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Congratulations!

. 2dz Y298 26y 2y S \er3atild aclurate, Tebthirdtiiaid lOfash (
pricedpower/energy loggerELITRro”) or multiple purpose data loggeDAT Aoro™).

Both theELITRro" and theDATAoro” loggers share many features including the
operating softwareELOG 2009 This manual desbes the software and operation
of both loggers.

Most of the time, the description of features in this manual applies equally to both
loggers. In some cases, a feature or description applies only to one logger. To
provide clarity when that occurs, ¢hogger type for which a description applies will
appear in curly brackets such a® AT Aro}.
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A number of new fetures have been added to ELOGM®& obvious and some subtle.
Here is a description of the more obvious ones:

1.

New Graphics Package 1 Q&4 y2¢ SEGNBYSte Siae G2
from colors to fonts. Professional results are possible with a few clicks of the
mouse

Friendly Port8: ELOG displays available Windows COM ports withteasy
understand device desptions. Find the appropriate port quickly and easily

Multiple Logger Acces#\ccess multiple loggers simultaneously from a single
PC.

Fill Missing RecordPesigneddr usewith LinePowered ELITEpro
AyaiNdzySyadas 9[hD OFly y2¢g FAELE Ay an

+Much More: As always, there have been a number of changes made to make
0KS a2Fadél NBE | tAGGES Y2NB O2AyaraidsSy
probably not even notice most of these subtle improvements!

Enjoy these new features!
As always, we appreciatyour comments and suggestions.
541.388.4774r info@DENTInstruments.com

*These are new features added since ELOG 2004. For a list of all the features that have been added to
previous versions of ELOG gaview.DENTinstruments.coor give us a call.
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ELITRro" & DATAoro* Logger
SAFETY SUMMARY
AND SPECIFICATIONS

This general safety information is to be used by both the Logger operator and servicing personnel. DENT
LyadNHzySyidaz LyOo | dadzySa y2 fAFoAfAGE F2N dza SNDa

TheDATAro" is an Ovewoltage Category Il device.
TheELITRro" isan Overvoltage Category Il device.

CAUTION: THIS LOGGER MAY CANITLIFE THREATENIMGLTAGES. QUALIFIEEBRSONNEL MUST
DISCONNECT ALL HMGH.TAGE WIRING BEEQFRSING OR SERVICIME LOGGER.

A Warning: Use of this device in a manner for which it is not intended may impair its means of
protection.

SYMBOLS ON EQUIPMENT

A Denotes caution. See manual for a description of the meanings.

When connecting th&LITRro” Loggerto an AC load, follow these steps in sequence to prevent
a shock hazard.

1. Connect the CTs to the channel jacks on the Logger.

2. Connect the CTs to the phases being monitored.

3. If eqipped with an external wall transformer, connect it next.

3. Connect the voltage leads to the different phas€snnect the Ground (Green) wire first
(if equipped), then the Neutral wirethen the remaining phase wires in any order.

A DENOTES HIGHOLTAGE. RISK OEEIRIC SHOCK. MHREATENING VOLTAGRKRS BE PRESENT.
QUALIFIED PERSONKALLY.

ELITRro*: DO NOT EXCEED 600\ logger is equipped to monitor loads up to 600V.

Exceeding this voltage will cause damage to the logger andedanghe user. Always use a Potential Transformer (PT)
for loads in excess of 600V. The ELITE Logger is a 600 Volt Over Voltage Category Il device.

A USE SHUNTEINRRENT TRANSFORMERS (IﬁEfESt)use unshunted CTs, onise

shunted CTs with a 333mV maximum output. A serious shock hazard and logger damage can occur if unshunted CTs are
used.



SENSOR LIMITATIONS

A Temperature: Use only 10K OHNIT C thermistorsuUse of other sensors may damage
the logger. Consult factory for suitability of rR@ENT Instrument supplied sensors.

A Pulse: Use only "dry contact" neanergized pulse inputsuse of energized pulse
initiators can cause damage to the logger ambtential shock hazard to the user.

A Current: Use only shunted current transformers (CT®)e 4DATAro" uses
AaKdzy 0 SR @2t 41 3S 2dzi Llzi OdzZNNBy (i GNI yaF2NY¥SNEO® 52
333mV maximum output. A serious skdtazard and logger damage can occur if unshunted CTs are used.

A Contains Lithium batteries. Dispose of properly.

D Equipment protected throughout by double insulation (IEC 536 Class II)

No accessories are approved for use with BidTRro" or DATAoro” other than those specified in the DENT
Instruments product literature and price sheets.

If the Logger appears damaged or defective, first disconnect all power and sensors from the logger. Then
please call 541.388.4774, or email tech suppdtechhelp@dentinstruments.confor assistance.



ELITRron TECHNICAL SPECIFICATIONS

3 Voltage Channels............ 0-600 Volts AC or-800 Volts DC, Higher AC voltages can be measured with a
Potential (voltage) Transformer
4 Current Channels............. 0-333 mV AC or-800 mV DC,Corresponding to®,000+ Amps depending on
current transformer selected
Current Transformers.......... Uses voltage output CTs-833mVAC) for maximum safety. Compatible with
DENT Instrument®ATAro* and Energy Logger CTs
Measurement Type.............. True RMS using higgped Digital SgnalProcessing (DSP)
Line Frequency...........c........ 60, 50, or 400 Hz and DC
Harmonic Sensitivity............ 1st through 50th
Waveform Sampling............ 128 times per cycle
Measurements..................... Volts, Amps, kW, kVAR, kVA, and Power Factor
Maximum, Minimum, Average, (All Parameters) also kWh, kVARh, kVAh, Ah
Harmonics........ccccccovvvvnnenen. DC and Fundamental through'5(dd and even), Total Harmonic Distortion,
Crest Factor, for both Current and Voltage.
Waveform Capture..............Voltage, Current, Power
ACCUracy.........cooeeeeenninns Better Than 1% (<0.5% typical) for V, A, kW, kVAR, kVA, PF exclusive of sensor
error
Resolution.........cccccoeevvveenee. 12 bit A/D plus sign (1 partin 4,096): 0.01 AtpVolt, 1 watt, 1 VAR, 1 VA,
0.01 Power Factor
Memory ........ooeeveeieeenes 128 kBytes standard (~25,000 readings), or 512 kB (~1D@@@ings)
Memory TYPES........ccoveuvvveee. Ring (continuous, write newest over oldest), or Linear (stop when full)
Recording Intervals............. 3, 15, 30 seconds, 1, 2, 5, 10, 15, 20, 30 minutes and 1, 12, 24 hours
Indicators.........cccvveveeernnnnnee 2.LEDs: Green to signal when logging, Red to signéldtiery
Communication
][ =T ol RS232 to PC via 9 pin null modem callliSB adapter available)
Communication Rate....... 1200, 2400, 4800, 9600, 19200, 28800, 57600 baud
Modem........coovvviiinneeennnns Internal 1200, 2400, 4800, 9600, 14400 baud, aanswer, autedial
modes
ELOG Software................ Programs Logger, Displays Current Metered Values, Retrieves Data
Data Formats...................... ASCII and Binary
Power...........ccovveiiiennn Internal Lithium Battery; For external power use a Listed (US/Canada) or

Certified (norUS) power supply rated 9 VDC minimum 159 and
YENLISR W/ fl13aa HZQ W[AYAGSR t26SNJ { 2dzN

Battery Life..........................=3 years, LED indicator of low battery charge
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Analog Sampling Rate......... 3 seconds on external DC pow#&iminute when on internal battery

ClocK..ooo, Crystal controlled internal Real Time Clock, 20 ppm (<1 min/month)
Mechanical

Operating Temperature.....-7 to + 60°C (20 to 140F)

Humidity ..................oeoee 5% to 95% nowondensing

Enclosure...............eeeenee Indoor: High Impact ABS Plastilt, 94V0 flame rating

........ Outdoor: Weather tight enclosure, Polycarbonate UV24flame rating

Weight........oooovill 0.4kg @1 ounces) without modem

Dimensions..........ceceeey. - Mp - ¢ OY )IndoorBndlosdre - p dP e

Vi
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Connectiongo the ELITRro"

TheELITRro has four wire leads for making temporary connections to voltage sources. On the end panel
with the voltage leads there is a two piece, eight (8)inenix connector where sensors are terminated.

The section with the screws and wire terminations maydmaoved by grasping both sides of the connector

and pulling firmly away from the logger. Each pair of pins is a channel input as indicated on the logger. Of
each pair, the lefmost pin while facing the logger is the (+) or high side and the-ngit pin is the ) or

low side. The 2nd, 4th, 6th and 8th pins are connected together and to the logger ground which is the same
as the ground pin on the RZ32 port.

Note: A Standard
Serial cable will not
work properly Only
use a Null Modem
Cable taconnectyour
instrument to a PC.

