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ABSTRACT 

Conventional method of maximum demand determination of a multi category bulk electrical 
installation at planning stage is done by using several rules of thumb, in which maximum 

demand and time at which maximum demand occurs cannot be estimated accurately. This 

incorrect maximum demand estimation caused for wrong transformer and backup power 
capacity estimation, wrong cable and switchgear selection, inefficient performance of 

transformer, incorrect statistics, etc. 

In this research, a methodology is proposed to determine the maximum demand of multi 

category bulk electrical installation using its entire kVA profile. This entire kVA profile of 
multi category bulk electrical installation is generated through a database of kVA profiles in 

which averaged normalized kVA profile for each installation categories have been defined 

along with their electrical power loading characteristics.  
Multi category bulk electrical installation can be considered as a combination of several 

single category bulk electrical installations. Hence, to determine the entire kVA profile of a 

multi category bulk electrical installation, averaged normalized common kVA profiles which 

represent each category will be added together with multiplying them by their individual 
calculated maximum demand. 

To compile the database of averaged normalized common kVA profiles, kVA profiles (each 

contains kVA values of one month logging period with 15 minute intervals) of 500 numbers 
of single category bulk electrical installations have been considered as the sample. The 

sample is preprocessed, normalized and then clustered using Hierarchical Clustering 

Algorithm. By using square sum of error of each clusters and Knee point criterion, seventeen 
numbers of unique kVA pattern classes were identified. Then averaged normalized kVA 

profiles were derived for each pattern class and map them up with example single category 

bulk electrical installations and their characteristics to compile above said averaged 

normalized kVA profile database. Visual basic programming and Matlab software is used to 
execute above said research work. 

This proposed methodology has been verified considering a multi category electrical 

installation and proposed methodology can be considered as an acceptable one to determine 
the maximum demand of multi category bulk electrical installations. This methodology can 

be further improved by compiling averaged normalized kVA profile database for each 

installation categories separately. Additionally, this research can be further improved as a 
required tool for load forecasting, demand-side management, system planning, distribution 

system loss estimation and better tariff design, etc. 

 

Key words: kVA profile, Single category bulk electrical installations, multi category bulk 
electrical installations, Clustering, Hierarchical Clustering algorithm, Knee point criterion  
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