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G4K Power Quality Analyzer System Ovaview

The innovative design of the G4400 BLACKBOX device series is a technological
breakthrough providing thePerfect Permanent PQ Analysissolution. Its enhanced
capabilities are uniquely adaptable to address the individual needs & requirements for
almog any businesandor application. Empowered by the patented PQZIP compression
technology, the G4K can store up #othousandimes more than other typical file formats.
The PQZIP allows the G4K to continuously record & store all electrical waveflanms
extended periods with no gaps in the datdts superior accuracy yields a 2 x 16 Bit to yield,
far surpassing IEC6108B30 Class A requirementsThe G4K features a threshofdee
setup, & is equipped with standard industrial protocols for seamlegegnation into any
SCADA system L provides PQ peameters according to EN5016[EC61004-30, & other
national standardsand thedata may be analyzed over any network at any remote location.

The advancedPQSCADA & Investigator Enterprise Analysis software enables the
operator to detect, view, control, analyze & isolate the minutest PQ anomaly for the
diagnosis & effective maintenance of equipmenit simplifies troubleshooting & time
synchronized data recorded by any number of BLACKBOX devices, caoniygared within

a particular siteand/oracross many sites.

The embeddedWebsite serves as the main usémterface with the unit, providing
enhanced management, unit configuration & rethe monitoring of all parameters.

The optional G4100 Remote Display LCD Uni{RDU) is an integral part of the Elspec
Power Quality Data Center system, allowing iriewnnectivity with the G4400 series
instruments for configuring and monitoring the electrical distribution systerfihe G4100
connects anccommunicates with the G4400 BLACKBOX devices directly via RJ45 network
cable or through IP communication from anywhere in the worldne RDU can be used to
monitor and configure many G4400 series instruments.
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The figure below provides a graphical on#iof the G4K System:

PQSCADA MANAGEMENT STUDIO CLIENT APPLICATION

ANALYSIS

COMPRESSED FQZIP
DATA FILES

OPTIONAL REMOTE
Web Interf
LCD DISPLAY UNIT eb Interface

CONFIGURE / MONITCR

SEE ALSO

A Acronyms
A G4K Warranty

A Product Selection Guide
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Warranty

Each Elspec product ismder warrantyto be free from defects in material and workmanship
under normal use and séce. The warranty period is for one year and commences on the
date of shipment. Parts, product repairs, and servicesuarder warrantyfor 90 days.This
warranty extends only to the original buyer or ender customer and it does not apply to
fuses, dsposable batteries, or to any product which, in Elspec's opinion, has been misused,
altered, neglected, contaminated, or damaged by accident or abnormal conditions in the
operation or handling of the productElspec warrants that the software will operate
substantially in accordance with its functional specifications for 90 days and that it has been
properly recorded on nowulefective media.Elspec does not warrant that the software will

be error free and operate without interruption.

Elspec authorized rsellers shall extend this warranty on new and unused products te end
user customers onljbut do not have authority to extend a greater or different warranty on
behalf of Elspec. Warranty support is available only if the product is purchased through an
Elgec authorized sales outlet or Buyer has paid the applicable international [ilspec
reserves the right to invoice the Buyer for any importation cdststhe repair/replacement

of parts when the product purchased in one country is submitted for repaianother
country.

%l OPAAGO xAOOAT OU 1T Al ECAOETT EO 1EIi EOCAARh AO
free of charge repair, or replacement of a defective product which is returned to Elspec
within the warranty periodFor warranty service, ctact Elspec directly to obtain a return
authorization. On receipt of the authorization, return the product to Elspec with a
description of the problem, including prepaid postage and insurance (FOB destination).
Elspec assumes no risk for damage in transdgllowing warranty repair, the product will be
returned to the Buyer, transportation prepaid (FOB destination). If Elspec determines that
the failure was caused by neglect, misuse, contamination, alteration, accident, or abnormal
condition of operation 6handling, including overvoltage failures caused by use outside the
product's specified rating, or normal wear and tear of mechanical components, Elspec will
provide an estimate of repair costs and obtain authorization before commencing work.
Following repair, the product will be returned to the Buyer, transportation prepaid, and the
Buyer will be billed for the repair and return postage transportation charges (FOB Shipping
Point).

This warranty is the Buyer's sole and exclusive remedy and is in lieuoded warranties,
express or implied, including but not limited to any implied warranty of merchantability or
fitness for a particular purpose. Elspec shall not be liable for any special, indirect, incidental,
or consequential damages or losses, inclugioss of data arising from any cause or theory.

Since some countries or states do not allow limitation of the term of an implied warranty,
or exclusion or limitation of incidental or consequential damages, the limitations and
exclusions of this warranty ay not apply to every buyer. If any provision of this Warranty is
held invalid or unenforceable by a court or other decismaker of competent jurisdiction,
such holding will not affect the validity or enforceability of any other provision.



NOTICE REGARDIG PROPRIETARY RIGIT
This publication contains information proprietary to ElspeBy accepting & using this

manual, you agree that the information contained herein will be used solely for the purpose
of operating equipment developed & manufactured bygs.

SEE ALSO

A System Overview

A Acronyms
A Product Selection Guide

10 ELSPEC G4K Fixed Power Quality Analyzer

USER & INSTALLATION GUIDE


http://www.elspec-ltd.com/

Acronyms

The following acronyms are being used within this document:

ACRONYM DEFINITION

PQ Power Quality

\% Voltage

F Frequency

W Voltage Neutral

A Ampere

CT Current Transformer
PF Power Factor

PT100 Platinum Resistance Thermometers

PU Per Unit

PT Potential Transformer (transformation ratio in both magnitude and péps
CT Current Transformer

THD Total Harmonic Distortion

HV High Voltage

MV Medium Voltage

LV Low Voltage

ADC Analog to Digital Converter

SSL Secure Sockets Layer

GPS Global Positioning System
uTC Coordinated Universal Time
LAN Local Area Network

CF Compact Flash



IAYei=le]\\% DEFINITION

OLP OLEfor Process Control (set of connectivity standards for industrial automa
OoPC Open Connectivity (formerly OLE for Process Control)

TCP Transport Control Protocol

FTP File Transfer Protocol

DHCP Dynamic Host Configuration Protocol

DNP3 Distributed Network Protocol

PPP Point to Point Protocol

PAP Password Authentication Protocol

CHAP Challenge Handshake Authentication Protocol

UART Universal Asynchronous Receiver Transmitter

ISP Internet Sewice Provider
INIT Initialization (INIT String used in Modem)
AT A command string should start with "AT" or "at", except for the commands

and "+++" At or aT are invalid

PST Value measured over x period that characterizes the likelihood that tiiage
fluctuations would result in perceptible light flicker

THD Total Harmonic Distortion
TDD Total Demand Distortion
Ampl Amplitude

FIFO First In First Out

FFT Fast Fourier Transform
csv Comma Separated Values
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ACRONYM DEFINITION

ELSPEG4400BLACKBOXDEVICEX ACCESSORIES

G4K G4400 BLACKBOX Series of Power Quality Analyzers
PQZIP Power Quality Data Compression & Archive File Format

PQSCAD/ Power Quality Supervisory Control and Data Acquisition

RDU G4100 Remote Display LCD Unit

CPU G4K- Central Processing Unit Module
DSP G4K- Digital Signal Processing Module
PS G4K- Power Supply Module

FW Firmware- G4K Software

SEE ALSO

A System Overview

A G4K Warranty

A Product Selection Guide
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Product Selection Guide

The product selection guide will assist you in choosing the optimal G4K Power Quality
Analyzer that will suit your needs & requirements. The BLACKBOX device seriesem@ud
products namely the G4410, G4420 & G4430. They are mainly differentiated by their
measurement capabilities, storage capacity, PQ analysis & communication ports.

CAPABILITIES
G4410] G4420] G4430

REAL-TIME MEASUREMENTS

Voltage Samplig Rate, Maximum Samples/Cycle 256 512 1024
Voltage/Current Per Phase, Average, Unbalanced v vV vV
Power: Real, Reactive, Apparent, Power Facto vV v v
Frequency

Energy: Bidirectional, Total, Import, Export, Net w,,u" \." 1,J.I’
Demand: Block v v N

Voltage Harmonics (Individual, Even, Odd, Total) Upto | 127+ 255+ 511+

Type of Analog to Digital Converter 16/20 | 16/20 | 16/20
Bit Bit Bit

Measurement During Overloading (From Nominal) X2 x10 x10



CAPABILITES

DATA & WAVEFORMY.OGS

CycleBy-Cycle PQZIP Recording 1,." \." \f
Event Logs v v v
Continuous Waveform Recording v vV v
Min/Max Logs For Any Parameter vV vV vV
TIMESTAMPS, RESOLUTIONMICROSECONDS

With Ethernet Synchronization 50 50 50
With GPS Synchronization 1 1 1
STORAGECAPACITY

Internal Memory 128 MB 4 GB 16 GB
POWERQUALITYANALYSIS

Transient Detection, Microseconds 78.1/65.1us  39/32.5us| 19.5/163us
(50Hz/60Hz)

Sag/Swell Monitoring vV v V
Unbalance Components: Zero, Negative, v v vV
Positive

Flicker (IEC 61060-15) v v v
Fast Flickering v v v
Compliance Testing To EN50160 v v v
EN50160 Timstamps v v v
Configurable for IEEE518992, IEEE159 v v v

(SEMI)

Time Stamps Of Above — v v



Inter-Harmonics vV vV vV

PRODUCTSERIES

| ProbuctSeRes |
CAPABILITIES

COMMUNICATIONPORTS

OPC N v v
Power Over Ethernet (PoE)n v v v
Power Over Ethernet (PoEDut — vV v
Ethernet Ports 1 2 2
COMMUNICATIONPORTS- CONTINUE

RS485/422 Port \.l' \.l’ \f

Voltage Ride Through on Power Loss (Up to)| 10 sec. 25 sec. 25 sec.

USB Port (Power Only) — v N
Onboard Comprehensive Web Server Vv v v
DNP3 v N v
Modbus TCP v v v
E-MAILNOTIFICATIONS

SMTP Client v v v

Disclaimer: Outlined apabilities subjeq
to change without prior notice

1 Effective Bits

SEE ALSO

A System Overview

A Acronyms
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A G4K Warranty

Preparation - Safety Precautions

REVIEW THE ENTIRE MAMAL BEFORE USING THESTRUMENT AND ITS
ACCESSORIES

OBSERVE ALL WRNINGS AND CAUTIONS

DO NOT OPERATE THE BTRUMENT AROUND EXRSIVE GAS OR VAPOR
AVOID WORKING ALONE

BEFORE USEINSPECT THE INSTRUME, LEADS AND ACCESSORSEFOR
MECHANICAL DAMAGEAND REPLACE WHEN DAMGED

PAY SPECIAL ATTENTIONO THE INSULATION SRROWDING THE
CONNECTORS AND PLUGS

REMOVE ALL ACCESSORSEHHAT ARE NOT IN US

MAKE SURE THE INSTRUBNT IS PROPERLY GROIDED TO A PROTECTIVE
EARTH GROUND

DO NOT APPLY INPUT VOTAGES ABOVE THE RANG OF THENSTRUMENT A
SHOWN ON THE NAME FRATE

DO NOT INSERMETAL OBJECTS INTOGNNECTORS AND OPENIBIS

NEVER OPEN THE INSTRUENT ENCLOSURE DURINGRERATION
DANGEROUS VOLTAGESRE PRESENT

USE THE INSTRUMENT QI AS SPECIFIED INHTS MANUAL OR THE
PROTECTION PROVIDEBY THE INSTRUMENT MABE IMPAIRED

DO NOT XPOSE THE INSTRUMENTO EXTREME MOISTUREND OR RAIN
TO AVOID SHOCK ORRE

VERIFY THAT THE UNIB DISCONNECTED FROMHE MAIN POWER SUPRL

INSPECT ALL ELECTRICAND MECHANICAL CONECTIONS VISUALLY FR
MECHANICAL DAMAGE AN INTEGRITY OF COMRIENTS ANDACCESSORIES

INSPECT CURRENT TRARSRMER WIRING FOR PRER DIRECTION THRG&H
THE CYLINDRICAL APERIRE OF THE CURRENSRMPLING MODULE

PULL-TEST ALL CONTROL WIRG TO ENSURE SECURSEATING IN TERMINAL

BEFORE USEINSPECT THE INSTRUME, LEADS AND ACCESSRES FOR
MECHANICAL DAMAGEAND REPLACE WHEN DAMGED
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DO NOT OPERATE THE BTRUMENT OR ITS ACSBORIESF IT BECAME WET

FOR ANY REASON
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SEE ALSO

System Overview

What You'll Need

Unpacking Components & Accessories
G4K BLACKBOX Unit
G4K BLACKBOX Unit Mounting
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What You'll Need

Familiarize yourself with th&4K BLACKBOX Uni€omponents & Accessorieln addition
ensure that you follow the outline@afety PrecautionsYou will need the follomg tools &
additional items for the initial installation:

Wire Strippers

Phillips Screwdriver

Flat Head Screwdriver

G4K BLACKBOX Unit, Components & Accessories
This User Guide

SEE ALSO

System Overview

> > > > >

Preparationz Safety Precautions

Unpacking Components & Accessories
G4K BLACKBOX Unit

> > > >




Unpacking Components & Accessories

The G4K BLACKBOX is shigb&om Elspec's factory in a sealed case to protect it from
damage during transportationThe small parts are shipped in a sealed bag with the unit.

TO UNPACK THE UNIT &S ACCESSORIES

Remove the unit & abif the following components from the casing:

QUANTIT ILLUSTRATION DEsSCRIPTION: PARTNUMBER

DevVICE COMPONENTS& ACCESSORIES

1 G4K BLACKBOX Device
A G4410BLACKBOX: SP&4100000
A G4420 BLACKBOX: SP4320-0000
A G4430 BLACKBOX: SFR430:0000
SEE ALSO
A Product Selection Guide
1 Voltage Terminal Block Connector (For
Sampling)
A ENT-10050090
1 AC/DC Terminal Block Conneor (For
Powering the Unit)
A ENT-10030192
1 RS485/422 Communication Terminal Bloc

(For Communication)

A ENT-10040190




QUANTITY] ILLUSTRATION DESCRIPTION& PARTNUMBER

1 48VDC Terminal Block ConnectoFor Powering th
Unit)
A ENT-10020190

1 Temperature SensorTerminal Block Connector(For

PT100 Type)
A ENT-10030190

Clamping Yoke Holder on Rail 35mm FM 4

1
° Q A MAL-20005002
‘\ g‘

e Installation & Demonstration Disc

] A SMX0408-0100

GA4K BLACKBOX
Analzers




Orders for optional accessories will be delivered as well in a sealed casing. Unpack these
parts from their sealed bags:

QUANTIT ILLUSTRATION DESCRIPTION: PARTNUMBER

OPTIONALACCESSORIES

As Ordere( BLACKBOX Full User Guide

SMXx0602-0100

G4HK BLACKBOX

Fixed Power Quality Analyzer

User Guide

As Qrdered G4100 Remote Display LCD Unit (Provde G4K Inted

Connectivity for Configuring & Monitoring the Electri
Distribution System)

A SPG41000090

As Orderel GPS (Global Position System) (For Mobile Tim

Synchronization)
A SOA02320400

As Orderel Multi-Frequency 3.5G Wireless Modem(For Fast Mobil

Communication Access)

A SCMO00010000

As Orderel G4400 Multi 10 Expansion (For Monitoring Capabilitie

Extension- Additional Digital & AnalodO Ports)

AG4430 + Multi 10 Module: SPG44310090
AG4430 + Multi 10 Modules: SPG44320090
AG4420 + Multi IO Module: SPG44210090
AGA4420 + Multi 1O Modules: SPG4422-0090
AG4410 + Multi IO Module: SPG44110090

AG4410 +2 Multi 10 Modules SPG44120090



AMulti Module 10 Upgrade: SOCG0400-0090

QUANTIT ILLUSTRATION DESCRIPTION: PARTNUMBER

OPTIONALACCESSORIES

As '\ ~ || Protective Metal Cabinet (IP54with wiring (H x W x D)
Ordered r"‘-;" 50 x 50 x 30cm (19.7 x 19.7 x 11.8") :
¢ 0 ASOA0002-0000
~fJ e
As Polycarbonate Enclosure (IP54yvith wiring (H x W x D]
Ordered 50 x 50 x 30cm (19.7 x 19.7 x 11.8")
ASOA-00030000
As 200W Heaterwith Thermostat:
Ordered ASOA010£0000
As RJ45/Fiber Optic Converter
Ordered ASOG04010000
SEE AL®
A System Overview
A Preparationz Safety Precautions
A What You'll Need
A G4K BLACKBOX Unit
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The GAKBLACKBOX Unit

The innovative design of the G4K BLACKBOX has been uniquely adapted to address the
individual needs & requirements for almost any businasd/or application. The modular &
expandable design provides maximum flexibility for customized rezpuints.

The main base (front end) of the ung comprised othree modules namely th&entral
Processing Unit(CPU), theDigital Signal ProcessingDSB, & thePower Supply(PS).

The functions for theCPU are mainly data compression, file handling & féitation of
communication interfaces. The CPU features an AC/DC power supply, DC/DC converter, an
automatic selection of highest voltage & an ultra capacitors' #ildeough for up to 25
seconds.

The DSP is responsible for capturing the electric signalc&nverting the waveforms to
digital data. The DSP's capabilities include simultaneous 12 channel sampling at 250 kHz (4
psec), full scale measurements 10 x from nominal voltages & currents at an extremely high
accuracy. The CT's dual range with auto satetranges from O 5A, 0- 50A RMS & has a
reading accuracy of 0.1%. There are a total of six (6) apertures. Typically only the first four
(4) are used as current inputs for 11, 12, 13, and IN (Neutral current optional as the fourth
input).

ThePSfacilitates a wide range of inputs thaiomplywith the highest standards set by the
industry. The power supply module contains internal backup circuitry to hold internal
voltage during momentary transients and disturbance&u$ when powering off the unit,

it continues operating for up to 1 minute. The power supply supports the following power
sources:

A DC100300V
A AC100260V, 60/50 Hz (recommended)
A PoOE 48V

The top of this front end base facilitates the connection for the PT100 therm@stae DC
Converter init. In addition to the PT100 connectipthe G4K is equipped with 2 additional
internal temperature sensors (PS and DSP modules). The operating temperature ranges
from -20 to +70°C & the storage temperature ranges freé30 to +80°C. The DC Converter
rangesfrom an input DC of 48 VDC & a minimum voltage for PoE of 48 VDC.
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Physical layout of the 3 modules including the location of the system connectors for
both the Front & Top View:

G4K - Front View G4K - Top View

IAN2/71CD

AC/DC Supply

LAN1 Terminal

Compact 3 =Bl 48vDC nput
I’ Y Flash § :
RS485/ 422 Y \ Voltage

l Sarmpling Inpuls Expansion PT100

2 | 2 = Temperature

I | | " = " Connection
3

D3P | Power Susply

CF
E-vanmr\l Aanl

A\

Al

Current
puts

: 4
i
\) -
5~ 7
#e 28
i .

)
1

!
|
|
I

SEE ALSO

System Overview

Preparationz Safety Precautions
What You'll Need

> > > >

Unpacking Components & Accessories




G4K Quick & Simple Installation

This section contains thestallation & setup procedure for the G4K BLACKBOX that is
quick & simple to follow. After you have installed your G4K device, you can:

A Monitor the Quality of your Electrical Power,

A Monitor PQ Parameters according to EN50160, IEC6330 & Customized
Standards

A Store a thousand times moran other typical file formats with PQZIP

G4K-QUICK & SIMPLE INSTIALATION

G4HK BLACKBOX

WeB INTERFRACE

VERIFY CONFIGURE

The procedure includes:
Mounting the G4K BLACKBOX
Wiring the G4K BLACKBOX
Connecting the G4K BLACKBOX

Confirming the G4K's Operation

G4K Unit Access via Elspec's Web Interface

Configuring the @K Device

Verifying Measurement Readings

> > > > > > >

Enabling PQZIP Recording

/! WARNING

Before you start ensure that the panel is denergized & that you take the

necessarySafety Precaution$
|




G4K BLACKBOXJnit Mounting

The G4K BLACKBOX is intended tompeunted within an enclosure or can be fastened
either to a DIN Rail or to a Flat Surfadée physical dimensions of the G4K are51xv 23
x138cm (6.9% 8 X @ Y81 6 Qg(®7b®O xAECEO X8¢

FASTENING THE G4K BLACKBOXOTA DIN RAIL

This is the most common mounting method & you will need lamping Yoke Holders
provided with G4K & the unit itsellseeComponents & Accessories

A Connect theClamping Yoke Hotlersto the sides of the back plate of the G4K using
the 2 screws provided,

A Attach the entire unit with the holders to thBIN Rait

FASTENING THE G4K BICKBOX TO A PLATE

The G4K BLACKBOX can be directly mounted to a plate using 4 x standardi 7@ Wé 6
screws.

A Thedistance of the screws on th@4K plate iH x WO x 121 | Q8.iEnsgre | 8 ¢ 6
the plate has corresponding holes,

A Simply screw the G4K unit onto the plate at the corresponding holes:

ELSPEC G4K Fixed Power Quality Analyzer
USER & INSTALLATION GUIDE
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Successfully Mounted G4K Unit

SEE ALSO

Installation
G4K Wiring BLACKBOX

Establish1st Time Connection

Confirm Operation
G4K Unit Access
G4K Configuration

Verifying Measurement Readings

Enable PQZIP Recording

> > > > > > > I

29 ELSPEC G4K Fixed Power Quality Analyzer
USER & INSTALLATION GUIDE


http://www.elspec-ltd.com/

G4K Wiring

TheDSP Module of the G4keceives analog signals and converts them to digital signals to

be measured and stored for further process and analysis. An essential part of the G4K
Wiring Procedure is th&ower Configuration whichis configured in the Web Interface.
Induded in thissection are the types ofPower Topology the G4K supports that will be
important to understand prior to proceeding with:

A

A
A
A

Connecting the Voltage Connections

Connecting the Current Connections

Connecting the AC/DC Supply Terminal

Connecting the 48 VDC Input

G4K BLACKBOX POWEROPOLOGY SUPPORTS

The G4K BLACKBOX is designed to serve in virtually any power topology coniagurat
The diagrams below outline the types of topologies with their applicable Configuration in
Elspec's Web Interface:

A

A

Single LN Configuration

Single LL Configuration

30
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A 2Phase TR

A Delta 3 Wires:
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A WYE 4 Wires:

A WYE 4 Wires:




A Delta 3 Wires:

A Delta 3 Wires:

SEE ALSO

A

> > > > > >

Installation
G4K Unit Mounting BLACKBOX

Establishlst Time Connection

Confirm Operation
G4K Unit Access

G4K Configuration

Verifying Measvement Readings
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A Enable PQZIP Recording

Voltage Connections

L TAGE | NPUTS
@ N L3 L2 L1

=)= =)|=)|=)
1 D

Five terminals are available for the voltage sampling inputs on the DSP Module of the G4K.

1
They are marked as L1, L2, L3, Nj=¢ . Each of the 4 inputs (V1, V2, V3, N) are capable of
receiving electrical signals of up to 1KV continuous RMS (up to 8KVerandn order to

wire voltage connections, follow the following procedure:

A Install an over current device on the AC phase lines:

Over-current
Protection
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A Insert the terminal blocknto the Voltage Sampling inputs:

A Attach lugged ends of wires to the terminal block securing it with an applcabl
sized screw driver

A Verify the correct voltage polarity of the terminal.

A 91T O TAAA OI ETOOAIT A wi &OOA AT ATI O #EOA
Voltage Sampling Input Terminals according to local wiring codes.

A Powering down the instrument does not remove voltage from the voltage
sampling terminals.

NOTENOTENOTE...

A The Ground input is the reference for all channels therefore it is essential to
connect it properly.

SEE ALSO

G4KWiring
Wiring the Current Connections

Connect the AC/DC Supply Terminal

Connect the 48VDC Input

> > > > >

Establish 1st Time Connection
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Wiring the Current Connections

Electric current is sampledsat flows through cylindrical apertures in the circular section of
the centrally mounted Digital Signal Processing (DSP) Module. There are a total of six (6)
apertures. Typically only the first four (4) are used as current inputs for 11, 12, I3, and IN
(Neutral current optional as the fourth input)Optionally, a fifth aperture may be ordered

for an additional current input, and the sixth aperture is disabled at this stagewire
current connections:

A Install Current Transformers in series ahead of thé u

A Feed the current lines through the cylindrical apertures in the circular section of the
G4K's DSP Module:

CT's
(1)12)13)

A Verify the polarity of current conductors with the arrows on the circular section of
the DSP

37 ELSPEC G4K Fixed Power Quality Analyzer
USER & INSTALLATION GUIDE


http://www.elspec-ltd.com/

G4K Successful Current Wiring

Current Transformer outputs must be short circuited to prevent them from getting
damaged. Dangerous voltages exist between the two output leads.

EE ALSO

l

G4K Wiring
Voltage Connections

Connect the AC/DC Supply Terminal
Connect the 48VDC Input

> > > > >

Establish 1st Time Coection
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Connect the AC/DC Supply Terminal

The AC terminal may be fed with either AC or DC voltage. The procedure to wire both is
the same and has the following limits:

A AC: 80 to 260V @ 50/60Hz
A DC: 110 to 300AM35Watt

CONNECTING THE AC/D&JJPPLY TERMINL:

A Install an Oveicurrent Protection device on the AC phase line side before the unit:

Ower-current

Protection
Device W

W H T =
G4k BLACKROY

A Remove theAC/DC Terminal Block Connectarovided with the G4K BLACKBOX
unit:

.
—-“" s AC Phase / DC Positive
AC Neutral / DC Negative
u--"-ﬂl;I AC/DC Ground
e |

A Insert the terminal block into the Power Supply Terminal:




A Attach the bared ends of wires to the AC/DC terminal block connector using the
correct sized flathead screwdriver

A Verify the correct polarity of the termal

/! WARNINGS

A Itis recommended to install a 2A fuse & or circuit breakersiries to the
instrument terminals according to local wiring codes.

A When powering down the instrument by closing the circuit breaker, internal low
voltage remains on the instrument terminals, and consequently on the
downstream side of the circuit breakdor 25 seconds, due to the ride through
back up feature.

SEE ALSO

G4K Wiring
Voltage Connections

Wiring the Current Connections
Connect the 48VDC Input

> > > > >

Establish 1st Time Connection
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Connect the 48VDC Input

The two wire 48V DC voltage input is positioned on the upper side of power supply module.
In order to energie the 48VDC terminal follow the procedure outlined below:

A Remove thed8VDC Terminal Block Connectprovided with the G4K BLACKBOX
unit:

A Insert the 48V DC Terminal Block Connector into the Power Supply Module:

A Attach the lugged ends of wires to the Terminal Block using an applicable flat head
screw driver

A Verify as to what the awect polarity is of the terminal

/! WARNING

When powering down the instrumentoy closing the circuit breaker, internal
voltage remains on the downstream side of the circuit breaker for 25 seconds, due
to the ride through back up feature.

SEE ALSO
A G4K Wiring
Voltage Connections

Wiring the Current Connections

Connect the AC/DC Supply Terminal

> > > >

Establish 1st Time Connection




Establish 1st TimeConnection

In order to establish communication between your G4K & the Network Server, the device
may be connected using the LAN1 Port directly to an existing local LAN (if one exists).
Alternatively, you may connect the device directly to the PC to esshblinitial
communication.

CONNECT THE DEVICEOTTHE LOCAL NETWORK

A Simply connect a RJ145 LAN Network Cable to the LAN1 Port on the G4K's CPU
Module to your LAN Local Network Outlet:

an RJ45 LAN

E Network Cable G 4 -
>

Local LAN
Network Outlet

- > fi

g

e

CONNECT THE G4K DIREHLY TO THE PC

A Disconnect the network cable linking your PC/Laptop to the server network

A Using the sara cable (RJ45 LAN Network Cable), connect to the port marked LAN1
G4K's CPU Module:

——
RJ45 LAN 1
Network Cable w: o
(1o o
oA S

LAN1Z b

LAN
Port On Your PC ‘ ‘

141, o4
5\ e, "N
5

A The green linkLED of the LAN1 connector begins to flash as Windows begins
communicating with the unit

A Wait for about 2 minutes as the Windows operating system reverts to the default
"No Server" IP configuration



When thisis completed, the "Local Area Connection Status" icon in the "Quick
Start" tray will change to "Limited or no connectivity":

Local Area Connection ¢
{5pesd: 100.0 Mbps
Status: Limited or no conneckivity

My Documents " &L Gy 2:29 PM

il
1]
=

SEE ALSO

> > > > > > > >

Installation
G4K Unit Mounting BLACKBOX
G4K Wiring BLACKBOX

Confirm Operation

G4K Unit Access

G4K Configuration

Verifying Measurement Readings

Enable PQZIP Recording
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Confirm Operation

Confirm that your G4K Device is operating & that all the connections are working with the
following indicators:

A Turn on the power supplying the unit

A The LEDs on the posv supply light up:

A Verify the unit is operatig correctly with reference to the following table:

LED DESCRIPTION

G4K PS Module:Green signals that external power exists. Red signhals ext
power is out; unit will soon cease to function (25 seconds max.)

U

""'r— G4K DSP ModuleBlinking green signals normal operation and system boot
""'r— G4K Main CPU ModuleGreen signals normal operation
[ YA Blinking Red:During Shutdown process

Constant Red:While Alarm is active (based ollarm Configuration) may signe
malfunction.

NOTENOTENOTE...

