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Who Uses PQView Today?

United States/Canada

e American Electric Power
e Alabama Power Company
« Baltimore Gas and Electric
e CMS Energy

e CPS Energy San Antonio

e Con Edison New York

e Detroit Edison Company

e Dominion Virginia Power
e Duke Energy Corporation
e EnerNex Corporation

e Entergy Services

e EPRI

e FirstEnergy

« Georgia Power Company
e Hawaiian Electric Company
e Hydro One Networks

e Hydro Ottawa

e Maui Electric Company

e NIST

« Nebraska Public Power District
« Northeast Utilities

e Public Service Electric and Gas
Company
Public Service of New Hampshire

« Salt River Project
« San Diego Gas and Electric

¥ECTROTEK

Southern California Edison
Southern Company
Tennessee Valley Authority
United Illuminating Company
Wisconsin Public Service
Wireless from AT&T

Asia-Pacific

Ausgrid Sydney
Companhia de Electricidade
de Macau (CEM)

Guangdong Power Grid
Guangxi Power Grid Company
Hebei Electric Power Company
Henan Power Company

North China Power Grid

Orion New Zealand

Provincial Electricity Authority

Shandong Provincial Electrical Power
Corporation

Shanghai Municipal Electric Power
Company

Shanghai Jiu Long Electric Power Science
& Technology Company

Shanxi Power Company
Yunnan Power Grid Corporation
Transpower New Zealand

Latin America

Central Hidroeléctrica de Caldas

Operador Nacional do Sistema Eléctrico
2

Europe

e Agder Energi Nett AS

= BKK Nett AS

e CEE Energiteknikk AS
e Central Networks (E.ON)

e DEM Slovenia
» FElektro Slovenia
» Elektrobistand

e Halogaland Kraft AS

» Helgelandskraft AS

e Hydro Aluminium AS

e Hrvatska Elektroprivreda (HEP)

e |Istad Nett AS
e Lyse Nett AS

= Nordmgre Energiverk AS
= Notodden Energi AS

= PSE-Operator

e Radegy-Lurgy Kraftverk AS

e SFE Nett AS

e Skagerak Nett AS
e SINTEF

e Statnett

» StatoilHydro

e Sunnfjord Energi AS

* Sweco Grgner AS

e Tafjord Kraftnett AS

e Tussa Nett AS
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What data Is stored in a PQView Database?

RMS Samples

Waveform
Samples

Circuit
Breaker
Operations

Event Causes

PQView _ Geospatial
Database - Attributes
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What are the data sources
for a PQView Database?

Digital Fault Energy
Recorders Meters

Microprocessor

Relays SCADA Logs

Power Quality , PQView
Monitors _ Database
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What analysis functions are offered by
PQView?

Event
Analysis

/ Compliance
\  Summaries

N/ roview

Database

Fault
Analysis and
Location




Companies that Produce Power System Sensors or
Software Integrated by PQView Users Today

e Advantech® e Grounded Power
e Arbiter® Systems e HIOKI®
» Cooper Power Systems® CYME e Landis+Gyr®
e Dranetz® e Linbo
e Edison Electric Institute® e OSlsoft®
e EDMI e Power Monitors, Inc.® (PMI)
e Electro Industries® e PSL Power Standards Labs®
e Electrotek Concepts® e Qualitrol®/LEM Instruments
e E-MAX Instruments e SATEC
e Fluke®/Reliable Power Meters e Schneider Electric®/Power Measurement®
e General Electric® » Schweitzer Engineering Laboratories® (SEL)
e GL Industrial Group/Stoner Software® e Siemens®
SynerGEE® Electric « SoftSwitching Technologies®
e Gossen Metrawatt - Unipower®
= GridSense « Utility Systems Inc. (USI)
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Power Quality PQView® PQDA
Monitors for In-Depth
=7 Analysis
.. PQView® PQWeb® for Web
Digital g —— 1" QDM Browsers
Relays | & Mobile Browsers
“ _ = |  @Q0abel
= PQView® ~"""Compliance Reports
‘. Databases — EN 50160
SCADA o
Databases Bl Automatic
Digital Faults #8® Fault Location
Recorders "=
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Schweitzer Engineering Laboratories

e Data Handler for Schweitzer Engineering Laboratories Reports:

The data handler can now import SEL event reports (EVE
files), compressed event reports (CEV files), and load profile
reports (LDP files).

Additionally, the PQView installation program installs
example SEL files and an example configuration file
demonstrating how to import SEL text reports.



IEEE COMTRADE Files

SEL 5045 acSELerator
Team Software

SEL Relays )
PQView

PQ Data Manager

GE
EnerVista

BEN32 Master COMTRADE
Station Software

Folders

Qualitrol Relays

PQView Database

Other Relays —— | Softstuf Wavewin
Data Collection

_ SUBNET Solutions
SubSTATION Server
.ELECTROTEK
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Signature System®/Encore Series

== DRANETZ 4G0SSEN METRAWATT

THE STANDARD FOR ENERGY & POWER MEASUREMENT Safe [y :h rou q h CO [noe:e nce

InfoNode Server HTTP or Telephone
Modem Connection

PQView PQ
Data Manager

|[EEE 1159.3 PQDIF Files

PQView Database
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= DRANETZ A GoSSEN VETRAWATT

THE STANDARD FOR ENERGY & POWER MEASUREMENT

Safety through Competence
Dranetz

PQNode 7100,
8010

Advantech
ADAM Module

Dranetz ES210, Arbiter Power
ES220, ES230 Sentinel 1133A

Power

Standards Lab General Electric
KV Meter
PQube

Dranetz
DataNode ESS/ Modbus

5520, 5530, Compatible

5540, 5560, InfoNode Meters
5571, 61000

PQView
Database



PQView Integration with ION Enterprise®
or WinPM.Net Database

eRequires installation of optional ION Enterprise Database Data

Handler
Telephone or SChnelder SI E M E N S
Ethernet é} Electric
Connections

» ION Enterprise

PQView PQ
Data Manager

Y

ION and ACM
Meters

ION PQView
Enterprise Database
Database
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PQView Integration
with Unipower PQSecure Database

e Requires installation of optional PQ Secure Database Data

[T

Telephone or Ethernet ULN/E/E/VZ/ER

Connections

PQView PQ
Data Manager

Y

PQ Secure
Software

Unipower
Meters

PQ Secure PQView Database
Database Server
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OSlsoft Pl System

e Requires installation of optional OSIsoft PI SDK and Electrotek
PiSlicer Library

