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1. INTRODUCTION. 

 
George Municipality (George) sanctioned a comprehensive electricity pricing study which contains 3 main 
components, more than that required by NERSA: 
 

¶ Ringfencing electricity.  The key objective of this part of the study is to establish the true cost and revenue 
of electricity supply in the municipality.      

¶ The Cost of Supply study.  The objective of the cost of supply study is to know the cost of supplying 
customers on each tariff and to compare this with the revenue from current tariffs and thus the cross-
subsidies. 

¶ Tariff study.  The final step is to analyse the structure of the tariffs and how it differs from the cost 
structures and identify the cross subsidies within the tariffs and then to propose new tariffs.   

 
This paper describes the details relating to all three components of the study undertaken for George 
Municipality.  It contains the detailed results for the whole area.  
 
 

2. INITIAL ASSESMENT 

 
This section summarises the findings in terms of the existing tariffs and related issues.  This was determined 
through analysis of the existing tariffs and discussions with electricity staff: 
 
Domestic tariffs:  indigent; conventional and PP 

¶ No fixed charges 

¶ Two block IBT Energy charges 
o First block size 400 kWh plus 400kWh/m per backyard shack 
o Basic 20 Amp supply plus 10 Amps per backyard shack 
o The tariff provides big subsidies to the poor. 

 
Domestic tariffs: 20 Amps 
 

¶ No fixed charges are levies.  

¶ Energy charge cover the energy costs but does not cover the fixed costs at low consumption levels. 
 
Domestic tariffs: Non-indigents 
 

¶ The basic and capacity charges are too low.  

¶ Energy charges are too high. 
 
Commercial Tariffs: Conventional and pre-paid 

¶ The basic and capacity charges are too low.  

¶ Energy charges are too high. 
 
TOU for Bulk: LV and MV 

¶ Correct structure. 

¶ Small changes required to all charges. 
 
Availability:  

¶ This charge need to be reviewed. 
 
SSEG tariff. 

¶ Correct structure. 

¶ Small changes required to all charges. 
 
Wheeling charges 

¶ Small changes required to all charges. 
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3. METHODOLOGY SUMMARY 

 
The NERSA cost of supply Framework describes the steps as shown in Figure 1.  It is considered to be an 
oversimplification and does not cover all aspects. 
 
Figure 1 

 
NRS058, the National Standard Specification ñCost of Supply Methodology for application in the Electrical 
Distribution Industryò, which was developed many years ago but never received final approval due to a legal 
dispute, shows the framework as in the  
 
Figure 2.   
 
Figure 2 

 
 
 
Later in the NRS058 standard, a procedure diagram is provided as is shown in Figure 3.  The NERSA 
framework does not feature any of these very important steps. 
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Figure 3 

 
 
This report will thus follow the NERSA framework, but it must be realised that it is an over implication of a 
much more complex process and thus feature many more steps.  It must also be remembered that NRS058 
was developed largely by an Eskom employee who only undertook cost of supply in Eskom.  The issues of 
ring-fencing of electricity from the rest of the municipality do thus not feature in NRS058.  For a proper study, 
Ringfencing must be done. 
 
It is however proposed that anybody who really wants to appreciate the complexity of this cost of supply study 
should read the Interim NRS058 before reading this report. 
 
Before starting with the ringfencing study, some background calculations need to be done as detailed in the 
next few sections. 
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4. ESKOM ANALYSIS. 

 

4.1. Historic bills. 

 
George receives its electricity from Eskom at 5 points of supply 2 points at Schaapkop.  These are shown in 
Table 1.  More than 98% is on TOU and with Eskomôs proposed MunicFlex all will be one TOU.   
 
Table 1 

 
 
A Summary of the past year Eskom bills is shown in Table 2 below.  
 
Table 2 

 

 
 
 
 

4.2. Historic bills. 

 
NERSA has in principle approved the implementation of Municflex and published new details.  These new 
details will impact the cost of supply.  There are two key changes.  The first being the change in TOU periods.  
Figure 4 and Figure 5 shows the existing and new TOU periods. 
 
