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Introductory Note
The National Integrated Resource Plan (NIRP) was initially developed in 2013 and was subjected
to the first review between 2015 and 2016. The development and review project was sponsored
by the Ministry of Mines and Energy (MME), and managed by the Electricity Control Board (ECB).
The study was undertaken by the consulting firm Hatch in association with EMCON Consulting
Group and VO Consulting, who were appointed by the ECB following a competitive bidding
process for the project.
The present document summarises the key outputs of the NIRP study. The information
underpinning the study was obtained and developed during 2015 and 2016, and the pricing
information is considered to be up to date as of early 2016. The present document was compiled
in August 2016 and is based on the final NIRP report.
The purpose of this document is to serve as a baseline NIRP summary, with the explicit
understanding that it reflects the state of play as at the beginning of 2016 and will require updates
over time to reflect contemporary developments in Namibia’s Electricity Supply Industry.
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MME
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Megawatt, i.e. one million Watts
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PV

Photovoltaic
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REFIT

Renewable Energy Feed-in Tariff

Solar PV

Solar Photovoltaic

UNFCCC

United Nations Framework Convention on Climate Change

ZESA

Zimbabwe Electricity Supply Authority

ZESCO

Zambia Electricity Supply Corporation Limited
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1.

Introduction
The National Integrated Resource Plan (NIRP) is a 20-year development plan for Namibia’s
Electricity Supply Industry, spanning the period between 2016 and 2035. It provides a
projection of Namibia’s expected future electricity demand, and identifies the mix of resources
required to meet the country’s electricity needs in an efficient and reliable manner at the lowest
reasonable cost.
The NIRP does not explicitly deal with Namibia’s overall energy needs, but focuses on the
country’s electricity supply industry only. The plan is expected to be dynamic, and is therefore
to be regularly revised and updated to incorporate the latest available information and
technologies. The proposed review / update frequency is indicated in the recommended
Implementation Plan.

1.1

NIRP Development
The development of the NIRP was driven by the objective of identifying the mix of resources
required to meet Namibia’s short- and long-term electricity needs in an efficient and reliable
manner at the lowest reasonable cost.
Estimates of the capital and operating costs and performance characteristics of a wide variet y
of power generating options were prepared based on different energy resources and
technologies. Generation expansion scenarios were then formulated to include the different
generation options, either as stand-alone options or in combination with other technologies. In
total, some 30 expansion scenarios were formulated and analysed using a specialised
generation planning model. Of these, 11 scenarios were short-listed, with the selection criteria
based on a number of relevant factors, including the overall cost ranking, from the lowest to
the highest costs.
The shortlisted scenarios were further analysed on the basis of their relative rankings on
several key decision factors that included, (1) initial capital investment requirements, (2)
reliance on power imports, (3) level of utilisation of renewables, (4) type of plant/geographic
location, (5) operational complexity, and (6) the use of indigenous resources.
Numerous sensitivity studies were carried out on the short-listed scenarios. Most of these were
to determine the level of change that would be needed in a key input parameter for crossover
from one scenario, or group of scenarios, to another as the least cost scenario.
The NIRP only focuses on Namibia’s electricity generation sector. However, for major new
base load generation options, the transmission costs of connecting the plant to the NamPower
transmission grid were estimated and included in the cost analysis.

1.2

Power Supply Options for the Future
Namibia has numerous power supply options that could potentially be developed to meet its
future electricity requirements. However, the relatively small size of the country’s power sec tor,
as well as the low load densities and long distances between major load centres and some
potential generation connection points make it challenging to expand the power system while
ensuring the security of supply, maintaining reliability levels and keeping costs to reasonable
levels.
With one of the highest solar radiation levels in the world, Namibia stands to benefit as the
world-wide boom in the solar power market results in reduced costs and improved efficiency of
solar photovoltaic (PV) panels and related equipment. Small solar PV installations can function
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as distributed generation, potentially reducing the technical and financial challenges associated
with delivering small amounts of power across a large area.
Namibia also has potential sites for wind generation. Recent information suggests that the wind
resources in some parts of the country may be suitable for development of large scale wind
power projects.
In addition, Namibia has off-shore natural gas resources, and significant work has been done
to prepare the Kudu gas field for development. The field is considered to have sufficient
reserves to provide the energy needed for an 884 MW combined cycle gas turbine power plant
for at least 15 years. Given the large amount of investment required to develop the field, the
long pipeline to transport the gas to shore, and the multitude inherent technical risks, the
developer of the field requires a take-or-pay gas delivery rate equivalent to the level needed to
supply an 884 MW power plant. However, given the relatively small size of the Namibian power
system, the absolute maximum amount of base load generation the system could absorb in the
medium-term is 442 MW. This means that firm long-term contracts for the remaining 400 MW
of capacity would need to be signed with credit-worthy counterparties beyond the borders of
Namibia, which adds another significant risk to an already risky project.
Although Namibia has no significant coal resources of its own, NamPower has long-term
experience with coal-fired power plants through its ownership and operation of the Van Eck
coal-fired power station. Coal is readily available for import from South Africa and other
neighbouring countries, and thus presents a relatively low-risk option that can be developed in
unit sizes that meet the Namibian power system requirements.
Namibia has large deposits of uranium, and is one of the world’s largest exporters of uranium
concentrate. In view of the availability of this resource, interest has been expressed in
developing a domestic nuclear energy sector for the generation of power, and possibly even
including fuel processing. However, given the long lead-times needed to establish the required
regulatory and safeguard procedures, the huge capital investments required, and the lack of
economies of scale due to the small size of the Namibian power system, development of
nuclear power can only realistically be considered as a potential long-term option for the
country.
Namibia also has hydro resources that could be used for additional hydroelectric power plants.
The largest such project, with advanced studies having been completed, is the Baynes site on
the Kunene River along the Namibian-Angolan border. This would be a plant of 600 MW
capacity of which the output would be shared equally between the two countries. Completion
of a joint water use agreement between Namibia and Angola, as well as a relatively low capacity
factor, high capital costs for the plant, and high additional transmission system extensions are
issues that have been identified and must be addressed before such a plant can be realised.
As Namibia borders on several countries with much larger populations and therefore
considerably larger power sectors, especially South Africa, opportunities to import signific ant
amounts of power may continue to present themselves. While it is evident that some of
Namibia’s neighbours are facing power shortages, there are many large power projects either
under construction or in the planning stages in the southern African region.
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2.

