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ABSTRACT

This cooperative project presents an improvement of Supervisory Control and
Data Acquisition (SCADA) system used for mixing glue stage of plywood manufacturing
process. The previous obsolete SCADA provided a monitoring function only, and did not
support a control function. In order to enhance the system functionalities, the new
SCADA system ‘s then implemented by using a Programmable Logic Controller (PLC)
branded Siemens and an operator or Human Machine Interface (HMI) workstation
installed the SIMATIC WinCC program. The newly implemented SCADA system provides
control functions including start, stop, emergency stop, and reset as well as real-time
monitoring and historian logs for use in troubleshooting. In addition, the HMI workstation
not only displays process and device alarms to warn the operators about abnormal
situations, but ‘also allows  the operators for changes in. recipes of mixing glue.

Experimental results confirm that the improved SCADA system functions correctly.

Keyword: PLC, HMI, SIMATIC WinCC, Plywood Manufacturing Process, SCADA
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2.3 PLC [3]-[4]

PLC (Programmable Logic Controller) Hugunsafitlédmiunumunuuuusnlusialy
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2.3.1 anndusnwes PLC
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2.3.1.5 annsavivusaiuinvunndunauienwanielusuianlddeldimun
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2.3.2 la5ea379903 PLC
lasesainamalives PLC didausznouiidiyet 4 daw fanwd 2.2

sruuAINIIAaT
= Single Alone

= Network

aunsnidunm
aind, afiadiud,
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2.3.2.1 mihwysganana (CPU: Center Processing Unit)
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2.3.2.2 38N (Memory)
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2.3.2.3 wihedune/te1dwe (Input/Output Unit)
« igdunm (Input)
mheduwnves PLC vimihildendessnitamheyssananananaiu
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2. woiadumnn (Source Input) Tanszualuiireglnasndase
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- 9UABNBUNA (Analog Input)
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- AdmoaLe Wi (Digital Output)
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1. lwauuusiag (Relay Output)
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3. winauuulednasvsiad ( Solid State Relay Output)
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1® ( ) (R ) Current Output

S

Analog Ground

> & 4
AN 2.14 auﬂaaﬂLmﬁlﬂﬁlLLUUﬂisLLa

2.3.2.0 Wad18Wa1 U (Power Supply Unit)
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= ala i )
NN 2.17 PLC ﬁUWWLLHﬂﬁ"i]'iEJWENWULLEIﬂ@E]ﬂL‘TJUI&JE]a

2.3.3 pwitldlumsdeulusunsuvey PLC
a ) A o ° o =
A Aty dsulusunsulidy pLC WO ES Y NUAIUAI LA DINTT TIR3

WU IEC1131-3 IAlUannsgIunawinig 4 eonidu 5 1w dedl

1. Function Block Diagram (FBD)
a a:la &V as d v s £ <
L@umwﬁﬂi'}‘wﬂ‘wuﬂﬂ‘ﬁﬂ‘uiJ'me@ai’lﬂﬂﬁmuqmmusﬁu%u UELTEE

a < w 5o r_ﬂ - [TV -
adinaans anunsatiouleaiuileidu ven1wdu q 18 fanwil 2.18

Enable AND

R1

Alarm_Clr—

Q1

OnDelay_1
_— TON
I ress IN
iy i e Over_Press
T#30s ———PT I_ RS
B Alarm_P12

Al 2.18 nw FBD Aldlunsideulusunsy
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2. Ladder Diagram (LD)
= ] as [ ~ 4
L“'fJumt-}'m'ﬂWﬂawsumamuamwulmaLuaa (Discrete Control) uag

J Qs ¥ & -] ! [ & s
MTINEULUUWRNLEIAU (Interlocking Logic) anunsaveusiufunten FBD Tuilentunisauay
[ ] d ¥ ar gJ
wuuldeaadld san i 2.19