The other end panel of the logger has a®8onnector that is the R&32 serial
port. This port is where the provided Null Modem cable (or USB to Serial Ada|
plus Null Modem Connectoid connected.Unlike a standardesial cablethe
transmit andreceive lines are crosslinket a null modem cabldBe sure to only
use a null modem cable with your loggHryou need a replacement, or if your
computer does not have a serial port and you need a USB to Serial Adapter,
please contact the factory for assistandavo types of connections are detailed
below:

ELITEpro i :
orp - NULL MODEM CABLE _ P;Z v-fulh Note: Do not use a
- b cera Null Modem
DATApro /| Connection

Connectoand a Null
Modem Cable. Using
both will essentially

, J
Male Connector Female Connector

Hull Modem Connector
i UsE Cunnestir_'.n

create a serial

ELITEpro N PC with connection and will
or " E AR UsB not work properly.
DATApro Y Connection

Serial to USE Adapter

Two other connectors may appear on the long side of the logger. At Rk provides access for a
telephone line if the logger is equipped with a modeAn RH#S5 jack provides access for an Ethernet cable, if
logger is equipped with an Ethernet caf3.5 mm jack is also provided to allow for connecting external
9VDC power to the logger.

Minimum System Requirementfor the ELITRro"

Computer:PC or equivalent

Operating Systemwindows 2000, XP, or Vista

CPU#Pentium Class 1 GHz or higher recommended

RAM:512 MB or higher recommended

Hard Drive:50 MB minimum available

Graphics:SVGA or higher resolution (8R@&00)

Communications PortOne Serial Port or one USB Port (with adapter)

vii



CD DriveOne CD or DVD drive required for software installation.

DATAro" TECHNICAL SPECIFICATIONS

Model 1T/3P: 1 Temperature & 3 Pulse Recording Channels
1 Temperature Channel......-40 to +70°C €40 to 160°F) Extended Range Senseb§:to +125C
......... 0.1°CResolution, Uses interchangeable, higturacy Thermistors

3 Pulse Channels................ Interrupt driven, Maximum input frequency 10 Hz

Model 2T/2P: 2 Temperature & 2 Pulse Recording Channels
2 Temperature Channels....-40 to +70°C €40 to 160°F) Extended Ran@ensors:50 to +125C
......... 0.1°C resolution, Uses interchangeable, hagtturacy Thermistors

2 Pulse Channels................ Interrupt driven, Maximum input frequency 10 H4, Count Resolution

Model 4C: 4 Channel Current Reder
4 AC Current Channels....... 0.056,000 Amps, Depending on Current Transformer, .01 A resolution

Current Transformers Uses voltage output CTs833mV) for maximum safety. Compatible with
DENT Instrument&LITRro" and Energy Logger CTs

Measurements............c........ True RMSising highspeed digital signal processing (DSP) techniques

Line Frequency...........c........ 60, 50, or 400 Hz and DC

Harmonic Sensitivity............ 1st through 50th

Waveform Sampling............ 128 times per cycle

Model 4P: 4 Channel Pulse Recorder
4 Pulse Channels................ Interrupt driven, Maximum input frequency 10 Hz, ResolutiarCount

Model 4Vdc: 4 Channel Low Voltage DC Recorder
4 DC Voltage Channels.......0-10 Volts DC, 0.01V Resolution

Model 4Ma: 4 Channel Milliamp Recorder
4 Milliamp Channels............ 4-20 mA or @25 mA inuits, 0.025mA Resolution

Model 4T: 4 Channel Temperature Recorder
4 Temperature Channels....-40 to +70°C €40 to 160°F) Extended Range Senseb§:to +125C
......... 0.1°C resolution, Uses interchangeable, higittuacy Thermistors

viii



Specifications Commoto All Models Of DATAro®

Number of Channels............ 4
Measurements.................... Maximum, Minimum, Average, Instantaneous (Temperature, Current,
Milliamps and Volts DC), Count, Rlime, DutyCycle,
OnTime(Pulse/Digital)
Resolution...........cccoeeuvveeee. 12 bit A/D Plus Sign (1 part in 4,096): 0.01 Amp°Foot°C, 1 Count
Analog Sampling Rate......... 1 second on external DC power, 1 minute when on internal battery
Digital Sampling Rate.......... 10 Hz Maximum, Interrupt driven
ACCUracy.........ccoeveeennnnns Better Than 1% (<0.5% typical) exclusive of sensor error
Memory .......cooovveeieiees 128 kBytes standard (~25,000 readings), or 512 kB (~100,000 readings)
Memory TYPeS........cceeuvvnee. Ring (continuous, write newest over oldest), or Linear (stop when full)
Recording Intervals............. 3, 15, 30 secondd, 2, 5, 10, 15, 20, 30 minutes and 1, 12, 24 hours
Indicators..........ccvvvveeernnnnnee 2.LEDs: Green to signal when logging, Red to signal low battery
Communication
][ =T o A RS232 to PC via 9 pin null modem callliSB adapter available)
Communication Rate....... 1200, 24004800, 9600, 19200, 28800, 57600 baud
Modem........ccovvvviiineeennnns Internal 1200, 2400, 4800, 9600, 14400 baud, aanswer, autedial
ELOG Software................ Programs Logger, Displays Current Metered Values, Retrieves Data
Data Formats...................... ASCII and Binary
Power...........cooeeeiien Internal Lithium Bdery, For external power use a Listed (US/Canada) or

Certified (noRUS) power supply rated 9 VDC minimum 150 mA and
YN]SR W/ fFaada HZIQ W[IAYAGSR t26SNJ { 2dzN

Battery Life..........................=3 years, LED indicator of low battery charge
ClocK..uiiiiiiii, Crystal controlled iternal Real Time Clock, 20 ppm (<1 min/month)
Mechanical
Operating Temperature.....-7 to + 60°C (20 to 140F)
Humidity ........cooovviiiinnnn. 5% to 95% nowondensing
Enclosure..........ccccceevnnee Indoor: High Impact ABS Plastilt, 94V0 flame rating
........ Outdoor: Weather tight enclosure, Polycarbonate UbV24flame rating
Weight.....cceieeie 0.4kg (L1 ounces) without modem
Dimensions.........cc..ccece...y. = Mp - ¢ OY )Indodrendlosdre - p dpé - H DN E



Connectiongo the DATAoro*

TheDATAro" has four connectors. On one of the two small ends of the logger ithexdéwaopiece, eight (8)
pin Fhoenix connector where sensors are terminated. The section with the screws and wire terminations
may be removed by grasping both sideshef connector and pulling firmly away from the logger. Each pair
of pins is a channel input as indicated on the logger. Therieftt pin while facing the logger is the (+) or
high side and the rightnost pin is the<) or low side The 2nd, 4th, 6th aBth pins are connected together
internally and also to the logger ground which is the same as the ground pin on-2&2R®rt. If the logger
accepts more than one type of sensor, the location and type of sensor is indicated mgger panel as
follows: T = Temperature sensor; P = Pulse or digital sensor, C = Current transformer.

The other end panel of the logger has a®8onnector that is the R&32 serial Note: A Standard
port. This port is where the provided Null Modem cable (or USB to Seriptexda | Serial cable will not
plus Null Modem Connector) is connected. Unlike a standard serial cable, the | workproperly. Only
transmit and receive lines are crosslinked on a null modem cBklsure tonlyuse | use a Null Modem
anull modem cable with your loggdf you need a replacement, or if your compute Cable to connegtour
doesnot have a serial port and you need a USB to Serial Adapter, please contac instrument to a PC.
factory for assistanc&wo types of connections are detailed below:

e oC with Note: Do not use a
Wi
O,p - NULL MODEM CABLE gm|  Serial Null Modem
DATAPO | /| connection Connectoanda Nl
N Male Connector Femalefonne(ftnr MOdem Cable USIng
both will essentially
Null Modem Connector . Create a‘ Serlal :
e C“““EE"\"“ e with connection and will
! Wi
ELITEpro Bl USB CABLE o not work properly.
or
DATApro Y Connection

S:Hial 1o USE Adaprer

Two other connectors may appear on the long side of the logger. At Rk provides access for a
telephone line if the logger is equipped with a modein. R#5 jack provides access for an Ethernet cable, if
logger is equipped with an Ethernet caAl3.5 mm jack is also provided to allow for connecting external
9VDC power to the logger.

Minimum SystemRequirementsfor the DATAro*

Computer:PC or equivalent

Operating Systemwindows 2000, XP, or Vista

CPU#Pentium Class 1 GHz or higher recommended

RAM:512 MB or higher recommended

Hard Drive:50 MB minimum available

Graphics'SVGA or higher resolutig800x 600)

Communications PortOne Serial Port or one USB Port (with adapter)
CD DriveOne CD or DVD drive required for software installation.
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Quick Start: GetUp and Running in &ew Minutes!

The Quick Start applies to both ti ITRro and the DATEro though the example given below is
for anELITRro. Where theDAT Aro differs significantlya note in curly brackets { } is shown.

Important: To set up theELITRro or DATAro Logger for ANY monitoringession four things must be
done:

1. Current Transformers (CTs) must be connected to one or more of the channel inputs (unless doing
voltage-only measurements);DATAro T connect any appropriate sensor}

2. Line Voltage conndions must be made foany voltage or power measurements (but not for current
only measurement); {DAT@#ot not applicable}
3. A Setup Table that tells the Logdgsow and what to measure must be created and loaded into the

Lagger
4. Data Logging must kterned "ON'

This section will get you up and running quickly with your new Logger. You will learn how to sihgjea
Phase, 2 Wirgpower measurement session using tBelTRro Logger and ELOG software.