Background

2.1

National Context
Namibia is located in south western Africa, and shares borders with Angola to the north, Zambia
to the north-east, Botswana to the east and South Africa to the south and south-east. Although
there is no physical border with Zimbabwe, the countries are separated only by a very narrow
strip south of Zambian territory in Namibia’s far north-east.
Namibia has a population of approximately 2.3 million. This population is not distributed equally
across the country, with concentrations in the north, and in and around Windhoek. The
combined population of Namibia’s neighbouring countries amounts to approximately 100
million.
Namibia’s geographic area is approximately 825,000 square kilometres. The population
density, at less than 3 persons per square kilometre, is one of the lowest in the world.

2.2

Energy Policy
The White Paper on Energy Policy, issued by the Ministry of Mines and Energy in 1998,
provides direction to the country’s electricity supply industry (ESI). In the context of the NIRP,
two policy objectives warrant special note: the first is the objective that the Namibian power
sector is to be capable of supplying 100% of the system demand from plants within Namibia;
while the second states that, on an annual basis, 75% of t he electricity delivered should be
produced in Namibia by 2010.
So far, the ESI has not been able to meet these objectives, and in fact, has fallen short of these
by significant margins. Namibia has since independence relied on imports of electricity from
external sources to meet a large portion of its electricity demand requirements. However, some
of Namibia’s traditional sources of electricity imports are experiencing supply constraints
themselves and can no longer guarantee continuation of firm energy supply to the country.
The White Paper on Energy Policy established certain goals in the electricity sector, including
 Security of supply



Improving electricity sector efficiency through restructuring



Electricity pricing reform



Improved access to electricity in both urban and rural areas



Promotion of investment in the electricity sector



Improved sector governance.

Several challenges were faced in attempts to implement some of the above goals. At the time
of reviewing this plan (August 2016), the development of Namibia’s National Energy Policy,
Renewable Energy Policy and Independent Power Producers Policy were concurrently under
way.

2.3

Power Sector
The key entities involved in the Namibian ESI, as shown in Figure 1, include the Ministry of
Mines and Energy (MME), the Electricity Control Board (ECB), the public utility NamPower, as
well as various electricity distributors. MME is responsible for policy setting and for the overall
direction of the ESI. The ECB regulates tariffs, and is responsible for reviewing applications for
licenses, and making recommendations to the Minister MME.
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NamPower, which is owned by the Government of Namibia, operates three ring-fenc ed
businesses – generation, trading and transmission. It owns and operates all major generating
stations, acts as the country’s single buyer, and is the system operator. A number of
independent power producers (IPPs) have established themselves, and others have received
conditional licenses for the development of renewables -based and thermal generation. The
country’s distributors include three well-established Regional Electricity Distributors (REDs), as
well as local and regional authorities, and these are responsible for the distribution and supply
to most end consumers, with NamPower providing the distribution services to the remainder.
Figure 1 – Namibia’s ESI

The national power grid recorded a peak demand of 597 MW in June 2015. Peak demand is
projected to increase to some 1,330 MW by the year 2035, which implies an average annual
growth rate of approximately 4%. Electricity sold in the year 2015 amounted to some 3,400
GWh, which is projected to increase to approximately 7,460 GWh by 2035, i.e. an annual
average growth rate of approximately 4%.
In 2016, Namibia’s internal resources are clearly not sufficient to meet the country’s electricity
demand. Peak demands on the power system are recorded in the winter season (generally in
June or July), and typically during the evening (7 to 8 pm).
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2.4

Existing and Committed Supply Facilities

2.4.1

Local Generation Facilities
The capabilities of the existing grid connected generation facilities in Namibia are summari sed
in Table 1, and in the following paragraphs.

