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Chapter 7  

7 CONCLUSIONS 

7.1 Conclusions on the Proposed Methodology 

Traditional cost allocation methodologies are not cost reflective but provide cross 

subsidies due to averaging. The advanced methodologies in costing infrastructure 

such as MW-Mile methodology and energy losses such as nodal prices are not 

suitable for distribution utilities in Sri Lanka. This study proposed a time based 

pricing model as solution to the question of allocation such costs in cost causation 

based. 

 The proposed tariff scheme consists of two principles. 

i. Design of a time based pricing per energy unit to allocate fixed cost which is 

derived from incremental fixed cost per energy unit.  

ii. Allocation of cost of losses in the network at the time of delivery per energy 

unit. 

With respect to the design of fixed cost allocation, it has been proved that the 

following properties are in place. 

i. It is cost reflective or usage based in the sense that energy is charged 

according to its exact burden on the network. 

ii. Consumer having an average load pattern pays exactly the average cost. 

iii. Consumers who deviate from the average load pattern in a healthy manner 

pays less than the average value while the consumers who deviate in an 

unhealthy manner pays higher than the average.  

iv. It is a more absolute solution compared to MW-Mile with respect to load and 

time vectors. 

v. Thus it provides time based price signals for good demand response.  

vi. It also provides price signals on improvement on the power factor, through 

separate pricing for active and reactive energies. 
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With respect to the allocation of cost of losses, it has been proved that the following 

properties are in place. 

i. It can be applied either power loss is known or energy loss is known. 

ii. It provides time based price signals based on the network loss pertaining at 

the time of delivery. 

The inputs required to the pricing scheme are straight forward and widely available 

related to a distribution network. It also requires somewhat less advanced metering 

infrastructure. The complexity of the calculation is also very much less compared to 

other advanced pricing strategies. Thus it can be applied in distribution networks 

very easily.  

Therefore, it can be concluded, that the proposed time based pricing model is cost 

causation based and suitable to implement for distribution networks in Sri Lanka. 

7.2 Recommendations for Future Research 

Subsection 7.1concludes the suitability of using the proposed strategy in achieving 

the targeted objectives of this study. This subsection recommends the possible 

avenues for future research based on this study. 

7.2.1 Incorporation of cost functions according to type of asset 

This study investigated the methodology of costing an infrastructure to ensure the 

recovery of exact extent of use. The governing equation is (4.4) 
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Even though this study assumes that � (� �) linearly varies with the load, in practice 

the actual cost curve vary on the nature of the infrastructure or may be non linear and 

discontinuous. For instance, if transformers are considered, they are in discrete 

values such as 630 kVA, 1000 kVA etc. Therefore the cost curves may in the form of 

(7.2). 
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� +  ��, 0 < � � ≤ 630

� �  �
� +  � � , 630 < � � ≤ 1000 �  (7.2) 

Where � �, � � ,��,� � , are variables which may be constants or functions of � �. 

An infrastructure is a combination of different types of assets.  If the   � (� �) for the 

total asset is derived from summation of asset components (such as transformers, HV 

line) the resolution of extent of use can be increased. 

7.2.2 Incorporating location based variation for fixed cost 

One important aspect of the proposed strategy is that it produces a selling price per 

energy unit at a time. Let us consider two adjacent clusters of a network. Selling rate 

of energy unit of one cluster will be the purchasing rate of other cluster. That is the 

resolution of the network clusters are increased the more location variation can be 

incorporated. As an example, if 11 kV line is considered of customer service centers 

level instead of branch level, the location variation can be achieved. 

7.2.3 Possibility in application of real time pricing 

The proposed strategy can work out an exact price for energy delivered at a 

particular power, provided the load curve is known. By its construction when the 

load varies with time the cost of energy also varies. Therefore if the load can be 

predicted and the respective ��,�  is predicted, the strategy can be easily applied for 

real time pricing. 

7.2.4 Incorporation of long run marginal costing concepts 

The proposed strategy was developed to ensure the recovery of a known fixed cost. 

Long run marginal costing approach is one concept to calculate fixed cost. In such a 

scenario, the long run marginal cost concepts can be easily incorporated with the 

proposed strategy. This can be achieved by simply redefining the � (� �) 

incorporating long run marginal cost parameters. As an example let us consider (7.3). 

�(� �) =
��

���
� �   (7.3) 
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Where, ��  is the marginal cost per unit demand per year [LKR kVA-1 year-1] for the 

asset base.  

Application of (7.3) is illustrated in the Appendix - F using ��   value which is 

estimated in Appendix - G, for the 33 kV/11 kV primary substations related to the 

Negombo branch, LECO. It is noted that only scaling change is expected in this 

application. 

 


