6.11 STRATEGIC SERVITUDES UNDER INVESTIGATION

All the line projects and new substation projects that are proposed in the document need to go through a full environmental impact
assessment (EIA) process before implementation. This process includes public participation meetings, which are advertised in the
media. The concerns of the public and affected parties are addressed at the public participation meetings. Eskom Holdings will not
commence the construction of any line or substation unless the EIA process (Record of Decision signed and servitudes acquired) has
been concluded.

The proposed lines shown in various schematics in this document give an estimation of where the various proposed lines will run.
The outcome of the EIA process will determine the exact position of the lines. The projects in this document are at various stages of
the EIA and Land Acquisition processes.
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7. CAPITAL EXPENDITURE PLAN

The total capital expenditure for Transmission including expansion, refurbishment, spares, production equipment, and land acquisition

project costs amount to R174 billion (excluding IDC). This summary is shown inTable 7.1. It is clear that the majority of the cost will
be related to expansion because this relates directly to the strengthening of the network to accommodate new customers as well as
new generation.

Capacity expansion 149,259
Refurbishment 12,194
Strategic 1,729
EIA and servitudes 4,696
Capital spares 2,349
Production equipment 4,537
Total 174,763

Table 7.1: Capital Expenditure (10 Year Plan) for different categories of projects

Refurbishment and land acquisition projects are the second and third-most expensive items in the capital expenditure, respectively.
Refurbishment is required to prolong the life of assets and land acquisition projects are required to purchase the land in which to
build the expansion assets.

The summary of expansion capital expenditure per project type required to realise this ten-year plan is shown in Table 7.2. The total
expenditure is expected to be approximately of R149 billion.

Type Total (R'mil)
Customer Connections (Load) 2,752
Generation ‘ 25,665
Reliability 120,842
Grand Total ( 149,259

Table 7.2: Capital expenditure per project type

Please note that the amounts in the tables represents cash flows in the Ten-year plan periods, any cash flows not falling within this period
have not been added, consequently the total cost of the plan may be higher than reflected here.

The details of costing per Province and Project type are shown in Appendix B. For purposes of confidentiality the planned or exact
costs per project of Customer Projects have been excluded from the table, however the total sum of all customer projects are
indicated in Table 7.2 above.
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8.  CONCLUDING REMARKS

The most visible difference between this TDP and the previous
year's TDP is the increase in the amount of transformation (MVA)
by approx. |I000MVA. This is mainly due to new substations
being added in the latter part of the planning period.

There is a marginal change in the net amount of lines (km)
required. More kilometres of line have however been added in
the new planning period.

There has been re-phasing of the existing projects using more
realistic completion dates. The acquisition of servitudes for lines
and new substations continues to be a challenge for Eskom
Transmission resulting in the re-phasing in most cases.

Projects required for the DOE Renewable Energy (RE) IPP
program that are in Budget quote phase have been added. There
still remains an assumed plan for Renewable Energy integration.

The result is an improved and more realistic or achievable spread
of the transmission line projects and transformer installations.
New substations have been included, mainly owing to a better
positioning of loads resulting from the spatial load-forecasting
techniques applied.

Slower rates of completion of the transmission lines and new
transformers has resulted in an increase of the overall risk to the
network. However this risk can be managed as the N-I un-firm
refers to the strict deterministic level which assumes that the N-|
event will happen at the time of the loading peak. In reality there
is a limited chance of this happening and operational mitigation
plans will cater for most of the events until the required projects
have been completed. Some of the risk mitigation measures under
consideration include higher reliance on the following: utilisation
of strategic spares, the use of capacitors in the short term for
voltage support, as well as Emergency Preparedness Plans.

The economic slowdown as well as efforts to promote demand
side management through the use of solar geysers and compact
fluorescent lamps and by encouraging the saving of electricity
in reducing major supply constraints.

has greatly assisted

The economy is, however, showing signs of a recovery, and there
should be a return to pre-recession demand levels and forecasts
soon. Hence we believe it will be necessary to proceed with the
planned infrastructure development.

This Ten-Year Plan has many similarities with the previous one as
far as projects are concerned. At the end of the period of this
Ten-Year Plan, it is expected that the transmission network will be
fully compliant to the reliability requirements of the Grid Code
that were amended in 2008.

Robust and efficient planning requires the timely exchange
of credible information between stakeholders. In particular,
stakeholders are requested to note that spatial data and
information are critical for the effective planning and development
of the transmission network.

