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ABSTRACT: The significance of distribution loss allocation (LA) has increased since the 

deregulation of the energy market and the establishment of distributed generation (DG). This 

paper proposes a novel approach to the distribution of electricity in radial networks, focusing 

specifically on the operations of Local Authorities (LA). The proposed methodology 

comprises three distinct components, employing power flow analysis to incorporate active 

and reactive power flows on the transmission lines in Los Angeles (LA). The calculation of 

power loss involves the consideration of every node, starting with the source nodes that 

generate power beyond their capacity. Consequently, the power dissipation is distributed 

among the loads connected to each individual node.  Based on the data obtained in the 

previous phase, the aggregate power loss is subsequently attributed to Distributed Generators 

(DGs). In contrast to the preceding phase, the current stage involves the allocation of power 

losses to nodes that are connected to sink nodes when the load surpasses the generation 

capacity. The final stage of the process is normalization. The proposed methodology was 

implemented and evaluated on two distribution feeders, and the obtained results were 

subsequently compared to those generated by established methodologies. 

Index Terms: Distributed generation, loss allocation, radial distribution systems. 

1. INTRODUCTION 

The role of distribution networks has 

undergone a transformation from a passive 

to an active state due to the increasing 

adoption of distributed generation (DG) 

and the gradual transfer of distribution 

responsibilities from consumers to 

prosumers.   The current circumstances 

have led to the transfer of several 

difficulties that were previously impacting 

the transmission network to the 

distribution networks.  

Loss allocation, also referred to as LA, is a 

structured approach utilized to ascertain 

the specific share of total distribution loss 

that may be attributed to particular loads or 

distributed generation (DG) sources. 

Within the field of legal analysis, it is 

customary to employ the abbreviation 

"LA" as a means to denote "loss 

allocation." Based on the comprehensive 

analysis undertaken, this method is 

frequently perceived as an impediment.   

A significant proportion of individuals 

engaged in the management of distribution 

systems exhibit non-compliance with a 

standardized protocol, and the domain of 

optimal distribution line management is 

presently in its nascent stages of 

development. Although the study of 

distribution line techniques is still in its 

early stages, there is a significant body of 

existing knowledge regarding the various 

strategies used in the design and 

construction of transmission lines.    

The current methods utilized for the 

dissemination of Los Angeles (LA) were 
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initially implemented as mechanisms for 

the distribution of LA. The use of marginal 

analysis, as demonstrated in this specific 

situation, involves the calculation of 

marginal loss coefficients. The coefficients 

are employed to evaluate the extent of the 

impacts that changes in active and reactive 

node injections have on the total loss.  

The coefficients utilized in this study are 

derived from the results of the power flow 

analysis. The coefficients listed above are 

employed to determine the specific 

contributions of distributed generators 

(DGs) and loads to the overall loss. In 

order to address any overestimation, it is 

crucial to incorporate appropriate 

modifications to the results obtained using 

this methodology.    

The utilization of Newton-Raphson power 

flow outcomes holds significant 

importance for both the aforementioned 

methodology and the simplified 

methodology. Distribution systems with a 

large number of nodes encounter 

limitations in power flow methods due to 

the presence of lines with low resistance 

compared to reactance, as well as lines that 

are unusually long or short. The 

restrictions stated above are linked to the 

application of power flow techniques.  

 

2. EXISTING SYSTEM 

 The utilization of the Y-bus matrix is 

constrained to distribution systems that 

primarily employ overhead wires due 

to its inherent characteristic of having 

a significantly low shunt admittance. 

The aforementioned difficulty poses a 

significant impediment to the 

successful adoption and integration of 

Z-bus technology.  

 The efficacy of the proposed method is 

principally contingent upon the use of 

a recently devised admission matrix 

that is specifically customized for the 

bus network.  

 According to Carini et al. (year), the 

conventional method of linguistic 

analysis (LA), which encompasses 

both proactive and reactive 

methodologies, may not produce 

accurate results under specific 

circumstances.  

 The Branch Current Distribution 

Method (BCDM) is utilized to 

calculate the loss at each node. This 

method involves evaluating the current 

flowing through the upper branches of 

the node. 

 

3. PROPOSED SYSTEM 

 This study introduces a methodology 

for the regulation and administration of 

Distributed Generators (DGs) in radial 

medium voltage distribution networks, 

with a specific focus on the approaches 

utilized by Local Authorities (LAs).   

 At the commencement of the 

procedure, a numeric value of zero is 

allocated to signify the presence of 

power outage at a specific group of 

nodes. The subsequent procedure is 

initiated to initiate the progression.    

 The power loss resulting from the 

remaining nodes is subsequently 

modified to incorporate the power loss 

arising from the connections between 

the nodes that have been allocated zero 

power.    

 At now, the application of 

normalization is being employed as a 

means to mitigate the unintended 

consequence of disproportionate 

compensation for aggregate losses.    

 The determination of the power flow 

result dictates the future steps to be 
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undertaken.  The methodology 

encompasses a tripartite sequence of 

phases, as outlined in the subsequent 

manner. 

Calculating the loss allocated to 

the loads: 

Loss due to active flows: 

In order to determine the active source 

nodes, it is crucial to identify nodes where 

the amount of active generation exceeds 

the amount of active demand.   The 

calculation of the loss suffered by active 

flows on non-source nodes is of utmost 

importance. There exists a hypothesis 

suggesting that the active loss occurring at 

active source nodes holds negligible 

relevance. Therefore, the determination of 

active losses at loads is derived from the 

analysis of active flows.  

