Investigator
Version 2.3

(

User Manual <Z

Cat. #: SMM-5011-0809

©2009 Elspec Ltd, All rights reserved.
All product names are trademarks of their respective companies

P i
Issue 1.0
ESPEC
-






INVESTIGATOR USER MANUAL VERSION 2.3

Table of Contents

TABLE OF CONTENTS ...coiciitimmtmsnissisemssnssssssssssssssssssssssasssssssssssssssssssssssassnssnssasssnssns I
OVERVIEW .....stccmsnissismsssssssssssssesssss s ssmsssssssssssssssssssss smssssssessmsssnssmssns snssasssnsmsnnns 1
YT = 1 o T N 1
BEFORE GETTING STARTED ......cccocunmmnmmmmnmemsnssssssssssssssssssssasssssssssasssssssssns 2
Hardware ReqUIrements ........ccccereeeeccrrennncerienncerennnseerenessessenssssssensssssssnssssnens 2
Software REQUIrEMENTS.....ccc.cireeeeiiiieeeeiireeeerrreneesrreeeesrennssssrennssssrennssssrennns 2
Installing the Investigator SOftware .........ccceveeeeeiiriieccireercer e renaeees 3

THE INVESTIGATOR QUICK START ... rrmisnmssnssessmssssssmssssssesssssssssssssssssssassnns 7
Step 1: Starting the Investigator Application ......cccccciiieiiiiiieiiiniiniiniienninnnene, 7

Step 2: Select the VieW......ccciiiiieeiiiiiiiiiiiieniiniieniniienniesiessiessssesees 8

Step 3: Selecting the Site, Node, Parameters, and Time Span........cccccccuvereanene. 9
MiN/MaX VS AVEIAZE VIBW ...ccuveeiieeciieecieeeteesteesveesaeestreesaseestseessseessseesssesnsaeensneensns 10

Step 4: Select the Time SPan.....cccccciieiiiiiiiiiiiniiiiinire s rsessssssessses 12

Step 5: ZooMING INJOUL .....ccceeeeieieccccccccccccccceccccrcrereeeeeeeeeeeeeeeeeeeeeesesesesenenenenes 13

THE INVESTIGATOR APPLICATION. ... crrrssnessssssssssssssssmsssssssssmssssssassnnas 16
The Main USEr SCre@N......ccciiiiiiermeiiiiiiiiiinnssesiiiiiiiremsssiimissssssimsnsses 16

L L= £ N 17

(670 0 g 1T ol 4 o] o FO PRSPPI 18

QUETY ENZINE ittt ettt sttt sttt st e e be e sbe e sbe e sabaesbeesabaesareenas 19

TIME ZONE ettt e e e e e e e e e e e st e e e e e ees 20

Daylight SAVINES TIME ...ciiceiiee et e e e e e e et e e e ata e e e eanaeeeenseeeas 20

[ Lo T (U = PP PPPPPPPPRE 22

[0=1 T ] o AP PPPPPPPPPRE 23

Elspec | Table of Contents .



el INVESTIGATOR USER MANUAL VERSION 2.3

OO e e e e e e e e e as 23
(0] o 1= SRR 23

) 1 =N 25
Adding a Site Using AUtOMaAtiC SCAN ...c.ccoiiiiiiiiei et 25
Adding @ Site ManUAIlY ......oooeii oo e 26
Using NET.PIPE to Overcome Firewall ISSUES.........ccccuveeviuiiieecciiie e ccee e 27
Hierarchical Site CONSTIUCTION .....viiiieiiie et 30
REMOVING @ SItE oo 31
OPENINE @ SO ittt e e e e e e e e e e e e e e e rerereseserererereneranens 32
RefreShiNg @ SIt ... e et e e e e et aaeeeaas 32

[\ Vo L3N 35
VIEWS .ttt ssse s s s s sssssssssssessssssssssss s snsnsssnsssns sms snnsssenssanssanssnsssnnsssnessnssnnsssnsnans 37
VIEW TYPES cuuiiiiniiiiiinniiiiienniiniieseiiniiesessnisssssiriessssssiessssssiesssssssesssssssansssssssnsss 37
MU -VIEW..cc ettt reecsre e reneecseeesenessnesesensssensesensssnsasensnsannnns 38
TreNd VIEW ..ccuieeiiieiiieciieiiteerteeierentreesetensesensesensessnssssnssssnssssenssssnsesensasanne 43
BT 0T I T =T =N o T SR 43
=T 0T I T 4 TSR =] (=T a o T o RS 44
Trend ZOOMING INJOUL ....veiivieciee ettt ettt et e et ere e etveeeteeentveeeseeestseenseeenes 46

BN E=TaTe B e Te] | o Y- 1 U UPUTN 49
Trend Data EXPOrtiNg ....ccoccciieiieee et e et e e e et e e e e e e e e saarr e e e e e e eeeanraeseeeeeeanes 53
Trend AdVanCed FEAtUIES ......uuiiii i iciiieeee ettt ettt e e e e et e e e e e e e e e nbraeeeeeeeenen 56
SUMMANY VIEW. . ceuiiieiiiiieiiiieiiieeerennitennerenseeresseresseressesensssensessnssssassssnsssssnsenen 66
SUMMANY PAramMELEIS ..uvvuuiieiiiiiiiiiiitiiiiieiiiiiiiiiaiai e abababababababaeassbsssbasnssnnsssassnnsnrnns 66
SUMMArY TIME SEIECLION ...vviiiiiie et e e e e tre e e e e e e s naeeeeas 67
SUMMArY ZOOM INJOUL ..veiiiiiiieeciee ettt ettt e e te e e baeebe e e baeeaaeebaeeneeenes 68
SUMMANY TOOI Bal.cciiiiiiiiiee ettt e e e ettt e e e e e e e etar b e e e e e e s e aaraeeeeeeseennrees 69
SumMmMary Data EXPOIrting .....uuuuueeeiiiiiiiiiiiiiiiiieiaie bbb aeaeaaarararararaaae, 69
SumMmMary Advanced FEATUIES .........uuiiieiiiicciiiieee ettt e e eeetrte e e e e e e eearaeee e e e e eeaneees 70
Trend Grid VIEW....cceeeiiieeecciieecsrreeccsreeene s rennseseenssssesnssessennssessennsssssennnnnns 71
Trend Grid PArameEters .....cccuiiecceeeeccieeeeeitee e etee e rtee e e s ae e e snte e e ssataeeessreeesnsaeeennnneas 71
Trend Grid TiMe SEIECTION .....oiieeeee e e e e et e e e eaneas 71

Table of Contents | Elspec



INVESTIGATOR USER MANUAL VERSION 2.3 [V §elels]

Trend Grid ZOOM INJOUL w.veiviiiieeeeieeee ettt ettt e e e s e e eaaaeeeeessessaraeeteessessareeeses 74
Trend Grid TOOI Bar.......coueiierieeieeieee ettt s s e 75
Trend Grid Data EXPOrting ..ot e e e e 76
Trend Grid Advanced FEAtUrES ........c.uiiveiiiiiiiiie et 77
EVENES VIEW ..oiiiiiiiieiiiiiiiiiiiitieeniiinntrcretencinn e resesessess e e e e sssnnses 79
EVENt PArameters .....cc.uiiiiiiiiiiiiiec e 79
EVent TImMe SEIECLION ..c.uiiiiiiiiie e 80
EVENtS ZOOMING INJ/OUL...iiiiiiiiie ettt ettt e e s e et e e sareestv e e enee e baeeenee e 81
EVENT TOOIDAI ... it s e e e 83
Event Data EXPOItiNG ......uuuueeeieiiiiiiiiiiiiiiieieieitteetieeeeereeereeeeeeerereeeseeererereseserererereraresenee 85
Event Advanced FEATUIES .....cc.ii ittt 85
SPECEIUM VIEW...ceuiiieeiiiiiiiieeiiinniiieeiiensiinneiensisnsiiinssssssssssisssessssssssssssssnsssens 87
SPECtrUM Parameters ..., 87
Spectrum TimMe SEIECLION ... e 87
Viewing Minimum, Maximum and Average Values of a Voltage Harmonics ............ 88
SPectrum ZoOMING IN/OUL ......iiiieeciee ettt re e be e s re e sab e e sreeeaaes 90

Y oTTot (¥ 4o T Ko Yo | o T S 90
Spectrum Data EXPOrtiNG...cccoiiiiiiiiiiii 91
Spectrum AdVanced FEAtUIES.......cevii ittt e e e e 92
CBEMA VIBW ....uiiieiiiiiiiiiiiiiiiniiiinesininnesssissasssnessssirssssssisssssssssssssssssssssssssnes 93
CBEMA Parameters....ccuuiii ittt 93
CBEMA Time SEIECHION .....eiiiiiiiiieiie ettt st s 94
CBEMA ZOOMING IN/OUL....ccuiiiiiieiee ettt ettt erteeeteessteeetee s sbeeebeestaesressbaesaseeans 96
CBEMA TOOI Bl ..c.eiiiiiiieieeieeie ettt sneens 97
CBEMA AdVanCed FEATUIES ......cocuireeriieiieiieteeitesieeee st 99
REPORTS...ciiinrmnsnmnssnsssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnssnssnsssssnsssnssas 100
Producing Power Quality RepPorts .......c.ceceeciireeeiiireneciirenecsneenecsreensesnennnes 100
Navigating the Power Quality REPOrtS .........euuueuemenernnnnenenninenaeees 101
EXECULIVE SUMIMAIY ..iiiiiiiiiiiiiiiiiiiieitteeettseteresereseserereserererererererererererererarerererererere 101
OVErall SEAtISTICS .evvieererieereeieeeee e e e e 101
POWeEr QUAlILY EVENTS..couiiiiiieiieiiieeite ettt ettt st e saee s 102

Elspec | Table of Contents



el INVESTIGATOR USER MANUAL VERSION 2.3

Generate Daily PQDIF Summary File.......ccccuvviiiiiiniiiiinniniieninii. 104
APPENDIX A: INSTALLING PRE-REQUISITES .......cccccummnmsminmmsensnsssssesssnssanas 106
Installing MSI INStaller.........ceeeeeiiiieieiiiecerrreeer e e e e s rrnnse s e e enn e seennnnens 106
Installing .NET Framework 3.5Sp1......cccccceiiiieeieiiiennrerrinneerrennsereennsssneennnens 108
APPENDIX B: UNINSTALLING THE INVESTIGATOR SOFTWARE ............ 110
APPENDIX C: COMMUNICATIONS TROUBLESHOOTING......ccousnssersenssnssanas 111

Table of Contents | Elspec



INVESTIGATOR USER MANUAL VERSION 2.3

Overview

Innovative Elspec Investigator is a client application that communicates,
receives, and displays data from the PQSCADA Server system. The
communication performed uses a standard HTTP protocol (port 80), so it is
firewall friendly and can easily be used over local LAN and/or over the Internet.

Investigator
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MS SQL
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Server Storage

°
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L \ Management Studit)/
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e (e . HTTPR,

i
Iz
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: 'M' "{ ‘ TCP port 80

Client application (Elspec Investigator)

Note: This drawing depicts the master modules initiating the communication

The Investigator application is installed on a personal computer providing
unparalleled data monitoring and analysis functionality for all BLACKBOX
devices.

By effectively processing enormous amounts of logged network data, the
Investigator application provides an immediate, understandable picture of
everything that happens within the network. All selected parameters from single
or multiple measuring points are presented on one synchronized time line,
offering operators a clear and instant graphical view of everything that occurs
within the network in a selected timeframe.

Elspec | Overview
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B efore Getting Started

Hardware Requirements

To install and run the Investigator software:

o  Verify that the following requirements are met:

Minimal Recommended
CPU Any Intel x86- Clock frequency of 1 GHz at minimum, especially if
compatible you run reports or large exports
RAM | 256MB 512M_. If you run reports or large exports: 1GB of
RAM is recommended.

Generally, any OS Windows that can run Microsoft
.NET framework 3.5

Following OS are guaranteed:

Windows XP

Windows Vista

Windows Server 2003

Windows Server 2008

Windows 7

Operating System

Software Requirements

The use of the Investigator software version 2.3 and above requires the following
additional application software to be present on your system.

o MSI Installer-Microsoft Windows Installer is an engine for the installation,
maintenance, and removal of software on most recent Microsoft Windows
systems.

o .NET Framework 3.5 SP1 A Universal platform developed by Microsoft
that provides identical functions for a variety of languages (C#, Visual
Basic, Java). It is also designed to facilitate development of web
applications. (Enable communication between clients and servers).

&

Ifyou currently do not have these programs installed

on your PC, then please refer to Appendix A: Installing
Pre-requisites on page 106.

Before Getting Started | Elspec
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Installing the Investigator Software

The following procedure describes a new installation of the INVESTIGATOR
software application. For upgrading, the process is the same and, in most cases,
there is no need to uninstall the previous version, as it is done automatically. If
for any reason, you need to uninstall Investigator manually, please refer to
Appendix B: Uninstalling the INVESTIGATOR Software on page 110.

To install the INVESTIGATOR software:

1. Navigate to the Investigator Setup.exe file or link at
www.elspec.biz/Investigator/Investigator.Setup.v2.3.0.17.msi.

G =[0 > Metwork » 100.100.100120 » Shared » Investigator ~ [ 43| search

‘ Organize = i Views ~+ jigt Install =

Favorite Links Marne Date rodified Type Size

E Documents ﬁ!Investigator.Setup.v2.3... T/12/2000 514 PM Windows Installer .. 14,451 KB
FE Pictures

F[_J' Music

2. .Double click the Investigator.Setup file.

If the NET Framework 3.5sp1 program is not present on your system, the
following message appears. (Refer to Installing .NET Framework 3.5sp1
on page 108)

" 48l pascaDA = |

This setup requires the .MET Framework version 3.5. Please install the .NET Framework
and run this setup again. The .NET Framework can be obtained from the web. Would
you like to do this now?

The Security warning screen appears.

Open File - Security Wiarning =]

The publisher could not be verified. Are you sure you want to
run this software?

Mame: ...redinvestigatonInvestigator.Setupy2,3.0.14.msi
Publizher:  Unknown Publisher

Type: Windows Installer Package
From: %,100,100.100,120%Shared\nvestigatonnvestigat..,

[ Fun | [ Cancel

3. Click Run to continue.

Elspec | Before Getting Started 3
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The Welcome screen appears.

‘_'@Elspeclnvestigator o= || B ] B

4%

)2

Welcome to the Elspec Investigator Setup Wizard

The installer will guide you through the steps required to install Elspec Investigator on your computer.

WARMIMG: This computer program iz protected by copyright law and international treaties.
Unautharized duplication or distribution of thiz pragram, or any portion of it, may result in severe civil
or criminal penalties, and will be prozecuted ta the masimum extent possible under the law.

Cancel < Back

4. Click Next to continue.

ﬁ Elspec Investigatar

License Agreement

Please take a moment to read the license agreement now. |f you accept the terms below, click "1
Agree', then "Mext". Otherwise click "Cancel”.

ELSPEC Ltd.

Investigator Application End-User Agreement

1. Abstract

This 15 a license agreement between the end-user (End-Uszer) and Elspec

Ltd. (ELSPEC) concerning the usage of Elspec Investigator SOFTWARE

(REOTTIETAREY  Tha Fed vnaein dafinad an rerreea srdhn dneballa mrsian ne

| Do Mot Agree @ | Agree

| Cancel | | < Back | | Mext > I

5. Check I Agree, then click Next.

4 Before Getting Started | Elspec
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The Select Installation Folder screen appears

‘_@ Elspec Inwvestigatar

Select Installation Folder

The inztaller will inztall Elspec Investigator to the following folder.

Ta install in this folder, click "Next". To install to a different folder, enter it below or click “Browse".

Folder:

C:%Program Files [#BE]ME lspechnvestigator, Browsze...
Disk Cost...

Inztall Elspec Investigator for yourself, or for anyone who uzes this computer:

@ Everyone

) Just me

I Cancel I I < Back I [ Mexst > ]

6. Make desired selections, then click Next.

The Confirmation Installation screen appears.

‘_'@ Elspec Investigatar

Confirm Installation

The installer iz ready to install Elspec [nvestigator on your computer,

Click "Mest" to start the installation.

I Cancel I I < Back I | Mext >

7. Click Next to confirm the installation.

Elspec | Before Getting Started 5
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The Investigator Installation commences.

ﬁ Elspec Investigator

Installing Elspec Investigator

Elspec Irnvestigator is being installed.

Please wait...

< Back et »

The Installation Complete window appears.

‘_@ Elspec Investigatar

Installation Complete

Elspec Investigator haz been successfully installed.

Click "Close" to exit.

Please uze Windows Update to check for any critical updates to the MET Framework.

Cancel < Back

8. Click Close to complete the installation.

Before Getting Started | Elspec
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The Investigator Quick Start

This section is intended for the first time user as a Quick Start into the most

common critical functions of the Investigator software. For a complete

comprehensive explanation of all Investigator components and functions, please

refer to The Investigator Application on page 16.

Step 1: Starting the Investigator Application

To start the Investigator application:

R

e Clickthe s jcon on the desktop or select Start=>All
Programs—>Elspec—> Investigator-> Investigator 2

J Elspec
) Investigator
B Investigator 2
5l Un-install Investigator 2 ConnectTo
. PQSCADA,
| Extras and Upgrades Control Parel
, Games
| hsintenance Default Programs
. Microsoft SQL Server 2005

. Snagit 9

Help and Support

1 Back

Start Search

The opening screen appears.

: Measurement Foints

Al (1] [ EES

File Wiew Settings Tools ‘Windows Help

In order to startworking, wou need to create awview of one of the following types:

=Epemo Site (Karpri)

Mews Trend View (Reqular Power Glulaity parameters data over times)

MNew Events Yisw (Power Quality Events)

New Spectrum Wiew (Harmonics spectrurm within time range)

Mews Surmmary Wiew
Mews Trend Grid Wiew

ey CEE A Wiew

' The Getting Started Panel as shown above with the

New view options listed is only shown the fitst time
the application is opened. In the Measurement Points
panel, we have provided a link to a Demo Site Karpti

complete with histotical data for demonstration

purposes.

Elspec | The Investigator Quick Start
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Step 2: Select the View

The view types available are shown below. In our example we use the most
common type (New Trend View) showing the Power quality parameters over
time.

To select the view:

e From the Getting Started panel, click New Trend View.

: Measurement Points [ B Getting Started
Al [T [ = ES In order to startwarking, you need to create a view of one of the following types:
=% Demo Site (Karpri) | Mews Trend View (Reqular Power Gulaity parameters data over time)!

Mew Events Wiew (Power Quality Events)

Blews Spectrum View (Harmonics spectrum within time rande)

Mewy Summary View
ew Trend Grid View

[ews CREMA Wiew

Trend 1 is created for the Demo Site (Karpri) although the Main viewing area
remains blank:

E -ﬁ fllTrend 1 |
EOEEBE [x-w @ @ @ 2 O

=5 Demo Site (Karpri) ——

' You must first define the Site, then the Node, then
select the specific parametets to be displayed and
then, define the time period (time span) over which
the parameter’s values will be displayed.

' The Investigator Quick Start | Elspec
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Step 3: Selecting the Site, Node, Parameters, and
Time Span

We have provided a link to the Demo Site (Karpri) as below for demonstration
purposes. If this site does not appear in the Measurement Points panel, then
please refer to Appendix C: Communications Troubleshooting on page
111.

E .:I—'f‘!lr}-‘r.’.l:f:\ﬂll-'ﬂfui:llﬂ
- A [1] il = E3 % - - &

=5 Demo Site (Karpri)

/

To select the parameters:

1. From the Measurement Points Panel, select the site and the Node by
clicking the (+) button to the left. In our example we select:
Demo Site (Karpri)>Main22KV.

;mf
HOEEPEE [%-u «

El-g Demo Site (Karpri)
1 .

i Y
E-B4 Main 22KV

-84 Mikom 400V
=B Rafi 400V

=B Sabro T1-2, 400V
k& E Tnuva 400V
=B vilter T3, 400V

The Node (Main 22KV) appears with the available parameters listed below:

T T 7
A Ol EEE
;-_'J.E:';'_ Demo Site (Karpril El
=5 main 22KV
eH[H rMs
S | Yolbage

= MinMax = dverage L1
= MinMax = Averaoe L2
= MinMax = Averags L3
= Miniax = Averacs LN
= MinMax = Average L12

T rrrr

Elspec | The Investigator Quick Start '
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2. Select the desired parameter(s) from the list by clicking to the left of the
desired parameter.(MinMax of L1 in our example).

A check appears to the left of the desired parameter.

3 h I n
Al [ [ = E3
=% pemo Site (Karpri) B
&-B8 Main 22KV
cHIE rms
E-__| Yolkage
— ¥ MinMax = Average L1
— = MinMax = Average L2
= = MinMax = Aversge L3
— = MinMax = Average LN
— = MinMax = Average L12
— = MinMax = Average LZ23
= MinMax = Aversge L31
= | Current
' In our example, we are requesting to see the RMS

Voltage measurements in MinMax view for Phase 1.

Once the parameter selection is made, the text is
highlighted in blue to indicate that it is possible to
proceed to the next phase of selecting the time span.

