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Chl. Introduction & Features
1.1 ESG Introduction

In recent years, businesses have been under pressure to undergo low-carbon and energy-saving transformations. ESG
encompasses three main aspects: Environmental (E), Social (S), and Governance (G). Each of these aspects corresponds
to specific ISO standards. Among these, three standards that most companies prioritize are: ISO 14064 that provides a
complementary set of tools for programs to quantify, monitor, report and verify greenhouse gas emissions, ISO 14067 for
product carbon footprint, and ISO 50001 for energy management systems.

Prior to implementing ESG, it is necessary to assess the current conditions of the factory and production lines. This involves
establishing energy baselines and performance indicators. Conduct energy inventory and choose energy-intensive areas for

data collection, statistical analysis, and assessment.

saving strategies, focusing on the areas with high |

energy consumption. Finally, assess the outcomes to | 1SO 14001 1SO 450 1SO 9001
gauge their effectiveness and use this information = _1SO 14046 RBA ISO/IEC 27001
to fine-tune further energy-saving approaches. f ISQ 14934 i BSC' .

ICP DAS offers a comprehensive solution that : _ SA 8000

encompasses energy management, digital = |

streaming, and edge computing to help businesses .

.address _Cha”enges_ relate.d. to data acquisition, International Net-zero International Labor Sustained Planning
information collection, wiring deployment, and ¢ iccions standards Rights Standards for Risk Management
analytical processing. This comprehensive support _— -

enables companies to swiftly meet the requirements i
of ESG and green transformation.
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When businesses embark on projects for green transformation and energy saving, they encounter varying challenges across
different domains. ICP DAS offers both wired and wireless smart meters and panel-mounted meters, wide range of industrial
gateways and signal converters, various styles of distributed and centralized I0 modules, as well as data collection servers
in different sizes. These solutions provide an answer to energy consumption assessment and strategy implementation in
various areas such as office buildings, server rooms, and production lines. Both existing facilities and new constructions can
utilize these solutions to rapidly and accurately achieve tasks such as energy data collection, signal conversion, and strategy
implementation.

ICP DAS not only provides various types of smart meters, panel meters, wired and wireless digital series modules, but also
offers edge computing units, as well as upper-level command center visualization software and cloud-based applications.
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Area Issue Approach
e Install power meters on main panels
e Scattered equipment with lower energy consumption | e Consider issues regarding meter size, power
Office e Lack of room for measurement devices information visualization, and energy consumption
Building |« Main energy consumption from air conditioning, report generation
lighting, or refrigeration » Small decentralized devices can be easily installed on
lightweight steel frames
- - . ¢ Use meters with communication interfaces
e Existing meters lack communication function ) L i
L ) . e Integrate with existing network by following meter
Control ¢ Meters have communication function but not in use S
e L s communication protocols
Room e Difficult wiring for meter communication lines . - S
- . e . e Use wireless communication to solve wiring issues
e Multiple power lines bundled, difficult to install CTs . .
» Use flexible CTs to measure bundled power line
¢ Only main meters installed, unable to track individual * Power meters are installed on site, costs on .
. : deployment and data storage space may be quite
equipment consumption hiah
e Scattered equipment, high wiring costs gn. ) ) _—
i . . : i ¢ Use both wired and wireless communication to solve
Production | ® Limited available space due to equipment occupying wiring issues
Line i ’
mpst of it . e Saving space for not using a chassis, but may
o Different run times for the same process on the . - . -
. . . . e encounter issues with the fire sprinkler system
machine, making baseline establishment difficult S . )
e . e Provide timestamps for power information
« Difficulty obtaining power source for meters. . :
¢ Supply power to meters by voltage signal lines

When there are a large number of meters on-
site, data from the meters can be aggregated
and easily controlled through the edge
controller. Historical trend chart display, energy-
saving benefit analysis with bar charts, energy
consumption breakdown with pie charts, real-time
energy consumption information on dashboards,
and the generation of daily and monthly energy
consumption reports can all be achieved through
web-based operations using the edge controller or
SCADA software. Additionally, there is a 15-minute
advance warning before energy consumption is
about to exceed the contract capacity, allowing
on-site personnel to take emergency actions.

Onsite

In terms of cloud management, IoTstar is suitable for scenarios where a large amount of data and devices need to be
managed. It can be easily deployed on mainstream cloud servers and allows for web-based management of edge controllers
and smart meters. In addition to remote firmware updates, it can store a large amount of data in various databases. When a
device disconnects, historical data can be retrieved through FTP to fill in missing data.

In the event of an alarm, IoTstar supports real-time communication software, enabling the creation of two-way interactive
real-time monitoring functions on mobile phones. This allows for immediate understanding of the alarm situation and the
ability to take emergency actions remotely.

Cloud Applications/
Message Push

War Room/ Controller \

Edge Computing/
Information Visualization

! Wired [Wireless Network Protocol
/ Conversion & Integration

Panel Meter/
wired or Wireless Smart Meter with CT

\

Website: http://www.icpdas.com
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MES/CIM

SNMP Manager

Modbus TCP

O

- Microsoft Azure ‘ [EM Bluemix
< amazon

Firewall & Information security mechanism W webservices~

Power monitoring for

SCADA, IT, IoT Communication service = — e equipment, facility, environment

IToT Power Meter
Concentrator .

Modbus TCP/RTU interface

J

RS-485 & Ethernet for power meter and I/0 module

S Ty

PM-3xxx series PM-4324 series M-7000 DL-302 M-7017RMS

power meter power meter I/0 module CO2/Temperature/Humidity  True RMS Input module
/Dew Point data logger

The PMMS energy management solution provided by ICP DAS includes: Power Meter, Power
Meter Concentrator(PMC/PMD), and Back-end software (such as: IoTstar Cloud Management
Software, InduSoft SCADA Software). In addition to provide users hardware device, ICP DAS
is also a complete One-Stop shop solution provider to help user to easily and quickly set up a
power monitoring system. Based on PMMS solution, users can review the power consumption
status of machine, equipment, and facility, and as the basis for making decision to adjust the
operation in real time to effectively achieve the goal of energy saving and carbon reduction
and optimize the maximum benefit of system. During the early stage, if the scale of the
application is small, user could simply use Power Meter and PMC/PMD to set up a simple
power monitoring system, once the scale of the application is expanded, the user could get
the back-end software involved and build an easy-to-expand power monitoring system via
blocks stacked structure. By this way, the PMMS solution will be highly flexible and could be
implemented in phases to meet various requirements, so it is the best energy management
solution under the company's ESG sustainable development goals.
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1.3 PMC/PMD Power Meter Concentrator

= Features
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B No extra software tool, using browsers to perform system operations
Featuring web-based interface for easy operations, the user could connect to PMC/PMD webpage via browsers

to review the power data, set up system setting, manage power demand and perform logic rule setting for

p2R 4]

alarm notification.

6CP Power Monitoring & Management Solution
DAS

ICP DAS Co., Ltd

Main Page

Main Page

Power Meter Information
Power Data Information
Real-Time Chart
Historical Chart
Historical Data Report
Historical Energy Analysis
PUE Information

110 Information

I/O Real-Time Chart

I/O Historical Chart

Event Log

Other Information

Polling Time Information
Modbus Table Information

UID Information

System Setting Meter / Module Setting

Logger Setting

PMC-5231(#1/ELiveDemo)

fl ok  53185.8MB(Approx.320 Days)

Power Data Overview

Power Data Classification

Data Classification1

Data Classification2

loT Platform Setting Advanced Setting

B instant Message
Rules Setting «

Data Classification3

[V
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| SEEEEE 58 "
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CT1 111.925
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CT3 111.565
CT4 111.565

| kW V I
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13.000 1.421 1@1(6) 109.5630 26.727
17.940 1.833 1E(7) 111.100 37.960
11.043 1137 17:(8) 111.100 20.692
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SMERBIEIEEE 9~12

Ping Status \%
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Website: http://www.icpdas.com

| kW V I
19.137 1.927 #E30(13)  108.811 10.015
14.707 1.506 jEm(14)  108.811 8.267
25.638 2.537 %ﬁi@(ﬁ) 107.968 12.431

E-mail: sales2@icpdas.com
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m Display real-time or historical power data

In addition to display power data of ~ Power Data Information

the power meter in text format, the | &5 Data Classification

Overview | Group Overview

power data can also be displayed CT/PhaseA  CT/PhaseB  CT/PhaseC  CT/Total
in real-time and historical trend 12.908 23135 29.959 19.683
chart for user to easily identify the Sl 210 il 107782
Lo . 32.052 21458 42878 95,845
variation of the electricity usage of
31.797 20.192 43.889 95.74
the devices. 32.089 19.26 45.487 106.411
32.413 18.265 47.077 83.669
32.744 17.29 47.606 95,252
33.205 16.374 50.321 95.372
33.347 15.351 51.957 107.741
33.586 14.368 53.62 B82.981
Real-Time Chart
(1]~ ] Connection status: @
2023/01/12 Air Conditioner kW
N CT1 I CT2 I CT3 W CT4
2.000
1.500
1.000}
0.500|
0.000}
16:00:30 16:01:00 16:01:30 16:02:00 16:02:30 16:03:00
Statistic Chart

Energy Usage Breakdown by Circuit/Group (Energy Usage(kWh))
2023/1/6

M Air Conditioner(CT3) [l Air Conditioner(CT2) [lll Air Conditioner(CT4) [l Air Conditioner(CT1)

15.07%

34.97%
22.97%
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B Support power data recording, storage and data file send back
(provide data file recovery mechanism)

The PMC/PMD features a built-in
Micro SD card to save the power
data which PMC/PMD retrieve from
power meter and regularly send
back the data files to the backend
management center for data
analysis and statistics. In addition,
PMC/PMD also offers a complete
data file recovery mechanism so
that when experiencing network
disconnection, the data log files
will be recovered after the network
is resumed to ensure the system
operates properly.

H Provide power data statistics

PMC/PMD provides historical data
report inquiry and display function,
the easy-to-read report of the
historical power data would help
to understand current electricity
usage of the equipment.

Current

Data-Lost

General Data Collection

o)

During-Disconnection

30A

/N
/

20A
N\

1
10A
N \0\ o I~ o t'\/ .
15:00 ¢ 15:30 T 16:00
: :
Current : Data Recovery Mechanism
Data-Reeovery
/C\ —After-Network-Resume— /C\ 30A
: \G}/ 20A
\Q\\O’//O/ AN 10A
- ] ~ X "
15:00 15:30 16:00
report
- S YTy RS RS S U P — & =] T p—
| Report Date: 2015-08 Central Air Conditioning - Monthly Rep Print Date- 2015-11-11
2 d{kvar)
> [T a4 | e | M2 A% B4 | 1494 | LT L1047 | 12806 | SIE 1n
4 2 [ 494 [ nam [ 3 15499 13493 | 17495 111499 11051 112488 [ 5183 [ 178
5 | 3 493 | nae M43 1549 13498 | 17493 | 111458 11044 112459 | 218 | 176
6 | 4 4938 [ 117188 3 [ 15499 | 13.495 17484 111503 110498 112482 | 3183 | 17e
2 s 49| w3 | e | 15499 | Dasd | 17484 115 | 1o | masol | S8 | 19
8 | [ 4944 | 117189 o 15499 13.496 | 17494 111494 1100493 112408 I 5183 | m
o G ds | | w3 1548 | DA | mam | s | uoss | e | sIm 1718
ﬁ,. u 493 1z [T 15498 13493 17494 111494 1100402 112498 [ 183 178
kil | 25 4938 [ 1nan | M3 15499 15493 1744 | 111498 110514 11245 5183 1719
ml b3 -.1933 | 19 [ ™ 15498 13494 | 17493 111496 10411 ms 4183 m
0 | n 4938 172 943 15499 13494 17495 111498 110419 115 5184 178
m. p- | 4m 117203 [ 943 15499 | 13498 17404 1ms 110494 125 183 1719
3l | o 45 | 172 | i | 15498 | 13493 | 17484 | 111493 110484 | 112.48% | 5183 | 1716
]2. 3 4943 [ nran [ b 15499 3an | 17495 | 111499 1105 13512 [ 3183 [ L8
w3 | am | wam | s 15458 | pass | 17ase | anas | wosel | mas | s | 17
u
35 Monthly Highest Usage  EESETUY
3633401 kWh
% m Occurrence Time 015814 1014

H Provide “"Power Usage Effectiveness (PUE)” calculation operation

Power usage effectiveness(PUE)
is @ measure of how efficiently a
computer data center uses energy;
specifically, how much energy is
used by the computing equipment
(in contrast to cooling and other
overhead). The lower PUE value,
means the higher of the greening
degree of a data center. Using
PMC/PMD with ICP DAS power
meter to set up a power monitoring
system allows user to review the
PUE value through the webpage,
thereby evaluate the efficiency of
energy usage of the data center.

Website: http://www.icpdas.com

Power Usage Effectiveness(PUE) Information

Real-Time History

1 2
PUE 1 ( Total Facilly Eneioy PUE 2 ( el EERlfy Eneroy; )
485621 KWh 4856.21 kWh
: 4
= = IT Equipment Energy )
2.310 0190 4.317 112500 KkWh
= 1 5
! 2 A:M1 A:M2
3 4
PUE3 | Total Facility Energy PUE 4 Total Facility Energy )
3226.92 kWh 4856.21 kWh
f IT Equipment Energy [ IT Equipment Energy )
198.1% 1629.29  kWh b 1.149 422350 KWh
1 3 1 3

E-mail: sales2@icpdas.com
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PMD (Power Meter Concentrator with Display) series is
equipped with TFT LCD (with Touch Panel). It prowdes

an easy way for viewing the power data and set up the :

system parameters on sites. Dot 20160305 192,168,100 204
Time 14:32:19 Mask 255.255.255.0

| Time Synchronzation | CL T AR
| Function Status  Enable | DNS 8888 |
Smcinenal  Ghous | R
Tirme Zone (GMT-+08:00) Web Server Port 80
Daylight Saving Time Disable Modbus TCP Port 502
[ otes
© langusge  Englsh i~ Security Setting

. Firmware Version 3.0.8 ~ Idle Time 10 Minute(s)

T TS
Power Data Information

MNicknuame
PM-3114

MTCP

MTCP

MTCP

m Built-in Intelligent logic engine for power demand management
and alarm notification

PMC/PMD is equipped with IF-THEN-ELSE logic engine. The user could complete the control logic via web page
and download the logic rules to the PMC/PMD. The logic engine will loop execute the rules in order. By editing
the IF-THEN-ELSE logic rules, the user could use "Real time power data", "Historical Statistic power data",
"power demand value", "PUE value".... etc in the IF condition setting. In addition, the Schedule setting and
channel values of I/O modules connected to the PMC/PMD can be also included in the IF condition. When the
evaluation of the IF condition is matched, the corresponding action will be executed (such as: alarm message
sending or adjust the operation of equipment). By this way, the user could quickly implement applications for
power usage monitoring, power demand management, and alarm notification sending.

Rule Overview Rule Content Setting
Rule 1 IF THEN ELSE
<IF> 7 : ;
COM2 PM-3112(3:Room3) CT1 Actual Demand < 30 Add a new Condition: Add a new Action: Add a new Action:
< THEN > Set a Condition | = | ] Setan Action = Set an Action | =
COM2 PM-3112(3:Room3) DOO = ON (One Time) | Power Mater + | Basic Values ¢
<ELSE> | Connection Status | Statistical Values + || Actual Demand 3 o
COM2 PM-3112(3:Room3) DOO = OFF (One Time) W Cemand 4 SD Card Status Other Information » | Forecast Demand E 4 COMZ PM-3112(3 Room3) DOO = OFF E
=T Hourly Maximum Demand £ =
Rule 2 Daily Maximum Demand
S i= Monthly Maximum Demand
COM2 PM-3114(4:Room4) CT1 kW > 30 m Y - cig
< THEN > Daily Accumulated Electricity
COM2 PM-3114(4:Roomd) DOO = ON (One Time) @ Icp/| Monthly Accumulated Electricity
<ELSE> Yearly Accumulated Electricity
COM2 PM-3114(4:Roomd) DOO = OFF (One Time)

10 ICP DAS CO., LTD. Professional Provider of High Quality Industrial Computer Products and Data Acquisition Systems Vol. EM 6.24.06_EN
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H Support a variety of I/0 modules to achieve the control operations

of the device in real time

PMC/PMD can connect to ICP DAS M-7000  [{,2icr / module Setiing Page
I/O modules or Modbus TCP/RTU slave XW-Board

modules according to the needs of the None ‘
applications. With flexible and diversified |
COM2 | Modbus RTU Master
I/O mOdUIes support and IF-THEN- No. Module Name / Nickname Address Polling Timeout{ms)
ELSE logic rule, it enables to control the 1 JL  ICP DAS PM-3133(Room1) 1 1000
ti f devi . | ti d 2 J |CP DAS PM-3133(Room2) 2 1000
operations of devices in real time, an A RS PG ReeD) 3 -
provides maximum flexibility for system 4 ML ICPDAS PM-3114(Room4) 4 1000
ti d . 5 B8 M-70182(Temp. Monitor) 5 300
operation and power saving. S @ o o = -
I/O Information 1/O Information
Options [M-7060(6:Power Conrol) +] @ Options [M-7018Z(5:Temp. Monitor) + | (@)
DI
Cho Ch1 Ch2 Ch3 Al
. . 1 . Cho Ch1 Ch2 Ch3 Chd
I OFF I OFF I OFF I OFF - - . - -
Counter 0 Counler 0 Counter 0 Counter. 0 0.000 ¢ 0.000¢ 0.000 ¢ 0.000°¢ 0.000°c
DO Chs Ché chT chs chg
Cho chi Cch2 Chi - - - = =
E _ : = 3 0.000 ¢ 0.000°c 0.000 ¢ 0.000c 0.000 ¢
(B_off ||[0_off |JilB_oFF (0 _OFF |
B Provide Schedule function
PMC/PMD provides Schedule function that Schedule Content Setting
allows to edit logic for applications that Mode @Calendar ORepeat
requires Schedule operation. The Calendar e SEGMERH) [ 2013 | [November ¥
interface allows to easily set up the schedule SR (28 Morsh(s)
for weekdays or weekends so that the Time Rangersy | 220100 8100 8 - [17 8. [00 58 (00 ] [Rermove)
.
user could schedule the operations for the
equipments as required for efficient power (Saloct t) (Unsalect AL (Selnct Waslaisy ) Select Weekerdl) KiRege) (Ot of Range
2013/ 11 2013/ 12 201471
usage. Sun Mon Tue Wed Thu Fri Sat| Sun Mon Tue Wed Thu Fri Sat | Sun Mon Tue Wed Thu Fri Sat
1 12| G |0 | R | g 1el brd 1 N4
g G S R Sl B 9 10011 12 13 14 5 6 T &8 8 101
10 11 12 13 14 15 16 15 16 A7 18 19 20 21 (12 13 14 (16 16 17
17018 18 20 21 2 23 2 23 24 26 % 21 28 19 20 21 2 23 4
24 25 26 27 (28 20 W 20 W AN 23 21 2B 29 30 3

B Provide instant message notification function

PMC/PMD can integrate Instant Messaging @
services such as LINE, Telegram, and @
WeChat to achieve alarm message . —
notification function. The message sending m
action can be added to the IF-THEN-ELSE
logic edition as part of logic control to
provide real-time message notification to
the related personnel when an event occurs.

Warning!
The alarm message content could be a ygh energy consumptiont
preset string with power data or I/O channel
data. In addition, the PMC/PMD can also \
send the alarm notification via SMS or PMC-523xM-4GE |
Email.

ICP DAS smart Power Meter

PM-3133-100 | PM-3114-100

Website: http://www.icpdas.com E-mail: sales2@icpdas.com Vol. EM 6.24.06_EN
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AS

B Support 4G/3G mobile network communication

In addition to Ethernet communication, PMC-523xM-3GWA/4GE/4GC & PMC-2x4xM(X)-4GE/4GC also supports
4G/3G mobile network communication. It can send the real-time power data, data logger files and alarm
messages back to the control center by 4G/3G mobile network.

fé Instant message
B Log files
NMQTT

Modbus TCP

ICPDAS
PMC-5231M-4GE

B MQTT Message Publish/Subscribe operation for receiving power

data in real-time
PMC/PMD supports the MQTT protocol. It can publish the power data of the power meters (connected to PMC/
PMD) to the MQTT broker. In addition, PMC/PMD can also receive the message of the subscribe MQTT Topics
published by others MQTT device and use them in the IF-THEN-ELSE logic rule to trigger the corresponding
action.

12 ICP DAS CO., LTD. Professional Provider of High Quality Industrial Computer Products and Data Acquisition Systems Vol. EM 6.24.06_EN
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B A variety of protocols supported, the best power meter manager

for IoT power monitoring applications

PMC/PMD provides powerful and flexible integration with the power meters at the field side, and also supports
various IoT protocols for seamless integration with the SCADA/MES/MIS/IT/IoT systems to transfer the power
data from the front-end to the back-end management systems. It also features reliable thought-out power
demand management and data logger functions. All of these features make PMC/PMD a perfect concentrator
of power meters in the Energy Management application of the IoT age.

Security & Surveillance Industrial & Automatlon

T

Transportation & Logistics m = i
)&T K f 1331 Industrial & Energy /-
P ‘é—w—w i ’.‘\
i / d
’
Logstics SSmP ] Fre | marT)

i,

ﬂ %Bé z

RE-485 & Ethemat ~ PM-4324 10 Modules 1 - . R5-485 & Etharnat  PM-4324 10 Modulas

Powor Moler Power Meter

F!S 485 & Elhamst PM-A324

B Power data upload operation with Security mechanism

In the era of IoT and Cloud computing, power data transmission between the power meter and Cloud platform
is a prerequisite for maintaining an effective operation of the IoT Cloud system. To ensure the operations of
power data uploading from PMC/PMD to Cloud platform to meet the requirements of Security mechanism, PMC/
PMD supports Security mechanism such as "MQTT with SSL/TLS" to perform the encryption of real-time Sensor
data during the data transmission operation. In addition, PMC-284xM also supports the Security mechanism
such as VPN Client (Virtual Private Network), SNMP agent v3 (Enhanced security for SNMP protocol),
SFTP(Secure File Transfer Protocol), FTPS(FTP over SSL) and HTTPS. With a variety of Security mechanism and
protocols provided by PMC/PMD, it can meet the requirements of information Security when building an IoT
Cloud power monitoring system.

i ares 4 . L AL LR HIBIBTBRRAITIIBIG 1816 B1IABIATE ne
o o

iﬁlﬂ1ﬁ11ﬁﬂiﬂlﬁ1ﬂﬁiﬁ

"' SSL/TLS/HTTPS
@ SFTP

@ SNMP agent v3
©@ VPN Client

Website: http://www.icpdas.com E-mail: sales2@icpdas.com Vol. EM 6.24.06_EN
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AS

14

B Connection with IoT Cloud Platform and ICP DAS IoTstar

PMC/PMD supports the connection ability with the IoT Cloud Platform as Microsoft Azure, IBM Bluemix and
Amazon Web Service etc. It works as the concentrator in the IoT application to connect with power meters,
collect and transfer the power data to the cloud platform for future data analysis. PMC/PMD also can receive
the message which is published from the cloud platform for the corresponding actions at the field side. In
addition, PMC/PMD also supports connections to ICP DAS IoTstar cloud management software. IoTstar enables
the Controller Remote Access Service, Power Data Collection Service, Power Data Visualization Service, Power
Data Report Service and Bot Service with Mobile Phone on PMC/PMD.

Application
Layer
Saa$
——
Energy Smart Smart Environment Facility Smart
Management  Manufacturing Factory Monitoring Management City
- =
-—
PaaS (-. 'ﬁ -— @ Il |
IO\T I Device Sensor Bot Dashboard Report
L Management Database Service Service Service
-
e Y aws i O B
. A Vi {7 1BMCl
Microsoft Azure > () IBMCloud s

Google Cloud Data Center
WISE / PM PMD Il
Edge SE / PMC/ 0

Computing
Layer

Sensor
Layer

a® PMC Demo Site

& |CP DAS b4 +

< > C  www.icpdas.com

)
ﬁCP
DAS PRODUCTS SOLUTIONS NEWS&EVENTS SUPPORT CORPORAT

PMC-5231

Character Password
Administrator Admin
General Users User
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a® PMC/PMD Specification Comparison Table
m Hardware Specification

Function PMC-284xM PMC-224xM PMC-523x(M) PMD
System
Quad-core ARM CPU,

CPU 1.6 GHz/Core ARM CPU, 1.0 GHz
SDRAM/Flash DDR3 2 GB/8 GB DDR3 512 MB/256 MB
microSD microSD socket with one 4 GB microSD card

(support up to 32 GB microSDHC card or 2 TB microSDXC card(WISE-284xM Only))
Ethernet 10/100/1000 Base-TX * 2 10/100/1000 Base-TX * 1
TFT LCD(with PMD-220x: 7" TFT LCD

Touch Panel)

N/A

PMD-420x: 10" TFT LCD

Wireless Communication (Applied to 3G/4G version PMC-523xM, PMC-224xM & PMC-284xM)

3G System _
(-3GWA) WCDMA: 850/900/1900/2100 MHz

FDD LTE: B1/B3/B5/B7/B8/B20 bands
?j_/::)l S (Frequency Band for EMEA, Korea, Thailand, India and Taiwan)

WCDMA: 850/900/2100 MHz

3G/4G System
(-4GC)

FDD LTE: B1/B3/B8 bands (Frequency Band for China)
TDD LTE: B38/B39/B40/B41 bands (Frequency Band for China)
WCDMA: 900/2100 MHz, TD-SCDMA 1900/2100 MHz, CDMA2000 (BC0) 800 MHz

m Software Specification

Function PMC-284xM/PMC-224xM/PMC-523x(M)

Operation Web Page &
Interface Web Page Touch Screen
e Power data collection, real-time and historical power data displayed

Power Data : S - -
Collection ¢ Power data logging and historical power data statistics report provided

¢ PUE information provided and displayed

Power Demand
Management

e Built-in IF-THEN-ELSE logic engine for thought-out power demand management

¢ Adjust equipment operation by its power usage status via Modbus I/O modules

e Provide Schedule function to manage the equipment's operation(work with Modbus I/O modules)

¢ Provide message notification function via Email, LINE (3G/4G version provides SMS message
notification function; PMC-xxx6/PMD-x206 provides WeChat message notification function; PMC-
284x provides Telegram/WeChat message notification function)

Integration with
SCADA/IT/IoT/
Cloud Systems

e Support Modbus TCP/RTU, MQTT, SNMP and CGI protocols to transmit real-time power data

¢ Power data log file auto send-back (by FTP protocol) & recovery when network is resumed after
disconnection

e Support DDNS (Dynamic DNS) system

e Support Microsoft Azure, IBM Bluemix and Amazon Web Service (WISE-284xM Only) IoT Cloud
platforms

¢ Support ICP DAS IoTstar Cloud software

Information
Security
Mechanism
(PMC-284xM
Only)

¢ Support HTTPS encryption protocol for Web interafce operation

e Support VPN Client function (PPTP, L2TP, OpenVPN and SoftEther protocols)

¢ Support SNMP v3 encryption protocol to ensure the security of the connection with IT system
¢ Support SFTP & FTPS mechanisms to ensure that file transfers are encrypted through TLS

¢ Support Blacklist and Whitelist setting to filter and exclude the accessible domains

Website: http://www.icpdas.com
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a0 Introduction

IoTstar is a software developed by ICP DAS for WISE/PMC/PMD controllers in a variety of
Industrial IoT applications. IoTstar can be installed on a general PC platform and works as a
Private IoT Cloud system, or on the VM (Virtual Machine) platform of Microsoft Azure, IBM
Bluemix, Google Cloud or Amazon AWS, etc. and works as a Public IoT Cloud system.

Using IoTstar to build the IoT Cloud system, it can provide the following services:

> e

Mkwﬁ‘(; .
T\, SQLServer

MySsoL
ORACLE Sensor Data Collection
DATABASE Service

Sensor data collected and

imported into Database at

cloud. Sensor Data
Visualization Service

Review sensor data

—— N E through Dashboard
Controller Remote . interface.