OVR1 START
= | | L fR hY

o B 11 L W
__{ |_ x54\
EN ENO (:5 P
X65 ——sUB

1 e

SwWi1

—— SPEED

PUMP1 ENABLE %Q100
| L X
L4 I NN

it 2.19 pwn LD #ldlunsifenlusunsy

3. Instruction List (L)

o 1 Vv = as s ko :J s o 0.)
WHunwiszuans pdnepasnu Assembly Code dinltinegaiunssnyeda

2

5 1] aa Yo w =
wugu ladroedunfealdiu fawi 2.20

Instruction List Language

Label: LD al (* result:=al *)
ADIX a2 (* delayed ADD, result := a2 *)
MUL{ a3 (* delayed MUL, result ;= a3 *)
SUB ad (* result := a3 -a4 *)
) (* execute delayed MUL, *)
(* resule ;= al+ (a2®(a3 - ad) *a5)*)
ADD a6 (*al +(a2* (a3-ad)*a5)+a6*)
ST res (* store current result in res *)

AR 2.20 2w IL AlTluns@eulusunsy
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dinvedyanay nigeunSaransek

4. Structured Text (ST)

o L o o = oo v ' 1
Lﬂu:’l']ﬁ']%?ﬁﬁl’mﬂ‘lﬁ 3Jﬂi%ﬂ?ﬁﬁUﬂi%U?Uﬂ']iﬂ?ﬁﬂ&ﬁﬂ?ﬁﬂ%ﬂ“ﬁlﬁjﬂu TOLREIR:

v 1 =Y at A
UDHNIINIWINT N AININN 2.21

Structure Text Language

D :=B*B -4*A*C;
IFD < 0.0 THEN Nroots :=0 ;
ELSIF D = 0.0 THEN
Nroots:=| ;
X1 = -BA2.0*A) ;
ELSE Nroots := 2;
X1 = (-B+sqri(D))/(2.0*A) ;
X2 = (-B-sgrt(D))/(2.0*A) ;
END IF

A 2,21 nwn ST AldtunsdeulUsinsy

5. Sequential Flow Chart (SFC)

s

c a dd o 0 e 1 ° v =i =
LUUﬂ’li&"]ﬂ'ﬁ’]WﬂﬂLﬂEJ'ﬂEl\‘iﬂUﬁWﬂU‘UENI‘lJiLLﬂ‘SlJ LU AIMUNABIUNITLADNUDY

4 L= o w A o s o ~
NALEBN YIDAIRNUNYINIUVUIUNUY AIATNN 2.22

Sequential Flow Chart Language

:

AW 2.22 A1 SFC Alalumsdeulusunsy
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2.4 33Uy SCADA [5]

SCADA (Supervisory Control and Data Acquisition) Lﬂuisuum‘ﬁﬁw%’um‘saLLam‘U@aJ
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snunliri ted number of dients

Mabile Bevike
Accers via wirlass
smartphones and trblet

AT 2,23 NsLileuAeUBITEUY SCADA

2.4.1 99AUSENOUVDISEUU SCADA
Tusguu SCADA azUsenaulUmdiunidn

o
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d 1 = 1 o s .
AN 2.24 dudanauasuuRnsvedlduuesszuy SCADA

2.4.1.2 druaivguszeglng
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LW@‘V]"Iﬂ'I‘S'iUﬂG“UE‘J%B?ﬂﬂﬂ'iﬁU'JUﬂ’]‘iiJ’lLLﬁﬂ\iNﬁLLﬂSLﬁUﬂJﬂiﬁlﬁﬂﬂuaﬂaﬂﬂ AININN 2.25

AW 2.25 drumuauszezlnavessyuy SCADA
2.4.1.3 dudnsinsyezlng

Lﬂumuﬁ‘twmum’lumisumwanamﬂniumumﬂﬂmﬂuﬂﬂmaLwa
w1msLLamwaLLav'i‘umaqmmmmaﬂfmﬂuniumums WU PLC wae RTU Jududanng 2.26
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NN 2.26 dinreszeylnaredseuy SCADA

