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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
qguality analysis and reporting systems, such as PQView,
DranView 7, and others




What is PQDIF?

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

e 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.




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

e Can do this by adopting support for

importing and exporting data that conforms
to a standard such as PQDIF




Justification for PQDIF

* IT communications systems, databases,

web app

* Electrica
electrica

standards

ications are standardized

Data Sources are focused on
control and measurements,
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* Main obstacle is to get data into /

standard IT systems
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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!




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




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




|[EEE 1159.3 PQDIF Task Force

e 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.

Chair Secretary

Daniel Sabin Joseph Grappe

Electrotek Concepts Duke Energy Progress

100 Cummings Center, Suite 229C|1418 Mechanical Boulevard
Beverly, Massachusetts, 01915 Garner, North Carolina 27529
USA USA

E-Mail: d.sabin@ieee.org E-Mail: joseph.grappe@duke-energy.com
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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




PQDIF On-Line Documents

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

|[EEE P1159.3 On-Line Documents

The following documents relate to the work of the IEEE P1159.3 Task Force.

Drafts of IEEE P1159.3

The drafts of IEEE P1159.3, Recommended Practice for the Transfer of Power Quality
Data, can be accessed from this web site only if you have a user name and password.
Contact the task force chair or secretary to obtain the latest password.

(@ =

Power & Energy Society®

IEEE 1159.3 PQDIF Draft 18, 2018-07-05 (First Ballot of Revision Document

IEEE 1159.3 PQDIF Draft 17, 2018-05-31 (Version submitted to IEEE-SA for Mandatory Editorial Coorindation)
IEEE 1159.3 PQDIF Draft 16, 2017-07-22

IEEE 1159.3 PQDIF Draft 15, 2017-01-08

IEEE 1159.3 PQDIF Draft 14, 2016-07-19

IEEE 1159.3 PQDIF Draft 13, 2015-01-11

IEEE 1159.3 PQDIF Draft 11, 2014-01-13

IEEE 1159.3 PQDIF Draft 9 (Recirculated Ballot Document)

IEEE 1159.3 PQDIF Draft 8 (First Ballot Document)
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PQDIF On-Line Documents

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

Source Code in C, VB, VB.NET, and C#

These files are the core of the specification. They contain all of the tags listed in the normative annexes in the
standard. These files are updated periodically as vendors find bugs and add new tags. The updates are always backward
compatible.

PQDIF Physical Format Definitions - C Header File from |IEEE Std 1159.3-2003
PQDIF Logical Format Definitions - C Header File from IEEE Std 1159.3-2003
PQDIF Identifier Definitions - C Header File from IEEE 5td 1159.3-2003
PQDIF 1.6 Source Code from October 2015 Draft

Example Files

Example PQDIF File 01

Example PQDIF File 02

Example PQDIF File 03

Example PQDIF File - Transient Waveform | ASCII Dump

Example PQDIF File - RMS Variation

Example PQDIF File - RMS Voltage and Current Trend

Example PQDIF File - Evolving Fault with Waveform Samples and RMS Samples

Example PQDIF File - Flicker Analysis using Short-Term and Long-Term Flicker Perception (Pst and PLlt)
Example PQDIF File - Harmonic Analysis with Voltage THD, Current THD, Harmonic RMS, Current IT Product,
Voltage Harmonics, and Current Harmonics
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PQDIF On-Line Documents

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

PQDIF COM Library

PQDCOM4.DLL is an ActiveX/COM Library for reading and writing PQDIF files used by many third-parties. The ActiveX
library itself is free to use and distribute. Contact the task force chair or secretary to obtain the password for the
source code.

e PQDCOM4.DLL 4.2.0.4 (Posted 2017-01-18)
¢ Source Code to PQDCOM4.DLL 4.2.0.4 (Posted 2017-01-18, Requires Password)

PQDIF .NET Library

PQDIFNET.DLL is a .NET Assembly for reading and writing PQDIF Files. This library is free to use and distribute. Contact
the task force chair or secretary to obtain the latest password.

¢ Source Code to PQDIFNET.DLL (Updated 2013-05-01, Requires Password)

Software Development Kit (SDK)

This kit is put into the public domain by Electrotek Concepts, Inc. It will be updated from time to time. No warranty is
expressed or implied. Use at your own risk.

e PQDIF SDK
e PQDIF SDK Cover letter
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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.

PQDCOMA4.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 PQDCOMA4.DLL

* Intended for Use with .NET Applications Built using C# or VB.NET
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To make the conversion process simple, a standard naming conversion for the PQDIF

files has been established.

The Filename for different type of event are listed below.

PQDIF Files Type
1 Waveform

Description

Stores waveform for the three phase Voltage
and Current for the disturbance (Phase A,
Phase B, Phase C).

