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ABSTRACT

This project presents a ratio control for process control based on foundation
fieldbus network control system. The results indicated that can be controlled the ratio
process in effective of the process response. Moreover, it could be possibly used for
the industrial process. The advantage of foundation fieldbus technology is the field
device embedded with controller in order to decreasing communication between host
system and field devices. That is the PID controller. However, the full implementation

of this technology is basically from the distributed control system (DCS).
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Device Block Block Tag Parameter Element Value
LD302-1 Al FT-01 MODE_BLK Target AUTO
PID FIC-01 MODE_BLK Target Cas
0-50 in
PV SCALE
/min
OUT_SCALE 0-100%
GAIN q
RESET 125
RATE 0.55
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FP302-1 AD Cv-01 MODE_BLK Target Cas
PV_SCALE 0-100%
XD_SCALE 0-100%
ARTH FFC-01 MODE_BLK Target AUTO
ARITH_TYPE 5
GAIN 1
BIAS 0
GAIN_IN 1 1
BIAS_IN_1 0
GAIN_IN_2 1
BIAS IN_2 0
IN 1
COMP_HI_LIM 1
COMP_LOW_LIM 0
LD302-2 Al FT-02 MODE_BLK Target AUTO
PID FIC-02 MODE_BLK Target AUTO
0-50 in
PV_SCALE
/min
OUT_SCALE 0-100%
GAIN 2
RESET 10s
RATE 0
ARTH FFC-01 MODE_BLK Target AUTO
ARITH_TYPE F
GAIN Ratio*
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AIUANAMNFULUUEREIY

Nzl 3.4.5 WuuBoamumilulusunsu NIFFBUS &1 uflen Al DP1 aufu
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N3/ ‘L‘Uﬂ‘izU'JUf]’li‘ﬂaﬂ LLEWQﬂﬂ?UﬂNTﬂﬂUﬁBﬂ?Waﬂ?Uﬂu AO _CV1 WwueInunu usan
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vpaudaan auduluniunised 3.8

‘d 1 = L3 L @l 1
197490 3.8 ATWSIHLADIVDINTIAIUANAITUAULUUEAAIUY

Device Block Block Tag Parameter Element Value
LD302-1 Al DP-01 MODE_BLK Target AUTO
PID PIC-01 MODE_BLK Target AUTO
PV _SCALE 0-100 mbar
OUT_SCALE 0-100%
GAIN 30
RESET 15s
RATE 5s
FP302-1 AQ Cv-01 MODE_BLK Target Cas
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PV_SCALE 0-100%
XD_SCALE 0-100%
ARTH PFC-01 MODE_BLK Target AUTO
ARITH_TYPE 5
GAIN 1
BIAS 0
GAIN_IN_1 1
BIAS_IN_1 0
GAIN IN 2 1
BIAS_IN_2 0
IN 1
COMP_HI_LIM 1
COMP_LOW_LIM 0
LD302-2 Al DP-02 MODE_BLK Target AUTO
PID PIC-02 MODE_BLK Target AUTO
PV _SCALE 0-100 mbar
OUT SCALE 0-100%
GAIN 30
RESET 155
RATE 5s
ARTH PFC-01 MODE_BLK Target AUTO
ARITH_TYPE T
GAIN Ratio (0-1)
BIAS 0
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FP302-2 AO Cv-02 MODE_BLK Target Cas
PV_SCALE 0-100%
XD_SCALE 0-100%

