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1. BACKGROUND 

 

The National Energy Regulator of South Africa (NERSA) is a regulatory authority 

established as a juristic person in terms of Section 3 of the National Energy Regulator 

Act, 2004 (Act No. 40 of 2004) with the mandate to regulate the electricity, piped-gas 

and petroleum pipeline industries in terms of the Electricity Regulation Act, 2006 (Act 

No. 4 of 2006), Gas Act, 2001 (Act No. 48 of 2001) and Petroleum Pipelines Act, 2003 

(Act No. 60 of 2003). 

 

NERSA is the administrative authority for the South African Grid Code (óthe Grid 

Codeô) in terms of sections 35(1) and 14(t) of the Electricity Regulation Act, 2006 (Act 

No. 4 of 2006) (óthe Actô). In accordance with the Act, NERSA shall ensure that the 

Grid Code is developed, implemented and complied with for the benefit of the 

industry. The Grid Code applicable at the time of the evaluation was version 9, which 

came into effect in July 2014. 

 

The Transmission Compliance Monitoring Framework for the South African electricity 

industry outlines the process to be followed by NERSA in ensuring compliance with 

the National Transmission licence conditions. Compliance with the applicable Grid 

Code constitutes one of the licence conditions. Section 7 of the Network Code 

specifies the criteria and procedures to be applied by the National Transmission 

Company (Eskom) in the planning and development of the Transmission System. 

 

Eskom, as a licensed Transmission Network Service Provider, plans the network 

according to the Grid Code and, subject to funding, builds the network according to 

these plans. The plans should ensure that the network complies with the minimum 

reliability criteria specified in the Grid Code for both loads and power stations. Most 

importantly, the Network Code aims to ensure an orderly and economic expansion of 

transmission equipment and facilities to meet future electricity demand with an 

acceptable level of reliability. 

 

In continuously working to achieve these objectives, NERSA carried out an evaluation 

of Eskom Transmissionôs compliance with the network planning requirements 

detailed in Section 7 of the Grid Code version 9 and the regulatory framework for 

evaluation of the transmission system planning. This report covers the resulting 

findings and recommendations. 

 

 

2. PURPOSE OF THE AUDIT 

 

The objectives of the audit were to evaluate the general level of compliance by Eskom 

Transmissionôs Planning Division, operating as the National Transmission Company 

(NTC), with Section 7 of the Network Code and NERSAôs Framework for 

Transmission Expansion Planning Audits. 
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3. AUDIT APPROACH 

 

The audit was conducted in line with the NERSA Framework for Transmission 

Expansion Planning Audits (Appendix A) and is structured into two categories, 

namely the evaluation of Eskom's Planning Process documentation and the specific 

project documentation selected in accordance with the NERSA Framework for 

Transmission Expansion Planning Audits.  

 

The audit process was initiated by a request from NERSA for a list of all transmission 

projects approved in the 2018/19 financial year (Appendix B: List of Transmission 

projects approved in 2018/19 financial year), from which six projects were selected 

in accordance with the Regulatory Framework for Transmission Expansion Planning 

Audits. The following six projects were selected for compliance evaluation: 

a) 100MW Redstone CSP Integration at Olien MTS  

b) Pinotage tie-in Steenbras - Mitchells Plain 132kV line 

c) Roggeveld Wind Farm Integration at Kombsberg MTS 

d) Strengthening of Taunus MTS ï Lufhereng 2 X 132kV Feeder Bays 

e) Greater East London ï Strengthening Phase 3 

f) Philippi Extension 

 

The following sections of the Network Code were used to evaluate the planning and 

development process for compliance: 

a) Section 7.1: The planning process. This focuses on the identification of the 

problem, the formulation of alternative options, the study of these options both 

technically and financially, the determination of the preferred option, the business 

case for the preferred option, and the request for approval and the initiation of 

execution. 

b) Section 7.2: Identification of the need for transmission system 

development.  This section describes the integration of a number of long-term 

plans, the load forecast and customer development plans to establish the need 

for network strengthening. It also describes the need for a ten-year transmission 

development plan and the need for a planning review with distributors. 

c) Section 7.3: Forecasting the demand. This forecast has to comply with the 

requirements as stipulated in this section. 

d) Section 7.4: Ten-year Transmission System development plan. An annual 

plan for ten years into the future is required to be developed with the prevailing 

NERSA regulatory framework, with loads specified per point of supply and proper 

reference to generation, import/export plans, Integrated Energy Plan and 

Integrated Resource Plan applicable at the time. Good cooperation with 

distributors is also prescribed.  

e) Section 7.5: Development of investigation reports. This report should contain 

a description of the problem, the objectives to be achieved, alternative solutions 

considered with cost/benefit analyses for each option, a detailed techno-

economic evaluation of the selected solution, inclusive of scenario analyses and 
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risk quantification, and the necessary diagrams, sketches and technical study 

results. 

f) Section 7.6: Technical limits and targets for long-term planning purposes. 