Table 1 – Grid Connected Generation Facilities in Namibia as of January 2016

a) Ruacana Hydropower Station
The largest electricity generating facility in Namibia is the Ruacana hydropower station, a runof-river hydroelectric plant located on the Kunene River along the border with Angola. The
station was commissioned in 1978, and consists of three 80 MW hydro generators and a fourt h
unit of 92 MW commissioned in May 2012, for a total installed capacity of 332 MW.
The station has black start-up diesel generators. A 330 kV, 570 km long transmission line
connects Ruacana to the Omburu substation. NamPower is in the final stages of a major
refurbishment of the turbines, including replacing runners with more efficient design. Once the
refurbishment is completed the maximum plant output will be approximately 347 MW.
Ruacana’s output capability is highly seasonal, and dependent on the Kunene’s water supply.
As shown in Table 2, average monthly output can exceed 200 GWh in the wet months of the
year, i.e. January to May, to less than 60 GWh in the dry months of September to November,
while the plant produces some 100 GWh per month during the peak load months of June and
July.
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Table 2 - Average Ruacana Generating Capability

Month

Firm Energy
(GWh)

90.74
101.49
142.35
139.19
120.42
69.82
57.74
45.36
35.92
27.27
32.45
57.24
920.0

January
February
March
April
May
June
July
August
September
October
November
December
Total

Average Energy
(GWh)

148.44
166.03
232.86
227.69
197.00
114.22
94.45
74.21
58.77
44.61
53.09
93.64
1,505.0

b) Van Eck Coal Power Plant
The Van Eck coal-fired power plant is situated on the northern outskirts of Windhoek. It has a
total name plate capacity of 120 MW using four 30 MW generators and was commissioned in
1973. Due to various reasons, only up to three units can currently be operated at the same
time. The station needs external power for start-up.
Due to the frequent water constraints in Windhoek the plant was designed as a dry -cooled
station. The coal used is imported from South Africa, transported by ship to Walvis Bay , and
then by rail or road to Windhoek. This is costly and the plant is normally operated as a standby
and peaking power station only. The power station has very limited emission control equipment
and thus emits high-levels of air pollutants when in operation, and is therefore limited to burning
3,500 tonnes of coal per week.
The plant’s aging units are becoming less reliable as they approach the end of their technical
life. As of early 2016, the maximum continuous output of the plant was some 60 MW due to
various constraints.
Refurbishment of Van Eck started a few years ago and it is expected to be completed during
2016. After the rehabilitation work, it is expected that the plant would have a guaranteed base
load output of some 80 MW.
c) Anixas Power Station
The Anixas power station is located near the Paratus power station in Walvis Bay. This station
benefits from new technology with higher efficiency and reliability, and produces less emissions
and noise than older power stations of its type. There are 3 Caterpillar V16 cylinder internal
combustion reciprocating engine (ICRE) generator sets, each with a net electrical capacity of
7.5 MW, for a total of 22.5 MW (gross). The power station started operations at the end of July
2011, and was officially inaugurated in November 2011.
Radiators are used for cooling. A high exhaust stack disperses emissions, thus reducing
ambient concentrations of pollutants. Noise attenuation and controls conform to international
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standards. Care was also taken to select materials capable of withstanding the extreme
corrosive coastal environment.
d) Paratus Power Station
This power station is also located in Walvis Bay. It has a total rating of 24 MW using four 6 MW
(nominal) ICRE generators.
The rating of each unit is dependent on the ambient temperature, with a rating of approximately
5 MW at low temperatures and some 2 MW at high temperatures. The station has a black startup generator and was commissioned in 1976. It is used mainly as a standby and peaking power
station, and it is also contractually bound as an emergency standby plant for the city of Walvis
Bay. Paratus runs at high marginal cost and can only generate a maximum of 6 MW.
NamPower expects to retire the Paratus power station by 2018.

2.4.2

Power Import Agreements
Imports continue to account for a large proportion of the electricity requirements in Namibia.
According to the ECB’s Electricity Supply Industry Statistical Bulletin 2014/15, of the
approximately 4,400 GWh sourced in FY 2014, some 2,900 GWh (approximately 66% of the
total) were brought into the Namibian grid from external sources. These imports were sourced
from several electricity markets, as are summarised in Table 3 and described in more detail
below.