Access Service

Status Monitoring, System N N
Setting, and Firmware i
Update for WISE/PMC/ IoTstan é

PMD controllers.

Bot Service with

Mobile Phone Sensor Data Report
Query and monitor sensor Service
data by mobile phone Bot

Review sensor data through

service. statistical report.
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During the IoT Cloud system development, there is no-programming-required, and the system
setting can be completed through the web interface. In additon, through the SQL command,
IoTstar can be quickly integrated with the Cloud platforms, data analysis tools (Power BI, Google
Data Studio or SCADA system etc.) to help users quickly build the “IoT + Big Data” Cloud
application and significantly reduce the time and cost in implementing the “IoT + Big Data” Cloud
application.

s System Architecture

Review Sensor  Dashboard gu—
Data by Webpage =

Id\Tstar é_'

Remote Management &
Firmware Update

Public Cloud Management

|
i

e

D'a‘ntabase
e

Review Sensor Data
by Mobile Device

€ ) e e @ |
OA | | ulil T 9
@Indu&:ﬂ / P VA
ﬂ T Data Analysis

=N

by Public Tools

Google

Data Studio
M/

Internet & 4G Internet & 4G

PMC-523x/PMC-2x4x/
PMD series

WISE-523x/WISE-2x4x/
WISE-75xx series
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== Features

Support Flexible installation environment to quickly set up IoT
Cloud system

According to the needs of the field site, the installation environment can be flexibly
selected.

IoTstar can be installed on the

VM (Virtual Machine) platform / Microsoft b
Azure :

of the Public Cloud platform

such as: Microsoft Azure, IBM - (
Bluemix, Google Cloud or aWS L N
\‘_ﬂ"j

Amazon AWS to implement

the Public IoT Cloud system Googecloud  JO [SEQAN
on WISE/PMC/PMD controllers. S
It can reduce the loading for \_) IBM Cloud
maintaining the IoT Cloud
operating environment.

If the user concerns about the environment of the system operation or
data storage, the IoTstar can also be installed on a private Windows PC
(Windows 7/8/10, Windows Server) to implement the Private IoT Cloud
solutions on the WISE/PMC/PMD controllers, and then the user can
manage the environment by himself.

No more programming! Use a Browser to set up the IoT Cloud system

Only by a few clicks on Web page of IoTstar and WISE/PMC/PMD controller to complete the
setting of IoT Cloud system.

Online Device List (o0

WISE-5231 PMC-5231
WISE-5231 PMC-5231

=]

MP2 PANEL = ML PANEL
PMC-5231 PMC-5231
01286605180000ed 010G HE00003d
Q =)

Offline Device List

Demo
UASZ3
E231a0003489181
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m Controller Remote Access/Maintenance Service

With IoTstar, users do not need to worry about the network environment of the WISE/PMC/
PMD controller, whether the controller uses the static IP, dynamic IP, virtual IP or physical IP, the
user can perform the status monitoring, system setting adjusting, and update the firmware of
the controllers through the web interface provided by IoTstar. It can reduce the time and cost of
personnel travel due to performing the maintenance operations of controllers.

Static IP, Dynamic IP, Private IP or Public IP

)

Internet

WISE-2241M PMC-2241M WISE-5231M-4GE WISE-75xx
fe]\ Remote Control * * * *
aa System Setting
LT\ Firmware Update

Service Engineer

= No need to worry the
network environment

= No need to worry the
controller's IP setting

FIRMWARE

PMD-2201

PMC-5231

Website: http://www.icpdas.com E-mail: sales2@icpdas.com Vol. EM 6.24.06_EN
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B Sensor Data Collection Service
With IoTstar, the Sensor Data Collection Service can be performed to collect the Historical and
Real-Time sensor data (and/or Power data) from the WISE/PMC/PMD controllers, and import the
data to the Database in the Cloud. The users can quickly setup the Data Lake for the IoT and Big
Data applications. The users can also modify the data in the database to change the status of the
DO/AO channel of the sensor connected to controllers through the SQL command.

( IT/SCADA System )

25 idrﬁ Histor -"f:‘ar/

Data Analysis Tools
@sﬁA:': ﬂ With the support of SQL command interface, the sensor
naduso
! oy data stored by IoTstar can be connected easily with the
IoTstan - e o

third-party data analysis tools (such as: Power BI, Google
() Pover % Data Studio, SCADA system), and ERP/MES systems.
~ It can assist user to integrate the OT(Operational
Technology) and IT(Information Technology) systems
quickly and seamlessly, so that comprehensive and
— complete information regarding system operations can be
=y = collected with ease.

m Sensor Data Recovery Mechanism
For general data collection, the sensor
data will be sent to the control center

and imported into the Database at cloud. Current General Data Collection
But when the network experience a S —Data.Lost—— S 30A
disconnection, the data transmitted during %D"""Q'D'sco"mmm‘;ﬁ&(m"
the disconnection period will be lost. "IoTstar . \Q o ™ o Q/ . 1o
(with WISE/PMC/PMD)" supports the Sensor ¥ | 15:30 ;o 1600
Data Recovery Mechanism. When experiences Surrent DataRecoverya ta Recovery Mechanism
network disconnection, all data will be stored 79\——After Network-R/ew!—W 30A
in the SD cards in WISE/PMC/PMD. And when ~o Eoad ~ N
the network return to normal status, the data . F__o :

. . 15:00 15?30 I 15?00
stored in SD card will be re-sent to IoTstar,

and imported into Database to ensure the
integrity of historical data.
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B Sensor Data Visualization Service

With the built-in standard web page of IoTstar, user can directly query and review the real-time or
historical sensor data (and/or Power data) collected from the WISE/PMC/PMD controllers.

(ic? ICP DAS loTstar
DAS

Real-Time Fower Data

Real-Time Data Display

M Power Data

Historical Data Analysis

11:57 11:51 11:52 11:52 11:53 11:53 1154

System Information & Setting 11:00 11:05 1110 11:15 11:20 11:25 11:30 T3

Phasc A Phase B

Max

112.9. 108.0. | 109.9. 105.0.

11:49:05 5 11:47:24 11:54:25

IoTstar also provides IoTstar Dashboard Service package. Through the Dashboard editor and a
variety of Widget components provided by IoTstar, user can quickly setup the Dashboard page
for the Real-Time sensor data (and Power data) collected from the WISE/PMC/PMD controllers
according to their needs to review the operation status of the application system in real time.

Website: http://www.icpdas.com E-mail: sales2@icpdas.com Vol. EM 6.24.06_EN
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m Sensor Data Report Service

22

IoTstar features IoTstar Report Service which provides statistic report service for the sensors
connected to WISE/PMC/PMD controllers. By using IoTstar Report Service, the data measured
by the sensors can be converted into valuable statistical reports, so that the statistical reports
of the operation status of the machines, equipment and facilities monitored by WISE/PMC/PMD
controllers can be provided as the basis for making decisions, avoid biases and blind spots in
decision-making.

Power meter |00p repol‘t PMC-5231(Xindian office) / PM-4324-MTCP(Power meter of Area A) / Loop1(wall socket 1)

Day | Week | Month | Quarter | Year > Single Mode  ~ > Today - > Data Shown ~
Time = Max. Demand(kW) = Energy Consumption(kWh) Ava. PF(%) Apoo. T =LY o e T Sng:B(V} =y e Y Crv) | AvE.-KVA Avg. kvar
0 0.05 0.05 89713 0.169 110354 | 0.169 11035 017 110.358 0.055 0.024
1 0.05 0.05 89.566 0.169 110557 | 0.168 110553 | 0.169 110,562 0.056 0.025
2 0.05 0.05 89.562 0.169 10776 | 0.169 10771 |07 11078 0.056 0.025
3 0.05 0.05 89.628 017 10975 017 110972 | 017 110,982 0.056 0.025
4 0.051 0.05 89.375 0.17 11.112 | 0.169 111,108 | 0.17 11.118 0.056 0.025

Summary

Daily Highest Usage: 0.051kW
Occurrence Time: 2021-10-19 04:59:00
Daily Total Electricity Consumption: 0.41kWh

Bot Service on Controller by using Mobile Device

IoTstar provides IoTstar Bot Service package for two-way message interactions between the
WISE/PMC/PMD controller managed by IoTstar and LINE/Telegram chat rooms. Users can query
the real-time sensor data (and/or Power data) collected from the WISE/PMC/PMD controllers and
be able to change the value of DO/AO output channels anytime and anywhere by LINE/Telegram
App. In addition, with the ICP DAS iCAM IP Camera, it can also receive the video recording
events on the application site, so that the users can review the operating status of the equipment
through their mobile phones even they are not close by.

[ITTEATT VT T

i,
;)
ToTstan e i _
=9 mA

Messaging
Server

Assign Output
Channel Value

uery I/O Channel
Data

’IC% AS

WISE-5231M-46GE

Change Channel Status
Icpdas, SemarTthon 1 XVIIG!
Light1: OFF

oM OFF
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a Software package support
(optional package for IoTstar, 90 days free trial)

m IoTstar Dashboard Service

IoTstar Dashboard Service is an optional software package for IoTstar that provides users
the Dashboard editor and a variety of Widget components. Based on the functions the
IoTstar Dashboard Service provides, users can setup the Dashboard pages to review
the real-time sensor data (or Power data) from the Sensor and Power Meter connected
to WISE/PMC/PMD controllers, and it can also change the values of the DO/AO output
channels of the Sensor (or power meters) connected to WISE/PMC/PMD controllers
immediately.

Website: http://www.icpdas.com E-mail: sales2@icpdas.com Vol. EM 6.24.06_EN




Features

® Provide Dashboard editor for user to edit a specific Dashboard pages flexibly.
® Provide a variety of built-in Widgets to display the sensor data (or power data) in
different formats.

® Display the sensor data (or power data) in real-time, and the status of output channels
also can be changed.

® Support "Dark Mode" to turn the browser to dark for better visibility during night time.

® Receive on-site snapshots or video files sent by the controller. User can browse and
review the snapshots or video files received by IoTstar (For the sending of on-site
snapshots or video files, please use WISE with iCAM IP camera).

® Provide Rich Content Widget (WYSIWYG editor), and allow user to edit the content of

the Widget by himself (Such as import HTML code, text, Webpage, image, video file,
etc.).

Examples of Dashboard

nt Solution

......
Eeer I RN

104.381

|
¢

104.383 ).

s L

Example of Air quality monitoring (Using
Line Chart, Gauge, Plot Bar, Value Table,
Value Label Overlay widgets).

Example of Power monitoring (Using
Line Chart, Value, Value Output and
Rich Content widgets).
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Widget provided:

O §

Line Chart Bar Chart Pie Chart

Plot Bar

D011
1010
D100

Value Value Table Value Label Value Output Value Output
Overla (Slider (Button)

Video Event Time Clock Countdown Map Rich Content
List Timer

8 Aseion o)

—|¢|

15:27:04

Jg%agg 2020/12/11

Example of Environmental monitoring
(Using Line Chart, Value, Value
Output, Map and Video Event List
widgets).
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m IoTstar Bot Service

IoTstar Bot Service is an optional software package for IoTstar that provides users two-way
message interactions between the WISE/PMC/PMD controller managed by IoTstar and LINE/
Telegram chat rooms. IoTstar Bot Service provides an easier and convenient mechanism for user
to manage his/her remote controllers with LINE/Telegram App. It does not like the traditional
Chatbot which get the information or service by entering the text message; it provides a friendly
user interface that includes buttons and dialogue menu to perform the monitoring of remote
controllers in an easy way.

With IoTstar Bot Service, users can query the real-time I/O Channel data (or power data) of the
on-site I/O modules or power meters and be able to change the value of DO/AO output channels
anytime and anywhere. IoTstar Bot Service also provides functions to receive, store, and query
the event messages. The controllers can be triggered to send event messages to IoTstar Bot
Service by IF-THEN-ELSE rules. After IoTstar Bot Service receive these event messages, it would
process and send them to relative LINE/Telegram users for real-time alarm notification.

.y
- 8 ST;B,Q

User Interface

Bot Service

I Controller/Sensor

¢

RS-485 (Modbus RTU Slave devices)

Ethernet (Modbus TCP Slave devices)

WISE-523x/WISE-2x4x/
WISE-75xx series

B

Ethernet (Modbus TCP Slave devices)

) = | N>

& | RS-485 (Modbus RTU Slave devices)

PMC-523x/PMC-2x4x/ g i | E
PMD series [ '
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Features
® Monitor WISE/PMC/PMD controllers anytime and anywhere by LINE/Telegram App.
® Query real-time I/O channel (power meter) data and change output channels.
® Receive real-time event messages with text, pictures or videos (WISE can work with the iCAM IP
camera to send the picture or video files).
® Review and query the historical event messages.
® Secure and reliable communication mechanism between LINE/Telegram and controllers.
® Easy to Maintain; only need the upgrade of LINE/Telegram App.

**The interface below displays using LINE App.

<o l0Tstar Bot Service

B -
—— -
< Dot ===
Star Bot Sary ===
- -
Channel List
Iepdas_demo/Officet
<
») loTstar Bot Servica
Light1:0FF PUMIGy g, B <
Light2:0FF TW‘““:MJLL
Fan1:0 5] Y
-1- ¢ t Service
J Fan2:0 E < O loTstar 80 e
Humidity:NULL Language has been changed 10 o
g 9 English-
TemperatureNULL Change Channel Status
Chaﬂl’ie| Group 73 Icpdas_demo/Office1/Xva10/ B
Light1: OFF o couicaton

oOfficel o

i
OO ™= -

t |
ok B icpdas_demo/Office1/XV310/Light]
is set as: ON

[Snapshot] The door is opened. R

arted

Channel GroupP

Get Started

d

Event hotiﬁcatio
and query
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IoTstar Report Service

IoTstar Report Service is an optional software package for IoTstar that provides statistic report
service for the sensors connected to WISE/PMC/PMD controllers. By using IoTstar Report Service,
the data measured by the sensors can be converted into valuable statistical reports, so that the
statistical reports of the operation status of the machines, equipment and facilities monitored by
WISE/PMC/PMD can be provided as basis for making decisions, avoid biases and blind spots in
decision-making.

Features

® Provide a variety types of statistical reports for sensors and power meters.

® In addition to the report for single I/O channel (or power meter loop), it also provides the
report for group of I/O channels (or power meter loops).

® Support the query of the "Daily/Weekly/Monthly/Quarterly/Yearly" statistical report with
customized date.

® Provide data comparison function for comparing values of I/O channel (or power meter loop).

® Built-in editor for users to flexibly edit the report content (header and footer) to create desired
report format.

® PDF & Excel file format supported for report output.

Examples of the function provided:

Power meter |00p rEPOIT PMC-5231(Xindian office) / PM-4324-MTCP(Power meter of Area A) / Loop(wall socket 1)
‘ Day | Week‘ Month ‘ Quarter |Year ‘ > ‘ Single Mode  ~ ‘ > | Today ht ‘ > | Data Shown ~ ‘ Template Management Download PDF Download Excel

Avg.V Avg. | Avg.V Avg. | Avg. VvV

" Avg. |
Time  Max. Demand(kW)  Energy Consumption(kWh) Avg.PF(%) ppage p(a) Phase A(V) Phase B(A) Phase B(V) Phase C(A) Phase C(V)

Avg. KVA  Avg. kvar

0 0.05 0.05 89.713 0.169 110.354 0.169 110.35 017 110.358 0.055 0.024

1 0.05 0.05 89.566 0.169 110.557 0.168 110.553 0.169 110.562 0.056 0.025

2 0.05 0.05 89.562 0.169 110.776 0.169 110.771 0.17 110.78 0.056 0.025

3 0.05 0.05 89.628 017 110.975 017 110.972 0.17 110.982 0.056 0.025

4 0.051 0.05 89.375 017 111.112 0.169 111.108 017 111.118 0.056 0.025
Summary

Daily Highest Usage: 0.051kW
Occurrence Time: 2021-10-19 04:59:00
Daily Total Electricity Consumption: 0.41kWh

A Report for "Power Meter Loop”

Power meter loop group report PM Group
Day | Week | Month | Quarler | Year » Today - > | Loop Companson - * | Max. Demand{kW) = Template Managemenl | Download PDF | Download Excel
Xindian office Xindian office Xindian office Xindian office Xindian office Xindian office
Time Power meter of Area B Power meter of Area A Power meter of Area A Power meter of Area A Power meter of Area A Power meter of Area A
Loop1 Loop2 Loop3 Loopb Loopé Loop?
0 0 0 0 V] 0 0.05
1 0 0 0 0 o 0.05
2 1] 0 0 V] V] 0.05
3 0 0 0 0 o 0.051
4 0 0 0 0 0 0.051
Summary
Daily electricity
consumption of 1] 0 0 o 1] 0.416
each loop
Daily Total
Electricity 0.418
Consumption

A Report for "Power Meter Loop Group (Loop Comparison mode)"
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PMC-5231(Xindian office) / DL-1023(Air quality for factory) / AI2(PM2.5)

| Day ‘ Week‘ Month ‘ Quarter | Year‘ > ‘ Single Mode ~ ‘ > |Today 20211019 ~ | > ‘ Data Shown ~ |

Time Maximum(ug/m3) Minimum(ug/m3) Average(ug/m3) Final Value(ug/m3) Total Value(ug/m3)

0 1 1] 0.283 0 17

1 1 1] 0.116 0 7

2 1 0 0.118 1 7

3 1 0 0.066 0 4

4 1 0 0.083 0 5

Summary

Daily maximum: 1 ug/m3

Time of maximum daily value occurs: 2021-10-19 00:01:00

Daily minimum: 0 ug/m3
Time of minimum daily value occurs: 2021-10-19 00:00:00

Daily average: 0.098 ug/m3
Daily total value: 49 ug/m3

A Report for "I/O Channel"

Template Management

ICP DAS 2 v n

Arial ~ | 15px
S HBy ==
~ T
ICP
DAS
Arial ~ | 15px
& BEy ==

&
Cl
=]

Header

POWERED BY TINY
Footer

Ltd.

POWERED BY TINY

EE

A "Template Management (Editing for Report header and footer)" of Report

Gz

ICP DAS Hsintien Office

Report Date 202 1/09/29 Hsintien Office /| RD Area / |__oop1 -_Daily Report Print Date:2021/09/29
Max. Energy Avg. Avg. | Ao Avg. | Avg. V Avg. | Avg. V Avg.
Time  pemand(kw) € Vh) PF(%) | PhaseA(R) RIUS® | PhaseB(A) PhaseB(V) PhaseC(A) PhaseC(v) kva  AVe-kvar
0 0.049 0049 89.708 | 0167 109391 | 0167 109387 0168 109397 | 0055 0024
1 0.0 0.05 89.397 | 0.17 110.203 | 0.169 110199 017 110209 | 0056 0025
2 0.05 0.05 89.244 | 0.17 110.278 | 0.169 10274 017 110284 | 0056 0025
3 005 005 89196 | 0171 11045 | 017 110446 | 0171 110456 | 0056 0025
Summary

Daily Highest Usage: 0.05kW
Occurrence Time: 2021-09-29 03:18:00

Daily Total Electricity Consumption: 0.627kWh

ICP DAS Co., Ltd.

Website: http://www.icpdas.com

E-mail: sales2@icpdas.com

A Report Download (PDF file format)
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=@ Application

m Cloud-based Power Monitoring Application for Factory

Using ICP DAS "IoTstar + PMC/PMD" solution, user can quickly build a cloud-based power
monitoring system for factory. In the solution, PMC/PMD power meter concentrator can connect
with ICP DAS power meters to collect, organize and record the power consumption information
of the factory equipment. In addition to sending the collected power information back to IoTstar,
PMC/PMD can also perform the power demand management for the equipment, monitor the
operation of equipment to perform the corresponding actions, and immediately send LINE/
Telegram/WeChat/Email/SMS alarm message according to the pre-set edge computing mechanism
(IF-THEN-ELSE logic rules). After IoTstar receives the power information sent by PMC/PMD, it can
provide services such as:"Controller Remote Access Service", "Sensor Data Collection Service",
"Sensor Data Visualization Service", "Sensor Data Report Service" and "Bot Service with Mobile
Phone", as well as the following benefits:

® No need to write programs in the whole process, power information can be collected and stored
in the cloud database automatcially.

® Through SQL Database interface, quickly integrate the IT system to understandthe trend and
change of the power usage status of the factory equipment comprehensively.

® Perform remote monitoring and maintenance of the factory equipment, take corresponding
actions proactively to ensure operational optimization.

® Provide status monitoring, system setting and firmware update for the PMC/PMD controllers
from Cloud. It can reduce the time and cost of personnel travel due to performing maintenance
of the equipment.

Data Studio 7~

PMC-5231M PMC-2241M v ' PMC-2241M
et 274

i | [ J __J_} #_f/g
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m IoTstar Live Demo (iotstar.icpdas.com)

IoTstar Live Demo allows users to fully experience the function of IoTstar, such as:
® Provide Sensor data visualization dashboard.

® Real-Time and Historical sensor data query and display.

® Provide Sensor data Statistical report

® Query and display video/image event

® Remote setting and maintenance for controller.

(ice ICP DAS Co., Ltd.
DAS

loTstar Live Demo

By using IoTstar, you can directly
login controller to perform
remote setting and maintenance
without information of IP
address and login password of
the controllers.

. =rs.r_"e-(l'L

Bl Orine Devics List pao

PMC-5231

on

MPZ PANEL

ML PANEL
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a® Controller Supported List

Model WISE-284xM WISE-224xM WISE-523x(M) WISE-75xxM
System
Quad-core ARM CPU, 32 bits CPU
et 1.6 GHz/Core ARM CPU, 1.0 GHz (400MHz)
microSD Yes (Built-in one 4 GB microSD card ) -
10/100 Base-TX * 2
- * _ *
Ethernet 10/100/1000 Base-TX * 2 10/100/1000 Base-TX * 1 (for Daisy-Chain Topology)
Casing Metal( WISE-523x is Plastic) Metal
Mobile Network Support 3G/4G Mobile Network(*1) -
I/O Module Support
Local Side Support ICP DAS XV-board Built-in I/O module
Remote Side Support at most 48 I/O modules -
iCAM IP Camera up to 12 up to 4 -
Software function
Intelllgent logic Yes (Full Function) Yes (Basic function)
operation
Information Security Yes ) )
Enhancement
Model PMC-284xM PMC-224xM PMC-523x(M) PMD
System
Quad-core ARM CPU,
CPU 1.6 GHz/Core ARM CPU, 1.0 GHz
microSD Yes (Built-in one 4 GB microSD card)
Ethernet 10/100/1000 Base-TX * 2 10/100/1000 Base-TX * 1
TFT LCD (with ) PMD-220x: 7" Display
Touch Panel) PMD-420x: 10" Display
Casing Metal (PMC-523x is Plastic) Metal
Mobile Network Support 3G/4G Mobile Network (*1) -
Power Meter & I/O Module Support
Local Side Support ICP DAS XV-board -
Support at most 48 modules "
Remote Side (Include ICP DAS Modbus Power Support at mosst MZ: dﬁ: IID/,?)Sr:‘/I;)(;iut:::"Power Meter +
Meters and Modbus I/O modules)
Software function
Intelllqent wye Yes (Full Function)
operation
Information Security Yes )
Enhancement
Note 1:

3G/4G version of WISE-523xM, WISE-224xM, WISE-284xM, PMC-523xM, PMC-224xM & PMC-284xM

3G system (-3GWA) |WCDMA: 850/900/1900/2100 MHz

FDD LTE: B1/B3/B5/B7/B8/B20 bands (Frequency Band for EMEA, Korea, Thailand, India and Taiwan)
WCDMA: 850/900/2100 MHz

FDD LTE: B1/B3/B8 bands (Frequency Band for China)

3G/4G system (-4GC) |TDD LTE: B38/B39/B40/B41 bands (Frequency Band for China)

WCDMA: 900/2100 MHz, TD-SCDMA 1900/2100 MHz, CDMA2000 (BC0) 800 MHz

3G/4G system (-4GE)
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a® Installation Platform Requirement

Specification Suggestions

CPU 64-bit (x64); 3.0 GHz or higher GHz Processor
Minimum 8 GB for RAM. When the number of controllers or sensors, or the size of
RAM Database is increased, upgrade the RAM space as needed to ensure the best performance

of the system.

Minimum 64GB for Hard Disk space. When the number of controllers or sensors, or the
Hard Disk size of Database is increased, upgrade the Hard Disk space as needed to ensure the best
performance of the system.

Windows 7, Windows 8,Windows 10, Windows Server 2012 or later OS system (64-bit

8 el Windows required).
o Support WISE-523x/2x4x, PMC-523x/2x4x and PMD controllers.
Notes o Need to work with IIS Web Server.

e Need to work with Database system such as Microsoft SQL Server, MySQL Server or
Oracle Database. (For detailed version information, please refer to IoTstar user manual)

a® Ordering Information
m IoTstar

Description
IS 1l NN ToTstar - IoT Cloud Management Software (Max. 50 controllers can be connected.)

IS gl o1 ToTstar - IoT Cloud Management Software (Max. 200 controllers can be connected.)
IS =l {1 [l ToTstar - IoT Cloud Management Software (Max. 500 controllers can be connected.)

m IoTstar Upgrade Package (Optional package for IoTstar)

Model Description
IoTstar Upgrade Package (Upgrade the maximum number of controllers connected to
IoTstar from 50 to 200.)

IoTstar Upgrade Package (Upgrade the maximum number of controllers connected to
IoTstar from 200 to 500.)

IoTstar-UC050-200

IoTstar-UC200-500

m IoTstar Bot Service (Optional package for IoTstar; Support Bot Service)

Model Description
| Y K5 Tl = 1o} YT RV TR {0 ST B M ToTstar Bot Service Package (Used with IoTstar-RC050; Support LINE App)
1Y S Tl T T VTR op n [ BT ToTstar Bot Service Package (Used with IoTstar-RC200; Support LINE App)
1Y S Tl T T VTR Lo BT ToTstar Bot Service Package (Used with IoTstar-RC500; Support LINE App)
G Tl T ST RVTRR o0 1 Bl ToTstar Bot Service Package (Used with IoTstar-RC050; Support Telegram App)
G Tl T TRV TRR oy i [ Byl ToTstar Bot Service Package (Used with IoTstar-RC200; Support Telegram App)
G ES Tl T TR oL [ Bl ToTstar Bot Service Package (Used with IoTstar-RC500; Support Telegram App)

m IoTstar Dashboard Servioard service)

Model Description
G S T ER ) T BCTT VT B oL LT Bl ToTstar Dashboard Service (Used with IoTstar-RC050)
) S T ER ) T 1 s BCTT VT B N {op 0 |l ToTstar Dashboard Service (Used with IoTstar-RC200)
|G K TP ET o Lo E T s BT gV TR O Ul ToTstar Dashboard Service (Used with IoTstar-RC500)

m IoTstar Report Service (Optional package for IoTstar; Support Report service)

[ LoTe []] Description
IoTstar Report Service-RC050 IoTstar Report Service (Used with IoTstar-RC050)
IoTstar Report Service-RC200 IoTstar Report Service (Used with IoTstar-RC200)
IoTstar Report Service-RC500 IoTstar Report Service (Used with IoTstar-RC500)
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Ch2. Applications

The energy management solutions launched by ICP DAS include: power meter, PMC/PMD power meter
concentrator, back-end management software (such as: IoTstar cloud management software, InduSoft SCADA
software). It provides functions such as "Power information query and display", "Power data statistical report
provide", "Power demand management”, "Instant message notification", etc. It can assist enterprises to quickly
and effectively achieve the goal of energy saving and carbon reduction under the general trend of "ESG", and

also the best power monitoring solution under the ESG sustainable development goals of enterprises.
P 5
L] ; -

a" Power monitoring for factory

Control Room

The power monitoring solution developed
by ICP DAS (PMC/PMD, power meter) for
factory power monitoring systems can be
used to control the power demand status
in real time, and when the power demand
is predicted to be going to exceed the
contracted capacity, an alarm message
will be issued to notify the user to make
adjustment of equipment operations to
avoid penalties for exceeding contract /¥
capacity. In addition, PMC/PMD can (
provide back-end platform the power
usage information to analyze the power
consumption information, assist factory
to design optimal power usage plans, and
reduce the electricity cost.
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=" Power and environment monitoring for factory

Using the power and environmental monitoring solutions(air detector modules, power meters, PMC/PMD
power meter concentrators) developed by ICP DAS, the data of power, temperature, humidity and air particles
of factories and production lines can be collected and recorded in real time and send back to the back-end
management center to assist enterprises to collect and analyze the power and environmental monitoring data
of the factories, and then achieve the purpose of energy saving and environmental protection.