\ .
PQView PQ Data

l > Pl SDK <———>{ PiSlicer Library [« QManaSer

A

\
PiSlicer
PQView

Pl Server Databases

Pl Server

Pl Server
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PQView Integration
with Dranetz Portable Monitors

Power Xplorer

PQView PQ Data
Manager

Power Guide

DDB Files

Power Visa

PQView
Database

Energy Platform EP-1

== DRANETZ

THE STANDARD FOR ENERGY & POWER MEASUREMENT
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More Data Sources

e Cooper Power Systems CYME e GridSense PowerView
e Dranetz® PES Databases e GroundedPower Text Files
e Electro Industries/General Electric e HIOKI® Text Files
Communicator Log EPM Files - Landis+Gyr® Text Files
* Fluke®/Reliable Power Meters - PQView Text File Formats
(RPM) Omega and Scenario - POView Databases
Databases
e GL Industrial Group/Stoner ) SATEC PAS Databases
Software® SynerGEE  Siemens® SICARO PQ Manager Text
= Gossen Metrawatt Portable Files o _ _
Monitors « SoftSwitching Technologies® I-Grid®
Web Site

ELECTROTEK
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Custom Data Sources

e Alabama Power Company SCADA Database

e Con Edison AMR Databases

eErgon Energy Australia AMR Database

eProgress Energy Feeder Management System Database
eProvincial Electric Authority (PEA) Thailand AMR Database
e Companhia de Electricidade de Macau (CEM) EDMI Meters

ELECTROTEK
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=

Proprietary Dialup PQNode
Dranet'\z/lzg_l;lgde 8010 Data Files _ conEdison
ors InfoNode Servers File Share
HTTP
Dranetz Dathode 5530 via LAN
Monitors InfoNode Servers "_

= HTTP via RAS —_ PQView
Dranetz DataNode 61000 - . HTTP

Monitors Vla LAN LAN

@,i HTTP via Frame Relay InfoNode Servers

Schneider Electric o
ION Meters HTTP
via LAN
ION Server
Microsoft
E Rel = SQL Server
rame Rela
SEL and GE Relays d COMTRADE {
EnerVista Download Server Files
LAN
GE XA/21 —|_>
L ——=f pISDK PQView
Databases

SCADA RTU Sensors

ECC PI Server




PQView Event Analysis
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Examples of PQView Event Derivations

Substation Bus - 1/12/2007 14:48:08.0060
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Examples of PQView Event Derivations

Substation ION 7700 - 2/1/2003 09:30:31.5377
1001 Substation ION 7700 - 2/1/2003 09:02:54.1855
- RVIS
S SOE Va Substation ION 7700 - 2/1/2003 09:30:31.5377
> 0L 1071 Reactive Power
g _505 _ 106 Substation ION 7700 - 2/1/2003 09:02:54.1855
= 8\0/ — = 4 Nala T\ L t FaWa¥ ke ZaY ol P a WaYaYaYe Y Ko o
200f g7 | as0- Substation ION 7700 - 2/1/2003 09:02:54.1855
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Derivations from Waveform
and RMS Samples

e Reactance-to-Fault « Missing Voltage and Delta Current from First
« Radial Fault Location Cycle or from Ideal Waveform

e Spectrum Charts = Symmetrical Components

~ 1,2,3,4,5,6, 10, and 12 Cycle Windows * Delta Symmetrical Components

e Phasors and Harmonic Phasors e Three-Phase Diode Rectifier Output

e High-Pass Filter and Low-Pass Filter * Line Frequency during Event

e First Derivative , Second Derivative, Third « Total Harmonic Distortion (THD)
Derivative, and Squared Value-Time  DC Component, Fundamental Component,

e Mean Values and RMS Values and Harmonic Trends during Event

- Load Resistance, Load Reactance, Load = Links to Map Viewer and Trend Viewer
Impedance, and Load Impedance Angle « |EEE P1159.2 RMS Characteristics

= Real Power, Reactive Power, Apparent e |[EEE P1159.2 Point-in Wave Characteristics

Power, and Energy

e Delta Real Power, Reactive Power, Apparent
Power, and Energy

= Characteristic Voltage
» \Waveform Transformation
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e |IEEE P1159.2 Missing Voltage Characteristics
e Dranetz Event Characteristics

« Digital Status Changes

e Operations Summary



Analysis of Data Logs

Substation - VRMS A, VRMS B, VRMS C
from 2/1/2003 to 3/1/2003
Min[V RMS Al (k) Substation -V RMS A, VRMS B, VRMS C
MaX[VRTv, ] (kV) from 2/1/2003 to 3/1/2003
L - ]
- Relative Frequenc Cumulative Frequenc
- . quency ey 100%
7.0+ 30%*: |
B Count 24183 E :
B Min 6.785 25% -+ ——80%
6.5 Avg 7.105 - . @)
L Max 7.299 > - - %
= Range 0.5141 | & 1 -
- Stbev 008452 3 20% L 60% =
6.0 CPO1 6826 | 3 B . z
: CP0O5  6.931 = - _ ®
- cP25s 7088 | o 15% i T
L CP50 7121 | > = | 200 @
B cP7s 7162 | & - 140% 5
55+ CP95  7.215 © 10% - i ]
B CP99  7.244 e - _ 3
B Sl Range 0.04703 B -1-20% <
- 5%+ .
1 Sat - i
Feb 2003 0% —0%
EPRI/Electrotek 6.8 6.9 7.0 7.1 7.2
Avg[V RMS A] (kV), Avg[V RMS B] (kV), Avg[V RMS C] (kV)
PQView®

EPRI/Electrotek
ELECTROTEK
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RMS Voltage Variation Analysis

RMS Variation Magnitude-Duration Scatter Plot SARFI Rates by Month
Selected Sites, From 2/1/2003 To 3/1/2003 Single Site, From 1/1/1996 To 1/1/2003
20 [ ——— — ———
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PQWeb Analysis via Internet

3 PQWeb 3.1 Trend Report - Microsoft Internet Explorer

= PQWeb 3.1 Report Selection - Microsoft Internet Explorer
Ele Edt Vew Favorites Jools Help
Back » & - D [7] B Qoearch [iFavortes Preda ($| - S ¥ - H O Y 4 D

