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|nteII|gent RTU in the - loT Era

High Adaptability to Enwronment ~
Self-diagnosis / healing
Big Data Pretreatments

Part of Telemetry / SCADA system
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IRTU Powers Industrial loT Solutions

B Engineer B Operator B Executives
Remote diagnosis & Easy monitoring & Visual management &

maintenance intuitive control strategy development
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IRTU, Seamless Integrated with SCADA

ONSVHiezl Meets all your Remote Monitoring & Control needs
One-stop shopping for 0T S/W & H/W, Minimize purchasing and support effort

Advantech
Web-based SCADA Software

- ..____......5_
,,,,,,,,,,,,,,

ADAM-3600

~ Advantech
- All-in-One Intelligent RTU
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ADAM -3600 -C2Go New ADAM for loT

All-in-One design, Reduces integration effort

Computing Wireless Communication
Powerful Platform ., Modular De.sig.n (PCIe-mini.Card Module x2)

32-bit Cortex A8 600MHz ., Support Wi-Fi/3G/GPRS/ZigBee

(TI AM3352)

ggil\/éBt?DRgL F;AMRAM 1 . Built-in 8Al / 8DI / 4DO

attery backup - ‘ . 4 Flexible expansion slots

1GB Micro SD Built-in L IIO SyStem LED |ndicator|3$

RT Linux V3.12

SD Card Slot x1 " Ws255552556 R e
. USB 2.0+ VGA L _ i‘,—? l Class1,Div.2
PC/PLC Programming FIEH ., B, O ol .

SDK for C Prog.
IEC-61131-3 SoftLogic

Multiple Protocols
Modbus/RTU
Modbus/TCP . ! & TR PR
DNP3 . e ZBRE e
IEC-60870-5 (Developing)
OpenVPN
NTP

RESTfUI Wired Communication

HTML5 Webservice . 1x RS-232/485 (DB9) + 2x RS-485 (Terminal)
IPV4/IPV6 . 2x RJ-45 10/100Base-T Ethernet
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Modularized Wireless Communication

Explore Wireless Possibility with 2x PCle-mini slots
A Easy upgrade to the latest wireless & mobile technology
A Building local preferred modules without any struggle

o8 Wi

CERTIFIED®
EWM-W150H02E Module

3G/ GPRS

EWM-C109F601E Module

* Antenna is suggested to install outside the control cabinet

... and more
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IRTU, Born for Remote Automation
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Smart OIl Fields with ADAM -3600

B Oil well monitoring & control B Soft PID control for oil pump
North-West oil field @ China North oil field @ China
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Smart OIl Fields with ADAM -3600

- — e — - = .
! — : |
S L 805 " -
Real-time monitoring  Indicator diagram S~ |
oil wells analysis o e

— RTU Studio
7 Remote management
f and maintenance

B Features & Benefits

A Flexible 1/0O solutions, both
wired and wireless
A Modularized wireless design

n for LTE/3G/GPRS/Wi-
, - Fi/Zigbee
M | A Seamless integration with
Beclicvave " SCADA system

hermométer A Multiple protocols support
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Pipeline Monitoring with ADAM -3600

B Southi North Water Transfer Project @ Beijing

Yellow River

NTRAL ROUTE
1,267km

Danjangkou -
Reservoir - ‘"',"f“*“-
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Pipeline Monitoring with ADAM -3600

o DDE] 4 i

Real-time
monitoring water
network &

IPC 610H Bl RTU Studio
. i' Remote management
/ and maintenance

B Features & Benefits

A Flexible 10 solutions,
supports various device
protocols

A Seamless integration with
SCADA systems

A Remote diagnosis and

/ firmware upgrade

\?ﬁ{laterlevel g Built-in webpage for on -line

-‘ monitoring

Piezometer
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Smart Agriculture  with  ADAM -3600

B Economical Controller w/ Flexible 10
Green House @ South-West China

=
Wireless DAQ  °
Solution

TOEEEEY $z (OO
......