PM-3000 Serie

’> .j PMC_5231

\ Ethernet

DL Series R
(Modbus RTU) | (Modbus TCP)

" Equipment predictive maintenance

Using the power monitoring solution(power meter, PMC/PMD meter concentrator) developed by ICP DAS, the
power usage status of equipment can be monitored in real time, and when the predicted power demand is
going to exceed the contracted capacity, an alarm message can be issued to notify the user, and the operation
of the equipment can be adjusted in real time. In addition, it also provides power usage information of the
equipment to the back-end management platform for statistics and analysis. In addition to reduce electricity
costs for factory, it also provide a predictive maintenance operation for equipment to ensure the proper
operations of factory and production lines.

Case 1: Real-time monitoring of the current data of the inverter in the predictive maintenance

T

AC Current | RS-485 Ethernet
" Modbus RTU Modbus TCP

Inverter Power Meter PMC/PMD Power I Control
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Case 2: Real-time monitoring of the voltage/current data of the QOil expeller in the predictive maintenance.

Electricity

PMC/PMD

Power Meter Power Meter Oil Expeller
Concentrator

=" Power monitoring for building, community and residence

The power monitoring solution developed by ICP DAS can be used in buildings, communities, and residences.
The user can install PMC/PMD in the application and connect with ICP DAS smart meters to collect and record the
power usage data of air conditioner, light, drainage and other equipment. And the power data log files will be
sent back automatically to the back-end office for statistics and analysis of the power consumption information
to adjust the power demand policy, avoid improper power consumption behaviors and ensure stable power
supply quality in the application field and save the electricity costs.

Modbus TCP &f som

— Protocol W= /
JEt hern‘et )
f (J g

Mobile Device T

PC Monitor

e

PMC/PMD
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=" Power monitoring for public place

ICP DAS provides a power monitoring solution for public place. The user can install PMC/PMD in the application
and connect with ICP DAS power meters to collect and record the power usage data for air conditioner,
light, drainage and other equipment. In addition, user can also set up the alarm notification according to the
contract they signed. When the power consumption is going to exceed the contract capacity, the PMC/PMD wiill
send instant notifications message via LINE/WeChat/Telegram/Email/SMS to related personnel for immediate
actions to avoid penalties for exceeding contract capacity. And through the statistics and analysis of the
electricity usage information of each equipment, it is possible to establish a long-term and effective electricity
management system to achieve the purpose of saving electricity costs and carbon reduction.

Control Room

. S

a" Electricity Consumption of Machines

In order to ensure the stability and reliability of the machines; usually it requires the monitoring of electricity
consumption. The purpose is not only for energy saving, but also to investigate the influence of electric current
variation that may affect the yield rate of the products during the production process. For most machines uses
both AC and DC power supply, if the traditional power meters are used, it may require several power meters
to implement the monitoring jobs. By using M-7017RMS, it can monitor multiple circuits at the same time and
support both AC and DC current monitoring; so that it will save the installation space and no need to install lots
modules for individual functions.

AC Motor Single Phase

DC 1000A DNM-8311-100V-50A

M-7017RMS

AC Motor Three Phase DNM-844-50A
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Ch3. SCADA System Software: InduSoft

fg InduSoft

InduSoft

e Web Studio®

InduSoft Web Studio is a powerful, integrated collection of automation tools that includes all the
building blocks needed to develop modern Human Machine Interfaces (HMI), Supervisory Control
and Data Acquisition (SCADA) systems, and embedded instrumentation and control applications.
InduSoft Web Studio supports all Windows runtime platforms, ranging from Windows CE, Windows
7 (32/64 bit), Windows 8 (32/64 bit), Windows 10, and Windows Server Editions, along with built-in
support for local or remote (web) based visualization. InduSoft also conforms to industry standards
such as Microsoft .NET, OPC, DDE, ODBC, XML, and ActiveX.

ICP DAS provides the InduSoft bundled driver to integrate InduSoft software and ICP DAS products
(I-7000, I-8000, I-87K and CAN Series) for SCADA system. Besides, the VxComm software of ICP
DAS can be performed to link to Internet/Intranet modules in an easy way. And DCON Utility of ICP
DAS can be used to configure network module for easy use and maintenance.

InduSoft Features

a® Streamlined Licensing

Now all license levels support an unlimited number of concurrent
communication drivers (limited only by hardware constraints).
Native communication drivers for the electrical protocols (DNP3/
IEC) available for Full Runtime and EmbeddedView, are no longer
an add-on. License no longer restricts the type of Thin Clients,

ja®

il

i

SERASEEESERRE R R TR

lf

nor pre-defined packages of Thin Clients. The user can define the =5 N ——
exact maximum number of Thin Clients that should be concurrently Bl
supported by the license. e = rm— == |

== OPC UA Server
Support is now included for the OPC UA Server for full runtime, EmbeddedView, and IoTView.

=" Drivers and OPC

IWS 8.1 not only Provides over 250 native communication drivers but also native
OPC interfaces, such as OPC UA (Client/Server), OPC DA (Client/Server), OPC
XML (Client), OPC .NET (Client), and OPC HDA (Server), and many other devices.

a® Graphics and Design Tools

Create screens to meet any application requirement
using the tools in our graphic interface. Combine
over 1,000 animated objects to create any
functionality required. Store graphics in the library
for future use, and easily make projects across a
product line share a consistent "look and feel".

a® Alarms
Send online alarms or reports using multi-media formats like PDF. Alarms are real-time and historical; log data
in binary format or to any database. Use remote notification to send alarms right to your inbox, printer, or
smartphone. Custom Alarm fields allow you to customize up to 10 additional fields to the alarm history.

38 ICP DAS CO., LTD. Professional Provider of High Quality Industrial Computer Products and Data Acquisition Systems Vol. EM 6.24.06_EN




Energy Management Solution - EM Brochure - ICP DAS

=
| 69

a® Animation —
Take command over graphics in a user friendly nteme Explorey Secure Viewers | Studio Mobile Access (SMA)

and intuitive interface. Paste images, and even Eg&rg ﬂ ﬁ

rotate dynamically using custom rotation points.
Local HMI Controller Control Center

Fill bar graphs with color, or adjust the scale of
objects with easy-to-use configuration. Other — |
animations include'‘command’(for touch, keyboard @ =. m
and mouse interaction), hyperlink, text data link, {:I__:y \_I.__/ NE= ="/
color, resize, transparency, and position.

@ ncusore INCUSOIt Web
a" Multi-Language Studio (Server) [

Develop your application in one of many development languages, including English, Portuguese, German,
French, Russian, Chinese Traditional and Simplified, and Spanish, or use translation tools to switch the runtime
to any language. InduSoft Web Studio offers automatic font replacement based on the language selected.

a" Database N

Connect to SQL database (Microsoft SQL, MySQL, et
Sybase, Oracle), or Microsoft Access or Excel,
and ERP/MES systems (including SAP), even
from Windows Embedded Compact Edition.
The flexible built in interface doesn’t require
knowledge of SQL. A patented solution allows for e

communication with SQL and relational databases Web Thin Client
running on any supported platform. (IE Browser)

S Intranet

a=® Recipes and Reports

Save time and maintain consistency by automating part parameters or BT, mstwiage Belieelimelies n-a
. apa - . . o Deshbourd Tempiste A E s —
production quantities with flexible recipe management tools. Create e
clear, concise reports in plain text, RTF, XML, PDF, HTML, and CSV or
integrate with Microsoft Office programs such as Excel. Get the data

you need, in the format you need it, to make informed decisions, fast.

TR

2= Scheduler

Schedule application behavior triggered by tag changes, date/time,
frequency, or any trigger. Use this for simulation, to trigger reports or
other functionality at a particular time of day, or even to trigger driver
worksheets to read/write at a scan rate you choose.

s Trends

Real-time and Historical trends, and SPC functionality are supported. Log data in binary format, or to any local
or remote SQL database. Color or fill trends with graphic elements to enhance clarity of data. Date/Time based
or numeric (X/Y plot) trends give you the flexibility to display information that best suits your application.
InduSoft Web Studio supports vertical and horizontal trending.

ERRERRE]

a® Scripting

Two powerful scripting languages are supported; built-in InduSoft functions and standard VBScript. Take
advantage of widely available resources for VBScript. Both the native InduSoft scripting language and VBScript
can be used simultaneously to give you the functionality you need, even from thin clients. Script debugging tools
for the native VBScript editor include break-points, and a variable watch list to improve scripting productivity.

InduSoft Software Ordering Information

InduSoft development package can generate applications for
Windows, Windows Embedded and Windows Embedded CE

IWS Runtime Package for Windows InduSoft runtime package for Windows, Windows Embedded
IWS Runtime Package for Windows Embedded CE InduSoft runtime package for Windows Embedded CE
Additional Package for Development or Runtime License | The additional package number of Thin Clients

IWS Development Package for Windows
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Ch4. PMC/PMD Power Meter Concentrator

4.1 Advanced IIoT Power Meter Concentrator
-, ‘Featuress
8¢

B No extra software tool is required, using browsers to perform system operations
Supported

M Support at most 48 modules (Include ICP DAS Modbus Power Meters and
Modbus I/O modules)
* COM3 and COM4 can connect to Max. 16 Modbus RTU modules individually.
* LAN can connect to Max. 16 Modbus TCP modules.
* Support at most 4 ICP DAS PM-4324 series Power Meters

M Display real-time or historical power data; Provide power data statistics report

M Power data logger and data files send back function supported.
M Built-in IF-THEN-ELSE logic engine for power demand management
M Support LINE, Telegram, WeChat, SMS and Email message notification

M Support Modbus TCP/RTU, SNMP, MQTT, FTP and CGI protocols.

M Support connection with IoT Cloud Platform (Microsoft Azure,IBM Bluemix,
Amazon Web Services) and IoTstar Cloud Management Software

M Support 4G wireless data communication

B Complete information security protection mechanism - HTTPS, VPN, SNMP v3,
SFTP, FTPS, and Blacklist/Whitelist.

PMC-284xM is the IIoT Power Meter Concentrator ICP DAS provide for the era of IoT and Cloud computing.
It provides flexible integration with the ICP DAS power meters via RS-485 or Ethernet interface, and features
various functions such as: measure the power consumption of the devices, energy usage analysis, power data
log operation, power demand management and alarm notification functions. PMC-284xM offers a user-friendly
and intuitive web site interface that allows users to implement the Energy monitoring system just a few clicks
away; no programming is required. By working with the power meters, IF-THEN-ELSE logic rule execution
ability, and LINE/WeChat/Telegram/Email/SMS alarm message notification functions, PMC-284xM offers more
thought-out power demand management functions, and is able to perform load shedding of the devices if
required. In addition, PMC-284xM supports VPN Client, SNMP agent v3, SFTP, FTPS and HTTPS. With a variety
of Security mechanism and protocols provided by PMC-284xM, it can meet the requirements of information
Security when building an IoT Cloud power monitoring system.

8 1

PMC-284xM

MES/CIM SNMP Manager

Modbus TCP

Advanced Yy
IIoT Power Meter ;
Concentrator i
Web ‘ Microsoft Azure ‘ BN Bluemix '
page = i !lIi
Firewall & Information security mechanism . — "'ﬁe‘l!%?e'!»

i e me e it Power monitoring for
SCADA, IT, IoT Communication service = equipment, facility, environment

Modbus TCP/RTU interface mEZZ|EEF

\ L& 7

RS-485 & Ethernet for power meter and I! O module

.

PM-3xxx series PM-4324 series M-7000 DL-302 M-7017RMS
power meter power meter I1/0 module CO2/Temperature/Humidity True RMS Input module
/Dew Point data logger

-
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In order to meet the requirements of information security protection for IIoT system, ICP DAS has launched
the Advanced IIoT Power Meter Concentrator: PMC-284xM series. In addition to inheriting the functions of
the original PMC-523x/224x, PMC-284xM also supports the information security protection mechanism and
encrypted communication protocols as below:

a" Network Security

PMC-284xM series features the VPN communication function (supports 4 VPN protocols : PPTP, L2TP,
OpenVPN and SoftEther), which allows users to set up a secure communication tunnel between PMC and
the internet, and the security of the network through VPN can also prevent the PMC and its connected power
meters from being invaded by external threats.

a" System Security

PMC-284xM series uses web interface for system configuration and sensor monitoring, therefore the web
interface is the entry point for the entire system operation, and its security needs to be strengthened. PMC-
284xM supports the HTTPS encrypted communication protocol, which can encrypt the communication content
between the browser and PMC to protect the settings and operations performed on PMC from being interpreted.
SNMP v3 encryption communication protocol and the

authentication mechanism of user management are 9 ------ : 'I' _____ ‘\ @
S
- . [ 111

also provided to ensure the security of connections = ’a‘
SSL/TLS | “

between PMC and IT system to ensure the security. =

see

a" Data Security

PMC-284xM is equipped with a microSD card, which
can be used to perform the periodic or event-driven
data log operations for the power meters connected
to PMC. The data log files can be automatically sent
back to back-office through the FTPS protocol, or
actively downloaded by user through SFTP, FTPS «*
or web protocols. The transmission of data log files
is protected by TLS encryption to ensure the data

log files not being captured or tampered during the O : A
transmission process.
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a" Identity Authentication Security

PMC-284xM features the mechanism of password i I
authentication for each communication connection
interface. Administrator is required to enter
accurate password before setting up the operations
of PMC. In addition, PMC-284xM also supports the
function of Blacklist/Whitelist, which allows users
to filter and exclude the accessible domains. It
can also perform the dynamic blacklist function to
automatically add the IP address with too many
wrong login attempts to PMC to blacklist to protect
PMC from the brute force password attacks.

useawav : EXTICXIIIINN
eassworo : EXEXIXIYITNN \

a" Cloud Backup Mechanism

However, no matter how robust the security mechanism is, the threat of being breached is always exist.
Therefore, in addition to the security mechanism, the system recovery function is also indispensable, so that the
original system setting can be quickly restored to PMC after being damaged by the network attack. PMC-284xM
can connect to the loT Cloud Management Software-loTstar launched by ICP DAS. In addition to collecting the
power data sent by PMC, and importing them to Database, loTstar can also perform the system setting backup
operation automatically for the PMC controllers connect to loTstar. In this way, even if PMC-284xM is attacked
and damaged, as long as a new PMC is replaced, the original system setting can be restored to the new PMC,
so that the operations on PMC will return to normal immediately without worrying about the loss of downtime
caused by system damage.

The Advanced lloT Edge Controller - PMC-284xM inherits the features of the original PMC series controllers:
perform system setting, power information monitoring by browser, powerful IF-THEN-ELSE logic operation
capability for power demand management, connect a variety of power meters, and provide instant messaging
notification operation. Now it also features greatly improved information security mechanism. The PMC-284xM
is perfect to serve as the operational core of the industrial loT power monitoring system.

IoTstan ‘Q -—@—'-

Cloud Backup
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Hardware Specifications

Model PMC-284xM

System
CPU Quad-core ARM CPU, 1.6 GHz/Core
VGA port Yes (Only for system diagnostic and recovery operations)
SDRAM/Flash DDR3 2 GB/ 8 GB
. Built-in one 4 GB microSD card
microSD . -
(support up to 32 GB microSDHC card or 2 TB microSDXC card )

Communication Interface

Ethernet RJ-45 x 2, 10/100/1000 Base-TX (Auto-negotiating, Auto MDI/MDI-X)
COM 2 RS-232 (TxD, RxD, GND), non-isolated, Speed: 115200 bps max
COM 3/COM 4 RS-485 (Data+, Data-), Speed: 115200 bps max. Support 2500 VDC isolation.

Module Support

Local Side Support ICP DAS XV-board

« Support at most 48 modules (Include ICP DAS Modbus Power Meters and Modbus I/O modules)
* COM3 and COM4 can connect to Max. 16 Modbus RTU modules individually.

Remote Side * LAN can connect to Max. 16 Modbus TCP modules.

* Support at most 4 ICP DAS PM-4324 series Power Meters
Mechanical
Casing Metal
Dimensions

42 x 164 x 129
(W x L x H; mm)

Installation Wall Mounting Installation or DIN-Rail Installation (Optional)

Environmental

Temperature/ Operating Temperature: -25 °C to +75 °C; Storage Temperature: -40 °C to +80 °C;
Humidity 10 to 90% RH, Non-condensing

Power Requirements

Input Range/ 12 to 48 VDC
Consumption Ethernet version: 4.8 W; -4GE/4GC/3GWA version: 6.5 W

Mobile Network Communication

3G : WCDMA 850/900/2100 MHz
PMC-284xM-4GE | 4G : FDD LTE: B1/B3/B5/B7/B8/B20 bands

(Frequency Band for EMEA, Korea, Thailand, India and Taiwan)
3G : WCDMA: 900/2100 MHz, TD-SCDMA 1900/2100 MHz, CDMA2000 (BC0) 800 MHz

PMC-284xM-4GC | 4G : FDD LTE: B1/B3/B8 bands (Frequency Band for China);
TDD LTE: B38/B39/B40/B41 bands (Frequency Band for China)
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Software Specifications

Function Description

44

Operation Interface

¢ Web Page

Power data
collection

e Power data collection; Real-time and Historical power data displayed
» Power data logging and historical power data statistics report provided
¢ PUE information provided and displayed

Power demand

e Built-in IF-THEN-ELSE logic engine for thought-out power demand management
 Adjust equipment operation by its power status via Modbus I/O modules
e Provide Schedule function to manage the equipment's operation(via the Modbus TCP/RTU protocol)

SCADA/ IT/IoT/
System

Danaglne ¢ Provide message notifcation function via Email, LINE, Telegram, WeChat (4G version PMC provides
SMS message notification function)
e Support Modbus TCP/RTU, MQTT, SNMP(v2c, v3) & CGI protocols to transmit real-time power data
Integrate with e Power data logging and power data file auto send-back (by FTP protocol) & recovery when network

is resumed after disconnection
e Support DDNS (Dynamic DNS) system
¢ Support Microsoft Azure, IBM Bluemix and Amazon Web Service
e Support ICP DAS IoTstar Cloud software

Information
Security
Mechanism

e Support HTTPS encryption protocol for Web interface operation

e Support VPN Client function (PPTP, L2TP, OpenVPN and SoftEther protocols)

¢ Support SNMP v3 encryption protocol to ensure the security of the connection with IT system
e Support SFTP & FTPS mechanisms to ensure that file transfers are encrypted through TLS

¢ Support Blacklist and Whitelist setting to filter and exclude the accessible domains

i Appearance

mini PCIe slot (USB Communication,
Support 4G network card)

SIM Card

Socket

Frame Ground & Power Input

VGA Port

Antenna
(Optional)

e

Rotary Switch

LED Indicator

Ethernet port x 2

(LAN1, LAN2) USB Port x 2

micro SD Card (P1 and P2)

Slot
Pin Assignment

mini PCle slot o &0 @9 console Port
( PClIe 2.0 communication, %:gﬁ) (RS-232)
support Wi-Fi network card ) Xm0 com2
o %'g‘%a (RS-232)
For 4G network card & Wi-Fi network XV-board &0+ e—
card, you can only use one of them. Expansion Slot | |&Eo- L o
; [=l-Gnp.1so ( )
(Because there is only one antenna oo
connector) Hlo- | com4
|_[E}GND.1so ] (RS-485)

B Ordering Information

PMC-2841M CR

Advanced IIoT Power Meter Concentrator (Metal casing)

PMC-2841M-4GE CR

Advanced IIoT Power Meter Concentrator (Metal casing; Built-in 4G Wireless module; Frequency
Band for EMEA, Korea, Thailand, India and Taiwan; Asia only)

PMC-2841M-4GC
CR

Advanced IIoT Power Meter Concentrator (Metal casing; Built-in 4G Wireless module; Frequency
Band for China; Asia only)

ICP DAS CO., LTD.
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4.2 IToT Power Meter Concentrator

Azure

M No extra tool is required, using browsers to perform system operations

B Support at most "24 ICP DAS Modbus Power Meter modules + 8 Modbus 1/O
modules" (Max. total of 16 TCP type modules)

* COM3 and COM4 can connect to Max. 16 Modbus RTU modules individually.

* LAN can connect to Max. 16 Modbus TCP modules

1C%as i * Support at most 4 ICP DAS PM-4324 series Power Meters.

PMC-5231M

<) prom Featuress
Io‘T@

Supported

M Display real-time or historical power data; Provide power data statistics report.
M Power data logger and data files send back function supported
M Built-in IF-THEN-ELSE logic engine for power demand management

M Support Line, WeChat and Email message notification

M Support Modbus TCP/RTU, SNMP, MQTT, FTP and CGI protocols.
M Support connection with IoT Cloud Platform (Microsoft Azure,IBM Bluemix) and

PMC-5 23x( M ) IoTstar Cloud Management Software

(Single LAN Port) Eg

PMC-523x(M) is the IIoT Power Meter Concentrator for meeting the trend of energy management in the
Industry 4.0 age. It provides flexible integration with the ICP DAS power meters via RS-485 or Ethernet
interface, and features various functions such as: measure the power consumption of the devices, energy usage
analysis, power data log operation, power demand management and alarm notification functions. PMC-523x(M)
offers a user-friendly and intuitive web site interface that allows users to implement the Energy monitoring
system just a few clicks away; no programming is required. By working with the power meters, IF-THEN-ELSE
logic rule execution ability, and LINE/Email/WeChat alarm message notification functions, PMC-523x(M) offers
more thought-out power demand management functions, and is able to perform load shedding of the devices
if required. It also supports the Modbus TCP/RTU, SNMP, FTP, MQTT and CGI protocols for seamless integration
with the back-end SCADA/IT/IoT systems.

%

IloT
Power Meter
Concentrator

InduSoft SCADA MES/CIM  SNMP Manager
Modbus TCP

E Microsoft Azure ‘ EM Bluemix

Power monitoring for
equipment, facility, environment

Modbus TCP/RTU interface

\ . o
RS-485 & Ethernet for power meter and I/O module

Fyy

PM-3xxx series PM-4324 series M-7000 DL-302 M-7017RMS

power meter power meter I/0 module C02/Temperature/Humidity True RMS Input module
/Dew Point data logger
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DAS

Hardware Specifications

Model PMC-523x PMC-523xM
System

CPU 32-bit ARM CPU, 1 GHz

VGA port Yes (Only for system diagnostic and recovery operations)
microSD Built-in one 4 GB microSD card (support up to 32 GB microSDHC card )
Communication Interface

Ethernet RJ-45 x 1, 10/100/1000 Base-TX (Auto-negotiating, Auto MDI/MDI-X)
COM 2 RS-232 (TxD, RxD, GND), non-isolated, Speed: 115200 bps max
COM 3/COM 4 RS-485 (Data+, Data-), Speed: 115200 bps max. COM 4 provides 2500 VDC isolation.
Module Support

Local Side Support ICP DAS XV-board

» Support at most "24 ICP DAS Modbus Power Meters + 8 Modbus I/O modules”
(Max. total of 16 Modbus TCP type modules)

Remote Side * COM3 and COM4 can connect to Max. 16 Modbus RTU modules individually.

* LAN can connect to Max. 16 Modbus TCP modules.

* Support at most 4 ICP DAS PM-4324 series Power Meters)

Mechanical
Casing/ Dimensions .
Plastic ; 91 x 132 x 52 Metal ; 117 x 126 x 58
(W x L x H; mm)
Installation DIN-Rail Installation Wall Mounting/DIN-Rail Installation
Environmental
Temperature/ Operating Temperature: -25 °C to +75 °C; Storage Temperature: -40 °C to +80 °C;
Humidity 10 to 90% RH, Non-condensing

Power Requirements
Input Range/
Consumption

+12 to +48 VDC; 4.8 W

Software Specifications

Function Description

Operation Interface| ¢ Web Page
* Power data collection; Real-time and Historical power data displayed
Power data . L - .
collection ¢ Power data logging and historical power data statistics report provided
¢ PUE information provided and displayed
e Built-in IF-THEN-ELSE logic engine for thought-out power demand management
¢ Adjust equipment operation by its power status via Modbus I/O modules
Power demand ) . . . .
management e Provide Schedule function to manage the equipment's operation(via the Modbus TCP/RTU protocol)
. ¢ Provide message notification function via Email, LINE (PMC-5236 also provides WeChat message
notification function)
e Support Modbus TCP/RTU, MQTT, SNMP(v1, v2c), CGI protocols to transmit real-time power data
o Power data logging and power data file auto send-back (by FTP protocol) & recovery when network
Integrate with . 99 g P . (by P ) i
is resumed after disconnection
SCADA/ IT/IoT/ .
S e Support DDNS (Dynamic DNS) system
H e Support Microsoft Azure, IBM Bluemix IoT Cloud platforms
e Support ICP DAS IoTstar Cloud software
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Appearance

PMC-523x

Rotary Switch
Connector for Optional XV-Board

USB Host  Pin Assignment
DC

LED Indicators

VGA Port CoM4 com3 com2 COM1  +12~48V
. a )
microSD Socket ome.oan Z _ ml §| o
2 = = O |—E

—_ o [a W al

] ] 1

—D
—D+

A
|

—D+
—RxD
—TxD
—GND
= RxD
—TxD

() 30051

PMC-523xM

VGA Port Connector for Optional XV-Board

LED Indicators

|-COM3

LGND.Is0

—
FGND ==

=RXD

COM2-| [Reservedl rDC

=D+
~PWR

)
1

(3t

-P.GND_.
e ©

Pin Assignment

usB

B Ordering Information

PMC-5231 CR | IIoT Power Meter Concentrator (Plastic casing;)

PMC-5236 CR | IIoT Power Meter Concentrator (Plastic casing; Additional support for WeChat Message Sending)

PMC-5231M CR| IIoT Power Meter Concentrator (Metal casing)

PMC-5236M CR | IIoT Power Meter Concentrator (Metal casing; Additional support for WeChat Message Sending)
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M No extra tool is required, using browsers to perform system operations

W Support at most "24 ICP DAS Modbus Power Meter modules + 8 Modbus I/O
modules" (Max. total of 16 TCP type modules)
* COM3 and COM4 can connect to Max. 16 Modbus RTU modules individually.
* LAN can connect to Max. 16 Modbus TCP modules.
* Support at most 4 ICP DAS PM-4324 series Power Meters.

M Display real-time or historical power data; Provide power data statistics report.
B Power data logger and data files send back function supported.

M Built-in IF-THEN-ELSE logic engine for power demand management

M Support Line, WeChat and Email message notification.

M Support Modbus TCP/RTU, SNMP, MQTT, FTP and CGI protocols.

