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1. INTRODUCTION

This chapter of the Long-Term Planning Framework (LTPF) summarises the national pipeline development plans for South Africa,
comprising the pipelines owned and operated by Transnet and pipelines owned and operated by other entities (private terminal
operators, oil companies and freight logistics operators).

The LTPF provides a national overview of the liquid petroleum and gas requirements of South Africa. The overview is aligned to the
National Energy Security Master Plan, other related master plans and falls within the prescribed Regulatory Framework. Liquid
petroleum includes crude oil and refined fuels. Refined fuels transported in pipelines in South Africa include petrol, diesel and jet
fuel. Natural gas and methane rich gas are also transported in pipelines.

Included in this section are key pipeline planning goals used to generate the long-term pipeline plans, an analysis of the current
pipeline trends and related issues, and an overview of the national pipeline network. The summarised liquid petroleum and gas
demand forecast for the next 30 years is shown. Following the demand forecast, the pipeline and terminal storage development
plans to meet the demand for South Africa are described.

The pipeline development plan concludes with an assessment of new emerging technologies that may impact on the proposed
development plan, followed by an overview of the planned pipeline and terminal investments over both a seven and 30-year period
in South Africa.

Transnet &8s c ur-PRraduct Pip&imewNMHR) | ptoject consists of a collection of subprojects, of which the major

investments include a 24-inch Multi-Product Pipeline (MPP24) and accumulator terminals at the coast in Durban and inland at
Jameson Park in Gauteng. In addition, the NMPP project includes two 16-inch pipelines (from Kendal to Waltloo and Jameson Park
to Alrode) to enhance the capability of the existing northern pipeline distribution network. The new MPP24 pipeline and two other
line sections are now complete, but the two accumulator terminals (TM1 and TM2) are still to be completed and commissioned.

1.1 KEY ASSUMPTIONS

The following assumption was made for this LTPF:
A A new 300 000bpd refinery, Mthombo, is commissioned in 2025.

The LTPFalso considers two scenarios for pipeline development in South Africa over the next 30 years, to support the proposed
Mthombo oil refinery at the Port of Ngqura. Two pipeline scenarios considered for transporting pr oj ect Mt hombo 6 s
the hinterland are as follows:

A Scenario 1: Transport refined fuel via proposed Ngqgura to Gauteng pipeline (NGP); and
A Scenario 2: Ship refined fuel from Ngqura to Durban and then transport via the MPP24 to Gauteng.
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The following general planning goals were used to informthedeve | o p ment of S o-etmhpipdirfierandteaninal pldnsi n g

To Do o Do e Po Bo P o B P D>

Follow a common user principle in developing an integrated liquid fuels supply system;

Meet the market demand and provide equitable access and capacity for all parties that want to participate in the oil
and gas business sector;

Provide a logical range of facilities to meet local as well as hinterland demand and avoid duplication of investment;
Review capital invegment, minimising regret investments across the oil and gas sector to meet the long -term
national demand for liquid fuels;

Facilitate security of supply objectives of the Department of Energy, comply with the Petroleum Pipeline Act and the
Gas Act;

Align with the planning initiatives of local, provincial, national Government and other key stakeholders;

Improve infrastructural and operational efficiencies and reduce transport and logistics costs;

Review existing storage and back-of-port logistics areas to increase capacity;

Integrate and align pipeline with port and oil terminal capacity planning;

Align pipeline and terminal development planning with trends in oil and gas logistics;

Maintain the flexibility to respond to changing technological and economic conditions; and

Respond to environmental opportunities and constraints in a sustainable manner.