Max 3000 tags

- WISE-M500 Wireless Meter
CPU capacity

ADAM-4000 I/0O Modules

Serial /IRS-485

Wired DAQ
Solution Ethernet

d-e :
ADAM-6000 Smart I/O Modules ADAM-5000/TCP Slot 10
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AR By | _ g
IRTU Equips Key lIoT Technology

Transfer Physical Value to be
Tags, and secure the linkage with
cloud and each node. Targets 3
typical applications shown below.

RTU

(Remote Terminal Unit)

A e - A
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I 8 Key Functions Empowered by Taglink

Data Acquisition  Cloud Connection Control

XL

Calculation Diagnosis Web Server

AD\ANTECH
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#Taglink Structure

®é| ") @ S 4
®fe 4 ‘ L )
Web Cloud
Control Server Logger Protocol Connection
: XML
Linux C #Tag Link Configuration
SDK/API '

File

Customized
Protocol or
Algorithm
Data  Calculation Diagnosis o
Acquisition
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Flexible DAQ Solution

Data Acquisition

Rich on-board I/O with 4-slot I/O expansion capability

Cost-effective design with high adaptability for various applications
Expansion without occupying extra space in the cabinet
No need to prepare many RTU models for different I/O requirements

5

Channel No. Al T/C | AO DI DO

ADAM-3600-C2G
-- On-board I/O 8 8 4

ADAM-3617 4
-Voltage/Current, 16-bit

ADAM-3618 3
-J/IKIT/E/RIS/B, 16-bit

ADAM-3624 4
-Voltage/Current, 12-bit om e TTTER G messs 3

ADAM-3651 8
-Isolation, Sink Type | | | | | | S

ADAM-3656 8
-Isolation, 8~30VDC

O e

* Ref . Max Al Ch No. =24, Max AO Ch No. =16, * Expansion through standard SPI interface.
Max DI Ch No. =40, Max DO Ch No. =36, Ready to open to any customization request . -
Max T/C Ch No. =12, inoneunit. e P

Enabling an Intelligent Planet ADVANTECH




Flexible DAQ Solution

Data Acquisition

Unified interface, easy for engineering

Project Configuration « NewMeter(RTU Device) | &7 COM1{RTU Device) 3 Project Configuration « =7 COM1(RTU Device) NewMeter(RTU Device) 3
=™ Field Monitoring =-~ Field Monitoring
I8 RTU Device-1 CcCoM1 RTU Device-1 New Meter
EX"N Data Cente - -l Data Center
G Yo | " AddPort “f General Information /0 f General Information
-3 BoardI = BoardI0
.13 10 Tag Type: I 10 Tag Name: NewMeter
o ig:l Description: i T 2 Edit Meter Type: ADAM2K
ZigBee-miniPCle/USE 3R Zigeen U® Add Meter Unit Number:
1] System Tag E System | 3§ Delete o
13 Calculation Tag g Calculation Tag JEEETHITE
£d user Tag &7 Serial Port Setting £ user Tag
[H-=% Data Logger [H-=% Data Logger
[#-f= Seryice [#-f= Seryice
Add Resource ( Serial / TCPIP / Zigbee ) Add Meter (PLC / ADAM / Meters )
Update Tag: AIO M Modbus Server(ADAM-3600)* [T I/ O(ADAM-3600) |4 10 Tag(ADAM-3600-BoardI0) x
#F Basic ADAM-3600 I/0 Configuration I lo Tag
T ALD =-™ Al Name Initial Value | Address Conversion Type Scale Type
ALD 3 0.0 ALOD YA o Scale
EREINEEE AL1 AlL Analog 0.0 AL1 N/A No Scale
Address: ALD :ig A2 Analog 0.0 AL2 N/A Mo Scale
. ) AR Analog 0.0 AL3 N/A MNo Scale
Initial Value: 0.0 AL4
ALS Al4 Analog 0.0 AL4 N/A Ho Scale
Description: ALG AlS Analog 0.0 ALS N/A Ho Scale
AL7 A6 Analog 0.0 ALG N/A No Scale
DLO AL7 Analog 0.0 AL7 N/ Mo Scale
& COUNTER EN.O Doo Discrete ] Do.0 N/A Mo Scale
& COUNTER_VAL.O Dol Discrete 0 Do.1 NfA No Scale
Select 10 from a Pop-up Tree-view Table Provide Overview of Configured Tags
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Flexible DAQ Solution