Figure 4   
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Figure 5 

 
The change in TOU quantities for the whole of George is shown in Table 3 
 
Table 3 

 
 
The second change relate to the tariff structure changes.  The annual increase for municipalities is 11.32%.  
The 20224/2025 Megaflex plus 11.32% for and the 2025/2025 Municflex rates for George is shown in  
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Table 4 .  
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Table 4 

 
 
This shows a reduction in fixed charges and increase in energy rates in the Low demand season. 
 
The impact of this tariff change on the average bulk purchase cost will be addressed in the application for 
annual price increase. 
 
 

4.3. Load profile analysis. 

 
Next is to analyse the load profiles of the supplies from Eskom.  The ½ hourly profiles for the last few financial 
years were obtained from Eskom for each of the points of supply.   
 
Figure 6 shows the total ½ hourly KVA purchases (Y-Axis) for George over the 12 months (X-Axis). 
 
Figure 6  

 
The following observations can be made from this: 
 

¶ The municipality has a generally flat load throughout the year. 

¶ It shows much higher peaks during the periods of load shedding which probably could be accounted to 
the cold load pickup after load shedding. 

¶ The period from April 2024 shows a very significant reduction in peak demand which is due to Eskom not 
applying load shedding during this period. 
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Due to the fact that load shedding is now applied to a much lesser extent and will continue to be applied that 
way the adjusted load profile will be used where the majority of load shedding is removed and replaced with 
non-load shedding periods.  The bit of load shedding remaining is because there is still some loads shedding 
taking place and could happen again in the next year.  The modified profile is shown in Figure 7. 
. 
Figure 7 

 
Figure 8 shows the annual load duration curve.  This shows the highest to the lowest ½ hourly kVA (Y-axis) 
for all the ½ hours of the year (x-axis) and gives an indication of the potential to reduce the peak demand.   
  
Figure 8 

 
George already has a geyser control system by which it controls the maximum demand and shifts load out 
of the peak times.  It is difficult to comment on further potential in view of the load shedding.  
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The ½ hourly kVA values (Y-axis) for the following average weeks (7 day ½ hours per week = x-axis) of the 
total Eskom supply in the year: Figure 9 for the actual profile and Figure 10 for the adjusted profile. 
- Average for whole year. 
- Average for high-demand period 
- Average for low-demand period. 
 
 
Figure 9  

 
 
Figure 10 
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The following can be said in this respect: 
 

¶ It shows the massive distortion due to load shedding vs non load shedding periods. 

¶ This is similar to other town profiles.   

¶ It shows the very high morning and evening peaks especially in the High demand period (mainly from 
domestic customers). 

¶ Generally lower demand during the weekends. 

¶ Very low levels of consumption during the night. 
 

Figure 11 for the load shedding period and Figure 12 for non-load shedding period, shows the ½ hourly kVA 
values (Y-axis) for every week of the year (7 day ½ hours per week = x-axis). This is a very important graph 
as the previous average graph easily hides very important information.  

 
Figure 11 
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Figure 12 

 
 
The following can be seen from this: 
 

¶ There are high peaks during the mornings and evenings with the highest peak during the late evening. 

¶ It also shows that there are only a few days in the year where the demand exceeds 83.8 MW. 

¶ This very high consumption cannot be explained.  There was no loads shedding, and it was cloudy but 
not more than surrounding days. 

¶ This is a clear message that the key focus for demand reduction must be on domestic evening peaks, but 
the rising morning peaks cannot be ignored. 

 
The objectives of the implementation of Capacity charges and TOU tariffs are as follows: 
 

¶ To encourage consumers to manage their capacity by shifting load out of the peak times. 

¶ This should lead to a reduction in local network and Eskom peak demands thus decreasing Maximum 
demand and access charges. 

¶ This should also lead to a reduction in peak consumption. 
 
The realities in respect of capacity charges are as follows: 
 

¶ The capacity charges have only be applied in respect of stage 1 of the phase in plan and thus the charges 
are still relatively low and thus consumers have still selected higher capacity than is actually required.  