3.4.3 N1TBBNUUUTEUUAIUANTEAULUUARFIY
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PTRKIND Trends B Trends B

TRE VAL
W FF VAL

E‘Uﬁ 3.4.7 LL?WNﬂW‘iaﬂnuﬁaﬂmmﬂﬂummﬂ‘m NI-FBUS Configurator ¥84n1s
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Device Block Block Tag Parameter Element Value
LD302-1 Al LT-01 MODE_BLK Target AUTO
PID LIC-01 MODE_BLK Target AUTO
PV_SCALE 0-100%
QUT _SCALE 0-100%
GAIN 3
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RESET 30s
RATE 2
FP302-1 AO cv-01 MODE_BLK Target Cas
PV_SCALE 0-100%
XD_SCALE 0-100%
ARTH LFC-01 MODE_BLK Target AUTO
ARITH_TYPE 5
GAIN 1
BIAS 0
GAIN_IN 1 1
BIAS_IN 1 0
GAIN_IN_2 1
BIAS IN_2 0
N 1
COMP_HI_LIM 1
COMP_LOW._LIM 0
LD302-2 Al DP-01 MODE_BLK Target AUTO
PID LIC-02 MODE_BLK Target Cas
PV_SCALE 0-100%
OUT SCALE 0-100%
GAIN 10
RESET 305
RATE 25
ARTH LFC-01 MODE_BLK Target AUTO
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ARITH_TYPE 7
GAIN Ratio (0-1)
BIAS 0
FP302-2 AO Cv-02 MODE_BLK Target Cas
PV_SCALE 0-100%
XD_SCALE 0-100%

3.5 HMI
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A1519% 3.10 Winues HVI Mideusofu OPC SERVER

VUELEY win WINCC

YIAVDILIN

win OPC SERVER

1 PV_RATIO_VALUE Lowinm

Interface0-0.PT1.0PV_RATIO.OUT.VALUE

2 GAIN_RATIO Buwn/ieviun  Interface0-0.FT1.0PV_RATIO.GAIN

3 SP_BLEND BuwnADMWn  Interface0-0.DP2.0PID_DP2.SP.VALUE
4 DP1_OUT Lm‘ﬁw‘w Interface0-0.D0P1.0AI_DP1.OUT.VALUE
5 Cvi_ouT funn/ie i Interface0-0.CV1.0A0_CV2.0UT.VALUE
6 SP_MAIN duUNW/BVIWN  Interface0-0.LT2.0PID_LT2.SP.VALUE

7 DP2_OUT BRI Interface0-0.DP2.0Al_DP2.OUT.VALUE
8 Cvz2_OuUT BUNN/1VIWM  Interface0-0.CV2.0A0_CV2.0UT.VALUE
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4.3.1 NITUMTIAUALAIUANDATINTIALUUHRE
Ul 4.1 wansliliuranIsmouaueaanuANLUUdndIuasdnsInisiva
SEMIINTEUILNIRANLAZNTTUINNTBY Tnnd e deuudasain 0.24 WU 0.48 14
nalunmsidgilmmeuszan 40 Funit Faldusuardiledwisfiwes luwiiu Tuning ves

AlaRfanduudonnszuiun1suan sl

- Process Value Filter Time 2 sec
- Bypass off

- Gain 2

- Reset 10 sec
- Balance Time 0 sec
- Rate 0 sec
- Feed Forward Gain 0

3
'3 =l

Ailafnsfwastuiledduudannszurunissos fadl

- Process Value Filter Time 4 sec

- Bypass off

- Gain 2

- Reset 12 sec
- Balance Time { lsec

- Rate 0.5 sec
- Feed Forward Gain 0
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JUT 4.2 uansliiiunan1snauauasueIfInIuANLUUdRdIue 1A 1M

! o A 1 A s kel
FEUINNTEUIUNISUANLAZNTZUIUNTTIDY DA muneiuisuudasan 0.5 lﬂﬂﬁ 0.68 19

nattunsiingidmuneyssanm 60 Fundl Fsleusuailenisiiwes Tuuiu Tuning wes

AloffanduuaannszuIUNISVEN G4l

- Process Value Filter Time 30 sec
- Bypass off

- Gain 2

- Reset 15 sec
- Balance Time 0 sec
- Rate 5 sec

(@]

- Feed Forward Gain

€ o

AN b oANI5 10T LN TUUANNIZUIUNITIOY A9l

- Process Value Filter Time 30 sec
- Bypass off

- Gain 2

- Reset 15%¢gc
- Balance Time 0 sec
- Rate § sec
- Feed Forward Gain 0
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4.3.3 NSTUIUMIIALASATUANTEAULUUAAEIU