If you want to connect th&LITRroto a load, see the sectidPower Measurements, 1 Phase 2 Wiwe how
to properly wire the current transformer (CT) and AC voltage input to the load.QUigk Start chapter
assumes the CT and AC input are already connected to the load.

TECH TIPTo complete thiQuick Start you do not need to have telTRro Logger connected to an
actual load. You can do a mock setup at your desk just to get a feel for how the computer softwar
logger work.

Connecting Currentransformers

Connect the CT to the green (Phoenix) connector on the logger end panel. Use-thedefiair of
connections which is channel one. The high (+) wire of the CT (the white, banded or numbered wire
depending on CT type) should go to the left screw terindi@ach channel input. The low CT wire (the
black or unbanded wire) should go into the right screw terminal of the channel input. Setbalso
introduction to Connecting Sensoasid Configuring Channetm page 5

Setting up the Loggeusing a Computer
Install Software: ELO®009"
1. Place theELOGCDIinto the appropriate drive.

2. The CDOwill auto-run when inserted into your computeAnswer the questions on the screen.

Xi



Setting up arELITRro" for a Single Phase, ®/ire Load

1. Double click on the ELAZB09shortcut on the PC Desktop

(Note: ELOG 2@ works with Window£000, XPand Vistaput not older versions of Windows

2. With the ELOG 2@5 application open, click ofile, thenNew > Setup Table File OK

3. AtSelect aSetup Table Typehoose the type of Logger: ELITEg#Channel) and clid®K
4. SetIntegration Periodto 1 Minute (or other as desired)
5

Set theline Frequencyo 50 or 60 Hz as appropriate

6. (Optional) Under th&etup Table Descriptich Ge daOH { G I NI {NeﬂldzLJZé /
button

7. Next click on the Single Phase Two Wire speed bug

8. Enter the current transformer (CT) value corresponding to the CT chosen. The CT value is the
maximum input (primary) rating of the CT in amperes anprinted on the CT, then cli€

9. (Optional) Seledlameg A 1 K Y2 dzaS> GKSy GeLlS ammnz [2F Ré

10. Click anywhere in the white box und€olts button, and then choos@-Averageor other
parameters to be recorded as desired.

11. Repeat the selection fokmps kW (kilowatts),kVA (kilovoltamps),PF(power factor), anckVAR
(kilovoltamps reactive). You can choose any combination of values to record: Average,
Minimum, Maximum, and Integrated average (e.g., kWh). You may need to use the scroll bar at
the bottom of the screen to access power factor (PF) and kVAR.

12. UseHle > SaveAsto save the Setup Table to the computer hadril’e, name the table "Sample"

Downloading the Setu@able into the Logger
1. Connect the null modem, RE32 cable into the serial port on your computer. Then connect the
other end of the cable into the ®3pin connector on the logger that is labeled-RR. (See the
Application Notes for tips on using a USB port.)

2. From the software main menu, seldaigger>Communication> Direct Connect (Null Modem
Cable).

3. The connect message should appear. If it does not, clidool>PC Setup..and change the
Direct Connect variables as appropriate. The most frequent problem is that the wrong
O2YYdzy AOF A2y LENI o6/2Y MXZ [/ 2Y HXSeeasdthed | dzR  NJ
Most Commonly Asked Questiagection of this manual.

Send to
4. After connecting to the logger, click on tlﬂ button.
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SelectOverwrite ACTIVE Table.

ELOG 208 automatically initiates logging when a Setup Table is downloaded to the Logger. At
the prompt select:Continue Logging

You are now collecting data!

UseLogger>Display Present ReadingsShow Aslext to view the realtime values being
measured by the Logger.

Note: When the logger is not in use, Data Logging should be turned off to cons
the battery.

Retrieving and Viewing the Data

1.
2.
3.

Allow the logger to collect several minutes of data.
If the PC is still connected to the logger with the serial cable, clithgger >RS § NA S @S 51 G|

ELOG will ask you to save the data and will assign a filename and a default directory. If you wish,
make any necessary changes. Otherwise, click Save.

Thedownloaded data will appear automatically.
UseData > Data File Summaty view a text summary of the data.

Use theData>ONB | (1 S b S gommandl thdidaXe graphs of the data as desired.
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SECTION 1
SETTINSB UP AND USNI'NH'E
ELITRro® and DATAro® LOGGERS

Introduction

TheELITRroand DAT Aroinstruments are interval data recorders that can be used to measure and record a
wide variety of physical parameters (volts, watts, temperatur@04nA and more). Despite their small size
and relatively lowcost, these instruments are veryststicated, accurate and versatile.

The measurements are stored in-bnard memory in a time series format, or time bins, at an interval
selected by the user. The time bins can be as short as every 3 seconds or as long as every 24 hours.
Regardless of #hstorage interval selected, the logger is sampling its sensors every three seconds when on
external power from the included wall transformer or every minute when using its internal battery. These
readings are then used to determine the average (or maxirouminimum) value that is stored in each time
bin.

The Loggers require a computer (PC) and special software (ELOG) for initial setup and later data retrieval and
analysis. To use the ELOG software it must first be installed on your computer. Do thirgytpe D into
the appropriate driveThe CD is auttbading;follow the directions on the screen.

When the ELOG software is run, the MAIN MENU will appear which consists of one line of standard Windows
menus structures and a lower line of "hot buttdrtkat can access many of the most commonly used
software functions with just one click of the mouse.

iEiELoG 2009
MAIN MENU File WView Logger Tools Data Help

Dls| == wefEr| 8 2l

Step 1: Communicating with the Logger Direct Serial Connection

Since theELITRro and DAT Apro Loggers have no direct user interface on them, all communication must
happen through a PC using either the serial port on the logger or through the internal modem, if equipped. If
desired, a USB port on your PC may also be used. Ségiieation Notesfor a description.

If equipped with a modem, see the sectiBemote Communication Via Telephat¢he end of this chapter
for more details on using modems.

If communication is over an Ethernet LAN, see the se@i@ammunication Via Local Area Networth@enet)
also at the end of this chapter.

To make a dirdcconnection from the PC to the Iogger use the supphatﬂ modem cabldo connect from

dKS f233SND&9carbeeor)te ™
the serial port on the PC. If necessary, use TECH TIPMost communication problems are a result of

to 25 pin adapter on the PC. ELOG trying to communicate with the logger at the wro
speed or from the wrong computer port. Usmls >PC
Setup to change these values.



Start the ELOG software and sel@ebls>P/  { S frainlthé menu. A screen similar to the one below will
appear:

x

Data Filez Saved To: IE:'\DENT‘-.ELDG'\Data Browze. .. |
Setup Files Saved To: IEZ"-.DENT"-.ELDG'\SEIUDS Browse. .. |
Loagger Files Saved To: |E:'xDENT'xELEIG"~Lnggers Browsze... |
— Direct Connect — Modem Connect

Port Modem Selection

|COM4 Keyspan USE Serial Port (COM4) =] | | [Nore |

Baud Baud

IE?EEIEI vI I'EIEEIEI vI

Save Changes LCancel |

In the lower lefthand box Direct Connectconfigure the computer )

serial connection Verify that the com port corresponding to where the | ECH TtPQuickly set up the PC
serial cable is connected on the PC is seledtatekample COM 1, 2, by clicking on th(%l PC Setup
3X) and that the baud r& is set to that of the logger. button on the screen.

The default baud rate for th@gjgers is 5600. ELOG does have an autdimbaud search feature, which it
will use if the first connection attempt does not succeed.

After configuring the PC, ugegger>Communication> Direct Connect (Null Modem Cablé) connect the
PC to the logger.

A connect message similar to the dmelow will appear on the bottom of the screen:

Logger Type: [ELITEpro LoMem  Description: iDENT ELITEpro Logger ™ [ X
ID: [Esg10/L400084  Port [coM18 Baud: [57g00 Logging: [on RX: [
’ [ ER: |
Ready
Uselogger>Gonnection>Terminate Connectiorto TECH TIAD quickly connect, use t#+ Direct

end the communication with the logger. s
Connecthot button on the screen and use t

Disconnechot button to disconnect from the
logger.



Step 2: Setting Up The Logger For A Metering Session

G{SihdzLd ¢l 6fS¢ Aa GKS ylFIYS IABSY (G2 GKS FAES GKIFQ
ELITRroand DATApro Loggers are very flexible meters that can monitor a wide variety of parameters using a
large number of different sensor®AT Aoros} and over a wide range of currents, voltages and service types
{ELITRro}. A meter that is this flexible must be "told" hale operator wants it to be used, what it is to

record, and at what intervals. The file that contains this information is called a Setup Table.

