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ABSTRACT

The thesis is demonstration of the steps of retrofiting the old controller in
Chronos weight module for Beerthai (1991) Co., Ltd. by Automation Department to
repair the 2 weighing machines. The machine is designed for measure quantity of malt
which import to brewery for craft beer. The weighing machine consists of Capacitive
Proximity Sensors, Malt Quantity Control Valve, Load Cell. The Capacitive Proximity
Sensors are used to check that hopper is empty. The Valves are used to control malt
into the hopper. The Load Cells are used to measure weight and send weight volume

to SCADA

But old controller cannot work normally because it is used for a long time. An
Automation Department have a plan to retrofit old controlter by using PLC instead.
Because it is cheaper than a new Chronos’s controller and the Automation Department

have knowledge for edit program to support production plan in the future

Keyword : PLC, Weighing Machine, Load Cell, Valve
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2.1.2 PLC (Programable Logic Controller)

PLC : Programmable Logic Controller L‘TJuLﬂ%‘aﬂﬂ’JU@uﬁmiuﬂﬁluiiw’lu
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4. unasdgln (Power Supply)
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7. ladmaslvi PLC Aasaaguuinanu viseegiuiy
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3‘Uﬁ 2.6 M98 HMI (Human Machine Interface) [8]

2.1.3.1 AaaNURvas HMI (Human Machine Interface)
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2.1.4.1 33AUNSARATITVIITTUUGAAINN TN B9 uN N 5§l 5T A
(Profibus)
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3. sEAuaa (Cell Level)
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3Tl 2.8 msidausalusiivaRi (Profibus DP) [5]
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2.1.4.4 guanURvelUsHUARW (Profibus DP)
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5. 418d1TUNITRONUUUTEUY, N1TAAAITLUY, Maintenance Wagns
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2.1.4.5 Uszivvesgunsalluszuulusilys
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2.1.4.6 GSD File
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sU#i 2.10 GSD File [5]
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2.1.5 mUF7in wiandfifiwuiwey (Capacitive Proximity Sensors)
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sUil 2.21 i3esrindanaudu (Air Dryer) [4]
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g‘lJ‘ﬁl 2.26 \nAINAIUAU (Pressure Gauge) [4]

T, ’J’lﬁ‘aﬂ’mquﬁﬂma (Directional Control Valve)
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8. 11879A7UANINTIN1SINA (Flow Control Valve)
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9. nszuangu (Cylinder)

9.1 n‘szuangumuﬁm (Single Acting Cylinder)
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SINGLE ACTING CYLINDER

‘ Pressure port Spring
Rod
]L / Extension stroke
e
\ [P re——
Return stroke
(by spring)
Piston seal ‘lVenlport

3U#l 2.33 nsvungunInien (Single Acting Cylinder) (4]

9.2 n3zuangudaaIng (Double Acting Cylinder)
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DOUBLE ACTING CYLINDER

—
Return stroke

M=

|
A N

Return Mlow Piston seal T Pump flow

31Jﬁ 2.34 nsguanguapana (Double Acting Cylinder) [4]
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2.1.7 Wwanwwaa (Load Cell)
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Iihdald Faleevalazsvydu fadladdelad (mv/v) whnesliwueesusmansyiia

'
=i

Wy lalasiay, Wanwuuniely wazihuudndnulnaneadilusiedildunian

Tl a.a. 1843 dnfldndenadangu Sir Charles Wheatstone li@nduasasaswiui
annsatennudunuliile 2sesasniu Wheatstone wanzdmsunisianiswasuutas
maFumuiistuluriseinmueten Seuesiinswaui T anudunIuaIaA91Y
muvuwsnlilu 1940s udafindlidessugunsaididnnseindadelvl amnsonsaduléin

walulagbiituiinmdululdnaneianazdululinansvgia dagud 2.35

guﬁ 2.35 99958 W1U Wheatstone [3]

2.1.7.1 Ussinvaswgad ivan

. as e o @ i o | 1% o i
1. Loadlink ufianveslanniisiuandmiuldnguaiiontatsusazsnuyinl

q U

anunsnldusesiala Agun 2.36

gﬂﬁ 2.36 WWanwaawuu Loadlink [3]
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o Y et v = = -
2. AW (Shear Beam) Wuagassiidavaeiunila uasussyliishudug

€

=y = o = o v &
Audeunuugaugn Juluiagpssnidaarevivaesiuuasussqlilugud dagui 237

U

gﬂﬁ' 2.37 [Wanwaawuu Shear Beam [3]

a o @ o v
3. Load Cell n1stuen, ‘uﬁanwaﬂaqwaanuuum'lwam'ﬁﬂiwamlp’ﬂ.ua;m

] i
=l s =5

a & dd A ) = a o =t al a '
NIDWUNNUUBDA WQLUUQGQEUWQ S WanqTﬂIﬂUﬂquUaﬂLLagﬂfnﬂJﬁQLﬂiﬂﬂ (M yaune

= v < o o 8 @ =
Ivanuazussislnanlasuniseonuuuaniiennuianienwint) fgui 2.38

gﬂﬁ 2.38 Twaﬂwjaéuwgﬂﬁ’a S [3]

. = 4 at [ 2 . ] -J a
4. Shear Loadpin dadulansauiinsaadunss Aldruiuiuadasinaay

v &

Lﬂuwﬁﬂmma’lumemm?ﬁﬂmquénma‘uawn ﬁi'adﬁi}\ﬁ'@\‘iL‘Ell’lfg’jLﬁuiElU'NﬁWUUBﬂ'ﬂﬂdm

Lo

o = s <
IWWBNMUATEUIUNITARLADU AU 2.39
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Ul 2.39 IManaauuu Shear Loadpin [3]

