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1. INTRODUCTION 

 
Electricity pricing developments in Southern Africa have progressed to the extent that 
most industry players and regulators realise that a Cost Of Supply (COS) study has to 
be undertaken per distributor or ringfenced business unit inside of large distributors if 
the objective is to establish or move towards cost reflective tariffs and to understand 
the costs and profitability of the business.   
 
A COS study has to follow some or other agreed methodology.  Such methodologies 
exist all over the world and even in Southern Africa.  No regulator in the region has yet 
prescribed any particular method and each distributor will need to use a methodology 
which has to be acceptable to it and the relevant regulator.  
 
This paper contains a proposed COS methodology which can be used by any 
distributor who wishes to undertake a COS study by which it can gain access to its 
benefits.    
  
 

2. BACKGROUND 
 
Governments and distributors in the region have the desire to apply cost reflective 
tariffs but they realise the need to apply cross-subsidies in particular instances.  It is 
important to understand that a COS study does not dictate that cost reflective tariffs 
have to be applied.  The objective for a COS study is to establish the costs of 
supplying different customer categories in different positions of a particular network.  
This will enable the distributor to gain the following knowledge: 
 
• The cost of supplying different customers. 
• The difference between costs and tariffs and thus subsidies applied. 
• The costs of various activities such as purchases, network and customer services. 
 
This will empower distributors to: 
 
• Formulate pricing policy in view of the new information obtained. 
• Change tariffs to comply with the new policy set. 
• Formulate specific strategies of addressing cross-subsidies. 
• Develop management practices to address the high cost items. 
• Develop marketing strategies to target opportunities offered by different tariffs. 
• Develop strategies which will facilitate the introduction of customer choice. 
 
 

3. SCOPE OF THE METHODOLOGY 
 
The COS study which is described by the methodology in this document can be 
defined as follows: 
 
The process of calculating the different types and quantities of the costs of 
supplying and servicing various categories of customers at various generic 
positions on the network of an electricity distributor. 
 
The COS study does not include all costs in the Electricity Supply Industry (ESI).  The 
scope of this COS methodology is as follows: 
• It takes as input a set of costs and revenues which are already ringfenced to 

Distribution.  Some further ringfencing may however still be undertaken. 
• It excludes the process of determining what are the legitimate costs for the 

Distributor. 
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• It covers the cost of purchases, distribution and customer services only.  It 
excludes any generation or transmission costs.  Where an integrated utility is 
involved, the cost of generation and transmission should be treated as purchase 
costs. 

• It reflects the long run behaviour of costs which are used for the setting of standard 
tariffs and not the short run behaviour which are normally used for special tariffs.  

 
This methodology is not a academic theory that focuses on philosophical arguments.  
It is a practical guide to find the answers to the question of cost reflectivity in the world 
of limited data. 
 
 

4. PRINCIPLES 
 
The way in which costs of supply analysis has a major impact on understanding the 
profitability of different parts of the business and this will guide how tariffs are set.  It is 
therefore essential that the methodology complies with high level principles set.  The 
principles which should guide the key strategies are.  
 
• The methodology must support and make it possible to apply the pricing policy that 

has been set for the distributor.  
• The cost-of-supply methodology must ensure that there is no discrimination 

between customer categories by creating an appropriate number of cost and 
customer categories. 

• The COS methodology should determine the cost per customer category reflecting 
the contribution to the cost of the system.   

• The calculation, allocation and apportionment of costs to different types of 
customers should be done on a fair and rational basis to ensure equity in the price 
level between customers. 

• Distribution cost pools must be created at least per Local Government (LG) area or 
the smallest depot in a distributor. 

• Tariff categories ideally should at least cater for supply at different positions in the 
network, generic usage profiles and size of supply. 

• Recognition must be given to past practices including cash payments or other 
contributions in calculated costs. 

• The total cost should be equal to those in the budget or annual financial statements 
plus allocated costs in both instances. 

 
 

5. RINGFENCING 
 
It is essential that the costs which are analysed are the true ringfenced cost of 
distribution.  A detailed process should be followed whereby the costs are ringfenced.  
The following should form part of such a ringfencing study: 
 
• All costs relating to generation and transmission are allocated as purchase cost to 

the distributor. 
• All transfers or costs between the distributor and another department of the same 

organisation to which it belongs have to be analysed and be cost accurately. 
• Any taxes levied on been taken from the distributor have to be shown separately 

and not as part of the normal costs. 
• Where possible the costs have to be split between network and customer services 

as part of the ringfencing exercise. 
 
The set of ringfencing statements should comply with the legislative and regulatory 
requirements relative to the distributor.   
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6. COST BASIS 
 
The COS methodology focuses on costs as seen from a customer perspective.  The 
methodology supports cost analysis using Long Run Marginal Costs (LRMC).  The 
dilemma is that there are so many definitions for LRMC and they all differ to a certain 
extent.  The definition of LRMC used in this methodology is as follows: 
 
The LRMC of supplying electricity to a customer is the cost of delivering one more kWh 
of energy or kVA of demand or to connect and serve one more Point Of Delivery 
(POD) in the network.  It refers to the structure and level of costs which best reflect the 
long term trend of these costs over the life of the assets and thereafter.      
 
This definition could possible be to difficult to implement.  This methodology proposes 
a practical application to achieve the same results which are intended by this 
definition.   The statements below indicate what costs should be used as basis to 
approximate the LRMC:  
 
• Purchase costs - Use the purchase tariff applied from the generators 

supplying the distributor plus any transmission wheeling costs.  This means the 
following: 
• At the moment it would be Megaflex for power provided by Eskom at standard 

tariff.  Nightsave would generally be more expensive and should therefore not 
be applied.   

• Power from Eskom may soon be available at the proposed WEPS (Wholesale 
Electricity Pricing System) in which case these prices can be applied.  Eskom 
applies a LRMC methodology which it has adapted to suit its needs for the 
setting of tariff structure and levels. 

• Power purchased on the Southern African Power Pool (SAPP) could be used at 
pool prices.  It is however likely that firm prices will be contracted with any of 
the SAPP suppliers in which case the firm contract price should be used as the 
basis. 

• Network capital costs - The actual capital costs will not be applied but the 
provisions normally made in the budget for the creation of assets.  This provision is 
referred to as the revenue requirement in respect of capital.   
• The revenue requirement replacement cost of existing assets should be used 

as an approximation for LRMC.   
• The revenue requirement value should be calculated by the sum of the 

depreciation on current cost using the effective economic life of the asset plus a 
real rate of return on assets equal to the real return required by the owner and 
approved by the regulator.    