SUA 4.3 LA LALNAN 1 TNBUALDITDIFIAIUALLULAREIUYDITZAUTENING
nsEUIUMIANLANSEUINNTTIRY Airdhmnedsuulasn 0.2 s 0.5 MWnailunis
iirgidmaneyszann 80 Jundt dsldusuaiilofiwisiwes Tuwiiu Tuning vesilofiflaridu

UABNNTZUIUNITUAN Matl

- Process Value Filter Time 3 sec
- Bypass off

- Gain 2

- Reset 30 sec
- Balance Time 0 sec
- Rate 2 sec
- Feed Forward Gain 0

A a ) & w &
ﬁ']WlE]ﬂW']iWJJLWBﬂUWQﬂ’UUUaE]ﬂﬂ'ﬁS‘UTlJﬂ'ﬁﬁaﬁ U

- Process Value Filter Time 10 sec
- Bypass off

- Gain Z

- Reset 30 sec
- Balance Time 0 sec

- Rate 2 sec

- Feed Forward Gain 0
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4.4 @3y

MNHANTINARBINISATUANLULARAIUTY 3 nszuIuNsAe nIzuIuNTTAuAY
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5.1 dgun1snnaady
U‘%mzywﬁwuéﬁlﬁﬁﬂm‘sﬁﬂmszuumﬁmLLaxm‘uauﬂs:mumiu,wé’mahuwizU‘U
muauuuUlasaeiinsdomsuuurinduiiadda Tusunsundndrnoufinvestasee
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wemud Usznaudiy nsvuaumsiaLaymIuANuUUdRdureIsnsIslue AsEUIuNTin
WAZAIUANLUUARAILYRIANAY NIzuIuNTinuazmuANLUUdRdIuTetstiU  laanis
senkuuszUUmUANLaUsunsuLUUN AR eTEUUNTeUAY nsidadmsfines
A9 Msuellimpidunaruazanuyosiagunisiuasnszuiunts @mnsavinlsiainsa Host
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AIANUIN U
Setting WinCC with OPC Server

2.1 151497 WinCC wug OPC Server
1) BuadaProjectival Tnan3adnd File >> New 1dan Single User Project >> OK

21
- Create a New Project ————————
!I % Single-User Project
B g sssss g..:% " Muli-User Project
3 Computer
= 1 Tag Management E& " Client Project
= Internal tags 2 i
% Script ‘ vl J
"% TagloggingRt % " Dpen an Existing Project ‘
ety W7 frnia)
0K Cancel |

3UN 1 @ (@enUszamuey Project

2) ﬁﬁaProject NamemuApan1sudInaCreate

Create a new project i ! y _'!‘J)_(J
| Project Path———
Create
e\projd_2554 —J
Project Name: Folder Cancel I
ITest_ﬂ %f ]df]
s
Help
New Sublolder: (Testl]
[testwince]
|Tesl__1 (tt]

F You can use this dialog box ‘
- to create a new WinCC ;
project. | Drive:

| E: LI

| |
Lo et ) J

a
3U% 2 ¥ Create a new project



3) pAnuNi Tag Management >> Add New Driver

= _gs Test 1
@ Computer
- 11—
i Add New Driver... ‘
Bl Tntarnial |
2 Seripl - Find. ..

4 Taglh  Pproperties i
E; Structure tag g

A Graphics Designer

gﬂﬁ 3 9 Tag Management

& - g B 9 « % o v v A o
4) nuudonlWdWinCC Communication Driveriidiaaniswse lan3esls

Add new driver a8 ;_M_ % ‘_4' . ’ 2%
Lockin: [ bin FIND e T 4
e 2 Profibus DP,chn
|_en | Profibus FMS.chn
| jes 5| SIMATIC 505 TCPIP.chn
ifr (] SIMATIC 55 Ethernet Layer 4.0HN
_Jinternal (T SIMATIC 55 Prafibus FOL.chn
it T SIMATIC 55 Progranimers Port ASS11.C
Jja | SIMATIC 55 Serial 3964R,CHN
ko | SIMATIC 57 Protocol Suite.chn
_35DConfigs | SIMATIC T1 Ethernst Layer 4,CHi
Jzh-chs {5 SIMATIC TI Serial. CHY
_Jzh-Tw =] simotion.chn
= alen Eradiey - Ethernet IP.chn =) system Info.chn
= Mitsubishi Ethernat.chn
| = Modbus TCPIP.chn
Eloec ol