Ble Edt Vew Favortes Tooks Help \
Hbok » = - (D [ A} | Qsearch [SiFavorkes Giteda F (LN O ] - O ¥ L D

= =
S Preferences — Log OFf EEEEE Channels  preferences  Preferences
Select Sites: Select Time Range: Trend Plots
Edison Service Entrance 5530 MM-DD-YYYY : Knoxville Service Entrance 5530
Edison Service Entrance 5540 Format: | vv:ss BE&xE| — — =
Edison Service Entrance 5560 o — V RMS Min W RMS Max V RMS Avg
Edison Service Entrance 5571 From: 105—01-2503 00:00:00
Knoxville Service Entrance 5530 n
Knowville Service Entrance 5540 To: 105-01-2603 00:00:00 i hd MM’W
Knoxville Service Entrance 5571 T | |
Shortcuts: |Manual Entry .| o
Select All Sites > 8o
Database: DataNodes £ L
»
Events RMS Variations Trends Other é' 80 1]
5 L
[*All Events | [PMS Summary ] | Steady Stete | [Manitor Availability =] % 40
Report | Report ] Report | Report | - I
Preferences Preferences Preferences Preferences r
Select Channels P PR P [ M R
8Thu 15 Thu 22Thu 1.Jun
May 2003 Local Date and Time
o o (6 yhiatas 5
PQWeb® -
izl Ll | .I‘I
&l [l iokemet Z [€1Dene | [ [ intermet A
ELECTROTEK
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PQWeb Analysis via Internet

'3 PQWeb 3.1 Event List - Microsoft Internet Explorer
Flle Edit View Favorites Tools Help

Ehack - & - (D [ | Qsearch [EFavorkes Gveda (F |G- Sl - H O ¥ 4 D

Reports Event Preferences Graph Preferences Help
From 05-01-2003 00:00:00 to 06-01-2003 00:00:00
Site Time Event Voltage
Name Stamp Type lagnitud:
Knoxville Service Entrance 5530 05-17-2003 16:24:34.757 RMS VYariation 58.02%
Knoxville Service Entrance 5571 05-17-2003 16:24:34.167 RMS Variation 57.92%
Knoxville Service Entrance 5530 -15- :41.917 RMS Variation 0.20%
Knoxville Service Entrance 5530 05-15-2003 16:05:41.833 RMS Variation 23.07%
Knoxville Service Entrance 5571 05-15-2003 16:05:37.917 RMS Variation 24.18%
Knoxville Service Entrance 5530 05-15- :01:05.439 RMS VYariation 61.25%
Knoxville Service Entrance 5571 05-15-2003 16:01:01.527 RMS VYariation 73.15%
Knoxville Service Entrance 5530 05-10-2003 16:21:46.902 RMS Variation 74.29%
Knoxville Service Entrance 5530 05-10- :143:46.576 RMS Yariation 71.48%
Knoxville Service Entrance 5571 05-10-2003 16:43:44.237) RMS Variation 71.35%
Knoxville Service Entrance 5530 05-10-2003 14:29:02.561 RMS Variation 71.85%
Knoxville Service Entrance 5571 -10-2 14:29:00.317 RMS Variation 71.60%
Knoxville Service Entrance 5530 05-10-2003 14:28:50,323| RMS Variation 70.62%
Knoxville Service Entrance 5571 05-10-2003 14:28:57.077 RMS VYariation 70.59%
Knoxville Service Entrance 5530 05-10-2003 14:28:56.912 RMS Variation 71.75%)
Knoxville Service Entrance 5571 05-10-2003 14:28:54.677 RMS Variation 71.56% B
Knoxville Service Entrance 5530 05-05-2003 08:22:53.346 RMS Variation 66.43%
Knoxville Service Entrance 5530 05-05-2 8:22:28. RMS Variation 66.65%
Knoxville Service Entrance 5530 -05- 18:22:07.2 RMS Yariation 66.32%
Knoxville Service Entrance 5571 05-05-2003 08:22:06.767 RMS Variation 65.68%
Ar Ar AAnA AR AN 1m0 ARAE Uosiebine e men =l
&3] | [ inkernet 7

ELECTROTEK
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3 PQWeb 3.1 Event Report - Microsoft Internet Explorer E
| B Edt Vew Fovortes Tods teb I
| wmk - 5 - Q[ | Qeach [alFavorkes Gteda (P3| Eh- G (6] - IO ¥ af D

Graph Preferences

RMS Variation (Phase C RMS Voltage Inst. Sag)
Knoxville Service Entrance 5530
05-17-2003 16:24:34
Trigger at 0,0320004 on Yo RMS

RMS Variation (Knoxville Service Entrance 5530) 05-17-2003 16:24:34

— —
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PQWeb Analysis via Internet

| He Edt Vew Favorites Took Heb \
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3 PQWeb 3.1 RMS Sumimary Report - Microsoft Internet Explorer

] File Edit View Favorites Tools Help {
| wosk - > - @ 1) 3| Qeeach Cairavones Grde 3| B O (1 O ¥ 4l D
RMS  [RNOXVINE Service 05-19-200 2
| variation |Entrance 5530 [ RMS voltage In 16:07:17 88.14| 0.5 Cyc 4
RMS |knoxville Service 05-16-2003
‘ variation |Entrance 5571 !Phasa A RMS Voltage Inst. Sag 13:38:49 SU.ZEI 1.0 Cyc
RMS  [Knoxville Service 05-16-2003
=l fol . Sagliso" 0" 3 X
‘ Variation |[Entrance 5530 |Phase A RMS Voltage Inst. Sa 13:38:51 81 02| 1.0 Cyc
RMS |[Knoxville Service 05-17-2003
‘ Variation |Entrance 5530 !ph RMS vol il ‘15.24.34 58 °2| 6.0 Cyc
RMS  [knoxville Service [us-u-zuna I
‘ Variation |Entrance 5571 !Phasa C RMS voltage Inst. Sag 16:24:34 §7.92| 6.0 Cyc
Table includes 49 events.
Magnitude-Duration Plot
RMS Variations - Magnitude Duration Scatter Plot
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PQView Application Study =E rraresEaRo
Guangdong Power, Guangzhou, China

wEmnem B KRR

e Provides transmission service for

2 PQWeb® 3.2 35452 - Microsoft Internet Explorer

Fle Edit View Favorites Tools ‘ueln : : — ".','» 38GW Of |Oad tO Guangdong
O QO HEAG P v & 32 LB Province in Southeast China
e Monitors network with Dranetz-
BMI DataNodes and Power
- Measurement ION meters
uhen R B HAet i) geiE: .
e | STy aniES = Measurements a_lvallable on
oo s e intranet with Chinese user
E: 2004-08-04 00.00.00 | |nterface
"’*Tiﬁ Manual Entry
i i -~ ' e Measurements record DC
#IEEE: DataNode Meters - - -
- - e transmission line performance
[*All Events v| [RMS Summary  v| |Steady State v| [Monitor Availability | durlng m0n0p0|e ground return
Cw ) () (% ] (% ) mode
BmE
&] &4 Local intranet

ELECTROTEK
cccccccc 28 © 2012 Electrotek Concepts, Inc. All rights reserved.