Y

2.1.7.2 WwavasInaniwas (Rated Output)

e anpvesluangad ludygrmeufon Tneideuldd 2 fyan

2

fiB 2mV/V wag 3mv/V windewsesu 10 Taas Widulnaswadiil Rated Output 2 mv/V i

Full Load auu@indu 500 Alansu detulaiiusanseyhaelvaniwaaniugn 500 Alandy

s A v 1 s - -
dyyrunosnuaslawinnu 20 Gadlaas

2.1.7.3 anus19vedlvanaddansasunais

a a da ol a da e
‘U'NLﬂaaﬁﬁﬁﬂua'}ULﬂLUﬁwﬁJﬁr\B 4 LLagU’]\?LGﬂafﬁwaﬂuaqﬂLﬂLUaﬂﬂJﬁr]U 6 %‘V]

= - = s 1 = d =l 1
Udne 6 Uﬂﬂ&ﬂﬁﬂ%’lﬂ@u‘lﬂﬂl]']ﬂ BUNAAY FYEYIULABVINDHAY U UNEY 2 NIT8NTT +5ense

LAY -Sense UNASISBNTIY + Reference (M58 + Ref) Lay - Reference (¥159 - Ref)

AUUARAIanluN1sInaIuYes 2 Aeluanwadsivaisiaida 6 @1usn
@ v da & o dhve = o @ =y

awsusulinseduiintuadmlasuainieseseedynalwdyaiuvie PLC A
v o/ o 1 ar :J - o v
Aunuvesaglwi (i) unnseiulumunnugnuaznmsiisuulasgamailag vilv

a U L = L7 o 1] a = g
Waussauliinsgiuluwadivan deldaseissiiussiulvihanasndndniildsuain
< = o = v = L2 <4 o < &
\ATBIVE8IEEINIUIENTE PLC uayvdodveavadivaniuuiduain 6 Ao uswiulwifianasd

annsavalrelaagrssinsiuasiiuseansnmlaelddiadanisialvan .
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2.1.8 ¥UU SCADA
2.1.8.1 SCADA fnazls

SCADA 8831197n@111 Supervisory Control and Data Acquisition A8 32UU
nsdsdayalusrerina eldnisms nsaaaou iudeys wazmuaunszUMIHARY i
fmiemueuegvindlnatunszuaunisaan Taseziinisdearsieyauuudineariumszuy
wsotneANwIAY B9RUsENRUNaNYedan1A laun mizedndeuazuiRn1svesldseauuu

mheauAuszeslng mhefnsesrezlng WaznsEuUNIIHER
52UV SCADA WuUn15594ASEUUNIT 2 NTPURUNISITNABAY A

1. Telemetry System \Humallanldlunisdauaz Sudeyariudenans Ine

&/ 1
1 o s

Joyauuansaiald deyawmartlazgnasiudnaniuiinislagiiudonanssingg i iaida
analnsdni wiarauing

L4

2. Data Acquisition 1Hu3snisidindanarrvantoyadngUnsningnauax

- | =] M ' 4 o [
wiognnsivaevey lnaniteyanlezgnasiuliiseuu Telemetry System tievinnisdssioly
SCADA uuseanilusesguuuu fe

1. Point-to-Point Configuration Wumsmurpuildnheauaalunisaiugy

ASLUIUNITHANLNBINTEUIUNTHAEN

2. Point-to-Multipoint Configuration (dunnsaiuauldmiieriuausenlu

NSAUANNTEUIUNARNISUAIUNTEUIUMS
2.1.8.2 d7uUsznauvas SCADA

1. Field Instrumentation 1AM UYDUATOIL VNI OLTULIDS MTBUADAU

wiseadnsuSegunsaingnamuaursensivaey lasvzidsuiuinuneildnd Widudiuna

yalwith Sse19azagluguves Analog 3o Digital

2. Remote Station tHudauiinnissiusiutoyadanniaiesdnsuiegunsal

wazaslugamuenansszuy SCADA

3. Communication Network 1unisdstauanianaaseninaaniunnilalues

U

anunvils legriwimnandunishinsiedoans wu anewada pduing
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4. Central Monitoring Station (CMS) \lugugnanassuu SCADA Tnesudoya
1UTHANALAYTINNITHARINTZUIUNITULVIT 1DABNTIADT Usenaumeveniuag uas

g13AW33
2.1.8.3 g1udayaves SCADA

1. Real-time Database Servers \ussuugudeyailddnnis uasiiurves
o i , =
nszuaunis o ardegiuluvnelag dn Real-time aziUAsuuvaslupuaninyes

AsyUIUNsIUasuRUadlumaan

2. Historical Database Servers \Juszvugtudeyadilidanisuazdniuen

Historical Data w@anssvIunsiiieldlunns Trending, Logging, Statistic uag Report

o =

#1M5§1U Protocol U84 SCADA U9qUu 3 SCADA 1193511 Protocols

wnni 200 TWsleeearialan
2.1.8.4 masgrulslanoanlimulutagliu Idud

1. ASCII (American Standard Code for Information Interchange) 3

s ot 1

Tslnpeaitldlunisdeasvesneuiioweiniiniusdaunsvasuazuaina

2. CAP (Compressed ASCHI Protocol) 1lu RTU Protocol ﬁﬁﬁqm Wunw

=l o v o o A = = Y
Wﬂuﬁqu’ﬁﬂﬁﬂi‘ﬂlﬂ UANUUILTDOD LI LLaxﬂﬂ'ﬂqﬂJﬂaaﬂﬂﬂﬁﬂ

3. Modbus {1 Point-to-Point PLC Protocol Aildiuynuvianvu il

v s < = ' i Y] I
Joidsde Wuntwieuldanusaaiudilale

4. Modbus X Wm0 Modbus ¥ lRaNu15 8 ukaLaIL1SaE5 193U Y

2
vnuazaula

5. IEEE 32 Bit Signal Format Floating Point Lﬁummg'}u‘umhamu

geavnTsy dmiudsiamee 32 Un Mmeaugnaes
2.1.8.5 94AUsENAU SCADA

fldausansivaeuuagaruaunszuIunwan aelulssugeaimnssy

o

Wuszozmalnals TnemiheiaseuazUfifinsvesdldseduuu iluaiesdloufjifinisves

JlidmSunTgeulasaiuny nszuunanTeausefumhemuauszeglng mheamuau
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- ! e ' a ! = k4 aa L= !
53EJA‘:’IﬂﬁF]ﬂﬁ'i)ﬂ'UWN’JEJi‘]ﬂC‘]@SﬁUg‘lﬂﬁiﬂEIﬂ']iﬁ@ﬂ']'ﬁ‘ﬂ'ﬂlluaLL‘U“Uﬂi]W]E]ﬁ‘V]’Ni%‘UULﬂ'iB‘UWEJ