Min/Max vs Average View

The BLACKBOX system’s unique capabilities and proprietary PQZip
compression algorithms allow it to continuously record the voltages and currents
on all of the channels with a resolution of 1,024 SPC (Samples Per Cycle) for the
voltage and 256 SPC (Samples Per Cycle) for the current. This creates a
tremendously amounts of data which is available to the user for every single
moment, dating years back to ever since the device was initially installed. The
user can browse this data being able to drill down and investigate every single
cycle at any given moment in time.

When the user commences an Investigation, beginning from a “zoom out”
window displaying the data over a time span of a year, the enormous quantity of
data exceeds the resolution capabilities of the display being used and also those
of the human eye.

For illustration: When displaying the RMS values for a time span of 1 year, there
are a little over 1,892 million cycles (60Hz x 60sec x 60min x 24hours X
365days) a year.

The Investigator Quick Start | Elspec
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On this “zoom out” view, every pixel on the screen represents roughly 1.5
million cycles, which on an average display revolve around certain values but
when investigated into smaller time frames include many spikes and aberrations
from average.

In order to be able to spot those spikes and aberrations that occurred over very
short periods of time relative to the 1 year time span display, the “MinMax
view” was introduced. The “MinMax view” allows the representation of every
horizontal pixel as a vertical (1 pixel wide) bar while its high end represents the
Maximum value measured over the time span the pixel represents, and its low
end represents the Minimum Value that was measured over the time span that
pixel represents. This way, significant aberrations will be evident to the user’s
eye while displaying a “zoom out” view of 1 year. Then, by zooming in, the
event can be isolated down to the original time span over which it has occurred.

The highe st value me asured over the time span represented by 1 pixel

The lowest walue me asured over the time span represented by 1 pixel el—le
1 pizxel
' The more you are zooming in, viewing data for a

smaller time span, the less difference it is between the
MinMax view and the Average view (of a particular
parameter over that exact time span).

Elspec | The Investigator Quick Start
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Step 4: Select the Time Span

To select the time span:
1. From the Main Viewing window, right click the Start Time window.

The time range window appears.

fTrend 1 Start Time End Time

K- - - (W W 2 - DO g |7i2202008 12:20:18 PM > |7/22{2009 12:20:18 PM -
Copy Time Range

Last Year ———
Last Month

Last Week

Last Day

Last Hour

2. Select Last Year.
The Start and End Times change accordingly.

Fl2z2/2008 12:20:18 PM w | |Fl2z212009 12:20:18 PM -

3. Click the Start Query . »  button in the Main Tool Bar to receive the
data.

The graph appears showing the trend values for min/max phase 1 voltage
values for the Main 22KV Node for the previous year.

[l Trend 1 b »«x
X-wW-em-w-W|-2-O0 ' 712202008 1:54:30 P | |7)22{2003 1:54:30 PM - » -

MinMax L1 RMS Yoltage, Main 22K¥@Demo Site (Karpri}
0k

25Ky

20Ky

15 kY

10 kY

kY

aky
22/2008 1:54:30 PM 9/23/2008122430 M 12/6/2008 105430 AM 241272003 9.24:30 PM 4/22/200 7:54:30 M £/23/2008 6:24:30 P
Tuesday 22 July 2008, 13:54:30 - Wednesday 22 July 2009, 13:54:30
I Mindax L1 AMS Yaltage, Main 22KV@Demo Site (Karpr)

iV The Investigator Quick Start | Elspec



INVESTIGATOR USER MANUAL VERSION 2.3 [V §elels]

Step 5: Zooming In/Out

The Investigator application allows you to zoom in and out from a year’s worth
of data to a millisecond with mouse click simplicity.

To zoom in and out:

1. From the Main Viewing panel, identify the area to be investigated.

K-EH--»-m- 2-00C 71222008 1:54:30PM x| |7i22{2009 1:54:30 P - > -

T MinMax L1 RMS Voltage, Main 22KV@Demo Site (Karpri)

15KV

10 kY

oKy T
2272008 15430 PM 929/2008 12 24:30 AM 12/6/2008 10:54:30 AM 21 2/2009 3 24: 30 FM 472272009 754:30 AM B 29/ 2009 5:24:30 PN
Tuesday 22 July 2008, 13:54:30 - Wednesday 22 July 2009, 13:54:30
[ MinMax L1 RMS Vollage, Main 220V @Demo Site [Karpi]

2. Left click at the beginning of the time period, then drag the mouse over to
the ending time period.

Elspec | The Investigator Quick Start
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b

30 AM 1246/2008 10:54:30 AM 2/13/2009 9:24:30 PH 4/22/2003 7:54

A new Zoomed in view of the area. Starting from an entire Year to:

MinMax L1 RMS Yoltage, Main 22K¥@Demo Site (Karpri)
14KV
12k
10KV
BRY
ERV
4Ky
2K
oRy
'28/2009 5:26:55 AM 1/29/2009 12 44: 43 AM 1/29/2009 8:02-43 PW 1/30/2009 3:20:37 PM 1/AN/200910:38:31 AM 211/2009 5:56:25 AM
2009: Wednesday 28 January, 05:26:55 - Sunday 01 February, 12:22:23
W MiMax L1 AMS Vollage, Main 22KV @EDemo Ste [Kaipi)

The illustraton below represents a zoom in to microseconds of a voltage drop
event and the correspoding waveforms during the same time period.
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95 - fl - @ - R - (W - P - (D |1/30/2000 1:45:29.920 M v |1j30/2009 1:45:30.044 PN v - -

MinMax L1 RMS ¥Yoltage, Main ZZK¥@Demo Site {(Karpri)

10k
13

Ok
1:45:29.920 PM 1:45:23.943 PM 1:45:29.966 P 1:45:29,930 PM 1:45:30.013 PM 1:45:30.036 PM
Friday 30 January Z009: 13:45:29 - 13:45:30

‘ . Minkax L1 AMS Voltage, Main 22KVEDema Site [Karpri)

Demo Site [Karpri]: responze arrived

[ElTrend 1 10 -x

95 - 4] - @l - R - [WE - - (D 5 |1/30/2000 145:29.920 M v |1j30/2009 1:45:30.044 PN v - -

MinMax L1 Waveforms ¥oltage, Main 2ZZK¥@Demo Site (Karpri)

20k

1:45:29.920 PM 1:45:29.943 PM 1:45:259 966 PM 1:45:29,930 P 1:45:30.013 P 1:45:30.036 PM
Friday 30 January 2009: 13:45:29 - 13:45:30

B Minhax L1 Waveforms Valtage, Main 22Kv@Dema Site [(Karpri]
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The Investigator Application

This section provides an in-depth detailed explanation of all Investigator
functions. The Investigator application is presented in an itemized format
beginning with a look and explanation of the Main User Screen, then an in-depth
description and explanation of all of the functions and components of the
software. For a Quick Reference Guide, please refer to The Investigator
Quick Start on page 7.

The Main User Screen

The INVESTIGATOR user interface screen is comprised of three distinct
sections; the Menu Tool Bar, Selection Tree, and the Main Viewing Area.

Menu Tool Bar

(72)
g @\_ﬁiew Settings Tools Windows Help
2 \r __________________________ E1l (] d < (]
E Al 7] D BB In arder to start warking, you need to create a view of ane of the fallowing types:
> -2 Demo Site (Karpri) Mew Trend View (Regular Power Qulaity parameters data over time)
Iew Events Wiew (Power Quality Events)
Iew Spectrum View (Harmonics spectrum within time rangs)
Ilew Summary View
Mewy Trend Grid Wiew
Mew CEERA View
Selection Tree Main Viewing Area
e Menu Tool Bar: The tool bar contains the tools that are used to configure
the settings of the software.
e View Icons: The view icons above the Selection Tree each represent a
shortcut to a different view type.
e Selection Tree: The Selection tree contains all of the Sites and Nodes as
well as parameters available for each Node. (see more on Sites and Nodes)
e Main Viewing Area: The Main viewing area is the space where all of the
graphs can be viewed representing the trend data. This area can be used to
provide multiple views
' The Getting Started Panel as shown above with the
New view options listed is only shown the first time

the application is opened.

In the Measurement Points panel, we have provided a
link to a Demo Site Karpri for demonstration.

The Investigator Application | Elspec
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Settings

File Mjew | Settings | Tools MWindows Help
i % Connection Settings d1
E II‘ ﬁ Query Engine Settings - 4 - [ - - B - D [

=% Demo

@ Titne Zone Settings
& Language Settings
Report Settings

Logger Settings

Folders

w

The Investigator software comes from the factory with a set of default settings.
In most cases, it is not necessary to change these settings, unless there is a
specific need for customization.

Query Engine
Time Zone
Language
Report
Logger

Folders

To select settings:

From the main window, right click Settings.

The drop down menu appears.

Settings | Tools Méindows  Hel|

T Connection Settings ,

Clueny Engine Settings [

@ Tirne Zone Settings i

& Language Settings
Report Settings
Logger Settings

Folders

Elspec | The Investigator Application
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Connection

You may change connection settings if you need to communicate with the sites
which are situated outside your LAN, then you need to have appropriate
connection settings for your location.

't Connection Settings 3
Metwork Credentials
Systern Defaults \L\
- b
2 hanual
User: Q4
D omain: Get Current

Password:

| Remember my zettings

| Uze Proxy Server for outgoing connections

Froxy Settings
Systern Defaults

2 hanual
Address: TRPSErET MYCOMPany. com Port: 80

¥| Bypazs prowy for local destinations

Autormatically detect proxy settings

Cancel

e Network Credentials:
= System Defaults: Default settings taken from Internet Explorer.
= Manual: User defined settings that override the system defaults.
e User: User name provided by system administrator
o Domain: Domain name provided by system administrator
e Password: User defined password.

e Use Proxy Server for outgoing connections: This box remains checked if
your company has a Proxy Server.

e Proxy Settings

e System Defaults: These defaults are taken from Internet Explorer
settings. The software uses Http port 80 as the default.

o Manual: User defined settings that override the system defaults. In a
case when HTTP Port 80 is blocked or occupied by another program,
use Named Pipe.

e Address/Port: This is the specific address of the Proxy Server.
e Bypass Proxy: If you communicate with the local site.

e Automatically Detect Proxy: The proxy address is being detected
automatically using the Internet Explorer script.

The Investigator Application | Elspec
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Automatic scan may not work if the local firewall
prohibits UDP broadcasting, The Elspec Search Is
running and using the UDP 885 port, or The local site
is down or unreachable. Please refer to Appendix C:
Communications Troubleshooting on page 111. If you are
still unable to use the automatic feature, then you can
add a site manually as follows.

Query Engine

A Query Engine is a component of Investigator that is responsible for all data
retrieval from the PQSDADA. Every request sent to the PQSCADA goes
through the query engine.

K

‘}Sf Query Engine Settings

Query Timeout (zec) 180
| Enable Compression

Log server requests and respanses

¥|Use Parameter Data Cache

Cache Size [Mb]

10

Drop By
e Oldest First

| Clear Cache | | Reset Cache Settings |

Crcet |

Query Engine Options

o Query Timeout: Every time a query is made, you enter the waiting
state. You may remain in this state until you receive a response or you
time out. The value of the timeout can be overridden by the user.

o Enable Compression: Only disable compression when it is not
supported by the PQSCADA Server that you are working with.

e Log Server Requests/Responses: For diagnostics only. This logs each
request and response to the disk.
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Data Caching Options

Data Caching stores the results of received queries in memory. This is
intended to spare redundant querying.

e Use Parameter Data Cache: By default, this option is enabled. You
may disable if every time your query, you need the most updated data,
however this is may slow down the query time.

e Cache Size: The size of memory used for the cache.

e Drop By: When maximum cache size is reached, the queries are being
dropped from the cache by either of the following two options.

e Oldest First:
e Largest First

e Clear/Reset Cache: There is an option to simply drop all queries and
reset the cache.

Time Zone

B Time Zone Settings 53

2 Swstermn Defaults
User-defined (relation ta the GMT)
2 < o . 4

Ok Cancel

The time zone can be sourced from the system or user defined according to
GMT.

Daylight Savings Time

The times used on all for all of the Views and graphs are dependant on the time
zone selected. If you enable daylight savings time zone, then the times shown
will take into account the daylight savings time.

Enable Automatically adjust clock for Daylight Savings Time in your Time Zone
Settings.

The Investigator Application | Elspec
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(& Time Zone Settings =]
Set the time zone:
Titme zone:
| (GMT +02:00) Jerusaler -

[V] swtornatically adjust clock for Daylight Saving Time

Current date and time: Tuesday, Sugust 04, 2009, 501 PR
Mew date and time: Tuesday, Sugust 04, 2009, 6:01 PR

QK I I Cancel
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A special feature of this version is the designation on the graph of a change in
time during a viewing period. See the example below of a Trend view for a four
month time duration that spans the change from Winter to Summer. The exact
change time is designated with a vertical dashed line.

9 - i - &l - @ - W - @ - D O 5t [3r10/2008 9:59:58 Am = | |7{10/2008 1:56:00 AM o o

MinMax L1 RMS Yoltage, Main 2ZK¥@Demo Site {Karpri)
136 kY

124 kY

132Ky

13k winter Time

¢ -01:00:00

128k

126kY

124Ky :
3/10/2008 9:59:58 AM 341042008 11:20:22 PM 41042008 12:40:47 PM 541042008 1:07:17 AM 541042008 2:21:35 PM B4
October 2008: Friday 03, 09:59:58 - Tuesday 07, 01:56:00

B tirMax L1 RAMS Yalkage, Main 22V @0ema Site [Karpri]

Language
¢ Language Settings 2
Chinese
L Default (Current Windows Hegional Settings
Change the Application Language Into:
- French
English - Gienman
Italian
Portuguese
Cancel Ruzszian
Spanish

e Select the preferred language (Default is English).
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Report
" e —
5! Report Settings == sz
Chooze Repart Format
2 PDF
" RTF {f5 Word-compatible)

Fepart Font
Choose Font Arial Unicode M3 -

W| Default font

Ok Cancel

e Choose the report format and font. If you experience problems with text in
PDF files, we recommend that you override the default setting.

Logger

The application contains an internal log in order to record user actions and errors
that occur during the execution of the application. If you experience problems,
you may be asked by our support team to supply the application log to
understand the source of the problem. It is not recommended to override these
setting unless instructed by our support engineer.

%5 Log Settings 53 |
Log Application Messages Starting From Level:
Info - l:J
Debug - Level 3
‘Write Log Messages Ta: Del:uug - Level 2
Windows Debug Log DEbUi1
v Event Viewer \Warn
Ok | Cancel Error
Fatal Errar

e Log Application Messages Starting from Level: The levels start from the
most detailed to the least.

e \Write Log Messages To: You may choose the destination of the log.

Folders

The user can override the system folders of the application. We do not
recommend that you change these settings unless you have specific hard disk

limitations on the system hard drive.
Elspec | The Investigator Application
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24

f Configure Folders

The application folder of curent user

C:hzershQaNappD atabRoaminghElspechlnvestigator

The global application folder

C:AzershQaMappD atabRoamingE lspechl nvestigator

Please note there are two folders.
e Current User Application Folder: Specific to the user.

e Global Application Folder: For all users.

The Investigator Application | Elspec
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Sites

The SITE is a software component (logical representation) of a group of Nodes
(devices).

The purpose of a site is to organize the Nodes by a common set of properties. i.e.
location. For each monitored device, a Node must be created.

Initially the Investigator application appears with a window as shown below with
only the Demo Site (Karpri). This is a site managed by the Elspec computer
system and provides continuous measurements from an actual facility with
multiple G4K devices.

E ﬂ = etting arted
Al (1] [ E ER In order to start working, you need to create aview of one aof the following types:
=& Demo Site (Karpri) MNew Trend Wiew (Regular Power Qulaity parameters data over time)

Mew Events Wiew (Power Quality Events)

Mew Spectrum View (Harmonics spectrum within time range)

Mew Surmmary View
Mew Trend Grid Yiew

ew CEEMA View

As you can see the Selection Tree is empty other that the Demo site. In order to
start using the Investigator application to analyze your own data, you must first
add an existing PQSCADA site to the application. Sites can be added to
Investigator in the following ways:

e Automatic Scan

e Adding a Site Manually

Adding a Site Using Automatic Scan

When the PQSCADA server application is running on the same machine, the
most convenient way of adding a site is by automatically scanning for local sites

functionality.

To add a site using Automatic Scan:
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[ﬁ!:'ﬁuw Zethnge  Toob Windows  Help
7 Blew View! * gihng alaried

| @ Add Mode or Tae Cirl et In crchier b san working, vou need 10 create 8 view of one of the following typas

10 Sean Locsl Stes {_} Mew Trend View (Regular Power Qulagy parameters data owver ima)
@ S Workipace Crrle5 Mew Evants Visw (Powear Quality Evanis)

S £ -
Srvs Workspace As Mew Specirum View (Harmmonics spectrum within time rangs)

Iew Sumimarny View
New Trend Grid View
Pleopy CEERA Wisnw

=4 Open'Warkepace Chl+0

Cleas Waikipace "

Eat Crri=X

e From the Menu Tool Bar, select File=>Scan Local Sites.

The new local sites appear in the window.

: o
A 1 E B
lilJ-E'_ Demo Site (Karpri)
'ilJ-E_ Clear Energy

-1 Main Test Site

':'["E Elsnec Beit-Shean
l:'rl-@_ Plasson

.‘ Automatic scan may not work if the local firewall
prohibits UDP broadcasting, The Elspec Search is
running and using the UDP 885 port, or The local site
1s down or unreachable. Please refer to Error! Not a
valid result for table. on page 111.

Ifyou are still unable to use the automatic feature,
then you can add a site manually as follows.

Adding a Site Manually

It is possible to add a site manually through an internet connection by entering
the URL directly. If you are working with a site(s) where the PQSCADA
software is running on the same computer, then you can add a site by copying
the link from the site within the PQSCADA.

To add a site manually by entering the URL.
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::.Lile.[\_fiew Settings Tools Windows Help
—| New View »

: @ Add Node or Site {bcm 4 [ In order to startworking, you need to create a view of one of the following types:
g

Scan Local Sites MNews Trend View (Reqular Power Qulaity parameters data over time)

@ Save Workspace Ctrl+5 Mew Events View (Power Quality Events)

Save Workspace As... MNewy Spectrum View (Harmonics spectrum within time range)

2 OpenWorkspace Ctrl+0 )
Mew Surnrmary View

INew Trend Grid View
MNew CEERA View

Clear Workspace »
Print Ctrl +P
Exit Ctrl+X

J.; FTOIT1 e Ivieru 1 001 Bdl, SeleCl Flie=2 AuUU Noue Or dite O CLU ITA.

The Add Site or Node window appears.

&) Add Site Or Mode 2 |
Fleaze tvpe the address of a Site ar Made, and press Ok:

http: //pgecada. comddemaoszite

| Ok | | Test Connection | | Cancel

2. Enter a full URL for the Site.
3. Click OK.

http://pgscada.com/demosite is a site managed by
the Elspec computer system and provides continuous
measurements from the Demo Site Karpri.

: 7
A (1] B R

&5 Demo Site (Karpril

Using NET.PIPE to Overcome Firewall Issues

The purpose of the NET.PIPE is to allow a non-TCP/IP internal (inside a PC)
connection between the INVESTIGATOR and PQSCADA which are installed
on the same PC.

It is required when TCP/IP connection (inside a PC) is blocked (by Firewall) or
occupied (by another software — e.g. SKYPE).

To use NET.PIPE to overcome firewall issues:
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o Enter < net.pipe://localhost/PQS > into the Add Site or Node window as
below:

# Add Site Or Node

Fleaze type the addrezz of a Site or Mode, and press ORK;

| het.pipe: / flocalhost/POS |

| k. | | T est Connechian | | Cancel |

To add a site by copying the link:

=)
—/I iew Adrministration

R Ry &

Refresh Modes/Sites Tasks

Refresh System Wiews
Camponents A Device I
=4 iLocal Computer :
e =
El -0 Blue Hil Site Capy link
g Service B : 100,161
T2 LT 100173
c-gP T3 100.100.100.155
gl T4 100.100.100.102
(B0 Gresn Mourtain Site
g Service G 100.100.100.105
P T5 100.100.100.123
gl TE 100.100.100.123
- POS Nodel 100.100.100.117
g POS Node2 100.100.100.49

1. From the PQSCADA Management Studio, right click the site. (Local
Computer which contains the sites Blue Hill and Green Mountain in our
example).

2. Select Copy link.
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File | Wiew Settings Tools  Mfindows

T e Wiew r P

_ &4 Add Mode or Site {5 Ctrl+4
Scan Local Sites

@ Saveorkspace Ctrl+5
Save Warkspace As...

3 Openidorkspace Ctrl+0

Clear Waorkspace 3
| Print Ctrl+P
Exit Chrl+x

3. Select Add Node or Site or Ctrl+A from the Investigator Menu Tool Bar.
The Add Site or Node window appears.

¢ File Wiew 3ettings Tools ‘Windows Help

E II‘ ﬁ E ﬂ In arder to start working, you need to create a-

-2 Demo Site (Karpri) Iew Trend View (Regular Power Gulait

¥ Add Site Or Node o |

Please type the address of a Site or Node, and press OK:

Cancel

Paste

Delete
Select &ll

Right to left Reading order
Show Unicode control characters

Insert Unicode control character 3

Open IME

4. Right click directly inside the dialog box, then select Paste.

The link from the Local Computer appears in the dialog box.