A After powering up, wait at least one minute until the startup process is complete

A The red indicator light will remain on until the PQZIP is enabled by the user. See Also:
Enable PQZIP Recording




SEE ALSO

Installation
G4K Unit Mounting BLACKBOX
G4K Wiring BLACKBOX

Establishist Time Connection

G4K Unit Access

G4K Configuration

Verifying Measurement Readings

> > > > > > > >

Enable PQZIP Recording




G4K Unit Access

Once you haveConnected the Device for the 1st Timgou may access your G4K Unit by

simply clicking the WEB Hyperlink button in ydispec's Search UtilityAlternatively you
can simply accesthe device directly vianternet Explorer by inserting the Device's IP
address directly (address is also indicatedtispec's Search UtilijyThe Default IP Address

for a newly supplied G4K unit 869.254.249.247

-

#0 Elspec Search 1.0.0.1

169254 249 247 WEB il SITE NAME

File Mode efrezh Time
IF Address WEB Lin FTP Lin Unit Description

SubMet: 255.255.254.0 AutoRefresh: OFF

ACCESS ELSPEC'S SEQR UTILITY:

A After you haveCopied the Utilityon your Desktop, access it by clicking the Elspec's

Search Icon:

1

7

A Initially, the program may trigger a vdiGation warning similar to the one below. You

may proceed by clickinRun

A A scan procedure is initiated; the Elspec Search utility appears as a grid displaying all
BLACKBOX devices found on the intranet network:

-

~o Elspec Search 1.0.0.1

-

=NREN X

File Maoade Refresh Time

|P Address WEB Lin FTP Lin Unit Description Subnet Mask
192.168.168.168 WEB FTP SITE MAME 255.255.254.0
SITE NAME 255.255.254.0

168,254 245 254 \WEB FTP

IP Mode PHY Firmware Hardware Serial Number

0.60.35.8.91.86
0.60.35.3.3C.FO

Fixed LCD | 0.4.07.6E | 2x2x2x0
Fixed Main | 04075 | 3x3x2

SubMet: 255.255.254.0 AutoRefresh: OFF




ACCESS INSTRUMENTA/THE WEB HYPERLIN(RECOMMENDED):

A Select theWeblink for your device, Elspec's Web Interface will now open:

A

=ISPEC
e

s

D BURCK Do)

Language English v Password eee Login

In order to view the different languages in the Web Interface, you will neasptoad
the language feature fronktlspec's Websitevhen installing your new FirmwareOnce
uploaded simply select the applicable interface language from the ddapvn list:

Language Enghsh

Pycckmni

H Déuts:ch

Espariol
Francais
R |

A The supported languages are:

English (Default)
Russian
German
Spanish

French

> > > > > >

Chinese
(For other languagesg please contact your local Elspdistributor)

The Password field defines user level/privileges. The user levelsVigwger /
Administrator (SeeSecurity Setting$ The default password including privileges for
each level are:

A Viewer is1l23(Read only, can dose interface language only, no operations
related changes are allowed)

A Administrator is12345(Administration, setup & full control)


javascript:TextPopup(this)
http://www.elspec-ltd.com/category/New_FW_Release

NOTENOTENOTE

A The Website is optimizedot work with Internet Explorer 7, 8 or BT O#1 | PAOEAE
6 EAx08 thé |I@retExpbierdsdunning @ompatibility View:

prer

A, . .
al Management @ v B - o

Other web browser applications can limit some functionality and/or show an incorrect
layout.

A For local networking the lmwser should be configured as working without a proxy
server. Refer to Disable Proxy Server in Internet Explorer.

A Should you be running Skype simultaneously with O D A A § you \8ilknét belable
toaccessthdd AOEAA OEA OEA 7AA , ET ES #1 1 OA 3EUDA
follow the Web Link

A The passwords above are factory default values. You are advised to modify Admin
password if extended security measures egquired(SeeSecurity Setting}.

DIRECT INSTRUMENT ATESS VIA INTERNET PXORER

Access the device by typing the G4K's IP address in the address field in Internet Explorer:

™ http://192.168.168.168/ ol

File Edit View Favorites Teoels Help
li.-l‘f“jC-:ur1~.r».=_-rl: - E'_’?Select

A Choose the language & enter the password as oatliabove

SEE ALSO

Installation
G4K Unit Mounting BLACKBOX
G4K Wiring BLACKBOX

Establishist Time Connection

Confirm Operation

G4K Configuration

Verifying Measurement Readings

> > > > > > > >

Enable PQA? Recording




G4K Quick Configuration

This section focuses only on the major configurations needed for initial installation of your
G4K device. For a more detailed & comprehensive procedurérseiment Settngs. This
procedure includes a quick & simple configuration procedure for your:

A G4K Unit

A Voltage & Frequency

A Currents

SEE ALSO

Installation
G4K BLACKBOX Unit Mounting
G4K Wiring BLACKBOX

Establishist Time Connection

Confirm Operation
G4K Unit Access

Verifying Measurement Readings

> > > > > > > >

Enable PQZIP Recording




G4K Unit Setup

Accessyour G4K Device vi&lspec's Web Interface*log on as theAdministrator

$ A /o GdmbA © 33T (Uidnér) bded

Device Info

Time
Voltages & Frequency

Currents

A In theG4 UnitConfiguration Section complete:

A Site Name: Enables the user tincludea description of the site where the
device is installed. This site description also appears in the Elspec's Search
utility under Unit Description when searching for devices

A Description: An additional text field for you to use optionally as you see fit
A Operator: A text field for inputtingan operator/technicia® i@me

A Company. A text field for inputting compargy xme

G4 Unit Configuration
Site Name |Elspec Site 1 |
Description |F'Q Measuremants |
Operator |Elspec Admin |
Company |Elspec: Ltd. |

A To apply your changes seld Apply Changes |




NOTENOTENOTE

A If you are not logged on as the Administrator, you witit be able to change any of
these settings & you will receive the following error message in your attempt to do so:

Unprivileged Access

You are not authorized to acc is feature. Please re-login with the correct password.

ck here to re-login.

A Once you have signed on at tieministrator ensure that you seled Apply Changes
to affect your changes.

A Go to the next stefConfiguring Voltage & Frequency

SEE ALSO

Instrument Settings
G4K Unit Setup

Voltage & Frequency Configurations

> > > >

Currents



Voltage & Frequency Configurations

The Voltage & Frequency Window deés all the major configurations regarding the
Voltage & Frequency valuedor a more comprehensive procedure seéoltage &

Frequency
A Accessyour G4K Device viglspec's Web Interfac?log on as theAdministrator

*underConfiguration *Device Setupselect theVoltage & Frequency Tab:

CONFIGURATION

Device Info

Voltages & Frequency

Currents

A In theVoltage & Frequency Window:

HoWeR U ALITY

B CONFIGURATION » VOLTAGES & FREQUENCY

m m Power configuration WYE 4 wires ~@=

Potential Transformer (PT) Voltage Polarity Nominal F
Primary 400:3 Vi Normal ~ F (Hz) 5020~
4003 Vv - Fr
Secondary 1 Normal Nominal V
v -
2 Normal VLL ) 40059
V; Normal ~

A Select the applicabléletwork Type Settinggccording to your network type
from the drop-down selection:

Power configuration WYE 4 wires ~

Delta 3 wires

WYE 4 wires
Single LL
Single LN
2Phase TR

A For MV/HV Netwdts (Voltage Measurements by PT's) set the correct
Primary & Secondary Ratiqwith &/¥) z according tothe PT Manufacturer's
Specifications& not just theRatio:

Potential Transformer (PT)
Primary 4003
Secondary 400

If the PT Ratio is inapplicable, theet your values to read:

Primary = Secondary = Nominal



A Define theNominal Valuesfor Frequency (F) and Voltages (V) (wiitw):

Mominal F

F (Hz) 505
Nominal V

Vi, (V) 4003

A The ratio br LV Networkds based on the same concept & spexfions-

Set thePrimary & Secondary Ratio Define theNominal Valuesfor
(with &/¥) (according tahe PT Frequency (F) and Voltages (V) (wafv¥
Manufacturer's Specifications& not ):
just the Ratio):
Potential Transformer (PT) Nominal F
Primary 55 F (Hz) 505
13
Secondary Nominal V
Vi V) 230 %

A To apply your changemalecﬂ Apply Changes |

NOTENOTENOTE

A If you are not logged on as the Administrator, you will not be able to change any of
these settings & you will receive the following error message in your attempt to do so:

Unprivileged Access

You are not authorized to access this feature. Please re-login with the correct password.

Click here to re-login.

A Once you have signed on at teiministrator ensure that you seled APPIY Changes
to actually affect your changes.

Leakage Voltage
A designated PQZIP channel for calculated leakage voltage is available

Note:
i.  The default nominal value of V5 equals 2.3V i.e., 1% of 230V.
ii.  Changing the Nomial value of V5 can only be made through editing the unit's
(XML) configuration file.



A Go to the next stefCurrent Configuration

SEEALSO

A Instrument Settings

A  G4K Unit Setup

A Voltage & Frequency Configurations
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Currents

In the Current Window you will be able to define all the major configurations foCthveert
Values for a more comprehensive procedure geerrents

A Accessyour G4K Device viglspec's Web Interfacc» log on as theAdministrator

A

Setup select theCurrents Tab:

C ONFIGURATION

Device Setup

Device Info

Time

Currents

In theCurrents Window:

MonmoRING

ENERGY

Power QuaLTY C ONFIGURATION

I CONFIGURATION » CURRENTS

[Apply Changes | [Refresh Data |

Current Transformer (CT)

I, Primary
I, Secondary
I, Primary
I, Secondary
I, Primary
I, Secondary
Iy, Primary

I, Secondary

1000 20~
520~
1000 20~
520~
1000 20~
520~

1000 Zo~

5 20

Nominals
11 (A) 1000391
1, (A) 100020~
I (A) 1000 29+

1 (A) 100029

A Set the correctPrimary & Secondary Transformation Ratiosfor all the

Current channels from :1to

In (with &/¥) - according to the CT

Manufacturer's Specifications& not just theRatio:



Current Transformer (CT)

|, Primary 10002
l; Secondary 5%
|, Primary 10002
l, Secondary 5%
|, Primary 10002
l, Secondary 52
|, Primary 10002
l,, Secondary 52

A Define theNominal Valuesfor all the Current Channels fromtb In(with &/¥

):

Nominals
1, (A) 100029+
1, (A) 100029~
1, (A) 1000 2~
1y, (A) 100020~

If the CT Ratio is inapplicable, then set your values to read:
Primary = Secondary = Nominal
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Leakage Current
A designated PQZIP channel is available for leakage current in one of the following
manners
i.  Calculated chanel
ii. Physical channel measured via CT-#mly in case the device has A 6T

Note: A fixed G4k Blackbox contains 4 CT's by default. If a fifth CT is available its nominal
value should be configured to suit the expected leakage current value whicaly a
fraction of the nominal phase current.

Is should be configured according to the mode of work i.e., physical leakage measurement
or calculated leakage as illustrated below.

EISPEC
S — 7
0025 BUACK LD
MoMITORIN WER (UALITY i - () Ol o I
[RW] B CONFIGURATION » CURRENTS POZip OFF
[Apply Changes] [Refresh Data]
Current Transformer (CT) Nominals Current Polarity
1, Primary 502 I, (&) 503 Iy W
I, Secondary 502 1, (&) 502 Iy W
1, Primary 503 I, (A) 50% I, W
I, Secondary 502 Iy, (A) 503 Iy W
I, Primary 503
I, Secondary 503
I, Primary 503
I, Secondary 503

Non-measured Currents

Calculated Phase IAII Present v

Use I for Physical input current s
Calculated leakage current

A To apply your changes seld Apply Changes |
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NOTENOTENOTE

A The Nominal Valuesdefine both the Event Levelas well as theneasurement range
The maximum measured value is 16 times the nominal.

A If you are not logged on as the Administrator, you will not be able to change any of
these settings & you will receive tliellowing error message in your attempt to do so:

Unprivileged Access

You are not authorized to acc is feature. Please re-login with the correct password.

ck here to re-login.

A Once yu have signed on at thadministrator ensure that you seled APPly Changes
to actually affect your changes.

SEE ALSO

A Instrument Settings

A  G4K Unit Setup

A Voltage & Frequency Configurations




Verify Measurement Readings

The final step after you hav€onfigured your Deviceis to verify the voltage & current
measurements of your G4K Unit. This verification step covers only a partial section of the
G4K's Full PQ Monitoring Capabilitidsincludes:

A Accessing & Reviewing the Measurement Summary

A Monitoring Voltage & Current Measureméen

A Monitoring the Power

SEE ALSO

Installation
G4K Unit Mounting BLACKBOX
G4K Wiring BLACKBOX

Establishist Time Connection

Confirm Operation
G4K Unit Access

G4K Configuration

> > > > > > > >

Enable PQZIP Recording




Access the Measurement Summary

The Measurement Summary summarizes all your measurement readings. The most
important parameters you will need to focus on in this window Bitease Order (for 3
phase systems)& DSP Synchronization:

A Phase Order: Confirms the order of the voltage phases starts from&are moving
in a clockwise directian If the Phase Order is incorrect (not 123) recheck your
Voltage Connection& thatthey are connected in the correct order.

A DSP Synchronization:Confirms that the unit is synchronized with the signals of the
device If this isON it meansthat the device is reading all the signals in a
synchronized manner, & if it I©OFFit means tha the device is not reading the
signals. In this instanaecheck all youConnections

A SeePQ Monitoringfor all the definitions & subsequent parameter calculatiaghat
appearon this window.

ACCESS THE SUMMARYINDOW

A Access your G4K Unviia the Web Interfae‘OpenMonitoring ‘Summary:

V' & | harmonics

Voltage & Current F & Q harmonics

Average Spectrum

FPower Harmonics Table
Temperature Wil Min/Max Harmonics
Phasors F/Q Min/Max Harmonics
Waveforms

Voltage Flickering

Pinst Waveform

Min/Max Flickering



Brochures%20&%20Data%20Manuals/User%20Guide/G4K/From%20Annette/Users/ANNETTE/AppData/Users/ANNETTE/AppData/Roaming/Microsoft/Monitoring_Real_Time_Data/About_Monitoring.htm

A TheSummary Windowwill now open:

B MONITORING » SUMMARY

Summary

I PU
Frequency 62.002 Hz
lavg 0.5000 A
ViLb)avg 207.80 V
V(LN)avg 119.98 V
Power fat:t»:)rtotal 1.0000

See explanation on
Phase Order @ Phase Order above.
Synchronization Status

Time Synchronization Self No time synchronization

DSP Synchronization See explanation on

DSP Synchronization
above.

SEE ALSO

Verify Measurement Readings

Verify Voltage & Current Readings

Verify Power Readings

> > > >
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Verify Voltage & Current Readings

This page displays specific values for voltage and current as per the parameters set when
you Configured your G4K UnifFor a full description on all the definitions & subsequent
parameter calculations se€oltage & Current

A Access your G4K Urwia the Web Interfac?OpenMonitoring ‘Voltage &

Curent:
HERL LWER ALIT

Summary W & | harmanics
Voltage & Current P & Q harmonics
Average Spectrum
FPower Harmonics Table
Temperature Wil Min/Max Harmonics
Phasors F/Q Min/Max Harmonics
Waveforms
Voltage Flickering
Pinst Waveform
Min/Max Flickering

A Verify that theRMSvalues for both Voltage & Current are as per your
Configurations

B MONITORING » VOLTAGE & CURRENT

[Reset Al Win/Max
vil I~ pu
RMS Min Value Max Value THD Crest Factor K Factor

v, 119.98 V 0.0000 v 60467 V 0.9412 % 42121 —

v, 12012V 0.0000 v 601.69V 1.0383 % 42776 —

Vs 12001 W 0.0000 v 59973V 0.7002 % 40.873 -

Vy 0.0758 WV 0.0000 v 0.5565 V —--- s=== —

Vo 208.06 V 0.0000 V 1.0374 kW 0.7973 % 41.250 —

Vs 20783V 0.0000 V 91789V 0.7580 % 41136 —

Vay 20755 W 0.0000 v 813711V 0.6060 % 40452 —

I 0.5000 A 0.0000 A 9.8172 A 0.9410 % 42145 1.0082
I 0.5006 A 0.0000 A 5.4936 A 1.0528 % 42846 1.0104
Iy 0.5001 A 0.0000 A 8.2329 A 0.7116 % 40.869 1.0042
Iy 0.5001 A 0.0000 A 8.4703 A 0.7065 % 40.956 1.0041

A Go to the next step Verifying your Power as per yo@onfigurations




SEE ALSO

Verify Measurement Readings

Access the Measurement Summary

Verify Power Readings

> > > >
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Verify Power Readings

This paye displays specific values for the differdgiectrical Power Parameterglevant to
the Specific Power ConfiguratiarFor a full description on all the definitions & subsequent

parametercalculations se@ower.

A Access your G4K Uniia the Web Interfac;’OpenMonitoring *Power:

MEFRL

Summary

Average

Power

Phasors

Waveforms

Voltage & Current

Temperature

Voltage Flickering
Pinst Waveform

Min/Max Flickering

W & | harmonics

P & Q harmonics
Spectrum

Harmonics Table

Wil Min/Max Harmonics

P/Q Min/Max Harmonics

Power Summary

Activé Power React&e Power Appare*t Power Tn?e PF Displace‘ment PF
Phase 1.. 22 511 kW 3.5602 kVAr 22.791 kVA 0.9877 (Ind) 0.9938 (Ind)
Phase 2.‘ 14.906 kW -2.7707 kVAr 15.161 kVA 0.9832 (Cap) 0.9961 (Cap)
Phase 35| 13527 kw -1.9910 kVAr 13.673 kVA 0.9893 (Cap) 0.9975 (Cap)
Neutral..' 0.0000 kW -0.0001 kVAr 0.0001 kVA 0.0027 (Cap) -
Total i 50.944 kW -1.2015 kVAr 51.625 kVA 0.9868 (Cap) 0.9938 (Ind)

A Verify yourConfigurationsin this window that displays:

A Active Power

A Reative Power

A Apparent Power

A True & Displacement Power Factor

In most network configurations theé\ctive Power will reflect a Positive Value
Should it have aNegative Value recheck yourVoltage & Current Polarity

Configuration.

Negative Value

In the presence of a generator, thective Power will reflect a



SEE ALSO

Verify Measurement Readings

Access the Measurement Summary

Verify Voltage & Current Readings

> > > >
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EnablePQZIP Recording

In order to record actual data for further analysis bySTADA & Investigator, you must
first enable thePQZIP Recording

HOW TO ENABLE PQZIRECORDING

A Access your G4K Urvia the Web Interfac’OpenConfiguration‘PQZlP
Recording

A In theState drop-down selection seledEnable:

B CONFIGURATION » PQZIP RECORDING

!ppE"Hanges m Erase HE|p|EE State: Disable v|

Disable

p>

To amly your changes sele[Apply Changes |

p>

The folowing warning may appear if some parameter readings are inconsistent with
the configuration. In this case make sure all parameters are correct before enabling
the PQZIP:

B CONFIGURATION » PQZIP RECORDING

Instrument self test warning

n

Warning: Measured voltage signals differ significantly from configured nominal voltage

Solution: Check nominal voltage in the power setup screen

A Confirm by selectin& the following success message will appear:

RW B CONFIGURATION » PQZIP RECORDING

Configuration successful

Selected parameters were successfully updated.




NOTENOTENOTE

A If you are not logged on as the Administrator, you will not be able to change any of
these settings & you will receive the following error messaggour attempt to do so:

Unprivileged Access

You are not authorized to access this feature. Please re-login with the correct password.

Click here to re-login.

A Once you have signed on at thministrator ensure that you seled APPIY Changes
to actually afect your changes.

SEE ALSO

Installation
G4K Unit Mounting BLACKBOX
G4K Wiring BLACKBOX

Establishist Time Comection

Confirm Operation

G4K Unit Access

G4K Configuration

Verifying MeasuremenReadings

> > > > > > > > >
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Monitoring RealTime Data

4EA -TTEOI OET ¢ OAAOEIT AEODPI AUO OAAI OEI A OA
graph display requires an ActiveX phugfrom Gigasoft that is domoadable either from

Elspec's Website's Support Sectian alternatively can be installed directly from your
BLACKBOX CDThe ActiveX plugn allows different view options needed for your PQ
Monitoring. In the PQ Monitoring Section you will be able to monitor the following PQ
measurements of your G4K Unit:

A Total measurements in the Summary Window

Voltage & Current Measurements

Average Measurements

Power Measurements

Internal & External Temperature Readings

Voltage & Current Phase Diagrams

Voltage & Current Waveforms

Short & Long Term Voltage Flickering

Flickering Waveforms

Minimum & Maximum Flickering Values

Voltage & Current Harmonics Spectrum

Active & Reactive Harmonic Powers

Voltage & Current Sub & Intddarmonics

Voltage & Current Harmonics in Values & Angles

Minimum, Maximum Values & Angles of Voltage & Current Harmonics

> > > > > > > > > > > > > > >

Minimum & Maximum Values dictive & Reactive Power Harmonics



http://www.elspec-ltd.com/?catid=%7bE7B082A7-0E57-4CAF-B3F9-1AB571659798%7d

ACCESS THE PQ MONIFONG SUMMARY

A Access your G4K Unvia the Web Interfac’OpenMonitoring ‘Summary:

WV & | harmonics

Voltage & Current P & Q harmonics

Average Spectrum

Power Harmonics Table
Temperature Wi Min/Max Harmonics
Phasors P/Q Min/Max Harmonics
Waveforms

Voltage Flickering

Pinst Waveform

Min/Max Flickering

A TheSummary & Synchronization Status Windowwill now open:

B MONITORING » SUMMARY

Summary I PU
Frequency 62.002 Hz
lavg 0.5000 A
V(LL),yg 207.80 V
V(LN),yqg 119.98 V
Power factor, ., 1.0000
Phase Order 123

Synchronization Status
Time Synchronization Main Good

DSP Synchronization On



The table outlines the sections' Parameters including Definition:

PARAMETER DEFINITION

SUMMARYWINDOW
Frequency The number of cycles per second
lave The current in a single phase system or the curre

averaged over all three phases in a three phase system

V(LLhve Line to line voltage averaged over all three phases in a thi
phase system

V(LNave Line to neutral voltage averaged over the three phases
Power Total True Power Factoover three phases averaged by
FactofrotaL default over 1 minute

Phase Order Confirms the order of the voltage phases startsnfrd/i &

are moving in a clockwise direction. If the Phase Ordel
incorrect (not 123) recheck yoWoltage Connections&
that they areconnected in the correct order

SYNCHRONIZATIONSTATUS

Time Indicates the connection quality to the time sourcEhis

Synchronization| connection supplies the instrument with world time (UTC
from a time source. The Time Sync quality is essential
PQZIPcoherent file generation

DSP Confirms that the unit is synchronized with the signals «

Synchronzation | the device. If this i©®N it means that the device is readinc
all the signals in a synchronized manner, & if iOBF it
means that the device is not reading the signals. In tl
instane recheck all your Connections Network
Communication & Device Configurations
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Voltage & Current Measurements

This page displays specific valuis Voltage & Current Measurementst a 10/12 cycle
resolution The viewed parameters depend on how y@#K Unit has been Configured

A Access your G4K Uniia the Web Intdace‘selectMonitoring ‘Voltage &

Current:

Summary W & | harmonics
Vaoltage & Current P & Q harmonics
Ayerage Spectrum

Power Harmonics Table
Temperature Wi Min/Max Harmonics
Phasors P/Q Min/Max Harmonics
Waveforms

Voltage Flickering

Pinst Waveform

Min/Max Flickering

A The Voltage& Current PQ Monitoring Window will now open

VOLTAGE & CURRENT &HION (RMS, MIN/MAXVALUE, THD, CRES

FACTOR, K FACTOR)

Vi I 'PU
RMS Min Value Max Value THD Crest Factor K Factor
Va2 4031893V 3815403V 4202249V 1.713893 % 1.448701
V2 404 3133V 383.9400 v 4218228V 1.821636 % 1.450176
Ve 403.2043 v 383.6008 v 4202467 V 1.614527 % 1.447160
l4 9764386 A 4389695 A T258.5047 A 7002274 % 1.432072 1.295215
Iz 5323956 A 1721198 A 719.1996 A 1446074 % 1.779383 1.805157
Iz 6210047 A 3243429 A 3421426 A 12 28039 % 1.704414 1.499499
liz 2071540 A 10.81033 A 114.0386 A 12.27T157 % 1.703125 1.493802
I3 32.34406 A 14.63008 A 2428318 A 7.073332 % 1.430983 1.288402

I 51.18102 A 24 85549 A 2908023 A 7.955546 % 1.502144 1.298753



The table outlines the sections' Parameters including Definition:

PARAMETER DEFINITION

PU By selecting PU (Per Unit) will present the values as part of no

(for example: 230\”100.0%)

VRMS

|
Vaus, = ||Z ((Vecosg)? + (Vsing)?)
Y n=1

n= Number of Samples

x = Specific Channel

10/12 Continuous Nefverlapping Cycles
In Accordance with IEC610@B30

ARMS

|
Ieus, = ||Z ((Icosg)? + (Isin @)?)

aY n=1
n= Number of Samples

x = Specific Channel

10/12 Continuous Nefverlapping Cycles
In Accordance with IEC610@B30

Min Value, Minimum RMS value since the initial power up or the most re

selection of] Reset All Min/Max |

Max Valu¢ Maximum RMS value since the initial power up or the most re

selection of] Reset All Min/Max |

THD

C= Harmonic RMS Value

n = Harmonic Order
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PARAMETER DEFINITION

V Crest

V,
Factor _PEAK

VRM.S'

Measures Ratio Between the VPEAK and VRMS

A Crest I
Factor peak

IRM.S'

Measures ratio between the IPEAK & ARMS

K-Factor
221l xn)?
25 i 2
n=1"'"n

Whee n is the Harmonic #, antl, is the RMS value of th&@"
Harmonic

VOLTAGE & CURRENT &HION (TDD, THD EVENTHD ODD, OVER

DEVIATION, UNDER DEMTION)

Vi
TDD THD Even THD Odd Over-deviation Under-deviation

Viz 0.047130 % 1.725974 % 403.3856 V 400.0000 v
Va 0.000000 % 1.826259 % 404 4132V 400.0000 v

Va4 0.018985 % 1.638437 % 403.2502 v 400.0000 v

Iy 1.502666 % 0.955213 % 6.996640 %

l2 3.085502 % 0.872712 % 15.01078 %

I3 2 909767 % 0.854348 % 12.13882 %

l4z 1.886250 % 0.896957 % 12.28748 %

Iz3 1.524358 % 0.918502 % 7010171 %

24 1.774584 % 0.918934 % 7.902485 %



The table outlines the sections' Parameters including Calculation:

PARAMETER DEFINITION

TDD Total Demand Distortiong TDD z is the current distortion (harmonic
above the 1st) as a percent of maximum demand load. TDD is de
using the following relationship:

- | 1,
roo= D, I—** *100%

THD Even
25 2
E1 CE‘H
i
C= Harmonic RMS Value
n = Harmonic Order
THD Odd
25 2
237G an
T
C= Harmonic RMS Value
n= Harmonic Order
Over
Deviation | the OyerDeviation indicates how much higher the RMS gk is thar
the Reference Voltage
Under The UndefDeviation indicates how much lower the RMS Voltage is

Deviation the Reference Voltage

UNBALANCE SECTION 4G, MIN, MAX)

Unbalance

Avg. Min. Max.
. Unkalance 0.175926 % 0.009094 % 1.5585625 %
Us positive Sequence 5705154 W SA16TEAV 594 8457V
U. hegstive Sequence 1.020798 V 0.051402 V 8.629082 V
Uo sequence 0.000000 v 0.000000V 0.000000 V
U{ Zero sequence ratio 0.000000 % 0.000000 % 0.000000 %
i- Unbalance 75.21848 % 54 05648 % 312.7102 %
I+ Positive Sequence T1.2T623 A 26.82935 A 307.0463 A
|- Hegative Sequence 53.61290 A 2586587 A 2384883 A
lp zero sequence 48.62730 A 14.82024 A 2359982 A

iDZerD sequence ratio 68.22372 % 23.88593 % 449 3273 %



The table outlines the sections' Parameters including Calculation:

PARAMETER DEFINITION

Unbalance In

Unbalance= {—] *100
Ip
The Supply Voltage Unbalance is Evaluated Using the Method of Symme

Components in Acordance with IEC61000-30

Unbalance Avg. The Average Supply Voltage Unbalance is Evaluated Using the Method ¢
Symmetrical Components in Accordance with IEC61-d680

Unbalance Min.| The Minimum Supply Voltage Unbalance is Evaluated Using the Method
Symmetrical Components in Accordance with IEC61-d680

Unbalance Max|, The Maximum Supply Voltage Unbalance is Evaluated Using the Method
Symmetrical Components in Accordance with IEC61-d080

u
Zero Sequence U, = | =2 | «100
Unbalance u,
Negative U,
Sequence U, = ‘ L | +100
Unbalance 1
Positive Defined as the symmetrical vector system derived by application of i
Sequence &1 OOAOAOAGO OOAT OA&I Oi AOET 1 e direktioras
the power frequency voltage (or current):
1 ” 3
Ur=7 (Ua+a Up+a” Ug) wherea =1£120° = —>+j% and Ua, Up, Uc and
are line to neutral voltages (fundamental component)
In Accordance With IEC6103a13, ed. 1.0200802) Ref: 3.26.3
Negative Defined as the symmetrical vector system derived by application of i
Sequence &1 OOAOAOGABO OOAT O& Oi AGET 1 i AOO

direction to the power frequency voltage (or current)

U1

1 Y I
3 (Ua+a* Up+a Uc) wherea=12120° = —% +j"ﬂ—3 and Ua, Up, Uc and
are line to neutral voltages (fundamental component)

In Accordance With IEC6103a13, ed. 1.0 (20082) Ref: 3.26.4

Zero Sequenc( Defined as the isphase symmetrical ector system derived by applicatior
I £ OEA &1 OOAOAOGAB8O OOAT O& Oi AOEI
1
Uo = 3 (Ua+ Up+ Uc) where U, Up, Uc and are line to neutral voltages
(fundamental component)

In Accordance With IEC6103013, ed. 1.0 (20082) Ref: 3.26.5



SEE ALSO

A Monitoring RealTime Data

Average

Power

Temperature
Phasors

Waveforms

Voltage Flickering

Pinst Waveform

Minimum / Maximum Flickering

Voltage & Current Harmonics

P & Q Harmonics

Spectrum
Harmonics Table

Voltage & Current, Min & Max Harmonics Table

> > > > > > > > > > > > > >

PO Min & Maximum Harmonics
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Averaging

In accordance to the IEEL0004-30 measurement standards, the G4K BLACKBOX displays
the following Average Measurements: Aggregation of 150/180 cycles (3seconds); 10
minutes & 2 hours baskeat a Frequency of 10 minutesThis window also displays the

Flaggingbased orPQ configurations

OPEN THE AVERAGE WDOW

A Access your G4K Urvia the Web Interfac’selectMonitoring ‘Average:

Summary

Woltage & Current
Average

Power
Temperature
Phasors
Waveforms
Woltage Flickering
Pinst Wavefarm

Min/Max Flickering

\ & | harmonics

P & Q harmonics
Spectrum

Harmanics Table

W/ Min/Max Harmonics

P/Q MinfMax Harmonics
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A TheAverage Windowwill now open:

B MONITORING » AVERAGE

Frequencyover 10 sec 50.03945 Hz

150/180 Cycles 10 Min. 2 Hours

Timestamp 09/09/2010 19:17:25 09/09/2010 19:10:00 09/09/2010 18:00:00
Flag Mot flagged Mot flagged Not flagged
Viz 398.5608 V 399.075T V 403.1885 V
Vaz 399.9994 V 400.5039 vV 404 6771 V
Ve 398.2115 W 398.7762 V 402.8430

150/180 Cycles 10 Min. 2 Hours
V2 0.364090 % 0.214424 % 0.000000 %
Vaz 0.009476 % 0.000015 % 0.000000 %
Va 0.448929 % 0.289368 % 0.000000 %

150/180 Cycles 10 Min. 2 Hours
Va2 0.000000 % 0.000000 % 0.860155 %
Vo 0.008804 % 0.142685 % 1.210514 %
Va1 0.000000 % 0.000000 % 0.780482 %

150/180 Cycles 10 Min. 2 Hours

U- Unbalance 0.271891 % 0.265798 % 0.280349 %

U+ Positive Sequence 564 0493V 564 9013V 570.7029 V

U- Negative Sequence 1.533599 V 1.501438 V 1.599186 V

Uo sequence 0.000000 V 0.000000 V 0.000000 V

Up Zero sequence ratio 0.000000 % 0.000000 % 0.000000 %

i Unbalznce 79.18645 % 78.54414 % 80.40035 %

I+ positive Sequence 3644508 A 36.51681 A 3632321 A

|- Negative Sequence 28.85961 A 2854987 A 2920407 A

lo zero sequence 2054771 A 2055655 A 19.71203 A

i0 Zero sequence ratio 5638015 % 56.56672 % 54 26545 %
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Frequency

Average 150/1¢
Cycles

Average 10 Min.
Average 2 ldurs

Under Deviatiol
150/180 Cycles

Under
10 Min.

