Region comprises the castern part of the former Owamboland
communal farming arca and the arca around Tsumeb. The northern part of the
rcgion is a flat plain sloping gradually down towards the Etosha Pan. This plain is
broken by the Otavi Mountains to the south of Tsumeb. The region changes from
palm savannah in the exireme north to grass savannah covering most of the arca
and woodland (mopani and acacia) savannah to the south. The arca around Tsumch
consists of commercial crop farms growing wheat, miclics, sorghum, pcanuts,
vegetables and fruit. Some farms use irrigation. The communal farmers have mainly
livestock with some mahango cultivation for subsistence. Copper, lcad, and silver
are mined at several mincs in the region, which also produce small quantitics of
arsenic, germanium, and cadmium. The Tsumeb mine includes two smelters and a
large workshop, and the town has scveral light industrics. The rural population in
concentrated in the north-west of the rcgion, along the main road to Angola. A
large number of village centers have been clectrified as part of the Ovambo

Elcctrification Project, which has been ongoing in phases since 1991.
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Table 6.16 - Oshikoto Reglon Rural Population Forceast

Oshikoto Region 1997 Total 1997 Electrified 2015 Total
Rural Poj)u!ation Forccast (Estimated) (Ustimated) (Farecast)
Vil!agc Houscholds 7281 962 10241
Dispersed touscholds 13908 19562
Ilospitals i 1
Clinics & Health Care 16 15 22
Schools with Hostels 16 7 22
Schools 107 46 148
Government Facilities 62

Shops 1059 111 1468
Livestock Farming 369 ¢

(15) Otjorondjupa Region

This region is essentially a flat plain which lorms part of the Kalahari. The major
cxceplion is the Otavi Mountain range which cxtends from about 60 km west of
Otavi to the vicinily of Grootfontein. The region has a mild sub-arid climate, and is
covered mainly by thornbush savannah. Commercial farmland constitnies about
67% of the arca, and exicnsive livestock larming is practised. Crops (maize and
suntlowers) are also grown around the Gtavi Mountains. Almost one third of all
Namibian farm workers, about 8 500 houscholds, are employed in Otjozondjupa.
This accounts for about two thirds of the rural population in the region.
Approximately half the population is urbanised, with the main centers being
Okahandja, Ofjiwarongo, Okakarara, Otavi, and Groolfonicin. Parts of the
Fsumkwe district in the casl arc completely unpoputated. Mining of copper, zing,
sitver and associated minerals occurs al Kombat and Grootfontein. Mangancese is
mincd at Ofjosondu. Light industries are located at OIjiwarongo, Otavi,
Grootfontcin, and Okahandja. The Eastern Namibia Electrification Project brought
electeicity to several of the towns and villages in the region, inéluding Coblenze,
Otjituuo, and Okamatipati. There ar¢ still, however, several villages in the
communal areas of Okakarara district and along the Omatako River in nced of
clectricity. The villages of Tsumkwe and Gam in the far cast of the rcgion are
unlikely to get grid clectricity in the near ful'urc‘duc to their exireme remoteness,

(Tsumkwec currently operates a 160 kW dicsel generator.)
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6.3.6

(1)

(2)

'l‘zib!c 6.17 - ‘Otjomndjupa chion Rural Pepulation Forecast

Otjozundjupa Region 1957 Total 1997 Lilectrified 2015 Total |
Rural Population Forecast {Estinated) (1istimated) {Fozccast)
Village Houscholds 2561 238 3601
Dispersed Houscholds 11787 16578 |
Hospitals i 1

Clinics & Health Care s s 20
Schools with Hostels K| 2 4
Schools 26 4 Ky}
Goveramenl Facilitics 23

Shops 717 400 1008
Livestock larming 2470 400

The Present Status of Rural Electrification in Namibia

Estimates for the current base of electrified customers in rural arcas were made.
This consists of the customers clectrified before independance and those cleclriticd

as a result of rural electrificalion programs since 1990.
Rural Houscholds Electrified before Independance

Tabte HOS in the 1991 Census Report B reports that 10 790 Rural houscholds used
clectricity for lighting. This ligure is the considered the most reliable cstimate for
1991, and includes houscholds using petrol or dicscl gencrators. Assuming that
10% of these houscholds were supplied by diesct generators, about 9 700 rural
houscholds had access 1o grid electricily in 1990. About 80% of these homes were
formal detached dwellings, mainly in large villages that were not defined as urban

arcas.
The Rural Elcctrification Program

After independence in 1990 the Government of Namibia embarked on a rural

clectrification program. Data on the outcome of this program are scanl, and must
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be reviewed carclully to obtain an accurate picture of the current status of the

national ¢lectrification program.