&Y Add Site Or Node Bl

Flease type the address of a Site or Mode. and press Ok:

hittpe//I0calhost/ P15 f—

I- Ok | | Test Connection | | Cancel

5. Click OK to accept.

Elspec | The Investigator Application AS)



INVESTIGATOR USER MANUAL VERSION 2.3

The new site appears with all sub-sites and Nodes in the Selection Tree.

T—E Demo Site (Karpri)
l:J-E Clear Eneray
5 Qs Nodet
4 PQS Node?
=& Blue Hill Site
E Service B
B 12
-8 13
U—E Green Mountain ...
15
16
E Service G

Hierarchical Site Construction

The Investigator software offers a hierarchical site construction view to mirror
the PQSCADA. A very large site (Clear Energy Company in our example) is
divided into smaller sub-sites (Green Mountain and Blue Hill Wind Farms). In
each sub-site, it is possible to create sub-Nodes (T1-T6, Service B, and Service
G). Of course the creation of the sites and Nodes is done in PQSCADA This
way, the hierarchical structure built in the PQSCADA and INVESTIGATOR,
represents the actual electrical grid architecture most accurately.

CLEAR ENERGY COMPANY

u 155|KV

22 KV

D
GREEN MOUNTAIN WIND FARM H—< ()—' BLUE HILL WIND FARM

____________________________________

+" GREEN MOUNTAIN WI DFARMSITE » /°  BLUE HILL WIND FARM SITE \‘
22KV

]
1
|
1
1
I
40V:
1
1
1
1
1

S5

\ Service G N Service B
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Removing a Site

Since the Investigator application is primarily a viewing tool, then removing a
site from the Investigator application does not remove the site from the
PQSCADA.

. File View Settings Tools Windows Help

. Biting arted
Al (7] Gl B EA In order to start worki

T-_:g_ grmﬂ E‘Siie {Karpri) New Trend View
&% Clear Energy

Uncheck &ll Sub-Parameters

lew
Open Site
’ Y
Refresh Site
A
Site's properties dialog A
id

l

Removwe Site

Sorted by name
o

1. From the Selection Tree, right click the Site, then select Remove Site.

Yifarning == ]

l i We are about to rernowve 'Clear Energy’.Are you sure?

Ok | ’ Cancel

2. Click OK to confirm.
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Opening a Site

Opening a site is a tool to verify if a site is active. If an error message appears,
then please refer to

Appendix C: Communications Troubles hooting on page 111.

(7] i E B In orde.rto.slanm

-*[—_%_ Demo Site (Karpril Mew Trend Vi
E~% Clear Energv

Uncheck &1l Sub-Parameters M

Open Site r
Refresh Site r
Site’s properties dialog L
a
Remove Site

Sorted by name
]

e From the Selection Tree, right click the site, then select Open Site.

The following window appears if the connection can be established When the
Internet Browser opens with a valid link (underlined blue text), the site is valid.

PQSServer Service

vou have created a service.

To test this service, you will need to create a client and use it to call the service, You can do this using the sveutil.e
syntax:

gvoutil.exe http://localhost/PO3 2usdl

This will generate a configuration file and a code file that contains the client class. Add the two files to vour client a
Service, For example:

C#

Refreshing a Site

Refreshing a site updates the Investigator with new Site information from the
PQSCADA. This is a manual process, therefore whenever a change is made to
an existing site in PQSCADA, then it is recommended to update the Investigator
by performing this procedure.
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E]LTJEEIEE

= Demo Site (Karpril
l-n-i Clear Eneray
5 pos Nodel
B pos Node?
- Blue Hill Site
':_E Service B
e-W T3
% Green Mountain ...
& 15
Eﬁ_ﬁ T6
¥ Service G

There is an existing site Clear Energy with two Nodes PQS Nodel and PQS
Node2. And two sub sites Blue Hill and Green Mountain. PQS Nodel and
PQS Node2 deleted from the PQSCADA as below

Components Components

=¥ ex ¢
-l Clear Energy - L@ Clear Energy
-gfP PQS Nodel u @ Blue Hill Site
P POS Node2> Removed i g SewiceB
E+-1E Blue Hill Site
‘ Service B
‘ T2
L:.‘ T3 e- @ Green Mountain Site
L@ T4 g TS
-l Green Mountain Site ‘ T6
P15 .. Senvice G
’ T6
- Service G

To refresh the Site:

prrTCTeTE————— - —r -
! ﬂmﬁ] EEI In cucher o e we
- Demo Site (Karprl Mew Trand Vie

-8 Claar Energy
Uncheck A8 Sub-Parpmeters

Dpen Site

Refreih Ste

™ = ==

te's properties dislog
Hemores Sike

Sarted by naene

e From the Selection Tree, right click the site, then select Refresh Site.
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The updated Site appears in Investigator without the two Nodes PQS Nodel and
PQS Node2.

Al [T 6 E ER
"f'-_[gj_ Demo Site (Karpril
':'-_[EJ_ l;lear Eneroy

'E Blue Hill Site
_LE.J_ Green Mountai...
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Nodes

A Node is a logical entity defined by PQSCADA that represents the physical
device location. The Node computes the power quality parameters and discloses
them to Investigator. Once a site is added, then the attached Node comes with
the site.

1;..: Vi S e .
; m LT_‘E Eﬂ E In oadlier b siar workang. you need bo create aview of one of the loliowang bypes
_‘-_l::_ Demo Site [Karpri) —bvle'w'frn:nd View (Fagular Powsr Gulaily paramaters data over lims)

=1 Main 226V
-8 Saiiro T1.2, 400V Mew Events View (Powsr Qually Events)
-
L :';::Jm Nodes | Mew Spectrum View (Harmmonics Spectrum within fims range)
2% Rafi 400¥ Mew Surmmary Wiew
B Viler T3, 400V ]
=5 irur Vitter 400V Mew Trend Gad Yiew
'-'_'i;,, Clear Enizieny

The Demo Site Karpri has seven attached Nodes. In order to select parameters to
be investigated for any Node, you must first select a View (New Trend View in
our example). After a view is selected then the available parameters for that
specific view are displayed beneath the Node. (For more on view see

Views on page 37)

Eile 'Sew Zettings Tools Windows Help
UL REgreenan |

BOIEEBEE  [x. . .
5 Demo Site (Karpri
- main 27KV
s s
Lr- | HAMS
sl THD
- TH] Crest Pactor
HIA k-Facter
skl L1 (Poskive Seq....
-:I..—IJ L2 {Megative Se...
2L L0 (Zeno Seque...
r'-LJ W2 (%)
i
1 FLT
TLH Kartrem Powser
GHE] Reactive Power
L] spparent Fower

Each Node is capable of producing specific reports. (for more on reports see

Reports on page 100)
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e Mew femngs Tosln Windows Help

LR Ellrend 1
NNNEEE |s. o o 5 o

% Demo Site Marpri]

- 2% Main 22KV Ureehsech Al Susbie Pt hrmetiss
1] _k_ Sabio T1F,
4 ._"F_ Tramwa A00W Pradut ¢ Poward Juil®y Rigad
= Mk A0y Generite Diniy PO Susvernung Fil
v B Rali 400

- iier T, AL Seeted by name
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The Investigator application can present the recorded data in a number of
different ways. The data presentation is referred to as a View. The first step in
data analysis is the view selection. The View selection can be made either in the
Main working panel on the right the first time the application is opened, or with
the icons in the selection tree on the left (yellow highlighting).

Views

Bie Miew Zattngs Tools Windows Help
— e

R RE =
I E E E ﬂ I In arder ko star working. you need lo creale aview of one of the following hpes

-5 Demo Site iKarori) Mew Trand View [Reqular Power Qulaity paramelsrs dala over tifne)
w8 Clear Eneray

e nis View el

Mew Spectrurm View (Harmanics spectrurm within 1eme range)

Menag Wienad

Maw Trand Grd View

View Types

The available view types, representative icons, and complete descriptions are
presented in the table below. Each View type is a historical data representation
of electrical and Power Quality parameters.

lcon = View Type Description
A continuous trend graph of data parameters over
E Trend View time. For more on Trends see

Trend View on page 43.

A table of events captured/detected by the device.

m Events View For more on events see Events View on page 79.

Useful for harmonic spectrum representation includ-
ing voltages, current, and power anomalies. For
more on Spectrum see

Spectrum View on page 87

E Spectrum View

Displays summary information over a defined period
of time, including maximum, minimum, and true ma-
Summary View thematical averages of any parameter over a time
span defined by the user. For more on Summary,
see Summary View on page 66.

Similar to the trend view, but with a grid/table style
ﬂ Trend Grid View | display. For more on Trend, see
Trend Grid View on page 71.

The CBEMA (Computer and Business Equipment
Manufacturers' Association) is a power quality graph
that plots the depth or deviation of voltage dips and
overvoltage on the x-axis and the duration on the y-
axis. For more on CBEMA, see

CBEMA View on page 93.

=5 CBEMA View

Elspec | Views
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Multi-View

The Elspec Investigator is a multi-view application, which means that you can
open and operate a number of views of any type simultaneously. When a view(s)
(Trend 2 and Events 2) in our example) are created, they appears as a blank
screen and is docked as a tab in the working area as below.

Bile ‘iew Zetting: JTools Windows Help
i q

i FaTrend 2 | [T Everts [
AR EEE % - o

ATL\'r"' 'ri*'rli’_
i 2 Demo Site (Karoril

5 Clear Energy

Each view can have its own parameters and time span, so it is possible to display
different parameters or different time spans simultaneously using a number of
views. In our example, the MinMax for L1 is the chosen parameter and the time
span is consistent for all views.

To display multiple views, you can split the window or drag and drop the view
into the working area. (The split option may be more suitable for 2 views)

To split the windows:

e From the main menu, right click windows, then select Split Vertically (for
our example the vertical split will be easier for the same time range)

Wiindows | Help

T e Wi e 3

Split windows bov [k - 2 - (D [7izrz000 614257 M - | (7/16/2009 11:27:24 AM -
Split Horizontally

- - ¥oltage, Main 2ZK¥Y@Demo Site (Karpri)
Split Wertically

Dock Al Widindows Ctrl+D
Clase All Views

10kY

Ok
/242009 6:42:57 AM 7/4/2009 10:36:17 PM 74742009 2:29:37 PM 7A10/2009 6:22.57 AM FM2/20091000617 P FA15/2009 2:0¢
July 2009: Thursday 02, 06:42:57 - Thursday 16, 11:27:24

‘ B MinMax L1 RMS Valtage, Main 22KV@Demo Site (Karpri)

Demo Site [Karpri]: response arived

[¥] Events 2 qp

|>‘<§ - ] - o] - (@ v [mg - 2 - (D 5 |elzeiz009 12:00:00 AM > | |7/28/2009 12:00:00 AM - > n

Drag a colurn here to group by that column

|.. |Name |P |Se... |Start Time |Durat... |EndTime |V | |Dev... |Event50urce
k5.
S...|Over voltage 1,2 255 6/28/2009 9:01:02... |00:00:0... |6/28/2009 :01:03... | 23444 volt |84.57... |Main ZZKV@Dema Site.
S...|Flickering out of r... 1,2,3 |86 6/25/2009 §:00:01,,, |02:00:00 |6{28/2009 10:00:0.., |7.69,., |[PST |669.0.., |Main 2ZKM@Demo Site,
5...|Rapid voltage cha... | 1,2,3 |36 6/28/2009 5:47:23,., |00:00:0... |6/28/2009 5:47:25... |6.06... % 6.054... |Main 22KM@Dema Site,
5...|Rapid voltage cha... [1,2,3 |36 6/25/2009 5:47:25,,, |00:00:0, ., |6/26/2009 5:47:27.., |6.07.., % 6.054... |Main 22kM@Demo Site,

KIS \iews | Elspec
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If you want to change the time range (zoom in our out) in one view, then it may
be necessary to change the time range in the other view. This can be
accomplished simply by copying and pasting the time.

To copy and paste the time range:

1. Right click the time range in the source view, then select Copy Time
Range.

il || 7/11{2009 12:34:56

Copy Time Range
I"\’Paste Time Range

Last Year
Last Month
Last Wieek
Last Day
Last Hour

2. Paste the time range in the target view.

Elspec | Views
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Both views can be seen with the new time ranges.

FilTrend 2 b =X

L v & - [ v (a2 - (D ) 5 |7/10/2009 6:30:22 PM > | |7/11{2009 12:34:56 AM - > "

MinMax L1 RMS Yoltage, Main 2ZK¥@Demo Site {Karpri)
30 kY

20kY
10kY
kY

10/2009 6:30:22 PM 7/10/2009 7:38:43 PM 7/10/2009 8:47:05 PM 7/10/2009 3.55:26 PM 7/10/200911:03:48PM  7A11/2009121209 4
July 2009: Friday 10, 18:30:22 - Saturday 11, 00:34:56

‘ W Hintax L1 RMS Yaltage, Main 22KV@Dema Site (Karpri)

Demo Site [Karpri]: responze arrived

[¥] EBwents 2 LI
95 - o - & - (@ - (W - @ - O O 5 ritorzo09 63022 P ~|[7/11/2009 12:34:56 am - ~ - |

Drag a column here to group by that column

50 |Name |P |Se... |Start Time: |Durat... |End Time |V | |Dev... |Event Source |
k|5
5. Woltage dip 3 247 7i10f2009 8:21:26,,, |00:00:0,., | 7/10/2009 §:21:31.., |392.... volt |96.57... |Main Z2KvV@Demo Site...
_5. .| Wolkage dip 3 202 7i10f2009 8:21:31,,, |00:00:0,., | 7/10/2009 §:21:31.., |1507.5 volt |85.74... |Main Z2Kv@Demo Site..,
s Woltage dip 3 213 7{10{2009 8:21:31,., |00:00:0,., |7/10f2009 §:21:32.., |111... |volt |91.16... |Main Z2Kv@Demo Site...
5. over wolkage 1,2 255 7i10f2009 8:21:26,,, |00:00:0,,, | 7/10/2009 §:21:32.., 23618 volt |85.93... |Main 22Kv@Demo Site..,
5. Yoltage dip 8 195 711002009 §:21:32,., |00:00:0.., | 7/10/2009 8:21:32.., |211... Yol 83,34, |Main 22KV@Demo Site...
5. over wolkage 1,2 255 7i10f2009 8:21:32,,, |00:00:0,., | 7/10/2009 §:21:32.., 22268 |volt |75.29... |Main Z2Kv@Demo Site..,
s... Yoltage dip 3] 181 711002009 §:21:33.., |00:00:0... | 7/10/2009 §:21:33... |316... |Molt | 75% Main 22KM@Dema Site. ..
5. over wolkage 1,2 255 7i10{2009 8:21:33,.. |00:00:0,., | 7/10/2009 §:21:33.., 22334 volt |75.83... |Main Z2Kv@Demo Site...
_5. .| Woltage dip 3 205 7i10{2009 8:21:33,.. |00:00:0.., |7/10/2009 §:21:34.., |164... volt |87.06... |Main Z2Kv@Demo Site...
5. over wolkage 1,2 255 7i10f2009 8:21:33,.. |00:00:0,., | 7/10/2009 §:21:34.., 22386 volt |76.22... |Main 22Kv@Demo Site.., -

At P e - - Yy —— s e [P ———

Demo Site [Karpri]: response arived

To dock the Views in the working space:

e From the main window, drag and drop the View(s) individually into the
working area. They can be dropped as floating windows or statically (to the
left docking point red arrow) using the docking indicators (highlighted in
yellow).

IOl \iews | Elspec
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T Fligee Irvmstigatar 12005 —TSEE
[fe Muw Zettingr Tooh Windows Help

L Mo 0 B B Trend 2 '_| g
EDEDD B , . ¢ ¢ - et

5 Buma Site Haspri)

-5 Clear Eneray

Static

Floating

Diama Bie (Mamn): Refrech completed

AMT-02:000

Trend 1 is seen below both fixed to the left docking indicator and floating.

Trend 2 - 1 x [¥] Events 2 | [ Waveform harmonics 2 [E]Summary 2 b =X

X-w--@-m- 2000 7f:|%‘4ﬂ‘ﬂl'\£@"\j-' A 2 [rreeiza0s Lzoiod

MinMax L1 RMS Yoltage, Main 22K¥@Demo Sit

30 kY

28 kv o Trend 2 o =)=
K-E-@-@®-@- R O]
MinMax L1 RMS Yoltage, Main ZZK¥ @]

20k 30 kY

20KV
10k
15 kY kv

'28/2003 1:20:26 PM 10/4/2008 11:60:26 PM 12410
Monday 28 July 2008, 13:20:26 - Tuey

|

10k

Demo Site [Karpri} response amived

K I

B kY

26/2008 1:20:04 P 10/4/200811:50:04 P 12412/200810:2
Monday 28 July 2008, 13:20:04 - Tuesday 28]

W Hindas L1 R

To Default docking:

e From the main tool bar, select Windows=>Dock all Windows or Ctrl + D.

Elspec | Views N
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=Y Elspec Investigator 2,3.0.15

File Miew Settings Tools | Windows | Help

t e Wiew » » 3 X B ave
([T B E R M- 2 OO - m-
EF’_E Demo Site (Karpri) Split Horizontally . : Hame
lﬂ-@ Clear Energy ) ) Itage, Main 2ZK¥@Demo Sit >

Split Wertically

Dock Al Windowes (3tr|+D{b
Close Al Wiews

28 kY

20 kY

15 kY

This restores the windows the default state, when each window is tabbed in
the top and therefore fills the entire working area.

Ble  Yiew Settings Jools ‘Windows Help

i e e B = -
= 5 : Waveform hamoric: 2 ElSummary 2 | [ Trend 2
ADREEE K- - - 2O 0 [ o m I=][»

_E._ Bpma Sie (Karprl)
2L Clear Enerov

#

This single click feature is useful when you arrange
windows in an undesirable fashion, and want to
revert back to a default state.

iyAl \/iews | Elspec
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Trend View

August 2009

A Trend view is a continuous trend graph of data parameters over time.

Trend Parameters

Once the view choice has been made, then you need to select the specific
parameters for the Node to be investigated. The available parameters are
dependent on the view type selected. The following table displays the parameters
available in the INVESTIGATOR:

Selection Tree Parameter

Demo Site (Karpri}
E Main 22KV
.+._. RMS

n+n—|E| HRMS

.+._. THD

I+l-. Cresk Factor
l+'—|E| K-Fackor

l:r['-lﬂ IJ1 {Positive Seq.
I:r[l-lﬂ 1JZ (Megative Se,

.+._|E| Uzf1 (%)
.+._|E| PaT
|+I-|E| PLT

l+l—_| Active Power
L0 Reackive Power
I+l—_| Apparent Pawer

|+|__| PF

l+'—|E| Energy
I+l—_| Waveforms
I+'—|E| Harmanics
l+'—|E| Harmonics ¥

I+'—|E| Reackive Power |
l+'—|§| Temperature
I+'—. Kl Tolerance
I+'—|E| Freguency
|+|_. Io

I-. Compliance

RMS

HRMS

THD

Crest Factor

K-Factor

U1 (Positive Sequence)

U2 (Negative Sequence) Sequence)

UO (Zero Sequence)

I+'—|E| 0 (Zera Seque..

U2/U1 (%)

PST

PLT

Active Power

Reactive Power

Apparent Power

PF

Energy

Waveforms

I+'—|E| active Power Ha,

Harmonics

Harmonics %

Active\Power Ha.

Reactive Power

Temperature

Tolerance

Frequency

10

Elspec | Views
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Selection Tree Parameter
Compliance

As we can see in the view tool bar below, the time selection as well as all the
tool bar buttons remains de-activated until the final parameter selection is made.

|a¥s - - - - @ - P - O O Y[ A = | [P ha [

Once the final parameter selection (Trend View MinMax L1 in our example)
has been made, the path to the parameter has changed to blue.

: Mee it Pl
A EEE

,j;_ Demo Site Marpril

~ B Main 22KV

EH[Z]| M

B g Velage

v Minfax = Average L1

= MinMa = Average L2

= MinMax = Aversge L3

= MinMax = Average LN

= MinMax = Aversge L12
= MinMax = Aversge LZ3
= MinMax = Average L31

i

Trend Time Selection

Once at least one parameter is selected in a view, then the time controls in the
view tool bar become active; therefore you can make the time selection by either
using the drop down calendar on the left or selecting a pre-set time range on the
right. (last year in our example)

Start Time End Time  Start Query
|2.s v 4 - 4] - [ - - 2 - DE E;zsfztm 12:00:00 AM > |7{26{2009 12:00:00 AM v'| >
|6126/2009 12:00:00 ] |+ 712612009 122
] 26 July 2009 |672612009 12:00:00 1 |+ ||712642009 12:00:0

< June 2009 > S
Sun Mon Tue Wed Thu Fri Sat Last Year
31 1 2 3 4 5 6 Last Month
. Week
7 8 9 10 11 12 13 st e
Last Day
14 15 16 17 18 19 20
Last Hour

21 22 23 24 25i 26/ 27
28 29 30 1 2z 3 4
5 r 8 9 10 11

e To begin querying data, press the . > Start Query button.

vl \/iews | Elspec
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e If needed, to abort, press the Stop Query button.