Table 3 - Summary of Namibia’s Power Import Sources
Maximum Supply
[MW]

Supplier
ESKOM – Supplemental

200

ESKOM – Off-peak Bilateral
ZESCO – Zambia

Capacity Factor
[%]

Expiry Date

20

Annual

300

50

31/03/2017

50

100

31/12/2020

ZPC – Zimbabwe

80

50

31/03/2025

Aggreko – Mozambique

110

N/A

31/12/2015

Total

740

a) Imports from South Africa
There are two contracts in place between NamPower and ESKOM, i.e. the off-peak Bilateral
contract, and the Supplemental contract. The former can be renewed on an annual basis and
may thus be renegotiated and/or renewed while the latter will expire on March 31, 2017.
The imports associated with the Bilateral contract can only be used during off-peak periods
which are defined by time-of-use schedule. There is no capacity charge on the import, and
energy prices are specified by season (high and low demand seasons) and time period (peak,
standard and off-peak).
The Supplemental contract with up to 200 MW of Special Assistance was negotiated with
ESKOM with the provision that it will be reviewed annually. This supply option can only be
requested by NamPower after all local supply options have been exhausted, including active
demand management programs. Based on the contract clauses, NamPower must also shed
its load if there is load shedding in South Africa, and the load to be curtailed in Namibia is to
be equal to the ESKOM load shedding ratio, multiplied by the amount of Special Assistance.
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b) Power Supply Agreement with Zambia
The power supply agreement with the Zambia Electricity Supply Corporation Limited (ZESCO)
came into effect on 16 January 2010. The agreement has a 10-year duration at a firm supply
capacity of 50 MW, and will expire on December 31, 2020.
There is also a non-firm agreement with ZESCO for 50 MW, which would be confirmed on a
daily basis, but this agreement has not been executed yet. This could be partially due to
transmission constraints in the ZESCO system and could be executed once these are resolved.
c) Power Supply Agreement with Zimbabwe
NamPower has a power supply agreement with the Zimbabwe Electricity Supply Authority
(ZESA) for the supply of 80 MW which expires on March 31, 2025.

2.5

Demand Forecast
The country’s projected requirements for grid supplied electric power are one of the important
inputs to the NIRP. The Reference Case projections of electricity sales, generation and peak
demand prepared as part of the development of the NIRP are shown in Table 4.
Peak demand is forecasted to increase from 597 MW in 2015, to 930 MW in 2025, and 1,330
MW by 2035. Figure 2 shows the peak demand forecast for the Low, Reference and High
cases. For the year 2035, these range between 1,190 MW for the Low case, to 1,330 MW for
the Reference case to 1,500 MW for the High case.
The demand forecast is based on the relationship between the rate of growth of Namibia’s
Gross Domestic Product and electricity use as well as several specific factors including:
1.

The electricity needs of large projects in the development stages in the mining, water
pumping, industrial, commercial and institutional sectors. In the latter category , allowanc e
was made for the Government’s Mass Housing Program.

2.

Allowance for the reduction in electricity requirements expected to result from demand side
management programs including in particular those for LED lighting and solar water
heaters.

3.

Allowance for the reduction in grid electricity supply due to the installation of behind the
meter solar PV equipment. This has already been an active area and is expected to further
respond to the net metering program which commenced in 2016.
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Table 4 – Reference Forecast of Electricity Requirements

Year

Sales
Energy
(GWh)

Generation
Energy
(GWh)

Generation
Peak
(MW)

2014
2015
2016
2017
2018
2019
2020
2021
2022
2023
2024
2025
2030
2035
2015-2035

3,184
3,402
3,728
3,998
4,201
4,333
4,483
4,647
4,784
4,927
5,091
5,265
6,281
7,461
4.00%

3,654
3,871
4,241
4,549
4,780
4,930
5,100
5,288
5,443
5,606
5,793
5,991
7,147
8,490
4.00%

554.0
597.0
645.7
692.5
733.4
758.4
785.9
815.9
841.7
868.5
898.8
930.7
1,118.5
1,328.5
4.08%

Figure 2 – Forecast of Peak Demand
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3.

Preparation of the NIRP

3.1

Options and Assessment Criteria
In the preparation of a generation expansion plan, the principal factors to be considered include
the existing and committed power plants, forecast load demand, energy policy, reliability
criteria, system cost and environmental and social impacts.
The existing generating plants in Namibia, as shown in Table 1, total some 465 MW of
maximum net output. In addition, there are a number of committed power plants that are
summarised in Table 5. These committed plants are based on either solar PV or wind
generation, and would add a total of 170 MW of installed capacity, all of which would be
intermittently available based on sunlight and wind conditions.
Table 5 – Committed Power Plants

Preparation of the NIRP included the review of a multitude of power generation technologies,
and assessment of these to determine the options that could currently be most appropriate for
Namibia based on maturity of technology, unit sizes relative to the forecast load, energy
resource availability and costs. The results of this analysis are s ummarised in Table 6.
During the preparation of the NIRP, a number of new power plant options were under
consideration and/or in the negotiation stage, including:
 Short lead-time projects to meet the projected power demand and energy requirement s
without necessitating even greater reliance on imports



Projects to make additional use of Namibia’s abundant renewable energy resources



Longer lead-time base load generation projects.