Transmission infrastructure could easily become the critical path
in connecting and integrating large new loads and generation, due
to the long lead times for securing corridors. We recommend
that for planning purposes, developers should allow for at least 7
years’ lead time for new corridors. It should also be noted that in
the EIA process, there are increasing objections from landowners
and other stakeholders to proposed power line routes, which may
further prolong the time required to implement projects.

The conclusion is that the transmission projects in this TDP will
result in the overall network becoming Grid Code compliant while
catering for increased load growth and the integration of new
generation. The system will be running at risk in some areas, and
careful operational mitigation planning will have to be undertaken
until the transmission projects and new generation are in place.

The estimated rand value of the planned projects is approximately
R149 billion (excluding IDC) over the next ten years, of which
approximately R3 billion is for customer related projects;
R25 billion for generation integration projects, and approximately
RI21 billion is related to reliability projects.
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> APPENDIX A: GENERATION ASSUMPTIONS
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> APPENDIX B: COSTING DETAILS

APPENDIX BI: COSTING PER PROJECT TYPE

Type Total (R'mil)
Customer Connections (Load) 2,752
Generation ‘ 25,665
Reliability 120,842
Grand Total ( 149,259

Please note that the amounts in the tables represents cash flows in the Ten-year plan periods, any cash flows not falling within this period
have not been added, consequently the total cost of the plan may be higher than reflected here.
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APPENDIX B2A: COSTING FOR GAUTENG PROVINCE PROJECTS

Province Project Cost (R)
GP Benburg Ext 3rd 250MVA 275/132kV 91,280,731
GP JHB Reactive Power Project 17,301,301
GP Johannesburg CLN Fault Level Management 40,000,000
GP Johannesburg East Strengthening - Phase 3 A-D - 125,695,806

Apollo-Esselen |st 400kV (energised @ 275kV)
GP Johannesburg North - Phase 2a (Lepini Ext 275kV 125,695,806
2x 150Mvar capacitors)
GP Johannesburg North - Phase 2b (Apollo-Lepini Ist 297,467,850
275kV line)
GP Pelly 132/22kV transformation upgrade 30,148,222
GP Tshwane Reinforcement - Phoebus Phase | - 3 & [,834,000,000
Verwoerdburg Phase | - 2
GP Johannesburg East Strengthening - Phase 1B 437,669,700
GP Johannesburg East Strengthening - Phase 2 328,366,954
GP Johannesburg East Strengthening - Phase 3 A-D - 244,065,056
Prospect-Sebenza Ist 275kV line
GP Johannesburg East Strengthening - Phase 3 A-D - 1,954,972,921
Matla-Jupiter B Ist 400kV line (operated @ 275kV)
GP Johannesburg East Strengthening - Phase 3 A-D - 15,760,075
Jupiter B 275kV Loop-ins
GP Johannesburg East Strengthening - Phase 3 E-F 577,379,766
GP Soweto Strengthening Phase | - 275kV 496,999,919
GP Tshwane Reinforcement - Wildebees Phase | 125,000,000
GP Vaal Strengthening Phase 2 393,338,988
GP Johannesburg East Strengthening - Phase 2 328,366,954
GP Kookfontein Phase 2 211,083,468
GP Simmerpan 275/88kV substation 524,033,470
GP Soweto Strengthening Phase | - 275kV 496,999,919
GP Soweto Strengthening Phase 2 - 275/132kV 424,435,512
GP Demeter 400kV Integration 911,473,670
GP Kyalami Integration [,365,153,157
GP Tshwane Reinforcement - Anderson Phase | 107,728,184
GP West Rand Strengthening - Phase: Westgate and 928,529,774
Taunus 400kV - Westgate 400/132kV substation
GP West Rand Strengthening - Phase: Westgate and 903,299,265
Taunus 400kV
GP West Rand Strengthening - Phase: Etna 400kV 162,900,769

Grand Total

13,499,147,238

Please note that the amounts in the tables represent cash flows as a total scheme cost that may fall outside of the Ten-year plan periods.
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APPENDIX B2B: COSTING FOR KZN PROVINCE PROJECTS

Province Project Cost (R)
KZN Ariadne-Venus 2nd 400kV Line 897,853,599
KZN Avon Ext 3rd 250MVA 275/132kV transformer 71,623,313
KZN DME OCGT Integration at Avon 275kV (Pinetown) 55,727,089
KZN eThekwini Electricity Network Strengthening 2,111,600,262
KZN Incandu Ext 3rd 500MVA 400/132kV transformer 91,925,010
KZN Ingula Pumped Storage P/S Integration 1,271,000
KZN KZN 765kV Strengthening - Empangeni Integration - 2,839,737,090

