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INTRODUCTION

PowerScoutmeters monitor the voltage, current, power, energy, and many other eledtparameters
on single and threephase electrical systems. A PowerScout meter uses direct connetdieash
phase of the voltage, and uses current transformers to monitor @heise of the current. Information
on energy use, demand, power factor, line frequency, andename derived from the voltage and
current inputs.

The communications interface to the meters is ardB5S serial or Ethernet connection that uses the
BACnet Magr Slave Token Passing (MS/TP) protocol or Modbus RTU @rfiitbsending commands
and retrieving data. A separate remote terminal unit (RTU), Data Logger, or @Mdimagement and
Control System is usually connected to the PowerScout teigecdata recording and trend logging plus
a human interface or display.

PowerScout 24 Serial/PowerScout 24 Ethernet

The PowerScout 24 is capable of reading eigbih@se or 24 singlphase
services at a time and is mounted near the breakers. It is typically used fo
longterm monitoring of electrical systems.

Up to 127 PowerScout 24 meters may be connected to aesBBCnet client
for monitoring and recording power usage at multiple locations within glsin
site. Up to 30 meters may be connected to Modbus.

Thereare eight configurable digital pulse output ports that can be used to
output kWh, kVARh, or kVAh pulses to external devices, tmggle on and

off to control a remote device or relay. There are also two digital pulse input
ports. Pulse input is usdd count, accumulat and scag pulses receigd from
non-DENT external pulseitiating meters such as gas, vat or other

electrical meters.

The PowerScout 24 can be purchased either in an encl¢B@24D) that is
ULldisted or as a standalone PC board24?N) that is UL recognized and must be installed in a-user
supplied enclosure.

Unpacking the Unit

Your PowerScout meter comes with documents such as the Certificate o@ahliCOC) that has
information about the meter and is valuable for tech supp@e sure to set these documents aside in a
safe place when not in use.

If a Comm package was purchased as well, look for the ViewPoint softwateead&B adapter. Verify
that all connectors are included (CT, voltage, comm, pulse).

DENT Instruments 6
PowerScout 24
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Power Scout Certificate of Calibration
Logger Information
Date: May 15, 2014 Time: 11:00 AM Serial #:
Technician: REDW Firmware Version: 1.42 Product Type:  PS4ETHER
MAC 1) Address:  00:00:63:30:00:11
Logger Measurements
Volts Measurement: Voltage Reading Voltage Reference Percent of Error Pass | Fail
L1 Messurment: 120584 320551 (.10 PASSE
L2 Messarment: 320 608 3M0.551 (LI E PASRS
L3 Measurment: 320631 3M1.551 (LOzs PASS
Element A Current: Amperage Reading Amperage Reference Percent of Error Pass | Fail
CT 1 Measarment: 1600 1601043 (002 PASS
CT 2 Measurment: 1600.592 1601043 (1003 PASS
CT 3 Measurment: 1601.025 1601043 (h.00k] PASS
Element B Current: Amperage Reading Amperage Reference Percent of Error Pass ! Fail
CT 1 Measurment: 1601044 1601043 (0,0 PASS
CT 2 Measarment: 1601026 R RIER [ PASS
CT 3 Measurment: 16500 953 [EPRICE] (b PASS
Element C Corrent: Amperage Heading Amperage Reference Percent of Error Pass | Fail
CT 1 Measarment: 1601, 104 146000 043 (0,004 PASS
CT I Measurment: 16 L. 140 1601043 (004 PASS
ET 3 ."r'lt‘Ll‘lmnt: 16 LS50 Ifﬂ]li]-l-i (.00k] I’J\_SS
Element [} Current: Amperage Reading Amperage Reference Percent of Error Pass | Fail
CT 1 Measurment: TEOL T [ENIER] (015 PASS
CT 2 Measarment: 1i0E. 104 1600043 (.00 PASSE
CT 3 Measurment: 161 145 16001 043 (.06 PASS
Element E Current: Amperage Reading Amperage Reference PFercent of Error Pass | Fail
CT 1 Measarment: 1600, 436 1600043 (007 PASS
CT 2 Measurment: 16 L6 16008 043 (.02 PASS
CT 3 Measurment: 16400, M5 1601043 (LI PASS
Element F Current: Amperage Reading Amperage Reference Percent of Error Pass | Fail
CT 1 Measurment: 1600472 B RIER] (.00 PASS
CT 2 Measurment: 16 S 1600043 (1.005 PASS
E'I' 3 Mw |m:.|)||.‘l-3 16100045 ().()5 I’Aﬁ
Element G Current: Amperage Reading Amperage  Heference Percent of Error Pass | Fail
CT 1 Measurment: 1020 16000 043 (L PASS
CT 2 Measarment: 1600013 R RIER (.02 PASS
CT 3 Measarment: 1640, 954 16110435 (1L PASS
Element H Current: Amperage Reading Amperage Reference Percent of Error Pass ! Fall
CT 1 Measarment: 160 L0050 TE0T 435 (1.0 PARS
CT 2 Measurment: 10570 1601043 (0805 PASS
CT 3 Measurment: 16004955 1601045 (0I5 PASS
Calibration Reference Instruments Used
DAIM: Serial #:
DM Serial #:
The calibration of this device 15 tracenle to the nattonal Institute of Standards and Technology (MIST) using the above reference
INSArmeTs.
Example of a COC for a PowerScout 24
DENTInstruments
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Meter Anatomy

Serial Connector

Digital Inputs [RS-485) Communication
Status LED 5 Valt DC
Output
Pulse
LEDs
Serial Addre Ethernet
i " Expansion
Switches " b
{Decimal) E oa
igi : Battery
Digital .
Cutput E (not shown)
(B per P524) -
Ethernet
Connection
Power On USE Connector
L {for powering
unit during
configuration)
Detachable CT
Connectors
PhaseChek™ {8 per P524)
LEDs
(3 per meter
element)
3 Line Voltage
Inputs
DENTInstruments

PowerScout 24 8
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PowerScout Meter Safety Summary and Specifications

This general safety information is to be
used by both the Logger opaor and
servicing personnel. DENT Instruments,
Inc. assumes no liability for user’s failure
to comply with these safety guidelines.

LISTED

4RH8
E186827

PS24D-5/PS24D-E

P us

PS24N-SPS24N-E

These items conform to the following:

q

PS24 Serie@xcept PS24Es)

Conforms to UL Std 610410 2
Edition

Certified to CSA Std C22.2 No. 61010

1, 2" Edition

comply with NEC and local electrical codes.

ThePS24N-S/PS24N-Edevices need to be installed in a usempplied UL Liste@®ecognized enclosure in order to

goggles when operating the device.

ThePowerScout is an Ow&foltage Category |1l deviddse approved rubber gloves with mechanical protection and

CAUTION: THIS METER MAY CONTAIN LIFE THREATENING VOLTAGES. QUALIFIED PERSONNEL MUST
ALL HIGH VOLTABHERING BEFORE USING OR SERVICING THE METER.

iji WARNING

Use of this device in a manner for which it is not intended mmpair its means of protection.

Symbols on Equipment

é Denotes caution. See manual for a description of the meaning

i When connecting the PowerScout to an AC load, follow thiegessn sequence to prevent a shock hazard.

1. Deenergize the circuit to be monitored.

2. Connect the CTs to the phases being monitored.

3. Connect the voltage leads to the different phases. Use progdetysaquipment (gloves and

protective clothing) as required for the voltages monitored.

A DENOTES HIGH VOLTAGE. RISK OF ELECTRICAL SHOCK. LIFE THREATENING BEPRESESIMAY

QUALIFIED PERSONNEL ONLY.

DO NOT EXCEED 600Kkis meter is equipped to monitor loads up to 600V. Exceediisg/bltage will cause
A damage to the meter and danger to the user. Always use a Hatémansformer (PT) for loads in excess of

600V. The PowerScout is a 600 Volt Over Voltage Categoryitiede

DENTInstruments
PowerScout 24
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SENSOR LIMITATIONS
USE ONLY SHUNTED CURRENT TRANSFORMERS (CTs).
Do not use other CTs. Only use shunted CTs with a 333mV nmaxdotput only. Serious shock hazard and

logger damage can occur if unshun&ds are used. The UL listing covers the use of the followin§ DEN
Instruments CTs that are UL Recognized and have been excloa=C 6101Q:

CTFRGT124XXX (solid core), SRSXXX (split core), @TSE20X (20A Mini), GRSE050X (50A Mini),
CTHMGO0100X (100A Midi), GRMG0200X (200A Midi), GRXX-1310 (RfCoil), CTRX¥4-U (RfCoil), CT
CON1000X, CTCONO150E2X and theCFSREXXX.

The use of any other CT will invalidate the UL Listing.

FCC COMPLIANCE
PS24D-5/PS24N-S

This device has been tested and found to comply with the limits for a ClassaAdkgice, pursuant to
part 15 of the FCC Rules. These limits are designed to provide reaspnatieigtion against harmful
interference when the equipment is operated in a commercial environment. Thipegnt generates,
uses, and can radiate radio frequency energy and, if not installed and used in accondémite
instruction manual, may cause harmful interference to radio communicati@pegration of this
equipment in a residential arealikely to cause harmful interference in which case the user will be
required to correct the interference at user’s own expense.

Operation is subject to the following two conditions: (1) This dewiag not cause harmful interference,
and (2) this device ost accept any interference received, including interference that may cause
undesired operation.

DC VOLTAGES
The PowerScous designed to measure AC voltages for installations up to 600 WeCPowerScous
alsocapableof measuring DC voltages up to 600 VDC with the following caveats

1) The internal fise installed in the PowerScastnot a suitable disconnect for voltages above 80 VDC.
Customers using the PowerScdot high voltage DC systemsustinstall aUL listel inline 600 volt DC
fuse with a rating of 1 amp or les¥hese fuses are commonly available in the solar power market.

2) UL andANSI testing of the PowerScauas conducted on AC systems o\ results are comparable
but not tested.

3) DENT InstrumestVIEWPOINT software does not currently have a configuration or msgisée are
specific b DC system&/alues reported for voltage, current, KW, KWH will be correctdvawit should
be noted that the meter will also report values that pertain to A§tays (such as VARs and Power
Factor) that should be ignored.

Equipment protected throughout by double insulation (IEC 686ss Il)

DENTInstruments
PowerScout 24 10
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MAINTENANCE

There is no required maintenance with tRewerScout Abide by the followingems:

CleaningNo cleaning agents, including water, shall be used orPtheerScout

Battery Life(If equipped) The lithium battery is only used to maintain the date and clock settings duringrpowe
failure and has a life expectancy of greater than l@rgeContact DENT Instruments for service.

No accessories are approved for use with the PowerScout meter other tioge specified in the DENT
Instruments product literature and price sheets.

If the meter appears damaged or defective, first disconneqi@iler to the meter. Then call or email technical
support for assistance.

DENT Instruments

Bend, Oregon USA

Phone: 541.388.4774
DENTinstruments.com

Email: techhelp@DENTIinstruments.com

DENTInstruments
PowerScout 24 11
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PowerScout Bsumé de Rcurité et Sgecifications

Tous les articlesont conformes ce

C Us qui suit
Cette information de sécurité est destinée LISTED c €
a étre utilisée a la fois par l'opérateur de 4RH8
I'enregistreur et le personnel de service. E186827
DENT Instruments, Inc n'assume aucung PS24D-S/PS24D-E PS24 Sée (Sauf PS24Es)
responsabilité pour l'utilisateur qui ne Conforme a UL Std 610410 2

respecte pas les directives en matiére dg¢

>Spect ¢ @ Edition
securite. Certifié CSA Std C22.2 No. 61010
c us 2" Edition

PS24N-SPS24N-E

Le PowerScougst un appareil de surtension de catégorieUliliser des gants en caoutchouc approuvé avec protec
mécanique et des lunettes lors de I'utilisation de l'applare

on

ATTENTIONCE METER PEUT CONTENIR DE HAUTES TENSIONS QUI PEUVENT ETRE DANCHESENES UN
QUALIFIE DOITHBRANCHEROUS LES CABLES A HAUTE TENSION AVANT D'UTILISERARERE R
DUMETER.

A ATTENTION

L'utilisation de cet appareil d'une maniéere pour laqudllgest pas destiné peut annuler ses moyens de
protection.

Symboles de&quipements

é Signifie prudence. Voir le manuel pour une description dagaification.

En faisant la connexion du PowerScout a une prise de coutamatif, suivez ces étapes en ordre pour
A empécher un risque de choc.

1. Décharger le circuit a coritler.

2. Connectez le TC aux phases a surveiller.

3. Connectez les fils de tension a des phases différentessddtiles équipements de sécurité (gants et des
vétements de protection) qui sont nécessaires pour lesiterssurveillées.

A INDIQUE HAUTE TENSION. RISQUE DE CHOC ELECTRIQUE. HAUTES TENSEIRE PRISENTES
QUI METTENT LA VIE EN DANGER. PERSONNEL QUALIFIE UNIQUEMENT

DENTInstruments
PowerScout 24 12
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NE PAS DEPASSER 6@®/compteur peut contrdler les charges jusqu'a 600V. Lessépaent de cette
tension peutcauser des dommages a l'appareil et du danger pour I'ulisaUtiliser toujours le potentiel
transformateur (PT) pour des charges de plus de 600V.\werBoout est un appareil a 600 V de surtension
de catégorie Il

LIMITATIONS DE DETECTEUR
UTILISEZ SEULEMENT TRANSFERMS DE COURANT (TC) SHUNTEE.

N'utilisez pas d'autres TC. Utilisez seulement des TCé&harntc une puissance maximale 333N sérieux
risque de décharge électriquet des dommages a l'enregistreur peut se produire si desasGhuntée sont
utilisés.Utiliser seulement les CTs des DENT Instruments suigans®nt énumérégusqu'au 600V/CATIII.

CTFRGT124XXX (solid core), SRSXXX (split core), @TSE20X (20A Mini), GRSE50X (50A Mini),
CTHMG0100X (100A Midi)CFHMG0200X (200A Midi), GRXX-1310 (RfCoil), CTRX¥4-U (RfCoil), CT
CON1000-Xgt le CFCONO150EZ-X.

L'utilisationde tout autreCTannulera lacertification UL

j TENSIONS C. C.

La PowerScout est congu pour mesumrsions c. a. pour les installations jusqu'a 600 V c. a. Le PowerScout
est également capable de mesurer les tensions c. c. jusqu'a 600 V c. lesaaeertissements suivants

1) Le fusible interne installé dans le PowerScout n'est patigpositif de désaccouplage adéquat pour des
tensions supérieures a 80 V c. c. Les clients utilisant larSoweat pour haute tension DC systéemes doivent
installer un UL inline 600 volts DC fusible avec une valeuinade de 1 amp ou moins. Ces fusibles sont
courammentdisponibles dans le marché des piles solaires.

2) UL ANSI et tests du PowerScout a été menée sur systemesg@énuent. DC résultats sont comparables,
mais pas testé.

3) Impact Instruments logiciel VIEWPOINT ne dispose anailt pas de configuration ou de registres qui
sont spécifiques aux systémes a courant continu. Les \satapportées pour la tension, le courant, en KW,

KWH sera correct mais il convient néanmoins de noter quertgteur sera également rapport valeurs qui se
rapportent aux systémes a courant alternatif (tels que Va&tRacteur de puissance) qui doit étre ignoré.

> P

D L'équipement protégé en double isolation (IEC 536 Classe II)

Entretien

Il n'y a aucun entretien requis avecRewerScout Respectez les points suivants:

Nettoyage Aucun agents de nettoyage, y compris I'eau, doit étre utilisé sBoleerScout

Espérance de Vide la Batterie:La pile au lithium est utilisée uniquement pour maintenir les paramétres de date
et d'heure en cas de coupure de le courant et a une espérdacae de plus de 10 ans. ContacRENT
Instrumentspour le service.

Pas d'accessoires approuvés pour une utilisation avBoweerScoutsauf ceux spécifiés par DENT Instruments
dans ses documentations sur les produits et également sur les prix.

Si lecompteur semble endommagé ou défectueux, tout d'abord déconnecter le podediappareil. Alors s'il
vous plait appelez 541.388.4774 ou contacter par courriel I'assistanbaitjue pour obtenir de l'aide.

DENT Instruments

Bend, Oregon USA

Phone: 541.388.4774

DENTIinstruments.com
Email: techhelp@DENTinstruments.com

DENTInstruments
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Introduction

PowerScout 24 Technical Specifications

Specification
Service Type
3 Voltage Channels

Current Channels
Maximum Current Input

Measurement Type

Line Frequency
Power

Power Out
Waveform Sampling

Parameter Update Rate
Measurements
Accuracy

Resolution

Indicators

Pulse Output

Direct

Max Communication
Length

R$485 Loading

Communication Rate
(baud)

Serial Meters

Data Bits
Parity
Stop Bit

Data Formats

DENTInstruments
PowerScout 24

Description
Single Phase, Three Phdssur Wire (WYE), Three Phadwee Wire (Delta)
80-346 Volts AC Lin®-Neutral, 600V Lingo-Line CATIII

24 channels 46,000+ Amps depending on current transducer

200% of current transducer rating (mV CTs). Measure B0@0Ampswith R fColl
CTs using33mVAC output &uull current rating

True RMS using higgpeed digital signal processing (DSP)
50/60Hz

From L1 Phase to L2 Pha8@:600VAC CAT IIl 50/60Hz, 200mMax. Non-user
replaceable .5 Amp internal fuse protection

Unregulated 5VDC output, 500 mA Max
12 kHz
1 second

Volts, Amps, kW, kWh, kVAR, kVARh, kVA, kVAh, Apparent Paster (aPF),
Displacement Power Factor (dPF). All parameters for eacbepdnad for system total.

1% (<0.5% typical) for V, A, kW, kVAR, kVA, PF

0.01 Amp, 0.1 Volt, 0.01 watt, 0.01 VAR,10\A, 0.01 Power Factor depending on
scalar setting

Bi-color LEDs (red and green): 1 LED to indicate communicatidfD8 for correct
phasing PhaseChelk Greenwhen voltage and curreran the same phase; Red when
incorrectly wired)Pulse input LED, Power On LED.