4 |

2
Fie narne: [ope -] Open |
G

Files of type: |Wn:E Commurication Driver [ chn) _T_I

sUf 4 @ Add New Driver

Y
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5) ARnUNAOPC Groups (OPCHN Unit #1) >> New Driver Connection

= _fs Test_t | Name
Q Computer
= 11l Tag Management
= - 4 Internal tags
‘2 Script
. TagloggingRt
= L orc
oec s ceciai o)
E: Structure tag
A Graphics Designer E?iit_e-nl'i?a.lra[r\eter
| Menus and toolbars  Find...
. @larm Logging hERP
111 TagLogging Properties

3U#l 5 4 OPC Groups

v O A % @ an. o
6) WUIGeneralMiTaNamenIUABINTT INUUARNNProperties

Connection properties |
General '
Name:  [Test_contio Propetties
Unit ] soupe AGPTHH Und 41} _v_}
Server List

Please make ceitain Ihat the conneclion name 6091 nol include any
national special characters of the characters §, ' or *.

0K | Concel | Hew |

SUTl 6 4 Connection properties

U
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7) @on Server 3NUUMIYD OPC Server Name snudiisnsa nm Test Server a153na0OK

L x|
OFC connection |
Server [orc DA =]
OPC Seiver Mame
INei;onsJ Instruments. NIFB_DPCDA 3
Start the server on this computer S]:ilm

Read data fiom: =
& Cache " Device

Specify hete which OPC seiver and computer you with to
access

1 )  Test OK. This server supports the OPC interface.

56

[k ] comes | - e |

gﬂ‘ﬁ 7 29 OPC connection

8) mANUNATagMis1Ral Test_control >> New Group

F: Structure tag el THD) .,
]"\ Graphics Designer ) s e § (A
Find...
& Menus®and toblbars™Ngtl O
+# Blarm Logging :

0] Tag Logging
ﬁ Report Designer
Jc, Global Script
F Text Library Properties

11 ORC Groups (OPCHN Unit #1)

3 New Group...

gﬂﬁ 8 ¥ New Group



9) #aeName “CVIOUT” naOK
X
j Name: oviout
Number of Tags: 0
| Specily the name.;# the {angloup i
’ |
Ok | cancel | Hep |

gﬂﬁ 9 v Properties of tag group

59

10) nalUiTag CVIOUT fls1ssly DataTypeiden Unsigned 32-bit value 31niiuna Select

Taq properties

General iLimdsn’ﬂepoutingl

i~ Properies of Tags
Name: [evouT
= 8¢ Test_control DataType : [Unsigned 3261 vakie =]
%@ Length: 4

E: Structure tag ot Adapt fornal ; [owerdT aUneignedDwerd =]
A Graphics Designer Find... ‘ e fide updale «
o Menus andtoolbars ¢y A

A flarm Logging Copy I~ Lineat scaling
& Report Designer Delete } Fi }

¢ Al MR Nl | i :

¢ Global Script
1o g Properties T

‘when using lags in the dynamic dislog, please make certain that the name of the

F Text Lbrary

lag does nol begin with a number.

[Cox ]

Cocel | Hep

|

3U# 10 @ Tag properties



11) Turiad Item Name waz Access Path lddans Tag Tu OPC

OPC Address |

ltem Name; [interface0-0.Cv1.0.40_Cv1.0UT.VALLE

Access Path: interface0-0.0v1.0.A0_CV1.0UT VALUE

DataType:  [Signed 32:bit value i,

{ VPl;;serenlel the name a;\d l;;.a.c‘cess path of ihc Urir’C itern and select {
| its data type. !