PQView Application Examples

e Fault Location

 System Performance

e Integration of Power System Measurements with GIS
e Standards Compliance

ELECTROTEK
cccccccc 29 © 2012 Electrotek Concepts, Inc. All rights reserved.




Fault Location Systems with PQView

Hydro-Québec

Detr0|t Edlson

San Diego Wisconsin D
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Example Single-PhaAse Fault

AREA STATION NETWORK
)(‘ = 2kA s i . T
.)( L < Total Current

T |0 = 4x2 kA = 8kA
o= 2KA T
)( | V B
-)( *. % % n-
% O = 8 * ! \ :
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)( X T &
N T an T
I, = 2kA Ny XL
@ i % e
_)( . oy e Ny
T — % &
PQ Node< Va

CCCCCCCC
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Fault Locating Process at Con Edison

. PQ Meter PQView
Feeder Trips Q Q Match Reactance
—>| Captures »| Calculates p—>
due to Fault To Feeder Model
Waveforms Reactance
| | |
] o Two-Phase
‘ T =101 x|
Print I
— RTF Rating
) PLACE 0.2220 =
E ST. 0.2249
AND ST 0.2278
'ARD ST 0.2283
— RAND ST 0.2313
aND ST 0.2335
‘ 0.2351
5T 0.2411
ARDST
D ST 0.2495
0.2513
0.2528
ST 0.2586
TRE ST 0.2611
ALKER ST 0.2728
= 1 WALKER ST 0.2828
= e T ST 0.2952
Bafiell (61 Ma13és 103'SSC HESTER ST. : HESTER ST And MOTT ST 0.3036
&'— ECTROTEK ey 0| ERTITITY NE MOTT ST : HESTER ST And MOTT ST 02140 =]
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Summary of Estimated Fault Location versus
Actual Fault Location for Faults in Manhattan

@— conEdison, inc.

e On average, use of the Reactance-to-Fault for fault location
saves one hour per feeder restoration job because it saves use
of capacitive discharge thumpers and DC hi-pot

eRecent Results:

2009 64% 24% 5% 2% 6%

2010 67% 14% 5% 3% 11%

2011 64% 20% 8% 3% 5%
Summer 2012 76% 14% 4% 4% 1%

ELECTROTEK
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One-Line Diagram with Aerial Map €
of Estimated and Actual Location
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Fault Location View with Street View

il @ http://localhost/vs2010/Electrotek.GisFaultVisualizer. Web/GisFaultVisualizerPage.aspx

File Edit View Favorites Tools Help
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Demo

ELECTROTEK
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Example Correlation of Feeder Fault Event & conedison, inc.
with Pl Event from SCADA Operation
50THST - 2/25/2010 08:56:10.0650
V_a Vb V¢ la Ib Ic
| OSlsoft  »f
g 10: \
g L
Operation -10+
Descripion  CLOSE-TRIP 5000%5
. |
Rl
-5000—+ o
0 2 4 6 10
Time (c)
Hectrotek/EPRI Reference Cycle = 131 PQView®

OTEK

EPTS
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Example Correlation of Feeder Reclose & conEdison, inc.
Event with Pl Event from SCADA Oper
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Con Edison PQMS Module:

Correlation of Fault Events with SCADA Events

Multiple Breaker Trips due to Substation Fault
PKCHEST1 - 3/2/2009 02:18:28.1250

Operations

Point NamePKBX32E.DX

Time Stam8/2/2009 02:18:31.0241
Value
Description CLOSE-TRIP

Point NamePKBX33E.DX

Time Stamp8/2/2009 02:18:31.0241
Value PARK_CH1 BKR 33E 7X81
Description CLOSE-TRIP

Point NamePKBX3BT.DX
Time Stamp8/2/2009 02:18:31.0241
Value PARK_CH1 BKR 3BT
Description CLOSE-TRIP

Point NamePKBX3TR.DX

Time Stamp8/2/2009 02:18:31.0242

Value PARK_CH1 BKR 3TR 38X0
Description CLOSE-TRIP

Point NamePKBX7TR.DX

Time Stam8/2/2009 02:18:31.0242

Value PARK_CH1 BKR 7TR 7X24
Description CLOSE-TRIP

PARK_CH1 BKR 32E 7X78

3

Electrotek/EPRI

Voltage (V)

Current (A)

va v Ve

15000m ol rﬁ\ | I R (T
10000V \ L | | A VY
5000 | Hh‘ NN / \x / \\ B / ‘\ J“ W | f\ !
Oa \}/ ‘“‘ \M‘ I L‘ i Sy JN o) ‘\\‘} \ \0
AiisuayReatATRTR UL
5000 | | [ ] IRy L
‘\U‘ ‘w\// \\/‘/ ‘\‘\“ I \ “ \\

v,
-

o

Event ID = 460896

PQView®

'&ECTR
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Reactive Power Change

Qa Qb Qc

5.4

5.2

5.0

4.8

4.6

4.4

4.2

Reactive Power (Mvar)

4.0

3.8

3.6

3_4,\\\\T\\\\T\\\\T\\\\E\\\\T\\\\E\\\\I\\\\I\\\\I\\\\I\\\\I\\
1 2 3 4 5 6 7 8 9 10 11
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Voltage THD Change

Va Vb

Ve

3.0

25—+

e T T

g [ =
S 15+
o B
- L
1.0+
0.5+
7\\\\I\\\\I\\\\I\\\\I\\\\I\\\\I\\\\I\\\\ N O O
0 | | | | | | | | |
0 1 2 3 4 5 6 7 10 11

.ELI:LII(UII:K
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Examples — Voltage Disturbances-3

Transformed waveforms

66kV Measured - 5/09/2010 04:31:29.5006 66kV
— — —_— “Customer 1 —— T 7

Vab Vbc Vca -
70000*:
60000*:
= - 22kV
103?55000*:
50000*?
450007?
F 3.3kV @5 11kV 415V

40000 L1 1 T
0 0.5 1.0 1.5 2.0 2.5
Time (s)
Power Quality Solutions PQView®
415V 3.3kV 690V

ELECTROTEK
EONCEPFTS 42 © 2012 Electrotek Concepts, Inc. All rights reserved.



