2
RTU
RS-485
1
31
RTU RS-485
MODBUS (ASCII)

(Monitoring) 31

311

L (User Interface)

2. (Function Control)

RTU
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- e i o e i
INTELLIGENT ELECTRONIC |, REMOTE TERMINAL | {
DEVICES(IED) _ |7 UNIT(RTY) | ¥ ‘
r R S | | MASTER STATION
K ks .1
: : - ——— L_I\| naroware [A_\|
L - - rRTU__ | /=N i/=—"\| | FUNCTION CONTROL
ANALOG INPUT | | [ DIGITAL INPUT | : RTT ( CONNECTION [ )| .
e /| movue [\y/|| USER INTERFACE
S —— — [ RTU i | —
DIGITAL OUTPUT | e ] = =
Rty | . W
LOW - LEVEL COMMUNICATION MODULE
; SERVER MODULE
SR TR R R R AR B SR AR S BN

FIELD SITE

HIGH - LEVEL COMMUNICATION MODULE

Win98

Win98 Linux Linux Win 2000 Linux
HYBRID OPERATING SYSTEM MODULE

LINUX SYSTEM (MTU)

RS-485

(Hardware Connection Module)

(Server Module)

(Hybrid Operating System Module)

(Hardware Protocol)

(Modbus ASCII)

32




" >
Field Site <( Data Aqcuisition

atabase Server |\ 27

Text files Database

!
32
(Polling Data)
RTU
RTU
(Data Acquisition)
2
(Multi-User)
312 RTU
RTU

(Intelligent Electronic Devices)

RTU AI210 Wisco Analog Module

30



FEATURES
8 Analog Input (Progammable Analog Input) 13 1-
(Isolation) Analog Relay, Digital OPTOELECTRONICS
RS232/RS485 ( RS232 to RS485 Converter )
* Communicate Protocol
- MODBUS (ASCII) Protocol Compatible

SPECIFICATIONS
- Acquisition Time : 0.3 (300ms)
Digital Input
- Input Range :0- 24V (Low=0- 3V, High =4 V)
-Impedance: 1000 (1 K)
Analog Input
- Accuracy @ 1
- Thermocouple :R, , K E J, T, B
-R.T.D. : Pt100 3-wire type
-Voltage : 0-1 QV, 0-5V, 0-100mV
- Current : 0-20mA, 0-40mA 0
Digital Output
- Output Type : Open Collector Transistor 50V, 500mA
Communication
- Signal Level : EIA Standards, RS-232 and RS-485
- Data Format : 8 data bit, 1 stop bit, none parity
- NO. Station : 0-255 (00H - FFH)
- Baud Rate : 1200, 2400, 4800, 9600, 14400, 19200, 28800,
38400 and 57600 bps.
- Distance : RS-232  20m, RS-485 500m

31
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313 (Communication System)
Field Site
High Level Commun ication Low Level Communication RTU - I
: RTU-2
’\j“eT P_C Linux Server PC
(Monitoring) oo RS - 485
Network RTU/ASCII
RTU -
Slave
3.3
2
(Low-Level Communication Module)

RTU RS-485

(High-level Communication Module)
(Linux System) (MTU)
(Hybrid Operating System Module) (Server
Module) TCP/IP

(Hybrid Operating System Module)

RTU
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3.2

L (Real - Time Monitoring)

2 (Real - Time Database)

3. (Real-Time and Historical
Trends)

4, (Alarm
Capabilities)

b, / (Client-Server System)

1 \ /

6. (Reporting)
3.3

34

34

RTU RS-485
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Red Lamp Yellow Lamp Green Lamp

i Buzzle
‘I "l ;“L fJ Bt o T ot
po1/ [po2! [DO3' 'DO4
g =t v e |
. L N
o ye— Analog Module
‘llllllllllll ' Statlm1
Client [ = = =
=l — =
Hub 000000K 3
Linux Server & MTU

z . ) DI4
‘ 7 -
Client Analog Module

\ ,l_ ; : ] 2 _,IAI - 1 Calibrator
'RTDPT-100| . 0-10V| | 420mA

34

331
3.2 33
3 : RTU

3311 (Serial Port)

RTU RTU

POSIX



(Portable Operating System Interface)

L
(Files System)
‘IdevittysO" 2 Tdevlttysl"
2
POSIX
(Flag)
31 C Cflag
3.2
3.1 (flag)
Member Description

¢ cflaa Control options
¢ Iflag Line options
¢ iflati Input options
¢ oflag QOutput options
C cC Control characters
¢ ispeed Input baud (new interface)
C 0Speed Output baud (new interface)