The initial formulation of generation expansion scenarios for this report includes the following
five short-term options:



Option 1 – Quick install gas turbine plant using natural gas from LNG



Option 2 – Short-term liquid fuel based emergency generation




Option 3 – Both quick install gas turbine plant and liquid fuel emergency generation



Option 5 – No new base load generation and therefore the continued reliance on imports

Option 4 – No short lead-time local generation
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Table 6 – Generation Technology Options Considered in Detailed Analysis

Generation
Fuel
Technology
CC
NG

Unit/Plant
Size
(MW)
450

Resources
Available
(MW)
450

Capacity
Factor
Function
(%)
80
Base Load /
Mid Merit

Unit Cost
of Energy
($/kWh)
1.79

CC
GT
CFB
ICRE
ICRE
Hydro
CSP-4 Hour
CSP-8 Hour
CSP-12 Hour

LNG
LNG
Coal
HFO
HFO
Water
Solar
Solar
Solar

150
50
150
20
20
300
50
50
50

> 300
> 200
> 300
No Limit
No Limit
300
No Limit
No Limit
No Limit

80
80
80
80
25
30
30
50
70

Base Load
Base Load
Base Load
Base Load
Peaking
Peaking
Peaking
Mid Merit
Base Load

2.29
2.72
1.54
1.98
3.18
3.49
3.31
2.85
2.65

BFB
Wind
Solar PV
Import
Import
Import

Biomass
Wind
Solar
Zambia
Lunsemfwa
Botswana

10
50
10
50
50
200

<=600
<= 300
No Limit
50
50
200

80
40
30
50
80
96

Base Load
Intermittent
Intermittent
Mid Merit
Mid Merit
Base Load

2.07
1.54
1.61
2.22
1.78
2.27

Under each of the five short-term options shown above, several expansion scenarios were
defined, and were based on different combinations of the generation technologies included in
Table 6. Thirty (30) scenarios in total were defined. The long-term costs of each scenario were
then estimated using the generation planning model.
The analysis concluded that Short-term Option 2 is the best path forward for bridging the supply
gap until base load plant is installed, given its relative costs and ability to quickly mitigate at
least some of the short-term supply risks with a certain amount of flexibility.
A key factor in the development of the NIRP is the determination of an expansion scenario that
has the lowest direct long-term cost, in addition to a number of other criteria that need to be
examined as part of the national level selection process. These crit eria are identified and
discussed below. The scenarios of Short-term Option 2 were assessed against these criteria
and inform the selection of the Base Case Implementation Plan for this NIRP.
a) Generation in Namibia
The White Paper on Energy Policy establishes the amounts of generation to be served from
internal sources. It states that “duly considering associated risks, it is the aim of government
that 100% of the peak demand and at least 75% of the electric energy demand would be
supplied from internal sources by 2010.” Evidently, these goals have not been achieved to
date, in that NamPower’s Annual Report states that imports from sources outside Namibia have
accounted for approximately 65% of the energy requirement in the last two years (including
supply to the Skorpion Zinc Mine).
b) Use of Indigenous Resources
It is desirable to make appropriate use of indigenous energy resources in supplying the
electricity demand in Namibia. Many of the power plant options listed in Table 6 would do so.
This includes the Kudu Project that would use offshore natural gas, the Baynes hydroelectric
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plant that would use water shared with Angola, as well as the various generation options based
on the use of renewables.
c) Renewable Energy
Like many other countries, Namibia aspires to use more renewable energy, to achieve
reductions in its GHG emissions as well as to avail the country of the numerous other benefits
associated with their use. Namibia’s submission to the UNFCCC’s COP 21 meeting in Paris,
France, titled “Intended Nationally Determined Contributions” (INDC) shows that the energy
sector is expected to contribute to the national level INDC by increasing the share of
renewables in electricity production from 33% in 2010, to 70% by 2030. While this objective is
conditional on Namibia receiving some US$ 33 billion in foreign financial support, it is indicative
of the importance of increased consideration of renewable energy in the country’s energy mix.
Table 6 indicates that a significant number of the generation options under consideration would
be based on renewable energy.
d) Foreign Exchange Requirements
As a rapidly developing country with an ambitious development plan (Vision 2030), Namibia
has many competing uses for its available foreign exchange capability. There are s ignificant
differences in the amount of foreign exchange that would be required to invest in and operat e
the various power generation options. A number of the options would require overseas sourcing
of the generation equipment, as well as ongoing fuel purchases. Even in the case of the Kudu
project, it is expected that the natural gas supply would involve an ongoing foreign exchange
requirement as the developer (assuming this to be a foreign investor) would need to be covered
for the foreign exchange component of the investment required to develop and operate the gas
field and the undersea pipeline. In the case of the Baynes project, a material share of the capital
cost would be for civil works which would largely be carried out in N$. For imports there woul d
not be an upfront foreign exchange requirement but the power price would generally be
expected to be denominated in US$.
e) Need for Government Investment
This is one of the more difficult criteria to assess at the planning stage as there are various
options in how individual generating options can be procured. Some projects naturally lend
themselves to a high-level of government financing, whereas other projects could be
undertaken by the private sector provided that the requisite enabling conditions are in place.
The following discussion elaborates on some of the factors involved.
 Kudu Project – this project involves the development of an offshore natural gas
reserve. Since the discovery of this gas field, a number of private sector investors have
been involved. However, to date, the investment needed to develop the project has not
materialised. It is likely that the Government of Namibia would need to make a
significant investment to reduce the risk to private sector investors. Once the natural
gas is brought to shore it would be used in a conventional power plant. Given the size
of the envisaged plant needed to make the natural gas delivery system economic , there
is both a risk that power surplus could not be sold at a price that covers costs , and that
the generating unit size (442 MW) being large relative to the Namibian power sector
could lead to reliability issues. Both of these factors point to additional need for
Government intervention in regard to the required investment. In addition, NamPower
would need to invest in the high voltage transmission infrastructure needed to deliver
the power to the national grid.
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Conventional generation – across the world, combined cycle gas turbine and coalfired power stations in the 300 MW range are often developed by the private sector.
However, given the size of the Namibian power sector and the limited involvement of
IPPs to date, even in small generation projects, it is likely that these plants would
require a certain amount of government investment. This is a subject that will no doubt
be addressed by the “Review and Update of Namibia’s IPP and Investment Market
Framework” that is currently underway. It is likely that Government investment would
also be needed for the infrastructure required to deliver the fuel to the power plant,
particularly for projects that would be based on imported natural gas , for which port,
re-gasification and pipeline investments would be required. For these types of
generating options it is expected that “moderate” government investment is necessary.