¶ The actual capacity has only been set at the lower levels in respect of 20% of the consumers thus 
consumers have not yet been exposed to the actual limits and thus load shifting has not been optimal 
yet. 

 
This has caused the load shifting not to be as would have been expected.  The Total George Eskom load 
profile has been anlysed and the results are shown below in Table 5. 
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Table 5 

 

 
 
Unfortunately, this data is distorted by the extensive load shedding that has been applied by Eskom during 
the 2023/2024 year.  This shows a deterioration in the load factor, as confirmed by the load profile analysis 
in Figure 6.  The results do however show a marked reduction in peak consumption down to 3.6% during the 
High demand period and 12.6% during the Low demand period.  
 
The municipality will thus be encouraged to accelerate increasing the capacity charges and actually reducing 
the installed capacities of all consumers as per the selected capacity. 
 
 

5. NETWORK CAPITAL COST ANALYSIS 

 
The first step in analysing network assets is to develop a Reduced network diagram (RND).  Figure 13  
illustrates this for the George network.  Most rural supplies in the area are provided by Eskom.  
 
Figure 13 
 

 
Table 6 shows the reduced network diagram (RND) in table below.  All costs and customers will be linked to 
these networks in the cost of supply study. 
 
Table 6 

REDUCED NETWORK DIAGRAM

N3

N2

N6

N5

1

2

3

5

6

Distribution

66 kV

Reticulation

1000 V-33kV

Low Voltage

240-500V

Urban

4

N4
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The following comments in this respect: 
 
The summary of electrical assets in the financial assets register was studied and the following found: 
 

¶ The asset descriptions are not detailed enough: cable and line lengths not shown. 

¶ No replacement values provided. 
 
The technical asset details were then obtained from the GIS data base.  
 
The replacement costs were calculated using actual project costs.  Some examples are shown in Table 7. 
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Table 7 
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A summary of these values is shown in  Table 8. 
 
Table 8 

 
 
The original calculation of consumer services and streetlight costs are shown in Table 9.  The consumer 
costs from the asset register is too low costs thus own calculations are used.  The asset register streetlight 
details show too few lights but high cost per light. The values in the Financial Asset Register (FAR) was then 
escalated to 2024/2025 and these values will be used. 
 
Table 9 

 
 
The summary of the technical data with replacement values are shown in Table 10. 
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Table 10 

 
 
The power systems include some small diesel generators and the 1 MW PV plant owned and used by 
electricity.  
 
The depreciation and ROA making up the total Capital revenue requirement is shown in Table 11.   
 
Table 11 

 
 
The following in this respect:  
 

¶ CRC depreciation ï Calculated using the NERSA prescribed life expectancy. 

¶ ROA - Return on Assets.  The 3.5% is a real rate return considered internationally acceptable.  This 
component is to cover the average cost of capital, including interest and return. 

 
The process followed is to calculate the total capital provision as by international standards (depreciation plus 
ROA also called levelised cost) and then the ratio of these provisions relative to the total provision.  Then 
apportion the current total provision (depreciation and interest) to the various asset categories using these 
ratios. These values will be used as a basis for the cost of supply analysis. 
 
 

6. CUSTOMER / SALES / REVENUE ANALYSIS. 

 
Before one can start classifying costs, some calculations need to be done which will be used in the 
classification process.  It starts off with the analysis of customers, tariffs and revenue. 
 
Table 12 shows the 2024/2025 tariffs.  The current tariffs are used to ensure that any restructuring that was 
done during the last tariff change is incorporated.  
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Table 12 

 
 

 
 
  
 
  



George: Electricity Cost of Supply: Report.                    2025-04-17            Page 19 of 93 

Table 13 shows the 2022/2023 consumptions details.  
 
Table 13 

 
 

 
 
Table 14 shows the 2023/2024 consumption statistics. 
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Table 14   
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These values all makes sense and will thus be used as such. 
 
Various reports had to be used to determine the sales per tariff.  Table 15 shows the sales for pre-payment 
consumers.   
 