Var Comport : termios;

Il Comport termios

Cfsetispeed (Comport,B19200)

[l 19200

Cfsetospeed (Comport,B19200)
Il 19200

/

/

35
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Comport.c_cflag := Comport.c_cflag and not CSTOPB

Il 1 (Stop bit)
Comport.c_cflag := Comport.c_cflag and not CSIZE

Il (Mask bit)
Comport.c_cflag .= Comport.c_cflag or CS8

Il 8 (/ CS7)

Comport.c_cflag := Comport.c_cflag and (not PARENB)
Il
Comport.c_cflag = Comport.c_cflag or PARENB
Comport.c_cflag .= Comport.c_cflag and (not PARODD)
Il
Comport.c_cflag := Comport.c cflag or PARENB
Comport.c_cflag := Comport.c_cflag or PARODD
Il

(Flow Control)
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Constant
CBALID
BO
B50
B75
BUG
B134
B150
B200
B300
B600
B 1200
B 1800
B2400
B4800
B9600
B 19200
B3%4Q0
B57600
B763Q0
B 115200
EXTA
EXTB
CSIZE
CS5
CS6
CS7
CS8
CSTOPB
CREAD
PARENB
PARODD
HUPCL

CLOCAL
LOBLK

(flag) ¢ cflag [3]

Descri ption
Bit mask for baud rate
0 baud (drop DTR)
50 baud
75 baud
no baud
134.5 baud
150 baud
200 haud
300 baud
600 baud
1200 baud
1800 baud
2400 baud
4800 baud
9600 baud
19200 baud
38400 baud
57.600 baud
76.800 haud
115.200 baud
External rate clock
External rate clock
Bit mask for data bits
5 data bits
6 data bits
7 data bits
8 data bits
2 stop bits ( 1otherwise)
Enable receiver
Enable parity bit
Use odd parity instead of even
Hangup (drop DTR) on last close
Local line - do not change “owner"
of port
Block iob control output

CNEWJRTSCTS Enable hardware flow control (not

CRTSCTS

supported on all platforms)
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34

) Check data in
Receive data process ' Wait —

> Get data from buffer

N buffer Yes
2 R > Séle'c( Mode-
Open Port Setup Hardware Property ———<
. A Operate.
. Check buffer
Transmit data process = Wait =——» P Put data to buffer

space Yes
Zz
O

34 [17]

(Polling Data Control)

(Modbus) RS-485
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RTU

RTU
RTU

2

RTU
. (Station Number)
o (Analog Type)
. (Analog Data Input)
. (Digital Input)
. (Digital Qutput)
- (Station

Connect)
(Class)
(Spread Sheet)

(Polling Data)

RTU

RTU
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33

Function Type Code
TimeOut T
Not Connected NC
Connected C
Over Range 0
Under Range
Mis Data X
Not Use N
RTU
T (TimeOut)
RTU

RTU



Start Polling

+

__Check /Select-—_

No
End Polling -
o Statio(: 5

+ Yes

_Select Function

1

3 wﬁ Clear Buffer

L

A

.

Read Type

=7

&

|

' Read Data | Active Command |
77777 (Analog & Digital) - ———
4 N 1 No [y
“.__Check TimeOQut _~—————— ¥ Set Data Timeout
P, —% o=
LYes
__€heck funclion-. No - ]
< “ Yo Set Data Incorrect |
e coae '_,../" |
e '\
o prati - No
<. Check Data
No

| Set Data Correct !

Next Station

35
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33.12 (Database)

(Two-tiered)
(Multi - User) (Relation Database Management
System) (Database Server)
(Client
Application)
2
Real Time Monitoring
Status
MySQL Temporary Dita
Database Server Database Command
Detcbase Off-Line / On-Line Monitoring
History Report
Permanent Statls
Database Data
Command
36 [20]
L (Temporary Database)
(Real-Time)
RTU
(Command)

2. (Permanent Database)



0-200

34

Data Type
Name station
Datetime
Analog Type 1
Analog Type 2
Analog Type 3
Analog Type 4
Analog Type 5
Analog Type 6
Analog Type 7

(Temporary Database)

(STATUS)

Name Field
Station_Type
Datetime
AT1
AT2
AT3
AT4
ATh
AT6
ATT7

4-20

35

Data Type
Analog Type 8
Coefficient OfAT1
Coefficient OfAT2
Coefficient Of AT3
Coefficient Of AT4
Coefficient Of AT5
Coefficient Of AT6
Coefficient Of AT7
Coefficient Of AT8