• Where very large projects are being planned in the near future which will 
change the cost structure and level drastically, adjustments should be made to 
cost levels and structures to reflect this long term trend. 

• The provision for capital calculated from all the capital components of the 
network need to be balanced with the budget provision therefore.  This will 
include: 

• Where fund accounting is used: the interest and redemption of loans and the 
capital which will be financed directly from income as are provided for in the 
budget. 

• Where depreciation accounting is used:  the depreciation and return on 
assets provided in the budget.   

• Support costs – This refers to the operations, maintenance, administration and any 
other costs involved in running the network and providing the required services 
associated therewith. 
• The best representation of LRMC is to use the costs in the current budgeted 

income statement.  To estimate the long term trend is rather difficult and risky.  
• Where there are specific existing distortions or very large future changes such 

as customer mixes these changes could be incorporated in calculating the final 
costs. 
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• The support costs will include some small capital components such as 
computers and other production equipment.  As with network capital, the capital 
provision should be included and not the total capital cost.  

 
The basis of the COS study is to establish costs that are relevant to standard tariffs 
which are applicable over the very long term.  Other costs are relevant to other 
purposes and should not be confused with this COS methodology as shown below: 
• Long Run Marginal Costs (LRMC)  - Tariff structure calculations. 
• Current expenditure plus return on assets - Tariff levels.   
• Short Run Marginal Costs (SRMC)  - Short term pricing agreements. 
 
 

7. COST CLASSIFICATION 
 
There are various types of costs which have to be categorised and allocated in 
different ways.  The objective is to express the costs in a way that will reflect the 
behaviour of the costs so that tariffs which are based on these costs will: 
• Be cost reflective in terms of reflecting the behaviour of the costs. 
• Give the correct signal to the customer so that his behaviour can minimise his and 

the distributor’s cost. 
 
The following categories of costs which affect the costs of supplying a customer have 
been identified: 
 
Energy related costs (c/kWh). 
 
This category refers to costs which relate directly to the number of units of electricity 
consumed by the customer.  This mostly refers to the following costs: 
 
• Energy purchase costs from the bulk supplier.  This will obviously depends on the 

tariff structure being offered by the bulk supplier and will refer to the energy 
components only. 

• This cost is affected by the consumption of the customer but also by the position 
where the customer is supplied from on the network because of the energy losses 
along the networks up to that point. 

• There are no other costs that depend on the consumption but there may be levies 
and taxes that are based on the consumption by the customer.   

 
Capacity related costs (R/kVA)  
 
When a customer increases the demand incurred on the network or increases the 
notified demand, the costs to the distributor will increase.   
 
• A higher demand will increase the purchase costs by way of demand charges, 

increased supply capacity costs and thus fixed charges and notified maximum 
demand charges. 

• Network costs will increase because the networks will have to be reinforced to be 
able to meet the higher notified or actual demand. 

 
The tendency is to allocate all network costs to the capacity related component but this 
is incorrect as a large portion of the cost depends on the number of supply points. 
 
Point of delivery (POD) or customer costs  (R/POD) 
 
A large portion of the cost of distribution is not dependent of the level of consumption 
or demand taken by the customer.  It is essential to express these cost as they are 
incurred as indicated below: 
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• Customer service costs.  The cost of metering, meter reading, data capture, cut-
offs, quotations, billing and various others. 

• Various network support costs such as the cost of resetting a circuit breaker or 
drop out fuse, the cost of inspecting a line or transformer, the cost of doing bush 
clearing, of equipment numbering and drawings and cost of operations.    

• Even some of the network capital costs are not so much dependent on the capacity 
but simply because a new POD has to be established.  An example is in a rural 
area where the line conductor size required to meet the load may be a gopher line 
but the fault level on the system dictates that a fox line will be built as the minimum.   

 
There are various such costs which are difficult to determine.  The technical staff need 
to assist in giving an indication of the portion of the costs which depend on the number 
of POD’s. 
 
Time Of Use (TOU) costs 
 
It is a known fact that the cost of supplying an electricity customer differs every 
moment of every day.  It is therefore essential that costs are expressed in a way that 
reflects the changing behaviour over time.  The following is proposed in this respect: 
 
• The purchase costs are already expressed on a TOU basis.  The same time  

differentiation should be applied in analysing the cost of supply to customers.  
• The distribution network costs depend on the annual maximum demand.  It is 

therefore proposed that the capacity costs are calculated for the same periods in 
the day in which the purchase cost is expressed.  Only one set of figures will 
however be applicable to the whole year. 

• A method needs to be developed to allocate the costs which are not obtained on a 
TOU basis to the different time periods. 

 
 

8. REPRESENTATIVE NETWORK 
 
It is obvious that the COS cannot be calculated for every position where a customer 
takes supply from.  The methodology proposes that the whole electrical network of the 
distributor/depot/LG be represented by means of a new very simplified network which 
will show all the generic network segments and supply positions.  It is essential that 
this network has enough segments to allow the required differentiation in costs and in 
the tariffs.  The less categories that are created, the more pooling and thus cross-
subsidisation will occur.  
 
The representative network has to differentiate between all the different components of 
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network and supply positions required to set differentiated tariffs.  If a simplification has 
been done, it will not be possible to later set different tariffs for that same category of 
network.  A typical representative network diagram is illustrated in the figure below.   
The following should be noted in terms of assumptions used which should be 
incorporated in the pricing policy: 
 
Networks must be clearly split between circuits and transformation equipment. 
• Circuits include the following: 

• All power cables and lines which include the structures plus conductors.  The 
design, planning, materials, labour, contracts, transport and all direct costs 
should be included.  

• Servitudes, voltage boosters, line breakers, t-switches, line isolaters and all 
equipment relating to transfer of power between different points at the same 
voltage.    

• Transformation includes the following: 
• All equipment relating to transferring power from one voltage level to the next. 
• This includes the servitudes, and sites, transformers, breakers and isolaters, 

switches, protection, telecommunications and wiring.  Mini substations will be 
treated as a single unit although a T-switch also resides in the substation.  

  
It is understood that in some cases the asset register or other registers do not split the 
costs exactly as is described.  For example HV line equipment is usually listed together 
with the substations.  This should not make a material difference to the cost per 
customer.  
 