This section considers the technical studies, with reference to voltage limits and 

targets, transmission lines thermal limits, transformer ratings, series capacitor 

overload capabilities and the need for sub-synchronous resonance studies, 

reactive compensation specifications, circuit breakers and auto-reclose 

conditions, various reliability and contingency criteria, and the proper integration 

of power stations. 

g) Section 7.7: Criteria for network investments. The least economic cost, cost 

reduction, and statutory/strategic types of investment decision-making is 

discussed in this section. 

h) Section 7.8: Mitigation of network constraints. The transmission companyôs 

obligation to resolve such constraints are specified in this section. 

i) Section 7.9: Special customer requirements. This section is only used if 

network additions are made because of special requirements for increased 

reliability made by the customer. 

 

The evaluated projects and process documentation are listed in Appendix C.  

 

 

4. EVALUATION OF ESKOM'S PLANNING PROCESS 

 

Section 7.1 of the Grid Code sets out an obligation for the NTC to follow a 

transmission network planning process with the following as its major activities: 

a) identification of the area of the network with constraints or limitations to reliably 

meet the growing load demand and additional generation capacity; 

b) formulation of alternative solutions to address an identified problem; 

c) evaluation of alternative solutions with regard to financial and technical limits and 

standards; 

d) determination of preferred option based on technical and economic 

considerations; 

e) building of a business case for the preferred option using the approved 

justification criteria; and 

f) request for approval of the preferred option and initiation of execution. 

 

Audit Findings: 

The audit found that Eskom has in place the approved processes and procedures 

required for effective transmission planning to ensure compliance with the provisions 

specified in the Grid Code. Eskom has the Transmission System Planning (TSP) 

standard and guide that provides, in detail, the process to be utilised by transmission 

planners to provide cost effective, technically superior and environmentally friendly 

solutions that are aligned with the Grid Code.  
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4.1 Needs Identification 

Audit Findings: 

In identifying the system development needs provided for in section 7.2 of the 

Grid Code, it was found that Eskom sources relevant data from the Integrated 

Resource Plan (IRP) applicable at the time, specific customer information, 

system performance statistics and the transmission system load forecast. Load 

flow studies are then conducted to determine whether an existing or reinforced 

system can satisfy the technical requirements under steady state conditions 

when the system is healthy or when one or more components are out of service.  

 

4.2 Load Forecasting  

Section 7.3 of the Grid Code sets out an obligation for the NTC to annually 

produce a transmission system demand forecast for the next ten years. The 

forecast shall be determined for each point of supply and shall take into 

consideration the generation and import capacity plans, as well as the distributor 

and end-use customer load forecasts.  

 

Audit Findings: 

The audit found that Eskom has a grid planning load forecast process in place 

that is used to diversify the load and produce a load forecast. The load 

forecasting reports make reference to the 2010 IRP and the adjustments were 

made to reflect the latest information known at the time of the forecast report. 

 

4.3 The Transmission System Development Plan Process  

Section 7.4 of the Grid Code sets out an obligation for the NTC to annually 

publish a minimum five-year-ahead Transmission Development Plan (TDP) that 

indicates major investments planned for the period under review. The Grid Code 

further requires the TDP to include at least the acquisition of servitudes for 

strategic purposes, a list of planned investments including costs, diagrams 

outlining planned changes and customer service quality impact and costs. The 

NTC shall engage in a consultative process with customers and NERSA on the 

Transmission System development plan.  

 

Audit Findings: 

Eskom complied with all applicable Grid Code requirements of section 7.4.   

 

4.4 Summary of Audit Findings: Eskom's Planning Process 

As detailed in the Planning Process evaluation matrix (Appendix D), the 

evaluation team evaluated planning documentation for compliance with 27 Grid 

Code planning requirements as outlined in the regulatory framework and matrix. 

The findings from the evaluated documentation are summarised in Figure 1 

below. 
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Figure 1: Summary of Audit Findings ï Eskomôs Planning Process 

 

Eskom has complied with twenty-four Grid Code Planning Process 

requirements, while 3 Grid Code Process Planning requirements were not 

applicable, as shown in Figure 1 above. Eskom has complied with all applicable 

Grid Code requirements for planning processes. 

 

4.5 Recommendations 

None.  

 

4.6 Eskom Management Response 

The response by Eskom Management is summarised in Table 1 below. 

 

Table 1: Eskom Management response 

 Management Response 

Management Comment Eskom noted and welcomed the report. 

Management Action Plan None 

Responsible Person None 

Action Date None 

 

 

5. EVALUATION OF SELECTED PROJECTS  

 

The Grid Code requires the NTC to compile detailed development investigation 

reports before any development of the network can proceed. The reports shall be 

used as the basis for the investment decision and shall have minimum requirements 

as specified in section 7.5 of the Grid Code. 