Deviatiol

Under
2 Hours

Deviatiol

Over Deviatiol
150/180 Cycles

Over Deviatiol

10 Min.

Over Deviation
Hours

Unbalance
150/180 Cycles

Unbalance 1
Min.

Unbalance
Hours

The table outlines the sections' Parameters inchglDefinition:

PARAMETER DEFINITION

Frequency 10 seconds averaging

Average Measurements at an aggregation of 150/180 c
(~3seconds)

Average Measurements at an aggregation of 10 minutes
Average Measurements at an aggregation of 2 hours

Displays how much lower the Average RMS Voltage is thar
Reference Voltage at an aggregation of 150/180 cycles (~3secol

Displays how mucHower the Average RMS Voltage is than
Reference Voltage at an aggregation of 10 minutes

Displays how much lower the Average RMS Voltage is thar
Reference Voltage at an aggregation of 2 hours

Displays how much higher the Average RMS Voltage is thar
Reference Voltage at an aggregation of 150/180 cycles (~3secol

Displays how much higher the Average RMS Voltage is thar
Reference Voltage at an aggregation of 1(hotes

Displays how much higher the Average RMS Voltage is thar
Reference Voltage at an aggregation of 2 hours

The Supply Voltage Unbalance is Evaluated Using the Methc
Symmetrical Components in Aocdance with IEC61009-30

I
Unbalance = {n} *100
Ip

This entry displays the verage Maximum/Minimum Unbalanc:
Values at an aggregation of 150/180 cycles (~3seconds)

This entry displays the Average Maximum/Minimum Unbalar
Values at an aggregation of 10 minutes

This entry displays the Averag®laximum/Minimum Unbalance
Values at an aggregation of 2 hours

SEE ALSO
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Monitoring RealTime Data

Voltage & Current Measurements

Power
Temperature
Phasors
Waveforms

Voltage Flickering

Pinst Waveform

Minimum / Maximum Flickering

Voltage & Current Harmonics

P & QO Harmonics

Spectrum
Harmonics Table

Voltage & Current, Min & Max Harmonics Table

PQ Min & Maximum Harmonics
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Power

This page displays different electrical power parameters relevant tdjhecific G4K Unit

Configuration

OPEN THE POWER SUMMRY WINDOW

A Access your G4K Urvia the Web Interfac’selectMonitoring ‘Power:

Average

Power

Phasors

Waveforms

Voltage & Current

Temperature

Valtage Flickering
Pinst Waveform

Min/Max Flickering

V & | harmonics

P & Q harmonics
Spectrum

Harmaonics Table

W/ Min/Max Harmonics

P/Q Min/Max Harmonics

A  ThePower Summary Windowwill now open:

Power Summary

Activé Power Reactlee Power Appare*t Power Tn’e PF Displace‘ment PF
Phase 1.. 22 511 kW 3.5602 kVAr 22.791 kVA 0.9877 (Ind) 0.9938 (Ind)
Phase 2| 14906 kW -2.7707 kVAr 15.161 KVA 0.9832 (Cap) 0.9961 (Cap)
Phase 3.- 13.527 kW -1.9910 kVAr 13.673 kVA 0.9893 (Cap) 0.9975 (Cap)
Neutral o 0.0000 kW -0.0001 kVAr 0.0001 kVA 0.0027 (Cap) --
Total i 50.944 kW -1.2015 kVAr 51.625 kVA 0.9868 (Cap) 0.9938 (Ind)

Verify yourConfigurationsin this windowthat displays:

A Active Power

A Reactive Power

A Apparent Power

A True & Displacement Power Factor

In most network configurations theé\ctive Power will reflect a Positive Value
Should it have aNegative Value recheck yourVoltage & Current Polarity

Configuration.

Negative Value

In the presence of a generator, thietive Power will reflect a



The table outlines the sections' Parameters including Definition:

PARAMETER DEFINITION

Active The amount of Active Power consumed as usable ent

Power Sometimes referred to as Real Power. The portion of power
that, averaged over a complete cycle of the AC waveform, resu
the net transfer of energy in one direction expressed as kWh.

In most network configurations theActive Power will reflect &
Positive Value Should it have &legative Value recheck yol
Voltage & Current Polarity Configuration. In the preence of .
generator, theActive Powerwill reflect aNegative Value

Elspec calculates the Active Power accurately by taking
Harmonics up to the 40th into account using the following formt

P=1 > Vi, j-Ii,j-Costi, j [Watt]

i = Harmonic

j = Phase

Reactive The amount of Reactive Power consumed as unusable en

Power Energy that flows bac and forth with no actual power floy
Reactive Power flow transfers no net energy to the load ar
sometimes referred to as Wattless power. Elspec calculates ret
power using the following formula:

~ ~ ~

i j k
Q=-Pq=-V|l|Sin0=V =T =[x Vy O =k(-Vxly+IxV}) [VAT]
Ix Iy O

Elspec calculates the sign of Q using the following formula:

{Z (—Vxi « Ivi +Vyi - Ixi )
Sign of Q =sign of ¢
Apparent The amount of Apparent Power; a vector addition of the Active

Power Readtive Power. The combination of active and reactive enc
(kVAh)

Elspec uses formula:

S = Vams © lams [VA]
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PARAMETER DEFINITION

True Power The ratio between Real Power & Apparent Power (a value bet
Factor (PF) 0 and 1). The most accurate measure of efficiency is the True |
Factor. It is defined as the sum of the P/S ratieer all the
Harmonics:
Pstgﬂ = Ps:'gﬂ * stg'n
if PF,, = 0 than IND; PF,, < 0 than CAP
QUADRAT PF UNIT
I + + + IND
Il - + - CAP
1] - - + IND
v + - - CAP

Displacement | Same as True PF, But Only With Fundamental Components:
Power Factor p

_ h1i
(PPH true PF = | e

S ,if @ = 0than CAP; if Q < 0thanIND
hi

SEE ALSO

Monitoring RealTime Data

Voltage & Current Measurements

Average

Temperature
Phasors

Waveforms

Voltage Flickering

Pinst Waveform

Minimum / Maximum Flickering

Voltage & Q@rrent Harmonics

> > > > > > > B> > > >

P & O Harmonics

83 ELSPEC G4K Fixed Power Quality Analyzer
USER & INSTALLATION GUIDE


http://www.elspec-ltd.com/

Spectrum
Harmonics Table

Voltage & Current, Min & Max Harmonics Table

> > > >

PQ Min & Maximum Harmonics
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Temperature

Ambient temperature is an important parameter both within an electrical cabinet and
within your G4K BLACKBOX Unit. Temperature extremes do affect measuring accuracy.
Therefore, monitoring the internatemperature of the instrument is important when
monitoring all measured electrical parameters to ensure that the values can be assumed to
be of maximum accuracy. A rise in power supply temperature could be a sign of loose
connections or some other malfation.

OPEN THE TEMPERATUREINDOW

A Access your G4K Uniia the Web Interfac’selectMonitoring »Temperature:

Summary \ & | harmonics

Voltage & Current P & Q harmonics
Average Spectrum

Power Harmonics Table
Temperature W/ Min/Max Harmonics
Phasors P/Q Min/Max Harmonics

Waveforms
Woltage Flickering
Pinst Waveform

Min/Max Flickering

A  TheTemperature Windowwill now open:

[RO] B MONITORING » TEMPERATURE

Internal Temperature

Internalavg Internalmin Internalmax

60.60 °C 59.05°C 62.45°C

External Temperature

External,,g External, External,a,
27.27°C 31.59°C 55.88 °C
PSU Temperature
PSUaug PSUmin PSUmax

63.34 °C 61.66 °C 65.31°C



The table outlines the sections' Parameters including Definition:

PARAMETER DEFINITION

Internal
Temperature

External
Temperature

PSU Temperature

[ Reset All Min/Max |

The average minimum, and maximum intern
temperature of theDSP Module

Utilizing a PT100 Thermometeraverage, minimum, ar
maximum outside temperatures are monitored The
temperatures measured every network cycle and avere
over 10 cyclesThe data is stored in the PQZIP files e\
10 minutes.

The average minimum and maximum temperature of
Power Supply Modél

Reset all Min/Max measurements of your G4K Unit

SEEALSO

Monitoring RealTime Data

> > > > > > > > > > > > > > >

Voltage & Current Measurements

Average
Power

Phaors
Waveforms

Voltage Flickering

Pinst Waveform

Minimum / Maximum Flickering

Voltage & Current Harmonics

P & Q Harmonics

Spectrum
Harmonics Table

Voltage & Current, Min & Max Harmasi Table

PO Min & Maximum Harmonics




Phasors

A Phasor is a vector representation of the Voltages & Currents in the system. The Phasor
Window of the BLACKBOX Web Interface represents both Wye and Delta Voltage
Configurationsin a Phasor format. Therefore, the Phasors are a vector representation of
the First Harmonic.

NOTENOTENOTE

A In order to display the Phasor graph, ensure that you install the ActiveX-ipldigpm
Gigasoft (downloadable either frorilspec's Website's Support Section alternatively
can be installed directly from yolBLACKBOX CP You will receive the followingrror
message if the program is not installed:

Charting plugin initialization failed!
Browser security prevents automatic

installation of ActiveX control

A For Intemet Explorer 8/9 Users Once you have installed Gigasoft, ensure that the
Internet Explorer is running i@ompatibility View:

prer /\

5 Management e ~=

OPEN THE PHASORS WDDW

A Access your G4K Urvia the Web Interfacc.’selectMonitoring *Phasors:

Summary V & | harmonics

Voltage & Current P & Q harmonics
Average Spectrum

Power Harmonics Table
Temperature Vi Min/Max Harmonics
Phasors P/Q Min/Max Harmonics

Waveforms
Voltage Flickering
Pinst Waveform

Min/Max Flickering



http://www.elspec-ltd.com/?catid=%7bE7B082A7-0E57-4CAF-B3F9-1AB571659798%7d

A ThePhasorWindow will now open:

B MONITORING » PHASORS

[ [Voltage] [ [Current] I [Diff Voltage] 7[Hormallze]

Ampl Angle

mv 2281V 0° T
v, 2298V -120.06 *
Hv. 2306V 120.16 °
[ QA 0.492 V 1617 °

Vi 396.5962 30.09°
V., | 3982680V  -89.89°

Bv., 3975296v  1499°

180

[ |8 0.814 A 168.76 °

l, 0.625 A 54.84 °
H. 0.495 A 50.89 °
H. 0.000A  -13962°

The table outlines theections' Parameter options (for your selection) including their
Definition:

PARAMETER DEFINITION

Voltage Displays Voltage Phase to Neutral Phasor (only present with W
Wire configuration)

Current Displays Phase Current

Diff Displays the Phasto Neutral Voltages Phasor

Voltage

Diff Displays the Phase to Phase Current (only present with Delta &
Current configuration)

Normalize | Displays the all vector as part of the largest vector
Ampl The Amplitude of each Phasor

Angle V1 /V12 is ateQall dher vectors are in relation to V1 /V12



CHART OPTIONS

A Right-click on the charto accessariousoptions & capabilities for the chart

Viewing Style L
Border Style »
Font Size »
Show Legend

Mumeric Precision »
Plotting Method »
Data Shadows r

Include Data Labels
Mark Data Points
Grid Options »

Show Annotations

Maximize...
Customization Dialeg...

Export Dialog...

Help

A You may use the following chart options & capabilities:

A Viewing Style: Different styling options Color / Monocbme (B&W)
with/without Symbols / Bitmap etc. By selecting the option you can view on

screen the different styles available to you

Border Style:No Border, Thin Line, Shadow / Inset

Font Size:Large / Medium / Small

Show Legend: Display / Not display Legl

Plotting Method: From Line / Point / Point & Line

Data Shadows:Off / Shadow / 3D

Include Data Labels Include / Exclude Numeric Data Labels

Mark Data Points: Mark/Unmark Data Points

> > > > > > > >

Dashed Grid Lines & One Pixel Grid Lines
A Maximize: Min / Max the Phasor Graph Only
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A Customization Dialog- Various General Graph Customization Option&ll

options).
i N
Customization... | — L E@g
{ General | Flat | Subsets I Font I Calar | Style I
Main Title: || [ Show Annotations
Sub Title: |
— Border Style — Mumeric Precizion
" Mo Border & Line L 1 = 2 3
7 Shadow 3D Inzet
]
—Yiewing Style — Grid Lines
| & Colar i~ Bath w0 R  MNone
| i Monochrome [+ Fadiuz Labels
i Monochrome + Spmbals
| |
— Font Size
i Lange i pedium " Smal
I
l k. | Cancel | Apply | Help | Export... | b aximize. ..
= 7 |

A Export Dialog - Various Export Options:

— E=port
* etaFile

" BMP

& JPG

 PNG

" Text #Data Orly

— Export Destination

* ClipBoard
" File

™ Printer

Browze | I

— Object Size
% Mo Specific Size

“fidth:

i Millimeters

|1 0oo ¢

i Inches

Eril] [ hitz

™ Puaints

Cancel |

Help |
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SEE ALSO

Monitoring RealTime Data

Voltage & Current Measurements

Average
Power

Temperature
Waveforms

Voltage Flickering

Pinst Waveform

Minimum / Maximum Flickering

Voltage & Current Harmonics

P & Q Harmonics

Spectrum
Harmonics Table

Voltage & Current, Min & Max Harmonics Table

> > > > > > > > > > > > > D> I

PO Min & Maximum Harmonics




Waveforms

The Waveform page displays the actual Voltage & Current waveforms monitored by your
G4K BLACKBOX Unit.

NOTENOTENOTE

A In order to display the Phasor graph, ensure that you install thevaxtiplugin from
Gigasoft (downloadable either frorilspec's Website's Support Section alternatively
can be installed directly from yolBLACKBOX CP You will receive the following error
message if the program is not installed:

Charting plugin initialization failed!
Browser security prevents automatic

installation of ActiveX control

A For Internet Explorer 8/9 Users Once you have installed Gigasoft, ensure that the
Internet Explorer is running i@ompatibility View:

orer

N
(vl L}‘t,)l X ||| &2 Live Searc
o )

sl Management B -2 &=

OPEN THEWAVEFORM3NINDOW

A Access your G4K Urvia the Web Interfacc.’selectMonitoring *Waveforms:

Summary V & | harmonics

Vaoltage & Current P & Q harmaonics

Average Spectrum

Power Harmonics Table
Temperature W/ Min/Max Harmonics
Phasors P/Q Min/Max Harmonics
Waveforms

Vaoltage Flickering

Pinst Waveform

Min/Max Flickering


http://www.elspec-ltd.com/?catid=%7bE7B082A7-0E57-4CAF-B3F9-1AB571659798%7d

A TheWaveformsWindow will now open:

[RO] B MONITORING » WAVEFORMS

R O)

Extension:. 4

2 Cycles

3 Cycles
4 Cycles
r [an] . =y T
i [viz] 600 f i I
M [Vas] SUUE— \\
® [vai] 400 z ™
™[] 0 /'/ \\
[ e / \
) ) 100 ; / \
il [ = 77 / \
[} -100 /
I [las] / \\
[ [lad]

'
[e)
=
=

Trrr L IIIIDIIII|IIII
I~
|
1

-400 \ /
=500 - \\_//
-600— i
6 12 18 24 30 36 42 48 34 60

The table outlines the sections' Parameter options (for your selection) including their
Definition:

PARAMETER DEFINITION

Cycle Cycle Selection (2 Cycles)

All Checking the "All graphs" box will automatically select all
boxes below

Voltage & Depending on your power configuration, you can view

Current combinations of phase to phase and phase to line voltage
current combinations by making selections the appropriate
check boxes



CHART OPTIONS

A By rightclicking on the chart you have various chart options & capabilities available

to you:
Viewing Style [
Border Style L
Font Size »
v Show Legend
Murneric Precision »
Plotting Method [
Data Shadows »
Grid Options »
Graph and/or Table »
Peoint Label Orientation »

Mark Data Points
Show Annotations

Undo foom

Maxirnize...
Customization Dialog...

Export Dialeqg...
Help
A Viewing Style: Different styling options Color / Monochrome (B&W)

with/without Symbols / Bitmap etc. By selecting the option you can view on
screen the different styleavailable to you

A Border Style:No Border, Thin Line, Shadow / Inset
A Font Size:Large / Medium / Small
A Display / Not displayLegend
A Numeric Precision:No up to 3 Decimals
A Plotting Method: From Line / Bar / Point / Area / Spline / Combinations
A Data Shadows Off / Shadow / 3D
A Grid Options: Various grid options ranging from dots / lines / different axis
etc.
94 ELSPEC G4K Fixed Power Quality Analyzer
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A Graph & TableDisplay either the graph / table / both:

0.316 0487 -0.220
0270 0.245 -0.219
0439 0463 -0.367
0043 -0.391 -0.513
0045  0.098 -0.338

0365 -0.293 0.509

0415 0195 -0.172

0.244  -1.485 -0.244
-1.709 -0.488

D488 -1.221

-0.244  -1.953 -2.197

Point Label Orientation: Auto / Vertical / Horizontal / Slanted

>

>

Mark Data Points:Displays data points on graph

>

Show Annotations: Displays annotdons data descriptions

>

Zoom / Undo Zoom- Zoom in /out on your graph:
A From the main Waveform window, select an area to zoom in.-Left
click and drag the mouse to define the area:
TR VIl I |

I, A A

I
\

\
\
' 5%/’ \\ :
\

A The enlarged area will now appear in the window

A Zoom out by right/clicl” & selectZoom out

A Maximize: Maximize / Minimize graph
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A Customization Dialog- Various General Graph Customization Option&ll
options apart from zooming above)

e -
Customization.. | o [ by eS|

General | Plot | Subszets | Foints | Az | Font | Color | Style |

cowsern [N EEEEDM

™ Shadow Col
adew e — Quick Stylez

— Graph Attributes

i GraphF d
fEE e ¥ Bitmap / Gradient Styles

™ Graph Background

Light b edivim Drark,
€ Table Foreground 7 Inzet % |nzet 7 Inzet
€ Table Background " Shadow " Shadaw " Shadaow
= Line = Line  Line

= Mo Border " MNoBorder ¢ MoBorder

ak. | Cancel | Apply | Help | Ewport... | Ma:-:imize...l

i hetaFile " BMP O PG i OPMG " Teut/ Data Only

— Export Destination

* ClipBoard

™ File Erowse | I

™ Printer

* MoSpeciicSize O Milimeters 7 Inches " Points
Cancel |
"Width: I'IEIEIEI 4 70 Urits o
elp |
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SEE ALSO

Monitoring RealTime Data

Voltage & Current Measurements

Average
Power

Temperature
Phasors

Voltage Flickering

Pinst Waveform

Minimum /Maximum Flickering

Voltage & Current Harmonics

P & Q Harmonics

Spectrum
Harmonics Table

Voltage & Current, Min & Max Harmonics Table

> > > > > > > > > > > > > D> I

PO Min & Maximum Harmonics




Voltage Flickering

Displays the short & long term Voltage Flickering to a very close approximation of the
EN50160 values.

OPEN THE VOLTAGELICKERING WINDOW

A Access your G4K Urvia the Web Interfac’selectMonitoring »Voltage
Flickering:

LT

Summary V & | harmonics

Vaoltage & Current P & Q harmonics

Average Spectrum

Power Harmonics Table
Temperature W/ Min/Max Harmonics
Phasors P/Q Min/Max Harmonics
Waveforms

Voltage Flickering

Pinst Waveform

Min/Max Flickering

A TheVoltage FlickeringWindow will now open:

[RO] M MONITORING » VOLTAGE FLICKERING

Voltage Flickering

PST PSST PST SPLT PLT LPLT LPLT LPLT
INST 10 Sec. 10 Min. 1 Hour 2 Hour 10 Hour 1 Day 7 Day

Viz | 0.315702 0.292279 0.291420 0.273509 0.270095 0.305009 0.299435 0.410882
Vaz | 0.347245 0.299165 0.289953 0.270103 0.268835 0.304742 0.297192 0.481015

V31 | 0332792 0.297885 0.294528 0.273342 0.270989 0.306527 0.300819 0.465656

10 Min. 2 Hours
Timestamp 11/09/2010 11:50:00 11/09/2010 10:00-00

Flag Mot flagged Mot flagged



The table outlines the sections' Parameter options (for your selection) including their
Definition:

PARAMETEHR DEFINITION

PST INST Instantaneous flicker evaluationOutput of Black 5 of theFlickermeter in
Accordance with IEC61006-15 Edition 2

PSST 10 | An Elspec measurement designed to get quicker results regarding Flic
Sec. evaluation. This measurement reaches a very close approximation of
EN50160 values, but in a framti of the time.

The PSST is calculated the same as PST but averaged over 10 seconds
Elspec defined value is valuable in that it enables faster assessment of
flicker. Elspec PSST converges to a real value within 3 min from a dr¢
flicker change or immediately for periodic steady state flicker

PST

Psy = /0.0314P,, + 0.0525P,; + 0.0657P;; + 0.28P,;c + 0.08P

Where the Percentile®,, P,, P, P,,, P, are the Flicker Levels Exceeder
for 0.1, 1, 3, 10 & 50% of the Time During The Observation Period.
30FEEE® OO06 ET OEA &I O O1 A )1 AEA,
Used. The Smoothed Values are Obtained Using the Following Formulas
P(1s) = (P(.7) + P(1) + P(1.5))/3

P(3s) = (P(2.2) + P(3) + P(4))/3

P(10s) = (P(6) + P(8) + P(10) + P(13) + P(17))/5

P(50s) = (P(30) + P(50) + P(80))/3

PST 10 Short term flicker evaluation.

Min Psris a value measured over 10 minutes that characterizes the likelihc
that the voltage fluctuations would result in perceptible light flicker. A valt
of 1.0 is designed to peesent that 50% of people would perceive flicker in
60 watt incandescent bulb.

PLT e
= |E:':1 PS:?I.'-:
Prr = N
N
Where Psr, (i=1, 2,3, ...)are the Consecutive Readings of the P,
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PARAMETER DEFINITION

SPLT 1 Hour An Elspec measurement designed to get quicker results regarding Flic
evaluation. This measurement reachesery close approximation of the
EN50160 values, but in a fraction of the time.

The SPLT is calculated the same as PLT but averaged over 1 hour.
Elspec defined value is valuable in that it enables faster assessmen
the flicker

PLT 2 Hour The LongTerm PLT is Derived From the Shdrerm Values Over 1:
Short-Term Values of 10 Minutes Each Over a Period of 2 hours

LPLT 10 Hou, An Elspec measurement designed to give better results regarding Flic
evaluation by using a longer averaging time. Thel® calculated the
same as R but averaged over 10 hours to allow a quicker "long terr
average

LPLT 7 Day | An Elspec measurement designed to give better results regarding F
evaluation by using a longer averaging time.

The LRr is calculated the sae as Pr but averaged over 7 days, as
EN50160 parts45

[Reset Fiickering] Reset all Flickering measurements of your G4K Unit

SEE ALSO

Monitoring RealTime Data

Voltage & Current Measurements

Average
Power

Temperature
Phasors

Waveforms

Pinst Waveform

Minimum / Maximum Flickering

Voltage & Current Harmonics

P & O Harmonics

Spectrum
Harmonics Table

Voltage & Current, Min & Max Harmonics Table

> > > > > > > > B> > B> > > > >

PO Min & Maximum Harmonics




Pinst Waveform

Pinst is instantaneous flicker sensation that the G4K calculates for every selected channel.

OPEN THE PINST WAVEIRM WINDOW

A Access your G4K Urvia the Web Interfac’selectMonitoring *Pinst
Waveforms:

Summary V & | harmonics

Voltage & Current P & Q harmonics

Average Spectrum

Power Harmanics Table
Temperature Wil Min/Max Harmonics
Phasors P/Q Min/Max Harmonics
Waveforms

Woltage Flickering

Pinst Wavetorm

Min/Max Flickering

A ThePinst WaveformsWindow will now open:

[RO] B MONITORING » PINST WAVEFORM

Mi[an w %' %'
% (Vo] 0.032 ; '
® [Vas] 0.030 -
™ [vai] 0.028
0.026 -
0.024 :
0.022 f —
0.020 f Py v s
0.018 o : X N \‘J

A
NN AN

0.012F —+——H
0010 |
23 48 63 92 115 138 161 184 207 230 253
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The table outlines the sections' Parameter options (for your selection) including their

Definition:
All Checking the "All graphs” box will automatically select all
boxes below
Voltage Select the applicable channel for Flickering Waveform disp
Channels

SEE ALSO

Monitoring RealTime Data

Voltage & Current Measurements

Average
Power

Temperature
Phasors

Waveforms

Voltage Flickering

Minimum / Maximum Flickering

Voltage & Current Harmonics

P & O Harmonics

Spectrum
Harmonics Table

Voltage & Current, Min & Max Harmonics Table

> > > > > > > > B> > > > > > >

PO Min & Maximum Harmonics
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Minimum / Maximum Flickering

Displays the minimum & maximum short & long term Voltage kg vales to a very
close approximation of the EN50160 values.

OPEN THE MIN/MAX FOKERING WINDOW

A Access your G4K Urvia the Web Interfac’selectMonitoring *Min/Max
Flickering:

Summary V & | harmonics

Vaoltage & Current P & Q harmonics

Average Spectrum

Power Harmonics Table
Temperature W/ Min/Max Harmonics
Phasors P/Q Min/Max Harmonics
Waveforms

Valtage Flickering
Pinst Waveform

Min/Max Flickering

A  TheMin/Max FlickeringWindow will now open:

[RO] B MONITORING » MIN/MAX FLICKERING

[Reset All Miniax |

Min/Max Flickering

PSST PSST PST SPLT PLT LPLT LPLT LPLT
2 Sec. 10 Sec. 10 Min. 1 Hour 2 Hour 10 Hour 1 Day T Day
v, Min N/A N/A N/A N/A N/A N/A N/A N/A
" Max. = 7163710 | 2312763 124.9797 1.194570 0.950628 0.580950 0.473969 0.410882
v, Min N/A N/A N/A N/A N/A N/A N/A N/A
“ Max. 70519.79 | 2276793 124.8582  1.407181 1.182908 0.780778 0.654229 0.481015
v Min. MIA MNIA N/A MNIA NIA MNIA MIA MNIA
U Max 7187271 | 2310675 | 1252780 | 1350295 | 1109858 | 0752893 0624114 0465656
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The table outlines the sections' Parameter options (for your selection) including their
Definition:

PARAMETER DEFINITION

PST INST Instantaneous flicker evaluationOutput of Block 5 of the-lickermeter in
Accordance with IEC61006-15 Edition 2

PSST 10 Sec. | An Elspec measurement designed to get quicker results regarding Flic
evaluation. This mesurement reaches a very close approximation of tr
EN50160 values, but in a fraction of the time.

The PSST is calculated the same as PST but averaged over 10 seconds
Elspec defined value is valuable in that it enables faster assessment of
flicker. Elspec PSST converges to a real value within 3 min from a dre
flicker change, or immediately for periodic steady state flicker

PST

Psy = /0.0314P,, + 0.0525P,; + 0.0657P;; + 0.28P,;; + 0.08P

Where the Percentile®,,, P,, Ps, Py,, P, are the Flicker Level Exceeded
for 0.1, 1, 3, 10 & 50% of the Time During The Observation Period. The £

006 ET OEA &I Oi 61 A )T AEAAOAOG OEA
Smoothed Values are Obtained Using the Following Formulas:

P(1s) = (P(.7) + P(1) + P(1.5))/3

P(3s) = (P(2.2) + P(3) + P(4))/3

P(10s) = (P(6) + P(8) + P(10) + P(13) + P(17))/5

P(50s) = (P(30) + P(50) + P(80))/3

PST 10 Min Short term flicker evaluation.

Psris a value measured over 10 minutes that characterizes the likelihood t
the voltage fluctations would result in perceptible light flicker. A value ¢
1.0 is designed to represent that 50% of people would perceive flicker in ¢
watt incandescent bulb.

PLT —

Pir = |
1‘ N

Where P, (i = 1, 2, 3, ...) are Consecutive Readings of the Srern

Severity P,
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PARAMETER DEFINITION

SPLT 1 Hour An Elspec measurement designed to get quicker results regarding Flic
evaluation. This measurement reaches a very close approximation of
EN50160 values, but in a fraction of the time.

The SPLTis calculated the same as PLT but averaged over 1 hour. 1
Elspec defined value is valuable in that it enables faster assessment of
flicker

PLT 2 Hour The LongTerm PLT is Derived From the Shdrerm Values Over 12 Shert
Term Values of 10 MinutesaEh Over a Period of 2 hours

LPLT 10 Hour An Elspec measurement designed to give better results regarding Flic
evaluation by using a longer averaging time. The-li®calculated the same
as Rrbut averaged over 10 hours to allow a quicker "long teanerage

LPLT 1 Day An Elspec measurement designed to give better results regarding Fli
evaluation by using a longer averaging time.