Networks have to be separated clearly according to different voltages for example. 
• Transmission voltages:  220 kV to 765 kV. 
• Sub-transmission/Distribution (HV):  33 kV to 132 kV 
• Reticulation (MV):  3.3 kV to 22 kV 
• Low voltage (LV):  less than 1000 V  
 
A lot of arguments have been made in this respect.  This methodology strongly 
proposes that the costs not be further differentiated and definitely that tariffs not be 
differentiated between voltages within a particular voltage grouping.  
 
The representative network diagram has to show the following: 
• A network element for every network component and these are to be called N(0) 

to N(N). 
• Customer supply positions on the network where customers could possibly take 

a supply from have to be specified as S(0) to S(N). 
 
It is recommended that the approach to be followed feature the following 
simplifications and complexities: 
• Each transmission circuit, transmission to distribution transformation, distribution 

circuit and distribution to reticulation circuit should be representative to one 
network segment for the distributor. 

• The reticulation networks should at least be differentiated for urban, electrification, 
plot (semi – rural) areas and various rurals. 

• Urban areas should be split for residential and non-residential in terms of 
reticulation to low voltage (LV) transformation and LV. 

• Rurals should be differentiated between different supply capacities up to 100 kVA 
and above 100 kVA as well as for areas supplied with Single Wire Earth Return 
(SWER) technologies.  

• It is essential that there should be a clear differentiation between system voltage 
and supply voltage.  The system voltage refers to the highest voltage which is 
brought to the customer even if supply is transformed down to a lower level.  The 
supply voltage is the voltage at which the customer is actually supplied. 
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What should be clear from this diagram is that despite a lot of simplification there is 
significant allowance for differentiation of tariffs where cost differences are significant.  
Unfortunately the information which is usually available does not allow distributors to 
have the extent of differentiation which they would typically like to apply. This may 
require distributors to do a next round of analysis after they have improved the level of 
detailed information recorded for all equipment and customers.  
 
This is a very important issue that could have a major effect on the cross-subsidies 
which are incurred between areas and customers.  Where at all possible, even more 
categories can be created.  The differences in unit costs can then be compared and 
networks be re-grouped based on the size of the differences. 
 
 

9. CUSTOMER CLASSIFICATION 
 
This is a very important issue which requires extensive input from a pricing 
perspective.  It is proposed that customer classification be done on any basis which 
identifies a difference in cost and not based on what the electricity is used for as such.  
The following classifications are therefore proposed: 
 
Based on the load usage profile. The purchase and network costs differ for different 
times of the day and therefore this classification is necessary.  This differentiation will 
not be required for sophisticated tariffs where all costs are differentiated on a TOU 
basis.  This classification can be done in terms of the load factor and the ratio of usage 
at different times of the day, the latter generally not being available. 

 
PROFILE 
NAME 

LOAD 
FACTOR 

APPLICATION 

Night use >105% Significant more use in off-peak times. 
Alltime >90% Large manufacturing 7 days, 24 hours. 
All days >70& ≤90% Large industrial  7 days, 12 hours operations. 
Long day  ≤70% >45% Industrial/farming/commercial applications 5 days, 24 hours. 
Weekday  ≤45% Industrial/commercial/farming applications 5 days 9 hours. 
Res/high use  ≤50% High usage residential  > 300 kWh/m. 
Res/geyser control  ≤30% High usage residential with geyser management > 600 kWh/m. 
Res/TOU  ≤30% High usage residential with TOU tariff > 1000 kWh/m. 
Res/low use  ≤30% Very low usage residential customers < 300 kWh/m. 
Light/ day-night <100% Public lights constant load 24 hours at night. 
Light/All-night <50% Public lights constant load 12 hours at night. 
Light/ Early-night <25% Public lights constant load 6 hours at night. 

 
Although the extent of load profiles available in Southern Africa is limited, customers 
can be categorised into the above profiles by considering the load factors and types of 
business of the customer.  These are the minimum number of categories.  More 
categories can be created especially where load management is applied. 
 
Representative load profiles need to be obtained or generated for every distributor.  
Only the ratio’s of these should be used.   The load profile data for very large 
customers can be applied in the study directly.   

 
Based on the size and type of the supply taken.   This is required mainly because 
of the cost of metering and also customer services which could be very different for 
different sizes of customers.  Classification should be done as follows: 
 

METERING TYPE 
CLASS FEATURES OTHER 
Class 1 1 Ф kWh Pre-paid 
Class 1 1 Ф kWh  
Class 1 3 Ф kWh  



Cost of Supply Methodology – Copy Right                   31 July 2000  Page 9 of 25 

Class 1 3 Ф kWh & ct's 
Class 1 3 Ф MD & ct's 
Class 1 3 Ф TOU & ct's 
Class 2 Main & check & ct's 
Class 2 Metering Installation. & ct's 
 
SUPPLY SIZE 

 
 

 

Small  ≤50 kVa  
Medium  ≤100 kVa  
Large  ≤1000 kVa  
Very large >1000 kVa  
 
 
Based on the network supply points.  The cost of supply differ for every network 
supply position on the representative network.  Customers therefore have to be 
classified in terms of each of these positions. 
 
All customers have to be classified in terms of taking a supply from one of the network 
supply positions on the representative network diagram.  
 
It must indicate the following differentiation: 
 
• The network voltage. 
• The supply voltage. 
• Urban or rural. 
• Residential, or non-residential or electrification. 
 
The assumption used throughout is that the metering point also represents the point of 
change of responsibility.  In other words all equipment beyond the meter belongs to 
the customer and he is responsible for the maintenance, repair and replacement 
thereof.  There may be exceptions but this should not be addressed as part of the 
COS study. 
 
 

10. HIGH LEVEL METHODOLOGY 
 
This section describes at a high level the COS process as is illustrated in the figure 
below.   
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5 Main processes have been identified: 
 
Network capital cost analysis   This is the process by which the capital provision for 
every component of the network and for every supply point on the network is 
calculated which involves the following processes: 
• Identify all possible types of equipment used in the network.  These are to be 

grouped logically. 
• Determine the replacement value of each for a distributor. 
• Determine the revenue requirement replacement cost per item. 
• Determine the quantities of equipment for each network segment. 
• Calculate the total revenue requirement replacement value for each network 

segment. 
• Calculate the total revenue requirement costs as at every supply position. 
• Normalise the estimate for capital costs to the provision in the budget. 
 
Network layout and customer details.  This is the process by which the network is 
transformed to a representative network and then the required details of customers 
have to be linked to the relevant points on this network. 
• Design a representative network diagram. 
• Link the groups of customers and individual large customers to every supply 

position on the network.  
• Allocate a consumption and size classification to each customer. 
• Calculate the total infeed data for every network supply point namely: kWh, kVA 

and POD’s per load profile category. 
 
