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1. INTRODUCTION 

CAD of distribution electrical networks is acutely 

needed for both the network functionality and safety 

and the currently determination of the technological 

consumption (TC). Using powerful software whose 

efficiency is already proved represents a sine qua non 

condition. In this respect, Paladin Design Base is an 

integrated system of programs that include modeling 

and computing tools very useful and performing for the 

solving of the electrical problems from the design stage 

up to those belonging to the electrical networks and 

systems exploitation and maintenance. 

But, like other software, Paladin DesignBase 

calculates the electrical power losses and consumption, 

without making the transition to the electric energy 

balance on a chosen area, as required by the standard 

definition of TC. Both the algorithm and the software 

interface originally designed and realized by the authors 

come to eliminate this deficiency of software specific to 

the electrical networks modeling. 

The TC determined through the difference between 

counters indications is an indicator of quality 

concerning the plan fulfillment. However, based on 

these indications is difficult to determine the TC real 

value because important commercial losses may occur 

due to the low precision of measurement, un-

simultaneous readings, energy theft etc. It is therefore 

necessary to know the real TC in the various network 

elements and compare it with allowable values. In 

parallel with the energy TC determination by 

appropriate evidence, it is necessary that regularly, 

quarterly or annually, to determine the energy TC by 

post-calculation and forecasting, i.e. to assess it. For 

this purpose, it is necessary to elaborate and develop 

software instruments for the electrical losses calculation 

in order to use them in the TC determination on any 

chosen area or elements and to compare the results with 

the measurements and with the admissible values.  

2. TECHNOLOGICAL CONSUMPTION  

According to [6], the active power consumption is 

the electrical power consumption related to the 

electrical power transport and distribution processes. At 

the same time, the TC of the electrical power related to 

an area is calculated as the difference between the 

incoming active electrical energy Wai and the outgoing 

active electrical energy Wao. As a percentage, it will be 

as follows: 
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The incoming active electrical energy may be expressed 

with the relationship 
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where Wpk is the electrical energy produced in the 

power plant k; 

 Wcsk - the electrical energy consumed in the self 

services of the power plant k; 

 Wimpj – the electrical energy imported on line j; 

 M and L – number of power plants, respectively of 

electrical lines from the established area; 

 ∆W  - energy losses. 

 At its turn, the outgoing active electrical energy is 

expressed by the relationship 
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where Wvi represents the electric energy sold in the 

junction i; 

 Wexpj – the electrical energy exported through the 

line j; 

 I – number of junctions from the area. 

 As a matter of fact, the TC of the electrical energy 

within an established area include the following loss 

categories: 

 - technical losses related to the processes of the 

electrical power transport and distribution in the 

conditions provided by the installation design, 

respectively resulted from post-calculations; 

 - technological losses due to deviations from normal 

functioning, caused either by incomplete installation 

development, or by incorrect functioning; 

 - commercial losses, resulting from errors due to the 

quality of electrical power measurements and 

organization groups and also including some un-

quantified power consumption, owing to the measuring 

transformers, as well as electrical power thefts. 

 Studies show the fact that reducing losses in the 

networks is, in most cases, more economical than a 

proportional growth of generation capacities. 

3. USED SOFTWARE  

 The analysis of the distribution networks is proved 

to be more and more important as long as the TC 

reduction is more and more acute. In this case, to use a 

software that on the one hand includes all necessary 

programs for a detailed system analysis and on the other 

hand has demonstrated already its efficiency, is sine qua 

non. 

 Paladin DesignBase is one of the most performing 

software dedicated to the design, analysis and 

exploitation of the electrical systems using computers. 

This product represents a powerful set of instruments 

for calculus and modeling that allow the electrical 

problems solving from the design phase and up to the 

exploitation and maintenance stages of the electrical 

systems. It also has a very friendly and powerful 

graphical interface. 

 The software interface, called "TC Calc", has been 

elaborated by the authors in the high level programming 

language Java owing its reliability and simplicity. 