The key issues that influence long-term pipeline and terminal planning are identified as:

A

o To Do o o Do o D>

T

> o

The need for sustainability in developing infrastructure solutions, as well as increased stakeholder engagement on
key issues;

Government 6s Clean Fuels 2 Programme and the i mpact on
National product specifications vs. pipeline product injection and delivery specifications;

Slow-down in local economy and lower fuel demand;

Worldwide trend towards greater specialisation, centralisation and economies of scale;

Implementation of new refining capacity and strategic reserves (stocks);

Developments of alternative routes by landlocked countries;

Restructuring of logistics networks, and improvement in dealing with capacity constraints at terminals and intermodal
transport links;

Transport and handling of alternative forms of energy, such as liquid natural gas (LNG), natural gas (NG) and
compressed natural gas (CNG);

The award of leases by Transnet National Ports Authority (TNPA) in the existing Durban port and impact on the
rationalisation of oil industry infrastructure in Island View and the proposed new Durban Dig -out Port (DDOP);

The modal shift from road to pipeline to reduce the cost of logistics and enhance safety; and

The timing and location of a new crude oil refinery.
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1.4

REGULATORY FRAMEWORK

The regulatory framework within which pipelines for liquid fuels and gas operate in South Africa is depicted below.

South African Regulatory Framework — Pipelines Environment

Department of Energy

Department of
Environmental Affairs

Department of Labour

Department of Safety and

Security

Petroleum Pipelines Act (Act
No 60 of 2003)

Petroleum Products Act (Act
No 120 of 1977)

Gas Act (Act No 48 of 2001)
National Energy Regulatory

National Environmental
Management Act (Act No 107
of 1998)

National Environmental
Management: Biodiversity Act
(Act No 10 of 2004)

National Environmental
Management: Protected Areas

Occupational Health and
Safety Act (Act No 85 of 1983)

National Key Points Act (Act
No 102 of 1980)

Act (Act No 40 of 2004) Act (Act No 57 of 2003)

» National Environmental
Management: Air Quality Act
(Act No 39 of 2004)

Figure 1: Pipelines Regulatory Framework

The National Energy Regulator of South Africa (NERSA regulates pipelines within the ambit of the Petroleum Pipeline Act and the
Gas Act as well as all the associated regulations, thusNERSAfunctions as:

A The Gas Regulator in terms of the Gas Act;

A The Petroleum Pipeline Regulator under the Petroleum Pipelines Act;

A The Regulator and overseer of all of Transnet Pipelines activities; and

A An Authority on Transnet Rilpendaibn ees & etvaerniufefds pbraisnecd pdne .t he

1.4.1 REGULATORY CHALLENGES

There are six different economic regulators in the petroleum value chain and these regulators have overlapping jurisdiction. These
overlapping jurisdictions inhibit the investment in infrastructure. Examples of overlapping jurisdictions include:

A DOE and NERSAuse different tariff/price methodologies for the same asset;

A TNPA authorises investment in ports (bidding rounds, leases etc.), while NERSAauthorises licences and regulates the
tariffs; and

A The term of lease in the port (TNPA) and depreciation period for the assets (NERSA is not aligned.

The delay in the implementation of a compensation mechanism for the next phase of the clean fuels programme has led to
investment uncertainty in the upgrade of existing refineries. This delay has created an opportunity for the import of cleaner fuels,
which puts local refineries under pressure to compete with a product which they cannot produce and could ultimately lead to
refinery closures.

Infrastructure invest ment requires regulatory certainty. It is therefore important to address these regulatory challenges in order to
ensure timely investment in the liquid fuels industry supply chain.
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1.4.2

NATIONAL DEV ELOPMENT PLAN (NDP)

The NDP (National Development Plan)defines specific actions for economic infrastructure, as summarised in the figure below.

Oil and gas industry

Upgrade fuel
refineries to ensure
they meet new fuel

quality standards

Enable exploratory
drilling to identify Insist on larger
economically strategic fuel stocks
recoverable coal to ensure security
seam and shale gas of supply.
reserves

National
Development
Plan

Develop . :
infrastructure for C‘f’_l“ggu; t:’ 'mcFl’of':
the import of LNG, rz ned fuels, (defer
- lecision on a new
(short to medium refinery to 2017)

term).