Internal combustion reciprocating engines – this type of project typically involves
multiple relatively small engines, and has relatively low investment and operating risks,
and could potentially be developed with limited or no government investment
dependent on the terms of the PPA that is offered.



Baynes hydroelectric project – the return on investment on a hydroelectric project is
typically spread over the long-term operating life of such plant, and hence it is unusual
for such projects to be developed by IPPs. Given the complications of the Baynes
project, such as the shared water use with Angola and relatively low annual capacity
factor, it is expected that this project would need to be financed entirely, either directly
or indirectly, by the Government.



Concentrated solar power – this technology is relatively new and long-term profitable
operation of sizeable plants has not been demonstrated in the region. It is expected
that, at least the initial plant, would need to be financed largely by the Government ,
and hence require “moderate” government investment.



Biomass (encroacher bush) – small-sized biomass plants using encroacher bush as
the fuel source are considered to represent a good opportunity for private investment .
However, a commercial scale pilot project owned by the Government would likely be
needed to demonstrate the operating and economic characteristics of such projects
before more significant private sector investment would be forthcoming. This
technology is therefore considered to need “limited” government investment.



Wind and solar PV – power plants using these technologies are routinely developed
entirely with private investment. But for this to happen, bankable PPAs with reasonable
prices and limited ability of the buyer to dispatch off are required.



Imports – often, imports do not require direct government investment, except
occasionally for the strengthening or upgrade of the transmission network.

f) Development/Operating Complexity
The ranking on this attribute varies significantly amongst the generating alternatives. The Kudu
Project is considered to have high-levels of development and operating complexity, mainly due
to the offshore location of the gas field, delivery distance, export requirements and generating
unit size.
On the other hand, projects involving LNG are considered to have medium operating
complexity due to the requirements for delivery and conversion of LNG to usable natural gas.
The Baynes hydroelectric project is considered to have high development complexity due to
the need to reach suitable agreements on shared water use.
CSP and biomass-based projects are considered to have medium overall complexity in the
short-term, but once initial plants have been developed and operated successfully , this rating
would likely be moved to the low range.
The other generating technologies are all considered to have low development and operating
complexities.
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4.

Selection of Preferred Scenarios and Recommended Plans

4.1

Preferred Scenarios

Eleven (11) long-term scenarios (see Table 7) were considered under Short-term Option 2 for the
development of the long-term generation expansion plan. These scenarios were assessed against the
criteria given above to inform the selection of the preferred scenario. From these, Scenario 6 was chosen
as the preferred scenario. This Scenario was transformed into the Base Case Plan for this NIRP. Table 8
below gives details of Scenario 6.
Table 7 – Scenarios in Short Term Option 2
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Table 8 - Unit/Plant Addition/Retirement Schedule for Scenario 6 in Short Term Option 2
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4.2

Recommended Plans

While the capital intensive Kudu gas to power project remains a high priority for the Government by virtue
of its being an indigenous resource ear-marked for base load generation intended to reduce the impact of
imports and enhance security of supply, the current pressure on state resources due to competing socio economic needs has necessitated exercising flexibility by deferring it to the medium -to-long term time slot.
In the light of the recent assessment provided by Fitch rating agency, Government is obliged to strictly
exercise pragmatism and fiscal prudence in managing its financial commitments, including debt servicing.
Consequently, as highlighted further below, the sequential priority order comprises Plan A addressing the
base load plant requirements without Kudu and Baynes, Plan B (Table 11) with Kudu and Baynes and
Plan C with high renewable energy content.

