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( Parallel wiring

~
Fieldbus

Master unit

EX260 + Valve manifold
(Plug-in type)
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Power supply/
CPU

Communication cable

Fieldbus network

Air cylinder

Auto switch —~—

M AUTO switcn / _

Source: SMC.
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No additional components
required whether used as
in-line valve or mounted or
> manifold

e captive screw design for
tand simple installation
naintenance

Flow determined by fitting;’ LafElDz ;?L _

suatizati
Incl] and metric options = ition
available

Easy ordering via online
Configurator in Festo’s
Online Shop

ounting holes
cure connection
fmultiple inline

Easy ordering via online
Configurator in Festo’s Onkd cartridge seal

7 Electrical Box Design: Fully
Shop life;

ble, corrosion resistant customizable connection

ner valve design 1g seals for system. Plug options inclu
'g two Festo, SMC, M8 and flying
ion

leads

ble footprint

possible flow
[ 32
irt Numbers E
Available with multi-pin an 564212
itory Reduction: Single individual electrical : 571755 [=]#:
+ body utilized for both connection options 572230 ww_festo.com/us/V

s and maanifald .
and manifold mounted

catlons
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Fieldbus Technology
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Control System of Based
Phneumatic Instruments

Distributed Control System
(DCS)

!

Fieldbus Control System
(FCS)

Control System of Electromotion

Units Assembled Analog
Instruments

I

Centralized Digital Control
System
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Control System
Metwork
! |

Controller I[:;I Controller

E'

Control System
Metwork

1O Subsystem

Traditional Fiecldbus

4-20mA analog signal, and
Proportional/imtegral/Derivative{PID) in
controller

Digital signal, and
Proportionalllntegral/Derivative(PID) in
field instruments
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Control System
Network

C ontrol System
Metwork

| |
Controller Controller

k I/O Subsystem
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T @ e a
4-20 mA,
Fiesldbus

- One intrinsic safety barmmier, one
Traditional wire for many device

One intrinsic safety barrier, one
wire for each device
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2. 1 [E IR 4R 2 A AE-|[EC 61158

* TYPE1 -
* TYPE 2 :
* TYPE 3 :
* TYPE4 -
* TYPES -
* TYPEG -
* TYPE 7 -
* TYPE 8 -

TYPE 12

IEC technology specification FFH 1 ( USA--Emerson)
Control Net(USA--Rockwell)

Profibus(Germany --Siemens)
P-Net(Danmark--Process Data)

FF HSE(USA--Emerson)

Swift Net(USA—Boeing)

World. FIP(France--Alstom)

Interbus(Germany--Phoenix Contact)
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2 8 #h4k15% (FF. PROFIBUS-PA. WorldFIP) ,
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45561518% (FF. PROFIBUS-PA. WorldFIP) |,
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=, BF534% (PROFIBUS-FMS. LonWorks. DeviceNet
ControlNet ) ,

B2 (K%, P-NET. CAN. PROFIBUS-PA/DP. DeviceNet.
ControlNet) ,

M (R&TEF, LonWorks -+ PROFIBUS-PA/DP. DeviceNet)



Foundation Fieldbus
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PROFIBUS FIELDBUS

PROFIBUS
fi FEL PRI i 1K 1

B TLER SR (3K DP)
FAR I HRAER GSD B
TR

FISCO RRFETREHTR IS
PRE T

e R R TS R

Ethernet

High Speed DP

Coupler

RS485 5%, F/OH#T

Generic Diagram




~ Database
Information system network

|O-Link setting/monitoring software

—
i ? PC Controller
H L =
Field network
i NS A | Ethen ‘et/IP
|O-Link master
Measured value of the sensor Parameter value Status signal Control data
ON/OFF signal ' Diagnostic data Parameter value
Status signal Device information
Diagnostic data Parameter value
Device information
Parameter value @ @

i2
1
- ’

|O-Link device |O-Link device
(Sensor) (Actuator)
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* Different methods of medium access A [E]{ 1 M& 5 1574
> Ethernet, RS-232, Modbus RTU,RS-485... .

* Different transport ratesf~ [5] FY {8t 258 %<
»31. 25 Kbps for IEC 1158. 2 protocol---100 Mbps for Ethernet.

* Different format of data framesEIEIEAYAL LA [E]
»Length, content and meanings of user data are different.

BIRTRE - NEMZERAE
* Different bus topology and communication mechanism-f~|&] <=
MR &R PO 2R (S T ]

» Master and slave, peer-to-peer between devices.
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Control System for Multibus Integration
-- NCS 4000(Networked Control System)

Management Computer F
Management

Network(LAN) Engineer Workstation Operator Workstation Database Server

Control Network

(EPA or FF HSE

Field Network
(Fieldbus)
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3 3 Classification of Multibus Integration

2 BAREERI 7748
FCSER{EEDCS  [HIAV(E BB

it

Metwork
DCS Control
Operator Communication S}fstzmm
Workatation
OPC I
| Solution 1 | é Analog Instruments
Ficldbus DCS Natwork
Eeatelbize ‘j
Contraller Gateway E‘-nlutn:tnE l
DCS Controller %"ﬂl
Ficldbus
Devices Fieldbus Interface Card
Fieldbus
| |
@ @ Fieldbus
Irstruments

Analog Instruments

Analog Instruments
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UiEiE|O-LinkE=27%595
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3. 2 Solutions of Multibus Integration

* Device Level Solution of Multibus Integration

Protocol conversion device —— Gateway

e System Level Solution of Multibus Integration

OPC UA
OPC-Server

OPC DX

* Control System for Multibus Integration




Control system information integration based on same
cluster fieldbuses, for example

