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ADVERTENCIA

Una conexion incorrecta de este instrumento puede producir la muerte, lesiones gravesy riesgo de
incendio. Leay entienda este manual antes de conectar. Observe todas lasinstrucciones de instalacion y
operacion durante el uso de este instrumento.

La conexion de este instrumento debe ser hecha de acuerdo con las normas del Codigo Eléctrico Nacional
(ANSI/NFPA 70-2005) de EE. UU., ademas de cualquier otra norma de seguridad correspondiente asu
establecimiento.

Lainstalacién, operacién y mantenimiento de este instrumento debe ser realizada por personal calificado
solamente. EI Cédigo Eléctrico Nacional define a una persona calificada como "una que esté familiarizada
con la construccion y operacion del equipo y con los riesgos involucrados.”

AVERTISSEMENT

Si l'instrument est mal connecté, la mort, des blessures graves, ou un danger d'incendie peuvent sen
suivre. Lisez attentivement ce manuel avant de connecter I'instrument. L orsque vous utilisez I'instrument,
suivez toutes les instructions d'installation et de service.

Cet instrument doit étre connecté conformément au National Electrical Code (ANSI/NFPA 70-2005) des
Etats-Unis et a toutes les exigences de sécurité applicables a votre installation.

Cet instrument doit étre installé, utilisé et entretenu uniquement par un personnel qualifié. Selon le
National Electrical Code, une personne est qualifiée si "elle connait bien la construction et I'utilisation de
I'équipement, ainsi que les dangers que celaimplique”.

WARNUNG

Der falsche AnschluR3 dieses Gerétes kann Tod, schwere Verletzungen oder Feuer verursachen. Bevor Sie
dieses Instrument anschlief3en, missen Sie die Anleitung lesen und verstanden haben. Bei der
Verwendung dieses Instruments missen alle I nstallation- und Betriebsanwei sungen beachtet werden.

Der AnschluB dieses Instruments muR in Ubereinstimmung mit den nationalen Bestimmungen fiir
Elektrizitét (ANSI/NFPA 70-2005) der Vereinigten Staaten, sowie allen weiteren, in [hrem Fall
anwendbaren Sicherheitsbestimmungen, vorgenommen werden.

Installation, Betrieb und Wartung dieses Instruments dirfen nur von Fachpersonal durchgefiihrt werden.
In dem nationalen Bestimmungen fur Elektrizitét wird ein Fachmann als eine Person bezeichnet, welche
"mit der Bauweise und dem Betrieb des Gerétes sowie den dazugehorigen Gefahren vertraut ist.”




Safety Summary

Definitions

Symbols

Definiciones

Simbolos

WARNING statements inform the user that certain conditions or practices could result
in loss of life or physical harm.

CAUTION statements identify conditions or practices that could harm the 440S; its
data, other equipment, or property.

NOTE statements call attention to specific information.

The following International Electrotechnical Commission (IEC) symbols are marked
on the top and rear panel in the immediate vicinity of the referenced terminal or device:

A Caution, refer to accompanying documents (this manual).

— Direct current (DC) operation of the terminal or device.

D Power Switch

Las ADVERTENCIAS informan al usuario de ciertas condiciones o préacticas que
podrian producir lesiones mortales o dafio fisico.

Las PRECAUCIONES identifican condiciones o précticas que podrian dafiar la 440S,
sus datos, otros equipos o propiedad.

Las NOTAS llaman la atencion hacialainformacion especifica.

Los siguientes simbolos de la Comision Internaciona Electrotécnica (IEC) aparecen
marcados en el panel superior y el posterior inmediatos al terminal o dispositivo en
referencia

A Precaucién, consulte los documentos adjuntos (este manual).

— Operacién de corriente continua (CC) del terminal o dispositivo.

D Interruptor de encendido

Continued on next page




Safety Summary, Continued

Définitions

Symboles

Definitionen

Symbole

Lesmessages d’ AVERTISSEMENT préviennent I’ utilisateur que certaines conditions
ou pratiques pourraient entrainer la mort ou des Iésions corporelles.

Les messages de MISE EN GARDE signalent des conditions ou pratiques susceptibles
d’endommager “440S’, ses données, d autres équipements ou biens matériels.

Les messages NOTA attirent |’ attention sur certains rensei gnements spécifiques.

L es symboles suivants de la Commission é ectrotechnique international e (CEI) figurent
sur le panneau arriere supérieur situé a proximité du terminal ou de |’ unité cité:

A Mise en garde, consultez les documents d’ accompagnement (ce manual).

— Fonctionnement du terminal ou de I’ unité en courant continu (CC).

D Interrupteur de tension

WARNUNGEN informieren den Benutzer dariiber, daf3 bestimmte Bedingungen oder
Vorgehensweisen korperliche oder tédliche Verletzungen zur Folge haben kénnen.

VORSICHTSHINWEISE kennzeichnen Bedingungen oder Vorgehensweisen, die zu
einer Beschadigung von 440S, seiner Daten oder anderer Geréte bzw. von Eigentum
fuhren konnen.

HINWEISE machen auf bestimmte Informationen aufmerksam.

Die folgenden Symbole der Internationalen Elektrotechnischen Kommission
(International Electrotechnical Commission; |EC) befinden sich auf der Abdeck- und
Seitenplatte unmittelbar am betreffenden Terminal oder Gerét.

A Vorsichtshinweis, siehe Begleitdokumente (dieses Handbuch).

— Gleichstrombetrieb im Terminal oder Gerét.

D Netzschal ter

Continued on next page




Safety Summary, Continued

Safety
precautions

The following safety precautions must be followed whenever any type of voltage or
current connection is being made to the 440S.

Wear proper Personal Protective Equipment, including safety glasses and insulated
gloves when making connections to power circuits.

Hands, shoes and floor must be dry when making any connection to a power line.
Before each use, inspect all cablesfor breaks or cracks in the insulation. Replace
immediately if defective.

Set the 440S power switch to Off.

Before connecting to electric circuits to be monitored, open their related circuit
breakers or disconnects. DO NOT install any connection of the 440S to live power
lines.

Connections must be made to the 440S first, then connect to the circuit to be
monitored.

These saf ety precautions are repeated where appropriate throughout this manual.

Vi



Statements and Notices

Satement of
warranty

Satement of
reliability

Noticeregarding
FCC compliance

Noticeregarding
proprietary
rights

All products of Dranetz are warranted to the original purchaser against defective
material and workmanship for a period of one year from the date of delivery. Dranetz
will repair or replace, at its option, all defective equipment that is returned, freight
prepaid, during the warranty period. Therewill be no chargefor repair provided thereis
no evidence that the equipment has been mishandled or abused. Thiswarranty shall not
apply to any defects resulting from improper or inadeguate maintenance, buyer-
supplied hardware/software interfacing, unauthorized modification or misuse of the
equipment, operation outside of environmental specifications, or improper site
preparation or maintenance.

The information in this manual has been reviewed and is believed to be entirely
reliable, however, no responsibility is assumed for any inaccuracies. All material isfor
informational purposes only and is subject to change without prior notice.

This device has been tested and found to comply with the limits for a Class A digital
device, pursuant to Part 15 of the FCC Rules. These limits are designed to provide
reasonabl e protection against harmful interference when the equipment isoperatedin a
commercia environment. This equipment generates, uses, and can radiate radio
frequency energy and, if not installed and used in accordance with the instruction
manual, may cause harmful interference to radio communications. Operation of this
equipment in aresidential areaislikely to cause harmful interference in which case the
user will be required to correct the interference at his’her own expense.

This publication contains information proprietary to Dranetz. By accepting and
using this manual, you agree that the information contained herein will be used solely
for the purpose of operating equipment of Dranetz.

Continued on next page
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Statements and Notices, Continued

Copyright

Trademarks

This publication is protected under the Copyright laws of the United States, Title 17 et
seg. No part of this publication may be reproduced, transmitted, transcribed, storedin a
retrieval system, or trand ated into any language or computer language, in any form, by
any means, electronic, mechanical, magnetic, optical, chemical, manual, or otherwise,

without the prior written consent of Dranetz, 1000 New Durham Road, Edison,

New Jersey 08818.

Copyright © 2004, 2005 Dranetz
All Rights Reserved. Printed in the United States of America.

PowerGuia, Scope Mode, NodeLink and DranView are registered trademarks of
Dranetz.
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Overview

CHAPTER 1

Getting Started

Power Guia440S The Dranetz PowerGuia™ 440S is a portable, hand-held, eight-channel power

description

440S Firmware

This manual

quality meter/monitor. This cutting-edge power quality instrument is designed with a
color liquid crystal display (LCD) 1/4 VGA, using touch screen technology. It can
monitor, record and display data on four voltage channels and four current channels
simultaneously.

The 440S is designed to meet both the IEEE 1159 and |EC 61000-4-30 Class A
standards for accuracy and measurement requirements. It can aso monitor EN50160
compliance based on the EN (European) Standards. The statistical package called
Quality of Supply (QOS) is built into the 440S, with monitoring and setup protocols set
to determine voltage measurement compliance required for EN50160 monitoring.
European standard EN50160 requires that measurement parameters must be within a
specified percentage for 95% of the time.

The firmware for the 440S is contained on internal FLASH memory. It has an operating
system capable of performing multiple applications. When an updated version of the
firmware is released, the user can upgrade the internal program by putting the latest
440S firmware program card in the appropriate slot of the mainframe. See page 1-10
for instructions on how to upgrade the 440S firmware from a data card.

The 440S firmware can monitor power quality phenomena for troubleshooting and/or
compliance purposes. It can carry out long-term statistical studiesto establish
performance baselines, and perform field-based equipment testing and evaluation for
commissioning and maintenance. The firmware integrates an intuitive instrument setup
procedure to ensure the capture of all relevant data for additional post process analysis,
report writing, and data archiving using other compatible Dranetz software
applications such as NodeL ink® and DranViewe.

This manua contains instructions for operating the Dranetz PowerGuia 440S.

1-1



Overview, continued

In thischapter

The following topics are covered in this chapter.

Topic See Page
Unpacking the 440S 1-3
Standard Accessories 1-4
440S Controls, Indicators and Connectors 1-5
Upgrading Firmware from a Data Card 1-10
440S Features 1-12
Basic Operation 1-14




L CH 1/ Getting Started

Unpacking the 440S

Introduction

Unpacking

Shipping
damage
inspection

Repacking for
return shipment

Return notice

For maximum protection against possible shipping damage, the 440S has been sealed
in atwo-piece, plastic suspension pack, enclosed within a durable shipping carton.
After opening the carton, inspect the contents for possible shipping damage and check
the carton inventory.

Unpack the 440S from the carton as follows:

Sep Action
1 Remove any remaining literature inside the top of the carton.
2 Carefully remove the 440S from its shipping carton.
3 Remove all accessoriesinside the carton. Check that al of the standard
accessories (see page 1-4) are included.

Visually inspect the 440S for possible shipping damage. If any damage exists, first
notify and file an insurance claim with your carrier or underwriter or both. Then notify
Dranetz Customer Service Department of your intentions to return the unit. DO

NOT return the 440S without prior instructions from Dranetz Customer Service
Department. Dranetz Customer Service Department can be reached at (732) 287-
3680 or 1-800-372-6832.

If the unit must be returned to Dranetz for service or repair, wrap the unit securely

in heavy packaging material and placein awell padded box or crate to prevent damage.
Do not return the 440S in an unpacked box. Dranetz will not be responsible for
damage incurred during transit due to inadequate packing on your part.

Notify Dranetz Customer Service of your intention of returning the unit. Do not
return the unit without prior instructions from Dranetz. Dranetz Customer
Service Department can be reached at (732) 287-3680 or 1-800-372-6832.

1-3



Standard Accessories

Standard Accessories

Standarql
accessories

Optional
accessories

Batteries

Replaceable
parts

Calibration

1-4

The following table lists the 4400's standard accessories.

Description Part Number
Cable Set 116042-G3
Easel 116038-G1
AC Adapter 117029-G1
*US Power Cord USSTDCORD (900744)
* European Power Cord EUROSTDCORD (115369-G2)
*United Kingdom Power Cord UKSTDCORD (115368-G2)
* Australian Power Cord AUSTDCORD (901347)
Notice: Charge Battery 899117
PowerGuia 440S User’s Guide UG-440S

*User specified, one standard only.

Refer to Appendix A for the list of hardware and software optional accessories
available for use with 440S.

Refer to Appendix C for the description and replacement of the batteries contained in
440S.

Refer to Appendix D for the user replaceable parts.

The recommended calibration interval for this unit is once every 12 months.

We recommend that you return the unit to the factory for calibration. If you decide to
do so, first contact the Dranetz Customer Service Department to obtain an
Authorization Number.

Telephone: (732) 287-3680 or 1-800-372-6832
FAX: (732) 248-9240

Fill out the Repair/Service Order form enclosed in the shipping carton and ship it along
with the unit to the Dranetz Repair Department. (If this form is missing, ask the
Dranetz Customer Service Department for a replacement.)




I CH 1/ Getting Started

440S Controls, Indicators, and Connectors

Dimensions 440S is a self-contained, portable instrument weighing less than 4 pounds and

measuring 8" (20.3 cm) deep by 12" (30.5 cm) wide by 2.5" (6.4 cm) high. Thissection
identifies and describes the controls, indicators, and connectors on all panels of the
440S shown with rubber boot installed.

1T CH B 1
i 0©@®
Top View
Ao ws A eeoee
Front View
Rear View N
A\ cauTion
i S P e

| oot |
Bottom View ‘ ———))) (
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440S Controls, Indicators, and Connectors, continued L

Top and Side The top (circuit connection) view features the input voltage and current connectors.

views The left side contains the optical interface port. The right side contains the AC adapter
input connector. Both sides have rings for attaching the supplied carrying strap. See
below for descriptions of the top and side connectors.

A BEOdHOHUHEBOBMNMAM

f CH A AT CH B T CH c A"~ D "
Moo mown Armee M ooor s Aewe Moo s e Aeree /N A )

Partstable

Function
CH A, + Differential Voltage Input Connector; color red.
CH A, - Differential Voltage Input Connector; color white.
CH A, PROBE, Current Input Connector.
CH B, + Differential Voltage Input Connector; color yellow.

CH B, - Differential Voltage Input Connector; color white.
CH B, PROBE, Current Input Connector.
CH C, + Differential Voltage Input Connector; color blue.

CH C, - Differential Voltage Input Connector; color white.
CH C, PROBE, Current Input Connector.
CH D, + Differential Voltage Input Connector; color grey.

CH D, - Differential Voltage Input Connector; color white.
CH D, PROBE, Current Input Connector.

Optica Serial Data Port

AC Adapter/Battery Charger Input Connector.
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Front view Thefront view primarily shows the color touch screen LCD. See below for descriptions
of the 440S front panel.

1203 vE
A 5% Am

120.3 ¥O
B 0% a8

1203 vE
C 3557 am

4.985 ¥O
D355 am

50.00 ¥ Div 1250 A-Div

| Chan | CkRng | Exit

Partstable Part Function

Mainframe Protective Rubber Boot Enclosure

Liquid Crystal Display (LCD). Provides 3.75 x 4.75 inches display
consisting of 1/4 V GA size screen of text and graphic information. The
color LCD is equipped with touch screen technol ogy, operable using the
finger and/or PDA stylus. Touch screen display permits menu selection,
alphanumeric data entry, and has a compact fluorescent (CCFL)
backlighting that is always on for low light level viewing.

The following are some basic care instructions for the LCD monitor:

» Use and store the unit within the specified temperature and humidity
range. The LCD screen may be adversely affected by exposure to high
temperature or humidity. Condensation or moisture produced by
sudden temperature changes may also damage the LCD screen. Clean
any moisture from surface immediately.

« Be careful when cleaning or removing stains on the LCD surface.
Gently wipe the surface with a soft cloth or cotton pad. |sopropyl
alcohol may be used, but make sure that all solvent residue is removed.

* Do not apply excessive force to the LCD surface. The LCD screen
contains sensitive el ectronic components that may be damaged due to
strong impact.
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440S Controls, Indicators, and Connectors, continued

Bottom view

Partstable

1-8

The bottom view features two dots. Either slot can be used to hold the data card.
NOTE: Useonly one card slot (one data card) at atime. The additional slot will be used
for future communications options.

The bottom also features LED indicators and the On/Off power button. See below for
descriptions of the dots, indicators, and button.

% O%}’ 000 O

BEHH B

Part

Function

Slot 1. Holds and connects data card to internal circuitry. Data card worksin
either Slot 1 or Slot 2. Eject data card by pushing data card release.

Slot 2. Holds and connects data card to internal circuitry. Datacard worksin
either Slot 1 or Slot 2. Eject data card by pushing data card release.
NOTE: Thisadditional slot will be used for future options.

Battery Charge Indicator. LED will light steadily while battery is fast
charging and blink when fully charged.

Status Indicator. LED will light steadily when abnormal condition is detected.
The unit is operating normally when light is off.

Power Indicator. LED will blink in a heartbeat fashion (once per second) when
the unit is operating normally.

On/Off Power Button. Push for on, push for off.
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Rear view The rear view shows the battery compartment and the easel studs to mount the unit to
desired angular position for use on a flat surface or to hang from a panel.

m
>
%2
m
—

MOUNTING STUDS

AR 715

A\ CAUTION
REMOVAL OF REAR PANEL MAY RESULT IN SHOCK
vt

RE
PACK AUARNING STRAP

TO AVOID THE RISK OF ELECTRICAL SHOCK. ALL
MEASUREMENTS AND POWER CABLES NUST BE
DISCONNECTED BEFORE OPENING THE BATTERY
COVER.

REPLACE WITH DRANETZ TYPE BATTERY PACK ONLY.
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Upgrading Firmware from a Data Card

Upgrading Firmware from a Data Card

440S firmware
web upgrade

Copy 440S
firmware
program in data
card

1-10

Users can upgrade the 440S internal program by downloading the latest
firmware update release from the web and installing it into the 440S internal
memory. Refer to the instructions below on how to upgrade the 440S firmware.

Firmware upgradesfor the 440S can be downloaded from the Dranetz
website. Log on to www.dranetz.com for the latest information on 440S
firmwar e update releases.

The procedure below specifies how to download the latest 440S firmware from the web
and copy it into adata card.

Step

Action

1

Locate the latest version of the firmware upgrade (in data file format
“hostcode.bin”) from the Dranetz website www.dranetz.com.
Dranetz regularly posts the latest information and instructions
regarding 440S firmware upgrade rel eases.

Format the Compact Flash data card using the Memory Card optionsin
440S. The card must be formatted before it can be written to. Refer to
Chapter 5 Start Menu - Site Name/Memory Card on page 5-21 for
instructions on how to format data card.

NOTE: All data and setups stored in card will be lost when you format
the data card. Copy any files that you want to save to a computer first
before formatting card.

Insert the Compact Flash data card into the appropriate slot in the
compulter. If the computer does not accommodate a Compact Flash card
in its native format, use a compatible PC card adapter to be able to read/
write data into the card.

Download and copy the latest version of the 440S firmware upgrade
program (datafile “hostcode.bin”) from the Dranetz website to the
data card.

Refer to page 1-11 for instructions on how to install the data card
containing the latest firmware upgrade to the 440S.
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Install datacard The procedure below specifies how to install the data card containing the latest
t0 440S firmware upgrade to the 440S.

Step

Action

1

Make sure that the unit is off. If not, press the 440S On/Off power button
to turn unit off.

Remove the data card from its protective holder and check that the plug
end of card is clean and free of any obstruction.

NOTE: If plug end of card isdirty, clean with static-free, dry, low pressure
air to remove any foreign material causing obstruction of the plug holes.

At the bottom of the unit, position the data card with the label facing up
and the plug end facing the top slot (Data Card Slot 1). Make sure that
there are no other cardsin the unit except for the data card.

Insert the card fully into the top dot (Data Card Slot 1) until resistanceis
felt, then press firmly until the card engagement is felt.

NOTE: Do not force the card further into the slot if no card engagement is
felt. Remove card and check if thereisforeign object on or in the plug end
of the card. Remove any obstruction. Reinsert program card and repeat
card engagement. If card cannot be engaged, STOP all further action and
call Dranetz Technical Support at 1-800-372-6832 for assistance.

Turn the unit on by pushing the on/off button. The loader should display
“Booting from program card”. If not, call Dranetz Technical Support
for assistance.

Theinstrument will prompt the user to verify whether or not to upgrade
the firmware. Press Yes and the upgrade procedure will commence. Do
not turn the power off nor remove the data card while firmware upgradeis
in progress.

If no errors were detected, a window displaying “Installation Complete”
will pop up. Remove the data card from the unit.
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440S Features

Touch screen
function

Scope mode

Meter mode

Harmonics

Phasor diagram

Flicker

Event

1-12

All 440S functions described below are operable using a color LCD touch screen
technology. Users may use afinger and/or a PDA stylus to apply pressure to the LCD
screen to result in touch screen recognition. The touch screen display is also workable
with lineman gloves on. Touch screen buttons will appear in reverse-video to show
visual feedback of contact aong with audible feedback. In order to reduce power
consumption, the backlight of the LCD screen times-out after a specified
programmable time of no user activity. The backlight reactivates by touching any part
of the screen.

Scope mode functions as an oscilloscope, displaying real-time waveforms of voltage
and current for up to eight channels simultaneously, with one second update rate. The
colors of waveform display are user programmable. Scope mode also provides atextual
display of rmsvalues, division for axis values, and frequency.

Meter mode functions as a true rms voltmeter and a true rms clamp-on ammeter.
Voltage and current measurements, along with other calculated parameters, are
displayed on the Meter mode screens in both textual and graphical format.

Harmonics display the amplitude and phase of each harmonic to the 63rd harmonic in
both graphical and textual format.

The phasor screen displays a graph that indicates phase rel ations between voltage and
current based upon the angles at the fundamental frequency, as determined by Fourier
analysis. Phasor diagram displays voltage and current phasors for all channels.
Functioning as a phase angle meter, the unit can display system imbalance conditions
and provides such information in textual form also. The phase angle display can also
verify if monitoring connections have been made correctly. Animated phasor demo
rotations demonstrating resistive, inductive and capacitive loads can be displayed.

Flicker isaphenomenon due primarily to rapid small fluctuations of the voltage. L oads
that exhibit continuous, rapid variationsin the load current, particularly the reactive
component, can cause voltage variations often referred to as flicker. Flicker is
characterized by modulation at afrequency typicaly lessthan 25 Hz. Modulating
signal magnitudes aslow as 0.5% of the fundamental for frequencies between 5-10 Hz
can result in perceptible light flicker.

An event occurs when a programmed threshold limit is crossed. An event consists of
the pre-trigger cycle(s), trigger cycle(s), and post-trigger cycle(s).

Continued on next page
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Monitoring
capacity

Automatic
setup, Wizard
setup, or
Advanced setup

Trend

Reports

Data Card

The 440S can monitor the following power configurations:

* Single Phase » 3 Phase 2-Watt Meter Delta
* Split Phase » Generic

» 3 Phase Delta * 21/2 Element without Vg

* 3 Phase Wye * 21/2 Element without V ¢

While monitoring any of the above configurations, the 440S can also be connected to
monitor neutral to ground voltage and neutral or ground current.

Setup is a configuration of parameter thresholds that control the data recorded by the
440S. Users may perform instrument setup in three ways: via Automatic Setup which
utilizes auto-configured settings and allows users to proceed directly with data
monitoring; via Wizard Setup which follows a step-by-step sequence where users go
through a series of circuit setup screens; or via Advanced setup which allows users to
modify trigger parameters and intervals or tweak threshold settings under the Advanced
Options.

Users can generate plots for al journalled data combined with min/max recordings of
that parameter. Most journal parameters have multiple channelsto plot.

Users have two options on how to view QOS compliance reports.

EN50160 displays statistical reports on QOS compliance based on an analysis of the
voltage as per requirements of the EN50160 standard. Compliance datais presented in
bar charts, statistical tables, and graphs. Statistical datais calculated on the required
parameters specified in EN50160 over one week interval to produce a PASS/FAIL
decision of QOS compliance.

Status presents a report summary for Standard PQ, EN50160, and Motor Quality
parameters viathe annunciator panel. The panel is color coded such that green indicates
the parameter is within limits, yellow means it is moderately out of limits, while red
signifiesit is severely out of limits. Unlike the EN50160 which reports on QOS
compliance on aweekly basis, Status monitors compliance continuously. Thereis

also the option to view a parameter in more detail i.e. display its data plot, threshold
values, or edit parameter/channel settings.

440S supports the use of Compact Flash data cards with AT LEAST 32MB storage
capacity. The user replaceable data card is used as primary storage for data. Data
monitoring CANNOT proceed without the data card. The 440S is designed to
accommodate the Compact Flash card in its native format, and does not require the use
of aPC card adapter. However, a PC card adapter can be used to read the datainto a
laptop or other computer with a PC card dot.
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Basic Operation

Introduction

Battery pack

AC power
source
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The normal power source for the 440Sisitsinternal battery pack. The AC Adapter/
Battery Charger is used to charge the battery. Always charge the battery fully before
use. The 440S will always operate on the charger and is designed to do so, regardless of
the state of charge of the battery.

Type: Sealed, rechargeable NiMH (Nickel Metal Hydride) cells.

L ength of operation: The 440S can operate on a fully charged battery pack for more
than two (2) hours with the backlight on. When the backlight is turned off, the unit can
operate for more than three (3) hours. For information on how to turn backlight on or
off, see Chapter 4 Instrument Settings - Set Display Preferences on page 4-6.

Charging: The battery pack can be charged by connecting the AC Adapter/Battery
Charger to the 440S. A screen warning will appear during operation when battery
chargeislow. A depleted battery pack can be recharged in six (6) hours whether the
unit ison or off. The Battery Charge Indicator glows steadily while charging, and
flashes when fully charged.

NOTE: The Battery Charge Indicator functions whenever the AC Adapter/Battery
Charger is properly connected.

The 440S can be operated from a 50/60 Hz 120/230V AC power source with or without
the battery pack installed.

Connect the AC Adapter output cable to the Input Connector on the right side of the
440S. Connect the AC Adapter power cord to an appropriate outlet.

Refer to Appendix C for the specifications and replacement of the batteries contained
in 440S.




Power on
sequence

Home screen
features

CH 1/ Getting Started

Follow these steps to turn on the 440S and display the Home screen.

Sep Action
1 | Connect ac adapter/battery charger plug into the right side of 440S.

Plug the ac adapter into an ac power source.

3 | Pressthe 440S On/Off power button to turn the unit on.

Result: The Home screen will be displayed.

P
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Home screen is frequently referenced as the starting point for al major functionalities
of the 440S.

The date and time appear on the top right corner of the Home screen. Both can be
configured to appear in adifferent format. See page 4-3 for the procedure on how to set
and reformat time and date.

The unit name and model, 440S program revision level, and status messages appear in
the upper portion of the Home screen. Pertinent information that appear in the status
message area are the monitoring status, circuit configuration, percentage of data card
used while monitoring, site/file name, number of event cycles saved, and number of
timed intervals saved.

MONITORING STATUS: OFF indicates that the instrument is not actively
monitoring data. The monitoring status message will change to ON, DONE or
ARMED, depending upon the state of data monitoring. See page 5-25 for the
procedure on how to turn monitoring on/off.

Home screen contains the icons used to access the various 440S functions. See page
1-16 for the description of each icon found in Home screen.
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Basic Operation, continued

_Home Screen
Icons

1-16

Home screen contains the following icons used to access various 440S functions:

Scope - Scope mode shows real-time voltage and current waveforms of the signalson
the measuring inputs. See Chapter 3 View Real Time Data - Section A Scope Mode.

Meter - Meter mode displays voltage and current measurements, along with other
calculated parameters. See Chapter 3 View Rea Time Data - Section B Meter Mode.

Harmonics - Harmonic screen displays a spectral graph and textual matrix featuring the
amplitude and phase of each voltage and current harmonic to the 63rd harmonic. See
Chapter 3 View Real Time Data - Section C Harmonics.

Phasor - Phasor diagrams indicate phase relations between voltage and current based
upon the angles of the fundamental. See Chapter 3 View Real Time Data - Section D
Voltage and Current Phasor.

Preferences - Users can set instrument preferences like time and date, threshold alarm
feedback, language selection, communications, LCD display, and data card operation.
See Chapter 4 Instrument Settings.

Events- Eventsresult in a contiguous collection of cyclesthat isrecorded into memory.
Events are classified according to IEEE 1159, IEC 61000-4-30 Class A, and EN50160
standards. Events are displayed only after monitoring has been turned on or upon
reading a stored file from the data card. See Chapter 7 View Event Data - Section A
Events.

Trend - Trend alows usersto view plots of journalled data along with min/max
measurements over the interval. See Chapter 7 View Event Data - Section B Trend.

Reports - The 440S allows users to view two types of reports on QOS compliance.
EN50160 reports show graphs and statistical tables reflecting the compliance of
parameters specified according to EN50160 standard. Status shows a quick status
summary of Standard PQ, EN50160, and Motor Quality parameters using the
annunciator panel. The color coded panel indicates whether or not a parameter iswithin
limits. See Chapter 8 Reports.

Start/Setup - Users have the option to use Automatic Setup and proceed directly with
data monitoring or they can configure the instrument step-by-step using the Wizard
Setup. Users can also do Advanced setups to modify trigger parameters and intervals or
tweak threshold settings under the Advanced Setup Options. See Chapter 5 Start Menu
and Chapter 6 Advanced Setup Options.




CHAPTER 2

Voltage Measurement Cable and Current Probe Connections

Overview

I ntroduction

In thischapter

WARNING

This section describes how to connect the 440S to make basic single phase voltage
measurements. For multi-phase connection diagrams, refer to Appendix E.

The following topics are covered in this chapter.

Topic See Page
Connecting Voltage Measurement Cables 2-4
Connecting Current Probes 2-9

Death, seriousinjury, or fire hazard could result from improper connection of this
instrument. Read and under stand this manual before connecting thisinstrument.
Follow all installation and operating instructions while using thisinstrument.

Connection of thisinstrument must be performed in compliance with the National
Electrical Code (ANSI/NFPA 70-2005) and any additional safety requirements
applicable to your installation.

Installation, operation, and maintenance of thisinstrument must be performed by
qualified personnel only. The National Electrical Code defines a qualified person
as“onewho hasthe skillsand knowledge related to the construction and
operation of the electrical equipment and installations, and who hasreceived
safety training on the hazardsinvolved.”

Qualified personnel who work on or near exposed energized electrical conductors
must follow applicable safety related work practices and proceduresincluding
appropriate personal protective equipment in compliance with the Standard for
Electrical Safety Requirementsfor Employee Workplaces (ANSI/NFPA 70E-2000)
of USA and any additional wor kplace safety requirements applicable to your
installation.

Continued on next pa
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Overview, continued

ADVERTENCIA

AVERTISSEMENT

WARNUNG

2-2

Una conexion incorrecta de este instrumento puede producir la muerte, lesiones
gravesy riesgo deincendio. L eay entienda este manual antesde conectar. Observe
todaslasinstrucciones de instalacién y operacion durante el uso de este
instrumento.

La conexion de este instrumento debe ser hecha de acuer do con las nor mas del
Cddigo Eléctrico Nacional (ANSI/NFPA 70-2005) de EE. UU., ademéas de
cualquier otra norma de seguridad correspondiente a su establecimiento.

Lainstalacion, operacion y mantenimiento de este instrumento debe ser realizada
por personal calificado solamente. ElI Cédigo Eléctrico Nacional define a una
persona calificada como " una que esté familiarizada con la construccion y
operacién del equipoy con losriesgos involucrados.”

Si l'instrument est mal connecté, la mort, des blessures graves, ou un danger
d'incendie peuvent s'en suivre. Lisez attentivement ce manuel avant de connecter
I'instrument. L orsque vous utilisez I'instrument, suivez toutes lesinstructions
d'installation et de service.

Cet instrument doit étre connecté conformément au National Electrical Code
(ANSI/NFPA 70-2005) des Etats-Unis et a toutes les exigences de sécurité
applicablesavotreinstallation.

Cet instrument doit étreinstallé, utilisé et entretenu uniquement par un per sonnel
qualifié. Selon le National Electrical Code, une personne est qualifiees " elle
connait bien la construction et I'utilisation del'équipement, ainsi que lesdangers
quecelaimplique”.

Der falsche Anschluf? dieses Gerates kann Tod, schwere Verletzungen oder Feuer
verursachen. Bevor Siedieses I nstrument anschlief3en, miissen Sie die Anleitung
lesen und verstanden haben. Bei der Verwendung dieses I nstruments missen alle
Installation- und Betriebsanweisungen beachtet werden.

Der Anschluf dieses Instruments muB in Ubereinstimmung mit den nationalen
Bestimmungen fur Elektrizitét (ANSI/NFPA 70-2005) der Vereinigten Staaten,
sowie allen weiteren, in lhrem Fall anwendbaren Sicher heitsbestimmungen,
vor genommen wer den.

Installation, Betrieb und Wartung dieses I nstruments dirfen nur von
Fachper sonal durchgefiihrt werden. In dem nationalen Bestimmungen fur
Elektrizitat wird ein Fachmann als eine Per son bezeichnet, welche " mit der
Bauweise und dem Betrieb des Ger ates sowie den dazugehdrigen Gefahren
vertraut ist."




Safety
precautions

CH 2/ Voltage Measurement Cables and Current Probe Connections

The following safety precautions must be followed whenever any type of voltage or

current connection is being made to the 440S.

» Wear proper Personal Protective Equipment, including safety glasses and insul ated
gloves when making connections to power circuits.

» Hands, shoes and floor must be dry when making any connection to a power line.

 Before each use, inspect al cables for breaks or cracksin the insulation. Replace
immediately if defective.

 Set the 440S power switch to Off.

* Before connecting to electric circuits to be monitored, open their related circuit
breakers or disconnects. DO NOT install any connection of the 440S to live power
lines.

* Connections must be made to the 440S first, then connect to the circuit to be
monitored.

Continued on next pa
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Connecting Voltage Measurement Cables

Connecting Voltage Measurement Cables

M easur ement
cable set

Optional fused
voltage adapter

Description: Voltage measurement cables are provided as standard accessories and are
stored in a cable pouch as part of the measurement cable set, P/N 116042-G3. Each
cable set consists of acable and alligator clip.

Voltage Rating: Direct connection of all voltage measurement cables are rated at 600
Vrms max. For measuring voltages greater than 600 Vrms, potential transformers (PTs)
must be used.

Contents: The voltage measurement cables are shown on page 2-5 (positioned relative
to their actual use). A cable set consists of eight, 6-foot channel measurement cable
assemblies (probes), each with a detachable, alligator jaw, safety clip assembly
(maximum jaw opening, 3/4 in (20 mm)). The safety clip assemblies are red (+) and
black (-) for each of the four channels. One cable each of red (channel A), yellow
(channel B), blue (channel C), and grey (channel D), and four each of white are
provided.

A pouch for storage of the cables and the AC adapter/battery charger isincluded in the
contents of the measurement cable set, but is not shown in the figure.

There are two optional fuse accessory kits available for use with the measurement
cables. One kit (P/N FVA-1) contains one fused voltage adapter and one measurement
connecting Red cable 50 cm in length. The other kit (P/N FVA-4) contains four voltage
adapters and four measurement connecting cables 50 cm in length (one Red, one
Yellow, one Blue, and one Grey).

The single fuse voltage adapter kit is used for one single voltage measurement input.
While the four fuse voltage adapter kit is used for a three phase and neutral voltage
measurement inputs.

Continued on next pa
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M easurement
cable set with RED mBLK
optional fuse
diagram
YEL WHT GRY WHT
NOTE: 2 FT CABLE OPTF\TJNSAEL OPTF\C:JNSAEL OPT;(L)JNSAEL OPT;C:JI‘;A;
INCLUDED WITH | yo( TAGE VOLTAGE VOLTAGE VOLTAGE
iléiETVEORLTAGE ADAPTER ADAPTER ADAPTER ADAPTER
= A ™ cn B 1T CH T 1T CH D 1
® © ©
VIO NN
PX5-11.vsd
WARNING To avoid therisk of electric shock or burns, always connect the safety (or earth)

ground before making any other connections.

WARNING Toreducetherisk of fire, electrical shock, or physical injury it isstrongly
recommended to fuse the voltage measurement inputs.
Fuses must be located as close to the load as possible to maximize protection.

WARNING For continued protection against risk of fire or shock hazard replace only with
sametype and rating of recommended fuse.
Use only fast blow type fuse which israted 600V. Recommended fusetypeis
Littelfuse, part number KLKDO0.30 rated 600V AC/DC, 0.3A fast blow.

WARNING Do not replace fuse again if failureisrepeated. Repeated failureindicates a
defective condition that will not clear with replacement of the fuse. Refer
condition to a qualified technician.

Contact Dranetz Customer Service for more information on the fused voltage
adapter. Refer to Dranetz Information Sheet titled Model FVA - Fuse Voltage
Adapter, P/N 899107.




Connecting Voltage Measurement Cables, continued I

Connection Follow these guidelines when making voltage connections.
guidelines « Refer to the measurement cable set figure for color coding of probes that connect to
input channel connectors A, B, C, and D.
* Each channel input has plus (+) and minus (-) differential inputs of 1 to 600 Vrms
max.

Example: Single The following figure shows a voltage connection to a single phase circuit for

phase channel A.
connection
LINE LINE
SOURCE () LOAD
NEUTRAL m RETURN

©'e 08 ©0 ®)

600V RMS MAX PROEE Aaoov RMS MAX PROBE 5Duv RMS MAX PRDBE soov RMS MAX PROBE

PX5-12.vsd

Continued on next pa
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Example:
Neutral to
ground
connection

The following figure shows avoltage connection using channel D as adifferential input
for measuring neutral to ground voltage. Connections are identical for split phase and
wye configurations. One probe connects the source neutral line to the D+ inpuit.
Another probe connects the ground to the D- input.

LINE

SOURCE g () LoAD

NEUTRAL RETURN
————
GROUND n GROUND

T 1

©

@@ 0@ e

sonv RMS MAX suov RMS MAX 5oov RMS MAX PROEE & 500V RMS MAX A PROBE

PX5-13.vsd
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Connecting Voltage Measurement Cables, continued

Safety
precautions

WARNING

ADVERTENCIA

AVERTISSEMENT

WARNUNG

2-8

The following safety precautions apply to current probe connectionsin addition to

those safety precautions stated on page 2-3.

« DO NOT attempt to measure current in any circuit in which the circuit to ground
voltage exceeds the insulation rating of the current probe (600 Vrms max).

» Make sure the jaws of the current probe are tightly closed. Keep mating surfaces
clean and free from foreign matter.

DO NOT USE non-insulated current probe cores around a non-insulated wire.
Praobes of thistype are designed for use around insulated wires only. Use only
completely insulated probe coreswith no exposed conductive areas of the core
around non-insulated wires.

NO UTILIZAR transformadores de corriente sin material aislante al rededor de
conductores sin material aislante. Los Transformadores de corriente de estetipo
estan disenados para ser utilizados solamente con conductores con aislamiento
eléctrico. Utilizar transformadoresde corriente completamente aislados alr ededor
de conductores sin aislamiento.

N'EMPLOYEZ PAS lesnoyaux courants non-isolés de sonde autour d'un fil non-
isolé. Des sondes de ce type sont concues pour |'usage autour desfilsisolés
seulement. L'utilisation seulement a complétement isolé des noyaux de sonde sans
des secteur s conducteur s exposés du noyau autour des fils non-isolés.

VERWENDEN Sie keine Sromzangen mit nicht isolierten Ferritker nen bei
Messungen an nicht isolierten Leitungen. Sromzangen dieses Typssind nur fir
Messungen an isolierten Leitern geeignet. Bitte verwenden Sie zur Messung an
nicht isolierten L eitungen Stromzangen mit vollstandig isoliertem Kernmaterial.

Continued on next pa
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Connecting Current Probes

Current probes Several Dranetz current probes can be used with the 440S. Typical current probes
areillustrated on page 2-10. Refer to Appendix A for descriptions and part numbers of
probes and adapter cables. Refer to Appendix B for specifications of current probe
models TR2500 and TR2510.

NOTE: The TR2500 can perform all current measurements except high frequency
transient detection.

Probe positioning: An arrow marking on the handle is a guide to ensure that you
position the probe with the arrow pointing towards the load when monitoring the line
conductor. Correct position of the probe is necessary for correct power measurements,
where in-phase voltage and current measurements are necessary. A positive watts
reading indicates that the probe is pointed towards the load. A negative reading
indicates that the probe is pointed towards the source.

Continued on next pa



Connecting Current Probes, continued

Typical current
probes

,——————— 658 PROBES PP4300 PROBES

TR2021 TR20198 TR2023

4300 TO LEMFLEX
CURRENT PROBE
ADAPTER CABLE

TR2500 JR2510 JR2520 116310-61

JR2022
|
658 TO
PP1—R/4300
CURRENT PROBE
ADAPTER CABLE I I I
% 116002-G1 ﬁ @ EL

PX5-14.vsd

NOTE: Current probes TR2500 can be used interchangeably with TR2500A,
TR2510 with TR2510A, and TR2520 with TR2520A.

Continued on next pa
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Typical current  Actual photos of TR series probes and part numbers are shown below to aid usersin
probes probe identification. Contact Dranetz Customer Service Department for more
(continued) information on current probes, pricing and availability.

P/N TR-2500

P/N TR-2500A P/N TR-2510A P/N TR-2520A

Continued on next pa
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Connecting Current Probes, continued

Single phase
current probe
connection
example

2-12

The following figure shows how to connect a current probe to channel A for current
monitoring of a single phase line.

The current probe may be connected to the return line if desired to measure the return

current when checking for load current leakage, loop current relationships, etc. If
measuring power, position the probe with the arrow pointing towards the load.

LINE ﬁ LINE

() Loap

SOURCE g

NEUTRAL RETURN

PX5-15.vsd

NOTE: The connection shown above is not recommended without a voltage connection
to ensure frequency synchronization. If this configuration is used, then an internal
frequency reference must be entered. Refer to pages 5-13 to 5-15.




Overview

Introduction

Accessto real
time data

In this chapter

CHAPTER 3

View Real Time Data

The 440S alows users to view power quality phenomena as it happens, when it
happens. The instrument is able to capture and process datain real time, and allows
usersto view it in Scope mode, Meter mode, Harmonics, and Phasor display.

Icons for Scope mode, Meter mode, Harmonics and Phasor display are available in the
Home screen. Follow these steps to display the Home screen.

Action... Result...

STEP 1: Press the 440S On/Off

power button to turntheuniton. | | Ferens srarue © 0 e
The Home screen will be Feritnt Cang: o S
displayed. BCnELE s aen: L R
M e WS
) il 7
Scope Meter Harmonics Phasor
N r@ﬁ“’_'
L \\_ =/
Trend EKnts Reports Preferences
START-SETUP
GUIA001
This chapter isdivided into four sections.
Section Title See Page
A Scope Mode 3-2
B Meter Mode 35
C Harmonics 3-10
D Voltage and Current Phasor 3-15
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Section A
Scope Mode
Overview
Introduction Scope mode allows you to view real-time voltage and current waveforms for up to

eight channels simultaneously.

Scope mode The Scope mode screen can be displayed by pressing the Scope key on the Home
screen screen.

Volts/Amps r Display one cycle
channel labels A 207 vE of selected
and RMSvalues ; ——waveforms which
for displayed g 120.7 vO are scaled relative
waveforms 30.04 AE to the largest peak
207 vE value. V & | are
C 3054 am [~ i e A N scaled separately.
9,985 YO
D 9985 AW
—F
Frequency | emma bz |
Voltage scale 50.00 ¥.Div 1250 a-Diw | Current scale
Chan CkRng Ezxit

MARK201

Turn channels on/off Show channels input Return to Home screen
(p- 3-3) range (p. 3-4)

Inthissection  Thefollowing topics are covered in this section.

Topic See Page
Turning Channels On/Off 33
Checking Input Range 34
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Turning Channels On/Off

Select channels  From the Scope mode screen, press Chan to turn VoltAmps channel selection on/off.
to display

1207 ¥F )
H3n'n3 A l Yaolts L l Amnps L

B 120.7 ¥
30.04 A

E 120.7 ¥
30.04 A

D 02085 ¥
9.985 A

Frequency
EE.EE Hz.

Q@@ e
%mmmm

IR IRED

30 A-Div

Chan —_——— El Exit |

MARK202

Any of the following will turn channels on/off:

* Pressthe desired Volts Amps channel to turn it on/off.

* Press Volts or Amps button to turn on/off all channels of that parameter.
* PressA, B, C, D to turn on/off both the Volts and Amps for that channel.

Press OK to accept channel selection.
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Checking Input Range

Input range The Input Range screen is displayed by pressing the CKRng key on the Scope mode
screen. Input Range shows the detected range for al channels. The number after the
status shows the percentage of the input of the instrument’s full range.

A3 m W\\
B ;fl'.]lﬁ' :g [ Input Range h
Yolts Amps
C 1203 ¥El in: ok 10x oK 10
B | OK 10% oK 103

D fits wm| Ciokion oK 10w
Fr r D 0K 0 oK 0
EEEE Hz. T
BAEA Hz & | ok

IEIJ.IID Y- Div 12.50 A-Div
e CkRng | Exit

MARK205

The input range can only be viewed, not changed. Press OK when done viewing the
input range.