4. PROPOSED ALGORITHM  

The algorithm was designed so that the TC 

determination may be made at any level, depending on 

the user desire, i.e. starting from the electrical lines and 

transformers up to a power station or even a regional 

center. The software tool developed by the authors 

represents an interface between the electrical power 

distributor and facilities offered by Paladin DesignBase. 

The starting point is represented by the daily load 

curve of power consumption. The load characteristic of 

a power station (PS) from the medium voltage (MV) 

urban network of the Cluj-Napoca branch, which was 

previously entirely modeled [4], is presented in fig. 1 

for exemplification. Characteristic data of such load 

curves should be imported in Paladin DesignBase for 

each end-user. So, to define and realize an export - 

import “patern” file for the data demand and collection, 

will be very important for the proposed application, in 

order to realize the interface between the modeling 

software and the process of electric power distribution. 

 

 

Fig. 1. Daily load characteristic of an electrical power station 

 

In the presented load characteristic, PM and Pm are 

the maximum, respectively minimum values of the 

active power during the observation period. Using the 

24 data read from the graph we can determine tM and tm 

representing the time periods of a day when functioning 

constantly at PM, respectively Pm the same energy 

consumption will be obtain as in the real case. 

 
84
_____________________________________________________________________________________ 

Buletinul AGIR nr. 3/2012 ● iunie-august

_____________________________________________________________________________________WORLD ENERGY SYSTEM CONFERENCE - WESC

 



SOFTWARE INTERFACE FOR THE TOTAL LOSSES DETERMINATION USING PALADIN DESIGNBASE 

 3
 

For example, the period tM may be determined as 

follows: 
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where S represent the surface of the area between the 

load characteristic and the two axis and it may be 

calculated with the following expression: 

  ∑
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where Pi are the 24 values of the electric power during a 

day. 

With the above mentioned variables, relation (1) 

becomes 
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where ∆PM, ∆Pm are the total losses corresponding to 

the tM and tm intervals;  

Pin_M, Pin_m – amount of powers entered in the 

considered area, corresponding to tM and tm. 

These four powers are obtained by running twice the 

Paladin DesignBase steady state program corresponding 

to the PM şi Pm values and will be automatically 

retrieved using commands defined in the realized 

interface „TC Calc”. 

At the MV level, in the case when the transformers 

HV/MV are not taken into account, the TC can be 

calculated with the following expression 
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where PtM and Ptm are the transformer losses 

corresponding to the tM and tm intervals. 

5. SOFTWARE INTERFACE 

At the first step, the realized software interface, 

called "TC Calc" allows the user to chose a PS from the 

considered area. Taking account that the hole MV 

network of the Cluj-Napoca branch has been already 

modeled by the authors using Paladin DesignBase [5], 

one of its PS may be selected, using the interface 

window presented in fig. 2. 

In the next step, the load characteristic specific 

variables, i.e. tM, tm and PM şi Pm corresponding to the 

load peak and load dip periods of the day, are 

determined in accordance with the algorithm presented 

in paragraph 4. 

 Further on, Paladin DesignBase is run two times 

having as input data the variables corresponding to the 

two important moments of a day: the load peak and the 

load dip. Using the modeling program facilities, the 

required data, that are the total losses and the powers 

entered in the area, are exported in Excel format. The 

interface window corresponding to this moment (Power 

flow window) is presented in fig. 3, where the 

following important fields have to be noticed: 

 - Summary_cluj_nord_varf.xls and Summary_cluj_ 

nord_gol.xls are two files generated by Paladin 

DesignBase; from these files "TC Calc" may 

automaticcaly read the power losses coresponding to 

the load peak (∆PM), respectively to the load dip (∆Pm) 

for the chosen PS (Nord in our case); 

 - I_ND_110_T1 and Nord_T1 are the circuit breaker, 

respectively the transformer where from the interface 

may automaticcaly read the powers entered in the area. 

The two situations are in accordance with the TC 

calculus, at the MV level, without or with the taking 

into consideration of the HV/MV transformer; 

 

 

 

Fig. 2. Interface window for the branch and the PS choice.  
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Fig. 3. The Power Flow window before the calculation step. 

