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Cooperative Project Title: Control System Improvement for Conveying Milk

Powder in Chocolate Malt Beverage Production
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ABSTRACT

From the fire accident occurred at a ready-to-drink tea factory in November
2017, the chocolate malt beverage production is required to rebuild. This project
aims to improve the control system for conveying milk powder in a part of rebuilding
the beverage production. The proposed improvement involves migration of a
programmable logic controller (PLC) by replacing SIEMENS S7-300 313C-2DP with
SIEMENS S7-1500 1512C-1PN and implementation of a human machine interface
(HMI) by wusing ‘a touch screen modeled SIEMENS TP1200 Comfort. Moreover, a
control cabinet for installing and wiring the PLC and touch screen is also
implemented. Results from both Factory Acceptance Test (FAT) and site acceptance
test (SAT) confirm that the improved control system can operate in accordance with

the owner’s requirements.

Keywords: Control system, Improvement, PLC migration, HMI implementation, Beverage

production
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Module CPU 313C-2DP
Supply voltage 24vDC

Digital Input (DI) 16

Digital Output (DO) 16

Analog Input (Al) | For U/I -

For R/RTD -

Analog Output (AO) -

Interface MPI/DP

Associated Programmming Package STEP 7 as of V5.5 + SP1 or
STEP 7 as of V5.3 + SP2 with HSP 203
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CPU Processing For bit operation 0.07 Microsecond

Time For word operation 0.15 Microsecond
57 Counter Number 256
Counting Low limit |0
rang High limit | 999
S7 Timer Number 256
Time Low limit | 10 millisecond
setting rang | High limit | 9990 second

IEC Timer Number Unlimited

(Limited only by main memory size)
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© Siement AG, 2013 All Rights Reserved.
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Module TP1200 Comfort
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Upper limit 28.8 VDC
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Resolution 1280x800 Pixel
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Module CPU 1512C-1PN

Supply voltage 24VDC

Digital Input (DI) 39

Digital Output (DO) 32

Analog Input (Al) For U/l 4
For R/RTD 1

Analog Output (AO) 2

Interface PN

Associated Programming Package TIA portal V15

CPU Processing time For bit operation 48 Nanosecond
For word operation | 58 Nanosecond

S7 Counter Number 2048
Retentivity Can be set
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S7 Timer Number 2048
Retentivity Can be set
IEC Counter Number Any (Only limited by the main
memory)
Retentivity Can be set
IEC Timer Number Any (Only limited by the main
memory)
Retentivity Can be set
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The projectfiibrary haz a TWA Portal project version V14 SP1.

o use thiz projectlibrary with TIA Portal V15, it will be upgraded to TIA Portal
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raded
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Al 3.10 wihsinsuansdeyaseagiduanaunisusuuselusunsy

23



- v v ) @ < = v
iionm OK uazusinguihsnuanenszuaunsuiuusalusunsudaning 3.11 feazly

VATNNSANTUNNSSEUENY

L4

16%
Importing data into the new projectlibrary.
Remaining time in seconds: ?

[ concel |

“

= 9
AR 3.11 uannszuun1sUTulslusungy

TusethanisuSelgelusunsumuauiivsingdredfuil Wunisusuuplusunsuann
Tusunsu TIA portal V14 SP11Tu TIA portal V15 WWesaintuvaiziunszuiunisinauty
Jrin1sUsuYgeszuudiadldaansiuag TIA . portal V14 SP1 @lswdeninlafndanisldeu

ganmka5 TIA portal V15 Juimsuisusslusunsumunuanasinudunoulis

a a s 4 C!; s i as 1 8/
wasa1nnIsUSUUTIlUsUN AN 17 3.12 Falusunsusandidsasliaunsaldauly
v d 1 v Ad s 1 1
mspuaNszuYlaiaRInAnuuenasuagULuunsTdnumenduasnim SN
unggulml vidlfiianisidouves Tag address  Tuueilandunisldan Sadndudesdanis

a9 Address Tidauleanunisyiraruvealuswnsuluvonmiasiv

Aremation

Fomi MR Ven s Osies  Optees  Tesh  Rismen Mol
« X N1 (A K RS et D e B W L]