[ DK I Cancel | Help

gﬂﬁ' 11 9 OPC Address

ﬂ'j - l:] . . .
12) 37nuuAan®I M Graphics Designer >> New picture

E: Structure tag |

I8 Graphics Design open
o e o ol

# Alarm Logging Graphic OLL
11 Tag Logging Select ActiveX Control
Convert pictures
Convert global library
_'f" — Convert project library

r—g il Show information column
F4 Text Distributor ————— it
Properties

ﬂ Report Designer
J ® Glabal Seript

i}i User Administral :
5U% 12 @ Graphics Designer

v




13) BN NewPdL0.Pdl \38Nn Open picture 99AUUYIINTS save

A oy —

3‘U‘ﬁ 13 9 NewPdl0.Pdl 1dan Open picture

Rename picture
Delete picture(s)

Define screen as start screen

Confirm all type changes

Properties
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14) 9zU51ngu1a8e Graphics Designer lusias Object Palette viinnsiden Smart Objects

>> |/O Field

u

2

Object Palette -+~~~

= @ Smart Ob]ecis

2 Picture Windaw
EX contral

OLE Element

o

E] Bar

Graphic Object
M Status Display
B Text List

A Multiple row text
&1 Combobox

15) asUsnguunediunn adndl Icon Browse

das e an e
[ (=)
=l

N

5 application Window

B vt box s
v B s ]Lr]

sUfl 14 @ Object Palette

R vy

 Oupt  © Inpt & 1/0Field

Fotmat

Font Size 12
Fonl Mame Arial

oo |

il.’.'sj|

oK Cancel }‘

31]171‘ 15 ¥ I/O-Field Configuration



16) 3nuuvinsideniwd Tag vaas1 CVIOUT nm OK

M Tags - Project: E:\Projd_2554\Test_1\Test_Lmep 00

2x

o -] =z Data sowce: [ Saver ierouces aie not reachable (1 \Progiam Fie o
¥ WinlC Tags
Fiter ﬁ -
T & W Tags Mame T
+ 3} Internal tags
+ A st of oll structure nstances
List of all tags
P
= [l opc Groups (oPCHN LN
= b Test_control
=\ cviour
< | ]l | 2
ox Concel | Hep |

g‘dﬁ 16 % Tag - Project

s 1 P
17) nAA2 Runtime NagHE

[ o DX = o o

piid ek

I
------------ | ) " u

5Ul 17 @ Click Runtime
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AMANUIN A

C-Action AYUU HMI

Ratio Tank1/Tank2
5""@ DP1(%) CVIE)
Ratio  [7:000] » 7 ¥ 000
SP Ratio
i e . LT1(%)
: ——i |
S levz )
: / Tank 1(Main)
x — yo
1 1
i
— e i ae e ' v e
]
TS (I N
Pump ! Tank 2(Blend)

‘S‘U 1aHM mﬂUﬂi”U?Uﬂ"l‘iﬂ’JUﬂiJ

U

A ﬁf. 1 lﬂl 1
1NgUT 1 A 18u HMIE ldlunssuaunismua ddudunawdsuluunsg Tunismuaunszuuns
° [ . 1 - o 0 |
asiinsnasilagld C-Action ag Tulusunsy WINCC Faiilfnagluusdaylusineg auanaed 1 a

ﬂ'ﬁ'l\iﬁ 1 A C-Action 289WINCC Tunszuiunis

vanian | et C-Action code
1 AUTO #include "apdefap.h”
void OnClick(char* lpszPictureName, char* lpszObjectName, char*
|pszPropertyName)
{
// WINCC:TAGNAME _SECTION_START
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// syntax: #define TagNamelnAction "DMTagName"
// next TaglD : 1

#define TAG_0 "TARGET PIDBLEND"

#define TAG_1 "TARGET Cv1"

/7 WINCC:TAGNAME_SECTION_END

// WINCC:PICNAME_SECTION_START

// syntax: #define PicNamelnAction "PictureName'
// next PiclD : 1

/7 WINCC:PICNAME_SECTION_END

DWORD dwHelp1,dwHelp2,C,D;

dwHelp1=GetTagWordWait(TAG_0);
dwHelp2=8§; /////AUTO MODE ON PID
C=GetTagWordWait(TAG_1);