The following is simple trend view showing a historical data presentation, where
the selected parameter RMS Voltage L1 Min/Max is presented in a continuous
time frame for the Demo Site (Karpri) over the past year.

MinMax L1 RMS Yoltage, Main 22ZK¥Y@Demo Site (Karpri)
30 kM
28 kW - - - - P —
MinMazx L1 RMS Voltage, Main 22KV@Demo Site (Karpri)
5/4/2009 6:30:31 AM
Min: 1.7393 kV; Max: 27.165 kV
20k
15 kW
10 kW
5 kW
O kW
26/2008 4:18:19 PM 10/3/2008 2:48:19 &M 12/410/2008 1:18:19 PM 2/16/2009 11:48:19 PM 4/26/2009 10:18:19 AM 74342009 8:48:19 PM
Saturday 26 July 2008, 16:18:19 - Sunday 26 July 2009, 16:18:19
‘ . MinMax L1 RS Voltage, Main 22KV@0emo Site [Karpri] ‘

The minimum and maximum values are represented in the graph. The dips and
the spikes are “Power Quality events”. As you pass the mouse over a specific
point in the graph, a message box appears displaying all relevant information
regarding the measuring point as below.

MinMax L1 RMS Voltage, Main 22kV@Demo Site (Karpri)
5/4/2009 6:30:31 4k
Min: 1.7393 kV: Max: 27.165 kY

Elspec | Views
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August 2009

Trend Zooming In/Out
A very important feature of the Investigator application is the ability to drill in to
a higher resolution around a specific point in time. With mouse click simplicity,

you can drill down from a year to a millisecond. The higher the resolution, the

more precise the graph you receive.

T — i
a2 | e = R O 1

5 Seconds

0.1 Second

) on 30/1/2009 to be

To zoom in and out:
From the Main Viewing panel, identify the area to be investigated. In our
'K '-'-.': Dema Sie (Karps

example, we select a significant voltage dip (285 V

aftage, Ma

B/29/2009 6:24:30 Py

further investigated. ;o5 ai
3 AR R o 3
1/30,/2009 8:19:48 Al
o + N
bolir: 28570 V: M 13238
K-EH--»-m- 2-00C 7/22/2008 1:54:30 P [z |Ti2z{2009 1:54:30 PH [ > -
T MinMax L1 RMS Voltage, Main 22KV@Demo Site (Karpri)
By
20k
15k
10kY
SKY
Mir KNV @Demo Sit
173
Mr
0k -
[22/2008 1:5430 PM 9/29/2008 12 24:30 AM 12/6/2008 1054:30 AM 21272009 324:30 PM 472252008 T54:30 AM
Tuesday 22 July 2008, 13:54:30 - Wednesday 22 July 2009, 13:54:30
W MieMax L1 RMS Vohage, Main Z2KV@Demo Site [Karpi]

Views | Elspec
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2. Left click at the beginning of the time period, then drag the mouse over to
the ending time period.

>

30 AM 12/6/2008 10:54:30 AM 2/13/2009 9:24:30 P 4/22/2003 7:54

Since we are interested in, not just the event, but what occurred both before and
after, we select a time period around the event. The closer the time selection, the
more you can zoom in. In our example we are interested in the time period
around January 30, 2009, because a large voltage dip occurred on that date.

We select a time period before and after to take a closer look at. In the following
graphs, the graphs will show the time of interest taken down from a year into
microseconds.

Elspec | Views
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A new Zoomed in view of the area. Starting from an entire Year:

MinMax L1 RMS Yoltage, Main 22KV@Demo Site (Karpri)
14KV
12V
10k
BRY
KV
4K
2
ok
'23/2009 5:26:55 AM 1/29/2008912.44:43 AM 1/29/2008 8:02.43 FM 1/30/2009 3 20:37 PM 1/3/200910:38:31 AM 201,/2009 5:5E6:25 AM
2009%: Wednesday 28 January, 05:26:55 - Sunday 01 February, 12:22:23
W MiMax L1 AMS Vollage, Main 22KV @EDemo Ske [Kaipi)

To Microseconds........

The illustraton below represents a zoom in to microseconds of a voltage drop
event and the correspoding waveforms during the same time period.

96 - Ll - @ - W - [ - - (D )5 |130/2000 1:45:29.920 M v [1j30/2009 1:45:30.044 PN v - -

MinMax L1 RMS ¥oltage, Main 2ZK¥@Demo Site {Karpri)

10k
Sk
Ok

1:45:29.920 FM 1:45:23.943 PM 1:45:29.966 PM 1:45:23.930 P 1:45:30.013 PM 1:45:30.036 PM
Friday 30 January Z009: 13:45:29 - 13:45:30

‘ B MinMax L1 AMS Yaltage, Main 22KY@0emo Site (Karpi)

Demo Site [Karpri]: rezponze arrived

Fill Trend 1 1P - x

95 - Ll - @ - W - [ - @ - D )5 130/2000 1:45:29.920 PN v [1/30/2009 1:45:30.044 PM v ~ -

MinMax L1 Waveforms Yoltage, Main 2Z2ZK¥Y@Demo Site (Karpri)

20k
1:45:23.920 FM 1:45:29.943 FM 1:45:23.966 Fi 1:45:23.330 PM 1:45:30.013 PM 1:45:30.036 PM
Friday 30 January Z009: 13:45:29 - 13:45:30

B Hintax L1 Waveforms Yolage, Main 22Ky¥@Dema Site (Karpr)

Sl \Views | Elspec
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Trend Toolbar

Once a view is established, it is possible to change the view with the tool buttons
at the top of the Main Viewing area.

% - - --@-p- OO0

& o] | ] | [ | [ 2 O ©
Append Append | Expand | Previous N_ext :
Toolbar Back | Forward . . Time Favorites
Back Forward | Time Time
Frame
From the original Trend view as below of L1 Min/Max, the following screens
will show how to change the views easily using these tools. Each view can be
changed according to a pre-set time period.
H-m-em--mWm- 2-0OC /132005 11:40:01 &M ¥ [5/13/200% 12:28:01 P | » B
i Average L1 RMS Voltage, Main 2ZKV@Demo Site (Karpri)
1292k
129k
1288 kY
1286 kY
1284 kW
1282 kY
128k M
1278 kv
1276 kW
14000 Ab 11:49000 A 11:58:01 AM 120701 PM 121600 PM 12:25:00 P
Thursday 13 August 2009: 11:40:01 - 12:28:01
‘ -8 Avetage L1 AMS Yaltage, Main 22EM@Demo Site [Katpi)

Dema Site: [Fapi]: response anived
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Append Back

Appending back means that you leave the end time intact and move the start
time back by a selected amount (five minutes in our example).

25 -l ] - [a - (- 2@ - DO @13;200911:35:01 AM |v| 6/13(2009 12:28:01 PM - » ™

1 Second
Yoltage, Main 2ZK¥Y@Demo Site (Karpri)
1294 «  1Minute
1 Hour
1292
1Day
129 1'Week
1 tonth
1288 1ear
1286 kW
1284 kv
1282 kY
128 kY
1278 kY
1276 kv
11:35:01 AM 11:44:57 Ak 11:54:53 AM 12:04:49 P 12:14:45 PM 12:24:42 PM
Thursdav 13 Auaust 2009: 11:35:01 - 12:28:01
Back
You may select Back to shift the current time duration back a specified
amount of time (five minutes in our example).
98 - | -~ @ - [k - 9 - & @ 5 [ansizooe 11:35:01 M ~| 371312008 12:23:01 P11 - » "
1 Second
Av e, Main 22ZK¥@Demo Site (Karpri)
12.94 kW v 1 Minute
1 Hour
1292 kV
1Day
129Ky 1'Week
1 tanth
1288 kY 1Vear
12.86 kW
1284 kY
1282 Ky
128 kY
1278 kV
1276 Ky
11:35:01 &M 11:44:01 &M 11:53:01 &M 12:02:01 PM 1211:01 PM 12:20:01 PM
Thursday 13 August 2009: 11:35:01 - 12:23:01
‘ “®- Average L1 RMS Voltage, Main 22K 0emo Siee [Karpri]
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Append Forward

Appending forward means that you leave the start time intact and move the
end time forward by a selected amount (ten minutes in our example).

-SRI TR B A - My 80152009 11:40:01 AW * | |B/13{2009 12:35:01 PM - - ]
1 Second
Average L1 RMS Demo Site {(Karpri)
1294 kY ¥ 1Minute
1Hour
1292 Ky 1Day
129k 1'Week
1 Manth
1288 kY Qe
1286 kv
1284 Ky
1282 kY
128 kY W
1278 Ky
1276 kY
11:40:07 Ak 11:60:563 AM 12:07:46 P 121238 P 12:23:31 P 12:34: 23 P
Thursday 13 August 2009: 11:40:01 - 12:38:01
‘ =®= Average L1 RMS Voltage, Main 22KV @E@0emo Site [Karpri]
Forward
You may select Forward to shift the current time duration forward a
specified amount of time (three minutes in our example).
X - o] - e - | - 2 - O ) [sisiz009 1143:01 A > | |8/13{2009 12:31:01 PM - » B
1 Second . i
L Average = 22Kk¥@Demo Site (Karpri)
1Hour
1292 kY 1Day
129k ek
1 Month
1288 kY ivear
128EEY
1284 kY
1282 kY
1278 kY
1276 kY
11:42:00 A 11:52:07 &AM 12:00:01 P 1210:01 P 1215301 P 12:28:01 P

Thursday 13 August Z009: 11:43:01 - 12:31:01
‘ -@- fyerage L1 AMS Yoltage, Main 22KV @Demo Site [Karpri) ‘
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Expand Time

To expand or zoom out from a view, use the ~ Expand Time button.

H--ewm--mW- 2P-0C B/13/200% 11:40:01 AM T (81132009 12:28:01 PM & » =

Average L1 RMS Yoltage, Main 22K¥@Demo Site (Karpri)
1294 kY

1292 kY
129Ky
12,88 kY
1286 kY
12.84 kY
1282kY

12.8kY

1278 kY

1276 kY
104007 &AM 11:49:01 A8 11:5801 AM 120700 PM 1271600 PM 12:25:00 P

Thursday 13 August 2009: 11:40:01 - 12:28:01
‘ 8- Aveiage L1 RMS Valtage, Main 22KV@Demo Site [Kaepe)

Demao Site [Fapil: response anived

From here, it is possible to select the Zoom out ratio. Therefore an X3 ratio
yields the three time larger interval as below

- 81372009 10:52:01 AM = |&/13/2009 1:16:01 PM - - "

% - - & - @ - @ -

Average L1 RMS Yoltag emo Site {Karpri)
1296 kY H2

12.94 kW

12.92 kY s

129k 10

12,88 kY

12,86 kY

12.84 kK

12,82 kY

128 kY

1278 kY

1276 kY
10:52:01 AM 11:15:01 AM 11:46:01 A 12:13:01 PM 12:40:01 PM 1:.07:01 PM

Thursday 13 August 2009: 10:52:01 - 13:16:01
‘ =@= Average L1 RMS Valtage, Main 22K@0ema Site (Karpri)
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Previous Time/Next Time

In order to move back to the previous time selection, use the 'h‘ Previous

Time button. To move in the opposite direction, use the e Next Time
frame button.

Trend Data Exporting

It is possible to export the Trend graphic files in the following formats:

Excel Xml Spreadsheet (Save to a file or an application)
Saved as a text file

PQDif

Bitmap (Copy to the clipboard)

Metafile (Copy to the clipboard)

% - i - 4 - - @

R Export Data 4 @ Excel ¥ml Speadsheet (Save To File)
74 Chart Options » @‘_‘ Excel ¥l Speadsheet (Application)
- Text (Save To File
T i Wi v b * ¢ !
PQDif (Sawe To File)
T -
= Print Bitmap (Copy To the Clipboard)
Renarne Metafile (Copy To the Clipboard)
Clear Data
Close All Other Wiews
Clase This

1. From the Main Toolbar, right click the # Tools icon.

2. Select Export Data from the drop down menu.

3. Select the desired format to export the file.
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The Export Settings window appears. (This window does not appear if you are
copying to the clipboard).

@) Export Settings

[=]
" Export existing data:
From: 1/30/2004 1:45:29. 958746 PM
Ta 143042003 1:45:23.958743 PM
Mumber of samples: 1024
2 Choosze another resolution:
Time range:
1/30/2009 1:45:29,955746 PM = | |1/30/2009 1:45:29,958749 PM =
= Rezolution: 1 2 Samples per. Milisecond -
I Mumber of paints: 1
e i ]
Fequest Walues: Max
[] Awerage
| | Save ag
C:AUsershEa\D ocuments\E xport.xml
| Coes
4. Select the Export existing data or Choose another resolution.
' Ifa new resolution is desited, then you may select a

new time range. In addition you may choose a new
resolution number and sampling rate which will
automatically set the number of points, or specity a
number of points explicitly.

5. Select the value series of interest from the Requested Values box. (The
default selections are the parameters originally selected).

Views | Elspec
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The Save As window appears (only active if export is to a file).

.

B Save fs 2
'\../“\_JI | ;e Elspec » Inevestigator » - | 3 | | Search p|
‘ Organize ~ gg8 Views ~ [ Mew Folder

Favorite Links Narne Date rmodified Type Size

B Desktop Jcons

. J Messages

= Recent Places M

) ReportProcy

L™
1%/ Computer | Reportiettings
EE. Documents | Resources
!E Pictures ) SettingsFiles
B Music =] Predefinedsites
|4 Recently Changed
EB Searches

, Public

Falders B

File name:  C\Users\QA\Documents\Exportl -
Save as type: | DataExportFormat.ExcelXmliSpreadsheet (*xml) v]

“ Hide Folders | sae | [ Cancel ]

7. Enter the desired path name.
8. Click Save to complete.

Elspec | Views G
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August 2009

Trend Advanced Features

There are advanced features available that allow you to view the graphs in
different formats to make interpretation and diagnosis easier.

To access the advanced features:

e L LA

Selected: Minkdax L1 RMS Valtage, Mz

Crosshairs

Rernowe Pane

Split to Multiple Panes
Select Parameters
Select Mare

tlowe to Another Pane

Remowe Parameter

Set Mominal Mode

4B:28AM  1212/2008| gl Gallery

L7:16:28 - Tuesday 2 ]
B Mintar LY

Colar
Bring to Front
Send to Back

Hide Legend Box

e From any graph, right click at any point on the graph to access the
advanced features.

Crosshairs

This option allows you to more clearly identify an area of interest. In our
example we are examining the Min/Max L1 Voltage and using the RMS
nominal 220V as the baseline. In this illustration we use the horizontal line
to identify the severity of the voltage drop event. (below 60V)

Views | Elspec
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waveform harmanics 5 Firend 13 4Pb-x
Q5 - - ) - o - - B - DO S/6/2009 12:32:39 PM ¥ 7[21/2009 11:01:37 AM - > -
14100 Average L1 RMS Voltage, Main 22K¥@Demo Sjte (Karpri)

10Ky

0k
2009123299PM  SH7/20083S500PM  S/2/200071320AM  G/3/2009430:41 PM  6/21/200920202AM  7/2/200911:24:22 M 7/12/2009 B.45:43 PM
2009: Wednesday 06 May, 12:32:39 - Tuesdaly 21 July, 11:01:37

—#- Average L1 RMS Voltage. Main 22/@Demo Site (Karpril

Multiple Panes

A graph can contain multiple parameters. In order to separate each parameter
to investigate further it is sometimes easier to separate each into its own
pane.
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X - - 4 - [ - B - 2 - (D ) 5 |7/28/2008 1:20:04 PM ¥ | 7j28/2009 1:20:04 PM - » m
RMS Main 2ZK¥Y@Demo Site (Karpri)
30kY

25Ky

20 kY i‘ |

Wy Crosshairs

69  Remove Pane

|E Splitto Multiple Panes

10kY 4& Select Pararneters
Hide Legend Box
Bl Gallery 3
kY Calar 3
@]  EditTitle
Font
OkY : !
28/20081:20:04 PM 10/4/200811:60:04 PM 12/12/2008 10:20:04 &M 2/18/2009 8:50:04 P 47282009 T:20:04 Abd 7/8/2009 5:50:04
Monday 28 July 2008, 13:20:04 - Tuesday 28 July 2009, 13:20:04
W Mirkizx L3 AMS Valiage, Main 22kv@Demo Site [Karpr] [l MinMax L2 AMS Vollage, Main 22Ky @0 ema Site (Karpr]
B Mirhax L1 AMS Voltage, Main 22Kv@0ema Site [Karpr)

e From any point on the graph, right click, then select Split to Multiple

Panes.
A new window is created splitting each parameter (L1, L2, and L3 into its
own pane.
9 - G - 4w - [ - [ - @ - O 5l [7resrzo0s 12004 Pm - | |7}28/2000 1:20:04 PM - > -
Y MinMax L3 RMS Yoltage, Main 22K¥Y@Demo Site (Karpri)

-

- | | | I | " | | ' II
L) L hal [ I ) |
10k ” H" y Tr] ILLESPLES ‘ ”r" |
oy e : -
MinMax L2 RMS Yoltage, Main 22K¥@Dema Site (Karpri}

“ JIH - “ L L.m

Dy h
10k 'il" I B ‘w ! 'r | AR 1 [ y | v
0Ky

MinMax L1 RMS Voltage, Main 22K¥@Dema Site (Karpri}

0k

[ VY [N
TP

0Ky
26/2008 12004 PN 10A4/2008 11:50:04 PM 1211 2/2008 102004 AM  2/18/2003 BEDO4PM  4/26/2008 72004 AM  7/5/2008 5:50:04
Monday 28 July 2008, 13:20:04 - Tuesday 28July 2009, 13:20:04
W MicMa: L3 RMS Voltags, Main 22KM@Demo Site (Karpri) [l MinMax L2 RMS Voltage, Main 22KV @Demo Sits (Karpr) ‘

I Winblax L1 RMS Voltage, Main 22Kv@Demo Site (Karpri)

Select Parameters

When certain parameters are to be selected and view together before
splitting in to multiple panes.

IS Views | Elspec
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95 - L] v @ - (@ v (a2 - (D ) 5 [7/28/2008 1:20:04 P ¥ ||7/26/2009 1:20:04 PM - > n
RMS Main 2ZK¥@Demo Site {Karpri)
30 kv
25 kv
20 kW | ' }
Select Parameters =
15 kY [Minkd 2= L3 RS Valtage, Main 22K @D ema
[ Mintax L2 RMS Yaltage, Main 22KV @Dema
[ [Minkax L1 RS Yaltage, Main 22KV EDemo
10 kY
5 kY
T [ I

28/2008 1:20:04 PM 10/4/2008 11:50:04 PM  12/12/2008 10:20:04 &M 2/18/2009 2:50:04 PM 4/28/2009 7:20:04 &M 7/5/2009 5:50:04
Monday 28 July 2008, 13:20:04 - Tuesday 28 July 2009, 13:20:04

. MinMax L3 RS Voltage, Main 22KM@EDemo Site [Farpri] . MinMax L2 RS Voltage, Main 22K@0Demo Site [Farpri]

B MinMax L1 RMS Valtage, Main 22Kv@Demo Site (Karpri)

a) Right click on the graph, choose Select Parameters from the menu, then
select the desired parameter(s). (L3 in our example to be isolated for L1
and L2)

b) Click OK to continue

i Selected: Minhax L3 RMS Woltage, M
F Splitto Multiple Panes
+ Fove to Another Pane

¥ Remove Selected

c) Make a selection (Split to Multiple Panes in our example).

Elspec | Views RG]
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The graph below shows how L3 is isolated from L1 and L2.

95+ fl - ] - [ - [l - @ - (D ) 5 |7i20/2008 12004 P ~ | 712812009 1:20:04 PM - > =
RMS Main 22K¥@Demo Site (Karpri)
30k
2Bk
20kY
15k
10kY
kY
Okv . . =
MinMax L3 RMS Voltage, Main 22K¥@Demo Site (Karpri)
30k
28k
20k
15k
10k
kY
Ok
'28/20081:20:04 P 10/4/2008 115004 P 12/12/2008 10:20:04 M 2/18/2009 2:50:04 PM 4/28/2003 7:20:04 AM 7/5/2009 5:50:04
Monday 28 July 2008, 13:20:04 - Tuesday 28 July 2009, 13:20:04
B MinMax L3 RMS Voliage, Main 22Kv@Demo Site Kapil [l MinMax L2 RMS Vollage, Main 22KW@Demo Site [Karpri]
B MinMax L1 RMS Voliage, Main 22KY@Demn Site Karpr)

Move to Another Pane

Moving the graph into another pane or combining panes allows you to re-
arrange the data to look at multiple series in the same window.