The program was initiated in the former Ovambo area in 1991 Ti{i's was later
extended to Kavango, {nllowcd by the eastern part of the country, and then to the
Southern rural arcas. So:xlc villages in the west arc also being eleetrificd. The
EDRC Review of the Ovambo Elcclri.ﬁcation Project describes the status of this
arca in late 1995. The report states that a total of 1 507 prepayment residential
customers had been connected, along with 226 billed commercial custemers and
social services. Accurate records are not available, but it is suspected that at least |

(00 additional connected prepayment customers were not recorded at this time.

A chart from an MME presentation in Jate 1996 contains Table 6.18, which lists the
EDRC figures for Ovambo and adds figures for the other electrified rcgions:

Table 6.18 - Status of Electrification - December 1996

Type of Customer Owambo Kavango Eastern Southern
Residential 1507 140 469 753
Privatc Shops 138 3 21 9
Schools & Hlostels 66 65 4 17
Clinics & Other 160 L H 17 18
Public Buildings

Source: MME

A monthly report by Northern Electricity dated May 1997 lists the following

numbers of customers within their supply arca (Table 6.19).

690




o

Table 6.9 - Status of Electrification - May 1997

Type of Customer Owambo Kavango Total
Residential Pre-Paid 2918 1038 3956
Residential Melered 920
Maximum Demand 231
Business 3-Phase 436
Business 1-Phasc 270

Source: NE

In a FAX to the JICA team in June 1997, MME added to the above data with

figures of 24 conventional and 571 prepayment customers in the Caprivi repion.

In August 1997, MME provided the JICA tcam with the [ollowing Table 6.20,
detailing all rural clectrification customers cxpecicd by the end of 1997, The
Ovambo and Okavango figures represent Northern Electricity customers, while the
other regional figurcs represent past and current sural electrification projects. Most
of the Privatc Conventional customers (about 930) were clectrificd prior to the

rural ¢lectrification program

Table 6.20 - Status ef Electrification - December 1997

Rural Electrification Customers in Namibia (as expected by the end of 1997)
Region Private Private Private Government | Regional

FPrepayment | Conventional Total Total

Ovambo 2918 557 3475 181 3656

Okavango 1038 970 2008 149 2157

Cai)rivi 571 24 595

Southern _ ‘ 1850 267 2147

Eastern 469 42 511

Totais 8403 663 9066

© Source: NE

Estimatc of the State of Rural Electrification by Region
The data in Table 6.20, as well as an analysis of billing figures for Northern
Electricily, were used lo eslimate the numbers of electrificd customers per class in

cach région (Table 6.21). Since Norihern Electricity claimed in their May 1997
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EMC rcport td have cxhausted their clectrification funds for the following six
months, it was assumed that no furiher connections would take place in Ovambo
doring 1997. The customer totals and class proportions for Ov:im_bo and Okavango
were based on an analysis of customer sccords from Northern Elccitricity for July
1997. The total number of cutomer Eills was about 50 more than in the MME téblc.
(The Northern Electricity bills include 54 Depariment of Water Affaifs aécounls,
which could have been omitted from the MME table.) The Ovambo totals were
divided cqually between the four Ovambo regions. For the Caprivi, Southern, and
Eastcra regions it was assumed that 10% bf the private customers were businesses.
The Government customers for these regions were Splil according to the Northern
Electricity customer class ratios. Note that these figures include about 930
houscholds with conventional meters, and probably connccted prior to the
commencement of the rural elecirification program. The available dala indicates
that no (or very little) rural electrification has taken place in the Erongo, Khomas,
and Kunene regions, The commercial farm estimates were derived from the total
number of  NamPowcer rural accounts and overlaying a map of NamPower sural
distribution coverage with a map detailing farm boundaries, and is only a rough

estimate.

‘Fable 6.21 - Eslimated Status of Electrification by Region

Region Household | Schools | Clinies | Business | Government | Farms
Caprivi 514 12 7 57 5 0
Erongo 0 0 0 0 0 200
Hardap 846 67 41 94 27 300
Karas 846 66 40 %4 26 200
Khomas 0 0 0 0 0 200
Kunene 0 0 0 0 0 0
Ohangwena 962 53 I5 111 62 0
Okavango 1807 75 44 201 30 : 0 .
Omaheke 234 2 S 23 3 200
Omusati 962 53 1S 111 62 0
Oshana 962 53 15 i1l 62 0
Oshikoto 962 53 15 311 52 ]o
Otjozondjupa | 235 2 5 23 4 400
Total 3330 436 202 936 343 1500

Source: MME and NE
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6.3.7

(1)

In total, approximately 7,400 houschalds as well as abowt 1,900 schools, clinics,
businesses and government services have been clectrilied since the start of the first

clectrification project in 1991.
Elecirification Rafe Forecast

The rate at which rural clecirification will take place is primarily a policy issue, and

will be limited by resource constraints such as finance and manpower.