Theta (Mbewu) Substation
KZN KZN 765kV Strengthening - Empangeni Integration - [,130,567,008
Umfolozi-Theta (Mbewu) 765kV line
KZN KZN 765kV Strengthening - Empangeni Integration - 155,819,955
Theta (Mbewu) 400kV loop-ins

KZN KZN 765kV Strengthening - Empangeni Integration - 851,933,734
Invubu-Theta (Mbewu) 2nd 400kV line

KZN KZN 765kV Strengthening - Lambda Substation 3,255,430,546

and Majuba - Lambda Ist & 2nd 400kV lines
KZN KZN 765kV Strengthening - Pinetown Integration - 3,381,256,423
Sigma (Isundu) Substation

KZN KZN 765kV Strengthening - Pinetown Integration - 2,845,987,673
Lambda - Sigma (Isundu) st 765kV line

KZN KZN 765kV Strengthening - Pinetown Integration - 843,554,683
Loop in Ariadne - Hector 2 400kV line

KZN KZN 765kV Strengthening Isundu - Mbewu st & 1,603,835,612

2nd 400KV lines
KZN Mersey Ext 3rd 250MVA 275/132kV transformer 93,224,469
KZN Normandie Ext 2nd 250MVA 400/ 132kV 60,000,000
transformer
KZN South Coast Strengthening 925791713
KZN Transnet Coal - Line Upgrade 869,145,429

Grand Total

22,086,284,606

Please note that the amounts in the tables represent cash flows as a total scheme cost that may fall outside of the Ten-year plan periods.

APPENDIX B2C: COSTING FOR LIMPOPO PROVINCE PROJECTS

Province Project Cost (R)
Lim Medupi Integration (Charlie) Phase 2B: Mokopane 647,000,000
Lim Medupi Phase 3 (Masa - Selemo 765kV lines; Masa 12,897,146,49 |

& Selemo Substations). Selemo falls in the NW
Province, however costs are included in this scheme
Lim Nzhelele 400kV reinforcement [,970,518,927
Lim Spitskop Transformation Upgrade 81,129,122
Lim Tabor and Spencer Reinforcement - Phase 2 622,000,000
Lim Medupi Integration (Alpha) Phase | A & Phase |B: ['1,100,000,000
Marang, Spitskop and Dinaledi
Lim Tubatse Strengthening Scheme Phase 3 900,812,469
Lim Nzhelele 400kV reinforcement 1,970,518,927

Grand Total

30,189,125936

Please note that the amounts in the tables represent cash flows as a total scheme cost that may fall outside of the Ten-year plan periods.
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APPENDIX B2D: COSTING FOR NORTHWESTERN PROVINCE PROJECTS

Province Project Cost (R)
NW Dinaledi 3rd 500MVA 400/ 132kV Transformer 82,697,462
NW Medupi Integration (Charlie) Phase 2A: Mogwase 647,000,000
NW Kimberley 400kV Strengthening Phase 2 1,900,000,000
NwW Watershed Strenghtening 152,134,281
NW Dwaalboom 132kV switching station 142,209,852
NW Rustenburg Strengthening Phase | 292,047,670
NW Lomond MTS transformation upgrade 81,434,444
NW Rustenburg Strengthening Phase 2 910,469,461
NW Kimberley Strengthening Phase 3 (Hermes-Mookodi 2,514,420,362

(Vryburg) Ist 400kV line)

Grand Total

6,722,413,531

Please note that the amounts in the tables represent cash flows as a total scheme cost that may fall outside of the Ten-year plan periods.

APPENDIX B2E: COSTING FOR MPUMALANGA PROVINCE PROJECTS

Province Project Cost (R)
MP Foskor & Acornhoek 275/132kV transformation 343,202,392
upgrades

MP Highveld North-West and Lowveld North 681,613,169
Reinforcement - Phase |

MP Highveld North-West and Lowveld North 2,163,004,034
Reinforcement - Phase 2

MP Highveld North-West and Lowveld North 127,260,665
Reinforcement - Phase 3

MP Highveld South Reinforcement 699,975,197

MP Khanyisa PS integration 378,920,203

MP Kruispunt Reinforcement 19,418,665

MP Kusile Integration Phase | - 4 2,438,000,000

MP Lowveld 400kV Strengthening - Phase |: Gumeni 400,000,000

MP Lowveld 400kV Strengthening - Phase 2: Marathon B 898,579,656

MP Lowveld 400kV Strengthening - Phase 3a 413,085,122

MP Lowveld 400kV Strengthening - Phase 3b 859,382,430

MP Malelane 275kV Reinforcement - Phase 2 8,457,433

Lim Tubatse Strengthening Scheme Phase |. This project 900,812,469

falls in the Limpopo Province
Lim Tubatse Strengthening Scheme Phase 2. This project 877,026,015
falls in the Limpopo Province
MP Xstrata Phase 2 customer project - Transmission 12,275,153
Reinforcement