Setup Tableare created on the PC and
then stored on the hard disk (or floppy disk
with a .sut file name extension. From there
they may be stored in the Logger
immediately or at a later time (but prior to
beginning the monitoring session). Once
created, a Setup Tédmay be stored on the
PC hard disk and sent into any number of
loggers. Setup Tables may also be retrieved from a Logger, modified if desired, saved or resent to the logger.

TECH TIPtt is usually best to communicate at the highe
baud rate possible. For a direct or netwadnnectia,
that is 5600 baud. If the logger is not already set
57600, use the menu itetmgger; LoggeB dzR  wtb (
change the logger to B00. You will then be prompted t
update the PC baud rate as well. Clitkich Baud Rates

New and saved (on the PC) Setup Tables are accessed througte thiblew or Hle > Opencommands
respectively. To access a Setup Table in a logger, first connect the PC to the logger as described above and
then use the menu commarighgger> Retrieve Logger Setupableto view, edit, save to disk or resend to

the logger after modifing.

When usindrle >New or Hle > Openthe first window asks what kind of file you want to open or create.
ChooseSetup Table FilethenOK

Creating a Nevwsetup TableThe ELOG software works with a variety of DENT Instruments products
(includingELITRro and DAT Aoro Loggers). When creating a new Setup Table, the software first asks for
what device. If the logger type you wish to configure is not shown in the wingevthe arrow key to open
the drop-down box and select the correct logger type. If you are currently connected to a logger, the
software will assume that you want to create a Setup Tabléhiatr device and will not prompt you for a
logger type Selectig Newwill bring a Setup Table with default parameters as described below.

Opening an Existing Setup TableFEEIS =1o1x|
Atfter clicking orkle >QOpenand eBack Nexte | Sendto

selectingSetup Table File folder ’ [ L"gg"’[

window will appear from which you T SewpTable [

may navigate to find the Setup pevee Tvpe Deserpon

Table you desire. The default foldel|  regme 15" | eges [15Mimaes =]

is set from thelools>PC Setup - Logaing Calculated Diays Until Memary Exhausted

menu. Stat: & Immedistely Standard Memory Options 426 Days 1592 Hows
The Setup Table consists of two o venis [ W1 High Memary Opton: 1777 Days 1858 Hous
"pages" that are accessed by et | B BIF

clicking on the®Back| o Nextz. Stop: & Never (Fing Memon)

= when Memory |5 Full

buttons located in the "hot button o

line at the top of the screen or by
using Ctrl + Page Up or Ctrl + Page
Down.

Time (htemmess): (15 @1 oo =
[ ] =




Pagel, LOGGER SETUmRis page allows you to define generic Logger attributes

Setup Table File NamgStablel in this example) The Table name is not editable from this menu but
may be changed when the Table is saved to the hard disk using eith8avb€irst time) orSave As
buttons.

Setup Table Device Typ&his shows what type of Logger for whitle table was configured
(ELITRro, DATAoro 1T/3P, etc.). It is also not editable and is determined when the setup table type
is selected.

Setup TableDescription: (Optional) Usedefined description of the Setup Table (20 character limit).
This is helpful for the user to identify different Setup Tables.

Line Frequency:60 Hz or 50/400 Hz. Default is 60 Hz. (Note: thigd flekes not appear with all
logger types)

Integration Period: This tells the logger at what time intervals data is to be stored in the memory.
For example, if the integration period is set for 30 minutes and average watts isrheiitpred,

then every 30 minutes the logger will record in its memory the average power use (watts) for that
channel over the preceding 30 minute interval, based on about 600 measurements of the monitored
power draw. If Maximum (and/or Minimum) values dreing recorded the highest (and/or lowest)

of those 600 readings will also be saved.

The default integration period is fifteen minutes. The choices are 3, 15, 30 seconds, 1, 2, 5, 10, 15, 20
and 30 minutes, 1, 12 and 24 hours

LOGGING
This feature ontrols when the logger will begin collecting data and when it will stop. The default values are
start logging immediately (as soon as the setup table is sent to the logger) and to stop logging never.

Logging Stop: Never (Ring Memonyleans the memoryia SG Ay I aGwAy3IE 2NJ 02y
the memory fills, the oldest records will be replaced with the newest records. This is also called
circular memory. It is most useful for long term metering projects.

Logging Stop: When Memory Is Follay also beset to stop logging when the logger memory fills,
0KAA& Aé@nendofy ang iS alddknown as "stop when full.”

Delayed Logging Start/StopAnother option is to set the recorder to start and/or stop logging at a
future date and timeQick the buttonnext to the delayed start or stop and enter the date and time
desired. Times should be set in a 24 hour format, e.g., 2:30 pm should be entered as 14:30.

CALCULATED DAYS UNTIL MEMORY EXHAUSTED

ELOG provides a convenient feature that calculates the lerfgime required to fill the memory for any

setup table. The feature is dynamic so that any time any parameter in setup table affecting the memory
duration is changed, then the Calculated Days Until Memory Exhausted is updated. This allows the operator
to know in advance how long the memory will Iagbu can also check whether your instrument is a Standard
or High Memory model. See instructions on Page 111.

Select Next® vith your mouse or use the Page Down key to go to the next screen.



Page2, CHANNEL SETUP

TheELITRroand DATApro Loggers have four configurable hardware channels corresponding to the current
transformers ELITRro} or other sensorsATApro}. The second page is different for the two kinds of
loggers and described separately below.

ELITRro CHANNEL SET:Ufkhy combination of volts (V), amps (A), power (kW) ,-aolps (kVA), volt
ampsreactive (kVAR), and power factor can be recorded for each power channel. See the specific sections of
CONNECTING SENSORS AND CONFIGURING CHANNELS: Pementefeasiow to properly configure

the Setup Table for singfghase, 3phase 3wire, 3phase 4wire services.

Click on the=! by each channel and then cliBlowerto turn on each channel as desired. These channels
refer to the current transformer inputs {ELITEpro} or sensor inputs {DATApro}. It is usually helpful to click on
the maximize button in the upper right hand corner of the Setup Table window.

HIEIEAY

“Back | Next= send to

Logger
Bl Mame WHi  wvle  PT T vale  amps  Slkw  Lfeve  Lrr kver £
| Power =l [l =[w =] 10000 froooo| [ [« [ | |
Channel 2
[o -
Channel 3
[l -

Configuringa Power Channel
When configuring the power channel, the following options can be set:

Name: (Optional) Name the channel so it best describes the location or item being monitored, such as
"Water Heater" or "Pump L1 Phase" (20 characters maximum).

VHi: Higha ARS @2f (il 3So CKA& Ada (KS GKAIKE @2t 0l 3S
NEFSNBYyOS aft2gé @2t GF3aAS 0+x[ 200 [/ K2A0Sa I NB"

VLo: Lowside voltage; reference for AC voltage. Choices are: L1, L2, L3, Neutral.

PT: Potential Tansformer turns ratio. This is used when a stigvn transformer is needed to
measure AC voltages greater than 600V. The default is 1.000Md@&ering Voltages
GreaterThan 600Mor use of this parameter.

CT: The primary current rating of the curretransformer. The default is 100 amps. The value to
be used is printed on the CT.

Volts, Amps, KW, KVA, PF, and KVAR record any or all of these values, use the mouse to select the
Average, Minimum, Maximum, integrated hourly value and/or Instantaise@cording flags.
To access KW, PF, KVAR and the Notes, if not shown on the screen, use the mouse to click on
the right arrow of the scroll bar at the bottom of the screen.

Notes (Optiona) 80 characters for notes.

(Optiona) Sets high and low alargonditions. See also, the section on Alarms

Power Summation ChannelsChannels 5 and 6 are calledwer Summation Channeldey combine the

RFGF FNRBY H 2N Y2NB LR6SNI OKIyySta olrfaz OFftfSR b
for calculatingtotal systemvolts, amps, kW, kVA, power factor, and kVAr in polyphase or multiple single

phase systems. Channeh&tomaticallyl LILISF NE 6 KSY H L2 6SNJ OKI yy St a | NI
L2 6 SNJ OKI yy St a I NB { dzNvyfdnRicaflyappeacin tiekatugtatdet ¢ oAt £ | f
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The Power Summation Channels are most often used to
TECH TIRf only 1 power channel is record total system power parameters on three phase
turned on, then Channels 5 and 6 wik loads. They may also be used to optimize the memory of
appear on the computer screen. If 2 pow the Logger. Instead of collecting data from two (or more)
channels are turned on, then only Chann/  separate channels, the Power Summati®hannel(s) can be
5 will appear. configured to collecand combine the data from 2 or more
channels.

To combine channels and maximize memory use, turn off all of the recording flags for the individual
hardware channels (Volts, Amps, kW, kVA, PF, and kVAR). Dedfarding flags are Average Watts. At the
Power Summation Channel, select the channels to be added i@dhtine Channelbox and then set the
recording flags as desired.

Example Setup Table for aphase 4wire (Wye) connected load using Power Summatidra@nels to
optimize Logger Memory.