Government Policy on Rural Electrification

The Government has placed a high social and political priority on rural
electrification as a means of socio-cconomic uplifiment and creating incentives for
economic development. Namibian Government policy has been expressed as the
desire to clecirify 90% of all rural houscholds by the year 2015. This is, however, a
rather ambitious goal, and a more practical aim has been expressed in the recent
draft Encrgy Policy. The draft policy clearly statcs that one of the challenges facing
the electricity sector is improving access to clectricity in a sustainable manticr,
particularly in rural arcas. i commits Government to continue electrifying rural
arcas, with an emphasis on community facilitics, with both grid and rencwable

clectricity.

It also acknowledges that, duc to a variety of socio-cconomic and cultural faclors,
poor rural houscholds are likely to continue to use fuclwood for cooking and
heating, cven if they have access to cleciricity. The drafi policy also mentions
conslraints experienced with rurat clectrification in ‘financc mobilisation and
availability of skilled human resource for proper management and operation of
rural electricity systems’. A policy of ensuring the suslainable availability of
fuchwood in rural areas is proposed, along with a policy of increasing the
availabitity and affordability of alternative fucls such as paraftin and L.PG, and

appliances, for rural arcas.

The draﬂ pohcy stales Govcmmcnl s intention to reduce dependency on donor
funds for clectrification, and 10 mobilise sustamablc tevels of finance, through
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méans such as the introduction of an clectrification lc\}y. It ﬁiallc.s an inlcmilon' of
completing the initial phasc of rural ¢lectrification by connecting another 12 000
houscholds by the ycar 2000, with a long term goal of connecting 25% of rural
houscholds to the national grid by 2010.

The initial targel mentioned in the drafl Encrgy Policy imply annual rates of about 4
000 until the year 2000. The long term target of 25% by 2010 implies a rate of over
6 000 per year for the following ten ycars.

The Rates of Electrification in Other Developing Countries

Rural clectrification programs in six countries were evaluated by Dingley prior 1o
Eskom embarking on a national clectrification program in South Africa in 1990.
The countries were Brazil, Costa Rica, the USA, 'Hong Kong, Thailand, and
Grecee. Thesc six countries had a 20 10 1 range of GNP per capita. Brazil, Costa
Rica, and Thaitand have GNP per capita figures similar to that of Namibia. The
average rale of connections for these six countrics was surpris'ingty consistent, with
four of them electrifying 11 or 12 customers per 1000 population per year. Hong
Kong ( a built up, urban type arca, over 5 000 people per km’) managed 13
customers and Thailand (almost entirely rural clcclriﬁcation, but high density of
over 100 per km®) achicved 10. South Africa’s clecirification program, led by
Eskom, has maintained a rate of between 10 and 12 since 1993, It would seem that
a rate in this order of magnitude is the maximum thal can be sustained for a long
term nation wide clectrification program. Conslraints which will limit this ratc

inctude the tollowing:

+ Capital Finance avaitability

¢ Sourcing and transport of materials and cquipment

« Trained manpower for planning and construction

* The development of mailainance, customer supporl, and revenue collection
structures, and stafiing of these structures.

* The availability of additional generation capdcity

* Population density (very low in Namibia, cxcept in Northern regions)
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An annual electrification rate of 10 houscholds per 1000 poputation implics a ratc
of aboul 16 000 homes per year for Namibia. Note that this rate includes both
urban and rural homes. It is clear from the houschold forecast above that the
number ol urban hoﬁscholds will grow fastcr than rural houscholds, and the the
rate of urban clectrification witl need to be at lcast cqual 10 the rale of rural
clectrification. This im.p]ics a practicai limit of about 8 000 customers per annum
(increasing to 16 000 in about 20 ycars) for rural electrification, assuming that

finance and other resources will be available. This provides an ‘practical upper

" limit’® for the rate ol electrification.

The Present Rate of Electrification in Namibia

In a recent report to the EMC, Northern Electricity (NE) stated that  a total of
218 busincsses and homes had been electrified during the first six months of
operations. NE has about 5 800 customers, and pending applications for about 1
100 new customers. This base includes about 930 conventional residential
customers, most of whom were electrificd prior to the commencement of the rural

electrification programs in 1991.

NamPower has exiended it’s rural distribution schemes, and has connccted about
100 additional rural customers in the 1996/7 financial ycar. NamPower has
maintained this rate of rural (farming) customer conncction for several years.
Commercial farmers taking advantage of NamPower’s subsidised supply scheme
are obliged to extend this supply to their farm workers - thus further extending

electrification to rural houscholds.

According to NamPower, the total amount spent on Rural Electrification was
N$ 208 miltion between 1991 and 1996, About 18% of this was provided by the
Government and NORAD, about 23% by customers themselves, and the other

59% by NamPower. This resulted in the clectrification of approximalcly:

¢ 7400 Prepayment resideatial customers

+ 1900 Non-residential customers
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+  S00 Commercial farms

This corresponds to an average capital cost of  N$§ 22 000 per connection. Since
commercial farming can be considered a special case of rural clectrification, they
can be cxcluded from the calkulations. Without the farms, and using the MME
expenditure figurc of N$ 128 million by the cnd of 1‘997, the average conneclion
cost is about N$ 13 000. This can be split roughly into about N$10 000 for
distribution extension (by NamPower) and N$3 000 for reticulation costs (local
authority). Electrification was achicved at an average rate of about 1 400
conncctions per year. This will be assumed to be the lower limit of  likely future

clecirification rates.