Views | Elspec

K-w-éw-wd-W-2-0¢C 2/9/2009 2:59:50 PM = |2i12/z009 1;56:50 AW - » =
RMS SabroT1-2, 400¥@Demo Site {(Karpri)
=0 5 v i Ty
" Lol % iy Rl dale il bt l‘r et f I PITTIY
200
150
1oy
50
oy o 4 E R o b bt Bl b it
v L ¥ T Y TITYY e
2:23 MinMax L3 RMS Yoltage, SabroT1-2, 400¥@Demo Site (Karpri)
240V ' I
225V =
1 Selected: MinMax L3 RMS Voltage, Sabro T1-2, 400%@Demo Site (Karpri)
210V Crosshairs
135y | 69 Remove Pane
a0y ] splitto Multiple Panes
£ Select Parameters
165V
Er  Select More
150v
/SfZUUSZElé Mowe to Another Pane | 4+ Movelp 12154
£ B Remove Parameter % Mave Up To New Pane
N Set Nominal Mode % Mave Daown
B Gallery | Move Down To Hew Pane
W cColor b o=+ Advanced Move 2
T4 Bringto Front T
Demo Site| By Send to Back
4 »
e [[E1] Hide Leend Box — 8|

Right click on the graph, then select Move to Another Pane->Move
Up.
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L3 now shares the pane with L1 and L2. It is difficult to see L2 because
the values of L2 and L3 are similar and L3 is lying over L2. In the next
section we refer to showing one parameter in front of/back of another.

P - - - - - @ - DD STy [2rerz009 2i59:50 M +||2/12/2009 1:56:50 AM - >

ey RS SabroT1-2, 400¥@Demo Site (Karpri}

2004
180
100

50Y
oy I ‘ ‘ '

B0
/942003 2:53:50 PM 2/10/2003 2:03:07 AM 2/10/2003 1:06:12 PM 2M1/200912:0%24 40 2/11/2003 1112358 2/11/200310:15:4
February 2009:Monday 09, 14:59:50 - Thursday 12, 01:56:50

. Mintax L3 RMS Yoltage, Sabro T1-2, 400WE&Dema Site [Karpri]
. Mintax L2 RMS Yoltage, Sabro T1-2, 400WE&Dema Site [Karpri)

. Mintax L1 AMS Voltage, Sabro T1-2, 400 @Demo Site (Karpril. diff to Mominal (220%]

Colors

In order to more clearly distinguish the trends in the graph, you can apply
custom user selected colors to each trend individually. In the graph below it
is difficult to distinguish the Min/Max values from the Average.

Elspec | Views KN
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95 - 4 - g - [0 - [ - @ - D € 57 [zi9/z009 25550 PM - [2112/2000 1:56:50 AM - » =
S~ L1 RMS ¥Yoltage, Sabro T1-2, 400¥@Demo Site (Karpri)

240V

235y

30v

_"_

Crosshairs

225

£33 Rermove Pane

E  Splitto Multiple Panes
220 £ Select Parameters

5]

Hide Legend Box
i

215y Gallery »

Color

|

(@] EditTitle
Font EEm ]
EEE [ |
05V EEEEEER
/972003 2:53:50 P 2/10/2009 2:03:01 AM 2/10/2009 1:06:12 PM 2172009120 m m W W W W W 1235AM 0 211/200910:15:4
February 2009: Monday 09, 14:59:50 - Thursday 12, 01:56:50
@ Average L1 AMS Yoltage, Sabro T1-2, 400W@Demo Site [Karpr]

v

. Mintax L1 RMS Yoltage, Sabro T1-2, 400¥E&0ema Site [Karpri)

e Right click on the graph, select Colors—>select your color

You can now distinguish much more clearly between the parameters.

96 - 4 - ) - - W - 2 - DO S [2meizom mseiso em = | 2/12/2009 1:56:50 AW h > L

L1 RMS ¥oltage, Sabro T1-2, 400¥@Demo Site {Karpri)

2454

240

230

225

220

25y

210

208
/942009 2:53:50 PM 2/10/2009 2:03:07 &M 2/10/2003 1:06:12 PM 2/11/200912.0%24 AM  2A17/200911:1235 A 211142009108
February 2009: Monday 09, 14:59:50 - Thursday 12, 01:56:50
Average L1 AMS Yoltage, Sabro T1-2, 400v@Demo Site (Karpri]

. Mintdax L1 RMS Voltage, Sabro T1-2, 400v@Demo Site (Karpri]

Bring to Front/Back

When selected parameters overlap each other (Min Max of L1 and L2 in our
example), we can choose (toggle) between which parameter is in the
foreground and which is in the background.

YAl \/iews | Elspec
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9 - i - gl - [ - [ - @ - O ) 5l [2i9/z009 2i59:50 Pm + |2j12/z009 1:56:50 AmM - » L

RMS SabroT1-2, 400¥@Demo Site {Karpri)
245V

20v

235y

A il uh L...MI

230V i Selected: Minhax L1 RMS Yoltage, Sabro T1-2, 400%@Dema Site (Karpri)
= Crosshairs
- 69 FRernove Pare
E Splitto Multiple Panes
< Select Parameters
=y v Select More
4 Move to Another Pane »
Y B Remove Parameter
N SetMNominal Mode
210V G Gallery s
W Color 3
05V L

Bring to Front

'm  Sendto Back

200 2| Hide Legend Box
/972009 2:5%50 P 2 ° 1235 AM

February 2009: Monday 09, 14:59:50 - Thursday 12, 01:56:50
. Mirtdax L1 RMS Voltage, Sabro T1-2, 400 @Demo Site Karpri]

2/11/200910:15:4

e Right click the graph, then select Bring to Back or Bring to Front.
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The parameter L1 moves to the background and you can see L2 in the
foreground.

95 - - @] - W - B - 2 - DO 5 [2reizom mseiso pm ~ | 2/12{2009 1:56:50 AM - > =

RMS SabroT1-2, 400¥@Demo Site (Karpri)
248Y

2404

235

230

2254

20

215

210

2054

200
1942009 2:59:50 PM 2/10/2003 20201 &M 2/10/2009 1:06:12 P 211/200912.0%:24 M 2/11/2003 1112358 2/11/200910:15:4
February 2009:Monday 09, 14:59:50 - Thursday 12,01:56:50
. Mintax L2 RMS Woltage, Sabro T1-2, 400W&EDemo Site [Karpr)

W MirMax L1 RMS Vallage, Sabro T1-2, 400V@Deme Site (Karpr)

Set Nominal Mode

When examining parameters in relation to a numerical value (RMS Voltage
in our example) it may be easier to see variance from RMS by changing the
baseline settings to Nominal. (220V in our example).

26 - 4 - &l - [ - [ - 2 - D 05 21002009 2:59:50 P - |2j12/2009 1:56:50 AM - » =
RMS SabroT1-2, 400¥@Demo Site {Karpri)
245

240

5y a J..n.MI\Jm : L.u

Selected: Mintaz L2 RMS Valtage, Sabra T1-2, 4004 @Dema Site (Karpri)

230V

Crosshairs

Remove Pane

225y
Split to Multiple Panes

Select Parameters
. Select More
WMove to Anather Pane s

215V Rernowe Pararneter

[ a® o7 W OE 2] 4 e [D

Set Morninal Maode

210 Gallery 3
Colar 3
Bring to Front

Send to Back

205

00y Hide Legend Box
/972009 2:53:50 PM 2/107 2007 £030T B 21 TUF 200 0B TZ PR CITIFZ00T TZUT 4 A ZiTT72009 TTT235AM  2/11/200910:15:4
February 2009: Monday 09, 14:59:50 - Thursday 12, 01:56:50

. Mintdax L2 RMS Voltage, Sabro T1-2, 400V @Demo Site Karpri]

a) Right click the desired parameter on the graph, then select Set Nominal
Mode.

7 \/iews | Elspec
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The Set Nominal mode window appears.

b)

c)
d)

o5l Maominal mode 3

_'Real values

D% alues relative to naminal value

Mominal value 290

Cancel

Change the default Real values selection to Values relative to nominal
value.

Set the nominal value to the desired amount. (220V in our example)

The new graph appears with the L2 graph set in relation to the nominal
voltage. We can see more clearly the deviation from nominal in this
way.

95 - fl - dua] - [ - ik - @ - (D ) 5l |20efz009 2:59:50 PM ~||2}12{2009 1:56:50 AM - > =

e E SabroT1-2, 4100¥@Demo Site (Karpri}

2004
180

100

B0V

B0V
1/9/2009 2:53:50 PM 241042009 2.02:01 AM 2/10/20091:06:12 P 211/200912.09:24 46 2/11/2003 1112358 2/11/200910:15:4
February 2009: Monday 09, 14:59:50 - Thursday 12,01:56:50
B MinMax L2 RMS Voltage, Sabro T1-2, 400v@Demo Site (Karprl, diff to Mominal [220v]

B MinMax L1 RMS Yoltage, Sabio T1-2, 400v@Demo Site [Karpri)
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Title Customization
You may customize the title name for each series individually.
a) Right click the title, then select Edit Title.

MinMax L3 RMS Yoltage. SabroT1-2, 400¥@Demo Site (Karpri)
233V ]  Edit Title |

230 rgl Hide Legend Baox
v T T I

220

MR
b) Enter a desired new title name.

testing the site name customization option

Summary View

The Summary View displays summary information over a defined period of
time, including maximum, minimum, and true mathematical averages of any
parameter over a time span defined by the user. The summary view is a table, not
a graph that displays a separate line for each selected parameter. Each line
contains summation values.

Summary Parameters

Once the view choice has been made, then you need to select the specific
parameters for the Node to be investigated. The available parameters are
dependent on the view type selected. The available parameters for Summary
View are the same as the Trend View, with the possible exception of Min/Max
and Average values. (see Trend Parameters on page 43).

As we can see in the view tool bar below, the time selection as well as all the
tool bar buttons remain de-activated until the final parameter selection is made.

a2 - &l - -l B - DO £ Ml -
- - - B /| [ [

E Views | Elspec
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Once the final parameter selection (Sabro Site L1, L2, and L3 in our example)
has been made, the path to the parameter has changed to blue. Please note that
there is no separate selection for Min/Max and Summary as in the Trend View
parameter selection, because all of these values are shown in the Summary

Table.

Al [T i B
l_—l—_'-.‘fl'{ Demo Site (Karpri)
-2 Main 22KV
=-24 Sabro T1:2, 400V

cHE] rMs

Summary Time Selection

I—Il—;| Yaltage

vl
Wz
w3
= LM

Once at least one parameter is selected in a view, then the time controls in the
view tool bar become active; therefore you can make the time selection by either
using the drop down calendar on the left or selecting a pre-set time range on the

right. (last year in our example)

Start Time End Time
[z5j2008 12:00:00 AM | *| 7rz9i2009 12:00:00 AM
29 July 2009
4 July 2005 [
Sun Mon Tue Wed Thu Fri 3at
22 3 1 2z 3 4 5
& 7 8 9 10 11 12
13 14 15 16 17 18 19
2021z 23 24 25 26
27 28f Al 3 3 1z
3 4 sSa2e 7 o8 9

e To begin querying data, press the

e If needed, to abort, press the

o |+ ||712612009 12:00:0
Copy Time Range

Last Year
Last Month
Last Week
Last Day

Last Hour

¥ Start Query button.

Stop Query button.

Elspec | Views
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The following is a Summary view for all parameter values (L1, L2, and L3) for
last year. Each line on the table represents a parameter and the summaries for the
entire selected time period for Minimum, Maximum, and Average are shown on

the right.
‘ 9 v v ] v [ - (4 v 2 v (D ) 5l [7izerz008 9:20:57 AM = ||7}29{2003 9:20:57 AM A . !
| Mame | Min | Max Lverage
B |L1 RM3 Volkage, Sabro T1-2, 400Y@Demo Site (Karpri)
L2 RMS Volkage, Sabro T1-2, 400Y@Demo Sike (Karpri) oy 255,55 Y 230,15 Y
L3 RMS Yolkage, Sabro T1-2, 400Y@Dema Sike (Karpri) ay 249,45y 230,37 Y

Summary Zoom In/Out

To zoom in or out of a table of values, you need to simply change the values of
the dates to shorter or longer time spans.
1. From the original time span of last year, change to last month.

6292009 9:44:10 AM w | |7/29/2009 9:44:10 AM hd
Copy Time Range

Paste Tirne Range

Last Year
Last Manth
Last Week
Last Day
Last Hour

2. To perform a new query, press the Start Query button.

The values for Max and average have changed as below to represent only the last

month.
- G- 4 - (@ - (A - 2 - DO, |§'29;2009 3:44:10 &M [ *] 72912009 9:44: 10 am - > m
|Name | Min
L1 RMS Yolbage, Sabro T1-2, 400W@Demo Site (Karpri) 230,09 Y
LZ RMS Yoltage, Sabro T1-2, 400Y@Demo Site (Karpri) o 242,29y 229,60 Y
L3 RMS Yoltage, Sabro T1-2, 400Y@Demo Site (Karpri) oy 240,94 4 229,82 Y

Views | Elspec
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Summary Tool Bar

Once a view is established, it is possible to change the view with the tool buttons
at the top of the Main Viewing area.

% - 4 - - - @ P OC

¥ | | @[ | [ 2 O O
Append Append | Expand | Previous N_ext .
Toolbar Back | Forward . . Time Favorites
Back Forward | Time Time
Frame
In the table below of Min/Max value of L1, L2, and L3 for the month of
February 2009.
K-i-n - 2O € <17 27112009 10:00:12 AR > |2/28/2009 10:00:12 AM - » -
| Mame | Min | Max Average
b [L1 RMS Yalkage, Sabra T1-2, 400W@Demo Site (Karpri)
L2 RM5 Yolkage, Sabro T1-2, 4008@Demo Site (Karpri) oy 243,89 Y 230,81 %
L3 RMS Yalkage, Sabro T1-2, 4008@Derma Site (Karpri) oy 24361 Y 23102 %
If we append back one month, the new values are shown highlighted in
yellow in the following table.
| 9 - b - @ - [ - [ - 2 - (D 5l |1/2/2009 10:00:12 AM > | |2f28{2009 10:00:12 AM - » -
| Mame | Min Ayverage
#[L1 RM5 Yoltage, Sabro T1-2, 400V@Derno Site (Karpri) 2 y 230,94 ¥
L2 RMS Yaltage, Sabro T1-2, 400Y@Dema Site (Karpri) oy 244,76 4 230,73
L3 RMS Yoltage, Sabro T1-2, 400v@Demo Site (Karpri) oy 244,08 ¥ 230,90 %

Summary Data Exporting

Data Exporting in this view is essentially saving the file on the local computer in
any of the following formats:

Export J Excel

HTRAL
Text

1. Right click anyplace on the table, then select Export Data from the drop
down menu.

2. Select the desired format to export the file.

Elspec | Views u
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21 Save b =

P — )
bl [+ & » Documents » vl"}lljscr\:ﬂ P

Date modified Type

B Desttop Snaglt

Recent Places
Computer
Documents

Pictures

SREEE

Music
(% Recently Changed

B Searches

Public

Folders ~

File name: ‘

Save as type: [Excel file ("xsl) v]

3. Enter the filename, then click Save to complete.

Summary Advanced Features

One of the most important advanced features of this view is the ability copy the
time range values from the table to a Trend view. This can be done by splitting
the window and using the Copy/Paste Time Range option.

95 - gl - o) - [ - [ag - @ - (D O 500 11/16/2008 1115444 P x| |11/27j2008 1:46:16 AM - > -
Copy Tirme Range

o MinMasx L3 RMS Yoltage, Sabro T1-2, 400¥@Demo Site (Karpri) T — N

;ggx MinMax L2 RMS Yoltage, Sabro T1-2, 400¥@Demo Site (Karpri) Last Vear

200 - ' LU Last Month [ e s
MinMasx L1 RMS Yoltage, Sabro T1-2, 400¥@Demo Site (Karpri)

250 Last ek

2004 Last Day

1B/200811:54:44 PM  11/20/2008 121539 PM  11/22/2008 12:36:33AM  11/23/200 234M  11/26/2008 1:3%1
November 2008: Tuesday 18, 23:54:44 - Thursday 27,01:46:16 Last Hour

&= bverage L1 AMS Yoltage, Sabro T1-2, 400%@Dema Site [Karpri]
~@= fverage L3 AMS Voltage, Sabro T1-2, 400W@EDema Site [Karpri)
@~ fverage L2 RMS Voltage, Sabro T1-2, 400W@Dema Site [Karpri)
B MinMa: L2 RMS Voltage, Sabro T1-2, 400V@Dema Site [Karpr)
B MinMa: L1 RMS Voltage, Sabro T1-2, 400V@Dema Site [Karpri)
B MinMax L2 RMS Volage, Sabro T1-2, 400V@Dema Site [Karpri)

Dema Site (Karpril: response arived

2l |
ElSummary 2

‘% TR TR R AR = I W i IBIZDDEII:E4:44PM M 11/27/2008 1:46:16 AM = > L

Mame Copy Tirne Range Average

L L1 RMS Yolkage, Sabro T1-2, 400¥@Demo Site (Karpri) Paste Time Range
L2 RMS Valtage, Sabro T1-2, 400V@0ema Site (Karpri) 229.81 ¥
|3 RMS oltage, Ssbro T1-2, 400V@Dema Sits (Karpri) Le:tleay 230,07 ¥
Last Month
Last Week
Last Day
Last Hour

Nemn Site [Kamil enanes arived
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Trend Grid View

A trend grid view is simply a tabular representation of the trend view. Each
measurement point in the table is plotted in graphical format in the Trend View.

Trend Grid Parameters

The available parameters for Trend Grid View are the same as the Trend View,
except the entire L1 series (Min/Max and Average) is automatically calculated.
(see Trend Parameters on page 43).

As in all other views, you can see in the view tool bar below, the time selection
as well as the tool bar buttons remains de-activated until the final parameter
selection is made.

|9‘3«___J 2 - O OB i [

Once the final parameter selection series (\Voltage L1 in our example) has been
made, the path to the parameter has changed to blue and the time range needs to
be selected.

Al (7] D B ER
= pemo Site (Karpri)
&8 Main 22KV
cHE] rMs
B | Yolage

v L1
- Lz
- L3
- LM

Trend Grid Time Selection

As in the other Views, once at least one parameter is selected in a view, then the
time controls in the view tool bar become active; therefore you can make the
time selection by either using the drop down calendar or by selecting a pre-set
time range. (see Trend Time Selection on page 44)

7/30/2005 12:00:00 A * | |5/11/2005 12:00:00 &Ap -

e To begin querying data, press the . »  Start Query button.

e If needed, to abort, press the Stop Query button.

Elspec | Views
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As we see in the example below, the data for each series (MinMax, and Average
for L1) from the Trend 2 View is found in the TrendGrid 2 View below.
Therefore, the Trend Grid view takes the same information and displays it in a
different format. The dates are the same between the two views to emphasize the
similarity.

Bl TrendGrid 2 4P« X

¥ - il - e - (@ - (a2 - (D O 5 [7/30/2008 12:00:00 AM ~|[8/11/2008 12:00:00 M - > "
Resolution: |1 $ Samples per: Day hd Mumber of Yalues 12
Start Time |Min L1 RMS valtage, Main 2ZKY@Demo .., |Max L1 RMS Yoltage, Main 22KM@Demo ... |Average (L1 RMS Voltage, Main 22KV@Dema ...

p|7/29}2008 2:20:47.., W) M

" |7fa0/z008 220047 14,077 k¥

T |7/3t/z008 220047 13,771 ky

_S,I'I,I'ZDDB 2:20:47.5.., 12,711 kY 13,604 kv

_S,I'Z,I'ZDDB 2:20047.5... 12,528 k¥ 13,556 ki

_S,I'S,I'ZDDS 2:20:47.5.., |12.505 kY 13.160 kv

_S,I'4,f2008 2:20047.5,., 12,592 ky 13,593 kv

_S,I'S,I'ZDDB 2:20:47.5... |12.500 kY 13.611 kv

_8,f6,f2008 2:20047.5.., (12,443 k¥ 13,520 kv

_S,I'?,I'ZDDB 2:20047.5... 12,466 kY 13,560 ki

_8,I'8,I'2008 2:20047.5,., 12,260 kY 13,587 kv

_S,I'Q,I'ZDDB 2:20047.5,., 12,080 k¥ 13,512 kv

Diemo Site [Karpri]: responze arived

FillTrend 2 1P »X

- - e - (@ - (W - 2 - O O 5l |7/e0/2008 12:00:00 AM > | |&(11/2008 12:00:00 AM - > n
L1 RMS Yoltage, Main 22K¥@Demo Site (Karpri)
145 kY
14 kW
135kY
13 kY
125kY
12 kW
743042008 12:00:00 AM 8/1/2008 E:00:00 AM 8/3/2008 12:00:00 PM 8/5/2008 E:00:00 PM 8/8/2008 12:00:00 AM 8/10/2008 E:00:00 Al

2008: Wednesday 30July, 00:00:00 - Monday 11 August, 00:00:00

‘ @ Average L1 BMS Voltage, Main 22KV @0Dema Site (Karpri] . MinMax L1 RS Voltage, Main 22K @Demo Site [Karpri]

Elspec | Views &
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Trend Grid Zoom In/Out

To zoom in our out of a table of values such as the Trend Grid View, you need
to change both the date range and in most cases the resolution.

e From the original time span of 7/30/2008 to 8/11/2008, we can drill in to
seconds to see an event by copying and pasting from the Trend View graph
or entering the date manually. Of course the process can be done in reverse

as well.