M Support connection with IoT Cloud Platform (Microsoft Azure,IBM Bluemix) and
IoTstar Cloud Management Software

Celen]Fe 6] 2

PMC-224xM is the IIoT Power Meter Concentrator for meeting the trend of energy management in the Industry
4.0 age. It provides flexible integration with the ICP DAS power meters via RS-485 or Ethernet interface, and
features various functions such as: measure the power consumption of the devices, energy usage analysis,
power data log operation, power demand management and alarm notification functions. PMC-224xM offers
a user-friendly and intuitive web site interface that allows users to implement the Energy monitoring system
just a few clicks away; no programming is required. By working with the power meters, IF-THEN-ELSE logic
rule execution ability, and LINE/Email/WeChat alarm message notification functions, PMC-224xM offers more
thought-out power demand management functions, and is able to perform load shedding of the devices if
required. It also supports the Modbus TCP/RTU, SNMP, FTP, MQTT and CGI protocols for seamless integration

with the back-end SCADA/IT/IoT systems.
E AR

MES/CIM  SNMP Manager

PMC-224xM
(Dual LAN Ports)

2

=

—

InduSoft SCADA
Modbus TCP

Q.._

IIoT
Power Meter
Concentrator

-

Power monitoring for

SCADA, IT, IoT Communication service T —— equipment, facility, environment
mam Mﬂw ~demand m

Modbus TCP/RTU interface

\ = ===t N\

RS-485 & Ethernet for power meter and I/0 module

PM-3xxx series PM-4324 series M-7000 DL-302 M-7017RMS

power meter power meter I/0 module COZITemperaturefHumudrty True RMS Input module
/Dew Point data logger
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Hardware Specifications

Model PMC-224x

System

CPU 32-bit ARM CPU, 1 GHz

VGA port Yes (Only for system diagnostic and recovery operations)
microSD Built-in one 4 GB microSD card (support up to 32 GB microSDHC card )

Communication Interface

Ethernet RJ-45 x 2, 10/100/1000 Base-TX (Auto-negotiating, Auto MDI/MDI-X)
COM 2 RS-232 (TxD, RxD, GND), non-isolated, Speed: 115200 bps max

COM 3/COM 4 RS-485 (Data+, Data-), Speed: 115200 bps max. Support 2500 VDC isolation.
Module Support

Local Side Support ICP DAS XV-board

» Support at most "24 ICP DAS Modbus Power Meters + 8 Modbus I/O modules"
(Max. 16 Modbus TCP modules)
Remote Side * COM3 and COM4 interface can connect to Max. 16 Modbus RTU modules individually.
* LAN can connect to Max. 16 Modbus TCP modules.
* Support at most 4 ICP DAS PM-4324 series Power Meters

Mechanical
Casing Metal
Dimensions
35 x 167 x 119
(W x L x H; mm)
Installation Wall Mounting Installation or DIN-Rail Installation (Optional)
Environmental

Operating Temperature: -25 °C to +75 °C; Storage Temperature: -40 °C to +80 °C;

Temperature/ Humidi
P / ty 10 to 90% RH, Non-condensing

Power Requirements
Input Range/
Consumption

+12 to +48 VDC; 4.8 W

Software Specifications

Function Description

Operation Interface | ¢« Web Page

e Power data collection; Real-time and Historical power data displayed

e Power data logging and historical power data statistics report provided

¢ PUE information provided and displayed

e Built-in IF-THEN-ELSE logic engine for thought-out power demand management

¢ Adjust equipment operation by its power status via Modbus I/O modules

¢ Provide Schedule function to manage the equipment's operation(via the Modbus TCP/RTU protocol)

¢ Provide message notification function via Email, LINE (PMC-2246M also provides WeChat message
notification function)

¢ Support Modbus TCP/RTU, MQTT, SNMP(v1, v2c), CGI protocols to transmit real-time power data

e Power data logging and power data file auto send-back (by FTP protocol) & recovery when
network is resumed after disconnection

e Support DDNS (Dynamic DNS) system

¢ Support Microsoft Azure, IBM Bluemix IoT Cloud platforms

e Support ICP DAS IoTstar Cloud software

Power data
collection

Power demand
management

Integrate with
SCADA/ IT/IoT/
System
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i Appearance

Power Input
Rotary Switch
VGA Port

LED Indicator

2xUSB 2.0

microSD Socket

T om
— RxD (Reserved)
— GND——
— TxD ——
T(—RxD COM2
— GND
A' —D+ —/
— D- coM3
) 0=t — 150.6ND =
Connector for Optional XV-board Dl—b+ —
(- com4
=0—150.GND
128.0
119.0
110.0
—235.0 —
666 MM mn EI‘H
©
© L]
62.5
167.0
157.0
:
(o]
(o]
(o]
(o]
(o]
61.4 §
©
Left Side View Front View Right Side View

Ordering Information

PMC-2241M CR | IIoT Power Meter Concentrator (Metal casing)

PMC-2246M CR | IIoT Power Meter Concentrator (Metal casing; Additional support for WeChat Message Sending)
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M No extra software tool is required, using browsers to perform system operations
M Support at most "24 ICP DAS Modbus Power Meter modules + 8 Modbus I/O modules"
(Max. total of 16 TCP type modules)
* COM3 and COM4 can connect to Max. 16 Modbus RTU modules individually.
* LAN can connect to Max. 16 Modbus TCP modules.
* Support at most 4 ICP DAS PM-4324 series Power Meters
M Display real-time or historical power data; Provide power data statistics report

i ‘Features
s i

ICRas
PMC-5231M-48E

M Power data logger and data files send back function supported.

M Built-in IF-THEN-ELSE logic engine for power demand management
M Support Line, WeChat, SMS and Email message notification.

M Support Modbus TCP/RTU, SNMP, MQTT, FTP and CGI protocols

W Support connection with IoT Cloud Platform (Microsoft Azure,IBM Bluemix) and
IoTstar Cloud Management Software

PMC-523xM-4G E/4GC B Support 4G wireless data communication

(4G Mobile Network Version)

PMC-523xM-4GE/4GC is the IIoT Power Meter Concentrator for meeting the trend of energy management in
the Industry 4.0 age. It provides flexible integration with the ICP DAS power meters via RS-485 or Ethernet
interface, and features various functions such as: measure the power consumption of the devices, energy
usage analysis, power data log operation, power demand management and alarm notification functions. PMC-
523xM-4GE/4GC offers a user-friendly and intuitive web site interface that allows users to implement the
Energy monitoring system just a few clicks away; no programming is required. By working with the power
meters, IF-THEN-ELSE logic rule execution ability, and LINE/Email/WeChat/SMS alarm message notification
functions, PMC-523xM-4GE/4GC offers more thought-out power demand management functions, and is able to
perform load shedding of the devices if required. It also supports the Modbus TCP/RTU, SNMP, FTP, MQTT and
CGI protocols for seamless integration with the back-end SCADA/IT/IoT systems.

Y ¢

IIoT
Power Meter
Concentrator

MES/CIM  SNMP Manager

== ' Microsoft Azure ‘ IEM Bluemix

Power monitoring for
equipment, facility, envnronment

queqm  statistical demand mm T
‘display  report provide management notification “'_T ;-'—_.?..' §

Modbus TCP/RTU interface

LS J\ J

RS-485 & Ethernet for power meter and I/0 module

PM-3xxx series PM-4324 series M-7000 DL-302 M-7017RMS

power meter power meter I/0 module C02/Temperature/Humidity  True RMS Input module
/Dew Point data logger
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DAS

Hardware Specifications

Model PMC-523xM-4GE/4GC

System

CPU 32-bit ARM CPU, 1 GHz

VGA port Yes (Only for system diagnostic and recovery operations)

microSD Built-in one 4 GB microSD card (support up to 32 GB microSDHC card )
Communication Interface

Ethernet RJ-45 x 1, 10/100/1000 Base-TX (Auto-negotiating, Auto MDI/MDI-X)

COM 2 RS-232 (TxD, RxD, GND), non-isolated, Speed: 115200 bps max

COM 3/COM 4 RS-485 (Data+, Data-), Speed: 115200 bps max. COM 4 provides 2500 VDC isolation.
Module Support

Local Side Support ICP DAS XV-board

» Support at most "24 ICP DAS Modbus Power Meters + 8 Modbus I/O modules"
(Max. 16 Modbus TCP modules)

Remote Side * COM3 and COM4 can connect to Max. 16 Modbus RTU modules individually.

* LAN can connect to Max. 16 Modbus TCP modules.

* Support at most 4 ICP DAS PM-4324 series Power Meters

Mechanical
Casing/ Dimensions
(W x L x H; mm)

Metal ; 117 x 126 x 58

Installation Wall Mounting/DIN-Rail Installation

Environmental

Temperature/ Operating Temperature: -25 °C to +75 °C; Storage Temperature: -40 °C to +80 °C;
Humidity 10 to 90% RH, Non-condensing

Power Requirements
Input Range/

+12 to +48 VDC; 6.5 W

Consumption
3G: WCDMA 850/900/2100 MHz
WISE-523xM-4GE 4G: FDD LTE: B1/B3/B5/B7/B8/B20 bands (Frequency Band for EMEA, Korea, Thailand, India and
Taiwan)
3G: WCDMA: 900/2100 MHz, TD-SCDMA 1900/2100 MHz, CDMA2000 (BC0) 800 MHz
WISE-523xM-4GC 4G: FDD LTE: B1/B3/B8 bands (Frequency Band for China);

TDD LTE: B38/B39/B40/B41 bands (Frequency Band for China)

Software Specifications

Function Description

Operation Interface | ¢ Web Page
Power data * Power data collection; Real-time and Historical power data displayed
collection * Power data logging and historical power data statistics report provided
¢ PUE information provided and displayed
o Built-in IF-THEN-ELSE logic engine for thought-out power demand management
Power demand o Adju§t equipment open-':\tion by its power StatltIS via I‘flodbus I{O mf)dules
management o Prov!de Schedule fun_c_tlon_ to mana_ge tf_le eqw_pments operation(via the Modbus_ TCP/RTU protocol)
¢ Provide message notification function via Email, LINE, SMS (PMC-xxx6 also provides WeChat
message notification function)
e Support Modbus TCP/RTU, MQTT, SNMP(v1, v2c), CGI protocols to transmit real-time power data
Integrate with e Power datz Ioft_;;gindg and power data file auto send-back (by FTP protocol) & recovery when network
is resumed after disconnection
SCADA/ IT/IoT/ e Support DDNS (Dynamic DNS) system
D ¢ Support Microsoft Azure, IBM Bluemix IoT Cloud platforms
e Support ICP DAS IoTstar Cloud software
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I Appearance
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B Ordering Information

IIoT Power Meter Concentrator (Metal casing; Built-in 4G Wireless module; Frequency Band for
EMEA, Korea, Thailand, India and Taiwan)

IIoT Power Meter Concentrator (Metal casing; Built-in 4G Wireless module; Frequency Band for
China)

IIoT Power Meter Concentrator (Metal casing; Built-in 4G Wireless module; Frequency Band for
EMEA, Korea, Thailand, India and Taiwan; Additional support for WeChat Message Sending;)
IIoT Power Meter Concentrator (Metal casing; Built-in 4G Wireless module; Frequency Band for
China; Additional support for WeChat Message Sending;)

PMC-5231M-4GE CR

PMC-5231M-4GC CR

PMC-5236M-4GE CR

PMC-5236M-4GC CR
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DAS

4.3 Power Meter Concentrator with Display
(-'3 Features

M No extra tool is required, using browsers or touch panel to perform
system operations

W Support at most "24 ICP DAS Modbus Power Meter modules + 8

10.4" TFT LCD Modbus I/0 modules” (Max. total of 16 TCP type modules)

PMD-420x * COM1 and COM2 can connect to Max. 16 Modbus RTU modules
individually.

* LAN can connect to Max. 16 Modbus TCP modules.

* Support at most 4 ICP DAS PM-4324 series Power Meters.

W 7"/10.4" TFT LCD (with Touch Panel) & PoE (Power over Ethernet)
supported

M Display real-time or historical power data; Provide power data
statistics report.

M Power data logger and data files send back function supported

M Built-in IF-THEN-ELSE logic engine for power demand management

M Support Line, WeChat and Email message notification

M Support Modbus TCP/RTU, SNMP, MQTT, FTP and CGI protocols.

7" TFT LCD
PMD-220x

PM D- zzoxl 420x M Support connection with IoT Cloud Platform (Microsoft Azure, IBM

Bluemix) and IoTstar Cloud Management Software

PMD is the IIoT Power Meter Concentrator for meeting the trend of energy management in the Industry 4.0 age. It provides
flexible integration with the ICP DAS power meters via RS-485 or Ethernet interface, and features various functions such
as: measure the power consumption of the devices, energy usage analysis, power data log operation, power demand
management and alarm notification functions. PMD offers a user-friendly and intuitive web site interface that allows users to
implement the Energy monitoring system just a few clicks away; no programming is required. PMD is also equipped with the
Touch Panel for viewing the power data and performing system setting at the local side. By working with the power meters,
IF-THEN-ELSE logic rule execution ability, and LINE/Email/WeChat alarm message notification functions, PMD offers more
thought-out power demand management functions, and is able to perform load shedding of the devices if required. It also
supports the Modbus TCP/RTU, SNMP, FTP, MQTT and CGI protocols for seamless integration with the back-end SCADA/IT/

IoT systems.
InduSoft SCADA MES/CIM  SNMP Manager

5y
) )
Modbus TCP Message

IIoT
Power Meter
Concentrator
; A — " -
Web ===} ll Microsoft Azure ‘ B! Bluemix
: page L

=N Power monitoring for
e equipment, facility, environment

Er— .!EJKE"@i

" L4 - i

RS-485 & Ethernet for power meter and I/0 module

P
S B

PM-3xxx series PM-4324 series M-7000 DL-302 M-7017RMS
power meter power meter I/0 module C02/Temperature/Humidity True RMS Input module
/Dew Point data logger
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"
£

mm Hardware Specifications

Model PMD-220x PMD-420x

System

CPU 32-bit ARM CPU (1 GHz)

microSD Built-in one 4 GB micro SDHC card Built-in one 4 GB SDHC card
(support up to 32 GB) (support up to 32 GB)

LCD

Diagonal Size /

Resolution

7" (16:9); 800 x 480

10.4" (4:3); 800 x 600

Brightness (cd/2) /

Contrast Ratio

400;

500:1

LED Backlight Life (hrs)

20,000

50,000

Touch Panel

4-wire, resistive type;

light transmission: 80 %

5-wire, resistive type;

light transmission: 80 %

Communication Interface

Ethernet RJ-45 x 1, 10/100/1000 Base-TX (Auto-negotiating, Auto MDI/MDI-X)
COM1/COM 2 RS-485 (Data+, Data-) (9-wire DB9 connt?ctor)'; Speed:115200 bps max.
Support 2500 VDC isolation.
COM 3 i RS-485 (Data+, Data-), Speed: 115200 bps
max. 2500 VDC isolation.
Module Support
» Support at most "24 ICP DAS Modbus Power Meters + 8 Modbus I/O modules"

(Max. 16 Modbus TCP modules)
Remote Side * COM1 and COM2 can connect to Max. 16 Modbus RTU modules individually

* LAN can connect to Max. 16 Modbus TCP modules.

* Support at most 4 ICP DAS PM-4324 series Power Meter
Mechanical
Casing Metal
Dimensions

213 x 44 x 148 291 x 54 x 229

(W x L x H; mm)
Installation Panel Mounting
Panel Cut-Out 197 x 133, +/- 1 277 x 215, +/- 1
(W x H; mm)
Ingress Protection Front panel: NEMA 4/IP65
Environmental
Temperature/ Operating Temperature: -10 °© C to +60 ° C; Storage Temperature: -20 ° Cto +70 ° C;
Humidity 10 to 90% RH, Non-condensing

Power Requirements

Input Range/

+12 to +48 VDC

Consumption

Power from PoE (IEEE 802.3af); 6W

Power from PoE (IEEE 802.3af); 13W

Website: http://www.icpdas.com
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DAS

Software Specifications

Function Description

Operation Interface| « Web Page & Touch Screen

e Power data collection; Real-time and Historical power data displayed

* Power data logging and historical power data statistics report provided
¢ PUE information provided and displayed

Power data
collection

o Built-in IF-THEN-ELSE logic engine for thought-out power demand management
¢ Adjust equipment operation by its power status via Modbus I/O modules

Power demand . . ) ) .
¢ Provide Schedule function to manage the equipment's operation(via the Modbus TCP/RTU protocol)

management . . . ) . .
¢ Provide message notification function via Email, LINE (PMD-x206 also provides WeChat message
notification function)
e Support Modbus TCP/RTU, MQTT, SNMP(v1, v2c), CGI protocols to transmit real-time power data
¢ Power data logging and power data file auto send-back (by FTP protocol) & recovery when network
Integrate with . 99 g P . (by P ) i
is resumed after disconnection
SCADA/ IT/IoT/ )
e Support DDNS (Dynamic DNS) system
System

e Support Microsoft Azure, IBM Bluemix IoT Cloud platforms
o Support ICP DAS IoTstar Cloud software

Appearance

PMD-220x PMD-420x

7" LCD Touch Panel 10.4" LCD Touch Panel
800 x 480 (16:9) 800 x 600 (4:3)

LED Ind|cator X2
microSD Socket LED Indlcator x2  SDsocket

(0

Rotary sw DIP SW.

J Rotary SW. —'| LTAN
X
COM2 (RS-232/RS-485) Power  COM2 (RS-232/RS-485) Power &

COM1 (RS-232/RS-485)d LAN LUSBx2  COM1 (RS-232/RS-485)- COM3 (RS-485)

M Ordering Information

PMD-2201-EN CR | IIoT Power Meter Concentrator with 7" Display (English) (Metal casing)

PMD-4201-EN CR | IIoT Power Meter Concentrator with 10.4" Display (English) (Metal casing)

IIoT Power Meter Concentrator with 7" Display (English) (Metal casing; Additional support for
WeChat Message Sending)

IIoT Power Meter Concentrator with 10.4" Display (English) (Metal casing; Additional support for
WeChat Message Sending)

PMD-2206-EN CR

PMD-4206-EN CR
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4.4 I11oT iWSN Power Meter Concentrator
- Features

B No extra tool is required, using browsers to perform system operations
supported M Up to 3 iIWSN-200 iWSN data concentrators be connected, supporting up to 93
ICP DAS iWSN wireless modules.
B Supported iWSN wireless module types:.
* Power meter : iWSN-9603
* Signal sensing module : iWSN-110X, iWSN-121A, iWSN-1310.
M Display real-time or historical power data; Provide power data statistics report.

M Power data logger and data files send back function supported
M Built-in IF-THEN-ELSE logic engine for power demand management
M Support Line, WeChat and Email message notification

M Support Modbus TCP/RTU, SNMP, MQTT, FTP and CGI protocols.
M Support connection with IoT Cloud Platform (Microsoft Azure, IBM Bluemix) and

PMC'224XM 'iWSN IoTstar Cloud Management Software

(Dual LAN Ports)

PMC-224xM-iWSN serves as an iWSN Wireless Power Meter Concentrator to meet the needs of energy
management in the Industry 4.0 era. It allows flexible integration with ICP DAS iWSN wireless power meters via
iIWSN-200 data concentrator, and offers a range of functions including device power consumption measurement,
energy usage analysis, power data logging, power demand management and alarm notification. PMC-224xM-
iIWSN offers a user-friendly and intuitive web site interface that enables users to easily implement an Energy
monitoring system with just a few clicks; no programming is required. By working with iWSN power meters,
incorporating IF-THEN-ELSE logic rule execution capabilities, and providing LINE/Email/WeChat alarm message
notification functions, PMC-224xM-iWSN delivers advanced power demand management functions. In addition,
it supports a wide range of network protocols including Modbus TCP/RTU, SNMP, FTP and MQTT, enabling
seamlessly connection with back-end SCADA/IT/IoT systems. The PMC-224xM-iWSN can also connect with ICP
DAS IoTstar IoT cloud management software, further enhancing its capability to integrate into diverse IT/IoT

environments.
E
AR
InduSoft SCADA

IGTstar, it
MES/CIM  SNMP Manager
Modbus TCP

IIoT <
Power Meter
rConcentrator Ethernet

m

@E

E Microsoft Azure ‘ EM Bluemix

Power monitoring for

equipment, facility, environment

i @

(t.
"

iWSN Wireless Power Meter & Wireless Signal Sensing Module

RS-485 & Ethernet
for iWSN-200
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Hardware Specifications

Model PMC-224xM-iWSN

System

CPU 32-bit ARM CPU, 1 GHz

VGA port Yes (Only for system diagnostic and recovery operations)

microSD Built-in one 4 GB microSD card (support up to 32 GB microSDHC card )
Communication Interface

Ethernet RJ-45 x 2, 10/100/1000 Base-TX (Auto-negotiating, Auto MDI/MDI-X)
COM 2 RS-232 (TxD, RxD, GND), non-isolated, Speed: 115200 bps max

COM 3/COM 4 RS-485 (Data+, Data-), Speed: 115200 bps max. Support 2500 VDC isolation.
Module Support

» Up to 3 iWSN-200 iWSN data concentrators be connected, and support as most 93 ICP DAS
iWSN wireless modules.

» iIWSN wireless module supported types:
* Power meter: iWSN-9603

Power Meter &

I/0 Module ) ] ) ] )
* Signal sensing module: iWSN-110X, iWSN-121A and iWSN-1310

Please note: PMC-224xM-iWSN only supports iWSN wireless modules. It can not connect with

ICP DAS PM-3xxx/PM-4xxx power meter, XV-Board or other wired Modbus I/O module.
Mechanical
Casing Metal
Dimensions

35 x 167 x 119

(W x L x H; mm)
Installation Wall Mounting Installation or DIN-Rail Installation (Optional)
Environmental

Operating Temperature: -25 °C to +75 °C; Storage Temperature: -40 °C to +80 °C;

Temperature/ Humidi
> / ty 10 to 90% RH, Non-condensing

Power Requirements
Input Range/
Consumption

+12 to +48 VDC; 4.8 W

Software Specifications

Function Description

Operation Interface | ¢ Web Page

e Power data collection; Real-time and Historical power data displayed

» Power data logging and historical power data statistics report provided

¢ PUE information provided and displayed

e Built-in IF-THEN-ELSE logic engine for thought-out power demand management
o Supports ICP DAS iWSN signal sensing module to collect sensor data in real time
e Provide schedule timing control function

Power data
collection

Power demand

management . L . . . . .
¢ Provide message notification function via Email, LINE (PMC-2246M-iWSN also provides WeChat
message notification function)
¢ Support Modbus TCP/RTU, MQTT, SNMP(v1, v2c), CGI protocols to transmit real-time power data
» Power data logging and power data file auto send-back (by FTP protocol) & recove hen
Integrate with wer . 99ing P W ' . ! (by Pr ) & recovery w
network is resumed after disconnection
SCADA/ IT/IoT/ )
¢ Support DDNS (Dynamic DNS) system
System

¢ Support Microsoft Azure, IBM Bluemix IoT Cloud platforms
e Support ICP DAS IoTstar Cloud software
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Appearance

Power Input
LED Indicator

Rotary Switch
VGA Port

2 x LAN
2xUSB20

I 1D —— microSD Socket

(- COM1
RxD (Reserved)
— GND

—TxD ——
—RxD  COM2
— GND

—D+ —
—b-  coMm3
— 150.GND =
—D+ —
—bD-  com4
— 1S0.GND

o

128.0
119.0

110.0

®
e[ ®

62.5

167.0

332 157.0

61.4

[O0O0000000000

Left Side View Front View Right Side View
B Ordering Information

IIoT iWSN Power Meter Concentrator (Support iWSN wireless power meter and signal sensing

PMC-2241M-iWSN CR )
module; Metal casing)

IIoT iWSN Power Meter Concentrator (Support iWSN wireless power meter and signal sensing

PMC-2246M-iWSN CR ) )
module; Metal casing; Support for WeChat Message Sending)
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AS
Ch5. Smart Power Meter

5.1 PM Series Features and Selection Guide

A PM-3112 A PM-3114

LED Display
Three
¥ PM-2133D B

A PM-3033 A PM-3133

Rogowski Coil

A PM-3133i

Th reeB

PM-3133-RCT »

PM-4324A »

M Support multiple communication interface M Bi-directional kWh metering function for accurate measurement of power

e RS-485 (Modbus RTU) consumption and generation data
e Ethernet (Modbus TCP, EtherNet/IP) M Compact in size and easy to install, suitable for various industrial sites
e CAN bus (CANopen) M Available with CT for accurate metering, accuracy better than 0.5% (PF=1)

M Clip-on CT for easy installation

Selection Guide

+/- CT Max. Max. Max. Cable
nellalie: FIEES ) kVCh Included Voltage Current CTID Length
PM-3112-xxx 2 1.8m
mii;xip Single ; - Yes 300V | 200A | 24mm
PM-3114-300P 4 am
PM-2133D-xxxP Three 1 Yes Yes 500 V 400 A 36 mm |[4m
PM-3033 Three 1 Yes - 500 vV 5A - -
PM-3133P Three 1 Yes - 500 V 333mV - -
PM-3133-xxx 500 V 1.8 m
PM-3133-xxxP Three 1 Yes Yes 500V 400 A 36 mm 4m
PM-3133i-xxxP (Note 5) 600 V
PM-3133-RCTxxxxP Three 1 Yes Yes 500 V 4000 A 185 mm |4 m
PM-4324P N9/ a8 | Yes - |s00v  |333mv - -

Three

PM-4324-xxxP Single/ 24/8 500 V
PM-4324A-00P Th?ee (Noté 5| e Yes  Iggoy | H00A 36mm 4m

Note 1: Maximum CT cable length can be extend to 8m. (except for Rogowski Coil CT), and the accuracy does not decrease.
[We suggest to use twisted pair cable AWG18-14, sectional area from 0.75 ~ 2.0mm2.]

Note 2: The end of power meters with -xxx or -xxxP means the specification of the CT. Users can choose the suitable one based on
difference of current range and cable section area.

Note 3: The end of power meters with -xxxP, the P means CT has built-in circuit protection to prevent CT from secondary open-circuit
danger to human.

Note 4: The PM-4324A has 2 separate main circuit inputs that can use in the different power system.

Note 5: Built-in AC isolator protection, this means total isolation between the AC measurement side and the control side.

Note 6: [Bi-dir. Engergy] stands for [Bi-directional Energy].
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CT Dimensions (Units: mm)

100: CT®10mm (60 A Max.) 360P: CT®36mm (300 A Max.)
— 26 —— - 25 . —— 43 — 58
36 —
- — B V \
QOuE: p
o [ 11 =39 A
H = | !
0
Left View Front View Left View Front View
160: CT®16mm (100 A Max.) 400P: CT®36mm (400 A Max.)
- 32 — - 43 58
‘ [_7 36 —»‘
L - - - ~
16
-
v H | E .
Left View Front View Left View Front View

240: CT®24mm (200 A Max.)

. B {Outer diameter)
A (inside diameter)

. B

43 — 49—

| (Inside (Outer
- — 7 diameter) diameter)
1

| 1 i 2|4 PM-3133-RCT500P 55 mm 68 mm
E E 4 F 4 -] PM-3133-RCT1000P | 80 mm 93 mm
47 PM-3133-RCT2000P 105 mm 118 mm
== PM-3133-RCT4000P 185 mm 199 mm

Left View Front View

CT Installation Smart Power Meter

A C
Clip-on CT for Easy Installation DIN-Rail Mounting
A B Gently Pull The “Free End” | C D Insert The “Free End”

!
et
(1 JENN 8 ] &

Rogowski Coil Soft CT Installation
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DAS

5.2 Smart Power Meter with LED Display
Features

PM-2133D

M Bi-directional Energy

M True RMS Power Measurements
M Energy Analysis for 3P4W, 3P3W, 1P3W, 1P2W

M Current Measurements Up to 400 A with Different CT Ratio
M Voltage Measurements Up to 500 V
M Clip-on CT for Easy Installation

B W Accuracy Better than 0.5% (PF=1)

M Total Harmonic Distortion (THD)
M 8 - Digit LED Display

M Supports Modbus RTU Protocol

3-Phase Smart Power Meter with LED Display %

Introduction

ICP DAS brings the most powerful, cost-effective, advanced Smart Power Meters PM-2133D series that gives
you access to real-time electric usage for three-phase power measurement. With its high accuracy (<0.5%,
PF=1), the PM-2133D series can be applied to both low voltage primary side and/or medium/high voltage
secondary side and enables the users to obtain reliable and accurate energy consumption readings from the
monitored equipments in real time under operation. These compact size and cost-effective power meters are
equipped with revolutionary wired clip-on CT (various types, support input current up to 400 A). It operates
over a wide input voltages range 10 to 500 VAC which allows worldwide compatibility. This meter has LED

display shows power.

