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Important User Information

Read this document and the documents listed in the additional resources section about installation, configuration, and
operation of this equipment before you install, configure, operate, or maintain this product. Users are required to
familiarize themselves with installation and wiring instructions in addition to requirements of all applicable codes, laws,
and standards.

Activities including installation, adjustments, putting into service, use, assembly, disassembly, and maintenance are
required to be carried out by suitably trained personnel in accordance with applicable code of practice.

If this equipment is used in a manner not specified by the manufacturer, the protection provided by the equipment may
be impaired.

In no event will Rockwell Automation, Inc. be responsible or liable for indirect or consequential damages resulting from
the use or application of this equipment.

The examples and diagrams in this manual are included solely for illustrative purposes. Because of the many variables and
requirements associated with any particular installation, Rockwell Automation, Inc. cannot assume responsibility or

liability for actual use based on the examples and diagrams.

No patent liability is assumed by Rockwell Automation, Inc. with respect to use of information, circuits, equipment, or
software described in this manual.

Reproduction of the contents of this manual, in whole or in part, without written permission of Rockwell Automation,
Inc., is prohibited

Throughout this manual, when necessary, we use notes to make you aware of safety considerations.

WARNING: Identifies information about practices or circumstances that can cause an explosion in a hazardous
environment, which may lead to personal injury or death, property damage, or economic loss.

ATTENTION: Identifies information about practices or circumstances that can lead to personal injury or death, property
damage, or economic loss. Attentions help you identify a hazard, avoid a hazard, and recognize the consequence.

> D>

IMPORTANT  Identifies information that is critical for successful application and understanding of the product.

Labels may also be on or inside the equipment to provide specific precautions.

SHOCK HAZARD: Labels may be on or inside the equipment, for example, a drive or motor, to alert people that dangerous
voltage may be present.

BURN HAZARD: Labels may be on or inside the equipment, for example, a drive or motor, to alert people that surfaces may
reach dangerous temperatures.

ARCFLASH HAZARD: Labels may be on or inside the equipment, for example, a motor control center, to alert people to
potential Arc Flash. Arc Flash will cause severe injury or death. Wear proper Personal Protective Equipment (PPE). Follow ALL
Regulatory requirements for safe work practices and for Personal Protective Equipment (PPE).

B> > >
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Preface

About This Manual This manual contains detailed information on these topics:
¢ Mounting and wiring of the unit
e Wiring to native and optional communication port
e Set-up and use of the display module
¢ Information on metering functionality and measurements

e Use of the display module for configuration, monitoring, and
commands

e Discussion of communication options, functionality, configuration, and
operation

e Alarm configuration and operation

e PowerMonitor™ 500 data tables

Summa ry of Changes This manual contains new and updated information as indicated in the
following table.
Topic Page

Updated the configuration flowchart order for units with base firmware 12and | Chapter3
later.

Moved the configuration flowchart for units with base firmware revision 11 or Appendix D
earlier to an appendix.

Intended Audience This manual is intended for qualified personnel. You need a basic
understanding of electric power and energy theory and terminology, and
alternating-current (AC) metering principles.

Catalog Number Explanation

EZ_O V1 P -485

Bulletin Number | | Voltage | | Auxiliary | | Optional Comms |
1420 - PowerMonitor 500 V1 - 240V ACV-LL P - Pulse (Digital) Output 485 - Serial RS-232,
120V ACV-LN/208V ACV-LL A - Analog Output RS-485, Modbus RTU
V2 - 400V ACV-LN and Blank - No Output ENT - EtherNet/IP
690V ACV-LL and Modbus TCP/IP

Blank - No Comm
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Preface

Access Product Release Notes Product release notes are available online within the Product Compatibility

and Download Center.

The latest PowerMonitor 500 unit Ethernet firmware is found at the following
website:

http://compatibility.rockwellautomation.com/Pages/MultiProductDownload.aspx.

1. From the Product Compatibility and Download Center, search for your
product or choose Energy Monitoring from the All Categories pull-
down menu.

2. Select your product and firmware revision and click Downloads.

3. Click the download icon to access product release notes.
Additional Resources These documents contain additional information concerning related products
from Rockwell Automation.
Resource Description
Industrial Automation Wiring and Grounding Guidelines, | Provides general guidelines for installing a Rockwell
publication 1770-4.1 Automation industrial system.
Product Certifications website, http:// Provides declarations of conformity, certificates, and
www.rockwellautomation.com/global/certification/ other certification details.

overview.page

You can view or download publications at

hetp://www.rockwellautomation.com/global/literature-library/overview.page.

To order paper copies of technical documentation, contact your local
Allen-Bradley distributor or Rockwell Automation sales representative.
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Chapter 1

About the PowerMonitor 500
Unit

Rockwell Automation Publication 1420-UMO01F-EN-P - January 2017

PowerMonitor 500 Unit Overview

The PowerMonitor™ 500 unit is an AC power monitor with a built-in
advanced configuration system and LCD data display. The unit is designed for
measurement of electrical parameters in various three-phase, single-phase
(2-wire European), and split-phase (3-wire North American single phase)
circuits. The unit modular housing can be mounted in a panel that provides
IP65 degree protection from the front. The power monitor can be provided
with analog or digital (relay) outputs. These outputs can be selected to outputa
pulse proportional to the real and reactive energy that is measured, or to
annunciate alarms. The instrument can also be equipped with a serial RS-485/
RS-232 port or an EtherNet/IP port.

Equipped with an optional communication port, the unit communicates
power and energy parameters to applications, such as FactoryTalk®
EnergyMetrix™ software. The power monitor works with these software
applications to address these key customer applications:

¢ Load profiling - log power parameters such as real energy, apparent
power, and demand, for analysis of power usage by loads over time

e Costallocation - report actual energy cost by department or process to
integrate energy information into management decisions

o Billingand sub billing - charge users of energy the actual usage cost
rather than allocating by square footage or other arbitrary methods

¢ Power system monitoring and control - display and control power flow
and energy utilization



Chapter1  PowerMonitor 500 Unit Overview

PowerMonitor 500 Features  The power monitor connects to your three-phase, split-phase (3-wire North
and Functions American single phase), or single-phase (2-wire European) AC power system

directly or through instrument transformers (PTs and CTs). It converts
instantaneous voltage and current values to digital values, and uses the resulting
digital values in calculations of voltage, current, power, energy, and demand.

The power monitor family includes several models that combine the following
basic components:

¢ A panel-mounted power monitor in one of two AC voltage ranges:
120/208V or 400/600V

e An optional pair of digital (relay) outputs
e An optional pair of 0...20 mA analog outputs

e Optional serial RS-232/RS-485 communication supporting Modbus
RTU

o Optional Ethernet port supporting EtherNet/IP and Modbus TCP/IP
e Front protection degree: IP65, NEMA 4X, NEMA 12

e Up to four configurable virtual alarms

e Class 1 (kWh) according to EN62053-21

e Class B (kWh) according to EN50470-3

e Class 2 (kVARh) according to EN62053-23

e Accuracy +0.5% of reading (current/voltage)

o Metering values display: Four rows with 4 digits

e Energy value display: Ten digits and the plus/minus sign

e Three-phase (system) variables: V(L-L), V(L-N), A, VA, W, VAR,

power factor, frequency

o Single phase variables: V(L-L), V(L-N), A(L), An (calculated), VA, W,
VAR, power factor

e System and single phase average and maximum variables
e Energy measurements (imported/exported): kWh and kVARh

¢ Revenue grade energy measurements per ANSI C12.1 Class 1.0, ANSI
Cl2.1

o Run hours counter (8+2 digits)

e Real-time clock function

e Universal power supply: 120/240V AC 50/60 Hz, or 120/240V DC
e Front dimensions: 96 x 96 mm (3.78 x 3.78 in)
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PowerMonitor 500 Unit Overview ~ Chapter 1

Front Panel Features

This section describes the front panel of the unit.

Front Panel Indicators and Control Buttons

button is pressed. We recommend using your forefinger to activate the touch
buttons.

The buttons are enhanced touch buttons. The touch icon turns on each time a

In Metering mode, buttons 4 and 5 (shown in Figure 1) are used to display the
maximum and demand (average) values of the displayed measurements.

Figure 1- Front Panel
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PowerMonitor 500

Display Item

Description

1

Active Alarms AL1. . .AL4 status indicators.

2 Real Energy consumption-rate status indicator. Faster flashing indicates higher rate of consumption. Maximum frequency 16 Hz per EN5047-1.
3 Exit Button - Press quickly to exit submenus, or to exit the programming menus in Programming mode.
When in the programming menu, press and hold Exit for at least 2 seconds to exit the programming menu. Press Program/select to confirm and return to the
metering display and exit the programming menu without saving your changes.
To save changes, use the Up and Down arrows to go to the End menu, then press Program/Select.
When not in the programming menu, press and hold for more than 2 seconds to view the information pages.
In Metering mode, press quickly to scroll through the energy counters.
4 Up Button - Press the Up button to browse menus and to increase values to be set.
5 Down Button - Press the Down button to browse menus and to decrease values to be set.
6 Program/select Button - Press and hold the Program/select button for at least 2 seconds to access the programming menu.

When in the programming menu, press Program/select to confirm the programmed values in the active page. Press Program/select to enter and exit edit mode
on the active page.

When not in the programming menu, press Program/select to select measured values for display. Press quickly to scroll through the metering display pages.
See Table 1 and Table 2 for a list of the measurement screens.

Rockwell Automation Publication 1420-UMO0TF-EN-P - January 2017 9



Chapter 1

PowerMonitor 500 Unit Overview

10

Additional Button Functions

Certain buttons have two functions. To access the second function, press and
hold the button for more than 2 seconds.

Displays PowerMonitor 500 information screens, which provide reference
standards, firmware revision, and year of manufacture.

Resets the max (maximum) of the displayed variables. You must press
Program/select to confirm the reset.

Resets the dmd (demand) of the displayed variables. You must press
Program/select to confirm the reset.

Q100"
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PowerMonitor 500 Unit Overview ~ Chapter 1
DISpl ay Features Figure 2 - Features
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Display Item | Description
1 Phase displacement indicator: inductive L, -L, or capacitive C, -C.
The sign is based on the direction of real power flow.
Positive = consuming power, negative = generating power.
See the Geometric Representation of Power and Power Factor in Appendix A for more information.
In Programming mode, the indicator displays E when a parameter can be edited.
2 Indicates the measured value phase (line-to-neutral L1 or line-to-line L12).
3 Indicates the measured value phase (line-to-neutral L2 or line-to-line L23).
4 Indicates the measured value phase (line-to-neutral L3 or line-to-line L31).
5 Engineering unit and multiplier indicator (k, M, V, W, A, var, PF, Hz, An).
6 ALR: the alarm display function is active. PROG: the programming function is active.
7 Area set aside for energy counters (see Table 1), text messages, date and time (format: dd.mm.yy/hh:mm).
8 Indicates that metering values are dmd (demand) or MAX (maximum) values.
o Display Icons
N Display Item | Description
@ 9 Indicates that the metering values displayed are system (three-phase) values.
[ 0] 10 Indicates a phase sequence error alarm for Voltage rotation.
E' n Configuration lock switch is not active. Always indicates unlocked.
12 Indication of serial RS-485/RS-232 data transmission (TX) and reception (RX).
Alarm Icons
Set
" e Indicates a high value alarm
% o Indicates a low value alarm
Rockwell Automation Publication 1420-UMO0TF-EN-P - January 2017 1"



Chapter1  PowerMonitor 500 Unit Overview

Table 1 and Table 2 provide a guide to navigation through the metering data
displays available on the front panel display. Row 1...Row 5 indicate the rows of
the display (see Figure 2 on page 11).

Selecting Data to Display

(i}
Press % for <2 seconds to cycle through the data that is displayed in Row
1 of the display.

(i)
Selected data for Row 1 remains displayed until % is pressed.

Table 1- Row 1Data

Parameters | 1 2 3 4 5 6 7 8 9 10
Row 1 Total kWh Total kVARh | Total kWh (- | Total kVARh | kWh (+) kVARh (+) | kWh (-) kVARh (-) Run Hours RTC
(+) (+) ) (-) part. part. part. part. (99999999.99)

Press @ for <2 seconds to cycle through the data that is displayed in
Rows 2...5 of the display.

Selected data for Rows 2...5 displays momentarily and then returns to the

default display.

Use Q and o to cycle through the max, instantaneous, and
demand (dmd) values.

IMPORTANT  The appropriate data is displayed based on the configured system. For
example, for delta (3P) systems, individual line data is not displayed for line-
to-neutral voltage, VA, VAR, W, and power factor.

Table 2 - Rows 2...5 Data

Parameters 0 1 2 3 4 5 6 7

Set

Row 2 VINZ VLLXE An Hz VAZ VARZ WX PFX

Row3 VL VL1-2 ALl - VAL VARL1 w1 PFL1

Row 4 VL2 VL12-3 AL2 - VAL2 VARL2 W12 PFL2

Row 5 Vi3 V131 AL3 - VAL3 VARL3 w3 PFL3
12 Rockwell Automation Publication 1420-UMO01F-EN-P - January 2017



PowerMonitor 500 Unit Overview

Chapter 1

o

To access information pages, press and hold @ for more than 2 seconds,

then press Q and a to select information items, as shown in

Table 3. After a period of inactivity, the information pages close, and the

display returns to the default screen.

IMPORTANT  Information items are not displayed for options that are not installed. For
example, a module that does not have the analog output option does not
display analog parameters (columns 11 and 12 in Table 3).
Table 3 - Rows 1...5 Information Pages
Page | 1 2 3 4 5 6 7 8 9 10 1 12 13 14 15
No.
Row | Serial Conn. Status Pulse Pulse Remote | AL1 AL2 AL3 AL4 Analog | Analog2 | COM IP XXXXX
1 Number | xxx Indicator | OUT1 oum2 out!” 10 M port“) Address | X XX:XX
€] (3PN/ Pulse kWh/ kWh/ (Real-
digits) | 3P/3P1/ | kWh KVARh | kVARK(! time
3P2/1P/ M ) clock)
2P)
Row |Yrxx | CTrA | 0.001... [ 0001 |xxxx |Out1l | Variable | Variable | Variable | Variable | HiE@ | HiE@ | AddXXX [ XXX | dAtE
2 1000 ...1000 | kWh/
kWh per | kWh/ kVARh
pulse kVARh | per
per pulse
pulse
Row | rEL 1.0...9 +/-tot/ | +/-tot/ | on/oFF | Set1 Set 1 Set 1 Set 1 0.0... ]0.0... |1...247 | XXX tiME
3 9.99% PAr PAr 9999k | 9999
Row [A10 | PtrA ou2  |Set2 |Set2 |Set2 [Set2 |HiA® | HIA® | bdr XXX
4
Row | 1...60 | 1.0...9 on/oFF | (measur | (measur | (measur | (measur | 0.0... [0.0... |9.6/ XXX
5 (min) 999 ement) | ement) | ement) | ement) | 100.0% | 100.0% | 19.2/
‘dmd’ 38.4/
115.2

(1)  If appropriate option is selected.

(2)  Hi.E corresponds to the configured Max Input for the analog output.

(3) Hi.A corresponds to the configured Max Output for the analog output.

Rockwell Automation Publication 1420-UMO01F-EN-P - January 2017
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Chapter1  PowerMonitor 500 Unit Overview

Figure 3 and 4 are examples of how the information pages are displayed.

Figure 3 - Information Page 2
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Figure 4 - Information Page 15
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Chapter 2

Installation and Wiring

Installation This section shows the dimensions of the unit for installation in a panel.

Figure 5 - Base Unit Dimensions
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Chapter 2

Installation and Wiring

16

Figure 8 - Installation in Panel

Figure 9 - Rear View of Unit Showing Wiring Terminals
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Installation and Wiring  Chapter 2

Wiring Diagrams

The PowerMonitor™ 500 unit can monitor various three-phase, single-phase,
and split-phase circuits. Select the voltage connections, current wiring, and
system metering mode to match the configuration of the circuit being
monitored.

Table 4 provides a key for you to select the proper wiring diagrams and system
metering modes.

Table 4 - Wiring Diagram Explanation

Circuit type No. of CTs | No. of PTs | Wiring Diagram | System
Configuration
3-phase, 4-wire Wye Unbalanced load 3 - Figure 12 3Pn
3 3
3-phase, 2-wire Wye Balanced load 1 - Figure 11 3P2
1 1
3-phase, 3-wire Delta Unbalanced load 3 - Figure 13 3P
2 -
Open Delta Unbalanced load 3 2 Figure 13 3P
2 2
Open Delta Balanced load 1 2 Figure 14 3P1
3-phase, Single (T Balanced load 1 - Figure 14 3P1
1 3
Split-phase 2 - Figure 15 2P
2 2
Single phase 1 - Figure 16 1P
1 1

The wiring diagrams in this manual are drawn with U.S. (NEMA) conventions.
For convenience, a connection diagram is shown in IEC style on the left and in
its corresponding NEMA style (used in the U.S.) on the right.

