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Warning

ICP DAS Inc., LTD. assumes no liability for damages consequent to the use of this
product. ICP DAS Inc., LTD. reserves the right to change this manual at any time
without notice. The information furnished by ICP DAS Inc. is believed to be accurate
and reliable. However, no responsibility is assumed by ICP DAS Inc., LTD. for its use,
or for any infringements of patents or other rights of third parties resulting from its

use.

Copyright and Trademark Information
© Copyright 2017 by ICP DAS Inc., LTD. All rights reserved worldwide

Trademark of Other Companies

The names used for identification only maybe registered trademarks of their

respective companies.

License

The user can use, modify and backup this software on a single machine. The user may

not reproduce, transfer or distribute this software, or any copy, in whole or in part.
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1 Introduction

Microsoft and ICP DAS have teamed up to bring you the easy way to implement the
Energy monitoring and management 10T (Internet of Things) Cloud system. The ICP
DAS Power Management lIoT Kit has been designed to help you seamlessly connect
the ICP DAS power meters to the cloud with the Microsoft Azure IoT. This Kit
includes an ICP DAS PMC-5231, a ICP DAS PM-3114-100 4 Loops single-phase
Power Meter, and a 24W Industrial Power Supply. There are also a LED Indicator and
wires to help you set up your Energy monitoring and management system. Once your
PMC-5231 is connected to Microsoft Azure you can start visualizing and analyzing
your data.

Microsoft Azure is a leading provider of cloud computing and Microsoft Azure 10T
Hub enables secure, reliable bi-directional communications between 10T endpoints
such as sensors and the cloud. Azure loT Hub supports a broad set of operating
systems (Linux, Windows, RTOS etc.), protocols and common languages, so you can
configure your connections to the devices.

PMC-5231 is a product developed by ICP DAS that functions as concentrator of ICP
DAS Power Meter for the Energy monitoring and management system in the 10T age.
It provides flexible integration with the ICP DAS power meters, and features various
functions such as: measure the power consumption of the devices, data logger, energy
usage analysis, power demand management and alarm notification functions.
PMC-5231 offers a user-friendly and intuitive web site interface that allows users to
implement an Energy monitoring and management system just a few clicks away; no
programming is required. PMC-5231 also supports powerful Network connection
ability for seamless integration with the Microsoft Azure IoT. So that the
administrator can monitor the status of power consumption of each device and
perform statistics and analysis of the power information, thus improving the overall
efficiency in electricity consumption to save costs on utility bills. All of these features
make PMC-5231 a perfect concentrator of power meter in the Energy monitoring and
management application for Microsoft Azure 10T Cloud platform in the 10T age.
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B8 Windows Azure

Clip-on CT to measure the power
consumption of the devices. Modbus RTU Protocol
AI“ [B] Py [C] »

Microsoft
Azure

PMC-5231

Output

LED Indicator MDR-20-24 Power Cable ‘ e

€ Runs on browsers, no extra software tool is required.
4 No more programming, user-friendly web pages are provided for building the
loT Cloud system.
@ Ready-to-run Energy monitoring and management loT Cloud solution:
Includes an Intelligent Power Meter Concentrator, a power meter, and
Microsoft Azure service.
€ Completed Application Scenario: the power consumption measurement, power
demand management and alarm notification can be performed at the field-site,
and the power data can be transferred to Microsoft Azure loT platform for
energy using analysis.
< Flexible integration with the power meter to measure the power
consumption of the devices by Modbus protocol.

< Flexible power demand management, data logger and alarm notification
functions at field site.

<> Seamless integration with Microsoft Azure 10T service without
programming.