3.6

34

Name Field
AT8
COF 1
COF 2
COF 3
COF 4
COF 5
COF 6
COF7
COF 8

43



3.5

(Floating Point)
0o Not Use
01 R 0-1700°c
02 0-1700°%
03 ﬁg K (-)250.0 - 1300.0°¢c
04 0 f 0.0 -1000.0°C
On é J {-)200.0 - 700.0°c
06 T (4250.0 -400.0 C
0/ B 0-1800°c
08 R.T.D. PiiCO (-1200.0 - 800.0°C
09 Voitage(mV) 0-100 0.00 -100.00 mV
10 Voltage 0-0 0.000 - 5.000 V
1 (v) 0-10 0.000 - 10.000 V
12 Current 0-20 0.00-20.00 mA
13 (mA) 0-40 0.00-40.00 mA
" (Command)

3.6
Data Type

Command Index
Name Station
Command Status
Datetime
Select Channel Active
Active Digital Output Ch 1
Active Digital Output Ch 1
Active Digital Output Ch 1
Active Digital Output Ch 1

(Sign Integer)

0-1700

0-1700

(-12500 13000

0 - 10000
(-12000 - 7000
(-12500 - 4000
0 1800
(-12000-8000
0 - 10000
0- 5000
0 - 10000
02000

0- 4000

RTU
35

Name Field
Id_Command
Station_Command
Status_c
Datatime
Sel
Active Do 1
Active Do 2
Active_Do 3
Active Do 4

[22]

10

10

10

10

100

1000

1G00

100

100

44



T 9 i g RTU
3.7
3.7
Data Type Name Field Data Type
Data Index ID Digital Input 1
Name station Station_Num Digital Input 2
Datetime Datetime Digital Input 3
Analog Input 1 Al Digital Input 4
Analog Input 2 A2 Digital Output 1
Analog Input 3 A3 Digital Output 2
Analog Input 4 A4 Digital Output 3
Analog Input 5 A5 Digital Output 4
Analog Input 6 A6
Analog Input 7 A7
Analog Input 8 A8
33.13 (User Interface)

T (TimeOut)

Name Field
DIl
DI2
DI3
Dl4
D01
D02
D03
D04

RTU

45



RTU

RTU

RTU

RTU

RTU

46



Fields Site
RS-232 10

RS-485
Converter

RTU

Field Site

47

MU Modous Polling

| Serial Port
RS2 /,i Interface
' I User Interface
. ! - Display
Database TCp/Ip
Server
Client
MTU SERVER STRUCTURE
Hardware Protocol
Pollin": Data
Data Aqemsition MySQL i
Jr Databiase ServerD
Text files! Database
_r
3.7
RTU
1RTU



3.9

Start Server

Program

48

RTU
38

A

End Program

Connect

DataBase

A

Classify Input

Analog Type

Yes
No
Set Scanning Time

\ Yes
Start Main
Program

3.8
RTU



Start Main
Program v

“Time_Count >™~___

~~Setting Time —~ =

‘ Yes

No .
Clear Buffer ’4—— Count Station __—
A i
* Yes

= Polling Data >>

}VYes

No — -~
— —
—~ReCheck Data >

i Yes

Check Data B\a\éé\\

A

A

A4 CStatps, |\

‘ Record Database J

i Yes

-

~

Historical
DataBase

Online
DataBase

A

Clear Buffer

A

Count Station - 1 }

Y

"I‘ml'l“:li::’;;l"l
enver Display

3.9 ,

49



No
End Program )4—

3.10

3.10

NO

No

tart Client

Progra

Check
Password Use-P'

50

Connect

-DataBase —

}' Yes

Scan Station—_

Call From

DataBase -~
>

l Yes

Classify Input

Analog Type :

I Yes

lSet Scanning Time

|

Yes
Start Main Client

__Program

No

|



311

Start Mai

! Progira

P -/ri’n'\e_CountS
“—Setting Time.

— No B .

Clear Buffergr—f.: Count Station . = Clear Buffer
Sopbicl RN P

S, A y

} Yes

No /,/Cﬁéck DataBase-

< Status

f FT PullData No

7"'\"'*F-L,Qm DataBase—
i L

Online Historical

DataBase DataBase

" Yes
No
<~ Check Data

|
Display Buffer

. Analog Bisp'léy'“ " Trend Display | | Historical Display
|

]
1 Function l Function oL Function

NN )

Client Display

3
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3 (Kylix 3)
[13],29]
6 (Delphi 6)
(MySQL Database Server)
) REDHAT 7.2 (Linux Operating System)
98,2000 ( 98,  2000)

(Analog Input Module Al 210)
RS-232  RS-485

RTU RS-485
MODBUS

RTU
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