2.4.1.4 drufiudoys
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2.4.2 FFAIN15U835¥UU SCADA
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éuﬁ 2 wuunsgawdIu (Distributed)
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3.2 5¥UU SCADA LA
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1. %t Prepare Tank

o

v & [ [ ) I o o < 2/ a o
winUudIuNITuanIsEAUaN AN 9 ITnduseslalunszuiunisuanldsafivinnng

vssqagluduiuans denimi 3.2

o

A 3.2 Wi Prepare Tank 9895¥UUaN A WAL

2. %11 Glue Dosing
ﬁﬁﬁmammwnﬁﬁﬂmwawm PUMP GLUE DOSING u&# HARDERNER DOSING 1{u

L7 Qt L2 ﬂ' o = U ﬂl 1 s d’
MIuanszauvesEsiagluduneyinisinanseenldnssuaunisdu q aely dannd 3.3
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3. %I Preparation
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3.3 53UU SCADA fia&etulu]

Tuduiiagnaniannseonuuuszuu SCADA flatetulyidu Tnsuvseanidu 3 d1undn
Taun
1. SunALaLLWNAIN PLC
2. n3Andada SCADA fu PLC
3. MIDONUUUNITUARIHE

3.3.1 BuNALaLLDWNARIN PLC
Tunisvihudndudes@nuwilusunsunou uaﬂmﬂﬁwmlmﬁuumaum'ﬁwmu uay
AnuduiusvesgUnsali aunsaludasiildduiuneuvhauegils 3 Snwilspuddnyde vy
ﬂﬂunimmum‘mwmuai}ﬂimﬂm wazwsiazili0ndunmedinaviodnneludalmudie d
muummamwamummmummwumm‘lumwwﬂ JevhlvanunsefsateutaenuazAdneasig q
NNVeIueenNIg LLﬁuﬂ’JUﬂ&lmﬂ’liN’W‘Huﬁﬁ]a SCADA 19 21nns@nwvildmsnusiuau
qﬂn'azuﬁ’l%’[.um'ﬁmurqmssmuumaaﬂLﬂu a Jszuantail

7 31 1 aureeNdUNm (Analog Input: Al)
willumsdenesndunnves PLC 1A UgUnsainsIadurne q dmiuldly
ﬂsumummamluaﬂ’lwumumaamswauﬁ'ﬁmq wumﬁﬁaaiymmmLLwamymamaaﬂ
R RIRRIEY mwlmumnaﬂﬂm Encoder wmm'ﬁm'ﬁ'mmvmmmawaamsma q fegluds
Lnums s saaiuﬂi..,mummam‘tuamuuamaanauwm aamwm 20 99 F9AIDENNINATI
‘VI 3.2

= a
M19799 3.1 BUIRDNDUNE

D DESCRIPTION ADDRESS | I/O TYPE
1 | (+)WEIGHT SIGNAL INPUT UPPER DOSING TANK \W400 Al
2 | (OWEIGHT SIGNAL INPUT UPPER DOSING TANK IW400 Al
3 | (+)WEIGHT SIGNAL INPUT MIXTURE TANK IWa02 Al
4 | (OWEIGHT SIGNAL INPUT MIXTURE TANK Wa02 Al
5 | (+)SPEED REFERENCE GLUE DOSING PUMP W404 Al
6 | (-SPEED REFERENCE GLUE DOSING PUMP \W404 Al
7 | (+)SPEED REFERENCE WATER DOSING PUMP IW406 Al
8 | (-)SPEED REFERENCE WATER DOSING PUMP IWa06 Al
9 | (+)SPEED REFERENCE HARDERNER DOSING PUMP Wa08 Al
10 | (-)SPEED REFERENCE HARDERNER DOSING PUMP IWA08 Al
11 | (+)SPEED REFERENCE WAX DOSING PUMP Wa10 Al
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12 | (-)SPEED REFERENCE WAX DOSING PUMP Wa10 Al
13 | (+)FROMING LINE SPEED Wa12 Al
14 | (-)JFROMING LINE SPEED Wa12 Al
15 | (+)REFINER DISCHARGE SCREW SPEED Wa14 Al
16 | (-)REFINER DISCHARGE SCREW SPEED Wwa1a Al
17 | (+)FIBER BIN WEIGHT SCALE WEIGHT Wa16 Al
18 | (-)FIBER BIN WEIGHT SCALE WEIGHT Wa16 Al
19 | (+)REFINER PLUG SCREW SPEED Wa1s Al
20 | (-)REFINER PLUG SCREW SPEED Wa18 Al