66kV Measured - 5/09/2010 04:31:29.5006

I — I
Vab Vbe Veca

70000 —

65000 ~f oo

60000

Voltage (V)

55000 —

50000 —

45000 —

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 L1 1 1 1 1 1 1
0 0.5 1.0 1.5 2.0 2.5

22KV Transformed L-L Load - 5/09/2010 04:31:29.5006

40000 —

Vab Vbc Vca

21000

20000 I 1 delta-star
19000 \‘ L-L

18000+

Voltage (V)

17000+

16000+

15000 | | | | | | | | | | | |

Time ()
Event Description:
Power Quality Solutions PQView®
- ARG T

43

22kV
3.3kV @5 415V
415V 3.3kV 690V
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Examples — Voltage Disturbances-3

Transformed waveforms

66kV Measured - 5/09/2010 04:31:29.5006

I — I
Vab Vbe Veca

70000 —

60000

55000 —

Voltage (V)

50000 —

45000 —

40000 —LL 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 L1 1 1 1 1 1 1
0.5 1.0 1.5 2.0 2.5

3.3kV Transformed 2Tx L-L Load - 5/09/2010 04:31:29.5006

Vab Vbc Vca

3200
3100
3000-]
2900
2800

< 2700

(o2}

82600

(=]

> 2500
2400
23001
2200-]
2100-]

2 delta-star
L-L

Time ()
Event Degcription: 4
Power Quality Solutions PQView®

22kV

11kV

: 415V
41 \ 3.3kV 690V

o

415V
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2. Examples — Voltage Disturbance

Transforaed waveforms
I

66kV Measured - 5/09/2010 04:31:29.5006 66kV
— — —_— “Customer 1L ——— 1T 7

Vab Vbe Veca -

70000 —

60000

22kV

55000 —

Voltage (V)

50000 —

45000 —

40000 -LL 11 [ e o

Time (s)

Drwmiar Nuialihs Cakitinme [oAVITNYWEN

415V Transformed 2Tx L-N Load - 5/09/2010 04:31:29.5006 )

a o e 415V  3.3kV

2 delta-star C“B é@ @5

L-N

230

220

210
415V

Voltage (V)
)
o
g

A
190 @ )\
I /
* 1 /
i / —
180 N - —
LT N — / \
\ \
—| \
170 -~ -~
’\\H‘H\\‘\\H‘H\\‘HH‘HH‘\\H‘HH‘HH‘HH‘HH‘H\
0.1 0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0
Time ()
Event Description: 5 © 2012 Electrotek Concepts, Inc. All rights reserved.
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Examples — Voltage Disturbances-3

Transformed waveforms

3.3kV Transformed 2Tx L-L Load - 5/09/2010 O4:§:2g.§)|(;ba_8tar

66kV Measured - 5/09/2010 04:31:29.5006

I
Vab

—
Vbe

70000 —

65000 ~f oo

60000

55000 —

Voltage (V)

50000 —

45000 —

40000 —

Vab Vbc Vca

3200 L-L
3100
3000+
2900+
2800

5 2700

£ 2600

S 2500
2400
2300
2200
2100

Time ()
! Event Decription:

0 0.5

22KV Transformed L-L Load - 5/09/2010 04:31:29.5006

Vab Vbc Vca

Power Quality Solutions

PQView®

415V Transformed 2Tx L-N Load - 5/09/2010 04:31:29.5006

Va

b

21000

20000

19000+

18000+

Voltage (V)

17000+

16000+

15000

L-L

— 1 delta-star

\c

230

220

210

Voltage (V)
)
o
<

Power Quali

Time ()
Event Description:
ty Solutions
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L \ \
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: I Y Y O
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0.1 0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0
Time ()
: Event Description:
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= Qdqbel

Power monitoring solutions

Automatic Reporting System
(ARS) for PQView



Why ARS?

Motivation
[

eUsers have many specific
requirements for power quality reports.

«PQView provides powerfull tools to analyse

data and to create complex reports, but:
— That task is often complicated

— Itis time consuming.

— Requires lots of manual work

eReport format that will satisfy all existing
and future requirements is impossible.

- O do b e I © 2012 Electrotek Concepts, Inc. All rights reserved.
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Automatic reporting system - overview
I

e ARS uses PQView databases as data sources

e Automatically creates customized power quality or other types of reports (submetering...)

2
2 Report

9 configuration <

> ]

- MEASUREMENTS
I DEPARTMENT

REPORT TYPES
SYSTEM OPERATION
DEPARTMENT

MEASURMENTS AND
VOLTAGE AVAILABILITY

Automatic weekwystanems | VOUAGE vewTS zﬁs
Reporting RSN B—— CLASSIFICATION ‘ INTERNET rﬂ “
(e.9- EN50160) COMPLIANCE ]
N
MULTI-SITES \ L/
‘ U
R ‘—_ REGULATORY
I I AUTHORITY
j — : IMPORTANT USERS
REPORT GENERATION
SCHEDULES

RS
database

= Qdabel

49 ©® 2012 Electrotek Concepts, Inc. All rights reserved.