 

The evaluation of development investigation reports for compliance with the Grid 

Code undertaken on the six projects selected from a list of approved projects in 

2018/19 financial year is detailed hereafter. 

89%

11%

Complied

Not applicable
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5.1 100MW REDSTONE CSP INTERGRATION AT OLIEN MTS  

 

This project is as a result of Department of Mineral Resources and Energy (DMRE) 

bid 3.5 window for Integrating 100MW Humansrus Redstone CSP plant into the 

Eskom network by October 2018. The 100MW Humansrus Redstone CSP Plant is 

situated about 24km north-west of Olien Substation. The preferred solution is to 

connect the 100MW CSP plant at Olien Substation with a 132kV single overhead line. 

 

5.1.1 Development of investigation reports 

 

a) Project description   

This project is as a result of Department of Mineral Resources and 

Energy (DMRE) bid 3.5 window for Integrating 100MW Humansrus 

Redstone CSP plant into the Eskom network by October 2018. The 

100MW Humansrus Redstone CSP Plant is situated about 24km 

north-west of Olien Substation. The preferred solution is to connect 

the 100MW CSP plant at Olien Substation with a 132kV single 

overhead line. 

 

Olien Substation is within the Kimberley CLN in the Northern Cape 

Distribution network. The CSP plant will be located about 24km 

north-west of Olien Substation as shown in Figure 2. The customer 

will build a 132kV single Tern line from Humansrus CSP plant site 

to Olien Substation. 

 

The recommended least life-cycle cost solution to facilitate 

customer connection based on (N-0) reliability level is at 132kV. 

There is no Upstream and Shared scope of work required at Olien 

MTS. The following figure shows the geographical layout of the 

Humansrus CSP. 
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    Figure 2: Geographical layout of the Humansrus CSP 

 

b) Long-term cost benefit evaluation of considered alternatives 

This is a fully funded project by the customer and there are no other 

substations around that could connect this plant except Olien 

substation. The option available to integrate the plant is a dedicated 

scope of work which is to equip and commission a 1 x 132kVfeeder 

bay with a By-pass and Upgrade the 132kV bus coupler scheme. 

 

The total project cost is R12.23million. The project duration is 20 

months after acceptance of the budget quote. 

 

c) Detailed techno-economic justification of the selected 

alternative 

Not applicable 

 

d) Diagrams, sketches and relevant technical study results 

Audit Findings:  

Olien Substation is within the Kimberley customer load network 

(CLN) in the Northern Cape. Currently the substation has a capacity 

of 2 x 150MVA 275/132kV transformers.  One of 2 x 150MVA 

275/132kV transformers is being replaced with a 250MVA 

275/132kV transformer. Olien Substation single line diagram is 

shown in Figure 3. 
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Figure 3: Olien Substation single line diagram 

 

e) Clear problem statement and analysis of the assumptions used 

Audit Findings: 

The study was conducted using Power System Software for 

Engineers (PSS/E) and the latest casefiles reflecting the load 

forecast of year 2018, which was the expected year of 

commissioning for 100MW Humansrus CSP plant. The 

strengthening project at Olien Substations which entails 

replacement of 1 x 150MVA 275/132kV with 1 x 250MVA 

275/132kV was assumed to be in service in 2018. 

 

The load at Olien Substation 132kV busbar was modelled for an 

MTS peak forecast (134MW) and at light load (24MW) and the load 

forecast was in line with the Transmission Development Plan (TDP) 

for a substation peak and minimum load.  

 

5.1.2 Technical limits and targets for long-term planning purposes 

 

a) Voltage limits and targets 

Audit Findings: 

The preferred option was the only available option to integrate the 

plant. 

 

b) Other targets for long-term planning purposes 

Not applicable. 

 

 
 

  

 

 

  

 

 2 
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c) Reliability criteria for long-term planning purposes 

Not applicable. 

 

d) Integration of power stations 

Audit Findings: 

The project met the future load demand, the integration of new 

power stations in terms of the South African Grid Code. 

 

5.1.3 Criteria for network investments 

 

Audit Findings: 

Customer funded project.  

 

5.1.4 Mitigation for network constraints 

 

Not applicable.  

 

5.1.5 Special customer requirements for increased reliability 

 

Audit Findings: 
The customer's application had no specified reliability requirements, therefore 

an N-0 requirement was assumed (this is in accordance with the minimum Grid 

Code requirement for power stations less than 1000MW capacity). Should the 

customer require N-1 reliability an application specifying the customer 

redundancy requirements would have to be submitted. 