Figure 10 - Wiring Diagram Interpretation

Rockwell Automation Publication 1420-UMO0TF-EN-P - January 2017 17



Chapter2 Installation and Wiring

These diagrams are simplified. Wiring of the power monitor must comply with
all applicable codes, standards, and regulations. Protect voltage and control
power wiring with suitable overcurrent protection. Connect current
transformer (CT) secondary wiring through a suitable shorting terminal block.

IMPORTANT  In these diagrams, ‘balanced load’ configurations permit 3-phase
measurement by using only one phase connection. Unbalance in the
measured circuit affects the accuracy of the measurements.

Figure 11 - 3-phase, 2-wire Wye, Balanced Load
Meter Configuration: System = 3P.2

Line Line
PM 500 PM 500
L1 L2 13 N |m— L1 L2 13 N PT jm—————
Fuse | Fuse (VT) !
| |
nONE | ORI
! I H% ! I
T @ | T @ I
Shorting ! I Shorting = ! I
terminal block } I terminalblock  Ground } I
b ] I b I
+—(51 | —(s1 I
_c;r | O no [ CT | O noy
| | ! I
i L ] L 1
Load — Load —
Ground Ground
1-CT Connection 1-CT and1-PTA/T Connections
Figure 12 - 3-phase, 4-wire Wye, Unbalanced Load
Meter Configuration: System = 3P.n
Line
PM 500
L1 L2 L3 N PT1T. -
Fue (V1) | |
Line m—iHi—F@‘ !
L L2 N PM 500 | |
1 L3 - T PT2 | |
Fuse LG I Fuse  (VT2) } I
| LI () I
] | ] I
Fuse | | | |
1
] @ ! PT3 } }
Fuse I } Fuse  (VT3) | 1
1D =B m—iH —Q
I § I
R =
| | |
| =
|
Shorting I } Shorting Ground | }
terminal block } | terminal block I |
b | b 1 | I
+—(51 51
C;f | O " } lef } O " }
. - " . Lo "
b | | I
cT ,\J { @ T cT J | @ 2 !
~ @ " : @ "
. ‘ N
s1 | e L (51 !
,CST J { O 5o _CBT J l O 3|
I
L 3 [ i
Load Ground Load Ground
3-CT Connection 3-CT and3-PTA/T Connections
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Installation and Wiring  Chapter 2
Figure 13 - 3-phase, 3-wire Delta, Unbalanced Load
Meter Configuration: System = 3P
Line
Line PM 500
PM 500 L1 L2 L3 PT1 P
L1 L2 L3 fmm——— o Fuse (VT 1) | O :
Fuse | 111 b +—(L1
1 @ ! ” | !
| | e [N | |
@ | @ |
Fuse ! | g | !
I Fuse || I
L3 I I
O : o3 @
: @ | vT3) - : @ |
| |
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T | O 0! cT | no !
H | 1 |
1 0 SR 0 @
= S1 ! > +—(s1 !
CZT J : O 12 : _czT J | O 12 :
R ! & | R n SR
> 51 | ° S |
o °] ROR o ] )
= I = I
[ J [ J
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Li PM 500
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@ —©
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O AT
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3 o
C1T | @ I : C1T : @ I :
_._() | _|_<> |
| | | |
o —o—{:) | o _I_(:) |
| 12 : ! 12 :
o .—o—(:) o —l—(:)
| | | |
o \ | o | |
| CT | 3! 3! T | @ 3!
3 | 3 () |
| | | |
L | Lo |
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2-CT Connection (ARON) 2-CT and2-PTA/T Connections (ARON) (Open Delta)

Figure 14 - 3-phase, Single (T, Balanced Load

Meter Configuration: System = 3P.1

Line
PM 500
L1 L2 L3 N pT1 N
Fuse (‘VT1‘) ! I Line
1 @ 1 PM 500
”% | | L1 L2 L3 PT1 T )
| Fuse (VT 1) ! |
| | o o |
PT 2 | T |
Fuse (’VTZ.) ! | ”t | |
: @ | Fuse | |
||§ | | 4 |
| | - !
Fuse (\PITT g) ! : Fuse | |§ : :
o : @ | t+—T Tt i | @ |
||§ I ! o3 J | |
® o = | |
- : | Ground | @ |
|
Shorting Ground | : Shorting : |
or terminal block : | or terminal block f |
o ] o ]
S1 | +—(51 |
T
1 O o r 1 O o
e ! —®
L | | !
______ H |
Load = Load - T

Ground Ground

1-CT and3-PTA/T Connections

1-CT and2-PTA/T Connections

(Open Delta with balanced load)
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Chapter2 Installation and Wiring
Figure 15 - Split-phase
Meter Configuration: System = 2P
Line
Line oL N o1 _EM_SEO_,
L1 L2 PM 500 Fuse ~ (VT1) ! |
_____ o o | |
Fuse : | EED—§||§—"@, |
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Figure 16 - Single-phase
Meter Configuration: System = 1P
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Supply Power

Connect the PowerMonitor™ 500 unit to a source of supply power through
user-provided disconnecting means, such as a switch or circuit breaker close to
the power monitor. Provide overcurrent protection that is sized to protect the
wiring. Apply supply power only after all wiring connections are made to the
unit.

Figure 17 - Supply Power

120/240V AC 50/60Hz, or 120/240V DC
PowerMonitor 500

N v -

| v 4

F =250V (T) 630 mA

Factory Installed Option Wiring

Figure 18 - Pulse (digital) Outputs (P option)
O O

P D000 0
Out1 Out2 O I O
or 1 O @) O
eeceoee9 out1 0ut2

/77 VLN
123456738

Figure 19 - Analog Outputs (A option)
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Figure 20 - Serial RS-485 and RS-232 Communication Wiring (485 option)

RS-485 Port RS-232 Port
O O
o GND ano (3) o ©OND
ST @ ™ @ o T @7PC
14 14
RX @ RX @ RX @ﬁ
0o (A
8 o GND @ GND (4 —L :‘ GND o GND @
RS485 RS232 Q7T @— T @ - [rwsrzy>— P C g T
(2]
or—Ir—1 O X A Q) A~ @ ] A Z o @ | oot
eceoc060 g (D) O | ] B B+
// 1T T VN L
12345678 T = Termination

A- =Transmit minus
B+ = Transmit plus

IMPORTANT  Additional devices that are provided with RS-485 are connected in parallel.
The termination of the serial output is implemented only on the last
instrument of the network, with a jumper between (B+) and (T). The
jumper applies an internal termination resistance between (A-) and (B+).
The RS-232 and

RS-485 communication ports cannot be connected and used
simultaneously.
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Figure 21 - Ethernet Communication (ENT option)
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The PowerMonitor 500 unit connects to industry-standard Ethernet hubs and
switches by using standard CAT-5 UTP (unshielded twisted-pair) cables with
RJ45 connectors. Table 5 shows the cable and connector pin assignments.

Table 5 - Ethernet Network Connections

Terminal Signal
1 X+

2 TX-

3 RX+

4

5

6 RX-

7

8
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Notes:
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Chapter 3

Configure with the Display

Unit Configuration

TIP  For configuration of units with base firmware revision 11 and earlier, see
Appendix D.

The PowerMonitor™ 500 unit provides menu-based configuration
(programming) by using its front panel display. The programming menus let
you select parameters to edit, select digits within parameters, and increase or
decrease the value of each digit.

Place the unit in Programming mode by pressing Program/select (8) for about
2 seconds. The front panel displays the PASSWORD ? menu page 0 in Editing
mode. Enter the correct password by using the Up and Down arrows (the
default password is 0) and press Program/select. The front panel then displays
the BACKLIGHT menu page 10.

See the programming flowchart that begins on page 28 for a view of the
organization of programming menus and submenus. Each page is identified
with a number, which is displayed in the top right corner. Menu page numbers
end in zero, while submenu pages end in 1 through 9. For example, the System
page is menu 40. Likewise, the Dmd page is menu 70, and the demand interval
Time page is menu 72.

While you are programming the power monitor, the display items and control
b g g y

buttons function one way when you are navigating between menu or submenu
pages, and another way when you are editing a menu page.
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Table 6 - Front Panel Display Descriptions

Figure 22 - Front Panel Display
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Display Item | Description Navigating Menus Editing a Menu

1 Programming mode indicator Indicates programming mode.

2 Programming menu page Identifies the current programming menu page. See the programming flowchart that begins on page 28.

3 Editing mode indicator Does not appear. Indicates the parameter being edited.

4 Cursor Does not appear. Appears beneath the digit currently being edited.

5 Permitted range Displays the permitted range of values for the selected parameter.

6 Exit button « Whenin a menu page, exits Programming mode | « Moves the cursor one digit to the left.
without saving changes. Program/selectbutton | - When the leftmost digit is selected, dP is
confirms exit. indicated and you can change the decimal point

+ Whenin a submenu page, exits to menu page. and multiplier (see Edit Decimal Point and
Multiplier on page 27).

- When held for at least 2 seconds, cancels the edit
and restores the previous value of the selected
parameter.

7 Up button Selects the next higher-numbered menu or « Increments the value of the digit indicated by the

submenu page. cursor.

+ When dP is indicated, increments the decimal
point and multiplier.

Down button Selects the next lower-numbered menu of submenu | « Decrements the value of the digit indicated by
page. the cursor.

+ When dP is indicated, decrements the decimal
point and multiplier.

8 Program/select button « Pressand hold for 2 seconds to enter the Program | Stores the new value of the selected parameter, but
mode. does not save the new configuration to the power

+ Selects a menu page for editing. monitor.

« Whenin a menu page with submenus, displays
the first submenu page.

- After pressing the Exit button, confirms exit from
Programming mode without saving changes.

+From SAVE menu page 260, saves new
configuration and exits Programming mode.
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IMPORTANT  To save programming changes, navigate to the SAVE menu page 260 and
press Program/select. To exit the Programming mode without saving any
changes, press Exit and confirm by pressing Program/select. If no buttons
have been pressed for 2 minutes, the power monitor exits Programming
mode without saving any changes.

TIP  You can make programming changes by using the PowerMonitor 500
software.

Edit Decimal Point and Multiplier

When the cursor is beneath the last digit on the left, pressing Exit (6) lets you
change the decimal point and the multiplier (9) (k or M). The blinking ‘dP’
(decimal point) text (10) indicates this capability.

'
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—rd
-
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c
6o

i ity

To modify the decimal point position and the multiplier, use the Up and
Down arrow (7) to select the desired value.
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Configuration Flowchart

28

The following flowchart shows the configuration menus and submenus that

are accessed through the display. To navigate through the menu pages, use the
up and down arrows. To enter Edit mode or to access a submenu, press the
Program/select button. The menu pages available depend on your module

type.

PASSWORD ?

0..9999

correct?

BACKLIGHT 0..255 min

10

© m 1P; 2P; 3P; 3P.2; 3P.1; 3P.n

CT RATIO 1.0..9999

50

PT RATIO 1.0..9999

60

e 0 PASSWORD?: enter password by using up and
down arrows to change the digit. Use the Exit button
to move the cursor between digits. Press the
Program/select button to confirm password. The
default password is 0.

¢ 10 BACKLIGHT: adjusts backlight time from 0...255

minutes (0 = always on).
[

¢ 40 SYSTEM: this function lets you select the type of
electrical system.

See pages 17...20 for descriptions and wiring
diagrams that correspond to the system type
designations, such as, 3P and 3P.n.

¢ 50 CT RATIO: this function lets you select the value
of the CT ratio (primary/secondary ratio of the
current transformer being used). Example: if the CT
primary (current transformer) has a current of 300 A
and the secondary a current of 5 A, the CT ratio
corresponds to 60 (300 divided by 5).

¢ 60 PT RATIO: this function lets you select the value
of the PT (VT) ratio (primary/secondary ratio of the
potential/voltage transformer being used). Example:
if the primary of the connected PT is 20 kV and the
secondary is 100V, then the PT ratio corresponds to
200 (20,000 divided by 100). If the voltage level is
such that PTs are not required and are not in place,
configure the PT ratio to 1.0.
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¢ 70 DMD: This function lets you select the
calculation method of the DMD/AVG value of the

selected variable.

71 TYPE —» fixed/slide — 71 TYPE: select the type of Calculation mode to

01; 05; 10; be used for the DMD/AVG calculation.

70 72 TIME —> 15; 20; 30;

FIXED: The instrument calculates the

SYNC —» off/clock AVG/DMD value of the measured variable over
the selected interval, updates the AVG/DMD
value at the end of the interval, then resets and
starts a new calculation.

SLIDE: When first configured, the instrument
calculates the AVG/DMD value and updates its
value at the beginning after the first selected

FILTER S =9 0..100% interval. After the first interval, the instrument
calculates the AVG/DMD value every minute.
FILTER CO —P>1..256 After the calculation, the instrument generates a

window whose width is the selected interval and
that moves forward every minute.

— 72 TIME: select the time interval for the DMD/
AVG calculation. Default is 15 minutes.

Fixed

- 73 SYNC: select the Synchronization mode.
That mode is the method that controls the
calculation method of the average/demand
according to the selected time.

Where:

Pmax s the maximu power ¢ 100 FILTER: The digital filter makes it possible to

Pcis the contractual power

t1s the selected time period for the calculation of the AVG/DMD value stabilize thC dlsplay Of ﬂuctuating measurements.

See Digital Filtering Operation on page 33.

— 101 FILTER S: set the operating range (span) of
the digital filter. The value is expressed as a %
(filter to 0.0 means filter excluded).

— 102 FILTER CO: set the filtering coefficient of
the instantaneous measures. By increasing the
value, also the stability and the settling time of the
measures are increased.

Slide

IMPORTANT: Some specific menus display only if the relevant
modules are installed.
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ADDRESS

BAUDRATE

RS232-485

PARITY

-IP ADDRESS
121

122 ~SUBNET

124 -TCPIPPRT

-GATEWAY

125 -ACD

ENABLE
141

w2  VARIABLES

SET POINT1

143

SET POINT2

ON DELAY

VIRT AL 2 Same as VIRT ALARM 1

VIRT AL 3 Same as VIRT ALARM 1

VIRT AL 4 Same as VIRT ALARM 1

FUNCTION

AL LINK

AL STATUS

PULSE TYPE

184

185 PULSE WEIG

s OUTTEST

POWER TEST

187

Same as DIG OUT 1
190

—» 1.247

> 9600; 19200;
38400; 115200;

—J none/odd/even

—» WWW.XXX.yyy.22Z
— WWW.XXX.YYY.22Z

— WWW.XXX.yYY.22Z

—» 1...9999 (default = 502)

— yes/no (default = no)

— yes/no
> list of available
variables
—» 0.0..9999M
—P 0.0...9999M

— 0..9999 s

> Alarm/Pulse/
Remote

—» 1.4

— NE/ND

list of available
variables

—p 0.9999 s

— yes/no

—P 0..9999 kW

¢ 110 RS232-485: User settings for the RS-232 and

RS-485 serial communication ports.

¢ 120 ETHERNET: User settings for the Ethernet

communication port.

e 140 VIRT AL I: This virtual alarm function lets you

1

set the alarm parameters.

141 ENABLE: enable (YES) or disable (NO) the
alarm.

142 VARIABLES: set the variable to be linked to
the alarm.

143 SET 1: set the on alarm set point of the
variable.

144 SET 2: set the off alarm set point of the
variable.

145 ON DELAY: set a delay on activation of the
alarm.

80 DIG OUT I: This function lets you link a
virtual alarm to the digital relay output and to its
working parameters.

181 FUNCTION:

Alarm - the digital output is enabled when the
associated alarm status occurs.

Pulse - the measured energy is retransmitted by
the digital output with pulses.

Remote - the digital output can be controlled
through a command that is sent through the serial
communication port.

182 AL LINK: select the virtual alarm that it has
to be associated.

183 AL STATUS: ‘ND’ (normally de-energized
relay) or ‘NE’ (normally energized relay).

185 PULSE WEIG: selects the pulse weight
(kWh per pulse).

186 OUT TEST: Tests the digital output. YES
enables the test, No disables the test.

187 POWER TEST: sets a simulated power value
(kW) to test the energy pulse output. The
function remains active until you exit the
programming menu.
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201

202

203

204

205

210

—>

221

222

‘i

220 223

224

225

226

231

230

232

VARIABLES

MIN OUT

MAX OUT

MIN INPUT

MAX INPUT

Sameas AN OUT 1

TOTAL

PARTIAL

TOTAL +

TOTAL -

PARTIAL +

PARTIAL -

RESET MAX

RESET DMD

List of available
—> variables

—p 0.0..100.0%
— 0.0..100.0%

—P 0.0..9999V

—> 0.0..9999M

—p yes/no
—P yes/no
—P yes/no

—JP yes/no
— yes/no

—J yes/no
— yes/no

—J yes/no

¢ 200 AN OUT 1: User programming of the analog
outputs (0...20 mA).