Load flow and profile analysis.  This is the process by which representative 
customer demand profiles are used together with customer details and network details 
to calculate a profile of every network so as to be able to know what units to use in 
determining unit charges. 
• Obtain representative load profiles for all distributors to be involved in the study. 
• Calculate the representative load profile ratios, 
• Multiply the infeed quantities with the representative load profile ratio’s to obtain 

the infeed profiles. 
• Add the loads from outflow networks to the infeed quantities plus the losses to 

determine the load profile through each network. 
• Calculate the key quantities for the load through each network segment. 
 
Total cost analysis.  This is the process by which the budget costs of the distributor 
are firstly ringfenced, then allocated to different parts of the business and then 
allocated to the different cost drivers in the business to end up with a set of costs per 
tariff cost category.  This process is illustrated by the figure below. 
• Obtain the ringfenced budget for the distributor. 
• Do minor ringfencing adjustments required. 
• Allocate the costs to the different parts of the business namely purchases, network 

capital provision, network support and customer services. 
• Apportion these costs to the different parts of the network and different customer 

categories. 
• Allocate these costs to the different cost drivers namely, energy, demand and POD 

type. 
• Allocate the network costs to different TOU periods. 
• Calculate the per unit values for all the cost categories. 
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• Calculate effective costs per load profile category.   
 

 
P - Peak; S – Standard; O – Off-peak. 
 
Price setting.  This is the process by which inputs are given into the costing process, 
then to simplify and to change the cost reflective tariffs to reflect the policy and 
constraints applicable in the distributor. 
• Analyse the current pricing policy. 
• Make the required adjustments to the COS and reconciliate. 
• Analyse the metering constraints and make the required simplifications. 
• Analyse the proposed pricing policy and make the required changes. 
• Develop a full set of tariffs to represent the pricing policy. 
• Analyse the current tariff and compare with the proposed cost reflective tariffs.    
 
Each of these processes is described in some level of detail in the following sections. 
 
 

11. NETWORK CAPITAL COST ANALYSIS 
 
The provisions relating to capital is significant in terms of the magnitude thereof but 
also in terms of using it as a means to allocate operating costs.  The detailed process 
is described below: 
 
Equipment used.   
 
The first step is to identify all types of network components that are used in a 
distributor.  This must differentiate between circuits (lines and cables) and 
transformation (substations and equipment) according to the voltage, size and type.  
Details are illustrated in Table 1.  
 
Equipment replacement cost.   
 
The next step is to determine the replacement cost of such equipment.  This must 
include all costs to establish a particular component as part of the network.  This 
includes, design, purchases, labour and contracts.  Some costs are also illustrated in 
Table 1.  
 
Equipment revenue requirement.    
 
It is obvious that the full replacement cost of the equipment cannot be entered as the 
cost used for tariff setting.  It is a requirement to establish the relationship between the 
cost of different components on the network which are characteristic of the equipment 
cost and the expected life.  The revenue requirement is therefore usually set equal to 
depreciation plus a rate of return on the replacement asset value.  The rate of return 

c/kWH R/kVA R/cust
P/S/O P/S/O

Purchases yes yes X

Network costs
Capital X yes yes
Support X yes yes

Customer services X X yes

COST ALLOCATIONS
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should be equal to the average achieved for the distributor in the budget.  This is 
illustrated in Table 2. 
 
Equipment quantities per network. 
 
The next step is to determine how much of the different equipment is used on different 
parts of the network. The number of equipment of every type has to be specified for 
every network component as per the representative network diagram.   This is 
illustrated in Table 3. 
 
Network segment revenue requirement. 
 
With the component revenue requirement cost and the quantities of each for every part 
of the network, the total revenue requirement for every component of the network can 
be calculated.  This is illustrated in Table 4.  
 
Total network revenue requirement . 
 
The next step is to calculate the total network revenue requirement capital cost as per 
supply point on the network.  This involves adding together the revenue requirement 
cost of every network through which the load flows to a particular supply point.   This is 
illustrated in Table 5.   
 
 

12. NETWORK LAYOUT AND CUSTOMER DETAILS 
 
The detailed network of a particular distributor cannot be used as the bases of a COS 
analysis.  It is therefore a requirement that a representative network diagram be 
created which will represent the distributor network for pricing purposes.   The way in 
which such representative network diagram is constructed will largely be influenced by: 
• the pricing policy of the distributor in respect of the extent of pooling to be done 

with reference to the network supply points 
• the availability of data that is significantly identifiable per network segment.   
 
The details of customers supplied from different positions on the representative 
network diagram has then to be determined. 
 
Representative network diagram. 
 
The total distributor network has to be simplified to a representative network.  The 
network of all depots or different distributors which could possibly be combined should 
be the same.  The technical staff of the distributor need to provide the required input to 
identify to what extent there is differentiation between the distributors should be 
analysed separately and for which an alternative network has to be created. 
 
The second issue to be considered is the extent of availability of customer and network 
information which are split per the different categories proposed.  Once this has been 
done the representative network is designed as one of the first inputs into the COS 
process.   
 
 
Customer/network information. 
 
Once a representative network diagram has been constructed customers need to be 
linked to each of the network supply positions.  This can be a difficult exercise but is 
essential to be able to build up the network loads and to calculate the revenue per 
network.  The following information is the absolute minimum requirement for every 
network: 
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• The total kWh and demand where available used for every representative load 
profile. 

• The number of points of delivery. 
• The revenue per customer grouping. 
 
From this detail will be constructed for the different network load profiles, the existing 
revenue per network and the new revenue per network.  
 
 
Customer and pricing details. 
 
To do the required pricing and COS modelling it is a requirement that the full pricing 
policy be captured in a tabular form.  The following details must be provided. 
 
• All  tariff charges 
• Connection fees and other contribution,  
• Service fees 
• Metering types applicable 
• Descriptive details about special requirements 
 
This detail must be stated so that the required adjustments can be made to the costs 
which are to be applied to the different customer categories taking full cognisance of 
past and current practices.  
 
The following details must be provided for all customers for every network supply point: 
 
• Number of customers,  
• Consumption  
• Maximum demand. 
• Applicable tariff 
• Metering type 
• Supply voltage  
• System voltage 
• Applicable representative profile. 
 
With this detail available the revenue can be calculated for every network and any 
adjustments to the costs can be made to reflect the current pricing practices.  This is 
partly illustrated in Table 6. 
 