Data Acquisition

Open interface for any possibility

Project Configuration « 1/O(ADAM-3600) NewMeter(ADAM-3600) x

- sample

TagLink supports more than 200 I/O Drivers New Meter

-l Data Center

=] 1o %f General Information

6B BoardIo

] fod 10 T2g Mame: NewMeter

Share the same driver structure as WebAccess. ok
Transfer WebAccess I/O Driver to TagLink platform by |
request (Takes 2 weeks for transferring and testing)

Meter Type: ADAMSKE

ADAMSKE
Unit Number: ADAMEK

AEG000

APAX
BAS3000 %

Description:

DelaPLC
I0NG200

Support ODBC Query for MS SQL Server

Version:

Standard query through Ethernet -
No need for extra S/W on server oo s sener o

Microsoft SQL Server 7.0
1 1 Microsoft SQL Server 2000
Bridging data cross LAN ot S0 Server 2005
Microsoft SQL Server 2008

Frame Editor for non-standard meter

Supports serial polling mode Known Query l
Sending a known command/query - _>E

¥ Extra Response
Import to Tag

Extract data from responses and import as tags
** Planned function on Image V1.2.0 @ 2015/Q4

Enabling an Intelligent Planet ADVANTECH




Traditional
Way

Query by

Address Raw Data

RTU
X Address mapping table is mandatory

X Redundant scaling task for multi-access
X Not IT friendly for Big Data analysis
X Re-programming for 10 changes

Enabling an Intelligent Planet

Translate Raw Data Locally

Calculation

New loT

iRTU == #Taglink
V Intuitive data access
V Tags saved in iIRTU as XML format

V RESTful support for IT friendliness
V Data with quality and time-stamp

AD\ANTECH




o
QO

Translate Raw Data Locally

Calculation

Get the meaningful data you really care

Analog I/O Tag Scaling

Supports 6 popular formulas for data scaling
Ex. Transfer 10mA to 100

Calculation Tag
No need to program for simple calculations

Max. 8 inputs for one Calc. Tag t

Ex. Calculate flow rate from
temperature and pressure

Calculation

User Tags

Transfer parameters to RTU
Assigned Constant Value
Ex. Assign a set point of PID loop

Internal OP.

Enabling an Intelligent Planet

Scaling Type:

Formula:

Scale 0-100% Input to Span

No Scale

Scale 0-100% Input to Span

Linear Scale, MX+B

Scale Defined Input H/L to Span

Scale 12-Bit Input to Span

Scale 0-100% Square Root Input
Square Root of (Input/(F2-F1)) to Span

Mathematical
Assignment

Expression:

~ | |Functions
min( ,)
rrax( )
ava( )
sum( )
abs()
ceil()

‘t} Trigonometry -

-

Constant -

)
(1)

A: Doubl
C: Doubl
E: |Doubl
G: |Doubl

2 click to 1f100r()
e click to add tag
e click to add tag

e click to add tag

™ le click to add tag.

D: | Double
F: |Double
H: |Double

click to add tag.
click to add tag.

click to add tag.

45 Calc Expressi

Formula:

A0

ADVANTECH




Q Highway to the Cloud

Cloud Connection

Quick and easy connection with WebAccess
Resolve Dynamic IP and Bandwidth Issue of Mobile Network

Public IP  webAcg:-ss

., Import all tags directly
. No need to spend extra effort mapping tags

( (?) % Supports WASCADA Protocol

, Proprietary WebAccess protocol

., Supports Reporting by Exception

., Supports Resuming Broken Transfers

{) fWherelAmd Acti ve Conneclti
. Proprietary WebAccess protocol
., Configurable active connecting behavior

With E‘l\‘A-Clogéeoié‘ ., Supports multiple centers
3G Module ., Supports Interface Binding (LAN/WLAN/Cellular)

Enabling an Intelligent Planet ADVANTECH
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Q Highway to the Cloud

Cloud Connection

Keep your cellular service always on-line

Select the proper monitoring mode for your application Monitor by Pi ng
, The unit plan to be always on-line

r ﬂ , Supports multi-center checking (at least one

response to pass the checking)

