
 

 

 
 

 
  

PLATON – 
Planning Process and Tool for Step-by-Step Conversion of the Conven-
tional or Mixed Bus Fleet to a 100% Electric Bus Fleet 
 
Project term:  January 1, 2018 – June 30, 2020 
 

Procedure ECPro 
Choosing calculated value for assessing operation properties of vehicles 

 
Description and user’s manual 

 
Head of research:  Validimir Algin, JIME-NASB 
 
 
Grant beneficiary: 

Joint Institute of Mechanical Engineering of  
National Academy of Sciences of Belarus (JIME-NASB) 

 
 
Funding organization of WP leader: 

National Academy of Sciences of Belarus, 
Independence Ave. 66, 220072, Republic of Belarus, Minsk 
 
 

-2020- 
 
 



 

 

Contents 
Page 

1 Introduction 2 

2 System requirements of the ECPro 3 

3 Objective of the ECPro 3 

4 Input data for the ECPro 3 

5 The core of the ECPro 4 

6 The outputs of the ECPro 5 

References 5 



 

2 

Joint Institute of Mechanical Engineering of  
National Academy of Sciences of Belarus 

 
Procedure ECPro 

 
Choosing calculated value for assessing operation properties of vehicles 

Description and user’s manual 
 

1 Introduction 

Procedure ECPro is designed to help the user in choosing the calculated (design, 
rated) value on a probabilistic representation of possible cases for an object operation 
under various factors.  
Procedure ECPro realizes an approach to assessing energy consumption by electric 
buses, based on a probabilistic representation of space for numerous cases caused 
by the inevitable variation of operating factors on a given bus route [2]. 
The main idea of probabilistic approach that is realized in ECPro procedure is as fol-
lows. Any particular solution (for example, determining energy consumption of an elec-
tric bus for individual case/route or set of routes) is not base for decision making. It is 
necessary to consider numerous possible situations and on this basis to justify the 
calculated (rated) case. 
This procedure may be applied to different objects and situations. In context of Platon 
project, ECPro is used to select the calculated energy consumption of the buses. Fac-
tors that lead to changes in energy consumption are: passenger load, temperature, 
driving style, road conditions, etc. 
It is assumed, firstly, that the user has data that corresponds to the average value or 
the modal (most likely) value of energy consumption for the conditions under consid-
eration. 
Secondly, the user must evaluate the degree of possible data scattering, and what 
probability distribution is suitable for his case: narrow (weak) scattering or wide (strong) 
data scattering. The ECPro procedure implements two characteristic cases. The first 
case is described by the distribution of LN03 with a coefficient of variation of 0.11, and 
the second is described by the distribution of LN03 with a coefficient of variation of 0.2. 
Both distributions LN05 and LN03 are lognormal. 
The LN03 is designed for cases when several factors are known and taken into account 
(season, snow appearance, action of HVAC) and at the same time other factors vary 
(driving style, passenger load, road congestion). 
The LN05 is designed for cases with wide variation all factors (all seasons and opera-
tion conditions): driving style, passenger load, action of HVAC and others auxiliaries, 
snowfall, route congestion. 
The third key problem is the choice of the probability with which the user wants to 
determine the calculated (rated) value of energy consumption, taking into account the 
possible excess in real operation of the average or modal value obtained by him. It is 
recommended to take the probability FC for the calculated value within FC = 0.8 ... 0.9, 
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which corresponds to the actual practice of decision-making in reliability theory and 
other areas of engineering. 
Having made decisions on these issues, the user receives a reasonable value of en-
ergy consumption EC, which corresponds to the probability of FC. 
The ECPro procedure is implemented in the Excel file: ECPro.xlsx. 

2 System requirements of the ECPro 

To realize the procedure ECPro, the personal computer with OS Windows and Excel 
application is used. 

3 Objective of the ECPro 

Objective of ECPro is to help the user to responsibly select the calculated value 
of energy consumption, based on probabilistic distribution of energy consump-
tion for various situation and given that the calculated value refers to the proba-
bility accepted by the user. 
As result, the user receives the calculated value of bus energy consumption EC that 
relates to the accepted probability FC. 

4 Input data for the ECPro 

Procedure ECPro is implemented in Excel. 
Input data are presented in Figure 1. The user should fill in the value Ex. He may indi-
cate any dimension of this quantity. The calculated energy consumption Ec will be dis-
played with the specified dimension. 
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Figure 1 Input data for ECPro 

 

5 The core of the ECPro 

The Excel file for realization of ECPro contains the auxiliary data to describe the distri-
butions LN03 and LNO5 by digital data (see Fig. 2).  
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Figure 2 Data to describe the distributions 

 
During the calculation, the user generates Table 3 in an open Excel file based on the 
data from Table 1 or 2. As an intermediate result, the calculated value of energy con-
sumption in relative (dimensionless) form is determined (see Figure 3). 
 

 
Figure 3 Forming Table 3 and determination of calculated energy consumption in relative unit  

 

6 The outputs of the ECPro 

The results are presented in final Table that is depicted in Figure 4. 
 

 
Figure 4 Final table containing input and main results including the calculated energy consumption EC 
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