Input range The following table describes the messages that may register on the Input Range

description screen. Theinstrument is able to detect the input range for voltage and current channels
A,B, C,andD.
Input Range Description
OK Within Range
OVER Over Range
UNDER Under Range
N/A Channel Disabled
CLIP Clipping

If input range is OVER, UNDER, or CLIP, then the rms readings will not be accurate.
Using CTs below 10% of Full Scale may also cause inaccuracies in amplitude, phase
and harmonic distortion readings.
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Overview

Introduction

M eter ed
parameters

display

In this section

Section B
Meter Mode

Meter mode allows you to view real-time meter data. The metered parameters available
arelogically separated into Standard and Distortion tabs. Meter screensare displayed in
tabular form.

NOTE: Meter mode operation does not interfere with any of 440S's other monitoring
or recording functions. The individual voltage and current channel meter readings are
not affected by the monitoring setup. Turning monitoring of individual channels off
does not affect meter readings. Meter and Scope datais NOT availableif you are
viewing a stored file from the data card.

The 440S is designed to provide setup as well as data display. Metered parameters are
available for display regardless if they are being journalled under Setup New Circuit >
Advanced Options > Journal Limit Setup. Users can trend journal entries by limits
(Very High, High, Low, Very Low) or by time (users can set the time interval of how
often rms and waveform snapshots will be recorded even when no disturbances occur).
For the procedure on how to set entries under journal parameters, go to Chapter 6
Advanced Setup Options - Journal Limit on page 6-15.

The following topics are covered in this section.

Topic See Page
Standard Meter Tab 3-6
Distortion Meter Tab 3-8
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Standard Meter Tab

Sandard meter Meter mode can be displayed by pressing the Meter icon on the Home screen. At start-

list up, meter mode defaults in the Standard tab featuring the basic power quality
parameters available. The standard metering properties include Voltage, Computed
Basic, Power, Demand, Energy, Harmonics and Flicker as shown below.

A Standard ", Distortion®,
e e
Comp Basic H ].EE. 3 EE. E?
rewer |B| 128.3 38.87
vemang ||B] 128.3 30.87
D| 4.885 4_8999
Eneray
Harmonics H - E E E 9 = 3 *
B-C 289.3 *
Flicker E_H EBE_ 3 *
# Derived valies E—
Ezxit
MARK301pg
Sandard Tab Parameter Name L abel
Basic Volts Volts
(for A, B, C, D) | NOTE: Some voltage channel meter
values are derived based on the
circuit type selection. The values
will change depending on the wiring
configuration setup.
Ampere Amps
Computed Vector Displacement Power Factor | Vector Displacement PF
Basic Arithmetic Displacement Power Arithmetic Displacement
Factor PF
Residual Current Residua Current
Net Current Net Current
Power Watts W
(for AT tBaI C,D, [volts Ampere VA
0
) Volts Ampere Reactive VAR
True Power Factor TPF
Displacement Power Factor DPF

NOTE: See Appendix B Technical Specifications - Computed Parameters on page B-6
for definition of parameters.

Continued on next page



Sandard meter
list (continued)

CH 3/ View Real Time Data

Sandard Tab Parameter Name L abel
Demand Active Power Demand Active Power Demand
Apparent Power Demand Apparent Power Demand
Reactive Power Demand Reactive Power Demand
RMS Current Demand Phase A RMS Current Demand Ph A
RMS Current Demand Phase B RMS Current Demand Ph B
RMS Current Demand Phase C RMS Current Demand Ph C
RMS Current Demand Average RMS Current Demand Avg
Energy Wett Hours Watt Hrs
(for A, B, C,D, | \/olts Ampere Hours VA Hrs
Total) Volts Ampere Reactive Hours VAR Hrs
Harmonics | Voltage Total Harmonic Distortion |V THD
(for A, B, C, D) [ current Total Harmonic Distortion | | THD
RMS Harmonic Current RMSI| Harm
Harmonic Power Unsigned Harm Pwr Unsigned
Flicker Short Term Flicker Pst
(for A, B, C) || ong Term Flicker (Sliding) Pit (Slide)
Long Term Flicker PIt
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Distortion Meter Tab

Distortion Meter Tab

Distortion meter The 440S is able to meter distortions or uncharacteristic changes in the waveform of
list original signals. Distortion cal culations measure the deviation of complex waveshapes
from pure sine waves. Harmonics are measured in accordance with |EC 61000-4-7

Class|.
1D ¥THD ITHD YTHD ITHD
T Fund Fund R5S R5S
H 0.098 1.000 0.201 0.213
TIF
Crost Factar B 0.016 0.99§ 0.016 0212
Pouet E 0.098 1.000 0.201 0213
Transformer D 0.104 0.841 £0.01 0.537
Exit
MARK311pg
Distortion Tab Parameter Name L abel
THD Voltage Total Harmonic Distortion V THD fund
(for A, B, C, D) | Fundamental
Current Total Harmonic Distortion | THD fund
Fundamental
Voltage Total Harmonic Distortion Root |V THD RSS
Sum of Square
Current Total Harmonic Distortion Root || THD RSS
Sum of Square
TID Voltage Total Interharmonic Distortion |V TID fund
(for A, B, C, D) | Fundamental
Current Total Interharmonic Distortion |1 TID fund
Fundamental
Voltage Total Interharmonic Distortion |V TID RSS
Root Sum of Square
Current Total Interharmonic Distortion || TID RSS

Root Sum of Square

Continued on next page
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Distortion meter

list (continued) [ pigortion Tab Parameter Name L abel
TIF Voltage Telephone | nfluence Factor V TIF fund
(for A, B, C, D) | Fundamental
Current Telephone Influence Factor | TIF fund
Fundamental
Voltage Telephone | nfluence Factor V TIFRMS
RMS
Current Telephone Influence Factor | TIFRMS
RMS
Telephone Influence Factor Product TIF Prod
Crest Factor | Voltage Crest Factor Volts Crest Factor
(for A, B, C, D) | current Crest Factor Amps Crest Factor
Power Signed Phase Harmonic Power Signed
(for A, B, C, D) [ Unsigned Phase Harmonic Power Unsigned
Transformer | Transformer Derating Factor Derating Factor
(for A, B, C,D) [ K Factor K Factor

3-9
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Overview

Harmonics
display

In this section

3-10

Section C

Harmonics

The 440S alows users to view voltage and current harmonics/interharmonicsin
graphical or in list form. Harmonics are waveform distortion, a steady-state deviation
from an ideal power frequency sinusoid and is characterized by the spectral content of
the waveform. Interharmonics are frequency components between the harmonic
frequencies. The IEC 61000-4-7 Standard dictates that harmonic analysisis done using
a synchronous window of 10 cyclesfor 50 Hz, or 12 cyclesfor 60 Hz. Thisresultsin
bins which are nominally 5 Hz wide. The actual width of the binsis equal to the actual
frequency divided by 10 if the nominal frequency is50 Hz, and 12 if 60 Hz. For
example, if actually operating at 49.9 Hz, the binis 4.99 Hz, but islabelled “5 Hz" as
specified by the standard.

Use the respective touch screen buttons to display the next Channel (ChannelsA, B, C,
D) and the next Parameter (V, |, W) of harmonic data. The number of harmonicy/
interharmonics displayed is up to the 60th. Summary values of odd, even and total
distortion are displayed. A summary of harmonic distortion aswell as interharmonic
distortion values per phase/parameter are also available on display.

Users can determine the number or range of harmonic frequenciesto trend and view in
detail. Thereis also the option to select how to plot harmonic/interharmonic data and
specify the units of measure by which harmonic data is cal cul ated.

Harmonic Graph: Harmonics are measured in accordance with |EC 61000-4-7 Class 1.
Users can choose the unit of measure by which harmonic datais calculated and
graphed, based on a Percentage of the fundamental value or in Engineering units (volts
and amps). Frequency components of harmonic graphs can be displayed either in Hertz
or in Harmonic Number. The graphs can be zoomed and rescal ed.

Harmonic List: The list gives atextual display of the following for each of the

measured values. frequency and harmonic number; magnitude in Engineering units and
percent of fundamental; phase in degrees (for harmonics only). Thislist is displayed in
order of ascending frequency, and can also be sorted in order of descending magnitude.

The following topics are covered in this section.

Topic See Page
Harmonic Graph 311
Harmonic Detail 3-12
Harmonic Options 3-13
Harmonic List 3-15
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Harmonic Graph

Harmonicgraph The harmonic graph can be displayed by pressing Harmonics on the Home screen. The

display screen defaults to a graphical spectrum display, although users have the option to
choose between the graph and list form. The screen will show a spectral graph featuring
the amplitude of the harmonics relative to the fundamental frequency.

Use the properties under the Options button to select the vertical and horizontal
measurement scale. The percent magnitude of the first 60 harmonics are graphed
relative to the fundamental.

Total harmonic distortion [TTHD: 0dd: 3.1% E 5.20 Total: T35 TID: 0D
. . ] 3 B b s Fa2H tal T3 ;0L
(THD) on Odd contribution . e o
and Even contribution as Display is
1 * o
based on 127 harmonics a0 | _updated
. approximately
. once per
z.54
second
.0
1.5%
108 | H
0.5
o W
2] 20 a0 130 1200 S2E0 ZTOD S0 SE00
A Yaolts Hz
1 1 1 1 1
| Chan | Param | Detail | DOptions | List | Exit

MARK221
Switch channel Switch to

display V, I, orW
Magnify harmonic Show harmonics
graph (p. 3-12) text (p. 3-14)

Set harmonic options
(p. 3-13)

*The odd contribution is the square root of the sum of the squares of the relative
amplitudes of harmonics 3, 5, and 7 through N-1, where N is a function of sampling
frequency. The even contribution is similar for harmonics 2, 4, and 6 through N. Total
value is the square root of the sum of the squares of the odd and even distortions.
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Harmonic Detail

Harmonic Detail

Fundamental eXCGedS_ ;I'I;D Td: 3.1% Ewen: 3.24 Total 7.3 TID: 0.0
square so bar extends | as:

past top

3-12

The 440S alows users to determine the numbers or the range of harmonic frequencies
to trend. A blue box showing the default zoomed area appears once the Detail button is
pressed. Touch any side of the zoom box to activate the drag function. Touch and drag
the sides of the zoom box to expand or narrow in on a select number of harmonic/
interharmonic graphs. The zoom box moves horizontally only. The vertical scale will
autoscale when zoomed.

NOTE: To select whether the vertical is scaled to the fundamental or the greatest
harmonic, use the Options key (see page 3-13).

1 touch and drag zoom box to
desired magnification scope

1.
| | [

] as0 200 1550 1500 2280 700 Sz0 SE00
A Yolts et
L= THO: Odd: 5.1% Ewen: 3.2% Total: .34 TID: 0.0
— 508
IARK235
a.5%
408
5%
208
5%
0%
157
- | | | "|
5
= WA
o a0 200 1Z20 1200 ZZE0 Z700 2120 SE00
A Yols
5.0%
MARK235b 4.5
4.0
251
.08
2.5
. Z.0%
harmonic data plot |...
(shown in channel color) |+
.58
H H 0.0 AN SN S—— S——
interharmonic d_ata plot_| ] b e o
(Shown n gra)’) | Chan | Param | Detail | Options | List . Emit
S—
ARK235¢c

The magnify buttons serve as zoom function keys, each of which feature a plus sign or
aminus sign within. Press Zoom+ to display the zoomed area and view harmonic
graphsin greater detail. Users may repeatedly zoom in on aplot for up to seven (7)
levels. Press Zoom-(n) to unzoom graph display one increment at atime, where nisthe
counter of how many times the harmonic graphs have been magnified.
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Harmonic Options

Harmonic/
Interharmonic
data plots

The voltage and current harmonics and/or interharmonics for each phase channel can
be trended using the Options button. The properties specified under Harmonic Options
apply when harmonic/interharmonic dataiis viewed in either graph or list form.

Properties under Show Harmonics... pertain to both the graph and the list, and
determine how the harmonics and interharmonics are used.

If Show Harmonics... only is enabled, then only the actual harmonics are shown.

If Show Harmonics... and I nterharmonicsis enabled, the spectrum will include all
the (nominal) 5 Hz bins, which includes the actual interharmonics as well. On the
graph, the harmonics are shown in the channel color, while interharmonics are shown
in gray color. On the text, the harmonics are shown in boldface.

If Show Harmonics... calculated including adjacent interhar monicsis enabled, the
interharmonics are not explicitly shown but the harmonic values include the adjacent
interharmonic values in their calculation, as specified by |IEC 61000-4-7.

The IEC 61000-4-7 Standard specifies that the interharmonic bins adjacent to the
harmonic be included in the computation of that harmonic. For example, if there was a
3rd harmonic (150 Hz) of 10%, and the value of the 145 Hz bin was 1%, and the value
of the 155 Hz bin was 2%, then the value reported in the bin labelled “ 150 Hz" would
also include contributions from the 145 Hz and 155 Hz bins. This would give

102 +1%2 + 22 = 10.2%, not 10%.

The following graphs illustrate harmonic computation as per |EC 61000-4-7 Standard.

Harmonic Computation for 50 Hz

3.0%

2.5% A
2.0% ~
1.5% -
1.0% -
0.5% -

00%/—1\/4\
... 130 135 140 \145 150 155/ 160 165 170 175 180 185 190 \195 200 205/ 210 215 220
3rd harmonic 4th harmonic
+ +
2 adjacent 2 adjacent
interharmonics interharmonics

Continued on next page
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Harmonic Options, continued

Harmonic/
Interharmonic
data plots
(continued)

THD DFA L | =TT 0N M B L IO D s
ek Show harmonics ...
F‘ only
| —
4.0 F\ o et R
. . an mnternarmonics
harmonic data display z5 =
[ |
o [~ calculated including
L adjacent interharmonics
Z.5¢
measurement scale for |z Graph Units:
frequency (x axis) and _Jsz I ! uz E Harm Num
amplltut_:ie (y axis) of — | = . B et
harmonics LaH T \1 ercent .JI__ ngineering
. 0.0 — ””I
full scale graph relative t0 [g yoy ||| Scale to Fund [l mertelim | =2

fundamental frequency

3-14

Harmonic Computation for 60 Hz

3.0%
2.5% -

2.0% -
1.5% -
1.0% -
0.5% -

0.0%

.. 160 165 170 \175 180 185/ 190 195 200 205 210 215 220 225 230\235 240 245/250 ...

3rd harmonic 4th harmonic
+ +
2 adjacent 2 adjacent
interharmonics interharmonics

Properties under Graph Units pertain to the way the graph (not thelist) islabelled. The
vertical scale can bein Percent or Engineering units, and Scaleto Fund (full scale)
can be chosen to be the fundamental at 100% or the largest component. The
engineering unit for voltage is volts and for current is amperes. The horizontal axis can
bein Hz or Harmonic Number.

| i e
Ehah—m—uem—mmfxit

! L1 L L

MARK236
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Harmonic List

Harmonic text
display

To view the harmonics magnitude text display, press List from the Harmonic graph
screen on page 3-11. The harmonic parameters displayed on list include: (from leftmost
column) the harmonic/interharmonic frequency in Hz, frequency in number, voltage
rms or maximum load of current (depending on parameter selected), percent amplitude
of harmonics, and harmonic phase angle value.

By default, harmonic and interharmonic frequency values are arranged per increment
of 5Hz. Use the Sort button to organize harmonic text display according to percent
magnitude of the first 60 harmonics relative to the fundamental, followed by the
interharmonic values.

Harmonic phase degree valuesfrom 1 to 60 are displayed for voltage and current; while
phase degree values from 1 to 50 are displayed for harmonic watts. Harmonic phase
angle values can be normalized to the phase of the fundamental of the displayed
channel. Use the Norm button to show the normalized phase angle values.

Hz Vaolts LET O LR Phase Degrees
[iTa 3.050 421 e
g ] Aax | i
1@ @ B35 Y
1£ @ a8 ; ;
=5 & T Display is
=5 | .83 updated
2@ ] A _—t .
E' @ . approximately
4 @ a8
a5 @ 8.6 once per
=] ] Aax
EE @ B35 second
60 1 1108 100,07 0.9’
&5 @ a8
7@ ] Aax
7E @ B35 [
& ] B85 =

1 1 . 1

1 Sort | Horm Exit

MARK237

Toggle between Normal and
UnNormal phase values

Hz YWolts Harmonics Details Phase Degrees

[il1] 119.% 1000 +

a0 15 5.418 4.5% 241.3"° |

1] 1] 5.050 425 a0.0*

840 14 2.386 2.8% 30.8"

] 16 2.7350 2.3 #0.9" —

F60 Li] 2.321 1.9 46.4"

1080 1% 1.910 163 204.0°

120 2 1.647F 144 121.3°

1140 19 1.621 144 170.8°

300 5 1.398 125 190.7"

1200 20 1.352 11X 63.3"

T80 13 1.350 1.1% 148.2°

180 3 1.300 1.1% 384"

240 4 1243 L 206.2°

1260 21 1.204 L 337.9°

1320 22 L1126 0.9% 230.8° ~

[i171] 11 1116 0.9% I08.5° kL
1 N 1

Unsort Horm Exit

MARK237b
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Overview

Phasor display

In this section
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Section D

Voltage and Current Phasor

The phasor screen displays a graph that indicates the phase relations between the
voltage and current based upon the angles of the fundamentals, as determined by
Fourier analysis.

Phasor screen shows eight phasors autoscal ed with zero degrees to the right (normally
channel A voltage) for clockwise rotation and with synchronized channels. Users are
allowed to display up to four channels at any one time for either volts or amps, or a
single channel for both volts and amps, depending on the phases being monitored.

A touch screen Demo button presents an animated phasor demo rotation for resistive,
capacitive and inductive loads.

The following topics are covered in this section.

Topic See Page
Phasor Screen 3-17
Phasor Rotation 3-18
Phasor Parameter/Channel Selection 3-20




Phasor Screen
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Phasor screen
display

The Phasor screen is displayed by pressing Phasor on the Home screen.

The Phasor screen shows eight phasors autoscaled with zero degree to the right for
clockwise rotation and with synchronized channels. The |eft sidebar shows rms values
for Volts/Amps for channels A, B, C and D; zero, positive and negative values for
Volts/Amps; zero, positive and negative sequence component values for Volts Amps.

Depending on the phases being monitored, up to four channels may be displayed at any
onetime for either Volts or Amps, or a single channel for both Voltsand Amps. An
arrow head and channel label are displayed on the vector.

Correct rotation is clockwise from 0°

If a channel is less than
20% of the maximum —|
voltage (or current), the
phasor is not displayed

Zero
Pos
Heq
P<H
Z2-H
RHS

| 118.1°
m 14017

O 360.0°

—ﬂ 0.025
0025 A g 360.0°

Imnbalance

Yolts
TE.?

VE.E
EA_4  12.3
ES_9Xx B3 3X
182, 9% 33 6%
8.8 a.a

Amnps=
13.2

19.5

Qo000 LD

2a0% |

Demno

S000 A Die

T
Exit

MARK24

Sync channel is

isplayed at 0° -
normally channel
A voltage

Show animated phasor demo rotation for Resistive,
Inductive and Capacitive loads (p. 3-18)
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Phasor Rotation

Phasor Rotation

Animated
phasor rotation

Sample 3-Phase,
threewiredelta
rotation

3-19

Graphic illustration in the form of rotating phasors relative to the sine wave graph of a
four wire wye circuit is available by pressing the Demo button on the Phasor screen
(see page 3-17). The Demo button will be replaced by Start/Stop once phasor rotation
has been viewed. Press Start to replay animated phasor rotation. Users can choose to
Stop the phasor demo rotation at any time.

Phasor vectors are displayed using a clockwise rotation from the zero degrees
reference. Animated phasor demo for Resistive, Inductive and Capacitive loadsis
available for viewing.

The following diagrams describe the positive phase rotation of voltage and current
phasors (for Resistive, Inductive and Capacitive loads) for a three phase, three wire
delta connection. An arrow head on the line indicates direction pointing toward the
load.

DEMD: 3 Phase Wye Load: Resistive, PF: 18

Three phase vectors are
displayed as three lines, 120
degrees apart in a Resistive load

e ey
Chan Start RLC Exit
L & A L -
MARK242
Display parameter/channel Return to
selection (p. 3-20) Phasor screen

Start/Stop demo plot
waveforms as rotate
phasors; press any time

Switch phasor demo rotation between
Resistive, Inductive and Capacitive load
effects; press any time (p. 3-19)

Continued on next page
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Sample 3-Phase, The following diagrams describe the positive phase rotation of voltage and current
threewiredelta phasors (for Resistive, Inductive and Capacitive loads) for athree phase, three wire

rotation delta connection. An arrow head on the line indicates direction pointing toward the
(continued)
load.
DEMO: 3 Phase Wye Load: Inductive, PF: B.366
Three phase vectors are
displayed as threelines, 120 i
degrees apart in an Inductive I VRN s
load [ ‘v’\ N /
R | ____________ N -{/n
\ ....... ’ \_/ \\_/ E
a1 [
(Chan" (Sart | RLEC (Bt
MARK243
DEMO: I Phase Wye Load: Capacitive, PF: 5285
Three phase vectors are
displayed as threelines, 120
degrees apart in a Capacitive
load
m,m-_—
(Chan” (Swart | RLEC (Ewit
MARK244
Phasor Refer to Appendix E for the diagrams that describe the voltage and current phasors for
diagrams the standard type of power connections.
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Phasor Parameter/Channel Selection

Parameter/ The Parameter/Channel selection screen is displayed by pressing Chan on the phasor
Channel display Demo screen. Depending on the phases being monitored, up to four channels may be
displayed at any one time for either Volts or Amps, or a single channel for both Volts

and Amps.
DEMO: 3 phwmm_\
| Wolts ) | Amps )
P &g N
— e ,/ﬁ
Py &
~— -/ B
D
—
e [ —
Chan FTE T i Exit

MARK245

Press to enable/disabl e the parameter/channel for display in the animated phasor
rotation. Any of the following will turn channels on/off:

* Pressthe desired Volt Amps channel to turn it on/off.
* Press Volts or Amps button to turn on/off all channels of that parameter.
* PressA, B, C, D to turn on/off both the Volts and Amps for that channel.

Press OK to accept channel selection. The phasor Demo rotations will display the
parameters/channel s enabled.
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CHAPTER 4

Instrument Settings
Overview

Introduction This chapter describes the miscellaneous tasks that users can perform to keep the 440S
running efficiently. These are tasks that users might perform only occasionally.

Inthischapter  The following topics are covered in this chapter.

Topic See Page
Access Instrument Settings Menu 4-2
Time and Date Settings 4-3
Select Language 4-5
Set Display Preferences 4-6
Touch Screen Calibration 4-7
Turn Threshold Beeper On/Off 4-9
Communications 4-10
Data Card 4-12
Reset to Factory Configurations 4-14
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Access Instrument Settings Menu

Preferences All functions in this chapter are found under the Instrument Settings menu. Follow
menu screen these steps to display the Instrument Settings menu screen.

Action... Result...

STEP 1: Press the 440S On/Off

. P ¥ 1.8.4 Ozt 25 84
power button to turn the unit on. HENITORING STATUS: e
The Home screen will be FEFiER Cing: SR g
displayed. A e el

I

Scope Harmonics Phasor

=
3

rYuEa

START-SETUP

GUIA00
STEP 2: Press Preferences. The
|nstrument Settl ngs Setup Menu Instrument Settings Setup Menu
WI” be dlspl ayed E Time and Date E Turn Geeper On-OFF

Language ($prik, L
Idiomna, Sprache, Communications

Langue, Lingual

Display Preferences Mernory Card

Reset to Factory Defaults.

MARK15
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Time and Date Settings

Timeand Date  Users have the option not only to set the exact time and date, but also to select the
display format of how time and date will appear on screen.

Action... Result...

STEP 1: From the Instrument
Settings Setup Menu screen, press Oct 29 B4
Time and Date.

* Press Timeif you want to ,
change the time settings. ’ .
Proceed to Step 2 on page 4-4. o

* Press Dateif you want to
change the date settings.
Proceed to Step 3 on page 4-4.

* Press Date Style to select the
format in which you want date | | Time ' Date | Si§ie | Sijie | Ok | Cancel |
displayed on screen. View the CUIALE2D
three different date format
selections each time you press
Date Style.
o mm/dd/yy format
o dd/mm/yy format
e yy/mm/dd format

Press Clock Styleto select the

format in which you want time

displayed on screen. View the

three different time format

selections each time you press

Clock Style.

 analog

« digital using 1to 12 hr
format (AM/PM)

« digital using 1to 24 hr
format

Press OK to accept new time/
date settings and return to
Instrument Settings menu.

Press Cancel to discard
changesin time/date settings
and return to I nstrument
Settings menu.

Continued on next page
4-3



Time and Date Settings, continued I

Timeand Date

o
(continued) Action... Result...

STEP 2: Pressthe field
representing hours, minutes, and Oct 29 B4
seconds to change time settings. p N
Use the numeric keypad to enter
new time settings. Time should be
entered in a24_h0ur format Enter time in 24hr Format Chhernmnss)
(example: 16:00:00 for 4:00 PM). ! ! !
15 45 18

* Press OK to accept changesin ‘ “ ‘

time settings.

|

e Press Cancel to discard \ [ )

ChangeSin tlme %ttlngs | Time 1 Date ‘~ snt?ﬁ: “ El?_,fz “ Ok “ Cancel L

GUIA153
NOTE: Clock time and format
can be changed anytime
following this same procedure.
STEP 3: Pressto select the month, e
day, and year. Enter theyear using " _ )
numberSfrom the keypad Jan Jul S5un Mon Tue Wed Thu Fri 3at
. Feb Aug ! 2
* Press OK to accept changesin 3 4 5 6 7 8 9
. Mar fep
date Set“ngs. n i0 11 12 13 14 15 16
pr

* Press Cancel to discard oo I e el il el il il

changes in date settings. , . 24 25 26 27 28 20 30
NOTE: Date settings and format |znT‘ z
can be changed anytime o, — CO L Enel)
following this same procedure. : . - . GUeIA154
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Select Language

Select Language The 440S menu screens appear in the Spanish language by defaullt.

Action... Result...

STEP 1: From the Instrument
Settings Setup Menu screen, press
Language.

Seleccionar Idioma

p—

|7 Espanol

| M

» Check to select the desired
language in which you want
display screensto appear.

» Press OK to accept language
selection. The screen will
return to Instrument Settings
menu.

r———

« Press Cancel to retain present e e
Ianguage GUIA155




Set Display Preferences I

Set Display Preferences

L CD settings User programmabl e settings for the LCD screen include the backlight timer, contrast,
password protect, parameter/channel colors, and touch screen calibration.

Action... Result...

STEP 1: From the Instrument

Settings Setup Menu screen, press
Display Preferences.
« Automatic backlight shutoff Backlight Timer em
timer is provided for the LCD —
display. Press Backlight Timer (=) Contrast Ao
to automatically turn off —
backlight after 1, 2, 5, 10 or 15 | Password Protect oFF
minutes of no user activity. Set —
the Backlight Timer to Always [ Channel Colors
Onif you do not want the —
bmk“ght to Shu‘[ off = Calibrate Touch Screen
NOTE: The auto-shutoff feature (e
extendsthelife of the battery and mss
should be duly considered.
 Press Contrast to brighten/dim
screen display to preferred
percentage.

* PressPassword Protect to
enable/disable password log in
code to the 440S. When
password protect is enabled and
the user reactivates the unit from
auto-shutoff (see Backlight
Timer setting), the keypad screen
used to enter the password will
appear. The user will have to
enter the correct password to
continue using the 440S. The
message | nvalid Passwor d! will
appear when an incorrect
password is entered.

* Press Channel Colorsto change
the color of the parameter/
channel display. Select desired
color from a 28 color selection
grid.

» Press Calibrate Touch Screen
to calibrate the unit’s touch
screen functionalities. Proceed to
page 4-7.

* Press Exit toreturnto
Instrument Settings menu.




Touch Screen Calibration

Calibration
procedure

CH 4/ Instrument Settings

The 440S is able to perform calibration to ensure the proper operation of the unit's
touch screen functionalities. The calibration procedure will correct the problem of out
of tolerance touch screen malfunction. Note that errors corrected by this calibration
procedure are specific only to touch screen operation.

Action... Result...

STEP 1: From the Display Setup
Menu (see page 4-6) screen, press
Calibrate Touch Screen.Test if
touch screen recognition operates
properly by applying pressure on
the LCD screen.

» Press Clear toreset LCD
screen and delete display
markings.

* Press Calib to begin touch
screen calibration procedure.
Proceed to Step 2.

* Press Cancel to end calibration
test and return to Display
Setup.

Clear

Touch S5creen Calibration Test

test screen

r———

Calib. Cancel
| S,

MARK164b

STEP 2: Follow the instruction
Tap Center of Target to begin
calibration. Target object X is
initially located in the lower
middle section of the screen.

* A seriesof screenswill flash
showing movement of the
target object: from the lower
middle section to mid-right and
finally to upper left section of
the screen.

 To end touch screen
calibration, tap the center of the
target object X now located in
the upper left section of the
screen. Proceed to Step 3 on

page 4-8.

Tap Center of Target.

X

MARK164

Tap Center of Target. ><

MARK165

Tap Center of Target.

MARK166

Continued on next page
4-7



Touch Screen Calibration, continued

Calibration
procedure
(continued)

4-8

Action... Result...

STEP 2: Once touch screen
calibrationisdone, amessage will
appear to indicate Touch screen
was successfully calibrated.

» Press OK to continue on with
calibration test verification.
Proceed to Step 3.

X

Touch screen was successfully
calibrated.

[—

ok

MARK167

STEP 3: Test if touch screen
recognition operates properly by
applying pressure on the LCD
screen.

* PressClear toreset LCD
screen and delete display
markings.

* Press Accept to complete the
touch screen calibration
procedure. Accepting will save
and store new touch screen
calibration datain memory.
Oncethenew datais stored, the
old touch screen calibration
dataislost. The screen will
return to the Display Setup
Menu.

» Press Cancd to discontinuethe
touch screen calibration
procedure. Pressing Cancel will
retain the previoustouch screen
calibration constants, no new
calibration datawill be stored
in memory. The screen will
return to the Display Setup
menu.

Clear Accept
X L

Touch S5creen Calibration Test

Press Accept to sawe new calibration constants.

e | —1
Cancel
A

il
MARK168




Turn Threshold Beeper On/Off

Audiblealarm

CH 4/ Instrument Settings

When set to ON, the unit will beep when threshold limits are crossed and other event
triggers occur. The beep that provides audible feedback to pressing touch screen key is

not affected by this setting.

Action... Result...

STEP 1: From the Instrument
Settings Setup Menu screen, press
Turn Beeper On/Off.

» The unit can provide audible
alarm signals when triggered.
Press Threshold Beeper to
turn the alarm On or Off.

» Press Exit to return to
Instrument Settings menu.

Set Threshold Beeper

=

Threshold Beeper: [1,]
| il

— 1
Exit

MARK15




Communications

Communications

Communication Communications Settings is where instrument-specific information is entered to allow
the 440S to communicate to external devices using the optional |solated
Communications Modul e assemblies or modem (see related information on Chapter 9

interface setup

Downloading Events).

Action... Result...

STEP 1: From the Instrument
Settings Setup Menu screen, press
Communications.

* Press Enable Communicationsto
activate/deactivate the
communications port. External
communication devices connect to
the 440S mainframe viathe optical
serial data port. The optical seria
data port connector is located on
the left side of the instrument.

» Pressto enter the communications
Device Address from 01 to 32 for
use with the optional Fiber Optic
to Ethernet adapter.

* Select the corresponding Baud
Rate to set connection speed.
Default baud rate is 11520.

* PressExternal Modem
Connected if you want to activate
communications via an external
modem. Press Change to modify
the modem initialization string.
The string must begin with “AT”.
Dranetz recommends using
the same brand and model of
modem at both ends of the
communicationslink. See Chapter
9 Downloading Events for
instructions on modem
connections.

 Press|P to configure your
Ethernet settings and allow the
440S to operate on the network.
Proceed to Step 2 on page 4-11.

* Press OK to accept changesin
communications settings.

 PressCancel todiscard changesin
communications settings and
return to Instrument Settings

menu.

Comrnunications Settings

pr—

P

p—

[~ 3sao0 |[ | s#eo0 |[ 115200

| —

p—
F Enable Cornmnunications
| NE—
p—
Device Address Il]l]
| SE—
Baud Rate (bps)
—1 —1
[~ o600
| S— | S—
p—
I_ External modern connected
| —
ATLF=0=2

p—

| —

Change
e =

e | —1
1].4 Cancel
-

NOTE: For instructions on how to physically
connect to NodeLink using the external
communications devices, see Chapter 9

Downloading Events.

MARK159

Continued on next page



Communication
interface setup
(continued)

CH 4/ Instrument Settings

Action... Result...

STEP 2: Entering the correct |IP
address settings will enable the
440S to communicate with the
network.

Prior to entering the IP setttings,
make sure that the 440S is
connected to the computer
network viathe Fiber optic to
Ethernet Adapter (P/N COMM -
OEA).

After you have determined the
proper IP address and settings,
proceed as follows:

e Typeinyour Ethernet | P
Adressin the appropriate
fields. Use the numeric keypad
to enter the | P setting.

» Typein your Ethernet Subnet
Mask in the appropriate fields.
Use the numeric keypad to
enter the Subnet Mask setting.

» Typeinyour Gateway in the
appropriate fields. Use the
numeric keypad to enter the
Gateway setting.

When done entering | P settings,
press OK. Pressing OK will store
the valuesin the instrument.

Press Send to configure the
Ethernet adapter using the new IP
address settings. Follow the
instructions that appear on screen
to complete the IP setting
configuration procedure.

Press Cancd to ignore changes
and retain the previous |IP
settings, no new values will be
stored in the instrument.

IP Address tm‘ . .IH I_ |_
1 1
Subnet Mask ;IE - nIE I_ I_
hateway Il]_‘ . Il]_ I_ I_
| L
3 [ T
send | OK | Cancel

| ———

The walues below are used to configure the fiber
optic to ethernet adapter. Pressing the Dk
button will store the walues in the instrurment. Yoo
must press the %end button in order to configure
the ethernet adapter. When you press the Send
button you will be guided through the steps uyou
need to take to configure the adapter.

MARK159b
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Data Card

Data Card

Format/View
datacard

4-12

STEP 1: From the Instrument
Settings Setup Menu screen, press
Memory Card.

e Card Satusindicates status
condition of thecardinserted in
the data card slot. The
following messages may
appear under Card Status (refer
to pages 5-20 to 5-21 for a
detailed description of each
card status message):

* Not Inserted

Contains File

Empty

Fragmented

Unformatted

Invalid Card

» Card sizeindicates the full
storage capacity of the data
card. The amount of remaining
space and used space in data
card are also displayed on
screen.

* Press Format to format the
data card. Proceed to Step 2 on
page 4-13.

* PressViewto display files stored
in datacard. Proceed to Step 3on
page 4-13.

* Press Exit to discard changes
and return to I nstrument Settings
menu.

The Memory Card screen displaysinformation on the card inserted in the data card slot,
including the amount of total space, available space, and used space in card. The

Memory Card screen aso prompts users to set filename and format card in preparation
for monitoring and writing of data.

Action... Result...

Memory Card

Contains File
32.00 HEB

Card Status:
Card Size:

O Free Space: 24.0 MB (75%)
8 Used Space: .0 MB [23%)

S

- ) -
Format Yiew Exit

MARK160

NOTE 1: The 440S does not support file
fragmentation. When creating afile, it will take
the largest continuous block and use that size
block for data storage. Deleting files from data
card is not recommended. Whenever possible,
transfer the files to a computer and then reformat
the card using the 440S when there is no more
space available to begin new data storage.

NOTE 2: Refer to Chapter 5 Start Menu - Site
Name/Memory Card on pages 5-20 to 5-23 for
more information on data card operation.

Continued on next page



Format/View
datacard
(continued)

CH 4/ Instrument Settings

Action... Result...

STEP 2: All data and setups
stored in data card will be lost
when you format the card.

A confirmation message
verifies whether you want to
continue with data card format
or not.

Press Yes to continue data card
format. Press No to cancel data
card format.

» The message Format
Successful! indicates that data
card format has been
completed. Press OK to exit
card format procedure and
return to the Memory Card
screen.

Memnory Card

Card Status:
Card Size:

Contains file
32.00 MB

All data will be lost? Continue

format?

T ———
Yoz Ho

o ——

-,

P

Format Yiew Exit
MARK161

Memory Card

Card Status:
Card Size:

Contains File
32.00 HEB

'

Format Successfult

[—

Ok

S

MB (755)
B (233

was recorded. The text color
indicates the type of file: black is
for datafile (.ddb), greenisfor
setup file (.set), and red isfor an
unknown file.

* Press Up/Down arrow keysto
scroll the page up or down by
oneline.

* Press and drag the scroll bar to
move the page up or down.

* Press Exit to quit and return to
Memory Card screen.

B —
Format Yiew Exit
MARK162
STEP 3: The 440S lists datafile
names stored in card, along with File List _
file Size, time and date when data ||. Dranetz—BMI Site BA00E 630 KE b sons =

2 Dranetz-BMIl Site @1.00EB

m Data File

S50 KE

m Setup File m Unknown File

€00
0908, 200z

| ——

i

+

| —
—

Exit

MARK163pg
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Reset to Factory Configuration I

Reset to Factory Configuration

Definition Factory configurations are the default settings of all programmable features of the 440S
asit | eft the factory.

Procedure Follow these steps to reset the 440S to its factory configuration.

Action... Result...

STEP 1: From the Instrument
Settings Setup Menu screen, press
Reset to Factory Defaults.

Instrument Settings Setup Menu

| sl Tirne and Date b Turn Beeper On-OFF
A confirmation message verifies e
if you want to reset theinstrument e e e e ™
to factory configuration and lose e srase 3l data and
a” new da[a and Settl ngS. = Di configur ations? ard
[ |
* Press Yesto erase existing [
%ttings and re%t the : Reset to Factory Defaults.
instrument to factory-
configured setups. The screen (-
will return to the Instrument MARKISS
Settings menu.

* Press No to cancel.

4-14
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Factory default
settings

Dranetz has set the default values for the various parameters of the 440S.

Current Probes. TR2500/TR2500A for A, B, C; TR2510/TR2510A for D
Scale Factors: 1:1 for Vand I, channels A, B, C, D
Circuit Type: three phase wye
M ode of Operation: monitor
Nomina Vaue: measured V, |, frequency
Monitoring Mode: Sandard Power Quality
Advanced Operations: individual limit setups
Transient Limits: intantaneous peak = 3X nominal V, waveshape = 10% ,
rmsdev = 10%
RMS Variation Limits: 10% Very Low, 90% Low, 110% High for voltage; none for
current
Journal Limit: journalling By Time for the various parameters
Triggers: all V trigger; all Vand | channels
Journal Interval
Power Values:
Power Values Interval: 15 minutes
Waveform Snapshot: On
Demand and Energy:
Demand Sub-Interval: 5 minutes
Sub-Intervals per Interval: 3
Harmonics Journal Interval: 15 minutes
Flicker:
Pst (Short Term) Interval: 10 minutes
Plt (Long Term) Interval: 2 hours
Site Name: Stio de PowerGuia
Clock Type: Analog
Date: mmyddlyy
Language: Spanish
Display
Backlight Timer: 1 minute
Contrast: 70%
Password Protect: OFF

4-15
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Overview

Sart menu
options

CHAPTER 5

Start Menu

The Start Menu allows users to perform the following: set up the 440S for monitoring
of an electrical system, load previously saved setups from card, and load data from
card.

There are three ways to set up the instrument for monitoring. The length of timeto
monitor acircuit can vary from afew hoursto afew weeks depending on the user
application.

» Automatic Setup automatically configures the instrument’s circuit type, voltage and
current channels, and parameter thresholds. The auto-configured setup enables users
to proceed directly with data monitoring.

» Wizard Setup takes the user through a series of screens prompting for information
about the circuit to be monitored. The unit automatically turns on the correct voltage
and current channels when user selects a circuit type. Parameter thresholds are
automatically set based on the line voltage and current values that the user enters.
Threshold limits for capturing events are also set according to the monitoring mode
selected.

» Advanced setup options (see Chapter 6) allow the user to modify trigger parameters
and intervalsthat were previously set up through Automatic or Wizard setups. Under
advanced setup, each channel must be turned on individually, but any combination
can be used. Threshold limits can be set to any value within the acceptable range.
The user can turn on any available parameter. Users have wider control over all setup
functions when using advanced setup options.

Selection of setup method typically depend on user application and extent of familiarity
with the operation of the intrument.

Monitor same circuit makes use of the existing setup for monitoring. If atemplate of
setups has been previoudy saved to the card, you may load it using the menu below.

L oad setup template from card enables you to use previously saved setups. If you wish
to load a previously saved datafile from the card, use the menu below.

L oad data from card allows you to transfer saved events from data card to the 440S.

5-1



oVervieW, continued _

Displaying Sart Follow these steps to display the Start Menu.

Menu
Action... Result...

STEP 1: Press the 440S On/Off

i Power ¥ 1.8.4 Oct 25 G4
power button to turn the unit on. MONITORING STATUS: e
The Home screen WI“ be EEZ%;VE}:;E: Sitio de FowdrGuin y ‘\\“r'-."‘*
displayed. SRMALS oA sED: A I
N % W &
fcope N;fer Harmonics Phasor
o~ Af )
= Q) |
Trend Events Reports Preferences
START-SETUP
GUIA00

STEP 2: Press Sart/Setup. The
Start Menu will be displayed.

Autornatic $etup (Power Quality).

HWizard Setup.

HMonitor same circuit.

Load setup ternplate from card.

Load data fromn card.

CRCRC RO

MARK100
In thischapter  This chapter isdivided into five sections:
Section Title See Page
A Automatic Setup 5-3
B Wizard Setup 55
C Monitor Same Circuit 5-24
D Load Setup Template from Card 5-34
E Load Data from Card 5-35
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Section A

Automatic Setup

Overview

AutomaticSetup Automatic Setup is a one-stop process using pre-defined settings to set the unit

procedure automatically. Users have the option to view the list of parameter settings, change
probe typesif current will be monitored, and/or proceed directly with data monitoring.
Follow these steps to perform Automatic Setup.

Action... Result...

STEP 1: From the Start Menu,
press Automatic Setup. The auto-

configured circuit type, nominal Rorinal bl sge. 3 phase kye

voltage, current and frequency Nominal Freasencs 50.00

values appear on screen. Data | | Earé gizme e

Card status and a\/allable Space In # Verify if the select current probes are correct. To

Card are aISO d| Splayed change current probes, press the Probe button

* To continue Automatic Setup i amtar s anel e eshoida s ot o monitor Eodr
and beg|n data monitori ng’ quality. Please rewiew the detected circuit for walidity.

press OK. Proceed to Step 2.
» To view thelist of parameter

. . T —_—
settings for Automatic Setup, {Summary | Probe OK | Cancel
press Summary. Proceed to MARK101a
Step 3 on page 5-4.

* To display/change probe types
for current monitoring, press
Probe. Proceed to Step 4 on
page 5-4.

* Press Cancdl to quit and return
to Start Menu.

STEP 2: The Monitoring Menu

screen allows users to begin

Monitoring Menu

—_—
monitoring immediately or at a = Start Howt
specified time and date. e
Monitor using 5tart and End times.
* To start monitoring, press Sart :
Now! [ | Modify Trigger Parameters and Intervals.
Proceed to Section C Monitor BB view serup serammars.
Same Circuit - Turning I
Monitori ng On/Off on page 5-24. : Sawe Setup Template to Card.
[ Emie |
MARK123b

Continued on next page
5-3



oVervieW, continued _

AutomaticSetup INETH Result...
procedure

(continued) STEP 3: Summary displaysthe
list of auto-configured parameter
settings for auto setup. The setup Setup Summary
summary is available for review _ i)
before, during and after reament S Y SMBARG i
monitoring. ST, S e =
Marninal Yaolts: 2058
» PressUp/Down arrow keysto | | |iimind Frequencs: a0
3:roll the page up or dOWn by Manitoring Mode: Standard PR
one |ine. E:ﬁ;u:ﬁ;ﬁ:: Tracking: ggandard
Tracking Frequency (Mink EE@a Hz
° Pre$ and drag the SCFO|| bar to Trackina Frequency (Maxl: E58A Hz
move the page up or down. Charnel e lam Lags =
* When done reviewing the —.
Setup Summary, press Exit. —d
The screen will return to Auto-
Config.
STEP 4: Various prObe types are Current Probe Selection
available for each channel for
current monitoring. A [other, ccale: 1.000 || Change |
* Press Change to display the p— )
probe types available for each B piher, scde 1000  —
channel. Proceed to Step 50n C bther. Scale: 1000 | Change )
page 5-5.
ther, Scale: 1.000 1
* If usingidentical probetypefor Db L
al Channels, press to enable sat Idantical
Set Identical. The display will
change to show only one probe U ok | cancer |
selection for all channels. Press MARKIO1b
Change to display the probe l
types available. Proceed to Step Current Probe Selection
5 on page 5-5.
ABC D:
» Press OK to accept probe
selection and return to Auto- (Other, Scale: 1.000 | Change |
config screen.
* Press Cancel to disregard
probe selection and return to
Auto-config screen.
E Set ldentical
DK Cancel
MARK103b

Continued on next page
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AutomaticSetup  [INSTe Result...

procedure

(continued) STEP 5: Select your desired
probe type.

Current Probe Selection

NOTE: Use the same probes for
the following: TR2500 for Other, Scale: 1000

TR2500A, TR2510for TR2510A, TR2500, 16F-586A RMS
TR2520 for TR2520A.