Open Collector, 75m#ax current, 40V max open voltage

Communication
User Selectable Modbus RTU or BACnet Master Slave TokergRassitol (MS/TP)
RS4850r Ethernet, and USB for meter setup.
1200 meters with Data Range of 100K bits/secontéss

1/8 unit

Modbus: 9600 (Default), 192088400, 57600, 76800, 115200
BACnet: 9600 (Default)9200,38400, 76800

8
None, Even, Odd
2,1

Modbus Protocol
_Or_
BACnet MasteBlavel Token Passing (MS/Tprptocol

14



Operating Temperature
Humidity

Enclosure

Weight

Dimensions

Operating System
Communications Port
Hard Drive

Processor

Serial/Ethernet Meters

DENTInstruments
PowerScout 24

Introduction

Mechanical
-7 to + 608C €20 to 1408F)
5% to 95% nofcondensing
(Optional): 27.94 x 19.05 x 12.954 cm (11" x 7.5” x 5.1") PC B, 94
369 g (13unces), exclusive of CWgth enclosure 609.51 g (21.5 ounces)
25.4 x 16.4 x 3.55cm (10" x 6.5" x 1.4")

ViewPoint™ Minimum System Requirements
Windows®7 (32 or 64 bit)WindowsR8 Pro,Vista (32 or 64 bit), XP
One USB port or serial port
50 MB minimum available

Pentium Class 1 GHz or meeeommended

Safety

The following are UL listed:

PS24D-S/PS24BE

The following are UL Recognized:

PS24N-S/ PS24N-E

The PS24 Series:

Conforms to UL Std 61040 2nd Edition

Certified to CSA Std C22.2 No. 6121@nd Edition

(CE does not apply to PS24 Ethernet)

Table 1: Technical Specifications

15



PREPPINGOR FIELD INSTALIOW

There are multiple tasks that are typically completed before heading tdig¢tek usually by your
technical support personnel. These include determining lmaommunicate with the meter, setting
address switches, installing ViewPoint, &@ommunicatiorconfiguration must be set up in the
ViewPoint software even if you use a separate logger to record d&ia more tasks completed before
installation means less time in the field.

These determinations figure into how you set up the PowerScout meter faatipe:
f BACnhet vs. Modbus
Set the network address switches on the meter to either Modbus or BACnet
f R$485 vs. Ethernet

The type of connection is part of the configuration setmphie ViewPoint software
f Laptop/PC for setup verification via USB

A convenietimethod for setup before going in the field, and once in the field, to eaesilg r
reaktime values

NOTEIinstallation of the ViewPoirgoftware and a communication cable should be completed and
tested with a meter prior to the field installation. A USile can be used when configuring the meter
in this manner.

Installing the ViewPoint Software DID YOUKNOW? ViewPoint may be

TheViewPoint software is designed to let you easily configui installed on multiple computers.

the PowerScout for different current transformers, check

readings, and verify correct setup. All of DENT Instruments Powedn®ebers use ViewPoint software

to communicate with the meter. It needs be installed on any computer talking to the PowerScout 24.

ViewPoint is compatible with Windo®g (32 or 64 bit)Windows®8 Pro, Vista (32 or 64 bit), or XP
f Insert the ViewPoint CD into the XM drive.

The installer starts automatically. If it does not, browse to the CD antkltica ViewPointinstaller.exe
program. Start the installer by doubtdickingViewPointInstallerexe

The Communication screen is displayed when ViewPoint is first starteds Where the software
networking parameters are entered to match the PowerScout networkinfgunation (meter type,
COM port, baud rate, base address, etc.). ViewPoint remembers your fastaimn and displays those
previous selections when opening theftware once again.

NOTEViewPoint software serves several functions, such as setting up a meténggeattime values,
and read/write registers and objects, but for the purpose of preppimdiédd installation only three are
important to the process: Communications, Meter Setupd £omms Setup. The other functions are
described later in this document.

DENT Instruments
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Prepping for Field Installatio

Connecting a Communication Cable

There are various ways to communicate with a PowerScouénastd how you do so will determine
what type of cabling system you will use. To set up the memmunication can be established with a
USB cable, an RIB5 adapter, or an Ethernet cable. Once in the field, communication betaeen
PowerScout meter andlagger is established with a R85 or an Ethernet connection. A-R8b
connection is limited in speed while an Ethernet connection is much faster.

NOTEPowerScout meters are ordered from DENT Instruments based on the tgesioéd connection.

GCONNECING ANDCOMMUNICATING VIAWSBOoRRS485ADAPTER

A type AB USB cable may be used between a PC and a PS24 meter epdefethed method for
setting up a PowerScout. The USB cable will also power ther mvben connected to a PC. When using
a USB cable with a PC, each USB port on the PC generates a unique comrihedftawPoint

software, such as Com3 or Com4.

NOTEA USB driver is installed when you install thewPoint software.

N WP 4.0.2

Connaciian opened in Modbus CORE 142550 §H

ViewPoint can read information through a USB, ad8&Ssisolated COM port, @n Ethernet

connection When the R885 connection is selected a base address is required ébke address is the
rotary switch settings). Address switcha® ignored by both USB and Ethernéthen the Ethernet
connection is selected an IP address is requifé screen display changes based on your connection
selection.

TheUSB connectaon the PowerScoutan be used to power the unit when configuringsing
ViewPointand Modbus protocols

If connecting with a USB cable is not practical, the use of #8R® USB adapter connected to your
PC maye used for communicating with your PowerScadtitst, install the adapter driver on the
computer and thercomplete the connection between the metand thecomputerby plugging the
R$485 connector into the meter.

DENTInstruments
PowerScout 24 17



Prepping for Field Installatio

DiD YouKnow? If an RS185 adapter is used instead of a USBR&485 driver must be installed
on your computer and power applied to the Powen8t meter before the software will function

properly.

Installing the RS185 Adapteron a
Computer

1) Insert the CDhat came with the R885 adapter into your computer.

2) Insert one end of a USB cable into thed8Sadapterand the other end into a USB port on the

computer.

3) TheFound New Hardware Wizavdndow appears.

Faund Hew Hardware Wizard

Thee s st bl e v sl el

Wodsd LEOFTLE

Lo h Wy bemidwers e wills am insdallading C0
42 or floppy disk, insert | now.

et do you wanl the wim o de?
£ bslall the: softwarg suterialically S}

i irstad From a s arapecific locatian (Advamcs:

ok Mesd b cantinue.

Bk || e [ Conc

The window states “This wizard helps you install software for: Model USORHd4sks “What do

you want the wizard to do?”

4) Selectinstall thesoftware automaticallyand clickNext

5) ClickFinishwhen the installation is complete.

Fownd Hew Hardware Wizard

Completing the Found New
HardwaAare Wisarnd

The wizard e finkhad instaling the softwane for

s Wodd USIFTLS

Click R o ooz tha wizad
Finian

6) Remove the CD from your computer.

DENTInstruments
PowerScout 24
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Prepping for Field Installatio

Connecting the Adapter to the Meter

The three wires coming from the H85 adapter are pluggedto the COM connectoinsert each white
ferrule into the appropriate slots on the connectdfhe red wire inserts itne left slot (+), the black wire
in the middle slot+), and the green wire in the right slot (Shield), Figufedhd Figure 48. Verfy that
the dip switches o the back of the R&85 adapter are set t&S485, Echo Off2 Wire, 2 Wire as shown
in Figure K2 before plugging the adapter into the PowerScout.

Figure2: Dip switches on back of REB5
Adapter

Figurel: R$485 Adapter

Figure3: R$485 Connector on PS24

DENTInstruments
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Prepping for Field Installatio

NOTEUSB is always active on tRewerScoufand the protocol is Modbus over the USB virtual
communications port).

NOTEIf ViewPointwas installed first, it needs to be restarted followia RS!85 driver installation. If a
R$A485 port does not appear in thdrop-down list, the R$185was notinstalledcorrectly.

1)
2)
3)

4)

5)

SelectUSBRS485 MSTPRs your communication type.
SelectPS24

When connecting with an REB5, enter a base address that matches the switches on the
PowerScout. A USB connection ignores address switcheSefew) the Network Address Switches
below.

When connecting with an REB5, selecModbusor BACnetas your caonmunication protocolWhen
communicating over USB, whether the2B% configured for Modbus or BACnet mode, th@#$S
will communicate over the Modbus protocol.

Select thePC COM Poiftom the dropdown list.For a USB connectipselect “COMxx DENT USB” i
the field, where “xx” is the port number. For an-&% connection using an R85 adapter, select
COMxx R885 Isolated Port (COMxx) where "xx" is the COM port number.

Defaultsettings are used for the two remaining fiel@ata Bitsis 8N1 and th&audRateis %00. When
BACnet is selected as your protocol an additional 1&gt field appears displaying tiBACnet Devid®
and the default baud rate is 76800

DENTInstruments
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Prepping for Field Installatio

Setting theNetwork Address Switches

There are three rotary decimal network address switches on the Power24osed to select the
BACnetModbus address the client uses to communicate with tbe/& Scout.

Figure4: Rotary Decimal Address Switches

TheBACnet MS/TP MAC aMbdbus address ia decimal value, represented by three digi80
through 009, 01690, and 106299.

Note: BACnet MS/TP masters only support addre§€ds127.

Decimal Address BACnetAddressAvailahility
Reserved foresetting the PowerScout to Modbus mode with 9600 baud,
000 . . :
8 bit, 1 stop bit and no parity.
001-127 Available (01001 is the factory default setting).
128254 Reserved for BACnet slave devices.
255 Reserved for network broadcast.
999 Used to configure PS24 for Modbus/BACnet

Table 2: BACndtlexadecimaDecimal Address Availability

DENTInstruments
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Prepping for Field Installatio

Decimal Address Modbus AddressAvailability
Reserved for resetting the PowerScootModbus mode with 9600 baud

000 8 bit, 1 stop bit and no parity.
001-239 Availablefor Modbus slave devices.
255 Reserved for network wide broadcast.

Reserved for communication protocol settings. The rotaryches can
999 be used to configure the communication protocol to BACnet or Modbus
as well as changing the baud rate if unsure of the current settings.

Table 3: Modbus Hexadecimal/Decimal Addreseailability

ADDRESSING ANEMENT

The PowerScout 24 has eight elements. Modbus and BACdetusa different ways to designate an
element on the PS24.

In Modbus moe, the decimal network switches set the base address for metering elemeht “
Metering elements “B” through “H” will always have a Modbdsi@ss that is one higher than the
element before. For example, if the rotary address switches are set to 001 taening element “A”
register values will be accessed at Modbus address 001, element “‘Btemsgwill be accessed at
Modbus address 002, element “C” at address 003, and so on.

In BACnet mode, elements are incrementally (in alphabetic order) desigjbgadding 20000 to an
object value. So, Element A = Base object number zero, Element B = pasawimber zero + 20000,
Element C = Base object number zero + 40000, and so forth. Thus, to refetgact 15010 to
ElementE, write 95010 (15010 + 80000).

P24 Element BACnet Designation PS24 Element BACnet Designation
A 0 (Base Object) E Base Object + 80000
B Base Object + 20000 F Base Object + 100000
C Base Object + 40000 G Base Object + 120000
D Base Object + 60000 H Base Object + 140000

Table 4: BACnet Element Designation

DENTInstruments
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Prepping for Field Installatio

Communication Error

If ViewPoint is unable to communicate with the PowerScout Steguswindow displays the following
message in th&tatusfield:

Try the following to resolve the communication error on a serial PowetScou

f No R$485 option available in thBC COM Podrop-down list—indicates the required software
driver is not installed.

f Modbus Base Address Switch does not match the seldagdwitch settings on the
PowerScout-change the switch settings.

f The selected Baud Rate does not match the PowerScout baue-catnge the baud rate.

For more information, refer to the Appendikroubleshooting Communication Issues

CONNECTING ANDDMMUNICATING VIA ARTHERNEGT CP/IPYCONNECTION

Connect one end of the Ethernet cable into the PowerScout aadther end into your computer or
network. To begin communicating via an Ethernet cable you must fir#t e within the ViewPoint
software that came with the meter. S&ghernet (TCP/IP) Connection the Communicating with a
PowerScout Metesection

The meter will require power to communicate over Ethernet. Power can beisdgdpy connecting the
USB or voltage lines 1 and 2.

PowerScout 24 Ethernet Module

Figure 5: Ethernet Module
Keep in mind that the Ethernet connection must have andérdss in the ViewPoint software that can
either be set manually within the software with thése Static IRddressoption (for a fixed address) or
obtained automatically from the router connectéal the logger using th&Jse DHCBption (dynamic
address). Both options have advantages. Seeut IP Addressefurther in this document.

NOTEWhen the Ethernet Module is installed the-BS port is disabled.

DENTInstruments
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Prepping for Field Installatio

1) SelectEthernet(TCP/IPYo gather information via a network connectiowhenselected, the
Communications Setup screen changes antPafiddresss requiredas address switches are
ignored

2) Selectyour mode of communication.

3) Enter thelP Addresdor the Ethernet conned@bn of the meter or select one of the previously used
addresses from the dregdown list.SeeAbout IP Addressédlow.

_Or-

Use theScan Networko search on the network for the PowerScout.

_or-

Use theSetupbutton to acquire a new IP Address. $dmoutlP Addresseselow.

4) Enter thePortconnected to the PowerScout. A checkbox is available to make thehmdefault.
Different networks may require different portSee your network administrator.

About IP Addresses

The Ethernet connection must have an IP Addressigis#t manuallyin the IP Addressfield or
obtained automatically from the router connected to theeter using the Use DHCP option (dynamic
address¥ound in the Logger Network Setup dialog box accessed @i8atupbutton. Both options
have advantages.

NOTEA Static IP address ©92.168.1.10s assigned in the factory to all Ethernet PowerScouts.

f Static Connectionlf you know an IP address thatriot being used by another device on the
network, enter that address into théP Addressfield. This may require permission from a
network administrator. With a static IP address it is easy to connetttetmeter as there is no
doubt about what IP address to use.

f Dynamic Connectionif you want the router to assign an IP address to the meter automatically
select Use DHCP. This magid the need of a network administrator as the router will assign an
IP address that does not conflict with any other devices on the networlsalvantage of the
DHCP option is that the “lease” of the IP address may expire after a petinoe and the
router could assign a different IP address. A new IP address meanédhdtointcannot
connect to themeter until the new IP address has been enteré¢8ee below.)

DENTInstruments
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Prepping for Field Installatio

An additional option is to set thmeterto DHCP and gt the router andassign a specifi®address to
the MAC address that corresponds to tmeter. In this way, if the lease does expire, the router will
always assign the same IP number back tontle¢er. This option may also require a network
administrator.

TheScan Networlbutton scans the network for possible metensd displays them in the Logger
Selection dialog box. Look for the serial number on the meter (fourti@back of the meter) to
determine which connection point is yours.

f Select the correct device from thist of IP Addresses and clioiK

TheSetupbutton displays thd.ogger Network Setugialog box where network address information is
entered See your network administrator before making changes.

When you select théJse DHCEBheckbox the Dynamic Host Configuration Protocol is used to p@pulat
the IP Address, Subnet Mask, and Gateway Address fields automatically.

NOTEEach meter connected to the network requires its own usigetwork IP address. An addréss
provided automdcally if the network allows DHCP (Dynamic Host Configuration Protocothand
meter is configured to request an address.

f ClickUpdate Loggeafter making your selections.

ViewPoint displays the following message when the coriorés successful:

DENTInstruments
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Prepping for Field Installatio

Communications LEB
The PowerScout COM LEDs signal the following communication information.

PS243-RIAIETHERNET

BACnet Modbus Description
Steady Green Steady Green Power is applied to theneter.
Flashing Green Themeter is communicating.
Steady Red Communications failure, ptalking with BACnet while PS24 is in

Modbus node.

Flashing Red Themeter is receivingcommunication on the bus for aneter at
another address.

Table5: PS24 Serial/Ethernet COM LED Signals
Version Control

Installed versions of the software and firmware are checked when first céingetbe meter. A popup
dialog box appears if either gfose is out of date:

ViewPoint Update Dialog Firmware Update Dialog

Thereafter, the software is checked once every seven (7) days fouttentversion. Firmware is
checked each time the meter is connected. You can stop the check for upgasetebting thédon’t
check online for firmware of ViewPoint updateheck box.

ClickOKto close the dialog box without updating.
_OI’-
ClickDownloadto begin the updating process. The DENT Instruments Teclo&uppynloads website

appears with a link to the download. Once you have the fiwrdoaded to your computer, use the
Fimware tab to download the file to the meter.

DENTInstruments
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Prepping for Field Installatio

Meter Setup

Once communications is established between the PC an&theerScout, you are now ready to
configure the meter for the field. This is accomplishethanMeter Setup tab of ViewPoint.

TheMeter Setupscreenallows unique changes to each element on the PS24. Wittth elementCT
Phase, Type, AmpsndPhase Shifare entered, based on wiring connection, for CT1, CT2, @a8dThe
type of wiring connection and thBigital Outputare also entered for the element. OverallDamand
Windowof 1-60 minutes is availabler the recording of demandnd aLine Frequenogf 50 Hz or 60 Hz
is selectable.

NOTEIn PowerScoutmeters Peak Demand is calculated using a moving window and is averaged across
the selected demand window siz&achminute the total consumption is recalculated and compared to

the last demand window. If the new window is larger than the last recorded yialiseecorded. This

value is calculated during the sampling of the waveform.

The Meter Setup screen is blawhen first accessed. CliBletrieve Meter Setupio view the current
status of the elements. The Element Status dialog box displays while eastnelis read.

DENTInstruments
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Prepping for Field Installatio

BENTERINGNVIRINGINFORMATION FOR ANEMENT

Begin setupby entering an amount of time {80 minutes) into thddemand Windowand selecting a
Line Frequencyrom the dropdown list.

Use the following steps within an element:

1) SelectWYEDELTAor Single Phasas the wiring connection.
NOTEDENT Instruments recommendsing 3 CTis a WYE connection for Delta loads

f AWYEconnection automatically displays all three CTs. Any changes made &sGEpply to
CT2 and CT3.

Wye Wiring Connection

f ADELTAonnection displays only the two available CTs. Any changes madé &s0Bpply to
CT3.