Incorporate a
greater share of gas
in the energy mix,
through importing
LNG and using
shale gas*

*if reserves prove commercial

Figure 2: National Development Plan Actions for Oll and Gas Industry

1.5 SUSTAINABLE PIPE LINE DEVELOPMENT

One of the key issues identified in the development of pipeline infrastructure is the requirement for sustainable solutions.
Sustainability of infrastructure relates to its performance lifespan and durability while also examining the social, economic and
environmental impacts the development will have throughout its lifespan. Sustainable infrastructure design is not simply about new
infrastructure. It also entails rehabilitation, reuse or optimisation of existing infrastructure. Nine development outcomes of
sustainable infrastructure have been identified being: employment, skills development, industrial capability building, investment
leverage, regional integration, transformation, health and safety, community development, and environmental stewardship.

For the existing pipelines, sustainable impacts (social, economic and environmental) will result mainly from operations and
maintenance activities. As per the Transnet LTPF SEA conducted for existing Transnet pipelines, the following environmental
sensitivities were identified:

A
A
A
A

The Critically Endangered Vaal River is crossed by the Refined Products Pipeline;

Biodiversity sensitivities along the Refined Products Pipeline include the Critically Endangered Blesbokspruit and
Klipriver Highveld Grassland Habitats;

The Critically Endangered Wilge River is crossed by the Crude Oil Pipeline; and

Critically Endangered Wetland Habitats are concentrated as the lines approach Gauteng and the coastal cities and
extend along the Natal Coastline.

To mitigate the risk of leaks, regular maintenance and monitoring must be undertaken to ensure that leaks do not occur and when
they occur they are quickly addressed. The spatial assessment of proposed pipelines will have to be conducted once routing is
confirmed, in order to establis h the possible impact that these pipelines may have.
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1.6 PIPELINE NETWORK

1.6.1 NATIONAL PIPEL INE NETWORK

The following diagram illustrates the existing national pipeline network as well as potential future new pipelines within Sou th Africa,
including non-Transnet owned pipelines.

Legend:

Existing Gas Pipelines

Existing Liquid Fuel

Proposed Gas Pipelines

Proposed Liquid Fuel Pipelines
Existing Crude Pipelines

Proposed LNG Imports

Existing CTL, GTL and Oil Refineries

Walvis Bay
S

LNG Imports

...............
.,
e
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Cape Town 9%, e BTN G LNG Imports
y R Port Elizabeth ~~~~~

Figure 3: National Pjpeline Network

1.6.2 NON -TRANSNET PIPELINE NE TWORK

CHEVRON CRUDE PIPBENE

An existing 16-inch, 108km pipeline runs from the Strategic Fuel Fund (SFF) tank farm in Saldanha Bay to the Chevron refinery in
Milnerton, Cape Town.

Other pipelines exist between the refinery and the Cape Town harbour. These include a 26-inch, 13km crude pipeline, a 10-inch
heavy fuel oil line and a 12-inch, 13km multi-product (white oil) pipeline (bi -directional).

ROMPCO GAS PELINE

Rompco, a gas pipeline 50% owned by Sasol, 25% by the South African Government (CEF) and 25% by the Mozambique
Government, runs a natural gas pipeline from Mozambique to South Africa. Gas has been supplied through the pipeline 865km
from the Pande and Temane fields in Mozambique to Secunda since March 2004. The gas from Mozambique is marketed in
Gauteng and KwaZuluNatal, primarily for industrial use.
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A 450mm diameter, 85km gas pipeline from the offshore FA Platform to the onshore gas-to-liquids (GTL) refinery in Mossel Bay.

A 200mm diameter, 85km condensate pipeline from the offshore FA Platform to the onshore gas-to-liquids refinery

A new pipeline is proposed to supply liquid fuel from the proposed Mthombo refinery in Ngqura to Gauteng. The pipeline is
estimated to be 1 000km long and have a design flow rate of 1 500m * per hour or design capacity of 13,1 billion litres per an num.