Use the speed button on E the second page of the Setup Table to quickly create thadse 4wire
setup. At the prompt, enter the size (primary current rating) of the three CTs that will be used. The following
setup tabk will be created:

Channel 1 Name VHE Wi PT T vals  famps  Lfew ks
[ Power =l [L1 =|fn  =|]1.0000 froo0.00( | | |
Channel 2 Narne VHi Wl PT T wvals  Qfamps  Lfew  Llkes
[ Power =l [z »||n ~|]1.0000 f100000| | | |
Charinel 3 Name VHE Wi PT T vals  famps  Lfew ks
[ Power =l [z >|fn =|]1.0000 fro0.00( | | |
Channel 4

[ -

Charrel 5 Mame Caormbine Chatinel: Valtz Q.ﬁ.mps QKW ﬁlﬂ A%
IF'u:uwer Surn j I |1,2,3 | | |A I_

NOTE:To view PF, kVAR, and Channel Notes to the right of the screen, use the scroll bar at the

bottom. Send to [
When finished with the channel definition page of the Setup Tablethesbutton  =2**'| to send the
Setup Table to the logger and make it the active table. You may al$fleus&ave (to disk), orSave As(to
disk with a different name or folder) if you also desire to keep the Setup Table on the PC. Once sent to the
logger, it may also be retrieved, edited or saved usogpger> Retrieve Logger Setupables

TECH TIPIf a standard setup table iseated using one of the speed buttons, then a new speed buttor
appears. This button, when clicked will produce a schematic image of how to connect the ELITEpro

o
Ty:JEi\gal
load. It can be printed and carried into the field for easy reference during install_lse““IJ



KWh, kVAh, and kVARh Totalizer Registers {ELITEpro oWigEnever any recording flag (Average,

Minimum, Maximum, or Total) for any parameter (kW, kVA, or kVAR) is turned on for channels 5 or 6 then
the totalizer (cumulative kWh, kVAh, and kVARI that channel and that parameter is also active. The Peak
kW Demand and Totalizer registers apply only to summation channels 5 and 6. The values are shown in the
Data File Summary which is generated from a downloaded data file. See also the desofiptada File

Summary in the Data section.

Peak kW Demand Registet: KS t SI'17 12 5SYFYyR wS3A&adSNJ )\ﬁl,é Si oeé
shown in the Channel 5 & 6 kW recording flag area. A new window then opens to set the desired Peak kW
options.

Only one channel of Peak kW Demand car Bl St SRR R o L T

be set at a time. Either Channel 5 or
Channel 6 but not both.

Peak kW demand iz nat being meazured
— Peak K Demand Activation
" Do not measure Peak Kiw demand
* Measure Peak K3 demand using Channel 5
" Measure Peak KW demand using Channel &

Cancel
TECH TIPFor single phase loads se
OKIyySt p G2 068
channel lonly (or other single
channel) to get Peak kW Demand.

— WindowT ype
{+ Fived wdidth; |15 Minutes vl
The Peak kW offers twiypes of .
G42AyR2645¢ CAESR Ly

demand window means that the window
occurs at the same place within the hour. For example, a 15 minute demand window would always have a
time stamp of xx:00, or xx:15, or xx:30, or xx:45.

A Moving demand window, in contrast, could be any rolling
15 minute (for example) period in the hour. So, the Moving Note: The time tamp associated with a
window can have a time stamp of:R0, xx:01, xx:02, xx:03, Peak A TR e

XEEYpopo Summary is the beginning time of the

What is the difference? The Moving window is more peak period.

accurate than the fixed. For example, a peak 15 minute

demand may actually occur over a period that spans 6 minutes before the hour to 9 minutes after the hour. A
fixedwy R2 ¢ 62dz R aali Adé GKFG RSYIYR 2@0SN) (KS EEYnp
highest. The moving window would accurately capture the true 15 minute peak. The moving window Peak
kW Demand is almost always larger than the Fixed window Peak kW.

Why use one type over the other? The Moving window is more accurate than the Fixed window and also
better replicates the kW Peak as indicated by older style thermal demand meters. However, many modern
electronic meters do not have the capability to measteak kW Demand with a moving window. If it is
desired that the ELITEpro data be compared to a utility meter, the ELITEpro can be set to match whichever
method the utility meter uses.

The width of the Peak kW Demand window is also selectable. There alwit2s available from 1 minute to
60 minutes. The most common demand interval is 15 minutes and that is the ELOG default setting.

Note: The width of the Peak kW Demand window is independent of
Integration interval. For example, the ELITEpro coelset to a 1 hour
integration interval but still record the highest 15 minute demand.

7



DAT Aoro CHANNEL SETUP
AllDATAorosK | @S n }\yLszij OK I yyét a | y’F? 02YS AY I @I NR Sie
include the:

1T/3P (1 temperature measurement channel and 3 pulse counters)
2T/2P (2 temperature and 2 pulse counters)

4T (4, Temperature Channels)
4C (4, AC current measurements)
4M (4, 025 ma or 420 ma inputs)
4V (4, 610Vdc inputs)

4P (4, pulse counters)

Consult with DENMRstruments for availability of other types BIAT Aros

A variety of parameters can be monitored with tbATArosincluding pulse counting from pulse initiating
meters (gas, electric, water, steam), temperature, AC current, and process signals sttthrag\and €& or
0-10 Vdc. See also the sectiDATAro: CONNECTING SENSORB EONFIGURING CHANIS.

_ TECH TIPt is usually
Click on the= by each channel in the Setup Table and then the sensor ty helpful to click on the
(Temperature, £0mA and so on) to turn on each channel as desired. maximize button in the

9EI YLX $4 27F (i AT/AioSdiup Bablesare shdwn befo®, | UPPEr right hand corner of
the Setup Table window.
For Temperature and Pulse Loggers (Models 1T/3P, 24T3@nd 4P)

Channel 1 Mame Slope Offset Uitz Record ﬂ Channel 1 Maotes
ITemperalure ;I ISampIe Temperature |1 aooo |D.DDDD IFahrenheit ;I |.-’.'q I

Channel 2 MHame Sensar Scale Units FRecord Q Channel 2 Mates
IContact.-’F'ulse ;I ISampIe Pulze Counter I |1 .a0oa | I[: |

For 420 and 025 mA Loggers (Model 4M)

Channel 1 Marme Senszor Slope Offset 1 itz Record Q Channel 1 Motes
|4 - 20ma =] [4-20 ma Sensar | [toooo fooooo Ui |2 |
Channel 2 Marne Sensor Slope Offzet Ll riiks: Record Q Chanhel 2 MNaotes
|0 - 25ma =] |25 ma Sensar | [toooo foooo0 Ui [ |

For AC Current Loggers (Model 4C)

Chanrel 1 M ame CT Record ﬂ Chanrel 1 Motes
Current x| JAC Curent |100.00 |.-i'-. |

For DC Voltage Loggers (Model 4V)

Channel 1 I arne: Senzor Slope Dffset Units Recaord QEhanneH Motes
[0-10vde =] |0-10Vds Sensor [y 10000 {00000 [VolsDC 4 |




Configuring aDATAro® Channel
When configuring the power channel, the following options can be set:

Name: (Optional) Name the channel so it best describes the location or item being monitored, such as
"Water Temperature” or "Bmp L1 Phase" (20 characters maximum).

Slope:When scaling is required to convert raw sensor output (such as millivolts) into engineering units
(such as pressure) slope and offset may be used. [Not on Pulse or CT channels]

Offset: Used with Slope to scathe raw sensor output into engineering units. [Not on Pulse or CT
channels]

Scale: Scale factor for pulse channels to convert raw pulses into engineering units. [Pulse channels only]

Units: (Optional) Use this field to specify the engineering unitg Wil appear as a column heading
with the data.

CT: The primary current rating of the current transformer. The default is 100 amps. The value to be
used is printed on the CTDATAro 4Conly}

Record To record any or all of these values, use the sedio select the Average, Minimum, Maximum,
Integrated hourly value {4C} or Instantaneous recording flags.

Notes (Optional) 80 characters for notes.

Sets high and low alarm conditions. See also, the section on Alarms

See also Section BATAro CONNECTING SENSORS AND CONFIGURING CHixMNMNEE $1formation on
using the DAT@Yos

Step 3: Connectinthe ELITRro* ToaLoad

This section is intended to provide a brief overview. See also SectiTgro. CONNECTING SENSORS
AND CONFIGURINEHANNELSr a more detailed treatment.

CAUTION:THIS LOGGER MAY CABNILIFE THREATENNGOLTAGES. QUALIFFERSONNEL MUST
DISCONNECT ALL HMGHLTAGE WIRING BEEQRSING OR SERVICTHE LOGGER. OBSERME
CAUTION AND WARNINGESCRIBED IN THIFFETY SECTION AE BHGINNING OF TIMISNUAL.

After storing a Setup Table into the logger it may be connected to a load for measurementoifirstt the

Current Transformers (CTs) to the appropriatercieds on the LoggeELITRros use CTs with stripped and

tinned, bare terminated wires. The CT leads need to be connected to the green Phoenix termination block as
shown in the diagram below using a small screwdriver:

+) )
White Black
1 No Label




Each channel consists of two teimals or pins. For each channel, the left connector pin is the positive or
high-side wire and the right pin is the negative or lside. When using DENT Instrument supplied current
transformers, connect them as follows:

Splitcore CTs (removable lagYhewhite CT wire is (+) and the black wire-)s (

Clampon CTs (clothepin typeX The banded wire with a number one (1) is the (+) wire and the
unbanded wire is-].