JEY

[

TR2510, BA-18A FM5S

* If the current probethat you are TR2520, 3BBA-3A8BA RM>
using is not on the ligt, select AC-DC, BA-158A RMS
Other. Then press Scale to ACDC, BA-15A8A RS
define the CT scale factor on TR20198, 17-2000 AMS
the current probe. Proceed to
Step 6.

TR2021, 1A-28A RMZ

[

Scale L1].4 Cancel

L L L

* Press OK to accept probe T,
selection and monitor current.

» Press Cancel to retain previous
probe settings and return to
previous screen.

STEP 6: You need to set the CT
scale factor when using a current Current o o
probe that is not on the list. Other, 5ca ( )
Pressing Scale will show the TRZS00, 1
numeric window to enter the CT meswod 1 2 |3 .
scale factor on the current probe. m2s20, 3 : : : i)
Usethe keypad to set the CT scale 4 '5 | —
factor. See sample scale factor e

calculation on page 5-10. ac-og, Rl (T2 (T g0

I3

|
|
|
|
[

TR20196, §§ —— —ou b oK
* Press OK to accept the CT —_E +—/_.
scale factor value. The Current { | Cancel | |

', 7 S

Probe Selection screen will be Scale 0K Cancel

k L

di Sp| ayed. MARK101b

[«

* Press -a— if you want to clear
and retype numeric values.

* Press x1000 to multiply the
value by 1000.

* Press Cancel to discard
changes and return to the
previous screen (screen shown
on Step 5).




Overview

Overview

Introduction

Monitoring
modes

5-6

Section B
Wizard Setup

Wizard Setup guides the user through the circuit setup step-by-step, via a series of
screens prompting for information about the circuit to be monitored. The unit
automatically turns on the correct channels, sets the parameter thresholds and
waveform capture settings depending on the detected circuit type, nominal voltage and
current values, and monitoring mode specified by the user.

The 440S alows users to monitor eventsin the following setup categories: Standard
Power Quality, Long-term Timed Recording, Continuous Data L ogging, and EN50160
Power Quality mode. Selecting any setup category automatically sets trigger and
capture conditions. Advanced users are free to mix and match settings (see Chapter 6
Advanced Setup Options).

Standard Power Quality, Demand, Energy: The 440S algorithms automatically evaluate
existing rms and waveform conditions to optimize setups to reliably capture data. This
feature ensures that the first-time user gets the expected results, while providing the
experienced user with the ability to tweak settings for specific applications. Either way,
the necessary data used to identify critical events and optimize mitigation solutionsis
recorded into the data card as it occurs.

Long-term Timed Recording, Demand, Energy: Performing a statistically valid power

quality energy survey reguiresthe capture of a set of basic data over an extended period
of time. The 440S is designed to facilitate long-term monitoring by collecting min/max/
avg data at each pre-determined interval in order to perform post-process harmonic and
other events analysis. It is aso designed to be left unattended in the field, recording
statistically representative datafor long-term analysis. Using the Dranetz lockable
portable case option or other available enclosures, power quality studies can be carried
out in harsh weather environments.

Continuous Data L ogging. Demand, Energy: This logs the rms and power values once

per second for totally gapless logging. Cyclic triggers are disabled. No waveforms are
recorded in this monitoring mode.

Continued on next page
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Monitoring
modes
(continued)

In this section

EN50160 Power Quality: EN50160 monitors and reports Quality of Supply (QOS)
compliance as specified by the EN standard. The seven parameters required by
EN50160 to determine QOS compliance are: Power Frequency, Supply Voltage
Variations, Flicker, Supply Voltage Unbalance, Harmonic Voltage, Interharmonic
Voltage, and Mains Signalling. A full discussion on EN50160 is found on Chapter 8
Reports.

The following topics are covered in this section.

Topic See Page
Current Probe Selection 5-8
Scale Factor Setup 5-10
Circuit Type Selection 5-12
Nominal Values 5-14
Mode of Operation 5-17
Monitoring Mode 5-18
Advanced Options 5-19
Site Name/Memory Card 5-20




Current Probe Selection L

Current Probe Selection

Selecting Follow these steps to monitor current and select probe type.
current probe
Action... Result...
STEP 1: From the Start Menu, T - =
preSS Setup new Ci rCUit. Eurrent Probe Selection
) F:: enrs H er, Scale: 1. ange |
« If current will not be - ther, Scae: 1.000 | Cetanse”
i Tupe
monitored, press Next. Go to N::')ninal B Dther, Scaie: 1.000 | e
page 5' 10 Yalues
Mode of C |other, Scale: 1.000 ange |
« If current will be monitored, L3 E | e
press Change to display the Hode "I | D other, Seaie: 1000 | [ change |
probe types available for each g
channel. Proceed to Step 2. E‘e':“"’ E Enable Currents —E Set Identical
ar ' !

* If usingidentical probetypefor l:"‘““ ’ c_,.,ce.f

all channels, pressto enable Set

MARK101
Identical. The display will v
change to show only one probe Current ™
selection. Press Change to SR
display the probe types Factors A BC D:
i Circuit
available. Proceed to Step 2. :une- | (Other, Scaie. 1.000 |
* If you want to enable/disable Yalues
current channels, press to L
%Iect/de%l ect Enable Monitoring
Currents. Hede
Options.
° Pre$ Cancel to qu|t and return Memory [E Enable Currents E Set ldentical
to Start menu. fard . J
Hext Cancel
MARK103

STEP 2: Select your desired
probe type.

Current Probe Selection

Other, Scale: 1000

NOTE: Use the same probes for
the following: TR2500 for
TR2500A, TR2510for TR2510A,
TR2520 for TR2520A.

[T

TR2300, 18A-E0GA RMS
TR2310, ©GA-16A RMZ
TR2320, S0ER-2086A RMS

AC-DC, BRA-156A FMS

* If the current probethat you are AC-DC, BA-15600 AMS
using is not on the ligt, select A
Other. Then press Scale to L

definethe CT scale factor on TRe0zL ThmeER A ®
the current probe. Proceed to | Seale | OK | Cancel
Step 3 on page 5-9. MARKLO4

Continued on next page
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Selecting
current probe
(continued)

Other relevant
information on
current probes

Action... Result...

STEP 2: (continued)

* Press OK to accept probe
selection and monitor current.

» Press Cancel to retain previous
probe settings and return to
previous screen.

STEP 3: You need to set the CT

scale factor when using a current Curvent Probe Selection
probe that is not on the list. T e —+
Pressing Scale will show the 22500, 18 ( = ) ([
numeric window to enter the CT e |
scale factor on the current probe. haa - N B Ee—
Usethe keypadto setthe CT scale | | |™*** ® 3 B
factor. See sample scale factor aC-oc, R ) 0 80
calculation on page 5-10. nconc, onl (S (S (IS
0 R
* Press OK to accept the CT [ Pp—— L
scale factor value. The screen TR N BN N e |
shown in Step 2 will be - T T o (e
displayed. MARK104b

* Press -a— if you want to clear
and retype numeric values.

* Press x1000 to multiply the
value by 1000.

* Press Cancel to discard
changes and return to the
previous screen (screen shown
on Step 2).

Refer to Chapter 2 Voltage M easurement Cable and Current Probe Connections for
illustrations of typical current probes and for guidelines on how to connect current
probes.

Refer to Appendix A for descriptions and part numbers of probes and adapter cables.

Refer to Appendix B for Dranetz current probes technical specifications.




Scale Factor Setup

Scale Factor Setup

What isa scale
factor?

When to use

Non-Dranetz
equipment

Sample
calculation

5-10

A scalefactor isthe ratio of theinput to output for aparticular current transformer (CT)
or potential transformer (PT). A scale factor is entered in the 440S and then multiplied
automatically by the measured voltage or current so the unit displaysthe correct values,
as referenced to the primary side, rather than the secondary side of the PT or CT.

NOTE: If voltage and current connections are made without using any of the above
named devices, the scale factor should be set to 1.

Scale factors must be entered for the following conditions:

» A Dranetz current probe is connected to a permanently installed CT.
» The current connections are made using a Dranetz 1SO box.

» The voltage connections are made using a PT.

Refer to the CT name plate or to the manufacturer’s literature to determine the scale
factor.

The scale factor for asingle CT or PT iscalculated from its step-up or step-down ratio.

Example of step-down ratio
If acurrent transformer has a step-down ratio of 1000A:5A, therefore:
Scale Factor = 1000/5 = 200

Example of step-up ratio
If apotential transformer has a step-up ratio of 1V:10V, therefore:
Scale Factor = 1/10=0.1




CH 5/ Start Menu

Scale factor After setting up current probe configurations, the Scale Factor screen is displayed.

setup screen

Action... Result...

STEP 1: From the Current Probe
Selection screen, press Next to Corvent | -
display the Scale Factor Setup. Probe e
Yaolts Arnps
« If voltage and current Gircuit A |lrooe JLooo |
connections are made without Hominal g )
using any current or potential e |ILovo |ILo00
transformer devices, the scale ooeration || 5 (foo froo |
factor is set to the default value | | jogitosine
of 1. Press Next and go to page favancea | D [1.000 [Lovo |
5-11. Memors
Card \_ A
 To enter new scale factors, y y ,
press the numeric field of the oy e (Tened
Volts’/Amps channel where you MARI109
want to enter new scale factors.
Proceed to Step 2.
* Press Cancdl to quit and return
to Start menu.
STEP 2: Enter a new scale factor
value using the numeric keypad. Current | & -
Press OK to accept the new scale | |2
factor. Factors ( 3. E_ )
Circuit
* Press -a— to clear and retype ::::nal E E E .
numeric values. Yalues —
. Hode of T E E I—xll]l]l]
¢ Press x1000 to multiply the ::.::::g L
value by 1000. ::::md E E E
« Press Cancel to discard Oocions | o o O
changes and retain previous s | BSN BN D
scale factor value, and return to . v Nmﬁl P
Scale Factor Setup screen. e

5-11
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Circuit Type Selection

Circuit setup The 440S is able to display wiring diagrams from which users can select the circuit
type appropriate to their application. The instrument will display the detected circuit
configuration and compare the detected voltages, currents, and phase sequence (if
applicable) to the selected circuit type. Refer to Appendix E for the descriptions of
common circuit connections.

Action... Result...

STEP 1: From the Scale Factor

Setup screen, press Next to pan= . ~ )
I i i i WARHING? | i f thi
display Circuit Type Selection. e | o e,
Read the Warni ng adVlSOfy, then Fal | phusical harm or a fire hazard.
. Cir . L
press Accept to display the menus AN
1 I 1 El ical Code [(AMSI-MFPA FE-ZEE5)
for a rCUIt SeleCtlon. :: ot?'g:lgad.diti?:ﬁueallsamcetg requirements :;pﬁggble
to gour installation.
N »

¢ TO Sela:t a_'CI rCUIt UI‘; !nstallation, operation, and maintenance of FI'!is

Conﬁguratlon, pre$ theth :: E:EQET:QF must be performed only by qualified

arrow keys unFII the deﬂ red Ady The Hational Electr.i_cal l:_nde defines a qu_aIiFied

configuration is displayed. O | ST A S e R

L] inwalved,
An auto circuit detection window | | [
is displayed to show if selected . —
circuit type and the detected MARK107
voltages, currents, and phase v
seguence match (te_xt in green) or Current = Phase s
do not match (text in red). oeate —
i i i Factors =
When done with Circuit setup, o - i ﬁ*
press Next. Go to page 5-14. "“’ | Tj;*
ornina
0 Yalues R
* Real-time Scope and Phasor
> Hode o (G0 606 b6 56
screens are available. These ST e e e —
functions help verify if the Moda? , . : :
.. . . | Scope | Phasor | Ckt + | Ckt +
wiring configuration matches Advanced Sotoriod o 5 P i
P o o g pLions H

the circuit being monitored. Memors Yoltage 0K Sequence CCW (AEC)

Press Scopeto check if the Eard - /

waveforms look correct for the | Prev | Memt | Cancel

specified wiring setup. Proceed MARK108

to Step 2 on page 5-13.

Press Phasor to view if phasor
display match those expected
from the specified wiring
diagram. Proceed to Step 3 on
page 5-13.

* Press Cancel to discard
changes and return to Start
menu.

Continued on next page
5-12



Circuit Setup
(continued)

CH 5/ Start Menu

Action... Result...
STEP 2: Scope mode allows users
to verify if waveforms look q 1207 vm
. .. 30.02 AW
correct for the specified wiring
S B 24 18
 To check input range, press 07 v
CkRng. The Input Range C 3003 am
screen displays the detected 0085 vO
range for voltage and current D Ses am
ChanneISA, B, C, and D. Freguency
GE.EE Hz. |
» Theinstrument registers a | - -
50.00 ¥.-Div 12.50 A-Diw
message on the Input Range i) — —
screen that corresponds to the — ‘—iﬁm
detected input range for each v
channel:
Lo A 120.3 vm
InputRange Description 30.07 AN
OK Within Range B 12%2 vof® Input Range )
OVER Over Range EIHI B Vot oo
UNDER  Under Range 02 ve g
N/A Channel Discbled | & 507 am| 2 SCiE. RKI
CLIP Clipping D '1—'6‘—_'33 :E C : 0K 103 0K 10
D 0K 0X 0K 0
» When done checking the input Eoo e T
range, press OK toreturntothe | | %% ™ — /
SCOpe mode screen. Once in 50.00 ¥.-Div 12.50 A-Div
Scope mode screen, press Exit —— T
to return to Circuit Type MARK205
Selection screen.
STEP 3: Phasor display shows a . .
graph that indicates phase Ass o 70 Fon Am
relations between voltage and B 2%y, Ozt
current. E iza7 v W 118.1°
2684 A m 149.1%
For more information on phasors, | | pg2ss v & 360.00 ._
. 0025 A g 360.0° :
refer to Chapter 3 View Real i
Time Data - Section D Voltage Imbalance :
and Current Phasor. ero yolte  fnps
Pos 7.5 135
* Press Demo to show animated Mes 50.4 12.3
phasor rotations. P/ 65.9% 63.3% 2L
20 162 9% 32 BX N
e Press Exit to return to Circuit i L L L | Demo | Exit
MARK24!

Type Selection screen.
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Nominal Values

Nominal Values

Frequency,
voltage and
current settings

5-14

The Nominal Values screen allows users to enter values for frequency nominal line
voltage and current, or use the computed nominal values displayed on screen.

Action... Result...

STEP 1: Nominal Values screen

Nominal Values screen.

appears as users prepare the Curvent | e e ™
instrument to record data. From Probe EE—
the Circuit Type Selection screen, | [ Fiffors || e somevses norina wates for fremencs
press Next to display Nominal S | i
Val ues. TS basis for setting defauIF threshold and other
Farameters for monitoring.
* If the computed nominal values Hode of || Freauency: [60.00 Hz | Tracking
are accepted without change, Monitoring
press Next. Go to page 5-16. ::de ) Yolrage: |12l].l] Yolts
Opti
» To enter anew nominal MZ,::,T._, Current: [30.04 fimps
Frequency, Voltage and/or fard . J
Current value, pressthe | Prev | Memt | Cancel
corresponding button and MARK110
roceed to Step 2. _
. < NOTE: Make sure that the nominal values
* To set the properties to track computed by the 440S are correct. Nominal
frequency of a monitored values are used as basis for setting default
system, press Tracking. thresholds and other parameters for circuit
Proceed to Step 3 on page 5-14. | monitoring.
* Press Cancel to quit and return
to Start menu.
STEP 2: Enter a new nominal
Frequency/Voltage/Current value | | fisbe™ Lﬁm_\ A
using the numeric keypad. Press Scale ( ) -
OK to accept the new value. - = phawn
Type 1 E 3 m } be the
* Press <¢— to Clear and retype o wher
numeric values. EEN e o [
Operation li li li
* Press x1000 to multiply the Hone™ | m=m m=m =
value by 1000. Advanced li li li (-
Options |,
Hemory -+ P |
 PressCancel toretain previous | |.fad J_ li ~ e
nominal values and return to T Prev | Wemt | Cancel

MARK110b

Continued on next page
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Frequency,
voltage and Action... Result...
current settings
(continued) STEP 3: Tracking allows users to
set parametersto monitor changes
in frequency. Curren y "y ™
Prohe Select Frequency Tracking Parameters:
VOIt e Class ?:a‘:ltir E Standard [Utility Power Line .
Check to select the power system P e
that define the voltage range of Tupe E Fast (Local Generator) =
distribution of the monitored B = _
SyStem Hode L nterna m
O Sa.ndard VOItage I‘ange iS 16' :::::: Sync Channel: Tracking Range:
440 Hz. Mode | 20 chavors  min |[53.00 | Kz
* Fast voltagerangeis 16-65 Hz. | | il . e —
* Internal uses the nominal Memor T choveis  waw: |foson | e
. ar
frequency when making [ s | —
measurements where no - —
reference signal is available. MARKI10¢

NOTE: Alwaysenter anominal
frequency that matches your
line frequency. This ensures
that if the 440S loses external
sync, it will havea
corresponding internal sync.

Sync Channel:
Check to specify the external sync

mode to show which channel the
signal is connected to. See page
5-16 for more details on
frequency synchronization.

* Ch A Volts: When set to Ch A,
the 440S attempts to sync to an
incoming voltage signal.

e Ch D Volts: When set to Ch D,
the 440S only attempts to sync
to voltage Ch D.

Tracking Range:

The Min and M ax refer to the
range of frequenciesthat the
phase locked loop will “hunt” if
syncislost. See page 5-16 for
more details on frequency
tracking.

* Press OK to accept new
frequency tracking settings.

* Press Cancel to quit and return
to Nominal Values screen.

5-15



Nominal Values, continued

Frequency
synchronization

Freguency
Tracking

5-16

Normal frequency synchronization (sync) of the 440S analog signal processing circuits
is controlled by analyzing the external AC voltage signal input on channel A. Loss of
external sync causes the 440S to poll other valid voltage channels (A, B, or C) for an
alternate external sync. If none exists, then internal sync is automatically selected. The
frequency used for internal is entered under Frequency on the Nominal Values screen
(see page 5-14).

Depending on the type of circuit configuration, the instrument will attempt to
autosearch to sync to any valid voltage channel. The autosearch function will be
disabled when users specify sync mode Ch D Volts. Typically, external syncon Ch D is
specified if it isknown that signalson A, B or C are inappropriate for use asasync
source (i.e. the frequency is unstable or DC). A low distortion 50, 60 or 400 Hz signal
can beinput to Ch D and used as async signal.

NOTE: Failureto connect an external sync or to select an internal sync during current
monitoring will result in erroneous data being collected and displayed.

Tracking determines how the phase locked loop circuitry responds to sudden changes
in frequency.

Standard mode: On anormal power quality application [Standard], the system is
designed to “ride through” voltage changes to keep tracking the fundamental frequency
even in the absence of voltage.

Fast mode: When operating on alocal generator [Fast], the frequency will vary more as
loading changes occur. The Fast mode allows the instrument to follow these changes
more closely.

Internal mode: In cases where no reference signal is available (such as DC monitoring),
the Internal setting is used to set the sample rate.




I CH 5/ Start Menu

Mode of Operation

Basic meter After entering the correct nominal valuesfor circuit monitoring, users have the option
setup to set the instrument to record data or use the instrument as a meter.

Action... Result...

STEP 1: From the Fregquency
Tracking screen, press Next to Probe. N
dISp|ay the MOde Of Operatlon ?::Itirs The instrurnent i5 now configured for your
3irin9 setup and is ready to use as a meter.
Circuit 'ou Can:
* Tosdt e the instrument to :::::nal [=1 Continue and set limits to record
record data, press to enable Yaluas E evants and statistical data.
Continue and set limitsto Mode | =
L. DOperation u .
record events and statistical Nniming ) e o 2 e
data. Press Next and go to Hode
Advanced
page 5' 18 Dptions
HMernory
; Card \_ A
* To usetheinstrument as a : : .
meter, press to enable Use as a Prey L Rew | E:‘::Lm
meter. Proceed to Step 2. )
» Press Cancel to discard
changes and return to Start
menu.
STEP 2: Theinstrument is now
co_n_figured for your specified Current ~
wiring setup and isready to use as e
ameter. Factors || The instrument fs now confiaured for vour...
E_I‘;';:It You can:
* Press Finish to begin using Nominal E Continue and set limits to record
instrument as a meter and M
ode of =
return to Home screen. (7] Use as a meter.
HMonitoring
Mode
* Press Cancel to discard meter Advanced
mode operation and return to _—
Start menu. Card ' .
i Prey 1I[ Finish 1I[ Cancel L
MARK109b
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Monitoring Mode _

Monitoring Mode

Choosea The 440S provides four monitoring modes of operation from which to monitor and
mogitor ing capture data relevant to user application.
mode

Action... Result...

STEP 1: From the Basic Meter
screen, press Next to display the — e T -
different Monitoring Mode o e
Setups. F.::tirs E Standard Power Quality, Drad, Eng.
Ch kt %I t d ) ed E.:;:it E Long—-term Timned Recording, Dmnd, Eng.
e(.: O & your s :::ELH:I F Continuous Data Logging, Dind, Eng.
monitoring mode setup. Press e |[=
Next and go to page 5-19. Operation E ENS0160 Power Quality.
Monitoring
* Press Cancdl to quit and return
to Start menu. Options
HMemory
Card _ A
| Prev “ Hext “ Cancel ;
MARK11:
Monitoring Sandard Power Quality, Demand, Ener gy optimizes the instrument to collect data
l(;ande' _ for troubleshooting using standard power quality parameters, with numerous trigger
escriptions conditions set.

Long-term Timed Recording, Demand, Energy sets the instrument to use periodic
measurements only. This setting is used for long-term statistical studies and
benchmarking fiel d-based equipment testing and evaluation. No triggers are set so only
trended values are available.

Continuous Data L ogging, Demand, Ener gy sets the instrument to log rms and
power values once per second until memory isfilled or for specified time period.

EN50160 Power Quality monitors and reports Quality of Supply (QOS) compliance
as specified by the EN50160 standard. A full discussion on EN50160 is found on
Chapter 7 View Event Data - Section C Reports.

NOTE Users can override the default settings to customize the instrument to their application.
For the default settings of parameters in each monitoring mode, see Appendix B
Technical Specifications - Parameter Settings in Each Monitoring Mode on page B-10.
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Advanced Options

CH 5/ Start Menu

Advanced setup After selecting amonitoring mode, the system is now ready to begin monitoring and to
record datain card. Prior to actual monitoring, users have the option to accept the
default threshold settings and proceed with monitoring, or to review and/or modify

options

monitoring settings.

Action... Result...

STEP 1: From the Choose
Monitoring Mode screen, select
monitoring mode, then press Next
to display Advanced Options.

« |f the default settings for the
specified monitoring mode are
acceptable without change,
press Next. Go to page 5-20.

 To review and/or modify
default threshold settings, press
the desired parameter on
screen. Go to Chapter 6
Advanced Setup Options.

* Press Cancdl to quit and return
to Start menu.

The following screen will appear if the selected

monitoring mode is non-EN50160:

Current ™
Probe Advanced Options
?:a‘:ltirs The limits for capturing events are now set
according to the monitoring mode that gou
Circuit selected. Press Hext ¥ you wish to
Type continue with the default, or use the keus
B below to modifu:
Horminal
pealli== 1 Transient | Characterizer
Mode of |, Limnit l Dptions
Operation
i 1 RMS Yariation 1 Journal
HMonitorin
el I ™ I Limit
g:r;mtsed 1 Waveform ) Journal
|, Capture l Interval
HMernory
Card \_ A
1 1 1
| Prev | Hext | Cancel
MARK112

The following screen will appear if the selected

monitoring mode is EN50160 Power Quality:

Current ™
Probe Advanced Options
?:a‘:ltirs The Iirn.its far capturil_'ug e_uents are naowl set
according to the monitoring mode that gou
Circuit selected. Press Mext ¥ you wish to
Type continue with the default, or use the keus
. below to modify:
Hominal
Yalues
HMode of p—
Operation EH50160
Dptions
HMonitoring
Hode
Advanced
Options
Hemory
Card _ Y
r v v %
| Prev | Hext | Cancel
MARK112

See Chapter 6 Advanced Setup Options for a detailed discussion of each threshold
parameter displayed in the Advanced Options screen.
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Site Name/Memory Card

Site Name/Memory Card

Whereyou can  The 440S uses the Compact Flash data card as primary storage for data. It
save data automatically saves datain the card when monitoring is on. The Compact Flash card
must beinstalled in either data card Slot 1 or Slot 2 in order to record data.

NOTE: Although 440S is able to detect availability of datacard in either slot, Dranetz
strongly recommends the use of only one card slot (one data card) at atime.

Datacardsize  The 440S requires a Compact Flash data card with minimum storage capacity of
32MB, maximum of 128MB. See Appendix A Optiona Accessories for the part
numbers of Compact Flash cards supplied by Dranetz.

NOTE: Dranetz Compact Flash data cards have been tested to work properly with
the 440S. Non-Dranetz Compact Flash cards may not be compatible with the
instrument and cannot be supported by Dranetz Customer Service in case
problems arise. Users are advised to use only Dranetz parts and accessories.

Filename The following files are created on the data card: filename.set for setups template and
filename.ddb for saved events. The maximum allowable length for asite/file nameis 32

characters.

Data card screen Before monitoring begins, the Site Name/Memory Card screen is displayed. The screen
reports the current operational status of the data card.

Current
Probe

Scale
Factors
Circuit
Type
Hominal
Yalues
Hode of
Dperation
Monitoring
Mode

Advanced
Options

Mermory
Card

-,
Site Harne-Mernory Card
Site Hame:
Sitio de PowerGuia Change

L ~

Memory Card O Free Space: 100.0i
O Uzed Space: 0.0%

Free Space:  32.00MB
Status: Emnpty @
Press Finish to continue or:

Format card (Data will be erased).

Memory Card Contents,

l Prew ‘l Finish ‘l Cancel i

GUIA113

Data card status The following messages may appear in the data card status line.

messages
Satus M essage Description
Not Inserted Data card not inserted or not detected. Insert avalid data card to
proceed.
Empty Datacard is empty.
Contains File Data card presently contains files.
5-20 Continued on next page



Data card status
messages
(continued)

Data card
oper ation

CH 5/ Start Menu

Status M essage Description

Fragmented A fragmented FAT was detected. M onitoring cannot proceed with
afragmented data card. Either change the data card or format to
continue.

Unformatted Datacard is not formatted. Format the data card or replace with a
different card to continue.

Invalid Card Data card is not valid for monitoring. Change the data card to
proceed.

STEP 1: From the Advanced
Options screen, press Next to
display data card status.

« If the default filenameis
acceptable without change, and
if the card is formatted to save
data, pressFinish. Thesytemis
ready to begin monitoring. Go
to Section B Monitor Same
Circuit - Turning Monitoring
On/Off on page 5-24.

* Press Changeto enter anew
site/file name. Proceed to Step
2 on page 5-22.

* Press Format card to format
the data card.

NOTE: All data and setups
stored in data card will be lost
when you format the card.
Copy any files that you want to
save to a computer first before
formatting card.

» PressMemory Card Contents
to view list of datafiles stored
in card.

* Press Cancel to discard
changes and return to Start
Menu.

The data card screen prompts usersto set filename and format card in preparation for
monitoring and writing of data.

Action... Result...

Current
Probe

Scale
Factors
Circuit
Tupe
Horminal
Yalues

Hode of
Operation

Monitoring
HMode

Advanced
Dptions

Mermory
Card

Site Hame-Memory Card

Site Mamne:

Sitio de Powerbuia

Change

Press Finish to continue or:

Mermory Card Contents.
.

HMernory Card O Free Space: 100003
| Used Spoce: 007

Free Space: 32.00MB
Status: Empty @

Format card (Data wil be erased).

A

l Prev 1[ Finish y

1
Cancel

GUIA113

Continued on next page
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Site Name/Memory Card, continued

Data card
operation
(continued)

STEP 2: Enter anew siteffile
name using the onscreen
keyboard. Press OK to accept the
new site/file name.

» Press Shift to enter a character
in uppercase.

* Press CAPSto enter all
charactersin uppercase.

* Press Spaceto enter aspacein
between characters.

* PressClear All to delete the
entire name on the space
provided.

* Press -4— to erase acharacter.

» Press Cancel to retain the
default site/filename and return
to Site Name/Memory Card
screen.

Action... Result...

Sitio de Powerbuia_

CAPS z x

Clear AN

- Shift

114 Cancel

GUIA114

Writing setup

templateto data the data card. Configurations and setups include the following:

card

Present circuit type
Present scale factors
Thresholds

Waveform capture settings
Interval for timed readings
Site name

Saving setups template means writing current configurations and threshold setupsto

NOTE: The filename extension for the setup template is SET, i.e. filename.set.

5-22
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Guidelineson The 440S treats the Compact Flash card like a hard disk storing filesin DOS format.
filedatatransfer For successful card data transfer, keep the following pointsin mind:

* 440S supports amaximum DOS directory size of 128MB. Minimum required
Compact Flash data card sizeis 32MB.

» Compact Flash cards allow users to store multiple filesin one card. The Site name
will be used as the filename for record files (i.e. if the site nameis Sitio de
PowerGuia, the filename will be Sitio de PowerGuia 00.DDB). A number is
automatically appended to the name such that filenames are automatically
incremented every time the user starts monitoring with that same filename.

* 440S does not support file fragmentation. When creating afile, it will take the largest
contiguous block and use that size block for data storage. Deleting files from the
memory card is NOT RECOMMENDED. When there is no more space available to
begin new data storage, reformat the card using the 440S, after transferring data files
to acomputer.
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Overview

Overview

Introduction

Monitoring
options

In this section

5-24

Section C

Monitor Same Circuit

Menu options for monitoring become available only after setting up the instrument or
from reading a setup template from the data card. Users can monitor the same circuit,
and configure combinations of setups unigue to their task applications.

Users have the option to begin monitoring immediately or at a specified time and date.
The Monitoring Menu also allows usersto do Advanced setups viathe Modify Trigger
Parameters and Intervals option. Unlike the Automatic and Wizard setup procedures,
Advanced setup allows users to change parameters and enter new limits to capture
events. A full discussion on modifying threshold settings is found in Chapter 6
Advanced Setup Options.

The following topics are covered in this section.

Topic See Page
Turning Monitoring On/Off 5-25
Monitoring at a Specified Time and Date 5-28
Modify Trigger Parameters and Intervals 5-32
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Turning Monitoring On/Off

Sart/Stop Follow these steps to start and end monitoring.

monitoring
Action... Result...

STEP 1: From the Automatic

Setup screen, pre$ OK to start HMonitoring Menu

monitoring (see page 5-3). The ... iour

Monitoring Menu screen will be T

ccj;zplayaj : Monitor using 5tart and End tinnes.

STEP 1: From the Start Menu e Hodify Trigaer Parameters and Intervals.
screen (see page 5-2), press o

Monitor Same Circuit. BB v serup summary.

NOTE: Monitoring Menu screen o

will only be available after setting B c.oe setus Template to Card.

up theinstrument or from reading o —
a setup template from card. =
OR MARK12

STEP 1: At the end of the Wizard
Setup, the Site Name/Memory
Card screen prompts users to
press Finish so asto start
monitoring (see page 5-21). The
Monitoring Menu screen will be
displayed.
* To start monitoring, press Sart
Now! Proceed to Step 2 on
page 5-26.

* To set monitoring at a specified
date and time, press M onitor
using Sart and End times. Go
to page 5-28.

» To modify parameter settings,
press M odify Trigger
Parameters and Intervals.
Proceed to page 5-32.

 To review the present setups,
press View Setup Summary.
Proceed to Step 5 on page 5-27.

* Press Save Setup Templateto
Card to write setups to card as
template for future use.

* Press Exit to cancel and return
to Home screen.

Continued on next page
5-25



Turning Monitoring On/Off, continued

Sart/Stop
monitoring
(continued)

5-26

Action... Result...

STEP 2: While the instrument is
actively monitoring data, the
message MONITORING
STATUS: ON appears on the top
section of the Home screen (see
NOTE).

Users cannot change the time and
date nor perform data card
operations whiletheinstrument is
actively monitoring data.
However, the rest of the function
keys, including date style and
clock style, are operable even
while monitoring status is ON.

 To end monitoring, press Sop.
Proceed to Step 3.

Power ¥ 1.8.4 Oct 27 84
HMOHITORING STATUS: an

START TIME: L0248, Gt 27 04 Sy @
CIRCUIT THFE: = Fhase Wue =N @
HEMORY CARD: SE00 ME Freo - Foe
FILEHAME: Sitie de Fawarcuis

mn
'I |m| '\
W H H =

JAURHALS LaEGED:

=
) -

Scope Heter Harmonics Phasor
{ll\/j? F |I Ff; ‘II ’@
| A | — |
—
ﬂ:\% S 8 2 =z 2
Trend Event Reports Preferences
sTOP

GUIA122

NOTE: The following status messages are displayed
after monitoring is turned on.

MONITORING STATUS: ON (monitoring will continue
until Stop is pressed or when specified end timeis
reached; START TIME and date are displayed while
monitoring is on)

CIRCUIT TYPE: xxxxxx (default or user specified)
MEMORY CARD: x% (remaining space in the data card
in percent)

FILENAME: User specified or Sitio de PowerGuiaxx.ddb
(where xx increments every time datais saved using the
same file name)

EVENTS SAVED: xx (counter on the number of events
saved to the data card; CY CLES SAVED appearsinstead
of Events Saved if characterizer is set to None (Raw
Data) - see page 6-15)

JOURNALS LOGGED: xx (counter on the number of
timed readings recorded)

STEP 3: Stop Monitoring Menu
confirms whether users want to end
monitoring, cancel monitoring, or
view present setups.

* To turn monitoring off, press Stop
Now! Thiswill save any pending
data and close the file. Proceed to
Step 4 on page 5-27.

 To cancel monitoring, press
Abort. All data collected will be
lost when monitoring is aborted.

» Toview setups, press View
present setup. Thiswill not save
any monitoring parameters.
Proceed to Step 5 on page 5-27.

* To continue monitoring, press
Exit.

Stop Monitoring Menu

Stop Mow?t
Abort.

Yiew present setup.

P—
Exit

|
MARK123

Continued on next page



I CH 5/ Start Menu

Sart/Stop

(continued) Action... Result...

STEP 4: When monitoring ends,

the message MONITORING Poweriu 10 ¥ 184 pet &7 8
STATUS: DONE appears on ERCUIT TR i
soreen (see NOTES). . BT
* To capture anew set of data or N R A )
to edit threshold settings, press @ @ ﬂlm '\®’
Sart The Start M enu screen Scope H:f;:- ans Phas-;:

will be displayed. Go to page

LD e e

o TO ViaN recorded data. pre$ Trend EFnl_d Reports P:-elerences
Trend, Events, or Reports. Go lﬂ

to Chapter 7 View Event Data.

GUIA124

NOTE 1: The message MONITORING
STATUS: DONE appearsto indicate that
monitoring is completed and active recording is
disabled.

NOTE 2: The Events button will display data if
periodic measurements at regular intervals are
available or if thresholds have been crossed. See
Chapter 7 View Event Data.

STEP5: Press View present setup

to dislay the parameter settingsin e -
effect. Setup summary is Version; Y 154 ot
R i Inst: £ Soh: FiE_SIMBEEE
aVa”abIefor review before’ giienrl\{rgi:e: Sitio de Poweribuia
i itori Circuit Tupe: 3 Phase W —
during, and after monitoring. el L e
Mominal Ampes: 1862
Mominal Frequency: &E.868
* Press Up/DOWn arrow keyS to Manitoring Mode: Standard PR
scroll the page up or down by Frequency Tracking: Standard
g Sunc Input: VA
oneline. T?gikilgpguFrequencg iMink  ESEE Hz
Tracking Frequency [(Maxl: B5AE Hz
* Press and drag the scroll bar to Scale Factors: Yolts Arnps =
move the page up or down. Channel A: Leaa LBgE =
—.
. . HIt
» When done reviewing the —
GUIA123

Setup Summary, press Exit.
The screen will return to the
Stop Monitoring Menu options
on page 5-26.
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Monitoring at a Specified Time and Date I

Monitoring at a Specified Time and Date

Schedule Follow these steps to set monitoring at a specified time and date.
monitoring
STEP 1: From the Automatic Setup
screen, press OK to start HMonitoring Menu
monitoring (see page 5-3). The -
Monitoring Menu screen will be — '
g;played : HMonitor using Start and End times.
STEP 1: From the Start Menu i
screen (%e page 5_2), pre$ = HModify Trigger Paramneters and Interwvals.
Monitor Same Circuit. —
NOTE: The Monitoring Menu G View Setup Summary.
screen will only be available after i
Sattl ng Up the instrument or from | sl Save Setup Template to Card.
reading a setup template from the —
ggnory Card MARK12
STEP 1: At the end of the Wizard
Setup, the Site Name/Memory Card
Screen prompts users to press
Finish so asto start monitoring (see
page 5-21). The Monitoring Menu
screen will be displayed.
 To set monitoring at a specified
date and time, press M onitor
using Sart and End times.
Proceed to Step 2.
For functional descriptions of the
other buttons, refer to Section C
Monitor Same Circuit - Turning
Monitoring On/Off on page 5-25.
STEP 2: The 440Swill monitor and —
collect data using either of the Al Rl
following monitoring schedules: : start Nosrt
» PressStart & End timeto —
specify the date/time when the (™ 1 Monitor Using:
unit will begin and end — : e O (3 (e
monitoring. See page 5-29. st —
* Press Time Interval to specify m | T Time Interval
the length of the recording = Cancel
interval for each file, and the .
time/date to start monitoring || %awe Setup Template to Card.
interval. See page 5-32. R
 Press Cancel to quit and return MARK125a
to the monitoring menu.
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Monitoring You can specify the date and time when the unit will begin and end monitoring.
using start &

end time Action... Result...

STEP 1: When monitoring using
the Sart & End time schedule, the
current date and time (set to the
next full hour) are displayed on
screen.

» Sart at: indicates the date and
time when the unit will begin
data monitoring.

» End at: indicates the date and
time when the unit will stop data

monitoring. Oct 27 B4 14:58:01
By default, the system will T
automatically end monitoring one e
week from the time/date
monitoring starts. However, users
are allowed to specify their own
time/date when they want to stop
monitoring.

HMonitoring Control Menu

]
Start at: Oct 27 04 15:00:00

B
W ™

End at: Hov 03 04 15:00:00

GUIA125

For example: Set monitoring to -
Start at: Oct. 27, 2004; 12:00:00
End at: Nov. 3, 2004; 12:30:00
Press the End at: Date and Time
keys and proceed to Step 2.

* Press OK to accept the settings
and return to Home screen.

» Press Cancel to retain previous
monitoring settings and return
to Home screen.

STEP 2: Use the Date and Time

function keys to set when e
monitoring will start and end. Jan | Sun Mon Tue Wed Thu Fri Sat
* Press Date to enter desired Feb |fug il el e
month-day-year to start/end v N o 6 7 8 9 10 1 12
monitoring. Use the numeric 3118 |15 |16 |17 |18 | 19
keypad to enter the year. fipr
. 20 21 22 23 24 25| 26
* Press OK to accept changesin May| [Hov
date settings. Continue with Step | [oec -
2 on page 5-30.
o (—
« Press Cancel to discard changes 2004 T ok | cancel | |
in date and return to Monitoring - ox——cantel
Control Menu. GUIALZ6

Continued on next page
5-29



Monitoring at a Specified Time and Date, continued

Monitoring
using start &
end time
(continued)

5-30

Action... Result...

STEP 2 (continued):

* Press Timeto enter desired
hour-minute-second to start/
end monitoring. Press to select
the hour/minute/second field to
display the numeric keypad.
Use the keypad to enter time
settings.

» Press OK to accept changesin
time settings. Proceed to Step 3
on page 5-31.

* Press Cancel to discard
changesin time and return to
Monitoring Control Menu.

Monitoring Control Menu

Enter time in 24hr format Chheonmmess)

15

5]5)

5]5]

J_‘J_‘
Ok Cancel i)

ok Cancel

GUIA127

ok

i

cel
Cancel

")

ok Cancel

GUIA129

Enter time in 24hr format Chheonmmess)

15

308

5]5]

J_‘J_‘
Ok Cancel i)

_}_‘
ok ! Cancel

MARK130

Continued on next page



Monitoring
using start &
end time
(continued)

CH 5/ Start Menu

Action... Result...

STEP 3: The screen will display
the new settings once the

and End time/date of monitoring,
the message MONITORING
STATUS: ARMED appears on
screen.

Armed means that the system
will automatically begin
monitoring at the specified Start
time and date.

Once monitoring statusis ON,
follow the Start/Stop monitoring
procedure found on page 5-26.

MOHITORING STATUS:
CIRCUIT TWFE:
HEMORY CARD:
FILEHAME:

EVENTS SALVED:
JOURHALS LOGEED:

Scope

M

Trend

mOﬂItOfI ng Sﬂart tl me/date and Monitoring Control Menu
End time/date have been set. —
Start an: l_ oct 27 04 L_ 15:00:00
* Pressthetime and date
function keyswhen you want to End at: E Hov 03 04 C 15:30:00
change time/date monitoring
settings. Refer back to Step 2
on page 5-29.
* Press OK when done setting
the Start and End monitoring .eq -
time/date. Proceed to Step 5. Oct 27 B4 14:54:2l
0Ok Cancel
* Press Cancel to discard the et}
changesin time/date
monitoring settings and return
to Monitoring Menu.
STEP4: After specifying the Start
Power Y 1.8.4 Ozt 27 84

Sitia de FowerGuia
]

a * o +°
f"_""'-\ {r—_'_-
!M_J @/
Heter Harmonics Phasor
ll-'_ —
5
) = \_J—\C_\’,‘J

Reports Preferences

START-SETUP

Events

GUIA132

5-31



Monitoring at a Specified Time and Date, continued I

Monitoringat  You can specify the date and time when the unit will begin monitoring, and choose

?r??ee}c\j/lglid from the following interval cycleswhen the unit will end recording and start anew file:
daily, weekly, bi-weekly, or a customized number of days. Data monitoring will end
when memory is full or when monitoring is stopped manually.

Action... Result...

STEP 1: When monitoring using
Time Interval, the current date and
time (set to the next full hour) are
displayed on screen. Select the
interval schedule on how often you
want the unit to automatically end
and start anew datafile.

» Sart at: Indicates the date and
time when the unit will begin
monitoring.

Monitoring Control Menu 11-22-48 Sep 24 B4

i |
Srart at: fep 24 04 ™ 12:00:00

Interval: Daily:

Weekly

Bi-Heekly:
* Interval: Indicatesthetime period
when the unit will automatically
collect and download event data.

OO0@ W

Custorn (1 Days)

+ Daily: Monitorsdatain 24-hour [ i e
cycle and then starts a new file. MARKI25
The unit will append the
filename for data collected A

Monitoring Control Menu
every 24 hours.

11=27=-22 Sep 24 84

* Weekly: Monitorsdatain 7-day Start at: sep 24 04 || 12:00:00
cycle and then starts a new file. o o
The unit will append the .
filename for data collected imeervat: L] paits
e'\/ery 7 days' X X F HWeekly
« Bi-Weekly: Monitorsdatain =
14-day cycle and then starts a T bi-veeky:
new file. The unit will append —
the filename for data collected [ custom 11 Days)
every 14 days. —
e Custom: The user specifiesthe T —
. . . Change L1]4 Cancel
time period (in days) when the —— —

q q q q MARK125d
unit will end recording interval.

Press Change to set new time
interval.

» Press OK to accept the settings
and return to Home screen. The
message MONITORING
STATUS: ARMED appears on
screen.

Armed meansthat the system will
automatically begin monitoring at
the specified Start time and date.

* Press Cancel to retain previous

monitoring settings and return to
Home screen.
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Modify Trigger Parameters and Intervals

Advanced setups The Modify Trigger Parameters and Intervals screen allows usersto turn on any
available parameters and enter new threshold limits. Advanced Setup provides users
wider control over all setup functions.

Action... Result...

STEP 1: From the Monitoring The following screen will appear if the selected
Menu screen, press Modify monitoring mode is non-EN50160 (see page
Trigger Parameters and Intervals. | 5-17) :

Trigger Parameters and Intervals

* Press the parameter whose

defau“: threShOId %ttl ngS yOU i Transients | Journal Limnit
want to review and/or modify.
GO to Chapter 6 Advanced : RHMS Yariation : Journal Interval
Setup Options.

— —_—

HWaveform Capture it Site Hame
Press Site Name to set new

[ =

f||marne pl‘iOI’ '[O data. Characterizer Options | Scale Factors
monitoring. The onscreen
keyboard will appear (see page
5-22 for instructions on how to

Exit

|
use the keyboard). —
MARK136

« Press Scale Factors to enter The following screen will appear if the selected
new scale factor values for monitoring mode is EN50160 Power Quality (see

Volts’Amps channels. The page 5-18):
Scale Factor Setup screen will
appear (see page 5-11 for
instructions on how to enter a
new scale factor value).

Trigger Parameters and Intervals

=
EN30160

» Press Exit to quit and return to
Monitoring Menu.

— 1
Exit

MARK13

Refer to Chapter 6 Advanced Setup Options for a detailed discussion on modifying
trigger parameters and intervals.
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Overview

Section D
Load Setup Template from Card

Overview

Introduction

L oading saved
setups

5-34

The 440S enables users to load saved setup template files (.set) from the data card.

NOTE: Loading a setup template from the card will overwrite your existing setup.

Action... Result...