Petroline RSA (Pty) Ltd, together with Petroline SARL (Mozambican), are shareholders of Petroline Holdings, thecompany that will
operate the pipeline from Maputo to Kendal. Petroline has a 25-year licence to construct and operate a 16-inch pipeline with a
capacity of 3,5 billion litres per annum.

The West Coast pipeline system is envisaged to potentially connect the Kudu and Ibhubesi gas fields off the coast of southern
Namibia to a potential future national South African gas pipeline system.

This system will consist of various pipelines from the offshore gas fields, south to Cape Town and possibly to Mossel Bay, Port
Elizabeth and east to Gauteng. An alternative route similar to NGP from the Eastern Cape could link into Gauteng and provide a
transmission system for shale gas. A spur to East London could also be considered.

The South African national oil company, Petr oSAO-faciityatMassel Bayin i mp
the Western Cape has indicated that it is not feasible due to port and marine conditions. The facility would have enabled Pet roSA
to i mport LNG to supplement gas reserves at the companyédés GTL I

Other options for the import of LNG and possible supplementation to GTL refinery are being considered. The supply of LNG to
other potential off -takers, such as electricity producers, is considered crucial to the success of the project.

PetroSAoO6s project I k h we thd life wfahe GOLeefinery foe ik ydars upeok 2020 nFurther development of
other gas prospects near to the F-O field could potentially sustain the life of the refinery until 2025. The gas developments have
various challenges and PetroSA is consideringalternative options for the extension of the life of the manufacturing facility.

Botswanad #iquid fuel demand is increasing. A pipeline option for the supply of fuel to Gaborone is being investigated. Different
options are considered for this new pipeline. A new line can be constructed from Tarlton to Tshele Hills (40km from Gaborone) or
the existing pipeline from Tarlton to Rustenburg can be upgraded and a new pipeline constructed from Rustenburg to Tshele Hil Is.

A potential LNG import terminal is considered in Saldanha Bay, with a new natural gas pipeline from Saldanha Bay to Atlantis to
supply the Ankerlig power station.
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The following diagram depicts Tr ansnet 6s exi sting pipeline network within Sout
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Figure 4: Durban to Johannesburg Pjpeline (DJP)

During the 1960s the existing railway lines from Durban and Mozambique did not have sufficient capacity to meet the demand of
the Gauteng hinterland for refined petroleum products. By 1965 a multi -product 12-inch pipeline, generally known as the Durban
Johannesburg pipeline (DJP), was constructed. The pipeline has reached the end of its technical and economic life and is curently
being replaced by the new 24-inch Multi-Product Pipeline (MPP24).

The DJP is currently utilised for transporting petrol from Durban to the inland network, and both petrol and diesel to Ladysm ith,
Bethlehem and Kroonstad. This will continue until the MPP24 is ready to transport multi- upon completion of the accumulator
terminals. The DJP can transport jet fuel to O.R. Tambo International Airport (ORTIA) if required, but it is not currently pa rt of the
normal operational pattern, however, the option is available for st rategic security of supply purposes.

The current operating capacity of the DJP is 3,72 billion litres per annum. Decommissioning of the pipeline is planned when the
MPP24 becomes fully operational.
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A second 16-inch refined multi-product pipeline, from Durban to Witwatersrand (DWP) followed in 1973, but the subsequent
construction of the Secunda coal-to-liquids refinery rendered the pipeline underutilised. In 1995 a section of the pipeline was
reconfigured to convey methane-rich gas from Secunda to Durban, via Empangeni, known as the Lilly line.

The Lilly line (600km) carries methane-rich gas from Secunda to Durban with off -take points at Newcastle, Empangeni/Richards
Bay and the Durban area. The maximum capacity of this pipeline is 23 million GJ per year. It is expected that demand will exceed
the lineds capacity in the early 2020s.