4.2.1

Base Case Plan
The analysis indicates that Scenarios 6 and 8 have total life cycle costs at the lower end of the
range for all the above 11 scenarios and at the same time have balanced ratings on important
non-cost criteria. While Scenario 7 is estimated to have higher life cycle costs than those for
Scenarios 6 and 8, it also scored well on a number of the non-cost criteria. Each of these
scenarios satisfies the load forecast at the selected level of reliability and each has a slightly
different mix of types/sizes of plants reflecting the operating characteristics and costs of each
plant type. From these three scenarios, Scenario 6 was selected as the Base Case Plan (also
referred to as Plan A) for the NIRP. As further developed in Section 5, a competitive bidding
program is recommended to test the market including the costs of the fuel delivery
infrastructure and the extent to which developers are willing to fix fuel prices for the base load
generation fuels considered in Scenarios 6, 7 and 8. This process will allow the base load
component of Plan A to be finalised.

4.2.2

Large Local Resource Project Realisation – Alternative Path
Plan A does not include the Kudu and Baynes projects, both of which are considered to be
heavily dependent on Government of Namibia investment, externalities beyond the direct
control of the Government of Namibia and development decisions that may be hard to finalise
in the timeframes needed to meet the projected power requirements for the next decade. Plan
B is taken to be Scenario 5, which includes both Kudu (2021 on-line date) and Baynes (2026
on-line date). Plan A could transition to Plan B when the current hurdles to the Kudu and
Baynes projects are overcome.

4.2.3

Renewable Prioritisation – Alternative Path
A High Renewables option could also be selected if the international support on which the INDC
is predicated materialises. This would be a variant on Plan A and could involve Scenario 9, 10
or 11 depending on the outcome of the bidding process or Plan B. Any of these Scenarios
would achieve the 70% annual kWh generation from renewables that is put forward as the
target by 2030 in the INDC.
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5.

NIRP Implementation Plan
The path forward for the Namibian ESI should include three key activities as follows:
1.

Secure access to short-term rental generation by 2018, or, if available, guaranteed
access to power markets for electricity imports;

2.

Install fossil-fuel base load generation by 2021; and

3.

Continue programs to install solar PV and wind generation and further investigate the use
of other renewable power technologies.

The implementation plan for the NIRP presented in this section includes both short -term and
medium-term project related activities, as well as the ongoing process for monitoring its
implementation.
It is assumed that Government will continue to pursue the realisation of the Kudu and Baynes
power projects, and should one or both of these become realisable, implementation can be
switched over to a plan that includes these options.

5.1

Key Factors to Consider
The following are key factors to consider with respect to the implementation plan:

5.2



The current level of reliance on imports (that sometimes extends beyond the contractual
obligations for imports from the spot market) is perilous. In this regard it is noted that the
200 MW contract with ESKOM for import during peak periods is subject to reduction if there
is a need for load shedding in the ESKOM system.



The existing “commitments” for renewables based projects will do very little to secure the
supply of power during peak demand periods such as the evening hours.



A comprehensive study to establish the level of intermittent generation that could be
accommodated in the Namibian power system has not been undertaken to date.



The use of government funds for direct or indirect investment in base load generation would
reduce government funding available for other national priorities.



Non-solicited private sector offers for large power plants are problematic, as it is often
difficult to conclude to the satisfaction of stakeholders that project “x” is a more suitable
project than project “y” may be.



The indicated cost differences between alternative base load generation types/fuels are
not large and could be outweighed by the risk factors associated with any particular project.



The development of a thermal power station in the central coastal area could offer the
opportunity to utilise waste heat for thermal based sea water desalination, and thereby
contribute to addressing the water supply situation in Namibia. The potential benefit of such
a possibility should be considered when deciding on preferred technologies and sites.



Most recently, ESKOM apparently has excess generation capacity available once again,
and has been seeking to sell this capacity. If this is the case, and this capacity can be made
available on secure terms at an acceptable price and for an appropriate timeframe, then
this could be considered instead of implementing the local internal combustion
reciprocating engine based emergency generation as is currently proposed in the
implementation plan.

Recommended Implementation Plan for NIRP
The high-level recommended implementation plan for the NIRP is provided below. Table 9
shows year-by-year details (assuming that the thermal base load plant will be coal fired), these
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details will vary depending on which generation technology and fuel type is selected in point 2.
below.
1.