Features:
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What’s in the Box?
ICP DAS PMC-5231 ICP DAS PM-3114-100 ICP DAS MDR-20-24
Industrial IoT Power Meter 4 Loops single-phase 24W Industrial Power
Concentrator Power Meter Supply

LED Indicator (RED) Power cable
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2 Create an loT Hub

I. In the Azure portal, click New > Internet of Things > loT Hub.

New

Browse
Resource groups
i& Al resources Compute
Web + Mobile
Recent
Data + Storage

Web Apps Data + Analytics

SOIL databases Internet of Things
Networking

Virtual machines (classic) )

Media + CDN

Virtual machines Hybrid Integration

Internet of Things

-l| Marketplace

re loT Hub

ii. Inthe lIoT hub pane, enter the following information for your 10T hub:

loT hub

Mic 1

* Pricing and scale tier S
S1 - Standard

* 1oT Hub units @
1

* Device-to-cloud partitions @

4 partitions v

* Subscription

Visual Studio Ultimate with MSDN v

* Resource group @

® Create new (O Use existing

Enable Device Management—PREVIEW @

By checking "Device Management" you create a
PREVIEW loT hub not intended for production
scenarios.

* Location

West Europe ~

Pin to dashboard

® In the Name box, enter a name to
identify your 10T hub. When
the Name is validated, a green check
mark appears in the Name box.

® Change the Pricing and scale tier as
desired. The getting started samples do
not require a specific tier.

® In the Resource group box,
create a new resource group, or
select and existing one. For
more information, see Using
resource groups to manage
your Azure resources.

® Use Location to specify the
geographic location in which to
host your 10T hub.


https://portal.azure.com/
https://azure.microsoft.com/documentation/articles/resource-group-portal/
https://azure.microsoft.com/documentation/articles/resource-group-portal/
https://azure.microsoft.com/documentation/articles/resource-group-portal/
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Iii. Once the new loT hub options are configured, click Create. It can take a few
minutes for the 10T hub to be created. To check the status, you can monitor the
progress on the Startboard. Or, you can monitor your progress from the
Notifications section.

L] Deployments succeeded

Mo . PR e e
Deployment to resource gr

successful.

iv. After the 10T hub has been created successfully, open the blade of the new loT
hub, take note of the hostname URI, and click Shared access policies.

getStartedWithloTHub
oT | Dav Mar

f,_' Devices ﬁ Settings I Delete

Essentials -~

Resource group Hostname

N Overview io getsStartedWithloTHub.azure-devices.net
Status Pricing and scale tier

B Activity log Active F1 - Free
Location ol Hub units

sm Access control (IAM) East US 1
Subscription name
Wisual Studio Ultimate with MSDN

SETTINGS .
Subscription 1D
<your subscription id=

&8 Locks

B3 Export template Usage Add tiles (®

12/08/2016 UTC
GENERAL GETSTARTEDWITHIOTHUB
Shared access policies I MESSAGES
0 / 8k
B9 Messaging O%
TETAL
| DEVICES
File upload 1

Pricing and scale

v. In the Shared access policies pane, click the iothubowner policy, and then copy
and make a note of the Connection string of your 10T hub. For more information,
see Control access to 10T Hub.



https://docs.microsoft.com/en-us/azure/iot-hub/iot-hub-devguide-security
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D loTGetStarted - Shared access policies iothubowner

o Add

T Overion POLICY PERMISSIONS Access policy name

B Activity log iothubowner registry write, servig

Permissions
v Registry read ®
v | Registry write ®

service connect

. A
M Access control (IAM)

S Device Explorer device device connect V' Service connect @
v Device connect @
registryRead registry read
SETTINGS
registryReadWrite registry write Shared access keys
Shared access policies
Primary key ®
?) Pricing and scale fly +kgOB0fVX19XDOJ02WiNMPbEDALhG: E
i_} Operations monitoring Secondary key ®

bPFekUT+b/QGNdI/B/pYWs4xInMFpICO) n

3k IP Filter

Connection string—primary key ®

‘= Properties
HostName=loTGetStarted azure-devices.r E
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3 Register a device for PMC-5231 in the loT Hub

I. Download SetupDeviceExplorer.msi like link as below and install it.
https://github.com/Azure/azure-iot-sdks/releases

Configuration ‘" | Data | M To Device [ Call Method on Device

Connection Information
loT Hub Connection String:

Protocol Gateway HostName:

Shared Access Signature
Key Name |othubowner
Key Value |wUfKeABkaKQNTIGcIj3VKaUQw1vDR/oltAzjs 1XhM8=
Target ||CPDASIoTHub.azure-devices.net
TTL(Days) 365 ] [ Generate SAS J

ii. Open and go to Configuration window, paste the Connection String of your
0T hub, and click the Update button, and then the Device Explorer connects to
your 10T hub successfully

2 Device oo i - N

Configuration | Management | Data | Messages To Device | Call Method on Device |

Connection Information
loT Hub Connection String:

HostName=ICPDASIoTHub.azure-
devices.net.SharedAccessKeyName=iothubowner.SharedAccessKey=wUfKeA8kaKQNTIGcIj3VKr4U
Qw1vDR/oltAzjs1XhM8=

Protocol Gateway HostName:

==
Update @ Settings updated successfully

Shared Access Signature

Key Name iothubowner ‘
Key Value |yUiKeA8kaKQNTIGcBVKAUQWIVDR/oltAzis1XhMB8= ' |
Target ||CPDASIoTHub azure-devices.net ]



https://github.com/Azure/azure-iot-sdks/releases
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iii. Switch to the Management window and click the Create button to add the device.
Key in the Device ID and press the Create button to create a new device in your
0T hub.

s Device Explorer lij "ELEV =

B i S

Actions

evices
Total: 7

17/4/26 .
16/11/10
17/4/25 ]
17/3/31
71/7 T
17/419

I | i HC Wr+INI1 /A0 TryXvOwyv7RBipwC1fcP190gEDRs=
?" SecondaryKey:  7alicuho9xatlLQIsN TBmwlf+Mal T+ WiCOq Wnv22UsE=
f
\

[ Auto Generate ID [V] Auto Generate Keys

iv. Click the SAS Taken button to get SAS Token of the new device:
® Select the Device ID of PMC-5231.
® Set the TTL (Days) to 365. The TTL (Days) means the Time-To-Live
days of this SAS Token.
® Press the Generate button.
@® Copy and make a note of this SAS Token.
 EEEEEE ) =B

Configuration | Management | Data | Messages To Device|

Actions

Create | | Refiesh | | Update | | Delete | || 5AS Token.. |
W st R i
ielD |PMC5231 | 1 Devisd [Pracsaz ~|
DeviceKeys | fHgnvulowd UfeOqe6225: Dblj2edYko= - DeviceKeys | HpevuTswd UfeOqe62/20 Dblj2redVho= -]
e | SN MEwy [ S
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4 Setup Power Management loT Kit

Connect the modules as bellow provided by the 10T Kit.
B PMC-5231
H PM-3114-100
B MDR-20-24
B LED Indicator (Red)
W Power cable

i. Please refer to the figure as below for the wiring of power.

Bas

PHC-5231

I 1w
PR T |
il L (N |

- - R
m =

WAGO 1 WAGO 2

Step |Description

1 |Use the red wire(30CM) to connect MDR-20-24 DC V+ with WAGO 1

Use the black wire(S0CM) to connect MDR-20-24 DC V- with WAGO 2

Use the red wire(15CM) to connect PMC-5231 PWR with WAGO 1

Use the red wire(15CM) to connect PM-3114 PWR with WAGO 1

2
3
4 |Use the black wire(15CM) to connect PMC-5231 P.GND with WAGO 2
5
6

Use the black wire(15CM) to connect PM-3114 GND with WAGO 2




ICP DAS Power Management loT Kit

ii. Please refer to the figure as below for the wiring of RS-485 communication.

@l-:cm.?: [c:-qs.l (rtw-l [-c:-] [:] (?

33z )

B 3 dk
L Fgl Green (D-) {
Yellow (D+)
@

Step |Description

7 |Use the yellow wire(30CM) to connect PM-3114 D+ with PMC-5231 COM3 D+

8 |Use the green wire(30CM) to connect PM-3114 D- with PMC-5231 COM3 D-

iii. Please refer to the figure as below for the wiring of LED.