S [PHE-a/EiE SRnIer IR TEE Auto recover mobile module failure
IP or URL idle time (min) ’
il (R el () Monitor by Data Traffic
IF Eail IF idle time , The unit is not always on line
:”Ae'r']‘é"e\":i‘:nr:ax _Serverbl ock Apingo servioc
. There should be data traffic within allowed max.
silence time

Reconnect to the Cellular Service
No extra cost for data flow

( Reset Cellular Module in some condition) ’
ull GPRS Setting
I F NOT Connected ¥ Connect EWM-C109F601E(Advantech) ~ | Connect Check Type: |Monitor data traffic -
. Operator: China Unicom - Max Silence Time(min): 90
Over system guard time etwork Te: o oor T 5

APN: 3GNET e

Reboot System o
(Optional, would cause data discontinuity ) Phone Number: [+592
Enabling an Intelligent Planet ADVANTECH




Monitor, Alert, and Recover

Diagnosis

ICDManager monitor comm. quality remotely

Function Leveraged from Power Substation

Dlgltal ACqUISItlon to the Port TEEnE & ‘,Qg.s@(»xmmasno) & iCDManager(ADAM-3600) X
’ (=% Online Device
- B 151120403600 10 pmera ;
. Compar_e apd score by pre 8 [GHTITETTy 12; = nager BOB
S [7]sampledevice - 172 ! anages : pr=
Set app“catlon mOde : E;%3608l-d172.21.;77.27 & REIP 13 RIS
| g (513600 - 172.21.67.4 T3 Modity Password | ::g IZ*; = :Z:
[1]3600_300 - 192.16 x i 3 = Tx./Rx . =
4 Application Modes for Serial 4 Application Modes for Ethernet
Mode User Behavior Mode  User Behavior
1 Data Exchange (Polling) 1 Data Exchange (Polling)
2 Heart Bit 2 Heart Bit
3 Time Synchronization 3 Active Msg. for Alarm
4 Active Msg. for Alarm 4 Device Discovery

Enabling an Intelligent Planet ADVANTECH




Monitor, Alert, and Recover

Diagnosis

28 system tags help you master your system

System Tag

Name Data Type Description

» #SYS_UPTIME  Analog The current uptime(UTC)
#SYS_CURRENT_TIME Anzlog The current system time(UTC)
#5YS_CPU_FREQ Analog CPU frequency
#5YS_MEM_SIZE Analog Memary size(Byte)
#SYS_CPU_USED Analog CPU utilization rate(%)
#5YS_MEM_USED Anzlog Memory utilization rate(%)
#5YS_TFCARD_CAPACITY Analog TF card capacity(Byte)
#SYS_TFCARD_FREE_SPACE Anzlog TF card free space(Byte)
#5YS_SDCARD_CAPACITY Analog SD card capacity(Byte),the value is 0 if there is no SD card
#5YS_SDCARD_FREE_SPACE Analog SD card free space(Byte),the value is 0 if there is no SD card
#SYS_MNODE_ID Analog Node ID on RTU
#5YS5_COM_COUNT Analog COM count
#SYS_LAN_COUNT Analog LAN count
#MOBILE_MNO Analog Mobile network operator
#MOBILE_MNT Analog Mobile network type
#MOBILE_MDT Analog Mobile data traffic
#MOBILE_MPN Analog Mobile phone number
#MOBILE_SIGNAL_QUALITY Analog Signal quality of sim card.
#MOBILE_CSQ Analog Received Signal Strength Indication
FWLAND_SIGNAL_QUALITY Analog Signal quality of wiand.
FWLAND_SIGNAL_LEVEL Analog Signal level of wiano.
#ICDM_COM1_SCORE Analog COM 1 score
#ICOM_COM2_SCORE Analog COM 2 score
#ICDM_COM3_SCORE Anzlog COM 3 score
#ICDM_LAN1_SCORE Analog LAN 1 score
FICOM_LANT_LINK Anzlog LAN 1 link state
#ICDM_LANZ_SCORE Analog LAM 2 score
FICOM_LANZ_LINK Analog LAN 2 link state