A Rate Forccast Bascd on Constant GDP Contribution

The JICA team forccasl a rate of electrification based on a constant proportion of
GDP contsibution to rural electrification. The total expendilure on ¢lectrification
from 1991 10 1996 was calcutated as a proportion of GDP. The averagé tor the
six years was 0,19% of GDP. Note that this figurc was boosted by grant fun.ding,
and would be 0,15% if the grants arc cxcluded. The GDP was forecast assuming
low (2%), moderate (3,5%) and high (5%) annual growth rates. Contributions of
0,2% and (},15.% of GDP was allocated to clectrification. A cost of N§ 13 OOOIpcr
connection (as determined above) was uscd. Table 6.22 lists ihc annual numbers of

conneciions that this constant GDP contribution rate would achieve.
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Table 6.22 - Rate of Electrification Forecast

Year 0,2% GDP Contribution 0,15% GDP Contribution
2% 3,5% 5% 2% 3,5% 5%
Growth Growith Growth Growth Growlh Growth
1998 | 2308 2308 2308 1731 1731 1731
1999 | 2267 2369 2473 1700 1776 1855
2000 | 2312 2451 2597 1734 1839 1948
2001 | 2359 2537 2727 1769 1903 2045
2002} 2406 2626 2863 1804 1970 2147
2003 | 2454 2718 3006 1840 2038 2254
20041 2503 2813 3156 1877 2110 2367
2005 | 2553 2912 3314 1915 2184 2486
2006 | 2604 3013 3480 1953 2260 2610
2007 | 2656 319 3654 1992 2339 2740
2008 | 2709 3228 3837 2032 2421 2877
2009 | 2764 3341 4028 2073 2506 1021
2010 | 2819 3458 4230 2114 2594 3172
2011 | 2875 3579 4441 2156 2684 3331
2012 | 2933 3704 4663 2200 2778 3497
2013 | 2991 3834 4896 2244 2875 3672
2014 | 2051 3968 St41 2288 2976 3856
201S | 3112 4107 5398 2334 1080 4049
2016 | 3174 4251 5668 2381 3188 4251
2017 3238 4400 5952 2428 3300 4464
2018 | 3303 4554 6249 2477 3415 4687
2019 | 3369 4713 6562 2527 3535 4921
2020 | 3436 4878 6390 2577 3658 5167

A basc casc using 3,5% GDP growth with a 0,2% coniribution lo sural
clectrification was selected for this forecast. This plan will achieve the goalof 25%
of rural houscholds connected by the year 2015, which is five years later than

desired in the draft energy policy.

Rural Electrification Plan for the Forecast
A rural electrification plan was developed for the purposes of the forecast. This

plan was based on the 3,5% GDP growth and 0,2% contribution rate. The plan
| 697
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targeted four regions in the Ovambo region, with equal connection rates in each
region. Schools, clinics, government services and businesses were given priority,
followed by village houscholds. Businesses were targeted agressively to support
development in rural centers. Dispersed houscholds were electrified only once all
other connections had been completed in a region. Commercial farms were
assumed to be electrified at a rate of 10 per year in each region except
Ohangwena, Omusati, Oshana, and Oshikoto, but 20 per annum in Otjozondjupa,
making a total of 100 per year. This assumes that NamPower and the commercial
farmers will continue electrifying farms at the present rate. The plan assumed that

70% of the irrigation projects

Figure 6.11 - Electrification Rate Forecast
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Figure 6.12 - Cumulative Connections

Cumulative Connections at 0,2% GDP Contribution
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identified earlier would be implemented. This represents a total of 23 000
hectares by the year 2020, fed from the Orange River (Karas Region) and
Okavango and Zambezi Rivers (Caprivi Region).

Figure 6.13 - Proportion of Rural Household Connections
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The overall development rate was assumed to start at 600 hectares in 1998

increasing gradually over the forecasting horizon.
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6.3.8

(1)

Conncctions allocated 1o cach customer class were based on presemt class
proportions for Northera Electricily Customers. The numbers for cach customer

class in the first lorccast year (1998) were :

Village Houscholds : 1985
Dispersed Households : 0
Hospitals : 0
Clinics & Health Care : 3
Schools with Hoslels : 12

Schools without Hostels: 84
Govl. Social Services : 16
Businesses : - 208
Commercial Farming : 100 farms

{reigation Farming : 6 farms (600 irrigated hectarcs)