2 SagSwell

Stores Information about Sag/Swell for the
three phase Voltage and Current (Phase A,
Phase B, Phase C) i.e:

1. Time

2. Voltage during disturbance

3. Duration

3 Transient

Stores Information about transient for the three
phase Voltage and Current (Phase A, Phase B,
Phase C) 1.e:

4. Time

5. Voltage during disturbance

6. Duration
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16




3/28/2019

VUnbal

Stores unbalance voltage (IEEE unbalance
Calculation)

Flicker

Stores Information about Flicker for the Three
Phase Voltage (Phase A, Phase B, Phase C) i.e:
1. Time
2. Values

PowerFactor

Stores power factor values for the three phases

~1| SN

THDHarmonics

Stores Information about THD for the Three
Phase Voltage (Phase A, Phase B, Phase C)i.e:
1. Time
2. Values

Harmonics

Stores Harmonic Spectrum for the Three Phase
Voltage (Phase A, Phase B, Phase C) for N=0
to 40 for one day.
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Example :

EASTERN GBNG VCBI10 Waveform_20-02-2005_21-02-2005_00000

LOCATION : EASTERN_GBNG_VCB
DATATYPE Waveform

STARTTIME : 20-02-2005

ENDTIME 21-02-2005

ID : 00000

3/28/2019
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In general, the PQDIF filename can be summarized as:

LOCATION_DATATYPE_STARTTIME_ENDTIME_ID.pqd

Where:
LOCATION  -Location name
DATATYPE -would be one of the above in the table (Column PQDIF
Files Type).
START TIME -Start data time (format dd-mm-yyy)
END TIME -End data time (format dd-mm-yyy)

1D -Index

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

19




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




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.pqgdif.info
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Contents of a PQDIF File

PQ Event Data:

* Voltage and current waveforms
e Voltage and current RMS plots
e Phasor information

Other data:

e Data trends (Journals) of parameters

* Connection type, nominal values, etc.

* Monitor settings

* |Information about monitoring site (name, location, etc.)




Other Standard Data Interchange Formats

* COMTRADE
* IEC 61850

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

oy

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




PQDIF Support in DranView 7

IMPORTING:
Loading a PQDIF file into DV7:

File 2 Open, select File type “PQDIF”

EA True 4G Router
hils AlgoDue CSV
PQV Import Not Correct v

File name: | HDPQX_PQT_11-Jan-17 to 3-Mar-17.dv7

e as type: | Dran-View (*.dv7)
Dran-View (*.dv7)

v

Iders

| PQDIF (*.pqd) |
Template (*.dlt)

y Ascii (*.txt)
. b ] S, e g et emm Tty wtevev e P By

T - = UrmeTyuall

ECUrmeTyan

Va4 0 o LATA= 1A

8 Vo LAYS- A}
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PQDIF Support in DranView 7

EX P O RTI N G . (DV7 (".dv7;".dv6;*.mdb;".ddb;".mir:".in

Saving a file as PQDIF: . T
Power Xplorer (*.ddb)
File = Save as, select File type “PQDIF” S 2000-2 Metor o 1o

| Dranetz 8000 (*.21;*.28;*.29b;*.txt)
U PQPlus (*.evt;*.mdb:*.dat)
Text| PQLite (*.evt;*.mdb)
Taskcard 808 (*.evt;*.mdb)
Single Phase 4300 (*.evt;*.mdb)
Comtrade (*.cfg)
Dranetz 658 (*.$$$;*.658)
Text (*.csv;*.txt;*.skv;*.Is1;*.Is2;* xls;*.xlsx)
Flicker (*.evt;*.mdb)
Dran-View 5 (*.dnv)
Measuring PAD (*.ddb)
Mavowatt 50/Power 1000 (*.mw50%*)
EP1 (*.ddb)
HDPQ (*.db;*.ddbx;*.ddbz)
| PQDIF (*.pqd) |

DV7 (*.dv7;*.dv6*.mdb;*.ddb;*mr ~

Open Cancel
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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

File Database Import Export Edit View Records Tools Window Help

ODBC;DATABASE=PQVData4

]:_F Sites

% Events
From:

To:

Steady-State Measurements
From:
To:

[v|Enable Automatic Data Source Imporf

E Data Store Format

Select the format of the Data Store to open

IEEE® Std 1159.3 PQDIF Single File

IEEE® Std 1159.3 PQDIF Basic Folder
IEEE® Std 1159.3 PQDIF Annex C Folder
TEEE® Std 37.111 COMTRADE Channel Map Folder
IEEE® Std 37.111 COMTRADE Channel Map by Site Folder
IEEE® Std 37.111 COMTRADE Folders

IEEE® Std 37.111 COMTRADE Folders with No Mapping
PQView® 1.x Database

PQView® 2.x/3.x Database

PQView® 2.x/3.x Folder

PQView® 2.x/3.x Database (Daily Aggregation)

PQView® 2.x/3.x Database (Weekly Aggregation)
BTECH® Battery Validation Manager Database

Muemm b A COC T bl a darm

OK

Cancel

3/28/2019
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PQDIF Support in PQView Data Manager