Automatic reporting system: Main goals

|
e Modular - many different report components are available as

plug-ins: e el
— tables 5 B = & =

— trends — - =

— statistical analysis e AR 3

— histograms... SHLTLLLIIT e e o

e User defines report template:
— components (pages)
— databases / sites
— time interval (last year, last month...)
— parameters and custom settings

Reports are

. _ _ > available as
 Mechanism for automatic report generation

creates actual report documents from PDF

temblates without user intervention. | Word
— | * VWWor
= Qdobel
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Easy usage — simple user interface

Setup

Basic
reports

Compliance v |
reports o=

New configuration

Open configuration

Default configuration

o 3N/

Compliance report user configuration

Report components definition: measurement sites, PQ parameters, options, filename and output directory

Scheduler

Backup

Help

Scheduler stoped

Configuration file: |C:\Dropbox\TECTRA\AMS\ARS 1_3 CEE MACAUNARS Application\User\All_sites_last_week-test ucc
for evaluati
Database list: r—— | Selected
%"m | Display name | Selected Ste availabilty graph d
0 Demo1mdb | Voktage availabilty araph O
1 Baza Eles feb_mar10.mdb 1 Frequency 4
Voltage magnitude 2
Measurement sites: ?]‘Zdarﬁ::;r f’:l—;c\!eas”eledion -THD n yotage &
e —_— Total demand distortion [
D | Measurement s Vg | Selected Ficker PST ~
1 RTP Divaca 220 kV sistem 1 (No VF group) B v 7Ficker PLT 7{7
1 |RTP Divaca 220kVsstem2 | (No VF groug) = r | Votage unbalance ~
1 RTP Kece 110KV sitem 1 | Mo VF groun) = Poweefacior r
1 RTP Kece 110KV sistem 2 (No VF group) d = Events I3
1 |RTP Okroglo 110kVsistem 1| (No VF group) = RVC events 5]
1 RTP Okroglo 110kV sistem 2 (No VF group) - r
duation period | Fiename | Output | S
Report language 8
|cEM PQ standard =] L 5] 1 e et
Statistical interval of report
[week =] B %
v Hagging active ™ Events phase aggregation active Save Close

e “Complex” part of
setup is done only
once

— Databases

— Sites and virtual
feeders

— Compliance
criteria

— Report visual
template

Report templates setup is very easy — point and click

= Qdabel
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ARS

Automatic reporting system — key features

— Automatic report generation — ARS simplifies otherwise
complicated and time-consuming process of creating
complex reports.

— Reports for one measurement site, or multi-site

(comparative) reports are available. Even multiple
databases can be used in single report

— Reports: statistic-basic, compliance (using standardized or
custom compliance limits), custom

= Qdabel
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ARS

Automatic reporting system — key features
I

— Large level of customization is offered: users can customize
various report parameters to their needs:
e Components — plugin modules
e Display formats, colors
e report template designs
e Language

— Report creation scheduler: user can define number of
automatic report generation schedules.

— Created reports are automatically archived and can be sent
via e-mail to defined recipients.

- O do b e I © 2012 Electrotek Concepts, Inc. All rights reserved.
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ARS

Automatic reporting system — key features

Easy software localization — translation of user interface and

report templates to different languages is very easy

] All_sites_weekly_4_3 2013 - Microsoft Word
§E|e Edit View |[nset Format Tools Table Window Help

[E=8 Eon =)

imeixay grw

Type a question for help - X
NEHR S GRS B Ao 8 R R ES SN 120% - @3 Read
i A4 Normal ~ Arial =12 Siimlr uJEiE:EvﬁE EE{,E&;_—E\_E]v“y-A—!
I-g'l‘l:l'Z':'3’!:4-|4$-|'6"1'7'.I'8'I“9'I'l‘O'l'll"l'IZ"l"l!'l"l4'\'l‘E'I'IS'I‘17'|
3.1.12. aausiau

Wi wmAswslu% smwenm 1 - 28.03.2010
i Q% Un < Vews < 107 %00 ™ 95% azaimn

)

@)

@
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il (ealedss)

75

En@|zw «
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80
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“«om g

m

Page 17 Sec 16 17/29

Croatian (Cr

HaluaIzuy

hidosa [ RasmIsdin

=

l:‘ daluddon

O
PTEE ) ﬁ_

e
bousaaanatiuadi) IJO_

. windanslisnandos
. sdudia driim am

» pandum sy ssiung

l.‘nmumai’ﬂmh‘iuﬂ -

= Qdqbel
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Automatic reporting system — architecture

)
— Modular structure — software can be upgraded with new

modules for creating custom user-defined reports.

/ ARS Core \ f Report components and templates \
f Compliance settings files \
Abstract . Compliance Custom user
Channel Custom settings file Basic report report report
Definitions NVE 1557 CONTeMENE components components
/ DataSource modules \ EEE 1155 (ttemplates) (+templates) (+templates)
\ EN 50160 \
J L
@ Dl:z\gizmie RCM - Report Report
creation module C::;'?T:‘;:L';" —
S Quiowd DDICM - Database A P R
data import and module User report
conditioning module |V configuration
PQView 3 files
DataSource Scheduler (I
module
PQView3 lpretesy

Databases K /

G

Custom Data

Custom

- . PDF Word XML
Flagging | | Aggregation document document | | document

Settings Settings library library library

site
‘ Custom channel details ‘ settings

K (VF...)
Dranetz channel details

‘ ION channel details ‘

Channel config files

- O do b e | © 2012 Electrotek Concepts, Inc. All rights reserved.
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Data source flexibility

SuEBort for various Pg monitor gana format

Frequency compliance measurements?

= Different instruments can store
Information in different formats -
— Trend data !
— Compliance counters I
e PQView channel map files can be
defined for different instrument Counlt_efstolfo Countelf_s Oft % _ %O minut/e
1 . complian complian min/average/max
types In ARS'h | second intervals second intervals trends
— PQView channels
Edit/define parameter @
— Record format N e S
= =
e Unified reports can St bk B8l 4 Report
. A [s240 AB  [a240 4.1. Steady state parameters
be Created USIng B [o Bc o 4.1.1.Cor:pliance summary
- c JU CA lD Number of parame! n‘ [ Steady-state pare
data from different e T
instrument types ki e o '
a2 e f 2
- Scaling factor (P.U. -> %) IT— Saw ::: ‘Ej” f ?
= Qdabel

56
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Compliance criteria

Support for various compliance requirements
I

e ARS supports unlimited number of different
compliance criteria sets.