This plan was developed purely for illustrative purposes, and the actual numbers
and locations of future clectrification projects should be the result of detailed local
planning studies. The plan docs, however, provide a basis for forecasting total rurat

clectricily demand.
Rural Class Consumption Forecast

A forccast for the consumption of each type of new connection was made. This
was bascd on data from NamPower and Northera Eleciricity billing records, and
compar¢d (o figures for similar customers in other devcloping countrics,
particularly African rural clectrification projects, where possible. Growth in rural
sales will be primarily due to increasing numbers of customers rather than

increasing consumption per customer,

Rural Village Houscholds
The vitlage houscholds will gencrally treat clectricity as the new residential cnergy

source thal replaces traditional fuels. Applications include lighting, entertainment
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and refrigeration, as well as lhcfmal applications such as cooking and watcr heating,
This will in part be a response to the increasing difliculty and cost of acquiring
fuclwood in urbaniscd arcas, assisted by the higher proportion of cash wages in
villages as compared to disperscd communitics. Most of the rural houscholds
connected so far fall into this category, and it will be the primary target of future

clectrification programs.

The mean consumplion for 928 NE conventional residential customers is
approximately 300 kWh per month. These customers are ‘urban’ in nature and
have used clectricity for several years. This compares to the means in urban arcas

as follows:

Windhock: 900 kWh per month
Walvis Bay: 570 kWh per month.
Swakopmund: 440 kWh pcr month
Otjiwarongo: 634 kWh per month.

The mean consumption for aboutl 4 000 NE prepayment residential customers is
about 200 kWh per month. According to NE, about 40% of these are formal
dwellings and 60% traditional dwellings. Assuming that the formal dwellings will
consume the same amount of clectricity as the conventional residential customers,
the mcan consumption for the traditional dwellings is about 133 kWh per month.

This is high compared to the following figures for rural customers in:

Rural villages in Ethiopia : 110 kWh per month.
Rural viflages in Zambia : 60 - 80 kWh per month
Villages in South Africa : 80 - 120 kWh per month

The average consumplion for these customers is higher than expected because the
bulk of those already connccted are salaricd employees, representing the higher
income bracket of rural villagers. Since most of the formal dwellings in the Ovambo
regions have already been clectrified, 80% of present Northern Electricity new
conncctions are traditional dwellings. It is expected that 1hc average iﬁawnlhly
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consumplion (for all rural households) will drop slowly from 200 kWh as the
proportion of traditional dwellings riscs, stabilising at about 150 kWh per

cuslomer,

Rural Disperécd Houscholds

The rural houscholds which make up communitics of under 500 people, rely mainly
on subsisicnce farming for survival. A number of these small communitics arc
comprised of workers on commercial farms, although many are in the communal
arcas of the northern regions. These houscholds have low incomes and cannot
afford many appliances or bigh expenditurc on electricily. Electrificd homes in
these communitics arc cxpecled to be characterised by low and inlermittent
consumption patterns. These houscholds will gencerally use clectricity for lighting
and catertainment, and on occasion other applications. The low incomes and low
cash component of these communitics implies that consumption may also be
sparadic. The majority of these households cannot aftord clectricity or electrical
appliances at this stage. Average consumption for these customers is expected to
be in the region of 40 kWh per month. This compares to figures of 20 kWh in
Egypt, 40 kWh in Bolswana, and 60 kWh in Thailand. Considerable rural
development will be required before these customers are able to make more use of
clectricity. Their average consumption is not expected to increase over the forecast

horizon.

Schools

Estimates for the annual consumption in schools was derived from NamPower and
Northern Electricity billing figures. Mean annual consumption for 27 schools with
hostels was 400 MWh, and for over 200 schools without hostels was 12 MWh.

Average school consumption is not expected o grow significantly.

- Hospitals, Clinics and Hcalth Centres

Bstimates for thc annual consumption in health facilitics was derived {rom

NamPower and Northein 'Elcctricity billing figures. The mean annual consumplion

- for twenty hospitals was 180 MWh, and for over sixty clinics and Health Care
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centers was 21 MWh. Average health facitity consumption is not expected to grow

significantly.

Government Social Scrvices

Estimates for the annual consumpiion in social services was derived from
NamPower and Northern Electricity billing figures. The mean annual consumption
for government social services was about 3,6 MWh. Avcrage social service

consumption is not expected to grow significantly.

Busincsses

Estimates for the annual consumption in rural busincsses was derived from
NamPower and Northern Electricity billing figures. The mean annual consumption
for businesses was about 29 MWh. The relatively high mean consumption reflects
the urban development taking place at rural centers like Oshakati and Ondahgwa.
The potential for large encrgy intensive indusiries in the -Northern regions is
accommodated in the large power user section of the forecast. Average business
consumption is expected to grow slowly as commercial and local manufacturing

load develops in the large centers in rural areas.

Commercial Farms

Estimates {or the annual consumption in commercial (livestock and crop) farms
was derived from NamPower billing figurcs. ‘The mean annual consumption for
about 1 300 farms was about 22,8 MWh. Average farm consumption is not

cxpected to grow significantly.