ANuIAN WaznilsinsessezlnalurIesiio@oudeiunsyuiunisnan Usenausie wie

el

Sudyaa wardsdygynesdyyiusineunden wardygyuviafinea
2.1.8.6 SCADA winnzaunuula

UNIATIVADY MTAUTIVTINTBYATBINTEUIUNIHER LaENITUTIS
sruumuANngulsNugRaMnIIHTUIAlng Ullanszuaunsannseuaquiiufinig vie
Issnugaamnssuiinssuiumndndassinfinsednnsyanevuinaiuiiniwdn s

seuvanasgulnasingg
AI0ENNLYTEUU SCADA

1. szuuate vy

3U#l 2.40 M3uszynald SCADA Tuszuudagluih (6]



2. 33UV

!

~mr ..‘, . T

; e | ek || o U]
CCCOECEOECEOE0E

U 2.41 maUszendld SCADA Tuszuusdaeii [6]

3. SEUUVIDEINY

Safl

U

71 2.42 msUseendld SCADA lussuuszuuviadsfing (6]
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4. SUUViodIunau

WIRELESS TANK GAUGING

SU#l 243 msUszenild SCADA Tussuuszuuradaihy (6]

[
=

2.1.8.7 MedewenaniTzuy SCADA mludildauninluanamnssu

1. Simatic WinCC 1JulUsunsy SCADA 289U59% Siemens Usginalyasiu
o % a %l < e v ¢ o v ; |
unw%mu’iuqmmwﬂ's'mm'swammaq w;mmﬂ&ﬂww‘l%qﬂnimmuquwa Siemens 19U
qmmwnﬁumuﬂucﬁ Qmﬁmﬂim‘ﬂimmﬁ PAAINNTINDINGT 918" ﬂ%qﬁ’uaaﬂmﬁa Version

7 udn fagun 2,44
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5UTl 2.44 Simatic WInCC [6]

2. InTouch LHulUsunsu SCADA w9<USEY Wonderware Uszing
avigousm dnagldnulugeavnssunisndnsneg Tnorefisanuoidususu 1 vedan us
lasannifuusniinaaianas HM winduasvisinedgansieanadiy vliusom
Wonderware 1#$23ffuu3$m Mitsubishi Automation LieranTEUU SCADA THfusy Uy

v

SnluiAffudvioves Mitsubishi faguii 2.45

E‘Uﬁ 2.45 Intouch Wonderware [6]
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3. GENESIS32 nanlagu3sh ICONICS Useimmansgoiudni Tnefl GENESIS32
Qﬂﬁﬁlf;l'jﬁU‘is“UU SCADA ¥ialannd1 150,000 seUu (U 2005) wazladusneta World Open

[

Award Tulusiianisvudaitiuserinaealey wagledBedadulusdailuafian sasud
v L] Y

2.46

@ Piip// S wabbemcomy avbivra mae bt MEIEIES P.-ﬁ*:” 2=

v Fovortes | i B Sugperted Stes v @) Wab Sice Galery v

25 - EICONICS Inc - W WebH_ x DA ragadt B~ B0 @~ b Sy Tokr @ °
I0A Pregect =
htpu/ edaproptct o pe/ &
7 | industiy Dxamples | Ravanced Faatirss |

¥ Ex les - Misced
Cotr om the + "] roon 16 view 5 @umcass mery

3U#1 2.46 ICONIC Genesis 32 (6]

4. Intellutions FIX - IFix Proficy HMI/SCADA naalaeuS¥n GE-Fanuc
UssinAansgowsni leneudldludszinadesunn withhatuduuilvdugedu insae

1999 MM INUTEN GE (General Electric) Gudmvimaalulsswelne fagui 2.47

sUl 2.47 IFix Proficy HMI/SCADA [6]
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. a a o : Il al =
5. Citect Scada NaWIWUUit‘}‘W Citect LLWQUiszﬂaaﬂLmiLaU Lﬂu SCADA ¥

v P - - - ' v a a a0
ldfuannigalunivieds uasnsndnsyuy SCADA s Ty PLC AindrainUsumadivy
WU Mitsubishi Automation, Omron U@y ﬂ%qﬁulﬁgﬂﬁﬁw Schneider Electric 210

UssinanSumadalulasiudoutodu Vieo Citect figaidufio 1usyuu SCADA fidddu

e Tdnude dagui 2.48

sU#i 2.48 Citect Scada [6]

6. RSview32 nana1nuiEn Rockwell Automation @atduusEmmiadiu
Automation Nvgjuvisvadlan Tne# RSview32 ({uszuU SCADA Bnssuunieildiuuinly

ORAMNTIUTLYSEUU Automation 189 Rockwell aguR 2.49

RS Viewd2 Predect Dems

[

;
g ml RockSoft Brewer:
11 e

Mashing Tuy_

Y T .

