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What information is available from a Utility Meter? 
 
The data from a utility meter is generally 365 days of readings averaged over half hour 
intervals. The file is in a .CSV format which can be opened as an excel file and needs to be 
saved as an excel file. The data is kWH and kVAh and sometimes includes kVAh which is not 
necessary to calculate power factor correction requirements.  When you open the CSV file, 
you will be presented with columns as shown below. 

 

 
 

 

The formula used to calculate kVAr required to correct power factor to a specified target is 
shown below. 

kVAr = kW(tanØ1 – tanØ2) 
 
To carry out the calculation above, we need to derive kW from kWH and phase angle from 
power factor which is calculated by using kWH and KVArH.  Power factor could also be 
calculated using kWH and kVAH but as kVAH not always available, kWH and KVArH will be 
used. Add the title “kVA” to a column and apply the formula as shown below.  Please note 
that kWH is the amount of kilowatts used over one hour. As our data is in half hour intervals, 
kW = kWH*2. Likewise, kVAr = kVArH*2.  
 

 
To calculate kVA, using theorem of Pythagoras, it can be seen that kVA = √(kW2 + kVAR2)  
From our meter data, this becomes kVA = √( (kWH*2)2 + (kVArH*2)2) 
 
In our file above, in row 2, kWH = D2 and kVARH = E2. 
 
Thus, the excel formula for kVA is =SQRT(((D2*2)^2)+((F2*2)^2)). This is shown below. 
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Next we need to calculate power factor. Head column I “P/Factor “or similar and calculate 
power factor using kWH and kVARH.  If kVAH is available, PF could be calculated using 

PF = kWH/kVAH 
But as kVAH is not always available from a utility meter kWH and kVARH will be used. 
From Pythagoras, kVAH = √(kWH2 + kVARH2) so, 

PF = kWH / √(kWH2 + kVARH2) 
In excel format, this is expressed as =D2/(SQRT(D2^2+F2^2)) as shown below. 
 

 
 
Now that we have kVA and power factor, we can calculate kW as kW=kVA*power factor. 
Head column J kW and calculate kW = H2*I2 
 

 
 
As a check that our earlier assumption that kW = kWH*2 is correct, we now check 
relationship between recorded kWH and calculated kW. kW = 2*kWH so kW/kWH should 
equal 2. Head column K “check” and make cell2=J2/D2 
 

 
 
As predicted, kW/kWH=2. 
 

If we go back to our formula to calculate required kVAR, kVAr = kW(tanØ1 – tanØ2) 
We now need to determine values of tanØ1 and tanØ2. Head columns L tanØ1 and column M 
tanØ2 
 
Tan Ø1 is the tangent of the phase angle when the power factor is equal to our recorded 
value. Tan Ø1 =Tan(cos-1(power factor)) 
 
In excel format, to calculate this value in cell L2 = TAN(ACOS(I2)) 
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The formula tanØ2 is the same but instead of recorded power factor, we enter target power 
factor, in this case, 0.96. 
 

 
 
 The data is now exactly as it is needed. Next, we will use the data to calculate required 
kVARs. This applies the formula shown below and is =J2*(L2-M2) 
 

kVAr = kW(tanØ1 – tanØ2) 
 

 
 
Next columns H N need to be extended the full length of the spreadsheet. To do this, 
highlight cell H2. Click onto bottom right corner of cell and with left mouse button held 
down, drag the bottom right corner of the cell to the bottom of the spreadsheet.  Do the 
same for I N.  
 
We now have a column of values of kVAr required to correct average power factor to target 
power factor over half hour intervals. Now we need to find the highest value required. 
 
Highlight Column N and “Paste Values” (click tab under paste button shown below to open a 
drop down menu and click “paste values”) to columns O and P. 
 

 
 

Highlight column P and click onto tab shown under “Sort and Filter as shown below. This will 
bring up a drop down menu. Select “Sort Largest to Smallest”. 
 

 
 

A warning will pop up (shown below). Select “continue with current selection” and click 
“sort”.  
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This will bring the highest value of kVAr required to correct power factor to target value 
during the recording period into cell I2 (highlighted red below). 
 
 

 
 

 

Ignore the #DIV/0! Error and select the highest value, in this case, 82.95kVAr. 
This error arose when power consumption was zero as shown below. 
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In column I, when calculating power factor, the denominator of our fractional sum was zero.  
In this example, 100kVAr of power factor correction would be recommended. 
 

 