 

5.1.6 Summary of Audit Findings: 100MW Redstone CSP Integration at Olien MTS  

As detailed in the 100MW Redstone CSP Integration at Olien MTS Substation 

evaluation matrix (Appendix E), the evaluation team evaluated the project 

documentation for compliance with Grid Code planning requirements. The 

findings from the evaluated documentation are summarised in Figure 3 below. 
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Figure 4: Summary of Audit Findings ï 100MW Redstone CSP Integration at Olien MTS 

 

Eskom has complied with nine Grid Code Planning requirements, while 37 Grid 

Code Planning requirements were not applicable as shown in Figure 4 above. In the 

case of the 100MW Redstone CSP Integration at Olien MTS, the project complied 

with all applicable Grid Code requirements. 

 

5.1.7 Recommendations 

 

None. 

 

5.1.8 Eskom Management response 

 

The response by Eskom Management is summarised in Table 2 below. 

 
Table 2: Eskom Management response 

 Management Response 

Management Comment Eskom noted and welcomed the report. 

Management Action Plan None 

Responsible Person None 

Action Date None 

 

 

5.2 PINOTAGE TIE-IN STEENBRAS ï MISCHELS PLAIN 132kV LINE 

 

5.2.1 Development of investigation reports 

 

a) Project description   

Pinotage tie-in Steenbras - Mitchells Plain project is an interim 

solution to reduce the risk of loss of supply at Philippi Main 

Transmission Station (MTS) under contingency due to the delays in 

20%

80%

Complied

Not applicable
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obtaining environmental authorisation and servitude acquisition for 

Erica substation. This would be achieved by providing an additional 

injection into Mitchells Plain by looping one of the Steenbras ï 

Mitchells Plain 132kV lines into Pinotage substation, which is 

currently under construction. This would deload Philippi MTS which 

is the main supply to Mitchells Plain substation thus alleviating the 

risk of security of supply to City of Cape Town (CoCT). The study 

area for this project is shown in Figure 5. 

 

 
Figure 5: Western Cape study area 

 

b) Long-term cost benefit evaluation of considered alternatives 

Audit Findings: 

To solve the problem of security of supply to CoCT in the short term 

only one alternative was possible i.e. to construct Pinotage tie-in 

Steenbras - Mitchells Plain 132kV line at a cost of R18million. 

 

In the long term Pinotage substation will be able to supply the long 

term future demand growth in the southern part of the Peninsula 

Customer Load Network and also deload Muldersvlei and Stikland 

substations. 
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c) Detailed techno-economic justification of the selected 

alternative 

Audit Findings: 

Technical justification for the only viable option was provided. The 

Least Economic Cost criteria is relevant because the project was 

meant to improve supply reliability by de-loading Philippi substation 

under loss of one transformer. However economic justification was 

not required because all costs are recoverable from the 

customer(CoCT). 

 

d) Diagrams, sketches and relevant technical study results 

Audit Findings: 

A Single Line Diagram as shown in Figure 6 was provided for the 

studied network.  

 

Load flow studies were conducted to assess the network under 

normal conditions both before and after project implementation, no 

violation of voltage limits and thermal limits was observed.  

 

Under N-1 contingency conditions both before and after project 

implementation, load flow studies showed transformer overloading 

after loss of one of the two transformers at Philippi MTS. 

Construction of Pinotage substation reduced the Philippi 

transformer overload from 133% to 107% under contingency 

conditions. 

 

Fault levels at Pinotage substation and surrounding networks were 

found to be below the circuit breaker ratings thus ensuring adequate 

protection of equipment. 
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Figure 6: Pinotage tie-in Steenbras - Mitchells Plain 132kV line 

 

e) Clear problem statement and analysis of the assumptions used 

Audit Findings: 

In 2016, CoCT and Eskom jointly explored an interim solution to 

reduce the risk at Philippi under contingency due to the delayed 

completion of Erica substation. This would be achieved by providing 

an additional injection into Mitchells Plain by looping one of the 

Steenbras ï Mitchells Plain 132kV lines into Pinotage substation, 

which is currently under construction. 

 

The Pinotage tie-in Steenbras - Mitchells Plain would then deload 

Philippi substation which is the main supply to Mitchelles Plain 

substation thus alleviating the risk of loss of supply to CoCT.  

 

A 10-year load forecast was provided for each of the substations 

(Philippi, Muldersvlei, Stikland) to be affected by construction of 

Pinotage substation. 

 

5.2.2 Technical limits and targets for long-term planning purposes 

 

a) Voltage limits and targets 

Audit Findings: 

No violation of voltage limits was found under steady state and 

contingency conditions. 

 

b) Other targets for long-term planning purposes 

Audit Findings: 
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Load flow studies indicated no overloading of 132kV lines after 

project implementation for both normal and contingency conditions. 

 

c) Reliability criteria for long-term planning purposes 

Integration of Pinotage MTS will provide increased reliability of 

supply in the study area by de-loading Muldersvlei and Stikland 

substations. 