Delta Wiring Connection

2) Depending on the wiring connection, make changes to CT1a@diar CT3.
f CT PhaseShows the voltage of the referenced CT.
f CT Type-Use thedrop-down list to select the type of CT attached to the PowerScout.
f CT Amp—Enterthe amperage rating.
f CT Phase ShitEnter in degrees the phase shift of the CT. The default is 1.1.

DENTInstruments
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Current Transformers

Prepping for Field Installatio

The following table shows the recommended CT Phasef8hifarious [ENT Instruments GT

Recommended CT Phase Shift Values

Clamp On CTCONO150EZ 1.10°
CFCON1000 0.20°
Split Core Smal CTFSCS050 2.20°
CFSCS100 2.20°
Split Core CTFSCM0100 1.75°
Medium CFSCM0200 1.50°
CTFSCMO0400 1.30°
CFSCMO0600 1.30°
Split Core Large| CTFSCLO600 0.00°
CTFSCLL000 0.00°
Split Core High CFSHS005 0.50°
Accuracy CFSHS0015 0.50°
Hinge Mini CTHS@20 0.75°
CTHSA@S50 0.75°
Hinge MIDI CFHMGO0100 0.12°
CFHMGO0200 0.30°
Revenue Grade CTFRGT12-0005 0.00°
ToroidalSolid CFRGT12-0020 0.00°
Core CTRGT12-0050 0.00°
CFRGT12-0100 0.00°

Revenue Grade CFSRS05 359.9°
Split Core CFSR950 359.77°
CTFSREL00 0.06°
CFSRE200 0.06°
CTSRE400 359.94°

DENTInstruments
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Table6: Recommended CT Phase Shift Value

3) Select aigital Outputfrom the dropdown list if being used.
4) Select eata/Digital Scalafrom the dropdown list.
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Prepping for Field Installatio

SELECTINGECALAR
DiD YOuKNOW. The

The use oModbusprotocols limits the data registers to a maximum of two register value must
bytes (16 bits) or a maximum decimal value of 6588&dbusrequires that  pe |ess than 65,535.
the data be unsigned (positive) integer values. To overcome these

limitations some measured (and stored) values mussdededto fit into the Modbusregisters. The raw
value read from théModbusregisters is multiplied by a scalar to convert the raw data. The following
table lists the data scalars and the respective values for the PowerScout.

Scalar Value

Data Scalaf Evgﬁ\;\:g KVAR/KVARh  KVA/KVAh EZ‘(’;{E: Amps Volts
0 00001 00001 00001 01 01 1

1 001 001 001 01 1 1

2 01 01 01 01 1 1

3 1 1 1 01 1 1

4 1 1 1 01 1 1

5 10 10 10 01 1 1

Ho 100 100 100 01 1 1

Table7: Data Scalars and Values for Modbus Registers

The data scalar is stored in register 44602.
When selecting a data scalar, the following guidelines neec tconsidered:
f If the datascalarselectedis too low anincorrect data result is returned from the register.
f If the data scalar selected is too high, the significant digits following thendépoint are
removed.
After selecting a data scalar, the formula for calculating the actual value is:

register value X scalar value = actual value

Or, another way to state this formula is:
actual value/scalar value = register value

DENTInstruments
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Prepping for Field Installatio

The following table is an example when selecting a data scalardbaseloads based on the CT size or
maximum current. These are the minimum recommended scalar settings.

CT Size or 3-phase Loads
Max. Current 230 volts 460 volts

50 Scalar 1 Scalar 2
100 Scalar 2 Scalar 2
200 Scalar 2 Scalar 2
400 Scalar 2 Scalar 2
600 Scalar 2 Scalar 3
1000 Scalar 3 Scalar 3
3000 Scalar 3 Scalar 3

Table8:; Data Scalar Selection

Examples Using a Data Scalar

The following examples use kW throughout.

For example 1, the following data is used:

Volts x amps = watts 480 volts x 100 amps 48,000 watts

Watts x 3 = system watts 48,000 watts x 3 = 144,000 watts (144kW)
Check the register’s value using the data scalar 2 value of .01.:

System kW / scalar value = register value 144kw/.01 = 14,400

Since 14,400 is less than 65,535, using datdar 2 is a good choice for this example.

For example 2, the following data is used:
480 volts x 1000 amps = 480,000 watts
480,000 watts x 3 = 1,440,000 watts (1,440kW)

Check the register’s value using the data scalar 1 value of .001:
1,440kw/.001 = #40,000

Since 1,440,000 is greater than 65,535, using data scalar 1 returns aedhcesult. Data scalar 1 is
not an appropriate choice.

Reviewing this example using the data scalar 3 value of .1 providedltheifg result:
1,440kW/.1 = 14,400

Since 14,400 is less than 65,535, using data scalar 3 is a good chtitedmample.

DENTInstruments
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Values Requiring Two Registers

Additionally, some values (e.g., kilowatt hours) may cover a dynamic rhagis targer than 65535 and
require twoModbusregisters. Any parameter irihe Modbus Register Assignmendblesthat shows

two registers (identified by the terms MSW (Most Significant Word) and (L8¥$t Significant Word))
are examples of this wideinging parameter.

To interpret the values contained in these registers, the steps are:

DID YOUKNOW?
1) Multiply the MSW register by 65536. When reading two
2) Add the result to the value found in the corresponding L8Wister. register values,
ViewPoint

3) Multiply the result bythe approprate scalar value from Table automatically

For example, assume that System Total True Energy (kWh) is desirg@eand calculates the total
value of 5013 is read from register 44001 (LSW) and 13 is read from registefalue.
44002 (MSW) and that the register 44602 data scalar isos@t t

To céculate the total kwh recorded:
Multiply the MSW by 65536: 13 X 65536 = 851968
Add the LSW: 851968 + 5013 = 856981
Multiply by the scalar 3 value of 0.1: 856981 X 0.1 = 85698.1 kWh

Comms Setup

Use this tab tachange communication parameters for the meter, such asrosanication protocols and
how those communications are transferred. This screen displays the fieltinent to your power
connection and communication protocol, so if you are amtad by R85 then only those fields are
shown. However, if you are connected with a USB cable all fields are dispGhsetes to these fields
override any settings on the Communications tab.
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RS485STTINGS

Change the Data Bits or Baud Rate on the meter by tisesg fields.

NOTEYou will see the above dialog when you are connected via USB on an EthernetdeonverS
when connected via an R85 unit.

BAGIETDEVICEETTINGS

Enter a new value into any field and cli®&énd Setupd Meter to update theDevice ID(meter
identification),Max Master(# of units on network), oMax Info Framedq# of packets sent via MS/TP).

ETHERNESETTINGS

To use BBMD: Enter an

IPAddress or 0.0.0.0 to
/ disable

NOTEYou will see the above dialog only when connected via an Ethernet PowierSco

Connecting the Ports

Once your communication mode is selected, diickinectto establish a connection between the
computer and the PowerScouteter.

f When the PowerScout is in the process of connecting to the computer, the Goitation
Status LED flashes briefly followed by a solid green.

f If the PowerScout cannot connect to the computer, the Camitation Status LED flashes red
and returns to a solid green. Change the ViewPoint hardware settings an@afickectagain.
ViewPoint fills theDevice Infdfields when the computer communicates with the PowerScout.

PowerScoumeter installationcan be verifiedusingthe ViewPointsoftware Refer toUsing VievPoint
Softwarefurther in this documentor more information.
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Prepping for Field Installatio—

Establishing Communication Protocol

The PowerScout communicatesing theBACnet MS/TP or Modb#&STU protocolsia the
RS485Ethernetinterface. Tcestablishcommunication with &S485, the settings must meet the
following requirements:

f The Modbus/BACnet address on the PowerScout and in theRdintsoftware must be set to
the same value.

f The PowerScouneter default serial parameters are:

Parameter Modbus BACnet
Defaults Settings Settings
Baud 9600 76800
Data bits 8 8
Parity None None
Stop Bit 1 1

Table 9:SerialCommunication Settings

Thesupported faud ratesinclude 9600, 19200, 38400, 57600 (Modbus omgB00, andL15200
(Modbus only)

NOTEThe baud raten the user interface (ViewPoint) must match the PowerSeetting. If these
settings differ, the PowerScoaainnot communicateThere are no baud rate settings when connected
via Ethernet.

SWITCHING BETWEBAGIET ANDMODBUSMODE

Changing Communication Moddsing
ViewPoint

Usingthe Comms Setup tab MiewPoint is the preferred way to change communicationsleso
between Modbus and BACnhet.

Note: Thebaud rate and serial settings may need to change between Medind BACneSetting
addressswitches to “00” will set the unit in Modbus protocol, @B baud rate.

If communication fails, see the secti@ihanging Baud Rate or Communication Mode uAduress
Switches (between Modbus and BACrat)the next page.
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Prepping for Field Installatio—

Changing the PowerScout froModbusto
BACnetmode:

1) Connect to the PowerScout using ViewPoint.

2) Go to the Read/Write Registers tab in ViewPoint.

3) Enter44612into the Registerfield or clickListto select from the
Register Picker List

4) In theValuefield, enter 1833to change tdBACnhet mode.

5) ClickOK The status should say “Writingalue..”

Return to the Communications tab and connect.

Changing the PowerScout froBACneto

Modbusmode:

1) Connect to the PowerScout using ViewPoint.

2) Go to the Read/Set Objedizb in ViewPoint.

3) Enter10190into the Objectfield or clickListto select from the Object Picker List
4) In theValuefield, enter 375to change to Modbus mode.

5) ClickOK The status should say “Writingalue..”

Return to the Communications tab and connect.
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Prepping for Field Installatio—

Changing Baud Rate or Communication
Mode Using Address Switchgbetween
Modbus and BACnet)

This proceduras only required iChanging Communication Mode usiigwPoint(between Modbus
and BACnethils and the PowerScoueeds to be returned to a particular communications protband
baud rate.

1) Powe down the PowerScoytisconnect all voltage leads the USB cabje
2) Set the rotaryAddresswitches t0*999'.

3) Power up the PowerSco@tonnect the black & red voltage leadspoweror connect the USB
cable.

4) SetLSBo one of the followingcommunication modes

LSBA(_jdress Communication Mode RS485LED COMLED
Switch
1 Modbus* On Off
2 BACnet On On

*Factory Default
Table 10: LSBommunication Mode

5) Next setMSBto one of the followingaudrates:

A(I;/:jsreBss St i PhaseChek PhaseChek PhaseChek
Switch LED CI' LED CI LED C3

1 9600* Off Off Green

2 19200 Off Green Off

3 38400 Off Green Green

4 57600(Modbus only) Green Off Off

5 76800 Green Off Green

6 115200(Modbus only) Green Green Off

*Factory Default
Table 11: MSB Baud Rate

You will have 10 seconds to make changiter powering up thePowerScoutHowever, every time a
rotary switch is changed, the 10 second timer resets. After 10 seadnus switch action, the settings
take effect and the switches revert to the Modbus Address selector if in Moglimee or MAGddress
if in BACnet mode.

FAILSAEH all address switches are “0,” the meter is placed in Modbus modéQ@Q Baud rate.
Communication registers can be maodified for baud rate and for mode.
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FIELD INSTALLATION

Mounting a PowerScoutMeter

Once your PowerScout meter is set up for the desired comaation method and protocol, it's ready to
install out in the field.

WARNINGRemove the meter from all sources of voltage before mounting.

PowerScoumeters must be installed in an approved electrical panel or enclosure pedpgr
installation practices according to the local electrical codes.

f The raw board of the PowerScout 24 meter can be mounted to custgnosided standoffs or
placed into aNEMA RNational Electrical Manufacturers Associajibox. A NEM#Aated box is
available through DENT Instruments. Secumatyint the PowerScouneter near a dedicated
circuit disconnect breaker.

Standoff mounts(four on bare board

PowerScout 24 mounted in a NEMaAted box three shown)

near electrical panel

DENT Instruments 37
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Field Installation

Wiring Connections on a PowerScolteter

High voltage MAY BE PRESENT. Risk of electric shock. Life threaltageg may be present
Qualified personnel only.

Haute tension peut étre présente. Risque de choc électrique. Tensions @alsgsmeuvent
étre présentes. Personnel qualifi@iquement.

PowerScout 24 meters have the following connections:
f Either athree-wire connector for theRS485 BACnetodbus linkor an Ethernet connector
f Four voltage connections, but the leads are customer segpl

PowerScoumeters are selpowered from L1 and L2.

f Up to twentyfour current transformers (CTSs).

f Digital output ports. The ports can be used to output kWh, kVARh, dr pul&es to external
devices, or to toggle on and off to control a remote device or relay.

Canpleting the Field Installation

Follow these steps to complete the field installation of your PowerSoatiér:
f Connect whatever communications cable you are using tdothikling network.

f Connect your pulse output, if used. The pcah be used to output kWh, kVARh, or kVAh pulses
to external devices, or to toggle on and off to control a remote dewiaelay.SeeUsing the
Pulse Output Port Function.

f Connect the CTs. S¥éring CTs

f Connect the voltage and power the meter. S&@nnecting Voltage
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Field Installation—

Usingthe Pulse OutputPort Function

Pulse output is used tgenerak pulses for external devices such as data loggers that capigookses

but do not haveBACnebr Modbuscapability. The PowerSco24 can generate pulses based on
accumulated value(s) such as system kWh, system kVARBysteth kVAh. When a pulse is generated
by the meter, the pulse LED will briefly flash, otherwise it will remain dark.

When in Modbusthe pulse output is scaled/ihe Modbus data scalar register 44602. When in BACnet,
the pulse output is scaled by the CT Pulse Scalar objé8017 he pulsecsilar table is the same as the
Modbus data scalar tabl&or example, when the data scalar is set to 3, each pulse widsept

.1kWh, .1kVAh and .1kVARh.

PulseScalar Value

Data Scalar

kWh kVAh kVARN

0 .00001 .00001 .00001
1 .001 .001 .001
2 .01 .01 .01
3 A A A
4 1 1 1
5 10 10 10

Ho 100 100 100

Tablel2: Pulse Scalar Values
For system pulse output:

f kWhpulse output—write 44001into the pulse output configuration object.
f kVAh pulse outputwrite 44011into the pulse output configuration object.
f KkVARh pulse outputwrite 44008into the pulse output configuration object.
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MoDBULOUTPUTPORTREGISTERS

Field Installation

Modbus
Register

45302

45310

45311

Offset Register Name

Port 1 output control
4401/5301 | when used as an on/cff
open/closed switch

Digital Port 1
5109/5309 Configuration
Turns pulses dff

Port 1 pulseoutput relay

5110/5310
type

Detailed Description

0 = output LOW (closed)
1 =output HIGH (open)defaulf]

0 =No pulses, Port may be used as an
on/off—

open/closed switch

44001 = System kWh pulses
44008 = System kVARh pulses
44011 = System kVAh pulses

0 =normally open (HIGH)
1 = rormallyclosed (LOW)

Tablel3: Modbus Digital Port Pulse Output
BAGIETOUTPUTPORTOBJECTS

Refer to the following two tables to configure the PowerScout oufyut when using thd8ACnet

protocol.
Object , . o
& Object Name Detailed Description
Identifier
0 = output LOW (closed) 1 = output HIGH
NA Port 1 output control when used as an (open) [default]
on/off—open/closed switch ]
Object 13100 present value must = 0 to use
0 =No pulses, Port may be used as an
on/off—
15000 Digital Port 1 Configuration open/closed switch
Turns pulses dmff 44001 = System kWh pulses
44008 = System kVARh pulses
44011 = System kVAh pulses
0 =normally open (HIGH)
15010 Port 1 pulseoutput relaytype 1 = rormallydlosed (LOW)
Tablel14: BACnet Digital Port Pulse Output
DENTInstruments
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Field Installation—
Wiring CTs

1) Insert the CT wires into the connector/s. See the following CT Type Wirimg&ions table for the
correctwiring configuration.

CT Type Wiring Connections

SplitCore *2 wire (+7) Zf }]owté (+,— shield)

PowerScout 24

2) Attach the CTs onto the PowerScout connections labeled CT 1, CT 2 and CT 3.

3) Place the CTs on the phase wires of the load to be momnitanel corresponding to the phase of the
voltage leadsThe CT labeled CT 1 must be placed on L1 phase voltage wire, CT 2 must be2on the

voltage and CT 3 on the L3 voltaBefer toPhaseChekater in this section for information about
the CT LEDs and verifying the CT installation.
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Field Installation—

CONNECTINGPLIFGORESTYLEMILLIVOLTS TO AOAD
1) Open the CT by holding on to the removable leg antinuit apart.

2) Connect CT around the load conductor to be measured. Maketearmaximum current of the
conductor does not exceed the maximum CT rating listed on the CT data sheet.

3) Carefully reconnect the removable leg while ensuring the CT @ighment matches. The
conductor should be in the inside of the CT window.

4) Repeat Steps-3 if you are using more than one CT.
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Field Installation

5) Connect thewhite wire on the CT to th@ositive
terminal on the measuring device.

6) Connect theblack wireon the CT to theegative
terminal on the measuring device.

DiD YouKNOW? Correctorientation of aCTis
required toensure propemeasurementIf an
arrow is shown on the CT label, it should be
pointed toward the load. Otherwise, use the
instructions printed on the CT.

CONNECTINRE0ILCTS TO AOAD
To install the RCoil CT to the conductor(s):

1) Open the CT by squeezing the connector latch and
pulling it apart.

2) Connect the CT around the load conductor to be
measuredOrient the CT so that the arrow on the CT
case points towards the loadlake sure the maximum
current of the conductor does not excedd00 amps.

3) Push the connector back together with the conductor
within the loop of the CT.

Repeat the above three steps if you are using more than
oneR fCoilCT.

To connect the GTwires to the terminals on th®owerScout

1) Connect the CIbrown wire to the negative terminal on the
connector See photo.

2) Connect theCTs white wire to the positive terminal on the
connector.