} P L e il M %

w
h Oe-xor Bneromy
= RE_2CRIN0N )

n

AL

Ffarcdenri

2 A hoperties  [Nints L] % Diagrostics
C i

AN 3.12 wee Project view #6331nN15UTUUSS

24



s 1 d 1 s
fog1ennsiaau Address wadluswnsuly Data Block 47 (DB47) WUINWEIAINIT
(v 8 o 1 s dl
Uwﬂ;aiﬂmﬂ'ﬁuua"g $1UIU521UV99 Address Tuuna Data block HANLANA1SAULEBIIA
- di ] 1 1 ] o = 8/ =¢I
LAANISLAD UMDY Tag aawa’lﬁiﬂnmsaﬂuammmmumsmuamswlm PIINNT

1 P - o ot AJ i ° A 4 @
MTIFDUNUIINTLEDUVDY Tag WaIndmTunaIndnsldnuesguIu Tag NLANANNU

“TOF_DB"
TOF
“Tag_Start* L= “Tag_Status*
| | IN Qf—< )—I
“Tag_PresetTime" —| PT ET |— "Tag_ElapsedTime"

AR 3.13 sarfunanlurensuas TIA Portal

Tun it 3.13 dadunailusondnas TIA portal # Tag AU uau 4 A Ae PT ET

= 17 P ° o e v s
IN wag Q Fslunsldaudisvhudenvesiduaiuily asusing Data block vesatuLIa

2
LY
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AmuUsuoIdunaity Data block Fuvndetiesas maildwilvifAnnisideuvesiiumus

Address dsralinisianueealdsunsuluanuisomiiulaauasudinu

TON_RHO1V02
Name Data tybe : 'Offset  Starevalue Retain Accessible f... Writa... Visiblein ...
1 @ v Static
2@ T Time 40 TEOm ™ (v (v V)
3 @ns ET Time 8.0 TS0ms )] (v ™
4 @ IN Bool 1241 false )] (v
5 @n Q Bool 122 false )] (v

AT 3.14 Data block 71 47 vasauiailugenduas TIA portal
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Address Declaration Name ) ) Type Initial value Actual value Comment
00 in N BOOL FALSE FALSE
30 in BT TIME THOMS THOMS
80 out Q BOOL FALSE FALSE
30 out ET TIME THOMS T#OMS
120 stat STATE BYTE B#1670 BF16%0
140 stal STIME TIME THOMS T#OMS
8.0 stat ATIME TIME THOMS TAOMS

:J L2 L% L3 L3
AT 3.15 Data block 1 47 wosstiunailugensiuag Simatic manager

A ] J s A o 8/ o s s s
PNMNA 3.14 Uay 3.15 wuinaa Offset apsiuusndndudeslddmsudniviaaily
Data block @eWAKIs TIA portal HAluiviniu Address vassiauUslu Data block s
goWAWI$ Simatic manager dawalinisudseyasenitsudsludiumvquiiueaduay

) 2 1 o M w b G oA ' < a v
drueuiduloliannsavild Wusunsudeinfiunsliasunansguiunisngnideull

) ' o P P i

feod1ansideures Address Tuniwil 3.16 wag 3.17 ¥e4 Data block 91 21 9giiudn
o w ot a o w v VY S|
81AUve3 Address 113 2 WsunsuiFsdiAuamIgnaessunsensiaiiduiiaily Address #
56.0 Yeslusunsu Simatic manager 1ne TON. PT Tu Data block uaswowaws TIA portal