The LRris calculated the same asPBut averaged over 1 day

LPLT 7 Day An Elspec measurement designed to give teetresults regarding Flick
evaluation by using a longer averaging time.

The LRris calculated the same as:®ut averaged over 7 days, as per EN5(
parts 415

nfMax Reset all Flickering measurements of your G4K Unit

SEE ALSO

A Monitoring RealTime Data A Voltage & Current Harmonics
A Voltage & Current Measurements A P & Q Harmonics
A Average A Spectrum
A Power A Harmonics Table
A Temperature A Voltage & Current, Min & Max
A Phasors Harmonics Table
A @rms A PQ Min& Maximum Harmonics
A Voltage Flickering
A Pinst Waveform
A Minimum / Maximum Flickering
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Voltage & Current Harmonics

This window opens the Spectrum of Voltage & Current Harmonics measured by your G4K
Unit. The graph is able to display of up to 40 Harmonics.

OPEN THE V&I HARMONIS WINDOW

A Access your G4K Uniia the Web Interfac’selectMonitoring *V&I
Harmonics:

Summary W & | harmonics

Voltage & Current P & Q harmonics

Average Spectrum

Power Harmonics Table
Temperature Wi Min/Max Harmonics
Phasors P/Q Min/Max Harmonics
Waveforms

Voltage Flickering
Pinst Waveform

Min/Max Flickering
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A TheV&Il HarmonicsWindow will now open:

B MONITORING » V & | HARMONICS

150/180 Cycles 10 Min.
Timestamp 17/07/2011 12:09:38 17/07/2011 12:00:00
Flag Flagged: V1,V2,V3 Flagged: V1,V2 V3
Measurement Type Harmonics -

Range: 1-8 v|

Interharmonics

150/180 Cycles Harmonic
150/180 Cycles Interharmonic
10 min Harmonic

10 min Interharmonic

2 hour Harmonic

2 hour Interharmonic
Harmonic’s Angle

¥ [First] I [Relative]

<l
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V31
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The table outlines the sections' Parameter options (for your selection) including their

Definition:

PARAMETER DEFINITION

Timestamp Indicates the timestamps of the last averaging intervals
Flag Indicates whether or not the last t@rval is valid according

the set standard
MEASUREMENT YPE
Harmonics Real time (10/12 cycles) calculation of sub group harmoim

accordance with IEC610087.

1
2 — 2
ng,n _ E CR+£
i=1

Interharmonics Real time (10/12 cycles) calculation of inter sub g

harmonics in accordance with IEC610087.

150/180 Cycle.  150/180 Cycle averaging of the sub group harmonics

Harmonic



PARAMETER DEFINITION

150/180 Cycles
Interharmonic

10 Min Harmonic

10 Min
Interharmonic

2 Hour Harmonic

2 Hour
Interharmonic

Harmonic's Angle

RANGE

1-8

1-16
1-32
1-50

OPTIONS

First

Relative

All

Voltage & Current

150/180 Cycle averaging of the inter sub group harmonics

10 Minutes averagingfdhe sub group harmonics

10 Minutes averaging of the inter sub group harmonics

2 Hours averaging of the 10 minutes averaging of the sub ¢
harmonics

2 Hours averaging of the 10 minutes avaragof the inter su
group harmonics

The angle of each harmonic based on the real time value

Select the number of harmonics to be displaye8 1
Select the number of harmonics to be displayed
Select the numbebof harmonics to be displayed32

Select the number of harmonics to be displaye8d

Check/Uncheck the checkbox in order to display/not displa
first harmonic

Check/Uncheck the checkbox in order to display/not disple
harmonics relative to the first harmonic (Whereas the -
harmonic is 100, and the other harmonic values as part o
harmonic 100)

Checking the "All" will display all the channels

Select the applicable Voltage / Current cmahto be displayec



CHART OPTIONS

A By rightclicking on the chart you have various chart options & capabilities available

to you:
Viewing Style [
Border Style L
Font Size L

v Show Legend

Murneric Precision »
Plotting Method [
Data Shadows »
Grid Options »
Graph and/or Table »
Peoint Label Orientation »

Mark Data Points

Show Annotations

Undo foom

Maximize...

Customization Dialog...

Export Dialeqg...

Help

A

> > > > > > >

Viewing Style: Different styling options Color / Monochrome (B&W)
with/without Symbols / Bitmap etc. By selecting the option you can view on
screen the different styles available you

Border Style:No Border, Thin Line, Shadow / Inset

Font Size:Large / Medium / Small

Display / Not displayLegend

Numeric Precision:No up to 3 Decimals

Plotting Method: From Line / Bar / Point / Area / Spline / Combinations
Data Shadows:Off / Shadav / 3D

Grid Options:Various grid options ranging from dots / lines / different axis
etc.

Graph & TableDisplay either the graph / table / both:

g ol ]
W1 0.016 0.003 0.005
W2 0.013 0.003 0.003
W3 007 0.003 0.005
WM 0.002 0.003 0.003
W12 0.005 0.003 0.003
W23 0.008 0.002 0.003
Wil 0.003 0.003 0.002

Point Label Orientation: Auto / Vertical / Horizontal / Slanted
Mark Data Points:Displays data points on graph

Show Annotations: Displays annotations data desptions



A Zoom / Undo Zoom- Zoom in /out on your graph:

A From the main Waveform window, select an area to zoom in.-Left

A

click and drag the mouse to define the area:

0.016

0.014

0.012

0.010

0.008

O

4 5

The enlarged area will now appear in the window

Zoom out by right/clicl’& selectZoom out

A Maximize: Maximize / Minimize graph

A Customization Dialog- Various General Graph Customization Option&ll
options apart from zooming above)

i+

Customization...

General | Plot | Subszets | Foints | Az | Font Color | Style |
Graph Attributes

o EEEEEEEE

Cweens [EEEEEDE
" Shadaow Col
adew e [uick Shyles
" GraphF d
fEE e [v Bitmap / Gradient Styles
(" Graph Background
Light b edivim Drark,
" Table Foreground
" Inget i |nget (" Inzet
" Table Back, d
AHie Baskgran £ Shadow  Shadow ¢ Shadow
" Line " Line " Line
" Mo Border " Mo Border " Mo Border
ak. Cancel Help Ewport... | b aximize. .
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A Export Dialog - Various Export Options:

E=part
+ MetaFie " BMP  © JPG " PMNG " Text # Data Only

Ewport Destination

* ClipBoard

" File |

" Prinker

* MoSpecific Size  © Milimeters " Inches " Paints
Cancel
Wfidth: |1DDD ¢ Eril] [ hitz =
elp

SEE ALSO

Monitoring RealTime Data

Voltage & Current Measurements

Average
Power

Temperature
Phasors

Waveforms

Voltage Flickering

Pinst Waveform

Minimum / Maximum Flickering

P & Q Harmonics

Spectrum
Harmonics Table

Voltage & Current, Min & Max Harmoni€able

> > > > > > > > > > > > > > >

PQ Min & Maximum Harmonics
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P & Q Harmonics

This window opens the Active & Reactive Harmonic Powers measured by your G4K Unit.

OPEN THE P&Q HARMOMNIS WINDOW

A Access your G4K Urvia the Web Interfac’selectMonitoring ‘P&Q
Harmonics:

Summary V' & | harmonics

Valtage & Current P & Q harmonics

Average Spectrum

Fower Harmanics Table
Temperature Wi Min/Max Harmonics
Phasors P/Q Min/Max Harmanics
Waveforms

Voltage Flickering

Pinst Waveform

Min/Max Flickering

A TheP&Q HarmonicsWindow will now open:
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B MONITORING » P & Q HARMOHNICS

Range: 1-50 |~ I [First]

80
U

[Py 25000 1

20000+

150004

10000

5000-F

-s000-F

100004

15000+

20000+

-25000F

1 2 3 4 5 [} 7 8

The tabk outlines the sections' Parameter options (for your selection) including their

Definition:

RANGE

1-8 Select the number of harmonics to be displaye8 1

1-16 Select the number of harmonics to be displayed@

1-32 Select the numbe of harmonics to be displayed3R

1-50 Select the number of harmonics to be displaye8a

OPTIONS

First Select either Yes/No in order to display or not display the

harmonic

All Checking the "All" will display all the channels

P1 Checking the"P1" box will display the Active Power (P) of the
114 ELSPEC G4K Fixed Power Quality Analyzer
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line

PARAMETEH DEFINITION

OPTIONS

P2 Checking the "P2" box will display the Active Power (P) of
second line

P3 Checking the "P3" box will display the Active Power (P) of the
line

Q1 Checking the "Q1" box will display the Reactive Power (Q) of the
line

Q2 Checking the "Q2" box will display the Reactive Power (Q) o
second line

Q3 Checking the "Q3" box will display the Reactive Power (Q) o
third line

CHART OPTIONS

A By right-clicking on the chart you have various chart options & capabilities available
to you:
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Viewing Style [

Border Style L
Font Size »
v Show Legend
Murneric Precision »
Plotting Method 3
Data Shadows »
Grid Options »
Graph and/or Table r
Point Label Orientation [

Mark Data Points
Show Annotations

Undo foom

Maxirnize...
Customization Dialog...

Export Dialeg...

Help

A Viewing Style: Different styling options Color / Monochrome (B&W)
with/without Symbols / Bitmap etc. By selecting the option you can view on
screen the different styles available to you

Border Style:No Border, Thin Line, Shado/ Inset

Font Size:Large / Medium / Small

Display / Not displayLegend

Numeric Precision:No up to 3 Decimals

Plotting Method: From Line / Bar / Point / Area / Spline / Combinations
Data Shadows:Off / Shadow / 3D

> > > > > > >

Grid Options: Various grid options rarigg from dots / lines / different axis
etc.

A Graph & TableDisplay either the graph / table / both:

a1 0610 0316 0487 -0659 0220 0512 0413 1240 -0145 0245
Q2 0514 0270 0245 -0586 0219 0391 0075 -0516 0097 0195
&3_ 0927 0439 0463 -0903 0367 075 0243 -0876 0465 0318
A Point Label Orientation: Auto / Vertical / Horizontal / Slanted
A Mark Data Points:Displays data points on graph
A Show Annotations: Displays annotations data descriptions
A Zoom / Undo Zoom- Zoom in /out on yourgraph:
A From the main Waveform window, select an area to zoom in.-Left
click and drag the mouse to define the area:
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A The enlarged area will now appear in the window

A Zoom out by right/clicl»& selectZoom out

A Maximize: Maximize / Minimize graph

A Customization Dialog- Various General Graph Customization Option&ll
options apart from zooming above)

General I Plat | Subsets | Faints I iz I Font | Color | Style I

— Graph Attributes

Coowoes [EEEEECD

" Shadow Cal
Bt — Cluick Styles

" Graph F d
R ¥ EBitmap / Gradient Styles

" Graph B ackground

Light bl edium Drark.
€ Table Foreground 7 Inset * |nset 7 Inset
" Tabie Backgriound " Shadow " Shadow " Shadow
= Line = Line = Line

= Mo Border { MoBorder MoBorder

0k | Cancel | Apply | Help | Expaort... b aximize. ..

A Export Dialog - Various Export Options:
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— E=part
' MetaFile " BMP O JPG " PNG

" Text #Data Orly

— Export Destination

* ClipBoard

i~ File Browze | I

™ Printer

— Object Size
% Mo Specific Size O Milimeters i Inches

“fidth: |1 0oo ¢ 70

Cancel |

™ Puaints

[ hitz

Help |
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SEE ALSO

Monitoring RealTime Data

Voltage & Current Measurements

Average
Power

Temperature
Phasors

Waveforms

Voltage Flickering

Pinst Waveform

Minimum / Maximum Flickering

Voltage & Current Harmonics

Spectrum
Harmonics Table

Voltage & Current, Min & Max Harmonics Table

> > > > > > > > > > > > > D> I

PO Min & Maximum Harmonics




Spectrum

This window opens the Voltage & Current Sub & IftErmonics measured by your G4K

Unit.

OPEN THE SPECTRUM WDOW

A Access your G4K Uniia the Web Interfac’selectMonitoring *Spectrum:

Voltage & Current
Average

Power
Temperature
Phasors
Waveforms
Valtage Flickering
Pinst Waveform

Min/Max Flickering

WV & | harmonics

P & Q harmonics
Spectrum

Harmonics Table

W/ Min/Max Harmonics

P/Q Min/Max Harmonics
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A TheSpectrum Window will now open:

[RO] B MONITORING » SPECTRUM

I [DCc] W [First] [ [Relative]

™ [an]

Wi [viz]

400+

350+

300+

250+

200+

150+

100+

50+

£l = =
V12 V23 V31
N s mm— uaf st
234 95 Hz 70486 Hz MT74.77 Hz 1644 67 Hz 2114 58 Hz
469.91 Hz 939.81 Hz 1409.72 Hz 1879.62 Hz 234953 Hz

The table outlines the sections' Parameter optsofior your selection) including their

Definition:

PARAMETER DEFINITION

DC

First

Relative

All

Voltage &
Current

Check/Uncheck the checkbox in order to display/not display
DC Harmonics

Check/Uncheck the checkbox in order to display/not display
First Harmonic

Check/Unbeck the checkbox in order to display/not display
harmonics relative to the first harmonic (Whereas the -
harmonic is 100, and the other harmonic values as part o
harmonic 100)

Checking the "All" will display all the channels

Select the applicable Voltage / Current channel to be displaye:



CHART OPTIONS

A By rightclicking on the chart you have various chart options & capabilities available

to you:
Viewing Style [
Border Style L
Font Size »
v Show Legend
Murneric Precision »
Plotting Method [
Data Shadows »
Grid Options »
Graph and/or Table »
Peoint Label Orientation »

Mark Data Points
Show Annotations

Undo foom

Maxirnize...
Customization Dialog...

Export Dialeqg...
Help
A Viewing Style: Different styling options Color / Monochrome (B&W)

with/without Symbols / Bitmap etc. By selecting the option you e@w on
screen the different styles available to you

Border Style:No Border, Thin Line, Shadow / Inset

Font Size:Large / Medium / Small

Display / Not displayLegend

Numeric Precision:No up to 3 Decimals

Plotting Method: From Line / Bar / Point / Are&pline / Combinations
Data Shadows:Off / Shadow / 3D

> > > > > > >

Grid Options:Various grid options ranging from dots / lines / different axis
etc.

A Graph & TableDisplay either the graph / table / both:

29740 HZ 324,60 HZ 36080 HZ 40300 HZ 4410 20 HZ 47740 HZ
310.00 Hz 347 20 Hz 38440 Hz 42160 Hz 458.80 Hz 496.00 Hz

V1 0000 0002 0004 0022 0003 0002 0002 0003 0004 0002 0000 0001
Wz 0.o00 0001 0003 0017 0002 0002 0001 0003 0001 0001 0000 0001
V3 0.o01 0001 0003 0027 0004 0002 Q002 0002 0003 0003 0001 0001

Point Label Orientation: Auto / Vertical / Horizontal / Slanted
Mark Data Points:Displays data points on graph

Show Annotations: Displays annotations data descriptions

> > > >

Zoom / Undo Zoom- Zoom in /out on your graph:



A From the main Waveform window, select an area to zoom in.-Left
click and drag the mouse to define the area:

| 1 ||
V1 V2 V3

.l i

29140 Hz 874 20 Hz Q 1457.00 Hz 2039.80 Hz 2622 60 Hz
58280 Hz 1165.60%z 174840 Hz 233120 Hz 2914.00 Hz

A The enlarged area will now appear in the window

A Zoom out by right/clicl»& selectZoom out

A Maximize: Maximize / Minimize graph

A Customization Dialog- Various General Graph Customization Option&ll
options apart from zooming above)

Customization...

|‘ General | Flat | Subzets | Puaints | Bz | Fant Color | Style |

Comen | (R EEEECD

Shadow Col
St Cluick Styles

Graph Attributes

Graph Foreground

~
~

[v Bitmap / Gradient Styles
(" Graph Background
~
~

Light edium Drark:.
Table Foreground

" Inzet * |nzet " Inget
Table Background £ Shadow  Shadow (" Shadow

" Line " Line " Line

" Mo Border " Mo Border " Mo Border

ak. Cancel Help Ewport... | b aximize. .
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A Export Dialog - Various Export Options:

E=part
+ MetaFie " BMP  © JPG " PMNG " Text # Data Only

Ewport Destination

* ClipBoard

" File |

" Prinker

* MoSpecific Size  © Milimeters " Inches " Paints
Cancel
Wfidth: |1DDD ¢ Eril] [ hitz =
elp

SEE ALSO

> > > > > > > > > > > > > > >

Monitoring RealTime Data

Voltage & Current Measurements

Average
Power

Temperature
Phasors

Waveforms

Voltage Flickering

Pinst Waveform

Minimum / Maximum Flickering

Voltage & Current Harmonics

P & Q Harmonics

Harmonics Table

Voltage & Current, Min & Max Harmonics Table

PQ Min & Maximum Harmonics
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Harmonics Table

This page summarizes all the Vol@a@& Current Harmonics in either Valuercentageor
Angles- up to the 50th Harmonic.

OPEN THE HARMONICSABLE WINDOW

A Access your G4K Uniia the Web Interfac’selectMonitoring *Harmonics
Table:

Summary V & | harmonics

Voltage & Current P & Q harmonics

Average Spectrum

Power Harmonics Table
Temperature W/ Min/Max Harmonics
Phasaors P/Q Min/Max Harmonics
Waveforms

Voltage Flickering

Pinst Waveform

Min/Max Flickering

A TheHarmonics TableWindow will now open:

B MONITORING » HARMONICS TABLE

150/180 Cycles 10 Min. 2 Hours
Timestamp 17/07/2011 13:04:21 17/07/2011 13:00:00 17/07/2011 12:00:00
Flag Flagged: V1,V2,V3 Flagged: V1,V2,V3 Flagged: V1,V2V3

Measurement Type Harmonics

Interharmonics
150/180 Cycles Harmonic
150/180 Cycles Interharmonic
10 min Harmenic

10 min Interharmenic

2 hour Harmonic

2 hour Interharmonic
Harmanic’s Anale

Range: | 1- 123

™ [Relative]

V & I Harmonics

V. V. V. v,

1 2 3 N & 3 N
H 0035V 0.024 v 0.043V 0.002 v 0011V 0.019 v 0008V | 0A O0A  OA 04
Hy 0.004V 0.003Vv 0.004 V 0.004 v 0.002v 0.002 Vv 0002V | 0A O0A DA U;V
Hy 0.002v 0.002v 0.003V 0.003Vv 0.003V 0.002 vV 0.003V | 0A 0A 0A 04
H,y 0.016 V 0.012Vv 0.018 V 0.001 Vv 0.005 vV 0.007 V 0002V | 0A O0A 0A 0/
Hg 0.002V 0.001V 0.004 vV 0.005 v 0.002 VvV 0.003 v 0004V | 0OA O0A 0A 0
Hg 0.006V 0.004 Vv 0.006 V 0.003 Vv 0.002v 0.003 vV 0004V | 0A O0A 0A 0/
H; 0.004V 0.003 VvV 0.005 V 0.002 v 0.003V 0.003 v 0002V | 0OA OA  O0A 0/
Hg 0.003V 0.003 Vv 0.002 V 0.001 Vv 0.002 Vv 0.002 v 0003V | 0A O0A D0A 0/
Hq 0.004V 0.006 V 0.006 V 0.002v 0.002v 0.003V 0003V | 0A 0A 0A 0

10 0.001V 0.002v 0.003V 0.002v 0.002v 0.003 vV 0.003V | 0A 0A 0A 0/
0,003V 0.001V 0.002V 0.005 v 0.002V 0.001V 0001V | 0A O0A  0A 0/

i3 0002V 0.003V 0.003V 0.004 v 0.002V 0.002V 0.002V | 0A 0A O0A 0

H

Hyy

Hy 0,003V 0.003 v 0.002 V 0.005 v 0.002 vV 0.002 v 0001V | 0A O0A D0A 0/
H

u

The table outlines the sections' Parameters including Definition:
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PARAMETER DEFINITION

Timestamp Indicates the timestamps of the last averagimgervals

Flag Indicates whether or not the last interval is valid accordin
the set standard

MEASUREMENTI YPE

Harmonics Real time (10/12 cycles) calculation of sub group harmorm
accordance with IEC610007:

1

2 _E 2

ng,n_ Ci+i
i=1

Interharmonics Real time (10/12cycles) calculation of inter sub gro
harmonics in accordance with IEC610d07

150/180 Cycles 150/180 Cycle averaging of the sub group harmonics
Harmonic

MEASUREMENTT YPE

150/180 Cycles 150/180 Cycle averaging of the inter sub groumianics
Interharmonic

10 Min Harmonic| 10 Minutes averaging of the sub group harmonics

10 Min 10 Minutes averaging of the inter sub group harmonics
Interharmonic

2 Hour Harmonic, 2 Hours averaging of the 10 minutes averaging of the sub ¢

harmonics
2 Hour 2 Hours averaging of the 10 minutes averaging of the inter
Interharmonic group harmonics

Harmonic's Angle, The angle of each harmonic based on the real time value
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PARAMETER DEFINITION

RANGE

1-128
129256
25F384
1-50

OPTIONS

First

Relative

All

Voltage
Current

Select the number of harmonics to be displayed23
Select the number of harmonics to be displayed -258%
Select the number of harmonics to be displayed -284

Select the number of harmonics to be displayed 283

Check/Uncheck the checkbox in order to display/not digptae Firs
Harmonic

Check/Uncheck the checkbox in order to display/not display the harm
relative to the first harmonic (Whereas the first harmonic is 100, ant
other harmonic values as part of the harmonic 100)

Checking the "All" vlli display all the channels

& Select the applicable Voltage / Current channel to be displayed

SEE ALSO

Monitoring RealTime Data

Voltage & Current Meagements

> > > > > > > > > > > > > >

Average
Power

Temperature
Phasors
Waveforms

VoltageFlickering

Pinst Waveform

Minimum / Maximum Flickering

Voltage & Current Harmonics

P & Q Harmonics

Spectrum
Voltage & Current, Min & Max Harmonics Table

PQ Min & Maximum Harmonics




Voltage & Current, Min & Max Harmonics Table

For each Harmonic, there isMinimum & Maximum value for Voltage & Current. Voltage
values are seen as phase to phase, while currents are displayed in both phase to neutral and
phase to phase combinations. This page summarizes all the minimum Voltage & Current
Harmonics Values.

OPEN HE V/I MIN/MAX HARM®IICS WINDOW

A Access your G4K Uniia the Web Interfac’selectMonitoring ‘V/I Min/Max
Harmonics:

Summary W & | harmonics

Voltage & Current P & Q harmonics

Average Spectrum

Power Harmonics Table
Temperature W/ Min/Max Harmonics
Phasors P/Q Min/Max Harmanics
Waveforms

Valtage Flickering
Pinst Waveform

Min/Max Flickering




The window containing the tabléor V/I Min/Max Harmonicsvalueswill now open:

RO] M MONITORING » Vil MIN/MAX HARMONICS

& [Harmonic's Angle] ¢ [Harmonics] M

Hamonics Min & Max

Vi V2 Vs Vi Viz Va3V 1y 2 5 E
L M o0° 0° 0° 0° 0° 0° 0° 0° 0° 0° i
.

Max. 0° 0° 0° 0° 0° 0° 0° 0° 0° 0° C
- Min | 9054°  9032° 9077° 9062° 9052° 9049° 9031° 903° 9017° 9017° 90
Max 8994° 8983° 8992° 892° 8991° B8998° 89I61° BI19° 8916° 88E°  BI
, Min | -17921° -17899° -179.16° -17964° -17973° A7925° A7914° -1798° -17982° -A7974° -A7¢
Max. | 179.67° 179.73° 179.67° 179.31° 179.68° 179.78° 179.19° 1784° 179.32° 17867° 178
- Min | -8993° -8978° -8994° 8973° 8992° -8975° -89B82° -8992° -8963° -8858° -89
Max -9083° -9046° -9049° -9131° 0054° -9036° -9013° -9156° 9155° 9157° .91
H, Min. = 1.76° 388" 6.37° 0.35° 0.68 ° 0.37° 0.62° 0.21° 0.26° 0.18° 0.:
Max. -043°  79° | 295° -184° -075° -068° -061° 245° 212°  224° .
- Min | 9076°  9058° 9071° 9083° 9091° 9073° 9087° 9103° 9067° 9197° 90

Max 896 ° 894 ° B93R°  AARN7° | BRATA" AGH93°  BYAT° AR 3 ° BRAE9 " | BY7A° | BA

" [Harmonic's Angle] ' [Harmonics] M

Hamonics Min & Max

vy vy V3 Vi Viz Vs Vi1 4 UE
", Min. 0236789V 0.226673V 0V 0.004628V 0.050601V 0.200605V 0.026388V 0.000027 A 0.000C
Max. | 580.0203 V| 579.5482 V 579.2297 V 0.278288\V 938.9716 V| 892.5665V 779.7667V 7.521795A 7.7881
. Mn. OV 0V 0V 0002842V OV oV 0V 0A 0
Max. 292.0032V  291.9152V | 292075V 0301872V 5057V 5057998V 5056862V 486679 A 4.866:
" Mn. 0V 0V 0V 0001904V OV oV 0V 0A 0
Max. | 283.6053 V| 283.5094V 283.484V 0311903V 490.5724V 4911991V 4910893V 4.715968 A 4.714%
. Mn. OV 0V 0V 0001875V OV 0V 0V 0A 0.
Max. 15.61425V 11.85983V 30.70399 W 0.310827 WV 2246254\ 33.34052V 34.75038V 0.286217 A 0.492¢
. Mn. 0V 0V 0V 0002183V OV oV 0V 0A 0
Max. | 11.89672 V| 8.270914V 23.3184V 0.308923V 17.11787 V| 25.33559V 26.48107V 0.167848 A 0.2531
L M0V 0V 0V 0002499V 0V oV 0V 0A 0.
6
Max. 9.661383V 6722422V 19.28315V 0313419V 13.86855V 21.00695V 21.87988V 0.130442 A 0.2447
L MooV 0V 0V 0002612V OV oV 0V 0A 0

Max. | 8149029V 567745V 161435V 0309785V 11.68545V 17.76667 W 1858083\ 0.112723 A | 0.18BE

LW, Y WY nwr LAY N ANACoC VT Nl WY nawr N N
4| T 3




> > > > > > > > > > > > > > >

The table outlines the sections' Parameters including Definition:

PARAMETER DEFINITION

Harmonics Angle | Check in oder to display the Min/Max value of t

Harmonics Angle

Harmonics Value | Check in order to display the Min/Max value of
Harmonics Value (amplitude)

| Reset All Min/Max | Reset all Min/Max measurements of your G4K Unit

SEE ALSO

Monitoring RealTime Data

Voltage & Current Measurements

Average
Power

Temperature
Phasors

Waveforms

Voltage Flickering

Pinst Waveform

Minimum / Maximum Flickering

Voltage & Current Harmonics

P & Q Harmonics

Spectrum
Harmonics Table

PO Min & Maximum Harmonics
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PQ Min & Maximum Harmonics

This page summarizes all the minimum & maxmuActive & Reactive Power Harmonic
Values per phase, up to the 50th Harmonic.

A (P) = Active Power Harmonic Values
A (Q) = Reactive Power Harmonic Values

OPEN THE P/Q MIN/MAXIARMONICS WINDOW

A Access your G4K Unviia theWeb Interface‘selectMonitoring ‘ P/Q Min/Max
Harmonics:

Summary W & | harmonics

Voltage & Current P & Q harmonics

Average Spectrum

Power Harmonics Table
Temperature W/ Min/Max Harmonics
Phasors P/Q Min/Max Harmonics
Waveforms

Valtage Flickering
Pinst Waveform

Min/Max Flickering
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A The window containing the tablor P/Q Min/Max Harmonicsvalueswill now open:

B MONITORING » P/Q MIN/MAX HARMONICS

Reset All Min/Max

P & Q min-max harmonics

P P P P

m

1 2 3 N Q, Q, Q,

Min. | -0.084122 kW | -0.010523 kW | -0.018131 kW -0.000111 kW | -0.598618 KVAr | -0.191277 kKVAr | -0.115993 kVAr

Max. | 1.499689 KWW  1.499878 KW | 1.513583 KW | 0.000101 kKW = 0.599336 kVAr | 0.189146 kWAr | 0.082983 kVAr
Min. | -0.001169 kW -0.002675 kKWW -0.019172 KW -0.000003 kW | -0.003728 kVAr -0.005166 kVAr -0.017188 KVAr
Max.  0.005582 kW 0.006626 KW | 0.008249 KWW = 0.000004 KW 0.004161 kWAr  0.004809 kWAr = 0.002695 kWVAr
Min. | -0.002878 kW  -0.000327 kW -0.000634 KW -0.000037 kW | -0.044301 kVAr | -0.127869 kVAr  -0.000565 KVAr
Max. | 1.488903 KWW 1.498402 KW | 1.4985857 KW | 0.000019 kKW = 0.043294 kVAr | 0.004553 kWAr | 0.120384 kVAr
Min. | -0.000448 kW -0.000361 kKW -0.000891 KW -0.000006 kW | -0.000576 KVAr -0.000181 kWVAr -0.000626 KVAr
Max.  0.000833 KV 0.000473 KW | 0.001512 KWV | 0.000006 kKW 0.000645 kWAr  0.000156 kWAr | 0.000843 kWVAr
Min. | -0.000222 kW  -0.000057 kW  -0.000335 KW -0.000001 kW | -0.000248 kVAr | -0.000119 kVAr  -0.000291 kKVAr
Max. | 0.000516 KV 0.00031 kW | 0.000544 KWV | 0.000001 kKW | 0.000236 kVAr | 0.000095 kWAr | 0.000548 kVAr
Min. | -0.000041 kW -0.000053 KWW  -0.000302 kW -0.000001 KMV | -0.000186 k\VAr -0.000081 kvAr  -0.00069 KVAr
Max.  0.000405 KV 0.000202 KW | 0.00082 kW | 0.000001 kW 0.000245 kWAr  0.000068 kWAr = 0.000389 kWAr
Min. | -0.000059 kW | -0.000068 kW -0.001489 KW -0.000003 kW | -0.000103 kVAr | -0.000049 kVAr  -0.004187 KVAr

Max. | 0.000306 KV 0.000135 KW | 0.001928 KWV | 0.000003 kKW | 0.000188 kVAr | 0.000053 kWAr | 0.001803 kWVAr

A A ANART LAAT A ANAAAR LAAF | A AAACCA LARL | A AAAANA LAAT | A AANAAA LASA. | A ANAADE LASA- | N AARNCOA LAFA -
F] T 3

The table outlines the sections' Parameters including Definition:

PARAMETER DEFINITION

P1 Displaysthe Active Power (P) of the first line

P2 Displaysthe Active Power (P) of the second line
P3 Displaysthe Active Power (P) of the third line

Q1 Displaysthe Reactive Power (Q) of the first line
Q2 Displaysthe Reactive Power (Q) of the second line
Q3 Displaysthe Reactive Power (Q) of the third line

| Reset All Min/Max || Reset all Min/Max measurements of your G4K Un




SEE ALSO

Monitoring ReatTime Data

Voltage & Current Measurements

Average
Power

Temperature
Phasors

Waveforms

Voltage Flickering

Pinst Waveform

Minimum / Maximum Flickering

Voltage & Current Harmonics

P & Q Harmonics

Spectrum
Harmonics Table

> > > > > > > > > > > > > D> I

Voltage & Current, Min & Max Harmonics Table




About Power Quality Monitoring

The BLACKBOX contains a power quality compliance engine that enablegimeal
evaluation of power quality according to standards such as EN50160. Power Quality (PQ)
Compliance is a set of electrically measured paraangtwhich are typically calculated
based on some preefined intervals or event triggers and are evaluated over a large
observation window. For most of the PQ parameters, the observation window is one week,
which means the displayed online information redeto the previous week. However, using
ELSPEC's PRCADA and Investigator applications, all time intervals are able to be
observed.