Database

EXPORTING: -

Sites EBKML

Import Edit View

Site Properties [ Yahoo

Records

e Select what data
elements to include in
the export PQDIF

3/28/2019

Tools Window Help

Site Property Alias

Export no more than three
values per series instance

Export JExportto  Export
to PQDIF §OMTRADE to PI
Text Maps IEEE OSlsoft
E Export to PQDIF X
Select Sites: Select Steady-State Channels: o
615GD-Office V Spectrum A Value Type Filters to PQD...
ABB REV615 V Spectrum B
CSV Import V Spectrum C EARNE N e B
EGAT HDPQ V Spectrum AB Export Minimum Values to XML...
EGAT-Repair V Spectrum BC
ELSPEC G4500 V Spectrum CA Sl Exoort
Event7878.Csv V Spectrum N Export Maximum Values 5 MDIZ;)B
Gridsense V Spectrum R : :
Gridsense.Csv V Spectrum Net e e
Gridsensel.Csv V Peak A Export Waveform Samples Close
HDPQ Visa V Peak B
HDPQ1 V Peak C Export Phasor (RMS) Samples
HDPQ14tc V Peak N Event Filters
ION V Peak R . I
NOAA Daily Geomagnetic Data V Peak Net Export Transients
ON Ottawa/Macdonald-Cartier Interna VRMS A Export RMS Variations
Philippines BMR (Apr-Jul 2018) V RMS B )
Philippines BMR (Nov 2017) VRMS C Options
Start Date l 035ep-18 Use Record Compression
Finish Date Cop- Store Event Samples
I s D using Increment Method
Harmonics I
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PQDIF Support in PQView Data Analyzer

EXPORTING:

* Select events to
export to PQDIF

3/28/2019

Ezl PQ Event Viewer — J X
B8] 8l %) I - q + i R Only the first 1000 events are displayed.
Event List Options Shortcuts
Marked Site Name Select an export format: oK aximum Invalid Loz «
HDPQ1 04- oV - Current Event 99.41% No
HDPQ1 04-{ | CSV - Marked Events Cancel 99.57% No
B HDPQ1 04- QDIF 1.5 - Current Event 08.44% No
: HDPQ1 03- PQDIF 1.5 - Marked Events 80 61% No
[ | HDPQ1 03- 97.82% No
L HDPQ1 03- 96.14% No
: HDPQ1 03-Lepmio rorrioviuive rrvmuy Gu.or U 98.02% No
: HDPQ1 03-Sep-18 18:54:18.0111 TRAN -97.62% 98.89% No
z HDPQ1 03-Sep-18 16:08:59.1923 TRAN -99.14% 99.16% No
v] HDPQ1 03-Sep-18 08:56:23.4737 TRAN  -98.87% 100.17% No
: HDPQ1 01-Sep-18 02:22:36.7685 TRAN -99.71% 103.41% No
: HDPQ1 01-Sep-18 02:22:33.6620 TRAN -100.85% 99.01% No
: HDPQ1 01-Sep-18 02:22:33.5430 TRAN -98.09% 97.62% No
: HDPQ1 31-Aug-18 06:42:18.9808 TRAN -99.84% 99.78% No
[ ] HDPQ1 30-Aug-18 21:05:04.5230 TRAN -100.02% 100.00% No
HDPQ1 30-Aug-18 07:54:51.1897 TRAN -101.35% 101.28% No b
Record: H 4 100f 1000 = » P No Filter ||Search 4 >
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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

Identification
and Status [ Save 1 & Properties Saved.

Communication Identification and Status

Polling Identification Information

Settings
Name

Bind Manitor to Site

Name read from Monitor

Description

Monitor type

PQDIF Import

Automatic Import PQDI from folder

PQDIF Import

3/28/2019
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PQDiffractor ® Free Viewer

e 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.pqgview.com/pqdiffractor/

3/28/2019

G PQDiffractor?: 20130607H18.pad =EIEl X
File Edit View Tools Help
& & ‘R | B | §| o ]+ ﬂ| [C:\Users\user\Desktop\PQDIF\PQD\20130607H18.pqd
Select Observation Record: PMC-680i
[0] 2013-06-07 16:00:00 waveForm - 2013-06-07 18:46:15.169000
[1] 2013-06-07 16:00:00 o — —
2 G INST AN VOLTS INST BN VOLTS INST CN VOLTS

] 07 16:46:13
(5] 2013-06-07 18:4610

Trigger Method ID:  [CHANMNEL =

[0] Waveform of Van
[1] Waveform of Vbn -50000000 -]

[3] waveform of v4
[4] Waveform of Ian

PQSynergy 2019: Introduction to PQDIF and Practical Applications

]
[5] Waveform of Ibn 50000000
[6] waveform of Icn
[7] waveform of 14 0
start Date: | 07/06/2013  -50000000-]
Hn'shDate:| 08/06/2013 P L P T L L L L]
0.00 0.05 0.10 0.15 0.20 0.25 0.30 0.35 0.40
¥ Use Multiple Axes Time (s)
Electrotek Concepts? 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




The End

Thomas Szollossy
thomass@powerquality.co.th