3) Connect the bare shield wire from thef®oil to the “S”
shield terminal that is part of the connectdrhis reduces
interference and improves accuracy of the CT.
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. Positive
Negative /

<— Shield

ConnectingR fCoilCTs

Mini-hinged CTs attached to load
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Field Installation

CTWIRELEADPOLARITY
CT Type CT Lead CT Lead
Rogowski (RCoily White Brown
Split Core mV White Black
Clamp On mV Red Black

(1000A clamp, rarely used)

Tablel5: CTPolarity

NOTEThe directionality for Rogowski CTs is the arrow points toward the loadhtetgr).

*Rf }Joe Z A «Z] o AJE AZ] Z up-s

improves accuacy of the CT.

ConnectingVoltage

}vv 8§

1) Connect the voltage leads (L1, L2, L3, and N, as necesstrgmeter. A voltage lead df4 AWG
THHN Minimum 600VAC ratin@r equivalentin order to maintain 600VAC safety rating of the

device is required.

2) Connect the leads tthe circuit breaker.
a) Refer to the wiring diagrams in fariring
connection specificdollow local electrical codes
during this installation.

b) IMPORTANTVerify the breaker is marked as the
disconnect breaker for themeter.

NOTERefer to the Safety Summary in the Introduction
section for information on DC voltage connections.

DENTInstruments
PowerScout 24

Dip YoukKnow? ThePowerScouits rated
for 600V OveiVoltageCategory lIl.

Cat Il is for measurements performed in
the building. Examples are
measurements on distribution boards,
circuit-breakers, wiringncluding cables,
busbars, junction boxes, switches, and
socket outlets in a fixed installation, and
equipment for industrial use. Other
equipment could include stationary
motors with a permanent connection to
the fixed installation.
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Field Installation

POWERING THHAETER

PowerScoumeters are sefpowered from the L1 and L2
lines. When 88600VAC or DC is placed across the L1 i
L2 wires, the three phasing LEDs begin to flash in
sequence.

POWERSCOUTINGLEPHASECONNECTIONS

The PowerScout meter can heed to monitor single
phase loads. There are several guidelines to keep in nr
about this type of connection:

1) ThePowerScout is powered from a potential
between L1 and L2. This can be phtsphase
(230V) or phas¢o-neutral (115V). With a singighase230V panel, the L1 and L2 voltage leads are
connected between the L1 and L2 voltage sources. With a 115M,diheui1 voltage lead is
connected to the L1 “hot lead,” and the L2 voltage lead is connected toaleutr

2) Each CT must be paired with the catfrgoltage source. The current and voltage need to be in
phase for accurate measurements. For instance, CT 1 woaitdtor branch circuit supplied by
voltage source L1, and so on.

3) The neutral must be connected because the PowerScou lirseto-neutral measurements for all
calculations

A Typical 230V Singlehase Panel Setup
(US Wire Colors)

Connect theBlack L1 voltage lead to Voltage L1, Red L2 voltage lead to L2 vdliaite Neural voltage
lead to neutral CTawould monitor Llloads and CT2 would monitor L2 loaBased on thebove
guidelines CT3 can be used if the Blue L3 voltiagel isconnected to either L1 or LAs long asoltage
leadL3 and CT3 are-phase, the PowerScoueter will provide correct kWeadings. If the Blue L3
voltage lead was connected to L2 voltage source, then QI8 wmnitor any L2 branch circuit. Of the
Blue L3 voltage lead was connected to L1 voltage source, CT3 cautdmaoy L1 branch circuit.
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Field Installation—
A Typical 115V Singlehase Panel Setup

Connect theBlack L1 voltage lead to Voltage(hibt), Red L2 voltage lead to Neutral, and White N
voltage lead to neutralCT1 would monitor the L1 loa@T3 can be used if the Blue L3 voltkegeal is
connected to L1. CT3 could then monitor any L1 branchitirc

System Values

System values are the sum of L1 + L2 + L3 measurements. Systesrwajunot be meaningful since
two different devices or loads can be monitored by a single PowerScauerte

When paired with the right voltage phase, each CT provides individual kWi&dings for that CT
channel.
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Field Installation—
PowerScout 24 Wiring Diagrams

The following diagrams use a PowerScout 24 board for illustration.

THREBNVIREDELTA

Use a Service Tygzero) value for BACn&bject 12080 or & (zero)value for Modbus Register 44607
on this wire configuration.
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Field Installation—
THREEFPHASEFOURWIREDELTAWILDLEQ

Use a Service Ty zero) value for BACnhet Object 12080 @ (zero)value forModbus Register 44607
on this wire configuration.
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Field Installation—
SNGLEPHASE TWOWIRE

For a Wye connection, use a Service Tyfmero) value for BACnet Object 12080 @ (aero)value for
Modbus Register 44607 on this wire configtion.

For a Single Phase connection, use a ServiceZlyglaefor BACnet Object 12080 or2avalue for
Modbus Register 44607 on this wire configuration.
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Field Installation—

SNGLEPHASE THREBVIRE

For a Wye connection, use a Service Tyfmero) value for BACnet Object 12080 @ (aero)value for
Modbus Register 44607 on this wire configuration.

For a Single Phase connection, use a ServiceZlyglaefor BACnet Object 12080 or2avalue for
Modbus Register 44607 on this wire configuration.
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Field Installation—

FOURWIREWYE

Use a Service Tygzero) value for BACnet Object 12080 @ (aero) value for Modbus Register 44607
on this wire configuration.
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Field Installation

Verifying Installation withPhaseChek

PhaseChélis a unique feature of the PowerScout series instruments that simplifieslation by
ensuring proper CT orientation and avoiding faulty data collection.

VERIFYING THEOWERSCOUTMETEREETUFUSING THEES
The PowerScout uses threedwlor PhaseChek LEDs. These LEDs provide the following indformat

f All LEDs are greerthe system power factor is greater than 0.55 and the CTs are properly
placed on the corresponding voltage phases.

Any one LED is redhere is a phasing connection error.
Two LEDs are red and one is greé¢wo CTs are reversed.

f All three LEDs are regall CTs are incorrectly connected.

DiD YouKNnow? If the total system power factor is

less than 0.55, the LEDs will be red even if connected
properly. This situation is rare but could occur if, for
example, the load to be monitored is a lightly loaded
electric motor where it is common for th@ower

factor to be less than 0.55 and the corresponding
LEDs will be red.

The following table describes the PhaseChek error conditions and the appeopoiaection.

PhaseChek Error Table

CT1 CT2 CT3 Error Description Correction

Setup is correct and the system power

factor is greater than 0.55.

z z z -or- Connect the CTs.

All CTs are disconnected.

Rotate the CT connections by one position by
move CT 1to CT 2, CT 2to CT 3 and CT 3 to
CT1, until all LEDs are green.

The system power factor is less than 0.55 but
the CTs are connected properly indicating a

All CTs are incorrectly connected,
_Or_
The system powefiactor is less than 0.55.

light load.
z CT 2 and CT 3 are reversed. Switch the position of the CTs flashing red.
z |CT 1andCT 2 are reversed. Switch the position of the CTs flashing red.

! patentNo. 7,612,552. U.S. Patent and Trademark Office.
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Field Installation—

CT1 CT2 CT3 Error Description Correction

Switch CT 1 with CT 2.
z z CT 1is swapped with either CT 2 or CT 3-or-
Switch CT 1 with CT 3.

Switch CT 2 with CT 1.
z z CT 2is swapped with either CT 1 or CT 3-or-
Switch CT 2 with CT 3.

Switch CT 3 with CT 1.
z z CT 3 is swapped with either CT 1 or CT 2-or-
Switch CT 3 with CT 2.

z CT 1 and CT 3 are reversed. Switch the position athe CTs flashing red.
Table 16: PhaseChek LED Error Resolution
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Field Installation—
Verifying Installation with the ViewPoint Software

In addition to verifying your connections with PhaseClyeki can also use the ViewPoint software to
check connections. Any computer running ViewPoint saftwevhether a laptop connected directly to
the meter or a PC connected to the netwgidan bring up the software and learn information about the
connection, the communication protocols, meter setup, iiale values, and firmware version.

REAETIMEVALUES

TheRealTime Valuesscreenshowscurrent readingso verifythe systemis configured properlyThe
tables display the redime values of Volts, Amps, KW, KVA, KVAR, apparent power factor (aPF), an
displacement power factor (dPF) for Phase L1, Phased Rlaase L3l his screen also displays the CT
Type connected to the Pa@r#Scout andhe CT Value.

ClickUpdateto retrieve the values from the PowerScout.
_Or_
Select theAuto-Update checkbox to automatically update approximately every 20 seconds.

UsingRealTimeValuesto Verify Setup

Valuedisplayed for Volts, Amps, KW, etc., should make sense, metdm@nglues in the table are
relevant for the service being measured. This indicates the PowerScoptisetarrect.

It may aso be useful to use a handheld amp meter to test the curredt@mpare its readings to the
values provided on thReatTime Valuesscreen.
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Field Installation
READW RITEREGISTERSREADSETOBJIECTS

TheRead/Write RegistersRead/Set Objectscreenprovides diagnostic and
special configuration options, allowing the changing or viewing of the vdlue o
any PowerScout register or object. The tab name changes déapgon what
protocol (Modbus or BACnet) you are usitig.use is not required for a basic
setup.

1) Enter a register/object addresReferto the AppendicesAll Things Modbus
or BACnet Object®r a list of register®bjectsand their descriptions

_Or-
ClickListto select a register/object from the Register/Object Picker dialog
box.

Use the Register/Object Picker dialog box to search for registers/olijgcts
name. The selected value is entered on the Read/Write RegisikRead/Set
Objects screen.

2) ClickReadto see the current value.
DiD YOuKNOW? Accumulated data is

registers/objects with a time
4) ClickWrite to change to the new value. reference, such as time since reset,
kWh, demands, etc.

3) Enter a new value in thdew Valudield.

5) ClickClear Totald¢o clearaccumulated data.
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Field Installation

ResettingBACnet Objects/Modbus
Registers

Many of the PowerScoubbjects/registersare realtime values such as instantaneous watts or power
factor. However, somebjectsare accumulated values such as kWh, kVARh, kVAh andy&gak
Demand (kW) values.

To reset all BACnet accumulated objects at once:
f Write to object identifier 10140 “Clear Accumulated Values” current vaRB

To reset all Modbus accumulateelgisters at once:
f Write to register 44066 “Clear Accumulated Measurements” current vaRBZ.
In ViewPoint, accumulating objects/registers can be reset usin#ae/Setor Read/Write tab.

f ClickClear Totalst the bottom of the screen.

See the tables the Appendices for a list all of the objects/registavsilable on the PowerScout
meters
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Field Installation

HRMWARE

Firmware updates are available from DENT Instruments, contained in a zip fiathbe downloaded,
unzipped and installed using ViewPoint 4.0 or latéreFirmwarescreen verifies the current firmware
version and updates the PowerScout internal firmware. Whet connected via USB, updating

firmware is only supported in Modbus mode.
Dib YOUKNOW? DENT

o . Instruments recommends using
If R$485 communication is used,baud rate of 9600vill 115,200 bps as the baud rate

download the firmware to the PowerScout in approximately six \yhen downloading firmware
minutes. A faster baud rate can be selected to reduce the time updatesvia a R85,

by approximately 2.5 minute3.he baud rate is synchronized NOTE There are no baud rate
between ViewPoint and the PowerScout meter by clicking the settings when connected via
Connectbutton on the Communicationgab. USB oEthernet.

TheMeter Version Update Checkirmpp-up
screen displays when a meter is connected if
your firmware is out of date and Automatic
Checking is enabledf there is a new version
available, yoware shown the version number of
the latestrelease Clickthe Downloadbutton on
the pop-up screerto obtain the latest firmware
from the DENT websit©nce downloaded,
return to the Firmware tab and use tigrowse
command button in Step 2 to select the file and
download the new versiorotthe meter
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Field Installation

1) ClickShow Versioro see which version of firmware is currently loaded in the meter. If a later
version of firmware is available, download it from the DENT Instrumernisivee

Once you have new firmware on your computer, ViewPoint will let ystalirthat firmware for each

meter connected of the same model without having to download it agHie firmwares saved

wherever your browser saves files by default, or in a folder selected whenldading.

ViewPoint also checks for new versiorighe ViewPoint application. When ViewPoint starts, it can

automatically contact the DENT Instruments web site to get the latest versieailable. It only checks

online when running for the first time, or if it has been 7 days since the laskcHelere is a new

version, the version number of the new release is displayed

2) ClickBrowseto access th&elect a Firmware Update Filalog box and select the .hex file
downloaded from the website.

3) ClickCheck for Updates Onlin® automatically determine if the connected meter has the latest
version of the firmware or software.
_or-
Select theDon't check online for firmware vViewPoint updatesheckbox to disable this feature.

4) ClickUpdateto send the latest version to the rtey.
_Or-
ClickCancel Updatdo stop the meter update process.

Dib YOuKNowW? If the baud rate
was changed via an R85 for the
firmware update, restore the baud
rate to its original setting.
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All Things Modbus—

ALL THINGS MODBUS

DEVICEREGISTERS

Modbus Offset
44201 4200
44202 4201
44203 4202
44204 4203
44205 4204
44206 4205
44207 4206
44208 4207
44209 4208
44210 4209
44511 4510
44069 4068
44070 4069

Register

Model Number 1 2 bytes
Model 2
Model 3

Model 4

Model Number last 2 bytes

Serial Number %12 bytes
Serial 2
Serial 3

Serial 4

Serial Number last 2 bytes

Hardware ID
Firmware Major Revision

Firmware Minor Revision

CONFIGURATIOREGISTERS

Modbus Offset
40129 0128
44066 4065
44526 4525
44602 4601
DENTInstruments

PowerScout 24

Register
Synchronize Register

Clear Accumulated
Measurements

Slave ID

Data Scalar

Description

Model Name 10 bytes (ASCII Algdiameric)

Serial Number 10 bytes (ASCII Akphaneric)

Hardware revisions.
Major Revision Level (big software releases)

Minor Revision Level (small software changes)

Description
Multiple PowerScout’s synchronization register

Writing 1234 resets alH registers, accumulated
PowerScoutlata (kWh, kWh, etc) stored in flash to
CAM Default value

I1=DENT, 1=Veris; Sets SLAVE_ID to Veris or DENT

A Value of & that changes the scaling of certain
registers
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Modbus Offset
44603 4602
44604 4603
44606 4605
44607 4606
44609 4608
44610 4609
44611 4610
44612 4611
44616 4615
50016 10015
50017 10016
50018 10017
50100 10099
50101 10100
50104 10103
50105 10104
50125 10124
50199 10198
50200 10199
50201 10200
DENTInstruments

PowerScout 24

Register
Demand Window Size

Volts Multiplierinteger

(see 44616 for Volts Multiplier

Decimal)

Communication Setting

Service Type

Set Line Frequency

Snap Rog Threshold

Snap Volt Threshold

Communications Settings

Volts MultiplierDecimal

CT1 Rogowski mV/kA
CT2 Rogowski mV/KA
CT3 Rogowski mV/kA
CT1 Integer

CT1 Decimal

CT1 Voltage Source

CT1 Amps Multiplier

CT1 Type

CT1 Phase Shift
CT2 Integer
CT2 Decimal

All Things Modbus—

Description
Demandwindow size in minutes; default is 15 min

Multiply volts values by this scalarvolts Multiplier
Decimal/1000 Use with Stemlown Transformer.
Affects all parameters that uselts (i.e., kW)

Baud: 900=9600, 1900=19200, 3800=38400,
5700=57600, 7600 =76800, 11500=115200

Parity: Add 00 = NO, Add 10 = ODD, Add 20 = EVEN

Stop bit: Add 0 = 1 (UART does not permit O stop bits),
Add1=1,Add2=2

E.g., 901 = 9600 baud, no parity, 1 stop bit

A value of 0x00®configures theneter for Single
Phase

A value of 0x0001 configures theeter for DELTA
A value of 0x0000 configures theeter for WYE

Line frequency setting for metering: 50=50 Hz,
60=60Hz

“Snap to Zero” threshold Rogowski CTs. Register value
is:

“Snap to Zero” threshold for voltage. Register value is
1x:

Write 1833 to change to BACnet mode

Multiply volts values bythis scalafl000+Volts
Multiplier Integer) Use with Stelown Transformer.
Affects all parameters that use volts (i.e., kW)

Number of mV per kA for a Rogowski CT
Number of mV per kA for a Rogowski CT
Number of mV per kA for a Rogowski CT
Integer part of CT

Fractional part of NV_dT

Voltage source = Select voltage phase to associate
with CT for power and energy calculations. 0= not
used,1=L1, 2=12, 3=L3,441215=13 2, 6=L4 3,
default=L1. Note this regist& only active if Service
Type (44607) is set to 2 (Single/Independent)

Amps multiplier= Multiply amps value by this scalar.
For use with 5A CBsd single leg monitoring of a
three phase load. Affects all parameters that use
amps (e.g., kW). Whole numbers only.

Select 1=mV or 2=Rogowski €T1
Phase Shift X 100-+/

Integerpart of CP

Fractional part of NV_CT
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Modbus
50204

50205

50225
50299
50300
50301
50304

50305

50325
50399

Offset
10203

10204

10224
10298
10299
10300
10303

10304

10324
10398

Register
CT2 Voltage Source

CT2 Amps Multiplier

CT2 Type

CT2 Phase Shift
CT3 Integer

CT3 Decimal

CT3 Voltage Source

CT3 Amps Multiplier

CT3 Type
CT3 Phase Shift

PuLsSEOUTPUTI NPUTREGISTERS

Description

Voltage source = Select voltage phase to associate
with CT for power and energy calculations. 0= not
used,1=L1, 2=12, 3=L3,441215=13 2, 6=L4 3,
default=L1.Note this register is only active if Service
Type (44607) is set to 2 (Single/Independent)

Amps multiplier= Multiply amps valuegy bhis scalar.
For use with 5&Ts and single leg monitoring of a
three phase load. Affects all parameters that use
amps (e.g., kW). Whole numbers only.

Select 1=mV or 2=Rogowski CT2s
Phase Shift X 100-+/
Integer part of C3

Fractional part ofNV_C38

Voltage source = Select voltage phase to associate
with CT for power and energy calculations. 0= not
used,1=L1, 2=L2, 3=L3,441215=1.3 2, 6=L4 3,
default=L1. Note this register is only active if Service
Type(44607) is set to 2 (Single/Independent)

Amps multiplier= Multiply amps valugy bhis scalar.
For use with 5&Ts and single leg monitoring of a
three phase load. Affects all parameters that use
amps (e.g., kW). Wholeumbers only.