Specifications

Models
AC Power Measurement

PM-2133D

PM-2133D-MTCP

Wiring

3P4W-3CT, 3P3W-2CT, 3P3W-3CT, 1P2W-1CT, 1P3W-2CT

Input Voltage

10 to 500 V

Input Current

CT@10 mm (0.05 A to 60 A); CT@16 mm (0.1 A to 100 A); CT@24 mm (0.15 A to 200 A);

CT@36 mm (0.3 A to 300 A); CT@36 mm (0.3 A to 400 A).

Input Frequency

50 Hz (Range 45 to 55 Hz)/60 Hz (Range 55 to 65 Hz)

W Accuracy

Better than 0.5% (PF=1)

Power Parameter
Measurement

True RMS voltage (Vrms), True RMS current (Irms), Active Power (kW), Active Energy (kWh), Apparent
Power (kVA), Apparent Energy (kVAh), Reactive Power (kVAR), Reactive Energy (kVARh), Power Factor

(PF), Frequency (45 to 65 Hz)

Data Update Rate 1 Second
Display Type LED display
Communication
Protocol Modbus RTU -
Baud Rate 9600,19200 (default), 38400, 115200 -
RS-485
Data Format | N,8,1(default); N,8,2; E,8,1; E,8,2; 0,8,1; O,8,2 -
Isolation 3000 Voc -
Ethernet Protocol - Modbus TCP
Power

Input Range

+85 to +264 Vac (277 Vac available)

Power Consumption 6W
Environment

Operating Temperature -20 to +70 °C
Storage Temperature -25 to +80 °C

Ambient Relative Humidity

10% to 90% RH, Non-condensing

ICP DAS CO., LTD.

Professional Provider of High Quality Industrial Computer Products and Data Acquisition Systems
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Installation and Wiring
LED Display

tG%As PM-2133D

kwWh

LED Indicators KA LED Indicators

PF

Keypad

AC Measurement
10 ~ 500 V External Current Transformers (CTs)

s D

RJ-45 Ethernet
for -MTCP

. RS-485 Aux. Power Input 85 to 264 VAC (277 VAC available)

Dimensions (Units: mm)

115.0

108.3 |
02.0+1 94.5 110.0

46.0+1 00| | 88888888

D)
b

1]
i
L]

o K ey

\ \ . 000
Recommended panel Cut-out
Recommended Panel Left View Front View Right View
Cut-Out

Ordering Information
RS-485 Interface
PM-2133D-100P CR Modbus RTU, 3-phase power meter; includes 60A CT (Inside diameter 10 mm; wire lead 4 m) x 3 (RoHS)
PM-2133D-160P CR Modbus RTU, 3-phase power meter; includes 100A CT (Inside diameter 16 mm; wire lead 4 m) x 3 (RoHS)
PM-2133D-240P CR Modbus RTU, 3-phase power meter; includes 200A CT (Inside diameter 24 mm; wire lead 4 m) x 3 (RoHS)
PM-2133D-360P CR Modbus RTU, 3-phase power meter; includes 300A CT (Inside diameter 36 mm; wire lead 4 m) x 3 (RoHS)
PM-2133D-400P CR Modbus RTU, 3-phase power meter; includes 400A CT (Inside diameter 36 mm; wire lead 4 m) x 3 (RoHS)

Ethernet Interface (Available soon)

PM-2133D-100P-MTCP CR | Modbus TCP, 3-phase power meter; includes 60A CT (Inside diameter 10 mm; wire lead 4 m) x 3 (RoHS)
PM-2133D-160P-MTCP CR | Modbus TCP, 3-phase power meter; includes 100A CT (Inside diameter 16 mm; wire lead 4 m) x 3 (RoHS)
PM-2133D-240P-MTCP CR | Modbus TCP, 3-phase power meter; includes 200A CT (Inside diameter 24 mm; wire lead 4 m) x 3 (RoHS)
PM-2133D-360P-MTCP CR | Modbus TCP, 3-phase power meter; includes 300A CT (Inside diameter 36 mm; wire lead 4 m) x 3 (RoHS)
PM-2133D-400P-MTCP CR | Modbus TCP, 3-phase power meter; includes 400A CT (Inside diameter 36 mm; wire lead 4 m) x 3 (RoHS)

Website: http://www.icpdas.com E-mail: sales2@icpdas.com Vol. EM 6.24.06_EN
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M Bi-directional Energy
M True RMS Power Measurements

M Energy Analysis for 3P4W, 3P3W, 1P3W, 1P2W

M Current Measurements Up to 400 A with Different CT Ratio

M Isolated Voltage Measurements Up to 600 V

M Clip-on CT for Easy Installation

B W Accuracy Better than 0.5% (PF=1)

M Total Harmonic Distortion (THD)

B RS-485, Ethernet or CAN bus communication interface

M Supports Modbus RTU, Modbus TCP, CANopen or EtherNet/IP

PM-3133i/-MTCP/-CPS/EIP Protocols

M IEC 61010-1 and EN 61010-1
Isolated 3-phase Smart Power Meter B Multiple Data Format

Introduction Eg

ICP DAS brings the most powerful, cost-effective, advanced Smart Power Meters PM-3133i series that gives you
access to real-time electric usage for three-phase power measurement. With its high accuracy (<0.5%, PF=1
), the PM-3133i series can be applied to both low voltage primary side and/or medium/high voltage secondary
side and enables the users to obtain reliable and accurate energy consumption readings from the monitored
equipments in real time under operation. These compact size and cost-effective power meters are equipped with
revolutionary wired clip-on CT (various types, support input current up to 400 A). It operates over a wide input
voltages range 10 to 600 VAC which allows worldwide compatibility. Built-in AC isolator protection, this means
total isolation between the AC measurement side and the control side.

Specifications

Models PM-3133i PM-3133i-MTCP  PM-3133i-EIP PM-3133i-CPS

AC Power Measurement
Wiring 3P4W-3CT, 3P3W-2CT, 3P3W-3CT, 1P2W-1CT, 1P3W-2CT
Input Voltage 10 to 600 V; built-in isolation transformer

CT@10 mm (0.05 A to 60 A); CT@16 mm (0.1 A to 100 A); CT@24 mm (0.15 A to 200 A);
CT@36 mm (0.3 A to 300 A); CT@36 mm (0.3 A to 400 A).

Input Frequency 50 Hz (Range 45 to 55 Hz)/60 Hz (Range 55 to 65 Hz)
W Accuracy Better than 0.5% (PF=1)

True RMS voltage (Vrms), True RMS current (Irms), Active Power (kW), Active Energy (kWh), Apparent
Power (kVA), Apparent Energy (kVAh), Reactive Power (kVAR), Reactive Energy (kVARh), Power Factor

Input Current

Power Parameter

Measurement (PF), Frequency (45 to 65 Hz)
Data Update Rate 1 Second
Communication
Protocol Modbus RTU - -
-
e Data Format N,8,1 (default); - -
N,8,2; E8,1; E8,2; 0,8,1; 0,8,2
Isolation 3000 Vbc - -
Ethernet Protocol - Modbus TCP EtherNet/IP -
Protocol - - CANopen
CANbus | BaudRate |- : 1'M; DIP Switch Selecable
Isolation - - 3000 Vbc
Power
Input Range +12 to 48 Vbc +12 to 48 Vbc or PoE +12 to 48 Vbc
Power Consumption 2W
Environment
Temperature Operating Temperature: -20 to +70 °C / Storage Temperature: -25 to +80 °C

Ambient Relative Humidity 10% to 90% RH, Non-condensing
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Wire Connections

When the inverter is running, it will generate some high frequency or low frequency noise, and interfere with
the peripheral equipment by conduction or radiation.

It is recommended that the CT and reference voltage of the meter be installed on the primary side of the "AC
Filter" with an EMI ferrite core to minimize the interference effects of the inverter.

AC Filter

PM-3133i-100P

EMI Ferrite Core
Inverter

> C
> B —
Wiring
< ¢ A 3P3W
¥— EMI Ferrite Core
Dimensions (Units: mm)
100.0
90.0 -33.0—-
668/[ood] , [ ] 1
l UITTTTTT @ ‘ o
372 | © j E [ ©
386 gﬁ 127.0 =
(o] 1100 |
r B
=
37.2 =
|
—

Left View Front View Right View

Rear View
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RS-485 Interface
PM-3133i-100P CR

Energy Management Solution - EM Brochure - ICP DAS

Modbus RTU, Isolated 3-phase power meter; includes 60A CT (Inside diameter 10 mm; wire lead 4 m) x 3 (RoHS)

PM-3133i-160P CR

Modbus RTU, Isolated 3-phase power meter; includes 100A CT (Inside diameter 16 mm; wire lead 4 m) x 3 (RoHS)

PM-3133i-240P CR

Modbus RTU, Isolated 3-phase power meter; includes 200A CT (Inside diameter 24 mm; wire lead 4 m) x 3 (RoHS)

PM-3133i-360P CR

Modbus RTU, Isolated 3-phase power meter; includes 300A CT (Inside diameter 36 mm; wire lead 4 m) x 3 (RoHS)

PM-3133i-400P CR

Modbus RTU, Isolated 3-phase power meter; includes 400A CT (Inside diameter 36 mm; wire lead 4 m) x 3 (RoHS)

Ethernet Interface (
PM-3133i-100P-MTCP CR

Modbus TCP)

Modbus TCP, Isolated 3-phase power meter; includes 60A CT (Inside diameter 10 mm; wire lead 4 m) x 3 (RoHS)

PM-3133i-160P-MTCP CR

Modbus TCP, Isolated 3-phase power meter; includes 100A CT (Inside diameter 16 mm; wire lead 4 m) x 3 (RoHS)

PM-3133i-240P-MTCP CR

Modbus TCP, Isolated 3-phase power meter; includes 200A CT (Inside diameter 24 mm; wire lead 4 m) x 3 (RoHS)

PM-3133i-360P-MTCP CR

Modbus TCP, Isolated 3-phase power meter; includes 300A CT (Inside diameter 36 mm; wire lead 4 m) x 3 (RoHS)

PM-3133i-400P-MTCP CR

Modbus TCP, Isolated 3-phase power meter; includes 400A CT (Inside diameter 36 mm; wire lead 4 m) x 3 (RoHS)

Ethernet Interface (
PM-3133i-100P-EIP CR

EtherNet/IP)

EtherNet/IP, Isolated 3-phase power meter; includes 60A CT (Inside diameter 10 mm; wire lead 4 m) x 3 (RoHS)

PM-3133i-160P-EIP CR

EtherNet/IP, Isolated 3-phase power meter; includes 100A CT (Inside diameter 16 mm; wire lead 4 m) x 3 (RoHS)

PM-3133i-240P-EIP CR

EtherNet/IP, Isolated 3-phase power meter; includes 200A CT (Inside diameter 24 mm; wire lead 4 m) x 3 (RoHS)

PM-3133i-360P-EIP CR

EtherNet/IP, Isolated 3-phase power meter; includes 300A CT (Inside diameter 36 mm; wire lead 4 m) x 3 (RoHS)

PM-3133i-400P-EIP CR

EtherNet/IP, Isolated 3-phase power meter; includes 400A CT (Inside diameter 36 mm; wire lead 4 m) x 3 (RoHS)

PM-3133i-100P-CPS CR

CAN bus Interface (Available soon)

CANopen, Isolated 3-phase power meter; includes 60A CT (Inside diameter 10 mm; wire lead 4 m) x 3 (RoHS)

PM-3133i-160P-CPS CR

CANopen, Isolated 3-phase power meter; includes 100A CT (Inside diameter 16 mm; wire lead 4 m) x 3 (RoHS)

PM-3133i-240P-CPS CR

CANopen, Isolated 3-phase power meter; includes 200A CT (Inside diameter 24 mm; wire lead 4 m) x 3 (RoHS)

PM-3133i-360P-CPS CR

CANopen, Isolated 3-phase power meter; includes 300A CT (Inside diameter 36 mm; wire lead 4 m) x 3 (RoHS)

PM-3133i-400P-CPS CR

CANopen, Isolated 3-phase power meter; includes 400A CT (Inside diameter 36 mm; wire lead 4 m) x 3 (RoHS)

ICP DAS CO., LTD. Professional Provider of High Quality Industrial Computer Products and Data Acquisition Systems
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Three-phase Smart Power Meter

Introduction

Energy Management Solution - EM Brochure - ICP DAS

M Bi-directional Energy

M True RMS Power Measurements

M Energy Analysis for 3P4W, 3P3W, 1P3W, 1P2W

M Current Measurements Up to 400 A with Different CT Ratio
M Voltage Measurements Up to 500 V

M Clip-on CT for Easy Installation

B W Accuracy Better than 0.5% (PF=1)

B Total Harmonic Distortion (THD)

M Supports RS-485, Ethernet (PoE) or CANopen Interface

M Supports Modbus RTU, Modbus TCP, CANopen or EtherNet/IP
Protocol

M Supports 2 Power Relay Output (Form A)
M IEC 61010-1 and EN 61010-1
B Multiple Data Format

Fell<] Z

ICP DAS brings the most powerful, cost-effective, advanced Smart Power Meters PM-3133 series that gives you access to
real-time electric usage for three-phase power measurement. With its high accuracy (<0.5%, PF=1 ), the PM-3133 series
can be applied to both low voltage primary side and/ or medium/high voltage secondary side and enables the users to
obtain reliable and accurate energy consumption readings from the monitored equipment in real time under operation.
These compact size and cost-effective power meters are equipped with revolutionary wired clip-on CT (various types,
support input current up to 400 A). It operates over a wide input voltages range 10 to 500 VAC which allows worldwide
compatibility. And with 2 channels relay outputs, it can be linked with sirens or lightings for alarm messages. It also
supports Modbus RTU, Modbus TCP, CANopen or EtherNet/IP protocols for easy integration.

Specifications

Models

AC Power Measurement

PM-3133-
MTCP

PM-3133-

PM-3133 EIP

PM-3133-CPS

Wiring

3P4W-3CT, 3P3W-2CT, 3P3W-3CT, 1P2W-1CT, 1P3W-2CT

Measurement Voltage

10 to 500 V

Measurement Current

-005 (0.05 A to 5 A); -100 (0.05 A to 60 A); -160 (0.1 A to 100 A) ; -240 (0.15 A to 200 A) ; -360 (0.3 A to 300 A) ; -400
(0.3 A to 400 A)

Measurement Frequency

50/60 Hz

W Accuracy

Better than 0.5% (PF=1; -005 Input Current >0.5A; -100 Input Current >1.5A; -160 Input Current >3A; -240 Input
Current >3.5A; -360 Input Current >7A; -400 Input Current >10A).

Power Parameter
Measurement

True RMS voltage (Vrms), True RMS current (Irms), Active Power (kW), Active Energy (kWh), Apparent Power (kVA),
Apparent Energy (kVAh), Reactive Power (kVAR), Reactive Energy (kVARh), Power Factor (PF), Frequency (45 to 65 Hz)

Data Update Rate

1 Second

Communication

Protocol Modbus RTU - -
9600,19200 (default), 38400, 115200;
Baud Rate i - -
RS-485 DIP Switch Selectable
Data Format | N,8,1 (default); N,8,2; E,8,1; E,8,2; 0,8,1; 0,8,2 - -
Isolation 3000 VpC - -
Ethernet (PoE) Protocol - Modbus TCP | EtherNet/IP | -
Protocol - - CANopen
125 k (default), 250 k, 500 k,
CANopen Baud Rate - - )
1 M; DIP Switch Selectable
Isolation - - 3000 VpC

Alarm Output

Power Relay

Form A (Normal Open) x 2; Relay Contact Voltage Range: 5 A @ 250 VAC (47 to 63Hz), 5 A @ 30 VpC

Power

Power Input

+12 to 48 VpC +12 to 48 VpC or PoE +12 to 48 VpC

Power Consumption 2W
Environment
Temperature Operating Temperature: -20 to +70 °C / Storage Temperature: -25 to +80 °C

Ambient Relative Humidity

10% to 90% RH, Non-condensing
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Appearance
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Selection Guide

PM-3133 - XXX |P - X X|X

CT dimensions (Max. Current) Current Transformers Communication
005: CT®10 mm, 5 A Max. (Secondary voltage 333 mV) []: RS-485

100: CT®10 mm, 60 A Max. .
160: CT®16 mm, 100 A Max. CPS: CANopen
400: CT®36 mm, 400 A Max. MTCP: Modbus TCP
100P: CT®10 mm, 60 A Max. EIP: EtherNet/IP
160P: CT®16 mm, 100 A Max.

240P: CT®24 mm, 200 A Max.

360P: CT®36 mm, 300 A Max.

400P: CT®36 mm, 400 A Max.
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Ordering Information

RS-485 Interface

PM-3133-100 CR

Modbus RTU, 3-phase power meter; includes 60A CT (Inside diameter 10 mm; wire lead 1.8 m) x 3 (RoHS)

PM-3133-160 CR

Modbus RTU, 3-phase power meter; includes 100A CT (Inside diameter 16 mm; wire lead 1.8 m) x 3 (RoHS)

PM-3133-400-L080 CR

Modbus RTU, 3-phase power meter; includes 400A CT (Inside diameter 36 mm; wire lead 8 m) x 3 (RoHS)

PM-3133-005P CR

Modbus RTU, 3-phase power meter; includes 5A CT (Inside diameter 10 mm; wire lead 4 m) x 3 (RoHS)

PM-3133-100P CR

Modbus RTU, 3-phase power meter; includes 60A CT (Inside diameter 10 mm; wire lead 4 m) x 3 (RoHS)

PM-3133-160P CR

Modbus RTU, 3-phase power meter; includes 100A CT (Inside diameter 16 mm; wire lead 4 m) x 3 (RoHS)

PM-3133-240P CR

Modbus RTU, 3-phase power meter; includes 200A CT (Inside diameter 24 mm; wire lead 4 m) x 3 (RoHS)

PM-3133-360P CR

Modbus RTU, 3-phase power meter; includes 300A CT (Inside diameter 36 mm; wire lead 4 m) x 3 (RoHS)

PM-3133-400P CR

Modbus RTU, 3-phase power meter; includes 400A CT (Inside diameter 36 mm; wire lead 4 m) x 3 (RoHS)

Ethernet Interface (
PM-3133-100-MTCP CR

Modbus TCP)

Modbus TCP, 3-phase power meter; includes 60A CT (Inside diameter 10 mm; wire lead 1.8 m) x 3 (RoHS)

PM-3133-160-MTCP CR

Modbus TCP, 3-phase power meter; includes 100A CT (Inside diameter 16 mm; wire lead 1.8 m) x 3 (RoHS)

PM-3133-005P-MTCP CR

Modbus TCP, 3-phase power meter; includes 5A CT (Inside diameter 10 mm; wire lead 4 m) x 3 (RoHS)

PM-3133-100P-MTCP CR

Modbus TCP, 3-phase power meter; includes 60A CT (Inside diameter 10 mm; wire lead 4 m) x 3 (RoHS)

PM-3133-160P-MTCP CR

Modbus TCP, 3-phase power meter; includes 100A CT (Inside diameter 16 mm; wire lead 4 m) x 3 (RoHS)

PM-3133-240P-MTCP CR

Modbus TCP, 3-phase power meter; includes 200A CT (Inside diameter 24 mm; wire lead 4 m) x 3 (RoHS)

PM-3133-360P-MTCP CR

Modbus TCP, 3-phase power meter; includes 300A CT (Inside diameter 36 mm; wire lead 4 m) x 3 (RoHS)

PM-3133-400P-MTCP CR

Modbus TCP, 3-phase power meter; includes 400A CT (Inside diameter 36 mm; wire lead 4 m) x 3 (RoHS)

Ethernet Interface (E
PM-3133-100-EIP CR

therNet/IP)
EtherNet/IP, 3-phase power meter; includes 60A CT (Inside diameter 10 mm; wire lead 1.8 m) x 3 (RoHS)

PM-3133-100P-EIP CR

EtherNet/IP, 3-phase power meter; includes 60A CT (Inside diameter 10 mm; wire lead 4 m) x 3 (RoHS)

PM-3133-160P-EIP CR

EtherNet/IP, 3-phase power meter; includes 100A CT (Inside diameter 16 mm; wire lead 4 m) x 3 (RoHS)

PM-3133-240P-EIP CR

EtherNet/IP, 3-phase power meter; includes 200A CT (Inside diameter 24 mm; wire lead 4 m) x 3 (RoHS)

PM-3133-360P-EIP CR

EtherNet/IP, 3-phase power meter; includes 300A CT (Inside diameter 36 mm; wire lead 4 m) x 3 (RoHS)

PM-3133-400P-EIP CR

EtherNet/IP, 3-phase power meter; includes 400A CT (Inside diameter 36 mm; wire lead 4 m) x 3 (RoHS)

CAN bus Interface
PM-3133-100-CPS CR

CANopen, 3-phase power meter; includes 60A CT (Inside diameter 10 mm; wire lead 1.8 m) x 3 (RoHS)

PM-3133-160-CPS CR

CANopen, 3-phase power meter; includes 100A CT (Inside diameter 16 mm; wire lead 1.8 m) x 3 (RoHS)

PM-3133-005P-CPS CR

CANopen, 3-phase power meter; includes 5A CT (Inside diameter 10 mm; wire lead 4 m) x 3 (RoHS)

PM-3133-240P-CPS CR

CANopen, 3-phase power meter; includes 200A CT (Inside diameter 24 mm; wire lead 4 m) x 3 (RoHS)

PM-3133-360P-CPS CR

CANopen, 3-phase power meter; includes 300A CT (Inside diameter 36 mm; wire lead 4 m) x 3 (RoHS)

PM-3133-400P-CPS CR

CANopen, 3-phase power meter; includes 400A CT (Inside diameter 36 mm; wire lead 4 m) x 3 (RoHS)
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PM-3133P/-MTCP/-CPS

Three-phase Smart Power Meter

Energy Management Solution - EM Brochure - ICP DAS

M Bi-directional Energy
M True RMS Power Measurements

M Energy Analysis for 3P4W, 3P3W, 1P3W, 1P2W
M Measure different current ranges with different 333mV CTs;
Rogowski coils are not supported

M Voltage Measurements Up to 500 V

M Clip-on CT for Easy Installation

B W Accuracy Better than 5% (PF=1)

M Total Harmonic Distortion (THD)

M Supports RS-485, Ethernet (PoE) or CANopen Interface
M Supports Modbus RTU, Modbus TCP or CANopen Protocol
M Supports 2 Power Relay Output (Form A)

M TEC 61010-1 and EN 61010-1

M Multiple Data Format

CelesFEl@ ] &

ICP DAS brings the most powerful, cost-effective, advanced Smart Power Meters PM-3133P series that gives
you access to real-time electric usage for three-phase power measurement. With high accuracy (<5%, PF=1),
the PM-3133P series can be applied to both low voltage primary side and/or medium/high voltage secondary
side and enables the users to obtain reliable and accurate energy consumption readings from the monitored
equipments in real time under operation. It operates over a wide input voltages range 10 to 500 VAc which
allows worldwide compatibility. And with 2 channels relay outputs, it can be linked with sirens or lightings for
alarm messages. It also supports Modbus RTU, Modbus TCP or CANopen protocols for easy integration. You can
use CTs(other than Rogowski coils) that you currently own with PM-3133P (without CTs) Power Meter. The CT
inputs of the PM-3133P can be directly input from the secondary side of 333mV CT.

Specifications

Models
AC Power Measurement

PM-3133P

PM-3133P-MTCP PM-3133P-CPS

Wiring

3P4W-3CT, 3P3W-2CT, 3P3W-3CT, 1P2W-1CT, 1P3W-2CT

Measurement Voltage

10 to 500 V

Measurement Current

Measure different current ranges with different 333mV CTs

Measurement Frequency

50/60 Hz

W Accuracy

Better than 5% (PF=1)

Power Parameter
Measurement

True RMS voltage (Vrms), True RMS current (Irms), Active Power (kW), Active Energy (kWh), Apparent Power (kVA),
Apparent Energy (kVAh), Reactive Power (kVAR), Reactive Energy (kVARh), Power Factor (PF), Frequency

Data Update Rate 1 Second
Communication

Protocol Modbus RTU - -

9600,19200 (default), 38400, 115200;

RS-485 Baud Rate | ;o witch S(electabll - -

Data Format | N,8,1 (default); N,8,2; E,8,1; E,8,2; 0,8,1; O,8,2 - -

Isolation 3000 Voc - -
Ethernet (PoE) | Protocol - Modbus TCP -

Protocol - - CANopen

125 k (default), 250 k, 500 k,

CANopen Baud Rate | - ) 1M D(IP 5witzh Selectable

Isolation - - 3000 Voc

Alarm Output

Power Relay Form A (Normal Open) x 2; Relay Contact Voltage Range: 5 A @ 250 Vac (47 to 63Hz), 5 A @ 30 Voc
Power

Power Input +12 to 48 Voc +12 to 48 Voc or POE | +12 to 48 Voc

Power Consumption 2W

Environment

Temperature Operating Temperature: -20 to +70 °C / Storage Temperature: -25 to +80 °C

Ambient Relative Humidity

10% to 90% RH, Non-condensing

ICP DAS CO., LTD.

Professional Provider of High Quality Industrial Computer Products and Data Acquisition Systems
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Ordering Information

RS-485 Interface

PM-3133P CR Modbus RTU, 3-phase power meter (Can be directly input from the secondary side of 333mV CT; Rogowski
coils are not supported) (RoHS)

Ethernet Interface

Modbus TCP, 3-phase power meter (Can be directly input from the secondary side of 333mV CT; Rogowski

PM-3133P-MTCP CR
coils are not supported) (RoHS)

CAN bus Interface

CANopen, 3-phase power meter (Can be directly input from the secondary side of 333mV CT; Rogowski

PM-3133P-CPS CR
coils are not supported) (RoHS)
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M Bi-directional Energy
M True RMS Power Measurements

M Energy Analysis for 3P4W, 3P3W, 1P3W, 1P2W

M Current Measurements Up to 4000 A

M Voltage Measurements Up to 500 V

B Rogowski Coil Soft CT for Easy Installation

B W Accuracy Better than 2% (PF=1; Input Current >50A)
M Total Harmonic Distortion (THD)

M Supports RS-485, Ethernet (PoE) or CANopen Interface

M Supports Modbus RTU, Modbus TCP, CANopen, or EtherNet/IP
Protocol

M Supports 2 Power Relay Output (Form A)
M TEC 61010-1 and EN 61010-1

PM-3133-RCT B Multiple Data Format
Three-phase Smart Power Meter CelEs|FE Di

ICP DAS brings the most powerful, cost-effective, advanced Smart Power Meters PM-3133-RCT that gives
you access to real-time electric usage for three-phase power measurement. With its high accuracy (<2%,
PF=1; Input Current >50 A), this series can be used to both low voltage primary side and medium/high
voltage secondary side and enables the users to obtain reliable and accurate energy consumption readings
from the monitored equipments in real time under operation. These compact size and cost-effective power
meters monitoring equipment with Rogowski Coil CT is "rope-style" Current Transformer which delivers "Easy
Installation" features for large window size (55 to 185 mm) and mechanical flexibility for tight space.

It operates over a wide range of input voltages 10 to 500 VAC which allows universal compatibility. Also, with
2 channels relay outputs, it can be linked with sirens or lightings for alarm messages. It also supports Modbus
RTU, Modbus TCP, CANopen or EtherNet/IP protocols for easy integration.