Irrigation Farms

Estimates for the annwal consumption in irrigation farms was derived from
NamPower billing figurcs. The mean annual consumption for about 40 irrigation
farms along the Orange River in the Karas Region was about 31,2 MWh. Future
irrigation projeccts have been planned with capacitics of 2 kVA to 3 kVA per
hectare. Assuming a load factor of 20%, this translates to about 3 600 kWH per
hectare per annum. Actual NamPower sales to current irrigation projccis al Etunda
ncar Ruacana (600 hectares) including the canal punip, and at the Naute Dam ﬁcar
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Keetmanshoop {240 hectares), give figures of 800 kWh per hectare per annum
and about 0.5 KVA per hectare, which are lower than the planning figures. This
forecast will assume 1 500 kWh per hectare per annum at a 20% load factor for
future projects. About 1000 kWh per hectare is used for pumping from dams or
rivers into canals and pipelines. This is catered for in the large customer Water
Pumping class. The remaining 500 kWh represents local pumping from canals to

fields, and is catered for in the rural forecast,
6.3.9 The Rural Forecasts for Namibia

A spreadsheet model incorporating the above forecasts and plans was developed.

This mode} produced expected sales for each region and Namibia.

Figure 6.14 - The Rural Electrification Forecast I

Rural Etectrification Forecast
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Figure 6.15 - The Rural Electrification Forecast I

Rural Electrification Forecast
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Figures 6.14 and 6.15 show the increase in sales to each class of rural customer as
a result of implementation of the electrification plan. Businesses will have the
highest consumption as they are aggressively targeted by the plan, followed by

village households.

The total sales figures for each rural customer class were then included in the
sectoral model for large customers, 1o provide total sales forecasts for the entire
country. The model is flexible, permitting the impacts of a range of different
assumptions to be easily and quickly evaluated. Population growth rates,
urbanisation rates, and regional electrification plans can be revised as desired.
The impacts on the forecast are automatically calculated and an updated

electricity demand forecast is immediately available.
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‘Table 6.23 - Tetal Rural Sales Forccast

[\ . Totat Rural Sales Forecast GWh
Year Low Growth Moderate Growth High Growth
1997 112.47 112.47 112.47
1998 131.71 131.71 131.71
1999 144.06 150.51 157.15
2000 159.98 169.60 179.65
2001 174.51 187.72 201.73
2002 188.62 205.89 224.45
2003 203.24 225.10 248.96
2004 217.79 244.78 274.64
2005 231.80 264.35 300.90
2006 244.53 282.96 326.75
2007 257.69 302.58 354.47
2008 269.92 321.61 382.22
2009 282.87 341.99 412.33
2010 296.54 363.79 444,97

1 2011 308.30 383.78 476.23
2012 320,90 405.33 510.26
2013 333.63 427.62 546.12
2014 346.05 450,06 583.11
2015 356.33 470.24 618.09
2016 366.63 490.94 654.64
2017 374.97 509.50 689.24
2018 383.05 528.13 724.80
2019 191.51 547.72 762.58
2020 399.46 567.07 800.96

The total sales expected to rural customers, for the three clectrification rates
assuming a 0,2% GDP contribution to rural clectritication, arc listed in Table 6.23

and illustrated in Figures 6.16 and 6.17.
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Figure 6.16 - The Three Rural Electricity Demand Forecasts
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Figure 6.17 - The Moderate Growth Rural Forecast
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6.3.10 The Rural Forecast by Region

The model forecasts rural demand in each region separately, and Figure 6.18
! shows the present and expected rural electricity demand in each region. The focus

of the efectrification plan on the four northern regions results in high growth in

6-113






6.4

regions. The planned irrigation schemes have an impact in the Caprivi and Karas
regions, as does the higher commercial farming connection rate in the

Otjozondjupa region.

Appendix B contains graphs illustrating the expected growth in sales to each class

of rural customer in each region, as well as the total rural sales by region.

Figure 6,18 - The Rural Forecast by Region

Namibizn Electricity Demand by Region
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Electrical Energy Forecast Results

Tables 6.24, 6.25 and 6.26 below summarise the resulis of the three electrical
energy forecasts by category. Figure 6.19 displays the three forecasts while
Figures 6.20, 6.21 and 6.22 below show each one of the three forecasts broken
down by category.

Expected average annual growth of electricity consumption in Namibia over the
twenty four years according to the middle forecast is 4.8% per annum. This is
significantly higher than the 2.9% per annum over the past sixieen years, or the
2.2% per annum since independence. The reasons for this higher growth are
strong growth in municipalities, positive growth in mining, strong growth in

manufacturing (especially due to allowance for manganese smelters), strong
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growth in water pumping and major growth expected in rural arcas duc o more

¢mphasis on rural clectrification.