Select 1=mV or 2=Rogowski €T3

Phase Shift X 100-+/

Modbus

Offset

Register

Description

44400

4399

I/0O port 1 status

0 = input LOW (switch is closed)
1 =input HIGH (switch is open)

44401

4400

I/O port 2 status

0 = input LOW (switch is closed)
1 =input HIGH (switch is open)

45100

5099

Configures the pulse input for

I/0 port 1

0 =off, pulse input disabled

1 =rising edge pulse counter increments, falling
edges are ignored. If pulse output is enabled, it is
disabled when this configuration is set.

2 =falling edge pulse counter increments, rising
edges are ignored. If pulse output is enabled, it is
disabled when this configuration is set.

3 =both edgesulse counter increments. If pulse
output is enabled, it is disabled when this
configuration is set(Note when pulse is off, I/O
control is enabled)

45101

5100

DENTInstruments
PowerScout 24

I/0O port 1pulse nput
accumulator LSW

Scaledpulse LSW
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All Things Modbus—

I/0O port 1 pulsenput
45102 5101 accumulator MSW Scaledpulse MSW
I/0O port 1 pulsenput scaling Integer scale factor
45103 5102 (integer) (Scale = 45103 + 45104/1000)
45104 5103 Vo port 1 pulseriputscaling x1000 decimal fraction ofcalefactor
(decimal)
0 =off, pulse input disabled
1 =rising edge pulse counter increments, falling
edges are ignored. If pulse output is enabled, it is
disabledwhen this configuration is set.
) ; 2 =falling edge pulse counter increments, rising
Configures the pulse input for
45200 5199 2 . s edges are irnored. If pulse output is enabled, it is
I/O port 2 ) . . o
disabled when this configuration is set.
3 =both edgesulse counter increments. If pulse
output is enabled, it is disded when this
configuration is set(Note when pulse is off, I/O
control is enabled)
I/0O port 2 pulsenput
45201 5200 accumulator LSW Scaledpulse LSW
I/O port 2 pulsenput
45202 5201 accumulator MSW Scalecpulse MSW
I/0O port 2 pulsenput scaling Integer scale factor
45203 5202 (integer) (Scale = 45203 + 462/1000)
45204 5203 be port 2 Uik irsezling x1000 decimal fraction ofcalefactor
(decimal)
Port 1 output control when 0 = output LOWclosed)
45302 5301 used as an on/of-open/closed | 1 =output HIGH (open]defaulf
switch Register 45310 mustGto use
0 =No pulses, Port may be used as an onrfeff
. . . open/closed switch
Digital Port 1 Configuration
45310 5309 44001 = System kWh pulses
Turns pulses doff
44008 = System kVARh pulses
44011 = System kVAh pulses
0 =normally open (HIGH)
45311 5310 Port 1 pulseoutput relaytype 1 = rormallydosed (LOW)
DENTInstruments

PowerScout 24
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ABSOLUTMEASUREMENREGISTERS
Offset refers to dase of 40001

Offset

Modbus

44001 4000
44002 4001
44003 4002
44004 4003
44005 4004
44006 4005
44007 4006
44008 4007
44009 4008
44010 4009
44011 4010
44012 4011
44013 4012
44014 4013
44015 4014
44016 4015
DENTInstruments

PowerScout 24

Register

kWh System LSW

kWh System MSW

kW System

kW Demand System Max

kW Demand System Now

kW System Max

kW System Min

kVARh System LSW

kVARh System MSW

kVAR System

kVAh System LSW

kVAh System MSW

kVA System

Displacement PF System

Apparent PF System

Amps System Avg

Description
* System=sum of three phases

System Total True Energy LSW (kWh)
System Total True Energy MSW (kWh)

System Total True Power (k\Wnsigned absolute
(ABS) value of ABS (kW L1) + ABS (kW L2) + ABS (kW
L3)

System Maximum Demand (peak demand).
Average Power (kW) for most recent demand window

System Maximum Instantaneous kW

(Highest kWsample measured

System Minimum Instantaneous kW

(Lowest kWsample measured
System Total Reactive Energy LSW (kVARh)
SystemTotal Reactive Energy MSW (kVARh)

System Total Reactive Power (kVAR)signed

absolute (ABS) value of ABS (kVAR L1) + ABS (KVAR L2)

+ ABS (kVAR L3)
System Total Apparent Energy LSW (kVAh)
System Total Apparent Energy MSW (kVAh)

System Total Apparent Power (kVA). Unsigned WYE =
(kVA L1) + (kVA L2) + (kVA L3) Delta = SQRT (kW
system 2 + kVAR system "2)

System Displacemeower Factor (PFRegister is
100x actual value.

SystemApparentPower Factor (PFRegister is 100x
actual value.

Average ofll phases.
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Modbus Offset
44017 4016
44018 4017
44019 4018
44020 4019
44021 4020
44022 4021
44023 4022
44024 4023
44025 4024
44026 4025
44027 4026
44028 4027
44029 4028
44030 4029
44031 4030
44032 4031
44033 4032
44034 4033
44035 4034
44036 4035
44037 4036
44038 4037
44039 4038
DENTInstruments

PowerScout 24

Register

Volts Line to Line Avg

Volts Line to Neutral Avg

Volts L1 to L2
Volts L2 to L3
Volts L1 to L3
LineFrequency
kWh L1 LSW
kWh L1 MSW
kWh L2 LSW
kWh L2 MSW
kWh L3 LSW
kWh L3 MSW
kw L1

kW L2

kw L3

kVARh L1 LSW
kVARh L1 MSW
kVARH.2 LSW
kVARh L2 MSW
kVARh L3 LSW
kVARh L3 MSW
kVAR L1

kVAR L2

All Things Modbus—

Description
* System=sum of three phases

VoltageLine to line (Volts) Average.
Voltage Line to neutral (volts) Average.

Individual Phase to Phase Voltages

Line Frequency (Hz)
Individual Phase True Energy LSW (kWh)

Individual Phase True Energy MSW (kWh)

Individual Phase Reactive Energy LSW (kVARh)

Individual Phase Reactive Energy MSW (kVARh)

Individual Phase Reactive Powers (kVAR)
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Modbus Offset

44040 4039
44041 4040
44042 4041
44043 4042
44044 4043
44045 4044
44046 4045
44047 4046
44048 4047
44049 4048
44050 4049
44051 4050
44052 4051
44053 4052
44054 4053
44055 4054
44056 4055
44057 4056
44058 4057
44059 4058
44060 4059
44061 4060
44062 4061
DENTInstruments

PowerScout 24

Register

kVAR L3

kVAh L1 LSW

kVAh L1 MSW
kVAh L2 LSW

kVAh L2 MSW
kVAh L3 LSW

kVAh L3 MSW

kVA L1

kVA L2

kVA L3
Displacement PF L1
Displacement PF L2
Displacement PF L3
Apparent PF L1
Apparent PF L2
Apparent PF L3
Amps L1

Amps L2

Amps L3

Volts L1 to Neutral
Volts L2 to Neutral

Volts L3 to Neutral

Time Since Reset LSW

All Things Modbus—

Description
* System=sum of three phases

Individual Phase Apparefinergy LSW (kVAh)

Individual Phase Apparent Energy MSW (kVAh)

Seconds since KWH register was reset. LSW
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Modbus

44063

44064

44080

44081

44082

44083

44084

Offset

4062

4063

4079

4080

4081

4082

4083

Register

Time Since Res&tSW

Data Tick Counter

kW System Average

kW Demand System Min

kVA Demand System Max

kVA Demand System Now

kVAR Demand System Max

All Things Modbus—

Description
* System=sum of three phases

Seconds since KWH register was reset. MSW

Internalsample count (gets cleared every minute):
may be used to determine if sample read is a newer
sample than last read.

Equals KWH_SYSTEM_L&M =+ (TimeSinceReset_L&M
seconds /3600 seconds/Hr) (resettable)

System Minimum Demand (kW)

System Maximum Instantaneous kVA Demand (kVA,
resettable). It displays the default value after a CAM
until 1 demand window elapses. After a power cycle or
CPU reset the value is naset but it does not update
again until 1 demand window elapses.

System Average kVA Demand For the most recent
(current) Demand Window.(resettable) Displays the
default value after a CAM or reset, or power cycle.
Updatesevery min thereafter. True demand value
takes a demand period to get to actual value. Similar
to 44005

System Maximum kVAR Demand (kVAR, resettable). It
displays the default value after a CAM until 1 demand
window elapses. After a power cycle or CPU reset the
value is not reset but it does not update again until 1
demand window elapses.

PosITIVIPOWERENERGWIEASUREMENREGISTERS

Modbus Offset
46001 6000
46002 6001
46003 6002
46004 6003

DENTInstruments

PowerScout 24

Register

Positive kWh System LSW
Positive kWh System MSW

Positive KW System

kW Demand System Max

Description
* System=sum of three phases

System Positive True Energy LSW (kWh, resettable)
System Positive True Energy MSW (ki¥bettable)

System Positive Instantaneous Positive True Power
(kW) (net sum of all individual kWs, if sum is negative
value=0)

System Maximum Demand (peak demand).

67



Modbus Offset
46005 6004
46006 6005
46007 6006
46008 6007
46009 6008
46010 6009
46011 6010
46012 6011
46013 6012
46014 6013
46015 6014
46016 6015
46017 6016
DENTInstruments

PowerScout 24

Register

kW Demand Systemow

Positive kW System Max

Positive kW System Min

Positive kVARh System LSW

Positive kKVARh System MSW

Positive KVAR System

kVAh System LSW

kVAh System MSW

kVA System

Positive Displacement PF
System

Positive Apparent PF System

Amps System Avg

Volts Line to Line Avg

All Things Modbus—

Description
* System=sum of three phases

Average Power (kW) for most recent demand window

SystemNet Highest Instantaneous Positive Draw
Since Reset (kW, resettable)

SystemNet Lowest Instantaneous Positive Draw Since
Reset (KW, resettable)

SystemNet Positive Reactive Energy LSW (kVARh,
resettable)

SystemNet Positive Reactive Energy MSW (kVARNh,
resettable)

SystemNet Instantaneous Positive Reactive Power
(kVAR) (net sum of all individual kVARSs, if sum is
negative value=0)

System Apparent Energy, LSW (resettable)
System Apparent Energy, MSW (resettable)
System Instantaneous Apparent Power

System Positive Displacement Power Factor (dPF);
Register is 100x actual value (If the System dPF
(44014) is positive, this register will contain that value
else it will be zero)

System Positive Apparent Power Factor (aPF);
Register is 100x actual value (If the System aPF
(44015) is positive, this register will contain that value
else it will be zero)

Average of the current in all phases.

Average of the system line to line voltages.
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Modbus Offset
46018 6017
46019 6018
46020 6019
46021 6020
46022 6021
46023 6022
46024 6023
46025 6024
46026 6025
46027 6026
46028 6027
46029 6028
46030 6029
46031 6030
46032 6031
46033 6032
DENTInstruments

PowerScout 24

Register

Volts Line to Neutral Avg

Volts L1 to L2

Volts L2 to L3

Volts L3 to L1

Measured Line Frequency

Positive kWh L1 LSW

Positive kWh L1 MSW

Positive kWh L2 LSW
Positive kWh L2 MSW
Positive kWh L3 LSW
Positive kWh L3 MSW

Positive kW L1

Positive kW L2
Positive kW L3

Positive kVARh L1 LSW

Positive kVARh L1 MSW

All Things Modbus—

Description
* System=sum of three phases

Average of the system line to neutral voltages.

Individual phase to phase voltages.

Line frequency x 1(e.g., 602 = 60.2 Hz). On startup,
20 point averaging array is filled with first frequency
read.

Individual Phase Positive True Energy LSW (kWh,
resettable)

Individual Phase Positive Treaergy MSW (kWh,
resettable)

Individual Phase Instantaneous Positive True Powers
(kw)

Individual Phase Positive Reactive Energy LSW
(kVARN, resettable)

Individual Phase Positive Reactive Energy MSW
(kVARhresettable)
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Modbus Offset
46034 6033
46035 6034
46036 6035
46037 6036
46038 6037
46039 6038
46040 6039
46041 6040
46042 6041
46043 6042
46044 6043
46045 6044
46046 6045
46047 6046
46048 6047
46049 6048
46050 6049
46051 6050
46052 6051
DENTInstruments

PowerScout 24

Register

Positive kVARh L2 LSW
Positive kVARh L2 MSW
Positive kVARh L3 LSW
Positive kVARh L3 MSW

Positive kVAR L1

Positive kVAR L2
Positive kVAR L3

kVAh L1 LSW

kVAh L1 MSW

kVAh L2 LSW
kVAh L2 MSW
kVAh L3 LSW
kVAh L3 MSW

kVA L1

kVA L2
kVA L3

Positive Displacement PF L1

Positive Displacement PF L2

Positive Displacement PF L3

All Things Modbus—

Description
* System=sum of three phases

“

Individual Phase Positive Instantaneous Reactive
Powers (kVAR)

Individual Phase Apparent Energy LSW (kVAh,
resettable)

Individual Phase Apparent Energy MSW (kVAh,
resettable)

Individual Phase Instantaneous Apparent Powers
(kVA)

Individual Phase Positiiisplacement Power Factors
(dPF); Register is 100x actual value (If the Individual
dPF (44050) is positive, this register will contain that
value else it will be zero)
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: Description
Modbus Offset Register
* System=sum of three phases

46053 6052 Positive Apparent PF L1 Individual Phase Positive Apparent Power Factors
(aPF); Register is 100x actual value (If the Individual
aPF(44053) is positive, this register will contain that
value else it will be zero)

46054 6053 Positive Apparent PE2 “

46055 6054 Positive Apparent PF L3 “

46056 6055 Amps L1 Individual Phase Instantaneous Currents (A)

46057 6056 Amps L2 “

46058 6057 Amps L3 “

46059 6058 Volts L1 to Neutral Individual Instantaneous Phase to Neutral Voltages
V)

46060 6059 Volts L2 to Neutral “

46061 6060 Volts L3 to Neutral “

46062 6061 Time Since Reset LSW (SecondSgconds since kWh, kVAh, kVARh and associated
Demand registers were reset. LSW (resettable)

46063 6062 Time Since Reset MSW Seconds since CAMISW

(Seconds)

46080 6079 Positive kKW System Arage Equals Positive KWH_SYSTEM_L&M +
(TimeSinceReset_L&M seconds /3600 seconds/Hr)
(resettable)

46081 6080 kW Demand System Minimum Min Average power window (kW)

46082 6081 kVA Demand System Maximurm MaximumInstantaneous kVA Demand (kW,
resettable).

46083 6082 kVA Demand System Now System Average kVA Demand for the most recent
(current) Demand Window (resettable).

46084 6083 kVAR Demand System Max System Maximum kVAR Demand (kVAR, resettable). It
displaysthe default value after a CAM until 1 demand
window elapses. After a power cycle or CPU reset the
value is not reset but it does not update again until 1
demand window elapses.

DENTInstruments

PowerScout 24 71



All Things Modbus—

NEGATIVIPOWERENERGWIEASUREMENREGISTERS

Modbus Offset
47001 7000
47002 7001
47003 7002
47004 7003
47005 7004
47006 7005
47007 7006
47008 7007
47009 7008
47010 7009
47011 7010
47012 7011
47013 7012
47014 7013
DENTInstruments

PowerScout 24

Register

Negative kWh System LSW

Negative kWh System MSW

Negative kW System

kW Demand System Max

kW Demand System Now

Negative kW System Max

Negative kW System Min

Negative kVARh System LSW

Negative kVARh System MSW

Negative kVAR System

kVAh System LSW

kVAh System MSW

kVA System

Negative Displacement PF
System

Detailed Description
* System=sum of three phases

System Negative True Energy LSW (kWh, resettable)
System Negative True Energy MSW (kWh, resettable)

System Negative Instantaneous Negative True Power
(kW) (net sum of all individual kWs, if sum is positive
value=0)

System Maximum Demand (peak demand).

Average Power (kW) for most recent demand window

SystemNet Highest Instantaneous Negative Draw
Since Reset (kW, resettable)

SystemNet Lowest Instantaneous Negative Draw
Since Reset (kW, resettable)

SystemNet Negative Reactive Energy LSW (kVARh,
resettable)

SystemNet Negative ReactivEnergy MSW (kVARNh,
resettable)

SystemNet Instantaneous Negative Reactive Power
(kVAR) (net sum of all individual kVARSs, if sum is
positive value=0)

System Apparent Energy LSW (kVAh, resettable)

System Apparent Energy MSW (kVAh, resettable)

System Instantaneous Apparent Power (KVA)

System Negative Displacement Power Factor XdPF
Register is 100x actual value (If the System dPF
(44014) is Negative, this register will contain that
value else it will be zero)
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Modbus Offset
47015 7014
47016 7015
47017 7016
47018 7017
47019 7018
47020 7019
47021 7020
47022 7021
47023 7022
47024 7023
47025 7024
47026 7025
47027 7026
47028 7027
DENTInstruments

PowerScout 24

Register

All Things Modbus—

Detailed Description
* System=sum of three phases

Negative Apparent PF System| System Negative Apparent Power Factor jaPF

Amps System Avg

Volts Line to Line Avg

Volts Line to Neutral Avg

Volts L1 to L2

Volts L2 to L3

Volts L3to L1

MeasuredLine Frequency

Negative kWh L1 LSW

Negative kWh L1 MSW

Negative kWh L2 LSW
Negative kWh L2 MSW
Negative kWh L3 LSW

Negative kWh L3 MSW

Register is 100x actual value (If the System aPF
(44015) is Negative, this register will contain that
value else it will be zero)

Average of the current in all phases.

Average of the systetime to line voltages.

Average of the system line to neutral voltages.

Individual phase to phase voltages.

Line frequency x 10 (e.g., 602 = 60.2 Hz). On startup,
20 point averaging array is filled with first frequency
read.