Enabling an Intelligent Planet

Classification

System : CPU/RAM /TF Card / SD
Card/ NodelD

Wireless Connection : Mobile / WLAN
Wired Connection : Serial / Ethernet

5

5

Applications

Import to Logger :

Record system status by time

Link to Program :

Reacts to unexpected statuses
Link to Protocol :

Remotely monitor device status
On-line Webpage:

Watch device status locally through
Pad or Phone

ADVANTECH




Built-in PLC + PC Controller

Control

Free IEC-61131-3 IDE and robust runtime kernel

Development Environment : MultiProg Express
., Directly import Tags, no need additionally edit tags
. Off-line simulation & online download

Runtime Engine : ProConOS eCLR
. Built-in Advantech RTU controller
. No need for extra license payment

Ladder

F_1 := COTNTER lel:

2 |_J LJ Structure Text i ey papel | ‘ Function Block
S — (FB)

Sequential Function (ST) Instruction o[ il |
Chart (SFC) List (IL) B

Enabling an Intelligent Planet ADVANTECH




Control

Built-in PLC + PC Controller

Just focus on your algorithms on Linux C programming

Development Environment

5

5

Linux Toolchain
"gcc-linaro-arm-linux-gnueabihf-4.7-
2013.03-20130313 |l inux
Can setup environment in Windows

t hr o Vigualboko

SDK Documentation

5

DCTag for TagLink operation
BoardResource for :

1. NodelD

2. WDT

3. LED

Provide : lib, include, manual, examples

mEO | miw | e | w4

@ Introduction
= ([ API List
Q Library Initializing Functions
Q Tag Handle Manipulating Func,
@ Tag Data Accessing Functions
@ Data Structures
= ([ Files
= (] File List
= () bcTagh
@ dc_tag
@ dc_tag_callback
5] DC_TAG_MAX_RW_CC
[5] DC_TAG
@ DC_TAG_CALLBACK
[£] DC_TAG_HANDLE
@ dc_tag_ermror_code
[£] dc_tag_add
[£] dc_tag_add_subscripti
[£] do_tag_close
[£] dc_tag_init
[£] dc_tag_open
[£] dc_tag_read
[£] dc_tag_read_subscript
[£] dc_tag_remaove
[£] dc_tag_remove_subsc
[£] dc_tag_uninit
[£] dc_tag_update
5] dc_tag_write
[£] qualityDefine.n
[£] Globals
= EQ Examples
[] dc_tag_ownerc
[£] dc_tag_read.c
@ dc_tag_read_subscription.c
[£] de_tag_write.c

DCTag SDK' 100

Copyright © 1983-2014 Advantech Co., Ltd.

Main Page |

DCTag.h |
i’

DC_TAG
dc_tag_add
dc_tag add subscription
DC_TAG_CALLBACK
dc_tag close
dc_tag error_code
DC_TAG_HANDLE
dc_tag init
DC_TAG_MAX_RW_COUNT

dc_tag_open

dc_tag_read_subscription
dc_tag remove
dc_tag_remove_subscription
dc_tag_uninit
dc_tag update
dc_tag_write

Data Structures

Files Examples

int dc_tag_read ( DC_TAG_HANDLE tag_handles[],
DC_TAG
uint32_t

)

tag_wvalues[],
count

Read one or more tags

Before perform read operation, you should prepare a tag handle array,

Parameters
[in] tag handles The tag handle array contains all tag hanc
[cut] tag_values The tag value array contains all tag value

[in] count The count of the tag handle in the tag_har

Returns
On success, zero is refumned, otherwise an error code is returne

Remarks
IT there is only one tag, be sure to use the pointer of the tag han

Examples:
dc_tag_read.c, and dc_tag_write.c

Enabling an Intelligent Planet
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Agile Local Ring Buffer

Logger

Simply select tags and enable them

5 Advantech iRTU Studio
(Ev | Project  Help
Project Configuration « | EMADAM-3600 T Periodic Logging(NewDevice) x
=7 NewProject

8 ADAM 36004 Periodic Logging

w1 Data Center

E' B Data Logger ¥ Enable It is about 54.10 MB free space need in SD
;% Periodic Logging USB Disk Backup Card to save historical data.