3.3.1.2 fiimoaduws (Digital Input: DI)

wlunisdeneindunaves PLC 1ihiugUnsainsaaduding q wieaing
mugunsieusng 4 Adlunssusunisuaaldsaludunsuveanisuauatsnn fragredy
aindAIuRY Start/Stop ipaindmuaunisituluug Manual/Automatic gy &4ly
ﬂiamumiwﬁmlﬁé’mﬁﬁﬁ%maaﬁuwma@ﬁ%wm 166 90 MesetsnmunTed 3.2

d Qo -
A197199 3.2 ﬂamaaauwm

ID DESCRIPTION ADDRESS | I/O TYPE
1 | SELECTOR FOR MANUAL-AUTOMATIC PREPARATION 4.0 DI
2 | MANUAL PUSH-BUTTON FOR CYCLE RESET 4.1 DI
3 | MANUAL PUSH-BUTTON FOR ERROR RESET 4.2 DI
4 | AVAILABLEO1 14.3 DI
5 | SELECTOR FOR CYCLE END 4.4 DI
6 | MANUAL PUSH - BUTTON FOR GLUE DOSING TANK MIXER 4.5 DI
7 | MAXLEVEL FOR GLUE DOSING TANK MIXER 4.6 DI
8 | CALL LEVEL FOR GLUE DOSING TANK MIXER 4.7 DI
9 | MIN.LEVEL FOR GLUE DOSING TANK MIXER 15.0 DI
10 | LS. ON MIXING TANK WATER CHARGE VALUE 15.1 DI
11 | LS. ON MIXING TANK MUF RAW GLUE CHARGE VALUE 5.2 DI
12 | LS. ON MIXING TANK MUPF RAW GLUE CHARGE VALUE 5.3 DI
13 | L.S. ON MIXTURE TANK DISCHARGE VALVE FOR GLUE DOSING TANK 15.4 DI
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3.3.1.3 ownaaniaane (Analog Output: AO)
wlumsdenasniewinaes PLC vhugunsaliing q Aldlunsyuiuntg
wamlmam‘[uwmauwmmaumsma ?jaaﬂnimwmmmauﬁ]vLﬂuaﬂnmwumﬁuammmmu
aaymfuamaammuu shaehatu Ju wie usimedsng q Wudu dslunszuruniswanlsidnds
amaammmwmaamwm 8 90 fafeEIRLATeT 3.3

A3199 3.3 BUNRBNLDIANA

ID DESCRIPTION ADDRESS | I/O TYPE
1 | (}WEIGHT SIGNAL INPUT UPPER DOSING TANK | Qw400 AO
2 | ()WEIGHT SIGNAL INPUT UPPER DOSING TANK QW400 AO
3 | (+)WEIGHT SIGNAL INPUT MIXTURE TANK QW402 AO
4 | (OWEIGHT SIGNAL INPUT MIXTURE TANK QW40?2 AO
5 | (+)SPEED REFERENCE GLUE DOSING PUMP Qw404 AO
6 | (-SPEED REFERENCE GLUE DOSING PUMP QWa04 AO
7 | (+)SPEED REFERENCE WATER DOSING PUMP QWA06 AO
8 | (-)SPEED REFERENCE WATER DOSING PUMP QW406 AO