Next connect theCTs to the phases being monitored. Be careful to

observe proper CT orientation. If an arrow is shown on the CT labe NOTE:Correct polarity is required
should be pointed towards the load. Otherwise, use the instruction to insure proper phasing of the C1
printed on the CT.

If equipped with an external wall transformesonnect it next.

Lastly, connect the voltage leads to the different phases. Connect the White, Neutral wire, first then the
remaining voltage sense (phase) wires.

ELITRro" and DAT Aoro*

Turning Logging (data collection) On and Offfhen a Setup Table is stored in a logger, data logging
automatically begins unless canceled by the user or the delayed loggindestiame is used. At any other
time, logging may be turned on or off by use of the

logger;l2 33Ay3 hbkhCCX YSydz ( TECH TIPWhen not in use, Logging should be
logging is on, the green LED on the logger-padel turned off to extend the battery life

should flash every 5 seconds.

Clearing Loggeemory: Use the menu commarnkbgger> Clear LoggeMS Y 2 Nt r¥set the logger

memory before a monitoring session.

s p ~ o ~ NOTE:The logger clock can only
{ Sud A y. 3 uKS [ 23 El'l‘ﬁdElKWﬁrolG@@ihﬁS art be set Bing a MM/DD/YY

internal, crystaicontrolled reali A YS Of 201 @ ¢2 & HHMM:SS format and uses a 24 R ! U S
time, use the menu commaricbgger>Logger Clde You may setthe, oy (military) format. For
clock manually or have it automatically synchronized to the PC's example, 6 pm should be

internal clock. represented as 18:00. Entering 6
for the hour is interpreted as 06:0(

Editing The Logger Description Lin€he logger has the provision for an optionat@tracter
description that stays in the loggef.he description line is often used to identify a logger, the logger location
or the load the logger is monitoring. Ukagger> Edit Logger Description Line change the description.
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Step 4: Verifying Installation and Viewing Data In Real Time

Viewing Data In Real Time includes viewing the parameters that may be recorded sexctpasture, volts,
amps, kW, kVAR, kVA, and power factor. WithEh€TBro, it is also possible to view the actual voltage,
current and power waveforms as well as th@rmonic values out to the §3order and TotaHarmonic
Distortion (THD), Crest Factor, and Peak Value.

Viewing Recorded Parameters

The recorded parameters may be viewed in either a graphical or text format. Graphical is most useful for
watching longterm trends of a single parameter. The graphical format can be thought of eleetronic,
paperless chart recorder. The text format is most useful for viewing all parameters measured by the logger
(even those not being recorded) and is often used forfyg proper installation of the logger.

After connecting the logger to a loaitljs often useful to look at the parameters the logger is measuring.
Connect a PC to the logger serial port and establish a direct connection. TherLoggjeg> Display
Present Readingshe current values on the logger inputs can be seen throughadrfour choices.

Logger Tools Data Help

Communication L4 ! ?l |
Retrieve Data From Logger...

Display Present Readings L E‘j Show As Text

Retrieve Logger Setup Table Show As Graph:
AutoHost Configuration 4 Vaveform Capture

Logger Clock » Harmonics

Show AsText: When this option is selected, a screen similar to the one below is shllii fro}. All of the
channels that are turned on are displayed simultaneously. If the parameter is being recorded by the logger,
it will be shadedgreen as are the kW values shown the following page For a Power Channel, that means
you will be able to see all six power parameters (V, A, kW, kVA, PF, and kVAR) even if only one of the
parameters is being recorded. FoODATAoro channel there is only one column of data displayed and up to
four rows (one for each channel).

This feature is very useful for verifying correct installation of the Logger.

11



‘@ Instantaneous Channel Values -0l x|
Serial Mumber: [E7C39 Description: |DENT ELITEpra Logger EFROM "er: IL400.064
CH Channel Channel
Type Values
1 |POWVER MTEV 598.82 A 70.563 kW TO.570 kWA 1.00 PF |-1.351 KWAR
2 |Off
3 |Off
4 |Off
Hiva i Ay ] = Parameter Logged M = Parameter Alarm Dizplay Update:
B0.0 Hz =
temom Bemaining Battery State Logger Date Logging |= Sampling |
536,97 Days oK. [p4/23/03 ot
Mermom Uzed Battery Yaltz Logger Time Memary Type |ntegration Period
.oz [3.55v [16:44:29 Ring 16 Minutes Exit |

This screen provides information about:

=A =4 =4 =4 =4 A4 4 4 4

The reaitime data (which can be pauséar crosschannel comparisons)
The Line Frequencyaneasured from Channel 1 on L1

How many days the memp has remaining before filling

The logger battery condition (and if eigped, internal modem battery)
¢KS f233SN) Otahddiimn@a OdzNNByd RIFGS
Whether or nat the data logging is turned on

How much memory has been used

Type of memory: Linear (Stdghen Full) or Ring (Continuous)

The integration period

If a maasurement is an alarm condition

TECH TIRELITRro or DATApro 4G If nocurrent transformer is connected to a channel that is turned
"on," nonzero readings will be displayed. You can use this feature to verify a current transformer

O2yySO0iAzyo LT

iKS

/¢ Aa

A 2 4 A x

0 dzil ed DK e &

monitored load is turned off. On the other hand if a constant (usually unreasonably high) value for

current is displayed, a CT wire may have come off of the logger.
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Use Display Present Readings To Verify Correct Installation

The Display PreseReadings feature may also be use to verify the proper installation of the logger. This is
particularly important for theELITRroswhere the number of CT and voltage connections increases the
chance of an incorrect connection. Using Display Present Badings> Show AsText command dl

measured parameters, whether being recorded or not, are displayed. Look for wattages (including sign) and
power factor that makes sense.

For examplein a single phase-2r 3-wire or three phase 4vire installation, the kW reading for each
channel and any Power Sum channels should be positivegdtine kW reading usually implies that a CT is
placed backward on the wire. It may also mean that the load being measured is astyngdlyingelectricity,
as from a generator. This is often seen in solar and wind generator systenhei@ there are baakp
generators

TECH TIP:For three phase -@ire systems when using the two watlement monitoring approach, ¢
yS3araA@S 12 2y lFyeé LKIFIaS Yleée y24 6S | LINRof S
than 0.66, then the kW on one of the phases will be negativis.i¥mormal. In this case, the combin:
channel (5 or 6) total kW should still be positive.

Also look at the power factor readings. These numbers phase and total for 2wind Single phaseystems

and all 4wire systemshould be a reasonable number. Reasonable depends on the load being monitored but
typically .8¢ 1.0 is seenFor 3 phase-@ire systemsthe channel 5 or 6 total power factor should also be a
reasonable number.

Discerning a problem through power factor measurement alone is difficult as a load that is dominated by
unloaded motors can have power factors below.OlBsually, power factor readings below 0.4 indicate the
voltage lead is not connected to the same phase that the CT is connected to.

Show ALGraphs: This feature is similar to the text version described above but shows the data in a graphical
format. Ater selecting this option, a screen such as the foilwingappears. Among the hardware

channels to display will be all of the channels that are currently turned on in the logger. Selecting one or
more Hardware Channels makes fharameters To Displaganel active and you may choose one variable to
graph. You can only choose one variable at a time unlike the text option where you will see all parameters
displayed simultaneously. This is because of differences in scaling and to reduce clutter rapiheFapr

example, you could display kW from 4 channels simultaneously but not kW and KVAR even if from the same
channel.

Select Channels And Data To Chart x|
—Hardware Channels To Digplay - — Parameters To Dizplay
:  Wolts AT
~ Cancel |
[ CH 2- POWER Amps
LYY
I” CH 3- POWER  Kva
[~ CH4-0FF  PF
 KyaR
 Summing Channels Ta Display— ! Temperature
" CH|5 - POWER SUH  Gtate
I~ CH &~ FOWER SUM £ Wlis DT
1 Senzor
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After selectingOK,a graph similar to the following appears:

Serial Mumber: |[E¥C39

1Y Y S P

4® Instantaneous Channel Values

D eszcription; |DENT ELITEpro Logger

3 Minutes

Auka Ranging: O

Set X and ™ Axis |

" Graph Scaling

S S E

Dizplay Update:

_[ol x|
EPROM Yer IL400.064

Sampling |

kemory Remaining B attery State Logaer Date Logging |= Line Frequetncy
223.74 Days Est Power D4/24/09 n E0.0Hz

kemarny Usead Battery Volks Logger Time temorny Tepe  Integration Period
0.0% Est Power 104819 Ring |15 Mirutes

Exit |

This graphical presentation is very similar to paper strip chadrosrs. The graph begins on the left edge
and moves to the right. Upon reaching the right edge, the whole graph scrolls to the left with each new
reading so that the most current data values are always shown and the older points slide off the lefBgdge.
using theSetX feature, the amount of data shown can be varied from 1 second to more than 18 hours (65

000 seconds). Keep in mind that tha@Xs scaling is only approximate.