 

13. LOAD FLOW AND PROFILE ANALYSIS 
 
One of the critical issues in any COS supply analysis relates to the pattern in which 
customers use the electricity and the impact that this has on the costs of different 
components of the network and purchases.   The following policy is proposed in this 
respect: 
 
• Various representative load profiles have to be created to represent the generic 

load uses of customers.  
• This should be done per project so that combinations can be done of different 

depots/LG areas and therefore enough categories have to be created to represent 
the wide differentiation between customers. 

• The profiles have to be built up, starting from representative load profiles,  then 
infeed point load profiles and finally network load profiles. 

• The total purchase load profile calculated from the bottom up has to be compared 
with the total purchase load profile.  If errors are too significant, new representative 
profiles should be established and quantities per representative profile have to be 
changed. 
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Representative profiles. 
 
The ideal is to work with half hourly load profile data for one full calendar year.  This is 
a data intensive methodology but is superior to any methodology with less data 
because of the following: 
 
• Significant errors can be caused for example where a distributor’s highest 

maximum demand appears in a winter peak period, a particular network could 
have its highest demand in a Summer off-peak period.    

• Tariffs which are based on details send incorrect messages to customers which will 
cause overcharging of some customers and increasing costs. 

• Enough profiles have to be created to reflect real differences in usage.  Where 
there is a significant number of customers with a particular behaviour which is 
substantially different from any of the others, a new profile has to be created. 

 
The following aspects could be reason for the creation of a new representative profile: 
 
• A load management strategy by the distributor such as geyser load control. 
• A load management strategy such as a TOU tariff to customers. 
• A particular consumption pattern such as holiday homes in a town. 
 
In many cases it will be difficult to separate such usage but by being sensitive thereto 
the tariffs can be developed in such a way that the correct signals can be given to the 
different groups. 
 
To use any load profile it needs to be set in terms of a ratio which can be applied to the 
total consumption for that particular profile and network infeed point.  All load profiles 
are therefore converted to a ratio for every half hourly period as a percentage of the 
total annual load. 
 
Infeed profiles. 
 
To be able to calculate the load on a particular network one firstly has to calculate the 
profile at every infeed point on the network.  This is calculated by: 
 
• Multiplying the total load for every representative load profile being fed in at that 

point with the representative load profile ratio to establish the total load of every 
profile. 

• The values for every representative profile are then added together.  
 
Network losses and total energy balancing.   
 
The losses in the network is required in various instances.  The process followed to 
calculate the losses of every network component is as follows:  This is illustrated in 
Table 7. 
 
• 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 process of modification will require qualitative assessment of various factors 
such as remoteness of certain loads and non-payments.   
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This will then yield the loss factor for every network component.  This is then used to 
calculate the total losses which should be applied to every supply point by considering 
the losses involved in every network through which such load would flow.  These 
losses will include technical and non-technical and therefore any knowledge about 
non-technical losses should be used to determine the loss factors. 
 
The total energy will therefore be balanced by modifying the loss factors.  
 
Network profiles.  
 
The next step is to calculate the loads going through every network component.  This 
should done be as is illustrated in Table 8.   
 
• Calculate the load being taken at the infeed point of every network by adding the 

losses to the load being taken from the outgoing side of that network. 
• Calculate the load through each individual network by adding the load infeed at the 

outgoing side of that network to the load going through the next network. 
• This is an integrated process starting with the last points on the networks from 

where loads are taken and working upwards towards the main supply point to the 
distributor.  

• This should be done for every half hour of the year, yielding an annual half hourly 
profile going through every network.   

 
Profile re-conciliation. 
 
It is essential that an assessment be made of the accuracy of the representative load 
profiles used.  This is done by calculating the annual load profile generated from the 
bottom up calculations and comparing that with the annual purchase load profile. 
 
The following comparisons should also be done: 
• Compare the peak, standard and off-peak ratios of the two profiles. 
• Calculate the standard deviation and mean of the differences between the two 

profiles. 
 
New representative load profiles will need to be found or constructed.  It may also be 
necessary to change some of the assumptions in respect of consumption data per 
supply point to bring these differences to acceptable levels. 
 
Profile quantities. 
 
The COS analysis cannot be done for every half hour in the year.  These quantities 
have to be reduced to quantities which are possibly required in the COS methodology.  
The following is proposed in terms of reducing the load profile data for every network: 
 
• It must yield the total kWh, the maximum demand, the ratio of consumption 

between peak, standard and off-peak periods. 
• These values should be obtained for the whole year, each of the seasons, the 

highest maximum demand month, the highest maximum demand week and the 
highest maximum demand day. 

 
The total year’s data is thereby reduced to a small number of variables which can be 
used for various purposes in the methodology.  This is illustrated in Table 9. 
 
 

14. TOTAL COST ANALYSIS 
 
With all of the above data in place it is possible to start the real process of COS 
analysis per customer category.  Various steps are involved in this process as is stated 
below. 
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14.1. Distributor budget. 

 
The first step is to establish the basic distributor costs as are recognised and approved 
by the regulator.  It is clearly recognised that there would be various shortcomings in 
this data and that it cannot be used unchanged for a COS analysis.  The following is 
recommended in this respect: 
 
• The budget figures as for the applicable financial year should be used. 
• The figures need to be the budget as approved/accepted by the shareholder(s) and 

regulator. 
• The recommended format is the one produced by the ringfencing study or 

accepted by the shareholder(s) or regulator.  
  
The operating costs and capital provisions should be used as per the income 
statement.  The capital cost will however be allocated to different network segments 
based on the ratios achieved from the revenue requirement replacement cost 
calculations. 
 
 

14.2. Ringfencing adjustments. 
 
It is a known fact that many distributors all over the world are not very well ringfenced.  
It is essential that some ringfencing methodology be applied to ensure that only true 
electricity distribution activities are included in the budget and which any costs that 
have to be carried by the distributor be shown separately whether it be a tax or other 
separate distortion. 
 
It is essential that any adjustments made to the budget cost be shown clearly so that 
they can be audited.  It is possible that some ringfencing studies will ringfence the 
costs to the electricity distribution activity whereas it is really required for network 
service and customer services separately.  This is a whole issue on its own, not 
discussed as part of the COS methodology. 
 
When these adjustments have been made the ringfenced cost of the distribution 
operations will be known and can be allocated.   
 
 

14.3. Cost separation. 
 
The next step is often a very difficult one because of the lack of accurate cost 
accounting generally applied in distributors.  This is not a critisism but a reflection of 
the relative small size of many distributor units and the fact that the same resources 
are used to fulfil cross functions. 
 
