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What is PQDIF?

• Power Quality Data Interchange Format = PQDIF
• PQDIF is a binary file format specified in IEEE® Std 1159.3-2003

• Used to exchange voltage, current, power, and energy 
measurements from monitoring instruments to computers

• Also used to exchange the these measurements computer-to-
computer

• PQDIF  is  adopted  by  the  overwhelming  majority  of  energy  
quality  analysis  and reporting systems, such as PQView, 
DranView 7, and others
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What is PQDIF?

• PQDIF is a binary format that features optional lossless  
compression using zlib

• zlib is written in C

• zlib is also a crucial component of many software platforms 
including Linux, Mac OS X, and iOS.

• Also been used in gaming consoles such as the PlayStation 4, 
PlayStation 3, Wii U, Wii, Xbox One and Xbox 360. 
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Justification for PQDIF

• Every manufacturer has their own proprietary data exchange 
formats
• Dranetz’ ESS InfoNode® talks to their 61k DataNodes

• ABB’s PCM600® software talks to their IED’s

• Schneider Electric’s StruxureWare® software talks to their ION 
meters

• Elspec’s PQCADA Sapphire® software talks to their G4000 series 
Black Boxes

• Etc.
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Justification for PQDIF

• We are limited to using each brand of 
instrument’s computer software

• Would be nice to import data into different 
software packages

• Can do this by adopting support for 
importing and exporting data that conforms 
to a standard such as PQDIF
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Justification for PQDIF

• IT communications systems, databases, 
web applications are standardized

• Electrical Data Sources are focused on 
electrical control and measurements, 
and hence have lagged in adopting IT 
standards

• Main obstacle is to get data into 
standard IT systems

• PQDIF offers a standard to bridge this 
gap
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Functional Requirements for PQDIF

• Require a format that has the ability to represent data from a 
variety of sources (measured, simulated, or manually created)

• Must support data in the time, frequency, and probability 
domains.

• An example of a file format with many of these attributes has 
been developed and is being used in a research environment.

• This format has been put into the public domain by the author 
to facilitate debate and development of an eventual standard:  
PQDIF!
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COMTRADE and Limitations

• An earlier data interchange format was IEEE COMTRADE

• Provides for an ASCII or binary file format for the interchange of 
transient data produced by fault recording devices

• Quite useful for general time domain data interchange

• Popular with the power quality community

• Principal limitation is its inability to deal with frequency domain and
probability domain information

• Also somewhat limited in its extensibility and the ability to include 
additional site, instrument, and vendor specific information 
associated with a measurement or simulation
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History of PQDIF

• Developed by IEEE Power & Energy Society

• The IEEE P1159.3 Task Force was formed in 1996 by the IEEE 
P1159 Working Group

• The first version of the standard was completed in 2002 and 
affirmed by vote in 2003

• A reaffirmation was completed in March 2009

3/28/2019 PQSynergy 2019: Introduction to PQDIF and Practical Applications            ©Power Quaility Thailand 9



IEEE 1159.3 PQDIF Task Force
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• Task force maintains the IEEE Recommended Practice for the Transfer 
of Power Quality Data (PQDIF)

• Also maintains a PQDIF Software Developers Kit (SDK), source code, 
example files, overview documentation, and test programs in a 
documents library available online.



PQDIF and Electrotek

• Electrotek Concepts, Inc. is the Author of PQView®

• Over the last several years, the Electric Power Research Institute 
(EPRI) and one of its contractors, Electrotek Concepts, Inc. have 
been developing a vendor independent interchange format for 
power quality related information

• In 1996, EPRI and Electrotek placed PQDIF in the public domain

• EPRI and Electrotek have also offered the format, sample source 
code, and documentation to the IEEE 1159.3 task force here: 
http://grouper.ieee.org/groups/1159/3/docs.html
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PQDIF On-Line Documents

http://grouper.ieee.org/groups/1159/3/docs.html
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PQDIF On-Line Documents

http://grouper.ieee.org/groups/1159/3/docs.html
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PQDIF On-Line Documents

http://grouper.ieee.org/groups/1159/3/docs.html

3/28/2019 PQSynergy 2019: Introduction to PQDIF and Practical Applications            ©Power Quaility Thailand 14



Tools for the Software Developer

IEEE PQDIF Libraries
• Source Code for C++ Libraries for Reading and Writing PQDIF Files
•Updated in August 2014 to expand maximum number of samples in a 

single  series instance to 16 million from current limit of 1 million.