STEP 1: From the Start Menu,
press L oad setup template from
card. The 440S lists the setup
template files (.set) stored in data
card, along with file size, time
and date when the setup fileswere
recorded. Setup files are arranged
in the order of date and time they
were recorded.

» Press Up/Down arrow keysto
scroll the page up or down by
oneline.

* Pressto select (highlight) the
desired setup template file.

* Press OK to load setup
template from card to the 440S.
Proceed to Step 2.

* Press Cancdl to quit and return
to Start Menu.

Select Setup Template to load

—

||. Sitio de PowerGuia 88 9.0 KE }Efgg_mm '«L

2 Sitio de PowerGuia @1 B0 KE }Efgé_moa
—
=

|
GUIA138

STEP 2: The message Setup
Template Loaded appears once
the setup is successfully loaded
from the data card to the 440S.

* Press OK to exit. The
Monitoring Menu screen will
appear and users can begin
monitoring.

Select Setup Termplate to load

™ - ; t
1. Sitio de PowerGuia 8@ 39.0 KE 13,32_2004 | -

0E
008, 2005

Setup Template Loaded
[ ]

Ok

2. Sitio de PowerGuia 81 E1.0 KE

i
+
| i

———
1] 4 Cancel

GUIA139




Overview

Introduction

In this section

Loading data
from card

NOTE

CH 5/ Start Menu

Section E

Load Data from Card

Datafiles (.ddb) consist of eventsthat are saved to the data card while monitoring ison.
The 440S alows users to load stored data directly from card.

The following topics are covered in this section.

Topic See Page
Loading Data from Card 5-35
Card Error Messages 5-36

Follow these steps to load data from card.

Action... Result...

STEP 1: From the Start Menu,
press Load datafrom card. The
440S lists the data files (.ddb)
stored in card, along with file
size, time and date when the data
fileswererecorded. Datafiles are
arranged in the order of date and
time they were recorded.

* Press Up/Down arrow keysto
scroll the page up or down by
oneline.

 Pressto select (highlight) the
desired datafile.

* Press OK toload datafrom
card to the 440S and return to
Home screen.

* Press Cancdl to quit and return
to Start Menu.

Select Data File to Yiew

||. Sitio de PowerGuia 86.00E E3.0 KE

2 Sitio de PowerGuia 8100 250 KB

+
FEET)
A0S F00d |
1600
10.0E. o0
—
+
|
—
Ok Cancel
| i i i—

GUIA140

If an error message is displayed, refer to Card Error Messages on page 5-36.
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Card Error Messages

Card Error Messages

Error messages The following error messages may be displayed.

5-36

Error Message

Description

Card not inserted

No data card inserted or inserted improperly.

Card not ready The Compact Flash data card controller is not ready. Try
reinserting the data card.
Card read error The data contains errors or the file has an invalid version.

No fileson card

No valid datafile on card.




Overview

Introduction

Definitions

In this chapter

CHAPTER 6

Advanced Setup Options

This chapter describes the options available to users with applications that require
advanced setups. Although the 440S is designed to capture data no matter what the
setup is, users are able to configure combinations of setups unique to their task
applications.

Setup: A pre-set condition of parameter thresholds and waveform capture settings for
each channel that determines what will constitute an event and what waveform data
will be saved when this event occurs.

Event: An event occurs when a pre-set or programmed threshold is crossed. Events
result in a contiguous collection of cyclesthat is saved into memory. An event consists
of pre-trigger cycle(s), trigger cycle(s), and post-trigger cycle(s).

Parameter threshold: A value that the 440S compares to a measurement to decide if an
event occurs. Also called alimit. For example, if the input voltage is measured as 135
Vrms, and the parameter threshold for voltage is 132 Vrms, 440S saves this limit
crossing to memory as an event.

This chapter covers the following topics:

Topic See Page

Advanced Options Menu 6-2
Transient Limit 6-3
RMS Variation Limit 6-8
Waveform Capture 6-13
Characterizer Options 6-14
Journal Limit 6-15
Journal Interval for Timed Readings 6-18
EN50160 Power Quality (for strict EN50160 6-20
monitoring only)
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Advanced Options Menu .

Advanced Options Menu

Advanced menu Advanced Options lists the threshold parameters available for review or modification.

settings The 440S allows users to customize threshold settings according to their task
applications.
Action... Result...
STEP 1: From the Choose The following screen will appear if the selected
Monitoring M ode screen (see monitoring mode is non-EN50160:
page 5-15), select monitoring — =
mode, then press Next to display Probe
Advanced Op“ ons. ?:a‘:ltirs The limits for capturing events are now set
o according to the monitoring mode that wou
* To review/modify limits for Tope Sormiies i the defadt. or vee the keus
trans- ent e\/ents, press :o:'ninal belaw to modify:
Transient Limit. Go to page viode of || [ [Lansient B Sharacterizer
6'3 Operation
) Monitoring | | [0 E_Ms_t\l'ariation = il_u_)m_-:al
« To review/modify limits for | \_
rms variations, press RM S B avetorm B ioena
Variation Limit. Go to page Card |\ )
6-8' | Prev 1\ Hext 1\ Cancel )
« To review/modify trigger MARKIZ
channels, press Waveform _ _ _
Capture. Go to page 6-13. The following screen will appear if the selected

monitoring mode is EN50160 Power Quality:
» To select event characterizer, g Q y

press Characterizer Options. Current | o e ™
Probe Advanced Options
Go to page 6-14.
A . . .. g::Itenrs The |il‘é‘l.its for ﬁapturil_‘ng events dare hnow set
* To review/modify Journgl I.|m|t - zccordns ;%stsfuz;:t:ﬁc:zm mede { a; uou
setups, press Journal Limit. :mf . continue with the default, or use the keus
Go to page 6-15. Vales.
« To review/modify journal Gocration || [0 ENsotse
interval settings, press Jour nal Monitoring o
Interval. Go to page 6-18.
. . Options
 To review/modify threshold Memory
settings for EN50160 Lard ' J
monitoring, press EN50160 | Prev | Hext | Cancel
Options. Go to page 6-20. MARK112b

 Press Next to accept threshold
settings for advanced setups
and to display memory card
screen. Go to page 5-20.

» Press Prev to return to the
Monitoring Mode screen. Go to
page 5-18.

* Press Cancdl to quit and return
to Start Menu.

6-2




I CH 6/ Advanced Setup Options

Transient Limit

Transient
detection

RMSvariations

Absolute peak
settings

Waveform
capture settings

Dranetz instruments | abel rms voltage or current variations as either sags (voltage

or current decreases below low limit) or swells (voltage or current increases above high
limit) as per IEEE 1159. Voltage disturbances which are shorter in duration than typical
sags and swells are classified as transients. Two basic types of transients are:

1) impulsive transients characterized by very rapid changes in the magnitude of
measured quantities and commonly caused by capacitors or inductors switching on
line, loose wires, lightning, static, and power failures; and 2) oscillatory transients
defined as atemporary, rapid discontinuity of the waveform. The 440S has extensive
recording capabilities for low and medium frequency transients using the following
trigger mechanisms:

» RMS difference cycle-to-cycle
» Crest or Absolute peak (Instantaneous)
» Waveshape cycle-to-cycle magnitude/duration variation

RM S stands for root mean square, amathematical formula used to measure the average
voltage and current behaviors. RM S variations result whenever voltage or current
behaviorsrise above or fall below the programmed thresholds. See RM S Variation
Limit on page 6-8 for more information on rms variations.

The crest factor or instantaneous peak is the absolute peak sample value within one
cycle. The instantaneous peak triggers on the absolute peak value of the entire
waveform.

Oscillatory transients are types of disturbances usually captured as waveshape faults.
The 440S captures pre-trigger and post-trigger waveform cycles. The waveshape fault
triggering algorithm essentially compares the samples for each cycle to the
corresponding samples from the previous cycle. If the samples differ by more than the
threshold tolerance for alength of time exceeding window percent of the power
frequency cycle, awaveshape fault is registered. A trigger occurs when either
waveshape or rms deviation rise above the programmed thresholds. Waveshape trigger
values include the magnitude and duration of the difference between the present and
previous cycle.

Once arecord trigger is detected, instantaneous waveform information is recorded for
the prescribed voltage and current channel (s). Disturbance monitoring requires that
voltage be continuously sampled, and recorded only if the signals exceed specified
values. Waveshape changes are only triggerable for voltage transients as the current
waveshapes are usually continually changing on a normally operating distribution
system. However most types of disturbances require that current be recorded aswell to
help determine the source of the disturbance.
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Transient Limit, continued

Procedureto
record transient
disturbance

STEP 1: From the Advanced
Options screen, press Transient
Limit.

* Pressthe limit field to change
limit. Use the keypad to enter
the instantaneous limit. This
value is compared against the
absolute value of each A/D
sample of the V and | channel
waveforms.

NOTE: Do not set this value to
lessthan or equal to the peak of

the normal waveform. For a

sinusoidal waveform, the peak

is1.414 x the rms value.
Failure to do thiswill result in
continuous triggering.

» Enable toggles whether this
limit is enabled or disabled.

» Ampstoggles between Volts
and Amps.

* PressGroup A B C to set
identical limit value for
Channels A, B and C.

* Press Next to set the
waveshape threshold duration.
Proceed to Step 2 on page 6-5.

* Press Cancel to discard
changes and return to
Advanced Options menu.

The 440S uses three different algorithms to detect and record transients:
* Peak or Instantaneous trigger magnitude

» Waveshape threshold duration or window

» Waveshape threshold magnitude or tolerance

Action... Result...

{,f‘l:hannel H\<Ehannel B\<Ehannel IZ\(Ehannel [I\

i ™
Absolute Instantaneous
Peak

—
|7 Enable
—_

P—

VA [204.0 Vpk

== 1
I_ Group A B C
L

L "y
—
Amps Hext Cancel

MARK112_10

/Channels A B CY{Channel DY,

i ™
Absolute Instantaneous
Peak

—
|7 Enable
—_

VUABC \—|204.n Vpk

0
|7 Group A B C
| =,

L "y
—
Amps Hext Cancel

MARK112_102

Continued on next page
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Procedureto
e ransen
disturbance
(continued) STEP 2: 440S showsthe “floating
window” agorithm used for
WaVGShape fau“: detecuon J.f‘l:hannel ﬂ\(thannel B\(Ehannel E\{Ehannel D\
« Press limit field under B~y - “
Threshold to change limit. Use Bur'stion Cuclertoncude Haveshape
the keypad to enter the ) Enavte
threshold limit or tolerance. If Threshold:
the wave samples differ by [1z00 | vons
more than the threshold Duration:
tolerance for atime exceeding [10.00  [% of cucle
the duration or window percent —
of power frequency cycle, a LA i )
waveshape fault is registered. — i i X
Amps | Prav | Hext | Cancel
* Presslimit field under AT 10/
Duration to change limit. Use
the keypad to enter the

threshold duration or window. | Brief explanation on floating window algorithm:

» Enabletoggles whether this
limit is enabled or disabled.

» Ampstoggles between Volts

and Amps. wit Floating Window
N
* PressGroup A B C to set ; rom
identical waveform threshold v
duration valuesfor ChannelsA, | The figure above helps illustrate the “floating
B and C. window” algorithm used for waveshape fault
« Press Next to set the rms dgtgction. Thiswindow isvisuglized on screen as
distortion waveshape limit. dliding along awaveform, precisely one cycle

Proceed to Step 3 on page 6-6. behind the previous sample point, v;. The height
of the window defines a maximum allowable

* PressPrev toreturn to the voltage deviation in magnitude. The width of the
instantaneous peak transient duration corresponds to a number of sample
screen. points, N. For each sample v;, when compared to

» Press Cancel to retain previous | Vi-1 cycle Where the deviation in magnitude is

Advanced Options menu. counter isincremented. For each samplev; that is
within the maximum allowable deviation, the
counter, if greater than 0, is decremented. If the
count reaches N, atrigger occurs.

Continued on next page
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Transient Limit, continued |

Procedureto

o
disturbance

(continued) STEP 3: 440S allows users to set

rms distortion waveshape limit.

O F)l,.e$ the ||m|t f|e|d tO Change {,f‘l:hannel H\<Ehannel B\<Ehannel IZ\(Ehannel [I\

limit. Use the keypad to enter
the treshold limit beyond which [\/ - = e RMS
rms VOI tage Vari atl ons occur. Present Prewviou. Difference
Cucle Cucle !
» Enabletoggles whether this e Drerorton aeen
limit is enabled or disabled. T
[ Enable [e.400 | vons
« Amps toggles between Volts T I
and AmpS E Group A B C
* PressGroup A B C to st
identical rms threshold value (= [“orev [ Wt | cancer !
for ChanneIsA, B and C. MARK112_105

* Press Next to set the transient
waveform capture pre- and
post-cycles setup. Proceed to
Step 4 on page 6-7.

* Press Prev to return to the
cycle-to-cycle waveshape
screen.

 Press Cancel to retain previous
rms limit and return to
Advanced Options menu.

Continued on next page
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Procedureto

o
disturbance

(continued) STEP 4. Select how you want to

specify the number of waveform
CyCleStO record before (Pl’e-) and Transient Pre-Post Cucle Setup:
after (Post-) the trigger cycle.

* Enable Use Default if you /\/\/f\//\/\/

want to use the default

waveform trigger cycle counts
for transient events (Pre-trigger _E Use Default E Set the same as RS
cycles= 1, Post-trigger cycles Snapshot Pre-Post
=2). '
5 Pre-Trigaer Cycles: 2

° Enable Set the same as RM S u Post-Trigger Cucles: 2
Variation Wave Snapshot
Pre/Post Setting if you want to | Prev | Finish | Cancel |
use the same waveform trigger MARKLL?. 106
cycle counts to capture

transient events and rms events Transient Pre-Post Cycle Setup:
(Pre-trigger cycles = 2, Post-

trigger cycles = 2). See Step 3 /_\/ /\/\/
of the Procedure to record rms /\/

variation on page 6-11. - "
* Press Finish to accept the new E Use Default: E Set the same as RS
waveform capture cycle Snapshot Pre/Post

settings. The screen will return
to Advanced Options menu.

u Pre-Trigger Cycles: 1

m Post—-Trigger Cucles: 2

* Press Prev toreturn to the rms
distortion waveshape screen. | Prev | Finish | Cancel |

MARK112_107

 Press Cancel to retain previous
cycle counts and return to
Advanced Options menu.

Noteon phase  Phase settings depend upon the wiring configuration or circuit type selected under

settings Setup New Circuit. For example, for wye circuits, Line-Neutral (L-N), Neutral-Ground
(N-G), and Line-Line (L-L) voltage limits can be set. For deltacircuits, only L-L limits
can be set.
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RMS Variation Limit

RMS Variatio

n Limit

RMSvariation
setup properties

RMS stands for root mean sguare, a mathematical formula used to compute the
equivalent value of the voltage and current. Voltage and current changes are measured
and checked against the programmed limits. Thresholds are set as high limits (threshold
above the programmed limit) and low limits (threshold below the programmed limit).
RM S variations result whenever voltage or current rms value rise above or fall below
the programmed threshold limits. The limits determine how sensitive the instrument
should be (note that statistical and trending information is always captured regardless
of the limit settings, so the user will never be without a data even if he/she did not set
the limits to the ideal values).

The 440S allows usersto set the limits for each of the triggers, aswell as the amount of
rms sample (cycles) to record before and after trigger cycle.

RMStrigger
parameters

In order for the instrument to trigger on rms variation, any one of the measured
quantities for which atrigger is enabled must go above the High Limit or below the
Low Limit for aperiod of at least one rms sample point (which are taken twice per
cycle with aone cycle diding integration window).

The disturbance end point is defined as the cycle when all channels for which triggers
are enabled have come back within limits (plus hysteresis) for a minimum duration of
Cycles specified in range to end event. Until this criteriais met, any subsequent
excursions beyond the thresholds are considered part of the original disturbance. To
minimize the number of triggers recorded for a sequence of closely spaced
disturbances, hysteresisis employed in both voltage and time for the begin-event and
end-event thresholds.

NOTE: Hysteresis values assigned to limits are set by the system and not
programmable by the user.




Procedureto
recc_)ro_l rms
variation

CH 6/ Advanced Setup Options

* Low Limit
» High Limit
» Cyclesin range to end event

The following parameters are required to define how an rms variation is triggered:

Action... Result...

STEP 1: From the Advanced
Options screen, pressRMS
Variation Limit.

* Press the threshold parameter

(High, Low, Very Low) to
change/enable or disable
threshold values. See Appendix
G Event Classification for
definition of limit values.

Proceed to Step 2 on page 6-10.

Press% of Nominal to display
the base unit for entering
thresholds. To enter limitsin
percent of nominal, check the
% of nominal checkbox. If
unchecked, limitsareentered in
absolute values.

Press Group A B C to set
identical threshold values for
Channels A, B and C.

Press Next to define the
number of rms summary and
rms waveform cyclesto be
saved. Proceed to Step 3 on
page 6-11.

Press Cancel to discard
changes and return to
Advanced Options menu.

Volts A% Yolts B Volts CY{¥olts DYY A-BYY B-CYV C-A

FRESENT “ALUE:

120.7 ¥ . ™

...... L I_ * of Mominal

RHM3 Yariation Setup
1328 W P

| | wign 1220 v
19!

[

L. Ilﬂﬂ.ﬂ W
our

[

Yery

|12.00 L)
Lowr
1 I Group A B C

Hext Cancel
— &

MARK112_20

A4

/¥olts A B CY{¥olts D'{Yolts AB BC CA

FRESEMT “ALUE:

A:120.7  B:120.7 C:120.7

-,
RHM5 Yariation Setup

)

i |132.ll
High ¥

)

Illls.ll
Low ¥

)

Yery
|12.l.'lll ¥
Low

|7 Group A B C

I_ # of MHominal
o A

Hext Cancel

MARK112_202

/mnps AY{Amps B{Amps C{Amps D

FRESENT \ALUE: 10.02 A ' T
RM3 ¥ariation Setup
—
migh  |[132.0 [
e
—
Low Ilﬂﬂ.ﬂ n
e
Yery
Low IlZ.llll ]
_—
—
I_ Group A B C
| S—
—
I_ * of MHominal
" "y

e | G——
Hext Cancel
—_—

MARK112_206

Continued on next page
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RMS Variation Limit, continued |

Procedureto

record rms Action... Result...
variation

(continued) STEP 2: Press the High limit,

Low Limit, and/or Very Low

Limit field to display the numeric /¥olts A Volts B'{Volts CYVolts DY A-BYY B-CY¥ (A",
keypad used to set threshold st ) —
values. Use the keypad to enter ( _ ) on Setue
limitsfor the corresponding phase T oo e v
inthe High limit, Low Limit, Low}| |1 |8 18
and Very Low Limit fields. RMS T T wioon [ ¥
variation event occurs at the time i i i w1
one or more phases of voltage or R EmEm 0
current goes outside of the i i i el L
programmed limits. The event W B ey
endswhen all channelsfor which | | 222 [+ |80 P2 e o )
triggers are enabled have come Amps | e
back within the limits for the ARRTIZ 21
duration of the cycles specified to

end event. NOTE 1: Parameter thresholds are best |eft

_ , disabled unless you have an application that
* Press Disabl to deactivate the specifically calls for them.

limit field.

« Press OK to accept the new NOTE 2: The High limit must be set at least .1
threshold limits for rms higher than the Low limit for each active channel
variation. or the entered value will not be accepted.

* Press Cancel to discard NOTE 3: Hysteresis values assigned to limits are
changesand return to therms | set by the system and not programmable by the
Variations Setup screen. user.

» When done entering limit
values, close the keypad (press
OK or Cancdl).

Continued on next page
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Procedureto

record rms Action... Result...
variation

(continued) STEP 3: Users can define the number

of rms summary and waveform

cyclesto be saved before the start

(pre-), after the start (post-start), and ~, A

after the end (post-end) of the event. = = =

The Pre- and Post- trigger settings W% nuh”ﬂUnUﬂU

under Waveform Capture (Cycles) - i

specify the number of waveform RMS Summary (Cycles):

Cydesto record before’ duri ng, and uPre-Trigger: In—0Out Post: =Dut—In Post:

after the event. Although waveform [s 1 [s [o

Cyclerecordl ng |senabled by default, Waveformn Capture [Cycles, must be <= RM5)R:

users have the Optlon not to record uPre-Trigger: uPost-Trigaer: E\ Enabl

waveform cycles. . . 4 R

* Press Enableto turn waveform s it
cycle recording on/off. MARRILZ. 200

Press any Pre- or Post- trigger cycle Yy

field. Use the numeric keypad to

i i

enter the cycle counts for

corresponding rms sample/waveform - [ 2_ ) .

cycle capture. —1. ? _3. —

RMS Summary (Cycles): — — e

* Press Pre-Trigger to set the wPre-Triod | & 5 6 1o Post:
number of cyclesfor Pre-event |ﬁ—' e e =
start rms samples. This setting is — g g —
also used for Pre-event end cycles. :u:::_an:: e ok
Use the keypad to enter the . B % e Enable
number of cycles of rms samples e e W,
to record before the event start CPrev (Tmsh Feancel
trlgger CyCI e MARK112_212

* Press|In-Out Post to set the
number of cycles for Post-event
start cycles. Use the keypad to
enter the number of cyclesto
record after the event start cycle.
The maximum number of cyclesto
record is 100 cycles.

* Press Out-In Post to set the
number of cycles for Post-event
end cycles. Use the keypad to
enter the number of cyclesto
record after the event end poaint.
The maximum number of cyclesto
record is 100 cycles.

Continued on next page
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RMS Variation Limit, continued

Procedureto
record rms
variation
(continued)

NOTE

6-12

Action... Result...

STEP 3 (continued):

Waveform Capture (Cycles):
These values can aso be used for
transient waveform capture.

» Press Pre-Trigger to set the
number of cyclesfor Pre-event
start waveform cycles. Use the
keypad to enter the number of
waveform cycles to be saved
before the event start and event
end cycles.

* Press Post-Trigger to set the
number of cyclesfor Post-event
end waveform cycles. Use the
keypad to enter the number of
waveform cycles to be saved
after the event start and event
end cycles.

When done entering values, close
the keypad by pressing OK to
accept the new cycle count
settings or Cancel to ignore
changes and return to previous
cycle settings.

* Press Finish to accept the new
cycle count settings for rms
variation.

* Press Prev to return to the
RMS Variation Limit screen.

» Press Cancel to retain previous
cycle count settings and return
to Advanced Options menu.

Screen below shows sample changesin cycle
settings:

[] []
AR
VA VA
L] [ ]
RHMS Summnary [Cucles):
uPre-Trigger: In—0Out Post: = 0ut—In Post:
——— (—— —_—
E s [+
| SS====, | S==, | ===,
Waveformn Capture [Cycles, must be <= RME)R:
=Pre-Trigger: uPost-Trigger: =N
[ — [ —— |7 Enable
2 l+ o
| S | S
| Prev 1\ Finish 1\ Cancel )

MARK112_213

The number of pre-trigger cycles for waveform capture should be less than or equal to
the number of pre-trigger cyclesfor rms summary. The same appliesto the post-trigger

cycles.




CH 6/ Advanced Setup Options

Waveform Capture

Trigger channel The 440S alows users to set the trigger channels/parameters for waveform capture.
setup

Action... Result...

STEP 1: The checked fields show
the channels that will have
waveforms recorded should a
trigger occur. This cross-trigger
function prevents recording of
meani ngless data from unused
(disabled) channels.

* Pressto select the Volts or
Amps channel matrix. The
channel s selected for the matrix
will be displayed. Each matrix
assigns a different group to
trigger and save. See NOTE
describing the characteristics of
each channel matrix.

Check/Uncheck a channel field
to enable/disable channel for
waveform capture. Proceed to
Step 2.

* Press OK to accept new trigger
channel settings and return to
Advanced Options menu.

» Press Cancel to retain previous
trigger channel settings and
return to Advanced Options
menu.

* PressGroup A B C to set
identical matrix for Channels
A, BandC.

Trigger I—Saved WaveForms—|
Channel Ya Yo ¥d la Ikt Id
Yolts A W W W W
Yolts B P P
Yolts C W W v W
Yolts D W
| |
Amnps A | W
Amp= B W
Amps C o
fAmps D W
L. L.
Yolts A-B
Yolts B-C
Yolts C-A
L. L.
== 1
I_ Group A B C —_—
| — L1].4 Cancel

MARK112_20

NOTE:

First row channel selection: When individua
Volts (Va, Vg, V¢, Vp) trigger, save waveform
data for the checked channels under “ Saved
Waveforms”.

Second row channel selection: When Amps (1 5,
Ig, Ic, Ip) trigger, save waveform data for the
checked channels under “ Saved Waveforms”.

Third row channel selection: When Volts phase-
to—phase setti ngs (VA-B' VB-C' VC-A) trlgger,
save waveform data for the checked channels
under “ Saved Waveforms”.

STEP 2: Depending on the matrix
selected, press to check/uncheck
the trigger channel for waveform
capture.

* Press Clear to reset channel
matrix. The previous channel
settings will be cleared.

Trigger l—SaUE'd WaUeForms—l
Channzl ¥a Mo Wi la I |_i!|
Yolt ¥a vo o wd B
Yolt |
— e o ||
Yol
YOLT: R o W e’ =
valt 4 i & L
S — —
2] YOLTS B
e 4 4 & ]
Annp:
Amnp — — — = 1
YOLTS C W = ~ ||
frop | ]
—_— o T -
Wolt YOLTS D >
vt (L By g
Yalt P—
Clear oK Cancel —
H L L] 1
= 114 Cancel

MARKILZ 208
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Characterizer Options .

Characterizer Options

Event Events will be characterized according to the measurement standard selected under the
characterizer characterizer mode.

setup
Action... Result...

STEP 1: From the Advanced

Options screen, press et ‘ )
Characterizer Options. Scale

Y set
Factors select Characterizer Mode: o

The 440S measures event datain | | 552" | ) ipne taw pace s

compliance with the criteria set Hominal — ]
by IEEE 1150 or IEC 61000-4-30 | | e of| [P} teEE 1159 standara
CIaSSA ﬂneram-) —

Monitori I_ IEC 61000-4-30 Standard

Hode —

 Check to select IEEE 1159 anes
Sandard or | EC 61000-4-30 R S )
Standard to characterize event | | tad”™ S — |
data. Check None (Raw Data)
if you do not want to
characterize event data
according to any measurement

standard.

1 1 1
| Prev | Hext | Cancel

MARK112_214

* Press OK to accept changesin
characterizer setting and return
to Advanced Options menu.

» Press Cancd to retain previous
characterizer setting and return
to Advanced Options menu.

Refer to Appendix F Event Classification for information on the range of variations as
per |[EEE and IEC Standards.
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Journal Limit

Journal entry
settings

L ogging data by
limits

L ogging data by
time

NOTE

The 440S allows power parametersto be trended using periodic readings that are stored
inajournal. Statistical information is always captured regardless of the limit settings,
so users will never be without atrend even if he/she did not set the limits correctly. The
system collects data even when no disturbances occur by recording periodical statistical
data (By Time).

Page 6-16 shows one example of how to set entries under the Standard - Basic
parameter. The same procedure applies when setting entries under other journal
parameters.

Page 6-17 features the list of journal parameters that can be trended.

Limit methods allow users to set the threshold units by which high and low limits of
voltagetrigger and current trigger are calculated. Thresholds are set in ranges with high
[imit (threshold above the normal range) and low limit (threshold below the normal
range). The following threshold limits are used to trend journal parameters:

Very High: specifies an absolute limit for comparison that is higher than the high limit
High: specifies an absolute limit for comparison that is higher than the low limit

Low: specifies an absolute limit for comparison that is lower than the high limit

Very Low: specifies an absolute limit for comparison that is lower than the low limit
Deadband: specifies how much a value can change before another event is recorded

The Very high must be greater than High, Very low less than Low. Deadbands or
sensitivity is used to record incremental changes in the parameter besides when limits
are crossed. The hysteresis values assigned to limits are fixed and not programmabl e by
the user. All limit values are used to determine if corresponding reporting or logging
action should take place.

The 440S is able to measure periodic samples as well as take snapshots of the voltage
and/or current waveform. The Journal Interval menu (see page 6-19) allows usersto set
the time of how often the instrument will record power parameter values, demand and
energy, harmonics, and flicker.

Users can record data simultaneously by limits and by time. Make sure to enable the
parameters to trend under Journal Categories and Journal Interval.
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Journal Limit, continued

Samplejournal

parameter setup NGt sl Result...

NOTE

6-16

STEP 1: From the Advanced
Options screen, press Journal
Limit. The Journal Categories
screen will be displayed.

Pressacategory to display journal
parameters and the limit setup
menu. For example, press
Sandard List to display the
parameters under it. Proceed to
Step 2.

Journal Categories

T
Standard List.

=
Distortion.

- )
Finish Cancel

MARK112_30

STEP 2: Pressto select the
journal parameter you want to set
up.

* Pressto select the applicable
phase (A, B, C, D) or phase-to-
phase setting (A-B, B-C, C-A)
whereyou want to set threshold
limits.

* |If you want to set threshold
limitsto capture data, pressto
check Enable. The limit fields
will be activated to allow you
to enter threshold values.

Pressthe limit field (Very
High, High, Low, Very Low,
Dead Band) to display the
numeric keypad. Use the
keypad to enter the limits for
the corresponding phase.

* Press Exit to accept the new
threshold limits for the journal
entry.

* If youwant to record periodical
statistical databy timeinterval,
select Journal Interval under
Advanced Options screen.
Refer to pages 6-18 to 6-19.

S Basicy l:nmputed\<Power\<Demand\<Energg % Harnm % Flicker\
PH5 Yoltage 1] B C

alue: Yery
RM5 Current 120.3 High I
High I
Frequency
Enable: Lo I_
’F‘l
f— Yery
Low I
Group ABC
i Dead
I_ Band I
" 1
Exit
MARKlli_SOL
A 4

S Basicy l:nmputed\<Power\<Demand\<Energg % Harnm % Flicker\
RHS Yoltage ] i1 C D YA-B%B-C5C-A

‘alue: Yery i
120.3 High |12“-“
RHMS Current \
e
High Illll.ll
Frequency | —
e
Enable: Low Igﬂ.ﬂﬂ
’E\ |
= Yery I—
Low 10.00
| (—
Group ABC
I Dead [5 000
Band -
1
Exit

MARK112_302b

Repeat the same procedure to set entries for other journal parameters.
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Journal The following parameters are available for trending under the Journal Limit Setup.
Parameter List Refer to Appendix B Technical Specifications- Computed Parametersfor the definition
of parameters.
Standard List
Basic Computed | Power Demand |Energy | Harmonics | Flicker
Basic
RMS Vector Active Active Watt Voltage Short
Voltage Displace- Power Power Hrs THD Term
ment PF Demand Flicker
RMS Arithmetic | Apparent Apparent | VA Hrs | Current Slide
Current Displace- Power Power THD Long
ment PF Demand Term
Flicker
Frequency | Residual Reactive Reactive | VAR Harmonic Long
Current Power Power Hrs Power Term
Demand Unsigned Flicker
Net Current | True Power | RMS
Factor Current
Demand
Displace-
ment Power
Factor
Distortion
Total Total Telephone | Crest Power Transformer
Harmonic |Interharmonic | Influence Factor
Distortion | Distortion Factor
Voltage Voltage TID Voltage TIF | Volts Harmonic | Transformer
THD (Fund) | (Fund) (Fund) Crest Power Derating
Factor | Signed Factor
Current Current TID Current TIF | Amps Harmonic | Transformer
THD (Fund) | (Fund) (Fund) Crest Power K Factor
Factor | Unsigned
Voltage Voltage TID - | Voltage TIF
THD (RSS) | (RS9 (RMS)
Curernt Current TID - | Current TIF
THD (RSS) | (RS9 (RMS)
TIF Current
Product
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Journal Interval for Timed Readings

Journal Interval for Timed Readings

Introduction

Definitions

6-18

The Journal Interval screen allows usersto define how often the 440S saves data
periodically, regardless of power quality disturbances and journal limits.

Power Values

Power Values Interval - Power parameter values are based upon all cycles during aone
second interval. Datais aggregated or summarized into min, max and avg values over
the averaging period and stored at the end of the interval. Data measured include watts,
power factors, as well as the one-second rms (not to be confused with the one cycle
rms). Cyclic min, max and avg are based upon full cycle waveforms with a resolution
of one half (1/2) cycle. They record the rms, crest, and waveshape parametersthat are
also used to capture a snapshot of the waveform. Note that if users did not set the
thresholds for rms variations properly, the min, max and avg will still provide arecord
of what happened during the interval.

Waveform Snhapshot- Contains properties that measure periodic sample or snapshot of
the voltage and/or current waveform. Users are able to determine how often the
instrument will record waveform snapshots by turning the function on or off.

Demand and Energy

Demand Sub-Interval and Sub-Intervals per Interval - Refer to thetime interval used in
calculating power demand values. Demand cal cul ations are made every sub-interval on
the values that occurred during the most recent Demand Interval. Values set for
Demand Sub-Interval must be an integer-divisor of the Demand Interval since the
former applies when updating certain parameters of the latter.

Harmonics

Harmonics Journal Interval - Various harmonic parameters such as total harmonic
distortion (THD), total interharmonic distortion (T1D), and telephone influence factor
(TIF) can be trended using periodic readings that are stored in the journal. Depending
on the harmonicjournal interval set, the instrument records a sampling of the waveform
synchronized to the fundamental frequency, to ensure accurate cal culation of harmonic
phase angles.

Flicker

Pst (Short Term) Interval - Pst is short term perceptibility, used to set the Pst cal culation
interval. Typical calculation is over a 10-minute interval, though users can specify Pst
Interval under Flicker.

PIt (Long Term) Interval - Pt islong term perceptibility, used to set the Plt calculation
interval. Typical calculation is over a 2-hour interval, though users can specify PIt
Interval under Flicker.

The Pit interval must be an integer multiple of the Pst interval. Sliding Pit recal culates
the PIt value at each Pst interval, rather than only at the Plt interval.




Timed settings
menu

CH 6/ Advanced Setup Options

The intervals for timed readings are user programmable.

Action... Result...

STEP 1: From the Advanced
Options screen, press Journal
Interval. The Journal Interval
menu will be displayed.

Press the parameter that you want
to change. Each journal interval
must be pressed repeatedly to
display the available selection
values.

» Sdlections for Power Values:
Power Values Interval: OFF,

1 SEC, 1 MIN, 2 MINS,
3MINS, 5 MINS, 10 MINS,
15 MINS, 1HR

Waveform Snapshot: OFF, ON

» Sdlections for Demand and
Energy:
Demand Sub-Interval (in
MINUTES): OFF, 3, 5, 10, 15
Sub-Intervals per Interval:
OFF 1,2,3,4,5 6

» Sdlections for Harmonics:
Harmonics Journal Interval:
OFF, 30 SEC, 1 MIN, 2 MINS,
3 MINS, 5 MINS, 10 MINS,
15 MINS, 1 HR

» Selectionsfor Flicker:
Pst (Short Term) Interval (in
MINUTES): OFF, 1, 2, 3, 5, 10,
15, 30
Pit (Long Term) Interval (in
HOURS): OFF, 1, 2, 3,4, 8

* Press Finish to accept the new
timed settings.

 Press Cancel to retain previous
timed settings and return to
Advanced Options menu.

Journal Interval

Power Yalues (RM5, Warts, ¥Yi..)

Demand and Energy

Harmonics

Flicker

Finizh

Cancel

MARK112_401
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EN50160 Power Quality I

EN50160 Power Quality (for strict EN50160 monitoring only)

Advanced setup ENS50160 isastatistical analysis of power quality data based on the EN standard. The

options for statistical package called Quality of Supply (QOS) is built into the 440S, with

EN50160 monitoring and setup protocols set to determine voltage measurement compliance
required for EN50160 monitoring. The EN50160-required measurement parameters
include Power Frequency, Supply Voltage Variations, Rapid Voltage Changes, Supply
Voltage Unbalance, Harmonic Voltage, | nterharmonic Voltage, and Mains Signalling.
The monitoring siteis said to be IN COMPLIANCE if the statistical value over one (1)
week for the specified parametersis 95% or greater.

EN50160 Options setup allows users to define up to five mains signalling frequencies
below 3 KHz. Users can also select pre-defined values for main voltage characteristics
of electricity supplied by Low Voltage (LV) and Medium Voltage (MV) public
networks.

NOTE EN50160 is defined for the electricity supplied at the supply terminals, and does not
deal with the supply system or consumer’sinstallation or electrical equipment itself.
Since the standard deals with the voltage characteristics which can be expected in
public distribution networks, other aspects essential for supply quality (i.e. short circuit
power) are not treated within the scope of the standard. EN50160 standard is applicable
only under normal operating conditions of the supply system.

optional settings Action... Result...

STEP 1: From the Choose
Monitoring Mode screen, select E——— _ -
EN50160 Power Quality, then brove | MG
pressNext to display Advanced | [ Fifor, || Tre imies for capruria suencs sre row er
SEiersiEs BNl Tt || S e e e e b
. below to modify: ’

« If the default settings for the pominal

ENS0160 PQ monitoring are Hode of || o ensonso

acceptable without change, vonitorima || PHO"

press Next. The Site Name/ [t

Memory Card screen will

appear. See pages 5-20 to 5-23. Hemory

Card _ A

* To review and/or modify | Prev | Memt | Cancel |

threshold settings for EN50160 MARKLL2D

monitoring, press EN50160

Options. Proceed to Step 2 on

page 6-21.
* Press Cancdl to quit and return

to Start menu.

Continued on next page
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optional settings Action... Result...

(continued) STEP 2: EN50160 Options allow

you to define up to five frequency

signals set in 5 Hz resol ution. o = N

Mains signalling compliance or (oot 0 & e eramentel || s

non-compliance is determined by Frequency I: ﬁ Hz (L 020 ¥rms)

calculating/adding the status of = || [F)ien vorase

each of the defined frequencies. Fremency 2 {300 | #y || &5 [:T ::::ge o

Frequency 3: W Hz (L0 (230 ¥rms,+10.-6%)

» To modify frequency settings == | || [P)Low Voltage
for EN50160 monitoring, press Freavency &[540 [ 7wz || £ :!3: v"':':ﬁ/_lm
the desired frequency field. Use Frequency 5: [Jooo |z || 01 Krmsr
the numeric keypad to enter . — AN /
new fregquency values. K"BFtE"a"e“"s h

Islanded P

* Pressto select from the — < | Ok | Cancel
following EN50160 monitoring MARKI12e
voltagelevels: Leave asis (120 A
Vrms); Low Voltage (230 ”[ Mains. Siqr stiencs. e 7
Vrms, +/-10%); Low Voltage . ( )

(230 Vrms, +10/-6%); Low = R
Voltage (230 Vrms, +6/- Freauend (11 (2 [ -, - 100
10%); Medium Voltage (11 Freavend 21052
kVrmes). LV isdefined as 4 5 B R
<1kV nomina. MV is 1kV to Frequend —— " " |'pisable  [*1%%
35kV nominal. rreavend |7 | B |8 —
e oK

+ Pressto enable/diseble el R e
miscellaneous option | slanded. iy = = \ﬂ‘h
Islanded means isolated from e 7 OK | Cancel
the power grid. ISlanded is MARK112d
disabled by default, indicating
that the system being
monitored is synchronized to
grid.

 Press Next to accept changesin
EN50160 setup and return to
the EN50160 Advanced
Options screen.

* Press Cancel to discard
changesin EN50160 setup and
return to the EN50160
Advanced Options screen.

Refer to Chapter 8 Reports for a detailed discussion of the EN50160 compliance bar
charts and statistical reports.
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Overview

Types of data
display

View data icons

CHAPTER 7

View Event Data

The 440S offers a graphical, information-packed, and easy to navigate display of event
data. The firmware architecture of the 440S is designed to engage in various stages of
acquisition, characterization, communication, and visualization of event dataand
journaled data. It also does Quality of Supply or QOS compliance monitoring as
specified by EN50160, which requires that measurement parameters must be within a
specified percentage for 95% of the time.

Event: An event occurs when a programmed threshold is crossed. An event consists of
pre-trigger cycle(s), trigger cycle (fault), and post-trigger cycle(s). A contiguous
collection of cycles caused by eventsis recorded into memory. An event may also
contain information about other channels depending on how the user sets up the
application.

Trend: A trend isagraph of the value of one parameter and channel over time. Trends
aim to show amacro view interface of timespan, trigger conditions, and channels of
waveforms and rms that were recorded. Users can zoom in on trends for a more
detailed view.

The Events and Trend icons used to view event data. All icons are accessible at the
Home page.

The Events button will display event activity graphs, waveform display, event Detail
magnification, and Options to change and/or add parameters/channels to plot. Buttons
to view previous/next event and waveform/rms cycle display are also available.

NOTE: Event data becomes available while the instrument is monitoring or by loading
apreviously saved file from the data card. Otherwise, a status message appears
indicating that there are no event data available to view.

The Trend button displays time plots or trend visualizations of journalled data. The
parameters to plot consist of journal entries under the Journa Limit Setup (see pages
6-18 to 6-20). The Trend screen can display up to four plots, with a maximum of two
parameters per plot. One parameter can have multiple channels to plot. Users have the
option to enable/disable plot display, where display areawill resize according to the
number of plots enabled for display. The Trend screen also features a Zoom box, where
users can expand or narrow the zoomed area via touch and drag. Users can select the
trend coordinates to view in detail.

7-1



Overview, continued

Downloading
and viewing
dataon a
computer

Event files stored in data card can also be viewed on the computer. Insert the card to a
Compact Flash card reader connected to the computer. No communication software
protocol between the 440S and computer is necessary.

Dranetz NodeLink® and DranView® programs are required to retrieve event data

in the computer. NodeL inke transfers stored data from the 440S to a computer via
standard RS-232 serial port, USB port, Ethernet, or modem connection. DranView® isa
viewer and data analysis software that allows users to manage event data downloaded
in the computer. See Chapter 9 Downloading Events for more information on
NodeLink® and DranView® applications.

NodeL ink® and DranView® are owned and distributed by Dranetz. For pricing and
availability, contact Dranetz Customer Service Department at (732) 287-3680 or
1-800-372-6832.




CH 7/ View Event Data

View datausing Follow these steps to display event data.

Action... Result...

Events, Trend

In this chapter

STEP 1: Events and Trend are
accessible from the Home screen.
Note that event data will be
available for display while
monitoring or upon reading a
stored file from the data card.

A monitoring status message
appears on the top section of the
screen. Refer to Chapter 5 Start
Menu - Section C Monitor Same
Circuit on page 5-24 for the
procedure on how to capture
events by turning monitoring on.

* Press Eventsto view event list,
graphs and waveform/rms
display. Proceed to Section A -
Events on page 7-4.

* Press Trend to trend journal
dataand view time plots.
Proceed to Section B - Trend
on page 7-17.

Povrer

MOHITORING STATUS:
START TIME:
CIRCUIT TWFE:
HEMORY CARD:
FILEHAME:

EVENTS SALVED:
JOURHALS LOGEED:

Scope

M

Trend

¥ 134

or

Z0:2:de, Dot 27 04
= Fhose Wge

S2.00 ME Froo
Sitia de FowerGura

E]
. Le]

»
3

Heter Harmonics

o

—
I—%

Events

(=

Reports

sTOP

Ozt 27 84

& s
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Phasor

Preferences

GUIA002

This chapter covers the following topics.

Section

Topics

See Page

A Events

7-4

B Trend

7-17
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Overview

Overview

What is
displayed?

In this section

7-4

Section A

Events

The event screen displays actual voltage or current waveforms that occurred when a
certain threshold parameter was crossed. Event activity graphs, event list, waveform
display, rms display, and time plots are visually interfaced showing event patterns and
behaviors over threshold limits and time. The event screen also enables users to
customize data plots, allowing users to change and/or add parameters/channels for each
of the four plot areas. Zoom box features, wherein users can expand or narrow the size
of azoomed areaviatouch and drag, are also available for more thorough data analysis
and interpretation. Users can select the number of waveform and rms cyclesto view as
well as display event textual summary as shown on pages 7-9 thru 7-13.

The following topics are covered in this section.

Topic See Page
Event Data Display 7-5
Event Activity Graph 7-6
Event List 7-7
Event Detail 7-9
Event Options 7-14




Event Data Display

CH 7/ View Event Data

Event screen

The event screen will display an event activity graph, waveform detail, and buttonslike

Detail magnification, Optionsto change and/or add parameters/channels to trend,
buttons to view previous/next event, and RM S/Waveform toggle. From the Home
screen, press Events. The following screen will be displayed:

color coded blocks
show triggered events
in the record

trigger channels

monitoring start time and date,
monitoring end time and date
(or present time & date if monitoring is still on)

] Vi
5 i S
y

Fevent activity graph (p. 7-6)

=)
MALEE.ZTE - H:42:32.200, Mar 02 04 10 S_E.CE/DIV
ar 0F 0d

time, date, channel/

iy AY Instantaneocus Sag.
parameter, o L
classification of s0.00 ‘ ‘ .
displayed event 0 Lk b

=20,00
=1Z0.0
vertical axis for voltage Peoo o
20,00
]
=30.00

—1E0.0

plotted channels/
parameters

ALY EL' mpQ| El
PAZDE. 005 - 202 275, Mar 02 04, 100 m SECS~Div
P e 1 5

P

display event list (p. 7-7)

| —
1| a=.00

event plot (p. 7-9)

vertical axis for current

1| a=.00

event start and end time
| -z150] — and date; horizontal axis
time/division

L1

Exit ‘t/return to Home screen

Det:il Optigns | + | + | RH

view event display
detail previous
event

options to change/add
parameter/channel to plot
(p. 7-15)

MARK500pg

toggle between
waveformandrms
display

display next event

NOTE: Event datais displayed only while monitoring or upon reading a stored file

from the data card.
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Event Activity Graph I

Event Activity Graph

Event graph The event graph islocated on the top section of the event screen (see page 7-5). Four

description timelines represent all events recorded from the time monitoring started. Events for
voltage channels are displayed above the grid and current channels are displayed below
the grid.

