33kV Load Losses

This is an example of demonstrating losses for a particular 33kV load, namely the Delta EMD plant – NMI 7102000007.

Losses are shown on a monthly basis.

No Load Losses

No load losses for transformers are 72kW per transformer.

There are 2 transformers in parallel, so total no load losses are 144kW.

Proportion of EMDs contribution to these losses is simply the ratio of EMD's load to the Total Load,

So

EMDLoad = 5000;
% EMDLoad is typically 5000 MWh for a month 

TotalLoad = 21000;
% The total load is typically 21,000 MWh for a month

NoLoadLosses = EMDLoad/TotalLoad * 144e3  
% Watts

NoLoadLosses =

  3.4286e+004  

Copper Losses

Load losses are 728 kW at 120 MW load.

The current at this load is …

Current = 120e6 / 33e3 / sqrt(3)  
% Amps

Current =

  2.0995e+003  

With load losses of 728 kW, the effective resistance is …

EffRes = 728e3/Current^2   % Ohms

EffRes =

    0.1652  

For a typical load of 5000 MWh for a month the equivalent average instantaneous power is …

PowerAv = EMDLoad / 24 / 30  
% MW, where there are 24 hours in a day and an average of 30 days in a month

PowerAv =

    6.9444  

The average current can then be found to be …

AvCurrent = PowerAv * 1e6 / sqrt(3) / 33e3  
%  Amps

AvCurrent =

  121.4963  

So the total copper losses are …

CuLosses = AvCurrent ^2 * EffRes  
% Watts

CuLosses =

  2.4381e+003  

Total Losses

The total losses are therefore ….

TotalLosses = NoLoadLosses + CuLosses 

% Watts

TotalLosses =

  3.6724e+004  

Over a period of a month the total Watt-hour losses are …

TotalWhLosses = TotalLosses * 24 * 30  
% Wh

TotalWhLosses =

  2.6441e+007  

Therefore the Loss Factor is ….

LF = TotalWhLosses / EMDLoad / 1e6 
LF =

    0.0053  