B TrendGrid 2 1P »X
- - - W - W - 2 - DO e |7e020085:32:43 P - | |7/30/2008 5:32:54 PM - » -
Resolution: 1 z Samples per. Second - Number of ¥alues 1

Skart Tirme Min L1 RMS Yoltage, Main 22Kv@Demo ... Max L1 RMS Yalkage, Main 22KY@Dema ... Average (L1 RMS Yoltage, Main 22KM@Dema ...
» i, 104 kY £13,111 ky

7130/2005 5:32:44., 13.114 kv 13.690 kv 13.485 kv
7/30/2008 5:32:45.... [13.630 ky 13,792 kv 13,760 kv
7[30/2008 5:32:46.,.. |13.780 ky 13,807 kv 13,796 kv
7/30/2008 5:32:47.... [13.772 ky 13,880 kv 13,790 kv
7[30f2008 5:32:48.... |13.880 kv 14,014 kv 13,954 kv
7130/2008 5:32:49,.., |13.836 kY 13,970 kv 13,915 kv
7/30f2008 5:32:50.... [13.819 ky 14,075 kv 13,980 kv
7130/2008 5:32:51.... [13.393 kY 14,077 ky 13.804 kv
7/30/2008 5:32:52.... |13.158 kv 13,9588 kv 13,554 kv
7130/2008 5:32:53.... |13.152 kY 13.162 kv 13.157 kv
Demo Site [Karpri]: response arrived
Pl Trend 2 4P« X
9 - v - ] - W - W - 2 - DO 5r|7e0/2008 5:32:43 P ¥ ||7{30/2008 5:32:54 PM - > n
L1 RMS ¥oltage, Main 2ZK¥@Demo Site {(Karpri}
142 kv
14 kv
138 kY
136 kv
13.4 kv
132Ky
13 kW
53243 PM 5:32:45 P 5:32:47 PM 5:32:49 P 5:32:51 PM 5:32:53 P
Wednesday 30 July 2008: 17:32:43 - 17:32:54
‘ -8 fverage L1 AMS Valtage, Main 22K4@0ema Site (Karpr] [l MinMax L1 RMS Valtage, Main 22K4@0ema Site [Karpri] ‘

Once the date is changed, it is necessary to increase the resolution to from 1
sample per day to one per second. As we can see the L1 Average data in the
table at the top, is representing the exact period of the voltage spike (small) event
in the graph at the bottom.

e To perform a new query, press the . »  Start Query button.

I \/iews | Elspec
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Trend Grid Tool Bar

Once a view is established, it is possible to change the view with the tool buttons
at the top of the Main Viewing area.

% - - - @ [ PO

X | @ @ 2 O O |
. Next
Append Append | Expand | Previous | _. :
Toolbar PP Back | Forward PP . P . Time Favorites
Back Forward | Time Time
Frame
The original Trend Grid View is shown below of L1 Min/Max and Average for
the time period as follows:
TI30/2005 5132143 PM w || 7130)2005 5:32:54 PM -

98 - G - & - (@ - @ - 2 - O O e [7iz0rz008 53243 P ¥ | |7/30/2008 5:32:54 PM M » —
Resolution: |1 £ Samples per;  Second A Mumber of Yalues 11

Start Time |Min L1 RMS voltage, Main 2ZKY@Demo ... |Max L1 RMS Yoltage, Main Z2KNV@Dema ... |Average (L1 RMS Voltage, Main 2Z2KV@Dema ...
» 13,111 kY
_?,1’30,1’2008 Si32i44.... 13114 kY 13.690 kY 13,4585 ky
_?,1’30,1’2008 5i32:45.... | 13.630 kY 13,792 ky 13,760 kY
_?,1’30,1’2008 Si32:46,... 13,780 kY 13,807 ky 13.796 ky
:?,1’30,1’2008 55247, (13772 kY 13,880 ky 13,790 kY

7/30/2008 5:32:48.... |13.880 kv 14.014 ki 13.954 ki
:?,1’30,1’2008 Si32:49,... 13,836 kY 13.970 kY 13,915 kY

7/3002008 5:32:50.... [13.819 kY 14,075 kv 13,980 ky
:?,1’30,1’2008 5:32:51.... 13,393 kY 14.077 kY 13,504 ky

7130/2008 5:32:52..., |13.158 kv 13,985 ky 13.554 ky
:?,1’30,1’2008 5i32:53.... 13,152 kY 13,162 ky 13,157 kY

Each view can be changed according to a pre-set time span. We will use seconds
since this is the original value of our time span. Since the tool bar functions of
this view are identical to the Trend View we show the following example.

Elspec | Views )
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If we append back second, the spike (highlighted in green) can be seen very
clearly both in the graph and the table.

20 - L] - g - W - (W - 2 - D O 5l | 7is0jz008 5324z P > ||7/30{2008 5:32:54 PM - > "
Rezolution: 1 z Samples per;  Second - MNumber of Yalues 12

Start Time |Min L1 RM3 Yolkage, Main 2ZKY@Demo ... |Max L1 RM3 Yoltage, Main Z2KY@Demo ... |P.verage (L1 RM3 Yoltage, Main 22KY@Demo ...
| 7/30/2008 5132042,

7i30/2008 5:32:43.... |13.104 kY 13,166 kY 13.113 kY

7/30/2008 5:32:44.... | 13.166 kv 13,690 ky 13.522 ky

7I30/2008 5:32:45.... | 13.640 kY 13,792 ky 13,769 ky

7/30/2008 5:32:46.,.. | 13.780 kv 13,807 ky 13.798 kv

7130/2008 5:32:47.... |13.772 kv 13,89 ky 13.793 ky

7/30/2008 5:32:48.... | 13.880 kv 14.014 ky 13,956 ky

7/30/2008 5:32:49.... | 13.836 kv 13,970 ky 13.913 ky

7130/2008 5:32:50.... |13.619 kY 14,075 k¥ 13,985 kv

7/30/2008 5:32:51.... |13.393 kv 14,077 ky 13.798 kv

7i30/2008 5:32:52.... |13.158 kY 13,938 ky 13.550 ky

7/30/2008 5:32:53.... | 13.152 kv 13,162 ky 13.157 ky
Demo Site [Karpri]: responze arived

il Trend 2 4 b X
9 - - - [ - W - 2 - DO ﬁao;zuoas:azﬂzm 7] |7130r2008 5:32:54 P - > n

L1 RMS ¥oltage, Main ZZK¥@Demo Site {Karpri)

142 kY

14 kv
138 kY
136 kY
134 kY
132k

13k

5:32:42 P 5:32:44 PM 5:32:47 P 5:32:49 PM 5:32:51 PM 5:32:53 PM

Wednesday 30 July 2008: 17:32:42 - 17:32:54

‘ @ Average L1 AMS Voltage, Main 22KV @0emo Site [Karpri]

B MinMax L1 RMS Valtage, Main 22KV @Demo Site [Karpr]

Trend Grid Data Exporting

Data Exporting in this view is essentially saving the file on the local computer in
any of the following formats:

Export 3

Excel

HTrAL
Text

1. Right click anyplace on the table, then select Export Data from the drop
down menu.

2. Select the desired format to export the file.

Views | Elspec
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) Save As

S~
2.2 ‘Fr » Q& » Documents » vlt,lljegr:h 2|

Wy Organize ~ 38 Views ~ [ New Folder

orite Links Name’ Date modified Type Size
B Desitop Snaglt

Tags

% Recent Places
& Computer

[E Documents

B Pictures

& Music

( Recently Changed

[P Searches

Public

Folders -~

File name: ‘

-

Save as type: [B(cel file (.xsl) v]

3. Enter the filename, then click Save to complete.

Trend Grid Advanced Features

One of the most important advanced features of this view is the ability copy the
time range values from the table to a Trend view. This can be done by splitting
the window and using the Copy/Paste Time Range option.

Elspec | Views
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26~ L] - @) - (W - [ - @ - D ) 5l [7is0iz008 S:32i42 PM —|7| 7130/2008 5:32:54 PM " » -
Resolution: 1 = Samples per:  Second - Mum Copy Time Range
Start Time | Min L1 RMS Valtage, Main Z2KV@Dema ... | Max L1 RMS voltage, M Paste Time Range M3 Yolkage, Main Z2KY@Demo ..
7302008 5:32:42.... | 13,110 k¥ 13,113 kY
— Last Year
7302008 5:32:43.... | 13,104 k¥ 13,166 kv
| 730/2008 5132044, .. [ 13166 kY 13,590 kv Last Manth
| 7r30/2008 5:32:45.... | 13,640 ky 13.792 ky Last¥ieek
| 7r30/2008 5:3z:46.... 13780 ky 13,807 k¥ Last Day
E 1a.772ky Last Hour
7302008 5:32:48.... | 13,880 ky 14,014 ky e
| 7ia0jz008 5:32:49.... | 13.836 ky 13.970 kv 13,913 k¥
| 7r30/2008 5:3z:50.... 13819 ky 14,075 kv 13.985 kit
| 7i30jz008 53251, 13,393 ky 14,077 k¥ 13,798 ki
| 7r30/2008 5:3z:52.... 13158 ky 13,988 kv 13,550 kit
| 7/30/2008 5:32:53.... 13152 ky 13,162 kY 13.157 kit

Demo Site [Karpri): responze arived

&l Trend 2 4 b - X
9 - L - @ - [ - W - @ - DO Sy [7is0zo0s 5324z PM ¥ | |7/30{2008 5:32:54 PM v » m
Copy Time Range
L1 RMS Yoltage, Main 22ZK¥Y@Demo Site (Karpri) i
142 Ky Paste Time Range L\\)
14 kY Last Year
198 kY Last Month
136 kY Last Wiveek
Last Day
134 kW
Last Hour
13.2 kW
13 kY
5:32:42 PM 53244 PM 5:32:47 PM hr32:49 PM 5:32:51 PM 5:32:53 PM
Wednesday 30 July 2008: 17:32:42 - 17:32:54
| “@- Average L1 RMS Voltage, Main 22K/ @Dema Site [Karpri) . Mintdax LT RS Voltage, Main 22KV @Demo Site [Karpri) |
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Events View

The Events View displays a table of events captured/detected by the device
according to the “Power Quality Compliance.” The Power Quality compliance
is a set of electrically measured parameters which are typically calculated based
on some pre-defined intervals or event triggers and are evaluated over a larger
observation window. For most PQ parameters the observation window is one
week, however with the both the PQSCADA and Investigator application, all
time intervals are able to be defined. (see Event Time Selection on page 80
for more details).

Event Parameters

There are two main types of events:

e Power Quality Events: a violation of a Power Quality standard or user
defined condition.

e System Event: An event recorded by the device as a result of a user action.
(i.e.: turning the device on, establishing a connection)

i1

Al [ E
'-'-EJ_ Demo Site (Karpri)
=-B2 main 22Kv
I:II-|E| Ewvents
|: - P (G4K)
= Syskem (G4K)

As in all other views, you can see in the view tool bar below, the time selection
as well as the tool bar buttons remain de-activated until the final parameter
selection is made.

K-l -[p-wW- P-O¢ |f -] v'l »
- — = —

Once the final parameter selection series (PQ(G4K) in our example) has been
made, the path to the parameter has changed to blue and the time range needs to
be selected.

Elspec | Views
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Al 1] D B ES
=% Demo Site (Karpri)
c-B8 Main 22KV
I:II-|E| Events
|: v PO (4K
= System (G4

Event Time Selection

As in the other Views, once at least one parameter is selected in a view, then the
time controls in the view tool bar become active; therefore you can make the
time selection by either using the drop down calendar or by selecting a pre-set
time range. (past year in our example) (see Trend Time Selection on page
44)

FI26/2008 5:32:42 PM * | | 7[26/2009 5:32:54 PM -

e To begin querying data, press the . »  Start Query button.

e If needed, to abort, press the ™ Stop Query button.

A table of events is shown below for the Main 22KV device for the past year
on the Karpri site. The name of the view is Events 2 in our example. Each
event was recorded by the device and stored in the PQSCADA. In our example
we select only Power Quality Events as below, although it is possible to record
system events as well.

n Views | Elspec
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|,§ AT R T R IR T = B ) 57 |7/26/2008 5:32:42 PM > | |7j26{2003 5:32:54 PM - > m

Drag a column here ko group by that column

50 |Name |P |Sev... |StartTime |Durati0n |EndTime |\.-'a... | |Devia... Event Source

k(2.

... Volkage dip 2 226 7127/2008 2:31:55.0,,, |00:00:0,., 7f27/2008 2:31:55.6... |439.... Vot |96.5332% Main 2Z2Kv@Demo Site (...
IE Over voltage 1,3 255 712712008 9:31:55.0.,. |00:00:0... |7f27/2005 9:31:55.7... |22404 |Wolt | 76.367... |Main Z2K¥@Demo Site (...
... Flickering out of ra... |1,2,3 |83 7i27j2008 §:00:01.3,., |02:00:00 | 7f27/2008 10:00:01..., |7.80... PST |6B80.56... |Main 2ZKv@Demo Site (...
IE Rapid voltage chan... |1,2,3 |43 712712008 3:58:39.3... |00:00:0... |7/27/2008 3:58:43.6... |7.34.. % 7.3242... |Main 22K¥@Demo Site (..
... Over voltage 1,2 g9 7128/2008 10:20:44, .., |00:00:0,., |7f28/2008 10:20:44..., |14353 |Wolt |12.988... |Main 22Kv@Demo Site (...
IE Yoltage dip 5 67 71282008 10:20:44.... |00:00:0... |7/25/2005 10:20:44.... |10365 |Wolb | 18.359... |Main 22K¥@Demo Site (...
... Rapid voltage chan. .. | 1,2 41 7128/2008 10:20:44,.., |00:00:0,., |7f28/2008 10:20:47.... |F.62... % 76171, |Main 2ZKM@Demo Site (L.
IE Yoltage dip z 22z 71282008 5:59:50.9... |00:00:0... |7/28/2005 5:59:51.4.., |664.... Vot |94.726... |Main 22K¥@Demo Site (...
Tz [over woltage ;8 255 7/28/2008 5:59:50,9,., |00:00:0,., 7f28/2008 5:59:51.6,,, |22600 Vol |77.880... |Main 2Z2Kv@Demo Site (...
IE Flickering out of ra... |1,2,3 |76 71282005 4:00:00.5... |02:00:00 |7/28/2005 6:00:00.5... |6.65... |PST |565.18... |Main Z2K¥@Demo Site (...
" |2... |Rapid voltage chan... |1,2,3 |36 713042008 12:04:52.,.. |00:00:0.,, | 7/30/2008 12:04:54..., |5.86... |%  |5.8593... Main 22K¥@Demo Site (...
E Rapid voltage chan... |1,2,3 |33 7130)2008 12:04:54.... |00:00:0... |7/30/2005 12:04:56.... |5.77... % 5.7617... |Main 22K¥@Demo Site (..
" |2... |Rapid voltage chan... |1,2,3 |40 713042008 12:56:19,,.. |00:00:0.,, | 7/30/2008 12:56:23.... |5.73.. |%  |5.7128... Main 22K¥@Demo Site (...
E Rapid voltage chan... |1,2,3 |39 7130)2008 4:03:54.5... |00:00:0... |7/30/2005 4:03:58.0... |6.3103 % 6.2938... |Main 22t¥@Demo Site (..
z... Rapid voltage chan... |1,2,3 |30 713002008 4:04:00.2... 5.00... |% 4,9504... |Main 2Z2KY@Demo Site (...
E Rapid voltage chan... |1,2,3 |38 7130)2008 4:13:26.0,., |00:00:0... |7/30/2005 4:13:29.3... |5.91... % 5.9082... |Main 22K@Demo Site (..
" |2... |Rapid voltage chan... |1,2,3 |39 713042008 4:20:28,3,.. |00:00:0.,, | 7/30/2008 4:20:31.5... |6.43... |%  |6.3964.., Main 22K¥@Demo Site (...
E Rapid voltage chan... |1,2,3 |45 7130)2008 4:20:34.5... |00:00:0... |7/30/2005 :20:40.2... |7.08... % 7.0800... |Main 22K¥@Demo Site (..
" |2... |Rapid voltage chan... |1,2,3 |32 73042008 ¢:22:01.2,.. |00:00:0.,, | 7/30/2008 4:22:02.3... |5.39... |% |5.3710... |Main 22K¥@Demo Site (...
E Rapid voltage chan... |1,2,3 |35 7130)2008 4:22:02.3... |00:00:0... |7/30/2005 4:22:04.5... |5.37... % 5.3710... |Main 22K¥@Demo Site (..
" |2... |Rapid voltage chan... |1,2,3 |38 713002008 4:26:54,2,,. |00:00:0.,, | 7/30/2008 4:26:57.5... |5.97... |%  |5.9570... Main 22K¥@Demo Site (...
E Rapid voltage chan... |1,2,3 |36 7130)2008 4:29:28.6,.. |00:00:0... |7/30/2005 :29:30.8... |6.32... % 6.2938... |Main 22t¥@Demo Site (..
" |2... |Rapid voltage chan... |1,2,3 |43 713002008 4:29:31.9,.. |00:00:0.., | 7/30/2008 4:29:37.3... |6.60... |%  |6.5917... Main 22K¥@Demo Site (...
E Rapid voltage chan... |1,2,3 |37 7130)2008 4:29:37.3... |00:00:0... |7/30/2005 :29:40.5... |5.54... % 5.5175... |Main 22K¥@Demo Site (..
" |2... |Rapid voltage chan... |1,2,3 |43 713042008 4:29:50.2,.. |00:00:0.,, |7/30/2008 4:29:54.5... |7.36... |% |7.3242... Main 22K¥@Demo Site (...
E Rapid voltage chan... |1,2,3 |34 7130)2008 4:29:57.5... |00:00:0... |7/30/2005 :30:00.0... |5.16... % 5.1269... |Main 22K¥@Demo Site (..

Of course the list is much longer but we are limited by the window size. The
current view of the table and the lengthy time span make it difficult to identify
and further examine specific event(s). If we want to take a closer look, you can
Zoom in with a shorter time span and use the a Trend View to see the event in a
graphical environment.

Events Zooming In/Out

For a table of events, zooming in allows us to take a look at smaller number of
events over a shorter time span. This is especially useful if we use the Trend
View in combination with this table to see more clearly the severity and extent
of the event on the electrical measurements. For example, let’s zoom in to Last
Week.

From the original time span of an entire year, we can drill in to one week to see
an event by using the time bar or copying and pasting from another View.
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FI23/2009 200112 AM * | |7/30/2009 2:00:12 AM hd

Copy Tirme Range
Paste Tirme Range

Last Year
Last Month
Last Wieek
Last Day
Last Hour

The Split View below shows clearly a set of events occurring on two specific
dates (7/25/2009 and 7/29/2009) for L1 Voltage and the corresponding spike
and dip in the Trend View graph at the bottom.

[F]Events 2

K- @@ RO

4 b =X

2 \7123j2009 9:39:50 AM v | |7}30/2009 9:39:50 AM - » m

Drag a column here ko group by that column

Duration

Start Time

. | Over voltage

71252009 0:56:54.64... O

:00:00.. Main 22KN@Demo Sike (K.,
79 7)25}2002 §:00:00.37... | 02:00:00

. | Flickering out of ... 7J25/2009 10:00:00.5... 6.980... |P5T Main 2Zk¥@Demo Site (K...

. | Over voltage 1 81 7i25/2009 12135145, 5., | 00:00:00.., | 7/25/2009 12:35:45.6... 14044 |Wolt 10,546 Main Z2kY@Demo Sike (K.,

. | Over voltage 1 G4 7i29/2009 §:54:43,51... | 00:00:00.., | 7/29/2009 5:54:43.52.., | 14159 Vol 11,425 Main 22kV@Dema Site (K.,

. | wolkage dip 1 z19 7i29j2002 7:01:50.63... | 00:00:00... | 7/29(2009 7:01:51.12... §20.5... Yol 93,505 Main Z2ky@Demo Sike (K...

. | Ower volkage 28 255 Ti2ajz002 7:01:50.62.., | 00 oo | 72942009 Fi01:51.13.., | 23240 |Mole (52958 Main 22KW@Demo Site (K.