The capital costs should be allocated according to the network revenue requirement 
replacement values already described.  The support costs have to be allocated to the 
following: 
 
Customer services costs: 
• metering per metering type, 
• customer services per customer category,  
• marketing per marketing category.  
 
Network support costs: 
• every network segment in the representative network diagram. 
 



Cost of Supply Methodology – Copy Right                   31 July 2000  Page 17 of 25 

The challenge is to separate the costs which in many cases are not separated in the 
budget.  Extensive discussions and inputs will be required by the technical and other 
staff of the distributor.  It is also possible to use the revenue requirement replacement 
values to do allocations of support cost.  The process proposed is illustrated in Table 
10. 
 
First step separation: 
 
• The purchase costs. 
• Network costs. 
• Customer services costs. 
 
The purchase costs are usually accounted for and recorded separately. 
The network and customer services costs are difficult to separate.  The detailed 
budget may provide some support.  The items which should be allocated separately 
are: 
 
To customer services. 
• Customer service centre costs. 
• Customer metering, meter reading and billing. 
• Marketing and communications. 
 
To network services. 
• Statistical metering. 
• Maintenance costs. 
• Technical staff costs. 
• Field staff and vehicles. 
• Network control rooms. 
• Operating costs. 
 
Second step separation. 
 
When all costs which can be allocated to a particular category has been allocated, the 
next process should be started.  This involves allocating a percentage of the cost to 
different sub-categories.  The following categories have been identified: 
 
Network services. 
• HV circuits and transformation down to MV. 
• MV circuits and transformation down to LV. 
• LV circuits and service connections. 
 
The reason for this split is that in many distributors the staff are authorised to work on 
each of these different Voltage levels.  Engineering staff would therefore be able to 
give an indication of the number of staff linked to each part of the system.   It may also 
be possible to make some meaningful qualitative allocation of costs to certain 
geographic areas.  
 
Customer services. 
• Small power customers. 
• Large power customers. 
• Residential customers. 
• Rural customers. 
 
Third step. 
 
When the qualitative inputs have been done to allocate cost to the categories given 
above these costs still have to be allocated further to all the different customer service 
and metering categories and to every different component of the representative 
network diagram.  
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The remaining costs should then be allocated based on some allocation factor.  The 
options which should be considered, are as follows: 
 
• The capital provision for every network component. 
• The number of points of delivery. 
• The number of transformers. 
• The distance of lines (km). 
 
The support costs will then be known per network segment. 
 
 

14.4. Allocation to network cost drivers. 
 
The total cost of purchases, network capital and support plus customer services is 
shown in Table 11.  One of the next important step is to allocate these costs to the 
different cost drivers namely:  
 
• Units (c/kWh) costs which are costs which vary according to the number of units 

used by customers.  This is mainly the energy purchase cost. 
• Demand (kVA) costs which are costs that vary according to the maximum demand 

being used by customers.  This would refer to most of the network costs. 
• Point of delivery (POD) costs which are costs which vary according to the number 

of points of delivery from which supplies are taken.  Some of the network costs are 
largely influenced by the fact that another point of supply has to be established 
irrespective of the relevant demand.  

 
Qualitative inputs are required by the technical staff of the distributor to be able to 
establish an accurate allocation of these costs.  The following should be noted in this 
respect: 
 
• The main part of the network costs should be allocated as a demand cost because 

the design of most networks and the need for upgrades are driven by the maximum 
demand being incurred on a network.   

• A part of the network costs should be allocated based on the number of POD’s.  
The reason for this is that costs are largely independent of the capacity required 
except that the network has to be extended to an additional POD.  An example is in 
rural areas exposed to intensive lightning, the conductors are sized not based on 
the capacity but based on the fault levels and lightning expectancy in an area. 

• A large portion of the maintenance cost especially in rural areas are independent of 
the size or capacity of the supply required.  For example to respond to a drop out 
fuse that has tripped, is the same for a 25 kVA supply as for a 100 kVA supply.   

• Overhead costs should be allocated as a demand cost, and not as an energy cost 
as these overheads relate to the majority of other network costs which are demand 
related.   

 
 

14.5. TOU allocation. 
 
A large portion of the network costs depend on the maximum demand being incurred 
on a particular network.  The maximum demand depends on the usage profile on the 
particular network.  The energy cost is already heavily differentiated to signal to 
customers that peak power is expensive.  In many cases this signal will already 
encourage customers to move loads out of the peak times.  It is however necessary to 
also reflect the network COS at different times of the day. 
 
The capacity of most electrical equipment is based on its thermal limitations which is a 
function of time.  The capacity of most equipment is stated for a half hourly integration 
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period.  All analysis of capacity costs will therefore be based on the half hourly 
integrated maximum demands.   
 
The question is how the network costs should be allocated to different times of the 
day.  This should relate to the ratio of maximum demands at the different times.  The 
following methods have been considered: 
 
• The maximum demands for each period of the one day that the maximum demand 

was incurred in the year. 
• The average maximum demands for each period of the week that the maximum 

demand was incurred in the year. 
• The average maximum demands for each period of the one month that the 

maximum demand was incurred in the year. 
• The average maximum demands for each period in the year. 
 
It is understood that the networks are theoretically designed to cater for that one single 
maximum demand in the year.  The reality is that the utility and probably most of the 
customers in an area would probably accept that the supply is interrupted for up to 5 
times per year if it could significantly reduce their tariffs.  The shorter the period 
selected, the higher the possibility of having very high price differentials.  The problem 
with the use of the ratios of demand for one particular day only are as follows: 
 
• Most customers would have accepted an interruption for that one day. 
• The very high peak could have been a freak incident which may have been caused 

due to a trip on the system or a co-incidents of happenings just on that particular 
day. 

• The network design may therefore not be based on the one freak demand but on a 
consistent very high maximum demand. 

   
Despite all of this, the philosophy behind the COS methodology is that it is based on 
LRMC and therefore that demand which really causes the cost to increase should be 
used.  It is therefore proposed that the average maximum demand in every period 
be used for the week during which the highest maximum demand was incurred 
for the year.   The steps to be followed are illustrated in Table 12.  
 
• Determine the highest maximum demand incurred during the year on the relevant 

network. 
• Calculate the average maximum demand during each of the periods for the whole 

week. 
• Calculate the ratio of the demands for each period relative to the total. 
• Use these ratios to allocate the total network demand related costs to the different 

periods. 
 
These ratio’s should also be calculated for the total purchase profile and this should be 
applicable to any fixed purchase charges which relate to the maximum demand of the 
distributor. 
 