Grand Total

11,221,012,602

Please note that the amounts in the tables represent cash flows as a total scheme cost that may fall outside of the Ten-year plan periods.
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APPENDIX B2F: COSTING FOR FREE STATE PROVINCE PROJECTS

Province Project Cost (R) Grand Total
FS Bloemfontien Strengthening - Everest - Merapi 545421,176
275kV (built at 400kV standards)
FS Bloemfontien Strengthening - Merapi Ext 3rd 75,126,259
250MVA 275/132kV  transformer
FS Bloemfontien Strengthening Phase 2 633,879,863 643,929,562
FS Harrismith Strengthening Phase | 218,277,073
FS Kimberley Strengthening Phase 3 152,353,545
FS Merapi Wind Phase | 18,871,647

Please note that the amounts in the tables represent cash flows as a total scheme cost that may fall outside of the Ten-year plan periods.

APPENDIX B2G: COSTING FOR NORTHERN CAPE PROVINCE PROJECTS

Province Project Cost (R) Grand Total
NC Gariep Network Strengthening 35,328,849
NC Garona Strengthening 213,052,514
NC Gromis Wind Phase | 93,445,075
NC Hydra 400 & 132kV equipment upgrade (Fault level 32,200,000

requirements)
NC Juno Wind Phase 2 84,012,507
NC Kappa Wind Phase | 131,833,137
NC Kimberley Strengthening Phase 3 - Hotazel 400kV 683,295,591
loop-in (Ferrum-Mookodi(Vryburg) 2nd 400kV
line)
NC Kimberley Strengthening Phase 3C 152,353,545
NC N Cape reinforcement: Aggenuis-Paulputs 2nd 508,000,000 9,784,456,80I
220kV
NC N Cape reinforcement: Aries SVC 417,417,335
NC N Cape reinforcement: Ferrum -Nieuwehoop - 730,834,703
Aries 400kV (Aries - Nuwehoop)
NC N Cape reinforcement: Ferrum -Nieuwehoop - [,217,320,234
Aries 400kV (Ferrum - Nuwehoop)
NC Paulputs Ext 2nd [25MVA 220/132kV transformer 74,000,000
NC Sishen-Saldanha Full Solution (Supply for New 1,583,178,235
Spoornet Traction)
NC Upington Strengthening Phase | 3,819,185,077
NC Ferrum 132kV Feeder extention 9,000,000

Please note that the amounts in the tables represent cash flows as a total scheme cost that may fall outside of the Ten-year plan periods.
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APPENDIX B2H: COSTING FOR EASTERN CAPE PROVICE PROJECTS

Province Project Cost (R)
EC Delphi 3rd 120MVA 400/ 132kV transformer 64,100,942
EC Delphi Wind Phase | 13,066,214
EC Delphi Wind Phase 2 - Delphi Ext Ist 400kV SVC 307,065,614
EC Delphi Wind Phase 2 - Delphi Ext 400/132kV 86,962,661
substation
EC DME OCGT Integration at Dedisa 400kV 24,432,543
EC Grassridge 132kV equipment upgrade 32,200,000
(Fault level requirements)
EC Grassridge-Dedisa Strengthening 117,489,051
EC Greater East London Strengthening - Phase | & 1,550,000,000
Phase 2: Eros-Mthatha, Neptune-Mthata & SS
EC Greater East London Strengthening - Phase 3 - 366,914,869
Pembroke B loop-in and out Poseidon-Neptune st
400kV line
EC Greater East London Strengthening - Phase 3 - 889,522,887
Poseidon-Neptune Ist 400kV Line
EC Hydra Wind Phase | 12,738,589
EC PE Phase 3: Poseidon, Delphi, Grassridge and Dedisa 146,752,920
Shunt compensation
EC Pembroke Transformer Upgrade 83,279,029
EC Southern Grid - Phase 3 : |st Gamma Grassridge 4419,831,881
765kV Line
EC Southern Grid - Phase 4: 2nd Gamma Grassridge 3,779,875472
765kV Line
EC Southern Grid - Transmission Transformer 50,712,446
Normalisation