Currently Set to Brew
Merlin's Megic Mix

SUT 2.49 Rsview 32 SCADA [6]
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2.1.8.8 Uszlevivaanisuszuu SCADA uld
TutlagUunarsmiigaruldiinisuissuy SCADA dunld twevaalunis
Monitor Tayaietelunisindulalunisauaussuy wu msliiuasvas, msdsedn

UATVIAN, Uan. a4 Tuvguanvaievilgaudenliseuutingismanasiag aswaluil

1. msmuawziulusgiwellinwuazasaunguaaaniud

2. WisUseaniamlunisnsiaaey waznisungesnwiaiesdnsuavaunsal

iesananansayiinisdigeinm uievh PM reufledesdngazdige
3. Aol nmuayauideioliiela
4. gnAnaglasuuinsdusaady fiuely wiud uazefisssy
5. m3femudeya uazn1susziliunased 1ildagimasuazgnies

6. Usenausanuuaziiaany wasvinlmusendnanltane

2.2 9NNV

%

A (UnYu)

1
[

8 Chronos MNusEw weslye (1991) 914

'
o

Manual Y8%A5D9%aE

TAUTEN Krones LU3NAARISEUU LaglAuaepiuauln
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25n15911UlATIY

nM3AiulAsIuTInginsyuuaIuAN Chronos vuLASaT (Retrofit Controller on
Weighing Machine Chronos) t3uaAulATIuALe N15ANYIlASIEs19nI9na nsanen
MWITIFUUAIVANLAN aanIu MTAARITsUY PLC Tnid wazi@euldsunsumuaulufianis

nagdau

3.1 N15GLLAUNTITANPUIIY

s [

TuN153AMIlATI UL ABITNITINURUY WALIASIFUYIEVBIuFAaL ALY
[l [ 5 - o o = 8 1 < '] = 1% 1
atnifutusaun neliarunsasifiuauldegaduszuu d159amufuntiilédeg 1ne

o el

cl' v 1 4 o ) - =8 - =
wHuUI N ugaasiiulassnnsaniadnen o usev 1esine (1991) e
< 1

(WvYY) ABAINIATTEMINTUN 6 AevnAL 2561 TeTUR 23 wATNBY 2561 LARSLAUIUA

AN 3.1

AN919# 3.1 Retrofit Controller on Weighing Machine Chronos Timeline

U A vhtee

“Amen | ciugnen o pean | woednisu

AnwssuumanaluaunsaiChronos

AnwszuunialiiilugunsaiChronos

AnwardunisvaulugunsaiChronos

Ainensvinanuues Siwarex U

Anwnisldaulusunsy Simatic Manager

Weulusunsuuasgnunin SCADA

A
[

Amfisg PLC uaziduany

AdUNE
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3.2 N15ANEIEIUUTLNOULALAIAUNISYINIUYDLATDIINT

Tudupaumssinsintulgsosimsasunawmeswazssuumunlvi vilvssadeu
Y P ) v oA W o i o w a = o o =
sunsumunulnddinisiasasdnsiiiaiosdnsinaulaniudiduisiu Fesnduresdnuw

TA59a319204A3099N5 A1AUNISYINNIU 2187 'i’mﬁma%ﬂfmﬂulwﬁ%ﬁm
3.2.1 ANElATIEINI9NAYILATDIINT

Weainnsauiiulasenunissinsiinszuuaiuan Chronos vulAasds lailadnvin
TudgrueaniuuLAsa9dns F9iasiinsAnwilAsIas19LATa9NS WanaglansuIndudlule

vimiilathe duludeyaddglunis@eulsunaumunuludle Taslifiadgwm digui 3.1

{Material) Feeding
Aspiration duct

Inspaction door

Level indicator for
feeder switching

Lavel ndicator for
Minimum volurne stalke switching

for 1.5 weighmants

Surge hopper

WAW Hopper
Seale

o | S
ot

Discharge hopgser

\
w%ﬁ“

Minimur volume tor
one weighrment

Level indicator EMPTY

1
.,,...J_.,__g. For switching the scals
N '
¥ P S
il
i..“.;l...j Conveyor take-away

5UT 3.1 Tnsead1aveaniosds Chronos AW201K400

U

fian . http://unionspecialmedway.com/products/pdf/process-

weigher/AW VW 23102012 _EN.pdf
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JUf 3.2 gotias (Hoppen tazginaniaad (Load Cell)

Y

ialidherensesnuuukarnndaulusunsunIuagn Sattsdinsestaliu 3 diu

1. @uluamwas (Load Cell) vimntnlunistaividnassueanianias s ussuiles

(Hopper) a0

P ¢ 2 &
5UM 3.3 Ianwaduaea3esta Chronos (1)
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< ¢ o o
5UN 3.4 Inanleaduean3ssda Chronos (2)

& ar

91AFUN 3.4 %mw%u\’amaﬂuammaaﬂﬂ

- f9fe HBM Ju Z6FC3/200 flaniu. Class C3 rate Load 200 Alan3u

- dyaneuseay 2 mvAY 1200 Alansu naafedieussiunsyiu 1 Tad uas
sulvan 200 flansy Izdausisueanyd 2 Hadlian

s 5 = | v v Pu| | &
- vmin =0.009 Wesidus wuietia Aussdutesgaluanwaddialdlaeden
= w s v v ° a < ¢ as W oldly 1 /'Y YR P
AnuAaAaeudiweniula esiundnduosiduvesdyyiyussiu viliAnihwineandn
- o as W oY% ' a v o g \et & a & v

1A30999IAlAlUlYNAY 0 na1afe 8911 0.009 LWesidus uIRa7 Rate Load avld 0.018
Alansu v5e 18 nsu

- Safe Load Limit 150 Wasidus Ae Sudminlégean 150 Wesidud weq Rate

Load A® 300 Alansy

2. @@ (Valve) wialu 11818uile (Infeed Valve) fu MdrRas$a (Discharee

] € a

] ¢ a o v o a o w o ¢
Valve) ludundduilnagyiwih il auuiinavesweasidhunlunside dundinam oo

a) A 2/ L =

[ v o (3 o ] ¢ = A
MU FEUNUUDANDBDNINNATIUS 1‘1.4’:3']UQWB'JULU@UF]W?EJ'S&’UUU'JLLQJG]ﬂﬂ A5UN 3.5
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sUfi 3.5 17871
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JUN 3.7 gaduuinisausn

| ¢ S v o o 1 a «
3. @Uas (Sensor) YIUENIRSIaIATNITNeaANNANTUNINTILTY LazY19en

visald flagun 3.8

= € o s ot & 17
E‘UVI 3.8 LU IAINIUATINIAUDARNFNAN
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3.2.2 ANWIAINUNITNI9IUVDILATDIINT

INNSANYINSINNUYDAATEIN Chronos Yilvnsudeyadmiuiluldesnuuy

Wsunsu Tneanansalien Flowchart mMsvirnuveaaiesds ladsgui 3.9

Wmanan
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Weight
wirtuGrip
Cycle