Specifications

PM-3133-RCT- PM-3133-RCT-

PM-3133-RCT MTCP EIP PM-3133-RCT-CPS

AC Power Measurement

Wiring 3P4W-3CT, 3P3W-2CT, 3P3W-3CT, 1P2W-1CT, 1P3W-2CT

Measurement Voltage 10 to 500 V

Measurement Current CT@55 mm (5 A to 500 A), CT@80 mm (5 A to 1000 A), CT@105 mm (5 A to 2000 A), CT@185 mm (5 A to 4000 A)
Measurement Frequency | 50/60 Hz

W Accuracy Better than 2% (PF=1)

Power Parameter True RMS voltage (Vrms), True RMS current (Irms), Active Power (kW), Active Energy (kWh), Apparent

Measurement Power (kVA), Apparent Energy (kVAh), Reactive Power (kVAR), Reactive Energy (kVARh), Power Factor (PF)

Data Update Rate 1 Second

Communication

Interface RS-485 Ethernet (PoE) CANopen

Protocol Modbus-RTU Modbus TCP ‘ EtherNet/IP CANopen

Baud Rate 9600,19200 (default), 38400, ) 125 k (default), 250 k, 500 k,
115200; DIP Switch Selectable 1 M; DIP Switch Selectable

N,8,1 (default);
Data Format N,8,2: E,8,1; E,8,2; 0,8,1; 0,8,2
Isolation 3000 Voc - 3000 Voc

Alarm Output

Power Relay ‘ Form A (Normal Open) x 2; Relay Contact Voltage Range: 5 A @ 250 Vac (47 to 63Hz), 5 A @ 30 Voc
Power

Power Input +12 to 48 Vic +12 to 48 Voc or PoE ‘ +12 t0 48 Vic

Power Consumption 2W

Environment

Temperature Operating Temperature: -20 to +70°C / Storage Temperature: -25 to +80 °C

ﬁT:}:Z?;ReIatNe 10% to 90% RH, Non-condensing
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Rogowski Coil
Flexible Current Transformers
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Cable

Copper row Copper row

Rogowski Coil CT is "ropestyle" which delivers "Easy Installation" features for large window size and mechanical

flexibility for tight space.

A

B Gently Pull The “Free End”

e

C D Insert The “Free End”
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Ordering Information

RS-485 Interface (Mo
PM-3133-RCT500P CR

Rogowski Coil Soft CT Installation
CT Dimensions (Units: mm)
A (Inside B (Outer

B (Outer diameter)
A (Inside diameter)

- Models diameter) diameter)

g PM-3133-RCT500P | 55 mm 68 mm
o I PM-3133-RCT1000P | 80 mm | 93 mm

PM-3133-RCT2000P | 105 mm 118 mm
— PM-3133-RCT4000P | 185 mm 199 mm
Front View

Unit: mm

dbus RTU)
Modbus RTU, 3-phase power meter, 500A Rogowski Coil CT (Inside diameter 55 mm; wire lead 4 m) x 3 ( RoHS)

PM-3133-RCT1000P CR

Modbus RTU, 3-phase power meter, 1000A Rogowski Coil CT (Inside diameter 80 mm; wire lead 4 m) x 3 (RoHS)

PM-3133-RCT2000P CR

Modbus RTU, 3-phase power meter, 2000A Rogowski Coil CT (Inside diameter 105 mm; wire lead 4 m) x 3 (RoHS)

PM-3133-RCT4000P CR

Modbus RTU, 3-phase power meter, 4000A Rogowski Coil CT (Inside diameter 185 mm; wire lead 4 m) x 3 (RoHS)

PM-3133-RCT500P-MTCP CR

Ethernet Interface (Modbus TCP)

Modbus TCP, 3-phase power meter, 500A Rogowski Coil CT (Inside diameter 55 mm; wire lead 4 m) x 3 (RoHS)

PM-3133-RCT1000P-MTCP CR

Modbus TCP, 3-phase power meter, 1000A Rogowski Coil CT (Inside diameter 80 mm); wire lead 4 m) x 3 (RoHS)

PM-3133-RCT2000P-MTCP CR

Modbus TCP, 3-phase power meter, 2000A Rogowski Coil CT (Inside diameter 105 mm; wire lead 4 m) x 3 (RoHS)

PM-3133-RCT4000P-MTCP CR

Modbus TCP, 3-phase power meter, 4000A Rogowski Coil CT (Inside diameter 185 mm; wire lead 4 m) x 3 (RoHS)

PM-3133-RCT500P-EIP CR

Ethernet Interface (EtherNet/IP)

EtherNEt/IP, 3-phase power meter, 500A Rogowski Coil CT (Inside diameter 55 mm; wire lead 4 m) x 3 (RoHS)

PM-3133-RCT1000P-EIP CR

EtherNEt/IP, 3-phase power meter, 1000A Rogowski Coil CT (Inside diameter 80 mm; wire lead 4 m) x 3 (RoHS)

PM-3133-RCT2000P-EIP CR

EtherNEt/IP, 3-phase power meter, 2000A Rogowski Coil CT (Inside diameter 105 mm; wire lead 4 m) x 3 (RoHS)

PM-3133-RCT4000P-EIP CR

EtherNEt/IP, 3-phase power meter, 4000A Rogowski Coil CT (Inside diameter 185 mm; wire lead 4 m) x 3 (RoHS)

PM-3133-RCT500P-CPS CR

CAN bus Interface (CANopen)

CANopen, 3-phase power meter, 500A Rogowski Coil CT (Inside diameter 55 mm; wire lead 4 m) x 3 (RoHS)

PM-3133-RCT1000P-CPS CR

CANopen, 3-phase power meter, 1000A Rogowski Coil CT (Inside diameter 80 mm; wire lead 4 m) x 3 (RoHS)

PM-3133-RCT2000P-CPS CR

CANopen, 3-phase power meter, 2000A Rogowski Coil CT (Inside diameter 105 mm); wire lead 4 m) x 3 (RoHS)

PM-3133-RCT4000P-CPS CR

CANopen, 3-phase power meter, 4000A Rogowski Coil CT (Inside diameter 185 mm; wire lead 4 m) x 3 (RoHS)
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M Bi-directional Energy

M True RMS Power Measurements

M Energy Analysis for 3P4W, 3P3W, 1P3W, 1P2W

M Direct input of secondary side 1A/5A CT

M Voltage Measurements Up to 500 V

B W Accuracy Better than 0.5% (PF=1)

M Total Harmonic Distortion (THD)

M Supports RS-485, Ethernet (PoE) or CANopen Interface
M Supports Modbus RTU/Modbus TCP or CANopen Protocol

PM_3033/ _MTCP/ _CPS M IEC 61010-1 and EN 61010-1

Three-phase Smart Power Meter Eg FE D

ICP DAS brings the most powerful, cost-effective, advanced Smart Power Meters PM-3033 series
that gives you access to real-time electric usage for three-phase power measurement. With its high
accuracy (<0.5%, PF=1 ), the PM-3033 series can be applied to both low voltage primary side and/
or medium/high voltage secondary side and enables the users to obtain reliable and accurate energy
consumption readings from the monitored equipments in real time under operation.

Direct input from “secondary side 1A/5A” type CTs. Dedicated CTs are no longer needed, which
lowers the cost of implementation. It operates over a wide input voltages range 10 to 500 VAac which
allows worldwide compatibility. It also supports Modbus RTU, Modbus TCP or CANopen protocols for
easy integration.

Specifications

Models PM-3033 PM-3033-MTCP PM-3033-CPS
AC Power Measurement

Wiring 3P4W-3CT, 3P3W-2CT, 3P3W-3CT, 1P2W-1CT, 1P3W-2CT

Measurement Voltage 10 to 500 V

Measurement Current 1A or 5A

Measurement Frequency 50/60 Hz

W Accuracy Better than 0.5% (PF=1)

True RMS voltage (Vrms), True RMS current (Irms), Active Power (kW), Active Energy (kWh), Apparent Power
(kVA), Apparent Energy (kVAh), Reactive Power (kVAR), Reactive Energy (kVARh), Power Factor (PF), Frequency
Data Update Rate 1 Second

Communication

Power Parameter Measurement

Protocol Modbus RTU - -
9600, 19200 (default), 38400,
Baud Rate - - -
115200; DIP Switch Selectable
RS-485
N,8,1 (default);
Data Format - -
N,8,2; E8,1; E,8,2; 0,8,1; 0,8,2
Isolation 3000 Voc - -
Ethernet (PoE) | Protocol - Modbus TCP -
Protocol - - CANopen
125 k (default), 250 k, 500 k, 1 M;
CANopen Baud Rate - - .
DIP Switch Selectable
Isolation - - 3000 Voc
Power
Power Input +12 to 48 Voc +12 to 48 Voc or PoE +12 to 48 Vic
Power Consumption 2W
Environment
Temperature Operating Temperature: -20 to +70 °C / Storage Temperature: -25 to +80 °C
Ambient Relative Humidity 10% to 90% RH, Non-condensing
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CT Installation and Wiring

e Aux. Power Input  PM-3033
+12 to 48 Vbc ilgs

LED Indicators

*—Direct input of
secondary side
1A/5A CT

'Rated Primary Frequency: 50/60 Hz
Turns ratio: Np:Ns=1:800
Current Ratio: 800A/1A

*—AC Measurement
10 to 500 V

'Rated Primary Frequency: 50/60 Hz
Turns ratio: Np:Ns=1:160
Current Ratio: 800A/5A

Dimensions (Units: mm)
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Selection Guide

Communication

PM-3033 - X | X|X|sx.

MTCP: Modbus TCP

Ordering Information
RS-485 Interface

PM-3033 CR Modbus RTU, 3-phase power meter (1A/5A CT Input type) (RoHS)

Ethernet Interface

PM-3033-MTCP CR Modbus TCP, 3-phase power meter (1A/5A CT Input type) (RoHS)

CAN bus Interface

PM-3033-CPS CR CANopen, 3-phase power meter (1A/5A CT Input type) (RoHS)
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DAS

5.4 Single-phase Smart Power Meter

M True RMS Power Measurements

B Energy Analysis for 1P2W, 1P4W

M Current Measurements Up to 200 A with Different CT Ratio
M Voltage Measurements Up to 300 V

M Clip-on CT for Easy Installation

B W Accuracy Better than 0.5% (PF=1)

M Supports Modbus RTU, Modbus TCP or CANopen Protocol
B Supports 2 Power Relay Output (Form A)

PM'3112/'MTCP/'CPS M TEC 61010-1 and EN 61010-1
Single-phase Smart Power Meter

Introduction

ICP DAS brings the most powerful, cost-effective, advanced Smart Power Meters PM-3000 series that gives you
access to real-time electric usage for single-phase power measurement. With its high accuracy (< 0.5%, PF=1
), the PM-3000 series can be applied to both low voltage primary side and/or medium/high voltage secondary
side and enables the users to obtain reliable and accurate energy consumption readings from the monitored
equipments in real time under operation. These compact size and cost-effective power meters are equipped
with revolutionary wired clip-on CT (various types, support input current up to 200 A). It operates over a wide
input voltages range 10 to 300 VAC which allows worldwide compatibility. And with 2 channels relay outputs,
it can be linked with sirens or lightings for alarm messages. It also supports Modbus RTU, Modbus TCP or
CANopen protocols for easy integration.

Specifications

Models PM-3112 PM-3114 PM-3112-MTCP PM-3114-MTCP PM-3112-CPS PM-3114-CPS
AC Power Measurement
Wiring 1P2W-2CT ‘ 1P4W-4CT 1P2W-2CT 1P4W-4CT 1P2W-2CT 1P4W-4CT
Input Voltage 10 to 300 V
Input Current CT@10 mm (60 A); CT@16 mm (100 A); CT@24 mm (200 A)
Input Frequency 50/60 Hz
W Accuracy Better than 0.5% (PF=1)
Starting Current >0.03A (60A), >0.05A (100A), >0.09A (200A)
Power Parameter True RMS voltage (Vrms), True RMS current (Irms), Active Power (kW), Active Energy (kWh), Apparent Power (kVA), Apparent
Measurement Energy (kVAh), Reactive Power (kVAR), Reactive Energy (kVARh), Power Factor (PF), Frequency
Data Update Rate 1 Second
Communication
Protocol Modbus-RTU - -
R 9600,19200 (def-ault), 38400, ) i
T 115200; DIP Switch Selectable
Data N,8,1 (default);
Format N82; E8,1;E82 081,082 | ’
Isolation 3000 Vbc - -
Ethernet Protocol - Modbus TCP -
Protocol - - CANopen
CANopen 125 k (default), 250 k, 500 k, 1 M; DIP
Baud Rate | - -
Switch Selectable
Alarm Output
Power Relay Form A (Normal Open) x 2; Relay Contact Voltage Range: 5 A @ 250 Vac (47 to 63Hz), 5 A @ 30 Vbc

Power

Input Range/Power
; +12 to 48 Voc/2 W
Consumption

Environment

Temperature/Ambient Relative

Humidity Operating Temperature: -20 to +70°C/Storage Temperature: -25 to +80°C/10% to 90% RH, Non-condensing
umidi
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2 Independent Main Circuit Inputs

PM-3114-100 /""g\\ W — [
|

Fluorescent lamp Refrigerator Air conditioner Water heater
110V 110V 220V 220V

=)

Gi’G.D

(LINE)
=2

L2 ® ®
CT1 and CT2 for reference voltage V1; CT3 ~ CT4 for reference voltage V2.

Dimensions (Units: mm)
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Ordering Information
RS-485 Interface

PM-3112-100 CR Modbus RTU, 2 loops single-phase Power Meter; includes 60A CT (Inside diameter 10 mm; wire lead 1.8 m) x 2 (RoHS)
PM-3112-160 CR Modbus RTU, 2 loops single-phase Power Meter; includes 100A CT (Inside diameter 16 mm; wire lead 1.8 m) x 2 (RoHS)
PM-3112-240P CR Modbus RTU, 2 loops single-phase Power Meter; includes 200A CT (Inside diameter 24 mm; wire lead 4 m) x 2 (RoHS)
PM-3114-100 CR Modbus RTU, 4 loops single-phase Power Meter; includes 60A CT (Inside diameter 10 mm; wire lead 1.8 m) x 4 (RoHS)
PM-3114-160 CR Modbus RTU, 4 loops single-phase Power Meter; includes 100A CT (Inside diameter 16 mm; wire lead 1.8 m) x 4 (RoHS)
PM-3114-240P CR Modbus RTU, 4 loops single-phase Power Meter; includes 200A CT (Inside diameter 24 mm; wire lead 4 m) x 4 (RoHS)

Ethernet Interface
PM-3112-100-MTCP CR Modbus RTU, 2 loops single-phase Power Meter; includes 60A CT (Inside diameter 10 mm; wire lead 1.8 m) x 2 (RoHS)
PM-3112-160-MTCP CR Modbus RTU, 2 loops single-phase Power Meter; includes 100A CT (Inside diameter 16 mm; wire lead 1.8 m) x 2 (RoHS)
PM-3112-240P-MTCP CR  |Modbus RTU, 2 loops single-phase Power Meter; includes 200A CT (Inside diameter 24 mm; wire lead 4 m) x 2 (RoHS)
PM-3114-100-MTCP CR Modbus RTU, 4 loops single-phase Power Meter; includes 60A CT (Inside diameter 10 mm; wire lead 1.8 m) x 4 (RoHS)
PM-3114-160-MTCP CR Modbus RTU, 4 loops single-phase Power Meter; includes 100A CT (Inside diameter 16 mm; wire lead 1.8 m) x 4 (RoHS)
PM-3114-240P-MTCP CR  |Modbus RTU, 4 loops single-phase Power Meter; includes 200A CT (Inside diameter 24 mm; wire lead 4 m) x 4 (RoHS)

CAN bus Interface

PM-3112-100-CPS CR Modbus RTU, 2 loops single-phase Power Meter; includes 60A CT (Inside diameter 10 mm; wire lead 1.8 m) x 2 (RoHS)
PM-3112-160-CPS CR Modbus RTU, 2 loops single-phase Power Meter; includes 100A CT (Inside diameter 16 mm; wire lead 1.8 m) x 2 (RoHS)
PM-3112-240P-CPS CR Modbus RTU, 2 loops single-phase Power Meter; includes 200A CT (Inside diameter 24 mm; wire lead 4 m) x 2 (RoHS)
PM-3114-100-CPS CR Modbus RTU, 4 loops single-phase Power Meter; includes 60A CT (Inside diameter 10 mm; wire lead 1.8 m) x 4 (RoHS)
PM-3114-160-CPS CR Modbus RTU, 4 loops single-phase Power Meter; includes 100A CT (Inside diameter 16 mm; wire lead 1.8 m) x 4 (RoHS)

PM-3114-240P-CPS CR Modbus RTU, 4 loops single-phase Power Meter; includes 200A CT (Inside diameter 24 mm; wire lead 4 m) x 4 (RoHS)
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DAS
5.5 Multi-circuit Smart Power Meter

(1Y

M Bi-directional Energy

M 8 Three Phase Circuits or 24 Single Phase Circuits

M True RMS Power Measurements

B Energy Analysis for 3P4W, 3P3W, 1P3W, 1P2W

M 2 Independent main circuit inputs for PM-4324A series

= P M Current Measurements Up to 400 A with Different CT Ratio
M Voltage Measurements Up to 500 V

M Easy install with split core CT

B W Accuracy Better than 0.5% (PF=1)

M Total Harmonic Distortion (THD)

B Support RS-485, Ethernet, CAN bus or EtherNet/IP Interface

PM-4324/-MTCP/-CPS/EIP M Support 2 Power Relay Output (Form A)
UK
PM-4324A/-MTCP/-CPS/EIP
Multi-circuit Smart Power Meter
Introduction

The PM-4324 series multi-circuit power meter monitors up to 8 three-phase circuits or 24 single-phase circuits,
or any combination of single or three-phase circuits. The PM-4324 series can measure up to 24 currents via
external Current Transformers (CTs). This flexibility makes the PM-4324 series perfect for multi-tenant facilities
such as residential projects, office buildings and shopping malls. This compact instrument is designed to easily
fit into existing panelboards or be flush mounted nearby, thus eliminating the need for expensive retrofit
projects or for allocating extra space for the device. The PM-4324A is the same model as the PM-4324, except
for the AC Measurement. The PM-4324A has 2 separate main circuit inputs that can use in the different power

Chas PM-L324- 1P

system.
Specifications
PM-4324-MTCP PM-4324-EIP,
Models PM-4324/PM-4324A PM—4324A—MTC{3 PM—4324A—EI{3 PM-4324-CPS/PM-4324A-CPS
AC Power Measurement
Wiring 3P4W-3CT, 3P3W-2CT, 3P3W-3CT, 1P2W-1CT, 1P3W-2CT
Measurement Voltage 10 to 500 V
Measurement Current CT@10 mm (60 A); CT@16 mm (100 A); CT@24 mm (200 A); CT@36 mm (300 A); CT@36 mm (400 A)
Measurement Frequency 50/60 Hz
W Accuracy Better than 0.5% (PF=1)
Power Parameter True RMS voltage (Vrms), True RMS current (Irms), Active Power (kW), Active Energy (kWh), Apparent Power (kVA), Apparent
Measurement Energy (kVAh), Reactive Power (kVAR), Reactive Energy (kVARh), Power Factor (PF), Frequency
Data Update Rate 1 Second
Communication
Interface RS-485 Ethernet CAN Bus
Protocol Modbus-RTU Modbus TCP EtherNet/IP CANopen
Baud Rate 9600, 19200 (default), 38400, 115200;| 125 k (default), 250 k, 500 k, 1 M;
DIP Switch Selectable DIP Switch Selectable
Data Format N,8,1(default); N,8,2; E,8,1; E,8,2; 0,8,1; 0,8,2|- -
Isolation 3000 Voc - 3000 Voc
Alarm Output
Power Relay Form A (Normal Open) x 2; Relay Contact Voltage Range: 5 A @ 250 Vac (47 to 63 Hz), 5 A @ 30 Vbc
Power
Input Range +85 to +264 Vac
Power Consumption 6W
Mechanical
Dimensions / Casing 237 mm x 52 mm x 134 mm (W x L x H) / Plastic
Module Installation DIN-Rail Mounting
Environment
Temperature Operating Temperature: -20 to +70°C / Storage Temperature: -25 to +80°C
Ambient Relative Humidity |10% to 90% RH, Non-condensing
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Wire Connections
2= Dual Main Circuit 3P4W + 1P2W

(LINE)

NCBA  3P4W

E—
&
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a® Single Main Circuit 3P3W

(LINE)

Freezer C B A Machine

Chus PM-4324-100P

LN
(LINE)

Appearance

PM-4324A

V2
reference voltage

1P2W

V1
reference voltage

AC measurement
10 to 500 V
(A, B, C,N)

V1 reference voltage

Selection Guide

Refrigerator ’ Machine

" Machine room

Up to 24 currents via external Current

Transformers (CTs)
RS-485

Aux. Power Input
85 to 264 VAC

PM-4324A

PM-4324

A

2 channels Relay output _T Node ID, Baud Rate

XXX P-XX

PM-4324
v

2 independent main circuit inputs

Website: http://www.icpdas.com

X
\ \ v

CT dimensions (Max. Current) Current Transformers Communication
100P: CT®10 mm, 60 A Max. (Secondary voltage 333 mV) 0: RS-485

160P: CT®16 mm, 100 A Max. CPS: CANopen
240P: CT®24 mm, 200 A Max. MTCP: Modbus TCP
360P: CT®36 mm, 300 A Max. EIP: EtherNet/IP
400P: CT®36 mm, 400 A Max.
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Ordering Information
RS-485 Interface

PM-4324-100P CR Modbus RTU, Multi-Circuit Power Meter; includes 60A CT (Inside diameter 10 mm; wire lead 4 m) x 24 (RoHS)

PM-4324-160P CR Modbus RTU, Multi-Circuit Power Meter; includes 100A CT (Inside diameter 16 mm; wire lead 4 m) x 24 (RoHS)
PM-4324-240P CR Modbus RTU, Multi-Circuit Power Meter; includes 200A CT (Inside diameter 24 mm; wire lead 4 m) x 24 (RoHS)
PM-4324-360P CR Modbus RTU, Multi-Circuit Power Meter; includes 300A CT (Inside diameter 36 mm; wire lead 4 m) x 24 (RoHS)
PM-4324-400P CR Modbus RTU, Multi-Circuit Power Meter; includes 400A CT (Inside diameter 36 mm; wire lead 4 m) x 24 (RoHS)
PM-4324A-100P CR Modbus RTU, Multi-Circuit Power Meter; includes 60A CT (Inside diameter 10 mm; wire lead 4 m) x 24 (RoHS)

PM-4324A-160P CR Modbus RTU, Multi-Circuit Power Meter; includes 100A CT (Inside diameter 16 mm; wire lead 4 m) x 24 (RoHS)
PM-4324A-240P CR Modbus RTU, Multi-Circuit Power Meter; includes 200A CT (Inside diameter 24 mm; wire lead 4 m) x 24 (RoHS)
PM-4324A-360P CR Modbus RTU, Multi-Circuit Power Meter; includes 300A CT (Inside diameter 36 mm; wire lead 4 m) x 24 (RoHS)
PM-4324A-400P CR Modbus RTU, Multi-Circuit Power Meter; includes 400A CT (Inside diameter 36 mm; wire lead 4 m) x 24 (RoHS)

Ethernet Interface (Modbus TCP)

PM-4324-100P-MTCP CR Modbus TCP, Multi-Circuit Power Meter; includes 60A CT (Inside diameter 10 mm; wire lead 4 m) x 24 (RoHS)

PM-4324-160P-MTCP CR Modbus TCP, Multi-Circuit Power Meter; includes 100A CT (Inside diameter 16 mm; wire lead 4 m) x 24 (RoHS)
PM-4324-240P-MTCP CR Modbus TCP, Multi-Circuit Power Meter; includes 200A CT (Inside diameter 24 mm; wire lead 4 m) x 24 (RoHS)
PM-4324-360P-MTCP CR Modbus TCP, Multi-Circuit Power Meter; includes 300A CT (Inside diameter 36 mm; wire lead 4 m) x 24 (RoHS)
PM-4324-400P-MTCP CR Modbus TCP, Multi-Circuit Power Meter; includes 400A CT (Inside diameter 36 mm; wire lead 4 m) x 24 (RoHS)

PM-4324A-100P-MTCP CR Modbus TCP, Multi-Circuit Power Meter; includes 60A CT (Inside diameter 10 mm; wire lead 4 m) x 24 (RoHS)

PM-4324A-160P-MTCP CR Modbus TCP, Multi-Circuit Power Meter; includes 100A CT (Inside diameter 16 mm; wire lead 4 m) x 24 (RoHS)
PM-4324A-240P-MTCP CR Modbus TCP, Multi-Circuit Power Meter; includes 200A CT (Inside diameter 24 mm; wire lead 4 m) x 24 (RoHS)
PM-4324A-360P-MTCP CR Modbus TCP, Multi-Circuit Power Meter; includes 300A CT (Inside diameter 36 mm; wire lead 4 m) x 24 (RoHS)
PM-4324A-400P-MTCP CR Modbus TCP, Multi-Circuit Power Meter; includes 400A CT (Inside diameter 36 mm; wire lead 4 m) x 24 (RoHS)

Ethernet Interface (EtherNet/IP)

PM-4324-100P-EIP CR EtherNet/IP, Multi-Circuit Power Meter; includes 60A CT (Inside diameter 10 mm; wire lead 4 m) x 24 (RoHS)

PM-4324-160P-EIP CR EtherNet/IP, Multi-Circuit Power Meter; includes 100A CT (Inside diameter 16 mm; wire lead 4 m) x 24 (RoHS)
PM-4324-240P-EIP CR EtherNet/IP, Multi-Circuit Power Meter; includes 200A CT (Inside diameter 24 mm; wire lead 4 m) x 24 (RoHS)
PM-4324-360P-EIP CR EtherNet/IP, Multi-Circuit Power Meter; includes 300A CT (Inside diameter 36 mm; wire lead 4 m) x 24 (RoHS)
PM-4324-400P-EIP CR EtherNet/IP, Multi-Circuit Power Meter; includes 400A CT (Inside diameter 36 mm; wire lead 4 m) x 24 (RoHS)
PM-4324A-100P-EIP CR EtherNet/IP, Multi-Circuit Power Meter; includes 60A CT (Inside diameter 10 mm; wire lead 4 m) x 24 (RoHS)

PM-4324A-160P-EIP CR EtherNet/IP, Multi-Circuit Power Meter; includes 100A CT (Inside diameter 16 mm; wire lead 4 m) x 24 (RoHS)
PM-4324A-240P-EIP CR EtherNet/IP, Multi-Circuit Power Meter; includes 200A CT (Inside diameter 24 mm; wire lead 4 m) x 24 (RoHS)
PM-4324A-360P-EIP CR EtherNet/IP, Multi-Circuit Power Meter; includes 300A CT (Inside diameter 36 mm; wire lead 4 m) x 24 (RoHS)
PM-4324A-400P-EIP CR EtherNet/IP, Multi-Circuit Power Meter; includes 400A CT (Inside diameter 36 mm; wire lead 4 m) x 24 (RoHS)

CAN bus Interface

PM-4324-100P-CPS CR CANopen, Multi-Circuit Power Meter; includes 60A CT (Inside diameter 10 mm; wire lead 4 m) x 24 (RoHS)

PM-4324-160P-CPS CR CANopen, Multi-Circuit Power Meter; includes 100A CT (Inside diameter 16 mm; wire lead 4 m) x 24 (RoHS)
PM-4324-240P-CPS CR CANopen, Multi-Circuit Power Meter; includes 200A CT (Inside diameter 24 mm; wire lead 4 m) x 24 (RoHS)
PM-4324-360P-CPS CR CANopen, Multi-Circuit Power Meter; includes 300A CT (Inside diameter 36 mm; wire lead 4 m) x 24 (RoHS)
PM-4324-400P-CPS CR CANopen, Multi-Circuit Power Meter; includes 400A CT (Inside diameter 36 mm; wire lead 4 m) x 24 (RoHS)
PM-4324A-100P-CPS CR CANopen, Multi-Circuit Power Meter; includes 60A CT (Inside diameter 10 mm; wire lead 4 m) x 24 (RoHS)

PM-4324A-160P-CPS CR CANopen, Multi-Circuit Power Meter; includes 100A CT (Inside diameter 16 mm; wire lead 4 m) x 24 (RoHS)
PM-4324A-240P-CPS CR CANopen, Multi-Circuit Power Meter; includes 200A CT (Inside diameter 24 mm; wire lead 4 m) x 24 (RoHS)
PM-4324A-360P-CPS CR CANopen, Multi-Circuit Power Meter; includes 300A CT (Inside diameter 36 mm; wire lead 4 m) x 24 (RoHS)
PM-4324A-400P-CPS CR CANopen, Multi-Circuit Power Meter; includes 400A CT (Inside diameter 36 mm; wire lead 4 m) x 24 (RoHS)
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M Bi-directional Energy

M 8 Three Phase Circuits or 24 Single Phase Circuits

M True RMS Power Measurements

M Energy Analysis for 3P4W, 3P3W, 1P3W, 1P2W

B Measure different current ranges with different 333mV CTs

e PUALTLAINE

M Voltage Measurements Up to 500 V

M Easy install with split core CT

B W Accuracy Better than 5% (PF=1)

B Total Harmonic Distortion (THD)

M Support RS-485, Ethernet or CAN bus Interface

PM'4324P/ 'MTCP/'CPS B Support 2 Power Relay Output (Form A)

Multi-circuit Smart Power Meter

Introduction

The PM-4324P series multi-circuit power meter monitors up to 8 three-phase circuits or 24 single-
phase circuits, or any combination of single or three-phase circuits. The PM-4324P series can
measure up to 24 currents via external Current Transformers (CTs). This flexibility makes the PM-
4324P series perfect for multi-tenant facilities such as residential projects, office buildings and
shopping malls. This compact instrument is designed to easily fit into existing panelboards or be flush
mounted nearby, thus eliminating the need for expensive retrofit projects or for allocating extra space
for the device. You can use CT's that you currently own with PM-4324P (without CTs) Power Meter.
The CT inputs of the PM-4324P can be directly input from the secondary side of 333mV CT.

