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Transmission Interconnector Capacity Availability

ABSTRACT

The launch of the MSB Market Framework resulted in increased interest from private
developers to apply for generation and export licences. As a result, the Regulator issued
export licences with a combined capacity of more than 1.2GW of Variable Renewable
Energy (VRE) Generation. A large number of these developers applied to NamPower for grid
connections. In response to the overwhelming requests from the Independet Power
Producers (IPPs) who were issued with licences, NamPower presented at a Stakeholder
workshop on 16 February 2024, and submitted a Concept paper to the ECB, outlining
NamPower's position on VRE and its explicit impact on the export market. The key issues
that were addressed in the concept paper related to ancillary services, reserves
requirement, and transmission constraints in neighbouring utilities transmission networks.

This position paper is a follow up to the previous concept paper and it gives an update on
the status of and summarises transmission capacity availability and constraints on the
interconnectors for power export. The document focuses on the existing interconnectors
and also briefly highlights the planned transmission projects. However, the key issues
addresed in the initial concept paper on ancillary services, reserves requirement, and
transmission constraints in neighbouring utilities, still remains.



1. The existing Namibian Transmission network
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Figure 1: Namibia transmission grid

The existing transmission network has the interconnectors described in this section.
a) Harib - Aggeneis 220kV double circuit

This is a double circuit 220kV line from Harib Substation in Namibia to Aggeneis Substation
in South Africa. The line was commissioned in the early 1980s and has been in operation
since.

Line technical specifications:

Design Voltage: 220kV



Conductor: Twin Wolf

Length: 110km (54km to SA Border)

b) Kokerboom - Aries 400kV

This is a 400kV interconnector from Kokerboom substation in Namibia to Aries substation
in South Africa. The line was commissioned in the early 2000s and has been in operation
since.

Line technical specifications:
Design Voltage: 400kV
Conductor: Quad Tern

Length: 443km (290km to SA Border)

The two interconnectors have a combined transfer limit of 600MW. The contingency limitis
160MW on the Kokerboom - Aries 400kV line. This figure is based on extensive network
studies conducted to determine the instantaneous swing of power when thereis a
contingency of the Kokerboom — Aries 400kV line, for the system to remain stable and avoid
network collapse.

During an outage of the Kokerboom — Aries 400kV line, the 220kV double circuit can
transfer 300MW under steady state.

During an outage of the Harib — Aggeneis 220kV double circuit, the Kokerboom - Aries
400kV line can transfer 530MW under steady state.

The transfer capacity allocated for third party export is determined by considering the
worst-case contingency, which is the Kokerboom - Aries 400kV line. The allocated capacity
for 3" party/IPP export was determined to be 1/3 of the 220kV capacity which translates to
100MW. The other capacity of 2/3 is for the system operator to utilize for reserve
requirements and operational flexibility. After the engagement with the regulator the
capacity allocated to third party was revised to 112MW, exclusive of capacity allocated to
Gerus Solar One PV Plant. This capacity will only be revised upon completion of the second
400kV interconnector (Obib — Oranjemond line), and subject to agreement by NTCSA.



c) Zambezi Sesheke 220kV

This is a single circuit 220kV line from Zambezi Substation in Namibia to Sesheke
Substation in Zambia. The line was commissioned in 2007. This interconnector can transfer
up to 230MW to the Zambian border.

Line technical specifications:
Design Voltage: 220kV
Conductor: Single Bison

Length: 10km (4km to Zambian Border)

2. New 400kV Obib - Oranjemond line

The Obib — Oranjemond 400kV project is under construction. The line works on the
Namibian have been completed.

The NTCSA portion is awaiting the start of line works on the South African side, and current
indications are that it should be completed by the first quarter of 2026. The contract for the
works at Obib substation has been awarded, and completion is expected by February
2026. The Obib — Oranjemond 400kV line is expected to be energized in the first half of
2026.

Line technical specifications:
Design Voltage: 400kV
Conductor: Triple Tern

Length: 93.8km (92km to SA Border)

With the completion of the second 400kV interconnector some capacity for exports could
be unlocked; however, the recent NTCSA Generation Connection Capacity Assessment
(GCCA) report indicates that there is no capacity available in the Northern Cape to
evacuate any new generation capacity (see Figure 2 and Figure 3 below).
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Figure 2: South Africa GCCA report supply area results (Source: NTCSA GCCA report 2024)
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Figure 3: South Africa GCCA report Northern Cape results (Source: NTCSA GCCA report 2024)



3. Utilization of the HVDC link

The Gerus-Zambezi HVDC link is designed to transfer firm power. The link plays a pivotal
role in the optimization of the generation mix in the Namibian system. During the wet
season (high riverflow at Ruacana) the link is used to profile the import/export contract
from Zambia and during this period power is exported into the Zambian system by reducing
imports. During the dry season (low riverflow at Ruacana) the power from Zambia is
imported over the link. The utilization of the link is closely monitored and once the power
order is set, the power flow is fixed over that period. If intermittent power is scheduled, any
imbalances will be drawn from the Eskom Network which could attract penalties. VRE
poses a significant risk of emergency energy for any deviation from the scheduled power,
and NamPower will have to carry emergency costs before reconciliation of energy flows is
done, since this is an after the fact exercise this could lead to disputes with other parties
that should be charged for the imbalances. Therefore, to mitigate this risk, only
dispatchable firm power is scheduled over the DC link and form part of the export into
Zambia. Therefore, the capacity of the HVDC link cannot be committed to third parties.
Furthermore, since the link is used to balance the power during the wet seasons,
NamPower cannot guarantee any capacity availability on the link during those periods, and
operational requirements will take priority.

4. Confirmation of available capacity by Eskom/NTCSA

Namibia’s interconnectors with South Africa directly integrate with the Northern Cape
transmission grid and any VRE exported from Namibia during times of constraints,
particularly during daylight hours, will be curtailed. NamPower can confirm that the only
capacity that can be availed for export to South Africa is what can be directly offset from
the current import contract. This is due to the Northern Cape transmission network in
South Africa having insufficient capacity to evacuate the generated power in that region,
regardless of any exports from Namibia into South Africa (see Figure 2 and Figure 3 above).
Indication is that an offset of the current import agreement capacity of 1770MW can be
accommodated, subject to day-ahead scheduling and confirmation of quantities
NamPower intends to import from South Africa.

5. Confirmation of available capacity by ZESCO



Transfer limit assessment carried out indicates that approximately 230MW could be
wheeled into the ZESCO grid. As explained above, this capacity could be made available
for firm power contracts that can be scheduled only, and no VRE or intermittent generation
can be scheduled for export to Zambia.

6. Overall available capacity in comparison to the 100MW earlier limitation

The 100MW export limitation on intermittent renewable generation should remain until the
network is strengthened, i.e. commissioning of the 2" 400kV Obib-Oranjemond line. A joint
assessment is to carried out in collaboration with NTCSA to determine any increase in the
available transfer capacity.