7-6



Event List

Event list
description

View event list

CH 7/ View Event Data

Event list presents a summary of all captured eventsin the order that they occurred.
Each event contains a general heading indicating the time and date when the
disturbance occured, the disturbance category, disturbance classification, and number

of cycles of duration.

Follow these stepsto access the event list. Note that event data becomes available only
after monitoring has been turned on or upon reading afile from the data card.

Action... Result...

STEP 1: From the Home screen,
press Events. The down arrow
button located on the top right
section of the screenis used to
access the Event List.

» Pressthe down arrow button
to view the Event List screen.

The top section of the Event List
screen features a summary
description of the selected event
(in highlight).

Each entry isidentified by the
time and date when the event was
captured, the color coded channel/
parameter of captured event, and
the event classification.

 Press Up/Down arrow keysto
scroll the page up or down by
one line or press and drag the
scroll bar to move the page up
or down.

* Pressto select (highlight) the
desired event entry. Proceed to
Step 2 on page 7-8.

]
E-

[
o

1 EEE008T - 13dE46.20E, Feb 1% 04
Feb 13 04
1S 5:24.74%
150,00

Severe Arcing imp

100.0
TO.00
Ll Rle}

10,00

1 MINS. D =

150,00 L
100.0
TO.00

Ll Rle}

1000

mpg) EL
12:25:24.508 - 13:35:25.405, Feb 19 04

200 m SECS.~Div

1 k| 1 1
| Detail | Options | + HWave Exit
MARK501

1:35:24.748  Feb 19 04

Channel : E WIDTH: 118,00 us
Sewere AFGnG imE 12079558980

Feb 13 04 +

o -

omoeassn  AY Switch OFF 1-2 Cuc

Feb 13 04 o PE

i=mzaata MY HMild Arcing imp

Feb 13 04 B ina

i352a.970 Mild Arcing inp

Feb 13 04

1BBE2A. 872 Mult Z Cr

Feb 13 04 = s

\Szozaare MY Severe Bipol Trans imp

Feb 13 04 = A

IEEEEAATE Severe Bipol Trans imp

Feb 13 04

oszasra  AY  Mult 2 Cr [ |
:;:351:24??43 AY Severe Arcing imp

Feb 13 04 PR =
\Saceaqas Severe Arcing imp | +

P
0K Cancel

MARKS502

Continued on next page
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Event List, continued L

View event list  Follow these steps to access the event list. Note that event datais displayed only while
(continued) monitoring or upon reading afile from the data card.

Action... Result...

STEP 2: The highlighted field

13525008 - 53523485 Feb 19 04 QUT OF LIMIT YWALUES:

P . COTEGORY: Short Durat o HIH: 0400 MGH: 7293
indicates that the partlcular event ELASSIFICATION: nﬁgr;f—lf InTrrruption E MIN 0.0%6  MA 7221
: . yelas

entry has been selected.

Feb 13 04
iZamezong W99 Instantanecus $ag.

Feb 19 04 -
m=mzzooz W99 Momentary Interruption.

* PressOK to view details of the FSb 1204 po Mul 2 Cp

1HSEESAEE

selected event. Feb 13 0d Mult 2 Cr
oz AY Mild Bipol Trans imp
« Press Cancel to ignore event #igzss AV Severe frcing imp
. fee 2%, AY Severe Peak Lim Cross 1-16 Cuc
entry selection and return to the =S T e !
default event screen AL e VY Hild Unipol Trans imp

B 2 e

e 2 od:  AY  Switch OFF 1-16 Cyc

|
L1].4 e Cancel

]
MARK503
A 4

L
E 4
4
£
13550 08T - 1526 205, Feb 13 08 1 MINS- D —
:;"351:33‘?3‘03 Agg Momentary Interruption. +
150.0 :
750
EE.00
sz.50

o
[ELT I %]
750
£5.00
=250

o] g

may L
15:55:22 355 - 15:35:25.258, Feb 13 0di 100 m SECS-Div
1 | 1 1 1
| Detail | Options | + 1 + | Wave | Enxit
MARK504

\
NOTE: Theleft and right arrow keys can be used

to display previous/next event.




Event Detail

Event details

Horizontal axis

Vertical axis

View event
detail

CH 7/ View Event Data

The 440S alows users to view events in graphic waveform/rms display. The Detail
screen features zoom buttons to magnify event cycles, and azoom box that users can
resize viatouch and drag. The Detail screen also allows viewing of events aternately in

rms or waveform.

Auto-scaled to display all waveformsin file until range is narrowed by zoom in.

Auto-scaled to the minimum and maximum value within time range.

An event detail screen is generated for each event. The detail screen shows eventsin
rms by default. Follow these stepsto view event details.

Action... Result...

STEP 1: From the Home screen,
press Events. Events must already
be loaded into memory to be
available for display.

Usetheevent list to scroll through
event entries OR use the left and
right arrow keysto view previous/
next event display.

* Press Wave/RM Sto toggle
between waveform and rms

display.

NOTE: The gray area marks the
duration of the event displayed.
Thedotted black linesindicatethe
start of event.

» Press Detail to use the zoom
features and view waveform/
rmsin detail. Proceed to Step 2
on page 7-10.

onwo

ApF 15
=521,
1=0.0
1000
To.00
A0.00
10,00

1=FE 9082 - 1294620608, Apr 13 Od; 1 MINS.~Div

;’{"T Agg Instantaneocus 3ag.

1=0.0
1000
To.00
40,00
A0.00

(&l

1=0.0
100.0
To.00
4000
10,00

v

gy L) ECLY
11521117 - 1294521617, ARF 19 0 100 m SECS. Div
» . T Y

Detail Options + +

Wave

Ezxit

4

MARK505bpg

onmo

Afpr 15
1=:15:21,

1800
000
]
=000
-120.0

1g0.0 :

0,00 f
; 3

~ 30,00

-1E0.0

1214289082 - 1ZHE:23.E03 AFr 19 048 1 MIHS-Div

odq

=7 H9g Instantanm‘lus 5ag.

150.0
000
i}
=S000
=1E0.0

e

Fy

&

a

-y EL miCL
124521 1T - 154521647, Apr 19 Odi 100 m SECS .~ Diwt
3 ] o ] o1

r—

+

| —

| Detail | Options | + | +*

RH5

Exit

MARK505cpg

Continued on next page
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Event Detall

View event
detail
(continued)

7-10

Action... Result...

STEP 2: Once the magnify button
ispressed, ablue box showing the
default zoomed area appears. The
touch screen zoom functionality
allows usersto select the number
of waveform/rms cycles that they
can zoomin.

Touch any side of the zoom box
to activate the drag function.
Touch and drag the sides of the
zoom box to expand or narrow in
on the waveform/rms cycle. The
cycle duration (in seconds) of
event covered in the zoom box is
also displayed.

NOTE: The horizontal drag is
locked between all graphs. This
means the horizontal drag will
apply consistently to all data
plots. Thevertical dragis
independent by axis. Users have
the option to lock/unlock the
vertical drag.

» PressLock Y if you want the
vertical axisto apply
consistently to all data plots.

* Press Unlock Y if you want to
adjust the vertical axis
differently for each data plot.

* Oncethe zoom areais
determined, press the M agnify
button once. Proceed to Step 3
on page 7-11.

QUT OF LIMIT “YALUES:

A MIM: Z0.00  MAH: 12002
E MIH: 2000 HMAH: 12002
C MIM: Z000  MAH: 12002

13 15 21 3|T = 1245:21.525, Apr 1% 04
Short DUFation

CLQSSIFICnTIDH Inztantaneaous Sas

DURATION: 1200 Cycles

AR 13 04
Eiszizi7 M99 Instantaneous 5ag.

1&0.0 H
A0.00
o
-S90.00
=150.0

&
100 W |
0,00

)
=a0.00
1500 :
F3

10,0 :

20,00 3
. i

-30.00

-1g0.0

&

=L LA mCL
124521117 - 12452147, AR 19 048 00 m SECS. Diw
—— a1

a 3
Text RHS Back
|, S S —
MARKS506cpg

v
]
E
C
o L I
1505:35.085 - 15823 608 AFF 13 0di 1 MRS 0m

63.0m SECS

1200 130,01
0,00

o
~ 30,00
-1E0.0 0L
[ELE ] 1B0.0 W
000

o
—ai, i
~130.0 —1g0.0 4

120.0
S0.00
]
=000
=100 1

-y BN WCL 4SS 28k - ASH5:E1.451 AR 15 04
12115 21117 - 121521817, AFF 19 0 100 m SECS~Div
—y pr—

o, Lock ¥ Cancel
| SR, S

MARKS507bpg

Resize/move zoomed area by touching and
dragging the sides of the zoom box.

-]
E
C
o
134243053 - 1323605 AFF 13 040 1 MINS/ 0w
ZZE1.Zm SECS
15000 0.0 L
A0L00
]
=30.00
=120.0 Lo
1200 L 1z0.0 L
0,00
]
=30.00
=120.0 =150.0 W

15000 £
A0L00
]
=30.00
=120.0 = R
EY ECU A4SASELESS - 14521510, Apr 13 04

aL
JES LR 11? - {ESE1E1T, APF 19 0% 100 m SECSADiw
— —
®$ Unlock ¥ Cancel
| S, S —

MARKS508bpg

Continued on next page



View event
detail
(continued)

CH 7/ View Event Data

serve as zoom function keys, each
of which feature aplussign or a
minus sign within.

* Press Zoom+ to display the

zoomed area and view the
event cyclesin greater detail.
Users may repeatedly zoom in
on aplot for up to seven (7)
levels. To further zoominonan
event cycle, simply repeat the
procedure on Step 2.

Press Zoom-(n) to unzoom
cyclesdisplay one increment at
atime, where n is the counter
of how many times the event
cycles have been magnified.

Use Wave/RM S to toggle
between rms and waveform

display.

NOTE: Pressing Wave will
only display waveform datafor
channels that are enabled to
record waveforms. For
channels that do not have
associated waveform data, the
screen will maintain the format,
but will leave the plot blank.

Use the Text button to display
the event threshold values and
other details pertaining to the
disturbance that occurred.
Pages 7-12 and 7-13 show
examples of useful event detail
included in the textual
summary (for select event types

only).

Press Back to return to the
event screen.

Action... Result...

STEP 3: The magnify buttons

154521317 - 15:15:21.525, Apr 13 04 OUT OF LIMIT WALUES:
CATESORY: Short Duration A MM 2000 MAaH: {205
CLASSIFICATION: Inztantancous Saq E HMIH: 20000 MAH: 1205
DURATION: 1200 Cycles C MM 2000 MAH: 1202
Afpr 15 04

ST Agg Instantaneous $ag.

1510 :
050 :

o
—a0,5i ]
-151.0 g
i

120
050 :
o
-20.50 g
—43.0 | |

i

1210 :
05D :
o :
-50.50 E

-1#1.0
L

-y Bl mCL
15:45:21. 289 - 154521510, Arr 19 08 400 m SECS. Divw
——— ——— .1

%, = | Temt | RMS | Back
MARK510bpg
A

13:15:21.317 Apr 19 04 Channel AY

Trigger Threshold Hin HMax
RME High, Low, 132.0 108.00
Yery Low 12.00 e s
Absolute Instantaneous 204.0 2820 | 170.0
Peak N ) )
RHMS Distortion Waveshape 2.400 0 100.3
ir=Eral e e 12.0, 10.0% | Trisgered

13:15:21.317 - 13:15:21.525, Apr 19 04
CHAMMEL: (Agg) AY, 8

CATEGORY: Short Duration
CLASSIFICATION: Instantaneous 5ag
DURATIOM: 13.00 Cycles (216.7miECS)
— T —
Chan + + Back
| S—— e -_—

MARK519b

NOTE: The event textual summary is color
coded. Red indicatesthethreshold value(s) and
parameter(s) that are out of limits. Green
indicates the measurement parameters that are
within limits.
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Event Detail, continued L

Event text The 440Sis equipped with the algorithm that determines the origin of a 3-phase voltage
detail: Sag sag event. The sag origin or directivity can be Upstream or Downstream from the
Directivity monitoring point. The direction is displayed in the Event Text Detail screen.

Action... Result...

. ai
Once events are available for £ —
d|sp|ay, press Detail to d|$|ay 1?;::3:223:3: - 1n3:3a:|:.aaz. H:v zaso'a; E MING ~Tiw T
. - 99 Momentary 5ag. =
the functions that can be used to P Vi | 200
Z05.0 &.200
further analyzethewaveform/rms | |zoes j: e P
i.e. the Text button. woo b= o
zose | 15750
. Z00.0 1 4.500
Press Text to display the event s | 220
threshold values and textual aeo g o700
summary. T l P
1200 L]
13:2331;?‘0 - 15‘B!I23!'=‘-2‘.:i!.'|‘€l.-r?0_8 243:25-1:-c1_l:?0 it SE‘CS/DN . .
* Only events generated by 3- | Detail | Options | + | Wawe | Exit
phase voltage and current MARK620
waveforms will include
\ 4
information on Directivity in BT - BRI 0 0T oF LT vaes
the text summary. Directivity GURRTION: 6950 cudss
shows the origin of the sag EiZian Reg Momentary Sag. R
whether Upstream or i I e
Downstream from the mse | 290
monitoring point if the voltage | [ees v | 200
and current signals are 200 | aso0
1300 L ]
adequate to detect '
) Z10.0 f 1] &. 700
Z05.0 &.52Z5
s l D P
130.0 ‘ =]

=gl El - Q- E-C EC-A
123 351.500 - ISHESRSEETA How 24 04 100 ma SECS.Diw
P ———— 1 i1

@‘, Diag Text HWave Back
MARK621
v
13:23:31.41F7 Hov 24 04 Channel A-B
Trigger Threshold Hin Max

RME High, Low, 228.8 198.0
Yery Low 20,80 193.8 2010
Absolute Instantaneous 353.6 2820 (2023
Peak - - :
RMS Distortion Waveshape 14.56 5044 15.03
Cycle-to—cucle Waveshape 20.8, 10.03% | Hot Triggered
Integrated High -
e D 208.0 Hot Triggered

13:23:31.417F - 13:23:32.566, Mov 24 04
A-B, C-R,

CHAMMEL::

CATEGORY: Short Duration

CLASSIFICATION: HMomentary 5ag

DURATIOMN: 69.30 Cucles (1.158 SEC5)

OIRECTIMITY: Dovrnstrean

T T T
Chamn | + | Back

MARKG622
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Event text
detail:
Capacitor
Switch Analysis

CH 7/ View Event Data

In addition to determining directivity, the 440S is also able to detect if 3-phase voltage
and current waveforms experience a capacitor switching event. The result of the
analysisisdisplayed in the Event Text Detail screen.

Action... Result...

The following transient event
types - bipolar, ocillatory, or
capacitor switch - will include
text detail on capacitor switch
analysis and directivity (when
detected). This capacitor
switching event is generated only
in 3-phase voltage and current
waveforms.

Press Text to display the event
threshold values and textual
summary. The text summary will
display the following
characteristics to describe the
capacitor switching event.

» Thetype of the event whether it
is Nor mal, Back-to-back, or
Re-strike.

» The direction of the probable
location of the switching
capacitor whether it is
Upstream or Downstream
from the monitoring point.

£ 0:35.947 Dec 0 04 0% MAGET.T9E
Channel = CW S0 MAG=T.TIE
HMild Eipol Trans 118 Cuc 213" A0E MAGST.TIE
WIDTH: BT5.40 us
Dac 01 09
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I e00.0
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MARK623
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21:40:35.947 Dec 01 04 Channel CY
Trigger Threshold Hin Max
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Yery Low 12.00 119.9 1119.9
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Peak ) ) )
RM5 Distortion HWaveshape 2.000 4.455 | 4.455
Crlle=in=Eetz e (a 12.0, 10.0% | Hot Triggered
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21:40:35.947 C¥ Hild Pos Bipol Trans at 21.3°, 1-16 Cyc
Duration = 975.4u SECE

Worst Peak-Peak = 38.8415
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Horrmal-back to back-Restrike Cap 5w, direction is Unknown.
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Event Options

Event Options

Voltage and
Current
channelsto plot

RM Strigger
parameters

What is
displayed on a
timeplot?

Channels

7-14

A time plot isagraph of the value of one parameter and channel over time. The 440Sis
ableto display time plotsfor individual Voltage and Current channels (Va, Vb, V¢, Vd,
la, Ib, Ic, Id) or phase-to-phase Voltage channels (Vab, Vbc, Vca), depending on the
available channels for Voltage and the selected circuit type.

RMS variation is the most common type of disturbance and isidentified as a specific
type of event by |EEE and |EC. Event characterization implemented in 440S adheresto
the |IEEE 1159 and | EC 61000-4-30 Class A standards (Refer to Appendix F Event
Classification). RM S values are updated at half-cycle rates, calculated over one cycle
and compared against limits on a cycle-by-cycle basis. The high and low limits can be
enabled and programmed individually for each phase and phase-to-phase value.

The following parameters are required to define how an rms variation is triggered:
Very Low limit

Low limit

High Limit

Cyclesin range to end event

As per |[EEE and |EC standards for multi-phase systems, the beginning of the voltage
rms event occurs when any phase voltage goes outside the limits, and ends when all of
the phases are within limits for an end-event number of cycles specified. Thisis only
true for voltage, not current.

In addition, rms variations can have three stages of averaging or chart rates, which is
particularly useful for long duration events to save memory in exchange for reduced
resolution. This mode beginsif the rms value remains out of limits for longer than the
post-start number of cycles that were programmed.

Refer to Chapter 6 Advanced Setup Options for more information on rms variation
limits.

A time plot consists of the timed and threshold waveforms for the parameter on display.
The instrument provides users Options to change and/or add parameters/channels to
plot.

Voltage: A, B, C, D, A-B, B-C, C-A
C

D
Current: A, B, C, D




I CH 7/ View Event Data

View event Follow these steps to access event Options.

options
Action... Result...

STEP 1: From the event screen, _
. A
press Options. £
12:25: 20,087 - 134216, 20%, Feb 19 04 1 MINS. Div —
. Fzb 13 04 +
Plot #s appear on the left side of Jwosiazss 99 Instantaneous Sag. =
the screen. Users have the option 100.0
to enabl e/disable channelsfor any :Z:E
of. the P! ot# The pl otdisplay area | |,...
will resize according to the w0
number of parameters/channels o
enabled/disabled for display. a0
10,00
¢ Pressthe Change button 13:35:24.-5?3%‘- 12:%5:25.10‘5. Feb 13 04 200 m SECS.Diy ,
adj acent to the Pl ot # Where | Detail | Options | i | i | Wawve | Exit
you want to change and/or add MARKS05
parameters/channels to plot. : 24
a4
= —
FOI’ examgle: Pre$ Change ‘?En:sr Select Channels to Plot _‘T
adjacent to Plot #1. Proceed to | |w=ee e —
Step 2 on page 7-16. S e | ([Change”
acool  Plot #2: ' m
« Press OK to accept changes oo I e [
i ) ot #3: Change
and view new plot display. 00,0 : A
. 000 plot nd: Change
» PressCancd toignorechanges | [aueo = :
[ T
and return to the event screen. el 0K | Cancel |—
12:25:24.50% - 12:25:25.105, Feb 13 04 Z00 r SECS. D0
| Detail ‘~ Dptions /| + 1" + 1\ HWave 1\ Exit )
MARK51

Continued on next page
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Event Options, continued I

View event

(continued) Action... Result...

STEP 2: Check the channels that
you want to enable, uncheck those | &= —
you want to disable. e YOLTS  AMPS —
Feb = = n
= A & R-B M ||=
For example, check to enable .00 — —
Channel A-B Volts, in addition to ° B [ I B-c|C {
Channel A Volts for Plot #1. - . .
210.0 E L I_ E = H L
» Press OK to accept parameter/ 1050 .
channel changes. Proceed to . p [ F
Step 3. -z,
.&525 Clear DK Cancel
« PressClear if youwanttoreset | || pesim o W& fur |
channel selection. MARK512
 Press Cancel to ignore
parameter/channel changesand
return to the event screen
containing the original plot.
Step 3: The parameter/channel
changes are reflected in Plot #1. 84
?3%!’ 'ﬁ:
e Press OK to accept Chang% Feb | Select Channels to Plot \L
and view event with the new vone| Blov st | ¥, 0B, i)
configuration. o : e
-350q  Plor #2: ' m
» Press Cancel to ignore o |
Plor #3: H H Change
parameter/channel changesand | |use : e
return to event screen with the °| povga: | . [
original configuration. o ' N —
. AnCe W,
NOTE: The event screen retains | Detail | Options 1 + “ + “ RHS “ Er|
the present configuration every MARS
timeit is accessed. The channel/
parameter configuration will reset
to default anytime a new
monitoring session starts.
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Overview

Section B
Trend

Trend categories The 440Sisableto display statistical trends or plots for the following parameter

In this section

categories:

Standard: Parametersinclude basic volts and amps, displacement power factor, residual
and net current, energy, harmonics, standard demand, and standard flicker. These power
parameters are measured more accurately using aone (1) second interval, summarized
by min, max and avg at the end of the interval.

Distortion TIF RMS, THD, Freguency: Parameters include voltage and current THD,
voltage and current TID, voltage and current TIF rms, crest factor, signed and unsigned
harmonic, and transformer factor.

NOTE: See pages 6-17 for the detailed list of parameters available for trending.

The following topics are covered in this section.

Topic See Page
Trend Display 7-18
Trend Setup 7-19

7-17



Trend Display

Trend Display

What is
displayed on a
trend?

Sampletrend
screens

7-18

A trend consists of the timed and threshold waveforms for the parameter on display.

Users have the option to enable/disable atrend or plot display, wherein display area
will resize according to the number of plots enabled for display. In addition, users have
the option to enable/disable channelsto trend in a select parameter. Each parameter can
have one or multiple channels to plot.

The trend screen also features a Zoom box, wherein users can expand or narrow the
size of azoomed areaviatouch and drag. The zoom feature allows usersto view trend
coordinates of min, max and avg valuesin greater detail.

Sample screens below feature the same Voltage RM S parameter.

Example 1 - One Parameter, Multiple Channels plot: Voltage RM S parameter with
enabled channels A (inred), B (in yellow), and C (in blue). The plot below has been
zoomed in three times.

1279

1226 /’\\

Y

1267
Y RMS WA E m

12 4:8:TTE - 143308 TTE, JUH 16 @3 1 MINS/DIY
T r—im =
I @, | a2 Pararn | Exit
e — N
MARK443

Example 2 - One Parameter, One Channel plot: Voltage RM S parameter with enabled
channel C (in blue). The plot below has been zoomed in five times.

threshold values i\
(Hi limit, Low limit)
1256 [ trend of max values
1213 ‘\ trend of avg values
| e

trigger parameter,
trigger channel

LIEX ]

_— .
trend of min values

naa (A
Y RMS WO
*-34:49:?15 - 13TH@@TTE, JUH 16 @21 1 MINS DI

Ll [,
& =4 Paramn Exit

time and date when
event was captured

MARK444




Trend Setup

Trend settings

CH 7/ View Event Data

Follow these steps to view data trends. The same procedure applies even when you
select different journal categories to plot.

Action... Result...

STEP 1: From the Home screen,
press Trend.

 The default number of plots
displayed in the trend screen is
two. Press Param to show the
current parameters and
channels displayed on screen.
Proceed to Step 2.

* Press the M agnify button to
use the zoom features and to
view plot coordinates in detail.

* Press Exit to quit and return to
Home screen.

15@.a

1252

1298

1a5.a

LN

L RHMS
a2

ST.5@

=509

SZE@

=088

L) E EC

I RMS
BHAEAS@aE -
—_—

@

| S

L] E EC
@EH@@@BE JUH 26 @3 1 MINSSDIW

|
Param Exit
| Si——, —

MARK43

STEP 2: Individua plot numbers
appear on the left hand section of
the screen. Users have the option
to change and/or add parameters/
channelsto display.

* Pressthe parameter field that
you want to change.

For example: Pressto change
Plot #2 - Parameter 1. Proceed
to Step 3 on page 7-20.

» Press OK to accept changes
and view plot display.

* Press Cancel toignore
parameter/channel changesand
return to the screen containing
the original plot.

L
158, 3
1=5.4

1z@.

0.8

a8

=7c| Plot #3:

sz5| Mot #4:

-~

Plot #1:

Plot #2:

Param 1 Param 2

i |
1].4 Eancelmﬂ_\

Farant =
|

MARK432

Continued on next page
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Trend Setup, continued I

Trend settings

(continued) Action... Result...

STEP 3: The Journal Categories
alow usersto select parameters/
channelsto trend for display.

Journal Categories

Standard List.

* Press Disableto clear the
parameter display in Plot #2
(from Examplein Step 2).
Proceed to Step 4.

Distortion.

» Usershavethe option to choose
ajournal category from which
to select parameters/channelsto
plot.

— —
Disable Cancel
| St )

For Sandard List - RMS MARKA33
parameters, see RMS Settings
on page 7-21.

 Press Cancel to ignore changes
and return to the previous
screen.

STEP 4: Parameter/channels on :
PI Ot #2 were d|Sab|aj ey Param 1 Param 2 N

155.9

Plot #1: ¥ RME
* Press OK to accept changes 1z0. n, B €, -

and view new plot display. The | | s

plot areawill resize according | |sod ' |
to the plot numbers enabled for | |*°9
display. (Whereas the original =S
plotin Step 1 shows Plot #1 =9

Plot 1#3:

and Plot #2 on display, the sasf Plot w:

screen auto-adjusts when 9 e
parametersin Plot #2 were . it

disabl ed) MARK434

15@.a

 Press Cancel to ignore
parameter/channel changesand | | ..
return to the screen containing
the original plot. A

12@.@ b el

B

Vv
1@5.@ ||
EL-X- T

7 RMS WA B ELC
BUAENS@AE - @NSTOD@DS, JUN BE @Z 1 MINSSDI
ey ey
@ Param Exit

| — | il iy,

—
MARK435
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RM S settings The 440S provides setup options to measure rms data per cycle or per second.

The RMSVoltage and RM S Current parameters are avail able under Journal Categories
- Standard List.

S Basicy l:nmpuled\<Power\<Demand\<Energg % Harmn % Flicker *,

R —
RHS Yoltage
—
RHMS Current
g
Frequency
Back Cancel
MARK436
A 4

R ==

RH5 Yoltage
P e P
2 B-c [

H
B
c [ c-n [
D

E Cuclic RH% E 1-%ac RHM%
llﬁack DK Cancel |
Back cancel

MARK514

CyclicRM S: RM S values are computed over 1 power frequency cycle (16.67 msec @
60 Hz) in 1/2 cycle steps (every 8.33 msec). The min/max/avg of these cyclic values
are continually updated and saved every user-programmed journal interval (see Chapter
6 Advanced Setup Options - Journal Interval for Timed Readings on page 6-21).

1-Sec RM S: Similar to cyclic rms, except that each rms value is computed over 1
second’sworth of data points (which is 1/60th of a second @ 60 Hz), rather than over 1
cycle.

NOTE: Datafor Cyclic or 1-Sec sampling rates apply only to rms parameters.
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Overview

Report types

View Reports
options

In this chapter

CHAPTER 8

Reports

Users have the option to view QOS compliance reports in two ways. via EN50160 or
Status. Each report has their own method of presenting compliance data. Each also
differs on the length of evaluation period to monitor compliance. From the Home
screen, press Reports.

Povrer

MOHITORING STATUS:
START TIME:
CIRCUIT TYFE:
MEMORY CARD:
FILEMAME:

EVENTS SALED:
JOURHALS LOGEED:

¥ L84

H
14:d49:07, 0ct 5 04
Wy

= Fhase
S2.00 ME Froes

Sitio de FowesrEuia
L]

i

FaN

=)
| |
=1

EM50160

e

1]

ftatus

—
Cancel
| b

B il

Events

STOP

Reports

S

Ozt 22 A4

Preferences

GUIA491

EN50160 displays statistical reports on QOS compliance. Statistical datais calculated
on the required parameters specified in EN50160 over aone week interval to produce a
PASS/FAIL decision of compliance. The standard monitoring period is one complete
week, beginning Sunday 00:00 (midnight). Monitoring periods of 1ess than one week
will render an evaluation status that is Incomplete and compliance marked as
Undetermined. Press EN50160 to access the EN50160 statistical reports.

Status displays meter data (or event count) in a 2x2, 3x3, or 4x4 matrix. The
annunciator panel isalso color coded to indicate whether the parameter iswithin limits.
The elements of the matrix are linked to the journal plot screen.

This chapter covers the following topics.

Section Topic See Page
A EN50160 8-2
B Status Report in Annunciator Panel 8-16
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Overview

Overview

What is
EN50160?

EN50160
monitoring
mode

In this section

Section A
EN50160

EN50160 is a European standard that stipulates the voltage characteristics that can be
expected in public distribution networks. The QOS functionality is equipped with
monitoring and setup protocols to meet the measurements required for EN50160
monitoring. EN50160 specifies that various parameters must be within a specified

percentage for 95% of the standard one week monitoring period.

EN50160 will be able to display data when the instrument has been configured to
monitor EN50160 Power Quality. Refer to Chapter 5 Start Menu - Section B Wizard
Setup - Monitoring Mode on page 5-18 for the procedure on how to turn EN50160

Power Quality monitoring on.

The following topics are covered in this section.

Topic See Page
EN50160 Measurement Parameters 8-3
EN50160 Compliance Limits 85
Compliance Statistical Bar Chart 8-8
Compliance History 8-11
Event Statistics 8-13
Min/Max Table for Power Frequency and RM S Voltage 8-15
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EN50160 Measurement Parameters

EN50160 Statistical datais calculated based on the parameters required by EN50160 for
parameters determining QOS compliance. The 440S displays the parameters in the form of a
Compliance Statistical Bar Chart. From the Reports screen, press EN50160.

Compliance 3tatistics 13:20:11. Jul 10 02
Fower Freguencd

SUpplY W Yariations

Flickz2r

Supfply Y. Unbalance

Harmonic Woltoas

InterHarmonic Yoltoge

Mains Sianalling

Wt OSER 93 9daR A5R BER ST SR oW

| Wistory | DISDIP  Min/Max Exit

MARK471

The bar chart indicates the percentage of the intervals passing the specified compliance
criteria. The color of the bar indicates the compliance status. A green bar indicates that
the parameter is within compliance. A red bar indicates that the parameter does not
comply with EN50160 Standard. See below for the description of each measurement
parameter. For the QOS compliance limit values of EN50160 parameters, refer to the
table of Compliance Limits on page 8-5.

Power Frequency: In case of afault operation, parts of an interconnected system may
become isolated. Compliance will be assessed over an observation period of one week,
by a statistical analysis carried out over the sequence of 10 seconds measurement.
Frequency isrepresented by asingle value and asingle bar. The bar isahyperlink to the
Power Frequency Graph (see page 8-8).

Supply Voltage Variations: Under normal operating conditions, load changes cause
variations of the 10 minute average supply voltage. Generally thisis compensated by
automatic voltage regulation within a period of afew tenths of seconds. Supply Voltage
Variations display a cluster of bars, one for each phase. The color of each bar indicates
the compliance status for its phase. A green bar indicates that the parameter iswithin
compliance. A red bar indicates the parameter does not comply with EN50160.

Flicker: Typical rapid voltage changes or flicker do not exceed a magnitude of +5% or
-5% of the nominal or declared voltage. This limitation is possible because connection
of loads capable of creating rapid voltage changesis usually subjected to regulations.
However under certain conditions, higher values of up to 10% may occur. These higher
values can occur for instance in areas where high power motor equipment (blower,

Continued on next page
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EN50160 Measurement Parameters, continued

EN50160
parameters
(continued)

8-4

pumps, compressors, etc.) isused. Flickersdisplay acluster of bars, onefor each phase.
The color of each bar indicates the compliance status for each phase. A green bar
indicates that the parameter iswithin compliance. A red bar indicates that the parameter
does not comply with EN50160.

Supply Voltage Unbalance: The unbalance of athree phase supply voltage consists of a
loss of symmetry of the phase voltage vectors (magnitude and/or angle), created mainly
by unbalanced load. Compliance is verified when 95% of the sequence of valid 10
minute values are within the specified tolerance of normally 2% (in single phase/two
phase supplies 3%). Supply Voltage Unbalance is represented by asingle value and a
single bar. The color of the bar indicates the compliance status for each phase. A green
bar indicates that the parameter iswithin compliance. A red bar indicates that the
parameter does not comply with EN50160.

Harmonic Voltage: Harmonic displays a cluster of bars, one for each phase. The color
of each bar indicates the compliance status that is calculated by adding the status of
Total Harmonic Distortion (THD) and Harmonics 2 thru 25. The bars for Harmonic
Voltage is a hyperlink to the Harmonic graph (see page 8-8).

Interharmonic Voltage: Interharmonic displays a cluster of bars, one for each phase.
The color of each bar indicates the compliance status that is calculated by adding the
status of Total Interharmonic Distortion (T1D) and Interharmonics 2 thru 25. The bars
for Interharmonic Voltage is a hyperlink to the Interharmonic graph (see page 8-8).

Mains Signalling: Mains Signalling is represented by a single value and a single bar.
The color of the bar indicates compliance status that is calculated by adding the status
of each of the defined frequencies (a maximum of five) for its phase. Users can specify
the signalling frequency values under Advanced Options (see Chapter 6 Advanced
Setup Options - EN50160 Power Quality on pages 6-20 to 6-21). A green bar indicates
that the parameter is within compliance. A red bar indicates that the parameter does not
comply with EN50160.




EN50160 Compliance Limits

CH 8/ Reports

Compliance

The table below indicates the limit numbers or range of values required for each
parameter to pass QOS compliance and satisfy EN50160 standard.

Parameter

Limitsfor QOS Compliance to Pass

Un = Low Voltage (LV) Supply nominal voltage, upper limit 1kV
Uc = Medium Voltage (MV) Supply Characteristics - declared voltage, range 1kV to 35kV

Power frequency with
synchronous connection to an
interconnected system

Mean value over 10 seconds
» +1% during 95% of one week
» +4% during 100% of one week

Power frequency with no
synchronous connection to an
interconnected system

Mean value over 10 seconds
» 2% during 95% of one week
e +15% during 100% of one week

Magnitude of the supply voltage
(In low voltage systems, declared
and nominal voltage are equal)

Mean rms over 10 minutes
e +10% of Un or Uc during 95% of one week
e +10% to 15% of Un during 100% of one week

Supply voltage variations (Under
normal operating conditions,
excluding situations arising from
faults or voltage interruptions)

Mean rms over 10 minutes
e 0% of Un or Uc during 95% of one week
» £10% to 15% of Un during 100% of one week

Flicker

Pit < 1 for 95% of thetime
Also 5% normal, 10% infrequent for LV, 4 &6 for
MV

Supply voltage dips

No criteria specified, just reported in DISDIP
table

Short interruptions of the supply
voltage

<1 second for 70% of the short interruptions

Temporary power-frequency
overvoltage between live
conductors and earth

1.5kV for LV
170% for solid or impedance earth,
200% unearthed of resonate earth

Transient overvoltages between
live conductors and earth

Short duration surges. <1 us
Medium duration surges. >1 to <100 us
Long duration surges. >100 us

Supply voltage unbalance
(Under normal operating
conditions)

10 minute mean rms values of the negative phase
sequence component/pasitive phase sequence
component

e <2% during 95% each period of one week

Continued on next page
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EN50160 Compliance Limits, continued I

Compliance The table below indicates the limit numbers or range of values required for each
limits parameter to pass QOS compliance and satisfy EN50160 standard.
(continued)

Par ameter Limitsfor QOS Complianceto Pass

Un = Low Voltage (LV) Supply nominal voltage, upper limit 1kV
Uc = Medium Voltage (MV) Supply Characteristics - declared voltage, range 1kV to 35kV

Harmonic voltage 10 minute mean rms values
(Under normal operating Individual Harmonic voltage up to the 25th shall
conditions) be < the value of Un given under Harmonic
Compliance Limits (see table below) during 95%
of one week
* <8% THD (THD up to the 40th) < 8
Interharmonic voltage Individual Interharmonic voltage up to the 24th-

25th shall be < the value of Un given under
Interharmonic Compliance Limits (seetable on
page 8-8) during 95% of one week

* <8% TID (TID up to the 39th/40th)

Mains signalling voltageonthe | 3 second mean of signal voltages compared

supply voltage against the Meister curve
Harmonic The genera approach of EN50160 isto express all voltage characteristics by reference
compliancelimit to the nominal voltage or declared voltage, as appropriate. The table below indicates
values the Harmonic Compliance Limit valuesin relation to the nominal voltage.
Har monic Number Limit
DC
2 2.0%
3 5.0%
4 1.0%
5 6.0%
6 thru 24 (all even nos.) 0.5%
7 5.0%
9 1.5%
1 3.5%
13 3.0%
15 0.5%
17 2.0%
19 1.5%
21 0.5%
23 1.5%
25 1.5%

Continued on next page
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Interharmonic  The general approach of EN50160 isto express all voltage characteristics by reference
compliancelimit to the nominal voltage or declared voltage, as appropriate. The table below indicates

values the Interharmonic Compliance Limit valuesin relation to the nominal voltage.
I nterharmonic Group Number Limit
DC-1 5.0%
1-2 4.8%
2-3 4.6%
34 4.4%
4-5 4.2%
5-6 4.0%
6-7 3.8%
7-8 3.6%
8-9 3.4%
9-10 3.2%
10-11 3.0%
11-12 2.8%
12-13 2.6%
13-14 2.4%
14-15 2.2%
15-16 2.0%
16-17 1.8%
17-18 1.6%
18-19 1.4%
19-20 1.2%
All other groups 1.0%
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Compliance Statistical Bar Chart I

Compliance Statistical Bar Chart

Chart The Compliance Statistical bar chart displays the seven parameters that are required for

description determining QOS compliance. See pages 8-3 to 8-4 for the description of each of the
EN50160 parameters. The bar chart indicates the percentage of the interval passing the
specified compliance criteria. The color of the bar indicates compliance status. Select
barsin the chart i.e. Power Freguency, Harmonic Voltage, and Interharmonic Voltage
will further display component details when pressed.

View Follow these steps to access the EN50160 Compliance Statistical Bar Chart.
Compliance

i?it;ftlcsbar Action... Result...

STEP 1: From the Home screen,
pre$ Reports. Pre$ EN50160 to Compliance Statistics 15:30:11. Jul 10 03
dISpIay the EN50160 statistical Fowar Frequancy
reports.

Sufpfld W Mariations

The Compliance Statistics bar
chart displays the parameters
required for determining S b R
compliance. A green bar indicates Harmonic Vsitase
that the parameter is within

Flicker

compliance. A red bar indicates L e
that the parameter does not e e ;
Com I With EN50160_ ) , , Bl Y A3Y g A5 98 STY sy AAd
p y | History ‘[ DIsDIp ‘[ Min/Mim1 Exit
Select bars will show component MARK471

detail when pressed.

 Pressthe Power Frequency
bar to view the Power
Freguency Graph. Proceed to
Step 2 on page 8-9.

* Press the Harmonic Voltage
bar to view the Harmonic
Graph. Proceed to Step 3 on

page 8-9.

* Pressthe Interharmonic
Voltage bar to view the
Interharmonic Graph. Proceed
to Step 4 on page 8-10.

» PressHistory to view the
Compliance History table. Go
to page 8-11.

Continued on next page



View
Compliance
Satistics bar
chart
(continued)

CH 8/ Reports

Action... Result...

STEP 1 (continued):

* Press DI SDIP to view the
Event Statistics. Go to page
8-13.

* PressMin/M ax to view the
min/max values for Power
Frequency and RM S Voltage.
Go to page 8-15.

* Press Exit to quit and return to
Home screen.

STEP 2: The Power Frequency
parameter has two ranges
considered for compliance. This
graph displays the status of
parameter with respect to each
range. The bar chart indicates the
percentage of intervals passing
the specified compliance.

» Press Exit to return to the
Compliance Statistical bar
chart.

Power Frequency

16:01:12, Jul 10 03

HINRANGEZ _
HIHRAHGET _

b azd EE EE a5y L T =T

Exit

MARK478

STEP 3: The Harmonic graph
displays the status of each of the
individual harmonics and THD
for each phase. The bar chart
indicates the percentage of
interval s passing the specified
compliance.

* Press Prev/Next to display
Harmonic bars from 1st to
25th.

» Press Exit to return to the
Compliance Statistical bar
chart.

Harmonic Yoltage 16:01:12, Jul 10 03

i ks R Y A5¢ BEL BT BEL AL

Prev Hext Exit
MARK479

Continued on next page



Compliance Statistical Bar Chart, continued I

View Compliance

Statistics bar Action... Result...
chart

(continued) STEP 4: The Interharmonic graph
displays the status of each
individual Interharmonicand TID InterHarmonic Yoltage 16:01:12, Jul 10 03
for each phase. The bar chart o ’

indicates the percentage of W

intervals passing the specified s

compliance. T

IHE

IH5

* Press Prev/Next to display
I nterharmonic bars from 1st to

IH4

IH=

25th IHZ
* Press Exit to return to the Tio
Compl Iance Statlﬁlcal bar i aEd Az aq a5 LT aTd asd asd
chart | i) ki) e |
' MARK480
NOTE Many instruments used for harmonic measurements of power supply systems express

their output with reference to the fundamental component of the voltage, especially
those indicating the THD factor.

Harmonic and Interharmonic values are specified only up to order 25 (EN50160 limit),
for the practical reason that for higher orders, the values are generally so small asto be
impractical to measure. Another reason is because of the difficulty of giving values
which would be relevant to all networks.
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Compliance History

QOS Satus
Summary

Compliance
History table

EN50160 provides ahistorical summary of the QOS compliance eval uations made. The
standard monitoring period is one week, usually beginning Sunday at 00:00 (midnight).
Any compliance evaluation performed in less than one week will receive an Evaluation
Status marked as Incomplete, and Compliance marked as Undetermined. For
completed monitoring periods, Compliance status may either be PASS or FAIL if all of
the specified parametersiswithin limits for 95% or more of the monitoring time period.
A PASS or FAIL status is hyperlinked to the Compliance Statistical Bar Chart.

Compliance History displays a table that summarizes the QOS eval uation status. From
the EN50160 screen on page 8-3, press History. The Compliance History table will
appear as shown below.

Compliance History

Evaluation Ewaluation RM% Event Tran. Event
Status Period Compliance Count Count

6. /B5.-63
Complete | 120081 Pass 8 @

G5 2063 .
Complete | 1opmp |F a1

| Prey | HMemt Exit

MARK472

|
scroll through previous/ PASS (green) or FAIL (red) status is linked to
next items in the list the Compliance Statistical Bar Chart (p. 8-8)

Evaluation Status: The EN50160-specified compliance evaluation period is a 7-day
(one week) period. The evaluation status is Complete if monitoring is done within one
full week, or Incomplete if monitoring is done in less than one week. An evaluation
status is Incompl ete under the following scenarios:

* It isthe current evaluation period and it has simply not completed.

* Itisaprevious evaluation period but not enough data samples were included in the
statistical analysis. This may be due to the following reasons. data was not collected
or too many samples were tagged as unusable due to rms variations.

Continued on next page
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Compliance History, continued I

Compliance Evaluation Period: Displaysthe date and time of the beginning of the eval uation period.
History table Each evaluation period is independent of each other. The default length of evaluation
(continued) period is a 7-day week period by which the unit calculates information in strict

compliance with the EN50160 standard.

Compliance: Displays a PASS (green) or FAIL (red) mark if evaluation is done for a
complete 7-day week period. Compliance displays an Undetermined (black) mark for
incomplete periods. A PASS or FAIL compliance status is hyperlinked to the
Compliance Statistical Bar Chart that shows the seven parameters required for
determining compliance. See Compliance Statistical Bar Chart on page 8-8.

RMS Event Count: Details of rms variation event count are shown in the EN50160
DISDIP table on page 8-13.

Transient Event Count: The complete table for Transient Overvoltages appearsin the
EN50160 DISDIP table on page 8-14.
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Event Satistics

EN50160
DISDIP

UNIPEDE
DISDIP
Satisticstable

The EN50160 DISDIP (distribution of dips) table is based upon the event statistics
calculated by EN50160. It includes the UNIPEDE DISDIP Statistics and the table for
Transient Overvoltages. UNIPEDE DISDIP datais collected and saved on aweekly
basis with the counts reset as the final save occurs. If additional datais detected for an
evaluation period after that period has been saved, that internal datais retrieved and
updated.

RM S variations shown in the UNIPEDE DISDIP tableis afiltered version of the Event
list. The DISDIP table includes those events of rms variation type (sags, swells, and
interruptions). From the Compliance Statistics bar chart screen on page 8-3, press
DISDIP. The UNIPEDE DISDIP Statistics table will appear as shown below.