Specifications

Models PM-4324pP PM-4324P-MTCP PM-4324P-CPS

AC Power Measurement

Wiring 3P4W-3CT, 3P3W-2CT, 3P3W-3CT, 1P2W-1CT, 1P3W-2CT

Measurement Voltage 10 to 500 V

Measurement Current Measure different current ranges with different 333mV CTs

Measurement Frequency 50/60 Hz

W Accuracy Better than 5% (PF=1)

Power Parameter True RMS voltage (Vrms), True RMS current (Irms), Active Power (kW), Active Energy (kWh), Apparent Power (kVA), Apparent

Measurement Energy (kVAh), Reactive Power (kVAR), Reactive Energy (kVARh), Power Factor (PF), Frequency

Data Update Rate 1 Second

Communication

Interface RS-485 Ethernet CAN Bus

Protocol Modbus-RTU Modbus TCP CANopen

Baud Rate 9600, 19200 (default), 38400, 115200; 125 k (default), 250 k, 500 k, 1 M;
DIP Switch Selectable DIP Switch Selectable
N,8,1(default);

Data Format N,8,2f E8,1; )E,8,2; 0,8,1; 0,8,2 ) ;

Isolation 3000 Voc - 3000 Voc

Alarm Output

Power Relay Form A (Normal Open) x 2; Relay Contact Voltage Range: 5 A @ 250 Vac (47 to 63 Hz), 5 A @ 30 Vbc

Power

Input Range +85 to +264 Vac

Power Consumption 6W

Mechanical

Dimensions / Casing 237 mm x 52 mm x 134 mm (W x L x H) / Plastic

Module Installation DIN-Rail Mounting

Environment

Temperature Operating Temperature: -20 to +70°C / Storage Temperature: -25 to +80°C

Ambient Relative Humidity |10% to 90% RH, Non-condensing
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Wire Connections

a0 Dual Main Circuit 3P4W + 1P2W a® Single Main Circuit 3P3W
(LINE) (LINE)

NCBA 3P4W Freezer C B A Machine

Whas  PM-4324-100P

Refrigerator

L N 1P2W
(LINE)

Appearance

Machine room

Up to 24 currents via external Current RS-485

Transformers (CTs)
Aux. Power Input
| 85 to 264 VAC

AC measurement
10 to 500 V
(A, B, C N)

V1 reference voltage

PM-4324P

2 channels Relay output _T Node ID, Baud Rate

B Ordering Information

RS-485 Interface
PM-4324P CR Modbus RTU, Multi-Circuit Power Meter (Can be directly input from the secondary side of 333mV CT) (RoHS)

Ethernet Interface
PM-4324P-MTCP CR Modbus TCP, Multi-Circuit Power Meter (Can be directly input from the secondary side of 333mV CT) (RoHS)

CAN bus Interface
PM-4324P-CPS CR CANopen, Multi-Circuit Power Meter (Can be directly input from the secondary side of 333mV CT) (RoHS)
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5.6 EtherCAT Smart Power Meter Solutions
‘Featuress

M Supports maximum 128 Input and Output Data
M Supports maximum 6 connection for PM-3033/3133

M 2 x RJ-45 bus interface, Integrate RS-232/422/485 serial
q device to EtherCAT

g M Allows system integrators to retro-fit older automation
e > ' devices into modern EtherCAT communication structures
= / M Supports blended to other Modbus slave

M Supports maximum Baud Rate 115200 bps

EtherCAT toEI\FoﬁlI F-{TZU?n:!I. g)v-ve? I\wter Gateway

Introduction

ECAT-2610-DW has EtherCAT to Modbus RTU gateway function, and integrate power meter slave devices such
as PM-3033/3133/3114/3112 into EtherCAT control system through the special configuration file that provided
by ICP DAS. And very easy to install and configure. The EtherCAT master can access RxPDO and TxPDO
to connect multiple power meter slave devices such as PM-3033/3133/3114/3112. It can achieve a more
diversified energy management program.

iz

R s e :

ARARRRRR R

PM-3133

ECAT-2610-D

Pebingy ECAT-2610-D
OTRMS Yoltage (Vrms)
O RMS Current (Trons)
* g{m"gﬁeﬂ:‘;&%m) The EtherCAT i he PM
Sl s ) A The Ether master mt_egratet e PM-
°§;m‘.'°:&§wﬂ’a?wvm 3033/3133/3111)4/3112 W|thdthe ECA‘:’-
g =' SiReste By (VARN 1 9610-DW to obtain power data. Easily
B ! 1 Apparent Energy (KVAR)
Master r- w S ey ) cascaded each set of machines with the

. [—ﬁ : ﬂ_/ Wbt convenience of EtherCAT cabling.
2 v i [
AUse ICP DAS to provide dedicated ESI files to display power information.
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PM-3133 <« Get the Power
meter information

A Quickly get power information from each
machine via EtherCAT's “On-the-fly”.

Blended to ICP DAS and » i RS-485 Modbus RTU Slave Device
3rd-Party Modbus slave B _
device. 2

EtherCAT Power Meter Solution

PM-3033 PM-3033 PM-3033

Specifications

Protocol

Protocol EtherCAT

Communication Interface

RJ-45 x 1 Distance between Stations:
RJ-45 Port Max. 100 m (100BASE-TX) Data Transfer Medium: Ethernet/EtherCAT Cable (Min.
CAT 5e)

RS-232 | The RS-232, RS-422 and RS-485 cannot be used simultaneously
Serial m TxD, RxD, GND
Interface RS422 | TxD+, TxD-, RxD+, RXD-

RS-485 | m Data+, Data-

Ordering Information

ECAT-2610-DW CR EtherCAT to Modbus RTU and Power Meter Gateway (RoHS)
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5.7 PROFINET Smart Power Meter Solutions
‘Featuress

M PROFINET Gateway

B Modbus RTU master

M Protocol: PROFINET IO Device

B Generic GSDML File Provided (Version 2.25)

B Max length of input/output data is 512/512 Bytes
M Max baud rate for COM1: 460.8kbps

M Connect up to 22 PM-3033/3133 devices

GW'7662 B Support Daisy Chain

PROFINET to Modbus RTU/ASCII Gateway

i Introduction

GW-7662 is a PROFINET to Modbus RTU gateway. It can connect several PM-3033/3133/3114/3112 devices via
RS-485 in Modbus side, and then PROFINET controller can access the electronic information from GW-7662.
PM-3000 series device can access to real-time electric usage for single-phase/three-phase power measurement,
and it also support Modbus RTU protocol that makes GW-7662 access these measured values easily.

Applications

Ethernet Switch
FSM-6228

Modbus
Concentrator

PM-3133
Three-phase
Power Meter

Three-phase
Power Meter

Three-phase
Power Meter

RS-485
A Modbus T T
Concentrator Yweoc o NG o s b i
Q
@ PM-3114 PM-3114
Single-phase Power Meter Single-phase Power Meter
< i
GW-7662 s
[
2 _ 74 T _
.
@

AGW-7662 Can integrate the electronic information of the several devices into PROFINET system, the
user can manage these electronic information via PROFINET controller.
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e

PROFINET high speed transmission.

| " DL-100T485P ;
. DL-100T485P-W PLC 1/O Controller

AThe User can quickly access the electronic information of all the devices via

AGW-7662 can connect PM-3033/3133/3114/3112 device and other ICP DAS's Modbus RTU

slave modules in the same time.
System Specifications

Protocol

Slave PROFINET IO

Master Modbus RTU

Ethernet 10/100 Base-TX, 8-pin RJ-45 x 2, (Auto-negotiating, Auto-MDI/MDIX)
UART (COM1) 2-wire RS-485, 4-wire RS-422, 3-wire RS-232

Ordering Information

| GW-7662 CR | PROFINET to Modbus RTU/ASCII Gateway (RoHS)

ICP DAS CO., LTD. Professional Provider of High Quality Industrial Computer Products and Data Acquisition Systems
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5.8 EtherNet/IP Smart Power Meter Solutions

M EtherNet/IP adapter

) B Modbus RTU Master
- M Modbus TCP/IP Client
== . B Maximum EtherNet/IP Input/Output date size: 500 bytes
T &% ;f ! M Support 1 Implicit connection
‘ M Support Daisy Chain
Gw_7 47 2 B The Ethernet upgrade is supported

EtherNet/IP to Modbus RTU/TCP Gateway %

Introduction

GW-7472 is an EtherNet/IP to Modbus RTU/TCP gateway. The GW-7472 Modbus RTU can connect
with PM-3033/3133/3114/3112 via RS-485 daisy chain. Users can also set commands in the GW-
7472, and then polls the data from PM-3033. Then PLC can get all the data of power meters in
the GW-7472 registers by EtherNet/IP. This is @ much more convenient way for power meter
management. GW-7472 supports Network Topology, and we can use Ehthernet Switch to expend the
topology. Furthermore, GW-7472 is easy to install with PoE function.

Applications

EtherNet/IP Scanner

(=10

4| Ethernet Switch

EtherNet/IP

Ethernet

ICP DAS Intelligent
Power Meter EtherNet/IP Adapters

PM-3133-RCT PM-3133-100 PM-3112-100 PM-3033

AWith Modbus polling, GW-7472 gets data from power meters and put them into internal
registers. PLC can get the data from GW-7472 via EtherNet/IP.
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Ethernet Switch FSM-6228

BT 000 R e e e e e e e
" l'\*!cu:ll:;ust _________ . Modbus DATA
oncen&or Modbus DATA oo o0 0 0
iod PM-3133 PM-3133 PM-3133
A Three-phase Three-phase Three-phase
= Power Meter Power Meter Power Meter
E x = F -
ree 553 f 1
GW-7472
RS-485
A
Modbus
Concentrator Modbus DATA
q: Sl LTI
. PM-3114 R R e PM-3114
. Single-phase Power Meter Single-phase Power Meter
- T
€ _— s o R
ree 553 f ' 2|
. GW-7472 ;
. — —_—

AThe GW-7472 can automatically get the data of power meters with polling commands, and
users can obtain the status of PM-3033/3133/3114/3112 from the interface of EtherNet/IP.

System Specifications

Slave EtherNet/IP adapter

Master Modbus RTU Master
Modbus TCP/IP Client

Ethernet Interface

10/100 Base-TX, 8-pin RJ-45 x 1, (Auto-negotiating, Auto-MDI/MDIX, LED indicator) PoE

Ethernet (IEEE 802.3af, Class 1)
2-wire RS-485
UART (COM1) 4-wire RS-422

Ordering Information
GW-7472 CR Tiny EtherNet/IP to Modbus RTU/TCP gateway with PoE and 1 RS-422/485 (RoHS)
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Ch6. True RMS Input Module
Features

M 8-channel True RMS Input

M +0.15% Factory Calibrated Accuracy
M The RMS input range: +150 mVims to +10 Vims
M For Standard Operation with Frequencies: 45 Hz to 10 KHz

M Individual Channel Configurable

CelenFe] s ] 2 |

M-7017RMS

8-channel True RMS Input Module

Introduction B Applications

The M-7017RMS is an 8-channel differential AC input module e Building Automation * Remote Maintenance
that is used to convert the AC input signals to their True RMS DC § jrv Adtomaton - » $:Smt,ﬁ;eE'ﬂﬁ,gpr$':t
values. The RMS input range can be from +150 mVrms to +10
Vrms, and each channel can be configured individually.

The M-7017RMS is a complete, high-accuracy, RMS-to-DC
converter that computes the True RMS DC value of any complex
waveform. It also features 4 kV ESD protection, 2500 Vbc intra-

module isolation and +/-35 Vbc overvoltage protection.

System Specifications

B [/O Specifications

Interface RS-485
Bias Resistor | No (Usually supplied by the RS-485 Master. Or, add a tM-SG# or SG-785.) Gnelealinent
Baud Rate 1200 to 115200 bps Channels 8
Protocol Modbus RTU, DCON Gl Differential
Dual Watchdog | Yes, Module (1.6 Seconds), Communication (Programmable) T e 8 :Z :iov\r::’() i;i;gov;:\s/’m,
LED Indicators/Display 0 to +150 MVrms
Isolation Accuracy
21 R e S Mo 10 £0.5% of FSR
ESD (IEC 61000-4-2) %4 kv Contact for each Terminal Non- Crest Factor=1to 2 | £0.2% of FSR
£8 KV Air for Random Point Sinusoid | Crest Factor=2to 3 | £0.35% of FSR

EFT (IEC 61000-4-4) +4 kV for Power Line 0 to +10 Vims/
Surge (IEC 61000-4-5) +0.5 kV for Power Line 0 to +5 Vims/ +0.3% of FSR
E— e 0t0 +1 Vims
Reverse Polarity Protection Yes Other +0.7% of FSR
Input +10 to +30 Voc Sampling Rate 10 Hz (Total)
Consumption 09 W -3dB Bandwidth 15.7 Hz
Dimensions (L x W x H) 123 mm x 72 mm x 35 mm Span Drift £25 ppm/°C
Installation DIN-Rail Common Mode Rejection 86 dB

i Input Impedance >2 MQ
2::::;22“_?;:;?:{3::"3/ 25 10 +75°C/-40 to +85°C Individual Channel Configuration| Yes
Humidity 10 to 95% RH, Non-condensing Overvoltage Protection +35 Ve
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B Production traceability and online real-time alarm for

machining processes

The previous system can only record the production order and the stack light status of the machines. For only
a few simple information can be collected, it was not sufficient to assist the production engineers to further
analysis or source the cause/signs of the machine failure. As we know, the data of generated current during
motor operation is a key information to diagnose the health status of the machines and the quality of the
machining processes.

m The remote data acquisition system provided by ICP DAS is as follows:
Hardware: The M-7017RMS + DN-800 series daughter board.
Software: EZ Data Logger

EZ Data Logger is a simple data acquisition software that allows you to quickly and easily build a data
acquisition system. It provides a free version that supports up to 64 1/O points, for small scale data acquisition,
and will save you the cost in purchasing extra software.

m Benefit of ICP DAS solution:

The solution provided by ICP DAS features stable and easy-to-install hardware, easy-to-use software and
no programming required. It is a very helpful tool for engineers in production line to get more detailed data
records on the production machine, fault analysis, and propose improvement plans. And furthermore improve
the utilization rate and the production quality of the machines.

S

_ /A
ﬁ {/" a%EZ Data Logger |

i v DCON modules
-~ v Modus TCP
SQL Serverdl [ v Modus RTU
database] g/ : =
S

EZ Data Logger to DB

e
g U mEART N

i,

= _.T,i

© High/lowAlarm

oo || i

Database and Report _ Layout

Modbus RTU RS-485

Real-Time data acquisition i
e Eme

i Expand up to
!l Operating current N . 8 Channels

CNC cutting machine

M-7017RMS

Inverter

DN-8311-100V-50A

B Ordering Information
M-7017RMS-G CR 8-channel True RMS Input Module (Gray Cover) (RoHS)

B Accessories
u DN-800 Series | Voltage Attenuator and Current Transformer
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Ch7. Voltage Attenuator and Current Transformer:
DN-800 Series

DN-800 series is a Voltage Attenuator and Current Transformer designed for used in high-voltage applications.
The current can be converted into +/-10 Vpp attenuated signal, so that a general electronic measuring device
is able to read the signals. Compared to ICP DAS power meter products (PM-3033, PM-3133, PM-4324, etc.), in
addition to AC signals, the DN-800 series can convert DC signals as well.

The users can use appropriate ICP DAS Remote I/O Modules such as: M-7017R, I-87017RW, or ET-7217 to
measure the converted +/-10 VDC signal via DN-800 series. And use M-7017RMS or 1-87017W-RMS, etc. to
measure the AC signals.

By using DN-800 series, the power data of all kinds of machines and AC/DC motors can be easily measured and
retrieved, and then the analyzed data can be used to develop a model to build a failure warning system.

Appllcatlons _ Vrms, Irms, kW, kWh, VA, kVAh, KVAR, PF

The operating current of AC or DC AC Signal * ey >
motor of the machines is converted e
into +/-10 Vpp attenuated signal PM-3133-100

via DN-844, and then the +/-10 AC/DC 10V

Vpp signal is converted based

M-7017RMS
on Modbus/RTU protocol | acroe _. _{
for seamless integration gt M pc1ov VDC or Vims
with all kinds of PLC or P ' 5 U RS-485
SCADA. | DC Motor M-7017R s
S — AC/DC 10V
—
AC/DC
| Motor DNM-844 1-87017W-RMS
AC/DC Signal ( B
| N ST
DC Motor b
1-87017RW
Appearance & Specifications
Model Input Channel :.r;';:t Input Range CT Type Cable Output
DNM-8311-100V-50A +100 Vpp, £50 A Clio-on
DNM-8311-100V-200A +100 Vpp, £200 A (azz oo |15m/25m
DNM-8311-100V-500A | 1 & voltage, +100 Vpp, £500 A
1 x Current Ac/be 10 Vep
DNM-8311-100V-1000A £100 Vpp, £1000 A | i oy .
DNM-8311-100V-2000A +£100 Vpp, £2000 A | 240-5 mm
DNM-844-50A +50 A Clip-on
DNM-844-200A £200 A 1.5m/2.5m
DNM-844-500A +500 A @21 mm
4 x Current AC/DC +10 Vpp
lip-
DNM-844-1000A +1000 A Clip-on e
DNM-844-2000A £3000 A 40,5 mm
DN-843VI-600V 3 x Voltage | AC/DC +600 Vpp N/A N/A +10 Vpp
DN-848VI-10V +10 Vpp
DN-848VI-80V 8 x Voltage | AC/DC +80 Vpp N/A N/A +10 Vpp
DN-848VI-150V £150 Vpp
DN-8431-CT-1 1A +1.6 Vpp,
DN-843I-CT-10 +10 A Solid Core £10 Vpp,
3 x Current | AC/DC N/A
DN-8431-CT-20 X urren / £20 A (closed) |V +10 Vpp,
DN-843I-CT-50 £50 A +4 Vpp
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Ch8. IWSN Solution

IWSN Series (Industrial Wireless Sensor Network)
8.1 Overview

The iWSN modules integrate current, temperature measurement, and wireless transmission functions into a single
module, the ultra low power consumption can be matched with a current transformer (CT) for inductive charging.
It can meet the supply and demand balance of working power and supply the required continuous uninterrupted
measurement equipment parameters with sufficient power. The settings can be completed using a DIP switch,
which not only doesn't affect the production process, but also greatly saves system construction time and reduces
maintenance costs. To meet the power consumption needs of monitoring equipment, predictive maintenance and
power panel temperature monitoring, it's helpful to maintain the production line equipment and prevent accidents
caused by the aging of power panel equipment and cables.

8.2 Applications

B Strengthen the safety and management efficiency M Improve electricity safety and reduce the chance of
of plant and equipment failure

B Analyze and improve product costs B Alarm logging and proactive notification

B Avoid unnecessary energy waste B Improve the management efficiency of factory staff

B Analysis history reports and graphs

L

| ¥ &

t Solutions

.

-
i

8.3' Power M

easuremen

V
8 Create Management System

® Realize data analysis, data forecasting, and
database technology.
@ Monitor data such as equipment temperature,

vibration, energy consumption status, and
production environment

@ Regular output of daily and monthly reports,
and annual reports.

® Create Data Acquisition System

@ Centralized management and control of power
information for industry and manufacturing.

@ Establish a complete management system.

e Record and analyze data, master the energy
consumption indicators of equipment, and
realize preventive maintenance.

Power
Measurement|
Solution

92

©® Regulate Control System
e Help industrial enterprises propose energy
saving measures to reduce emissions.

e Improve the operation management and
automation of energy equipment.

@ Reduce energy costs based on objective data
and improve corporate profitability.

O Save Power & Reduce Emissions
@ Equipment management and operating status
are evaluated based on real data.

® Keep abreast of real power consumption and
propose management measures for power
conservation and consumption reduction.

@ Improve the efficiency of power management.

4

ICP DAS CO., LTD.

Professional Provider of High Quality Industrial Computer Products and Data Acquisition Systems
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8.4 System Architecture & Applications

Fault Detection &
Preventive Maintenance

l= Micragoft Azure &) InduSoft Database

Cloud
- Master

Ethernet / 4G

Extend
Distance

_ 433MHz
MDC-711 :
RS-485(Modbus RTU)
iWSN-110X iWSN-1310 iWSN-9603

Senes Breaker
CT Chargng

ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

When the machine is in normal operation, the current and temperature will meet the normal range. Abnormal
data may indicate that the machine is in abnormal working state. If maintenance is not arranged immediately,
it may cause serious damage to the machine and even affect the safety of the operator, resulting in industrial
safety accidents. If parts are found to be worn out after machine maintenance, you can plan a warranty plan
and prepare spare parts in advance. So that the production line can properly plan production capacity and avoid
accidents that cause production line stagnation and raw material scrap loss.

m Use iWSN-110X-160-ME with
iXN-7CT5TM7 to monitor current
and temperature.

m According to the correlation
between temperature and
consumption of the machine
recorded, an alarm will be issued
and troubleshooting will be
performed when the machine is
working abnormally or overloaded.

m Avoid forced operation to cause
more serious damage to the
machine and expand losses.

Threshold

Current

Time

.................. Threshold

Temperature
\‘--.
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The floorspace of some factories is large and contains a lot of equipment. If the owner of the factory can keep
track of the production status of each machine, the problem where the waiting time or standby time is too long
can be avoided. The traditional method is for the employees to fill in the operating time themselves. Not only
does it take time to organize this information, it is also impossible to control the artificial floating time behavior
and dynamically understand the productivity of the production line machine. The iWSN network system
provides the staff with an instant understanding of the operating status of the field production line, while, in
addition, also giving an indication where any necessary raw materials need to be immediately replenished,
allowing the machine to continue to operate efficiently and achieve optimal production capacity.

m Use the iWSN-121A-240-ME module to monitor the current data on the panel.

m The two CT channels on the iWSN-121A-240-ME module are used to detect the total current consumption of

both the device and the main motor so as to determine whether the machine is in either standby or running
condition.

A wireless data collection network can be used with
iWSN-200U and iWSN-9603-PCT-ME-IP33, and one
iWSN-200U can collect up to 31 iWSN-9603-PCT-
ME-IP33 in 10/30/60 seconds. Also, an iWSN-9603-
PCT-ME-IP33 can connect up to 6 CTs to measure
the power of 6 circuits.

Therefore, a wireless data
collection network can collect Switchboard
power data of 180 loops in — = i
total. In addition, each wireless
data collection network can
operate independently on 16
wireless channels without
mutual influence, so a total of
2880 circuits can be collected
for power information. Users
only need to communicate
with iWSN-200U through
Modbus RTU, and then they
Ethernet

can read back the power data \| Bl (Modbus Protocol) s gc
returned by iWSN-9603-PCT- ‘ iWSN-200 Series

ME-IP33. (Modbus Slave)

RS-232/RS-485
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8.5 Wireless Data Concentrator
Accessories

Antenna Magnetic
g Base: ANT-Base-02
: Antenna magnetic base
with 1.5M cable

h h h Antenna Extension Q
Cable: 35001-1
iWSN-200U / 200R / 200E RG58A/U, RP-SMA Male to % 5

RP-SMA Female, 1M

The iIWSN-200 series is wireless data concentrator in the iWSN system, providing 433MHz wireless, Ethernet,
RS-232/RS-485 communication interfaces. The series supports the Slave function of the Modbus RTU/TCP
communication protocol, allows users to access the data of 31 iWSN wireless signal sensing modules. It can set
16 wireless channels and 8 group numbers, which is convenient to distinguish and control the wireless network
of 433 MHz.

Models iWSN-200U iWSN-200R iWSN-200E
RF Interface
Radio Frequency 433 MHz
Channels 0 to 15 configured by DIP switch
Transmission Distance LoS 100 M
Connectivity Supports up to 31 iIWSN wireless signal sensing modules
Communication
Interface RS-232 and RS-485 x 1 RS-485 x 1 Ethernet x 1
Protocal Modbus RTU Modbus TCP
Transmission Speed 1200 to 115200 bps, N81 10/100 Mbps
Relay Output
Channels 1 (Form A)
Type Power Relay (SPST N.O.)

Load Current ) 5A @ 250VAC )
Power Relay (Max.) 5A @ 30VDC
(Form A) Operate Time 10ms (Max.)
Release Time 5ms (Max.)

Mechanism
Dimension (L x W x H) 108 mm x 84 mm x 33 mm (without antenna)
Antenna (L x @) 108 mm x 10 mm
Installation DIN-Rail Mounting
Other
Input Voltage Range +10 to +30 VDC
PoE Power - IEEE 802.3af, Class 1
Consumption 1W Max.
Operation Temperature -25 °Cto +75 °C
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8.6 AC Current Sensing Module

Features:

M Self-powered by built-in a chargeable Li-ion battery.
M Energy harvest from the CT induced electricity.

M Uses 433 MHz radio frequency for communication.

M 16 RF Channels and 4 Group ID, consist of maximum
64 RF sub-networks.

M Provides expansion interface for flexibility and expansibility.

iWSN-110X Series is a self-powered module for AC
current. It harvests the demand electricity from CT
induced current so that there is no necessary to supply
the power line for power supply. By means of sub-1G RF
communication interface, iWSN series can approach to
|WSN-110X Series the real wireless deployment. The iWSN sensing module
can be widely used in the application of saving power,
big data analysis, and predict maintenance.

IWSN-110X-160-ME | ..o\ _110X-RCT1000P-CT

iWSN-110X-RCT1000PL-CT

Models iWSN-110X-PCT-DC | iWSN-110X-PCT-ME | iWSN-110X-240-ME
iWSN-110X-360-ME

RF

Radio Frequency 433 MHz

Channels 0 to 15 configured by DIP switch

Br;{‘;r:‘;gs"’” LoS 100 M

Working Duty 1/10/ 30/ 60 sec. configured by DIP switch

CT

Channels Optional CT x 1 ‘ Split core CT x 1 ‘ 1 (Charge only)
Input Voltage 50Hz or 60Hz, 500V (Max.)