The POD and energy rated costs should not be allocated to the different times of the 
day.  The total costs as for the different time periods are shown in Table 13. 
 
 

14.6. Allocation units and per unit values. 
 
The tariffs and therefore costs have to be specified in per unit values.  The next step 
therefore is to convert the total costs to per unit costs.  The following in this respect: 
 
• The purchase costs will already be stated in terms of per unit values as far as 

some of the components are concerned such as energy rates and maximum 
demand charge. 
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• The fixed network charges which relate to the maximum demand and other 
charges may however not be specified this way.   

• All demand related costs should therefore be divided by the maximum demand for 
every network. 

• All energy related costs should be divided by the total kWh’s through the particular 
network. 

• All POD related costs should be divided by the number of POD’s on the particular 
network.  

 
The units required for this purpose should be derived from the network load and 
customer details.  The units used and the calculated per unit (PU) values are 
illustrated in Table 14.  
 
 

14.7. Tariff cost categories 
 
The costs obtained up to now reflect the cost of every separate network segment.  To 
have a more practical set of charges these have to be set for every network supply 
position stating the total charges at each point.   
 
This involves the network cost closest to the supply position plus all the networks up to 
that point plus the losses incurred in the networks up to that point.  The values stated 
therefore reflects the total cost of supply at that particular network supply point.  
 
One simplification has been applied namely to state only one network charge which is 
applicable to different load profiles in stead of one for every time period.        
 
This is illustrated in Table 15.  Theoretically these are the cost reflective tariffs that 
should be applied to all customers.  It is however not always possible to apply these 
tariffs due to the various practical and political constraints. 
 
 

15. PRICE SETTING PROCESS 
 
Although the pricing policy has played some role up to now, the real impact takes 
effect at this stage.  Although this is a COS methodology the process steps that need 
to be followed because of pricing policies are also stipulated here in summarised form.  
The following key issues need to be addressed as part of the pricing process: 
 
• The metering constraints have to be addressed.  This will lead to simplifications to 

ensure that all costs are recovered by way of charges for units that can be 
measured. 

• Further pooling may be necessary to reduce differentials between the cost pools 
thereby introducing deliberate cross-subsidies. 

• Addressing the effect of past pricing practices.  Of major significance are 
connection fees, capital contributions by customers and developers and any 
component of the cost recovered by charges outside of the tariff.  

• Special levies, taxes or cross-subsidy strategies which are required by central or 
local government or any other stipulation applicable. 

 
Once all the distortions have been taken into account, the customer quantities have to 
be incorporated to establish the revenue which will be generated from the new tariffs.  
The original rates then have to be adjusted to yield the initial revenue requirement.  
 
These tariffs would then reflect the detailed COS analysis and the distortions caused 
by the pricing policies and practical constraints in the distributor. 
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16. INFORMATION REQUIREMENTS 
 
It is clear that the COS methodology requires extensive information. The accuracy of a 
COS analysis depends largely on the quality of information obtained.  The less of the 
information that is provided by distributor staff, the more assumptions have to be 
made.  The ideal but yet practical information requirements are detailed below: 
 
Network details: 
• The full single line network diagrams of the distributor. 
• All equipment sizes and distances 
• All major network components used in the distributor. 
• Replacement cost and depreciation period for these components. 
• Network component details: impedances and losses. 
• Construction of representative network diagram. 
• Quantity of components per network. 
 
Load profiles: 
• The representative annual half hourly load profiles for every customer category in 

the distributor. 
• Annual half hourly profiles for all of the large customers which represent say more 

than 2.5% of the total load. 
• The annual half hourly total purchase load profile for the whole distributor. 
• Optional – The annual half hourly load profile for any of the applicable networks. 
• If the above is not available, any load profiles available in the distributor. 
The profiles provided will have to be used to calculate representative load profiles and 
network profiles within a distributor. 
 
Customer details: 
• The number of POD’s per load profile per Network Supply Point. 
• The KWh per load profile and Network Supply Point. 
• The revenue per load profile and Network Supply Point. 
• Individual large customer details per load profile and Network Supply Point. 
 
Tariff details: 
• All tariff details such as all demand charges, energy charges and fixed charges. 
• All non-tariff charges such as connection fees, deposits and service fees. 
• All policies that reflect the extent to which customers have to contribute to costs not 

covered by the tariff. 
• Total number of POD’s, KWh, kVA and revenue per tariff. 
 
Cost details: 
• The distributor income statements, balance sheets and capital expenditure, 

requirements. 
• Details of any charges/tariffs between the distributor and any other body which 

may not be cost reflective.   
• Ringfenced budget costs. 
• Customer service specific costs. 
• Meter reading costs. 
• Billing costs. 
 
People/Resources. 
• Resources specifically used or allocated to customer service and network services.  
• Resources used specifically for any particular category of Network Segment. 
• Any resources specifically allocated to a particular activity. 
 
Detailed instructions should be developed to ensure that data is gathered accurately. 
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17. DEFINITIONS 

 
It is essential that the staff, management and consultants involved in the study be on 
the same frequency and have the same understanding about the various terms and 
concepts being applied.  In a way this requires that the definitions to be read before 
the document is read.   
 
It is essential to understand that the definitions do not dictate that the way in which the 
business is operated be changed.  The same resources can be used to service 
different functions.   
 
The following definitions are considered essential: 
 
Allocation factors.   
The ratio’s calculated from primary information to allocate indirect and overhead costs 
to business units other then where the costs are incurred. 
 
Asset value.   
The value of the asset as determined according to various methods of valuation. 
 
Circuits. 
For the purpose of the COS study a differentiation has to be made between the cables 
and lines and transformers and substations as the one moves power around while the 
other converts it to a suitable voltage.  Circuits involve the following: 
• All power cables and lines.  It refers to cables and lines involved in moving power 

and not telecommunications cables. 
• All line/cable voltage regulation or switching equipment. 
• All protection and control equipment on the circuits such as line breakers with its 

associated equipment.  
• This includes network circuits and service connections which belong to Distribution.  

In other words it excludes any equipment beyond the point of supply to the 
customer.  

• The line breakers and isolaters should really form part of the Circuits but because 
they are usually part of the substation asset register and are usually serviced as 
part of the substation,  they should be considered part of transformation. 

• Any stations which are required for switching only, not transformation, must be 
considered part of circuits.  

 
Cost Of Supply (COS)  
The total cost of supplying a customer including the purchase costs and expressed in 
terms of: 
• the cost per kWh, the cost per maximum demand taken and cost per point of 

delivery  
• at different points on the network  
• and for different load profiles. 
 