Individual Phase Negative True Energy LSW (kWh,
resettable)

Individual Phase Negative True Energy MSW (kWh,
resettable)
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Modbus Offset
47029 7028
47030 7029
47031 7030
47032 7031
47033 7032
47034 7033
47035 7034
47036 7035
47037 7036
47038 7037
47039 7038
47040 7039
47041 7040
47042 7041
47043 7042
47044 7043
47045 7044
47046 7045
47047 7046
47048 7047
DENTInstruments

PowerScout 24

Register

Negative kW L1

Negative kW L2
Negative kW L3

Negative kVARh L1 LSW

Negative kVARh L1 MSW

Negative kVARh L2 LSW
Negative kVARh L2 MSW
Negative kVARh L3 LSW
Negative kVARh L3 MSW

Negative kVAR L1

Negative kVAR L2
Negative kVAR L3

kVAh L1 LSW

kVAh L1 MSW

kVAh L2 LSW
kVAh L2 MSW
kVAh L3 LSW
kVAh L3 MSW

kVA L1

kVA L2

All Things Modbus—

Detailed Description
* System=sum of three phases

Individual Phase Instantaneous Negative True Powers
(kw)

Individual Phase Negative Reactive Energy LSW
(kVARN, resettable)

Individual Phasélegative Reactive Energy MSW
(kVARN, resettable)

Individual Phase Negativestantaneous Reactive
Powers (kVAR)

Individual Phase Apparent Energy LSW (kVAh,
resettable)

Individual Phase Apparent Energy MSW (kVAh,
resettable)

Individual Phase Instantaneous Apparent Powers
(kVA)
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Offset

Modbus

47049 7048
47050 7049
47051 7050
47052 7051
47053 7052
47054 7053
47055 7054
47056 7055
47057 7056
47058 7057
47059 7058
47060 7059
47061 7060
47062 7061
47063 7062
47080 7079
47081 7080
DENTInstruments

PowerScout 24

Register

kVA L3

NegativeDisplacement PF L1

Negative Displacement PF L2
Negative Displacement PF L3

Negative Apparent PF L1

Negative Apparent PE2
Negative Apparent PF L3
Amps L1

Amps L2

Amps L3

Volts L1 to Neutral

Volts L2 to Neutral
Volts L3 to Neutral

Time Since Reset LSW (Secor
Time Since Reset MSW

(Seconds)

Negative kW System Arage

kW Demand System Minimum

All Things Modbus—

Detailed Description
* System=sum of three phases

“

Individual Phase Negative Displacement Power
Factors (dPF); Register is 100x actual value (If the
Individual dPF(44050) is Negative, this register will
contain that value else it will be zero)

Individual Phase Negative Apparent Power Factors
(aPF); Register is 100x actual value (If the Individual
aPH44053) is Negative, this register will contain that
value else it will be zero)

Individual Instantaneous Phase to Neutral Voltages

V)

Seconds since kWh, kVAh, kVARH associated
Demand registers were reset. LSW (resettable)

Seconds since CAM. MSW

Equals Negative KWH_SYSTEM_L&M =+
(TimeSinceReset_L&M seconds /3600 seconds/Hr)
(resettable)

Min Average power window (kW)
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Modbus

47082

47083

47084

Offset

7081

7082

7083

Register

Detailed Description
* System=sum of three phases

kVA Demand System Maximur, Maximum Instantaneous kVA Demand (kW,

kVA Demand System Now

kVAR Demand System Max

NETMEASUREMENREGISTERS

Modbus Offset
44150 4149
44151 4150
44152 4151
44153 4152
44154 4153
44155 4154
44156 4155
44157 4156
46150 6149
46151 6150
46152 6151
46153 6152
46154 6153
DENTInstruments

PowerScout 24

Register

KWh System NET LSW
KWh System NBMISW
KWh L1 NET LSW
KWh L1 NET MSW
KWh L2 NET LSW
KWh L2 NET MSW
KWh L3 NET LSW

KWh L2 NET MSW

KWh System NET POS LSW

KWh System NET POS MSW

KWh L1 NET POS LSW
KWh L1 NET POS MSW

KWh L2 NET POS LSW

resettable).

System Average kVA Demand for the most recent
(current) Demand Window (resettable).

System Maximum kVAR Demand (kVAR, resettable). It
displays the default value after a CAM until 1 demand
window elapses. After a power cycle or CPU reset the
value is not reset but it does not update again until 1
demand window elapses.

Description
* System=sum of three phases

ABS of the NET System Total True Energy LSW (kWh)
ABS of the NESystem Total True Energy MSW (kWh)
ABS of the NET Otue Energy LSW (kWh)

ABS of the NET Dtue EnergSW (kWh)

ABS of the NET D2ue Energy LSW (kWh)

ABS of the NET D2ue Bergy MSW (kWh)

ABS of the NET O3ue Energy LSW (kWh)

ABS of the NET O3ue Bergy MSW (kWh)

Positive of the NESystem Total True Energy LSW
(kWh)

Positive of the NESystem Total True EnergySW
(kWh)

Positive of the NET Okue Energy LSW (kWh)
Positive of the NET O¥ue Energy W (kWh)

Positive of the NET OZue Energy LSW (kwWh)
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Modbus Offset
46155 6154
46156 6155
46157 6156
47150 7149
47151 7150
47152 7151
47153 7152
47154 7153
47155 7154
47156 7155
47157 7156
DENTInstruments

PowerScout 24

Register

KWh L2 NET POS MSW
KWh L3 NET POS LSW

KWh L3 NET POS MSW

KWh System NET NEG LSW

KWhSystem NET NEG MSW

KWh L1 NET NEG LSW
KWh L1 NET NEG MSW
KWh L2 NET NEG LSW
KWh L2 NET NEG MSW
KWh L3 NET NEG LSW

KWh L3 NET NEG MSW

Description
* System=sum of three phases

Positive of the NET OZue Energy W (kWh)
Positive of the NET O3ue Energy LSW (kWh)
Positive of the NET O3ue Energy W (kWh)

Negative of the NET System Total True Energy LSW
(kWh)

Negative of the NESystem Total True EnergySW
(kWh)

Negative of the NET Okue Energy LSW (kWh)
Negative of the NET Okue Bergy MSW (kwWh)
Negative of the NET 02ue Energy LSW (kWh)
Negative of the NET O02ue Bergy MSW (kwWh)
Negative of the NET O03ue Energy LSW (kwh)

Negative of the NET O03ue Bergy MSW (kWh)
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All Things Modbus—

ProTOCOCOMMANDS

TheModbusmessagingrotocolused for communication follows the Modbus RTU protatesdcribed in
this section Each register read from or itten to the PowerScout is a it unsigned, positivinteger
value.ThePowerScout supports the following commands.

Command Name NE;?eT?Iggx) Description
Read Holding Registers 03 Used to read the data values from the PowerScout.
Write SingleRegister 06 Used to write a single holding register to a PowerScout.
Report Slave ID 11 Used to read information from the identified PowerScout.

Tablel7: Supported Modbus Commands

The following guidelines are used for these Modbus commands:

f All values ardaexadecimalspaces are not included.

f Theaddress is the value of the address switshthe PowerScout. This must biferent for
eachPowerScoubn a singléModbusnetwork.

f Theregister’'s higkorder and loworder bits are the 1ébit value of a single, or firstegisterto
be accessed for a read or write.

f The CRC is the 4t CRC value. Note that the CRC's LSB and MSB are reversed in comparison to
those for the registers and data.

Read Holding Registsr

This command reads the contents of a contiguous block of holding registaeining data values from
the PowerScoutWhen a read command is received, thewerScousends a responsat includesthe
values of the requested régters

Command Example

Command Information Layout Command

PowerScout address nn 37
Command number 03 03
First register to read high order bits XX 00
First register to reae low order bits XX ocC
Number of registers to read high order bits XX 00
Number of registers to readlow order bits XX 01
CRC low order bits XX 41
CRC high order bits XX 9F

Tablel18: Format for Modbus Command 03
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Command Example

All Things Modbus—

This command reads from a PowerScout with an address switch setting ek3eading one byte
starting at register offset 0C hex. Note that offset 12 correspondsddhbivs register 40013l values

are hexadecimal

Example Request Command Response Response

Field Name (Hex) Field Name (Hex)
PowerScout address 37 PowerScoutaddress 37
Command 03 Command 03
Starting register address to reatligh order bits 00 Byte count 02
Starting register address to reatbw order bits oC Register valuehigh order bits 00
Number of registers to readhigh order bits 00 Register value low order bits 00
Number of registers to readlow order bits 01 CRC low order bits 70
CRC low order bits 41 CRC high order bits 40
CRC high order bits 9F

Tablel9: Example for Modbus Command 03

Command:3703000C0001419F
Response: 37030200007040

The response is frorthe PowerScouat address 37Two
bytes wee read from the requested register, 000C. The
value of the registers read was 000leCRC value was
4070. The number of registers read must be between 1

and 125 inclusive.

DENTInstruments
PowerScout 24

DiD YOUKNOW? The value sent as the
register address in the read and write
Modbus commands is not the register
listed in the table, instead an
abbreviated version is sent. The
actual register address sent is the
Modbus register value minus 40001.
For example, the address sent in the
commandmessage for register 40025
is actually 0024 (0018 hexadecimal),
and the address sent for register
44062 is actually 4061 (OFDD
hexadecimal).
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All Things Modbus—
Write Single Register

This command writes to a single holding register of the PowerScout. Theha@sponse is an echo of
the request, returned after the register contents are written.

Command Example

Command Information Layout Command

PowerScout address nn 37
Commandhumber 06 06
Register to write- high order bits XX 00
Register to write-low order bits XX 00
Register value to write high order bits XX 00
Register value to write-low order bits XX 00
CRC low order bits XX 8C
CRC high order bits XX 5C

Table20: Format for Modbus Command 06

Example Command

This command writes to a PowerScout with an address switch settinghe3{55 in decimal), writing
one byte at register 000C, and writing a value of 00 to clear the KWéieeyy The data value of O is
sent to register 0. Note that offset O corresponds to Modbus register 4000& CRC is 5C&d.values
are hexadecimal

Example Request Command Response Response
Field Name (Hex) Field Name (Hex)
PowerScout address 37 PowerScout address 37
Commandhumber 06 Command number 06
Register to write- high order bits 00 Register written te- high order bits 00
Register to write-low order bits 00 Register written te-low order bits 00
Register value to write high order bits 00 Register value writter-high order bits 00
Register value to write- low order bits 00 Register value writter low order bits 00
CRC low order bits 8C CRC low order bits 8C
CRC high order bits 5C CRC high order bits 5C

Table21: Example for Modbus Command 06

Command:3706000000018C5C

Response: 3706000000018C5C

The responsas from the PowerScout aaddress 370ne byte was written to at the requested register,
0000. The value written was 0000heCRC value was 5C&® echo of the original command after the
contents are written is a valid response.
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All Things Modbus—

Error Response

If the first register in this write commarid not in the valid range of registers, tRewerScouteturnsan
error message.

Report Slave 1D

This command is used to read the description, the currestustand other information specific to a
remote device. A normal response includes the data contents specifie tdabice.

Command Example

Command Information Layout Command

PowerScoutaddress nn 37

Command number 11 11

Table22: Format for Modbus Command 11 (17 in decimal)

Example Command

Example Request Command Response Response
Field Name (Hex) Field Name (Hex)

PowerScout address 37 PowerScout address 37
Command number 11 Command number 11
CRC low order bits D7 Byte count
CRC high order bits 8C Slave ID

Run indicator status

Additional data

Table23: Example for Modbus Command 11 (17 in decimal)

Slave ID
ThePowerScoutses the following default format for the slave ID:
DENT Instuments ~ PowerScout24 |, Serial Number, FW Rev Major Revision. Minor Revision, Scalar X
Example:
DENT Instuments ~ PowerScout24 ,PS3912001, FWRev 1.0, Scalar 3
NOTESeeVERIS H8035/H8036 Emuatior slave ID structure while in Veris emulation.
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All Things BACnet
ALL THINGS BACNET

The PS24 Serial version supports writable max_master and max_info_fpaopesties in the device
object for MS/TP networksFor best network performancéhe max_master should be set to the
highest MS/TP MAC address on the network.

The max_info_frames does not need to be changed in most installations.

The device ID properiyf the BACnet device object is also writabidl device IDs oa BACnet network
must be unique.

The PS24 Ethernet versioan register as Foreign Devices to a BBBEMDstand forBACnet/IP
Broadcast Management DevicEheaddressalsocan be written toBACnet object identifiers 14014
(BBMD IP Address L$&vid 14015 (BBMD IP Address MSW).

NOTEThe LSW/MSW are in network order
For example to set the BBMD server to 192.168.1.100 you would: write
43200 (0XA8CO0) to BBMD IP address LSW obiject identifigd 140
-and-
25601 to (0x6401) to BBMD IP address MSW object Identifier 14015
This sends the register as foreign device packet with a Wirhare (TTL) of 60000 seconds.

To disable BBMD foreign device registration write 0 to both BBMD IP ad®¥5£14014) and BBMD IP
address MSW (14015) simplywrite 0.0.0.0 to the BBMD field in the ViewPoint Comms Setup tab

METERPECIFIOBJECTS

Object
Identifier Name Description
10080 Hardware ID Hardware revisions

10090 Features New features

10150 PowerScout Element ID Used for ViewPoint to determine which element is being r&adtal
number of elements available. Element index multiplied b§ 25
number of elements.

DENTInstruments
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CONFIGURATIONBJECTS

Object
Identifier Name
10020 DataAcquisitionTick
10140 Clear Accumulated
Measurements
10190 Communications protocol
12001 CTL Phase Shift
12002 CT2 Phase Shift
12003 CT Phase Shift
12011 CTL Value
12012 CT Value
12013 CT Value
12030 CTPulse Scalar
12040 Demand Window
12050 Volts Muliplier
12061 CT1Amps Multplier
12062 CT2Amps Muliplier
12063 CT3Amps Multplier
12070 Com Settings
DENTInstruments

PowerScout 24

All Things BACnet

Description

Internal sample count (gets cleared every minute): may leelus
determine if sample read is a newer sample than last read.

Writing 1234 to the present value will reset all the accuston
objects (kWh, kVAh, kVARh

Used to change between BACnet and Modbus communications
protocols.

CTL phase shift (degrees)

CTD phase shift (degrees)

CB phase shift (degrees)

CTl Value

CTR Value

CBValue

Changes the scaling of the output pulses
Demand window size in minutes; default is 15 min

Multiply volts values byhis scalar. For use with stepdown
transformer. Affects all parameters that use volts.

Multiply CT1 amps values by this scalar. For use with stepdow
transformer. Affects all parameters that use amps.

Multiply CT2 amps values by this scalar. For use with stepdow
transformer. Affects all parameters that use amps.

Multiply CT3 amps values by this scalar. For use with stepdow
transformer. Affects all parameters that use amps.

Baud: 900=9600, 1900=19200, 3800=38400, 5700=57600,
7600=76800, 11500=115200
Parity: Add 00 = NO, Add 10 = ODD, Add 20 = EVEN

Stop bit: Add 0 = 1 (UART does not permit O stop bits), Adtl Add
2=2

E.g., 901 = 9600 baud, no paritystop bit
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Object

Identifier Name
12080 Service Type
12090 Line Frequency
12110 Snap Rog Threshold
12120 Snap Volt Threshold
12121 CT1 RogowsknV/kA
12122 CT2 RogowsknV/kA
12123 CT3 RogowsknV/kA
12131 CTL Type
12132 CRType
12133 CBType
12134 CTL Voltage Source
12135 CTD VoltageSource
12136 CB Voltage Source
DENTInstruments
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Description

A value of 1 configures the meter for Delta.

A value of 0 configures the meter for Wye.

Line frequency setting for metering. 50 = 50 Hz, 60 = 60 Hz
“Snap to Zero” threshol®ogowski CTs. Register value is:
“Snap to Zero” threshold for voltage. Register value is 1x:
Number of mV per kA for a Rogowski CT

Number of mV per kA for a Rogowski CT

Number of mV per kA for a Rogowski CT

1=MilliVolt, 2=Rogowski

1=MilliVolt, 2=Rogowski

1=MilliVolt, 2=Rogowski

Individual Phase Voltage Source

Individual Phase Voltage Source

Individual Phase Voltage Source

84

All Things BACnet



All Things BACnet

PuLSEOUTPUTI NPUTOBJECTS
Object
Identifier Name

Configures the pulse input for

13040 I/O port 1
13050 I/O port 1 pulsenput
accumulator
13060 I/O port 1 pulse input
Configures the pulse input for
13070 I/O port 2
13080 I/O port 2 pulsenput
accumulator
13090 I/O port 2 pulserput scaling
14014 BBMD IP Address
14015 BBMD IP Address
Digital Port 1 Configuration
15000
Turns pulses doff
15010 Port 1 pilseoutput relaytype
DENTInstruments
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Description

0 =off, pulse input disabled

1 =rising edgepulse counter increments, falling edges are ignored. If
pulse output is enabled, it is disabled when this configorais set.

2 =falling edge pulse counter increments, rising edges are ignored. If
pulse output is enabled, it is disabled when this configorats set.

3 =both edgesulse counter increments. If pulse output is enabled,
it is disabled when this configuration is sglote when pulse is off,
I/0O control is enabled)

Scaled pulse

x1000 decimal fraction ofcalefactor

0 =off, pulse input disabled

1 =rising edgepulse counter increments, falling edges are ignored. If
pulse output is enabled, it is disabled when this configorats set.

2 =falling edge pulse counter increments, rising edges are irnored. If
pulse output is enabled, it is disabled when this configorats set.

3 =both edgesulse counter increments. If pulse output is enabled,
it is disabled when this configuration is sglote when pulse is off,
I/O control is enabled)

Scaledpulse

x1000 decimal fraction ofcalefactor
LSW object identifier
MSW object identifier

0 =No pulses, Port may be used as an onfeff
open/closed switch

44001 = System kWh pulses

44008 = System kVARh pulses

44011 = System kVAh pulses

0 =normally open (HIGH)
1 = rormallyclosed (LOW)
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ABSOLUTE ETVALUEMEASUREMENDIBJECTS

System=sum of three phases.