No

Wingnda
Discharge

Huaflow
Level=0

JUN 3.9 Flowchart N394 U8RS0S

n5U7 Flowchart Frasiufunisvinaululvuadiluild aansaesuienisyinnuls
il Inelumaulsnasnadinisnnrunal Grip Cycle noulazfasdaAnds Start u1a1n PLC 71
\{u Master Controller Ing@n Grip Cycle Wumwesiminiidesnisiareseu duiledmin

galaifiafin Grip Cycle 1187 Infeed az1lafng laldumindegaindl Infeed 9:Un Load

'
=

Cell 9zdsrntimiin (Weight Consumption) fiusiuruseurenisia (imp.) il PLC Aegu
3.10
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lMasterControIler] LSlave Controller |
PLC
SCADA  r=—- Chronos Parameter
1. Grip cycle
Weight 2. Alarm,Reset
consumption/imp. 3. Function
Auto/By pass
4. Actual weight
Start,Stop Batch
e
Profibus DP
h
Weight consumption/Imp.

JUN 3.10 MINNUYDITEUUAIUANIUUL
UFIIN1U PLC asahaildfutuluuanssauy SCADA fagudt 3.11

—ir —_ il
et 2 &
et [ Bl B

Y w———e L
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3.2.3 Anwsasluglnirves Chronos

- A < o v
\loe91niiia3esta Chronos figdnviniuvindulasesuiy fdwusenoudla

o

auysal FefosAnwvissuulniinainiaToada Chronos Bnffidsaunsavieulduasi

AuUsENaUATUNIU MIFUN 3.12 waggui 3.13
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3.3 N1SANYINSIYU PLC 9049 Siemens WazN1SALESUANG

=Y

ganiiulasanudnduiiazdesdinu uazdilalulaseadevesszuumunuasly

T590u Sedpsdnugunsal PLC uaznimiasusingg wiafiuliludoyalunisdduau
3.3.1 NM3ANYIA2 PLC Siemens

svuu PLC man Tulssnudesiunanas agldau PLC ves SIEMENS Wundn Tng

wuandu 2 suwdng fe

- PLC 3u S7-300

sU#l 3.14 PLC SIEMEN S7-300

fian https://www.plc-city.com/shop/en/siemens-simatic-s7-300

- PLC W S7-400

5UT 3.15 PLC SIEMEN S7-400

flan https://www.plc-city.com/shop/en/siemens-simatic-s7-400
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n’j ! ' v A I J s = 1

VaERa3ULANAUNTUIAMAIEANTT YWIAYBINTSA PLC Wagmsiiausa Rack lny
31 S7-400 widusuiifvieninudiinndt wuaznisnueeiu S7-400 auidioureriulu Rack
188 WATU S7-300 Rack anilundlasundn foudounoniinuazazfriu Backconnector fa

SU# 3.16 uazguil 3.17

$7-300

SIMATIC 57 ol ! B g b

jesens AT 1839, A rghis e ened

sUR 3.16 Msfnsa PLC S7-300

Y

fian : https://slideplayer.com/slide/9447917/

5Ufl 3.17 Backconnector %84 $7-300

flan : http://www.alldsps.com/SIMATIC-57-300-BUS-CONNECTOR-6ES7390-
0AAD0-0AAD
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5U#l 3.18 Rack 984 PLC 57-600
a0 : http://www.alldsps.com/SIMATIC-S7-800-UR2-RACK-CENTRALIZED-AND-
DISTRIBUTED-6E57400-1JA01-0AAD

3.3.2 N15ALESUAI9Y Va9 PLC Siemens

1. Power Supbly

5Uf 3.19 27 Power Supply ¥84 S7-300 (418) waz 57-400 (137)

flan - https://mall.industry.siemens.com/mall/en/ww/catalog/products/
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a8 Power Supply 78457-300 azaunsauvasusesiulwain 120/230 Taas AC W
Hu 24 Thas OC wothluldluszuu station 300 @ Power Supply 189 S7-400 98a131156)
wauseiulienn 1207230 Thas AC w3e 24 Taad DC Tuillu 5/24 Taadt DC ivorhlul4lu

S¥UU station 400 19

2. Card Signal Module (SMs) Usgnaulusie

@ e =

1. Card DI (Digital Input) 1#$udyanaainea 0/24 Taad wanauiu Bit 0/1
Tulusunsy

s

2. Card DO (Digital Output) I¥dsdeyayaayusesiu 0/24 1aadt anu Bit 0/1

Weuldluluswnsy

3. Card Al (Analog Input) T95udtanney Analog wazuanadumi 0 fis 27648
TulUsunsufivunn 16 Bit annsviuluganisvinenildtiaugs Measuring Range Module 7

agautnniiedl 4 Mode Ao

- Al¥danSu Thermocouple/Resistance measurement SULSIAY 80
fiadlaad we +250 fadlad n3a £500 fadlad wse £1000 dadlias awnsausule

auapvesueasnly Tunda Hardware Configuration
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" .

Ul 3.20 Measuring Range Module

U

flan : https://mall.industry.siemens.com/mall/en/ww/catalog/products/

E‘Uﬁ 3.21 n17 Configuration Al Card uu Simatic Manager

4. Card AO (Analog Output) Tslun1saedmniy Analog lasauisaiden
Range Tun1sanedyanaylalumit Hardware Configuration wiau nseua +20 fadueud
38 0§ 20 faduond v3e 4 fis 20 dadueul uay usedu +10 Taad wse 1 81 5 1aad wde

0 04 10 Thaa
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sUft 3.22 A Card Signal Module w84 57-300 (g1a) wag S7-400 (¥77)

YU

i+ https://mall.industry.siemens.com/mall/en/ww/catalog/products/

3, Card IM (Interface Module) Wunisiildidiedin1sveny Rack PLC 1ne Rack 7131

PLC agj%t.‘ﬁu Rack 0 9ggAi38nd1 Center Rack Tnodeusofuniy Profibus-DP

TATOA AR

U#l 3.23 Card Interface Module (IM) v84 S7-300 (478) wag S7-400 (17)