— 201 VARIABLES: selects the variable to be
retransmitted with the analog output.

- 202 MIN OUTPUT: sets the value that is
expressed as % of the output range (0...20 mA)
that corresponds to the minimum measured value.

- 203 MAX OUTPUT: selects the value that is
expressed as % of the output range (0...20 mA)
that corresponds to the maximum measured value.

- 204 MIN INPUT: minimum value of the variable
input range, corresponds to the MIN OUTPUT’
value of the analog output.

- 205 MAX INPUT: maximum value of the variable
input range corresponds to the ' MAX OUTPUT’
value of the analog output.

220 METERS: reset the ENERGY METERS.

Choose among the following:

— 221 TOTAL: resets all total energy meters.
— 222 PARTIAL: resets all partial energy meters.

- 223 TOTAL +: resets the total meters of imported
energy.

— 224 TOTAL -: resets the total meters of exported
energy.

— 225 PARTIAL +: resets the partial meters of
imported energy.

— 226 PARTIAL -: resets the partial meters of
exported energy.

¢ 230 RESET: Resets the MAX or dmd stored values.
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32

241

242

243

244

245

246

247

—»  -FORMAT

-YEAR

-MONTH

-DAY

-HOUR

-MINUTE

-SECOND

—p EUUSA
_y. 2009..2099
—p 1.12
—p1..31

—» 0.23

—p 0..59

—0..59

Save the set
parameters and come
back to the measuring

mode.

¢ 240 CLOCK:

- 241 FORMAT: UE, sets the European time
format as 24h (00:00) or sets the time format as
12h (12:00 AM/PM).

- 242 YEAR: sets the current year.

— 243 MONTH: sets the current month.

— 244 DAY: sets the current day.

— 245 HOUR: sets the current hour.

— 246 MINUTE: sets the current minute.

— 247 SECOND: sets the current second.
¢ 250 CHANGE PAS: this function lets you modify
the PASS value with a new value (from 0...9999).
¢ 260 SAVE:

— To save programming changes, press Program/
select.

— To exit the Programming mode without saving any
changes, press Exit and confirm by pressing
Program/select.

— Ifno buttons are pressed for two minutes, the unit
exits Programming mode without saving changes.
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Digital Filtering Operation

Digital filtering smooths out the display of fluctuating values. The parameter
FILTER S defines the operating range of the filter. This operating range is
represented as a yellow band (each small square is one digit). While the
measured value (red curve in Figure 23) is within this band, the filter is active.
Once the value exceeds the operating range, the filter is deactivated and a new
band is active around the new value. The range of fluctuation (in digits) is a
good starting value for such parameters.

The parameter FILTER CO represents the filtering coefficient. The higher the
FILTER CO, the smoother the curve of the displayed values (black in

Figure 23). There is not a theoretical rule to define this parameter, it is set in
the field. One rule is to start with the value of the FILTER S coefficient and
then increase FILTER CO until the desired stability is reached.

The digital filter affects the values retransmitted both via serial communication
and analog output.

Figure 23 - Digital Filter
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Digital Filter Programming Examples
This section gives digital filter programming examples.
Example 1

This example describes how to stabilize the displayed value of the VL-N
variable, which fluctuates between 222V and 228V. The parameters of the
digital filter have to be programmed as follows.

FILTER S: The variable fluctuates within the mean value whose amplitude is
equal to £0.75% of the full scale rated value of the variable itself, which is
obtained by the following calculation:

(228 - 222)/ 2= +3V, then £37100/400V'= +0.75%
where 400V is the line-to-neutral rated value of a 1420-V2 unit input
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The FILTER S parameter, which represents the action range of the digital
filter, is programmed to a value that must be slightly higher than the percentage
amplitude of the fluctuation, for example, 1.0%.

FILTER CO: if the new value that is measured by the instrument is within the
action range of the filter, the new displayed value is obtained by adding
algebraically the previous value to the variation divided by the filtering
coefficient. As a consequence, a value higher than this coefficient implies a
longer settling time and therefore better stability. You generally obtain the best
result by setting the filtering coefficient to a value equal to at least 10 times the
range parameter value.

In the following example, 1.0*10=10, the stability of the filtering coefficient
can be improved by increasing the filtering coefficient; the allowed values are
included within 1 and 255.

Example 2

This example describes how to stabilize the value of the displayed System Real
Power (W), which fluctuates 300...320 kW. In this example, the load is
connected to the instrument with a 300/5 A CT and a direct measure of the
voltage.

The parameters of the digital filter must be programmed as follows.

FILTER S: the variable fluctuates within the mean value whose amplitude is
equal to £2.78% of the full scale rated value of this variable. This value is
obtained by the following calculation:

(320 - 300)/ 2= £10 kW,
then £10*100/360 kW= +2.78%,

where 360 kW is the rated value of the System Real Power of a 1420-V2
unit input, at the CT and VT ratios and obtained with the following
formula:

VILN*VT*IN*CT*3
Where:
VLN = rated input voltage (400V for the V1 input)
VT= primary/secondary ratio of the voltage transformer being used
IN = rated current (5 A)

CT = primary/secondary ratio of the voltage transformer being used (in

this example 400*1*5*60*3=360 kW).

The FILTER S parameter, which represents the digital filtering coefficient
action range, is programmed to a value that must be slightly higher than the
percentage of the fluctuation: for example 3.0%.
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FILTER CO: if the new value that is acquired by the unit is within the filtering
action range, the new displayed value is obtained by adding algebraically the
previous value to the variation divided by the filtering coefficient. As a
consequence, a value higher than this coefficient implies a higher settling time
and therefore better stability. Therefore, the best result is obtained by setting
the filtering coefficient to a value equal to at least 10 times the value of the
range parameters. In the example, 3.0*10=30. To improve the stability, you can
increase the filtering coefficient; the admitted values are included within

1 and 255.
Example 3

It is necessary to stabilize the value of the displayed variable A L1
(phase current 1), which fluctuates in the range 470 A and 486 A.

To be able to manage the alarm function and activation and deactivation of the
relay, this value is not to be subject to continuous fluctuations. In this example,
we have considered usinga 500/5 A CT. Program the parameters of the digital
filter as follows:

FILTER S: the variable fluctuates within the mean value whose amplitude is
equal to £1.60% of the full scale rated value of this variable (obtained with the
calculation:

(486 - 470)/ 2= +8 A, then £8*100/500 A= +1.60%
where 500 A is the value referred to the primary of the transformer being

used).

The FILTER S parameter, which represents the action range of the digital
filter, is programmed to a value slightly higher than the percentage amplitude
of the fluctuation, for example 2.0%.

FILTER CO: if the new value that is acquired by the instrument is within the
filtering action range, the new displayed value is calculated algebraically adding
to the previous value the variation divided by the filtering coefficient. As a
consequence, a higher value of this coefficient implies a higher settling time
and therefore better stability. Therefore, the best result is obtained setting the
filtering coefficient at a value equal to at least 10 times the value of the range
parameter. In the example, 2.0*10=20. To improve the stability, you can
increase the filtering coefficient; the admitted values are within 1 and 255.
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Ana'og Output COnfiguration These examples apply to units with catalog numbers 1420-V1A and 1420-

Examples

36

V2A.
Example 1: Power value retransmission with a 0...20 mA analog output.

This example describes how to retransmit measured power up to
100 kW with a 4...20 mA signal. Program the unit as follows:

e VARIABLE: WZ (system real power)

e MIN OUT: 20.0% means 4 mA. The calculation that is used is the
following:
(100*minimum output) / full scale output =100*4 mA/ 20 mA=20%

e MAX OUT: 100.0% means 20 mA. The calculation is the following:
(100*maximum output)/full scale output = 100*20 mA/20 mA= 100

e MININPUT: 0.0 k; the multiplier k, M, G can be selected on the unit
according to the chosen VT and CT values

e MAXINPUT: 100.0 k; the k, M, G multipliers can be selected on the
unit according to the selected VT and CT values

Example 2: Retransmission of the power factor (PF) value with the
0...20 mA analog output.

In this example, the unit is configured to retransmit the whole range of the
allowed values for the PF with a signal from 0...20 mA. The value of the PF
variable can vary between C0.001 and L0.000 (for each phase); these values,
when retransmitted, correspond to 0 mA and 20 mA. When the PF value is
equal to 1, the analog output value corresponds to the middle of the scale,
which is 10 mA. Program the instrument as follows:

o VARIABLE: PF L1 (or L2 or L3 or PFX)

¢ MINOUT:0.0%

¢ MAX OUT: 100.0%

e MININPUT: C0.001 (the C symbol shows a CAPACITIVE value)

e MAXINPUT: L0.001 (the L symbol shows an INDUCTIVE value).
1.0.001 has been chosen as minimum value to be set to avoid undesirable
rapid changes of the outputs
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Alarm Configuration
Example

These examples apply to units with catalog numbers 1420-V1P and 1420-V2P.

This example describes an alarm when a measured real power value exceeds a
programmed threshold. For example, when 300 kW are exceeded, the alarm
occurs and the load that is controlled by the relay output is disconnected.

IMPORTANT  The PowerMonitor 500 unit is not intended to be applied as a protective

device.

An ‘UP’ alarm is selected. The recommended programming is the following:

ENABLE: YES

VARIABLES: W system (W-)

SET POINT 1: 300 kW

SET POINT 2: 295 kW

ON DELAY: set the desired number of seconds, for example 5 seconds

A

300 kW

/ 295kW

v

I ) o—o )

v

To program a DOWN’ alarm, configure SET POINT 1 to be a lower value
than SET POINT 2.
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Notes:
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EtherNet/IP Communication

Communication

EtherNet/IP communication is supported in PowerMonitor™ 500 units that
are ordered with optional Ethernet communication. Communication
parameters in the power monitor must be configured. See Unit Configuration
on page 25. The Ethernet communication port supports 100 or 10 Mbps data
rate, half-duplex, or full-duplex.

TIP  The Ethernet hardware address (MACID) is printed on the unit label.

The PowerMonitor 500 unit provides nine Assembly Instances that contain
real-time, maximum, demand, energy, and status data that can be read by a
client by using implicit messaging (Class 1) or Explicit Messaging (Class 3 or
UCMM).

Appendix A lists the Assembly Instances, sizes, data types, and other details.
The power monitor returns EtherNet/IP data as little-endian, the same byte
order that is used in the Logix family of programmable controllers.

Figure 24 - Byte Order Example
< Word >

<«— Low Byte (LSB) > High Byte (MSB) —— >

15(14(13(12(11(10]9 |8 |7 |6|5]|4]|3]|2]1]0

T

MSb (Most Significant Bit) (Least Significant Bit) LSh

The power monitor supports the following communication commands:
o CIP Generic Assembly Object (Class 04), Get_Attribute_Single
(Service Code 0xOE) for Attribute 3 (data)

¢ CIP Generic Assembly Object (Class 04), Get_Attribute_Single
(Service Code 0xOE) for Attribute 4 (size in bytes)

IMPORTANT  The power monitor does not support configuration or commands on

EtherNet/IP network. To write the configuration of command data, refer to
the section on Modbus Communication on page 45.

See Appendix C for additional information on the EtherNet/IP

communication implementation in the PowerMonitor 500 unit.
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Electronic Data Sheet (EDS)

The EDS file is used to convey device configuration data that is provided by the
manufacturer. You can obtain EDS files for the PowerMonitor 500 unit by
downloading the file from the following website:

http://compatibility.rockwellautomation.com/Pages/MultiProductDownload.aspx

You can install EDS files on your computer by using the EDS Hardware
Installation Tool that comes with RSLinx” Classic software,
RSNetWorx™ for EtherNet/IP software, or other tools.

Explicit Messaging - Message Setup with CIP Generic

The following example shows how to configure your message instruction to
read from a data table in the power monitor by using a CIP Generic message
type for the Studio 5000 Logix Designer” application. This setup applies to
ControlLogix® and CompactLogix™ programmable logic controllers. The CIP
Generic message type does not support single element reads or writes. In this
example, we read the Real-time Metering Values (Voltage and Current) data
table from the power monitor.
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We assume that you are familiar with basic message programming in a Logix
controller. Once you configure the logic, message tag, destination tag, and
message instruction, follow these steps to configure the message. This example
uses a CompactLogix™ controller, revision 20.

1. Choose the appropriate parameters in the Message Configuration

window.

Parameter Choice

Message Type Choose message type CIP Generic.

Service Type Read: Select service type Get Attribute Single (E hex)

Instance See Appendix A for the CIP Instance of the data table to read. In this example, the power
monitor Real-time Metering Values (Voltage and Current) data table is instance 101 (decimal).

Class 4 hex

Attribute 3 hex

Destination Get Attribute Single - This element is the first element of the controller tag that stores the data
being read. The tag is an array of the applicable data type the same length as the Assembly
Instance; in this example, 12 REAL elements.

Source Element | Not applicable to a Read

Source Length Not applicable to a Read
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2. Click the Communication tab and enter the path and method.

3. Click OK to complete message setup.

Path Method

<Ethernet Module, Port (always 2 for Ethernet), Power Monitor IP Address> ap

Implicit Messaging - Generic Ethernet Module Input Data
Connection

The PowerMonitor 500 unit with EtherNet/IP communication supports Class
1 connections to its nine Assembly Instances. To configure a Class 1
connection to a selected Assembly Instance with a Logix controller, follow
these steps.

1. Open the controller program offline in the Logix Designer application
(or online in Program mode if you are using a ControlLogix® controller).

2. In the I/O configuration tree, right-click the Ethernet communication
module (for example, 1756-EN2T), and choose New Module.

3. From the Communication pull-down menu, choose ETHERNET-
MODULE Generic Ethernet Module.
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4. Enter the setup parameters as listed in this dialog box and explained in
Table 7.
Module Properties Report: ENET (ETHERNET-MODULE 1.1} |
General | Connestion | Module Info |
Type: ETHERMET-MODULE Generic Ethemet Madule
Vendor  Allen-Bradiey
Parent: EMET :
Name:  [PM500100 Bl el
Descriptiar: ] Instance:  Sizet
Input: [l [0 = @en
Comn Format:{Input Data - SIHT j 0 -
; Configuration: o 8bit
?:dl';j;d'[";j NamfsW Statuz [nput: ||: F
€ Host Name: l— Status Cutput: I—
Status: Offline ’TI Cancel | Apply | Help
Table 7 - Module Properties Setup Parameters
Item Choices
General Tab
Name Required; must be IEC 1131-3 compliant
Description Optional
Comm Format Depends on selected Assembly Instance”
Address/Host Name IP Address IP address of target PowerMonitor 500 unit
Host Name Not applicable
Connection Parameters Assembly Instance Size Comm Format Data Table Description
Input (select one) 100 20 Input Data - SINT Product Information
101 12 Input Data - REAL Real-time Voltage and Current
102 18 Input Data - REAL Real-time Power, PF, Frequency
103 12 Input Data - REAL Max Voltage and Current
104 17 Input Data - REAL Max Power, PF, Frequency
105 12 Input Data - REAL Dmd Voltage and Current
106 17 Input Data - REAL Dmd Power, PF, Frequency
107 18 Input Data - REAL Energy Meters
108 2 Input Data - INT Alarm and Output Status
Output 98 N/A Inst. 98 used for Input Only connection
99 N/A Inst. 99 used for Listen Only connection'”)
Configuration 3 0 Instance 3 is a placeholder
only
Connection Tab
RPI 100 ms or greater
Inhibit Module Optional - unchecked by default
Major Fault Optional - unchecked by default

Unicast Connection

Optional - checked by default

(1) Use the Listen Only connection only when an Input Only connection exists with another controller.
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S. When finished, click OK to save the new module.

The module updates its input tag <Name>.I.Data at the Requested

Packet Interval (RPI).
= PME00_i1 00 ol ol AB-ETHERNET .
[=PMS00_i100: . D ata (oo} {...1 8500 SINT[20]

[+ PMB00_1 00 Datald] Iy 5L SINT
[+-PM500_i100:].Drata[1] g Decimal SIMNT
[H-PMB00_i100 1 Datal?] Y A501 SINT
[+ PMB00_ 100 Datal3] 1 Decimal SINT
[+-PM500_i100:1.Drata[4] ‘500! ASCI SIMNT
[£-PMB00_i100 1. Datal5] 0 Decimal SINT
[+ PMB00_1 00 Datal5] B A5CI SINT
[+-PM500_i100:1.Dratal 7] N ASCI SIMNT
[H-PMB00_i100 1 Datal3] g A501 SINT
[+ PMB00_1 0] Diatal] 5 A5CI SINT
[+|-PH500_i100:1.Crata[10] ey ASCI SIMNT
[+-PM500_i100:1.Datal11] ‘o ASCI SINT
[+ PMB00_i1 0 Dital12] o A5CI SINT
[+-P500_i100:1.Cratal13] o ASCI SIMNT
[+-PM500_i100:1.Datal14] ‘6! ASCI SINT
[+ PMB00_i1 0 Dital15] o A5CI SINT
[+-P500_i100:1.Crata[16] o ASCI SIMNT
[+-PM500_i100:1.Datal1 7] ‘o’ ASCI SIMNT
[+ PMB00_1 0 Dital18] Y A5CI SINT
[+-P500_i100:1.Crata[19] ‘500! ASCI SIMNT

You can use additional programming to show the data in another way.
Instances 101...107 show data in the REAL, or floating point, format.
However, Instance 100 combines ASCII characters with numeric byte (SIN'T)
values.