Type ®16mm(0.1A to 100A), ®24mm(0.2A to 200A), ®36mm(0.3A to 400A) (, ®24mm(0.2A to 200A)
Accuracy <3% or 0.3A -

RCT Channels 1

RCT Input Voltage 50Hz or 60Hz, 500V (Max.)
o Y
RCT Accuracy 3% or 2A
Mechanism

Dimension 152 mm x 85 mm x 36 mm (L x W x H)

Installation Wall or Magnetic mounting

Other

Power 100 30 VDC (With overdischaRrZi:r:aor\?:raczlaeréjlZh;itI rsnhg?tﬁtceizu?tjr:?o?ggc?;ﬁ? 1X.215mm connector)
?:;f;‘;;‘ure -25°C t0 475 °C 0 °C to +45 °C

(i) IWSN-110X-PCT-ME has not attached CT; iWSN-110X-160-ME has attached ®16mm(100A) CT, iWSN-110X-240-ME has
attached ®24mm(200A) CT, iWSN-110X-360-ME has attached ®36mm(400A) CT; iWSN-110X-RCT1000P-CT has attached
®24mm(200A) CT and Rogowski Coil, iWSN-110X-RCT1000PL-CT has attached ®36mm(400A) CT and Rogowski Coil.
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8.7 AC Current/Temperature Expansion Module

XN-7CTSTMY

iXN-7CT5 iIXN-7CT5TM7

Features:
M Supports multi-channel 10 expansion

M Allows connecting different measurement range
of CTs in one expansion module.

M Powered by iWSN sensing module.

M Easy-to-maintain detachable screw terminal
block

M Rail-mounting and magnetic mounting

The iXN expansion module is developed to connect
to the iWSN sensing module, in order to extend the
current and temperature measurement channels. The
iXN expansion module is energized by iWSN sensing
module so that there is no external power supply
needed.

Models iXN-7CT5 iXN-7CT5TM7
Split core CT
Channels 5
Type ®16mm(100A), ®24mm(200A) and ®36mm(400A); 8 M ;
Input Voltage 60Hz, 500V (Max.)
Accuracy <3% or 0.3A
Thermistor (Optional)
Channels 7
Range/Accuracy ) 0°C to 80°C / £2°C
Power
Input Type iWSN sensing module powered by audio cable

Consumption |10 sec, Working Duty

(Including .
iWSN-110X), 30 sec. Working Duty

1 sec. Working Duty 20A 21A
12 A 13A
11A 12A

60 sec. Working Duty

Other
Dimension 115 mm x 72 mm x 35 mm (L x W x H)
Installation DIN-Rail or Magnetic mounting

Operation Temperature

0°Cto +45 °C

( 1 ) The minimum required current of the AC cable, this current is used to balance the supply and
demand of module charging and power consumption.

Website: http://www.icpdas.com
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8.8 AC Current/ Temperature Multiple Sensing Module

Features:

M Self-powered by built-in a chargeable Li-ion
battery. Energy harvest from the CT induced
electricity.

M Use 433 MHz radio frequency for communication.

M 16 RF Channels and 4 Group IP, consist of
maximum 64 RF sub-networks.
Ay M Built-in 2 or 3 CT measurement channels
A pntil
L i s M iWSN-121A includes a DI channel to measure
o o FITRTIN VORI the output of the equipment.
The iWSN-121A/1310 series is a self-powered
iWSN-121A iWSN-1310 modules for AC current. It can harvest the demand

electricity from CT induced current so that there is no
necessary to supply the power line for power supply.

iWSN-1310-160-ME
iWSN-1310-240-ME
iWSN-1310-360-ME
iWSN-1310-PCT-ME

iWSN-121A-160-ME
iWSN-1310-mA-ME

Models iWSN-121A-240-ME
iWSN-121A-360-ME

RF Interface
Radio Frequency 433 MHz
Channels 0 to 15 configured by DIP switch
Working Duty 1/ 10/ 30/ 60 sec. configured by DIP switch
Split core CT
Channels 2 | 3
Input Voltage 50Hz or 60Hz, 500V (Max.)
Type ®16mm(100A), ®24mm(200A) and ®36mm(400A); 8 M )
Accuracy <3% or 0.3A
Thermistor (Optional)
Channels 1
Range 0 °Cto 80 °C
Accuracy <2°C
I/0 Interface
Channels . DI(Dry Contact) x1 | - | AI(4to20mA)x3
Other
Dimension 152 mm x 85 mm x 36 mm (L x W x H)
Installation Wall or Magnetic mounting
Power ' . Rechargeable lithium battgry 3.7\/, SOOmAh x1
(With overdischarge, overcharge & short-circuit protection; 1.25mm connector)
Battery Charging By inductive charging of split core CT \ By current of measured object
== 0710 445

(i) IWSN-1310-mA-ME has not attached CT; iWSN-121A-160-ME/iWSN-1310-160-ME has attached
®16mm(100A) CT, iWSN-121A-240-ME/iWSN-1310-240-ME has attached ®24mm(200A) CT, iWSN-121A-
360-ME/iWSN-1310-360-ME has attached ®36mm(400A) CT.

98 ICP DAS CO,, LTD.




. ‘-.-_-'.:_

Energy Management Solution - EM Brochure - ICP DAS

8.9 Power Meter

Features:
M Provides 6 100A split current transformers (CT)

M Provides watt-hour information suitable for
energy-saving systems

M Supports up to 6 cirbuits current measurement
M Supports up to 2000A of cable current.
M Adopt power from the AC power source.

No need for external power transformer IWSN-9601 iWSN-9603

The iIWSN-9601 and iWSN-9603 are AC power meters, which provide a voltage input and current CT inputs,
and suits measuring the power information of different equipment powered by the same AC source. By means
of wireless communication and powering from the measured voltage cable, it can greatly reduce the cost and
duration of installation, and satisfy to the demand of distributed deployment and quick setup. Based on the
above features, this series is suitable for applications such as energy saving, big data analysis and predictive
maintenance.

iWSN-9601-160-ME-IP33 iWSN-9603-160-ME-IP33 | iWSN-9603-RCT500P-ME-IP33
iWSN-9601-240-ME-IP33 | iWSN-9603-PCT-ME-IP33 | iWSN-9603-240-ME-IP33 | iWSN-9603-RCT1000P-ME-IP33

iWSN-9601-360-ME-IP33 iWSN-9603-360-ME-IP33 | iWSN-9603-RCT2000P-ME-IP33

RF Interface

IBrE](gqlflency 433 MHz

Channels 0 to 15 configured by DIP switch

Working Duty 1/ 10/ 30/ 60 sec. configured by DIP switch

Measurement

Wiring 1P2W-1CT / 1P3W-2CT 3P4W-3CT / 3P3W-2CT / 3P3W-3CT / 1P2W-1CT / 1P3W-2CT

Channels Single-phase x 1 Three-phase x 1

Input Voltage 110 to 240 VAC, 277VAC Phase Voltage: 110 to 240 VAC, 277VAC

Input Frequency 50 Hz or 60 Hz

Wh Accuracy + 1% ‘ + 2% ‘ + 1%

Parameter True RMS voltage(Vrms), True RMS current(Irms), Active Power(kW),

Measurement Active Energy(kWh), Power Factor(PF), Date and time(Year/Month/Date/Hour/Minute/Second)

CcT

Includes CTs 6

Type Split core CT ‘ Optional CT ‘ Split core CT RCT Rogowski coil

®55mm(500A),

Specification ®16mm(100A), ®24mm(200A) and ®36mm(400A); 8 M ®80mm(1000A) and
®105mm(2000A); 4 M

Other

Dimension 185mm x 85mm x 45mm (L x W x H)

T 250 475°C

(i) iIWSN-9601-PCT-ME-IP33 has not attached CT; iWSN-960x-160-ME-IP33 has attached ®16mm(100A) CT, iWSN-960x-
240-ME-IP33 has attached ®24mm(200A) CT, iWSN-960x-360-ME-IP33 has attached ®36mm(400A) CT.

(i) IWSN-9603-RCT500P-ME-IP33 has attached ®55mm(500A) CT, WSN-9603-RCT1000P-ME-IP33 has attached
®80mm(1000A) CT, iWSN-9603-RCT2000P-ME-IP33 has attached ®105mm(2000A) CT.
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m Sub-GHz Wireless Transmission = Built-in 2A fuse, does not affect
mains power supply

Great diffraction capability and transmission distance Fuse design for uninterrupted production.
up to 100 meters.

Low
___________interference
Mutual

BLE (24GHz) interference

IWSN-9601-;

m Convenient Software Tools m Time Stamp for Electricity Refill
¢ Real-time data display ¢ Built-in real-time clock ( RTC)
¢ Automatic Data Shift and Timer ¢ Power Information with Time Stamping
¢ Support CSV and MySQL ¢ Mechanical Difference Analysis and Carbon

Footprint Calculation

iWSN Utility
= = — Database .Csv
= = ; T 7

gl iWSN-200

L — . e
) “w=’ _ Broadcast Timing
iWSN-200 7 Data Data
\\\ Transfer \\\ Transfer

iWSN-9603 iWSN-9603

iWSN-9603
m Multi-Network Segment Domain
Provides 16 frequency bands and 4 group IDs that

can be combined to create up to 64 subdomains,
with 31 sensing modules in a single subdomain.
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m Minimal wiring design saves time & money = Multi-Sensor Module

Power supply and measurement share the same
circuit, saving wiring costs.

The Data Concentrator can integrate with other
iWSN sensing modules to enhance system
functionality and application flexibility by expanding
the sensing modules.

p
o~ +
Q AC @ 4-20mA
Temperature @ C(C:)(;e
¢ Humidity @,q

~

TVOC
Thermal .
Imaging Q Vibration
' | Emergency %
Y g ek
" J

m Water-proof Design

iWSN-9603 series modules can be installed
on the outside of the control box. The IP33

m Various CT/RCT, suitable for thick & thin
wire diameter

water-proof design effectively reduces the risk of
short-circuiting, leakage, and inadvertent contact
caused by exposed contacts during sprinkler

Open-ended design, depending on the model and
measurement range, provides higher accuracy and
installation flexibility.

firefighting.

a Open-end CT
¥ Mounting

%

Water Resistant Material Protective Case of DIP Switch iWSN-9601 Wiring iIWSN-9603 Wiring
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Ch9. Infrared Thermal Temperature

Security Monitoring Solution
9.1 Introduction

Temperature sensing can be implemented in a variety of fields such as devices failure analysis in steel factory,
high temperature warning in electrical room, or body temperature monitoring in pandemic prevention. The
most commonly used in industry is taking measurement through contact devices such as Thermistor, RTD, and
TC. However, for those areas not being able to install the contact device, non-contact measurement may be a
better choice.

In response to the market and customer requirements, ICP DAS has developed Infrared Thermography
Series products based on non-contact temperature measurement technology. This series of products offers
advantages including the ability to measure the temperature for a wide range surface temperature distribution
and compare them. They can also perform non-contact temperature measurements on food, pharmaceuticals,
chemicals, etc.to ensure hygiene. They enable temperature measurement of objects in motion or those are
dangerous or inaccessible. In addition, they can measure the surface temperature of fine grain and measure
the instantaneous value of the temperature for objects with rapid temperature changes.

9.2 Devices for Infrared Thermal Imaging Temperature Sensing

mElectrical Devices: Loose joints/poor contact,
unbalanced load, overload, overheating or other Wiring Breaker Control Panel
hidden dangers can be found. -

mTransformer: It can be found whether there are
loose joints, overheated bushings, poor contact (tap
changer), overload, unbalanced three-phase load, or
poor cooling pipe blockage.

mMotor/Generator: Excessive bearing temperature, F u - 5 |
unbalanced load, short circuit or open circuit of | H.
‘_. "

winding, heating of carbon brushes, slip rings & ":l_
collector rings, overload & overheating and blockage
of cooling pipes, etc. can be found.

v

9.3 Contact Thermometry V.S. Non-Contact Thermometry

The advantages of infrared thermometry:

. Non-
1. Read temperature value of wide range Contact on-contact
of surface temperature distribution and « Thermocouple
perform relative comparison. Types o Thermistor e Infrared

e RTD

2. Perform non-contact temperature « Can measure moving objects
measurements on food, pharmaceuticals, « Wide measurement range

; ; High precision .
chemicals, etc.to ensure hygiene. * nigh precisio e Perform measurements without

Advantage |e Real temperature can interfering with the normal
3. Measure the temperature of objects in be measured ring
. bi h d operation of the measured
motlon <.)r objects that are dangerous or objects.
inaccessible.
) ) e Measure fixed objects | Thermal radiation is susceptible
4. Rapidly implement temperature | « Measure specific points|  to the environment
. . . . Disadvantage
measurement applications in fields or small areas o Measures surface temperature
where contact-based solutions cannot be * Susceptible to corrosion|  only
deployed.
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9.4 IR Temperature Measurement Applications

Infrared — Visible temperature, the iSN-81x series adopts the most advanced infrared imaging technology which
can detect infrared radiation or thermal energy. It can also generate clear images according to the detected
difference in temperature, which is a non-invasive monitoring method to provide real-time temperature
monitoring and alarm solutions for industrial safety and quality control of production line.

The iSN-81x-MRTU series is designed as a common Modbus communication interface. With the VPD-170-
IRT temperature data concentrator or IIoT edge computing controller developed by ICP DAS, the measured
temperature data from the iSN-81x-MRTU series products can be collected and sent to the cloud for data
analyzing. In addition, the alarm output is based on the definition of alarm rule settings to reduce the burden
of personnel on duty and inspection.

I'e!"'slll' ht Le?e'% ht

= = warning lig warning lig

‘IIF??TDe;TJgr:;Ie Q‘\\\i.l;;”f’/ Q\\\f”f’/
Data Concentrator . ¥

ALM-Horn-MRTU-BR
Relay Output
RS-485(Modbus RTU) mmw E
| '

Machine
emergency shutdown

... Max. 31 sensors
EEN
. L |
« - , LB
= S
\ gp?.l_.—"
Food quality control Control of
electrical distribution panel

The iSN-81x-MTCP series supports Power over Ethernet (PoE), allowing users to complete power supply and
communication by simply connecting to a PoE network switch. The iSN-81x-MTCP supports Modbus TCP,
RESTful, and MQTT communication protocols. Through the Modbus TCP protocol, it can be easily integrated
into SCADA systems to provide real-time object temperature measurement information. The iSN-81x-MTCP
supports sending measurement data to a remote database server for storage using the RESTful method. As an
MQTT client, the iSN-81x-MTCP sends measurement data to the broker, and SCADA, management platforms,
and IoT systems can easily obtain the iSN-81x-MTCP measurement data by subscribing to the topic. The iSN-
81x-MTCP is your reliable partner for equipment monitoring, data analysis, and anomaly detection in industrial

iSN-81x-MRTU
IR Temperature Sensing Module

environments.
Ethernet
(Modbus TCP)
NS-208PSE Non-contact Temperature

POE SWltCh e e e e Sensing Module
" E iSN-811C-MTCP

Ethernet ; Ethernet
(Modbus TCP) ! 0 (Modbus TCP)

Non-contact Temperature
Sensing Module

iSN-812-MTCP

...up to 31 devices RS-485
(Modbus RTU)

Non-contact Temperature
Sensing Module

iSN-812-MRTU Series

Temperature Data Concentrator
with 7” Touch Panel

VPD-170-IRT
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Thermal Sensor

m Provide wall mount, magnetic & universal mount installation, etc.

Wall Mount Magenetic Installation Universal Mount Installation

Din-rail
Mountiqg Plate

9.5 Infrared Thermal Imaging Temperature Sensing Application
Safety Monitoring System of Distribution Cabinet

Due to various faults of the machine (overload, overcurrent, on-site dust accumulation, etc.), the tempera-
ture of the switchboard will rise, resulting in the deterioration of the insulation on the line and causing an
industrial safety crisis. VPD-170-IRT temperature concentrator series and iSN-81x-MRTU temperature sen-
sor series meet the long-term monitoring and alarm requirements of power transmission and distribution
cabinets, and monitor and record the temperature of lines and transformers in the panel.The system also
simultaneously extends the monitoring of power and water leakage status, realize all-over safety monitor-
ing, send alarms in case of over-temperature, abnormal power consumption, or water leakage to avoid
major losses caused by machine failures, and further evaluate whether it is line aging or equipment over-
load to facilitate maintenance and replacement.

IR temperature sensing n:odule

iSN-812-MRTU &5 /

% WISE-5231M
loT Controllor VPD-170-IRT

IR temperature data concentrator

@ % Detection

Line/WeChat
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Features

m High-resolution color touch screen

m Front Panel: IP6S Waterproof

m Temperature threshold detection function
m Thermography available

m Supports up to 31 iSN-81x-MRTU

m Support Modbus TCP/RTU protocols

VPD-170-IRT

VPD-170-IRT supports 8 Modbus TCP connections, allowing remote monitoring hosts to connect to VPD-170-IRT
via Ethernet and access temperature data of multiple iSN-81x-MRTUs at one time. Users can set various
functions of iSN-81x-MRTU and VPD-170-IRT from the touch screen of VPD-170-IRT, and can also immediately
see the temperature and thermal image of the measured object. Through the convenient connection and
communication capabilities between the VPD-170-IRT temperature data concentrator and the Ethernet network,
users can quickly establish a remote monitoring system and conduct centralized management of temperature

data.
Software
5 5 " - 7 5 e ——emas| B Display the connection status and
T || T | T Temp | Temp | Temp ”é«é temperature data of each thermal
o |0 -12 13 [u |15 | 16l pebiad; sensing module.
T il T it T il 132 ”:.'..': i .
. omp | emp - m""“’ 21""" emp | Teme | — 25| m Quickly search and set the thermal
T/ LJI H'l-l UP| . .
. T - . - sensing module: high temperature
emp | Temp | Temp

alarm, warning threshold type,
temperature range and average
value display.

30
Temp Tamp Tamp Temp

K [Widemo] 3

m Simultaneous connection of up to
31 modules via software.

NEEEE[OEE 0 |

Specifications
Model VPD-170-IRT
Real Time Clock YES
Display Type 7"TFT
Rubber Keypad N/A
Ethernet 1 (10/100 Base-TX)
COM Ports 2 x RS-232 (3-pin) / RS-485 including Self-Tuner
Protocal Modbus RTU / Modbus TCP

Relay Out ( Form A)

Signal Relay(Form A): 9 CH (2A@30VDC, 0.24A@220VDC, 0.25A@250VAC)

Power

Terminal Block: 12 to 48 VDC / PoE : IEEE 802.3af, Class1 (48 V)

Dimensions (mm)

217 x 153 x 33 (W x H x D)

Humidity

10 to 90% RH, non-condensing

Operating Temperature

-10to + 60° C
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9.7 iISN-81x-MRTU/MTCP Temperature Sensing Module
Features

m Non-contact temperature measurement

iSN-811-MRTU = iSN-81x-MRTU supports Modbus RTU
. miSN-81x-MTCP supports Modbus TCP,
!SN-SIZ-MRTU RESTful, and MQTT cgramunication protocols
s ISN-811C-MTCP m iSN-81x-MTCP supports web configuration
il i(SN-812-MTCP  and monitoring interface
m Temperature threshold detection function
m Offers Wall-mount, magnetic and universal

joint for installation
iSN-81x-MRTU / iSN-81x-MTCP series is sensing module that designed specifically for
non-contact temperature measurement. The module provides a variety of temperature pixels and
temperature threshold detection functions to meet various temperature measurement needs. It also
provides Modbus RTU/TCP protocol that users can put it into SCADA system very easily.

iSN-812-MRTU _

Specifications
Model iSN-811-MRTU ‘ iSN-812-MRTU iSN-811C-MTCP ‘ iSN-812-MTCP
1 x RJ-45, 10/100Base-TX PoE
COM Ports 1 x RS-485 (115200 bps Max. ) (IEEE 802.3af, Class 1)
Protocol Modbus RTU Modbus TCP/RESTful/ MQTT
Temp. Range -20to +250°C | -40 to +300°C -20to +250°C | -40 to +300°C
Temp. Accuracy +5°C Max.
Temp. Resolution 0.1°C
Pixels 64 (8x8) 768 (32x24) 64 (8x8) 768 (32x24)
FOV X:60°/D:S=1:1.15/X:110°/D:5S=1:286/X:60°/D:S=1:1.15|X:110°/D:S=1:2.86
Y:60°/D:S=1:1.15|Y:75°/D:S=1:153 |Y:60°/D:S=1:1.15|Y:75°/D:S=1:1.53
Type IR
Effective Distance 1M
Image Sensor - CMOS -
Resolution - QVGA (320x240) -
Input Range +10 to +30 VDC
Consumption 1.5w
Dimensions (mm) 52 x 94 x 33 (W x H x D) | 52 x 86 x 34 (W x H x D)
Installation Wall-mounting or magnetic mounting, gimbal mounting
Humidity 10% to 95% RH, non-condensing
Operating Temp. -10to + 70° C
Horizontal .~ Sensing Range/
% v FOV
Model Object Distance 25 cm
Thermal Sensor
X axis Y axis X axis | Y axis
iSN-811-MRTU
29 cm 29cm 60° 60°
_N/==) |iISN-811C-MTCP
"""" 77 Vertical
iSN-812-MRTU
71lcm 38cm 110° 75°
iSN-812-MTCP
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Ch10. Portable Power Monitoring Suitcase

ﬁ'o Features

m True RMS Power Measurements

m Energy Analysis for 3P4W, 3P3W, 1P3W, 1P2W
m Voltage Measurements up to 500 V

m Current Measurements up to 2000 A

m Harmonic data capture (up to 31th order)

m Provide 7" Touch Panel for On-Site operations
m Support SNMP Protocol

m Temperature and Humidity Data Logger

Portable Power Management Suitcase can measuring single to
three-phase lines with a high degree of precision and accuracy. The
PPMS-133D-RCT2000P Rogowski Coil CT power meters designed to
measure demand and harmonics, which are important for energy
management, as well as basic electrical parameters such as voltage,
current, power, power factor, and integrated power (watthours).

PPMS-133D-RCT2000P is equipped with built-in Web Server that
allows direct connections via browsers to the PPMS-133D-RCT2000P
for viewing power data and setting up the system parameters.

PPMS-133D-RCT2000P allows connect to SCADA software to get
real-time power data.

ﬁo Applications

Distortion THD

400.00%

VAngleAB RN

VAngleBC pRERERTE]
VAngleAC pieEEier]
IAngleAB jphRciory]
IAngleBC pREEReltts;
RV Ts] (8040, 7608

A Phase angle detector A Harmonic data capture

ﬁo Ordering Information

Portable Power Monitoring Suitcase, 2000A Rogowski Coil CT

PPMS-133D-RCT2000P | (1cide diameter 105 mm; wire lead 4 m)
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Ch11. RPS-4M Redundant Power Supply
11.1 Overview

With the continuous upgrading and innovation of the industry, the applications of smart manufacturing,
smart transportation, and smart medical care all require stable and reliable DC power supplies, especially
devices such as edge computing, computer rooms, and Al analysis. This type of intelligent system requires
a stable power supply to maintain the normal operation of the equipment in order to realize the vision
of smart upgrades. If there is a problem with the power supply, various equipment will stop operating,
causing great losses.

In response to the requirements of lots of digital DC power supplies in the industry, the RPS series of redundant
power supply, which not only adopts the N+1 parallel-connection and load-sharing technology to implement
power redundancy, but also adds communication functions to enable that information of power supply can
be monitored in real time. Through the communication functions, user can monitor the working status of the
power supply of the whole factory in the monitoring center. When the power module is abnormal, it can be
found and dealt with in real time. There is no need to send people to inspect and ensure that the power supply
is safe. In particular, the equipment in some important industries such as finance, medical treatment and power
plants needs stable power supplies to ensure that the equipment keeps working.

90 ~ 264 VAC Input
Ethernet (Modbus TCP)
RS-485 (Modbus RTU)

|
Power Module (RPS-100)

11.2 Features

. Convert 90 to 264 VAC to 24 VDC

. Each slot can insert a 100W power module, support hot swapping and failure alarm (relay output) functions
. Design for N+1 Redundant, provide up to 300W redundant power supply

. Built-in load balancing and power diagnosis functions

. Detect temperature/current load/failure status (relay output)/used time of Power module

A U1 AW N =

. Support Modbus RTU/TCP Protocol. The HMI can obtain information about the power module in real-time
for fault diagnosis and preventive maintenance
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11.3 Traditional V.S. RPS-4M Redundant Power Supply

Traditional Power Supply RPS-4M

Damage Replacement | Power off to manually pull out the replacement, Damaged power modules can be directly
affecting the system operation hot-swapped and replaced

Power Supply Fixed Can be expanded according to system size
Load Balancing Requires an external load balancing module Built-in load balancing function
Communication Port N/A Support Modbus RTU/TCP Protocol
Current Temperature N/A Can measure load current and temperature of
Measurement module

11.4 Redundant Power Supply Monitoring System

The RPS series power supply can form a complete backup system with various redundant monitoring system
solutions from ICP DAS. Including I/O redundancy (data acquisition), controller redundancy (program control),
Ethernet Ring communication redundancy (ring network communication) and HMI monitoring redundancy

i ' Work Station
. ' [3 Ethernet
<= Redundancy

Redundacy Ethernet LAN
RPAC-2658M

(information record display).

RPS-4M Operation Station

RPAC-2658M
Controller TR

Redundancy o 4 L F PAC
Ethernet Redundancy

iDCS-8830 iDCS-8830

[[e]
Redundancy

DN-AIH-08

DN-DI-32D\W S S ._'a’ﬁ"g';‘ﬁ';’";i‘i;';'.;i;;.f..;.' DN-DO-16DR-A

g

Power Redundancy Onsite g Onsite Onsite

ﬁo Ordering Information

oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

RPS-4M/W2  CR 4-slot Industrial Redundant Power Supply. Includes two RPS-100 modules (RoHS)

RPS-4M/W4  CR 4-slot Industrial Redundant Power Supply. Includes four RPS-100 modules (RoHs)
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-— Software . Controller/Server . Access Control Security/

7

server Corioiler_Softrez:  Cloud Management Software: IoTstar - e e s mtumanon | F@ctory Automation
F b, m SCADA System Software: AVEVA Edge o » m WISE Surveillance Solution
"L g m Condition Monitoring Solution: ' m IP Camera iCAM Series

m Smart Access Control

m IIoT and Smart Phone Integration

m MQTT I/O Module MQ Series

m Stack Light Monitoring Module

m Emergency Voice/Visual Alert Module
m Industrial LED Message Display

m Bluetooth LE Gauge Master

m Temperature Data Logger

m Signal Conditioning Modules

m No-touch Infrared Sensor Switch

=" ExoWISE

. m Edge Controller WISE Series

m Communication Server: UA Series

m MQTT Communication Server: BRK
Series

loT 3. IIoT3 A : IoT Cloud Software -
—_— Environmental Monitoring/ IoTstar
‘""'r""m"*f'“i"';:% Mini Weather Station z w R m IoTstar Introduction
i weane soCRESSS L Smart Environmental Monitoring: m IoTstar Features
CL Series m IoTstar Dashboard Service
m Air Box: DL Series m IoTstar Bot Service
m Mini Weather StationMotion: DLW m IoTstar Report Service
Series m IoTstar Applications
m Detector: PIR Series m Controller Supported List
m Industrial Sensor Network Detection:
iSN Series
m Wireless Environmental Solution:
iWSN/iXN/iSOS Series

WISE - Intslligant lloT WISE

Edge Contraller & U0 Module

St Hamemromation SMart Building,
Smart Home Automation
m Video Intercom & Access Control

Intelligent IIoT Edge
* Controller & I/0 Module

.« ® WISE IIoT Edge Controller I/O m Touch HMI - TouchPAD Series
Module : m Smart Lighting Control

= Cloud Management .+ . . T« .* mEnergy Saving - PM/PMC Series

m WISE Applications ' i 7" m Environmental - DL/CL Series

m IIoT Edge Controller "= m Motion Detector - PIR Series

m Intelligent I/O Module m Wi-Fi Wireless - WF Series

m Intelligent Surveillance Solution = Infrared Wireless - IR Series

m Smart Phone Integration Solution m ZigBee Wireless - ZT Series

m Condition Monitoring Solution m IIoT Server & Concentrator

m LED Display - iKAN Series

rchased josoarss  PC-based I/0 Boards

m PCI Express Bus Data Acquisition
Boards

m PCI Bus Data Acquisition Boards

m ISA Bus Data Acquisition Boards

TouchPAD HMI Solutions

m Introduction

" = TPD/VPD Products Series

® m Video Intercom & Access Control
Series

m TPD/VPD Application
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