The new MPP24 (825km) includes the Durban to Jameson Park trunk line, from where it ties into the inland network at the
Jameson Park Terminal near Heidelberg. The new pipeline and debottlenecking and upgrades to the inland network have been
completed and the network is fully operational. Additional pipelines implemented as part of the overall NMPP project inc luded a 16-
inch multi-product pipeline from Kendal to Waltloo and a 16 -inch multi-product pipeline from Jameson Park to Alrode.

Currently the MPP24 trunk line is used to transport 500ppm diesel from Durban to Jameson Park. Petrol will be introduced into the
MPP24 trunk line when the Coastal (TM1) and Jameson Park (TM2) terminals are commissioned, enabling the pipeline to carry
multiple product grades.

The MPP24 is designed to transport jet fuel from Durban to Jameson Park from where it will be transported b y an existing 16-inch
pipeline via Alrode and into a section of the current DJP to ORTIA. A future dedicated jet fuel line is planned from Jameson Park to
ORTIA. Jet fuel will be introduced into the MPP24 when a technically feasible solution is found to address Clean Fuels 2 product
quality issues and when inland jet fuel demand is sufficient. Current capacity to supply jet fuel to ORTIA by rail and the de dicated
jet fuel pipeline from Sasolburg to ORTIA are expected to be insufficient from 2019 onwards. The management of jet fuel in the
MPP24 requires special attention due to strict quality management requirements. The proposed operating philosophy will require
re-batching and quality certification at TM2 before transfer to ORTIA.

The current installed capacity of the MPP24 trunk line is 8,76 billion litres per annum.

The aviation turbine fuel is a commodity known as Avtur or jet fuel. The current dedicated pipeline (94km) transports jet fue | from
the Natref refinery in Sasolburg to ORTIA east of Johannesburg.

The demand on the dedicated jet fuel pipeline is dependent on the production at Natref (supplemented by synthetic jet fuel fr om
Secunda) rather than demand at ORTIA. The line currently operates close to its maximum capacity and will continue to run at this
operating capacity into the foreseeable future.

The installed capacity of the pipeline is 1,3 billion litres per annum.

The COP was commissioned in 1971 to transport crude oil from Durban to the inland crude refinery Natref in Sasolburg, as well as
to the used coal mines in Ogies (Kendal node) as part of the then strategic reserves.

A reconfiguration of the 18-inch crude and 16-inch DWP systems were done with the introduction of methane rich gas. The
reconfigured COP (580km) consists of a 16inch section and an 18-inch section. Capacity was increased during 2002, triggered by
the Natref refinery capacity expansion, by adding five en-route (booster) pump stations, which gave the pipeline sufficient capaci ty
to meet current and anticipated future demand.

With the introduction of the Clean Fuels 1 programme Natrefds
capacity of approximately 100m® per hour in the COP. With the introduction of the Clean Fuels 2 programme, currently
promulgated, it is expected that Natref would increase production to nameplate capacity and the COP would again operate at

design capacity.

The current installed capacity of the COP is 7,3 billion litres per annum.

Transnet SOC Ltd © LTPF 2016 330



2. LIQUID PETROLEUM AND GAS DEMAND

The liquid fuels demand is split between an inland demand and a coastal demand. These areas are defined as per the figure below.
Botswana and Lesotho form part of the inland demand area while Namibia and Swaziland are within the coastal demand areas.
Botswana, Lesotho, Swaziland and Namibia are all members of the South African Customs Union.

The supply to other Southern African countries, e.g. Zimbabwe, Zambia and DRC is defined as overland exports.

Zambia

Zimbabwe

| Coastal Demand Area
I Inland Demand Area
Overland Demand Area

Figure 5. Inland and Coastal Demand Areas

2.1 NATIONAL DEMAN D FORECAST

The table and graph below indicate the national demand forecast for petrol, diesel and jet fuel in billion litres per annum f or the
period 2015 to 2044. The demand includes South Africa, Botswana, Lesotho, Namibia, Swaziland and exports to markets in
Southern Africa.