Object

Identifier Name
1000 kw Demand System Mamum
1010 kW Demand Systefow
1020 kW Demand Systefinimum
1030 kW System
1031 kW System Net
1060 kW System Average
1100 kW System Maximum
1130 kW System Minimum
1160 kw L1
1190 kw L2
1220 kw L3
2000 kWh System Total
2021 kWh System Total Net
2051 kWh L1 Net
2081 kWh L2 Net
2111 kWh L3 Net
3000 Volts Line to Line Average
3010 Volts Line to Neutral Avage
3020 Volts L1 to L2
3030 Volts L2 to L3
DENTInstruments
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Description
* System=sum of three phases

System Maximum Demand (peak demand) (Unsigned/Absolute)

Average Power (kW) for most recent demand window
(Unsigned/Absolute)

Min Average power window (kW) (Unsigned/Absolute)

System True Power (kW). Unsigned absolute (ABS) value of
ABS (kW L1) + ABS (kW L2) + ABS (kW L3)

System Power (kW) Signed net value of (kW L1) + (kW L2) + (kW L3)

EqualkWh System (TimeSinceReset /3600 seconds/Hr)
(resettable)

System Highest Instantaneous Draw Since Reséet (kW
System Lowest Instantaneous Draw Since Reset (kW, resettable)

Individual Phase True Power (k{8jgned)

SystemTrue Energy (kWh) (Unsigned/Absolute)
System True Energy (kWh) (Net)

Individual Phase True Energy (kViiKigt)

Voltage Line to lineAverage
VoltageLine to neutral Average

Individual Phase to Phase Voltages
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Object

Identifier Name
3040 Volts L1 to L3
3050 Volts L1 to Neutral
3060 Volts L2 to Neutral
3070 Volts L3 to Neutral
4010 Amps System Average
4020 Amps L1
4030 Amps L2
4040 Amps L3
5000 kVAR System
5001 kVAR System Net
5030 kVAR L1
5060 kVAR L2
5090 kVAR L3
5120 kVARDemand System Max
5130 kVARDemand System Now
6010 kVARhO System
7000 kVAh System Total
8000 kVA System
DENTInstruments
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All Things BACnet

Description
* System=sum of three phases

Individual Phase to Neutral Voltages (V)

Average ofll phases.

Individual Phase Currents (A)

System Total Reactive Power (kVAR)signed absolutGABS) value
of ABS (kVAR L1) + ABS (kVAR L2) + ABS (kVAR L3)

System Total Reactive Power (kVARYned net value of (kVAR L1)
+ (kVAR L2) + (kVAR L3)

Individual Phase Reactive Energy LSW (kV{SRined)

System Maximum Instantaneous K¥Bemand (kVA, resettable). It
displays the default value after a CAM until 1 demand window
elapses. After a power cycle or CPU reset the value is ndtbase
it does not update again until 1 demand window elapses.
(Unsigned/Absolute)

Average kVAR demand for most recent windoesettable)
Displays the default value after a CAM or reset, or poweecycl
Updates every min thereafter. True demand value takes a deima
period to get to actual valugUnsigned/Absolute)

System TotaReactive Energy (Unsigned/Absolute)
System Total Apparent Ener@iynsigned/Absolute)

System Total Apparent Power (kVA). Unsigned absolute (/aRf&)
of ABS (kVA L1) + ABS (kVA BBS-(kVA L3)
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Object Description
Identifier Name * System=sum of three phases
8001 kVA System Net SystemNet Apparent Power (kVABigned net value of (kVA L1) +

(KVA L2) + (KVA L3)

8010 kVA L1 Individual Phase Apparent Powers (k{&ned)

8020 kVA L2 Sign is set to the sign of the kW

8030 kVA L3 .

8040 kVADemand System Max System Maximum Instantaneous kVA Demand (kVA, resettable). It

displays the default value after a CAM until 1 demand window
elapses. After a power cycle or CPU reset the value is ndtbase
it does not update again until 1 demand windelapses.
(Unsigned/Absolute)

8050 kVA Demand System Now Average kVA for most recent demand window (resettalidegplays
the default value after a CAM or reset, or power cycle. Updates
every min thereafter. True demand value takes a demand geno
getto actual value(Unsigned/Absolute)

9000 Displacement PF System System Total Power Factor (R&igned)

9030 Apparent PF System System Total Power Factor (R&jgned)

9060 Displacement PF L1 Individual Phase displacement Power Factor (PF)
9090 Displacement PF L2 .

9120 Displacement PF L3 “

9150 Apparent PF L1 Individual Phase apparent Power Factors (PF)
9180 Apparent PF L2 “

9210 Apparent PF L3 “

10000 MeasuredLine Frequency Line Frequency (Hz)

10010 Time Since Reset Seconds sincaccumulatoregisters were reset.
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PosITIVIPOWERENERGWIEASUREMENDBJECTS

Object Name

Identifier
1080 kW System Average Positive
1110 kW System Maximum Positive
1140 kW SystenMinimum Positive
2010 kWh System Total Positive
2040 kwh L1 Positive
2070 kWh L2 Positive
2100 kWh L3 Positive
6010 kVARhO System
6020 kVARhO System Total Positive
6050 kVAR L1Positive
6080 kVAR L2Positive
6110 kVAR L3Positive
7001 kVAh System Total Positive
7020 kVAh L1 Positive
7050 kVAh L2 Positive
7080 kVAh L3 Positive
DENTInstruments
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Description

* System=sum of thre@hases

EqualkWh System Positive(TimeSinceRese¢ /3600 seconds/Hr)
(resettable) (Signed Net)

System Highest Instantaneous Positive Draw Since Resgt (kW
(Signed Net)

System Lowest Instantaneous Positive Draw Since Reset (kW,
resettable)

System True Energy (kWh) Positive (Signed Net)

Individual Phase True Energy (kWi&igned)

System TotdReactive Energy (Signed Net)

System True Energy (kVARh) Pos(i8igned Net)

Individual Phase Reacti&nergy (kVAR)Signed)

System Total Positive Apparent Energy (kVAh) (Signed Net)
Accumulates only when kW is positive

Individual Phase Apparent Energy (kV{Signed)

“
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NEGATIVIPOWERENERGWIEASUREMENIBJECTS

Object Detailed Description
e Name
dentifier * System=sum ofhree phases
1090 kW System Average Negative = EqualkWh System Negative(TimeSinceRes¢ /3600 seconds/Hr)
(resettable)
1120 kW System Maximum Negative System Highest InstantaneoN&gativeDraw Since Reset (KW
1150 kW System Minimum Negative, System Lowest InstantaneobegativeDraw Since Reset (kW,
resettable)
2020 kWh System Total Negative System True Energy (kWh) Negative (Signed Net)
2050 kWh L1 Negative Individual Phase True Energy (kWi&igned)
2080 kWh L2 Negative .
2110 kWh L3Negative !
6030 kVARh Sys Negative System TotaReactive Energy (Signed Net)
6060 kVAR L1Negative Individual Phase Reacti@nergy (kVAR) (Signed)
6090 kVAR L2Negative .
6120 kVAR L3Negative !
7002 kVAh System Total Negative | SystemTotal Negative Apparent Energy (Signed Net)
7030 kVAh L1 Negative Individual Phase Apparent Energy (kV&igned)
7060 kVAh L2 Negative .
7090 kVAh L3 Negative )
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Appendix A
APPENDICES
Appendix A—Connecting MultiplePowerScouts to an R&5 Network

Thissection describes setting upngtwork with multiple PowerScout instrumentssing theBACnet or
Modbuscommunicatian protocol. An R&85 network can support up to 127 PowerScout 24 meters
connected to a single BACnet client for monitoring and recording poweewsagultiple locations
within a single site. Up to 30 PS24 meters may be connected to Modbus.

COMMUNICATIONPROTOCOL

BACnetMS/TP and Modbus RTU atandard communicatioprotocols that allowfor communication
between aclientand multiple devices connected to the same networkdRS is the protocol standard
used byPowerScout meteras the hardware’physicainterface whileBACneor Modbusis the
networking protocol

DaIsYCHAINLAYOUT FORS485NETWORK

When mutiple devices are connected, tlievices need to be connected in a daibypin A daisy chain
means that all plus (+) connections are chdit@gether and all minus)connections are chained
together across the network.

A network containing multiple devices requires a unique address for eadbedd his allows the master
device to identify and communicate with each slave. Then@&Rodbus network administrator must
assign a unigue network address to each PowerScout 24 thsrgtary switches SW1, SW2, and SW3.

Other network layoutsi.e., starare not recommended when using the-B85 standard.

NETWORKINGISING THBAGIETMS/TP/MODBURTU PROTOCOL
1) Install the R&85 cable on the R&5 communications terminal block

2) Seta uniqueaddress for each deviaesing the table irestablishing Communication Protocol the
Prepping for Field Installaticection.
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Appendix B
AppendixB—VERIS H8035/H8036rklation

The PowerScout meter can be used as a direct replaceroettid Veris, Inc. H8035/H8036rfes of
networked power meters. This mirroring of the Vavledbusregister assignents makes replacement
with a PowerScoutneter simple. However, because the number of parameters that the Veris meters
measure is less than half of what tRewerScoutan measure, the othdvlodbusregisters described in
the table need to be used to utiezhe additional capabilities of thBowerScout

Writing a 1 to register 44526 sethe Slave ID to Verinode and ViewPoint listhe Veris registers ithe
ViewPointRead/Write Registersab.

When register 44526 contains a 1 for Vengde, the Slave IDommandformat is
91hFFh(Veris type), Ridlata, Modbus, (CT value) Amp

The following is am&mplecommandwith CT set for 100A
91hFFhVeris H803®B100-2, FullData, Modbus, 100 Amp

Example command explanation:

f 91h = version control
f FFh= standard foactive

The 91h and FFh are 4 bytes in front of the string that are isplaled in the RTU.

CT Amperage Rating Veris Model Number

Veris Type = H803&100-2
CT Value = 100A

d G fil
Veris Type = H8038300-2

CT Value = 300A

Veris Type = H803®400-3
CT Value = 400A

Veris Type = H8038300-3
CT Value = 800A

Veris Type = H803B6500-4
CT Value = 1600A

fitn D d G iii

300A<CTG @il

dii D d G oii

6ii D d G ioli

Veris Type = H8035400-4
CT Value = 2400A

Table24: CT Amp Rating tv'ERIS Models

CT >1600A
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VERISAODBUINTEGEREGISTERS

Modbus
Register

40001 0
40002 1
40003 2
40004 3
40005 4
40006 5
40007 6
40008 7
40009 8
40010 9
40011 10
40012 11
40013 12
40014 13
40015 14
40016 15
40017 16
40018 17
40019 18
40020 19
40021 20
40022 21
DENTInstruments

Offset

PowerScout 24

ViewPoint Name

kWh System LSW
kWh SystenMSW
kW System

kVAR System

kVA System
Apparent PF System
Volts Line to Line Avg
Volts Line to Neutral Avg
Amps System Avg
kw L1

kW L2

kw L3

Apparent PF L1
Apparent PF L2
Apparent PF L3
Volts L1 to L2

Volts L2 to L3

Volts L1 to L3

Volts L1 to Neutral
Volts L2 to Neutral
Volts L3 to Neutral

Amps L1

Appendix B

Description

System True Energy (kWh, Resettable)
System True Energy (kWh, Resettable)
System True Power (kW)

System Reactive Power (kVAR)
System Apparent Power (kVA)

System Apparent Power Factor (PF)
Average Line to Line Voltage

Average Line to Neutral Voltage
Average current of all phases

Individual Phase True Powers (kW, 3 values)

Individual Phase Apparent Power Factors (PF, 3 values)

Individual Phase to Phase Voltages (Volts, Delta, 3 values)

Individual Phase to Neutral Voltages (Volts, Wye, 3 values)

Individual Phase Currents (Amps, 3 values)
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Modbus
Register

40023

40024

40025

40026

40027

VERISAULTIPLIERS

Offset

22

23

24

25

26

Address Units
40001 kKWH LSB
40002 kKWH MSB
40003 kW
40004 kVAR
40005 kVA
40006 aPF
40007 VOLTS-L
40008 VOLTS-L
40009 AMPS
40010 kW L1
40011 kW L2
40012 kW L3
40013 aPF L1
DENTInstruments

PowerScout 24

ViewPoint Name

Amps L2

Amps L3

kW System Avg

kW Demand System Min

Description

Appendix B

Equals KWH_SYSTEM_L&M =+ (TimeSinceReset_L&M seconds
/3600 seconds/Hr) (resettable)

System Minimum Demand (kW, resettable), It displays theudef

again until 1 demand window elapses.

value after a CAMNtil 1 demand window elapses. After a power
cycle or CPU reset the value is not reset but it does not wdat

kW Demand System Max System Max Demand (kW, resettable). Behaves as 40026.

Table25: ViewPointRegister Descriptions

—_—

G ii

7.8125exp-3

512

0.004

0.004

0.004

3.0518exp-5

0.03125

0.015625

3.9063exp-3

0.001

0.001

0.001

3.0518exp-5

101-400A

0.03125

2048

0.016

0.016

0.016

3.0518exp-5

0.03125

0.015625

0.015625

0.004

0.004

0.004

3.0518exp-5

401-800A

0.0625

4096

0.032

0.032

0.032

3.0518exp-5

0.03125

0.015625

0.03125

0.008

0.008

0.008

3.0518exp-5

801-1600A

0.125

8192

0.064

0.064

0.064

3.0518exp-5

0.03125

0.015625

0.0625

0.016

0.016

0.016

3.0518exp-5

1601-32,00(A

0.25
16384
0.128
0.128
0.128
3.0518exp-5
0.03125
0.015625
0.125
0.032
0.032
0.032

051Bexp-5
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Address

40014

40015

40016

40017

40018

40019

40020

40021

40022

40023

40024

40025

40026

40027

Units

aPF L2

aPF L3

VOLTS k02

VOLTE&2L3

VOLTS LB1

VOLTS LN

VOLTS EN

VOLTS EN

AMPS L1

AMPS L2

AMPS L3

kw

kw

kw

G ii

p—

3.0518exp-5

3.0518exp-5

0.03125

0.03125

0.03125

0.015625

0.015625

0.015625

3.9063exp-3

3.9063exp-3

3.9063exp-3

0.004

0.004

0.004

101-400A

3.0518exp-5

3.0518exp-5

0.03125

0.03125

0.03125

0.015625

0.015625

0.015625

0.015625

0.015625

0.015625

0.016

0.016

0.016

401—-800A

3.0518exp-5

3.0518exp-5

0.03125

0.03125

0.03125

0.015625

0.015625

0.015625

0.03125

0.03125

0.03125

0.032

0.032

0.032

801-1600A

3.0518exp-5

3.0518exp-5

0.03125

0.03125

0.03125

0.015625

0.015625

0.015625

0.0625

0.0625

0.0625

0.064

0.064

0.064

Table26: Veris Multipliers for Integer Registers 400€1D027
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1601-32,000A

3.0518exp-5
051Bexp-5
0.03125
0.03125
0.03125
0.015625
0.015625
0.015625
0.125
0.125
0.125
0.128
0.128

0.128

Per the Verigmplementation, to obtain true engineering units, the values returnedrfithe registers in

Table 25 must be multiplied by the scaling values listed in Table 26.

For example, if the PowerScout has 100A CTs connected to it, the systetive power (KVARs
calculated by:

f Read register 40004

f Multiply the value returned from register 40004 by 0.004

DENTInstruments
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Appendix B
VERISAODBUSLOATINGPOINTREGISTERS

gggik;?; Offset ViewPoint Name Description
40257 256 VERIS Float kWh System MSW System Net True Energy (kWh, Resettable)
40258 257 VERIS Float kWh System LSW System Net True Energy (kWh, Resettable)
40261 260 VERIS Float kW System MSW System Total True Power MSW
40262 261 VERIS Float kW System LSW System Total True Power LSW
40263 262 VERIS Float kVAR System MSW System Total Reactive Power MSW
40264 263 VERIS Float kVAR System LSW System Total Reactive Power LSW
40265 264 VERIS Float kVA System MSW System Total Apparefower MSW
40266 265 VERIS Float kVA System LSW System Total Apparent Power LSW
40267 266 VERIS Float PF System MSW System Total Power Factor MSW
40268 267 VERIS Float PF System LSW System Total Power Factor LSW
40269 268 VERIS Float Volts Line to Line Avg MSWVoltage Line to Line Average MSW
40270 269 VERIS Float Volts Line to Line Avg LSV Voltage Line to Line Average LSW
40271 270 ?\//lESI\Q/\lls Float Volts Line to Neutral Avg Voltage Line to Neutral Average MSW
40272 271 VERIS Float Volts Line to Neutral Avg L Voltage Line to Neutral Average LSW
40273 272 VERIS Float Amps System Avg MSW | Total Current in all Phasé&sSwW
40274 273 VERIS Float Amps System Avg LSW  Total Current in all PhaseSW
40275 274 VERIS Float kW MSW Individual Phase True Power MBW
40276 275 VERIS Float kW LW Individual Phase True Power LW
40277 276 VERIS Float kW MSW Individual Phase True Power M&W
40278 277 VERIS Float kW L3W Individual Phase True Power LW
40279 278 VERIS Float kW MBSW Individual Phase True Power MW
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Modbus

Register Gl
40280 279
40281 280
40282 281
40283 282
40284 283
40285 284
40286 285
40287 286
40288 287
40289 288
40290 289
40291 290
40292 291
40293 292
40294 293
40295 294
40296 295
40297 296
40298 297
40299 298
40300 299
40301 300
40302 301
DENTInstruments

PowerScout 24

ViewPoint Name

VERIS Float kW L3W

VERIS Flo#&pparent PF LMSW
VERIS Flo#pparent PF LLSW
VERIS Flo#pparent PF LRISW
VERIS Flo#&pparent PF LRSW
VERIS Flo#pparent PE3MSW
VERIS Flo#&pparent PF LBSW
VERIS Floafolts L1 to LMSW
VERIS Floafolts L1 td_2LSW
VERIS Floafolts L2 to LBASW
VERIS Floafolts L2 to LBRSW
VERIS Floafolts L1 to LBASW

VERIS Floafolts L1 to LESW

VERIS Floafolts L1 to NeutrallSW

VERIS Floafolts L1 to NeutrdlSW

VERIS Floafolts L2 to NeutrallSW

VERIS Floafolts L2 to NeutrdlSW

VERIS Floafolts L3 to NeutrallSW

VERIS Floafolts L3 to NeutrdlSW

VERIS Flo&mps LIMSW
VERIS Flo#&mps LLSW
VERIS Flo&mps LMMSW

VERIS Flo#&mps L2.SW

Appendix B

Description

Individual Phase True Power LSW

Individual Phase Apparent Power FactoM3W
Individual Phase Apparent Power Factol W
Individual Phase Apparent Power FactoM3W
Individual Phase Apparent Power Factot B2V
Individual Phase Apparent Power FactoM3W
Individual Phase Apparent Power Factot 53V
Phase to Phase Voltage tbll 2MSW

Phase to Phase Voltage tbl 2L SW

Phase to Phase Voltage tbA. 3aMSW

Phase to Phase Voltage tbad 3LSW

Phase to Phase Voltage tbl. aAMSW

Phase to Phase Voltage tbl 3LSW

Phase to Neutral Voltage tdNMSW

Phase to NeutraVoltage Lo NLSW

Phase to Neutral Voltage t@NMSW

Phase to Neutral Voltage t@NLSW

Phase to NeutraVoltage L30o NMSW

Phase to Neutral Voltage LBNLSW

Phase Current LISW

Phase Current LISW

Phase Current LISW

Phase Current L2SW
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Appendix B

Modbus . , .
. Offset ViewPoint Name Description

Register
40303 302 VERIS Flo#&mps L3VISW Phase Current UgISW
40304 303 VERIS Flo#&mps L3.SW Phase Current LI3SW
40305 304 VERIS Float kW System MW System Average PowBtSW
40306 305 VERIS Float kW System AGYV System Average PoweBW
40307 306 \l\leSI\?AI/S AR ISEE) S L i System Minimum Demand MSW
40308 307 \L/SE\;F\!;S Flomemand System Minimum System Minimum DemandSW
40309 308 ?\/AESFJ\'/S Float Demand Systaximum | o o Maximum Demand MSW
40310 309 \L/SEVF\Q/'S Float Demand System Maximum o 0.\ Maximum Demaridsw

Table 27: VERIS Modbus Floating Point Registers
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Appendix G—Conversion Table

DeCIMAITOHEXADECIMACONVERSIONABLE

Someequipment use decimal Modbus addressitige table below is useful for converting decimal
addressing to hexadecimal addressing.