. |Flickering out of ... |1,2,3 |36 7I29/2009 6:00:01.86.., | 02:00:00 | 7/29/2009 §:00:01.88... | 2.637... P3T 163,76 Main Z2Kv@Demo Site (K.,

Demo Site [Karpr]: response amived
b -X
2 - v - @ - @ - W - @ - O O 5lr 72302009 9145012 AM > | |7/30{2009 9:45:12 AM - » "
MinMax L1 RMS Yoltage, Main 2ZK¥@Demo Site (Karpri)
28k
20k
T8RN
i, ———a

10k
Bk
0ky

2342009 5:45:12 A 742442009 51512 PM FA26/200912:45:12 A FAZFAA009 81572 AM 7/28/2009 3:45:12 PM 742942009 111512 P

July 2009: Thursday 23, 09:45:12 - Thursday 30, 09:45:12
B hintax LT RMS Valtage, Main 22Kv@Demo Site (Karpri]
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A special zoom in feature of this View is the ability to drill into one event with a
simple mouse click and see the corresponding event in the graph.

e To use this feature, double click any event

The corresponding time frame is automatically entered in the graph below and
the Overvoltage event is seen clearly.

|% - 4] v ) - [ - (Mg - 2 - (D ) 5l [7/23/2009 9:58:00 AM ~ | |7/30{2009 3:56:00 AM - R - |

Drag a column here ko group by that column

|Name |Ph... |Sev... |Start Tirne: |Durati0n |End Tirne Fis |Value |U |Devia... Event Source |
6... |Yoltage dip 3 192 7/25/2009 9:56:54.64, ., 00:00:00... | 7f25/2009 9:56:55.09,,. | 2512.75 | Vol 80.175... |Main 22KY@Demo Site (k...
_6... Over voltage 1,2 255 7125{2009 9:56:54.64, ., 00:00:00.., |7f25/2009 9:56:55,09,,, | 25450 |vol 100.34... |Main 22Kv@Demo Site (K.,
_6... Flickering out of ... [1,2,3 |79 7/25{2009 §:00:00,37,.. | 02:00:00 7/25{2009 10:00:00.3... |6.980... PST 5958.04... |Main 2ZKN@Demo Site (k...
> 7/25(2009 12:35:45.5. ., 7 3
_6... Over voltage 1 54 7129(2009 5:54:43.51, ., 00:00:00.., |7f29/2009 §:54:43.52.., | 14159 |vol 11.425,.. |Main 22Kv@Demo Site (K.
e Yoltage dip 1 219 7f29/2009 7:01:50,63, ., 00:00:00.., | 7f29/2009 7:01:51,12,,. | 820.5.., |\¥olt | 93.505... |Main 22Kv@Demo Site (K...
_6... Over voltage 2,3 255 7129{2009 7:01:50,62, ., 00:00:00.., |7f29/2009 7:01:51.13.., | 23240 |vol §2.958,.. |Main 2ZKN@Demo Site (K.,
e Flickering out of ... [1,2,3 |36 7i29/2009 £:00:01.86,.. 02:00:00 | 7/29/2009 §:00:01.86... 2.637... PST 163.76... |Main 22K¥@Demo Sike (K.

Demo Site [Karpri]: response arived

Fifl Trend 30

1P »X
9 - ) - ] - W - W - @ - D ) 57 |725/2009 12:35:45.554 PM || |7/25/2009 12:35:45.654 PM | = > "
MinMax L1 RMS Yoltage, Main 2ZK¥@Demo Site (Karpri)
T3EG kY
135 kY
1335 kY
132k
305 kY
12:35:45.554 PM 12:35:45.573 PM 12:35:45.591 PM 12:35:45.610 PM 12:35:45.629 PM 12:35:45.648 PM
Saturday 25 July 2009, 12:35:45: 00.554 - 00.654
‘ B tintax L1 RMS Yoltage, Main 22Kv@0ema Site (Karpr)

Event Toolbar

Once a view is established, it is possible to change the view with the tool buttons
at the top of the Main Viewing area.

% - 4 - - [ [l P O

% [ el @ |2 | O (& [&

Next

Toolbar Append Back | Forward Append E?<pand Prewous Time Favorites
Back Forward | Time Time Frame
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The original Zoomed in view of the Event is shown below:

7l25/2009 12:35:45,554 PM w | |7/25/2009 12:35:45.654 PM

-

o |Mame |Ph... |Sev... |Start Time |Durati0n |End Time & |'v'a|ue |U |Devia... |Event Source |
... |Yolage dip 3 19z 7/25/2009 9:56:54.64... |00:00:00... |7j25/2009 9:56:55.09.., | 2512.75 Vol 80.175... |Main 22K @Demo Site (K.
6... |Ower voltage 1,2 255 7/25/2009 9:56:54.64... |00:00:00... |7j25/2009 9:56:55.09.., | 25450 | Volt 100.34... |Main Z2K@0emo Site (K.,
6., |Flickering out of .., |1,2,3 |79 7j25/2009 §:00:00,37,., | 02:00:00 7J/25/2009 10:00:00,3,,, |6.980,., |PST 5938.04.., |Main Z2KY@Demo Site (K.
L 7I25/2009 12:35:45.5,., 0
G... |Ower volkage 1 a4 7/29}2009 5:54:43.51... |00:00:00... | 7j29/2009 5:54:43.52... | 14159 | Vol 11.425... |Main Z2K@0ema Site (k...
6... |Yolage dip 1 219 7/29}2009 7:01:50.63... |00:00:00... |7j29/2009 7:01:51.12.., | 820.5... | Vol 93.505... |Main Z2KW@Demo Site (K...
... | Ower voltage 2,3 255 7129/2009 7:01:50,62,,, | 00:00:00,,, | 7/29/2009 7:01:51.13,,, 23240 | volt 82,958,., |Main Z2KY@Demo Site (K.,
_6... Flickering out of ... [1,2,3 |36 7129/2009 6:00:01.86,,, | 02:00:00 | 7/29/2009 8:00:01.86.., | 2.637.., | PST 163,76, |Main Z2K¢@Dema Site (K.,
Each view can be changed according to a pre-set time span. We will use seconds
since this is the original value of our time span. Since the tool bar functions of
this view are identical to the Trend View, we show only example below.
To append back:
|
; i .
o Click the -IJ icon, then select 1 second from the drop down window.
If we append back second, there are no apparent events that preceded this
particular event as can be seen by both the table above and the graph below.
[FlEvents 2 q b - X
|i,‘<§ - v ] v (W v (B - @ - (D ) 5 |7i23(2009 10:35:47 AM > |(7/30/2009 10:35:48 AM A > "
Drag a @ Saeand hat column
1 Minute
oo |Sev... |Start Time |Durati0n |End Time iy |Value |U |Devia... Event Source |
_6... 1Hour 19z 7/25/2009 9:56:54.64,,, 00:00:00... | 7/25/2009 9:56:55.09,., | 251275 | Volt  |50.175... |Main 22KM@Demo Site (K...
_6.. 1Day 2585 7125/2009 9:56:54.64,,, 00:00:00.., |7f25/2009 ::56:55.09,,, | 25450 |volt 100.34... |Main 22Kv@Demo Site (K.,
G, 14eek 3 79 7/25f2009 §:00:00,37.., |02:00:00 7/25/2009 10:00:00,3... | 6.980... |PST 5958.04... |Main 2ZK¥@Demo Site (K...
» 1 Manth 1250 S W 7 009 5.6 '-.-'u:ult 10, Ma @ (K.
_6... 7/29f2009 5:54:43,51,,, 00:00:00.., 14159 [val 11.425... |Main 22Ky@Demo Site (K.,
_6... e 7i29§2009 7:01:50,63,,, 00:00:00.., | 7f29/2009 7:01:51,12,., | 820.5.., |Yolt | 93.505... Main Z2Kv@Demo Site (K...
_6... Over voltage 2,3 255 7/29/2009 7:01:50,62,,, |00:00:00.., |7f29/2009 7:01:51.13,.. | 23240 |volt §2.958... |Main 2ZK¥@Demo Site (K...
6... |Flickering out of ... [1,2,3 |36 7i29§2009 £:00:01.86.., 02:00:00 | 7/29/2009 §:00:01.86... | 2.637... P5T 163.76... |Main 22Kv@Demo Site (K...
Demo Site [Karpri]: response arived
i Trend 30 4 b - X
9 - ] - ] - (W - (W - @ - (D ) 57 |7e5i2009 12:35:44, 554 PM = |7(25/2009 12:35:45.654 PM | w > "
MinMax L1 RMS ¥Yoltage, Main 22ZK¥@Demo Site {Karpri) Event
T3ES kY
135 kY
1335 kY
No Events
132 kY
13.05 kY
12:35:44.554 P 12:35:44.760 PM 12:35:44. 966 P 12:35:45173 PM 12:35:45.379 PM 12:35:45.585 PM
Saturday 25 July 2009: 12:35:44 - 12:35:45
‘ B tintdax L1 RMS Yoltage, Main 22Kv@D0ema Site (Karpr)
7 \/iews | Elspec
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Event Data Exporting

Data Exporting in this view is essentially saving the file on the local computer in
any of the following formats:

E)'{r:ll:ll‘t » Exce|

HTRrAL
Text

1. Right click anyplace on the table, then select Export Data from the drop
down menu.

2. Select the desired format to export the file.

) Save As ==
QQ [+ Q& » Documen ts b v|4,||55m\:h 2|

Name’ Date modified Type Size Tags

B Desktop

% Recent Places
% Computer

[E Documents

B Pictures

& Music

(& Recently Changed

B Searches

Public

Folders -~

File name: ‘ -

Save as type: [B(cel file (.xsl) v]

3. Enter the filename, then click Save to complete.

Event Advanced Features

A special zoom in feature of this View has been previously demonstrated in the
Zoom In/Out section (see Events Zooming In/Out on page 81). The ability
to drill into one event with a simple mouse click and see the corresponding event

in the graph is further emphasized in the following example showing L1, L2, and
L3.

e To use this feature, double click any event in the table.

Elspec | Views
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The corresponding time frame is automatically entered in the graph below and
the Overvoltage and Voltage dip events are seen clearly (green and red
highlights). Note the two succeeding events in the table; Phase 1 experienced a
voltage dip 10 milliseconds before Phase 2 and 3 experienced an Overvoltage. In
the graph at the bottom, these series of events are very clearly evidenced.

[¥] Events 2 4P X

9 - L] - @ - [ - [ag - 2 - (D 0 5 7/23/2009 10:35:47 AM ¥ | |7/30§2003 10:35:48 AM - > =

Drag a column here to group by that column

0o | Mame | Ffionn | SEVL | Start Time | Duration | End Time Fiy | Yalue | (Uoo | Devia,., |Event Source

... |Voltage dip 3 192 7125/2009 9:56:54.64,,, | 00:00:00.., | 7f25/2009 2:56:55,09,,, | 2512.75 | Yol 80.175... |Main 2ZK¥@Demo Site (k...
6 [Over voltage 1,2 255 7/25/2009 9:56:54.64,,, 00:00:00... | 7j25/2009 9:56:55.09,., | 25450 | Vol 100.34... |Main 22K¥@Dema Site (K.
_6... Flickering out of ... |1,2,3 |72 7/25/2009 §:00:00,37.., |02:00:00 7/25/2009 10:00:00,3.., | 6.980... |PST 595.04... |Main 2ZKY@Demo Site (K.,
6 [Over voltage 1 g1 7/25/2009 12:35:45.5,,, 00:00:00... | 7/25/2009 12:35:45.6... | 14044 | Vol 10.546... |Main 22K¥@Dema Site (k...
_6... Over voltage 1 g4 7129/2009 §:54:43.51.,, 00:00:00... | 7f29/2009 §:54:43,52... | 14159 |volt 11.425... |Main 22Kv@Demo Site (K.,
T Wolkage dip 1 | i
_6... Over voltage 12,3 255 7i29/20047:01:50.62, } |00:00:00.., | 7f29/2009 7:01:51,13... | 23240 |volt §2.958... |Main 2ZKY@Demo Site (k...
_6... Flickering out of ... |1,2,3 |36 7izafz009 6:00:01.86.... 0z2:00:00 7/29/2009 §:00:01.86.., | 2.637... PST 163.76... |Main 22Kv@Demo Site (K...

Demo Site [Karpri]: response arived

Ffl Trend 30 4P - X

90 - bl v e - (W - (W - P - (D Ol 7ie9fz009 7:01:48.428 PN v |(7/29j2009 710153335 PM v > l

RMS Main 2ZK¥@Demo Site (Karpri)
28 kW

20Ky
15Ky (\X\
10Ky
BkY
kv

7:01:48.428 PM 7:01:49.343 Pt 7:01:50.269 Pt 7:01:51.190 P T01:52111 PM F:01:53.031 PM
Wednesday 29 July 2009: 19:01:48 - 19:01:53

. Mintdax L3 RMS Voltage, Main 22KV @Dema Site [Karpri] . Mintdax L2 BMS Voltage, Main 22KV @Demo Site [Karpri]
B MirMax L1 RMS Valtage, Main 22KV @Demo Site (Karpr]
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Spectrum View

A spectrum view represents the harmonic spectrum over a

2.3 B Ae)e)

period of time. The

x-axis represents the harmonic number, not time. This view is especially useful
for harmonic spectrum representation, including voltage, current, and power

harmonics.

Spectrum Parameters

Harmonics
I+'—|E| Harmaonics :
|+|-|E| H y Harmonics %
ArMonics . .
" Active Power Harmonics

l+'—|E| Active Power Ha,,
I+»—|E| Reactive Power .. | Reactive Power Harmonics

As in all other views, you can see in the view tool bar below, the time selection

as well as the tool bar buttons remains de-activated until th
selection is made.

e final parameter

v'I »

Once the final parameter selection series (Harmonic Voltage L1 Min/Max and
Average in our example) has been made, the path to the parameter has changed

to blue and the time range needs to be selected.

Al (7] Ed B ES
=5 Demo Site (Karpri)
c-BE Main 22KV
l-ll-lﬂ Harmanics
I—'l—;| Yoltage
¥ Mintax = Average
= MinMax = Average

= MinMax = Average

Spectrum Time Selection

As in other views, once at least one parameter is selected in a view, then the
timer controls in the view tool bar become active. Select the time span over

which to display the voltage harmonics.
£/13/2008 9:59:22 PM » 3/13/2000 9:59:22 PM

e To begin querying data, press the . »  Start Query button.

e If needed, to abort, press the ©

Stop Query button.

Elspec | Views
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The graph below depicts MinMax Voltage Harmonics up to approximately the
30th Harmonic for the past year. The INVESTIGATOR software displays
harmonics up to the 511th harmonic

95 - - @] - (W - (a2 - (D ) 5l |a/13/2008 9:59:22 PM > | §/13/2009 9:59:22 PM - 2
MinMax H¥ Harmonics ¥oltage, Main 2ZK¥@Demo Site {Karpri)
30 kY

25k
20k
MinMax HY Harmenics Voltage, Main 22KV@Demo Site (Karpri)
1
Taky Min: 0 V: Max: 27.888 kV
10k
1an II
0 kY IIIl.-----------------------
2 4 E 2 10 12 14 16 18 20 22 24 26 28 30

Wednesday 13 August 2008,21:59:22 - Thursday 13 August 2009, 21:59:22
. tinkdax HY Harmonics Voltage, Main 22k E0emo Site [Farpri]

As you pass the mouse over a specific harmonic on the graph, a message box
appears as below displaying all relevant information.

MinMax HV Harmonics Voltage, Main 22KV@Demo Site (Karpri)
1
Min: 0 V: Maw: 27.888 kY

Viewing Minimum, Maximum and Average Values of
a Voltage Harmonics

In order to utilize the functionality of the Spectrum View, it may be helpful to
view both the Average and the MinMax views of the voltage under investigation.
This way it is possible to see all the harmonics up to the 511" with their
amplitude but also be able to see the Minimum and the Maximum amplitude for
any given harmonic.

Since the first harmonic is the most significant, when viewing all the harmonics
together with the first harmonic, it may seem that all harmonics but the first are
zero.(Unless there are some real significant harmonics in the voltage being

Views | Elspec
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investigated). In order to view all the other harmonics, you need to zoom in on
them and leave the first harmonic outside your area of interest.

E-E-E--Em 200 T R0004:21:12 A v TIALE0NSZEAM AH - v
al#lx

K 5 db -

-@-ad-@-@m-2-0C TI3LI2009 4:20:02 AM - T[II009 5:20:44 AM - »

1Y

0y

S0V

o

] ] ‘ 5 6 T 8 4 10 "
Friday 31 July 2009: 0421312 - U5:20:44
I Mt HY Hamonics Vokags, Man ZXVE0eng Sie upsl  -e=

In the Trend View above, phase 1 is displayed both in MinMax and Average
view. The rectangular shapes corresponding to harmonics 3,5,7 and 11 represent
the Minimum and Maximum amplitudes of every one of these harmonics while
the lower side of the rectangle represents the minimal amplitude of that specific
harmonic and the higher side represent the maximal amplitude of that specific
harmonic. By navigating the mouse and placing the cursor over a rectangle, a
window will pop up and display the Minimum and the Maximum amplitude
related with that specific rectangle representing an harmonic.

Elspec | Views a
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Spectrum Zooming In/Out

As mentioned previously, a very important feature of the Investigator application
is the ability to drill in to a higher resolution. The main difference with
harmonics is that Zooming In/Out concerns the range of harmonics
displayed, not the time.

To drill in Spectrum view:

1
1
kv -l
1
|
|
i
2KV f )
|
1
1
OkV 3
200 41 62 8 104 125 146 167 188 209 230

From the Main Viewing panel, identify the area to be investigated. (the first set
of harmonics in our example), then Zoom into the Area to be further
investigated, by left clicking the mouse and dragging.

Spectrum Toolbar

Once a view is established, it is possible to change the time span of the view
with the tool buttons at the top of the Main Viewing area. Use of the tool buttons
for this View are similiar to the Trend Toolbar.

K- 200

#5 g & | [ iy ~ & &
Append Append | Expand | Previous Next

Toolbar PP Back | Forward PP . P . Time Favorites
Back Forward | Time Time Frame

n Views | Elspec
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Spectrum Data Exporting

It is possible to export the Spectrum graphic files in the following formats:
o Excel Xml Spreadsheet (Save to File)

o Excel Xml Spreadsheet (Application)
e Text

e Bimap

e Metafile

95 - b - ] - [ - [ - 2 (D O 5l [sizrizo0s 9135147 am

[fl Export Data b |EL Exeel Xl Speadsheet (Save To File)
&
T

Plew Wi e b Excel ¥rml Speadsheet (Spplication)
= . Text (Sawe To File)
£y Print ] ]
Bitrnap (Copy To the Clipboard)
Renarme
tetafile (Copy To the Clipboard)
Clear Data

Close &l Other Wiews
Close This

1. From the Main Toolbar, right click the # Tools icon.
2. Select Export Data from the drop down menu.

3. Select the desired format to export the file.

The Save as window appears. (This window does not appear if you are copying
to the clipboard).

21 Save b =
A~
.2 ‘Fr b QA » Documents » - | 44 | | Search 2|
Wy Organize ~ g3 Views ~ [ New Folder

orite Links Name’ Date modified Type Size Tags
B Desitop Snaglt

% Recent Places

% Computer
[E| Documents
B Pictures
B Music
4 Recently Changed
B Searches
Public

Folders ~

File name: ‘

Save as type: [Excel file ("xsl) v]

4. Enter the filename, then click Save to complete.

Elspec | Views ek
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Spectrum Advanced Features

There are advanced features available that allow you to view the graphs in
different formats to make interpretation and diagnosis easier. The advanced
features of this View are similiar to the Trend View (for more see Trend
Advanced Features on page 56).

An exclusive advanced feature of the Spectrum View is the Fundamental
Frequency. By enabling this feature, you hide the 1 harmonic completely thus
allowing you to focus on non-fundamental harmonics.

To access the advanced features:

HV Harmonics Voltage, Main 22KV@Demo Site (Karpri)
15 kV

10k

Crosshairs

Rermowe Pane

Split to Multiple Panes
Select Pararneters
Undo Spectrum Range
Redo Spectrum Range

Fundamental frequency

¥ mer g o DS+

5kV
Showr Legend Box

Gallery »

Color »

Edit Title

Bl

Fant

OkV
0 1 2 3 4 5 6

Sunday 07 December 2008: 10:46:55 - 16:29:43

e From point on the graph, right click, then select Fundamental frequency.

Views | Elspec
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A new graph is created below hiding the value of the 1* harmonic, making it
much clearer to view the minimum and maximum, as well as the average values
for the targeted non fundamental harmonics.

HV Harmonics Voltage, Main 22KV@Demo Site (Karpri)
0oV

250V

200V

150V

100V

ov

CBEMA View

The CBEMA (Computer and Business Equipment Manufacturers' Association)
is a power quality graph that plots the depth or deviation of voltage dips and
overvoltage on the x-axis and the duration on the y-axix. Each event is plotted
according to severity as defined by the CBEMA standard.

CBEMA Parameters

The only availabe events for CBEMA are overvoltage and voltage dip Power
Quality Events.

- MY D EER
E-'-E';'_ Demo Site (Karpri
- - Main 22Ky

é)—lE Events

L - pgeek)
wlr;@ Sabro T12, 400V
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As in all other views, you can see in the view tool bar below, the time selection
as well as the tool bar buttons remains de-activated until the final parameter
selection is made.

®-G-@-@-@-L-O0%E =0 1>

Once the final parameter selection series (PQ(G4K) in our example) has been
made, the path to the parameter has changed to blue and the time range needs to
be selected.