A PQ parameter is typically based on a power quality event. For example, the DIP PQ
parameter is based on counting DIP et®pver some observation period.

Different national standards vary the way a specific PQ parameter is being measured or
observed. The PQ Engine also supports a mode that can be customized by the user, in
which all compliance parameters can be seffited and modified in order to meet new
conditions, rules, measuring intervals, and even different observation periods.

The Power Quality section in Elspec's Web Interface is used to control and view power
quality measurement and compliance information computdy the PQ Engine that
includes:

A View & Evaluate Summary of the Compliance Engine

View Detailed Compliance Information

A
A View Grajical Bars of Compliance Levels
A

Set & View Log of Events
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PQ Compliance Summary

In this window you are able to review the sped@iempliance Standard & Statughat is
being evaluated by your G4K Unit's Internal Compliaogjine.

OPEN THE COMPLIANCEUMMARY WINDOW

A Access your G4K Un’log on as the&/iewer/Administrator *underPower

Quality ‘ open theSummary Tah

Summary

Information
Chart

Events

A TheSummarywindow will now open:

B POWER QUALITY » SUMMARY

Event Status Compliance Summary

Voltage Frequency QK Compliance Type EM50160
Supply Voltage Variations 0K Running Status Running
Rapid Voltage Changes 0K Embedded Report Nane
Supply Voltage Dips FAIL Evaluation Status Ok
Short Interruptions OK Start Time
Long Interruptions oK Window Time On 7:0:34:15 D:H:M:S
Temporary Overvoltage OK Window Time Off 0:0:0:0 D:H:M:S
Elicker Severity 0K Measurement Flag Flagged: V1,W2,V3
Harmonic Voltage OK
Supply Voltage Unbalance OK
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EVENT STATUS SECTION

The Events Status Table shows a high level PASS or FAIL indication of each PQ parameter.
Any PQ parameter that has an immplete observation period will be presented as N/A (Not
Available). The definitions defined below aP&) Parameters Configureds per EN50160
compliance. You may choose any oth&Q Complianceor set your ownUnigue PQ
Compliance

A Voltage Frequency OK/FAILFrequency compliance is based on statistics: N, N1 &
N2. Frequency measurement interval is 10 sec. in an entirereégen window of 1
week. N- amount of intervals. Nt intervals frequency exceeded [+1.00%00%]
from Nominal Frequency. N2intervals frequency exceeded [+4.00%,00%] from
Nominal Frequency. N1 & N2 increment only if valid voltage inside nominal
boundary of [+15.0%15.0%]. Compliance if botN1/N <= 5%pf time & N2=0 of
time. Intervals with voltage interruption are discarded. Intervals with DIPS or Over
voltage are discarded.

A Supply Voltage Variations OK/FAIL: Variations are evaluated by collecgn
statistics: N, N1 & N2. Statistics are collected as average voltage within intervals of
10 min. in observation window of 1 week.-Mimount of intervals. Nt intervals
voltage exceeded [+10.094,0.0%] boundary of nominal. N2 intervals voltage
exceeded+15.0%;15.0%] boundary of nominal. ComplianceNt/N <=5% & N2=0
during the entire observation window. Intervals with voltage interruption are
discarded. Intervals with DIPS or OVER Voltage are discarded.

A Rapid Voltage Changes OK/FAIIRapid voltage kbange is based on a 3 sec. window
in which RMS voltage minimum & maximum values are obtained
(minimum/maximum values should be within10.0% from nominal). The rapid
change is the percent of delta between minimum & maximum divided by average
RMS of 9 secThe Rapid percent results are evaluated during observation window of
1 week. Rapid changes are limited to specific count (N): Rapids of more 5.00%
allowed: N <= 65536 occurrences.

A Supply Voltage Dips OK/FAILDIP is a voltage drop of more than 10.0% from
Nominal (but no more than 100.0%, & deactivate on 8.0%) DIP minimum time is 10
ms. & maximum time of 1 min. DIP events are counted per all phases combined
within observation window of 1 week. Total events (N) allowed is: 20.

A Short Interruptions OK/FAIL: Short interruption is a voltage drop of less than
97.0% from nominal (event deactivate on 77.6%). Min duration 10 ms., Max duration
3 min. events are counted in the entire observation window of 1 week. Total events
(N) allowed is: 2.

A Long Interruptions OK/FAIL: Long interruptions are the same as short ones but
with a longer duration (longer than short interruption maximum time). Long
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interruptions events are counted within observation window of 1 week. Total events
(N) allowed is: 1.

A Temporary OvervoltageOK/FAIL:Over-voltage events are characterized with RMS
voltage higher than 10.0% above Nominal (event deactivate on 8.0%). Minimum
over-voltage event duration is 10 ms., events are counted per all phases combined
within observation window of 1 week. Npexcific events count limitation is defined.

A Flicker Severity OK/FAIL:Flicker severity is evaluated within observation window
of 1 week. During interruption Flicker interval is discarded. During DIPS or Over
voltage Flicker Interval is discarded. Pt (@uins) must be equal or under 1.0 during
95.0% of observation time.

A Harmonic Voltage OK/FAIL:Harmonics evaluated at intervals of 10 min. within
observation window of 1 week. Evaluation at intervals in which voltage is inside
nominal boundary of [+15.0445.0%]. Discarding Intervals with VOUNT.
Discarding Intervals with DIPS or OVA®LT. Individual Harmonics are limited
according to the following table: H2<=2.0%, H3<=5.0%, H4<=1.0%, H5<=6.0%,
H6<=0.5%, H7<=5.0%, H8<=0.5%, H9<=1.5%, H10<=0.5%, H11<443%5%0.5%,
H13<=3.0%, ... THD limit is set 8.0% (N2). THD and Harmonics limits shall be kept at
least 95.0% of time.

A Supply Voltage Unbalance OK/FAILYoltage unbalance is evaluated at intervals of
10 min. within observation window of 1 week. Evaluati®only at intervals in which
voltage is inside nominal boundary of [+15.0%6,.0%]. Unbalance limit N1 is set to
2.00% and must be kept 95.0% of observation time. Intervals with voltage
interruption are discarded. Intervals with DIPS or Over voltage &eadded.

COMPLIANCE SUMMARYETION

A The Compliance Typeis configured wkn <tting your Instrument in PQ
Compliance Configuration

A Running Statusmeans whetherornotthe T +8 O 01 x AO 1efafubitgOU AT C
the power quality according tthe Configured PQ Compliance

A The Embedded Report field further indicates a type of report that is auto
generated internally in the device's file system. Most compliance tygdesnot
generate any specific report, & therefore, the report type will dene. However,
CREG type of compliance (used in Colombia) also-getterates a specific format
of Report Filesas defined by the local regulator.

A The Bvaluation Status field provides an overall status of PASS or FAIL of the entire
compliance. Anytime the evaluation period is not complete (typically required is a 1
week observation), the status will /A (Not Available), otherwise PASS will be
indicatedasOK.
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A The Start Timefield shows the last time the compliance engine was restarted. The
entire state & observation window history is stored on the internal ‘voratile
memory, so even after powering down; the Engine will continue its evaluation &
maintain all indications. (Start time remains unchanged after device powered up.)

A The Window Time On/Offfields specify how much aggregated time is already in
the observation windowON refers to the aggregated window time the device was
powered on & FFrefersto the amount of window time the device power was off.
The format presented is [Days: Hours: Minutes: Seconds]. IdeallyDffEtime is all
zeroes & theéDNtime is 7 days (which is the typical full observation period in most of
the compliance types). Oncthe observation window reaches 7 days, it will start to
slide in steps of 2 hours. Sliding means the information from the oldest 2 hours is
being dropped, where a new tfp-date 2hour interval is being used for
calculations.

A The Measurement Flagield indicates whether there is a power quality event such
as aDIP/SWELLor INTERRUPTIONat the moment.

NOTENOTENOTE

All underlined parameters are accompanied by a Tool Tip, Ritjok on the command to
open the Tool Tip & X to close the Rap:

Supply Voltage Dips FAIL
Supply Voltage Dips

1L dlNE DIP is a voltage drop of more than 10.0% from
Mominal (but no more than 100.0%, and

il deactivate on 8.0%) DIP min ti 0 ms and
max time of 1 min. DIP events are counted per all
combined within obs ion window of 1
.. Total events (M) allowed is: 20.

SEE ALSO:

About PowerQuality Monitoring

Compliance Information

Compliance Chart

Events

> > > > >

PQ Compliance Configuration
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Compliance Information

This window contains detailed compliance information.

ACCESS THE COMPLIAIRKANFORMATION WINDOW

A Access your G4K Uni» log on as the Viewer/Administrator *under

Summary» open thelnformation Tab:

PowEeR WUALIT
Summary
Information
Chart
Events
A Thelnformation window will now open:
B POWER QUALITY » INFORMATION
Detailed Compliance Info Compliance Status: Running
s B D=
Partial Observation Interval Time Fail Time N/A  Total Events
DK 1 week 100.000 %
Voltage Frequency ok Complete 10 soc 00000 % 0.0000 % 0
oK 1 week 100.000 %
Supply Voltage Variations oK Complete 10 min 00000 % 0.0000 % 0
DK 1 week 100.000 %
Rapid Voltage Changes oK Complete 3 aee 00000 % 0.0000 % 0
FAIL 1 k 97 647 %
Supply Voltage Dips i Complete 1:;89 s ; 0.0000 % 4583
FAIL 1 week 96.498 %
Short Interruptions oK Complete 10 me 35021 % 0.0000 % 5
FAIL 1 week 97 675 %
Long Interruptions oK Complete 10'me 5 a9e3 5 0.0000 % 2
oK 1 k 100.000 %
Temporary Overvoltage (-~ Complets 1::5 6006 ;,; 0.0000 % 10623
OK 1 week 100.000 %
Elicker Severity oK Complete 10 i 00000 % 0.0000 % 0
oK 1 week 100.000 %
Harmonic Voltage oK Complete 10 vair 00000 % 0.0000 % 0
OK 1 week 100.000 %
Supply Voltage Unbalance oK Complete 10 min 00000 % 0.0000 % 0
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COLUMN- DEFINITIONS

A Status/Partial: Contains two status indicators. The upper indicator refers to the
AT OEOA 1T AOGAOOAOEIT1T xETAI x60 0! 337&!), OA
Summary page), whilehe lower indicator is a PASS/FAIL indicator of the most
recent period. This recent indicator serves as +t@ak indicator & typically reflects
to only minutes to a few hours of history (this is dependent on the specific PQ
parameter measurement' interval& method).

A Observation: Indicates whether the observation of a specific PQ parameter is
complete.

A Window/Interval: Upper Area Provides theobservationwindow time (contains
historical data used for the calculations)You may uniquely set the obseation
period inUser Defined Pageptions- 1 or 2 Hourspr 1 Day,or 1 Weekor 1 Year).
Lower Areg Provides themeasurement interval timer parameter resolution that
falls within the observation window(the measured time length for the PQ
parameter). Theinterval may also be sah User Defined Page@©ptions- 1, 3, 10 or
20 seconds, or 1, 3, 10 or 30 minutes, or 1, or 2 Hours, or 1 Day). If you configure
your PQ ©mpliance to a set standard (i.e. EN50160), the Observation Window &
Interval Time will be calculated according to the standard.

A Time OK/Time FAIL provides the percentage of time the PQ parameter was OK
(as green text on the upper area) & percentage iaiet the PQ parameter was
outside the defined limits orFAILED(as red text in the lower area) for the entire
observation period (Observation Window).Example & per the Information
Window: if Voltage Dips was observed for a period of 1 week at a resoloti10
ms (interval), the PQ parameter was OK for 97.647% & FAMER.362% of the
time (observation week). It should not be confused to the lower area on the
previous column.

A Time N/A: Provides the percentage of time the unit was not measuring ttuiack
of power.

A Total Events: Provides the overall number of PQ events influenced by the PQ
parameter in the observation window.
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NOTENOTENOTE

All underlined parameters are accompanied by a Tool Tip, Ritjbk on thecommandto
open the Tool Tip & to close the Pogpup:

Temporary Overvoltage

[ ] Ui

Flicker Severity volta above Nominal (event

voltage event
5. Bve -ounted per all
Harmonic Voltage i i withi vation window of 1

specific events count limitation defined.

SEE ALSO:

A About Power Quality Monitoring

PQ Compliance Summary

Compliance Chart

Events

> > > >

PQ Compliance Configuration




Compliance Chart

This page displays graphical bars of compliance levels (equals to percentage of time OK).

ACCESS THE COMPLIAKRCCHART WINDOW

A Access your G4K Un”log on as theViewer/Administrator *under Power

Quality ‘ open theChart Tak

Power QuaLiTy

Summary
Information
Chart

Events

A  TheCompliance Chartwindow will now open:

B POWER QUALITY » CHART

I'u1in.|:|% 'V [Auto] I'ulax.lZI% ¥ [Auto] Compliance Status: Running

0% 95% IDIDX

A The minimum and maximum values in the chart may be configured by
deselectingAuto for each value (Default = 90% Min / 100% Max)



CHART OPTIONS

As the Compliance Chart is intended to be usedy as a chart & regardless that all the
options are displayedonly certain options & capabilities are available for ti@mpliance
Chart.

A Rightclickon the chartto access the options:

Viewing Style 2
Border Style 3
Font Size [
Show Legend

Murneric Precision 2
Plotting Method 3
Data Shadows [
Grid Options r
Graph and/or Table 2
Peint Label Orientation 2

Mark Data Points
Show Annotations

Undo Zoom

Maximize...
Customization Dialeg...

Export Dialeg...

Help

A You may use the followinghart options & capabilities:

A Viewing Style: Different styling options Color / Monochrome (B&W)
with/without Symbols / Bitmap etc. By selecting the option you can view on
screen the different styles available to you

A Border Style:No Border, Thin Line, Shadow / Inset
A Font Size:Large / M@ium / Small
A Data Shadows:Off / Shadow / 3D
A Dialog - Various Export Options:
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Export
* MetaFile " BMP T UPG " PNG " Text / Data Only

Export Destination

* ClipBoard

" File |

™ Printer

* MNoSpecificSize 0 Milimeters " Inches " Paints

Cancel
whidth, 1000 / ¥ Units
Help

SEE ALSO:

About Power Quality Monitoring

PQ Compliance Summary

Compliance Information

Events

> > > > >

PQ Compliance Configuration
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Events

The Events window supplieslang that displaysConfigured PQ Event3dWithin in the Log
you can decide whatata you would like to display & produce a report.

OPEN THE EVENTS WINDW TO PRODUCE A PQV/ENT LOG

A Access your G4K Un”log on as theViewer/Administrator ‘under Power

Quality ‘ open theEvent Tak

Information

Chart

Events

A TheEvent Logwindow will now open:

B POWER QUALITY » EVENTS

Start at Ijl: Page Size : Time [Copy log to clipboard |

Logged Events [Eaweiog]  [] [Reweshiog] [5]
# Event Timestamp Code Detailed Event Data
- PQ Vaoltage Flickering: 1.241312 (24.121094[dev%] 7200.000000[sec]

0 29/09/2010 08:00:01 242

Severity:22 Phases:Delta 3 wires::23;31)

PQ Voltage Flickering: 1.054226 (5.419922[dev%] 7200.000000[sec]
1 27/09/2010 10:00:00 242

Severity:20 Phases:Delta 3 wires:;23:31)

PQ Rapid Voltage Changes: 5.990278[%] (5.957031[dev%] 2.997351
2 26/09/2010 22:44:53 244 ] )

[sec] Severity:37 Phases:Delta 3 wires:12;23.31)

PQ Voltage Dips: 355.140625[V] (11.181641[dev%] 0.059910[sec]
3 26/09/2010 22:44:53 235

Severity:52 Phases Delta 3 wires:;23:31)

PQ Vaoltage Flickering: 1.074149 (7.373047[dev%] 7200.000000[sec]
4 26/09/2010 06:00:00 242

Severity:20 Phases:Delta 3 wires::23;31)

PQ Frequency Out of Range: 49 494373[Hz] (0.976563[davis]
5 24/09/2010 18:10:56 233

10.000000[sec] Severity:-130 Phases:Delta 3 wires:)

Options & Functions:
A Start at: Specify the event range
A Page SizeNumber of entries per pag

A Time: Log entries will be displayed at specific time zone (UTC or Local time)
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A [Copylogtoclipboard|. \yi| copy the Event Log over to common Windows
applications (Notepad, MS Outlook, Excel & Word). Simply select the command &
Pasteit in one of these applications.

p>3

: Will clear all the log entries & restart the System log from the time you
select this option

A El: Go to previous page
: Refresh your view

A El: Go to the next page

SEE ALSO:

About Power Quality Monitoring

>

PQ Compliance Summary

Compliance Information

Compliance Chart

PQ Compliance Configuration

System Log

>‘ >‘ J>\ J>\ J>\ )>\
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PQZIP Recording Principle

The G4K BLACKBOX is able to continuously record & store all the electrical waveforms, all
the time, in the case of G44430 for more than a year, with apsgin the dataThe flow
diagram & subsequent definitions outline the PQZIP procédse innovation behind this
capability is the PQZIP compression technology. The patented PQZIP enables you to store
up to a thousandimes more information than typical fonats, allowing for storage of
complete & precise data over extended periods of tini&e flow diagram & subsequent
definitions outline the PQZIP process:

FLOW DIAGRAM

G4HK BLACKBOX

MILITRRERSNNNY  RECORDING & DATA BUFFER COMPRESSION
1
VNN  MeAsuREmENT ALGORITHM COMPRESSED

DATA
FILES

COMPRESSED PQZIP
DATA FILES

INVESTIGATOR POSCADA MANAGEMENT STUDIO . -

ot N

WAVEFORM - \ ' SQL DATABASE
RECONSTRUCTION PARAMETERIZATION \ [ » SERVER
RMS CALCULATION

DEFINITIONS

A Recording & MeasurementThe waveforms are being sampled at 1024 samples
cycle resolution for voltages and 256 samples per cycle resolution for currents.

A ADC: Voltages and currents are being converted & scaled to achieve a maximum
resolution using the following Analog to Digital Conversion process.

A Data Buffer: The digital waveform data is buffered resulting in 512 spectral
components (harmonics) per cyder voltages and 128 for currents.

A Compression Algorithm: Every harmonic component is being analyzed and
compressed individually. Zero value components are skipped-z&lo harmonic
components are evaluated over time & only changes in a value or angle are
processed. Resulting in storage of complete & precise data over extended periods of
time.
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Compressed Data FilesThe compressed harmonic data is being organized in
blocks of up to 5 minutes of concurrent cycles and being stored along with the
measured frequency of every cycle and reference time stamps into a PQZIP file
residing on the onboard flash memory. The typical compression ratio expected as a
ratio between incominglata volume on block 3 and the data being stored is 1000:1.

Compressed PQZIP Data File Transferrafhe PQZIP files can be downloaded
automatically or manually over a number of communication gateways for further
storage and analysis.

SQL Database ServerThe resulting data is stored in the SQL database for long
term storage. The compressed data is then reorganized and optimized for fast
access while in a compressed state.

Parameterization: When required, the data is decompressed, recovering a full
spectrum of all the electrical parameters for each cycle, at the associated time
stamps.

Waveform Reconstruction RMS CalculationThe spectral data can further be used
to reconstruct waveforms for any individual cycle at an extremely high resolution
with accuratetime and cycle duration. Any possible electrical parameters can be
calculated based on the data by retrieving precise accuracy and wave shape.

Investigator: The waveform displayed by the Investigator application is
reconstructed based on compressed spe@ttdata of every concurrent network
cycle. In addition, virtually any electrical parameter can be calculated based on that
data and displayed at any resolution or time span.

SEE ALSO

> > > > > > > >

Default Settings

POZIP RecordingConfiguration
Enabling / Disabling POZIP
FIFO

Fixed Quality vs. Fixed Ratio
File Capacity

FET Mode

Erase All PQZIP Data
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Default Settings

All G4K BLACKBOX Units leave the factory with PQZIP recording lgsabled (Off) The
instrument does not ste recording untilPQZIP is EnabledVhen youaccess your unit for
the first time, the Summary in Elspec's Web Interface will display the default settings:

B MONITORING » SUMMARY Pz OFF |

SEE ALSO

PQZIP Rcording- Principle

PQZIP RecordingConfiguration
Enabling / Disabling POQZIP
FIFO

Fixed Quality vs.iked Ratio
File Capacity

FET Mode

Erase All PQZIP Data

> > > > > > > I
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PQZIP Recording Configuration

The window for PQZIP Configuration & Status is locatadioe PQZIP RecordingWindow.
In this window you will be able to:

A

> > > > >

Enable / Disable the POQZIP

Understand how the disc space is managed with the FIFO concept

Configure either Fixed Quality / Fixed Ratio

Configure the Time for Compression with File Capacity

Set FFT Mode Calculation

How to Erase APQZP Data

OPEN THE PQZIP RECOQRNG WINDOW

A Access G4K's PQZIP Configuration taspec's Web Interface* log on as the

Viewer/Administrator ‘select theConfiguration Tab

A UnderAdvancedselect thePQZIP Recording Tab:
CONFIGURATION

Device Info System Log
Time Custom Events
Voltages & Frequency PQZIP Recording
Currents E-mail Alerts

" Communicaion |
Security Energy Meter
Network Display Setup
Serial Ports Firmware Upgrade

70 Complince |
Power Compliance
User Defined Page 1
User Defined page 2
User Defined page 3
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A ThePQZIP Status & ConfigurationWindow will now open:

EWSPEC
=430 ltll(llﬁ

[RW] B CONFIGURATION » PQZIP RECORDING

| Apply Changes | | Refresh Data | | Erase PQzip Data| State: IDisabIe v

PQZIP Information Tolerance (%)
Compression 100.00 % v, 0.000
Start Time DD/MMAYYYY HH:-MM-SEC UTC v, 0.000
Filename 0 Vs, 0.000

: : v
Compact Flash information - Aol
I 0.000
Free CF Space 341.8 MBytes
L, 0.000
Total CF Space 8025.1 MBytes
I, 0.000
" 0.000
PQZip Configuration
PQZip Mode Monthly Ratio VIl Relation (%)
662
|F' d Rati 700
1xe atio ﬂ VB v
File Capacity FFT Mode
[150 min[~] [vs121-128[¢]
Capture I o Capture V| .
IEnabIe v IDisabIeﬂ

STATUS SECTION

The Status Section of the PQZIP Recording Window is divided into three sections:
A PQZIP Information:

PQZIP Information
Compression 97.999 %
Start Time 26/05/2011 06:35:50 UTC
Filename FF_06C9ED_20110705_060419_940_310_2 PQZip

A Compression %% Of data compressed for configured period on successful
completion of previous @mpression
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A Start Time: Time when data compression started (according to
configuration)

A File Name:Name under which the file for this session will be savé#s is
important for future reference

A Compact Flash Information:

Compact Flash information

Free CF Space 31.9 MBytes

Total CF Space 80251 MBytes

A Free CF Spacé:ree internamemory space of your G4K unit
A Total CF SpaceTotal memory capacity of your G4K unit

A Tolerance %;

Tolerance (%)

v, 1.7090
v, 1.7334
v, 1.7334
vy, 0.0977
(¥ 0.8301
l, 0.0977
(N 0.5615
(M 0.0732

The tolerance value is calculated in % to theminal Configurationfor the specific
channel

CONFIGURATION SECTND

In this section you will be able to configure the PQZIP Recording:
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PQZip Configuration

PQZip Mode Monthly Ratio Vil Relation (%)
[Fied Rato <] o
t v
ixed Ratio MB v |
File Capacity FFT Mode
|150 min| v IV:512 [:128 (v
Capture IDCJ'Leak Capture VLeak

IEnabIe N IDisabIe ~

A Leakage Voltage & Current Recording Configuration
Both voltage & current PQZIP channels recording musebabledin order to
support leakage current channels as illustrated below.
Incase the PQZIP recording is enablgtile change is appliedt is advised to
disableit andthen enableit again

Enable/Disable leakage voltage PQZIP recording

PQZip Configuration
PQZip Mode Monthly Ratio Vil Relation (%)
66 +
Ileed Ratio |w MB v
File Capacity FFT Mode
|15[] min| W |V:512 11128 | v
Capture IDULeak Capture VLeak

IEnabIe A Disable
Enable

Enable/Disable leakage current PQZIP recording

PQZip Configuration
PQZip Mode Monthly Ratio Vil Relation (%)
663
[Fixed Ratio |~ MB v
File Capacity FFT Mode
[150 min[v [vs121128]~
Capture .., Capture V
ey =
Enable Disable| v
NOTENOTENOTE
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PQSCADA suppts leakage PQZIP channels from version 4.3.0.25 and above. Therefore
the PQSCADA server must be upgraded as well if this feature is required.

A PQSCADA server running a prior version (not supporting the leakage voltage & current
PQZIP channels) that dowodds leakage enabled PQZIP files will mark them as 'bad files'
and won't process them.

f To apply your changes seld Apply Changes
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NOTENOTENOTE

A If you are not logged on as the Administrator, you will not be able to change any of these
settings & you will receive the following error message in \attempt to do so:

Unprivileged Access

You are not authorized to acc is feature. Please re-login with the correct password.

ck here to re-login.

A Once you have signed on at tW@minigrator ensure that you seled Apply Changes | 1,
actually affect youchanges.

SEE ALSO

A POZIP RecordingPrinciple

A Default Settings




Enabling / Disabling PQZIP

As mentioned previouslyyour G4K Uniarrives from the factory with PQZIP recording
Disabled. Initiating Enable will prompt your G4K BLACKBOX to commence recording and
Disablewill cause your device to cease recording.

HOW TO ENABLE & DISBLE PQZIP RECORDING

A Access G4K PQZIP Configuratioa thePQZIP Recording Tab

A In theState drop-down selection seledEnable:

B CONFIGURATION » PQZIP RECORDING
!ppEl!Hanges m EraseﬂﬂlplEE State: Disable v|
Enable

A To apply your changes seld Apply Changes |

NOTENOTENOTE

A Once you have enablethe PQZIP recordingthe PQZipOFFIcon will no longer
appear orthe right-hand side orthis & any othesscreen:

[ﬂ
State: Disable v| State: Enable |v|

A The following warning may appeaf some parameter readings are inconsistent with
the configuration. In this case make sure all parameters are correct before enabling
the PQZIP:

B CONFIGURATION » PQZIP RECORDING

Instrument self test warning

Warning: Measured voltage signals differ significantly from configured nominal voltage

Solution: Check nominal voltage in the power setup screen

A Confirm by selectin& the following success message will appear:

RW B CONFIGURATION » PQZIP RECORDING

Configuration successful

Selected parameters were successfully updated.
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A To view your changes (refresh your current view) sm
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NOTENOTENOTE

A If you are not logged on as the Administrator, you will not be able to change any of
these settings & you will receive the following error messaggour attempt to do so:

Unprivileged Access

You are not authorized to access this feature. Please re-login with the correct password.

Click here to re-login.

A Once you have signed on at tAeministratorensure that you selerl Apply Changes |to
actually afect your changes.

SEE ALSO

A POQZIP RecordingPrinciple

Default Settings

POZIP RecordingConfiguration
FIFO

Fixed Quality vs. Fixed Ratio
File Capacity

FET Mode

Erase All PQZIP Data

> > > > > > >




FIFO

PQZIP files are matained on the G4K's Builh Flash Memory based on the FIFO (First In
First Out) conceptThe G4K unit continuously records & measures all electrical information,
and therefore file storage operations never stofis such, when the ebhoard memory
becomesfull, the oldest files are deleted automatically to free required space for the
newest data. However, theQZIP compressioitself allows for the storage of a 1000 times
more information than typical formats & in aden the G4K BLACKBOX Device series is
equipped with substantial memory capacity (G441028MB; G442GB & G443A6GB).

This dramatically increases storage capacity and, thus, the G4430 is capable of recording
and storing all electrical wave forms, #ie time, for more than a year.

Additionally by simply downloading the files from the Incoming Folder using PQSCADA /
FTP, data can be stored outside the G4K'sbmard memory up to your Network Server's
capacity.

SEE ALSO

POZIP RecordingPrinciple

Default Settings

POZIP RecordingConfiguration
Enabling / Disabling POZIP

Fixed Quality vs. Fixed Ratio
File Capacity

FET Mode

Erase All PQZIP Data

> > > > > > > >
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Fixed Quality vs. Fixed Ratio

The most importantparameter defining the actual compression ratio, (which determines
the amount of storage required and maximum time continuous data can be stored) is a
PQZIP Threshold value dioleranceas it referred on the WEB page. The Tolerance defines
what change iran individual harmonic would be defined as significant enough to be stored
and reproduced afterwards.