This program displays the contents of Instance 100 in a more human-readable
fashion:

e The XIC instruction on tag ‘bool_Convert_i100’ enables the
conversion.

e The first CPS instruction copies the first 6 bytes of the module input
data tag.

e The MOV instruction sets the serial number string length to 13.

e The last CPS instruction copies the serial number from the module
input data tag that starts at element (byte) 6.

Model Code (A = Y2,

B=%1) Serial Mumber
bool_Corvvert_i100 PS hfi0rty
n 1 E Synchronous Copy File Mave
Source PMS00_j1 00 Datal0] Source 13
Dest PMS00_i100_Converted Model_Code
Length ] Dest PMS00_i100_Converted Serial_Mumber LEMN
13 4
Serial Mumber
PS
— Synchronous Copy File
Source PRS00 _i1 00:| Data[)
Dezt PMWSO0_j100_Converted Serial_Mumber DATA[D]
Lencgth 13
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The destinations of the CPS instructions are in a tag with a user-defined data

tpr.
Mame: IPMSDD_Insn il
Description: ;I
J=]
Members: Data Type Size: 96 byte(s)

Mame Data Type Style Description External Access
Mode_Code SINT ASCI Model Code [4 =%2, B =%1) Read Only
Base_Firmware_Yersion SINT Decimal Firmware Rev Mumber Read Only
EtherNetP_todel_Code SINT ASCI EtherNet/IP Model Code Fead Only
EthertetlP_Firmware_ersion SINT Decimal Ethertet/IP Fimware Fey Mumber Read Only
&nalog_Output_Model Code SINT ASCI Analog Output Made! Code (If Exists)  |Fead Only
Analog_Output_Firmware_Revision | SINT Decimal tinalog Output Firmware Fey Fead Only

[=1 Serial_Mumber STRING Serial Number Read Only

——LEM DINT Diecimal Fead Only
——DATA SINT[82] ASCI FRiead Only

The destination tag shows the data in this way.

[=1-PH500_i100_Converted fTooal F
[+-PM500_i100_Corverted Model Code 'A'||ASCH 4 Model Code (& =%2. B =41]
[+-PM500_i100_Converted Base_Fimware_Version g | | Decimal 4| Firrnware Fev Mumnber
[+-Pr500_i100_Converted EtherMellP_todel_Code 'A'||ASCH 4 EtherMet/IP todel Code
[+H-PM500_i100_Corrverted EtherMetlP_Fimware_Yersion 1| |Decimal 4 EtherMet/IP Firmware Fev Mumber
[+-Pr500_i100_Converted Analog_Output_Model_Code 1500 | |ASCIH 4 Analog Output bModel Code [IF Exists]
[+-Pr500_i100_Converted Analog_Output_Firmware_Revision 0| | Decimal 4 Analog Output Fimnware Bey
[=-Pr500_i100_Converted Serial Mumber 'BN06400060004 " 4 Serial Mumber

[+]-PA500_i100_Converted. Serial_Mumber.LEM 13| | Decimal [| Serial Murnber
-F‘MEDD_i‘I 00_Converted. Serial_Mumber DATA L. | |ASCH 4 Serial Murnber
Modbus Communication For a complete description of the MODBUS protocol refer to the following

documents that can be downloaded from http://www.modbus.org:

e Modbus_Application_Protocol_V1_1la
¢ Modbus_Messaging Implementation_Guide_V1_0a

Modbus Functions Supported

Modbus RT'U is supported in PowerMonitor 500 units that are ordered with
optional RS-485/RS-232 communication. In addition, Modbus TCP/IP is
supported in units that are ordered with optional Ethernet communication.
Communication parameters in the power monitor must be configured. See the
Unit Configuration section of this manual.

IMPORTANT  We recommend that you use Modbus TCP/IP to configure or write to the
PowerMonitor 500 unit and that you use Ethernet/IP to read the
PowerMonitor 500 unit.
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The PowerMonitor 500 unit supports the following Modbus functions:
e 0x03 - Read n Holding Registers
e 0x04 - Read n Input Register
e 0x06 - Write one Holding Register
e 0x10 - Write multiple registers
e 0x08 - Diagnostic (with subfunction code 0x00)
o 0x42 - Read n Special Registers (vendor specific)

o Broadcast mode (write command on address 00h)

In this section, Modbus addresses are indicated in two ways. The ‘Modbus
address’ is expressed as the 6-digit input register address (example: 300123),
used with Modbus function code 0x04. The ‘Physical address’ is the
hexadecimal representation of the word address that is included in the
communication frame.

Modbus function 0x04 can be used with the Modbus address by substituting a
4 for the first digit (example: 400123). With that distinction, functions 0x03
and 0x04 return the same data.

To avoid errors due to signal reflections or line coupling, a termination resistor
must be connected at the RS-485 ports of the master station and of the furthest
power monitor from the master station. In the PowerMonitor 500, you can
implement a jumper between (B+) and (T) to apply the required termination
resistance between (A-) and (B+) internally. Termination on both ends is
necessary even in case of point-to-point connection, with short distances.

The GND connection is optional if a shielded cable is used. For connections
longer than 1000 m (3280 ft), a line amplifier is necessary.

Data Types Supported
Format Description Bits Range
INT Integer 16 -32768...32767
UNIT Unsigned Integer 16 0...65535
DINT Double integer 32 LU0
UDINT Unsigned Double Integer 32 0.2
ULINT Unsigned long Integer 64 0...2%7
REAL Single-precision Floating Point 32 (1412787 . 28

The IEEE754 representation of a 32-bit Floating Point number as an Integer is
defined as follows.

Bits

31 30...23 22..0

Sign Exponent Mantissa

Value= (-1 )Sign*Z(Exp onent127)x | Mantissa
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Modbus Register Format
Modbus registers are 16-bit words that are organized as shown in the following

diagram.

<+— Holding Register (word)
High Byte (MSB) Low Byte (LSB)

»
>

»
L

<

(15 {1a |3 {12 | o] of 8] 7] 6 5| 4] 3] 2] 1] o]

MSb (Most Significant Bit) (Least Significant Bit) LSh

32-bit and 64-bit Data types that are presented as arrays of single registers in
LSW (least significant word) to MSW (most significant word) order.
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Notes:
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PowerMonitor 500 Unit Data Tables

Summary of Data Tables The Data Table Summary Index table summarizes all data tables available and

their general attributes.

Table 8 - Data Table Summary Index

Name of Data Table Read Write Modbus Starting CIP Assy. Instance ID | No. of Elements | See Page
Address (decimal)
Product Information X 300001 100 10 51
Real-time Metering Values (voltage and current) X 300081 101 12 52
Real-time Metering Values (power, PF, X 300105 102 18 53
frequenc
Maximum Metering Values (voltage and current) X 300337 103 12 54
Maximum Metering Values (power, PF, X 300361 104 17 55
frequenc
DMD Metering Values (voltage and current) X 300849 105 12 26
DMD Metering Values (power, PF, frequency) X 300873 106 17 57
Total and Partial Energy Meters - EtherNet/IP X 301281 107 18 58
Data Table
Configuration - Base Unit: Read and Write X X 304097 - 79 59
Configuration - Alarms X X Varies - 16 60
Configuration - RS-485/RS-232 Communication X X 304356 - 17 60
Configuration - Analog Outputs: Read and Write X X 304609 - 32 61
Analog Output Configuration Parameters X X Varies - 16 61
Configuration - Digital Relay Outputs: Read and X X 304865 - 12 62
Write
Commands: Write-only X 312369 - 45 63
Alarm and Qutput Status X 316385 108 2 65

(1) To obtain the physical address, subtract 300001 from the Modbus address, and convert the result to hexadecimal. Example: Physical address 0x000B corresponds to Modbus address
300012.
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Geometric Representation of Power and power factor values are signed values in accordance with EN 62053

Power and Power Factor

50

and as indicated in the diagram. Inductive or lagging power factor (Quadrant I
and III) is indicated by a positive power factor value. Capacitive or leading
power factor (Quadrant IT and IV) is indicated by a negative power factor
value. The PowerMonitor™ 500 unit indicates the quadrant by using +/- L or
+/- C as shown in Figure 25.

Figure 25 - Power and Power Factor Diagram
-W +W - W = Exported real power

< >
— =

PF<0,-C PF >0,

+ W = Imported real power

+ VAR = Imported reactive
power

+VAR

- VAR = Exported reactive

power
-VAR

PF>0,"-Ll PF<0,'C
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Data Tables

These tables detail each specific data table and its associated elements, such as
address, length, description, and format.

IMPORTANT  In the data tables, the X symbol is used to indicate 3-phase or system
values. The context determines whether the symbol indicates average (for
example, voltage) or total (for example, power) values.

Product Information

Table 9 - Table Properties

CIP Assembly Instance 100
No. of Elements 10
Length in Words 10
Data Type UINT
Data Access Read Only
Table 10 - Product Information Data Table
Element Modbus Length | Description / Units Data Notes
Address (words) Format
1 300001 1 Base firmware revision UINT MSB: ASCII code for model (A=V2,B=V1)
LSB: numeric number for revision
2 300002 1 EtherNet/IP module firmware revision UINT MSB: ASCII code for model
LSB: numeric number for revision
3 300003 1 Analog output module firmware revision (if exists) UINT MSB: ASCII code for model
LSB: numeric number for revision
4 300033 1 Letter 1 (from SX) UINT MSB: ASCII code
Letter 2 (from SX) LSB: ASCII code
5 300034 1 Letter 3 (from SX) UINT MSB: ASCII code
Letter 4 (from SX) LSB: ASCll code
6 300035 1 Letter 5 (from SX) UINT MSB: ASCII code
Letter 6 (from SX) LSB: ASCII code
7 300036 1 Letter 7 (from SX) UINT MSB: ASCII code
Letter 8 (from SX) LSB: ASCll code
8 300037 1 Letter 9 (from SX) UINT MSB: ASCII code
Letter 10 (from SX) LSB: ASCII code
9 300038 1 Letter 11 (from SX) UINT MSB: ASCII code
Letter 12 (from SX) LSB: ASCll code
10 300039 1 Letter 13 (from SX) UINT MSB: ASCII code
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Real-time Metering Values (voltage and current)

Table 11 - Table Properties

CIP Assembly Instance 101

No. of Elements 12

Length in Words 24

Data Type REAL
Data Access Read Only

Table 12 - Real-time Metering Values (voltage and current) Data Table

Element Modbus Length | Description / Units Data Format Notes
Address (words)

0 300081 2 VLI-N REAL

1 300083 2 VL2-N REAL

2 300085 2 VL3-N REAL

3 300087 2 VINY REAL

4 300089 2 VL1-L2 REAL

5 300091 2 VI02-13 REAL

6 300093 2 VI3-11 REAL

7 300095 2 VILY, REAL

8 300097 2 ALl REAL

9 300099 2 AL2 REAL

10 300101 2 AL3 REAL

n 300103 2 AN REAL (alculated by instrument base
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Real-time Metering Values (power, PF, frequency)

Table 13 - Table Properties

CIP Assembly Instance 102

No. of Elements 18

Length in Words 36

Data Type REAL
Data Access Read Only

Table 14 - Real-time Metering Values (power, PF, frequency) Data Table

Element Modbus Length | Description / Units Data Format Notes
Address (words)

0 300105 2 w1 REAL

1 300107 2 w2 REAL

2 300109 2 WiL3 REAL

3 300111 2 WX REAL

4 300113 2 VAL REAL

5 300115 2 VAL2 REAL

6 300117 2 VAL3 REAL

7 300119 2 VAY REAL

8 300121 2 VARL1 REAL

9 300123 2 VAR L2 REAL

10 300125 2 VAR L3 REAL

n 300127 2 VAR, REAL

12 300129 2 PFL1 REAL Negative values correspond to lead (C), positive values
correspond to lag (L)

13 300131 2 PFL2 REAL

14 300133 2 PFL3 REAL

15 300135 2 PF REAL

16 300137 2 Hz REAL

17 300139 2 Voltage phase sequence REAL 1=L1-L2-L3 voltage rotation
-1=Not L1-L2-L3 voltage rotation
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Maximum Metering Values (voltage and current)

Table 15 - Table Properties

CIP Assembly Instance 103

No. of Elements 12

Length in Words 24

Data Type REAL
Data Access Read Only

Table 16 - Maximum Metering Values (voltage and current) Data Table

Element Modbus Length | Description / Units Data Format Notes
Address (words)
0 300337 2 MaxVL1-N REAL
1 300339 2 Max VL2-N REAL
2 300341 2 Max V L3-N REAL
3 300343 2 Max VLN REAL
4 300345 2 Max V L1-12 REAL
5 300347 2 Max V L2-13 REAL
6 300349 2 Max V L3-L1 REAL
7 300351 2 MaxVL-L Y REAL
8 300353 2 MaxA L1 REAL
9 300355 2 Max A L2 REAL
10 300357 2 Max A L3 REAL
n 300359 2 Max AN REAL
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Maximum Metering Values (power, PF, frequency)

Table 17 - Table Properties

CIP Assembly Instance 104
No. of Elements 17
Length in Words 34
Data Type REAL
Data Access Read Only
Table 18 - Maximum Metering Values (power, PF, frequency) Data Table
Element Modbus Length | Description / Units Data Format Notes
Address (words)
0 300361 2 Max W L1 REAL
1 300363 2 Max W L2 REAL
2 300365 2 Max W L3 REAL
3 300367 2 MaxW 33 REAL
4 300369 2 Max VA L1 REAL
5 300371 2 Max VA L2 REAL
6 300373 2 Max VA L3 REAL
7 300375 2 Max VA Y REAL
8 300377 2 Max VAR L1 REAL Negative values correspond to lead (C), positive values
correspond to lag (L)
9 300379 2 Max VAR L2 REAL
10 300381 2 Max VAR L3 REAL
n 300383 2 Max VAR X REAL
12 300385 2 Max PF L1 REAL The Max PF displayed corresponds to the PF value with the
13 300387 2 Max PF L2 REAL largest phase angle.
14 300389 2 Max PF L3 REAL
15 300391 2 Max PF > REAL
16 300393 2 Max Hz REAL
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DMD Metering Values (voltage and current)

Table 19 - Table Properties

CIP Assembly Instance 105

No. of Elements 12

Length in Words 24

Data Type REAL
Data Access Read Only

Table 20 - DMD Metering Values (voltage and current) Data Table

Element Modbus Length | Description/ Units Data Format Notes
Address (words)
0 300849 2 DMDVL1-N REAL
1 300851 2 DMDVL2-N REAL
2 300853 2 DMD V L3-N REAL
3 300855 2 DMDVL-NY REAL
4 300857 2 DMDVL1-12 REAL
5 300859 2 DMDV L2-13 REAL
6 300861 2 DMDVL3-L1 REAL
7 300863 2 DMDVL-LY, REAL
8 300865 2 DMDAL1 REAL
9 300867 2 DMDAL2 REAL
10 300869 2 DMDAL3 REAL
1 300871 2 DMD AN REAL
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DMD Metering Values (power, PF, frequency)

Table 21 - Table Properties

CIP Assembly Instance 106
No. of Elements 17
Length in Words 34
Data Type REAL
Data Access Read Only
Table 22 - DMD Metering Values (power, PF, frequency) Data Table
Element Modbus Length | Description/ Units Data Format Notes
Address (words)
0 300873 2 DMDW L1 REAL
1 300875 2 DMD W L2 REAL
2 300877 2 DMDW L3 REAL
3 300879 2 DMDW > REAL
4 300881 2 DMDVAL1 REAL
5 300883 2 DMDVAL2 REAL
6 300885 2 DMDVAL3 REAL
7 300887 2 DMDVAY, REAL
8 300889 2 DMD VAR L1 REAL Negative values correspond to lead (C), positive values
correspond to lag (L)
9 300891 2 DMD VAR L2 REAL
10 300893 2 DMD VAR L3 REAL
n 300895 2 DMD VAR Y. REAL
12 300897 2 DMD PFL1 REAL
13 300899 2 DMD PF L2 REAL
14 300901 2 DMD PF L3 REAL
15 300903 2 DMD PF > REAL
16 300905 2 DMD Hz REAL
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Total and Partial Energy Meters - EtherNet/IP Data Table