Loss due to reactive flows: 

Currently, our aim is to find nodes that 

have a reactive generation ratio that 

exceeds their reactive demand. 

Consequently, the nodes will be 

categorized as reactive source nodes and 

allocated a loss value of zero. The 

subsequent stage entails the quantification 

of the magnitude of energy dissipation that 

occurs at loads and other nodes due to 

reactive fluxes. The aggregate loss is 

determined by the cumulative sum of 

losses resulting from the active and 

reactive flows associated with loads.  

Calculating the loss allocated to 

the DGs: 

 
Fig .1. One element of the apparatus 

employed for the delivery of samples to 

facilitate further distribution.

 
Fig.4. This device enables the execution of 

a methodical and structured dissemination 

of samples. 

 

4. CASE STUDY 

Figure 6 illustrates the practical 

implementation of the suggested Local 

Area (LA) technique in a case study done 

on a rural distribution network.The 

network consists of a group of 17 nodes, 

comprising 12 loads, 3 distributed 

generators and 16 power distribution lines.   

Table I presents the resistance values of 

the distribution lines, which are indicative 

of the outcomes of electrical transmission.   

 
Fig.3. The subsequent sections outline the 

consecutive stages contained in the 

suggested methodology for Language 

Analysis (LA). 
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Fig.4. The execution of the 

implementation of the resource 

distribution test feeder has been 

completed. 

The disruption of the electrical 

connections between a node and its 

power sources, which are responsible for 

supplying it with electrical energy.   

Hence, one could posit that the 

positioning of weights at the ends of 

longitudinal conduits frequently leads to 

the dispersion of significant losses. The 

prevailing conditions have exerted a 

substantial influence on the formation of 

this outcome. The assertion is supported 

by the information presented in Table II, 

indicating that the substantial losses can 

be primarily attributed to the burden 

placed on node 11.    

Power loads that are situated in close 

proximity to dependable generation sites, 

particularly at node 5, generally have 

decreased levels of loss.   One significant 

advantage of the proposed technique is 

its meticulous examination of the system 

topology of Los Angeles.    

Upon comparing the existing system with 

the pro rata approach, it becomes 

apparent that the former exhibits a 

greater commitment to egalitarian 

principles by considering the geographic 

dispersion of clients.  

The outcomes of following the 

prescribed methodology are contingent 

upon factors related to demand 

development, customer behavior, and 

geographical location.   In this particular 

context, the application of the possibility 

for a significant loss in Node 8 is being 

utilized as an illustrative example. The 

incorporation of the marginal approach 

into the linear algebra framework 

introduces a heightened computing 

burden as a result of the requirement to 

compute the Jacobian matrix.    

The Z-bus methodology is characterized 

by the necessity to compute the Z-bus 

matrix, which can be a time-consuming 

task when dealing with intricate 

distribution networks.   Nevertheless, the 

methodology presented in this study 

entirely depends on the utilization of 

power flow data, hence obviating the 

necessity for any further computations.  

The Z-bus and concise transmission 

mechanisms were initially developed for 

implementation in the region of Los 

Angeles. The previously suggested 

approaches provide an equitable portion 

of the total loss to the inactive bus.   In 

order to attain a fair allocation of the loss 

incurred at the slack bus, it is crucial to 

implement suitable adjustments to the 

results of these approaches.  

Ensuring the elimination of losses arising 

from the inclusion of the slack bus in 

distribution load allocation is of 

paramount significance. The allocation of 

losses to the slack bus in the Los Angeles 

electricity system should be avoided, 

resulting in a requirement for its 

associated distribution to be zero.   Due 

to the integration of radial distribution 

networks during the initial design phase, 

the suggested technique does not 

necessitate any modifications to 

accommodate them.  
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5. CONCLUSION 

This study introduces a novel methodology 

for allocating responsibility for losses in 

radial distribution networks. The 

quantification of the loss experienced by a 

given node is accomplished by combining 

the expenses associated with its 

interconnected links and the losses 

incurred by its adjacent nodes.   In the 

subsequent analysis, we explore the 

manifold advantages associated with the 

proposed methodology.   The congruity 

between the selected approach and the 

outcomes of the power flow analysis may 

be observed.   A direct correlation may be 

shown between the amount of energy 

produced and consumed, and the losses 

incurred in both distributed generators 

(DGs) and loads.  

The quantity of loss encountered is 

significantly influenced by the spatial 

configuration of distributed generation 

(DG) and individual loads.  

The methodology is easily comprehensible 

and may be implemented with minimum 

reliance on computational resources or 

intricate programming.   The 

aforementioned methodology necessitates 

the implementation of certain measures on 

an hourly basis to mitigate the fatigue 

incurred throughout the day, hence 

necessitating a substantial time 

commitment.   

 Given the current circumstances, the 

authors are actively engaged in developing 

a stochastic approach with the objective of 

achieving load equilibrium. This 

methodology takes into consideration the 

intrinsic fluctuation of loads over a 

specific time period. The primary goal of 

this phase is to mitigate any discernible 

alterations in energy dissipation that may 

arise from the transmission of load data.  
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