-TE---- C
— =

WAGO 1 WAGO 2

Step [Description
9 |Connect LED Pin+ with WAGO1
10 |Connect LEDPin- with PM-3114 RLO NO
11 [Use the black wire(30CM) to connect PM-3114 RL COMO with WAGO 2

10
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iv. Please refer to the figure as below for the wiring of AC power.

85~ 264 VAC

Step |Description

12,13|Connect the Power Cable with WAGO 3 and WAGO 4
14 |Use the red wire(15CM) to connect MDR-20-24 AC L pin with WAGO 3
15 |Use the black wire(15CM) to connect MDR-20-24 AC N pin with WAGO 4
16 |Use the red wire(15CM) to connect PM-3114 V1+ with WAGO 3
17 [Use the black wire(15CM) to connect PM-3114 V1- with WAGO 4

v. Please refer to the figure as below to connect CT for the wiring of power
measurement(If you don’t need to measure the load, skip this section.)

11
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5 Connect PMC-5231 to Azure IoT Hub

Stepl: Prepare your Device
® Follow the instruction described in this Quick Start to Connect to the Web
interface of PMC-5231.
® Follow the instruction described in this Quick Start to set PM-3133-100
and Meter parameters following table.
Module Name | Serial port parameters Modbus Address
DL-100tM-485 | 19200 N,8,1 (Default) 1 (Default)

Step 2: Build the sample

i. Connect to PMC-5231's webpage server via browser, login with the default
password "Admin".

Nickname: PMC-5231
Password: ||
G o Power Monitoring & Management Solution
4 N Language: | English v

Remember me

Login

ii. Go to the "System setting >> COM Port Interface Setting" page to complete
the setting of COM3.

: csa | D e &
v e Power Monitoring & Management Solution PHc-az r;l =B 'KEI
5B

€5 2549. 1MB(Approx. 126 Days) [EBinstant Message

Main Page  System Sefting Meter / Module Setting Logger Setting |oT Platform Sefting  Advanced Setting  Rules Setting  «

System Setting 10 Interface Setting

Time Setting I/O Interface Setting Page com2 COM3 Ccom4 LAN
Network Sefting Function Modbus RTU Master ¥
SNMP Setting

Baudrate 19200 ~ | bps
Security Setting

Parity ® None © Odd © Even
I /O Interface Setting
Other Setting Stoplisi €102

Power Meter Group Setting Silent Interval 100 millisecond(s)

Save

12


http://pmms.icpdas.com/include/PMC_5231/PMC-5231%20Quick%20Start_v3.1.0.pdf
http://ftp.icpdas.com/pub/cd/powermeter/pm-311x/quickstartguide/pm-311x%20quick_start_v1.2_en.pdf
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iv.

@ Power Monitoring & Management Solution
4 % ICP DAS Co., Lt

Main Page
Meter / Module Setting

I Power Meter Setting
XV-Board Setting

1/0 Module Setting

System Setting

Go to the "Meter/Module Setting >> Power Meter Setting" page to add the
PM-3114 power meter.

PMC-5231 ‘ B é d < '

2849, 1MB(Approx. 111 Days)  [Efjinstant Message

Meter / Module Setting  Logger Setting loT Platform Setting Advanced Setting Rules Setting

Power Meter Setting

Power Meter List (Modbus RTU)

4

COM3 | COM4  LAN

Q No. Address *Power Meter Nickname
@ 27 (2] fseach 7 [ ]
® 1 1 ICP DAS PM-3114 PM-3114

| Setting | | Move Up | | Move Down | | Copy | | Remove

gg Power M

Main Page J| System Setting

Main Page

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

/O Information

/O Real-Time Chart

1/O Historical Chart
Event Log

Other Information

Polling Time Information
Modbus Table Information

UID Information

Meter / Module Setting

€52849. 1MB(Approx. 126 Days) [Instant Message

Logger Setting loT Platform Setting Advanced Setting Rules Setting «

Power Data Overview

Power Data Classification

Data Classification1 Data Classification2 Data Classification3

A% | kW
CT1 111.648 1.005 0.101

CT2 111.648 13.221 1.436
CT3 110.091 17.882 1.825
CT4 110.091 11117 1.183

Refresh |

©ICP DAS Co,, Ltd. All Rights Reserved

Complete the settings, download the setting to PMC-5231, and then go to the
"Main Page" to check the communication status with the power meter.