Table 23 - Table Properties

CIP Assembly Instance 107

No. of Elements 18
Length in Words 36

Data Type REAL
Data Access Read Only

Table 24 - Total and Partial Energy Meters - EtherNet/IP Data Table

Element Length Description / Units Data Format Notes

(words)
0 2 Total kWh-+ REAL Range 0.0 ... 999,999.999
1 2 Total GWh+ REAL Range0... 9,999,999
2 2 Total KVARh-+ REAL Range 0.0 ... 999,999.999
3 2 Total GVARh+ REAL Range0 ... 9,999,999
4 2 Total kWh- REAL Range 0.0 ... 999,999.999
5 2 Total GWh- REAL Range0 ... 9,999,999
6 2 Total kVARh- REAL Range 0.0 ... 999,999.999
7 2 Total GVARh- REAL Range 0 ... 9,999,999
8 2 Partial kWh+ REAL Range 0.0 ... 999,999.999
9 2 Partial GWh+ REAL Range0 ... 9,999,999
10 2 Partial kVARh+ REAL Range 0.0 ... 999,999.999
n 2 Partial GVARh+ REAL Range0 ... 9,999,999
12 2 Partial kWh- REAL Range 0.0 ... 999,999.999
13 2 Partial GWh- REAL Range0... 9,999,999
14 2 Partial kVARh- REAL Range 0.0 ... 999,999.999
15 2 Partial GVARh- REAL Range0 ... 9,999,999
16 2 Hours counter REAL
17 2 Minutes counter REAL Range0...59
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Table 25 - Energy Metering Values Modbus - Read-only

Modbus Length | Description/ Units Data Format Notes

Address (words)

301281 4 Total kWh+ ULINT Values in Wh or varh

301285 4 Total KVARh+ ULINT

301289 4 Total kWh- ULINT

301293 4 Total kVARh- ULINT

301297 4 Partial kWh+ ULINT

301301 4 Partial KVARh+ ULINT

301305 4 Partial kWh- ULINT

301309 4 Partial KVARh- ULINT

301313 4 Hours counter ULINT Hours value: Integer part got from the division of the counter by
100-Minutes value: rest of the previous computation (decimal part)

Table 26 - Configuration - Base Unit: Read and Write

Modbus Length | Description/ Units Data Format Notes

Address (words)

304097 1 Password UINT Minimum valid value: 0d Maximum valid value: 9999d

304098 1 Electrical system selection UINT Value =0: 1P (1-phase 2-wire) Value =1: 2P (2-phase 3-wire)
Value=2: 3P (3-phase 3-wire) Value=3: 3P2 (3-phase 2-wire) one
current and 1-phase (L1) to neutral voltage measurement)
Value=4: 3P1 (3-phase 4-wire one current and 3-phase to neutral
voltage measurements) Value=5: 3PN (default =3PN)

304099 1 Reserved UINT

304101 1 Backlight mode UINT The timing backlight is programmable from 0. .. 255 minutes
(0 = always ON)

304107 1 DMD - Calculation UINT Selection of the DMD calculation mode Value=0: Fixed Value=1:
Slide - only for W3- and VAY

304108 1 DMD - Time interval UINT Value=0: 1 min Value=1: 5 min Value=2: 10 min Value=3: 15 min
Value=4: 20 min Value=>5: 30 min Value=6: 60 min

304110 1 DMD - Synchronization UINT Synchronization selection mode Value=0: OFF Value=1: Clock

304121 2 (T - Current transformer ratio REAL 1.0...9999.0

304123 2 VT(PT) - Voltage transformer ratio | REAL 1.0...9999.0

304127 2 Filter Span parameter REAL Value min=0.0
Value max = 100.0 (Disabled = 0.0)

304129 2 Filter Coefficient REAL Value min=1.0
Value max = 256.0

304177 16 Virtual Alarm AL1 (LED 1) Customized See the Table 27

304193 16 Virtual Alarm AL2 (LED 2) Base Alarm data structure

304209 16 Virtual Alarm AL3 (LED 3)

304225 16 Virtual Alarm AL4 (LED 4)
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Table 27 - Configuration - Alarms

Modbus Length
Address (words)

Description / Units

Data Format

Notes

Blockaddress | 1 Alarm N - Enabling UINT Value=1: alarm N enabled Value=0: alarm N disabled All other

+0 values are considered as value=0

Blockaddress | 1 Alarm N - Variable type to be linked | UINT See the Connected Variable List (Table 45)

+1 to

Blockaddress | 1 Alarm N - Delay ON activation (s) UINT Value min=0 Value max=3600 If the set value exceeds the allowed

+2 range, the instrument automatically sets the value to 0

Blockaddress | 2 Alarm N — Set point 1 REAL Value min =-9999M Value max = 9999M If the set value exceeds

+3 the allowed range, the instrument automatically sets the value to
0.000

Blockaddress | 2 Alarm N — Set point 2 REAL Value min =-9999M Value max = 9999M If the set value exceeds

+5 the allowed range, the instrument automatically sets the value to
0.000

Blockaddress | 9 Reserved

+7

Table 28 - Configuration - RS-485/RS-232 Communication

Modbus Length | Description / Units Data Format Notes
Address (words)
304356 1 (lock format UINT 0=24h/12h 1=AM-PM
304357 1 Clock daylight-saving UINT Value=0: NO Value=1: YES
304358 1 Clock calendar: Year 7 UINT 2009...2099
304359 1 Clock calendar: Month (" UINT 1..12
304360 1 Clock calendar: Day UINT 1..31
304361 1 Clock: Hour" UINT 0..3
304362 1 Clock: Minutes (" UINT 0...59
304363 1 Clock: Seconds (7 UINT 0...59
304364 1 Daylight-saving: month in whichto | UINT 1...12
increase the hour (+1H)
304365 1 Daylight-saving: Sunday in whichto | UINT 0...4 (0= last Sunday of the month)
increase the hour (+1H)
304366 1 Daylight-saving: hour in which to UINT 0...23 (24h format only)
increase the hour (+1H)
304367 1 Daylight-saving: month in whichto | UINT 1...12
decrease the hour (-1H)
304368 1 Daylight-saving: Sunday in whichto | UINT 0...4 (0= last Sunday of the month)
decrease the hour (-1H)
304369 1 Daylight-saving: hour in which to UINT 0...23 (24h format only)
decrease the hour (-1H)
304401 1 RS-485 instrument address UINT Value min = 1Value max = 247 If the set value exceeds the allowed
selection’ range, the instrument automatically sets the value to 1
304402 1 RS-485 baud rate selection'? UINT Value=0: 9600 Value=1: 19200 Value=2: 38400 Value=3: 115200
All other values are considered as value=0
304403 1 RS-485 parity selection @ UINT Value=0: No parity Value=1: 0dd parity Value=2: Even parity All
other values are considered as value=0

(1) The values are updated only after sending the ‘update clock’ command.

(2) The values are updated only after sending the ‘update serial communication setting’ command or switching off and on the instrument.
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Table 29 - Configuration - Analog Outputs: Read and Write
Modbus Length | Description/ Units Data Format Notes
Address (words)
304609 16 Analog output AO: parameters CUSTOM See Table 28
configuration
304625 16 Analog output A1: parameters CUSTOM
configuration
Table 30 - Analog Output Configuration Parameters
Modbus Length | Description / Units Data Format Notes
Address (words)
Block 1 Type of the variable that is linked to | UINT
address +0 the N analog output
Block 2 Minimum electric value of the N REAL Value min=0
address +1 analog output Value max = 9,999,000
Block 2 Maximum electric value of the N REAL
address +3 analog output
Block 2 Minimum output value of the N REAL Value min=0.0
address +5 analog output Value max = 100.0
Block 2 Maximum output value of the N REAL
address +7 analog output
Block 7 Reserved
address +9
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Table 31 - Configuration - Digital Relay Outputs: Read and Write

Modbus
Address

Length
(words)

Description / Units

Data Format

Notes

304865

1 Digital output channel 1: enabling | UINT

0=Remote
1=Alarm
2="Pulse

304866

1 Digital output channel 1: output UINT

working mode

0=NO
1=NC (only if selected ‘Alarm’ type)

304867

1 Digital output channel 1: linked UINT

alarm

0=AL1
1=AL2
2=AL3
3=AL4 (only if selected ‘Alarm’ type)

304868

1 Channel 1: linked counter-variable | UINT

0=Total kWh+
1=Total kVARh+
2=Total kWh-
3=Total kVARh-
4=Partial kWh-+
5= Partial KVARh+
6= Partial kWh-
7= Partial KVARh-

304869

2 Digital output channel 1: pulse REAL

Pulse weight (kWh/pulse or kVARh/pulse)
Value min = 0.001
Value max = 9999.9

304871

1 Digital output channel 2: enabling | UINT

0=Remote
1=Alarm
2="Pulse

304872

1 Digital output channel 2: output UINT

working mode

0=NO
1=NC (only if selected ‘Alarm' type)

304873

1 Digital output channel 2: linked UINT

alarm

0=AL1
1=AL2
2=AL3
3=AL4 (only if selected ‘Alarm’ type)

304874

1 Channel 2: linked counter-variable | UINT

0=Total kWh+
1=Total kVARh+
2=Total kWh-
3=Total kVARh-
4=Partial kWh+
5= Partial KVARh+
6= Partial kWh-
7= Partial KVARh-

304875

2 Digital output channel 2: pulse REAL

Pulse weight (kWh/pulse or kVARh/pulse)
Value min =0.001
Value max = 9999.0
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Table 32 - Commands: Write-only

Modbus Length | Description/ Units Data Format Notes

Address (words)

312369 1 Get clock values UINT Value=1 - command executed; Values1 - no effect

312370 1 Set clock values UINT Value=1 - date and time set

312374 1 Enable optional pulse (digital) outputs | UINT Value=1- module enabled; Value=0 - module disabled

312376 1 Enable optional serial communication UINT Value=T1 - module enabled; Value=0 - module disabled

312546 1 Reset all pulse (digital) outputs (digital | UINT Value=1- command executed; Value1 - no effect

output 1or2)

312547 1 Set pulse (digital) output 1 UINT Value=0 - reset output; Value=1 - set output; Other values - no
effect

312548 1 Set pulse (digital) output 2 UINT Value=0 - reset output; Value=1 - set output; Other values - no
effect

312549 1 Set all pulse (digital) outputs (digital UINT Value=1 - command executed; Value1 - no effect

output 1or2)

312802 1 Reset VL1-N UINT 16 Bit0 = 1: Reset Max Value

32803 |1 ResetV L2-N UNT 16 o ﬁgfe;ezgse‘f'”e

312804 1 Reset V L3-N UINT 16

312805 1 Reset VL-N Y. UINT 16

312806 1 Reset V L1-L2 UINT 16

312807 1 Reset V L2-13 UINT 16

312808 1 Reset VL3-L1 UINT 16

312809 1 ResetVL-L> UINT 16

312810 1 Reset A L1 UINT 16

31281 1 Reset AL2 UINT 16

312812 1 Reset A L3 UINT 16

312813 1 Reset AN UINT 16
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Table 32 - Commands: Write-only

Modbus Length | Description/ Units Data Format Notes

Address (words)

312814 1 Reset WL1 UINT 16 Bit0 = 1: Reset Max Value

3815 |1 Reset W12 UINT16 BitT = 1: Reset DD value

Bits2 ... 15: Reserved

312816 1 Reset W L3 UINT 16

312817 1 Reset W 2. UINT 16

312818 1 Reset VAL1 UINT 16

312819 1 Reset VA L2 UINT 16

312820 1 Reset VA L3 UINT 16

312821 1 Reset VA, UINT 16

312822 1 Reset VAR L1 UINT 16

312823 1 Reset VAR L2 UINT 16

312824 1 Reset VAR L3 UINT 16

312825 1 Reset VAR UINT 16

312826 1 Reset PF L1 UINT 16

312827 1 Reset PF L2 UINT 16

312828 1 Reset PF L3 UINT 16

312829 1 Reset PF X UINT 16

312830 1 Reset Hz UINT 16

313569 1 Reset Total kWh+ UINT Value=1- command executed

313570 1 Reset Total kVARh+ UINT Value=1- command executed

313571 1 Reset Total kWh- UINT Value=1 - command executed

313572 1 Reset Total kVARh- UINT Value=1- command executed

313573 1 Reset Partial kWh+ UINT 16 Value=1 - command executed

313574 1 Reset Partial kVARh+ UINT 16 Value=1- command executed

313575 1 Reset Partial kWh- UINT 16 Value=1- command executed

313576 1 Reset Partial kVARh- UINT 16 Value=1 - command executed
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Alarm and Qutput Status
Table 33 - Table Properties

CIP Assembly Instance 108

No. of Elements 2

Length in Words 2

Data Type INT

Data Access Read Only

Table 34 - Alarm and Output Status: read-only Mode Data Table

Element

Modbus
Address

Length
(words)

Description / Units

Data Format

Notes

316385

1

Virtual alarm

UINT

Bit value: 0 = OFF
Bit value: 1=0N
Bit position:

0: Virtual alarm 1
1: Virtual alarm 2
2: Virtual alarm 3
3: Virtual alarm 4

316386

Output (port)

UINT

Bit value

0= OFF Bit value

1= 0N (Important: only if the port is not linked to the counter)
Bit position (LSB concept): 0: Port1

1: Port2

2 (see
Important)

316387

HW modules configuration

UINT

Bit value:

0 =module not present
1=module present
Bit position

0: Relay output

1: Reserved

2: RS-485/RS-232 port
3: Ethernet Modbus

4: Reserved

5: Analog output

6: Reserved
7:Reserved

8: EtherNet/IP

9...15: Reserved

IMPORTANT

A Get_Attribute_Single command returns only elements 0 and 1 of this

table. The information in element 2 is accessible in the Identity Object, Class

0x01.

Rockwell Automation Publication 1420-UMO01F-EN-P - January 2017

65



AppendixA  PowerMonitor 500 Unit Data Tables

Notes:
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Table 35 - Input Specifications

Technical Specifications

Attribute

Value

Rated inputs

System type: 1,2, or 3-phase

Current type

Galvanic insulation with built-in CTs

Current range (by CT)

5Anom (6 A max)

Voltage (by direct connection or VT/PT)

V1:120/208V LL; V2: 400/600V LL

Accuracy (Display and RS-485)
(at25°C£5°C,R.H. < 60%, 48...62 Hz)

Current, nom (Ig): 5 A
Voltage, nom (Vy,qp,): V1: 120V ACLN, 208V AC LL; V2: 400V ACLN, 600V ACLL

V1 model

Inom: 5 A, Imax: 6A
Line-neutral RMS: 40...144V AC
Line-Line RMS: 70...250V AC

V2 model

Inom: 5 A, Imax: 6 A
Line-neutral RMS: 160. .. 480V AC
Line-line RMS: 277...830V AC

Current all models

From 0.01...0.25 A: £(1.0% of reading (RDG) + 2 digits
From 0.25...6 A: £(0.5% RDG +2 digits)

Line-neutral voltage

In the range V, - +(0.5% RDG +1 digit)

Line-line voltage

In the range V,,o: =(1.0% RDG +1 digit)

Frequency

+0.1Hz (45...65Hz)

Real and apparent power

From 0.05... 0.25A, PF 1: +(2% RDG +1 digit)
From 0.25...6A, PF 0.5L, PF1, PF 0.8C: =(1.0% RDG+1 digit)

Power factor (PF) +[0.001+0.5% (1.000 - ‘PF RDG')]
Reactive power From0.5... 6 A, sing 0.5L/C: +(2.0% RDG +1 digit)
From 0.25... 0.5 A, sing 0.5L/C: £(2.5% RDG +1 digit)
From 0.25...6 A, sing 1.0: +(2.0% RDG+1 digit)
From 0.1... 0.25 A, sing 1: +(2.5% RDG+1 digit)
TIP: sing = VAR/VA
Real energy (lass 1according to EN62053-21, ANSI (12.1 Class B according to EN50470-3
Reactive energy (lass 2 according to EN62053-23, ANSI (12.1
Start up current 5mA

Energy additional errors

According to EN62053-21 ANSI C12.1, Influence quantities Class B according to EN50470-3, EN62053-23

Temperature drift

<200 ppm/°C

Sampling rate

3840 samples/second at 60 Hz, 3200 samples/second at 50 Hz

Measurements See List of Connectable Variables on page 74
Method True RMS measurements of distorted wave forms
Coupling type With CTs

Crest factor <3 (15 A max peak)
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Table 35 - Input Specifications

Attribute Value
Current overloads
Continuous 6 A, at 50/60 Hz
For 500 ms 120 A, at 50/60 Hz
Voltage overloads
Continuous 1.2 X Vpom (Where Vo, is the nominal voltage of the module)
For 500 ms 2 X Vo (where V., is the nominal voltage of the module)
Input impedance
400VL-L (V2) > 1.6 MQ
208VL-L (V1) > 1.6 MQ
5(6)A <0.2VA
Frequency 40...440 Hz

Table 36 - Pulse (digital) Output Specifications (P option)

Attribute Value

Physical outputs 2

Purpose For either alarm output or digital output
Type Relay, SPDT type:

+ AC1-5Aat 250V AC
« ACT5-1Aat 250V AC
+ DC12-5Aat24VDC

+ DC13-1.5Aat 24V DC

Configuration Use the front keypad

Function

The outputs can work as alarm outputs but also as digital outputs, communication controlled outputs, or in any other
combination

Alarms

Up alarm and down alarm that is linked to the virtual alarms, for other details, see Virtual alarms on page 72

Response time, min

<200 ms, filters excluded. Set-point on-time delay: ‘0 s’

Pulse

Signal retransmission

Total: +kWh, -kWh, +-kVARh, -kVARh. Partial: +-kWh, -kWh, +-kVARh, -KVARh

Pulse type

The listed variables can be connected to any output

Pulse duration

Programmable from 0.001....10.00 kWh/kVARh per pulse. 2100 ms <120 ms (ON), =120 ms (OFF),
according to EN62052-31

Communication controlled outputs

The activation of the outputs is managed through the serial communication port

Insulation See Table 44 |solation Between Inputs and Qutputs (1 minute
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Table 37 - Analog Output Specifications (A option)

Attribute

Value

Number of outputs

2

Accuracy (at 25 °C+5 °C, RH. < 60%)

+0.2% of full scale

Range

0...20mA

Configuration

By using the front keypad

Signal retransmission

The signal output can be connected to any instantaneous variable. See List of Connectable Variables on page 74

Scaling factor

Programmable within the whole range of retransmission; it allows the retransmission management of all values from
0...20mA DC

Response time <400 ms typical (filter excluded)

Ripple <1% (according to IEC 60688-1, EN 60688-1)

Total temperature drift <500 ppm/°C

Load <600 Q

Insulation See Table 44 |solation Between Inputs and Outputs (1 minute)

Table 38 - Serial RS-485/RS-232 Communication Specifications (485 option)

Attribute Value
RS-485/RS-422 port
Type Multidrop, bidirectional (static and dynamic variables)

Connections 2-wire Max distance 1000 m, termination directly on the module

Addresses 247, selectable by using the front key-pad or through the software
Protocol Modbus RTU
Data (bidirectional)

Dynamic (reading only)

System and phase variables: see the Modbus register maps in Appendix A

Static (reading and writing only)

All configuration parameters; see the Modbus register maps in Appendix A

Data format

One start bit, eight data bit, no/even/odd parity, 1 stop bit

Communication rate

Selectable: 9.6, 19.2, 38.4, 115.2 Kbps

Driver input capability

1/5 unit load. Max 160 transceivers on the same bus

Insulation See Table 44 [solation Between Inputs and Outputs (1 minute)
RS-232 port

Type Bidirectional (static and dynamic variables)

Connections Three wires. Max distance 15m

Protocol Modbus RTU
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Table 38 - Serial RS-485/RS-232 Communication Specifications (485 option)

Attribute

Value

Data (bidirectional)

Dynamic (reading only)

System and phase variables: see the Modbus register tables in Appendix A

Static (reading and writing only)

All configuration parameters; see the Modbus register tables in Appendix A

Data format

One start bit, eight data bit, no/even/odd parity, 1 stop bit

Communication rate

Selectable: 9.6, 19.2, 38.4, 115.2 Kbps

Note With the rotary switch (on the back of the basic unit) in lock position, modification of programming parameters and
reset command with serial communication are not allowed. In this case, just the data reading is allowed
Insulation See Table 44 Isolation Between Inputs and Outputs (1 minute

Table 39 - Energy Meters

Attribute Value
Meters
Total 4(9+1 digit)
Partial 4(9+1 digit)

Pulse output

Connectable to total and/or partial meters

Energy meter recording

Storage of total and partial energy meters. Energy meter storage format (EEPROM)
Min. -9,999,999,999.9 kWh/kVARh
Max. 9,999,999,999.9 kWh/kVARh

Energy meters

Total energy meters

+kWh, +kVARh, -kWh, -kVARh

Partial energy meters

+kWh, +kVARh, -kWh, -kVARh

Table 40 - Display, Status Indicators, and Commands

Attribute Value
Display refresh time <100 ms
Display Four Rows of display each with a max of four digits,
1 Row of display with a max of 10 digits
Type LCD, single color backlight

Digit dimensions

Four digits: h 9.5 mm; 10 digits: h 6.0 mm

Instantaneous variables read-out

Four digits

Energy variables read-out

Imported Total/Partial: 9+1 digit or 10 digits;
Exported Total/Partial: 9+1 digit or 10 digits (with -’ sign)

Run hours counter

8+2 digits (99,999,999 hours and 59 minutes max)

Overload status

EEEE indication when the value being measured is exceeding the ‘Continuous inputs overload’ (max measurement
capacity)

Max and min indication

Max instantaneous variables: 9999; energies: 999,999,999.9 or 9,999,999,999
Min instantaneous variables: 0.000; energies 0.0

Front-position Status Indicators

Virtual alarms

Four red status indicators available in case of virtual alarm (AL1-AL2- AL3-AL4).
The real alarm is just the activation of the proper static or relay output if the proper module is available

Energy consumption

Red status indicator (only kWh)
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Table 40 - Display, Status Indicators, and Commands

Attribute

Value

kWh pulsating

0.001 kWh/KVARh by pulse if the Ct ratio by VT ratiois < 7

0.01 kWh/KVARh by pulse if the Ct ratio by VT ratio is 7.1 < 70.0
0.1 kWh/KVARh by pulse if the Ct ratio by VT ratio is =70.1 <700.0
1kWh/kVARh by pulse if the Ct ratio by VT ratio is >700.1 < 7000
10 kWh/KVARh by pulse if the Ct ratio by VT ratio is 27001 < 70.00k
100 kWh/kVARh by pulse if the Ct ratio by VT ratio is >70.01k

Max frequency: 16 Hz, according to EN50470-1

Rear-position Status Indicators

On the base

Green as power-on

On communication modules

Two status indicators: one for TX (green) and one for RX (amber)

Key-pad Eor variable selection, programming of the instrument working parameters, ‘dmd;, ‘max; total energy, and partial energy
eset
Table 41 - Main Functions
Attribute Value
Password Numeric code of max four digits; two protection levels of the programming data
1st level Password ‘0, no protection
2nd level Password from 1...9999, all data are protected
System selection

System 3Pn unbalanced load

3-phase (4-wire Wye)

System 3P unbalanced load

3-phase (3-wire) Delta
Three currents and three line-to-line voltage measurements

For ARON connection, two currents (with special wiring on screw terminals) and three line-to-line voltage
measurements.

System 3P.1 balanced load

3-phase (3-wire), one current and three line-to-line measurements.
3-phase (4-wire), one current and three line-to-neutral voltage measurements.

System 3P.2 balanced load

3-phase (2-wire), one current and one line-to-neutral (L1) voltage measurement

System 2P 2-phase (3-wire) Split-phase

System 1P 1-phase (2-wire) Single phase
Transformer ratio

VT (PT) 1.0...999.9/1000...9999

a 1.0...999.9/1000. ..9999 (up to 50 kA in case of CT with 5 A secondary current)
Filter

Operating range

Selectable from 0...100% of the input display scale

Filtering coefficient

Selectable from 1...256

Filter action

Measurements, analog signal retransmission, serial communication (fundamental variables: V, A, W, and their derived

ones)

Displaying

Number of variables

Up to five variables per page. See Front Panel Features on page 9. Seven different set of variables available according to

the application being selected. See Display Features on page 11

Backlight

The backlight time is programmable from 0 (always on) to 255 minutes
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Table 41 - Main Functions

Attribute Value
Virtual alarms
Working condition Basic unit (indication only) or with (P) optional digital output modules
No. of alarms Upto4
Working mode Up alarm and down alarm
Controlled variables The alarms can be connected to any instantaneous variable. See List of Connectable Variables on page 74
Set-point adjustment From 0...100% of the display scale
Hysteresis From 0 to full scale
On-time delay 0...9999s
Response time, min <200 ms, filters excluded. Set-point on-time delay: ‘0 s’
Reset By using the front keypad. It is possible to reset the following data:

« Allmax and dmd values
« Total energy (kWh, KVAR)
- Partial energy (kWh, kVARh)

Clock
Functions Universal clock and calendar
Time format Hour: minutes: seconds with selectable 24 hours or AM/PM format
Date format Day-month-year with selectable DD-MM-YY or MM-DD-YY format
Battery life Ten years
Easy connection function For all display selections, both energy and power measurements are independent from the current direction. The

displayed energy is always ‘imported’

Table 42 - General Specifications

Attribute Value
Temperature, operating -25...40°C(-13...104°F) (R.H. from 0...90% noncondensing at 40 °C) according to EN62053-21, EN50470-1 and
EN62053- 23
Temperature, storage -30...70°C(-22...158 °F) (R.H. < 90% noncondensing @ 40 °C) according to EN62053-21, EN50470-1 and EN62053- 23
Installation category Cat. Il (IEC60664, EN60664)
Insulation See Table 44 [solation Between Inputs and Qutputs (1 minute)
Dielectric strength 4kV ACrms for 1 minute
Noise rejection CMRR 100dB, 48...62 Hz
EMC According to EN62052-11
Electrostatic discharge 15KV air discharge
Immunity to radiated electromagnetic fields Test with current: 10V/m from 80. . .2000 MHz

Test without any current: 30V/m from 80. . .2000 MHz

Burst On current and voltage measuring inputs circuit: 4 kV
Immunity to conducted disturbances 10V/m from 150 KHz. . .80 MHz
Surge On current and voltage measuring inputs circuit: 4 kV; on ‘L' auxiliary power supply input: 1kV
Radio frequency suppression According to CISPR 22
Standard compliance
Safety IEC60664, IEC61010-1 EN60664, EN61010-1
Metrology EN62052-11, EN62053-21, EN62053-23, EN50470-3
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Table 42 - General Specifications

Attribute

Value

Pulse output

DIN43864, IEC62053-31

Approvals CE, cULus (E56639)
Connections Screw-type
Cable cross-section area Max 2.5 mm? (14 AWG)

Screw tightening torque: 0.4 Nem min/0.8 N-m max

Suggested screw tightening torque: 0.5 Nem

Housing DIN
Dimensions (WxHxD) Module holder: 96 x 96 x 50 mm
Digital and analog output modules: 89.5 x 63 x 16 mm
Serial and Ethernet Communication modules: 89.5 x 63 x 20 mm
Depth behind panel, max 81.7mm
Material ABS, self-extinguishing: UL 94 V-0
Mounting Panel mounting

Pollution degree

2

Protection degree, front("

IP65, UL Type 4x indoor (NEMA4x indoor), UL Type 12 (NEMA12), for use on flat surface of a Type 4X Indoor enclosure; for
use on flat surface of a Type 12 enclosure.

Protection degree, screw terminals

P20

Weight, approx

400 g (0.88 Ib) (packing included)

(1) Use with 60 °Cor 70 °C copper conductor. Maximum surrounding air temperature 40 °C. Install the device in a pollution degree 2 environment. Open Type Device. The terminals L1, L2, and L3 are
acquired by a circuit where devices or system, including filters or air gaps, are used to control overvoltages at the maximum rated impulse withstand voltage peak of 6.0 kV. Devices or system is
evaluated by using the requirements in the Standard for Transient Voltage Surge Suppressors, UL 1449. Tighten terminals to 0.79 Nem (7 Ib-in). The sum of the internal power consumption of the
assembled modules is not be more than 5.3 W.

Table 43 - Power Supply Specification

Attribute

Value

Auxiliary power supply

Nominal: 120/240V AC (50/60 Hz) or 120/240V DC

Range: 100...240V AC(48...62 Hz)

Power consumption

6VA

Table 44 - Isolation Between Inputs and Outputs (1 minute)

Measuring Inputs | Relay Outputs Communication Analog Outputs Auxiliary Power
Port Supply
Measuring Inputs - 4kv 4KV 4KV 4KV
Relay outputs 4kv 2kv 4kv 4kV 4kV
Communication port 4kV 4KV - 4kv 4KV
Analog Outputs 4KV 4kV 4kV (14) 4KV
Aux. power supply 4kV 4kV 4KV 4KV -

TIP  The channelisolation of the current inputs is 100V AC maximum and
therefore require external current transformers.
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List of Connectable Variables The variables that are listed in this table can be connected to the following

items:

Table 45 - Variables

e Analogoutputs (all variables except energy values and run hour counter)

e Dulse (digital relay)outputs (only energy values)

e Alarms (except energy, hour counter, and max values)

(X) = available; (O) = not available (variable not available on the display);
(#) Not available (the relevant page is not displayed); (1) Max value with data
storage

No Variable 1-ph. Sys (1P) | 2-ph.Sys(2P) | 3-ph. 3/4-wire | 3-ph.2-wire 3-ph. 3-wire 3-ph. 4-wire Notes
Balanced Sys | Balanced Sys | Unbal. Sys (3P) | Unbal. Sys
(3P.1) (3P.2) (3P.n)

1 VLN sys 0 X X X # X sys= system= 2" (1)
2 VL1 X X X X # X (1)

3 VL2 0 X X X # X (1

4 Vi3 0 0 X X # X m

5 VL-Lsys 0 X X X X X sys= system= > (1)
6 VL1-2 # X X X X X (1

7 VL2-3 # 0 X X X X m

8 VL3-1 # 0 X X X X (1)

9 AL1 X X X X X X 1

10 AL2 0 X X X X X M

n AL3 0 0 X X X X (1

12 VA sys X X X X X X sys= system= 2 (1)
13 VAL X X X X # X M

14 VAL2 0 X X X # X (1)

15 VAL3 0 0 X X # X (1)

16 var sys X X X X X X sys=system= 2 (1)
17 var L1 X X X X # X m

18 var L2 0 X X X # X (1)

19 varl3 0 0 X X # X M

20 W sys X X X X X X sys= system= 2. (1)
21 WL1 X X X X # X (1)

22 WL2 0 X X X # X M

23 WL3 0 0 X X # X (1)

24 PF sys X X X X X X sys= system= " (1)
25 PFLY X X X X # X M

26 PFL2 0 X X X # X (1)

27 PFL3 0 0 X X # X (1)

28 Hz X X X X X X M

29 Phase seq. 0 X X X X X

30 Run Hours X X X X X X
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Table 45 - Variables

No Variable 1-ph. Sys (1P) | 2-ph.Sys(2P) | 3-ph. 3/4-wire | 3-ph.2-wire 3-ph. 3-wire 3-ph. 4-wire Notes
Balanced Sys | Balanced Sys | Unbal. Sys (3P) | Unbal. Sys
(3P.1) (3P.2) (3P.n)
31 kWh (+) X X X X X X Total
32 kVARh (+) X X X X # X Total
33 kWh (+) X X X X X X Partial
34 kVARh (+) X X X X # X Partial
35 kWh (-) X X X X X X Total
36 kVARh (-) X X X X # X Total
37 kWh (-) X X X X X X Partial
38 kVARh (-) X X X X # X Partial

Figure 26 - Accuracy
kWh, Accuracy (RDG) Depending on the Current kvarh, Accuracy (RDG) Depending on the Current

Percentage error limits for class index B

Error (uncertainty)
H15% | 425%  feereirieiiann
+1.0% +2.0%

W D 777

N

o -2.0% 7
SO e— Z i — Z
PF=1" 0.05A (Imin) 0.25A (1) — 5A(In) 6A (Inax ) sin =1 0.7TA — 0.25A 5A () 6A (Ina )
PF=L05 0.25A(1,) — 5A(In) 6A (Iax ) sin ¢=05 0.25A — 0.5A 5A () 6A (Iax )
or(08
e /\ccuracy limits (Real energy) m A\ccuracy limits (Reactive energy)
Start-up current: 5 mA Start-up current: 5 mA
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Phase variables

Instantaneous effective voltage

1 & >
Vm_ ;Z(VM),

Instantaneous real power

‘l n
w =;‘Z(V1N)f '(Al),
1
Instantaneous power factor

W
cosp, =—-

VA,
Instantaneous effective current
1 < 2
4 = *‘Z(AJ;
no=
Instantaneous apparent power
VA, =V, -4,

Instantaneous reactive power
var, =/ (4, § -0, ¥

Figure 27 - Calculation Formulas

Systemvariables

Equivalent three-phase voltage
AL AL AN

Three-phase reactive power
vary = (varl + var, + var,

Three-phase real power

Wy =W+ W, +W,
Three-phase apparent power

VA, =W + var;
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Three-phase power factor
(TPF)

z

VA,

cos@p, =

Energy metering

kvarhi = J-:Qi(t)dt = At”ZQ”j

nl

n2
kWhi = [ Pi )it = Aty Prj

nl

Where:

i= considered phase (L1, L2 or L3)

P = real power; Q = reactive power;
t1, t, =starting and ending time points
of consumption recording; n = time
unit; A t= time interval between two
successive power consumptions;

ni, n, = starting and ending discrete
time points of consumption recording



Appendix C

General

Object Model and Interface

Identity Object - CLASS CODE
0x0001

PowerMonitor 500 EtherNet/IP Device Profile

This section describes the specific CIP Objects, Instances, Attributes, and
Services that are supported by the PowerMonitor™ 500 system. This information
is for anyone wishing to integrate the PowerMonitor 500 system into existing or
planned shop floor networks.