Grand Total

[1,944,945,117

Please note that the amounts in the tables represent cash flows as a total scheme cost that may fall outside of the Ten-year plan periods.
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APPENDIX B2l: COSTING FORWESTERN CAPE PROVICE PROJECTS

Province Project Cost (R) Grand Total
WC Aurora Wind Phase | 9,785,980
WC Aurora Wind Phase 2 35,671,909
WC Bacchus Wind Phase | 21,503,516
WC Bacchus Wind Phase 2 38,783,807
WC Blanco Substation Establishment (2x 500MVA 684,109,719

400/132kV TRFR's)
WC Cape Corridor Phase 2: Gamma-Omega 765kV 5,525,000,000
Integration
WC Cape Corridor Phase 2: Kappa 765kV Integration 1,077,192,198
WC Cape Corridor Phase 4: 2nd Zeus-Per-Gam-Ome | 7,653,048,675
765kV Line
WC Droerivier Wind Phase | 1,871,184
WC Droerivier Wind Phase 2 79,570,640
WC Droerivier Wind Phase 3 39511,645
WC Droerivier-Proteus 2nd 400kV line [,349,445,856
WC Firgrove Substation Establishment (2x 500MVA 432,842,774
400/132kV TRFR's)
WC Gas | off-site relocation to Ankerlig 471,000,000
WC Howhoek Substation Establishment (2x 500MVA 498,004,701
400/132kV TRFR's)
WC Juno MTS transformers upgrade project 81,128,422
WC Koeberg 400kV busbar reconfiguration and 128,640,905
transformers upgrade project Transformation 37,040,088 437
upgrade)
WC Koeberg 400kV busbar reconfiguration and 598,544,154
transformers upgrade project (Busbar reconfig)
WC Mitchells Plain 400kV Substation 1,439,706,858
WC Muldersvlei Ext 3rd 500MVA 400/132kV [17,587,765
transformer & 32kV Series Reactors
WC Nama MTS Transformers Upgrade 31,343,731
WC Nama Wind Phase | (Nama Ext 220kV feeder bay 18,396,353
(Wind))
WC Nama Wind Phase | (Gromis Ext 220kV SVC) 304,894,130
WC Philippi Ext 3rd 500MVA 400/ 132kV transformer 119,225,968
WC Stikland Ext 3rd 500MVA 400/ 132kV transformer 119,225,968
WC Vryheid Substation Establishment (2x 250MVA 203,875,273
400/132kVTRFR's) - Vryheid 400kV line loop-in
(Bacchus - Proteus 400kV line)
WC Vryheid Substation Establishment (2x 250MVA 422,391,045
400/ 132kV TRFR's) - Vryheid 400/132kV Substation
(Ist and 2nd 250MVA transformers)
WC Windmill Substation Establishment (2x S00MVA 69,216,313
400/132kV TRFR's) - Windmill 400kV line loop-in
(Bacchus - Muldersvlei 400kV line)
WC Windmill Substation Establishment (2x 500MVA 458,568,950
400/132kV TRFR's) - Windmill 400/132kV Substation
(Ist and 2nd 500MVA transformers)

Please note that the amounts in the tables represent cash flows as a total scheme cost that may fall outside of the Ten-year plan periods.
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> APPENDIX C: PUBLICATION TEAM

Although the publication of the document was not undertaken by a formal team, the following people were instrumental in bringing
the document to life. Credit is also given to all the Grid Planning staff, who are responsible for formulating the Strategic Grid Plan as
well as the Provincial Grid Plans. The formulation of the plan also includes work from the Eskom Group Capital Division, the Eskom
Finance Division as well as the Transmission Project Development Department.

Team Members Role

Nishan Rathanlall Compiler |

Ziyaad Jina Compiler 2

Roy Estment Compiler 3

Camille Shah and Nomfi Nomjana Printing and Communication
Juan La Grange Legal/Regulations
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> APPENDIX D: CONTACT DETAILS

This document will be available via the Eskom website (www.eskom.co.za), but should you have any queries please contact the
following people.

Transmission Communication

Camille Shah

Tel: + 27 11 800 4742

Email: Camille.shah@eskom.co.za
Fax: +27 11 800 2336

Grid Planning

Nishan Rathanlall

Tel: + 27 11 800 6879

Email: Nish.Rathanlall@eskom.co.za
Fax:+27 11 800 2175
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