The tolerance value is calculated in percentage to theminal Configuration for the
specific channel. It is aamed that changes within 0.1% of nominal would have no
importance in further power quality investigation, and the values within that range are
averaged to store the representative value only. The basic and factory default tolerance
value is normally defied as 0.1%. However, on some sites/networks that value can still be
considered too low, for example, a highly fluctuating load or voltage lines. It is most likely
that a user would prefer increasing a tolerance value for currents or voltages or evemboth i
order to achieve better compression ratios on highly polluted network locatidrsset the
tolerance values seBQZIP RecordingConfiguration

CONFIGURING FIXED RAO

The G4K BLACKBOX provides the possibilitfy automatic adjustment of the actual
tolerance value presuming a compression ratio defined as amount of data being stored per
month. This option is calleBixed Ratio. When selected, the user is requested to define the
amount of data to be stored per mdim (Monthly Ratio) in MB. Usually, slight voltage
spectral changes have higher importance than current changes. Therefore, the amount of
data which could be stored for voltages may be determined as greater than for currents.
The V/I Relation parameter defhes the relationship between the data (a part of the
Monthly Ratio) reserved for voltage. If the voltage portion is lartiemn that for currents

the system will define a tighter tolerance for voltages than for currents.

A Access G4K PQZIP Configuratioa #hePQZIP Recording Tab

A In thePQZIP Configurationsection, go to the?QZIP Mode& from the dropdown
selection selecFixed Ratio:

PQZip Configuration
PQZip Mode Moenthly Ratio Vil Relation (%)
66
Fi i -
.|xecl REtI? MB v |
Fixed Qualit
Fixed Ratio

A Define the amount of data stored per month, by entering tMB Valuein the
Monthly Ratio text box

A Set the appropriaté//I Relation valuewith the
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A To apply your changeselecﬂ Apply Changes |

A You will receive the followinguccess message:

Configuration Successful

Selected parameters were successfully updated.

A To view your changes (refresbyr current view) sele{Refresh Data]

CONFIGWRING FIXED QUALITY

With the Fixed Quality option you are able to define & fix the tolerance values for both
voltages and currents as per your preferred value. This means that data will be stored at the
same tolerance/quality at all times.

A Access G4K PQZIPonfiguration via the?eQZIP Recording Tab

A In thePQZIP Configurationsection, go to the?QZIP Mode& from the dropdown
selection selecFixed Quality:

PQZip Configuration
PQZip Mode Quality Thresholds (%)
Fixed Quality ~ vl ot [ o

leaﬂ.m

Fixed Ratio

A Define the fixed tolerance values for boftioltage & Current by entering the
Threshold %in the respetive Quality Threshold %text box REMINDER: The

tolerance value is calculated in percentage to tReminal Configurationfor the
specific channel.

A To apply your changes seld Apply Changes |

A You will receive the following success message:

Configuration Successful

Selected parameters were successfully updated.

A To view your changes (refresh your current view) SFI Refresh Data |
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NOTENOTENOTE

A If you are not logged oms the Administrator, you will not be able to change any of
these settings & you will receive the following error message in your attempt to do so:

Unprivileged Access

You are not authorized to acce his feature. Please re-login with the correct password.

A Once you have signed on at tAelministratorensure that you seled Apply Changes |,
actually affect your changes.

A Setting thresholds to O creates large amounts of data that can fill up all available disk
space. This should onlye done when investigating localized faults for brief periods of
time.

SEE ALSO

PQZIP RecordingPrinciple

Default Settings

PQZIP Reaording - Configuration
Enabling / Disabling PQZIP
FIFO

File Capacity

FET Mode

Erase All PQZIP Data

> > > > > > > >
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File Capacity

The File Capacity parameter is used to define the maximum time each PQZIP file will take
to compress. The file can be downloaded and data can be analyzed only when the file is
closed, so if you expect to monitor thdata in the Investigator application shortly after the
data is being collected, you should choose low time durations. For all other cases, longer
durations are recommended so compression ratios can be slightly improved.

CONFIGURING THE FILEAPACITY PARKMETER

A Access G4K PQZIP Configuration via B@ZIP Recording Tab

A In thePQZIP Configurationsection, go to the~ile Capacity& from the dropdown
selection select the applicablEme Period:

PQZip Configuration

PQZip Mode

Fixed Quality -

File Capacity

150 min

A To apply your changes seld Apply Changes |

A You will receive the following success message:

Configuration Successful

Selected parameters were successfully updated.

A To view your changes (refresh your current view) Sfl Refresh Data |
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NOTENOTENOTE

A If you are not logged onsathe Administrator, you will not be able to change any of
these settings & you will receive the following error message in your attempt to do so:

Unprivileged Access

You are not authorized to access this feature. Please re-login with the correct password.

Click here to re-login.

A Once you have signed on at tAeministratorensure that you selerl Apply Changes |to
actually affect your changes.

SEE ALSO

A POZIP RecordingPrinciple

Default Settings

PQZIP RecordingConfiguration
Enabling / Disabling PQZIP
EIFO

Fixed Quality vs. FixeRatio
FET Mode

Erase All PQZIP Data

> > > > > > >




FFT Mode

The FFT Mode is a builh capability applicable only to the G44FLACKBOX The
sampling rate for the G4430 is 1,024 samples petecfor Voltage & 256 samples per cycle
for Current. Or alternativelythe sampling rate may be switched to 512 samples per cycle
for Voltage & 512 samples per cycle for Current.

CONFIGURING THEFT MODE

A Access G4K PQZIP Configuration via B@ZIP Recording Tab

A In the PQZIP Configurationsection, go to theFFT Mode& from the dropdown
selection select the applicabRatio:

PQZip Configuration
PQZip Mode Quality Thresholds (%)
Fixed Quality ~ vl o1 o1
File Capacity Record Mode FFT Mode

Emin |+ FULL V:E12 11128 |- |
V256 |:256

A File Capacity: Used for setting compression at every: 5min; 30min; 60min;
90min; 120min & 150min (Increased frequency will duce more files-
therefore set the frequency according to your network capacity)

Select:

A FFT Mode:The sampling rate setting reflected from the drop down selection is
half of the actual sampling rateV:512 1:128 &:256 1:256 To set your sampling
rate select:

A V:512 I:128o0r actuall,024 (Voltage) & 256 (Current) samples per cycle
A V:256 |:256for actual512 (Voltage) & 512 (Current) samples per cycle

A To apply your changes seld Apply Changes |

A You will receive the following success message:

Configuration Successful

Selected parameters were successfully updated.

A To view your changes (refresh your current view) S(-'I Refresh Data |
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NOTENOTENOTE

A If you are not logged on as the Administrator, you will not be ablehange any of
these settings & you will receive the following error message in your attempt to do so:

Unprivileged Access

You are not authorized to acce his feature. Please re-login with the correct password.

A Once you have signed on at teiministrator ensure that you seled ApPly Changes
to actually affect your changes.

SEE ALSO

A POZIP RecordingPrinciple

Default Settings

POZIP RecordingConfiguration
Enabling / Disabling POQZIP
FIFO

Fixed Quality vs. Fixed Ratio

File Capacity
Erase All PQZIP Data

> > > > > > >
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Erase All PQZIP Data

This function will allow you to delete all the PQZIP files from your G4K BLACKBOX's
internal Compact Flash Memory. Prior to proceeding ensuré ttoau've downloaded all the
PQZIP files you needed from your G4K unit, as the procedure cannot be reversed.

ERASE PQZIP DATA

A Access G4K PQZIP Configuration via BF@ZIP Recording Tab

A Select Erase PQzip Data |g you will receive th following message

Windows Internet Explorer <

9 Are you sure you want to erase PQZip data?

| oK | . Cancel ]

LS

A To apply your changes seI@[ “ ]‘| Apply Changes |

A You will receive the following success message:

Configuration Successful

Selected parameters were successfully updated.

A To view your changes (refresh your current view) sm
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NOTENOTENOTE

A If you are not logged on as the Administrator, you will not be able to change any of
these settings & you il receive the following error message in your attempt to do so:

Unprivileged Access

You are not authorized to access this feature. Please re-login with the correct password.

Click here to re-login.

A Once you have signed on at thministrator ensure that you seled APPIY Changes
to actually affect your changes.

SEE ALSO

PQZIP RecordingPrinciple

Default Settings

PQZIP RecordingCorfiguration
Enabling / Disabling PQZIP
FIFO

Fixed Quality vs. Fixed Ratio

File Capacity
FET Mode

> > > > > > > >



About Energy

Energy is defined as power consumed over time. In electrical distribution systems, the unit
of time is one hour for all energy measurements and the kWh is the basis for payment for
buying and selling energy.

The Energ section focuses on the flow of energy or power both within a system (active,
reactive) as well as the flow of power to and from the system to the grid (delivered or
received). In this section you will be able to:

A Review the overall Consumption & Demand of your Electrical System

A View a Detailed Breakdown of Energy Flow Components

A Review Statistical Information Regarding Measurem&tatus
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Consumption & Demand

Energy is produced and consumed within an electrical distribution system. Some sites
produce energy for the grid (Received Energy), others consume energy from the grid
(Delivered Energy), and still others both consume gmrdduce energy for/from the grid.
The Net Consumption is the difference between energy that is used and produced.
Therefore, a negative value for Net Consumption indicates that the site is producing more
than it is consuming, or a received net consumption.

The Consumption & Demand window is a quick look at some of the key components of the
Detailed Informationwindow. Here you find a crossectional summary view of the amount
and makeup (Active or Reactive) of the Net Energy (Received z Delivered)
produced/consumed by a site.

A Demand is an arbitrary measurement of average power usage per configurated unit time.
A demand is measured in units of power even though a time element does exist, while Peak
Demand is thehighest demand calculated since the last demand reset. RefeErergy
Meterin the Advanced Settings section to reset the demand of your energy meter.

ACCESS GENERAL INFORTION REGARDING COBUMPTION &
DEMAND

A Access your G4K Un” log on as theViewer/Administrator *underEnergy»

open theConsumption & Demand Tak:

Consumption & Demand

Detailed Information

Measurement Status
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A TheConsumption & Demandwindow will now open:

B ENERGY » CONSUMPTION & DEMAND

Consumption & Demand

Net Consumption Demand Peak Demand
Active Energy 42 822 k\Wh 0.0000 kW 4 5549 kKW
Reactive Energy -1.4878 kVArh 0.0000 kWAr -1.8135 kVAr
[ Apparent Energy 43.248 kKVAh 0.0000 kWA 4 5590 kVA

Included in this window are commonly used terms in describing energywithin
a system:

A Active Energy (Real Energy)The portion of power flow that, averaged over
a complete cycle of the AC waveform, results in the net transfer of energy in
one direction expressed as kWh

A Reactive /Volt Amperes Reactive Energy (KVArhEnerg that flows back
and forth with no actual power flow. Reactive power flow transfers no net
energy to the load and is sometimes referred to as Wattless power

A Apparent: The combination of active and reactive energy (kVAh)

A The corresponding Blue & Green siecis will be displayed in more detail in the
Detailed Informatiornwindow.

SEE ALSO

A About Energy
A Detailed Information

A Measurement Status




Detailed Information

For a detailed breakdown of energy flow components, the Detailed Information window
presents all theActive & Reactivevalues individually for both produced and consumed
(Received or Deliered) energy. In addition théNet Difference (Net Energy)as well as the
Sum Total (Total Energy)computations are included within this window. THEotal
Energy Computation Sectioncontains the combined figure foReceived & Delivered
Energy.

As previouslystated, theConsumption & Demand (Summarwindow is extracted from the

Details window. The corresponding values are indicated in Blue & Green in the Detailed
Information Window below.

ACCESS GENERAL INFORTIONREGARDING CONSUMPTND&
DEMAND

A Access your G4K Ur”log on as the&/iewer/Administrator *underEnergy‘
open theDetailed Information Tab:

Consumption & Demand

Detailed Information

Measurement Status
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A TheDetailed Information window on energy flow components will now open:

[B5] W EMERGY » CONSUNPTION B DEMAND

Consumpéion & Demand

B EHERGY » DETAILED INFORMATION Mat Cansumptian Damind Paak Damand
7 Activs Eneigy AZHIT KA 00000 KW 4SRN
R I I El'lll'ml' Reacrdke Eni 1 4ET3 K'hul . DID0 KA 1. B135 BVsr
L Appsen I.rmg_r' L] 258 BV AR 0D kYA 4 AR VA n
Current Period Total Consumpuon vemanga FEak uemana
Active Energy 0.0000 kWh 42 825 kWh 00000 kW 4 5650 kW
Reactive Energy 0.0000 kVarh 00755 kWArh 0.0000 kWA 0.029% k\VAr
Delivered Energy —
current Period Total Consumption Damand Peak Damand
Active Enargy 0.0000 kWh 0.0:031 kWh 00000 kW 0.0102 kW
Reactive Energy 0.0000 K\VAdh 1.5633 kWA 0.0000 KVAF 1.8433 KVAr
Net Energy (Received-Delivered) —
Current Period Total Consumption Demand Peak Demand
Active Enargy 0.0000 kWh 42 822 KWh 0.0000 kW 4 5549 KW
—
Reactive Energy 0.0000 kViarh -1.4878 kVArh 0.0000 kVAr =1.8135 kVAr
Total Energy (Received+Delivered) —J
Current Period Total Consumption Demand Peak Demand
Active Energy 0.0000 kWh 42 829 k'Wh 0.0000 kW 4 5752 kW
Reactive Energy 0.0000 kWA 1.6388 k\VAh 00000 kVA 1.8732 VA
[ Apparent Energy 0.0000 kVAR 43 248 kWAh 00000 VA 4 5590 VA | —

SEE ALSO

A

A

A

About Energy
Consumption & Demand

Measurement Status




Measurement Status

The Measurement Status window provides additional statistical information & necessary
context on energy. The parameters & counters on this window are configuréchaigy
Meter in the Advanced Settings Section,which is directly accessible by selecting the

| Configure energy & Demand |hutton.

ACCESS THE MEASUREME STATUS WINDOW

A Access your G4K Un” log on as theViewer/Administrator ‘underEnergy‘
open theMeasurement Status Tab

Consumption & Demand

Detailed Information

Measurement Status

A TheMeasurement Statuswindow will now open:

B ENERGY » MEASUREMENT STATUS

| Configure energy & Demand |

Status Summary

Started 09/05/1972 21:23:24 UTC
Last Start 07/0V/2011 16:15:32 UTC
Up Time 14311:10:53:59 D:H:M:5

Down Time 1:21:67:21 D:H:M:ES

Availability 99.986618 %
Energy Interval 1 min
External Sync Disable
Sliding Window Enable

Included in this window are the following terms:

A Started: This is the dat& time stampwhen the Energy Metewas originally
activated for the very first time

A Last Start: This is the date and time stamp for the last metering resébtal
Consumption is Reset

174 ELSPEC G4K Fixed Power Quality Analyzer
USER & INSTALLATION GUIDE


http://www.elspec-ltd.com/

A Up Time: The total cumuldéive time the mechanism has been operational
during the current period (since last start)

A Down Time: The total cumulative time the mechanism has not been
operational during the current period

A Availability: The percentage of time the system has been operaéil - this
is important because if this time exceeds a certain threshold, the data may
not be considered reliable

A Energy (Metering) Interval: The energy interval is the size of the window
used in computing demand (e.g. 1 minute)

A External Sync:This functon is currently fixed in disable mode

A Sliding Window (Accessed by selecting Configure energy & Demand |,
Energy Meter. Information regarding the demand averaging system in use:

A Enable: The energy is calculated using a sliding window. The figure
below illustrates the time increment as 1 second:

Sliding Widow (Enabled)

Third Metering Interval

Second Metering Interval

First MeteringInterval

0 0.1 0.2 15.0 15.1 15.2

A Disable: The energy is calculated using fixed interval for each meter
illustration:

Sliding Widow (Disabled)
Fixed Metering Interval

First Third
Metering Metering
Interval Interval
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SEE ALSO

A About Energy
A Consumption & Demand

A Detailed Information




About Instrument Settings

After initial Communication has been Establishe® you have been successful in
Connecting to the Device fdhe 1st Time you will need to configure your G4K device itself
in Elspec's Web Interface. The procedure will demonstrate how to:

Setup the Device

Configure allCommunicationSettings

Configure the PQ Settings

> > > >

ConfigureUser Defined Pages




Device Setup

Configuration of your G4K device itself occurs in Elspec's Web Interface on successful
Connection to the Device

A Accessyour device via Elspec's Search Utiliyaugh theWeb (Identifiable either by
the Serial Numbey indicated in green asldew Devicg:

-

~0 Elspec Search 1.0.0.1

File Mode Refregh Time
IP Address B Lin FTP Lin

159.254.245.254 WEB FTP
192 168.168 168 WEB FTP

SubMet: 255.255.254.0 AutoRefresh: 1

A Select theWeblink for your device, Elspec's Web Interface will now open:

EISPEC
D) BURCK D )

Language"English v\ Password ees [ Login |

A In order to view the different languages in the Web Interface, you weddnto upload
the language feature fronktlspec's Websitavhen installing your aw Firmware. Once
uploaded simply select the applicablinterface language from the dregown list:

Language English =
Pycceni
Ceutsch
Espariol
Francais
"FIC__:

A The supported languags are:
English (Default)

Russian
German
Spanish

French

> > > > > >

Chinese

(For other languages please contact your local Elspec distributor)
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A The Password field defines user level/privileges. The user levelsviesger /

Administrator (SeeSecurity Settingy The default password including privileges for
each level are:

A Viewer is123(Read only, can choose interface language only, no operations
related changes are allowed)

A Administrator is12345(Administration, setup & full control)

A By selecting theConfiguration Tab& within theDevice Setupsection you'll be able

to:
A Complete the Device Info
A Configure the Voltage & Frequency
A Set the Time Settings
A Configure the Currents
puny g e g
ESPE fJ
A/
\A_H_)J ll.lldli}\),u
@l B MONITORING » SUMMARY
Device Info System Log
Summary ) I "PU
Time Custom Events
Frequency Voltages & Frequency PQZIP Recording E
1 Currents E-mail Alerts
avg
V‘LL)aVQ Security Energy Meter
V[LN]avg HLEE Display Setup
Serial Ports Firmware Upgrade

Power factor, ., 0.0591 (Cap)

Power Compliance
Phase Order 123
User Defined Page 1

Synchronization Status User Defined page 2

User Defined page 3
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NOTENOTENOTE

O

A 4EA 7TAAOEOA EO | DPOEIi EUAA O xiI OE xEOE )10
O

6 EAx08 %l OOOA OEAO OE Bompdiiid ViewA O %@bDIi | OA |

prer

sl Management B v = e

A Other web browser applications can limit some functionality and/or show an incorrect
layout.

A For local networking the browser should be configured as working without a proxy
sener. Refer to Disable Proxy Server in Internet Explorer.

A The passwords above are factory default values. You are advised to modify Admin
password if extended security measures are requif®eeSecurity Setting}.

A If you are notlogged on as the Administrator, you will not be able to change any of
these settings & you will receive the following error message in your attempt to do so:

Unprivileged Access

You are not authorized to access this feature. Please re-login with the correct password.

Click here to re-login.




Device- Info G4K Unit Configuration

Within this window you will be able to:

Configure your G4K Unit

View Hardware & Stware Information for your G4K

Enable/Disable the PoE Output

A
A
A View all the Details Regarding Power System
A
A

Configure Alarm Settings

CONFIGURE YOUR G4KNUT

A Access your G4K Deviwg@Elspec's Web Interfac” log on as theAdministrator

Device Info

Time
Voltages & Frequency

Currents

A In theG4 UnitConfiguration Section complete:

A Site Name: Enables the user tincludea description of the site where the
device is installed. This site description also appears in the Elspec's Search
utility under Unit Description when searching for devices

A Description: An additional text field for you to use optionally as you see fit
A Operator: A text fieldfor inputting the operator/technicia® me

A Company. A text field for inputtinghe companyd @me

G4 Unit Configuration
Site Name |Elspec Site 1 |
Description |F'Q Measurements |
Operator |Elspec Admin |
Company |Elspe|: Ltd. |

A To apply your changes seld Apply Changes |
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A Review your changes by selectim

A To enforce your changes to your GdKit selecm

A Go on to the next step/iew Product Settings

NOTENOTENOTE

A If you are not logged on as the Administrator, you will not be able to change any of
these settings & you will receive the following error message in your attemgbd so:

Unprivileged Access

You are not authorized to acces

A Once you have signed on at teiministrator ensure that you seled APPly Changes
to actually affect your changes.

SEE ALSO

About Device Setup

Voltage & Frequency

Time Settings
Currents

> > > >
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G4KProduct Attributes

TheProduct section specifies information regarding the G4K System Attributes (Software,

Hardware):
Product
Boot 0.2.95
Software 0.4.03.1.5800
Hardware 2u2%2?
DSP 4.6

The fields specify the following internal HW and SW Versions:

A

Boot: Displays theBoot Loader application version. The Boot Loader application is a
small sepaated part of the BLACKBOX Firmware. The Boot is stored on a secured
sector in the internal flash memory chip & is used for the HW initialization for
loading Firmware upgrades and for further execution of the G4K'S Firmware. The
Boot executes either Bank ér Bank B Firmwaresee Firmware Upgrade

Software: Displays the BLACKBOX Firmware Version is in &&= Firmware
Upgrade
Hardware: Displays theBLACKBOX Hardware Versiontbe G4K's Modules

DSP: Displays the BLACKBOX DSP Version in use. The G4K is equipped with a
dedicatedDSP (Digital Signal Processing) Modfite high speed calculations. This
field defines the Firmware Version of the code being executed on this DSP.

SEE ALSO

> > > >

G4K Unit Configuration

Power Status

PoE Output

Alarms
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Power Status

Power Status

Powered by AC
AC Cn
PoE Input Off
DC(48v) Off
Down Off
Capacitors 25F

In this section you can view all the Power Status:

A Powered by: Informs the user as to the type of power currently supplying the
instrument

A AC: AC status

A PoE Input: Status of the PoE on the LAN1 port; an alternate power input for the
instrument

A DC (48v):Status of theDC Power Supply Input

A Down: Should this flag indicateON" it means that the G4K has no power supply &
is on ride through power supplied by the capacitors

A Capacitors: Indicates the sie of the Super Capacitor supplying the ride through
power

SEE ALSO

G4K Unit Configuration
G4Kz Product Attributes

PoE Output

Alarms

> > > >
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PoE Output

PoE Output State: Enable ~
P5SE Status OK
P 5E Error Code Off
A State: Allows you toEnable/Disablethe POE Out for LAN2 (See Algestablish

A

A

Communication

PSE Statusindicates the status of the LAN2/LCD port (Ok/ Fail)

PSE Error CodeOff signifies hat this port is not in useOn signifies that an LCD
screen is currently attached to this port.

To apply your changes seld Apply Changes | wp[RefreshDatE] 16 review them

To enforce your changes to your G4K unit se[ Restart Unit]

SEE ALSO

A
A
A
A

G4K Unit Configuration
G4Kz Product Attributes

Power Status

Alarms
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Alarms

Alarms Configuration

M | General M | DSP Sync M | Time Sync ¥ | PQZip
M | FTP M | Flash M | Logger ¥ | DSP
M | Drop Data M | Misconfigured

A checked item that is malfunctioning causes the red alarm indicator light on the

BLACKBOX unit to turn or®“ & to be displayed irthe System Log The table below
includes the types of alarms that you may want to configure into your G4K Unit & what
indication it will cover:

ALARMTYPE INDICATION

General General G4K startup & system initiation

SNTP Availability of the Network connection to the SNTP server

Drop Data Temporary loss of PQZIP data

DSP Sync Verification unit synchronization with the network power

Flash Success of thdatatransferto the G4K's internal Flash memory
Misconfigured Verification of configured nominal value compared with the CT/PT vi
Time Sync Verification of the quality of the time synchronization (POOR or less
Logger Verification of a corrupted Logger

PQZIP Verification whether or not the PQZIP is enabled

DSP Communication verification between CPU with DSP module

A To apply your changeselect Apply Changes | wpREFESRDERE] 1 reviewthem

A To enforce your changes to your G4K unit se Restart Unit

SEE ALSO

A G4K Unit Configuration
G4Kz Produd Attributes

Power Status

PoE Output

> > >



Voltage & Frequency

The Voltage & Frequency Window defines all the major configurations regarding the
Voltage & Frequency values. In this windowywill be able to:

A Configure the Power

Configure the Potential Transformation Ratio

Smooth the curve in significant change of PQr&aeter (IEC6100d-7 Compliance)

Toggle the polarity without rewiring

> > > >

Define nominal values for Voltage & Frequency

OPEN THE VOLTAGE &REQUENCY WINDOW

A Accessthe G4K Device&Configuration viaElspec's Web Interface* log on as the

Administrator (- AT OEAAOOOAOGE O $ A BB Qsele@:tA O x| OA
Configuration Tab

A UnderDevice Setupselect theVoltage & Frequency Tab:

Device Info

Voltages & Frequency

Currents

A TheVoltage & Frequency Windowwill now open

B CONFIGURATION » VOLTAGES & FREQUENCY

m m Power configuration WYE 4 wires

L]

Potential Transformer (PT) Voltage Polarity Nominal F
Primary 4007 Vy Normal F (Hz) 507
Secondary 4003 v, Narmal - Nominal V
Smoothing Filter V2 Normal -~ v, (V) 4003
e E e Flickering
Include Vin Disable ~
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NOTENOTENOTE

A If youare not logged on as the Administrator, you will not be able to change any of
these settings & you will receive the following error message in your attempt to do so:

Unprivileged Access

You are not authorized to access this feature. Please re-login with the correct password.

Click here to re-login.

SEE ALSO

About Device Setup

Device- Info G4K Unit Configuration

Time Settings
Currents

> > > >
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Power Configuration

The network type settings are represented by five different configurations, although the
actual number of supported networks could be extended totually any existing
configuration. Refer tadG4K Wiringin order to view the types of Power Topology the G4K
supports.

A The following table outlines the recommended configurations for several supported
power types:

POWERTYPE RECOMMENDEOPOWER

CONFIGURATION

Single Phase with Neutral Single LN
Single Phase without Neutral Single LL
Single Split Phase 2Phase TR
Three Wire Delta Delta 3 Wires
Four Wire WYE WYE 4 Wires
Three Wire WYE WYE 4 Wires
Delta High Leg Delta 3 Wires
Delta Open Leg Delta 3 Wires

A Select the applicabl&letwork Type Settingsaccording to your network type from
the drop-down selection:

Power configuration WYE 4 wires ~

WYE 4 wires

Single LL
Single LM
2Phase TR

A To apply your changwlecﬂ Apply Changes |

A You will receive the following warning message as changing the network
configuration will result in all the energy calculations to bermaged & will clear all

your Custom Event configurations. Cliin order to proced:
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Message from webpage lﬁ

___;'I MOTE: Changing the power configuration will initialize the Average
and will CLEAR ALL custorn events and user conditions!

ok || cancel ]I

e

A You will receive a "Comgfuration Successful" message & will be prompted to initiate
a restart of the energy calculations.

CIickin order to proceed:
Message from webpage ﬁ

™% Recent configuration change requires restart
¥ of energy counting and demand metering,
Restart?

[ | ok || cancel ]'

A Review your changes by selectim

SEE ALSO

About Voltage & Frequency

p>

Potential Transformer

p>

p>

Smooth Filtering

p>

Voltage Polarity

Define Nominal Values

p>
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Potential Transformer

Potential Transformer configuration is required only for MV/HV networks where the

voltage is measured using PT's. This option allows you to acelyrabnfigure the known

transformation ratio in both magnitude and phase, over a range of measuring circuit
impedances. The voltage transformer is intended to present a negligible load to the supply

being measured. The low secondary voltage allows protectrelay equipment and
measuring instruments to be operateat lower voltages

A

A

A

For MV/HV Networks (Voltage Measurements by PT's) set the coRaantary &
Secondary Ratio(with &/¥) z according tothe PT Manufacturer's Specifications
not just theRatio:

Potential Transformer (PT)
Primary 4002

Secondary 4003

If the PT Ratio is inapplicable, then set your values to read:
Primary = Secondary = Nominal

The ratio for LV Networks is based on the same concept & specificatidet the
Primary & Secondary Rtio (with a/¥) (according tothe PT Manufacturer's
Specifications& not just theRatio):

Potential Transformer (PT)
Primary 55
Secondary 1~

If the PT Ratio is inapplicable, then set your values to read:
Primary =Secondary = Nominal

To apply your chang(J Apply Changes | Mp{Refresh Data | to reviewthem

SEE ALSO

> > > > >

About Voltage & Frequency

Power Configuration

Smooth Filtering

Voltage Polarity

Define Nominal Values
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Smooth Filtering

This filter is introduced according to IEC standard 62@0Q It allows (enabled) smoothing
of the curve when therarefluctuations in a power quality parameter such as in Harmonics
/| RMS.

A Mark theApplicable Parameterfor filtering (Harmonics & / RMS):

Smoothing Filter

[ ' | Harmonics || | RMS

A To apply your changeselectl Apply Changes | Mto reviewthem

SEE ALSO

About Voltage & Frequency

Power Configuration

Potential Transformer

Voltage Polarity

> > > > >

Define Nominal Values
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Voltage Polarity

Wiring errorsusually resulin an incorrect polarity. The Voltage Polariggttings allowyou
to toggle the polarity without the necessity of rewiring.

A EitherReversethe polarity / maintain it aNormal from the dropdown selection:

Voltage Polarity
Vy MNormal v|
Kitiink=
v, Normal ~
v, Mormal -
v, Mormal -
A To apply your changefselectl Apply Changes | Mto reviewthem

SEE ALSO

About Voltage & Frequency

Power Configuration

Potential Transformer

Smooth Filtering

> > > > >

Define Nominal Values
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Define Nominal Values

The Nominal section defines the nominal values for Frequency (F) and Voltages (V). The
Frequency nominal affects compliance. For example, when 50Hz nominal is set, the window
is 10 cytes, and for 60Hz the window is 12 cycles.

A For HV & MV Networks, define tidominal Valuesfor Frequency (F) and Voltages
(V) (witha/¥):

Nominal F

F {Hz) 505
Nominal V

vV (V) 4003

A The ratio for LV Networks is based on the same concegpé&cifications Define
the Nominal Valuesfor Frequency (F) and Voltages (V) (wiv):

Mominal F

F (Hz) 505
Nominal V

vV, V) 230 3

If the PT Ratio is inapplicable, then set your valiteead:

Primary = Secondary = Nominal

A To apply your chang&lectl Apply Changes | Mto reviewthem

NOTENOTENOTE...

A Should you enter incorrect nominal values, the device may not record anything.

A For maximum logging resolution and efficiency it is recommended keeping NOMINA
values as close to the expected normal condition values and NOT to maximum values!