Table 15 

 
  
 
Table 16 shows the conventional consumer sales data excluding basic charges. 
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Table 16 

 
 
 
Table 17 shows a summary of the 2022/2023 actual revenue from the sales reports. 
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Table 17 

        

 
 
 
 
Table 18 shows the calculated revenue by multiplying the 2023/2024 consumption by the 2024/2025 tariffs. 
 

Table 18  
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Table 19 shows a summary of the newly calculated revenue compared with the actual revenue.    
 
Table 19 

 
 
This shows a total increase of 6.97% which is less than the average price increase of 14.59%.   
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These values will be used to calculate various cost of supply factors. 
 
 

7. NETWORK LOSSES. 

 
The losses in the network are required in various instances.  The first step is to determine the amount of 
energy flowing through each of the networks for each representative load profile.  This is done by obtaining 
the kWh from each customer category from the actual consumption table and allocating it to the relevant 
point on the network.  The result is shown in Table 20.   
 
Table 20 

 
 
 
The next step in the process, to calculate the losses of every network component, is as follows:  
 

¶ An estimate is made about the loss % for every network component.  This is done by considering the 
impedances of individual network components, the numbers involved and the loads flowing through it. 

¶ The total infeed loads are then added to the relevant losses for every network through which it flows and 
are then added to the loads through all other networks to yield the total load. 

¶ The loss factors are then modified until the total load, as calculated, is equal to the total load supplied in 
bulk.  This is done by modifying the first pass estimation loss factors by the loss adjustment factor. 

 
The resultant calculations are shown in Table 21  and Table 22 
Table 21. 
 
Table 21 

 
 
It is important to note that the losses refer to all losses from the Eskom infeed points right down to the 
customers connected on the LV network and include non-technical losses.   
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Table 22 

 
 
These load loss factors will be used in calculating the costs per tariff cost category.   
 
 

8. RINGFENCING. 

 
Before one can calculate the revenue requirement, a ringfencing study needs to be completed to determine 
the true costs and revenues and specifically overheads that should be charged to Electricity by the 
municipality.    This means that the trial balance of the municipality and the NERSA D-form figures will be 
different due to a proper ringfencing process being followed.   
 
Because it is best to do cost functionalization as early as possible in the process, it is done as part of the 
ringfencing study.  In other words, the costs within electricity are identified and then costs are allocated from 
the various support functions in the municipality towards each of the various functions in electricity. 
 
 

1.1. Key focus areas 

 
There are a host of practices that affect the accuracy of the cost and revenue of current LG electricity 
distributors.  The following ones will take the key attention: 
 
The focus will firstly be on the larger items and thus the 20% of items that have 80% of the impact. 
 
Services being supplied by Electricity to the rest of the LG where no charge is levied to cover the cost of 
supplying such service.  The services involved here include the following:  Electrical maintenance of LG 
facilities such as water works, sewerage works, buildings, houses etc. 
 
Electricity equipment and other resources being used by the rest of the LG with no charge.  This typically 
includes the following:  Heavy vehicles, large machinery, meter readers etc.   
 
Public lighting including streetlights, high mast lights, robots, parking lot lights, etc.  This service is 
considered a LG service and not part of electricity supply although the service is provided by Electricity.   
 
Electricity for own use by LG.    Many municipalities have a different set of tariffs for the supply of electricity 
for use by its own facilities, such as municipal buildings, stores, sewerage supplies, water pumping and 
sometimes also for staff.  If these tariffs are not cost reflective it has the effect of distorting the true electricity 
supply cost/revenue and thus surplus.  In some cases, an overcharge is made to the LG in the tariff and in 
other cases an undercharge.   
 
Services provided to Electricity by the LG.  Typical services include the following:  Meter reading and 
billing, revenue collection, general accounting and administration, telephones, stores, etc.  The extent to 
which this is done, differs significantly between various distributors.  The big problem here is the extent of 
allocation of these costs made to the electricity department: 
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¶ Administration and overheads are allocated in terms of turnover instead of more realistic allocation 
factors, such as the number of staff, the own costs, area of office space etc.  The problem with this is that the 
purchase cost of electricity is close to 70% of the revenue and the tax (surplus) being levied by the LG on 
electricity makes up a further approximately 20%.  This method overstates the true share of the cost by the 
electricity department by more than 50%. 