Liquid fuel products 2015 2016 2017 2018 2019 2020 2021 2024 2034 2044
Jet 2,5 2,5 2,6 2,6 2,7 2,7 2,8 2,9 3,7 4,7
Diesel 14,6 153 158 166 17,4 181 189 21,5 345 60,0
Petrol 12,8 130 131 132 133 135 136 140 156 18,3
Total 29,86 30,74 31,59 32,45 33,35 34,29 35,25 38,38/ 53,79 82,95

Billion litres per annum

Table 1. South Africa Refined Fuel (Petrol, Diesel and Jet fuel) Demand
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Crude Oil Pipeline (COP)

The average growth in petrol consumption is expected to be approximately 1,2% per annum over the period while average diesel
growth is anticipated to be 5%. Jet fuel average growth is expected to be approximately 2,3% for the period.
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Figure 6: South Africa Refined Fuel (Petrol, Diesel and Jet Fuel) Demand
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2.1.1 INLAND REFINED FUEL SUPPLY AND DEMAND FORECAST
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The following table indicates the inland supply and demand for refined fuels for the 30 -year period 2015 to 2044. Inland demand
includes volumes to Lesotho and Botswana, but excludes over border exports. The rail from the coast includes the jet supplied
from Durban to O.R. Tambo International Airport.

Supply and Demand 2015 2016 2017 2018 2019 2020 2021 2024| 2034 2044
Total inland demand 19,2 198 204 210 216 222 229 250 356/ 559
Supply from inland refineries 9,2 9,2 9.3 9,0 8,8 9.4 9,4 9,6 9,5 9,6
Supply from coast 10,1 106 11,1 12,0 127 12,8 13,4 154| 261 46,3
Supply from coast by road 0,1 0,1 0,1 0,1 0,1 0,1 0,1 0,1 1,0 1,3
Supply from coast by rail 3,2 36 3,4 2.9 3.1 2,8 2.1 21 35 84
Supply from coast by pipeline 6,8 7,0 7.6 9,1 96 10,0 11,3 13,2 21,7 36,6
Total supply to inland 19,2 198 204 210 21,6 222 229 250f 356/ 559
Billion litres per annum
Table 2: Inland Refined Fuels Supply and Demand Forecast (2015 to 2044)
332
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The following graph shows the supply required to satisfy the inland demand. The inland production is supplemented by product
from the coast, transported by road, rail and pipelines. The pipeline supply consists of the DJP, MPP24 and or the NGP pipelne.
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Figure 7: Inland Refined Fuels Supply and Demand Forecast (2015 to 2044)

2.2 REFINED FUEL P IPELINE DEMAND
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The following table shows pipeline utilisation for the period 2015 to 2044 for scenario 1 based on the forecasted demand

requirements.

Liquid fuel products 2015 2016 2017 2018 2019 2020 2021 2024, 2034, 2044
DIP 2,5 14 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0
MPP24 4,3 5,5 7,6 9,1 9,6 10,0 11,3 13,2 11,8 25,3
NGP (Start date:2025) 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 9,9 9,7
Alternative supply corridor 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 1,7
Total 6,81 6,97 7,64 9,07 9,62 995 11,30, 13,23| 21,72| 36,60
Billion litres per annum

Table 3: Refined Fuel Pjpeline Demand: Scenario 1 with NGP
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Figure 8: Refined Fuel Pipeline Demand: Scenario 1 withNGP

The following table shows the various pipeline utilisations for the period 2015 to 2044 for scenario 2 based on the forecaste d
demand requirements.

Table 4: Refined Fuel Pjpeline Demand: Scenario 2 with Coastal Shjpping

Figure 9: Refined Fuel Pigeline Demand.: Scenario 2 with Coastal Shipping
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