For this device profile, we use a PowerMonitor 500 unit and an EtherNet/IP
communication module to provide power and energy metering data via an
EtherNet/IP network. The data is accessed as instances of the device Assembly
Object.

This profile documents objects that are proprietary, or in some way that is altered

from their generic behavior. Standard CIP objects that are generic in their
interface are documented in the EtherNet/IP specification.

The PowerMonitor 500 system is represented by the following Object Model.

Object Class Class Code Instance Numbers Number of Connections
Identity 0x0001 1 0
Assembly 0x0004 100d...108d 18

The Identity Object is used to provide identification information about the
device. Each node supports at least one instance of the identity object. The
Identity Object is used by applications to determine which nodes are on the
network. The Identity Object supports Class Attributes (Instance 0) and
Instance 1.

See Section 5-2 of the CIP Common Specification for full details of this object.
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Identity Object Class Attributes (Instance 0)

AttrID Access Name Data Type Default Value
0x01 Get Revision UINT 1
0x02 Get Max Instance UINT 1
0x03 Get Number of UINT 1
Instances'"
0x06 Get Maximum ID UINT 7
Number Class
Attributes
0x07 Get Maximum ID UINT 7
Number Instance
Attributes

(1) Attribute ID 0x03 is not returned for service type Get Attribute All.

Instance 1 (PowerMonitor 500 device and Communication module)

Instance 1 represents the PowerMonitor 500 device with its EtherNet/IP
module. Instance 1 of the Identity Object is the one that is browsed by RSLinx
software, relevant to the complete device, that is, the PowerMonitor 500 device
and Communication module.

®

Instance 1 of the Identity Object reports the following instance-specific attribute
values.

Identity Object Instance 1 Attributes

Attribute ID Access Name Data Type Value

0x01 Get Vendor ID UINT 1 (Rockwell Automation)

0x02 Get Device Type UINT 0x92 (146d)

0x03 Get Product Code UINT See Product Code Values table

0x04 Get Revision Struct of: Dynamic'(varies with the
Major Revision USINT ::\striglrj]r)ucatlon firmare
Minor Revision USINT

0x05 Get Status WORD Dynamic

0x06 Get Serial Number UDINT 940000000. ..950000000

0x07 Get Product Name SHORT_STRING PowerMonitor 500
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Product Code Values
Part Number | Name Product | Description
Code
1420-V1-ENT 146 - PowerMonitor 500 4 PowerMonitor 500 (240V AC, No 1/0)

(atalog Number 1420-V1-ENT

1420-V1P-ENT

146 - PowerMonitor 500 5

PowerMonitor 500 (240V A, Digital 1/0)
(atalog Number 1420-V1P-ENT

1420-V1A-ENT

146 - PowerMonitor 500 6

PowerMonitor 500 (240V AC, Analog I/0)
(atalog Number 1420-V1A-ENT

1420-V2-ENT

146 - PowerMonitor 500 7

PowerMonitor 500 (600V AC, No 1/0)
(atalog Number 1420-V2-ENT

1420-V2P-ENT

146 - PowerMonitor 500 8

PowerMonitor 500 (600V AC, Digital 1/0)
(atalog Number 1420-V2P-ENT

1420-V2A-ENT

146 - PowerMonitor 500 9

PowerMonitor 500 (600V AC, Analog I/0)
(atalog Number 1420-V2A-ENT

Identity Object Services

Service Code Class/Instance Usage Service Name
0x01 Class/Instance Get_Attributes_All
0xOE Class/Instance Get_Attribute_Single
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Get Attribute All Service

The Get Attribute All service returns a concatenation of all class or instance

attributes.

The following example shows how to configure your message instruction

configuration for the Get Attribute All Service type for the Logix Designer

application. In this example, we read the class attributes (Instance 0) of the

Notes

1= Get Attribute All
e = Get Attribute Single

0 = Identity Object Class Attributes
1= Identity Object Instance 1 Attributes

1= Identity Object

Identity Object.
Parameter Choice
Message Type (IP Generic
Service Type Custom
Service Code 1 (hex)
Instance 0
Class 1 (hex)
Attribute 0 (hex)

This parameter is irrelevant for Get Attribute All service, but a value must be
entered in this parameter for the Customer service type.

Source Element | See Notes This element is irrelevant for the Get Attribute All service, however it must be
completed for the Custom service type. In this example, the Source Element
and the Destination Element are set to the same array.

Source Length See Notes This parameter is irrelevant for the Get Attribute All service but must be
completed. The value can be less than or equal to the Source Element byte size
to avoid error.

Destination See Notes This element is the first element of the controller tag that stores the data being

Element read. The tag is an array of the applicable data type the same length as the

Identity Instance. In this example, the tag is an array of five INT elements.
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Get Attribute Single Service

The Get Attribute Single service returns the single attribute that is specified by
the parameter Attribute ID.

Request Parameters
Parameter Data Type Description
Attribute ID UINT Identifies the attribute to be read/returned

The following example shows how to create your message instruction

configuration for the Get Attribute Single Service type for the Logix Designer

application. In this example, we read the Instance 1 attributes of the Identity

Object.

Parameter Choice Notes

Message Type CIP Generic

Service Type Get Attribute Single

Service Code e (hex) e = Get Attribute Single

Instance 1 0 = Identity Object Class Attributes
1= Identity Object Instance 1 Attributes

(lass 1 (hex) 1= Identity Object

Attribute 3 (hex) This parameter is the attribute ID of the specific attribute to be read. In
this example, 3 = Product Code.

Source Element N/A Not applicable to a Read

Source Length N/A Not applicable to a Read

Destination Element | See Notes This element is the first element of the controller tag that stores the

data being read. The tag is an array of the applicable data type the
same length as the Attribute. In this example, the tag is an array of
one INT element.
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Assembly Object -CLASSCODE The Assembly Object collects attributes from multiple objects, allowing data to

0x0004 or from each object to be sent or received over a connection. Assembly Objects
are used to produce and/or consume data to/from the network. An instance of
the Assembly Object can both produce and consume data from the network.

Static assemblies are factory determined and cannot be modified. Members
cannot be added or deleted. The implementation of the Assembly Object are
static. See Section 5-5 of the CIP Common Specification for full details of this
object.

Assembly Object Class Attributes

AttrID Access Name Data Type Default Value
0x01 Get Revision UINT 2
0x02 Get Max Instance UINT 108d
0x03 Get Number of Instances UINT 9
0x04 Get Optional Attributes List STRUCT of UINT 0x0001,
ARRAY of UINT {0x0004}
0x06 Get Maximum ID Number Class UINT 7
Attributes
0x07 Get Maximum ID Number Instance UINT 4
Attributes

Assembly Object Instance Attributes

AttrID Access Name Data Type Default Value

0x03 Get Data Instance Dependent M All member data that is packed
into one array.

0x04 Get Size Size (in bytes) of the Data attribute | Instance Dependent“)

(1) See Chapter 4 for more information.
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Assembly Object Instances

The communication module Assembly Object supports nine instances (instances
100d to 108d). The Data attributes of these instances can be accessed via Class 1
scheduled connections and via Class 3 or UCMM unscheduled connections.

See Appendix A, PowerMonitor 500 EtherNet/IP Device Profile for more

information on the content of the Assembly Instances.

Assembly Instance | Size (No. of elements) | Data Type | Data Table Description

100 20 UINT Product Information

101 12 REAL Real-time Voltage and Current
102 18 REAL Real-time Power, PF, Frequency
103 12 REAL Max Voltage and Current

104 17 REAL Max Power, PF, Frequency

105 12 REAL Demand Voltage and Current
106 17 REAL Demand Power, PF, Frequency
107 18 REAL Energy Meters

108 2 UINT Alarm and Output Status

Assembly Object Services

Service Code

Class/Instance Usage

Service Name

0xO0E

(lass/Instance

Get Attribute Single
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Get Attribute Single Service

The Get Attribute Single service returns the single attribute that is specified by
the parameter Attribute ID.

The following example shows how to create your message instruction
configuration for the Get Attribute Single Service type for the Logix Designer
application. In this example, we read the Instance 102 attributes of the Assembly

Object.

Parameter Choice Notes

Message Type CIP Generic

Service Type Get Attribute Single

Service Code e (hex) e = Get Attribute Single

Instance 102 This parameter is the Assembly Instance of the specific
data table to be read. In this example, 102 = Real-time
Power, PF, Frequency

Class 4 (hex) 4 = Assembly Object

Attribute 3 (hex) 3=Data
4 =Size of data

Source Element N/A Not applicable to a Read

Source Length N/A Not applicable to a Read

Destination Element See Notes This element is the first element of the controller tag that
stores the data being read. The tag is an array of the
applicable data type the same length as the Attribute. In
this example, the tag is an array of 18 REAL elements.
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Technical Notes

Connections

The Assembly Object supports both scheduled (Class 1) and unscheduled
connections (Class 3 and UCMM). Both connections are used to access
instances 100d to 108d of the Assembly Object:

o UDP - Nine Class 1 connections each to the nine Assembly Instances 100
to 108 at 100 ms RPI ran stable

o TCP - Nine Class 3 connections each to the nine Assembly Instances 100
to 108 at 200 ms RPI ran stable

o Both - UDP and TCP can run simultaneously

Heartbeat Instances

With the Assembly Instances shown earlier, the communication module also
recognizes two heartbeat instances. A heartbeat instance is a virtual output
instance that is specified by devices wishing to establish Input Only and Listen
Only Class 11/O connections to the communication module. Data cannot be
read from or written to a heartbeat instance. The heartbeat instance is merely a
programming construct that serves to keep the connection active.

The communication module heartbeat instances are Instance 98 for the Input
Only connection and Instance 99 for the Listen Only connection.

Behavior

The purpose of the Assembly Object is to act as a network interface to the
PowerMonitor 500 unit data. That data is accessed by various means: Class 1 or
Class 3 connections and also with UCMM messages.

This section lists additional technical information about Ethernet network
communication.

Parameters

For the EtherNet/IP communication module, set the following parameters by
using Programming mode through the base module front panel:

e IPaddress

o Subnet

o Gateway

e Modbus TCP/IP port

e Address Conflict Detect (ACD)
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Modbus TCP/IP

The communication module supports Modbus TCP/IP. The protocol is the

same as the PowerMonitor 500 unit with RS-485 (Modbus RTU). See Chapter 4

for protocol details. In this product, only one Modbus TCP/IP connection (one

socket) is allowed.

The EtherNet/IP and Modbus TCP/IP do not run concurrently. If

Modbus TCP/IP communication occurs, EtherNet/IP communication stops

temporarily but recovers in a minute or two.

IMPORTANT  We recommend that you use Modbus TCP/IP to configure or write to the

PowerMonitor 500 unit and that you use Ethernet/IP to read the PowerMonitor
500 unit.

ACD

If an address conflict is detected from the communication module, then the base

module displays ‘ACD Found’ In that case, it is necessary to check the network

configuration, resolve the problem, and then cycle control power to the power

monitor to re-establish communication.

TCP/IP Port

Default EtherNet/IP ports include the following:

o UDP (implicit message): 2222 (0x08AE)
o TCP (explicit message): 44818 (0xAF12)
You can reassign the default Modbus TCP/IP port: 502 (0x01F6).
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Configure with the Display

Unit Configuration - Base Firmware Revision 11
and Earlier

e PowerMonitor™ unit provides menu-based configuration

The PowerMonitor™ 500 unit d based configurat

(programming) by using its front panel display. The programming menus let

you select parameters to edit, select digits within parameters, and increase or
ecrease the value of each digit.

d the value of each digit

Place the unit in Programming mode by pressing Program/select (8) for about
2 seconds. The front panel displays the PASSWORD ? menu page 0 in Editing
mode. Enter the correct password by using the Up and Down arrows (the
default password is 0) and press Program/select. The front panel then displays
the CHANGE PAS menu page 10.

See the programming flowchart that begins on page 90 for a view of the
organization of programming menus and submenus. Each page is identified
with a number, which is displayed in the top right corner. Menu page numbers
end in zero, while submenu pages end in 1 through 9. For example, the Change
Password page is menu 10. Likewise, the Dmd page is menu 80, and the
demand interval Time page is menu 82.

While you are programming the power monitor, the display items and control
buttons function one way when you are navigating between menu or submenu
pages, and another way when you are editing a menu page.
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Table 46 - Front Panel Display Descriptions

Figure 28 - Front Panel Display
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Display Item | Description Navigating Menus Editing a Menu

1 Programming mode indicator Indicates programming mode.

2 Programming menu page Identifies the current programming menu page. See the programming flowchart that begins on page 90.

3 Editing mode indicator Does not appear. Indicates the parameter being edited.

4 Cursor Does not appear. Appears beneath the digit currently being edited.

5 Permitted range Displays the permitted range of values for the selected parameter.

6 Exit button « Whenina menu page, exits Programming mode | « Moves the cursor one digit to the left.
without saving changes. Program/select button | . When the leftmost digit is selected, dP is
confirms exit. indicated and you can change the decimal point

« Whenin a submenu page, exits to menu page. and multiplier (see Edit Decimal Point and
Multiplier on page 89).

+ When held for at least 2 seconds, cancels the edit
and restores the previous value of the selected
parameter.

7 Up button Selects the next higher-numbered menu or « Increments the value of the digit indicated by the

submenu page. cursor.

« When dP is indicated, increments the decimal
point and multiplier.

Down button Selects the next lower-numbered menu of submenu | « Decrements the value of the digit indicated by
page. the cursor.

+ When dP is indicated, decrements the decimal
point and multiplier.

8 Program/select button « Pressand hold for 2 seconds to enter the Program | Stores the new value of the selected parameter, but
mode. does not save the new configuration to the power

« Selects a menu page for editing. monitor.

« When in a menu page with submenus, displays
the first submenu page.

«  After pressing the Exit button, confirms exit from
Programming mode without saving changes.

« From End menu page 260, saves new
configuration and exits Programming mode.
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IMPORTANT  To save programming changes, navigate to the End menu page 260 and
press Program/select. To exit the Programming mode without saving any
changes, press Exit and confirm by pressing Program/select. If no buttons
have been pressed for 2 minutes, the power monitor exits Programming
mode without saving any changes.

TIP  You can make programming changes by using the PowerMonitor 500
software.

Edit Decimal Point and Multiplier

When the cursor is beneath the last digit on the left, pressing Exit (6) lets you
change the decimal point and the multiplier (9) (k or M). The blinking ‘dP’
(decimal point) text (10) indicates this capability.
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To modify the decimal point position and the multiplier, use the Up and
Down arrow (7) to select the desired value.
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Configuration Flowchart

The following flowchart shows the configuration menus and submenus that

are accessed through the display. To navigate through the menu pages, use the
up and down arrows. To enter Edit mode or to access a submenu, press the
Program/select button. The menu pages available depend on your module

type.
PASSWORD ? 0..9999
correct?
CHANGE PAS 0..9999
0..255 min

20

50 1P; 2P; 3P; 3P.2; 3P.1; 3P.n

CT RATIO 1.0..9999

60

PT RATIO

1.0..9999
70

¢ 0 PASSWORD ?: enter password by using up and
down arrows to change the digit. Use the Exit button
to move the cursor between digits. Press the
Program/select button to confirm password. The
default password is 0.

¢ 10 CHANGE PAS: this function lets you modify the
PASS value with a new value (from 0...9999).

e 20 BACKLIGHT: adjusts backlight time from
0...255 minutes (0 = always on).

¢ 50 SYSTEM: this function lets you select the type of
electrical system.

See pages 19...22 for descriptions and wiring
diagrams that correspond to the system type
designations, such as, 3P and 3P.n.

¢ 60 CT RATIO: this function lets you select the value
of the CT ratio (primary/secondary ratio of the
current transformer being used). Example: if the CT
primary (current transformer) has a current of 300 A
and the secondary a current of 5 A, the CT ratio
corresponds to 60 (300 divided by 5).

¢ 70 PT RATIO: this function lets you select the value
of the PT (VT) ratio (primary/secondary ratio of the
potential/voltage transformer being used). Example:
if the primary of the connected PT is 20 kV and the
secondary is 100V, then the PT ratio corresponds to
200 (20,000 divided by 100). If the voltage level is
such that PTs are not required and are not in place,
configure the PT ratio to 1.0.
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¢ 80 DMD: This function lets you select the calculation
method of the DMD/AVG value of the selected

variable.

81 TYPE —» fixed/slide — 81 TYPE: select the type of Calculation mode to be

01; 05; 10; used for the DMD/AVG calculation.
IRGE — 15; 20; 30;

FIXED: The instrument calculates the

SYNC —» off/clock AVG/DMD value of the measured variable over the
% selected interval, updates the AVG/DMD value at
the end of the interval, then resets and starts a new
calculation.