3.3.1.4 fdneala19inm (Digital Output: DO)
Q”LUUﬂ']iG]E]W@‘iWLEJ‘]MWWUEN PLC mn‘uaﬂnmma 9 dlunszuaunis
wanliiSnludumeuvesnsnanaisnig & RN mm w3 viaealwdmsunsuduiouaiu
NaUNG m’luﬂsumumswamlmamumamaamevgm agmwm 124 99 f1fog9mUn1T99 3.4

o aa ¢
M13190 3.4 ﬂ'-\'lﬁlE]aLE]’lWV‘!ﬁl

D DESCRIPTION ADDRESS | I/O TYPE
1 | SIGNALLING FOR MANUAL-AUTOMATIC Q4.0 DO
2 | SIGNALLING FOR CYCLE RESET Q4.1 DO
3 | SIGNALLING FOR ERROR RESET Q4.2 DO
4 | AVAILABLEOG Q4.3 DO
5 | SIGNALLING FOR CYCLE END Q4.4 DO
6 | GENERAL ALARM PREPARETION Q4.5 DO
7 | MIXER GOR GLUE DOSING TANK Qa.6 DO
8 | WATER CHARGE VALVE FOR MIXING TANK 4.7 DO
9 | MUF RAW GLUE CHARGE VALVE FOR MIXING TANK Q5.0 DO
10 | MUPF RAW GLUE CHARGE VALVE FOR MIXING TANK Q5.1 DO
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11 | MIXTURE DISCHARGE VALVE FOR GLUE DOSING TANK Q5.2 DO
12 | MIXER FOR MIXING TANK Q5.3 DO
13 | WATER CHARGE VALVE FOR UPPER DOSING TANK Q5.4 DO
14 | RESERVE CHARGE VALVE FOR UPPER DOSING TANK Q5.5 DO
15 | SACOL CHARGE VALVE FOR UPPER DOSING TANK Q5.6 DO
16 | HEXA/UREA CHARGE VALVE FOR UPPER DOSING TANK Q5.7 DO
17 | AVAILABLEO5 Q6.0 DO
18 | DISCHARGE VALVE FROM UPPER DOSING TANK ON MIXTURE TANK Q6.1 DO
19 | SIGNALLLING FOR WATER CHARGE ON UPPER DOSING TANK Q6.2 DO
20 | SIGNALLLING FOR WATER CHARGE ON MIXER TANK Q6.3 DO
21 | SIGNALLLING FOR MUF RAW GLUE CHARGE ON MIXING TANK Q6.4 DO
22 | SIGNALLLING FOR MUPF RAW GLUE CHARGE ON MIXING TANK Q6.5 DO
23 | SIGNALLLING FOR RESERVE CHARGE ON UPPER DOSING TANK Q6.6 DO
24 | SIGNALLLING FOR SACOL CHARGE ON UPPER DOSING TANK Q6.7 DO
25 | SIGNALLLING FOR HEXA/UREA CHARGE ON UPPER DOSING TANK Q7.0 DO
26 | AVAILABLEO6 Q7.1 DO
27 | SIGNALLING FOR MIXING TANK MIXER Q7.2 DO
28 | AVAILABLEO? Q7.3 DO
29 | SIGNALLING FOR GLUE DOSING TANK MIXER Q7.4 DO
30 | SIGNALLING FOR DISCHARGE ON MIXING TANK Q7.5 DO
31 | AVAILABLEOS Q7.6 DO
32 | SIGNALLING FOR DISCHARGE ON GLUE DOSING TANK Q7.7 DO
33 | SIGNALLING FOR GLUE DOSING TANK MAX.LEVEL Q8.0 DO

o v oy o 1 & i ° Y]
dalsiAndesnis sviheaanuedluldlunsdamun  Tag Idulusunsy
" o @ 1 o - v ]
SIMATIC WinCC dm3iuniseansuuludiuvesmdisonanina welianunsouanian Parameter
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