 

Pinotage tie-in Steenbras - Mitchells Plain will reduce but not 

eliminate 2nd transformer overload at Philippi substation when the 

1st transformer is lost. Pinotage substation is a temporary solution 

to improve security of supply to CoCT until Erica substation is 

completed. A separate project to make Philippi substation N-1 

compliant through installation of a 3rd transformer has been 

approved. 

 

d) Integration of power stations 

Not applicable. 

 

5.2.3 Criteria for network investments 

 

Audit Findings: 

Pinotage tie-in Steenbras - Mitchells Plain project is a customer (City of Cape 

Town) request and the full cost is recoverable from the CoCT. 

 

5.2.4 Mitigation for network constraints 

 

Not applicable. 

 

5.2.5 Special customer requirements for increased reliability 

 

Not applicable. 

 

5.2.6 Summary of Audit Findings:  Pinotage tie-in Steenbras - Mitchells Plain 132kV 

 

As detailed in the Pinotage tie-in Steenbras - Mitchells Plain 132kV evaluation 

matrix (Appendix F), the evaluation team evaluated the project documentation 

for compliance with Grid Code planning requirements. The findings from the 

evaluated documentation are summarised in Figure 7 below. 
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Figure 7: Summary of Audit Findings ï Pinotage tie-in Steenbras - Mitchells Plain 132kV 

 

Eskom has complied with fourteen Grid Code Planning requirements, while 32 Grid 

Code Planning requirements were not applicable as shown in Figure 7 above. In the 

case of the Pinotage tie-in Steenbras - Mitchells Plain 132kV, the project complied 

with all applicable Grid Code requirements. 

 

5.2.7 Recommendations 

 

None. 

 

5.2.8 Eskom Management response 

 

The response by Eskom Management is summarised in Table 3 below. 

 
Table 3: Eskom Management response 

 Management Response 

Management Comment Eskom noted and welcomed the report. 

Management Action Plan None 

Responsible Person None 

Action Date None 

 

 
5.3 ROGGEVELD WIND FARM INTEGRATING AT KOMSBERG MTS 

 

5.3.1 Development of investigation reports 

 

a) Project description   

Grid Planning of Eskom received applications to connect several 

wind farms around the existing Komsberg series capacitor bank 

30%

70%

Complied

Not applicable
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station. A summary of the new IPPs that were expected around 

Komsberg is shown in Table 4 below. 

 
Table 4: Summary of new IPPs that were expected around Komsberg capacitor bank 

station and initial expected commissioning dates 

Developer Project 

Name 

Size 

(MW) 

Distance 

Komsberg 

from 

 

Initially expected 

commissioning date 

Hidden Valley 

Soetwater 140 18  December 2016 

Karusa 140 12  December 2016 

Roggeveld Phase 1 140 5.6  March 2016 

 

As shown in the table above, 140MW Roggeveld Wind Farm was 

one of projects that applied for intergration into ESKOM 

Transmission network as part of Department of Mineral Resources 

and Energy (DMRE) IPP projects. The Self-Build Oversight 

Committee has allowed Roggeveld to build a new 400/132kV 

substation at Komsberg and Mainstream Renewable Power to 

extend the 400kV busbar at Kappa and establish 400/132kV 

transformation. 

 

Grid Access Unit requested the re-issuing of budget quotations to 

three IPPS, namely Roggeveld, Soetwater and Karusa Wind Farms. 

The budget quote submission was subsequently tabled at GCIMC 

on 11 April 2017 as a group of three IPPS, and it was supported 

and recommended to advance to Capital Sub-committee. The 

Capital Subcommittee approved the provision of Budget Quotes to 

the three IPP projects on 12 May 2017. The previous budget 

quotation submission was tabled with the view that all three IPPs 

will connect at the same time. The submission in question did not 

make provision for the possible event that one or two of the IPP's 

may not meet financial closure which would result in Eskom having 

to pay a larger amount than was initially projected. This revision 

caters for such eventuality. Large interest was shown by several 

IPP's in the area between Kappa 765/400kV and Komsberg Series 

Capacitor station. The Distribution network does not have the 

capacity to connect IPPs around Kappa and Komsberg. In terms of 

the South African Grid Code, Eskom is obliged to furnish customers 

with quotations based on their applications. 

 

b) Long-term cost benefit evaluation of considered alternatives 

Audit Findings: 

In the area around Kappa 765/65kV substation and Komberg 

series capacitor bank station, there is a huge interest from IPPs to 

connect but there is limited capacity to connect 1800MW of 
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capacity planned for the long term.  One alternative was offered 

for the Roggesveld intergration project and other two projects 

connecting in the area. The alternative was to do the following: 

¶ Establishment of a 400/132kV transformer bay 

¶ Installation of a 1 x 250MVA;400/132 kV transformer 

¶ Establishing and equipping of a 1 X 132kV feeder bay 

 

The project planning satisfied the condition in the grid code. 