=& Service

‘.M Madbus Server
£ Connectivity

Storage Path:
Period(s): 20

. % Active Connection Max Days(d8
&9 System Tag Name Description
» #SYS_UPTIME The current uptime(UTC)
| #SYS_TFCARD_FREE_S... TF card free space(Byte)
#5YS_NODE_ID Node ID on RTU

# Double click to edit

Empowered by TagLink + SQLite
Hint required SD Card Volume
Remotley accessible by FTP /SSH
Off-line Backup Function by USB Drive
Enabl eResurmerBrioken Transfero

Enabling an Intelligent Planet ADVANTECH




Monitor Data Comfortably

Web Page

Built-in HTML5 + RESTful for Any Browser

&logine

W Tags
B0 Status .l System Information
& System Information R .

Image Update

I=I\SL“L'

System Version Info

rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr
mg
1AE imi — —
- ——
. . . : A Syse 'J;
, Power by Built-in RESTful Service -

, Version / Connection / System Status )
Information Checking c , ’ ' .

, Supports On-line Image Update ‘

Enabling an Intelligent Planet ADVANTECH




Interface to the World

Protocol

In Big Dataera,we need more than Modbuse

Data

V Sequential of Event y V Supplementary Report
V Data with Time -stamp : V Data Retrofit

WASCADA | . : Data Encryption / Authorization
- Proteco Active/Scheduled Data Upload

Global Time Synchronization

Enabling an Intelligent Planet ADVANTECH
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o

™ |nterface to the World

Protocol

Intuitive interface, 3 steps manage tags to protocol

[El= Project Help

i
%) Select Ta x
— —= —= — k| 1]
= s H A
Close Save Show Tag E‘Lﬁ{l IO Tag -
Project Count |":‘| L,n'D
o ik P || =R ] OnBoard1 O
Project Configuration « | MModbus Server(NewDevice)* * D DNP3 Outstaton(NewDevice) | L'_iﬂ User Tag
1 ==
=77 NewProject_a =5 System Tag
& 8 NewDevice-1 Modbus Server || o #SYS_UPTIME L
-k Data Center N — 7 Modbus RTU ] I o #5YS_CURRENT_TIME

-- s Data Logger

Sanza Port Number: 502 Device 1D: M ¥ #SvS—CPU—FREQ

|| I & #5YS5_MEM_SIZE
- M Max Users: 4 Port: COoM1 — —
D DNP3 Outstation Idle Time(s): 120 BaudRate: 9600 || i s #5Y5_CPU_USED
1 H WASCADA Data Bit: g Il o #5Y5_MEM_USED
& T ConmeCvy Stop Bit: | o #SYS_TFCARD _CAPACITY
1 System Parity: None | & #SYS_TFCARD_FREE_SPACE
| __Tag Name ~ Tag Type Address ‘I ..... o #5YS5_SDCARD_CAPACITY
» #5YS_UPTIME Al 0001 | I & #5Y5_SDCARD_FREE_SPACE
TSTS CURP =N nnna i b #S\I"'S NODE ID
#5vs U Douyble click to select | . . [
v N as from pop-up dialo ' Quick click and select all
Expanding support of (. tag Pop-Up C1alog . kinds of tags
prOtOCOI SerV|CeS i TFCARD_CAP... AI 0013 |
Ex. IEC-60870 will be released Q4/2015 ~TFCARD_FRE... Al s Sils i
— wweo SDCARD_CAP... Al 0017 30017

Enabling an Intelligent Planet
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Interface to the World

Protocol

DNP3, a modern, robust, intelligent, open Protocol for RTU

Features
. Classification of field data

Report by exception (Unsolicited reporting)
, Time-stamped data

, Communication to multiple masters

Specification .

DNP level supported : L2 | | =
Device function : Slave
Max data link frame size :
Transmitted : 292
Received : 292 i
Max application fragment size : o~
Transmitted : 2048 A
Received : 2048

TRIANGLE

Source from : m MICROWORKS, INC.

SoruTtions For CommunicATION PROTOCOL DEVELOPMENT

Advantech IRTU Studio

© DNP3 Outstation[RTU Device] x| W Modous

DNP3 Outstation

o

Class 2

Enabling an Intelligent Planet
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