» Predefined compliance criteria files are available
at ARS:

— EN 50160

— NVE 1557

- |EEE 519

— |EEE 1559

- |EC 61000-3-7

e Custom compliance criteria files
can be defined
— Internal utility regulation
— Contracts
— National and regional standards

e Compliance of
—  Steady state parameters

= Qdabe| e

B8 Tectra ARS

Compliance configuration files

[E=n{E= ===

Administrator setup

Editing of files containing compliance seftings according to different standards

Compliance criteria Corfiguration fie: |C:\Dropbox\TECTRA\AMS\ARS 1_3 CEE MACALVARS Applcation’\Config\ComplianceDef\CEM PQ standard.comde
Instrument types o
1| M everts | RVC events | RM: | Event com | Settings | fiagaing
i P
 a | — e A
Users and permissions period 5
Manual flagging setup » _n Mkv TFrequency 600000 580 1020 Week  _+]|95000
f 0 |sskv Frequency 600000 EX) [1020 Week -] 95.000 1
I o [1okv Frequency 500000 (580 [1020 Week _+| 95.000
f o |zokv [Feacpency 500000 6.0 [1020 Week -] 95.000
Vims FERET] [Vokage magni... | 600000 500 [105.0 Week | 95000
Vims o leskv [Vokage magnt... 600000 500 1100 Week | 95,000
Vims o ok Voltage magnit... |600000 97.0 070 Day _x||95.000
Vims o |z20mv | Vohage magni... | 600000 97.0 107.0 Day ~| 35,000
Compliance Whd o Jawv THD 600000 0.0 50 Week | 95000
ISIOES Vihd o leskv THD 600000 00 50 Week -] 95000 =
—— —
Scheduler Doublecick row to edt
& ‘ @ | @ ‘
Add Remove Clone
Backup
=R~
Scheduler stoped
Parameter Isymbol 'E“ﬁ':l'."g IEvnIunuon period _Lfom hance Wity time
ower Upper
11 kV Voltage level
Freguem:y u 10 min \Week [98%fn 102%fn 95%
Voltage m rms 10 min (Week 90%Un 105%Un__ 195%
THD in voltage \Vthd 10 min Week 5%Un 95%
Total demand distortion [TDD 10 min Week 5% 95%
mi(er PST Pst 10 min Week 1 95%
mr PLT Pit 2 hour Wee_k 0.8 95%
\Voltage unbalance Vunb 10 min Week 2%Un 95%
Power factor IPF 10 min Week 0.85 1 95%
110 kV Voltage level
Frequency ol 10 min ‘eek 98%fn 102%fn 95%
Voltage magnitude Vrms 10 min Week 97%Un 107%Un__ [95%
THD in voltage [Vthd 10 min \Week 2.5%Un__ |95%
Total demand distortion [TDD 10 min Week 100% 95%
Flicker PST Pst 10 min \Week 0.8 95%
Flicker PLT Pit 2 hour (Week 0.6 95%
\Voltage unbalance [Vunb 10 min Week 2%Un 95%
Power factor PF 10 min Week 0.85 1 95%

57
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Compliance criteria

Steady-state measurements
I

Edit/define parameter
: L : - | — T
= Custom compliance criteria can be applied to any i
measured steady-state parameter: Sapeesatyeem OO0
—_ Valld range (90'110% Un) Ilsm“ e _:J Compliant measurements range
— Evaluation period (week, year...) 2 | s [I).L:;"“ ;‘.ﬁ""’ |;
—  Compliance time (95%, 100%...) = »
« Different criteria can be defined for single parameter ||
— Frequency should be 50+1Hz for 95% of a week freieedomensd o R -
— Frequency should be 50+7.5Hz for 100% of the time Vakd tme percertace requred for compiance
95 %
« Different criteria can be defined for different voltage
levels e | o |
« Different criteria can be defined for various site
p ro pe rtles 4.1.2 Current Distortion Limits (230V to 66kV)
_ ShOI‘t CerUlt I‘atIO L, Total Demand Distortion (TDD %)
. *<20 5.0
— Location (rural / urban) = o
— Generation / transmission / distribution - i
- i 100-1000 15.0
>1000 20.0

Current distortions that result in a dc offset are not allowed.
* All power generation equipment is limited to these values of current distortion, regardless of

actual Isc/IL.

- O do b e I © 2012 Electrotek Concepts, Inc. All rights reserved.
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Compliance criteria
Events

B et 2 =] &=

I'r, Compliance configuration files
Editng of files containing comgliance setiings according to diferent standards.

» ARS offers many event classifications like:

— Specification of event types by magnitude and duration -
Long and short interruptions

— UNIPEDE DISDIP tables (custom limits)

« Different event severity criteria are available
— CBEMA
— ITIC
—  SEMI47
— User defined sensitivity curves

%Un Tims]

« Different compliance criteria can be applied to event Euris n drsion o pr gt
count in some period (year,month...)

— Total count of events

8

g

Voltage magntuse [%Uncm]

— SARFI: CBEMA, ITIC, 70, 80, 90 ...

‘ices: long interruption count duration, CAIDI,

- IID‘ “0: "o N N “ N
i Duration fs]
- O d O b e I T
© 2012 Electrotek Concepts, Inc. All rights reserved.
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Measurement flagging

Support for various measurement flagging types
I

® Flagglng eXCIUdlng Of o ¢ X Administr_ator_ configuration : :
faulty measurements from —
compliance statistics g T T o T e T
e e ————
osrs napemssons e e
« Automatic flagging TN G
criteria are activated when rossoreme Desen
choosed parameter value Fo feCemne®
falls into choosen limits T e |
¥ Automatic flagging m::mm ~|
e Manual flagging intervals J— = e 3
are entered by user or can T 5
be imported from external e s R e

data source (maintinence, sl agang eplarsions | e i = e <]

storms, faults...) e e 5

M Inuse

Additional description
Circuit breaker replacement|

Save | Close|

Save Close

=i )
- Odo b e I © 2012 Electrotek Concepts, Inc. All rights reserved.
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Advanced algorithms
Example: “virtual feeder” - grouping multiple

measurement sites into single virtual site

« ARS allows to group two or more sites (instruments)
into virtual feeder - virtual site

e Usually used when two parallel transformers power
single bus

—  One of transformers can be disconnected for some time R2

— Voltage at the point of measurement is not compliant
when transformer is off

— Customers don’t expirience interruption — other -CT2

transformer is powering them.
-Q9

-W2

« Virtual feeder algorithm automatically detects and ? -

calculates bus voltage U«T Q10 jcm Q12 je13 Q14 }]ms

e Can be used for c
— different instruments in same database, KB 1 KB 2 DV 3
— different or identical instruments in separate databases

- O do b e ' © 2012 Electrotek Concepts, Inc. All rights reserved.
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Visual structure of report templates

Report templates are stored in HTML format, and easily changed to satisfy u

visual requirements.