 

c) Detailed techno-economic justification of the selected 

alternative 

Audit Findings: 

The technical and economic justification of the project was done as 

part of the Roggeveld Wind Farm Integration Final Report, which 

includes other two IPPs connecting in the same area. The report 

recommends one common solution to connect at least three wind 

farms (Roggeveld, Soetwater and Karusa Wind Farm), since they 

are all in the same vicinity. The solution was to build a new 

Komsberg 1 x 500MVA 400/132kV substation by looping in and out 

of the Droerivier-Kappa 400kV line 2 on the Kappa side between 

the Komsberg series capacitors and Kappa.  Because of the nature 

of the project, the following connection works for the three IPPs and 

dedicated work for Roggeveld 140MW Wind Farm was included in 

the scope of work: 

 

Connection Work Dedicated to the Group of IPPs in future: 

¶ Equip 1 x 400 kV and 1 x 132 kV transformer bay at Komsberg 

¶ Install 1 x 500 MVA 400/132 kV transformer at Komsberg 

¶ Establish 132 kV busbar at Komsberg 

 

Dedicated Connection Work for Roggeveld 140MW Wind Farm 

Establish and equip 1 x 132kV feeder bays at Komsberg MTS, 

mainly to connect to Bon Esperance Switching Station from where 

Roggeveld Wind Farm will be connected. 

 

Based on the information included in the Roggeveld Intergration 

Report, the project satisfied the requirement of the grid code. 

 

d) Diagrams, sketches and relevant technical study results 

Audit Findings: 

The technical study was conducted and, a map and a single line 

diagram indicating the transmission around Komsberg are shown in 

Figure 8(a) and Figure 8(b), respectively. 
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Based on the information provided above, the project satisfies the 

requirements of the grid code. 

 

 
Figure 8(a):  Google map indicating the location of Roggeveld Wind Farm 

 

 
Figure 8(b):  Single line diagrams showing network and other IPPs around Roggeveld Wind Farm 

 

e) Clear problem statement and analysis of the assumptions used 

Audit Findings: 

The project problem statement was included in the Intergration 

Report for Roggeveld and two other IPPs. The assumption for the 

load flow studies was that a new 400/132kV substation would be 
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established at Komsberg series capacitor station by looping in and 

out of one of the existing Droerivier ð Kappa 400kV lines. From the 

study report results indicate that it would be possible to connect the 

initial 420MW from the wind farms at 132kV without violating 

existing planning criteria. 

 

5.3.2 Technical limits and targets for long-term planning purposes 

 

a) Voltage limits and targets 

Audit Findings: 

Voltage stability studies were conducted to assess the maximum 

transfer limits into the network and are included in the Roggeveld 

Integration Final Report.  The studies showed that the project will 

not have any negative voltage impact at Komsberg substation. 

 

b) Other targets for long-term planning purposes 

Not applicable. 

 

c) Reliability criteria for long-term planning purposes 

Not applicable. The applicant did not apply for reliability. 

 

d) Integration of power stations 

Not applicable. 

 

5.3.3 Criteria for network investments 

 

Audit Findings: 

The investment is justified as it forms part of Western Cape, Roggeveld Wind 

Farm Integration at Kombsberg MTS strengthening project aimed at integrating 

IPPs in that network area.  

   

5.3.4 Special customer requirements for increased reliability 

 

Not applicable. 

 

5.3.5 Summary of Audit Findings: Roggeveld Wind Farm  

 

As detailed in the Roggeveld Wind Farm evaluation matrix (Appendix G), the 

evaluation team evaluated project documentation for compliance with 46 Grid 

Code planning requirements. The findings from the evaluated documentation 

are summarised in Figure 9 below. 
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Figure 9: Summary of Audit Findings ï Roggeveld Wind Farm 

 

Eskom has complied with ten Grid Code Planning requirements, while 36 Grid 

Code Planning requirements were not applicable as shown in Figure 8 above. 

In the case of the Roggeveld Wind Farm Integration at Kombsberg MTS, the 

project complied with all applicable Grid Code requirements. 

 

 

5.3.6 Recommendations 

 

None.  

 

5.3.7 Eskom Management response 

 

The response by Eskom Management is summarised in Table 5 below. 

 
     Table 5: Eskom Management response 

 Management Response 

Management Comment Eskom noted and welcomed the report. 

Management Action Plan None 

Responsible Person None 

Action Date None 

 

 

5.4 Strengthening of Taunus MTS ï Lufhereng 2 X 132kV Feeder Bays 

 

5.4.1 Development of investigation reports 

 

a) Project description   

The strengthening of Taunus substation project came about as a 

result of a request to connect 30MVA load situated 2km from 

Taunus substation. Eskom Distribution had initially applied for 2 x 

22%

78%

Complied

Not applicable
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132kV feeder bays to supply Lufhereng substation. Eskom 

Transmission then equipped and commissioned feeder 12 and 13 

to supply Lufhereng by looping in and out of the existing Taunus-

Doorkop 132kV line. Eskom Transmission will then be able to 

connect the 30MVA load through the existing Taunus Feeder 12 

and 13. 