* FFH 1 and FF HSE
* PROFIBUS PA, DP and PROFINET

Engineer Operator Database Se
Worksiation Workstation i
| =, HSE
Solution 2 Solution 1
r‘%_ HSE Fizldbus Devices
Gatewa
Fieldbus Controller ! I:>|-=:l

FF H1 Fieldbus

FF H1 Fieldbus FF H1 Fieldbus

H1 Fieldbus Devices Analog Instruments H1 Fieldbus Devices
> N

L s ]



FF Linking Device ( FF HSE/H 1 Gateway )

Fiecl 16 % Fo moa e
DEVICE
REGISTRATION
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3. 5 Multibus Integration Based on OPC ---
System Level Solution

* Multibus Integration Based on OPC Standard
* OPC——OLE for Process Control
* OLE ——0Object Linking and Embedding

* Information Integration and Share(system level )
« OPCDA ( Data Access)
« OPCDX (Datae. Xchange)

OPC provides a general method to superstratum
application program for accessing data in field devices.

&

-
=

"

»——



3. 5. 1 Software Integration Model Based on OPC Standard

Application
Program C

Application
Program B

Application
Program A

OPC Interface OPC Interface OPC Interface

OPC Server OPC Server OPC Server

e

Device Davice Device

\ il

.
i




3. 5.4 OPC DA Development Tool --- Smart. OPC

Close Data Interface OPC Client Program

Field device

Field device



4. Application

4. 1 Control System for Extractive Benzene —— FF HSE/H 1 Gateway

Field Serwer

Froduction Management Factory Goordination

Decision-making Support |

i

Field Server

for . far
Extractive Benzene ; . Extractire Benzene
Remaote YO Remaote 'O Remote 'O Remote [0
Remote /O Remote O Remaote /O

Analog Instruments

FF HSEH1 Gateway

FF H1

H1 Fieldbus Devi
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4. 2 Control System for Coal Gas —— PROFIBUS
DP/FF H 1 Gateway

Production Man ement Factory Coordination Decision-making Support

Printer
Ethernet

Engineer Workstatlo | Operator Workstation
for Boiler 3 for Boiler 3
l Engineer Workstation CPS811Card lcpse« Card
forBoiler1,2
History Data Server Oporatorw'orkstatuon PROFIBUS DP/FF HA
for Boiler 1,2
FF H1 Segment FFHY geway
. Segment2 o PROFIBUS-DP
S 7300
H1 Fieldbus PLC

CGontroller .:I 13m 13m P -‘!
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s P T Boiler 1 Boiler 2 Boiler 3




4. 3 Control System Design for Coal Gas ——OPC System

Integration
CPC Client Application Program
L% #n £S5
Standard QPC Interface
NS, N Vi
OPC Server A OPC Serverb OPC Server C
&

Fieldbus Fieldbus Fieldbus
Devices A Devices B Devices C
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Recpe

Vite the recipe data to the
specified device n Devica/PLC

Device'PLC
Device data

00000 | 125
00001 | 183
00002 | 156

e 4 | 0ooos [[14a
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1. ¥FfVisol Studio 2015(skEbhRA), [MB] - [FIISIA] , SAE4ProEasyDotNet.dll,
IS EZ2EPro-Server EXETEREIERBHE S M4, IEE "C\Program Files\Pro-face\Pro-
Server EX\PRO-SDK\DotNet\bin\ProEazyDotNet.dll" . Z&ProEasyDotNet.dlIZZR, iEiEEE
heAg9ProEasyDotNet.dll,

-

£24 e =3 Ko
. DotNet 2016/9/28 16:23 i

. DotNet20 2016/9/28 16:23 =

|, DotNet40 2016/9/28 16:41 M=

I VE 2016/9/28 16:41 i

1 2016/9/28 16:23 =

WEV) | WEPF)| £mE) @O) B TEM  EsSm0 WS SN EO0W)  #@EH)
W | 95 & - | Debug - AnycPU

e m -rERc o famE = AT

FormlDesignE]ls,-
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! b COM B = ~ g% 2 Lot wm
1514 | = B 4] ProkasyDotNetdl 0i3/627 1657 REERFE
private , [E o
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what .
whad dm \
whad
. 2
FPral =
/i1 & =5
! s 52 (D)
| B E ca TE(E) =
¥ private cu IRG (R
l " -4 iy 'y '
Sho’
Frd STHEINE ProEasyDotNetdll \ \X |t i b olbrong =
tha e 1 s ]

2. FCHEAEEELER, using. 1BEEMEAI "using ProEasyDotNet,” .

3, AENUERFRKESEE—TEE, IRKEESERTE S, AREiE=hshort, &
A3, A AR A AT,

4. FINAPIERENEN): Prokasy. WriteDevice16(string sNodeName, string sDeviceName, short(]
pwDate, short wCount);"

MOS8 3. ProServerEXF GBS R 2T, FSEEST, Il #EkE.
XETEEMINEINA: GPNode PLCERR, FlI4F|FAGP4301TW PLCTEEE A

US1Ng >¥STeh. IAreaqing. 1asKs
using System. Windows.Forms:
using ProEasyDotNet

[=namespace ProSeveriPI

EIRE
= public partial class Forml : Form

{
1 -8l
= public Forml ()

InitializeComponent () ;
i

1 138
= private woid button? Click(object sender, Eventlrgs e)

short[] wDate = new short [3]; /IR LY TR

t. ToInt 16 (textBox1. Text) :
t. ToInt 16 (textBoxl. Text) :
onvert, ToInt 16 {textBox1, Text) :

uDate[0] =
vDate[1] =
wDate[2] =

/7% R0 A B3 S R R TR

ProEasy. WriteDevicel6 ("GP4301TW. FLC1", “MW100", wDate, 3}
FRH AR E S S ProServerEXR B ENF S EE
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