D=4, /1171 CAS MODE ON CV
SetTagWordWait(TAG 1,(WORD)D);
SetTagWordWait(TAG_0,(WORD)dwHelp2);

}

CASCADE

#include "apdefap.h’

void OnClick(char* (pszPictureName, char* |pszObjectName, char*
|pszPropertyName)

{
// WINCC: TAGNAME_SECTION_START

// syntax: #define TagNamelnAction "DMTagName"
// next TaelD : 1

#define TAG_O "TARGET PIDBLEND"

#define TAG_1 "TARGET CVv1"

// WINCC:TAGNAME_SECTION_END

/ WINCC:PICNAME_SECTION_START

// syntax: #define PicNamelnAction "PictureName"
// next PiclD : 1

// WINCC:PICNAME_SECTION END

DWORD A,B,C,D;
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A=GetTagWord(TAG_0);

B=12; ////CAS MODE ON PID
C=GetTagWord(TAG_1);
D=12; /1777 CAS MODE ON CV

SetTagWord(TAG_1,(WORD)D);
SetTagWord(TAG_0,(WORD)B);

}

MANUAL

#include "apdefap.h"

void OnClick(char* (pszPictureName, char* |pszObjectName, char*
|pszPropertyName)

{
/1 WINCC:TAGNAME _SECTION_START

// syntax: #define TagNamelnAction "DMTagName"
// next TaglD : 1

#define TAG 0 "TARGET PIDBLEND"

#define TAG_1 "TARGET CV1"

/1 WINCC:TAGNAME_SECTION_END

// WINCC:PICNAME_SECTION START

// syntax: #define PicNamelnAction "PictureName"
// next PiclD : 1

// WINCC:PICNAME _SECTION_END

DWORD AB,C,D;

A=GetTagWord(TAG 0);
C=GetTagWord(TAG_1);

B=16; /////MANUAL MODE ON PID
D=16; /////MANUAL MODE ON CV
SetTagWord(TAG_0,(WORD)B);
SetTagWord(TAG_1,(WORD)D);

}

AUTO

#tinclude "apdefap.h”
void OnClick(char* (pszPictureName, char* |pszObjectName, char*

|pszPropertyName)
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{

/7 WINCC:TAGNAME_SECTION_START

// syntax: #define TagNamelnAction "DMTagName"
// next TaglD : 1

#define TAG_0 "TAGET"

#define TAG_1 "TARGET CV2"

#define TAG_2 "IN1_PV_RATIO"

/7 WINCC:TAGNAME_SECTION_END

// WINCC:PICNAME_SECTION_START

// syntax: #define PicNamelnAction "PictureName"
// next PiclD : 1

// WINCC:PICNAME_SECTION_END

DWORD AB,C,D,E,G;

A=GetTagWord(TAG_0);
C=GetTagWord(TAG_1);
E=GetTagWord(TAG 2);

=% LI /SET PV _RATIO =1
B=8; /11111 AUTO MODE ON PID
PET2 //111/// CAS MODE ON CV
SetTagWord(TAG_0,(WORD)B);
SetTagWord(TAG 1,(WORD)D);
SetTagWord(TAG_2,(WORD)G);

}

MANUAL

#include "apdefap.h”

void OnClick(char* pszPictureName, char* lpszObjectName, char*
|pszPropertyName)

{
// WINCC:TAGNAME_SECTION START

// syntax: #define TagNamelnAction "DMTagName"
// next TaglD : 1

#define TAG_0 "TAGET"

#define TAG 1 "TARGET CV2"

// WINCC:TAGNAME_SECTION_END

// WINCC:PICNAME_SECTION_START
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// syntax: #define PicNamelnAction "PictureName"
// next PiclD : 1
// WINCC:PICNAME_SECTION_END

DWORD AB,C,D;

A=GetTagWord(TAG_0);

C=GetTagWord(TAG_1);

B=16; ////1//77//////// MANUAL MODE ON PID
D=16; //////444/77/////  MANUAL MODE ON CV
SetTagWord(TAG_0,(WORD)B);
SetTagWord(TAG_1,(WORD)D);