 

 

 

Fig. 4. Results window. 

 
 

- the peak period (tM) and the dip period (tm) have been 

considered 13, respectively 11 hours. 

 After that all fields are filled with the required data, 

the “Calculate” button is activated in order to determine 

the TC on the chosen PS. The final results obtained for 

the Nord power station after using the software 

application are presented in fig. 4 for the two above 

mentioned cases: with the HV/MV transformer (Power 

Station TC) and without the HV/MV transformer (MV 

TC). 

 The user has also the facilitie to use the "Graphs" 

command from the main toolbar of the application, in 

order to visualize the electrical power losses or the TC 

graphically presented. 

 The same calculus has been made for all PS from 

the Cluj urban zone and the required data and results 

are concentrated in table 1. 

 It can be noticed that the TC determined on the hole 

model of the Cluj-Napoca urban area, realized in 

Paladin DesignBase, is 2,11%. According to this fact, 

the following important observations have to be pointed 

out: 

 - the model has been realized for the MV network (10 

kV) of the mentioned urban zone that includes only 

cables; 

 - the total length of the 852 electrical lines is 539,21 

km, that means that the average length of one line is 

0,63 km. 

6. CONCLUSIONS 

� An interactive software interface, called "TC 

Calc" has been conceived and elaborated for the TC 

calculus in areas that have been already modeled using 

Paladin DesignBase. 

� This software instrument allows by now the 

determination of a power station TC. The final goal 
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is to include in the interface computing facilities 

the determination of the TC for a distributor, for all 

network elements (electrical lines, power 

transformers) or even on elements included in the 

same class from the type of construction or voltage 

level point of view.  

 

Table 1 

Necessary data for the TC determination 

Nr. 

crt. 

Power 

Station 

Losses  

[kW] 

Pin 

[MW] 

TC 

[%] 

1 Alverna 210.7 9.88 2.13 

2 Baciu 178.2 9.6 1.85 

3 Câmpului 114.9 5.64 1.19 

4 Centru 267.7 16.13 1.6 

5 Est 270.7 11.78 2.3 

6 Mănăştur 145.4 8.05 1.8 

7 Nadăş 55.4 2.04 2.71 

8 Nord 97.5 4.87 2 

9 Stadion 62.7 2.84 2.2 

10 Sud 393.2 11.94 3.3 

TC of the Cluj urban zone 2.11 

 

� The TC value obtained by modeling is in 

concordance with the losses average values determined 

by the technical department of Transilvania Nord 

Electrica Company according to [6] (guiding values of 

STC: 1.24% for urban 10kV cables and 3,96 for urban 

PS MV/LV). 

� A very important challenge is to create an export 

- import pattern file for the data demand and collection, 

in order to interface the modeling software (Paladin 

DesignBase in this case) and the energy consumption 

process. 

� This file must be exported by the application user 

to the electric power distributor employees in order to 

be filled with the consumption data. In the next step, the 

file has to be imported back into Paladin DesignBase 

for the calculation of the required data in the TC 

determination of the analyzed area using the software 

instrument made by the authors. 

� The interaction user - PC is natural and intuitive 

in the software interface, the steps to obtain, verify and 

analyze the results are simple to follow and may be 

achieved with minimal knowledge of computers using. 

� A natural carrying on of this study will be 

materialized in elaborating a methodology in order to 

determinate the electrical power losses in the MV 

network from an established area. This methodology 

has to include the following important aspects: 

 - presenting the mathematical model proposed for the 

TC calculus; 

 - evaluation of the method error level; 

 - establishing the necessary data structure and the file 

"patern" for the data input-output; 

 - defining a data collecting guide, with precisely 

specified steps, for the periodical TC determination; 

 - elaborating some recommendations regarding the 

concrete realization of the electrical measurements. 

� During the validation of this methodology, to 

compare the obtained results with the real ones for the 

same area, is essential. 
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