¶ Metering and billing costs should typically be allocated according to the share of the cost of the billing 
system with the number of transactions or actual processing time.  Where the revenue is used as a basis, a 
misallocation is again made. 

¶ A wide range of other methods are being used to allocate the other costs.  There are internationally 
accepted methods that should be used to allocate the costs to ensure a fair burden on the electricity 
department.    
 
Funding of capital expenditure.  Assets in municipalities are mainly funded directly from profits / retained 
income and various grants received by the municipality.  Some assets are still funded from external loans.  
The capital expenditure does not form part of the income statement, except in subsequent years when it 
appears as depreciation.   
 
Government Grant funding.  A large portion of LG income is from Government Grants.  These are used to 
subsidise charges to residents but also to fund operating and capital costs.  This distorts the normal 
profitability of departments and complicates the fair allocation of costs and revenues.  Proposals will however 
be made in this respect. 
 
There are a host of practices that affect the accuracy of the cost and revenue of current LG electricity 
distributors.  The focus will firstly be on the larger items and thus the 20% of items that have 80% of the 
impact. It is one matter to develop a generic methodology to be applied.  Things are always different because 
of the following: 
 

¶ The way the municipality operates and is structured. 

¶ The availability of data in the required format / level of detail. 

¶ The need to focus on big values that have a significant impact. 
 
 

1.2. Methodology applied 

 
The process starts with an analysis of the Total Municipal Trial Balance for the completed financial year.  
These are the figures that are used as the basis for the compilation of the Annual Financial statements.   
 
In analysing the George data the following key steps were followed to achieve accurate ringfencing: 
 

¶ The data was ordered as follows: 
o The head office, support and administrative functions.  These are not considered primary service 

delivery but act as support to the various line functions and as such the line departments should 
cover their costs. 

o Community services, the economic services trading services.  These are considered the primary 
service delivery to the community and need to carry all costs of the overheads and service 
departments. 

¶ The various sub-departments and cost categories are grouped to make viewing practical. 
 
This process is illustrated graphically in Figure 14 below.   
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Figure 14    
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Table 23 shows the trial balance per group before any adjustments.   
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Table 23 
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All the main transactions were analysed and any area where costs / revenues were not transacted correctly 
were identified.  These were checked with the municipality and the required adjustments were made.   The 
trial balance was found to represent the true picture accurately.  The positive amounts refer to charges to 
electricity and negative amounts refer to amounts charged by electricity to the various departments and 
detailed in the fourth column.   
 
Some adjustments have however been made to represent the data more accurately for tariff making 
purposes as shown in Table 24. 
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Table 24 

  

 
 
 
The adjustment done are as follows: 
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¶ Remove the capital grant income as this must cover capital costs not operating costs. 

¶ The same in respect of Capital charges. 

¶ Remove the allocations of Surplus and Default as these are internal allocations to meet with the MFMA 
but does represent a trye cost of revenue. 

 
The total sales figures are shown in Table 25.   
 
Table 25 

 
 
 

1.3. Overhead cost allocation 

 
The next step is to calculate the fair portion of the municipal overheads that should be covered by the 
electricity department.  It was previously stated that no overhead costs have been allocated to Electricity.  
The next section does a calculation of a fair amount which should be allocated to all the line functions in the 
municipality by overhead and service departments.  The first step is to calculate the ratios of various possible 
allocation factors using actual data.   
 
Various ratios were analysed.  The problem found was that in many cases the data required was inadequate 
in terms if not reflecting the required departments or in many cases were all grouped together.  It is however 
believed that these ratios provide a fair means of allocating overhead costs. 
 
The table below then shows the following: 
 
ALLOCATER DATA. 
- This refers to the various allocation bases which are to be used.   
- The first line shows the data used 
- The second line shows the ratio which will be applied in allocating the service department costs to that 

line department. 
- This is calculated by dividing the line department units by the total units of all line departments. 
 