 

The project scope is as follows; 

¶ Extend the 132kV busbar to accommodate the 4 x 132kV 

feeders ï Complete 

¶ Extend the yard, fence and terrace to accommodate for 

132kV feeders ï Complete 

¶ Establish and commission 2 x 132kV feeder bays ï Complete 

¶ Re-label feeder 12 and 13 as Taucal 1 and 2, respectively ï 

Still to be done. 

¶ Refurbish of feeder 12 and 13 ï Still to be done 

¶ Commission the feeders ï Still to be done 

 

The following figure is the geographical layout showing Taunus 

substation 

 

 
Figure 10: Geographical layout showing Taunus Substation 

 

 

b) Long-term cost benefit evaluation of considered alternatives 

Audit Findings: 

The project will make use of the already existing equipment, which 

is the existing 132kV feeder 12 and 13. This means that the solution 

chosen is the only reasonable solution. 
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c) Detailed techno-economic justification of the selected 

alternative 

Audit Findings: 

No other solutions were considered. The investment falls under the 

least economic cost criteria. The total project cost is R16 008 147, 

the cost will be recovered from the original Taunus ï Lufheren 

project. As a result, no additional funding will be required for the 

scope of work outlined in this quote. 

 

d) Diagrams, sketches and relevant technical study results 

Audit Findings: 

The proposed 30MVA load application would result in Taunus 

Substation being un-firm in 2020. However, the 2018 to 2027 TDP 

indicates that there is a project to build new substation called 

Quattro substation currently in ERA (Execution Request 

Application) phase and will be commissioned in 2021. The 

introduction of Quattro substation will de-load the Taunus 

substation and restore it to firmness. See figure below depicting the 

firmness of the substation in light of the additional load. 

 

 
         Figure 11: Peak load forecast for Taunus 275/132kV transformers 

 

Figure 12 below shows the layout of the Taunus substation.  
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Figure 12: Existing network for Taunus Substation 

 

The following tests were conducted in order to assess the impact of 

adding the 30MVA on to the network; 

 

System Health test: The system health analysis confirmed that the 

integration of 30MVA load will result in no thermal overloading or 

voltage problems at the Substation.  

 

Contingency test: Contingency analysis show that there will be no 

voltage violation and thermal overload after connecting the load in 

2019. However, in 2020, with the loss of 1 x 500MVA, 275/132kV 

transformer, there will be thermal loading violations due to the 

integration of the Taucal load. Further with a loss of Etna 275kV 

line, there will be thermal overload on the Hera 2 x 275kV lines. The 

introduction of Quattro Substation in 2021 will address these 

problems at Taunus substation. 

 

Eskom subsequently reported the following with regards to the 

Quattro substation project; 

 

Project development is at detailed engineering (definition) stage; 

however, it is envisaged that the commissioning date will move out 

by a few years from the previously indicated date of 2021, as it is 

subject to funding availability at the time of completion of 

development (scheduled for end 2020). In the meantime, and until 

the substation is commissioned, any N-1 constraints arising at 

Taunus Substation will be mitigated by shifting of load to Westgate 

and Bernina substations, as indicated in section 5.4.4, Mitigation for 

network constrain below. 
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Fault level test: Three-phase and single-phase fault level studies 

were conducted for maximum generation scenarios at Time of 

System Peak. The results show that there will be no fault levels 

violation in the network due to the integration of the additional load. 

 

e) Clear problem statement and analysis of the assumptions used 

Audit Findings: 

The project was as a result of an application to the Eskom 

Distribution Gauteng Operating Unit to add an addition load of 

30MVA to the Taunus substation. The additional capacity will be 

connected through the existing Taunus Feeder 12 and 13. The 

Taunus substation consist of 3 x 500MVA, 275/132kV transformers. 

The substation connects to the Transmission Grid via 4 x 275kV 

Transmission lines, namely; Taunus ïEtna 275kV, Hera 2 x 275kV 

and Princess 275kV lines.  

 

The following assumptions were made in doing the technical 

studies; 

¶ No reliability requirement specified 

¶ The Quattro substation will be online by 2021 to resolve the un-

firm capacity issues at Tounus 

 

5.4.2 Technical limits and targets for long-term planning purposes 

 

a) Voltage limits and targets 

Audit Findings: 

Voltage tests were done and the proposed design was found to not 

violate voltage limits and targets   

 

b) Other targets for long-term planning purposes 

Audit Findings: 

Thermal behavior was tested and the solution was found to not 

violate either transmission line thermal limits as well as transformer 

thermal limits. 