UHIPEDE DISDIP Statistics 15:49:11, Jul 10 03
] DURATION
DEFTH @ PHcec | sec | sec | sec | sec | sec | mim | min

FRoM | To < [eiea] 105 | esd | xs [ sae [zece] s [ o=

DIFS

@ [ @ @ @ @ @ @ @ @

12 i5 @ @ @ @ @ @ @ @

15 = 2 2 (=] 2 (=] =] (=] =]

) ) @ @ [ @ [ @ [ @

) R @ @ @ @ @ @ @ @

INTERRUFTIONS

72 Jwe | @ [ @ [ @ [ @ [ o [ o [ e =

TEMPORARY OMERMOLTRGES

ne | 1z@ @ @ @ @ @ @ @ @

120 | 148 @ @ [ @ [ @ [ @

ae | 6@ 2 @ 2 @ 2 @ 2 @

€0 | ze@ @ @ @ @ @ @ @ @

P [ @ @ @ @ @ @ @

| | 1] [

| Page 1 | Page 2 | Page 3 Exit
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Display table for Transient Display DISDIP 3D
Overvoltage (p. 8-14) Graph (p. 8-14)

RM S Event Count: The table shows rmsvariations of specified range of magnitude and
duration, also called bins. For example, an rms variation with a magnitude of 80-90%
of nominal and 1-5 cyclesin duration is one bin, whereas 80-90% and 10-30 cyclesis
another, 70-80% and 10-30 cyclesis another, and so on. Each time that the
characteristics of an rms variation match the criteria of the bin, the counter is
incremented. RM S phenomena are typically found in bin groupings such as:

» DIPS - classified in 5 Magnitudes x 8 Durations
* Interruptions - classified in 1 Magnitude x 8 Durations
» Temporary Overvoltages - classified in 5 Magnitudes x 8 Durations

Continued on next page
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Event Statistics, continued L

UNIPEDE The DISDIP table also includes those events of Transient type. Scroll down the next
DISDIP page of the UNIPEDE DISDIP Statistics table to display datafor Transient
Satisticstable  Overvoltage as shown below.
(continued)
Transient Owervoltage Counts
118 126 5]
126 146 5]
146 156 5]
156 ZEE 5]
ZEE 5]
l Page 1 1l Page 2 1[ Page 3 ) T‘
MARK474
Display table for RMS Display DISDIP 3D
Events (p. 8-13) graph (see below)

Transient Event Count: Transient phenomena are typically found in bin groupings such
as.
» Transient Overvoltage - classified in 5 Magnitudes x 1 Count

The EN50160 DISDIP 3D Graph is an object representation of the table for rms
variations found in page 8-13. The graph offers a quick and visual way to see what
category most of the rms disturbances fall into, whether as Dips, Interruptions, or
Temporary Overvoltages.

UHIPEDE DISDIP Statistics 153:35:11, Jul 10 D2

T
Duration =
[sec)

i Page 1 r[ Page 2 r[ Page 3 Exit

mill
MARK475

Display table for RMS  Display table for Transient
Events (p. 8-13) Overvoltage (see above)
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Min/Max Table for Power Frequency and RMS Voltage

Min/Max table

CH 8/ Reports

Hin Max
Power Frequency EEX CEXE]
— ¥ Unbalance [5§2-51) Jun £2 04 Jur 22 04
15000 15000
HMaanitude of Supply o.8E Az0.ET
Yoltage — ¥rms Jun z= o4 Jun 2= o4
1E:20:00 1E:20:00
Max Yalues Phase A Phase B Phase C
Rapid Yrms 120,27 058 1E0.EE
Change Jun Z3 04 Jun Z3 04 Jun 23 04
15000 15000 15000
: 0,00 0,00 0,00
Flicker (plt} [Jorn == 04 Jun == o4 Jun 2= 04
1E:20:00 1E:20:00 1E:20:00
— ey, —
Prev Hext Exit
— _
MARK476
Harmonic # Phase A Phase B Phase C
TED 0.5% 0.05
THD Ton £5 04 Ton £5 04 Ton £5 04
16:20:00 16:20:00 16:20:00
155 0,00 0,00
E Jun 25 04 Jun 25 04 Jun 25 09
15:S0:00 152000 15:20:00
130 o o0
3 Jun 22 0q Jun 22 0q Jun 22 049
1E:S0:00 152000 1E:30:00
124 0,00 0,00
4 Jun 22 0g Jun 22 0g Jun 22 09
1E:20:00 1E:20:00 1E:20:00
1,40 0,00 0.0
5 Jun 25 04 Jun 25 04 Jun 25 09
152000 152000 15:30:00
—
Prev Hext Exit
N .
MARK477

v .
press to show Harmonic
values up to order no. 25

The Min/Max table displays the minimum and maximum values for Power Frequency
and RM S Voltage along with the time and date of occurrence. Maximum phase values
of Rapid Voltage Change, Flicker, Supply Voltage Unbalance, and Harmonic are also

displayed along with time and date of occurrence.

From the Compliance Statistics bar chart screen on page 8-8, press Min/Max. The Min/
Max table will appear as shown below.
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Overview

Overview

Annunciator
panel

In this section

8-16

Section B

Status Report in Annunciator Panel

Status summary for three report types - Standard PQ, EN50160, and Mator Quality -
can be displayed via the annunciator panel. Real time data, event count, or user-
specified calculated datais available in the matrix display of the annunciator panel.
When monitoring is on, the annunciator panel displaysthe status of a parameter using a
color scheme. Journal data and events can be directly viewed from the annunciator
panel.

For example:
From the Reports screen, press Status. The annunciator panel will display Standard PQ
preset parameters by default (shown below).

RM5 Yoltage RM: Current Frequency

.8
-82 | w60.00
B

Transient

Active Power

Yoltage THD
n B.
8.
B.
B.118

MARK600

NOTE: Where applicable, the three values reported within a parameter in the
annunciator panel refer to measurements on channels A, B, C, and D respectively. The
measurement values for each channel are updated approximately once per second while
monitoring is on.

The following topics are covered in this section.

Topic See Page
Panel Setup Options 8-17
Panel Operation 8-19
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Panel Setup Options

Setup options

Press Options to select the Preset parameters and/or Panel Size to display.
Presets provide a set of default parameters that will be displayed in the annunciator

panel. The screen matrix size can aso be customized (Small, Medium or Large)
according to user application.

The sample screens below show preset parameters for Motor Quality setup.

RM: Current ¥ RM: Imbalance

Preset: Motaor Buality

TR
Load Preset

Panel Size:

TR
[ Small (424)
(r—
[# HMedium (3x3)
[ 1
I_ Large [(2x2)

Yoltage THO

tive Sequen..

I. 285
oK Cancel
Options A Exit A
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RHM5 Current ¥ RM: Imbalance

Select Preset:

Standard PO

EH50160

-
=

E Hotor Quality

Yoltage THO

| S |

0K Cancel iy

| — —

Options | Exit

MARK603

The following are the three different presets available:

Sandard PQ uses the standard power quality parameters based on |EEE 1159 PQ
standard. Thisincludes basic power parameters such as volts, amps, watts, event
counters, THD, and flicker.

EN50160 displays parameters as specified by the EN50160 standard.

Motor Quality displays parameters that affect the operation of motors.
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Panel Setup Options, continued

Preset
parameters

The table below shows the default parameters on display in the annunciator panel. Note
however that you can edit and change the parameter settings using the Edit Panel

8-18

function described on page 8-22.

Setup Parameters
Standard | RMS Voltage RMS Current Frequency
PQ Sag Swell Transient
Pst Voltage THD Active Power
EN50160 | RMS Voltage Frequency V RMS Imbalance
Sag Swell Transient
Pst Voltage THD Current THD
Motor | RMSVoltage RMS Current V RMS Imbalance
Quality | True Power Factor | Horsepower Derating Factor
Voltage THD Fund | Current THD Fund | Negative Sequence
Current
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Panel Operation

Annunciator
panel color
scheme

Annunciator
pané links

The annunciator panel displays metered data for the selected parameter. The metered
datais updated once per second. Thisis the same data that appears in the meter screen,
and used in calculating journals. If the selected parameter is not journalled, the rms
event or transient event count can be selected to appear in the panel instead of
journalled data.

Disabled parameters appear in gray. A panel is considered disabled if none of the limits
were Set.

Enabled parameters, on the other hand, are color-coded. A panel is active while the
instrument is monitoring or by loading a previously saved file from the data card. An
active panel can have two or three states (Normal, Moderate, or Severe). When
monitoring, parameters that are within limits are shown in green (indicates Normal
state). Those that are moderately out of limits, exceeding Low or High threshold limits,
are shown in yellow (indicates Moderate state). Parameters that are extremely out of
limits, exceeding Very Low or Low threshold limits, are shown in blinking red
(indicates Severe state).

Users may choose to plot a parameter since the panel islinked to the plot screen.
Simply select the parameter if you want to view it in detail. Use View Graph to display
the parameter plot and use View Limitsto view the parameter threshold values.

The properties of apanel can aso be customized. Use Edit Panel to enable/disable
channelsto plot.

The next pages show how to view a parameter in detail using the annunciator panel.
The same procedure applies even when you select different journal categoriesto plot.
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Panel Operation, continued I

Parameter data The following procedure describes how to view parameter details in the annunciator
plot panel.

Action... Result...

STEP 1: From the Home screen
press Reports. Select Status to

BEHM3 Current ¥ RM% Imbalance
display the summary report via An 2B.87 | = B
the annunciator panel. s 3. 87 |s B
c 38.87 |c B
FOR EXAMPLE: Hoxseposes
The summary report type : 2 ?;g
described hereisfor Motor c 4. 159

Qua“ty $tup CIICk on V RMS Yoltage THD (Fu.. | Current THD (Fu.. | Hegative Sequen.
Imbalance to view the parameter A B, " B.B52

in detail.Proceed to Step 2. B E.E B B.B851 | «@.285
c B. c B.B852

Options Exit

MARK608

STEP 2: Pressto select the
pal’ame'[er that yOU Want tO VieN RHM5 Current ¥ RM: Imbalance
in detail. n 38_87 || B8

Horsepower

™
Yiew Graph

 PressView Graph to display
the data plot for V RMS
Imbalance. Proceed to page 8-

21. [_ Yiew Limits
e PressView Limitsto d|sp|ay Yoltage THO l_ Edit Panel
the threshold values crossed.

Proceed to page 8-22.

* Press Edit Panel to display the Options | Ewit
tab function where you can MARK609
disable/enable parameters/
channelsto plot. Proceed to NOTE: An activity indicator periodically appears
page 8-22. in the middle of the screen signifying that data

monitoring is on and the unit is actively
characterizing events and searching database.

Continued on next page
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Parameter data
plot (continued)

Action... Result...
FOR EXAMPLE:
Once View Graph is selected, e

coordinatesfor V RMS
Imbalance event aredisplayedon | |
screen.
NOTE: Imbalance is the rms
deviation calculation per channel
if the instrument isin Standard

5.E50

PQ Mode. It will display the : G
ANSI definition of unbalance for o Lo & F 2
ChanneISA, B and C |f the 1220000 - 425000, Dec 22 08 5 MINSADiv

&, & Param Exit

sel ected monitoring modeis other
than EN50160. When monitoring MARKGLD
under EN50160 mode, I mbalance

will beasimplevalueasper IEC | |*f Param 1 Param 2 )

definition, defined as the sum of Plot al: | ¥ Unbal

negative sequencing components i=. e

divided by the sum of positive Plot #2:

seguencing components (similar .

to meter readings under Meter

I\/Iode)_ Plot 1#3:

* Press the Magnify button to Plot #d:
use the zoom features and to ° I
view plot coordinatesin detail. | |7 e

L L L =
—

MARK611

* Press Param to show the
trigger parameter and channel/s
displayed on screen.

* Press Exit to return to the PQ
Status screen.

Continued on next page
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Panel Operation, continued

Parameter data
plot (continued)

8-22

Action...

Once View Limitsis selected,
threshold values crossed that
cause the V RM S Imbalance
event are displayed on screen.

Result...

RM: Current ¥ RM: Imbalance

¥ RMS Imnbalance Lirnits
¥-Hiah High Low Y-Low
A 2. aae 168684
E 2. gaa 1. 686
c 2. aaa 1. 8@
Yolta
A E Ma
B E
(TT— —
c E 1.4 Cancel
Options Exit
MARK612

Once Edit pand is selected, the
window where you can select
Metered Data journal categories
to plot is displayed.

You can also view the trend plot
for sag, swell, and transient by
pressing the Status button.

RHM5 Current
n 36887

This Tab will Dislay:

¥ RM: Imbalance

n B

™
Hetered Data

TR
Status (5ag, Swell etcl

Yoltage THO

Cancel

Options Exit
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Overview

In thischapter

CHAPTER 9

Downloading Events

The 440S alows users to download, archive and view event datain a computer. This
section discusses the external communications device and software applications

necessary to transfer and store 440S data files to a computer.

Topic See Page
External Communication Interface 9-2
Connection Setup via RS232 9-3
Connection Setup viaUSB 9-4
Connection Setup via Ethernet 9-5
Connection Setup viaModem 9-6
Downloading Events via NodeL ink® 9-10
Viewing Events via DranView® 9-11
DranView® with HASP 9-12
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External Communication Interface

External Communication Interface

| solated
Communications
M odule

To download events from the 440S through the optical port, you must have the
following: a personal computer or laptop with Windows® operating system with either
RS232 seria port or network adapter, NodeLinke, and the appropriate | solated
Communications Module assembly as described below.

The Isolated Communications Module assembly consists of two parts:

1. A fiber optic cable (P/N 900406) which connects the 440S optical seria port to the
communication module;

2. The 440S communication module which is available in three types:
¢ a9-pin RS232 Communication Module (P/N COMM-RS232)
* aUSB Communication Module (F/N COMM-OUA)
« an Ethernet Communication Module (F/N COMM-OEA)

The 440S communication modules are optically isolated devices using infrared light to
transfer text and graphics to a computer running NodelL inke. These modules are
designed to connect the 440S optical seria port to the appropriate interface - either a
standard RS232 serial port connector, USB adapter, or Ethernet adapter.

With NodeLinke® you will be able to download data, upload or download instrument
setups, or view real time meter data from the 440S. The downloaded data can be
viewed using the DranView® application.

Each adapter interface is supported using the computer’s standard serial ports.
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Connection
setup via RS232

RS232 PLUG o
w
RS232 - FIBER OPTIC
ADAPTER

The following procedure and diagram describe how to connect the 440S to a computer
viaRS232. Once the physical connection is done, see Chapter 4 Instrument Settings -
Communications on page 4-10 for instructions on how to enable the 440S settings to
communicate with external devices.

1. Connect one end of the fiber optic cable (P/N 900406) into the Fiber Optic Serial
Data Port located on the left side panel of the 440S.

2. Connect the other end of the fiber optic cable into the Fiber Optic Port on the plastic
housing of the 9-pin/RS232 Communication Module (F/N COMM-RS232).

3. Connect the 9-pin RS232 connector to any available serial COM port on your
computer.

NOTE: If the RS232 COM port on your computer supplies voltage power, the battery
charger/UPS for DC power input is not required. Otherwise, COMM-RS232 requires
that an external power source be connected. For external power supply, use the optional
accessory Battery Charger/UPS (P/N XBC-PX5) available from Dranetz.

Connect the DC plug from the battery charger/UPS to the 12V, 3W max input jack on
the RS232 adapter. Configure the AC power plug of the battery charger by sliding the
proper plug supplied (US, Euro, UK or Australia) and locking it into place. Connect the
AC power plug of the battery charger to the proper power source 120V AC for UStype
plug or 230V AC for Euro, UK or Australiatype plug.

4. Refer to the NodeLink® User’s Guide (P/N UG-NODEL INK) for instructions on
how to set up aNodeLink site.

DC POWER
INPUT

FIBER OPTIC

TO 440S
3 OPTICAL
PORT
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External Communication Interface, continued

Connection

setup via USB

TO PC
usB
PORT

The following procedure and diagram describe how to connect the 440S to a computer
viaUSB. Once the physical connection is done, see Chapter 4 Instrument Settings -
Communications on page 4-10 for instructions on how to enable the 440S settings to
communicate with external devices.

1. Connect one end of the fiber optic cable (P/N 900406) into the Fiber Optic Serial
Data Port located on the left side panel of the 440S.

2. Connect the other end of the fiber optic cable into the Fiber Optic Port on the plastic
housing of the 9-pin/RS232 Communication Module (P/N COMM-RS232).

3. Connect the 9-pin RS232 connector to the USB to RS232 Serial Adapter.

4, Install the software on the compact disc that came with your USB to RS232 Seria
Adapter. Thiswill create avirtual COM port on your computer at the next available
serial port.

5. Connect the USB cable from a USB port on your computer to the USB socket of the
RS232 Serial Adapter.

6. Check the Device Manager in the Windows® control panel to identify the new COM
port number created by the USB - RS232 Serial device. Use this COM number to
connect the 440S with NodeLinke.

7. Refer to the NodeLink® User’s Guide (P/N UG-NODELINK) for instructions on
how to set up a NodeLink site.

FIBER OPTIC

DRANETZ

RS232 - FIBER OPTIC
ADAPTER

TO 4408
OPTICAL
PORT

i
! USB TO RS232 !

| L ADAPTER

o
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Connection
setup via
Ethernet

The following procedure and diagram describe how to connect the 440S to a computer
via Ethernet. Once the physical connection is done, see Chapter 4 Instrument Settings -
Communications on page 4-10 for instructions on how to enable the 440S settings to
communicate with external devices.

1. Connect one end of the fiber optic cable (P/N 900406) into the Fiber Optic Serial
Data Port located on the |eft side panel of the 440S.

2. Connect the other end of the fiber optic cable into the Fiber Optic Port on the metal
housing of the Ethernet Communication Module (F/N COMM-OEA).

3. The COMM-OEA requires connection to an external power source. Connect the DC
plug from the AC adapter supplied (P/N 11707-G1) to the 12V, 3W max input jack on
the Ethernet adapter. Configure the AC power plug of the battery charger by sliding the
proper plug supplied (US, EURO, UK or Australia) and locking it into place. Plug the
AC power plug of the battery charger to the proper source 120V AC for UStype plug
or 230V AC for Euro, UK or Australiatype plug.

NOTE: For battery backup operation, replace the AC adapter with the optional
accessory Battery Charger/UPS (P/N XBC-PX5) available from Dranetz.

4. Set the IP configuration of the Ethernet Communication Module. Consult your 1T
Department for the appropriate setting of your local area network. See Chapter 4
Instrument Settings - Communications on page 4-10 for the procedure on how enter 1P
settingsin the 440S.

5. Connect the Ethernet port on the Ethernet Communication Module to the local area
network to which your computer is connected to.

6. Install the software contained in the compact disc that came with your Ethernet
Communication Module. Thiswill install the*Real COM Installer Program” plus some
utility programs from MOXA Technology, Inc.® for the Ethernet Communication
Module on your computer.

7. Run the Real COM Installer. Map and activate a COM port to the first available
COM port on your computer.

8. Refer to the NodeLink® User's Guide (P/N UG-NODELINK) for instructions on
how to set up a NodeLink site.

FIBER OPTIC

_ TO440s
OPTICAL
PORT

DC POWER
INPUT

NOTE: SET ALL
SWITCHES IN
OFF POSITION,
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External Communication Interface, continued L

Connection
setup via
Modem

9-6

When configuring both the 440S and NodeLink® for modem communications, keep in
mind that the 440S uses afiber optic seria port in order to maintain electrical isolation.
This means that there are no control signals available to a modem to use for
handshaking and flow control.

It is highly recommended that identical modems be used on the 440S and the computer.
Identical modemswill have the sameinternal buffering and are more likely to negotiate
modulation, speed, and error correction suitable to both modems. If the modems used
are not identical then both the 440S and the computer should have modems with the
same chipset (i.e. Rockwell, Lucent).

When configuring for modem communications, the first decision to be madeisthe port
speed for both ends of the communications link. Thisis the speed at which the 440S
communicates with its modem and the speed at which the computer communicates
with its modem. The same speed should be chosen for both. Ideally the speed should be
at or just below the anticipated modem connect speed. Since most modems today will
attempt to connect at least at 56 kbps, 38.4 kbps would be a good choice for the two
port speeds. This helps to prevent possible modem buffer overflow.

Follow the steps below to configure the 440S for a port speed of 38.4 kbps. See Chapter
4 Instrument Settings - Communications for the 440S screen interface.

1. Connect the modem to the 440S communications adapter.

2. Turn on the modem.

3. From the 440S home screen, click on the Preferencesicon.

4. Choose Communications from the Instrument Settings Setup Menu.

5. Verify that both the Enable Communications and External M odem Connected
checkboxes are enabled (checkboxes checked).

6. Check to enable 38400 under Baud Rate (bps).
NOTE: The port speed of 38400 (38.4 kbps) used above may be substituted with
57600. Experiment to find the maximum port speeds that will work for the system.

7. Note the modem initialization string at the bottom of the screen. Do not exit this
screen yet since you may be modifying this string after you have the Windows® modem
configured.

Continued on next page
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Connection
setup via
Modem
(continued)

NodeLink® uses Windows® TAPI when accessing modem communications resources.
The assumption is that the Windows® modem to be used for 440S communications has
been properly installed prior to executing this procedure.

If the modem is not on, or was not on when Windows® was started, it may be necessary
to turn the modem on and restart Windows®. Windows® searches for installed serial
modems at startup. If it does not find them, it may not allow them to be configured in
the Control Panel.

Follow the steps below to configure the port speed for the Windows® modem in the
computer:

1. Pressthe Start button.

2. Select Settings and then Control Panel.

3. Double-click on Phone and Modem Options.
4. Select M odems in the subsequent dialog box.

5. Inthelist of modemsthat is displayed, click to highlight the modem in question and
select Properties.

6. On the General tab of the modem properties dialog box, select 38400 as the
maximum port speed.

7. Click OK to exit from the open dialog boxes.
8. Close the Control Panel.

It isimportant to note that the port speed of 38400 (38.4 kbps) may be substituted with
57600. Experiment to find the maximum port speeds that will work for the system.

Continued on next page
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External Communication Interface, continued L

Connection
setup via
Modem
(continued)

Modem
initialization
string command

Back at the 440S, the last step in configuring the modem communicationsis to modify
the modem initiaization string to match the modems and chipsets being used. The goal
isto configure for the following:

» Restore factory settings.

 Set auto-answer to answer on one or two rings (more than two rings are allowed but
at some point the number of rings may start to conflict with NodeLink® timeouts).

 Turn hardware flow control off since you are using a "two-wire" connection (fiber
optic port).

» Set amodem inactivity timeout of 60 seconds. The modem will hang up after one
minute of continuous inactivity on the line.

¢ Select the minimum allowable baud rate.

Follow the steps below to change the modem initialization string. See Chapter 4
Instrument Settings - Communications for the 440S screen interface.

1. From the 440S Communications Settings screen used to configure modem
connection speed, click on the Change button to the right of the string field display.

2. Userthe virtual keypad that appears on the screen to change and enter the new string
command. The modem initialization string commands for the Conexant (Rockwell)
chipset and the Agere (Lucent) chipset are discussed in the next section.

3. When done, click on OK to accept changes in modem communications settings.

Thefollowing isthe AT initialization string for a modem using the newer Conexant
(Rockwell) chipset:

AT& F;S0=2;+IFC=0,0;S30=6

Where:

AT isthe modem attention command

& F ingtructs the modem to restore factory configuration

S0=2 turns auto-answer on and sets the number of ringsto answer to two.
+IFC=0,0 turns flow control off.

S30=6 sets a 60 second inactivity modem hang up timeout.

; isacommand delimiter.

NOTE: It may be necessary to adjust the modem connection speeds to specify a
minimum baud rate. Thisis possible using the +M S modem command. Check the
modem manual for use of the +MS command. There are severa varieties of the
command. Typically, amodem modulation scheme and minimum and maximum
transmit and receive speeds can be specified. Using Hyperterminal, it is possible to get
alist of the possible command ranges and syntax by typing AT+MS=2.

Continued on next page
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Modem
initialization
string command
(continued)

Thefollowing isthe AT initialization string for a modem using the Agere (Lucent)
chipset:

AT& F;S0=2;& K0;%EQ0;S30=6

Where

AT isthe modem attention command.

& F ingtructs the modem to restore factory configuration.

S0=2 turns auto-answer on and sets the number of rings to answer to two.
& KO turns flow control off.

%EQ disables baud rate fall back/fall forward.

S30=6 sets a 60 second inactivity modem hang up timeout.

; isacommand delimiter.

A similar note regarding connect speeds applies. Try using the AT-V90= command and
modifying the contents of S registers S37 and S38.

9-9



Downloading Events via NodeLink”

Downloading Events via NodeLink®

NodeL ink®
application

9-10

NodeLinke® is a Windows®-based program enabling the user to download, archive and
visualize (using DranView®) event-type data from avariety of Dranetz
instruments including the 440S.

Users are strongly advised to always keep their NodeL ink® and 440S programs current
with the latest version released by Dranetz. NodeLink V2.5 or higher isrequired
to download events from PowerGuia 440S firmware V1.8 or higher.

Log on to the Dranetz website, www.dranetz.com, to download the latest

440S firmware version. See Chapter 1 Getting Started - Upgrading Firmware from a
Data Card on page 1-10 for instructions on how to download and install the |atest 440S
firmware upgrade from the web. Contact the Dranetz Customer Service

Department for further information and assistance on upgrading the 440S firmware.

NodeL ink® communicates directly with the 440S using the external communications
devices described on pages 9-2 to 9-9. Depending on the communication assembly
used, NodeL ink® can communicate with the 440S either by RS232 serial port, USB,
Ethernet, or modem connection.

Data files downloaded by NodeL ink® can then be seamlessly transferrred to a viewer
application such as DranViewe.

Contact the Dranetz Customer Service Department at (732) 287-3680 or 1-800-
372-6832 for more details on how to get a copy of the NodeLink® and DranView®
applications. Refer to the NodeL ink® User’s Guide (P/N UG-NODEL INK), included in
the NodeL inke® software package, for instructions on how to set up a NodeLink site.
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Viewing Events via DranView®

DranViewe with DranView® isan optional viewer and data analysis software. Data collected by the 440S

440S driver

DranView®
application

must first be transferred to a computer via NodeLink® so that they can be archived and/
or viewed using DranViewe.

Users are strongly advised to always keep their DranView® and 440S programs current
with the latest version released by Dranetz. DranView® V5.8 or higher with 440S
driver is required when using PowerGuia 440S firmware V1.8 in the computer:

DranViewe is available in soft key version (without HASP) and in hard key version
(with HASP).

DranViewe soft key version does not require a hardware lock or HASP in order to work
properly in acomputer.

DranViewe hard key version can be installed in multiple computers, but can only be
used in acomputer where aHASP driver is properly installed. A HASP is available for
installation to either the USB port or the Printer/Parallel port.

IMPORTANT: BEFORE ATTEMPTING TO INSTALL DRANVIEW WITH HASP,
READ THE INSTRUCTIONS FOUND ON PAGE 9-12 AND/OR THE
INSTALLATION GUIDE THAT CAME WITH YOUR DRANVIEW® SOFTWARE
PACKAGE.

DranViewe isa Windows® 98/NT/2000/X P compatible program that is used to access
and retrieve files from a data card or from other disk media compatible with MS-
Windows® operating system. Following are the features and highlights of the
DranViewe application:

* Direct interface with NodeLink® communications software

» Two-pane browser (timeplots and waveforms simultaneously)

» Multiple ZOOM levels (up to 15 times)

» Advanced Harmonic analysis (DFT/FFT) featuring phasor diagrams and flexible
data presentation

* Toolbar and Button support

» Drop-down Events list

* Multi-parameter time plots

» Time measurement tool (delta measurement)

» Savesdatato .DNV (DranView® compressed format) or convertsto ASCI|

* Status bar displaystime, date and selected pane parameters

» Accelerator keys and right mouse button support

 Cut and paste to other applications

* Email .DNV datafilesdirectly from DranView®
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DranView"’ with HASP L

DranView® with HASP

DranView®
system
requirements

Installation
procedure

9-12

The minimum system specifications for proper installation and operation of DranViewe
are shown below. Users are strongly advised to follow the recommended
specifications for optimal DranView® operation. The recommended specifications are
especially encouraged for use with instruments that allow generation of very large
databasesi.e. PX5, PG4400, and PP4300 Multi-DAQ. The Compact Flash storage
mediain these instruments are able to handle very largefiles.

Operating System MS Windows® 95, 98 SE, NT 4.0, ME;
Win 2000 or Win XP recommended

Processor Pentium class or higher
Clock Speed 133 MHz or higher
Memory 128 MB or higher;

512 MB or higher recommended

Disk Requirements 12 MB disk space for ingtallation
128 MB disk free space for file conversion;
512 MB disk free space for file conversion recommended

M onitor VGA or better;
Hi-color 800x600 or higher recommended

The DranView® with HA SP software package includes the HASP and the CD-ROM
containing the DranView® program and the User’s Guide.

WARNING: DO NOT insert the HASP before installing DranViewe. Otherwise,
M S Windows® will fail to find the proper driver for the HASP but may still add a non-
working HASP driver to the Device Manager (Control Panel System). In this case,
the HASP driver needs to be manually removed from the Device Manager. When
done, restart the computer and reinstall DranView® from the CD-ROM.

NOTE: If you arerunning MSWindows® NT, ME, 2000 or XP, you must have
administrator privilegesto do a proper install.

STEP 1: Install the DranViewe program from the CD-ROM. Follow the instructions
below to install DranView.

eInsert the CD-ROM with the DranViewe program in the disc drive.

*Auto Run will automatically start to install DranViewe.
If not, click the START button and select RUN. Type d:\setup (or whatever
disc drive DranView isinserted), and press ENTER.

Follow the on-screen instructions to continue installing DranViewe.

Continued on next page



CH 9/ Downloading Events

Installation STEP 2: There are two types of HASP available: one which can be keyed to the USB
procedure port and another which goesinto the Printer or Parallel port (see figure
(continued)

below). Depending on type of HASP, insert in the appropriate USB port or
Printer/Parallel port in the computer. Align the HASP to the keyed port and
push gently to lock it in place. Keep the HASP in the port while using the
DranViewe application.

The HASP is programmed to alow DranView® to work with a specific
Dranetz product. Thetable on page 9-14 liststhe HASP ID labelsthat go
with the corresponding Dranetz product.

NOTE: Make sure to write down the serial number of your HASP and keep this
information in a secure place. The serial number isrequired to replace HASP in case it
gets lost or destroyed.

HASP for USB Port

HASP ID LABEL

HASP for Printer or Parallel Port

Top Side Bottom Side

= = = =

HASP? [ |

DRANETZ—BMI
EDISON, NEW JERSEY DVPXHASP—-P
MADE IN U.S.A.

COMPANY ID LABEL HASP ID LABEL

Continued on next page
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DranView" with HASP, continued

Installation The table below shows the HASP ID labels that go with the corresponding Dranetz
procedure product.
(continued)
ID Label
Supportsthe following HASP for HASP for Printer
Dranetz products USB Port or Parallel Port
PP4300 PQLite; 808; Multi-DAQ DV4300HASP DV4300HASP-P
PX5; PX5-400; 4400; PowerGuia 440S; DVPXHASP DVPXHASP-P
PowerVisa 440J
All Dranetz productsincluding PX5, DVPXALLHASP | DVPXALLHASP-P
4400, 440S and 440J with MATH, PQDIF
driver
PX5; 4400; 440S; 440J; 658; PP1; 4300 |DVDRANHASP | DVDRANHASP-P

STEP 3: Start DranView®. Double-click the DranView® icon at any time to start

DranViewe.

For additional information, refer to the on-line Help documentation included
in the DranViewe application or the DranView® User’s Guide. The Getting
Started section of the User’s Guide provides a complete description of how to

use DranViewe.

NOTE: If the HASP is not inserted (or is not detected), DranViewe will

operate in DEMO mode only.

Customer If any item is missing, or for installation or operating assistance with the DranView®
service and software package, please contact the Dranetz Customer Support at (732) 287-
support 3680 or 1-800-372-6832.

Aspart of our continuing quality development effort, and in the event of finding serious
bugs, Dranetz may occassionally post a self-installing upgrade patch which users

can download for free. The patch may be found at the Dranetz website
www.dranetz.com under “ Software Packages and Updates’. The upgrades are
available to users who are registered owners of DranViewe. They will not work for
demo or unregistered installations of DranViewe.

9-14




Overview

Introduction

Ordering
information

APPENDIX A

Optional Accessories

This appendix lists the optional accessories for 440S. It covers the hardware
accessories available for use with the 440S and the Dranetz software applications
used to download and view event datain a computer.

Topic See Page
Hardware Accessories List & Descriptions A-2
Software Accessories List A-8

To order accessories, contact Dranetz Customer Service Department at:

Dranetz Tel: (732) 287-3680
1000 New Durham Road Tel: 1-800-372-6832
Edison, NJ 08818-4019 USA FAX: (732) 248-1834
Attention: Customer Service www.dranetz.com




Hardware Accessories List and Descriptions

Hardware Accessories List & Descriptions

Hardware
AccessoriesList
Accessory Part Number

Current Probes
Current Probe Assembly, 10 to 500 A RMS TR-2500
Current Probe, 10 to 500 A TR-2500A
Current Probe Assembly, 0.1to 10 A RMS TR-2510
Current Probe, 1to 10 A TR-2510A
Current Probe Assembly, 300 to 3000 A RMS TR-2520
Current Probe, 10 to 3000 A TR-2520A
Current Probe Assembly, 1to 30 A RMS TR-2021
Current Probe Assembly, 1to 300 A RMS TR-2019B
Current Probe Assembly, 10 to 1000 A RMS TR-2022
Current Probe Assembly, 10 to 3000 A RMS TR-2023
LEMFLEX Probes
LEMFLEX Current Probe, 30A/300A/3000A, 24" RR-3035A-24
LEMFLEX Current Probe, 30A/300A/3000A, 36" RR-3035A-36
LEMFLEX Current Probe, 30A/300A/3000A, 48" RR-3035A-48
LEMFLEX Current Probe, 60A/600A/6000A, 24" RR-6035A-24
LEMFLEX Current Probe, 60A/600A/6000A, 36" RR-6035A-36
LEMFLEX Current Probe, 60A/600A/6000A, 48" RR-6035A-48

Battery Powered DRANFLEX Probes

DRANFLEX Current Probe, 300A/3000A, 24"
DRANFLEX Current Probe, 300A/3000A, 36"
DRANFLEX Current Probe, 300A/3000A, 48"
DRANFLEX Current Probe, 600A/6000A, 24"
DRANFLEX Current Probe, 600A/6000A, 36"
DRANFLEX Current Probe, 600A/6000A, 48"

DRANFLEX4300-3K24
DRANFLEX4300-3K 36
DRANFLEX4300-3K48
DRANFLEX4300-6K24
DRANFLEX4300-6K 36
DRANFLEX4300-6K48

DRANFLEX Probes for use with External Battery

Charger (P/N DF-PSP)

DRANFLEX Current Probe, 300A/3000A, 24"
DRANFLEX Current Probe, 300A/3000A, 36"
DRANFLEX Current Probe, 300A/3000A, 48"
DRANFLEX Current Probe, 600A/6000A, 24"
DRANFLEX Current Probe, 600A/6000A, 36"
DRANFLEX Current Probe, 600A/6000A, 48"

DRANFLEXPP1-3K24
DRANFLEXPP1-3K 36
DRANFLEXPP1-3K48
DRANFLEXPP1-6K24
DRANFLEXPP1-6K36
DRANFLEXPP1-6K48

Continued on next page




Hardware
AccessoriesList
(continued)

APPENDIX A/ Optional Accessories

Accessory Part Number
AC/DC Current Probes
AC/DC Current Probe, 150A, Without AC Adapter PR150/SP1
AC/DC Current Probe, 150A, Battery Powered PR150/SP2
AC/DC Current Probe, 1500A, Without AC Adapter PR1500/SP7
AC/DC Current Probe, 1500A, Battery Powered PR1500/SP8
Current Probe Adapter Cables
Adapter Cable, 658 Current Probe to 4300 CA-4300
Adapter Cable, 4300/LEMFLEX CA4300LEM
AC Adapter with 4 Phase Adapter Cable for LEMFLEX RR/PS/4P
Probes
Probe Adapter Cable for LEMFLEX , Hypertronics to TRTOREDEL
Redel
For Use with Current Probes PR150/SP1 and PR150/SP2
AC Adapter, 9V, US T402-P5P-ND
AC Adapter, 9V, EURO T408-P5P-ND
Voltage Probes
Fuse Voltage Adapter, for single phase connection FVA-1
Fuse Voltage Adapter, for three phase connection FVA-4

Single Phase Measurement Cord, 115V, US

SPMEASCORD-US

Single Phase Measurement Cord, 250V, Europe

SPMEASCORD-EURO

Single Phase Measurement Cord, 250V, UK

SPMEASCORD-UK

Single Phase Measurement Cord, 250V, Australia

SPMEASCORD-AUST

Data Card

Compact Flash Data Card (32 MB) 32MDATA
Compact Flash Data Card (64 MB) 64MDATA
Compact Flash Data Card (128 MB) 128MDATA

Compact Flash Card Reader, Parallel

FLASHREADER-P

Compact Flash Card Reader, USB

FLASHREADER-USB

| solated Communications M odule Assembly

Fiber Optic Cable 900406
External Communication Adapter

RS232 - Fiber Optic Adapter COMM-RS232
LAN - Fiber Optic Adapter COMM-OEA
USB - Fiber Optic Adapter COMM-OUA

Continued on next page



Hardware Accessories List & Descriptions, continued

Hardware
AccessoriesList
(continued)

Accessory Part Number
Miscellaneous Har dware
Weather Resistant Enclosure ENCL-HH
Soft Carrying Case SCC-4300
Reusable Shipping Container RSC-4300
Battery Pack, 7.2V, 2.7Ah BP-PX5
External Battery Charger/UPS XBC-PX5
External Battery Charger with LEMFLEX Adapter Cables | LF-PSP
External Battery Charger with DRANFLEX Probe Power | DF-PSP
Adapter
Isolated Current Transformer 0.1A to 5A |SO-65X-5
Dranetz Reference Publications
Field Handbook for Electrical Energy Management HB114415
Field Handbook for Power Quality Analysis HB114414-S




L APPENDIX A/ Optional Accessories

Current probes Several Dranetz current probes can be used with 440S: models TR2500/A,

Voltage probes

TR2510/A, TR2520/A, TR2019B, TR2021, TR2022, TR2023. The 440S supports both
LEMFLEX and DRANFLEX current probes. Typical current probes are illustrated in
Chapter 2.

TR2500, TR2510, TR2520 (TR2500A, TR2510A, TR2520A): These models will
measure rms currents from 10 to 500 A, 0.1to 500 A, 300 to 3000 A, respectively.
They plug directly into any of the current inputs on the rear panel. These probes are not
recommended for measuring medium or high frequency transients.

TR2021, TR2019B, TR2022, TR2023: These four probes are made for the Dranetz
model 658 but can be used with the 440S by using an adapter cable (part number
CA-4300). They can measure rms currentsin rangesof 1t0 30 A, 1to 300 A, 10 to
1000 A, and 10 to 3000 A, respectively, and are needed to accurately measure medium
and high frequency transients.

LEMFLEX Current Probes. LEMFLEX optiona current probes allow current
measurements in the range of 5 to 3000 A full scale, or 10 to 6000 A full scale.
LEMFLEX probes are available in three sizes: 24" probe length - conductor(s) up to 8"
diameter; 36" probe length - conductor(s) up to 11” diameter; 48" probe length -
conductor(s) up to 17" diameter.

DRANFLEX Current Probes: DRANFLEX optional current probes allow current
measurements in the range of 5 to 3000 A full scale, or 10 to 6000 A full scale.
DRANFLEX probes are available in three sizes: 24" probe length - conductor(s) up to
8" diameter; 36" probe length - conductor(s) up to 11" diameter; 48" probe length -
conductor(s) up to 17" diameter.

DRANFLEX4300 probes are battery powered only, supplied with a standard 9V
akaline battery.

DRANFLEXPPL probes require the use of the External Battery Charger with
DRANFLEX Probe Power Adapter (P/N DF-PSP) to connect with 440S. Contact
Dranetz Customer Service Department for more information on DRANFLEX
Probe Accessories and refer to Information Sheet 899121.

Fuse Voltage Adapter: Two accessory kits available: FVA-1 and FVA-4. FVA-1 isused
for a single voltage measurement input. It contains one fused voltage adapter and one
measurement connecting cable (Red) 50 cm in length. FVA-4 is used for a three phase
and neutral voltage measurement inputs. It contains four voltage adapters and four
measurement connecting cables 50 cm in length (one Red, one Yellow, one Blue, one

Grey).

Single Phase M easurement Cord: Allows measurement of asingle phase circuit using a
standard AC outlet 115V for US and 250V for European, UK, and Australian countries.

Continued on next page
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Hardware Accessories List & Descriptions, continued I

Data card

Communication
interface

Miscellaneous
hardware

Compact Flash Data Card: The 440S supports the use of Compact Flash cardsin its
native format, without the need for PC card adapter. Compact Flash cards are available
in three sizes: 32MB, 64MB, and 128MB.

Compact Flash Card Readers: Two types of card readers are available for easy data
manipulation and data transfer from the Compact Flash card to the computer: via USB
port (FLASHREADER-USB) or via parallel port (FLASHREADER-P).

Allows connection to the 440S mainframe via the | solated Communications Module
Assembly.

Fiber Optic Cable: Connects the communication adapter described below to the 440S
optical seria data port connector.

External Communication Adapter: Consists of an enclosure containing the connector/
pcb assembly, with a cable connected to either of the following connector:

» RS232 - Flber Optic Adapter

» USB - Flber Optic Adapter

* LAN - Flber Optic Adapter

Weather Resistant Enclosure: Thisweatherproof enclosure is designed to keep the 440S
and its cable connectionsin place. It is made of fiber glass and is intended for indoor
and outdoor use. This enclosure is sturdy, lightweight, corrosion-resistant. It is ableto
withstand windblown dust, rain, splashing water, and ice formation.

Soft Carrying Case: Heavy-duty, padded, nylon carrying case. Includes pockets for
cable set, current probes, and other accessories.

Reusable Shipping Container: Lockable, high-impact plastic case with foam insulation
for protecting the instrument during shipping.

Battery Pack: NiMH (Nickel Metal Hydride) battery cells are used in 440S. See
Appendix C Battery Specifications and Replacement Procedure.

External Battery Charger: The XBC-PX5 charges a battery pack while the instrument is
in use and may be used to power specified Dranetz probes.

Isolated Current Transformer: Allowsthe connection of other industry-standard 0.1A to
5A output current transformers to Dranetz equipment.

Continued on next page



I APPENDIX A/ Optional Accessories

Dranetz
reference
publications

Field Handbook for Electrical Energy Management: This reference handbook provides

a comprehensive guide for information related to conducting a thorough energy audit,
power distribution analysis, and methods of remedying inefficiencies of energy
management.

Field Handbook for Power Quality Analysis: Thishandbook isdivided into six sections
containing step-by-step instructions for discovering and solving complex power quality
problems. Example waveforms and case studies are included.
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Software Accessories List

Software Accessories List

AccessoriesList

Accessory Part Number
NodeL ink
NodeLinke® V2.5 or higher with download, setups and NODELINK
meters
DranView
DranView® V5.8 or higher with 440S driver DV5DRANTOPX
[5-User Package] 5PK-DV5DRANTOPX
DranView Math Driver DVMATHDRIVER
[5-User Package] 5PK-DVMATH
DranView® Software Package with HASP for USB Port:
supports PX5, PX5-400, 4400 and 440S DVPXHASP

[5-User Package]

supports all Dranetz products including PX5, 4400
and 440S with Math and PQDIF driver
[5-User Package]

supports PX5, 4400, 440S, 658, PP1 and PP4300
[5-User Package]

SPK-DVPXHASP

DVPXALLHASP

SPK-DVPXALLHASP

DVDRANHASP
5PK-DVDRANHASP

DranView® Software Package with HASP for Parallel

Port:
supports PX5, PX5-400, 4400
[5-User Package]

supports all Dranetz products including PX5, 4400
and 440S with Math and PQDIF driver
[5-User Package]

supports PX5, 4400, 440S, 658, PP1 and PP4300
[5-User Package]

DVPXHASP-P
5PK-DVPXHASP-P

DVPXALLHASP-P

5PK-DVPXALLHASP-P

DVDRANHASP-P
5PK-DVDRANHASP-P

Replacement Hasp for PX5 and 4400

HASP-DVPX




L APPENDIX A/ Optional Accessories

NodeL ink® and
DranView®
applications

NodeLinke is an easy-to-use Windows® application that allows usersto transfer,
download, or view real time data from 440S to a computer. Users can also transfer
setups from a computer to the 440S using NodeL ink®. PowerGuia 440S firmware V1.8
or higher requires NodeLink® V2.5 or higher with download, setups, and meters. Users
are strongly advised to always keep their 440S program current with the latest firmware
version released by Dranetz. Log on to the Dranetz website, www.dranetz-

bmi.com, to download the latest 440S firmware upgrade version.

DranViewe is a Windows®-based program that is used to archive, view and analyze
event data downloaded in the computer. PowerGuia 440S firmware V1.8 requires
DranView® V5.8 or higher with 440S driver.

DranViewe is available in soft key version (without HASP) and in hard key version
(with HASP). DranView® soft key version does not require ahardware lock or HASPin
order to work properly in acomputer. The DranView® hard key version can be installed
in multiple computers, but can only be used in a computer where a HASP driver is
properly installed. A HASP is available for installation to either the USB port or the
Printer/Paralléel port.