A FOR NOMINAL V VALUESIf you are using Rotential Transformer (PT) Configuration
for MV/HV networks, the Nominal V values nisgo be set to théT values
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SEE ALSO

About Voltage & Frequency

Power Configuration

Potential Transformer

Smooth Filtering

> > > > >

Voltage Polarity




Time Settings

The Time section is used to set and control the time. In additions it may also be used for
displaying & logging of the data & events. Within this window you'll be able to:

A Control the time synchronization of external time sources withtwork Time

A Set & control the internal clock of the G4K unit wiBletup the Time

A Automatically adjust the G4K Unit witBaylight Saving Time

ACCESS TIME CONFIGBRION

A Accesdhe G4K Devic€onfiguration vieElspec's Web Interfacalog on as the

s o~ A o~ N

Configuration Tab

A UnderDevice Setupselect theTime Tab:

Device Info

Time
Voltages & Frequency

Currents
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A TheTime Windowwill now open:

B CONFIGURATION » TIME

[Apply Changes | [Refresh Data]

Network Time Time Setup

Transport Automatic - RTC Counter 162:22:8:15 D:H:M:5

Main SNTP Time Zone Utc+5 -

Alternate SNTP Unit Date & Time [01/06/2011 | |08-00:00

Using SNTP Self

Slew Mode Automatic « Daylight Saving

slew Factor I:I % State Enable ~

Step Time [0 Jsec SR bsiosi2011 | [lea100 |
End Timer¢ B1/01/2011 | [13:0000 |

NOTENOTENOTE

A If you are not logged on as the Administrator, you will not be able to change &ny o
these settings & you will receive the following error message in your attempt to do so:

Unprivileged Access

You are not authorized to : ease re-login with the correct pa

Click here to re-login.

SEE ALSO

About Device Setup

Device- Info G4K Unit Configuration

Voltage & Frequency

> > > >

Currents



Network Time

Network Time
Transport Automatic -
Main SNTP |1EEI_1EEI_1EEI_1EE |

Alternate SNTP

169.169.169.169

Using SNTP Self
Slew Mode Automatic -
Slew Factor I:I %
Step Time I:I Sec.

This section controls Time Synchronization with a variefyexternal time sources.
Make your changes according to your selection:

A Transport: Utilize this option to for the Time Sync Module to select the seurc
Automatically, or to force the source Manually to NTP or GPS source

A Main SNTP:Use this option in order to configure the IP address of the Primary
SNTP server to be used

A Alternate SNTP:Use this option to configure the IP address of the secondary SNTP
server to be used (A contingency should the Primary Server become unavailable)

A Slew Mode: Set thetype of Time Slewing/Adjustment to be used by the Time Sync
module. This will compensate for time deviations and network communication
jitters. The default & peferred mode isAutomatic, as the Slewing Factor is
according to time source communication quality.

A To apply your chang&lecll Apply Changes | Mto reviewthem

SEE ALSO

A About Time Settings

A Time Setup
A Daylight Saving
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Time Setup

Time Setup
RTC Counter 162:22:8:15 D:H:M:5
Time Zone UTC 45 -
Unit Date & Time 01/06/2011 | |08:00:00

te ime

This section is used to set and control the internal clock of the G4K Unit. Set:

A The RTC Counteris used for setting theounting of the internal real time clock.
The RTC starts itsocinting from the date of manufacture. RTC Counter format
reads as: Days, Hours, Minutes, and Seconds

A Time Zone:Specifies the date and time to be presented on the WEB interface (time
and date are presented at the bottom of the page). The presented tintkedocal
time derived from the GMT time and the configured Time Zone which shifts the
GMT time backward or forward in accordance. (Greenwich Mean Time (GMT)
means time at Greenwich, London (Also referred to as UTC)

A Unit Date & Time: Utilized for setting he current time & date manually. Once you
click on the configuration box, the date or time will instantly appear and you can set
it. Click on the Set Date & Time button and the time is changed. However, if the
unit's Time Synchronization module is synchioing with an external source (like
NTP or GPS), the time will be overridden as soon as the updates are received. To
prevent automatic updates, set the Time Sync module on Self synchronization.

A To apply your changeselect SetDate 8 Time /P Apply Changes |

A Review your changes by selecti| E‘EI:QH Data

SEE ALSO

A About Time Settings

A Network Time

A Daylight Saving

199 ELSPEC G4K Fixed Power Quality Analyzer
USER & INSTALLATION GUIDE


http://www.elspec-ltd.com/

Daylight Saving

Daylight Saving

State Enable ~
SELSTIE 25/05/2011 | [14:41:00 |
End Time, 31/01/2011 | [13:00-00 |

You canEnable the daylight saving time (Winter / Summer Clock) featamed set

the period in this section. This will cause the time to automatically adjust to daylight
savings time during the prdefined period. This information is passed to the
PQSCADAtogether with all other information via PQZip where it is displayedhe t
user. To set the daylight saving time:

A SelectEnable
A Enter Start / End Date & Time (UTC)

A To apply your changeselectl Apply Changes | Mto reviewthem

SEE ALSO

A About Time Settings

A Network Time

A Time Setup
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Currents

The Current Window defines all the Current values. In this window you will be able to:

> > > >

Configure all the Primary & Secondary Current Transformer Values

Define Nominal Current Values

Toggle the Current Polarity without rewiring

Configure Calculated Current Channels

OPEN THE CURRENTS WDOW

A

A

Accesghe G4K Device @hfiguration viaElspec's Web Interfacalog on as the

s~ A A~ N

Configuration Tab

UnderDevice Setupselect theCurrents Tab:

Device Setup

Device Info

Time

Currents

A TheCurrents Windowwill now open
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I CONFIGURATION » CURRENTS

[Apply Changes | [Refresh Data |
Current Transformer (CT) Nominals Current Polarity

Iy Primary 10003 I4 (A) 502 Iy Normal =
I, Secondary 5B I, (A) 502 I, Nomal =
I, Primary 10003 I; (A) 502 I, Normal -
I, Secondary 5% Iyy (A) 502 I, Nomal ~
I, Primary 10002
I, Secondary 52
I, Primary 10002
Iy Secondary 5%

Non-measured Currents
Calculated Phase

NOTENOTENOTE

A If you are not logged on as the Administrator, you will not be able to change any of
these settings & you will receive the following error message in your attempt to do so:

Unprivileged Access

You are not authorized to acc his feature. Please re-login with the correct password.

Click here to re-login.

SEE ALSO

A About Device Setup
A Device- Info G4K Unit Condluration
A Voltage & Frequency
A Time Settings
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Current Transformer

This option allows you to accurately configure the known Primary & Secondary
Transformation Ratios foall the Current channels fromtb I:

A Set the correcPrimary & Secondary Ratiogwith a/w):

Current Transformer (CT)

|, Primary 1000
l, Secondary g
|, Primary 1000 2
l, Secondary Se
|, Primary 1000 %
I, Secondary 5%
l,, Primary 1000 %
l,, Secondary e

If the CT Ratio is inapplicable, then set your values to read:
Primary = Secondary = Nominal

A To apply your changeselect Apply Changes | wp{RefeshDatal (o reviewthem

SEE ALSO

About Current Window

Nominal

Current Polarity

> > > >

Non-Measured Currents
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Nominal

The Nominal section defines the nominal Ampere values for all the Current Channels from |
to I:

A Define theNominal Values(with a/¥):

Nominals
15 (A) 1000397
1, (A) 100029+
I, (A) 1000 29+
Iy (A) 10000~

If the CT Ratio is inapplicable, then set your values to read:

Primary = Secondary = Nominal

A To apply your changfselectl Apply Changes | Mto reviewthem

NOTENOTENOTE...

For maximum logging resolution and efficiency it is recommended keeping NOMINAL
values as close to the expected normal condition values and NOT to maximum values!

SEE ALSO

A About Curreat Window

Current Transformer

A
A Current Polarity
A

Non-Measured Currents
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Current Polarity

The Current Polarity settings allowy to toggle the polarity values for all the Current
Channels (from:lto In) without the necessity of rewiring (due to polarity errors caused by
incorrect wiring).

A EitherReversethe polarity / maintain it aNormal from the drop-down selection:

Current Polarity
Iy Normal -
I Normal -
I, Normal -
I, Normal -
A To apply yor changeselect APPly Changes | sp[RefeshDaE] 16 reviewthem

SEE ALSO

About Current Window

Current Transformer

Nominal

> > > >

Non-Measured Currents
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Non-Measured Currents

The Nonmeasured Current section helps to configure calculated current channels. There
are two calculation options & thediffer for:

A  WYE Network
A DELTA & Singl&plit Phase Network

CONFIGURING CALCULAD CURRENT CHANNELIFOR WYE NETWOR

A Ensure thePower Configuratiorcoincides with your Network

A In theNon-Measured Currentssection, select the applicable phase to be cédoed:

Non-measured Currents

Calculated Phase All Present -

L1 Absent
L2 Absent
L3 Absent
In calculated

# Al KO AGET T EO A A@dkdkhing that eofhésArEninst gematon | A x O
order for the calculation of one of the current line to be based on the other
measured lines instead of measuring it. For example wheis [Absent it is being

calcdated using the other lines instead of measuring it. Or the neutral current |

could be optionally calculated from the sum of thrpbase currents, or
alternatively, measured by the turrent channel.

CONFIGURING CALCULAD CURRENT CHANNELFOR DELTA
SINGLE SPLIT PHASE NEVTORK

A Ensure thePower Configuratiorcoincides with your Network

A In the NonMeasured Current section, select the applicable phase to be missed:

Non-measured Currents

Missed Phase All Present -
L1 Absent
L2 Absent
L3 Absent
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One of the threephase current channels could optially be calculated from the+
I+ k=0

SEE ALSO

About Current Window

Current Transformer

Nominal

> > > >

Current Polaity
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Communication Configuration

After Communication has been Establish&you have been successful @onnecting to
the Device for thelst Time you will need to cafigure the communication settings G4K
device itself in Elspec's Web Interface. The procedure includes:

A Setting Web Entry Passwords & Providing Access to the FTP Server

A Establish theG4K device's IP in your Network

A Configure RS485/RS422 interface parameters in Serial Ports

ACCESS THE G4K'S COWNUNICATION CONFIGURAONS

A Accessthe G4K Device viglspec's Web Interfae *Iog on as theAdministrator

A All the Communication Configurations are located under @@mmunication Tab:

C ONFIGURATION

Device Setup

Device Info
Time
Voltages & Frequency

Currents

Communication

MNetwaork

Serial Ports
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Security

In this window you can set either Entry Passwords toWeb Interfaceand/orProvide
Access to the FTP Server for your G4K unit.

A Accesghe G4K DeviceiaElspec's Web Interfacg» log on as theAdministrator

Device Setup

Device Info

Time
Voltages & Frequency

Currents

Communication |

MNetwork

Serial Ports

PASSWORD SETUP

This section enables the Administrator to change or reset the passwordguofer &
Administrator levelsat one optionat a time:

A Select either theviewer or Admin option:

Password Setup

(" [Viewer] " [Admin]

Password

Confirm

Set Password
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Levels:

A Viewer: Users are able to view all the functions within Elspec's Web

Interface, but are unable to configure the G4K Device (Manufacture's
Default Password i%23)

A Admin: Usually the Administrator of the G4K Device, is able to view &
configure the unit (Manufacture'Befault Password i$2349

A Enter & Confirm the Passworo*selec Set Password

A To Reset the passwords to the Manufacture's Default passwords select
| Reset Passwords |

FTP ACCESS

The G4K BLACKBOX includes a FTP server which is accessed vicSGAPS Elspec's
Search Utility in ordeto retrieve the PQZIP files recorded by the unit. The PQZIP files may
be manually retrieved by initiating an FTP session with the BLACKBOX devic&TFhe
Accesssection below controls th€TP Loginand FTP Passwordor security measures.

A Enter theUser Login, Password& Confirm the Password Manufacture's Default
Login isftpuser & Password iffppassword)

FTP Access
FTP Login fipuser
Password
Confirm
Save FTP Configuration

A Select Save FTP Configuration

A To Reset the passwords to the Manufacture's Default passwords select
| Reset Passwords |
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NOTENOTENOTE

A Changes made in the FTP Access section needs to theplicated in the PQSCADA
Configuration. (In the F1 Help Wizard of the PQCADA follow the Components

*Nodes *Configuration *Device procedure)

SEE ALSO

A About G4K's Communication Configuration

A Network

A Serial Ports



About Network Setup

The Network setup is a crucial part of your G4K BLACKBOX's unit configuration. This setup
procedure establishes the IP Address of yourKG4nit in the network. The procedure
includes:

Assign an IP Address for LAN 1 Port
Connect G4100 RTU via LAN 2 Port (if applicable)

Make allowancefor Remote Accesby configuring the Port Setup

Send Data & Notificationffom your G4K unit by providing Outer Access

Set up ports for Data Retrieval from the G4K Device via Modbus Protocol

Set up port for Data Retrieval from the G4K Device over the Ethernet

> > > > > > >

View the Status Summaries of your G4K Device's Network Configurations

OPEN THE NETWORK WDOW

A Access G4K Devidgonfiguration vigElspec's Web Interfacc» log on as the

Configuration Tab

A UnderCommunication select theNetwork Tab:

Device Info

Time
Voltages & Frequency

Currents

Communication

Security
Metwork

Serial Ports
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A TheNetwork Window will now open:

[RW] B CONFIGURATION » NETWORK
PP/ anges efres ta
LAN1 Port Setup
Auto DHCP Enable ~ HTTP Port
IP Address 100.100.100.100 FTP Daemon
Subnet Mask pss265.255.0 | FTP Data
LAN2/ILCD SMTP Port
Auto DHCP Disable ~ Outer Access
IP Address 192.168.165.168 Gateway 100.100.100.100
Subnet Mask 55.256.255.0 SMTP Server 0.0.0.0
Network Interface
Interface Link Speed Duplex Mode
LAMN1 [Link] On 100 Mbits Full Auto negotiate
LANZ [LCD] Off 10 Mbits Full 10Mbit FD
Connections
HTTP Active OPC Active LCD Active FTP Active FTP Max
1 0 0 0 5
Modbus TCP
Slave Address 159 Modbus Port 502

DNP3 Configuration

DNP3 Port Validate IP Validate Source Source Address Destination Address

20000 Enable - Disable - 3
[ 20000

l

NOTENOTENOTE

A If you are not logged on as the Administrator, you will not be able to change any of
these settings & you will receive the following error message in your attempt to do so:

Unprivileged Access

You are not authorized to a 5 this feature. Please re-login with the correct p:

Click here to re-login.

SEE ALSO

A About G4K's Communication Configuration

A Security
A Serial Ports



LAN 1

Each G4K BLACKBOX unit needs to have a fixed IP Address. In each network the available
IP numbers differs. The IP Address may be assigned either automatically via the LAN DHCP
Serve, or manually assigned by the user. Regardless as to what option you choose, prior to

assigning the IP address to the unit you will need to consult your IT manager for the

network as how to proceed.

HOW TO CONFIGURE LAN

A As per the previous steficcesghe Network Window & in th& AN 1 Sectionyou
will have two options:

LAN1
Auto DHCP Enable -
IP Address 100.100.100100 |

Subnet Mask | |

A Auto DHCP DisablgUser Assigned IP Address obtained from the IT
Manager) all parameters will be fixed & Uskssigned:

A SelectAuto DHCPDisable
A Enter thelP Address

A An optionalSubnet Mask(for this port & instrument) is entered as
per your IT Manager's instructions

A Auto DHCP Enabledllows the LAN DHCP server to assign an IP Address to
the unit

A SelectAuto DHCP Enable

A Your G4K's unit'tP Address& Subnet Maskwill now be
automatically assigned

A To apply your changeselect APply Changes | wp[REesADaE] 1 reviewthem
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NOTENOTENOTE

A LAN 1 & LAN 2 cannot eexist in the same logical IP subnet, even if only one of them is
actively connected to a network. For example: if LIAN configured as 172.17.4.68 with
subnet mask of 255.255.0.0, then LAN2 cannot be configured as 172.17.X.X.

A The PGCADAWiIll not be ableto identify any newly assigned IP Addresses for your G4K
unit. As such, when the PRCADAwiIll download the PQZIP fiefrom your G4K unit, it
will not automatically associate the new IP with the same database. Therefore, you will
need to configure the new IP Address for your G4K BLACKBOX Device in 8E@AIA

(In the F1 Help Wizard of the PQSCADA follow the Components =Nodes
*Configuration *Deviceprocedure)

SEE ALSO

A About Network Setup
LAN 2 / LCD Port Setup
Port Setup

Outer Access

Modbus TCP

DNP3 Configuration

> > > > > >

Status Summaries




LAN 2 / LCD Port Setup

The LAN 2 port is used forheé G4100 LCD Display connectidh the configuration
procedure is very quick & easy to follow. There is no need to configure the LAN 2 port if the
G4100 LCD Display is absent.

The port may also be used for to connect the device to an additional network other than the
LAN 1 Portconnection. As mentioned previously each Portable BLACKBOX unit needs to
have a fixed IP Address & that in each network the available IP numbers differs. The IP
Address may be assigned either automatically via the LAN DHCP Serveraouaity
assigned by the user. As per théN 1 Porfregardless as to what option you choose, prior

to assigning the IP address to the unit you will need to consult your IT manager for the
network as how to proceed.

HOW TO CONKBURE LAN 2

A Accesghe Network Window

A If you need to change the default settings, in thAN 2 Sectionfor Auto DHCP select

Disable:

LAN2/LCD
Auto DHCP Disable -
IP Address 192.168.168.168 |
Subnet Mask 2562552650 |

A IP Address:ls the IP address for this port on the instrument. It is rentended that
you retain the default address df69.254.249.247in order to enable the G4100 LCD
remote screen viewer's plu§-play compatibility

A Sub-Net Mask: Is the Subnet mask for this port on the instrument. It is recommended
that you retain the defadladdress 0f255.255.255.0n order to enable the G4100 LCD
remote screen viewer's plug-play compatibility

A The Default settings will automatically appear in this section should no changes be
required & the Auto DHCP will remain &mable

A To apply your bangesselect Apply Changes | wp[RefreshData] 16 reviewthem

NOTENOTENOTE

IMPORTANT: The IP Address & Sutet for LAN 1 differs from LAN 2's IP Address &
Sub-net as they are configured for two different networks. Therefore should you
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choose to Disable the default settings, ensure the IP Adtess for the G4100 LCD Display
is configured on an additional Network.
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SEE ALSO

About Network Setup
LAN 1

Port Setup

Outer Access
Modbus TCP

DNP3 Configuration

> > > > > > I

Status Summaries




Port Setup

Within the Port Setup section, you will be able to agafe your G4K Unit for remote
access. In the Port Setup section you can configure the internet port numbers for standard
communication protocols (BMails, File Transfer & Web Browsing). Tgremary reasons for
utilizing this procedure is for networks wheerstandard port numbers are forbidden or
reserved by Firewalls; or it may be used in instances where you would like to reserve the
standard port number for a legacy modem/router that does not support port forwarding.
Most external modems/routers on the mat today do support port forwarding. Elspec
recommends retaining the default port addresses setup, in order to simplify & provide
straightforward access for web browsers or FTP clients to your G4K unit via LAN/Internet.

CONFIGURING PORT NUBERS FOR STANDRD COMMUNICATIO

PROTOCOLS

A Accesghe Network Window

A In thePort Setup Sectionyou have the following settings:

Port Setup
HTTP Port
FTP Daemon
FTP Data
SMTP Port

A HTTP Port:Utilized for setting the Web Browser's Port Address

A FTP Daemon: Utilized for setting the Port Address of File TransfeZo(trol
Channel)

A FTP Data:Used for setting the Port Address of File Transfer (Data Channel)

A SMTP Port:Used for setting the Port Address of Mail TransferBhe SMTP server
should allow anonymous clients. G4 doesn't support SMTP authentication.

A To apply pur changeselect Apply Changes | Mp| Refresh Data |, reviewthem
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NOTENOTENOTE

Changes to the FTP Ports also requires changes to ElspeSERDAs configuration. (In
the F1 Help Wizardbf the PQSCADA follow theComponents* Nodes *Configuration

» Device procedure. The FTP Port is addedthe PQGCADAas an addition with your
G4K's Device IP in the IP Address field as: 100.100.100.100:20)

SEE ALSO

About Network Setup
LAN 1
LAN 2 / LCD Poisetup

Outer Access
Modbus TCP
DNP3 Configuration

> > > > > > >

Status Summaries




Outer Access

In this section yowvill be able to configure your G4K BLACKBOX for sending data to an IP
Address outside it AN 1& setting an IP Address for sending NotificatiorVails.

CONFIGURING THE GABLACKBOX FOR OUTERCXEESS

A Accesghe NetworkWindow

A In theOuter Access Sectioryou have the following settings:

Outer Access
Gateway 100.100.100.100 |
SMTP Server 0.0.0.0 |
A Gateway:) O OOEI EUAA &£ O OAOGOEIT ¢ OEA ", 1l #+" /] 81

order to send data to an IP addresses outsidéAs! 1

A SMTPServer:ls used for setting an IP Address for aiV&il Server to be used for
sendingE-Mail Notifications

A To apply your changeselectl Apply Changes | Mp| Refresh Data | 1, reviewthem

NOTENOTENOTE

Configurations need to be duplicated & configured in ElspdBCADA (In theF1 Help
Wizard of the PQSCADA follow the Components = Server *Configuration*E—Mail

procedure).

SEE ALSO

About Network Setup
LAN 1

LAN 2/ LCD Port Setup
Port Setup

Modbus TCP

DNP3 Configuration

> > > > > > >

Status Summaries
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Modbus TCP

Modbus TCP allws your G4K unit to communicate in Modbus protocol, as well as, serve as

a Modbus slave over the Ethernet. This protocol is used to retrieve data from the device.
See How to Read and Write MODBUS Parameters for G4K BLACKBOX Device Series, for a
detailed piocedure on this integration.

MODBUS CONFIGURATION

A Accesghe Network Window
A In theModbus TCP Sectiotyou have the following settings:

Modbus TCP
Slave Address Modbus Port

A Slave AddressiD Address of a unit on a Modbus network
A Modbus Port: TCP Port on which the Modbus Poabl Operates

A To apply your changeselect APply Changes | Mp{Refresh Data] , reviewthem

SEE ALSO

About Network Setup
LAN 1

LAN 2 /LCD Port Setup
Port Setup

Outer Access

DNP3 Configuration

> > > > > > >

Status Summaries
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DNP3 Configuration

An Ethernet (OPC) protocol is an additional protocol that may bBedufor data retrieval
from your G4K Unit via a DNP3 Server. It is within this section that you configure the
settings for the DNP3 Server.

CONFIGURING THE G4&XPORT SETTINGS FORDNP3 SERVER

A Accesdhe Network Window
A In theDNP3 ConfigurationSectionyou have the following settings:

DNP3 Configuration

DNP3 Port Validate IP Validate Source Source Address Destination Address
20000 Enable ~ Disable ~

A DNP3 Port:TCP port for the DNP3 protocol

A Validate IP:When this option i€nabled (default), it is possible to verify that the IP
address of the UDP broadcast messages (if present) is equal toutinent active
TCP connection address in order to avoid unwanted inbound access

A Validate Source:When this option i€€nabled, it is possible to check if the source
address (the address of the client which sent the message to the G4k) of a message
(any messge) is equal to the destination address that the user inserts

A Source AddressThe local DNP Address of your G4K Unit
A Destination Address:) T T OAAO O O6 A1l EAAOA 31 OOAAG

A To apply your changeselect APply Changes | Mp{Refresh Data] (, reviewthem

SEE ALSO

About Network Setup
LAN 1

LAN 2 /LCD Port Setup
Port Setup

Outer Access

Modbus TCP

> > > > > > >

Status Summaries
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Satus Summaries

Within the Network Windowyou are able to view two sections that summarize your G4K
BLACKBOX's network configurations. The summaries include:

NETWORK INTERFACE

Network Interface

Interface Link Speed Duplex Mode
LANT [Link] On 100 Mbits Full Auto negotiate
LANZ [LCD] Off 10 Mbits Full 10Mbit FD

A LAN 1 Status

A Link: On (indicates G4K Unit'$?1Address is established in your Network) /
Off (G4K Unit's IP Address is not established)

A Speed:Flow control of datdransferrablespeed

A Duplex: Full (using Full Duplex for communication) / Half (using Half Duplex
for communication)

A Mode: Auto negotiate means that your G4K connected with the Network
sever chooses common transmission parameters (Speed, Duplex Mode &
Flow Control)

A LAN 2 G4100 LCD Status

A Link: On (indicates your G4100 Unit's IP Address is established in the 2nd
Network) / Off (Unit's IAddress is not established / not in use)
A Speed:Flow control of datdransferrablespeed

A Duplex: Full (using Full Duplex for communication) / Half (using Half Duplex
for communication)

A Mode: Transmission parameter is set at 10Mbit at Full Duplex (FOhe¢o
2nd Network's Server

CONNECTIONS

Connections

HTTP Active OPC Active LCD Active FTP Active FTP Max

1 0 0 0 5

A HTTP Active: Connection status of your G4K BLACKBOX Unit & Web Browser as
perPort Configuration

A OPC Active:Connection status between your G4K BLACKBOX & (i¢P3 OPC
Server

A LCD Active:Connection status of G4100 as pekN 2 Configuratiorio the 2nd
Network



Brochures%20&%20Data%20Manuals/User%20Guide/G4K/From%20Annette/Users/ANNETTE/AppData/Users/ANNETTE/AppData/Robohelp%20Project/G4K%20Series%20User%20Guide/Configure_the_G4K_Unit/Communication/Network/About_Network_Settings.htm

A FTP Active:Connection status of the File Transfer Control Channel agpetr
Configuration
A  FTP Max:Number of users defined FTP Access

A Review your changes by selectim

SEE ALSO

About Network Setup
LAN 1

LAN 2 /LCD Port Setup
Port Setup

Outer Access

Modbus TCP

DNP3 Configuration

> > > > > > >

225 ELSPEC G4K Fixed Power Quality Analyzer
USER & INSTALLATION GUIDE


http://www.elspec-ltd.com/

Serial Ports

In this section you will be able to cogidire the serial lines of your G4AK BLACKBOX for data
link connectivity, including:

Setting up the configurations of the RS485/RS422 interface parameters itself

Configuring the PPPPoint-to-Point Protocol) parameters for serial communication

Viewing the status of the PPP

> > > >

Setting up a standard AT commands modg€Bee als@G4K GPRS Remote Modem
Connectivity)

OPEN THE SERIAL PORTWINDOW

A Acces$G4K Device Configuration vidspec's Web Interfacc» log on as the

Configuration Tab

A UnderCommunication select theSerial Ports Tab:

Device Info
Time
Voltages & Frequency

Currents

Communication

Secunty
Metwark

Serial Ports
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A TheSerial Ports Windowwill now open:

B CONFIGURATION » SERIAL PORTS

[Apply Changes | [Refresh Data] [Connect] [Disconnect] [Reset modem |

RS-485/RS-422
Bitrate Data Bits Parity Stop Bits
19200 ~ 8 bit None
Serial Mode ModBus Slave Address
Y - [ 1592
PPP Status V' [Message Log]
PPP IP PPP Subnet Signal Quality
NIA MA
Message Log
Empty
PPP Configuration
PAP Status CHAP Status Username Password PoE Auto reset
Enable ~ Enable ~ | | Disable ~

Modem Configuration

Init String | | Reset String | |
Default Init | | Phone Number | |
NOTENOTENOTE

A If you are not logged on as the Administrator, you will not be able to change any of
these settings & you will rece the following error message in your attempt to do so:

Unprivileged Access

You are not authorized to acc his feature. Please re-login with the correct pass

Click here to re-login.

SEE ALSO

A About G4K's Communication Configuration

A Security
A Network



RS485 / R$422

The setup configures the parameters of R8/RS422 serial interface.

HOW TO CONFIGURE R&5 / RS422 SERIAL INTERFACE

A As per the previous stepccessthe Serial Ports Window& in the RS485/RS422
Section complete the applicabl@arameters

RS-485/ RS-422
Bitrate Data Bits Parity Stop Bits
19200 - 8 bit None
Serial Mode ModBus Slave Address
Tv . e

A Bitrate: With the ¥adjust the transfer rate for data
A Data Bits: (For information only) Indicates the number of data bits in a byte

A Parity: (For information only) Parity code indicating error detection
(Movement of digital data from one location to another)

A Stop Bits: (For information only) Number of stop bits used to rkahe end
of a byte transmission

A Serial Mode:With the ¥select configuration from availabl®ptions:
A TTY:Debug shell mode for PPP stream
A Elcom :Elspec communication for connecting to the Equalizer

A ModBus RTU:ModBus protocol (serving as a slave on a Modbus
network)

A GPS:For GPS attachment to this serbrt
A PPP:Connection for PPP communication through this serial port
A ModBus Slave Addresstnique ID of the BLACKBOX on a Modbus network

A To apply your changeselect APply Changes | Mp{Refresh Data] (, reviewthem

A In order to establish connection as per the setup configurations s
A In orcer to discontinue the connection sel

SEE ALSO

A About Serial Ports

228 ELSPEC G4K Fixed Power Quality Analyzer
USER & INSTALLATION GUIDE



A PPP _Configuration
A PPP Status

A  Modem Configuration
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PPP Configuration

In this section you will be able to configure PPP (RtinPoint Protocol) parameters for
serial communication.

HOW TO CONFIGURE PHFARAMETERS

A Accesdhe Serial PortsWindow & in thePPP Configuration Sectionrcomplete the
applicableParameters.

PPP Configuration
PAP Status CHAP Status Username Password PoE Auto reset

Enable ~ Enable ~ ] [ ] Disable ~

A PAP Status: With the ¥Enable/Disable the PAP (Password Authentication
Protocol)feature

A CHAP Status:Enable/Disable CHAP (Challenge Handshake Authentication
Protocol) feature

A Username: This is the Username that you receiverft your ISP (Internet
Service Provider)

A Password:This is the Password that you receive from your ISP

A To apply your changeselect APPly Changes | Mp{Refresh Data | t, reviewthem

A In order to establish connection as per the setup configurations s
A In order to discontinue the connecticmalec

SEE ALSO

A About Serial Ports
A RS485/R$A22
A PPP Status
A Modem Configuration
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PPP Status

Thisindicates the status of the PPP with a Log.

HOW TO VIEW PPP STAIJS

A Accessthe Serial Ports Window& in the PPP Statussection Select/Deselectthe
Message Logwith ¥ 4 EEO xEI 1 %l AAT AT$EOAAT A OEA
activity in the log:

PPP Status v [Message Log]
PPP IP PPP Subnet Signal Quality
NIA NeA .