The growth projcclcd by the high forecast is 7.9%. The major factors are the
inclusion of the Haib copper mine, the proposed zinc mine (at Skorpion) and the
Sand Piper plant in later years. Electrification of sural arcas also conlributes more

under the high forecas! than under the middle forccast.

In the case of the low forceast, the expected gfowth is 2.7%. ‘This is stightly

lower than the growth over the past sixteen years.

The average electricity/GDP clasticity shows a decrease from 1.53 for the past
sixtecn years to 1.37 for the period up to 2020 in the case of the middle forecasl.
Although this indicates a more elcctneal cnergy eflicicnt cconomy, Namibia is still
in a proccss of electricity mtcnswc cconomic  development. Avcrage
clectricity/GDP clasticity for the high forecast is 1.58, while it is 1.35 for the low
forecast for the period up to 2020.

Over lhé past sixtcen years clectricity consumption per capita stayed alimost
constant at about 1030kWh per capita per annum. Under the middle forecast
electricily consumption per capita shows an increase from 1030kWh per capita in
1996 to close to 1600kWh per capita. The implics an average annual growth of

1.8% per annum in electricity consumptibn per capila.

Consumption per capila for the high forccast will increase to 3,200k Wh per capita,

while in the case of the fow forecast it will drop to 985k Wh per capita.

'Rcsults by rcg:on arc shown in Tablcs 6. 2? 6. 28 and 6.29, and Figures 6.23, 6.24

' and 625. 1 has to be notcd lhat thc rcsulls by rcgmn arc consumption figures for

that particular region. Thc supply of some of the load may come from substations

in other }cgions Furthcrmore, as mcntloncd above, the {orecasts for the smaller

reglons wnll not bc as accurate as those for the larger regions.  As can be seen a
fow regions dommatc the clectricity market.
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Figure 6,19 - Namibia Electrical Energy Forecast
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Figure 620 - Namibia Electrical Energy Forecast (Middle Forecast)
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Figure 6.21 - Namibia Electrical Energy Forecast (High Forecast)
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Figure 6.22 - Namibia Electrical Energy Forecast (Low Forecast)
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Figure 6.23

Namibia Middle Regional Electrical Energy Forecast
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Figure 6.24 - Namibia High Regional Electrical Energy Forecast
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Figure 6.25

Namibia Low Regional Electrical Energy Forecast
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6.5

6.5.1

652

The Maximum Demand Forccast
Maximum Demand (MD) Forccast Methodology

The MD forccasting technique used in this forceast in the Contribution to Load
Factor (CLF) method. This method was first reporied by the CEGB in the UK in
1969, and was rccently ‘rediscovercd” in a paper presented at the AEIC Load
Research Workshop in 1990. It has been used by small to medium sized utilitics that
require an improvement over simple extrapolation or the Assumed Load Factor
(ALF) methed, but tack the resources to implement complex end-use or aggregation

models,

The CLF method is more accurate than the traditional ALF or trend cxtrapolation
methods, particularly where the customer mix is expected to change. This is the case
in Namibia, where the proportion of peaky residential and small commercial load is
increasing as a result of a decline in the relative importance of mining in the cconomy
and the impact of the high urbanisation rate on the residential and commercial
demand in the larger municipalitics. This, together with the additional demand
created by the rural electrification program, has a negative impact on the long term’
cvolution of the annual system load factor. This is countercd to some cxtent by the

additional mining load in the High Growth forecast.

The more sophisticated techniques, such as demand profile forccasting or probability
based statistical techniques, could not be applied as there is insufficient load rescarch
data for the various customer tlypes in Namibia. These techniques are able to
incorporate the impacts of sccondary MD drivers, such as weather sensitivity and

Demand Side Management programs.
Fhe Contribution to Load Factor Mcthod

The CLF techniQuc elfectively disaggregates the system MD into several components,
na.me'ly the ceincidcni peak demands for each customer class. A class of similar

cuslomeré will maintain it’s encrgy 1o peak démand refationship for many years,
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6.5.3

while a changing mix of scveral classes will niot. An assumed load factor is then
assigned 1o cach class, and the class coincident peak demand calculated from the
forccast energy sales for cach year. The coincident peak demands are summed to
obtain a total sales MD. The contribution of system losses to the peak demand is then

added to produce a forecast for the sent out MD.
The Data used for the Maximum Demand Forecast

The CLF method requircs annual sales forecasts for cach customer class as well as
estimates for the annual coincident peak load factor for each class. The scctoral
model used for the energy sales forecast provides the annual sales figures required.
The coincidem peak load factors are csiimates based on the limited demand profile
data avaitable as well as a survey of NamPower large customer billing data. Note that
these load factor estimates are for the aggregated class demand (kW) at the .limc of
system peak demand, which is in the cvening at about 19h00 on weckdays. These
load factors could be 'highcr than those of individual customess in the class. System
losses, which have varied between 8% and 12% over l'hc last fiftcen years, were

assumed to remain constant at 11% over the forecast horizon.