 
Current capital costs.   
The estimated replacement value of the assets. 
 
Current cost book value.   
The current costs minus accumulated current cost depreciation.  
 
Customer supply position. 
Any position on the representative network diagram from where a customer can take a 
supply. 
 
Customer services. 
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In the COS study, customer services will include the activities which are required to 
collect revenue from the customer and to service the customer in all respects.  It 
excludes any activity that has to do with delivering the power to the house including 
the service connection.  The following activities are to be included: 
• Process to connection: Marketing, pricing inputs , quotations, contracts and 

connection management. 
• Metering: Installation, maintenance, reading, calibration and protection. 
• Billing/revenue collection:  Reading data capture, billing, postage, revenue 

collection, cut-offs, reconnects, meter and cable removal.  
• General customer services:  Customer complaints and queries, special requests 

and call desk. 
• Communications:  Local communications, customer days and routine customer 

visits.  
• Administration:  All administration activities required to support customer services 

and a share of the facilities required to service the resources required to undertake 
the above tasks. 

 
Direct costs.   
Costs which are incurred specifically for a particular business unit.   
 
Distribution/Customer services. 
In SEB’s case the term customer services are used for the activity normally used for 
the distribution activity which includes customer services.  It includes network and 
customer services.  It refers to the following activities: 
• All networks at MV (Medium Voltage), smaller than 44 kV (33, 22, 11, 6.6 kV). 
• The MV switchgear in the main infeed substations are considered part of the 

Transmission assets and are excluded from Distribution. 
• The operation of these breakers are however considered part of the distribution 

activity as they are usually required for work on the distribution network and are 
performed by Distribution staff.   

• All activities relating to the above networks are considered part of 
distribution/customer services. 

 
Historical costs.   
The value of the assets at purchased/established cost. 
 
Historical cost book value.   
The historical costs minus accumulated historic cost depreciation. 
 
Long Run Marginal Costs (LRMC) 
The cost of supplying electricity to a customer is the cost of delivering one more kWh 
of energy or kVA of demand or to connect and serve one more Point Of Delivery 
(POD) in the network.  It refers to the structure and level of costs which best reflect the 
long term trend of these costs over the life of the assets and thereafter.      
 
Marginal costs. 
Marginal costs normally refer to the cost of increasing output by a pre-set unit.  In this 
case it refers to increase sales by 1 kWh, or to increase demand by 1 kVA or taking 
one more point of delivery. 
 
Network capital costs. 
The cost of establishing new networks.  It includes planning, design, purchasing costs, 
materials, labour, transport, contracts, administration, in fact all costs associated with 
the installation of additional equipment.   
 
Network segment. 
All the components of a particular section of the network that is believed to provide 
loads to a separate group of customers.   
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Network services. 
Network services include all activities which are involved in delivering the power to 
customers.  Any activity that has nothing to do with the delivery of power and will not 
cause the power to trip if not performed is not considered part of network services.  It 
includes the network capital provision plus network support costs. 
The following activities are involved: 
• Network planning:  considering the growth and planning that future loads can be 

met.  
• Construction:  All construction activities including contracted in services to 

construct any network.  This includes the service connections but not metering.   
• Network maintenance:  All network maintenance activities whether planned or 

unplanned, after hours or in hours, etc.  
• Operations:  All activities relating to operating the network including the field staff, 

control room staff etc. 
• Administration:  all administration activities required to support customer services,  

a share of the facilities required to service the resources required to undertake the 
above tasks. 

 
Network revenue requirement. 
A requirement to provide for the provision of assets from a pricing perspective must be 
made for all network assets owned by the distributor.  This is to cater for repayment 
and replacement and the value should be calculated by the sum of the depreciation on 
current cost using the effective economic life of the asset plus a real rate of return on 
assets equal to the real return required by the owner.  This figure may be different from 
the actual provision in the budget of a particular depot or even distributor because 
some assets may be financed by customers outside of the tariff and the required rate 
of return is in many cases not achieved because of regulatory and other constraints.    
 
Network support costs. 
This refers to all costs associated with ensuring that a network continues to operate.  
This includes the maintenance, operations, administration, repair and all similar costs.  
For this study the customer services costs are excluded from the network support 
costs. 
 
Point Of Delivery (POD) 
A substation or site where a customer takes a supply or various supplies from at the 
same voltage and from the same system. 
 
Ringfencing.   
Process of calculating and allocating costs and revenues to various business units in 
an integrated business.  
 
Representative network diagram 
A network diagram whereby the same infrastructure within a particular definition has 
been grouped to a single network component.  The homogeneous network/customer  
density/cost areas are grouped into separate areas.  All the positions on the 
representative network diagram where customers can take a supply from is named a 
customer supply position. 
 
Short Run Marginal Costs (SRMC) 
The costs typically within a short time period such as a year to increase output by one 
unit.  It usually will exclude capital costs in a network which has the capacity available 
to provide the additional units. 
 
Supply voltage. 
Because voltage plays a key role in the way in which prices are set, it is important to 
differentiate between supply voltage and system voltage.  The supply voltage refers to 
the voltage at which the customer takes supply, in other words at the voltage of the 
actual terminals where the connection is made to the customer. 
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System voltage. 
The system voltage refers to the voltage of the system at which the power is delivered 
to the customer’s premises.   
• It could be the same as the supply voltage or it could be the voltage from which the 

power is transformed down to the supply voltage.   
• The supply voltage will be different from the system voltage where the customer 

takes a supply from the low voltage side of a dedicated transformer which is on or  
very close to the customer’s premises.  

 
Transformation. 
This refers to all equipment required to transform the power from one voltage to a next: 
• Substations: The yard, protection and control equipment, statistical metering, 

cabling and wiring, breakers, transformers and , isolators. 
• Mini substation and pole mounted transformers:  Transformers, control equipment, 

structure and housing. 
• Because line breakers and isolators and the associated equipment are usually part 

of the substation asset register and are serviced by the same staff, this equipment 
could be treated as part of transformation.  

 
 

18. CONCLUSIONS 
 
Undertaking a COS study for a distributor is an extensive process.  A lot of information 
and systems need to be in place for the results to be accurate enough to be able to 
base tariffs on these costs.   
 
Every distributor will also have to create representative networks and depots to 
address the dynamics of the customers, networks and loads in its area of supply.  
Such a study must involve the staff throughout to obtain relevant inputs and to ensure 
that they will also gather value therefrom.  
 

-------------------------------------------------------- 
 