=D ean

41 : https://mall.industry.siemens.com/mall/en/ww/catalog/products/
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gl Rack 1
“ P
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Skt Nurher M 4 5 14 " H 9 18] It
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Rack 0
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Ll
rs | cpu
[T [ 4 L1 Al X 51 1 1

Slot Nunber | R 3.% 3 - 5 6 rl X 9 1 3

sUT 3.24 nsvene Rack laen1sideude IM Wy Profibus-DP

U

'ﬁm : https://www.slideshare.net/SatyajitPatra2/siemens-s7-300-programming
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4. Card Weighing Module Siwarex

s |

Hugunsaliilddmsusuamayaudunaain Load Cell Tneanzdnoglumsaidu

ET200M s¥d 7MHA4950-1AA01

U 3.25 Siwarex U ET200M 51 7MHA950-1AA01

i https://mall.industry.siemens.com/mall/en/ww/catalog/products/

#unT5LYanu ¢ Siwarex U ET200M ae3ud1m5U Load Cell 6 @18 ual Load Cell

LUV 4 @y aunsolgeulalaenisidiananiuil

Anschlusskasten Wagemodul
Wagezelle(n) Junction box Weighing modul
Load celi(s) SIWAREX Cable
-] 1R ':’_‘ !I""d‘—:‘exo
~ | SENSE- | . : 9B 1| SENSE-
b 1 SIG- .
| I
Exc+ § 1 b Sexe.
|
LSENSE* - : = ——4 SENSE+
i 1 )
SIG+ L withe | 450,
L]
PAL =
Kabelverschraubung Kabelverschraubung
Cable gland Cable gland
§7-Schirmauflageelement
S7-Shield connection element

3UT 3.26 Msidhans Load Cell wuy 4 ane
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Anschlusskasten Wigemadul
Wagezalie{n) Junetion box Weighing modul
Load celis) X i
black
o fl I EXC- Jl 2k EXC-
SENSE- } !i gy SENSE-
SIG- . SiG-
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EXC+ . blue EXC+
: |
/] 4 sie L] withe SIG+
B S e e 2o % LS 4§
/0 A 3
rs
o PAL N\ =\
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S7-Shield connection element

gﬂﬁ 3,27 A15w@1a@7e Load Cell thuu 6 @e

| 1 a

Tnganedyeude awdndananmlnanmaaluu 6 @y fadl

@ @

- EXC- #oanann Excitation Voltage (uussnundasiioiialilvanwadvinaule

2 ar
LWULTIAUYIAU

o ¥ o o e @ a 8/ - "
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LSINUVIAU

- SIG- do11an Signal Wudnyaaussiuitinena99suIasldauna Weeanen

mushunuresvangadiUdey delllnannsyyin iuwswiniewnynuau

- EXC+ 931971 Excitation Voltage Wunssiunnasdrgiivelilwanwadvinnule

[ Y]
LWULSIAUYIUIN

- SENSE+ (Huanienlidwiuinmssduusidiunsesu (Excitation Voltage) (Uu

LIIAUYIUIN

- SIG+ gou197n Signal [udyaussiuiiieainieesuianlianns Wewinal

1 ¢ o o o & ) ¢
AuiunuTedvangadiUdey Weillvaanseyinluusaduiendnmuiuin
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3.4 N1 vagdUu Siwarex U Wagn1s Configuration

o

Mndeyaiilddnwiuni Siwarex U duvhandmiuiurmanianisadlnsanzfiage
I o Q i = L4 = d{ 1 I @ ' L
widuiunsldnuaiadesinimaaeuoansneu Tannsasuausiuainlnanwadun

a - o ) - '
wanslulusunsulaass weaglinanuluniseulusunsunaly

3.4.1 MenreulUsuNIUNAFDUNTSARa15VY Siwarex U

9/ 2/
o

lunmsilsulusunsunnaau Siwarex U aui3unsuAdunau Hardware Config liaasy

f9A1 Address wagmuunalIulsynauuad Rack

| W suton Fdt et PLC View OpionsWindow el T N ~
DS i-" %@ e a8 w

e R Bk et il o] MR AAA A Db ]

Jaddess | O addwes | Comment ]

shaves hoo
157, M7, and C7
1ack)
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, it [ e
e ML SO N it e} * I &
£l cPU 3182 Brofie snm-!
] o |
7 WD @ BPROMBUSOF |
PoReusPA |
r & 4 PROANET 10
SIW/
Aswascol & il SMATIC 300
& SMATIC 400

Bl SIMATICPC Bas
[ SIMATIC PC Stat ||

PR |
.

5V 3.28 dunou HW Config

mﬂgﬂﬁ 3.28 nelu Rack naaau Usenaulusae
- Power Supply PS 307 5 waul
- CPU 318-2

- Siwarex U-1

5 1 <4 o o = = P Y
YURDUABUIAD NISAIAT Address Va9M2 Siwarex U Laan1saana1iussvinuod

e
Qs

Siwarex U \#in Object Properties idanyii1 Addresses Tufitisaanls 256 &1 271 Saunm 2

Byte w38 1 Word fguil 3.29
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JUN 3.29 Yunausarn Address aq Siwarex U

Aeurludiuveslusunsulaveaaulusunsuluy OBl Tnasessudsdoyaruuion

sFcs9 Fuduudeniivevdmiudiudininian Function Modules w84 SIEMENS #faguil 3.30

B ! SIMATIC 300(1)
CPU 3182

= S7 Program(1)
{3 Sources

" g3 Blocks

A 1 .
3UM 3.30 daudsenauuealdsunsuvinaey Siwarex U

OB1 2 “Main Program Sweep (Cyde)"
T IR R

MO.HREQ RET.VAL  [-MWI0

B#16 BusY FM12.0
W#16: P#DBI1.
DBX0.0
B#16: RECORD BYTE 10

sU#l 3.31 nelu OB1
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o

9n3UH 3.31 anelu OB1 vziin1sfisufion SFC 59 wnldiinviavan 9 41 disil

v =l

- EN Wuwnniidesiidyaney RLO it vienfsanunsavinela

o

- ENO hudenyiheuunf asiidyqgy RLO aanainanil

= o v d'all’