Al (7] i B ES
':"EI'.J. Demo Site {Karpril
B8 Main 22KV

I:II-|E| Events

L v pgicek)
'ﬁLE Sahro T12, 400V
B8 Tnuva 400V

CBEMA Time Selection

Once at least one parameter is selected in a view, then the time controls in the
view tool bar become active; therefore you can make the time selection by either
using the drop down calendar or by selecting a pre-set time range. (default is the
month prior) (see Trend Time Selection on page 44)

7142009 12:00:00 &AM * |5/4/2009 12:00:00 AM -

e To begin querying data, press the . > Start Query button.

[ ]

e If needed, to abort, press the Stop Query button.

The following is a CBEMA view showing all events plotted on the chart
according to their deviation and duration. The white area represents the
“compliant zone” or acceptable events while the red areas are non-compliant or
“out of limits” zone. It is clear to see in the chart, not only which events are
compliant, but also the severity or level of non compliance. Events that have
large deviations and long durations fall deep into the “red zone” while events
with smaller deviations and shorter durations fall in or near the white zone.
Therefore not all events are considered to be non-compliant.

The Y axis is the severity (% deviation from nominal), while the x-axis is the
time duration.

Views | Elspec
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9 - Gl - 4 v @ - (@ v B - (OO 5 [7iez009 1Zi00:00 AW 7! [Brarz009 1z:00:00 o ™ -
s PO (G4K) Events, Main 22K¥@Demo Site {Karpri)
%
400 %
00 % Overvoltage Zone
=0
@ ¢ %
200 % @ °
<t 23 4 "
> .
° » 'a
°
N . .
Compliant Zone ry . LA | P
100 %
@
0%
Tps 0o c 0l Tms  3ms 1c20ms 10c 0b5s 100 ¢ 10s 219

Durationin Cycles{c) and Seconds(s). 2009: Saturday 04 July, D0:00:00 - Tuesday 04 August, 00:00:00
‘ . Woltage, Main 22KV @0 ema Site (Karpri)

Another feature of this view is the ability to see the indiviual event attributes by
passing over the event (dot) on the chart and seeing the window below.

Over voltage, Main 22EV@Demoe Site (Karpri)
Id: 6107 Phased,3 Severity: 231

StarTime: 7/10/2009 8:45:11.076 PM
EndTime: 7/10/2009 8:45:11.091 PM
Duration: 00:00:00.015

Value: 20384

Units: Volt

Deviation: 60.44922%

Event Source: Main 22KV@Demo Site (Karpri)
Duration (cycles):0.75
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CBEMA Zooming In/Out

The zooming in and out feature of this view allows you to zoom in a single event
or a group of events.

To zoom in and out:

e From the main viewing area, use the mouse to enclose a target zoom area.
(dashed box below)

PQ (G4K) Events, Main 22K¥@Demo Site (Karpri)
500 %

A00%

300 %

200%

100%

"o e

()
{‘“ e o0 *
Tps 0001 ¢ 00l e 1ms Ims 1c20ms 10c 05s 100 10s 2149,

0%

Duration in Cycles{c) and Seconds{s). 2009: Saturday 04 July, -Tuesday 04 August,
‘ . Yoltage, Main 22kV@Demo Site (Karpril

Now, we can take a closer look at the event(s) that border the non-compliance
zone to see how close they actually are.

. PQ (G4K) Events, Main 22K¥@Demo Site (Karpri)
&

140 %

130 %

120 %
et

0% 8

100
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August 2009

Now zoom in to just the one single event, that actually turns out to be two
separate events. It appears from the larger view that these events nearly overlap.
When we zoom in, it is apparent that these are two separate events. We pass the

mouse over one event and see the attributes in the window.

8%

1185%

ax

175%

7z

1ES%

TEx

1e5%

CBEMA Tool Bar

PQ (G4K) Events, Main 22K¥@Demo Site {(Karpri}

Cwver voltage, Main 22KV @Demo Site (Karpri)
Id: 6116 Phase:2 Severity: 101

StarTime: 7/10/2002 8:45:53130 PM
EndTime: 7/10/2009 8:45:52.135 PM
Duration: 00:00:00.005

Value: 14872

Units: Volt

Deviation: 17.04102%
Event Source: Main 22KV @Demo Site (Karpri)
Duration (cycles):0.25

Once a view is established, it is possible to change the view with the tool buttons
at the top of the Main Viewing area. Use of the tool buttons for this View are
similiar to the other views except their is no time factor. The x-axis represents
the duration of each event instead of time.

#5 i & | [ iy ) & &
Append Append | Expand | Previous Next

Toolbar PP Back | Forward PP . P . Time Favorites
Back Forward | Time Time Frame

From the original CBEMA view as below of overvoltage and voltage dip events

from the Main 22KV node.
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Using the Append Back function (one month), it is clear to see that only the
number of events has changes, not the compliance zones or the axis values. This
is due to the fact that the x-axis is not a component of time, but event duration.
So using the Appending as well as the Back and Forward tools does not change
the appearance of the graph overlay, only the number of events.

000 ¢ 0 1 ms dms 1e20ms 10c 05s 100 10z 219,

‘ . Woltage, Main 22KM@0Demao Site (Karpri)
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CBEMA Advanced Features

There are advanced features available that allow you to view the graphs in
different formats to make interpretation and diagnosis easier. The function of the
special features is similar to that of the Trend View (please refer to Trend
Advanced Featureson page 56).

To access the advanced features:

e From any graph, right click at any point on the graph to access the advanced
features.

Selected: Minhax L1 RMS Voltage, Mz
Crosshairs

Rerniowve Pane

Split to Multiple Panes
Select Parameters
Select More

Mowe to Another Pane
Rermowve Parameter
Set Mominal Mode
Gallery

Color

Bring to Front

Send to Back

[ a® ™ W E Z 3 b [~

Hide Legend Box
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Reports

The Investigator application allows you to produce two different type of
summary reports:

e Power Quality Report: A pre-formatted Power Quality compliance report
according to the European 50160 Standard that includes a summary for all
parameters and events.

o Daily PQDif Summary File: A 24 hour summary file of all Power Quality
parameters and events in PQDIF format.

Producing Power Quality Reports

" L P i . [E] ‘Waveform hasmonics & [TlEvents 1
wﬁ - - - B OC :ﬂ*m&ﬁ?:lﬁm = Bf3[E009 JSTIIE P
2 Dema Site Karori)
- pain 22KV
G-B Sabro T1.2, 4000
'rjﬂ Trhuva 400V Uncheck All Sub-Parameters
‘-'["..;. Mikom 4000/ Produce Power Quality Report [ Open
cr-'“' Rafi 400v Generste Daily PODI Sumrmany File Sanre ax

- vitter T3, 400
-8 Kirur Vilter 400V Sorted by name

- 1l
= Clear Ene EL Copy relected pararmietent

To produce power quality reports:

e From any node in the selection tree, right click then select Produce Power
Quality Report->Open.

A preformatted report is produced using the preceding month as the default time
range. If an active View window is opened, the report automatically is derived
from selected date range in the active view.

Power Quality Solutions

Power Quality - Compliance Data

Single Device Summary Report according to device configuration

Date: 7/4/2009 3:57:16 PM - 8/3/2009 3:57:16 PM

0Vl Reports | Elspec
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Navigating the Power Quality Reports

Executive Summary

2. Executive Summary

Site name: Demo Site (Karpri)
Site description:

Device name: Sabro T1-2, 400V
Device description:

Date range: 7/4/2009 3:57:16 PM - 8/3/2009 3:57:16 PM
Overall Events Statistics

Type Count  |Min Duration Max Duration Min Deviation Max Deviation
Power Freguency Variations 0 - - - -

RMS Voltage Variations 0 - - - -

Rapid Voltage Changes 5 Osec 3.116 sec 5.03% 11.33%
Voltage Dips 60 5.000 ms 360.000 ms 10.06% 66.80%
Veltage Short Interruptions 3 150.000 ms 8.546 sec 99.890% 100.00%
Voltage Long Interruptions 0 - - - -

A sample of the executive summary as shown above for the Sabro T1-2 400V
device on the Demo Site (Karpri) for the previous month. This report displays
the overall event statistics for each group of events. The events are defined by
EN50160.

Overall Statistics

3. Overall Statistics

Parameter Min Max Avg

Active Power L1 1982902 kW 5540976 kW 174.9778 kW
Active Power L12 -513.0468 kW B47 6604 kW 175.5930 kW
Active Power L2 -579.0195 kW B17.5068 kW 1746528 kW
Active Power L23 -721.5327 kW 678.4084 kW 1889711 kW
Active Power L3 622.9814 kW 440.3769 kW 163.9954 kW
Active Power L31 -546.1180 kW 445.9360 kW 169.1356 kW
Apparent Power L1 0.0000 VA B857.3721 kA 209.6022 kWA
Apparent Power L12 0.0000 VA 914.2979 kVA 209.20926 kVA

The Overall Statistics report shows an individual summary for Min/Max and
average for each parameter.Each row of the report is a separate parameter. The
report is similiar to the Summary View, except this report shows all parameters,
instead of a selected number.

Elspec | Reports [mKekk
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Power Quality Events

A set of graphs (4) is produced for each event individually as below:
e Power Frequency variations

¢ RMS Voltage changes

¢ Rapid Voltage changes

e Voltage Dips

e Voltage Short Interruptions

e \oltage Long Interruptions

e Temporary Over voltages

o  Flicker Severity

e Voltage Harmonics

e Voltage Unbalance

Compliance Pass /Fail
The graph displays the compliance of the selected parameter over a one
week sliding time window.

B ok M a5
Compliance PASS/FAIL (Window)

7/11/2002 12:00:00 AM 7182003 12:00:00 PM  7/26/200% 12:00:00 AM  2/2/2009 12:00:00 PM

Compliance Value by Percentage

The percentage of time the parameter was within required limits during the
one week sliding window time period.

— Compliance threshold [l] OK W Fail

Compliance value by percentage (Window)
100.0

7/11/2009 120000 AM  7/1872009 120000 PM  7/26/2009 1200:00 AM  8/2/2009 12:00:00 PN
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Compliance Pass/Fail (Periodical)

The graph displays the compliance of the selected parameter per time period
(2 hours).

W ok
Compliance PASS/FAIL (Periodical)

W F=il(05)

= @ | o

o o o o

ma

e
=1

7/11/2009 12:00:00 AM

7182009 12:00:00 PM  7/26/2009 12:00:00 AM 87272009 12:00:00 PM

Compliance Value by Percentage (Periodical)

The percentage of time the parameter was within required limits per time
period (2 hours).

. Fail

= Compliance threshold . 0K

Compliance value by percentage (Periodical)

7/11/2009 12:00:00 AM  7/122009 12:00:00 PM  7/26/2009 12.00:00 AM  8/272009 12:00:00 PN

Event Listing

When the parameter falls outside of compliance limits (fails), an event is
recorded in the table below for each event classificaton separately. This
report (if applicable) follows the graphs.

Events Listing

The most severe events are presented below

Start Date Duration Severity Phases [Value Deviation
2009-07-06 19:52:54.276 3.111 sec 45 1,23 9.64 % 9.62 %
2009-07-10 11:01:46.400 3.83 sec ar 1,23 5.87 % 5.86 %
2009-07-10 20:30:51.985 2.44 sec 46 1,23 11.34 % 11.33 %
2009-07-10 20:42:07.282 3.116 sec 36 1,23 5.06 % 5.03 %
2009-07-10 20:43:55.688 0 sec 32 3 6.22 % 6.20 %

If there are no events to report then the message appears. “No events were

found.”

Elspec | Reports
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Generate Daily PQDIF Summary File

A single daily PQDIF summary file produced that contains a composite of all
events and available parameters.

E " ‘Waveforrn harmonics B [T]Ewents 1
ENOEEEE [ -w.-@- -2 -8 5 -
5. Demo Sie iKarpri

B Main 226V
B Sabro T1.2, 400V

B Tnunea 400 Urcheck All Sub-Psramster:

o i

| o Hikom 400V Produce Power Quality Report v
== Rafl 400V Garerate Dy PODIF Summary File
'-;'-""i Wilter T3, 400V

-5 Hirur Vileer 400V Sarted by name

& Clear Eneray
Copy selected parameters

To generate a daily PQDIF Summary file:

1. From any node in the selection tree, right click then select Generate Daily
PQDif Summary File.

The Daily PQDif Report Settings window appears.

a5 Daily PQDIf Report Settings ==

Choose the start time:
7/14{2009 [~

Select the number of waveform samples per milizecond:

The more are zamples, the better precision iz, but it leads to a large file.
1 =

Select the maximum quantity of events of each type:

a0 2

Choosze the Output Folder:

C:hJsers\QaADesktop]

Cancel

2. Make all appropriate selections. (the time duration is always 24 hours and
the # of waveforms is defaulted to 1),

3. Click OK to save the report to the specified location (Desktop in our

example).

4. Openthe ELSMNODE L. pQDif file with any preferred viewer (PQDiffactor in
our example).

Reports | Elspec
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The file appears in the viewer below with all parameters and events.

File Edit ‘iew Tools Help

a|@ 8| 8| g ==+ |45

% PODiffractor ELSMODE_1eddf26d20954098b522: 79223499400 200907 14T120000_20090715T120000.pod

[= ===

|ciUserslQAiDeskrop|ELSNODE _Le4df26d20954098b522e 79843495940 _200907 14

Select Observation Record:

Select Quantity Tyvpe:

LLUELOG

Select Channel Instances:

000] ACTIVEPCWER L1 -
001] ACTIVEPOWER_LZ [
002] ACTIVEPOWER L3

1] AL
004] APPARENTPOWER L1
005] APPAREMTPOWER _LZ
006] APPARENTPOMWER_L3
007] APPARENTPOWER_TOTAL
[008] FREQUENCY

Start Date: 741442009

Sabro T1-2, 400V
PQSCADADat:

MINEP Tetal W] MAXTP Tatsl W]

—
AP Tatsl W]

1400000

1200000

I
i
'

200000

Finish Date: #/18/2009 15 Wed — 16 Thu
. Jul 2009 Time
[ Use Multiple Axes Electrotek Concepts, I, PQDiffractor
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Appendix A: Installing Pre-requisites

If you do not currently have these programs, they can be found on the
INVESTIGATOR Installation disk or on the Web.

Installing MS1 Installer

To install MSI Installer from the INVESTIGATOR Installation disk:
1. Navigate to the files on the CD.

‘ Organize » oo Views v (@ Burnto disc

Favorite Links [T] Name Size Type Date modif... Location

FE- Documents Files Currently on the Disc (3]

B Pictures L Investigator | PQSCADA
FB Music | File Folder File Folder
|| & Recently Changed 1| SQL Server .‘ | Tools
FB Searches [il |, File Folder [;' ), FileFolder
| Public - N

2. Double click the Tools folder.
The Tools window appears.

Favorite Links [C] Name Size Type Date modif... Location
FE Documents Files Currently on the Disc (5)
PE Pictures DebugView Elspec Search Utility
B Music q File Folder i File Folder
@ Recently Changed GigaPE Plugin _ Ml CleanUp Tool
FB Searches File Felder ! File Folder

F F

, Public
I:‘| | MSI Installer
[|' ), File Folder

Type: File Folder

Date modified: 11/20/2008 5:12 PM
Sizes 15.2 MB

Folders: MSI Installer

3. Double click the MSI Installer Folder.

O[CA Appendix A: Installing Pre-requisites | Elspec
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The MSI Installer window appears.

.
@@v| .« Tools » MSlInstaller »

-] 4]

~ (& Burnto disc

By Organize ~ 3= Views

Favorite Links [C] Name Size Type
El Do— Files Currently on the Disc (3)
v

E Pictures L Vista SP1 & Win2008
E;h Musi [' File Folder

Vusic EE)
|## Recently Changed . [ XPSP2&XP SP3
E Searches File Folder

F—3
J Public

=
Date modif... Location

KP 64bit Win2003
File Folder

4. Double click the folder that corresponds with your Operating System.

A window appears with available install files.

.
@U'| , « Tools » MSlInstaller » Vista SP1 & Win2008

B=
m= VIEWS

~ (& Burn to disc

[C] Mame Type
Files Currently on the Disc (2]
[4-__' Windowst.0-KB342288-v2 -4
K
il

Microsoft Update Standalon...
294 MB

‘ Organize =

Favorite Links Size

E, Documents
E Pictures

E;“ Music

- | ‘9| | Search

=
Date modif... Location

ks

=
J

Windows.0-KB942288 -v2-x86
Microsoft Update Standalon...
1.68 MB

5. Double click the appropriate file to begin the installation process.

6. Follow the installer instructions to complete the installation.

August 2009

In most cases, it is preferable to access the software
from the INVESTIGATOR disk because of the size

of the download file.
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To install MSI Installer from the Web:

1. Navigate to the Microsoft website at:
http://www.microsoft.com/downloads/details.aspx?familyid=5A58B56F-
60B6-4412-95B9-54D056 D6F9F4&displaylang=en

The MSI download page appears.

Microsoft
Download Center

Downlead Center Home Search | All Downloads > Go| Advanced Search

Product Families
;"mdaws Windows Installer 4.5 Redistributable
Servers

Brief Description

The Microsoft® Windows® Installer (MSI) is the application installation and configuration service fo
Developer Tools Windows. These download packages will update the version of Windows Installer an your system to
wersion 4.5.

Business Solutions

Windows Live
MSN

On This Page
Games & Xbox 9

% Quick Details o Overview
Windows Mobile
Al D ot + System Requirements 4 Instructions
pereats . Related Resources . What Others Are Downloadin

Download Categories ;- Related Downleads

Games
DirectX
Internet
Windows Security & Updates
Windows Media Quick Details
Drivers Version: 4.5
Home & Office Date Published: 6/2/2008
Mobile D

oblle Deviess Language: English
Mac & Other Platforms

Download Size: 2 KB - 43.3 MB*

System Tools
Development Resources

*Download size depends on selected download components.

2. Download and complete the installation from the website.

Installing .NET Framework 3.5sp1

To install .NET Framework 3.5sp1 from the INVESTIGATOR Installation
disk:

1. Navigate to the dotnetx3.5.exe file.

@O' . < DVD RW Drive (F:) PQSCADA » = |4,|
..

‘ Organize v Q- Views ¥ (@ Burnto disc

Favorite Links [] Name Size Type Date modif... Locatl::m

!E' Documents Files Currently on the Disc (5)

!E Pictures n Investigator L PQSCADA
. File Folder File Folder
!B' Music 3 F
1l
Recently Changed i | SQL Server i | Tools
|| BB Searches f) FileFolder jl) FieFolder

. Public — dotnetf:as
EF ] .MET Framework 3.5 Setup
[ Microsoft Corporation

2. Double click dotnetfx35.exe.
3. Follow the installer instructions.
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To install NET Framework 3.5spl from the Web:

1. Navigate to the Microsoft website at: http://msdn.microsoft.com/en-
us/netframework/aa569263.aspx

The msdn download site appears.

Upgrade your Intarnst Exparienca United States - Engli

msdn,, [seomh 5o g Ll

NET Framework Developer Center

Home Library Learn Downleads Support Community Forums

MET Framework Developer Center * Downloads = .NET Framework Downloads

.NET Framework 3.5 Service Pack 1

The .MET Framework 3.5 Service Pack 1 (SP1) delivers:

Performance increases between 20-45% for WPF-based applications A€ without having to change any code

WCF improvements that give developers more control over the way they access data and services Streamlined
installation experience for client applications

Improvements in the area of data platform, such as the ADO.NET Entity Framework, ADO.NET Data Services and
support for SQL Server 20082£™s new features

Download and install the .NET Framework 3.5 SP1 (Bootstrapper) now:

Install it now

2. Select Install it Now.
3. Follow the installer instructions.

Elspec | Appendix A: Installing Pre-requisites [sIe]
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Appendix B: Uninstalling the INVESTIGATOR S oftware

The procedure for upgrading is identical to installing a new version except you
must first uninstall the previous version of the software.

To uninstall the previous version:

Accessories Computer

Elspec
Investigator M
2, Irwestigator 2
57l Un-install Investigator 2 ConnectTo
PQSCADA,

Extras and Upgrades

Games

Maintenance

Microsoft SQL Server 2005

Snagit 3

1 Back

Start Search

1. Select Start=>All Programs—>Elspec—=> Investigator->Uninstall
Investigator

2. The Windows Installer verification window appears.

Weindows Installer E3

Are pou sure you want to uninztall this product?

eE | | Mo

3. Click Yes to continue.

The Investigator uninstall status window appears showing the progress.

Elspec Investigatar

IZ[ Flease wait while ‘Windows configures Elspec Investigator

Gathering required information. ..

Ll Cancel

When complete, the Investigator application is removed from the system.

4. Install the New Investigator Version (please refer to Installing the
Investigator Software on page 3).

Appendix B: Uninstalling the INVESTIGATOR Software | Elspec



INVESTIGATOR USER MANUAL VERSION 2.3

Appendix C: Communications Troubleshooting

In certain situations, the device discovery tool fails to discover local sites, you
may need to correct any of the following circumstances:

e The local firewall prohibits UDP broadcasting
e The Elspec Search tool is running and already using of the UDP 885 port.
e The local site is down and unreachable.

In almost all cases, addressing these circumstances corrects the problem . If for
any reason, you cannot establish communication after verifying the previous
issues, please contact our customer support at support@elspec-Itd.com.

Elspec | Appendix C: Communications Troubleshooting
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