Decimal Hex Decimal Hex Decimal Hex Decimal Hex Decimal Hex Decimal Hex

1 01 44 2C 87 57 130 82 173 | AD | 216 D8
2 02 45 2D | 88 58 131 83 174 AE 217 D9
3 03 46 2E 89 59 132 84 175 | AF | 218 DA
4 04 47 2F 90 5A | 133 85 176 BO 219 DB
5 05 48 30 91 5B 134 86 177 Bl 220 | DC
6 06 49 31 92 5C | 135 87 178 B2 221 DD
7 07 50 32 93 5D 136 88 179 B3 222 | DE
8 08 51 33 94 5E 137 89 180 B4 | 223 DF
9 09 52 34 95 5F 138 8A 181 B5 224 | EO
10 0OA 53 35 96 60 139 8B 182 B6 225 E1l
11 0B 54 36 97 61 140 8C 183 B7 226 | E2
12 0C 55 37 98 62 141 8D | 184 B8 227 E3
13 0D 56 38 99 63 142 8E 185 B9 228 | E4
14 OE 57 39 100 64 143 8F 186 BA | 229 E5
15 OF 58 3A 101 65 144 90 187 BB 230 | E6
16 10 59 3B 102 66 145 91 188 BC 231 E7
17 11 60 3C 103 67 146 92 189 BD 232 | ES8
18 12 61 3D | 104 68 147 93 190 BE 233 E9
19 13 62 3E 105 69 148 94 191 BF 234 | EA
20 14 63 3F 106 6A | 149 95 192 Co 235 EB
21 15 64 40 107 6B 150 96 193 ' C1 236 EC
22 16 65 41 108 6C | 151 97 194 c2 237 ED
23 17 66 42 109 6D 152 98 195 | C3 238 EE
24 18 67 43 110 6E 153 99 196 C4 239 EF
25 19 68 44 111 6F 154 9A 197 | C5 240 FO
26 1A 69 45 112 70 155 9B 198 C6 241 F1
27 1B 70 46 113 71 156 9C 199 | C7 242 F2
28 1c 71 47 114 72 157 9D | 200 C8 243 F3
29 1D 72 48 115 73 158 9E 201 | C9 244 F4
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Decimal Hex Decimal Hex Decimal Hex Decimal Hex Decimal Hex Decimal Hex

30 1E 73 49 116 74 159 9F 202 CA 245 F5
31 1F 74 4A 117 75 160 AO 203 CB 246 F6
32 20 75 4B 118 76 161 Al 204 CC 247 F7
33 21 76 4C 119 77 162 A2 205 CD 248 F8
34 22 77 4D 120 78 163 A3 206 CE 249 F9
35 23 78 4E 121 79 164 A4 207 CF 250 FA
36 24 79 4F 122 7A 165 A5 208 DO 251 FB
37 25 80 50 123 7B 166 A6 209 D1 252 FC
38 26 81 51 124 7C 167 A7 210 D2 253 FD
39 27 82 52 125 7D 168 A8 211 D3 254 FE
40 28 83 53 126 7E 169 A9 212 D4 255 ===

41 29 84 54 127 7F 170 AA 213 D5

42 2A 85 55 128 80 171 AB 214 D6

43 2B 86 56 129 81 172 AC 215 D7

Table 28Decimal to Hexadecimal Conversion Table
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Appendix D
Appendix D—Troubleshooting

TROUBLESHOOTIKIBMMUNICATIONSSUES

When thebaud rateon the ViewPoinCommunicationsscreen and the PowerScodd not match,
communicatiorfails and a Communication Error message displays in the Status field

The following headings provide possible solutions for communicatiarenbu can connect via USB or
to get the R8I85 back to a known state.

Baud Rate Communications Brr(R$485
only)

To correct a baud rate communications error, use the following steps
1) InViewPoint, set thaodbus Base Address Switclietd to 0O.

2) On thePowerScoutset the address switches @o.

3) Power up the meterWith both settings at 00, ViewPoint and tRewerScoutvill communicate at a
9600 baud rate regardless of a baud rate mismatch. Communications is dstdblis

4) Next, select the desired baud rate in Viesut from the Baud Rate dregownlist. This
synchronizes the baud rates between ViewPoint andRbeerScout

5) ClickConnectin ViewPointo reconfirm communications.
Port Error

If the PC COM Podrop-down list does not contaia R$485port, the R85 adapter driveis not
installed or the device is not connectaathe computer’'s USB port. Check that the adapter is cotete
to a live USB port or move théSB cable to another USB port.

Hrmware Update Fails

Whenthe firmware update failsselect a slower baud rate and retry the update.
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Other Communication Failures (R85
only)

The following items can also cause a communication failure.

f Check for wiring and cabling issues with R®485adapter. Check for polarity, frayed wires,
and/or pinched insulation.

f Verify that the dip switches on the back of the USB t@l&5adapter areset to the following:

f Reboot the computerClickConnecton the Communications tab to reestablish communications.
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Appendix E-Meter Installation Final Checklist

The following is a checklist tmver the majority of what needs to be considered or taken into account
when installing a DENT Instruments power meter. It is mnided to be all encompassing as every
scenario will be different.

Put an X in the check box when the checklist item has elelressed and add a comment where
required.

Checklist Item Pass| N/A | Comment

Pictures: Outside of electrical room to aid in
locating electrical panel for next visit, inside
electrical room, picture of meter installed along %o0| %o
with CT installation and Voltage connection

Using ViewPoint, verify the PowerScout setup is correct

Are the CTs installed on the correct voltage phasg? % %
00 00

Does the CT Type setting match the CT used?
yp g %o| %o

Does the CT Amp setting match the CT used?
REERS %o| %o

Does the CPhase Shift match the table at bottom
of check list for the CT used (also included in the % %
manual)? 00| /00

Verify measurements are correct

Are the Phase Chek LEDs green?
g %o| %o

Are the currents and watt measurements
reasonable for the load (helps to verify the correcgt %o | %o
load is monitored)?

Are the phase currents relativity close to each other
(within about 20%) on a load that should be % %
balanced? 00 00

For WYE loads, are the phase watts relativity close
to each other (within about 20%)? %o0| %o
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For WYHoads, are all the phase watts positive?

%0

%0

For WYE loads, are the phase PF readings relati
close to each other when monitoring a balanced
load?

ty
%0

%0

If available, compare to external references (with
a percent or two, no two meters will reakactly
the same).

>

%00

%0

Digital Voltmeters (DVM): Does the meter phase
voltages match the DVM’s?

%00

%00

Clampon Amp meters (e.g., Amprobe): Do the
meter phase currents match the clargm Amp
meter?

%00

%00

Clampon Power Meters (e.g., Fluke 41): Do the
meter phase watts match the clarrgn Power
Meter?

%0

%0

Communications with Meter

Can communication be made to the meter?

%0

%0

Final

Are all cabinet doors, closed, locked, and all scre
in panels tightened?

WS

%00

%00

Is all trash picked up, leaving sitecsan as it was
when arrived?

%0

%0

DENTInstruments
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Current Transformers

Recommended CT Phase Shift Values

Clamp On CFCONO0150EZ 1.10°
CTFCON1000 0.20°

Split Core Smal CFSCS050 2.20°
CTFSCS100 2.20°

Split Core CTFSCMO0100 1.75°
Medium CTFSCMO0200 1.50°
CTFSCMO0400 1.30°

CTFSCMO0600 1.30°

Split Core Large CTSCLO600 0.00°
CTFSCLEL000 0.00°

Split Core High CFSHS0005 0.50°
Accuracy CFSHS0015 0.50°
Hinge Mini CFHSE020 0.75°
CTFHSARD50 0.75°

Hinge MIDI CFHMGO0100 0.12°
CTHMGO0200 0.30°

RevenueGrade CTFRGT120005 0.00°
Toroidal Solid CTRGT12020 0.00°
Core CTRGT12050 0.00°
CTFRGT120100 0.00°

Revenue Grade CFSRS005 -0.10°
Split Core CTFSR50 -0.23°
CTFSREL00 0.06°

CTFSRE200 0.06°

CTFSRE400 -0.06°

Recommended CT Phase Shift Values

If at any time you have questions or comments, please contact DENUnhents for assistance.

DENT Instruments | 925 SW Emkay Drive | Bend, Oregon 97702 USA
Phone 541.388.4774 | Fax 541.385.9338vyw.DENTinstruments.com
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FREQUENTLY ASKED SIUBNS

What is the maximum distance for BACnet MS/TP or Modbus-4BS) communication?

BACnet MS/TP or Modbus (R85) can reach distanceup to 1200meters(4000’)with data rates at
100 kbps.

One (or more) of the PhaseChékEDs is red. What does this mean?

Any number of red lightsdicatesthe PowerScoutneteris wired incorrectly. Review the table in
PhaseChein Section llbf this manual for a description of the indicator lights.

How is thePowerScout metepowered?

AllPowerScoutThstruments are lingpowered. An internal power supply attached between L1 ghd L
provides power to the unit.

Can thePowerScoube used to monitor singlgohase loads?

The PowerScout meter can be used to monitor sipllase loads. Refer to Section Il or Il for detailed
setup information.

How manyPowerScouinstruments can be connected together?

Up to127PowerScouR4 meters can be connected together on a BACnet MS/TP network.
Up to30 PowerScouR4 meters can be connected together on a Modbus RTU network.
How is hexadecimal (HEX) to decimal converted?

Use the Decimal to Hexadecimal conversion table in Appdéhdixhis manual.

What is true RMS?

RMS stands for "Rodflean-Square." True RMS is thewer from AC voltage/current that will produce
the equivalent amount of heat in a resistor as a DC voltage/currergthven sinusoidal or not. For
example, if a resistive heating element is rated at 15 kW of heat at 240VAGHekI$e heat would be
the same if we applied 240V of DC instead of AC. A meter without tri&vANMincorrectly read
distorted waveformsAll DENT Instrumentseters measure true RMS.

How accurateare the PowerScout meter3

ThePowerScou24 meter accuracy is 1%.

What is the lead length for RCoil CTs?

The maximum lead length for thefRoilsis 30 meters {00).

How can | switch th&?owerScoufrom BACnet to Modbus mode?

Using a PC running ViewPoint™ (or an RTU that can write to BA(@us$)olwrite to objec0190the
value375(to change to Modbus).

How can | switch the PowerScout from Modbus BACnet mode?

Using a PC running ViewPoint™ (or an RTU that can write to Modbusrs)gisrite to registed4612
the valuel833(to changeo BACnet).
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How can | fix BACnetetwork timing errors/slowness?

The maximum number of the MSTP master should be set to the highest MA&Ssdesent in the
network. Max Master is a setting on the Communications tab of the \GewP'software.

What is the purpose of setting a scalar value?

EachModbusregister is only 16 bits wide and is in integer format without any fixed numbee@irdl
points. Simply putting a value directly into one of these registers would tmismallest number to 1,
and only allow for a mamum value of 65535.drhandle larger numbers, or numbers with better
resolution, we use a scalar value to apply a factor in multiples & fite 16 bitdataregister value.
How do | update the firmware in BACnet mode?

If not using a USB connection, the PowerScout meter must Modbus mode in order to use
ViewPoint to update the firmware (either through the software switch or the pptwitches).

DENTInstruments

PowerScout 24 107



FAOs & Glossar—
GLOSSARY

Amp Multiplier ~ Amultiplier that changes amerage so that a meter can rehighermeasurements.

Analog Value A type of BACnet object that is a floating point number. @nRowerScout, Analog
Value objects are used to represent the electrical measurements.

BACnet Building Automation Control networks. A communications protocol that allows
building automation and control devices and their assodgisoperties (objects) to
be automatically discovered.

CAM CkarAll Measurements

Data Scalar A scalar is used to multiply the raw data value to convert information read frem th
Modbus registers. Refer to Tableblfor a list of valuesExample: if the scalar value
in register 44602 is set to 3 and the total true power for the system (kVépis from
Modbus register 44003 (Offset 4002) and a valug4di5 is returned, the true
system kW is:

3465 X 0.1 = 346.5 kW

Demand Window The Demand Window is how long the meter calculates your aekfa recording a
value. For example if yolDemand Window is set to 15 min, the meter will calculate
your total demand every minute for 15 mites. At the end of the 15 mintesit will
sum all 15 values. Then it will record that value as the demand.

Digital Output ~ The PowerScout meter has an output port for each element. The ports caretle us
to output kWh, kVARh,or kVAh pulses to external devices, or tdeaggand off to
control a remote device or relay.

Discovery In BACnet devices and the objects they expose can be féuadgh a discovery
process. This means that devices and objects do not need toanually added if a
BACnet client supports discovery.

Falling edge Transition of the input signal from high to low.

Hexadecimal In mathematics and computer science, hexadecimal (or hex) is a numerhsyst
with a radix, or base, of 16. It uses sixteen distinct symbols, most oféesytinbols
0-9 to represent values zero to nine, and A, B, C, D, E, F (augkhf) to represent
values ten to fifteen.

kVAh KilovoltAmpere Hour

kVARh KilovoltAmpere Reactive Hours

kwh Kilowatt Hour

LSB Least significant bit

LSW (Modbus mode only) east Significant Word. Unit of data with the londer bytes
at the right.

MS/TP Master-SaveToken Passing a model of communicatiomsed by BACnethere ore

device (the master noddjas unidirectional contradf the R85 serial bus. The
token is passed from master node to master node to allow a master node to send
frames over the bus.

MSB Most significant bit

MSW (Modbus mode onlyMost Significant WordJnit of data with the higkorder bytes
at the left.
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Net
Object

Power Factor

Pulselnput

Pulse Output

Rising edge
RMS

RS485

RTU

SCADA

Service

Volts Multiplier

DENTInstruments

PowerScout 24

FAQOs & Glossar—

When a register/object has the word “net” in its descriptiorthnet equals the sum
of all individual signed measurements.

A BACnet object is a standard data structure that on the PowerScout represents
electrical measurements.

The power factor of the AC electric power system is defined as the rate oéal
power flowing to the load to the apparent power, and is a numbetween 0 and 1
(frequently expressed as a percentage, @ pf = 50% pf). Real power is the
capacity of the circuit for performing work in a particular time. Apparent power is
the product of the root mean squared current and root meanagd voltage of the
circuit. Due to energy stored in thead and returned to the source, or due to a Ron
linear load that distorts the wave shape of the current drawn from the souhee,
apparent power can be greater than the real power.

Used for counting, accumulating, and scaling puteesived from norfDENT
external pulse initiating meters such as gas, water, or other electrical meters

Pulse output is used tgenerak pulses for external devices such as data loggers
can accept pulses budib not haveModbuscapability The PowerScout can generate
pulses based on accumulated value(s) such as system kgdbnskVARh, and
system kVAh.

Transition of the input signal from low to high.

RootMean-SquareTrue RMS is the AC voltage/current that prodatte equivalent
amount of heat in a resistor as a DC voltage/current, whether sinusoidaitoAlh
DENT Instrumentsieters measure true RMS.

EIA485 is used as the physical layer underlying many standard and proprietary
automation protocols used to iplement Industrial Control Systems, including
BACnet/Modbus

A Remote Terminal Unit (RTU) is a microprocessor controlled electronazdehich
interfaces objects in the physical world to a distributed control syste @@ADA
system by transmitting telemetry data to the system and/or altering the stéte o
connected objects based on control messages received from the system

SCADA stands for Supervisory Control And Data Acquisition. It genefiexiéyto an
industrial control system: a computeystem monitoring and controlling a process

A BACnet service are messages to which the PowerScout must respond aiu end
BACnet these include WholsAin, and ReadProperty.

A multiplier that changes voltage so thatnaeter can read measurements higher
than 600V.
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