e & Maneg I PMC—5231' B @ \

13
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" H H n
v. Go to the "Microsoft Azure Platform Setting" page.
o : PMC-5231 ‘ = é é |
% Power Monitoring & Management Solution | [:—l ﬂ )
o € 2849MB(Approx.5251 Days) [} Instant Message
Main Page System Setting Meter / Module Setting Logger Setting  loT Platform Setting Advanced Setting Rules Setting  «
loT Platform Setting Microsoft Azure Platform Setting
Microsoft Azure Platform Microsoft Azure Setting Page
Setting
Function Status @ Enable
IBM Bluemix Platform Setting
MQTT Setting
*SAS Token
2
Keep Alive Time 60 second(s)
Periodical Publish |5 second(s)
Interval Input 0 represent disable periodical publish.
Connection Testing | Testing
vi. Input the SAS Token generated by Device Explorer. (please refer previous

section)
% Power Monitoring & Management Solution
Meter / Module Setting  Logger Setting

Main Page  System Setting

PMC-5231 | @ ’

€ 2849MB(Approx.5251 Days) [Jinstant Message

loT Platform Setting  Advanced Sefting Rules Sefting  «
# SSTokenForm

IoT Platform Setting ~ Microsoft Azure Platform Setting
= : DevicelD [PMC5231
Microsoft Azure Platform Microsoft Azure Setting Page [r
Setting Deviekeys [
Function Status @ Enable B
IBM Bluemix Platform Setting ITLDoy
N
MQTT Setting
.
*SAS Token . n
J
Keep Alive Time 60 second(s)
(o ]
Periodical Publish |5 second(s)

Interval

Connection Testing

Input 0 represent disable periodical publish.

14
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vii.  Complete the Publish Message editing.
%mmmmm»mwm £l Elééﬂ —
6 s gemee Publish & Subscribe Setting Publish | Subscribe
f - 1 - Nickname Message
’é :ﬁqﬁ Azure Platiorm Publish Message Message 2 Setting + Add new Publish Message
o C— Votage PNK3H4CTIV
Message Type Channel Data - User-Defined Data
¥ Current PM-3114CT11
Iniedface. | COM3
CraveiDaa Modde  PM-3114(1) ¥
: Chanel  CT! inko | se“ng Cl Remove
@ JSON Format
Aoy 1 henthe O chame aa changed and e vartin exceeds |1 %
¥ Peniodical Publish
] Caxd
©1CP DAS Co., Lid Al Rights Reserved
viii. Complete the Subscribe Message editing and click the "Save" button to save
the settings.
Keep Alive Time |60 second(s)
Periodical Publish |5 . second(s)

Interval

Connection Testing

Publish & Subscribe Setting

Variable Name

Input 0 represent disable periodical publish

Testing

Publish Subscribe

RelayOnMeter Remove
Add |
Save

15
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iX. Go to the "Rule Setting" page to add a rule to turn the relay on when receive
the message from Azure, then remember to download the setting to

PMC-5231.

Main Page System Setting Meter / Module Setting Logger Setting  loT Platform Setting

Rules Setting Add new rule

Rule Information Setting

*Nickname  Rule 1

Description
Status @ Enable © Disable
Rule Content Setting
IF THEN
Add a new Cendition: Add a new Action:
Set a Condition | » Set an Action |
! : o P
¥ mggg;gm“;‘;'\?om’ggg’i o B | COM3 PM-3114(1:PM-3114) DO0 = ON
m

Save | | Cancel

&

7]
v

Bk

Advanced Setting Rules Setting «

ELSE

Add a new Action:
Set an Action | ~

r

& COM3 PM-3114(1:PM-3114) DOO = OFF

X. Use the Device Explorer utility to verify if the IoT Hub receives the messages

from PMC-5231.