Table 6.30 - Assumed Coincident Class Load Factors

Customer Class Assumed Coincident $.0ad Factor
Local Authoritics 60%
Mioiog 80%
[odustry 70%
Water Pumpiog 60%
Goveramen! & Parastatals 50%
Small Power Users 40%

Source: NamPower

The MD Forecasting Model

As with the other models developed for this forecast, the MD model is implemented
as an Excel workbook. Three similar sheets were developed for the Low, Maoderate,

and High forccasts.
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The Forccast Maximum Demand Results

The annual MDs indicated by the model for past ycars are higher than those reporied
by NamPower. This is because the NamPower MDs did not include the contribution

to Namibian pcak demand by non-interconnccted supplics. These  include

Oranj.cmund, Rosh Pinah, Nocrdocwer and Ariamsvlei supplicd fram South Alrica

(Eskom) and Katima Mulilo supplicd from Zambia (ZESCO). These loads add 10 -
30 MW to NamPower’s reported MD. Table 6.31 lists the annual MDs produccd by

the CLF model.
Table 6.31- Forecast Maximum Demands (at sending end)

Year Low Growth MW Moderate Growth MW High Growih MW
1990 271 271 271
1991 286 286 286
1992 294 294 294
1993 294 294 294
10494 03 303 303
1995 324 324 324
1996 338 338 338
1997 350 350 351
1998 380 382 383
1999 403 413 420
2000 427 497 654
2004 446. 542 315
2002 461 562 875
2003 476 583 903
2004 490 604 931
2005 505 629 982
2006 519 692 1072
2007 533 752 1160
2008 544 775 1212
2009 558 799 1248
2010 572 826 1237
2011 588 856 1332
2012 601 882 1395
2013 613 909 1494
2014 627 937 1611
2015 639 966 1697
2016 652 998 1753
2017 664 1025 1806
2018 676 1053 1861
2019 688 1082 1957
2020 701 1112 2062
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Figure 6.26 and Figure 6.27 illustrate the growth of the annual MD and load factor.

Figure 6.26 - Forecast Annual Maximum Demands (at sending cnd)
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Figure 6.27 - Forecast Annual Load Factors
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6.5.6 The NamPower Systc:ﬁ Demand Profile

‘The hourly demand profile for the interconnected grid system from 1987 10 1996 was
provided to the JICA tcam by NamPower. This demand profile includes gencration
by NamPower power stations and the imports from Eskom from Aggeneis. The
additional load supplicd by Eskom and ZESCO to NamPowce customers, which

amounts to about 15% of the total sales in Namibia, is not included in the demand

profile.

Although this is an incomplete picture of the Namibian clectricity demand profile, it

is sufficient to highlight changes that have taken place over the last decade,

specifically since independence.

Figurc 6.28 shows the demand profile of thc winter week during which the annual
maximum demand occurred in 1996. The recorded MD was 317 MW on Tuesday at

20h00. Note the narrow evening pcak on weckdays.

Figure 6.28 - Weck of Highest Demand in 1996

NamPower Maximum Weekly Profile for 1996

;
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Source: NamPower

A compariSon of the average wéckly demand profile for 1987 and 1996 (Figure 6.29)
indicates a major change in the profile shape over this period. The 1996 profile
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indicates a larger proporiion of daytime load than in 1987. This can be explained by
the changing makeup of load supplied in Namibia. This is illustrated by Figure 6.30,
which shows that the peaky local authority load increased from 35% to 52% of the

total between 1987 and 1996, while the flat mining component decreased from

Figure 6.29 - Average Weekly Demand Profiles for 1987 and 1996

NamPower Average Weeldy Profiles for 1987 and 1996
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Figure 6.30 - Namibia Electricity Sales Class Proportions
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about 46% to 36%. The continued high growth of the local authorities as well as
the increasing rural load will continue to put pressure on the system load factor,
and this impact will be reduced by expected growth in heavy industry (the
manganese smelter), and mining (the Haib copper mine) in the high growth

forecast,

The changes in load makeup have also altcred the NamPower load duration curve,
as is evident in Figure 6.31. The increase in load growth during the higher demand
hours of the year can clearly be seen. The most important change is the dramatic
increase during the peak demand hours. In 1987 the system demand exceeded 90%
of the MD for a total of 727 hours, while in 1996 it exceeded 90% for only 60
hours. Thus 10% of Namibia’s peak demand (about 33 MW) was required for
under 1% of the time. -

Figure 6,31 - NamPower Annual Load Duration Curves

NamPower Annual Laad Ducation Curves
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This type of short duration peak demand is an ideal candidate for some torm of
demand management measure. At least one municipality (Windhoek) has recently
installed a ripple control system to manage peak demand by switching off domestic
storage water heaters at peak times. Windhoek Municipality could reduce their
peak demand by over 10% (about $0 MW) with this system. The impacts of such

DSM measures will have to be considered in future.
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