- REQHuviidsTvuden SFC 59 srudeya Fedyyrgidunfiantdaniy
Souauey Pulse Wi wunauiilunseudoya Svunedu Bit

~ 10D Wsmuain Module Alddaantsly Peripheral Input (Pl) %38 Peripheral
Output (PQ) §ldikag 1Wien Address Fitfougaidundn & Address wiriulifmuaidu
Pl 1w &4 SFC 59 $ura1n Siwarex U lae Siwarex U fin1si3enld | Address (Susuil 256
Q Address sl 256 fifuintuisld Br#16#54 Tuguil 3.40

- LADDR v7il18un 33y Address wa3dta Siwarex U 9an3udt wniflélddndu
WH#16#100 vangia s W fadeyaidiuniifivuie 1 word 1aw 16 fie Jeyaduiavgu 16
1@ 100 A 16 a2 i1 256 1Uu Address w03 Siwarex U ’Lugﬂ*‘?’i 3.29

_  RecNUM ({ufildsamunivsiauazsey Channel 989 Module 7lLdaxsio Tnous
AMSUSFC 59 vimadwiususiaanaan Module 3uq Alidndusoafuvas SIEMENS us
f3U Siwarex U siamlu BH16#1F w3 31 vulaugni 10 thewdilva Process Values

Channel 1
DR 31 Process values channel 1, DR 32 process values channel 2
In data record DR31, the current process values of measurement channel 1 are
displayed. The design of DR32 is identical and the measurement values relate to

measurement channel 2, With the aid of the process values, the current statuses
and data in the scale can be observed.

sU#i 3.32 n3l4 DR31 uaz DR32

- RET_VAL @1illdd Error Code Hvurndoya vinfiu 1 Word 1ulavgu 16

#0874 Error Code aglumsnan 3.2, 3.3 uag 3.4
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Error Code Explanation Restrictions
(W#164...)
7000 First call with REQ = 0: No data transmission active. BUSY has -
value 0.
7001 First call with REQ = 1: Data transmission triggered. BUSY has Distributed [/O
value 1.
7002 Interim call (REQ irrelevant): Data transmission already active. Distributed /O
BUSY has value 1.
8090 Specified logical base address invalid: No assignment exists in -
SDB1/SDB2x or there is no base address.
#13199 3.3 Error Code (2)
Error Code Explanation Restrictions
(Wi#164...)
8092 ANY reference contains a type other than BYTE. Only with S7-400
8093 The module selected via LADDR and IOID is not permitted for -
this SFC. Permitted are 57-300 modules for $7-300, 57-400
modules for $7-400, and S7-DP modules for $7-300 and
$7-400.
80A0 Negative acknowledgment while reading from the module (i.e., Only for SFC 59 “RD_REC”
module removed during the read-access or module defective).
80A1 Negative acknowledgment while writing to the module (i.e., Only for SFC 58 “WR_REC”
module removed during the write-access or module defective).
80A2 DP protocol etror in layer 2, possibly hardware fault. Distributed 1/O
80A3 DP protoco! error for user interface/user, possibly hardware fault. Distributed I/O
80BO SFC for module type not possible 4
Module does not recognize the data record.
Data record number = 241 not permitted,
Data records 0 and 1 are not permitted for SFC 58 “WR_REC.”
This error can also occur when the SIWAREX U is addressed via
SFCs although IO communication is set as the type of commu-
nication.
80B1 Wrong length in RECORD parameter For SFC 58 “WR_REC”™:
Wrong length
For SFC 59 “RD_REC™
Specification > DR length
80B2 The configured siot is not being used. .
80B3 Actual module type is not the module type in SDB1L. -
80C0 The module has the data record, but there are still no data to be -
read
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A1579% 3.4 Error Code (3)

80C1 The data of the previons write job on the module for the same -
data record have not vet been processed by the module.

80C2 The module is currently processing the maximuin possible -
amount of jobs for a CPU.

80C3 Required resources (e.g., memory, and so on) are currently busy. -

80C4 Communication error: -
Parity error

SW-Ready not set

Error in block length calculation
Checksum error on CPU side
Checksum error on module side

80C5 Distributed I/O not available Distributed /O

80C6 Transmission of data record was terminated due to priority class Distributed /O
termination (restart or background}.

- BUSY-enilazdadnyanny 1 andndeudeyaliiase fvnedeyadu Bit

¥ aw 5 & Y oW %) & ay v
- RECORD aniifiunnfifudiann Siwarex U 1 GsliAudayalilu DB1 aasiudll

10 Byte

Parameter Declarotion DataTvpe  MemoryArea Description

REQ INPUT BOOL 1,0, #,0,L,  REQ=1;Readrequest
constant
101D INPUT BOE {,0.M, D L, D ofthe addrass area:

constant B#16#54 = Peripheral input (P1}
B#15455 = Peripheral output (PQ)

lfthe module is a mixed module, specify the
area ID ofthe fowest address. If the
addresses are the same, specify B#16#54.

LADDR INPUT WORD 1,0, M, D, L, Logical address ofthe module. With mixed
consiant modules, specify the lower of tha two
addresses.
RECNUN INPUT BYTE Q.M DL, Datarecord number {permited values 0 to
constant 240)
RET_VAL QUTPUT T LQ,MD.L If an error accurs while the function is active,

the retum value contains an error code, The
length of the data record actually fransferred
in bytes (possibie values: +110 +240} is
also

entered if the destination area is larger than
the transferred data record and if no error

occurred in the transfer.
BUSY QUTPUT BOOL Q.M DL BUSY = 1: Reading is not yet completed.
RECORD OUTPUT ANY I,Q.M,D.L  Destination area for the read dalta record.