 

c) Reliability criteria for long-term planning purposes 

Audit Findings: 

Reliability criteria was not specified by the customer; N-0 was 

assumed in the design. This is acceptable as Grid Code section 

7.6.3(3) and 7.6.3 (7) allows for such if sufficient mitigation 

measures are in place.  

 

d) Integration of power stations 
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Not applicable. 

 

5.4.3 Criteria for network investments 

 

Audit Findings: 

The investment is justified because it is a response to a customer (Eskom 

Distribution Gauteng Operating Unit) request. 

 

5.4.4 Mitigation for network constraints 

 

Audit Findings: 

In case of network constrains, the emergency preparedness plan will be 

implemented, by swinging up to 160MVA to Bernina substation during loss of a 

500MVA 275/132kV. 

 

5.4.5 Special customer requirements for increased reliability 

 

Not applicable. 

 

5.4.6 Summary of Audit Findings: Taunus ï Lufhereng project 

 

As detailed in the Taunus-Lufhereng substation evaluation matrix (Appendix 

H), the evaluation team evaluated project documentation for compliance with 46 

Grid Code planning requirements. The findings from the evaluated 

documentation are summarised in Figure 9 below. 

 

 
Figure 13: Summary of Audit Findings for Taunus ï Lufhereng project 

 

Eskom has complied with twelve Grid Code Planning requirements, while 34 

requirements were not applicable as shown in Figure 13 above. In the case of 

26%

74%

Complied

Not applicable
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Strengthening of Taunus MTS ï Lufhereng 2 X 132kV Feeder Bays, the project 

complied with all applicable Grid Code requirements. 

 

5.4.7 Recommendations 

 

None. 

 

5.4.8 Eskom Management response 

 

The response by Eskom Management is summarised in Table 7 below. 

 
Table 6: Eskom Management response 

 Management Response 

Management Comment Eskom noted and welcomed the report. 

Management Action Plan None 

Responsible Person None 

Action Date None 

 

 

5.5 GREATER EAST LONDON ï STRENGTHENING PHASE 3 

 

5.5.1 Development of investigation reports 

 

a) Project description   

The East London CLN is located in the Eastern Cape Province and 

forms part of the Eastern Cape Distribution Operating Unit. Buffalo 

City Metropolitan Municipality is located in the East London 

Customer Load Network (CLN) and is the biggest customer in the 

CLN. The current load in the East London CLN is about 600MW and 

this is expected to increase by not more than 100MW in the next 

ten years to 685MW.  

 

The load composition in the East London CLN is predominantly 

industrial based customers, namely: the motor vehicle 

manufacturing; electrification and forestry. The network that 

supplies the CLN consists of the Delphi, Neptune, Vuyani and 

Pembroke substations. Pembroke and Vuyani are currently 

supplied by means of radial transmission lines with a degree of 

back-feeding from the distribution networks. Upon the conclusion of 

the Eros-Vuyani 400kV line, Phase 2 Strengthening, all the 

substations except Pembroke will have N-1 reliability. Pembroke is 

supplied via a 220kV line from Poseidon but it also has strong back-

feeding from the 132kV and 66kV underlying networks. 
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The East London network is mainly supplied via 400kV in-feeds at 

Delphi and Neptune as well as a 220kV in-feed at Pembroke, some 

of the load in the Mthatha area is currently supplied via a distribution 

network from the Kwa-Zulu Natal Province via the Eros substation. 

Both Pembroke and Neptune substations are currently operated 

under un-firm state as they are supplied via single lines and 

interconnected via single distribution line.  

 

Due to the load composition in the CLN network, there are low-

voltage issues experienced. The entire CLN is presently supplied 

via three Transmission corridors: Beta ï Delphi 400kV; Poseidon ï 

Pembroke 220kV; and Poseidon ï Delphi 400kV lines. Any 

combination of non-simultaneous loss to any two corridor lines 

during peak, would result in a complete black-out in the local East 

London area, as the remainder of the network would not be able to 

support the area load.  

 

In order to minimise the impact of this outage, Port Rex Power 

station (Gas turbine) would be required to operate in generator 

mode to supplement the CLN network. In addition, the network 

situations are expected to worsen as the East London CLN load is 

forecasted to increase at ±6% per annum until 2017. 

 

The East London CLN proposed strengthening the network as a 

long-term solution. The Phase 3 Strengthening is still sound but 

there needs to be re-phasing of the projects in order to ensure that 

relevant portions of the project are implemented as and when they 

are needed. Based on the previous proposals, the entire project 

would have been implemented by 2019. 

 

Figure 14 below shows the geographical area map illustrating the 

East London Network. 
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Figure 14 ï Geographical area map illustrating the East London Network 

 

Figure 15 below shows East London Network with its two radial feeds onto East London 

CLN, these feed into both Pembroke and Vuyani substations.  

 


