TheSetXandSetY features can be used to set the scaling, colors, aretiipe (e.g., linear or logarithmic)
and the number of grid lines that overlay the graph.
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Viewing Voltage and Current WaveformgKITRro only}

Use the software commarnibgger> Display Present ReadingsWaveform Captureo see the actual
current, voltageand power waveform. A typicdlsplay is shownext

EEWaveform Capture il

Serial Mumber. EVC39 Description: |[DEMT ELITEpro Logger Drate/Time: 04423409 16:47:25

150 —
100 —
50

Volts

Amps
=
|
1

I CHL CICHZ € CHZ ¢ CHe Update ®ff | Update Count | Copy | Bint | Close |

The buttons along the lower left side of the window select the Channel to be displayed. Only one channel
may be viewed at a time. The image presented is a single snapshot in time. Wkalthe button for
additional views. Copy will capture the image onto the clipboard for pasting into other programs.

Note: The waveform image displayed shows a distorted (current) waveform fiomnsehold lampSee
also the graph on the next page.
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ViewingHarmonics ELITRro only}

Use the software commarnibgger> Display Present ReadingsHarmonicsto see the actual current,
voltage andpower waveform. A typicalisplay is shownext

;g Harmonic Analysis X|

Seral Mumber. E7C33 Description: [DEMT ELITEpra Logger Date/Time: |04/24/09 10:32:42

L R T .
IR - B - - - - - - - - - - m o e e oo
B - Bl - --- - -
R | R et
IR - B - - - - - - - - - - m oo
R - Bl - - - - - -
w - W - i
R - W - - - - - - - - - - m oo e e oo
L R | R T T
L R | R e T TR
]

VoIt

L R T .
R - B - - - - - - - - - - - m o e e
R | R L TP
R | I e e TP
R - B - - - - - - - - - - - m o e e e e
R | R et T TP

- ool g,

1
o1 2 3

AN %

B8 WO 1 1B W 1 % W W W W 3 3 W 8 kX 2 8o
r— Harmoric: W alu W avefarmn Valu
Hamaonic Frequency Yalks Amps Wolts Amnps
[ o [ oc [ oz | oowF RMS [ 117.1 Vims 0.85 Ams
| P | v | | 02vms | D.00Ams THD | 39%F BTG
Peak | 159.7%pk 1.83 Apk
r— Select Charinel and Format E £
Crest Fact 1.364 2118
= CHI 04z ©oHI oo st
Line Frequency | 60,1 Hz
@ Show as % Fundamental " Show as % RMS
k-Factor 2011.75
Haimonics Recording OFF
’7 Becord ta PC Wiew PC Log Update @ft I Update CDunlI Copy | Print | Cloze I

The buttons along the lower left side of the window select the Channel to be displayed. Only one channel
may be viewed at a time. This screen includes a good deal of information. The voltagerant

harmonics are presented graphically in the upper part of the window. The ordinatéq)yis scaled in

percent of the fundamental. The abscissaxfs) is the harmonic. Both even and odd harmonics are shown.

The actual value of the voltage andrrent for each harmonic may be found in the Harmonic Values box. By
clicking on thd_ | » puttons, higher or lower order harmonics may be selected. The Waveform Values
box provides summary statistics for the overall current and voltage waveforms. Gloides the RMS value,
Total Harmonic Distortion (THD), Peak values, Crest Factor-Backdst.

The image presented is a single waveform
Note: The individual harmonic values and THD can be| snapshot. Use thEpdate button for

shown as a percentage of the fundamental (IEEE additional viewsQopy will capture the image
Standard 1038.989) or as a percentage of the total RM on the clipboard for pasting into other
value (CSA and IEC standard). programs.

TECH TIPThe default number of harmonics shosr81 plus the DC component. To view additional
harmonics (up to the 63 place the cursor on the horizontal axis of either (or both) the voltage or cur
oF NJ AN} LIK GKSy R2dzofS Of A0l ® LT dield ko $he huthideRof tRey
highest harmonic desired then cliok.
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Step 5: Retrieving Data From The Logger

After connecting the logger and a PC, the data in the logger can be retrieved by usinggkee> Retrieve
Datacommand.

This command retrievegata from the logger and saves it as a binary file with a .dat extension on the
computer harddrive. Before retrieving the data, you will be prompted for a data file name as shown below.
The default will be the Logger serial number plus 2 digits thatepond to the number of times data has

been retrieved from the Logger and stored in the target folder on the PC. The data will be saved to the folder
as specified ifools>PC Setup>Data Files Saved Taoor as specified when the data is retrievéithedefault

data folder is GDENTELOGSetups

Select A Directory And A Name For The New Data File ed |

Save I ) AH Test Temp j - £k Ea-

Mame = | Size | Tyvpe | Drate Modified |
&.5032F-01 . dat ESKE Elog Data File 1/27/2003 2:24 PM
E.E2a55-01.dat 1SKE Elog Data File 2}20{2003 5:49 PM

File name:  |E2437-01.dat Save

Save as type: | Data Files [“.dat) | Cancel |

[~ Append Mew Data T o Existing Data File
[~ Create ASCI [.csv] File &fter D'ata Download

2

Note the two additional check boxes at the lower left of the screen.Apgpmend New Data To Existing Data
Filebox, when checked, theanytime a logger is read and the data retrieved, it will be appended to a

previously existing data file from that logger. You will need to select which data file to append to. Data will
only be appended to a data file if the setup table of the loggemudbeen changed from when the earlier

RFGF FAES 61l a R26yf 21 RSR® ¢CKS aG! LIISYRE FSEGdzZNB A
automatic, periodic data downloads are made.

Create ASCII (.csv) File After Data Downlo#dchecked, will automatally create a second file in addition to

the .dat file that is in a comma separatediue(.csv) format. A .csv file can then be opened in a variety of

third party programs such as Microsoft Excel.

To view a data file, udgata > Open Data Fileand then choose the file desired.

TECH TIPWhen retrieving data from a Logger that is connected to external DC power, the samplin
is reduced from one read every three seconds to one read every 15 seconds during the data retrie
Loggers that are operating on the internal battery 8gnpling rate remains at once per minute.
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Step 6: Viewing the DataAnalyzing, Graphing And Exporting

Once the data stored in the Logger has been retrieved to a PC, there are three options available:

1. The data may be opened and viewed (but not editedgBata > Open Data Fileand then choose
the file desired (or alsdile > Open > selectData File> OK).

2. You may create graphs usibgta>ONB | G S b S énd peMdrn d#anious analysis functions
UsingData > Analyze a Selected Data Rangecreate a quick summary of the data usefa >
DataFle Summary The data file can also be clipped using Ehéract aRange of Data

3. The data can bExported as a comma separatadluefile (.csy) for viewing or further analysis in
other applicatiors such as spreadsheets.

VIEWING A DATA FILE

Stored data files can be viewed (but not editediting must be done in another application) by selecting
Data > Qpen Data File To view a data file it must first be downloaded from the Logger by usirigpgger>
RetrieveData...command. After selecting a data file, a screen similar to the one below will appear:

Record Record Chan 1 Chan 1 Chan 2 Chan 2 Chan 3 Chan 3 =

Date End Time Avyg. Amp Avyg. KVAR Avyg. Amp Avyg. KVAR Avyg. Amp Avg. KVAR i
1 04A17/01  |08:30:00 [157.41 -56.758 203.60 1323.972 146.05 999,384 753
2 04A7/01  |08:45:00 [155.07 -44 545 208.01 1359.083 14513 -989.754 752
3 044701 |08:00:00 [155.93 -50.81 207 .56 1354.113 145.33 -993.263 752
4 04/17/01 |02:15:00 [155.68 -32.752 205.94 1342615 147 46 -1004.621 752
5 04A7/01  |02:30:00 (15421 -44.839 203.12 1328.998 14557 995,622 753
3 naszmtdne-as-mn e 7R SRA RO 10FR &R 197R £3R 140N 78 OFR ANT e

The data is always shown in the same way. Theneftit = TECH TIPTo change the format for the date
column is the record number. It begins with 1 and and time stamps use Start > Settings >
continues sequentially through all of the data records ir Control Panel > Regional and Language
the file. The second column is the date of the record a Options (Win XPka Windows Vista, se

the third column is the time ahe record. Start > Control Panel > Clock, Language,
Region.

The fourth and remaining columns are the data recorded for each
parameter that had been logged. If minimwnmaximum values
were recorded, then the time (to the second) that the minimum or
maximum occurred will also be recorded.

Note: To view all the data when it
does not fit on one screen, use the
up/down, left/right scroll bars to
move through the data.
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GRAPHING AND ANALYZING THE DATA
UseData>ONB | S b St mdkéld grkdphXrom a saved (on the PC) data file.

Eile “iew Logger Toolz | Data Window Help

Dlljul %l I_:Zreate Mew Graph...