For more information on the NodeLink® and DranView® product applications, refer to
Chapter 9 Downloading Events from 440S to a Computer.
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APPENDIX B

Technical Specifications

Overview

In thisappendix The following specifications are covered in this appendix.

Topic See Page
General B-2
Interfaces B-3
Measured Parameters B-4
Computed Parameters B-5
Parameter Settingsin Each Monitoring Mode B-9
TR2500 Current Probe B-11
TR2510 Current Probe B-12
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General

General

Dimensions

Environmental

System Time
Clock

Compact Flash
Data Card

Power
Requirements

Input resistance

Size: 127 Width x 2.5” Height x 8" Depth (30 x 6.4 X 20.3 cm)

Weight: 3.8 pounds

Operating: 0to 50 °C (32to 122 °F)
Storage: -20to 55 °C (4 to 131 °F)
Humidity: O to 95% non-condensing; indoor use

Altitude: 2000 m (6560 ft) maximum

Crystal controlled; 1 second resolution

Event time clock displaysto 1 msec resolution

Time displayed in analog or digital (12 or 24 hour) format
Accurate to 60 seconds per month

Sizes range from 32MB to 128MB

Use ONLY the external power supply provided with the unit for operation and battery
charging. Use of any other power supply is not recommended.

Voltage: 90-264V AC, 45-66 Hz

Consumption: 20 watts maximum

Field replaceable batteries: More than 2 hours run-time (3 hours typical) when fully
charged.

Voltageinput: 16 MQ Lineto Line

Current input: 400 kQ




APPENDIX B/ Technical Specifications

Interfaces

Installation Mains supply: Installation Category |1, Pollution Degree 2

Categories
M easurement inputs: Installation Category 111, Pollution Degree 2

Display Type: 1/4 VGA color graphic, touch screen Liquid Crystal Display (LCD) with
compact fluorescent (CCFL) backlighting. Programmable backlight time-out to reduce
power consumption. Reactivates with touch.
Resolution: 360 x 240 dot matrix
Size: 3.75 x 4.75 inches

Alarm Audible alarm of short (approximately 0.1 second) or long (approximately 1 second)

duration to call attention to an error condition or event trigger, respectively.

Communication Connect to the 440S mainframe using either of the following external interface:
» RS232 - Fiber Optic adapter
* USB - Fiber Optic adapter
* LAN - Fiber Optic adapter
* Modem
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Measured Parameters

Measured Parameters

Voltage

Current

Phase

Frequency

Environmental

Type: 4 full differential, DC coupled

Channels A, B, C, D Input Range: 10 - 600 Vrms

Input impedance: 16 MQ, minimum, Input to Input

RMS Accuracy: +0.1% of Reading, £0.05% Full Scale, over 7KHz bandwidth
(1 second rms readings)

CMRR: -80 db typical

Type: 4 full differential, DC coupled.

Channels A, B, C, D Input Range: 10 - 200% of Rated Probe Input (Dranetz
probes)

RMS Accuracy:
+0.1% of Reading £0.05% Full Scale plus Probe Accuracy, 3KHz bandwidth (1 second

rms readings)

Each voltage/current pair (i.e. Channel A voltage, Channel A current) are sampled
simultaneously to preserve phase relationship.

Two ranges, user selectable.

For 440S:;

» 30 - 70 Hz default, with up to 25% Vthd
* 15-30Hz

Accuracy: 0.2% of reading

All specifications are met over the operating range with influence factors as per IEC
61000-4-30 Class A.
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Computed Parameters

Single Channel
Parameters

True Average
Power

Apparent Power

Fundamental
Apparent Power

Fundamental
Power

Volt Ampere
Reactive

The computations below apply to single channel parameters.
Note that 6,, = Phase Angle of \bltage, while 8, = Phase Angle of Current.

Average of theinstantaneous power samples taken as the product of voltage and current
samples. Includes sign to indicate direction of power flow: positive (+) from source to
load, negative (-) from load to source.

N
WATT :innl .
N n=1

where N = number of samples
Vn = Voltage at samplen
In = Current at sample n

Unsigned value calculated using the product of the rms values of the voltage and
current.

VA =Vius | rus

Unsigned value calculated using the product of the fundamental rms values of the
voltage and current.

VA fund = Vfund I fund

Signed value calculated using the product of the fundamental apparent power and the
cosine of the phase angle between the fundamental frequency components of voltage
with respect to current (0 = 8y, - 9)).

WATT,, s =VA,, Cosf

Signed value calculated using the product of the fundamental apparent power and the
sine of the phase angle between the fundamental frequency components of voltage with
respect to current (8 = 8/- 9)).

VAR ¢ =VAq SNE

Continued on next page
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Computed Parameters, continued I

True Power
Factor

Displacement
Power Factor

NOTE

Calculated using the True Average Power divided by the Apparent Power. See Note
below for sign information.

WATT

TPF =

VA

Calculated using cosine of the phase angle between the fundamental frequency
components of voltage with respect to current (8 = 6y, - 6)). See Note below for sign
information.

DPF = |COSQ|

The sign isthe exclusive OR of the sign of the Watts and Vars. Note that for Power
Factor, thewords “Lead” and “Lag” are definitive. Asfar asthe signsgo, it is assumed
that Lag (inductive) is plus and Lead (capacitive) is minus when energy is delivered to
the load.

Quad 2 | Quad 1
PF Lead - | PF Lag +
Watts - | Watts +
Var s + | Vars +
______________ o e e e e - -
Quad 3 | Quad 4
PF Lag + | PF Lead -
Watts - | Watts +
Var s - | Vars -

In the code, thisisimplemented as:

Signum Watts: cosine 8

Signum Vars: sine

Signum PF: (Signum Watts) *  (Signum Vars)

where signum denotes the positive or negative sign.

Source: The diagram above matches Figure 9-26 Relationships Between Watts, Vars, and \olt-
Amperes found on page 228 of the Handbook for Electricity Metering, Ninth Edition, ©1992,
Edison Electric Institute, Washington, D.C., USA.

Continued on next page



Totals

Power Total

Fundamental
Power Total

Fundamental
Reactive Power
Total

Apparent Power,
Arithmetic Total

Apparent Power,
Vector Total

Fundamental
Apparent Power,
Arithmetic Total

Fundamental
Apparent Power,
Vector Total

APPENDIX B/ Technical Specifications

The computations below apply to three phase wye configuration.

Totals for split phase can be determined by eliminating phase C (i.e. split phase
WAT Tt = WATT, + WATTR)

WATT.

Tot

=WATT, +WATT, +WATT,

WATT 1 g =WATT (g TWATT g g FWATT ¢ (g

VARTot fund :VARA fund +VARB fund + VARC fund

VA yitnmetic o0 = VAL VA +VA;

VA\/ector Tot = \/WA—I_rTf)t +VAR'I?ot fund

VAArithmetic Tot fund :VAA fund +VAB fund + VAC fund

— 2 2
VA\/ector Tot fund — \/ WATT Tot fund + VARTot fund

Continued on next page
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Computed Parameters, continued

True Power See Note on page B-7 for sign information.
Factor,
Arithmetic Total
WATT Tot
TPFArithmetic Tot =|—
VA arithmetic Tot

True Power See Note on page B-7 for sign information.
Factor, Vector
Total
WATT 1ot
TPFVector-Tot = ‘ -
A Vector Tot

Displacement See Note on page B-7 for sign information.
Power Factor,

Arithmetic Total WATT 1o

D I:)FArithmetic Tot = ‘

Arithmetic Tot fund

Displacement See Note on page B-7 for sign information.
Power Factor,

Vector Total
WATT Tot fund

Vector Tot fund

DPFVector Tot = ‘
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Parameter Settings in Each Monitoring Mode

Setup The following table lists the default settings for the threshold parametersin each
parameters monitoring mode.
Sandard Long-term Continuous EN50160
Parameters Power Quality | Timed Recording | DataLogging
RM S Variation
High Limit 110% Off Off 110%
Low Limit 90% Off Off 90%
Very Low Limit 10% Off Off 1%
RMS Pre-trigger 6 0 1 6
(cycles)
RMS In-Out 6 10 (50 Hz); 2 6
Post-trigger 12 (60 Hz)
(cycles)
RMS Out-In 6 10 (50 Hz); 2 6
Post-trigger 12 (60 Hz)
(cycles)
Waveform 2 0 1 2
Capture Pre-
trigger (cycles)
Waveform 2 10 (50 Hz); 2 2
Capture Post- 12 (60 Hz)
trigger (cycles)
Transients

Absolute 170% Off Off 170%
Instantaneous
Peak
Cycle-by-cycle 10% Off Off 10%
Waveshape
Magnitude
Cycle-by-cycle 10% Off Off 10%
Waveshape
Duration (% of
cycle)
Waveform 7% Off Off 7%
Duration

Continued on next page
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Parameter Settings in Each Monitoring Mode, continued

Setup
parameters
(continued)

B-10

The following table lists the default settings for the threshold parameters in each
monitoring mode.

Standard Power Long-term ContinuousData | EN50160

Parameters Quality Timed Recording L ogging
Waveform Capture Trigger Response
When Volts All Active Off Off All Active
go out, Channels Channels
record:
When Amps Fault Amps Off Off Fault Amps
go out, Channels Channels
record:
Journal Intervals

Volts 10 minutes 10 minutes 1 second 10 minutes
Amps 10 minutes 10 minutes 1 second 10 minutes
Power 10 minutes 10 minutes 1 second 10 minutes
Demand 15 minutes 15 minutes Off 15 minutes
Energy 10 minutes 10 minutes Off 10 minutes
Harmonics 10 minutes 10 minutes Off 10 minutes
Flicker (Pst) 10 minutes 10 minutes Off 10 minutes
Flicker (PIt) 2 hours 2 hours Off 2 hours
Characterizer |EEE 1159 |EEE 1159 None IEC
Mode 61000-4-30

*Numbers are in percent of nominal unless otherwise specified.




APPENDIX B/ Technical Specifications

TR2500 Current Probe

Guidelines

Specifications

NOTE

To achieve the rated accuracies, follow these guidelines:

» The conductor must be at aright angle to the probe.

» The conductor must be centered in the praobe core.

» The jaw contact surfaces must be clean and properly aligned.

Range: 1 to 500 Arms

Accuracy:
48 t0 400 Hz: £1.5% reading £0.6A

400 to 3000 Hz: +3% reading +0.8A

Working voltage: 600 V max.

Frequency range: 48 to 3000 Hz

Output signal: 3mV/A

M aximum conductor size: 1.18" (30 mm)

Maximum bus bar size: 2.5 x 0.20" (63 x 5 mm)

Phase shift (45 to 1000 Hz): L ess than 4°

Operating temperature: 14 to 122 °F (-10 to 50 °C)

Storage temperature: -40 to 158 °F (-40 to 70 °C)

Dimensions: 2.60 x 7.68 x 1.34” (66 x 195 x 34 mm)

Weight: 14.82 oz. (420 g)

Current probe TR2500 can be used interchangeably with TR2500A.
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TR2510 Current Probe

TR2510 Current Probe

Guidelines

Specifications

NOTE

B-12

To achieve the rated accuracies, follow these guiddlines:

» The conductor must be at aright angle to the probe.

» The conductor must be centered in the probe core.

» Thejaw contact surfaces must be clean and properly aligned.

Range: 0.1to 10 Arms

Accuracy (at 60 Hz): 0.1 to 10A, £1% reading £0.01A

Working voltage: 600 V max.

Frequency range: 40 to 3000 Hz

Output signal: 150 mV/A

Maximum conductor size: 0.78" (20 mm)

Phase shift (at 60 Hz):
1to 5A lessthan 1°
5to 10A lessthan 1.5°

Operating temperature: 14 to 131 °F (-10 to 55 °C)

Storage temperature: -40 to 158 °F (-40 to 70 °C)

Dimensions: 5.47 x 2.00 x 1.18" (139 x 51 x 30 mm)

Weight: 6.5 0z. (180 )

Current probe TR2510 can be used interchangeably with TR2510A.




APPENDIX C

Battery Specifications and Replacement Procedure

Overview

Introduction Theinternal battery pack used in 440S functions as the primary power source and UPS.
Always charge the battery fully before using the unit. The 440S will fully charge its
internal battery in six (6) hours.

440S uses a hon-volatile flash memory for backup that is not operator replaceable. The
flash memory will store data temporarily.

In thisappendix The following topics are covered in this appendix.

Topic See Page
Battery Specifications C-2
Battery Pack Safety Precautions C-3
Battery Pack Replacement C-4
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Battery Specifications

Battery Specifications

Battery pack

Memory backup

C-2

L ocation: Battery compartment on the rear of the unit.

Number of batteriesin pack: 6

Type: Sealed, rechargeable NiMH (Nickel Metal Hydride) cells

Voltage: 7.2V dc

Capacity: 2.7 Ah

L ength of operation: More than two (2 ) hours when fully charged and with backlight

on. When backlight is turned off, the unit can run continuously for more than three (3)
hours.

Suggested replacement interval: Two years

Part Number: BP-PX5

NOTE: The length of time that the 440S can operate on the battery pack degrades over
the life of the batteries and the number of charge/discharge cycles.

440S uses a non-volatile flash memory for data storage. Datawill not be lost if the
battery pack is removed.




APPENDIX C/ Battery Specifications and Replacement Procedure

Battery Pack Safety Precautions

WARNING

ADVERTENCIA

AVERTISSEMENT

WARNUNG

Battery safety
precautions

DO NOT intentionally short circuit the battery pack. The batteries are capable of
providing hazar dous output currentsif short circuited. The 440Sis equipped with
an internal battery charger circuit. Do not attempt to charge the batterieswith an
external charger other than the Dranetz battery charger, since improper
charging could cause battery explosion.

NO ponga intencionalmente la bateria en cortocircuito. L as baterlas son capaces
de proporcionar corrientes de salida peligrosas s est-n en cortocircuito. La 440S
est- equipada con un circuito interno cargador de baterias. No intente cargar las
baterlas con un cargador externo que no sea el cargador de baterlas Dranetz,
puesto que la carga indebida podria hacer que explotela bateria.

NE PAS court-circuiter délibérément le bloc-batterie. Lorsdiun court-circuit, les
batteriesrisquent diémettre des cour ants effectifs danger eux. 440S posséde un
circuit de chargeur de batterieintégré. Ne pastenter de charger lesbatteriesau
moyen diun chargeur externe autre que le chargeur de batterie Dranetz, car

un rechar gement fautif pourrait entraOner liexplosion de la batterie.

Die Batterien dirfen NICHT kur zgeschlossen werden. Im Falle eines
Kurzschlusses k“nnen die Batterien Iebensgefahrliche Ausgangsstr “me leiten.
440Sist mit einem internen Batterieladeger t ausgestattet. Die Batterien sollten
nur mit dem Ladeger at von Dranetz geladen wer den. Die Verwendung eines
externen Ladeger ats kann zu einer Explosion der Batterien fiihren.

Observe the following precautions when inspecting or replacing the battery pack:

Do not attempt to replace individual batteries of the pack or substitute other battery
types.

» Do not dispose of battery infire.

* Dispose of a used battery promptly in accordance with local Environmental
Protection Agency (EPA) regulations.

* Visually inspect the battery pack for corrosion.

The batteries have a safety pressure vent to prevent excessive gas build-up and
corrosion indicates that venting has occurred. Possible causes of venting are: a
defective charger, excessive temperature, excessive discharge rate, or a defective
cell.

If corrosion is excessive, the battery pack may require replacement (contact Dranetz
Customer Service Department).




Battery Pack Replacement I

Battery Pack Replacement

Introduction The 440S contains an easily replaceable internal battery pack. See Appendix D for
ordering information.

WARNING Replace with Dranetz NiMH battery pack BP-PX5 only.

ADVERTENCIA Reemplace con bateria Dranetz NiIMH BP-PX5 solamente.

AVERTISSEMENT Remplacer par la batterie Dranetz NiMH BP-PX5 exclusivement.

WARNUNG Nur mit Dranetz NiIMH BP-PX5 Batteriesatz auswechseln.

NOTE During normal operation, the battery pack will be dlightly warm to the touch.
Procedure Follow these steps to replace the battery pack.
Sep Action

1 Press the 440S power button to off.
Turn off power to the circuit being measured.

3 Disconnect voltage and current probes from the circuit and the 440Sis
rear panel.

4 On the bottom of the 440S, push the tab to release the battery cover.
Refer to the diagram shown on page C-5.

5 Remove the cover.

6 Pull up on removal strap and remove battery pack.

7 Insert the new pack into the compartment making sure to observe
polarity markings.

8 Replace the cover and press down until it latches closed.

9 Discard the old battery pack in accordance with Environmental

Protection Agency (EPA) regulations.
10 Press the 440S power button to on.

Continued on next pa
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Battery removal
diagram

s

BATTERY
PACK

RE
AWARNING STRAP

TO ADID THE RISK OF ELECTRAL SHOCK. ALL
MEASURENENTS AND POWER CABLES MUST BE
DISCONECTED' GLFORE DPENNG THE BATTERY

REPLACE NITH DRANETZ TYPE. BATTERY PACK DNLY.
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Introduction

To order parts

Parts List

Measurement
cable set, parts
list

APPENDIX D

User Replaceable Parts List

The following parts are easily replaced by the operator and do not require

special tools or access to the interior of the unit.

Call Dranetz Customer Service at (732) 287-3680 or 1-800-372-6832 to

order any of the following parts.

Part Description Part Number
AC Adapter/Battery Charger XBC-PX5
Battery Door 116037-G1
Battery Pack BP-PX5
Rubber Skin for 440S 116035-G1
Voltage Cable Assembly, 4 Pair w/ Alligator Probes 116042-G3
(See below for separate parts)

Part Description Quantity Part Number
Measurement Channel Cable Assembly 4 114013-G1
Alligator Clip, 4MM Plug-on, Red 4 900371
Alligator Clip, 4MM Plug-on, Black 4 900372
1000V Cable, Red 1 900366
Yellow Cable/Plug 1 900367
6FT Cable/Plug Blue 1 900368
6FT Cable/Plug Gray 1 900369
6FT Cable/Plug White 1 900370
Carry Strap 1 116040-G1
Cable Pouch 1 116043-G1

D-1






Overview

Who should
read this section

WARNING

ADVERTENCIA

APPENDIX E

Common Circuit Connections

If you are making power measurements, follow these diagrams so that your ABC
values are calculated correctly.

Death, seriousinjury, or fire hazard could result from improper connection of this
instrument. Read and under stand this manual before connecting thisinstrument.
Follow all installation and operating instructions while using thisinstrument.

Connection of thisinstrument must be performed in compliancewith the National
Electrical Code (ANSI/NFPA 70-2005) and any additional safety requirements
applicable to your installation.

Installation, operation, and maintenance of thisinstrument must be performed by
qualified personnel only. The National Electrical Code defines a qualified person
as“onewho hasthe skills and knowledge related to the construction and
operation of the electrical equipment and installations, and who hasreceived
safety training on the hazardsinvolved.”

Qualified personnel who work on or near exposed energized electrical conductors
must follow applicable safety related work practices and proceduresincluding
appropriate personal protective equipment in compliance with the Sandard for
Electrical Safety Requirementsfor Employee Wor kplaces (ANSI/NFPA 70E-2000)
of USA and any additional workplace safety requirements applicable to your
installation.

Una conexion incorrecta de este instrumento puede producir la muerte, lesiones
gravesy riesgo deincendio. L eay entienda este manual antesde conectar. Observe
todaslasinstrucciones de instalacion y operacion durante €l uso de este
instrumento.

L a conexion de este instrumento debe ser hecha de acuerdo con las normas del
Cadigo Eléctrico Nacional (ANSI/NFPA 70-2005) de EE. UU., ademéas de
cualquier otra norma de seguridad correspondiente a su establecimiento.

Lainstalacion, operacion y mantenimiento de este instrumento debe ser realizada
por personal calificado solamente. El Cédigo Eléctrico Nacional definea una
persona calificada como " una que esté familiarizada con la construccién y
operacion del equipoy con losriesgosinvolucrados.”




oVervieW, continued _

AVERTISSEMENT Si I'instrument est mal connecté, la mort, des blessures graves, ou un danger

WARNUNG

E-2

d'incendie peuvent s'en suivre. Lisez attentivement ce manuel avant de connecter
['instrument. L or sque vous utilisez I'instrument, suivez touteslesinstructions
d'installation et de service.

Cet instrument doit étre connecté conformément au National Electrical Code
(ANSI/NFPA 70-2005) des Etats-Unis et a toutes les exigences de sécurité
applicablesa votreinstallation.

Cet instrument doit étreinstallé, utilisé et entretenu uniqguement par un personnel
qualifié. Selon le National Electrical Code, une personne est qualifiéesi " elle
connait bien la construction et |'utilisation del'équipement, ainsi que les dangers
quecelaimplique”.

Der falsche Anschlul? dieses Ger ates kann Tod, schwere Verletzungen oder Feuer
verursachen. Bevor Siedieses Instrument anschlie3en, miissen Siedie Anleitung
lesen und verstanden haben. Bei der Verwendung dieses | nstruments missen alle
I nstallation- und Betriebsanweisungen beachtet werden.

Der AnschluB dieses I nstruments muR in Ubereinstimmung mit den nationalen
Bestimmungen flr Elektrizitat (ANSI/NFPA 70-2005) der Vereinigten Saaten,
sowie allen weiteren, in lhrem Fall anwendbaren Sicher heitsbestimmungen,
vorgenommen wer den.

Installation, Betrieb und Wartung dieses I nstruments diirfen nur von
Fachper sonal durchgefiihrt werden. In dem nationalen Bestimmungen fur
Elektrizitat wird ein Fachmann als eine Per son bezeichnet, welche " mit der
Bauweise und dem Betrieb des Gerates sowie den dazugehotrigen Gefahren
vertraut ist."

Continued on next page



I APPENDIX E/ Common Circuit Connections

WARNING

WARNING

WARNING

WARNING

Safety
precautions

To avoid therisk of electric shock or burns, always connect the safety (or earth)
ground before making any other connections.

Toreducetherisk of fire, electrical shock, or physical injury it isstrongly
recommended to fuse the voltage measurement inputs.
Fuses must be located as closeto the load as possible to maximize protection.

For continued protection against risk of fire or shock hazard replace only with
same type and rating of recommended fuse.

Use only fast blow type fuse which israted 600V. Recommended fusetypeis
Littelfuse, part number KLKD.300 rated 600V AC/DC, 0.3A fast blow.

Do not replace fuse again if failureisrepeated. Repeated failureindicates a
defective condition that will not clear with replacement of the fuse. Refer
condition to a qualified technician.

The following safety precautions must be followed whenever any type of voltage or

current connection is being made to the 440S.

» Wear proper Personal Protective Equipment, including safety glasses and insulated
gloves when making connections to power circuits.

» Hands, shoes and floor must be dry when making any connection to a power line.

» Before each use, inspect all cablesfor breaks or cracksin the insulation. Replace
immediately if defective.

* Set the 440S power switch to Off.

 Before connecting to electric circuits to be monitored, open their related circuit
breakers or disconnects. DO NOT install any connection of the 440S to live power
lines.

» Connections must be made to the 440S first, then connect to the circuit to be
monitored.

Continued on next page



Overview, continued

Voltage and
current
connections

Phasor
diagrams

In thisappendix The following connections are shown in this appendix.

This section contains diagrams of both voltage and current probe connections that are

required when power measurements are to be made.

Voltage: Voltage probes are connected to the individual source or load line and are

referenced to the return (common) line voltage probe connection for greatest accuracy.

Current: Current probes are connected to each line and positioned to measure currents
with reference to the voltage probe. Incorrectly positioned current probes may produce

erroneous power measurement. Current probes are always oriented with the arrow

pointing to the load.

Correct phasor diagrams (for resistive loads) are shown for each connection.

Topic See Page
Verifying Voltage and Current Connections E-5
Single Phase E-7
Split Phase E-8
3 Phase, Four Wire Wye E-9
3 Phase (Floating or Grounded) Delta E-10
3 Phase 2-Watt Delta E-11
Generic Circuit E-12
2 1/2 Element Without Voltage Channel B E-13
2 1/2 Element Without Voltage Channel C E-14
Connecting to a Potential Transformer (PT) E-15
Connecting to a Current Transformer (CT) E-17
Connecting to an Isolated Current Transformer (1SO) E-18




APPENDIX E/ Common Circuit Connections

Verifying Voltage and Current Connections

Introduction

Displaying the
screen

Single Phase
resistive load

Split phase

Three phase

Correct voltage and current connection of single phase, split phase, or polyphase
connections can be verified using phasor diagrams. Phasor diagrams are graphic
representations that show the magnitude and angular rel ationship of voltage and current
for each phase of a monitored connection. Each connection diagram on the following
pages shows the correct voltage and current phasor diagrams (for resistive loads) for
that circuit.

To display the Voltage and Current Phasor screen, from the Home screen press Phasor.
The following screen depicting Positive Sequence 3 Phase Deltaresistive |oad will

appear.

H 1z67 ¥ W 0.0* Q000 WDy £.000 A0
SHE2 A m 28.1° e
1z0e .
B 12a.7 % 0O 229.1° o
26864 A @ 270.07
E 1267 % W 118.1°
2664 A m 149.1°
D 0925 Y O 360.0°
99585 A m 360.0°

Imbalance

Yolts Amps
Zern 727 132

Pos 7TE.5 195
Heg GSB.4 1232
PN E5. 9N E3.3X
2sH 182 9% 38 BX
RME B8 a.a

zan#

Demn Ezxit
&«

MARK241

The touch screen Demo button presents an animated phasor demo rotation for resistive,
capacitive and inductive loads.

A single phase voltage or current phasor is displayed as a single line showing a channel
reference at 0 degrees and a magnitude relative to its measured value. An arrow head
on the line indicates direction.

Split phase vectors are displayed as dual lines showing channel references and
magnitudes and opposite (180 degrees) directions.

Three phase vectors are displayed as three lines, 120 degrees apart in aresistive |oad
(unity power factor). Phase displacement will occur in areactive or capacitive load.

Continued on next page



Verifying Voltage and Current Connections, continued

Incorrect
current phasor
diagram

WARNING

Phasor displays that show incorrect current probe connection can be corrected by
reconnecting the probe so that the arrow on the probe handle points toward the | oad.

The 440Sis ableto display diagrams of the variouswiring configurations to assist users
in the selection of circuit type appropriate for their application (see Chapter 5 Start
Menu - Circuit Type Selection on page 5-11). The instrument compares the detected
voltages, currents, and phase sequence (if applicable) to the selected circuit type. The
440S issues a message if the specified circuit type and the actual voltage/current
connections match.

The next pages describe and illustrate the wiring configurations available for set up in
440S.

Interconnect Jumpers bearing part number 114013-G1 supplied with the standard cable
set can be used to bond the same conductor points together. To reduce the risk of fire,
electric shock, or physical injury, it is strongly recommended that connections be made
with all circuits de-energized and current carrying conductorsfused. If it isnecessary to
make connections on energized circuits, these must be performed by Qualified
Personnel ONLY with Proper Personal Protective Equipment.
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Single Phase

Introduction When making voltage connections to a single phase circuit use channel A differential
inputs as shown below. The figure also shows voltage connection using channel D asa
differential input for measuring neutral to ground voltage. Neutral to ground
measurements are important but optional.

NOTE Be sure to connect the current probe with the arrow on the handle pointing towards the
load or an erroneous power reading will result.

Connection
diagram
LINE n LINE
RED
SOURCE g R (O Loap
NEUTRAL n 0 RETURN
BLK RED
WHT GRY
©@Y® 10 e0ve
A PN Ll N LT Remrnim Ao
PX5-901
Phasor
diagrams — -
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Split Phase L

Split Phase

Introduction When making split phase measurements, use both channels A and B for voltage and
current connections. The neutral is chosen as the reference for measurement purposes.
The figure also shows voltage connection using channel D as a differential input for
measuring neutral to ground voltage. Neutral to ground measurements are important

but optional.
Connection
diagram
A LINE
A O
It
NEUTRAL RETURN
L RED
5 - [ GRY C)
B LINE
SOURCE LOAD
PX5-902
Phasor
diagrams 180° o 180°% o
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3 Phase, Four Wire Wye

Introduction Channels A, B, and C are connected to voltage and current probes. The neutral is
connected to common and is the reference for the three channels. The figure also shows
voltage connection using channel D as a differential input for measuring neutral to
ground voltage. Neutral to ground measurements are important but optional.

Connection
diagram
0 A LINE
RED
RED C)
B LINE
B
QO |roap
L C LINE
s O
SOURCE
NEUTRAL n RETURN
BLK BLK BLK RED
WHT WHT WHT ;} GRY
- L
e leel el @]
PX5-903
Phasor 120, 29
diagrams

240° 240°
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3 Phase (Floating or Grounded) Delta I

3 Phase (Floating or Grounded) Delta

Introduction In this power connection, the 440S uses voltage channels A, B, and C as differentia
inputs with channel A using source voltage A-B, channel B using B-C, and channel C
using C-A asthe reference. Current probes are connected to channels A, B, and C.
Neutral to ground measurements are important but optional.

Connection
diagram
n A LINE
BLK
WHT C)
B LINE C)
B
O
Al C ﬂ C LINE
LOAD
So U RCE L BLK RED
- WHT BLU
@le ' 'e0 @0 ®
S = S = e = SOW - . PX5-904
Floating Delta 2%,
phasor diagrams I
vAOo
Vg s '
er 210° 330°
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3 Phase 2-Watt Delta

Introduction The figure below shows the 3 Phase 2-Watt delta connection using phase channels A-
B-C. Current probes are connected to channels A and B. Neutral to ground
measurements are important but optional.

Connection
diagram
0 A LINE
RED
RED
B LINE C)L OAD
B (OLoap
A C I
SOURCE RETURN
—— BLK BLK BLK BLK
- WHT WHT WHT WHT
©Y0 ' 100 V/®@00®
T N N ) N N N N N PX5-905
Phasor

_ 90°
diagrams 60° ls
L
® |
Va A
330°
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Generic Circuit _

Generic Circuit

Introduction In the Generic circuit connection, the 440S uses voltage channels A, B, C, and D as
differential inputs. Current probes are connected to channels A, B, C, and D.

C_onnection

diagram
A LINE
B LINE
C LINE

PX5-906

E-12
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2 1/2 Element Without Voltage Channel B

Introduction Channels A and C are connected to voltage. Current probes are connected to channels
A, B and C. The neutral is connected to common and is the reference for the three
channels. The figure also shows voltage connection using channel D as a differential
input for measuring neutral to ground voltage. Neutral to ground measurements are
important but optional.

Connection
diagram
I ( /ﬂ A LINE
L1 H..
ﬁ:m 2
RED C)
B
LOAD
A =
SOURCE
PX5-907
Phasor 1200, 1207
H C C
diagrams

o]

240°
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2 1/2 Element Without Voltage Channel C I

2 1/2 Element Without Voltage Channel C

Introduction Channels A and B are connected to voltage. Current probes are connected to channels
A, B and C. The neutral is connected to common and is the reference for the three
channels. The figure also shows voltage connection using channel D as a differential
input for measuring neutral to ground voltage. Neutral to ground measurements are
important but optional.

Connection

diagram
i ’/f

—

=

A LINE

A .%'Hf:

I

4
M)
h—y

LOAD

A =
SOURCE

PX5-908

Phasor 1200
diagrams e

240° 240°
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Connecting to a Potential Transformer

Safety
Precautions

NOTE

Definition

Connections

WARNING

ADVERTENCIA

AVERTISSEMENT

WARNUNG

Follow the safety precautions listed on page E-3 when making all potentia transformer
connections.

Potential Transformers are not manufactured by Dranetz and are discussed here
for informational purposes only.

A potential transformer (PT), also referred to as a voltage instrument transformer,
provides the necessary step-down ratio to reduce the high voltage of circuits above 600
Vrmsto alevel for safe measurement. A PT also providesisolation and proper
connections for instrument attachment.

PTs are usualy fixed in position and require that the voltage probe(s) be connected to
their terminal connections.

Refer to the manufacturer’sinstructions, related to the PT, for exact information
for probe connection for voltage monitoring. Do not exceed 600 Vrmsinput tothe
440S voltage inputs.

Consultelasinstrucciones del fabricantereferentesa TP (transformador
potencial), para lainformacion exacta de la conexion de sonda a fin de monitorear
el voltaje. No supere la entrada de 600 Vrms a las entradas de voltaj e de 440S.

Sereporter aux instructions du fabricant relatives au transformateur detension
(Potential Transformer - PT) pour obtenir lesrenseignements exactssur la
connexion de sonde utilisée pour la surveillance du courant. Ne pas dépasser
I’entr ée de tension efficace de 600 RM S dans les entr ées de tension de 440S volts.

Genaue Informationen zur Mef3fiihlerverbindung fir die
Spannungsliberwachung entnehmen Sie bitte den Anleitungen des Her stellers
(siehe Spannungsteilertransformator). Die Eingangsspannung von 600 V
(Effektivwert) in die 440S Spannungseingange sollte nicht tUberschritten wer den.
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Connecting to a Potential Transformer

Procedure

Scale factor

E-16

Follow these steps to connect voltage probes to a potential transformer.

Sep Action
1 Turn off power to the PT.
Connect the colored voltage probes to the channel inputs on the 440S
top panel.
3 Connect the colored voltage probes to the PT’s connectionsin
accordance with the manufacturer’s instructions.
4 Turn on power to the PT.

The scale factor of the PT must be accounted for in making accurate voltage

measurements. Because the monitored output voltage of the PT is stepped-down
(divided) from the original voltage, this ratio must be stepped-up (multiplied) by the
440S when voltage computations are performed. The PT scale factor is usually
mounted on the PT assembly and is entered into the 440S on the scale factors screen

(refer to page 5-10). Refer to the PT manufacturer’sliterature for the scale factor for the

deviceyou are using.
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Connecting to a Current Transformer (CT)

Safety
precautions

WARNING

ADVERTENCIA

AVERTISSEMENT

WARNUNG

NOTE

Description

Typesof CTs

The following safety precautions apply to current transformer (CT) connectionsin
addition to those safety precautions stated on page E-3.

* Never energize a CT with the secondary open.

 Never disconnect the secondary of a CT with primary energized.

Refer to the manufacturer’sinstructionsrelated tothe CT for exact infor mation
for connectionsfor current monitoring. Do not exceed manufacturer’sratings.

Consultelasinstrucciones del fabricantereferentesa TC (transformador de
corriente) paralainformacién exacta delas conexiones a fin de monitorear la
corriente. No exceda las capacidades nominales del fabricante.

Sereporter aux instructions du fabricant relatives au transformateur de courant
(Current Transformer - CT) pour obtenir lesrenseignements exacts sur les
connexions utilisées pour la surveillance du courant. Ne pasdépasser la puissance
recommandée par le fabricant.

Genaue Informationen zu Verbindungen fur die Sromuberwachung entnehmen
Siebitte den Anleitungen des Herstellers (siehe Sromumwandler). Die
Grenzwerte des Her stellers sollten nicht tiberschritten werden.

Current Transformers are not manufactured by Dranetz and are discussed here for
informational purposes only.

Current transformers, also known as instrument transformers, reduce high level
currentsto low level currents so they can be safely monitored. These devices are
similar to PTs used for voltage measurements in that both reduce values for safe
measurement. The reduction, or step-down ratio, is stated as a scale factor that is used
by the 440S to step-up the measured value to its original value.

There are single-phase CTs and polyphase CTs dependent on the source transformer
used. Current reduction ratios vary widely and are also dependent on the source
transformer used. Rating plates attached to the CT provide information asto theratio
and current limitations.
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Connecting to an Isolated Current Transformer I

Connecting to an Isolated Current Transformer (ISO)

Introduction

Safety
precautions

WARNING

ADVERTENCIA

AVERTISSEMENT

WARNUNG

Connectionsto
1 SO box

E-18

Low current monitoring devices made by Dranetz are called isolated current
transformers or 1SO boxes. The Dranetz 1SO box hasa5 A current range.

The following safety precautions apply to 1SO box connections in addition to those
safety precautions stated on page E-3.

* Never energize an 1SO box with the secondary open.
* Never disconnect the secondary of an 1SO box with primary energized.

Physical injury or equipment damage could result if | SO boxesareimproperly
connected. Do not connect an | SO box between two conductors which are at
different voltage potentials.

Podrian producirselesionesfisicas o dafios al equipo si se conectan indebidamente
las cajas del transformador aislado de corriente (1SO). No conecte una caja del
I SO entre dos conductor es que tengan distintos potenciales de voltaje.

Une mauvaise connexion des transformateursd’intensité isolés (1 SO) peut
provoquer des blessures corporellesou des dégats matériels. Ne pasrelier les
transformateurs | SO entre deux conducteur s de tensions différentes.

Falsch angeschlossene | SO-K asten (Isolierte Sromumwandler) kdénnen zu
korperlichen Verletzungen oder Gerateschaden fuehren. Schliessen Sie einen | SO-
Kasten nicht zwischen zwei Leiter mit unter schiedlichem Spannungspotential.

The SO box hasterminal postslabeled X1 and X2 that are connected in series only
with an ac current source. In normal connections, where phasing of current and
voltages are important for power measurements, the X1 terminal is connected towards
the source input line.

Continued on next page



I APPENDIX E/ Common Circuit Connections

Connectionsto
1 SO box
(continued)

Applications

1 SO box
connection to a
current
transformer

When connecting to CTs, the X1 terminal is normally connected to the H1 terminal of
the device for correct reference phasing.

Where power measurements or voltage/current phase rel ationships are not important,
the X1 and X2 terminals may be connected in series with the output devicein any line
(hot or return) or in any relationship of X1/X2.

I SO boxes can be used in a number of ways. These methods include:

« connecting them to the secondary of CTsfor metering by the 440S.

* inserting them in series with the load current to measure low current val ues.

« connecting them to a non-Dranetz clamp-on current transformer and using that CT
to monitor current with the 440S.

The figure on the next page shows an SO box connected from any current channel
input to a permanently installed CT. The connection shown is made in the load return
line for current monitoring only. Polarities of the ISO box and CT are kept in-phase by
matching markings of X1 to H1. Scale factors of both devices must be multiplied
together to get the resultant scale factor. The scale factor value calculated for aCT is
3.375.

Continued on next page
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Connecting to an Isolated Current Transformer, continued I

CAUTION DO NOT exceed current limits of the | SO box.

PRECAUCION NO excedaloslimitesdecorrientedela cajadel 1SO.

ATTENTION NE PAS dépasser leslimitesd’intensité du transformateur 1S0.

VORSICHT Die aktuellen Grenzwertefir den | SO-K asten sollten NICHT Uber schritten

werden.
1 SO box
connection to a
CT
CT
LINE
SOURCE () Loap
RETURN
ISO—65x—5
Scale factor = 3.375
to adapter cable PX5-131
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APPENDIX F

Event Classification

Range of Events characterization implemented in the 440S adheres to the IEEE 1159 and IEC
Variationsasper 61000-4-30 Class A measurement standards. The range of variations as per |EEE and
IEEE, IEC,and | £C giandards are featured below, along with quality test measurements devel oped by

Dranetz Dranetz.

|EEE 1159 | EC 61000-4-30 Dranetz
(deviations from IEEE
1159 only are noted)
Short Duration Variations
Magnitudes
Sag/Dip (Sag) Vrms Below 90% | (Dip) Vrms Below 90%
(or Low limit) to 10% of | (or Low limit) of
nominal nominal
Swell Vrms Above 110% (or | Vrms Above 110% (or
High limit) to 180% of | High limit) of nominal
nominal
Interruption Vrms Below 10% (or Vrms Below 1% (or
Very Low limit) of Very Low limit) of
nominal nominal
Temporal
Instantaneous | 0.5 - 30 cycles
Momentary 0.5 - 30 seconds
Temporary 3 - 60 seconds
Duration begins when any one

phaseis Out of Limits;
endswhen all phasesare

Within Limits
Long Duration Variations
Magnitudes
Sag same maghitude values
Swell as Short Duration
Interruption Variations (see above)
Duration
Sustained > 1 minute
Cold Load

Pickup isreturn
from sustained

Continued on next page
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Event Classification, continued

Range of

Variationsasper

IEEE, |EC, an¢
Dranetz
(continued)

|EEE 1159 I EC 61000-4-30 Dranetz
(deviationsfrom |[EEE
1159 only are noted)
Transients
Impulsive no more than one IEC classification for | Peak - absolute
transition in each transients are value from zero axis
direction undefined, as of
Oscillatory ringing freq following | version approved in Width - time
initial transition 2003. between 50% of
peak rise and fall
Medium
Frequency Duration - total time
frequency range | 5 - 500 KHz of waveshape
duration | 20 us trigger
magnitude | O - 8 pu above Vnom
Rise - time between
10% and 90% of
peak

Fall - time between
90% and 10% of
peak

Direction:

Positive - adds
energy to curve;
Negative - subtracts
energy from curve

Ring freguency -
dominant between
2nd and 128th
harmonic

Continued on next page



| APPENDIX G/ Event Classification

Range of
Variationsasper
Lok [EC.and |EEE 1159 |EC 61000-4-30 | Dranetz
(continued) (deviationsfrom |[EEE
1159 only are noted)

Waveform Distortion (measured as steady state values from 10/12 cycle
calculations)

DC Offset
frequency range
magnitude | 0 - 0.1%

Harmonics
frequency range | DC - 100th
magnitude | 0 - 20%
Interharmonics
frequency range | 0- 6 KHz
magnitude | 0 - 2%
Notching
frequency range | 35 KHz
magnitude
Noise
frequency range | Broadband
magnitude | 0 - 1%
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APPENDIX G

PowerGuia 440S Menu Structure

Menu structure The 440S menu screen maps are shown in the following pages. Use the Level number
description and Heading as guide to navigate through the different menu screens. Each screen
contains touch screen buttons which lead to related functions.

In thisappendix The following screen maps are shown in this appendix.

Level No. Heading See Page
001 Home Screen G-2
100/1 Start Menu - Automatic Setup G-3
100/2(a) Start Menu - Wizard Setup G-4/a
100/2(b) G-4/b
100/3(a) Start Menu - Monitor Same Circuit G-5/a
100/3(b) G-5/b
100/4 Start Menu - Load setup template from card G-6
100/5 Start Menu - Load data from card G-6
150 Instrument Settings G-7
108 Circuit Type Selection G-8
200 Scope Mode G-9
300/1 Meter Mode - Standard G-10
300/2 Meter Mode - Distortion G-11
220 Harmonics G-12
240 Phasor Display G-13
112 101 Advanced Options - Transient Limit G-14
112 201 Advanced Options - RM S Variation Limit G-15
112 301 Advanced Options - Waveform Capture G-16
112 401 Advanced Options - Characterizer Options G-16
112 501 Advanced Options - Journal Limit G-17
112 601 Advanced Options - Journal Interval G-18
112 701 Advanced Options - EN50160 G-19
400 Events G-20
401 Event Options G-21
430 Trend G-22
470(a) Reports - EN50160 G-23/a
470(b) Reports - Status G-23/b




LEVEL 001
Home Screen

To Level 300

To Level 220

MARK30 MARK22.
Standard{Distortion{UserFrea'{Imbalance | Advanced THD: Odd: 51%  Even: 52X Totak 7.3%  TID: 083
sz
a0
Comp Basic F' 128.3 38.8?
=52
Power B 128.3 38.87 .08
o C| 128.3 38.87 28t
emand
Z08
D| 4.985 4.999
Eneray 158
- * 1.0%
Hatrmonics H B Eag - 3
B-C 289.3 * b
Flicker - * X
C-A 2686. 3 ST @® o Be wmo oz zo e 3%
# Derived wvalues s =
Exit Chan ‘l Param ‘l Detail ‘l Options ‘{ List ‘l Exit
A A
To Level 200 To Level 240
MARK20 MARK24
VISR ¥
A 1za.7 v W 0.07 4000 LWeDin £.000 AT
[ 120.7 vm SHEZ A @ 2817 .
30.03 AN tzec,
Bleer v O 230.4° -
064 A g 270.0° - coo
120.7 vO : :
1267 Y H 118.1°
30.04 A0 \ C&eh m 140.1°
GUIA003 9955 ¥ @ 360.0°
C 1207 vm 9355 A m 260.0°
30.04 AW Power ¥ LE4 Oct 25 8d w0
MOHITORING STATUS: COHE :
S WO / 5 ®a Imbalance
0085 AN CIRCUIT TWFE: = Fhase Wue g Yolts fimps
MEMOR' CARD: Sz.00 ME Freec S .» Zero 73.7 19.2
FILEMAME: Sitie de FoberEu
Egeaqe“?-l';cg EVENTS SAVED: Lt Pos 7.5 19.5
- - JOURHALS LOGGED: EL] @ Meg 5d.4 12.3 -
P/M E5.3% 63.3% 240
S0.00 ¥-Div 12.50 A-Div ,———‘-\\ 2/ 192 9% 95.6%
-
Chan CkRng Exit | | plums 66 o Dema Exit
-y
Scope HMeter Harmonics Phasor
MARK43 MARK15
WI=TRN S A=R
oo Instrurnent Settings Setup Menu
o |-
=50 hal I. »

& Timne and Date Turn Beeper On-OFF
tes.e 'f Trend Events Reports Preferences hai::":g;n:i:;i'f- Communications
EEE-T- Langue, Lingual

W RMS WA E EC
av.00 START -SETUP )

T Display Preferences Hemory Card
2750
5.08
258
Reset to Factory Defaults.

se.00

I'REM5 WA
DHAENS@DE - @IELDSEDOE, JUH ZE @ 1 MINS/DIV

e, Param Ezxit Exit
To Level 430 To Level 150
¥ MARKS0 A 4 MARK100 A 4 GuIAd0l
g —- Power v 1.8.4 Oct 23 84
[4 T MOHITORING STATUS: OH e
= ST Teee ECr .
HEEITE - 1HEEAR.200. Mar 02 04 10 SECSDiv [ 1 M " 3 T + +
m;:gg‘g AY Instantaneous Sag. li | it Autormatic Setup (Power Quality). EEE{"OQEE;C:::D: Szoo Me Fre: . ‘%v 5
320.0 oA .00 JOURHALS LOGGED: a7 °
w0e (/ BO.80
Wizard Setup.