In the absence of firm supply commitments from regional suppliers, c omplete
arrangements for 120 MW of emergency generation that NamPower has already received
bids for. The contract should allow for the suitably documented fixed costs of the project to
be paid in full. Plant dispatch is to be fully controlled by NamPower at an agreed variable
O & M cost, plus actual fuel cost. Starting in 2018, contract term of 3 to 4 years extendible
for up to three 1-year periods should be considered. International consultants are to be
retained to vet the contract and project implementation based on international standards.

2.

Carry out an international competitive bidding process for approximately 300 MW (the
exact capacity is to be based on unit sizes available from preferred bids) for coal, LNG or
HFO fuelled base load generation, which is to be in full operation by January 1, 2021. The
project is to be built on a designated site which is owned by Government of Namibia prior
to the bids. The site should be selected to require minimum cost for transmission to connect
the project to the grid. Water supply should require dedicated desalination by the power
plant developer, if relevant. The cost of fuel landing and transport arrangements should
form part of the tender, or be separately assessed by Government and taken into
consideration in the tender evaluation. A suitably qualified international consultant is to be
directly responsible for the evaluation of the bids and recommending the winning bidder
based on criteria agreed on in advance with the Government, and should be a key member
of the implementation team to ensure transparency.

3.

Require that the Regulator commissions and completes a comprehensive renewables grid
integration study. This will be important to ensure that the country’s solar and wind
resources can make an effective contribution to the power system.

4.

Continue with the program for private sector investment in solar PV and wind power plants
as shown in the implementation plan through competitive bidding, ensuring that prices and
terms offered are attractive enough to incentivise investment.

5.

Require that MME, or its designated Agent, commissions and completes a feasibility study
on encroacher bush based biomass power plants. If the study shows this option to be
reasonably attractive, seek funding for a 5-10 MW demonstration / pilot plant to test/confirm
the operational aspects of such a power plant. With these activities completed and
assuming positive results, the implementation plan includes installation of small encroacher
bush based biomass plants beginning in 2023.

6.

Require that MME, or its designated Agent, commissions and completes a feasibility study
on concentrated solar power plants. The implementation plan includes installation of CSP
plants beginning in 2026.

7.

Continue development work on the Kudu and Baynes projects with the objective of
reaching a decision by September of 2020; on implementation of either or both projects
with target implementation dates in the period between 2025 to 2030.
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Table 9 – Implementation Plan A and Schedule for the NIRP
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The total cost (capital and operating over the period 2016 to 2035) of the recommended plan is in
the range N$ 83,662 million to N$ 96,139 million. At the lower end of this scale, based on coalfired base load plant technology, the cost would be made up of the components shown in Table
10.
Table 10 – Estimated Present Value of the Total Cost of the Recommended Plan

Item
Capital cost
Fuel cost
O&M cost
Unserved energy (EUE)
Emissions
Subtotal
15 year end-effect
Total

N$ Millions
17 924
13 427
33 904
761
1 366
67 382
16 279
83 662

It is noted in Section 4.2.2 that Plan A could transition to Plan B when the current hurdles to
the Kudu and Baynes projects are overcome. For information purposes, the Plan B
Implementation Schedule is given in Table 11.
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Table 11 – Implementation Plan B and Schedule for the NIRP
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5.3

Monitoring, Review and Update of the NIRP
The following actions are recommended to be put in place to ensure that implementation of the
NIRP proceeds as planned, and that the NIRP is kept updated as circumstances and
technologies change:
1.

By the end of 2016, appoint a Steering Committee to review progress on the NIRP every
6 months, and formally report to the Minister of Mines and Energy within two weeks of
every semi-annual meeting and recommend plausible actions. The Committee should be
chaired by the MME, and include representatives of the ECB, NamPower, NAMCOR, the
National Planning Commission, Ministry of Finance, Ministry of Environment and Tourism,
the electricity distribution industry, and IPPs.

2.

The Committee should annually review the major advances in technology, technology
prices and the load forecast, and make recommendations to the Minister MME when such
changes necessitate an adjustment or full review of the NIRP. Future reviews should also
consider the potential impact of off-grid solutions.

3.

From the onset and in subsequent reviews, the NIRP compliance with provisions of the
Grid Code must be ensured. This compliance requirement equally applies to the
Renewable Energy Policy as well.

4.

Independent of the above annual review by the Committee, the NIRP should be fully
reviewed and updated by the MME at intervals not exceeding five years.

5.

The Committee should determine at what intervals the renewables grid integration study is
to be reviewed and updated, to take actual developments into consideration, as well as
advances in technology and other factors that could affect the results of such a study.

6.

Electricity storage is considered a potential game-changer for the capability of the system
to accommodate intermittent generation sources, and the ability of renewables to
contribute capacity during peak demand periods. The Committee should therefore monitor
the technical and cost developments of storage technologies as part of the implementation
of the NIRP, and bring these on board once mature and economically viable.
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