[
| @ Programmer's Notepad - [crComplianceTable.html]

o' File Edit Search View Tools Window Help

crComplianceTable.html

NC {align:center; color: #FFeeee; text.
M {align:center; color: #989898;
X {align:center; color: #FF99
shade {align:center; bgcolor
[</style>
[ </head>
El<body>
<h3><b dyn="CaptionLevell"
<h4><b dyn="CaptionLevel2"
<h4><b dyn="CaptionLevel3”

evel="1">Level
2">Level
3"xlevel

le border="1" width=
<tr valign="middle">

<th rowspan="2" class=

<tab

<th class="header_center”
<th colspan="3" class="headfr_ce
<th colspan="13" class="header_d
i <th colspan="3" class="header_cq
r </tr>
= ! <tr valien="middle">
4
@en 9
[1:1]:139 ANSI CR+LF 1IN

REIEHEIEO L N s i)

o

X

& X

=8 EoR

-

# Find

v

4 b x

oration: none; face: arial; size: 2; style:"font-family: arial; font-weight: bold"} -
ration: none; face: arial; size: 2; style:"font-family: arial; font-weight: bold"}
ration: none; face: arial; size: 2; style:"font-family: arial; font-weight: bold"}
r: #020000; text-decoration: none; face: arial; size: 2; style:"font-family: arial; font;

"

1) COMPLIANCE_MS_SW_SPLIT11 _pro_14.pdf - Adobe Reader =0 =R =
Eile Edit View Window Help ®
@ & B @ ’ ® @ "31| (=) @) | 75% || ‘ ‘ @ Ez | ¥ Comment | Share
LB 7. Report
7.1. Steady state parameters
7.1.1. Compliance summary
Number of weeks Broj nesukladnih weeks (weeks bez podataka) po parametrima Event count
oo | ot | ot | wemsea | £ [ vems [ Pst | PR | vunb [ vehd [ vid | vn [ v |vmst | RvC | na [ wa [METUPE) Dips | swels [
Praze A B 0 4 0 n/a 0 2 4 na 0 0 0 nfa nia 1 424 0
Praze s 4 0 4 0 nia 0 3 4 na 0 0 0 na nia 1 111 0
PrazeC 4 0 4 0 nia 0 3 4 na 0 0 0 na na 1 170 0
Site 4 0 4 [} e J T [ ) Y ] ) ) na | na 3 75 0
Parameter names: Legend
r Erequency vrms Woltage magnitude Parareter not seiecied for evalustion
PR Ficrer PST Pt Ficer PLT
Vurd Vormge rbaance Ve THO I vatage 0 Al mmeks are complart
Vig TO N vouage v Velage hamonics
i Vomge nterharmanics Vimat Sgnaing woiges N nnon compront weexs
RVC R3Cia watage Charge:
N N mzung weets -
11,69 x 8,26 in 4 | 1 »

= Qdabel
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Visual structure of report templates

@& Programmer’s Notepad - [MACAU_test. map.ini *] o |e
|¢7 File Edit Search View Tools Window Help &[x]
BE BB 3|2 eld R D] |Foees z) 2 ~ E8Find v
\ MACAU_test.map.ini * | abx

[Section 1]
caption=Voltage sag distribution map

File Edit View Layer Object Path Text Filters Extensions Help

mapfile=Macau_mask2.svg
bgfile=Macau_bg.svg

period=1;;

legendl=Voltage sag count ‘ !Q ‘ ﬁ & M =2 ‘ 15 &= = 57 ‘ X[IOOOOO

legend2=5Sags < 9@%un:

_II‘.I?\I.IV.l’ﬁ.I-_

|

S IR IS B .|.|.|.|-|._;.|.J
#gradient={2|3};...

#gradient={2};{min_val | AUTO};{max_val | AUTO};{min_color};{] f—' 3:'.‘1‘ [l
#gradient={3};{min_val | AUTO};{center_val | AUTO};{max_val | -DT2:3:-2

#gradient=2;0;600; 406 00; #ffe000;20; i

gradient=2;0;600;400ff00;#ff0000;20;int ST | B
gradient=2;0;40;#00ff00;#ff0000;20;int -DT2+3; ~,

#gradient=3;AUTO;AUTO; AUTO; #000e T ; #08Tf00;#7f0000;10;10;int

File Edit View Tools Comments Forms

uHiﬁ\@\@@l

#Parameter={STEADYS | EVENTS};...
#Parameter=EVENTS ; {RMS ; RVC ; TRAN} ; {RMS | RVC=CNT | MAGMAX | MAGAVG | )
parameter=EVENTS;RMS;CNT;0;99;8;0

#Parameter=STEADYS; {param_ID}; {harmonic_n};{MIN|AVG|MAX|VAL};
#parameter=STEADYS;Vrms;1;Avg

» < 1l
element=MNSS; ;Krsko TR1 11@kV;Krsko TR2 11ekV
element=MNSS_1;DT1: %;Krsko TR1 11@kV
element=MNSS_2;DT2+3: ¥;Krsko TR2 11ekv 4 1 .
ill: Unset B | - -
5 0:/100 || % {root) : Text (Arial, 27,41 px) in root.
element=APSS; ;Krsko TR1 2@kV;Krsko TR2 20k Stroke: Unset 100 5| & & F

element=APSS_1;0T1: ¥;Krsko TR1 20kv;
element=APSS_2;DT2+3: %;Krsko TR2 2@kV

element=DMSS; ;Mozirje TR1 110kV;Mozirje TR2 110kV

®en 9 o
[4:20]: 81 Modified ~ ANSI CR+LF INS Ready

IES IR~

S JENSTI-EIE

= Qdabel
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Summary

«PQView can import, manage and analyze data from a many
different types of devices from many manufacturers using
PQDIF, Comtrade, Modbus or proprietary data formats.

«PQView can be used to present PQ event information and
reports from single sites to the complete system for short or
very long durations.

e Advanced correlations and derivations can be to expand the
iInformation available.

e All departments within a utility organization.
PQView is an integral part of developing a Smart Grid Program

dELECTROTEK
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