Message Log

Empty

A To apply your changeselect APply Changes | Mp{Refresh Data] (, reviewthem

SEE ALSO

About Serial Ports
RS485 /| RA22
PPP Configuration

> > > >

Modem Configuration
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Modem Configuration

The following strings require setup when working with a standard AT commands modem.

HOW TO CONFIGURE THEODEM SETUP

A Accesdghe Serial PortsWindow & in theModem Configuration Sectioncomplete
the applicableParameters

Modem Configuration

Init String | | Reset String | |

Default Init | | Phone Number | |

Init String: AT command string to initialize the modem
Reset String: AT command string to reset the modem

Default Init: AT command string to set the modem to default canfration

> > > >

Phone Number:Dial up number (without any gaps/hyphenation marks)

A To apply your changeselect Apply Changes | Mp[ Refresh Data |, reviewthem

A In order to connect the modem as per the setup configurations s
A In order to disconnect the modem sel

SEE ALSO

About Serial Ports
RS485 /| RA22

PPP Configuration
PPP Status

A
A
A
A
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About Power Quality Compliance

The G4K BLACKBOX devieeries provides PQ Parameters according to EN50160 &
IEC6100&4-30, including other National Standards. In this window you will be able to:

A Select the specific compliance standard to be evaluated by thesuimtérnal
compliance engine

A Customize parameters to comply with any other unigue standards or requirements

ACCESS THE G4K'S PR QUALITY COMPLIANEWINDOW

A Accesghe G4K DeviceiaElspec's Web Interfacg» log on as theAdministrator

s~ A o~ N

A All the PQ compliance configurations (including the ugefined pages) are located
under thePQ Compliance Tab:

L LA THCH

Device Info

Time
Voltages & Freguency

Currents

Communication

Security
Metwork

Sernal Ports

PQ Compliance

User Defined Page 1
User Defined page 2

User Defined page 3
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Power Quality Compliance Configuration

The G4K BLACKBOX contains a power quality compliance engine that enablesmeal
evaluation of power quality according to a number of standards, such as:

A EN50160

EN50160 Asynchronous Torque
NVEPQ (Norway)

NVE (Islands)

CREG (Colombia)

A AER (QueenslandAustralia)

A
A
A
A

On this page you will be able to select the specific compliance standard to be evaluated by

your G4K unit's internal compliance engine.

A Accessthe G4K Device ®iElspec's Web Interface‘log on as theAdministrator

s o~ A o~ N

Compliance * Power Compliance. The Power Compliancewindow will now
open:

B CONFIGURATION » POWER COMPLIANCE

[Apply Changes] [Refresh Data | [Reset Compliance |

Power Compliance Configuration

Compliance Type

EN50160 -
User Defined

NVE-PQ (Norway)
EM50160 Async
NVE Islands

CREG (Colombia)
AER (Queensland)

A From the drop down selectio¥select theApplicable Compliance Standard

A SelectlApply Changes g the flowing Message Box will appear in orderRestart
the Compliance Evaluations by the G4K

Message from webpage &

el .

Recent configuration changes require
to restart the compliance.
Restart?

L OK J . Cancel
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A Selec& you will receive the following Success Message:

[EW] B CONFIGURATION » POWER COMPLIANCE

Configuration Successful

Power Compliance Configuration Finighed

AER [Quesensland) =

A Selecm to review your changes

NOTENOTENOTE

A If you are not logged on as the Administrator, you will not be able to change any of
these settings & you Wireceive the following error message in your attempt to do so:

Unprivileged Access

You are not authorized to access this feature. Please re-login with the correct password.

Click here to re-login.

A Once you have signed on at theministrator ensure that you seled Apply Changes

‘ to actually affect your chages.

SEE ALSO

About PQ Compliance

User Defined Pages

User Defined Page 1

User DefinedPage 2

> > > > >

User Defined Page 3
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User Defined Pages

In addition to realime evaluations for a number ¢fower Quality Compliancstandards,
the G4K's buikin PQ engne supports a usecompliance mode in which all compliance
parameters can be se#dited & modified. This sekditing & modification allows the user
to set parametersthat will meet unique conditions, rules, measurement intervals at
different observationperiods. The windows consist of:

A User Defined Page 1 Which encompasses: Voltage Frequencies, Voltage Dips
Supply, Long Interruptions & Temporary Overvoltage (Swells)

A User [fined Page 2- Which encompasses: Voltage Variations, Rapid Voltage
Changes, Unbalanced Voltage & Voltage Flickering

A User Defined Page -3Which encompasses: Voltage Harmonics (Including individual
Harmonics)

OPEN & ACTIVATE THE USEDEFINED PAGES

A Accessthe G4K Device viklspec's Web Interfact.» log on as theAdministrator

Compliance Tab
A In thePower Canpliance window selectUser Defined:

B CONFIGURATION » POWER COMPLIANCE

EppE l!ﬁanges m Reset lmpflanoe

Power Compliance Configuration

Compliance Type

EN50160 -

NVE-PQ (Morway)
EN50160 Async
NVE Islands
CREG (Colombia)
AER (Queensland)

A Select Apply Changes ¢ the following Message Box will appear in ordeRestart
the Compliance Evaluations by the G4K
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Message from webpage &

™\ Recent configuration changes require
to restart the compliance.

Restart?

W] B CONFIGURATION » POWER COMPLIANCE

Configuration Successful

Power Compliance Configuration Finighed

Uszer Defined -

A Selecm to review your changes.

NOTENOTENOTE

A If you are not logged on as the Administrator, yaiil not be able to change any of
these settings & you will receive the following error message in your attempt to do so:

Unprivileged Access

You are not authorized to access this feature. Please re-login with the correct password.

Click here to re-login.

A Once you have signed on at talministrator ensure that you seled Apply Changes

* to actually affect your changes.

SEE ALSO

About PQ Compliance

Power Quality Compliance Configuration

User Defined Page 1

User Defined Page 2

> > > > >

User Defined Page 3
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User Defined Page 1

In this window you will be able to edit & modify a number of complianeeameters
thereby enabling your G4K BLACKBOX's binltengine to perform realime evaluations
that will meet uniquePower Quality Compliancstandards.

A After you have set thé’Q Compliance to Evaluate User Defined Parametepen
PQ ComplianceQUser Defined Page 1:

CONFIGURATION

Device Setup

Device Info
Time
Voltages & Frequency

Currents

Communication

Security
Metwork:

Serial Ports

PQ Compliance

Power Compliance

User Defined page 2

User Defined page 3

A Collapse / Expand wit—=—r——_in order to edit & modify compliance parameters
for each of the following sections:

B CONFIGURATION » USER DEFINED PAGE 1
[Rppily Changes| [Refresh Data| Embedded Report: None

Voltage Frequency

Supply Voltage Dips L=

Short Interruptions ——

Long Interruptions
Temporary Overvoltage (swell) L=
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VOLTAGE FREQUENCIES

Voltage Frequency L=
Enable check only inside limits ofUnom and Vnom (0 - no limit)
Threshold 1: Detect event if F"Fnom or F“Fnom

Compliance Condition 1: Frequency must be valid for at least of time.

Threshold 2:
Detect event if F2=F|_|orr1 on F"F|-|o|—|-1<|j|ﬂ”|l

(critical)

Compliance Condition 2: Frequency must be valid for at least '- of time.

Detection Interval: 10 Sec. ~  Observation Window: 1 Week -
Ignore Flagged intervals (due to dips/swells) and do not generate events: Yes «

Ignore Flagged intervals (due to volt interruption) and do not generate events: Yes ~

A Frequency compliance is based on statistics: N, N1 & N2. Frequency measurement
intervalis 10 sec in an entire observation window of 1 weekafMount of intervals. N1
intervals frequency exceeded [+1.009%00%] from nominal freq. N2 intervals
frequency exceeded [+4.0096,00%] from nominal freq. N1 & N2 increment only if valid
voltageinside nominal boundary of [+15.09%5.0%]. Compliance if both N/N1 >= 95.0%
of time and N/N2 >= 100.0% of time. Intervals with voltage interruption are discarded.
Intervals with DIPS or Over voltage are discarded.

SUPPLY VOLTAGE DIPS

Supply Voltage Dips L=
Dip Depth Threshold: Detect event if V<V __ '.
[ Manual deactivation Hysteresi5+|:|%
Max Depth Threshold: Stop detection if V=V, 100

Max allowed dip duration: 1 Min.

Compliance Condition: Allowed number of dips per observation window:
Record events separately for each of 3 phases: MNo -
Voltage events reference type: Udin -

Detection Interval: 10 ms ~  QObservation Window: 1Week -

A DIP is a voltage drop ohore than 10.0% from Nominal (but no more than 100.0%, and
deactivate on 8.0%) DIP min time is 10 ms and max time of 1 min. DIP events are
counted per all phases combined within observation window of 1 week. Total events (N)
allowed is: 20.
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SHORT INTERRBTIONS

Short Interruptions L=

Detection threshold: V':Vnom_l:wl%

[ One phase drop is enough to trigger event (if not checked, all phases must go down to trigger event)
[ Manual deactivation Hysteresi5¢:|%
Max allowed short interruption duration: 3 Min.

Max allowed number of short interruptions
per observation window:

Detection Interval: 10 ms ~  QObservation Window: 1Week -

Compliance Condition:

A Short interruption is a voltage drop of less than 97.0% from nominal (event deactivate
on 77.6%). Min duration 10 ms, Max duration 3 min. events are counted in the entire
observation window of 1 week. Total events (N) allowed is: 2.

LONG INTERRUPTIONS

Long Interruptions L=

Detect threshold is same as for short interruptions.

Detect when duration is larger than the maximum allowed for short interruptions

Allowed number of long interruptions per observation window:

Detection Interval: 10 ms ~  Observation Window: 1 Week -

A Longinterruptions are the same as short ones but with a longer duration (longer than
short interruption maximum time). Long interruptions events are counted within
observation window of 1 week. Total events (N) allowed is: 1.

TEMPORARY OVERVOLTAES(SWELLS)

Temporary Overvoltage (swell) L=
Detection threshold: U:a‘JNom '.

[ Manual deactivation Hysteresiszl%
Detect up to level of: UNom

Compliance Condition: Max allowed number of overvoltages per observation window:ljl

Record events separately for each of 3 phases: No -
Voltage events reference type: Udin -

Detection Interval: 10ms -  Observation Window: 1 Week -
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A Overvoltage events are characterized with RMS voltage higher than 10.0% above
Nominal (event deactivate on 8.0%). Min owasltage event duration is 10 ms,
events are counted per all phases combined within observation window of 1 week.
No specific events couritmitation defined.

A After you have made your selection, sel{Apply Changes | the following Message
Box will appear in order tBestart the Compliance Evaluations by the G4K

Message from webpage &

Recent configuration changes require
to restart the compliance.
Restart?

B CONFIGURATION » USER DEFINED PAGE 1

Configuration Successful

Compliance Configuration Finished

A Selecm to review your changes.

NOTENOTENOTE

A If you are not logged onsathe Administrator, you will not be able to change any of
these settings & you will receive the following error message in your attempt to do so:

Unprivileged Access

You are not authorized to acc is feature. Please re-login with the correct password.

ere to re-login.

A Once you have signed on at theministrator ensure that you seled Apply Changes

‘ to actually affect your changes.

SEE ALSO
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> > > > >

About PQ Compliance

Power Quality Compliance Configuration

User Defined Pages

User Defined Page 2

User Defined Page 3

242

ELSPEC

G4K Fixed Power Quality Analyzer
USER & INSTALLATION GUIDE



User Defined Page 2

In this window you will be able to edé modify a number of compliance parameters
thereby enabling your G4K BLACKBOX's birltengine to perform realtime evaluations
that will meet uniquePower Quality Compliancstandards.

After you have sethe PQ Compliance to Evaluate User Defined Paramet@men PQ

Compliance‘User Defined Page 2:

CONFIGURATION

Device Setup

Device Info
Time
Voltages & Frequency

Currents

Communication
Secunty
Metwork

Serial Ports

PQ Compliance

FPower Compliance

User Defined Page 1

User Defined page 3

A Collapse / Expand wit—=—c—=—in order to edit & modify compliance parameters
for each of the following sections:

[RW] W CONFIGURATION » USER DEFINED PAGE 2
[Rpply Changes | [Refesh Data| Embedded Report: None
Voltage Variations —
Rapid Voltage Changes
Voltage Unbalance L=
Voltage Flicker —1
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VOLTAGE VARIATIOIS

Voltage Variations
Threshold 1:

Compliance Condition 1:

Threshold 2:
(critical)

Compliance Condition 2:

Detect event if V':'u'nom '. or ‘J-:Unom '.
Voltage must be valid for at least of time.

Detect event if V':Vnom or ‘J-:Unom '.

Must be valid all time.

Enable entire observation window condition Mo -

Compliance Condition:

Detection Interval: 10 Min. -

Voltage mean of entire observation window must be within

Voo OhandV,, | O

Observation Window: 1Week -

Ignore Flagged intervals (due to volt interruption) and do not generate events: Yes

Ignore Flagged intervals (due to dips/swells) and do not generate events: Yes ~

[ =1

A Variations are evaluated by collecting statistics: N, N1 & N2. Statistics are collected as
average voltage within intervals of 10 min in observation window of 1 weelambunt
of intervals. NI intervals voltage exceeded [+10.0%0.0%)] boundary of nomad. N2-
intervals voltage exceeded [+15.09%%5.0%] boundary of nominal. Compliance if N/N1
>= 95.0% during the entire observation window. Intervals with voltage interruption are
discarded. Intervals with DIPS or OVER Voltage are discarded.

RAPID VOLTAGE BANGES

Rapid Voltage Changes

Enable check only inside limits of‘u'-:‘ur'nom (0 - no limit)

Compliance Condition 1:
Compliance Condition 2:
Compliance Condition 3:
Compliance Condition 4:

Detection Interval: 3 Sec. -

Event of d‘u'> allowed up to occurences.
D}% allowed up to Ijl occurences.
Event of d‘u'>lj}% allowed up to Ijl occurences.
Ijl% allowed up to DI occurences.

Event of dV=

Event of dV=

Observation Window: 1Week -

=1

A Rapid voltage change is based on a 3 Sec window in which RMS voltage min and max
values are obtained (min,max values should be withit04#0% from nominal). The rapid
change is the percent of delta between min and max divided by average RMS of 9 Sec.
The Rapid percent results are evaluated during observation window of 1 week. Rapid
changes are limited to specific count (N): Rapids of more 5.00% allowed: N <= 65536

occurrences.



VOLTAGE UNBALANCE

Voltage Unbalance L=
Enable check only inside limits ofU-:‘u'nom and Unom (0 - no limit)
Threshold 1: Detect event ifvunbal’ (0 - no detection)

Compliance Condition: V , nba) Must be kept under the detection limit at least of time.
Detection Interval: 10 Min. ~  Observation Window: 1 Week -

Additional Interval2: 1Sec. -~  Threshold 2: Vunbal‘;-lj}% (0 - no detection)

Additional Interval3: 1Sec. ~  Threshold 3: Vunbal>|j|% (0 - no detection)

Additional Intervald: 1Sec. «  Threshold 4: Vunb&l>lj}% (0 - no detection)

Ignore Flagged intervals (due to volt interruption) and do not generate events: Yes ~

Ignore Flagged intervals {due to dips/swells) and do not generate events: Yes

A Voltage unbalance is evaluated at intervals of 10 min withtaiservation window of 1
week. Evaluation is only at intervals in which voltage is inside nominal boundary of
[+15.096;15.0%]. Unbalance limit N1 is set to 2.00% and must be kept 95.0% of
observation time. Intervals with voltage interruption are discardédervals with DIPS
or Over voltage are discarded.

VOLTAGE FLICKER

Voltage Flicker L=
PST (10 min} Threshold: Detect event if PST:-D' (0 - no detection)
PST (10 min) Condition: PST limits are kept for at least ljl% of time.
PLT (2 hour) Threshold: Detect event if PLT> (0 - no detection)
PLT (2 hour) Condition: PLT limits are kept for at least of time.

Detection Interval: 10 Min. =  Observation Window: 1Week «
Ignore Flagged intervals (due to volt interruption) and do not generate events: Yes -
Ignore Flagged intervals (due to dips/swells) and do not generate events: Yes «
A Flicker severity is evaluated within observation window of 1 week. During interruption

Flicker interval is discarded. During DIPS or Over voltage Flicker Interval is discarded. PIt
(2 hours) mat be equal or under 1.0 during 95.0% of observation time.
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A After you have made your selection, sellAPPly Changes |¢ the following Message
Box will appear in order tBestart the Compliance Evaluations by the G4K

Message from webpage X

Recent configuration changes require
to restart the compliance.

Restart?

108 [ iG] = g L] 11 L)

B CONFIGURATION » USER DEFINED PAGE 2

Configuration Successful

Compliance Configuration Finished

A Selecm to review your changes.

NOTENOTENOTE

A If you are not logged on as the Administrator, you will not be able to change any of
these settings & you will receive the following error message in your attempt to do so:

Unprivileged Access

You are not authorized to access this feature. Please re-login with the correct password.

Click here to re-login.

A Once you have signed on at thaiministrator ensure that you seled APPly Changes |

‘to actually affect your changes.

SEE ALSO

About PQ Compliance

PowerQuality Compliance Confiquration

User Defined Pages

User Defined Page 1

> > > > >

User Defined Page 3
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User Defined Page 3

In this windbw you will be able to edit & modify a number of compliance parameters
thereby enabling your G4K BLACKBOX's birltengine to perform realtime evaluations
that will meet uniquePower Quality Compliancstandards.

After you have set theeQ Compliance to Evaluate User Defined Paramet@en PQ

Compliance‘User Defined Page 3:

CONFIGURATION

Device Setup

Device Info
Time
Voltages & Frequency

Currents

Communication

Secunty
Metwaork

Serial Ports

PQ Compliance

FPower Compliance
User Defined Page 1

User Defined page 2

A Collapse / Expand wit—=—c—=—in order to edit & modify compliance parameters
for each of the followig sections:

‘ B CONFIGURATION » USER DEFINED PAGE 3
[Rpply Changes| [Refresh Data| Embedded Report: None
Voltage Harmonics
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VOLTAGE HARMONICS

Voltage Harmonics L=

Enable check only inside limits of‘u'ﬂinom and Vnom (0 - no limit)
THD> (0 - no detection)

Individual harmonic limits are specified in the table below

Threshold:

c i Condition 1 THD and harmonics are below specified limits
ompliance Condition 1:
for at leas |'- of time.

THD over entire observation

window must be less thanljl% (0 - no detection)

Compliance Condition 2:

Detection Interval: 10 Min. ~  Observation Window: 1Week -
Ignore Flagged intervals (due to volt interruption) and do not generate events: Yes -

Ignore Flagged intervals (due to dips/swells) and do not generate events: “Yes

A Harmonics evaluated at intervals of 10 min within observation window of 1 week.
Evaluation at intervals in which voltage is inside nominal boundary of [+1516%%].
Discarding Intervals with VOLINT. Discarding Intervals thi DIPS or OVER/OLT.
Individual Harm is limited according to the following table: H2<=2.0%, H3<=5.0%,
H4<=1.0%, H5<=6.0%, H6<=0.5%, H7<=5.0%, H8<=0.5%, H9<=1.5%, H10<=0.5%,
H11<=3.5%, H12<=0.5%, H13<=3.0%, ... THD limit is set 8.0% (N2). THD and Harms
limits shall be kept at least 95.0% of time.

INDIVIDUAL HARMONIQ@IMITS

Individual Harmonic Limits:

Hyd 2% M 8% He W He 6
He 05 He B el 084w 18k w05
Hy< 35 Hpd 08 ol e w08k w05
1l 08 "0 s R P v MR -9
08 0 S s v M ey M -9
Hyd 05 Hyd O Myl OB Hpd T Hy< 05
Hys T SNCHLY: "N IY: "R B:  R
WEnT id W ond 0B w08 w08

A After you have made your selection, selj Apply Changes |& the following Message
Box will appear in order tBestart the Compliance Evaluations by the G4K
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Message from webpage é

Recent configuration changes require
to restart the compliance

Restart?

| 0K Cancel

Configuration Successful

r Compliance Configuraion Finished

A Selecm to review your chanes.

NOTENOTENOTE

A If you are not logged on as the Administrator, you will not be able to change any of
these settings & you will receive the following error message in your attempt to do so:

Unprivileged Access

You are not authorized to ac his feature. Please re-login with the correct password.

Click here to re-login.

A Once you have signed on at thaiministrator ensure that you seled APPly Changes |

‘to actually affect your changes.

SEE ALSO

About PQ Compliance

Power Quality Compliance Configuration

User Defined Pages

User Defined Page 1

> > > > >

User Defined Page 2
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Advanced Settings

Within the Advanced Tabyou may configure the G4K BLACKBOX device series' unique

capabilities. Theecapabilities include:

View & Copy the System Log

Create Custom Events

Configure & Send #ail Alerts

Produce Energy & Parameter Logs for Reporting

Configure the Energy Meter

Customize Display in Displ&etup

> > > > > > >

Uparade your G4K's Software

OPEN THE ADVANCED T

A Access your G4K Device #&spec's Web Interfacc”log on as theAdministrator

A Allthe advanced settings are located under tAdvanced Tab:

A ILIELA T [l

Device Info

Time
Voltages & Frequency

Currents

Communication

Security
Metwork

Serial Ports

PQ Compliance

Power Compliance
User Defined Page 1
User Defined page 2

User Defined page 3

System Log
Custom Ewvents
PQZIP Recording
E-mail Alerts
Reports

Energy Meter
Display Setup

Firmware Upgrade

NOTENOTENOTE
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A If you are not logged on as the Administrator, you will not be able to change any of
these settings & you will receive the following error message in your attempt to do so:

Unprivileged Access

You are not authorized to access this feature. Please re-login with the correct password.

Click here to re-login.
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System Log

The System Logdisplays existing user events. All events are created indhstom Events
& the Energy & Parameter Logs are created in Repowsthin the Log you can decide what
data you would like to display & produce a report.

CONFIGURE THE SYSTHNDG

s~ oA A~ N

Tab:
Device Info System Log
Time Custom Events

Voltages & Frequency PQZIP Recording

Currents E-mail Alerts

| Communication _JERNE
Security Energy Meter
Metwork Display Setup
Serial Ports

Firmware Upgrade

PQ Compliance l

Power Compliance
User Defined Page 1
User Defined page 2

User Defined page 3
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A TheSystem Logwindow will now open:

B CONFIGURATION » SYSTEM LOG

Show events of type: [Init] [ System] [User] [Measurement]

Start at DI: Page Size : Time UTC ~ |[Copy logto cﬁpboard'|

Logged Events [>>]
# Event Timestamp Code Detailed Event Data
0 23/06/2011 19:02:50 143 Red LED Status 0x02000000
1 23/06/2011 19:02:30 143 Red LED Status 0x02100000
2 23/06/2011 19:02:29 65 PQzip: Insuficient Memory - Drop Data 2043
. SRR TR o User Defined Event 29: 103.500000 (29.345703[dev%] 0.016663[sec]

Severity:129 Phases:WYE 4 wires:;3)

User Defined Event 29: 103.500000 (29.345703[dev%] 0.000000[sec]

4 23/06/2011 06:53:05 229
(Event Begin) Severity:0 Phases:WYE 4 wires:;3)
5 23/06/2011 02:29:30 143 Red LED Status 0x02000000
6 23/06/2011 02:29:10 143 Red LED Status 0x02100000
7 23/06/2011 02:29:09 65 PQzip: Insufficient Memory - Drop Data 2043
8 22/06/2011 16:15:45 143 Red LED Status 0x02000000
9 22/06/2011 16:15:24 143 Red LED Status 0x02100000

OPTIONS & FUNCTIONS:

A Show Events of type(Color Coded) You may choose the type of events to display
in the list:

A Init; Data related to Modem initialization

A System: All Flagged function & configurations related to your G4K Device
system

A User: All UserDefinedevents

A Measurement: All Flagged events related to recording &easurements of
your G4K Device

A Start at: Specify the event range for # of entries per page
A Time: Log entries will be displayed at specific time zone (UTC or Local time)

A Logged Events:Displays the event information (for Code definition Seeeating
Custom Event#& Alarms)

4 [ Copy log to elipboard | \ujjj| copy the System Log over to common Windows
applications (Notepad, MS Outlook, Excel & Word). Simply select the command &
Pasteit in one of these applications.

A : Will clear all the log entries & restart the System log from the time you
select this option

A [l coto previous page



A [Refresh’Log| Refresh your view

A El: Go to the next page

SEE ALSO:

Advanced Settings

Creating Custom Events

E-Mail Alerts

Reports
Energy Meter

Display Setup
Upagrade G4K SoftwareFirmware Upgrade

> > > > > > I
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Creating Custom Events

The Custom Events window is used for configuring custom evedtdike Compliance
Configuration, where you are able to only configure power quality events, is thi
configuration you are free to define any type of event notificati@vents can be triggered
based on any measured parameters & conditioned by complex logical or mathematical
functions.

The Custom Event Section is notlated to Power Quality Everecion. The Events setup

is based on a custom events engine that works parallel to the power quality events engine
allowing the user to define tailored events according to his specific needs. All events
triggered in the G4K BLACKBOX device series are stamethe logger (Flash Memory)
which is displayed in thEystem Log Each event is coded & the following event types with
their respective codes can be viewed in thgstem Locaccordingly:

S/ Cone o

System Events 1-200
User Custom Events 201-232
PQ & Compliance Events 233300

In addition, all events are also stored in the PQZIP files and can be further analyzed in
Elspec's PQCADAInvestigator Software programs. Furthermoreoy may choose to send
E-Mail Alertson the eventand/orreceive SMS Text Messages (SeeSZADAs F1 Help

Wizard;follow the Component’ Server*Configuration»SMS/Text procedure).
In the Custom Events window you wik lable to:

A Perform Actions on the Events List

A Create General Event Conditions
A Define Single Type Conditions
A

Multiple Type Conditions

CREATING CUSTOM EVHIS

s~ A o~ N

Password is12345 »underConfiguration »Advancedopen theCustom Events
Tab:
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System Log

Device Info
Time
Voltages & Frequency

Currents

Communication

Security
Metwork

Serial Ports
PQ Compliance

Power Compliance
User Defined Page 1
User Defined page 2

User Defined page 3

Custom Events
PQZIP Recording
E-mail Alerts
Reports

Energy Meter
Display Setup

Firmware Upgrade

—

256

ELSPEC

G4K Fixed Power Quality Analyzer
USER & INSTALLATION GUIDE



A In theCustom Eventswindow selecin order to create &dew Event

B CONFIGURATION » CUSTOM EVENTS

!ppE Imanges m Events Preset: User Defined v|
User Defined
Preset 1
Preset 2
New event ear Action on selected events: Delete A i Actic
Delete
Events List Disable
Reset Counter

Mo events defined for this mode

Custom Event Configuration ﬂf_ﬂanoe FEHve |'Ho_|re
Description |Ever1t 201 Code: 201
Condition Add New ~ [Edit Condition |
Trigger On Both Begin and End |L| M Notify by e-mail
At the End Only
On Begin Onl
On Both Begin and End
Phase Index | Phase to Phase Phase Combination | Or
Minimal Duration 0 (no limit) - Maximum Duration 0 (no limit) -
Event Severity Base 0
Magnitude Severity Factorljl Time Severity Factorljl

CONFIGURATION & DENITIONS:

Event Preset:Select User Defined (Preset 1 & 2 used in other applications)
Events List:SeeEvents Lisfor possible configurations

Description: Used toset a meaningful name for the event

> > > >

Code: Event code # allocated automatically by the system from the available user
events codes & viewed in tHgystem Log

A Condition: An event is based on one or more conditions. There tare types of
conditions Single & Multiple. No matter what type of condition is linked to the
event, its dependency is dictated by the condition ID string selected ha t
Condition selection box

4 [EditCondition | \j| open theEdit Conditionwindow

A Trigger: An event is basically a logic signal. Anytime a condition is not active, the
event remains in a "0" state. When a condition is met, the event becomes "1" state
(On Begin Only. Theevent remains on "1" state until the condition is-detivated
(At the End Only). The trigger configuration field defines what situations will
generate an event record. Notification is either on the beginning state, end state, or
at both states ©On Both Beggin & End)

A Notify by E-Mail: Will sendE-Mail Alertsas soon as the event is triggered

A Phase Index:This field should not be changed by user (reserved for future). In
general this field defines how phase indication willrbeorded with the event.



A Phase Combination:Event based on a condition @& 3 phase parameter can be
further configured withan additional logicoperator in between phases to further
mask/enable the event generation. A 3 phase based condition (i.e 3 pludtsge
lines compared to nominal voltage) will generate 3 parallel activation/deactivation
statuses (6>1 changes). In su@B phase case the user has the control to determine
whether an event is generated only when all 3 phases are activated (AND) or
alternatively if at least one of the phases is activated (OR).

A Minimal Duration: The duration limit enables the user to limit notification of event
based on its duration. In this case you will be able to set a minimum time & events
with a duration of a lesx than specified time will not be triggered (this is true for
the end ofthe eventonly; anyhow the beginning of thevent willonly be reported if
it wasconfigured).

A Maximum Duration: The duration limit enables the user to limit notification ah
even based on its duration. In this case you will be able to set the maximum time,
sothatarA OAT O OEAO Al ADPOAO i1 OA OEI A OEAT AAy
A Event Severity Base:Each recorded event contains a severity factor. This severity
factor is a numbebetween 0 and 255, where 0 is no severity at all and 255 is top
severity (For instance, PQ compliance events which are part of the Compliance
module, uses this severity field to indicate how much voltage/frequency deviates
from nominal and how significarthe event was based on its duration). The Severity
fields define how the events engine will compute a severity factor.

A : Will cancel your configuration
A : Will save your configuration
A /: Will open / close the additiohaonfiguration settings

A To apply your chang&lectl Apply Changes |& you will receive the following
message:

Configuration Successful

Custom events configured successfully

A To refresh your current view selm
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NOTENOTENOTE

A If you are not logged on as the Administrator, you will not be able to change any of
these settings & you will receive the following error message in your attempt to do so:

Unprivileged Access

You are not authorized to acc is feature. Please re-login with the correct password.

ck here to re-login.

A Once you have signed on at tiaministrator ensure that you select
to actually affect your changes.

A Every underlined Configuration is agopanied with a Tool Tip (function explanation).
In order to activate it, Rightlick on the configuration:

SEE ALSO:

Advanced Settings

System Log
E-Mail Alerts
Reports
Energy Meter

Display Setup
Upagrade G4K SoftwareFirmware Upgrade

> > > > > > >



































































































































