5! Device Explorer l_.ij oo
Configuration Management| Data | Messages To Device
Monitoring ‘
Event Hub:
Device ID; |PMC5231 =
Start Time: [0 04/26/2017 11:41:21 -

Consumer Group: [sDefaut ] Enable

Monitor | ’ Cancel ] ’ Clear

EventHub Data

Receiving events...
2017/4/26 |4 11:42:29= Device: [PMC5231], Data:

e, "value™: 110,878 1]
20174226 4 11:42:34> Device: [FMC5231], Dara:

e "value™ 112,445 1]
2017426 £ 11:42:3%- Device: [FMC5231], Dara:

e "value™ 112,445 1]

[{ "msg_type":"CHANNEL_UPDATE","if_type":1,"com_port”3,"modvle_no":1,"ch_type™"CT1","ch_add:":" V", "nicknam

[{ "msg_type":"CHANNEL_UPDATE","if_type":1,"com_port”3,"module_no":1,"ch_type™"CT1", "ch_add:":"V", "nicknam

[{ “msg_type":"CHANNEL_UPDATE","if_type":1, "coma_port”™.3, "module_no":1,"ch_type":"CT1", "ch_adds":" V™, "nicknam

16
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xi. Go to the "Main Page >> Power Meter Information >> 1/O(Tab)" page to
observe that the relay status changes when PMC-5231 gets the message send
by Device Explorer.

Main Page System Setting Meter / Module Setting  Logger Setting  loT Platform Setting  Advanced Sefting Rules Setling «

Main Page  Power Meter information

I Power Meter Information Power Meter Information

Power Data Information Power Meter List | PM-3114 v

Real-Time Chart ) o i
Overview Statistics Overview Other 1o
Historical Chart

Do

Historical Data Report I
Channel0 Channei1 g Device Explored =
Historical Energy Analysis - -
! ) = Configurati [ g [Dm L ToDevice

PUE Information 1 OFF

Send Message to Device:
VO Information

loTHub:  ICPDASIoTHub

Il " ne Cl
VO Real-Time Chart Device ID: [PMC5231
VO Historical Chart Message:  {RelayOnMeter"ON"}
Event Log I] Add Time Stamp [7] Monitor Feedback Endpaint

Other Information Propenias:

Key

Poliing Time Information
Modbus Table Information

UID Information

@ ICP DAS Co., Ltd. All Rights I} [ Clear ‘
Quiput

Sent to Device ID: [PMC5231]. Message " RelayOnMater"ON')". message ld: 11141582-2e6Hcce-
bb34-11a92545c90d

Main Page System Setting Meter / Module Setting  Logger Setting  loT Platform Sefting  Advanced Sefting Rules Setting  «

MainPage  Power Meter Information

I Power Meler Information Power Meter Information
Power Data Information Power Meter List | PM-3114 v
Real-Time Chart . - .
Overview  Statistics Overview  Other | I/O ‘
Historical Chart
DO
Historical Data Report s = E{!
Channeld Channel1 SRR IQJ =
Historical Energy Analysis
- C A Data M To Device
PUE Information [ 1 OFF ‘ [ 1 OFF J
Send Message to Device
1/ Information
loT Hub: ICPDASIoTHub
LORealTEneiChar Device ID |PM05231 A
1/0 Historical Chart Message:  {"RelayOnMeter""OFF"}
Event Log [7] Add Time Stamp [7] Monitor Feedback Endpoint
Other Information Properties:
.\ { Key Value

Polling Time Information
Modbus Table Information

UID Information

©ICP DAS Co,, Ltd. All Rights i m‘

Qutput

Sentto Device ID: [PMC5231). Mes¥®gge:"{"RelayOnMeter”"ON"}". message Id: 1141482 2e6f4cce-
bb34-11292545¢90d

Sentto Device ID: [PMC5231]. Message:"{"RelayOnMeter”:"OFF*}". message Id: 545a70da-b57e-
489¢-946c-4c92587aTace .

17
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6 Resource

® |CP DAS Power Management 10T Kit URL:
http://pmms.icpdas.com/en/PMC 1o0TKit 01.html
® Microsoft Azure 10T Starter Kits URL: http://aka.ms/iotstarterkits

18
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