SLIDE: When first configured, the instrument
calculates the AVG/DMD value and updates its
value at the beginning after the first selected
FILTER S =9 0..100% interval. After the first interval, the instrument
calculates the AVG/DMD value every minute.

FILTER CO —P>1..256 After the calculation, the instrument generates a
window whose width is the selected interval and
that moves forward every minute.

— 82 TIME: select the time interval for the DMD/
AVG calculation. Default is 15 minutes.

- 83 SYNC: select the Synchronization mode. That
mode is the method that controls the calculation
method of the average/demand according to the
selected time.

Fixed

Where:

Pmax s the maximum power ¢ 110 FILTER: The digital filter makes it possible to

Pcis the contractual power

t1s the selected time period for the calculation of the AVG/DMD value stabilize thC dlsplay Of ﬂuctuating measurements.

Slide See Digital Filtering Operation on page 33.

— 111 FILTERS: set the operating range (span) of the
digital filter. The value is expressed as a % (filter to
0.0 means filter excluded).

— 112 FILTER CO: set the filtering coefficient of the
instantaneous measures. By increasing the value, also
the stability and the settling time of the measures are
increased.

IMPORTANT: Some specific menus display only if

the relevant modules are installed.

Rockwell Automation Publication 1420-UMO0TF-EN-P - January 2017 91



Appendix D

Unit Configuration - Base Firmware Revision 11 and Earlier

ADDRESS
RS232-485 BAUDRATE
PARITY
_131> -IP ADDRESS
132 -SUBNET
130 m 133 BT/
14 -TCPIPPRT
— -ACD
_151» ENABLE
152 VARIABLES
w0 m 153 SET POINT1
154 SET POINT2
s ON DELAY
VIRT AL 2 Same as VIRT ALARM 1
160
VIRT AL 3 Same as VIRT ALARM 1
170
VIRT AL 4 Same as VIRT ALARM 1
180
FUNCTION
AL LINK
AL STATUS
PULSE TYPE
PULSE WEIG
OUT TEST
o7 POWER TEST
m Same as DIG OUT 1
200

—p 1..247

> 9600; 19200;
38400; 115200;

—J» none/odd/even

— WWW.XXX.YyY.22Z
— WWW.XXX.YYY.22Z

— WWW.XXX.Yyy.22Z

—p1...9999 (default = 502)

— yes/no (default = no)

—P yes/no
N list of available
variables
— 0.0...9999M
—P> 0.0...9999M

—p 0..9999 s

> Alarm/Puise/
Remote

—p 1.4
—» NE/ND
S list of available
variables

—P 0..9999 s
—P yes/no

—P 0..9999 kW

e 120 RS232-485: User settings for the RS-232 and RS-

485 serial communication ports.

¢ 130 ETHERNET: User settings for the Ethernet

communication port.

¢ 150 VIRT AL 1: This virtual alarm function lets you

set the alarm parameters.

— 151 ENABLE: enable (YES) or disable (NO) the

alarm.

— 152 VARIABLES: set the variable to be linked to

the alarm.

— 153 SET 1: set the on alarm set point of the variable.
— 154 SET 2: set the off alarm set point of the variable.
— 155 ON DELAY: set a delay on activation of the

alarm.

190 DIG OUT 1: This function lets you link a virtual

alarm to the digital relay output and to its working
parameters.

- 191 FUNCTION:

Alarm - the digital output is enabled when the
associated alarm status occurs.

Pulse - the measured energy is retransmitted by the
digital output with pulses.

Remote - the digital output can be controlled
through a command that is sent through the serial
communication port.

192 AL LINK: select the virtual alarm that it has to
be associated.

193 AL STATUS: ‘ND’ (normally de-energized
relay) or ‘NE’ (normally energized relay).

195 PULSE WEIG: selects the pulse weight (kWh
per pulse).

196 OUT TEST: Tests the digital output. YES
enables the test, No disables the test.

197 POWER TEST: sets a simulated power value
(kW) to test the energy pulse output. The function

remains active until you exit the programming
menu.
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210

220

230

240

250

211

212

213

214

‘i

215

231

232

233

234

235

236

241

242

|

251

252

253

254

255

256

257

—>

VARIABLES > List of available

variables

MIN OUT — 0.0..100.0%
MAX OUT — 0.0..100.0%
MIN INPUT —P> 0.0..9999V

MAX INPUT ~ —J» 0.0..9999M

Sameas AN OUT 1

TOTAL —p yes/no
PARTIAL —P yes/no
TOTAL + —» yes/no
TOTAL - —P» yes/no

PARTIAL+ —J» yes/no
PARTIAL -  —Jp» yes/no

RESET MAX —P» yes/no

RESET DMD —J» yes/no

-FORMAT  — EU/USA
v —p 2009..2099

-MONTH  —p1..12
-DAY —p 1..31

-HOUR —p 0..23

-MINUTE —P 0..59

-SECOND  —P0..59

Save the set
parameters and come
back to the measuring

mode.

¢ 210 AN OUT 1: User programming of the analog
outputs (0...20 mA).

— 211 VARIABLES: selects the variable to be
retransmitted with the analog output.

— 212 MIN OUTPUT: sets the value that is expressed
as % of the output range (0...20 mA) that
corresponds to the minimum measured value.

— 213 MAX OUTPUT: selects the value that is
expressed as % of the output range (0...20 mA) that
corresponds to the maximum measured value.

— 214 MIN INPUT: minimum value of the variable
input range, corresponds to the ‘ MIN OUTPUT’

value of the analog output.

— 215 MAX INPUT: maximum value of the variable
input range corresponds to the MAX OUTPUT’

value of the analog output.

230 METERS: reset the ENERGY METERS. Choose

among the following:

- 231 TOTAL, 222 PARTIAL: resets all energy

meters, total and partial.

- 233 TOTAL +: resets the total meters of imported
energy.

— 234 TOTAL -: resets the total meters of exported
energy.

— 235 PARTIAL +: resets the partial meters of
imported energy.

— 236 PARTIAL -: resets the partial meters of
exported energy.

240 RESET: Resets the MAX or dmd stored values.
¢ 250 CLOCK:

— 251 FORMAT: UE, sets the European time format
as 24h (00:00) or sets the time format as 12h
(12:00 AM/PM).

— 252 YEAR: sets the current year.

— 253 MONTH: sets the current month.

— 254 DAY: sets the current day.

— 255 HOUR: sets the current hour.

— 256 MINUTE: sets the current minute.

— 257 SECOND: sets the current second.
¢ 260 END:

— To save programming changes, press Program/select.

— To exit the Programming mode without saving any
changes, press Exit and confirm by pressing
Program/select.

— If no buttons are pressed for two minutes, the unit
exits Programming mode without saving changes.
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AppendixD  Unit Configuration - Base Firmware Revision 11 and Earlier

Notes:

94 Rockwell Automation Publication 1420-UMO0TF-EN-P - January 2017



Index

Numerics
485 option 69

A

A option 69
about PowerMonitor 500 7
access information pages 13
accuracy 8, 75
additional button functions 10
address

Modbus 46

physical 46
alarm configuration 37
alarm icons 11
analog output specifications 69
analog outputs 21

configuration 36, 61

B
billing 7
buttons 9

additional functions 10
descriptions 26, 88

C

calculation formulas 76
catalog number explanation 5
change

decimal point 27, 89

multiplier 27, 89
CIP generic 40
dass 142
comman specifications 70
commands 63
communication

EtherNetdP 8

Modbus 8, 45

ports 7

RS-232 8, 45

RS-485 8, 45
communication commands 39
configurable alarms 8
configuration 25, 87

alarm 37

analog output 36

analog outputs communication 61

relay outputs communication 62

RS-232 communication 60

RS-485 communication 60
configuration alarms 60
configuration base unit 59

configuration flow chart 28 ... 32,90....

control 7
cost allocation 7

93

current transformer wiring 17

D

data tables 49

data types supported 46
decimal point change 27, 89
diagrams,wiring 17

digital filter programming examples 33 . ..

35

digital filtering operation 33
digital output specifications 68
digital outputs wiring 21
dimensions 8, 15

optional modules 15
display 8, 11

alarmicons 11

features 11

icons 11
display description 26, 88
display specifications 70

electronic data sheet 40
energy metering values 59
energy meters specifications
specifications
energy meter 70
entering password 25, 87
EtherNet/IP communication 39
assembly object 82
assembly object instances 83
byte order 39
common services 83
device profile 77
explicit messaging 40
identity object 77
identity object instance attributes 78
implicit messaging 42
Modbus TCP/IP 45
technical notes 85
explicit messaging 40

F

factory installed options
modules 15
wiring 21

FactoryTalk EnergyMetrix 7

features 7

filter €O 33

filter S 33

formulas 76

front panel

buttons 9, 26, 88
indicators 9
functions 7

Rockwell Automation Publication 1420-UMO01F-EN-P - January 2017

95



Index

96

G

general specifications 72
geometric representation 50
ground connection 46

icons

alarm 11

display 11
IECvs NEMA diagrams 17
implicit messaging 42
indications 11
indicators 9
information access 13
input specifications 67
installation 15, 16
IP657,8
isolation between inputs and outputs 73

L

line amplifier 46
list of variables 74 . . . 75
load profiling 7

M

main functions specifications 71
menu page numbers 25, 87
message setup 40, 42
Modbus
address 46
commands 63
communication 45
configure alarms 60
configure base unit 59
data types supported 46
energy metering values 59
functions supported 45
real-time metering demand 56, 57
real-time metering values 52, 53, 54, 55
register format 47
register maps 51
status 65
TCP/IP 45
monitoring 7
multiplier change 27, 89

0

optional modules
dimensions 15

P

P option specifications 68
panel cut-out 15

password 25, 87
physical address 46
ports

EtherNet/IP 7
RS-485/RS-232 7
power and power factor

geometric representation 50
power supply 8

power supply wiring 21
power system
monitoring 7
power system control 7
PowerMonitor 500

about 7
configuration 25, 87
cut-out 15
dimensions 15
features 7
functions 7
installation 15
panel installation 16
wiring terminals 16
product information 51

programming mode 25, 87

25,87
protection

IP657, 8
NEMA 12 8
NEMA 4X 8
pulse output specifications 68

R

real-time metering demand 56, 57
real-time metering values 52, 53, 54, 55
register format 47

register maps 51

relay outputs

configuration 62
RS-232 45

configuration 60
wiring 22
RS-485 45

configuration 60
wiring 22

S

save changes 27, 89
serial communication specifications 69
shielded cable 46
single-phase 8
software
FactoryTalk EnergyMetrix 7

Rockwell Automation Publication 1420-UMO01F-EN-P - January 2017



Index

specifications

485 option 69

A option 69

analog output 69

command 70

digital output 68

display 70

energy meters 70

general 72

input 67

isolation between inputs and outputs 73

main functions 71

P option 68

power supply 73

pulse output 68

relay output 68

RS-485 and RS-232 69

serial communication 69

status indicators 70
status 65

status indicators specifications 70
sub-billing 7

T

three-phase 8

v

variables 74 ... 75
voltage ranges 8

[
wiring
analog outputs 21
digital outputs 21
Ethernet 23
RS-23222
RS-485 22
wiring diagrams 17
wiring terminals 16

Rockwell Automation Publication 1420-UMO0TF-EN-P - January 2017 97



Index

Notes:

98 Rockwell Automation Publication 1420-UMO0TF-EN-P - January 2017






Rockwell Automation Support

Use the following resources to access support information.

Knowledgebase Articles, How-to Videos, FAQs, Chat, User

Forums, and Product Notification Updates. https://rockwellautomation.custhelp.com/

Technical Support Center

Local Technical Support Phone Numbers Locate the phone number for your country. http://www.rockwellautomation.com/global/support/get-support-now.page
. . Find the Direct Dial Code for your product. Use the code to ) . A
. . N ¥ A R - |
Direct Dial Codes route your calldirectly to a technical support engineer. http://www.rockwellautomation.com/global/support/direct-dial.page
Literature Library Install_atlon Instructions, Manuals, Brochures, and http://www.rockwellautomation.com/global/literature-library/overview.page
Technical Data.
Product Compatibility and Download Get help determining how products interact, check '
Center (PCDC) features and capabilities, and find associated firmware. http://www.rockwellautomation.com/global/support/pcdc.page

Documentation Feedback

Your comments will help us serve your documentation needs better If you have any suggestlons on how to improve this document, complete the
How Are We Doing? form at http:

Rockwell Automation maintains current product environmental information on its website at http:

Allen-Bradley, CompactLogix, ControlLogix, FactoryTalk EnergyMetrix, PowerMonitor, Rockwell Automation, Rockwell Software, RSLinx, RSLogix, RSNetWorx, and Studio 5000 Logix Designer are trademarks of
Rockwell Automation, Inc.

Trademarks not belonging to Rockwell Automation are property of their respective companies.

Rockwell Otomasyon Ticaret A.S., Kar Plaza Is Merkezi E Blok Kat:6 34752 Igerenkdy, Istanbul, Tel: +90 (216) 5698400

www.rockwellautomation.com

Power, Control and Information Solutions Headquarters

Americas: Rockwell Automation, 1201 South Second Street, Milwaukee, W1 53204-2496 USA, Tel: (1) 414.382.2000, Fax: (1) 414.382.4444
Europe/Middle East/Africa: Rockwell Automation NV, Pegasus Park, De Kleetlaan 12a, 1831 Diegem, Belgium, Tel: (32) 2 663 0600, Fax: (32) 2 663 0640
Asia Pacific: Rockwell Automation, Level 14, Core F, Cyberport 3, 100 Cyberport Road, Hong Kong, Tel: (852) 2887 4788, Fax: (852) 2508 1846

Publication 1420-UM001F-EN-P - January 2017

Supersedes Publication 1420-UMO0OTE-EN-P - March 2016 Copyright © 2017 Rockwell Automation, Inc. All rights reserved. Printed in the U.S.A.


http://www.rockwellautomation.com/rockwellautomation/about-us/sustainability-ethics/product-environmental-compliance.page

	PowerMonitor 500 Unit User Manual
	Important User Information
	Table of Contents
	Preface
	About This Manual
	Summary of Changes
	Intended Audience
	Catalog Number Explanation
	Access Product Release Notes
	Additional Resources

	1 - PowerMonitor 500 Unit Overview
	About the PowerMonitor 500 Unit
	PowerMonitor 500 Features and Functions
	Front Panel Features
	Front Panel Indicators and Control Buttons
	Additional Button Functions

	Display Features
	Display Icons
	Alarm Icons

	Selecting Data to Display

	2 - Installation and Wiring
	Installation
	Wiring Diagrams
	Supply Power
	Factory Installed Option Wiring


	3 - Unit Configuration
	Configure with the Display
	Edit Decimal Point and Multiplier

	Configuration Flowchart
	Digital Filtering Operation
	Digital Filter Programming Examples

	Analog Output Configuration Examples
	Alarm Configuration Example

	4 - Communication
	EtherNet/IP Communication
	Electronic Data Sheet (EDS)
	Explicit Messaging - Message Setup with CIP Generic
	Implicit Messaging - Generic Ethernet Module Input Data Connection

	Modbus Communication
	Modbus Functions Supported
	Data Types Supported
	Modbus Register Format


	A - PowerMonitor 500 Unit Data Tables
	Summary of Data Tables
	Geometric Representation of Power and Power Factor
	Data Tables
	Product Information
	Real-time Metering Values (voltage and current)
	Real-time Metering Values (power, PF, frequency)
	Maximum Metering Values (voltage and current)
	Maximum Metering Values (power, PF, frequency)
	DMD Metering Values (voltage and current)
	DMD Metering Values (power, PF, frequency)
	Total and Partial Energy Meters - EtherNet/IP Data Table
	Alarm and Output Status


	B - Technical Specifications
	List of Connectable Variables

	C - PowerMonitor 500 EtherNet/IP Device Profile
	General
	Object Model and Interface
	Identity Object - CLASS CODE 0x0001
	Identity Object Class Attributes (Instance 0)
	Instance 1 (PowerMonitor 500 device and Communication module)
	Identity Object Instance 1 Attributes
	Identity Object Services
	Get Attribute All Service
	Get Attribute Single Service

	Assembly Object - CLASS CODE 0x0004
	Assembly Object Class Attributes
	Assembly Object Instance Attributes
	Assembly Object Instances
	Assembly Object Services
	Get Attribute Single Service
	Connections
	Heartbeat Instances
	Behavior

	Technical Notes
	Parameters
	Modbus TCP/IP
	ACD
	TCP/IP Port


	D - Unit Configuration - Base Firmware Revision 11 and Earlier
	Configure with the Display
	Edit Decimal Point and Multiplier

	Configuration Flowchart

	Index
	Back Cover


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.6
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 1
  /Optimize true
  /OPM 1
  /ParseDSCComments false
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Average
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 2.00000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Average
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 2.00000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Average
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