ALLOCATION TO LINE DEPARTMENTS 
- This shows the amounts allocated from each service department to the various line departments. 
- The first column shows the name of the Service department. 
- The second column shows the basis for allocation of the cost.  Various basis were considered and inputs 

from staff was obtained at the workshops.  Unfortunately, only those where data was provided could be 
used. 

- The third column shows the percentage of the service department costs to be allocated on the basis. 
- The cells in yellow shows the amounts allocated from the service department as a (_). 
- The other cells show the amounts allocated to each line department. 
- The last column shows that the net amounts sum to zero. 
 
NEW NET INCOME 
- This shows the new costs / revenue per department after the cost allocations. 
- The subsequent new net income. 
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The factors used and the % of each is shown in Table 26. 
 
Table 26 

 
 
The actual allocations from the various head office / support departments to the line departments are 
shown in Table 27. 
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Table 27     
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The following should also be noted: 
 

¶ The Interest, Dividend and Rent on Land is allocated out to line departments. 

¶ The rates and taxes revenue and related costs are not allocated to line departments as this is not a 
service to the line functions.  Obviously in terms of the MFMA a portion of this net revenue will be allocated 
to the non-viable lien departments.    

 
Table 28 shows the following: 
- Firstly the possible allocation factors per line department as calculated from available data. 
- The actual allocation to each line department.   
- The last line is the allocation of the mechanical services in electrotechnical to all line departments. 
- Then the allocation of the technical services support functions to the line departments in technical 

services. 
 
The allocation ratios and the costs being allocated to each line department is shown Table 28 below. 
 
Table 28 
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 The next step is to allocate the costs to the various COS functions within electricity.  The allocations factors 
to be used are shown in Table 29. 
 
Table 29 

 
 
The actual allocations are shown in Table 30. 
 
Table 30 

 
 
 

9. REVENUE REQUIREMENT. 

 
This section calculates the revenue requirement for George using the NERSA method.  The items are then 
grouped as per the NERSA method.  The calculation of the revenue requirement is shown in Table 31. 
 
Table 31 

 
 
The proposed adjustments to remove non prudent items are shown in Table 32. 
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Table 32 

 
 

 
 
After doing these adjustments the revenue requirement is shown in Table 33. 
 
Table 33 

 
 
The following very important facts need to be noted: 
 
- Currently a very small surplus is made.  
- The calculated Head Office / Service department allocation (admin charge) to electricity is close to 30% 

own costs excluding Eskom. This can be considered to be reasonable. 
- To cover the current replacement cost (CRC) annual depreciation an increase of 5.2% is required.  
 
The Support costs (operations, maintenance and admin) and capital costs (depreciation and interest) are 
split by function in Table 34. 
 
Table 34 

 
 
 

10.   REPRESENTATIVE LOAD PROFILE ANALYSIS. 

 
Extensive work is required in respect of load profiles.  This refers to the way electricity is used by different 
customer categories and through different networks.  The data used is 12 months of ½ hourly data.  
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The municipality provided load profiles of all consumers with TOU meters.  The profiles were for a whole year 
and of good quality. Details of the customers and the type of profile of each type is indicated in Table 35. 
 
Table 35 

 
 
No non-TOU domestic profiles were provided.  The profiles from 4 mini substations were provided and was 
analysed to obtain a representative domestic profile.  One substation profile was not residential and was 
removed and some reductions were made to remove the high peaks due to load shedding. 
 
These profiles were then analysed and the resultant representative profiles calculated. 
 
Figure 15 shows the ½ hourly kVA values (Y-axis) for the average week (7 day ½ hours per week = x-axis) 
for each of the representative load profiles.  
 
Figure 15 

 
 
 
Domestic. Figure 16 Normal, Figure 17 TOU. 
 
Figure 16 
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Figure 17 
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Commercial: Normal Figure 18 

 
 
TOU. Figure 19 
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Tariff 3A  380 V: Figure 20 

 
 
Tariff 3B 11 kV:  Figure 21 

 
  






































































































