
Application Note 

 

 

Megger  

2621 Van Buren Avenue 

Norristown, PA 19403 USA 

T +610 676 8500  
F  +610 676 8610   
www.megger.com 

 
Registered to ISO:9001:2015   
Certificate No. 110006.01 

 

1 Hz Power factor/dissipation factor (PF/DF) 

For over 25 years, the use of frequencies beyond line frequency (50 or 

60 Hz) has become a fundamental tool in the dielectric assessment of 
complex dielectric systems. Power transformer operators have benefited 

from the use of frequency spectrums covering values above and below 

line frequency. 

 

An advanced application of power factor / dissipation factor is dielectric 

frequency response (DFR) where measurements of capacitance and 

dissipation factor as a function of frequency are used to determine the 

moisture concentration in the solid insulation (cellulose) or the 

conductivity in the liquid insulation (oil). DFR is a definitive tool to identify the level of degradation in 

the complex insulation system of power, distribution transformers, and HV and EHV bushings. 

 

On the other hand, the use of line frequency values in the dielectric analysis has encountered its 

limitations: 
 Limit values set by standards might be too conservative 

 A better assessment requires historical data 

 Temperature correction is limited to the use of reference tables 

 Assessment is inconclusive 

To advance the understanding of dielectric conditions of transformers and bushings, Megger has 

implemented wide-ranging changes to its insulation diagnostic test sets. These changes improve the 

interpretation of 50 and 60 Hz results, providing peace of mind for both managers and field operators 

that the insulation systems of critical assets will function as intended when put back into service. 

  

? 
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DELTA4000 

In 2009, Megger launched the DELTA4000, a revolutionary 12 

kV insulation diagnostic test set with features never seen in 

high power test equipment: 

 

    Frequency ranges from 1 to 505 Hz 

    Individual Temperature correction (ITC) algorithm for 

transformers and bushings 

    Voltage dependence detection 
 

 

 

 

The DELTA4000 performs testing in the field at frequencies beyond 50 or 60 Hz in a practical way: 

 

 Additional equipment or accessories is not required 

 Same test connection as a 50 or 60 Hz test 

 Software is configured to run additional test frequencies automatically  

 

DELTA4000 ITC and 1 Hz testing and assessment 

The information below describes the use of PowerDB Lite to configure the DELTA4000 insulation 

tests to include ITC and 1 Hz assessment of a two-winding transformer, including HV bushings. 

 

Accurate nameplate information is critical in your dielectric testing. The DELTA4000 uses ambient 

temperature and the nameplate voltage and oil temperature to determine test voltages and accurate 

temperature correction using ITC. Please fill out the nameplate in its entirety! 
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PowerDB forms for the DELTA4000 are preconfigured to measure 1 Hz PF/DF using the same test 

connections as those for the power frequency PF/DF measurement. First, select the type of test you 

want to perform. 
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Multiple test modes are available in the overall test table: 

 

1. Recommended: Line frequency and 1 Hz tests with ITC 

2. Basic: Line frequency with table correction factors 

3. Advanced: NB DFR 1 – 505 Hz dielectric sweep with ITC 

 

For the recommended mode, the test form will look like the following: 

 

 
 
After completing the test, PowerDB automatically provides a colour-coded condition assessment of 

the insulation for tests performed at power frequency and 1 Hz. The table below displays the ‘traffic 

light’ assessment values for power frequency and 1 Hz temperature-corrected, % PF/DF test results: 
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The vast majority of installed HV and EHV bushings are oil-impregnated paper (OIP) constructed. 

This makes these critical assets perfect candidates for 1 Hz assessment. Further, OIP, resin 

impregnated paper (RIP), and resin impregnated synthetic (RIS) have different construction and 

failure modes. The use of frequencies greater than line frequency simplifies the detection of 

manufacturing and/or installation deficiencies. 

 

 
 

 

 

 
  



Application Note 

 

 

Megger  

2621 Van Buren Avenue 

Norristown, PA 19403 USA 

T +610 676 8500  
F  +610 676 8610   
www.megger.com 

 
Registered to ISO:9001:2015   
Certificate No. 110006.01 

 

 

Enable advanced dielectric testing from 1 to 505 Hz by selecting the narrowband DFR (NB DFR) 

check/tick mark next to the asset you are testing: 

 

 
 

When the test(s) is complete, view the results in graph form. X-axis (frequency) is logarithmic scale 

by default, and the Y-axis can be adjusted in linear or logarithmic scales. 

 

 
 
 
The superior sensitivity of 1 Hz PF/DF detects insulation changes well before PF/DF measured at 

power frequency does.  Combined with a 10 kV traditional PF/DF instrument, 1 Hz PF/DF provides 

the means to immediately validate line frequency PF/DF results. 
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