PQDCOM4.DLL
• Source Code for Microsoft Windows ActiveX/COM Library for reading and  

writing PQDIF files
• Intended for Use with VB6, Microsoft Office VBA, MATLAB
•Written in C++.

PQDIF.NET
• Source Code for Microsoft Windows .NET Component Library for reading 

and  writing PQDIF files that has similar interfaces to PQDCOM4.DLL
• Intended for Use with .NET Applications Built using C# or VB.NET
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PQDIF File Naming Convention
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PQDIF File Naming Convention
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PQDIF File Naming Convention
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PQDIF File Naming Convention
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Data “Containers” (PQDIF ID’s)

• PQDIF standard defines “Containers” for storing specific types 
of data

• Containers define the type of data (ASCII, integer, floating 
point etc.)

• Such containers are called “PQDIF ID’s”

• Data can be recorded waveforms, measured PQ parameters, or 
site/instrument specific data (For example, site name, 
instrument make & model, etc.

• Each data type must be stored in the correct data container.  
Not doing so violates the PQDIF standard, risking making the 
PQDIF file unreadable in other software applications 
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Submit new PQDIF ID

• New data types needed as Power Quality standards evolve 

• New instrument models may support measuring or calculating 
new data types not currently supported by PQDIF containers

• Developers may request IEEE P1159.3 Task Force to add new 
ID’s to PQDIF standard at www.pqdif.info
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Contents of a PQDIF File

PQ Event Data:

• Voltage and current waveforms

• Voltage and current RMS plots

• Phasor information

Other data:

• Data trends (Journals) of parameters

• Connection type, nominal values, etc.

• Monitor settings

• Information about monitoring site (name, location, etc.)
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Other Standard Data Interchange Formats

• COMTRADE

• IEC 61850

• CSV (Comma separated variable)
• Files must be in text (ASCII) format, in columns and rows, separated 

by comma “,” character

• Files not compressed, can get huge in size very quickly

• There is no standard specifying the column headers and contents, so 
CSV files need to be edited to conform to the format expected by the 
importing software  
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PQDIF Support in DranView 7

IMPORTING:
Loading a PQDIF file into DV7:

File  Open, select File type “PQDIF” 
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PQDIF Support in DranView 7

EXPORTING:
Saving a file as PQDIF:

File  Save as, select File type “PQDIF” 
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PQDIF Support in PQView Data Manager

IMPORTING:
• Import single PQDIF files or entire folders with multiple files
• Auto import by defining a data source
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PQDIF Support in PQView Data Manager

EXPORTING:

• Select what data 
elements to include in 
the export PQDIF
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PQDIF Support in PQView Data Analyzer

EXPORTING:

• Select events to 
export to PQDIF
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PQDIF Support in PQView Web 

IMPORTING:
• PQView Web Data Manager Service can poll a folder and 

automatically import any PQDIF files put there by another 
application or copied manually
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PQDiffractor ® Free Viewer

• PQDIF and COMTRADE viewer

• Developed by Electrotek 
Concepts (Authors of PQView)

• View, browse, diagnose, convert 
PQDIF and COMTRADE files

• Register on PQView website and 
free download from 
http://www.pqview.com/pqdiffractor/
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Summary

• PQDIF is a standard that defines a data file format used to 
store measurement data

• Data may come from power quality monitors, IED’s (Intelligent 
Electronic Devices), and computers such as simulator software

• PQDIF Offers a level of compatibility by allowing interchange of 
data between different manufacturer’s devices / software

• PQDIF compresses data in binary format  smaller files sizes 
than ASCII, such as CSV

• PQDIF is evolving to meet changes in industry standards and 
new instrument capabilities
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The End

Thomas Szollossy
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