T5.00 20.00 L— !
arso I - 2980 P
20000 i 29.00 Monitor same circuit,
o + oo = Scope ENS0160 PO Status Phasor
28 20.50 (R
228 |rerresrrrsrrssr vy 000 Load setup template from card. Cancel
Lok 29.50 —

[ — ] Load data frem card Trend Events Reports Preferances
202 008 - 1952:02.276, Mar 02 04 100 m SECS/ D

L L}

| Dewail  Options ¢ |+ Wave  Exit Bt | sTOP

To Level 400

To Level 100/1

v

To Level 470
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LEVEL 100/1
Start Menu - Automatic Setup

MARK10

Autornatic Setup (Power Qualityl.
Wizard Setup.
Monitor same circuit.

Load setup template From card.

Load data from card.

— To Level 001

GUIA123 + MARK101
Setup Summary
"+ Circuit T 3 Ph L
A ircuit Tupe: ase Wye
Yersion: ¥ Le4 ] Mominal Yoltage: 120.00
Instrurnent S-M: PHE _Sireace Maminal Current: 20,07+
Site Mamne: Sitio de Power@uia Morninal Frequency: 60,00
Circuit Tupe: 3 Phase ke Card Status: Ernpty
Marninal Yolts: 26,50 Free Space: 32.00 MB
Mominal Amps: 1BEz L
Mominal Frequency: 6688 # Yerify if the select current probes are correct. To
Monitoring Mode: Standard PG change current probes, press the Probe button
Frequency Tracking: Standsud The instrument is now ready for monitoring. Triager
Sunc I_nput: X YA pararmeters and thresholds are set to monitor power
iract!ng Erequencu Emln]:] gggg :Z quality. Please rewiew the detected circuit for walidity.
racking Frequency (Maxl: ! 4
Scale Factors: Yolts Arnps [
Channel  A: Lede LBEE +

. 4 fsumamary’ [ oc | cancer
q .
Exit Summary Probe oK Cancel
MARK104 A 4 MARK104a
Current Probe Selection Current Probe Selection
Other, Scale: 1,000 E
" d = A [other, Scai=: 1000 | | thange-
TR2500, 18A-5B8A RMS
TR2510, BA-16A AMS B lother, Scale: 1000 || change -
TR2520, 0BA-36EEA FMS Ch | .
ther, Scale: 1.000 Change
AC-DC, BA-156A FMS l—
AC-DC, AR-1588A RMS D |other, scale: 1000 | | change -
TR20198, 1A-308A FMS <
TR2021, 1A-29A FMS ' [ | Set ldentical

Lcale ‘l

ll Cancel )

A\ 4 MARK103

Current Probe Selection

A BC D:

[Dther, Scale: 1.000

| Change b

@ Set Identical
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LEVEL 100/2(a)

Start Menu - Wizard Setup

MARK100

L
-
-
=

Autornatic Setup (Power Qualityl.

Wizard Setup.

Monitor same circuit.

Load setup template From card.

Load data from card.

“en

L4

—» To Level 001

Homninal
Yalues

basis for setting default threshold and other
Farameters for ronitoring.

Hode of Frequency: . \ ]
Operation quency [60.00 Hz | Tracking
HMonitoring

Mode Yoltage: Ille.l] Yolts

Advanced

Options

T Current: |3l].ll4 Amps

Card .

A

l Prev ‘l Hext ‘l Cancel

cont. next page

MARK10
C t ™
Current Probe Selection
MARK104 Erale
Factors F| pther. Scale: 1.000 | Change :
Current Probe Selection (Erra T
v Tupe Y
Other, Scals: 1.000 el B Dther, Scal=: 1.000 || enange
Values
TRZ500, 18A-S8&A RMS
HMode of C bther, Scale: 1.000 | Change -
TR2510, BA-18A RMS Operation
HMaonitoring
TR2520, 366A-38867 FMS Mode D pmer, Scale: 1000 | Change — |
P o "
AC-DC, BA-15BA  AMS l Dptions
|_ Enable Currents —E Set ldentical
AC-DC, BR-1S6EA RMS E‘EI:N"J |
ar ' ¥
TR20196, 1A-280H RMS [__'[:
Hext Cancel
TRZ2021, 1A-38A RMS 4,?
A 5
[scate | ok | Concel | A MARK10 MARK105b
Current ! Current | ™y
Probe Scale Factor Setup Probe
Scale
* Factors Yolts ‘ Amnps ‘ li ; B_ )
oy
MARKIO Circuit A “1.000 “1.000 P circuit
H i . i ~ Tupe Tupe 1 E 3 - l
Homninal i i Horninal
o ¥alues B “1.000 “1.000 ¥alues s
®
Factors A lmnbled ] Mode of y y Hode of 4 5 B
e cub Operation Operation
Circuit " c “1.000 “1.000
Type HMonitoring HMonitoring
Morninal B [ pisabled | Mode y y Mode 7 8 g
Values Advanced D “1.000 “1.000 Rdvanced :ﬂ"
Dptions DOptions
fode,at, || C oS ] §
Emory Memory B + e C
Monitoring D [ | Card . A Card | = Cancel )
Hode Disabled | Y ) - 3
[ He:xt C. 1 P Hext C. 1
Sdied l ray l & l ancel l reu l ex ancal
Options =
A4 7 MARK108
Y [~ Enable Currents - MARK10 __\‘
Card x ™ C t
— ~ - E:lr ™y p:;;:n Circuit Type Selection 3 Phass Wye
L A WARHING* Improper connection of this
L“L.Lﬂ. Sc instrument could result in the loss of life, Scale el
Fa rhusical harm or a fire hazard. Factors & m’¢ N
ircuil K
Also, connection of this instrurnent must be C m’
performed in complisnce with the Mational
MARK103 Hol Electrical Code (AMSI-HFPA TE-2085) or any Mominal
- ~ ¥al other additional safety requirements applicable Yalues ] ]
ent - i installation. |
Preba Current Probe Selection Mo © dour nstalation Hode of l\O@@ GG OB Gk
Scale Op| | Installation, operation, and maintenance of this Dperation A —
Factors ABTC D: :“ g:ﬁ;gr::gj: must be performed only by qualified n::ietoring : : : ;
o
Circuit 5 Ph Chkt + Ckr +
-[',;;:I T Ad The Hational Electrical Code defines a qualified Advanced l = l i l ll
) [‘I’IPZSDI]. 18A-508R RMS ] L(Ilme Opi person as one familiar with the construction and Options Detected as: 2 Phase Wus
Horninal S operation of the equipment and the hazards Voltage O Sequence CCW(ABC)
Yalues He| [ insecleed. E‘e':‘""-l Current OF
Ca ar
Mode of — - > - -
Operation . lm—em ¥ g J Y 1
l Prev l Hext l Cancel
Honitoring .
Hode |
Advanced * MARK110
Options = =
i Current - B! v
Memory || (2] Enabte currents  [f7] set Mentica Prive To Level 108
Card
. A
Scale .
e | The computed nominal walues for frequency.
Hext Cancel Hasions woltage and current (if enabled) are shown
Circuit on the screen. Make sure that the nominal
Tupe walues are correct. These walues wil be the
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LEVEL 100/1(b)

Start Menu - Wizard Setup

MARK109
LA
O t T
p:.l;;zn Basic Meter
;;:Itirs The instrument is now configured for your
wiring setup and is ready to use as a meter.
Circuit You cam:
Tupe
Hominal l Continue and set ts to record
v:::::‘: |7 events and statistical data.
Hode of
Operation Use as a meter,
Monitoring
Mode
Advanced
Options
Memory
Card . o
l Prev il Hext ‘l Cancel A
y GUIALL SUIALLL
Current — T C t ™y
Probe Choose Monitoring Mode porpen
Zcale |7 Standard Power Quality, Dmd, Eng. Scale |_ Standard Power Quality, Dad, Eng.
Factors Factors
%::;:'l l_ Long-termn Timed Recording, Drnd, Eng. %i.;‘::i‘ I—‘ Leng—term Timed Recording, Drad, Eng.
Horninal _ _ Hominal
Yalues |_ Continuous Data Logging, Dmd, Eng. Values |_ Continuous Data Logging, Dd, Eng.
Mode of Mode of
Operation I- EHS0160 Power Quality. Dperation |7 EM50160 Power Quality.
Monitoring Monitoring
Mode Mode
RAdvanced Advanced
Options Dptions
Memory Memory
Card . o Card \_ ¥
l Prev il Hext ‘l Cancel A l Prev ‘l Hext ‘l Cancel ‘
Y vaRKil VY ___MaRK112
LEm ates R T
C 3 ! Current !
p:;;in RAdvanced Options Probe Advanced Options
?::I:)rs The limits for capturing events are nold set :—'::I:"s The limits for capturing ewents are now set
according to the monitoring mode that wou according to the monitoring mode that you
Circuit selected. Press Mext IF you wish to Circuit selected. Press Hext If uou wish to
Tupe continue with the default, or use the keys Tupe continug with the default, or use the keus
below ta raadify: below to modify:
Mominal —» To Level 112 €4— vominal
Ealues l Transient l Characterizer RallEs
Hode of Limnit Options Hode of
Operation Dperation EI;(SII‘],:‘GSIJ
Monitoring ! RMS ¥Yariation ! Journal Monitoring
Mode Lirnit Lirnit Mode
Advanced Advanced
A Haveform l Journal 5
stions Capture Interval ko=
Memory HMermory
Card \_ J Card n_ A
L/ L/ 1
l i l o l s l Prev ‘l Hext ‘l Cancel |
A GUIA113 GUIA114
[ t T
p:.l;;?‘ e Name. Memory Card
Scale Lite Mamne: Litio de Powerbuia_
Factors »
Circuit Sitio de PowerGuia Change Lgd
Tupe
Hominal Memory Card O Free Space: 10007
Yialues B Used Spoce: 007
e of Free Space: 32.00MBE 1 2 3 3 5 B 7 3 q 1] +
Operation Status: Emety @
Monitoring Press Finish to continue or: q w e r t L'} u i o P
Mode
Advanced — Format card (Data wil be erased). a 5 d F q h i k 1
Options
Memord Card Contents. CAPS z " c M b n mw - Shift
Card 1 A
Cl an 5 ok C. 1
l Prev ‘l Finish A Cancel | ear pace ance
A4 GUIAL15
[ t T
p:.l;;?‘ e Name. Memory Card
Scale Site Mame:
Factors
Circuit Sitio de PowerGuia Change
Tupe
Hominal
Yalues All data will be lostt Continue
Mode of format?
Operation
:o:itoring g Yes HO
ode - -
Advanced Format card (Data wil be erased).
Options
HMemory Memord Card Contents.
- )
Prev Finish A Cancel |
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LEVEL 100/3a

Start Menu - Monitor Same Circuit

¥ 1.8.4
MOMITORING STATUS: ol

MARK100
ey

Autornatic Setup (Power Quality).

Wizard fetup.

MARK12
Monitoring Menu
Start Howt
<
A 4 GUIA122 . . . <«
Power Oct 27 84 HMonitor using 5tart and End times.

Monitor same circuit.

L

—

T TIME: EOEEAE, 0ot 2T 04
CIRCUIT TYPE & Fhaze wae [ | Load setup ternplate From card.
FILEHAME: e de Powerauia Hodify Trigger Parameters and Intervals.
ELENTS SAUED: .
JOURMALS LOGEED: ao -
’_l Load data from card.
@ 3TN @ ¥iew Setup Summary.
—
Scope Meter Harmonics Phasor 3ave Setup Template to Card.
ﬁ _: Exi
Trend Preferences
STOP LTV
A 4 MARK123 Y MARK125a A 4 GUIAL4
—_——
EionitoringlHenu Enter Setup Template Hame:
[ |
Stop How? Start How?t
R Sitio de PowerGuia_
— —
1 Abort. HMonitor Using:
| — =
f — Start & End time 1 2 3 4 5 6 7 P 9 0 +
Yiew present setup.
— _l A
Time Interval a w e r t y u o p
[
= Cancel a | s d 9 h ] k1
R .
Save Setup Template to Card. caps || z ® c e b n - Shift
=
Exit — Clear Al Space 0K Cancel
i Ezit
¥
+ GUIA124
TO LEVEL 100/3b
Power ¥ 1.8.4 Oct 27 B84
MOMITORING STATUS: DOHE
CIRCUIT TYFE:
HEMORY CARD:
FILEHAME: Sitio de Fowersuia . .
ELENTS SAUED: 02 .
JOURMALS LOGSED: 266 B
AT MARK136
————
Trigger Parameters and Intervals Y
- L—p|
Scope Heter Harmonics Phasor Transients Journal Lirnit
——
(‘ ' RM5 Yariation Journal Interval
Trend Events l!eDots Preferences ! Waveform Capture ‘ Site Mame
START-SETUP
Characterizer Options Scale Factors
7)Y
+ MARK123
e
Stop Monitoring Menu
Exit
[l |
Stop How?
=
[l |
e Data collected will be lostt GUIA123
Are you sure you want to Setup Summary
Vi abort?
= |
Wersion: VolEd | )
Instrurnent S-M: PHE_SIMBEEE
Yes HO - i .
L - Site Mame: Sitio de Powerbuia
Circuit Tupe: 2 Phase Wye
Marninal Yolts: S8.58
Morminal Armps: l8.82
Marninal Frequency: 56,88
Monitoring Mode: Standard PG
_— Frequency Tracking: Standard
Sunc Input: YA
Tracking Frequency (Minl: EEBE Hz
Tracking Frequency (Max):  E5.88 Hz
w| [5cale Factors: Yolts Amnps [ ]
] [channel R 188 1868 M
Exit
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LEVEL 100/3b

Start Menu - Monitor Same Circuit

MARK125a
- 4

Monitoring Menu

Start How?

-
M Honitor Using:

Start & End time

MARK125¢

Monitoring Control Menu

11:22: 40 Sep 24 84

E Time Interval

b Cancel
\

fave Sfetup Template to Card.

L Rl

* GUIA125

Start at: E Lep 24 04

Interval: Daily:
Weekly

Bi-Weekly:

Custom (1 Days)

00X

I 2000

MARK125i

Honitoring Control Menu

11:37:23 Sep 24 @4

) veos

Change

E 12:00:00

Monitoring Control Menu

=]

Start at: Oct 27 04 15:00:00

=]

Hov 03 04 15:00:00

e

Oct 27 B4 14:58:081

+ GUIA13

ok Cancel
* GUIA12

Sun Mon Tue Wed Thu Fri Sat

Jan Jul
1 F k] 4 5
Feb Aug
& 7 ] O 10 11 12
Mar  Sep

for 13 14 15 16 17 18 19

20 21 22 23 24 23 Z6

HMonitoring Control Menu

Start at: Oct 27 04 15:00:00

End at: Hov 03 04 15:30:00

= =
= =

Oct 27 B4 14:54:21

Ok | Cancel

May  How
27 28 20 30 3N
Jun Dec
o A
II [ |
klﬂ 0k Cancel
e Tamtel
+ GUIA127
B

Enter time in 24hr format (hh:mm:ss)

is]. oo . oo

D cL (113 Cancel

Ok Cancel

; A 4 GUIA129

A GUIAI3
Power ¥ L84 Oct 27 64
MOMITORING STATUS: ARMED . .
CIRCUIT TYFE: = Fhaze Wye = =
MEMORY CARD: 2200 ME Free + L +
Fll 3 Sitio de FowerGuia o o
o

EVENTS SAVED:
JOURMALS LOGEED:

3
&

-

Scope Heter Harmonics Phasor

Trend Events Reports Preferences

START-SETUP

monitoring turns on upon start
time (see screen below)

GUIA122
Power ¥ L84 Oct 27 B4
MOHITORING STATUS: oH -
START TIME: Z0:E1de, 0ct 27 04 *
CIRCUIT TYFE: = Fhaze Wye = =
HMEMOR' CARD: 2200 ME Free B3 B3
FILEMAME: Sitie de Fowesrauwia - -
ELENTS SAVED: Q P
JOURHALS LOGGED: *

K

el T/ EY

Trend Events Ilenots Preferences

sTOP

-%_"\
(Z8. )
FEE —
= = =
=R ER ER
AEE
R = =y
Dc\_k \i +/— Cancel J:Q_IJ
Ok Cancel
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LEVEL 100/4
Start Menu - Load Setup Template from Card

MARK100
GUIA138 Automatic Setup (Power Qualityl.
S5elect 3etup Temnplate to load
\ -
1. Sitio de PowerGuia BE MO KE o004 Wizard Setup.
z Sitio de PowerGuia B1 B0 KE lgfgi_mm
Monitor same circuit.
i
< Load setup template Ffrom card.
Load data from card.
— Exit
=
[

l_ ok Cancel

A 4 GUIAL39
Select Setup Ternplate to load
0
1. Sitio de PowerCuia B8 9.0 KE }332_2004 L_+

z Sitio de PowerGuia 61 S0 KE }3:32_2004

Setup Template Loaded

Ok

[

Ok Cancel

LEVEL 100/5
Start Menu - Load Data from Card

MARK100
ey
Automatic Setup (Power Qualityl.
GUIA140
Select Data File to Yiew
Hizard Setup.
: - B b
1. Sitio de PowerGuia B6.00DE E20 KE E’_%c;'_zmq
2 Sitio de PowerGuia B1L00DE FE0 KE }gfgg_mm Monitor same circuit.
Load setup template from card.
gl
il Load data from card.
Exit
=
Ok Cancel




LEVEL 150

. GUIA15
I n St r u m ent Settl n g s Instrumnent Settings Setup Menu
Time and Date Turn B On~OFF
qK Language (ldiomal C ications 1\
— dh Display Preferences Memory Card g
eset to Factory Defaults.
R F Defaul
Ezit
A 4 GUIALS A MARK157
———
Oct 28 B4
* Threshold Beeper: OH
| Time ‘[ Date ‘[ Sl;:: ‘[ El‘;f: ‘[ 0k ‘[ Cancel | T
; GUIA155 ‘ MARK159
—
Seleccionar Idioma Communications Setting:
@ Espaiol Enable Communications
spaiol
Device Address Il]_
Baud Rate (bps)
[ esoe |[ | 3sa00 |[ | s7eoe [ us200
I_ External modem connected
AT:F;s0=2 Change
Bien Cancel 1 oK Cancel
l MARK156 * MARK160
iy =R
HMemory Card
Backlight Timer 2m Card Status: Contains File
Card Size: 32.00 MB
Contrast 485
? Password Protect oFF [u Free Space: 24.0 MB (75:) j
B Used Space: 8.0 MB (25%)
Channel Colors
Calibrate Touch Screen
Exit Format View Exit
* MARK158
Instrument Settings Setup Menu
|
| Time and Date Turn Beeper On-0Ff
[
La| Reset to Factory ations
Are you SURE you want to
= erase all data and
Di configur ations? ard
L ves | W |
[
Reset to Factory Defaults.
o
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LEVEL 108
Circuit Type Selection

MARK108
LA At e
C t ™
p::::n Circuit Type Selection 2 Phase lWue
Scale h
Factors
n* 5
Circuit m’ =
Type ﬁ“ﬁ’ @
Yaluas I ] ] ] =5
pa (660 660 6O Eb)
peration
- - [ ——p—
Honitoring
Hode 1 1 1 1
Scope Phasor Ckt 1 Chet +
Advanced 1 1
Dptions Detected ag: 2 Phase Wue >
Vaoltage 0K Sequence CCW [ABC)
Hemory Current 0K
Card \ y
l Prev ‘l Hext 1l Cancel \
\4
MARK201V. See Level 100/1
120.7 ¥E
H 30.03 AN
B 120.7 ¥O
30,04 AO
E 120.7 ¥vE
3004 AN
D 9.985 ¥O
9.985 AN
Frequency
S8.68 Hz.
50.00 ¥ Div 12.50 A-Div
Chan CkRng Exit
To Level 200
V__MARK24
H 132888?‘3\;‘ ] gg?;o A0 T F000 AT
| m 28. .
1z,
B 126.7 % O 239.1 L
26864 A g 270.0° c..-
Cl2e7 v B Hg1 '
S864 A g 149.1%
D 9925 V O I60.0°
G535 A g 360.0° :
#0
Imbalance :
Yolts  Amps
fero 737 15.2
Pos 755 15.5
Hea GCH. 4 12.3 -
P-H EG.3% E3.3% za0%
2/M 1829392 BX
LU a.9 Demo Exit
To Level 240

MARK108a
Le]

Current
Probe

Scale
Factors

Circuit
Tupe
Horninal

Yalues

Mode of
Operation

Monitoring
Mode

2 Phase Delta

08 6id 506 008)

A — —— —(— —D—

I | scope ' | phasor || okt || ks |
vances
Options Detected o5 3 Phase Delta
voltsae 0K Sequence CCW (ABC)
Memory Current 0K
Card
Prev | Mext | Cancel
MARK108b
(X it
s Split Phase
Scale
Factors R ™
NS
Tupe ; ]
Mominal
Values 111
Mode of
e || @
Monitoring
Mode
ptvoneeg || | Scope | Phasor | cket | ckts
vance
Options Detected As: 3 Ph, indetermined wye-delta
Voltage Mismatch.
Memory Current Mismatch,
Card
Pres | Mext | Cancel
MARK108c
et Single Phase
scale
Factors
Circuit
Tupe
Mominal
¥alues 1 L
Kinfa o5 (666 660 508 &b®)
peration e e e
Monitaring
Mod
oas | scope || Phaser | Gkt | Cked
Advanced
Options Detacted fs 3 Ph, indstermined us/deita
Woltzae Msmatch.
Memory Current Mismatch.
Card
[r——
| prev | Memt | cancel
MARK108d
Current &
o eneric
scale
Factors a—r
e ——
Type 1
c e e m—
Mominal i =
VYalues o T
Kinfa o5 S50 So OO Ebo,
peration ey
Monitaring
Mod
oas | scope || Phaser | Gkt | Cked
Advanced
Options
Memory
Card
[r——
| prev | Memt | cancel
MARKlOB_g
Cupcac Circuit Tupe Selection JERPTTE-SNFC U
scale
Factors Il
=
T
ype =
Mominal @
Yalues [
Mode of
| e v e
Monitoring
Mod
n:e ’ | scope ' [ phasor | | ket [ cke4 |
vance
Options Detected As: 2 Ph, indetermined wyesdelta
Voltage Mismatch. Seauence Mismatch
Memory Current Mismatch.
Card
[ r——
| Prev | Memt | Cancel
MARK108f
(o 2 172 Element No B
Scale =
Factors =
M - (=3 i
t
- >
Haminal %,
Values T TRl
Hode of )
kil || Segeaeace
Mode ] 1 3
o Y Scope Phasor Ckt t+ | Ckt 4+
vance
Options Detected ss: Single Phase
Voltage Mismatch Sequence W ICEA)
Hemory Current Mismatch
Card
Pt
Pres | Mext | Cancel
MARK108q
C it
Brobe Circuit Tupe Selection JEERV-R U AR LN
scale =
Factors =
(=3 i
E3
Hominal
Values T I ]
Mode of
i, || | CSasEoetae)
Mode ] T 3
i Y Scope Phasor Ckt t kt+ |
vance
Options Detected as: Sinole Phase
valtage Mimatch Sequence W (CEA)
Hemory Current Mismatch
ar

—
Prev Hext Cancel
e ranee )
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LEVEL 200
Scope Mode MARK201

120.7 ¥H
H 30.03 AN

120.7 ¥O
B 30.04 AO

C 1z0.7 vE 2 U SRS O SN TR
30.04 AN o

D 9985 YO

9985 AW
Frequency
£E.8A H. |
50.00 ¥-Div 12.50 A-Div
Chan CkRna Ezxit
MARK202 W A 4 MARK205
I M

A 1207 vr ™ A 1203 vm

30.03 A Volts e 30.07 AW
g 1207 ¥ A g 1203 vof R

30.04 A i i 30.07 AO Input Range

Yolts Amnps

120.7 V| | i | i 1203 vE . :

C 3564 n B v d C 3567 am| .. 0K 102 oK 10
B OK 10 0K 10:

9.985 V| 9936 va| | ¢! ok 10n (T3 T

D 5985 a C | 4i | 4i "/ D ooz am
Di oK 0% 0K 0%
Frequency Frequency
£EEA Hz. £EEA Hz. =
D v v 68,08 Hz, L | )
- L
l:"" 0 A-Div 50.00 ¥.Div 12.50 A-Div
N [l [ |
Chan (e Exit Chan CkRna Exit




LEVEL 300/1
Meter Mode - Standard MARK301PG

£ Standard® Distortion
—
omp Basic H ].EB.S SB.B?
cner 1|B| 128.3 30.087
C| 128.3 38.87
Dermand
D| 4.885 4.988
Enerau
— *
Harmonics H B EBS = 3
B-C 2dg.3 *
Flicker E_H EBE. 3 *
# Derived values
Exit
A4 MARK302PG h 4 MARK307PG
/ Srandard ‘f Distortion ", A Standard®, Distortion
Basic Easic
Pst PltSlide) Plt
— A | o.900 0 0
Pouser Residual Current
Demand Het Current pemand B | 10.02 0 ]
Eneray Energy
Harmonics Harraonics C | o300 o o
Pt
Exit Exit
\ 4 MARK303PG A 4 MARK306PG
//Standard'(Distortion', /standard'{Distortion'y,
Basic Basic
Watts VA VAR  TPF  DPF ¥ THD 1 THD ".;’::‘m’:;
Comg Basic Cornp Blasic
A | 25921 | 2000k | <01 o873 0s82 Alo 1.000 o
Power
B 25.36K | 20.57K | <001 0858 0858 B
Dernand Dermand o 0.998 o
C | 25.36k | 20.57% | <0.01 -0.858 [-0.858
Engray Engray c 1] 1.000 o
D FEGTIE | 36TIK | <001 1000 1000
= [ |
Tot| Te.04K | 88.25K | <0.01 0863 ~0.999 D | 0104 0.841 o
Flicker Flicker
| [
A MARK304PG A MARK305PG
UT=las SRSl UT=las ST s
/ Standard " Distortion / Standard " Disto ,
Easic Basic
Active Power Demand Hatt Hrs YA Hrs YAR Hrs
Comg Basic Core Basic
Apparent Power Demand H [1] [1] [1]
Power Reactive Power Demand Powser Ble o o
- RHS Current Demand Ph A Dermand clo o o
TR kHs Current Demand Ph B 0o . .
[PV RHS Current Demand Ph C Harmaonics
Tot| 0 1] L]
Fhcker RHS Current Demand Rvg Ehcker
e
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LEVEL 300/2
Meter Mode - Distortion

Distortion
THO
Derating Factor K Factor

A 4 MARK312PG
LA A T
Distortion
THD ¥ TID 1 TID ¥ TID 1 TID
Fund Fund R5S R5S
TID
Ao 0 0 0
TIF
Crest Factor B o o o o
Paler E 1] n 1] 1]
Transformet
Do 0 0 0
Exit
A 4 MARK313PG
Distortion
THO ¥ TIF 1 TIF ¥ TIF 1 TIF TIF
Fund Fund RMS RMS Prod
TIO
Ao 0 0 0 0
TIF
Crest Factor B o o o o o
Pover E 1] L1} L] L1} L]
Transformer
Do 0 0 0 0
Exit

TIO
A a8 a8
TIF
Crest Factor B B B
Pover E E B
ol e 2
Exit
A 4 MARK315PG
e

Distortion
THD
Sianed Unsigned

TID

TIF

Crest Factor

Paler

Transformet

A B
B| B
C B
D O

[y I o I o I v

A 4 MARK314P
THD Yalts Crest Arps Crest
Factor Factor
TIO
A& a8
TIF
Crest Facto;i B B B
Power E B B
Transformer D B B

MARK311PG
e AR e
Distortion
Ulr[Y YTHD ITHD YTHD ITHD
Fund Fund R5S RS55
TID
A | 0.008 1.000 0.201 0.213
TIF
Frest Factar B | 0.015 0.99% 0.016 0.212
Poter E 0.09% 1.000 0201 0.213
Transformet
D 0.104 0.841 <0.01 0.337
Exit
A 4 MARK316PG
Sl AT e
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LEVEL 220
Harmonics

THD: Odd: 3.1

1.0%
N || | |||| | |||||
.07 I

MARK22
———
Ewen: J.2% Total T35 TID: 0.0%

o
A _Yolts

azo

2E00

@00 1EE0 1E00 EEE0 ZTO0 E1E0

Hz

Chan

A

Y ) Y
Pararn | | Detail | Options | List

Exit

\4
switch channel display

v
switchto V, |, or W

toggle between graphical
harmonics and list of harmonics

Y MARK235 A 4 MARK23
e
THD: Odd: 3.1 Ewen: 32X Total: F.3H TID: 0.0 THD: OgeSas = S Lotol 2% TI00 0=
5.08 5.0 .
e | Show harmonics ...
a5 EER only
=
.00 a0 = . .
|7 and interharmonics
=58 B L=
N = . -
s.0¢ 5.0¢ 1 calculated including
' adjacent interharmonics
z58 z51
2.0 208 Graph Units:
. . = =1
b bt |7 Hz I- Harm Hum
= =
100 108
= e
0.5 0.5 | Percent Engineering
(%, (.
0.0 —
a0 00 1ZB0 1200 2EE0  ZTOD  H1B0 3600 r r—— | zenn
Hz A Yol oK Cancel
- g‘ ‘—‘—{ ]
Exit | Cha T T T T xit
A 4 MARK235 }
— MARK236b
THD: Odd: 3.1 Ewen: 32X Total: F.3H TID: 0.0
it THI: g5 1% L 2 Torol 3o oo oo
5.0 .
e — Show harmonics .
as [/ only
. =
e ao: =1
l_ and interharmonics
b =52 —
=] . .
EX EX l_ calculated including
' adjacent interharmonics
z58 252
MARK236¢
) 208
3 THD: Odd: 3.5 Ewen: 32K Total: #.3%
151 152 e
10 b as:
g . a0
002
0.0% =
[ azo 200 1280 1200 2EE0 ZTO0 IO FEO00 A Yol y
A Yolts Hz b
Chai
Exit —_—
|| | i
zox
152
y MARK235¢ o
= g
cee I AN
" o as0 W00 1380 1800 ZEE0 200 BE0 3600
= A Yolts Hz
) ! ) )
a0 Chan Param Detail = Options List Exit
551
5.0
L5
0 MARK236
158 THD: = -
b Show harmonics ..
108 =]
as [ only
05 —
a0z =
y [~ and interharmenics
oo Mo . — s52 =
o &0 120 120 e
A Yolts Hz son [| calculated including
L L | _ L _ _ ' adjacent interharmonics
| Chan | Paramn | Detail | Options | List Exit 257 MARK236:
e
zow N |
THD: Odd: 405 Ewen: 413 Total: 3.3 TID: 007
152 508
A4 MARK235d Lot ast
e
052 aox
5.08
0.0# =50
e mg_ ey
i L Chan Y. .
b z.on
.08 b
25 Loz
o, . HI.I I.”.l |.l J.l
151 o.ox ].l 1 |”.I ].”.“.“”.l _______
o azo %00 1=E0 1900 ZIs0 2700 B1E0 EE00
102 R Yolts E3
) ) Y )
- | Chan | Param | Detail  Options | List Exit
0.0%
o &0 120 120
A Yolts Hz
) f -
@, & Exit

* MARK237
DRl
Hz Yalts Harmonics Details Phase Degrees
[iT 5.059 421 ]
£ G B =
18 ] B ]
15 @ a.a
26 a a.a —
25 a a.a
28 a a.a
E a a.a
4@ a a.an
45 a a.a
c@ a a.a
EE a B
60 1 1198 10003 0.9"
£5 a a.e
7@ a a.a
7E a a.a |
L) a a.8x =
] Sort | Morm Exit
A 4 MARK237b
Ui TS
Hz Yalts Harmonics Details Phase Degrees
60 119.8 100,07 ]
900 15 5.418 450 241.3" =
DC 0 5050 4.2 20.0" ]
840 14 3.386 2.8% 30.8"
960 16 2.750 2.3% 20.9" —
360 6 2321 46,4
1080 18 1.010 204.0"
120 2 1647 121.3"
1140 19 1.621 170.8"
300 5 1308 190.7°
1200 20 1.352 65.3"
780 13 1.350 148.2"
180 3 L300 384
240 4 1243 206.2"
1260 21 1204 337.0°
1320 22 1126 230.8" [
660 11 1116 308.5" |l
] -
Unsort | | Horm | Esit

v
toggle between Normalized
and UnNormalized phase
values
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LEVEL 240

Phasor Display —
1287 % H 0.07 4000 LD 000 AT
2882 A m 28.1°

120°,
1287 ¥ O 230.0° s
2884 A g 270.0° E c.oo
Clear v W 118.1¢ '
2884 0 m 140.1°
D o985 ¥ O 360.00
Q.085 A @ 260.0° :
w0
Imbalance .

Yolts Amps
Zero 72,7 18.2

Pos 7E.5 19.%
Heg S@.4 12 % -
P-M E55.3% B53.3% 240 .

Z-H 162 35358 _6X
T
RHS @.a a.a Demno Ezit

M T

run demo to show rotating phasor relative
to sine wave graph of 4 Wire Wye

h 4 MARK242
DEMD: 3 Phase Wye Load: Resistive. PF: 16

1 ]
Chan Start | RLC Exit

switch demo between Resistive, Inductive
and Capacitive load effects

-

A 4 MARK243
DEMO: % Phase Wye Load: Inductive, PF: B.286

MARK245 Y

DEMO: 3 Phase Wue | nad: Resiative PE. 10 N v
Yolts P Start/Stop
demo plot

rn|
A v | .ri waveforms
| S—

— D e as rotate
B MM

phasors

-, | S—
™ -/ E
| S—
[
[ | 0K s [l ] | ] N
| Chan L | Exmit _— e | i

switch demo between Resistive, Inductive
and Capacitive load effects

Y MARKQ4S

DEMO: I Phase Wye Load: Capacitive, PF: B.8565

LI =
Chan | Start | RLC | Exit

G-13



LEVEL 112 101

MARK112

i brove." )
- Probe Advanced Dptions
Advanced Options MARKL12 101
TranS|ent Ll m |t iircale The limits for capturing events are now Set
Channel ll\<l:hannel B\<Channel E\<Channel o GELOEE according to the monitoring mode that wou
Circuit selected. Press HMext |f you wish to
™ Tupe continue with the default, or use the keus
Absolute Instantaneous below to modify:
Peak Horninal
P Yalues [T} Transient 1 Characterizer
I— Enabl il Mode of i Lirnit L Options
N hable Operation
HMonitori Y RMS Yariation 1 Journal
e T Limie L Limit
VA [2040 | vok Hiamced
Options 1 Haveform 1 Journal
l Capture L Interval
[ Grous n B € ey
| Card . A
LI L 1
\_ , | Prev | Mext | Cancel
Amps Hext Cancel
A MARK112 102 A MARK112_ 104
Channels A B E\(Ehannel 1] Channel I]\(Channel B\<Channel C\<Ehannel D
Threshold
T i ™y
Absolute Instantaneous Cycle—to—cycle Waveshape
Peak Durgtion

L

@ Enable

@ Group B B C

UABC |[204.0 vpk

A

MARK112_107

Transient Pre Post Cycle Setup:

NN

@ Use Default:

= Pre-Trigger Cycles: 1
= Post-Trigger Cycles: 2

I—! Set the same as RM3

@ Enable

Threshald:

:IIZIJIJ Yolts

Duration:

Ill].l]l] « of cucle
E Group A B C

e -

l Prev ‘l Hext il Eancel‘

V¥ MARK112_105

Channel ﬂ“(thannel B\<Ehannel E‘(Ehannel 1)

/\/- = RMS

Present Prewiow: Difference
Cucle Cucle

RMS Distortion Waveshape

@ Enable Iﬁvolls
E Group AR B C

l Prev ‘l Hext il Eancel‘

V¥ MARK112 106

Transient Pre-Post Cucle Setup:

= JE‘ Set the same as RMS

Yariation Have
Snapshot Pre-Post
Setting:
® Pre-Trigger Cycles: 2
= Post-Triager Cycles: 2

| Prev ‘l Finish ‘[ Cancel |

A

T § Use Default: Yariation Wave
Snapshot Pre-Post
Setting:

u Pre-Trigger Cycles: 1 = Pre-Trigger Cycles: 2

u Post-Trigger Cucles: 2 u Post-Trigger Cycles: 2

| Prev ‘l Finish 1[ Cancel |
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LEVEL 112 201
Advanced Options -
RMS Variation Limit

Yolts RYYolts B{Yolts C{Yolts DX¥ A-BY¥ B-Ci¥ C-A",

120.7 ¥ s ™

FRESENT LIOLUE:

MARK11L

=
Low |[108.0

Yery
Low

=
—E Group A B C

0 t Ty
p:.l;;f!n Advanced Options
MARK112_201 ;:aclleors The limits for capturing ewvents are now set
according to the monitoring mode that gou
Circuit selected. Press Mext ¥ you wish to
Tupe continue with the default, or use the keys
B below to modify:
BMS Yariation Setup :o:-mnal
alues " -
—) [T} Transient [T71 Characterizer
High |132.0 Y] Mode of l_ Lirnit L_ Options
Dperation
P bianitoi ) RMS Variation T Journal
v [ Mode [ Lirnit [ Lirnit
Advanced
[—— Options 1 Waveform 1 Journal
|12.l]l] l Capture L Interval
I.— v Memory
Card ' y,
| Prew :l Haxt l[ Cancel )

E * of Hominal

.
— Amps Hext | Cancel
MARK112 202 v

¥olts A B C4Yolts 0'{¥olts AB BL CA

MARK112_209

[FRESENT LALLE:
R:120.7  B:A20.7

RM3 Wariation Setup

anfL i

In-0ut Post:

E Group A B C E

LE “ of Hominal

|2
Hext Cancel C

il

=0ut-In Post:

P
_— Ml -

High |132.l] [} ﬂuﬂunbnvnu

Low Ill]s.l] [} 8 -
= RME Sumnmary [Cyclesk

r:;g |12.l]l] v uPre-Trigger:

(o

(o

Waveform Capture (Cycles, must be {= RM5):
=Pre-Trigger:

mPost-Trigger:

(o

@ Enable

l Prav J

l Finish 1l Cancel A

MARK112_203

Yolts AYVolts BYYolts CY{¥olts DY¥ A-BY¥ B-CY{¥ A",

[FRESENT \JALUE: 120.7 ¥

RHMS Yariation Setup

L@ “ of Hominal

A

Low
ery

Hezxt Cancel

MARK112_204

fimps A*{Amps B%Amps C{Amps D

[FRESENT ‘/ALUE: 244.9 A

RM3 Wariation Setup

Group A B C

E * of Hominal
e

Yolus

Hext Cancel

MARK112 205

MARK112 206

[FRESENT “*AL|

RMS Yariation Setup

wion |[1320 | &
[oz0 | a
[

Low
r::,g |12.00

E Group A B C

kE % of MHorinal

Yolts

Amps I]\{Emps B\(llmps l:\(llmps 1] 4_ Amnps ll\<llmps B\<llmps l:\{llmps 1]
" i FRESEMT \/ALUE: 244.9 R
IC IBB_ ) on Setup
= "
EEE =
[eean l I AP
R TER T xlooo |
li E \i Disabl =) ]
T TER T ——
0 gl
Ok
] ? ? T |eminal
= l_ 7 Cancel
| Nexl‘d‘[ Cancel | Waols \

Hext Cancel
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LEVEL 112 301
Advanced Options -
Waveform Capture

LEVEL 112 401
Advanced Options -
Characterizer Options

MARK112
—

-,
E::;znt Advanced Options
';::I:“_s The limits for capturing ewents are now set
according to the monitoring mode that wou
Circuit selected. Press Mext If you wish to
Tupe continue with the default, or use the keys
B below ta modify:
Horminal
MARK112_ 207 Yalues [T Transient [T} Characterizer
Trigger ,75a\-'ed WaueForms—| Mode of l_ Limnit l__ Options
Channel Ya Yo ¥d la Ie Id Operation
Volts A V] V] ¥ v nositorins ! Ei’::“"'a"a“““ ¥ i‘i’r"'.'i':‘al
Volts B AR rAA R oae
Volts € L m v i > 1 Waveform 1 Journal
Yolts D ' bl T_ Capture l Interwal
Hemory
Amps A " Card " g
Amps B ' o Ll L/ 1
[ 7 il | Prev | Hext | Cancel
fimps D '
Yolts A-B
Yolvs B-C
Yolts C-R
|_? Group A B C l:l:
0K Cancel
\ 4 MARK112 208
Triager ,75a\-'ed WaueForms—|
Channrﬂl L'F Yo ¥d la Ic I%i
Vol ¥a Ve o wd 1
LLILE i
Yoy vorsa | [P |~ |_f | |
Yaoltg
Ampd YOLTS B " A I ]
Amnp: ]
]
n:: YOLTS € I v v H
voorso ([ | |_f |7f [
| Clear oK Cancel J:
SRR 0K ; Cancel )
MARK112
™
E:’;;ﬁ"' Advanced Options
?:::I:)rs The limits for capturing events are now set
according to the monitoring mode that wou
Circuit selected. Press Mext If uou wish to
Tupe continue with the default, or use the keus
~ below to modifu:
MARK112 214 Horninal
Current - Eaiues 1 Transient ) Characterizer
Probe ‘ Advanced Options Mode of L Limnit Diptions
P Nperation
-~
;‘:‘:,rs Ty set Monitering 1 RMS Yariation Y Journal
Select Characterizer Mode: by Mode Linnit Limnit
Circuit
Tupe i us Advanced
Hene (Raw Data) h (T Waveform T Journal
:o:ninal E Option= L Capture l Interval
alues -
) jorizar Memaory
Hode of [/ IEEE 1159 Standard Card L y
Operatioy
= LI L/ L
Monitorii] [ | IEC 61000-4-30 Standard | Prev | Hext | Cancel
Hode
Advance
Options —y
Memory 0K Cancel
Card T ¥

| Prev ‘[ Hext ‘[ Cancel
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LEVEL 112 501
Advanced Options -
Journal Limit

¢ MARK112_302b

RMS Current

High
Frequency

Enable: Low

@ Yery

Low
Group ABC

=

Basic{Comp Deman: 2y Flicker
RMS Yoltage ] /a8 0 e s-cicn
Value very
120.3 High ||120.0

110.0

5.000

Exit

LLEEE

MARK112 311

Basic) Computed 't Power {Demand'{Energy'{Ha

't Flicker

Yector DPF

Yalue: Yery
Arithmetic DPF ~0.368 High
High
Residual Current
Enable: Low
Net Current
E very

Low

Dead
Band

120.0

110.0

AREAR

5.000

e

MARK112 312

THDYTIDYTIFCF {Power{Xformer

Voltage THD (Fund) | / 0 (B € {'D

Walue: Very
Current THD (Funay | © High |]120.0

(o

Yoltage THD (RS5) Yigh [E
Current THD (RSS) [nFi“\"e: tow @
Group ABC r::'! [E
8w

[ e !

Basic'{Computed)Power {Demand'{Energy'{Ha

't Flicker

=

Active Pouer 08 Y YD YTt
Value very
o |[120.0
Apparent Power 180K High
won ([110.0
Reactive Power
Enable: Low |[a0.00
True Power Fact E
vue Power Factor || (= .
Vous |[10.00
Displacement PF Group ABC
5.000

| Emic

MARK112_313

BasicY Cornp: Dernand 9y Flicker
Active Power
Demand
Valuz, very [:l—
pparent Power o High |[120-0
Dernand
wigh ([110.0
Reactive Power
Dernand
Enable: Low |[90.00
RMS Current Dernand ,7 v
Low |10.00
Dead
Band |15:000

Exit

MARK112_314

Basic'{Computed'{Power {Demand;Ener gyt Harm {Flicker

D {Tot

Watt Hrs A B Y C

Value Very
VA Hrs L] High
High
VAR Hrs
Enable: Low
(@
very

Low
Group ABC

=

120.0

110.0

5.000

AREAR

e

MARK112 315

Basic'{Computed'{Power {Demand'{ Energy ) Harm {Flicker

Voltage THD Ay B cYD

Yalue: Yery
Current THD High
High
Harmonic Power
Unsigned
Enable: Low
B
very
Low
Group ABC

=

120.0

110.0

AREAR

| Emic

]

MARK112 316

Basic'{Computed'{Power (Demand | Energy'tHarm  Flicker

=

Pst A By
Pit (Slide) <01 Hiah |/120.0
Ll High 110.0
e
Enable: Low lg“T
(@ [:l:
r::,“ 10.00
Group ABC

5.000

| Emic

]

MARK112_332

THD} TIDYTIFYCF {Power{Xformer

Voltage TID (Fund) AYBYCYD
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