Gramb Mrbiaee

If a data fileis not already open, clicking on this menu item will first bring up a folder from which to select a
data file to be used as a source to create a graph. If a data file is already open, selecting this menu item will
again open the file folder but will deféiuo the file that is already open.

After selecting a data file, a screen similar to the example below will appear:

Use the mouse to select which
parameters you wish to graph. Use
standard Microsoft Windows functions to
select parameters such as: Tagltiple
parameters simultaneously by clicking on
the first one and then hold down the
Control (Ctrl) key and click on any other

3‘:-1 Select Data Types And Ranges

Data Type [Dependent Y ariable] Record Range
Sibarting Besard;

Ending Hesord:

—
]

i E ¥ &l Records
desired parameters; to select a Chan 3 Ava. =
i . Chan 5 &vg. Valt
continuous group of parameters, click on ' |Chan & Awg. Amp
the first one and then hold down the Shift = |Chan 5 Avg. kw/ | Cancel | Mest

key and clik on the last parameter in the
group. This will select all parameters within the group including the first and last ones.

After selecting the parameters to graph, clidéxt to define the type of graph to make. Click on the down
arrow to reveal the gralp type options. Click the data cursor check box to have the data cursor appear when
the graph is created (you can also toggle the data cursor on and off with the right mouse button). Use the
radio buttons to choose between using the default graph paransefeolors, fonts, etc.) and those used in

the last graph created. You can also choose to show summary statistics (minimum, maximum, average) on
the graph by checking the Show analysis values box.

Set Graph Parameters
— Aues
[

Graph Tope: ILine

— Optionz

[T Show graph data cursor - [ Show graph data points [ Show analyziz values

% Usze default graph attributes

" |ze curent graph attributes

Cancel |

<< Back et
| Mewt |
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If you have selected more than one parameter to plot thee multiple Y axes box will appear. If checked,
you will get a third window that allows you to assign which parameters are assigned to which Y axes.

Select ¥-Axis Assignments 5[

— - Axiz Azsignments
Chan 1 Awvg. Kw O Jztimiz O 2nddwiz O 3d Az
Chan 1 Awa. PF st dwis % ZndAwiz O 3d Az
Chan 2 Awvg. Kw O Jztimiz O 2nddwiz O 3d Az
Chan 2 Ava. PF st duis 2 O 3rd Asiz

Cancel << Back |

ClickEnish and the graph you have defined will appear similar to the example shown below. Thoughitdiffi
to see, the parameter names to the right of the graph have a number (1, 2, or 3) in parentheses that indicates
which Y¢ axis they are referenced to. Notice the vertical dashed red line data cursor.

The graph values that are intersected by the Dataisor are shown in thepperleft hand corner of the
screen. Data Point 28: Chan 1 Avg. Volt, 01/08/1989 21:00:00, 494.00

7 | —(oi ]|
ample Data File-ELITEpro 480V Delta.dat Yee e
01/08/99 - 01/11/99

Sampleoataﬁeampmm'f_;

- Data Point Information -

495 +

4904

Anslysis Summary
- Chan 1 Avg. Volt
Avg 489.67, Min 477.80, Msx 498.80

485+

480 4+

4754

| | |
| 1 |
9 Sat 10 Sun 11 Mon

Jan 1999
TIME
Press the Z key to unzoom DENT Instruments ELOG 2009

TECH TIRuickly create a graph from an open data file by
clicking on thel Create Graphhot button.
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EDITING A GRAPH

Once created, the graph may be edited in a number of ways. In general, any editable feature may be
changed by doublelickingin the graphing areaA dialog box appears, similar to the one beldlhis box

allows you to make changes to the look of yowamr, including graph type, coldiontsand so on. It also

gives you the opportunity to export your graph in several graphical formats, such as .jpg or.png. Graphs may
be exported to a file, printer, or to the clip board.

Sample Data File-ELITEpro 480V Delta.dat Customization... _ 0] x|

General |F‘Iot | Puis | Fort | Color | Style |
Main Title: Data File-ELITEpro 480V Delta dat [ IR e R taete el fate
Sub Title: ID'I;"DB;"EE-D'IJ"'I'IJ"EE

— Border Style — Mumeric Precision

" No Border " Line Cio 1 - 3
" Shadow & 3D Insst

—Viewing Style rGrid Lines

¥ Color " Both Y X & Nome
= Monochrome [~ Grid in front of data

{~ Monochrome + Symbaols

— Font Size
" Lamge " Medium " Small

QK I Cancel Apply Export... Manimize...

Graphs as well as other file types (Data, Setup Tabl

Logger Lists) may be printed using file >PNA y (i
command (or Ctrl + P)

TECH TIPYou may alsaccess the graphing
customization options by rigfdlicking in the
graphing area and selecting the option you wisk
to change.

TECH TIP: Zoohw zoom in on any portion of the graph, drag the pointer to make a rectangle that c
the area to be zoomed. Let go of the mouse and the graph will redraw an enlarged portion of the g
The graph may be zoomed as many timesessrdd. Press theZkey orView >UnZoom CtrkU, or the

O} hot button to urzoom.
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ELOG incorporates a number of data analysis features. Use the menu corbatansAnalyze A Selected

Data Rangdo access all the features. To use this command, first select a range of data in the file. Do this by
placing the mouse over the first record to be included in the analysis and, with the left mouse button held
down, drag the pointer to the end of the raa@f data desired. To select an entire column, place the mouse
pointer over the column header (title) and left click.

There are two things to be aware dselection must include at least two records in the same column and
only one column may be selectatia time.

Once the data records of interest have been selected (highlighted) udeeatiae>Analyze a Selected Data
Rangecommand to choose the desired analysis function.

A faster way is to use the mouse to select a column or range of data to amalyzken rightclick the
mouse while the pointer is over the highlighted section.

Record Record Chan 1 Chan 1 Chan 1 Chan 2
Date End Time Avyg. Volt Avyg. Amp Avg. KW Avg. Am
1 0EA449 101500 (2279 11.196 22 .A8
2 0EA449 1M0:30:00 (2281 11 310 13487
Analysiz Functions I
3 0&M1449 1M10:45:00 (2304
1 06/14/98 [11.00:00 |2257 %"E"age B
Load Factor |
o 0&1449  111:15:00 |226.4 b azimum
B 06A14/89 [11:30:00 [2313 ’;‘"—:'Tum _
dota I
7 0EA449 1114500 (2216
Graph I
8 0&M14/49 1120000 (2301
— Draily Profile Graph —
J UB/14/33 12:15:00 2234 [raily Profile Data Paoints _
10 0&M14/49  112:30:00 |228.5
Estract a Range of Data I
11 nRM4m9 124500 12319 e — | pranr

Selecting Average, Load Factor, Maximum, Minimum or Total brings up a display such as:

x

Y alue
hB.223

T Fie
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SelectingOK closes the popup window and returns you to the data file. Selectkite opens the Microsoft
Notepad and creates t@xt file such as thexamplebelow.

Ej Substation Data.txt - Hotepad M=l

Eile Edit Search Help

Analvysizs Information - =

Chan 2 Awg. Aup:
(04,1701 08:15:00 - 053001 lo:00:00)
Average: 153,75 -

4] 2

From this point the Notepad file may be edited, saved or printed. In addition, if further analysis is done on
GKA&a RFEGE FyYyR GKS GCAf S¢isalshadiddiha @iyentNatepatlditk@rent.i KS vy
Load Factoiis the ratio of the peak (maximum) value to the average value. A horizontal line would have a

load factor of 1.0.

Starting Ending |Chan 5 Avg. KW
12:00:00 A0 | 12:14:59 A 1309144
12:15:00 80 | 12:29:59 A 1294 156
12:30:00 80 | 12:44:59 A 1286723
12:45:00 A0 | 12:59:59 AW 1272036

1:00:00 AW [ 1:14:59 A 1262165

1:15:00 AR | 1:29:59 AM 1266939

1:30:00 AR | 1:44:59 AW 1264 245

1:45:00 AW 1:59:59 A 1261 .210

2:00:00 Ak 214:59 A 12534972

21500 Ak | 22959 A 1261 .502

2030:00 Ak [ 2d44:59 A 1263407

204500 AWM [ 25959 AM 1262420

SN0 AR A4 55 Ak 13T N5

Graph creates a line graph of the selected data range.

Daily Profile GaphandDaily Profile Data Pointsare two powerful functions that create a 24 hour or 7 day
profile graph (sometimes called Load Profile) of the data. A daily profile graph always has -axiththx

time of day from @24 hours or 67 days. The-¥xis is the averagealue at each hour of the day. Think of it as
taking all the days of data laid one on top of the other to create an average day-aXie nésolution of the
DP graph and data points is the same as the integration interval of the original data.

An exampleDaily Profile Graph and Data Points are shown here.

Within the Daily Profile graph there are a number of other functions available including changing to an
average Weekly Profile and several choices in the day types used in the graph: All Days, WealyDays
Weekend Days Only.

Both theDaily Profilggraph and data points may be saved usingRile> Save Axommand. The graph
becomes a Windows meta file (.wmf) and the data points are saved as a comma sepatagfctsv) ASCII
file.
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