With asynchronous execution of SFCE9,
make sure that the actual parameters of
RECORD have the same length information
in all calls. Only data type BYTE is permifted.
Note: Note that the RECORD parameter of
§7-300 CPUs atways required the full
specification of the DB parameters (for
example: P#DB13.DBX0.0 byte 100},
Omitting an explicit DB no. is not permitted
for §7-300 CPUs and causes an efror
message in the user program.

sU# 3.33 doyauns Parameter sinaq luuden SFC 59
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3.4.2 NAFUNUI9Y

#a99 1A 8N lUTLASUSUAI91A Siwarex U Wartumausalufio n15141 Rack 6

nageuiswlnanlusunsuriv Config HW wivlufnsaniiauuds Monitor Ageu PC agu

i 3.34 faguil 3.38

Lo\

15 SENSEf+]
1% SN

17 857
'*é Sig1-
10 EXC1+

20 EXC1-

-I..'\ﬁ-.,.*ﬁ‘ -~

gﬂﬁ 3.35 nAdau Siwarex ¥ (2)



sUfl 3.37 SFC 59 1ile Monitor
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5UTl 3.38 Al Siwarex U dandusinil DB380

99n3U# 3.38 Alu DB380.DW2 uilusimdnidalaildiiunig Calibrate
- 2 1 4w , v
\WosnAsenIsaseunsiemsiiesnu Insaseildlumslusunsusiely awnsaslsdann

nN13Anw" Datasheet 494 Siwarex U 7MHA950-1AA01 Tum151971 3.5

A151991 3.5 A7 Parameter 71 Siwarex U deuals PLC-S7

Byte | S7 output area | 87 input area
Channel 1

0 Not used BYTE cyclic counter

1 Not used BYTE status

2 Not used INT gross weight

3 Not used

4 Not used WORD digital value from the

5 Not used ADC

6 Not used WORD operating faults -

7 Not used asynchronous errors
Channel 2

8 Not used BYTE cyclic counter

9 Not used BYTE status

10 Not used INT gross weight

11 Not used

12 Not used WORD digital value from the

13 Not used ADC

14 Not used WORD operating faults -

15 Not used asynchronous errors
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31J‘7'l 3.39 Marker vasan8/lw

3.6 N15 Calibrate aniwas

@ o el o

g ¢ <l ' 1 9 4
lunns Calibrate Waniwadidesnegdarindie Automation Jslufidalusunsuuay
2 ¢ = 8 ar 1 = a o ] v oo
AN3 NS Calibrate lnangaa Jefosuszaruruiudioaauifisuresussmuayyimi
= (Y] @ 9/ 5 c?l) a A 1 5 i 9 a I3
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AuH1U PLC 16 uiagdaatiousonis RS-232 1977fa Siwarex lnanss wasnd 3, 4, 5 Aagun
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gﬂﬁ 3.40 Connection #1399 U®4 Siwarex U

SIWAREX U
RS 232C
HOST
(PC)
Max. 15 m (LIYCY 2 x 2 x 0,2) mm? o
‘) N 0o o
3 RXD1 P B 3 | o o
4 GND1 o > 3 —— 3 * &
5 TXD1 E E C E E 2 g &
:ﬁ--..-.---...-.-_-_--“-__--_-__.':'
L J
SubD
9-Pin
Figure 4-11 Connection of the PC

3Uﬁ 3.41 N1SAONDIN RS-232 Iaenisledany DB
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L

wylu

f Avarage value filter R
Limit frequence Ifg -2Hz .'J
Characteristic value {mev :J
Adjustment weight ‘l"m“
Zero digits l35m
Save data in EEPROM .
Decimal place for the remote |No decimal point (0000) =
display
Weight unit [t =l

gﬂﬁ 3.43 w1 Calibrate 1anwwag
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NFUN 3.43 daunfeena
o < o . - w1 @ al €
- Limit Frequence Wun1snN1uA Low-pass Filter WelnAusRunlnaniagas
11 Siwarex HAMILNUEN
- Characteristic Value \Jumdgygigussiuainaavadnanisad
- Adjustment Weight 1uAnimingeaaiinndeinld sseildoadn 200 Alansy

- Zero Digits Wue Digits Atululusunsudlobifilnanuinszyiiulnanwad &9
NNAITNAdeURuiaIssdalavinululuue By Pass vinluluaawadldlasulvanain
ueas wAlwanwad drnan WH#16#28DD fagud 3.41 FefeaudasAranniavg 16 Ll

31U 10 9zlar 10461
- Decimal Place for The Remote Display R anmanaiey

- Weight Unit Tidanwuaglun139

weight -
calibration diagonal

adjustment _ /

weight

adjusted scales
zero point N

he]

S

®

5 ” -

adjustment digits 0 adjustment digits 1 digits

2.427 65.535
Load cell full scale
not loaded

JUN 3.44 nsmleBuems Scaling nasannsaedn Calibrate
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nnsfudildnr 10461 Tu Zero Digits uazld 200 Alan3y 1y Adjustment

Weight Tunnalusunsy azuansA1 0-200 Alan3u 1Ju 10461-65535 pAisisndu 65535
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5Ul 3.46 melulusunsuuas PLCOT
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X0: SET
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Ju comm
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' eliets nirs
01 reset values I
02 select silos
03 check silos
| 04 start u
4
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o

sU#l 3.48 dunpumsvinaunu Recipe Tu SCADA
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NOTR: NOP O
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+ [gH SFC blocks // Infeed Step
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L "Actual Weight"
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<R
H
o "infeed valve"
H
AN "U643pID" . A2200L806.Sig
AN “Discharge valve"
of the project 31 - infeed valve
/7 Discharge Stcep
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x|
A
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/retrofit.html
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“N1530815UUU Profibus” (Online).
Available : https://riverplusblog.com/2011/07/11/plc-protocal-N1s
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“seuu SCADA” (Online).

Available : http://mechatronnic2day.blogspot.com/2015/03/scada-
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“PLC (Programmable Logic Controller)” (Online).
Available : https://www.amci.com/industrial-automation-resources/plc-
automation-tutorials/what-plc/

“HMI Programmin” (Online).

Available : http://www.energyscopethai.com/hmi-programming
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