V15 M5y Address 1 58.0 wandunuinil Address & 60.0

Address Declaration Name Type Initial value Actual value Comment
460 stat RV01.MODE BOOL FALSE FALSE
461 stat RVO1 AUT_START BOOL FALSE FALSE
462 stat RVO1MAN_START BOOL - FALSE FALSE
463 stat RVO1 RESET BOOL FALSE FALSE
464 stat RVO1SIM BOOL TRUE TRUE
465 stat RVOT FAULT BOOL FALSE FALSE
480 statin STAT93 OPEN BOOL FALSE FALSE
481 statin STATG3 CLOSE BOOL FALSE FALSE
500 satout STATG3 ACTION BOOL FALSE FALSE
501 statout STAT93 OPENED BOOL FALSE FALSE
502 statout STAT93 CLOSED BOOL FALSE FALSE
520 stal STAT93 MODE BOOL FALSE | FALSE
521 stat STATA3 ACTIVATE BOOL FALSE FALSE
522 stal STATGI MAN_ACTIVATE BOOL FALSE FALSE
523 stal STAT93 RESET BOOL FALSE FALSE
524 stat STATS3 SIM § BOOL FALSE FALSE
525 stat STATS3 FLAGT BOOL FALSE FALSE
526 stat STAT93 FAULT BOOL FALSE FALSE
540 stat STATGISTAT INT 0 0

560 statin STATG3 TONIN BOOL FALSE FALSE
580 statin STATS3 TONPT TIME #OMS #OM!
620 stat.out STATG3 TONQ BOOL FALSE FALSE
640 statout STATIITON.ET TIME TROMS THROMS
680 stat STATG3 TON STATE BYTE BFI6#0 B#16#0
700 stat STATU3 TON STIME TIME THOMS THOMS
740 stat STATG3 TON ATIME TIME THOMS THOMS
[4:2Y) !ﬂ =S IEF H[ v U

80.0 stat FLAG[0] BOOL FALSE FALSE
801 stat FLAG[1] BOOL FALSE FALSE
80 2 stat FLAG[2] BOOL FALSE FALSE
803 stat FLAG[3] BOOL FALSE FALSE
804 stal FLAG4] BOOL FALSE FALSE
80 5 stat FLAG[5] BOOL FALSE FALSE
806 stat FLAGIE] BOOL FALSE FALSE
80.7 stat FLAG[T] BOOL FALSE FALSE
820 stat FAULT BOOL FALSE FALSE
821 stat batchslr BOOL FALSE FALSE
822 stat batchstp BOOL FALSE FALSE
823 stat SERVICE BOOL FALSE FALSE

A 3.16 Data block 7 21 vaaewsuas Simatic manager
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Name Data type Offset Start value Accessiblef.. Writa.. Visiblein .. Setpoint Supervis.. Comment

Retain
59 @ = FAULT Bool 465 ™ ] ] ]
60 @ ~ STAT93 VALVE 480 - =2} 2} 2]
= ¥ input
= OPEN Boal 480 ™ ~ Wl (v
" CLOSE Bool 481 (=] W~ v 2]
s ¥ Output
= ACTION gool 500 =] ~ )
»  OPENED Bool 501 ~ v v ™
= CLOSED Bool 502 ™ =) W )
*  InOut
" ¥ Static
*  MODE Bool 520 ™ =) 3} 2]
" ACTIVATE 8ol 521 =] =2} ~ [vl
= MAN_ACTIVATE  Bool 522 =] ™~ ™~ =)
= RESET Bool 523 ] =2} W [+
" SIM geol 524 [~ ] =2} )
= FLAGI gool 525 =] 2] ™ [v
®  FAULT Bool 526 ] 3} o3l )
8 STAT int 540 E (] V) vl
a ¥ TON TON_TIME 56.0 Iv] v v
= PT Time 60.0 ] o~ ] v =)
» HET Time 640 120ms ] 3] )
» 5 Bool 681 [~ ] i~ 2} )
o Bool .« 682 - [¥! )
T I ™7 | T cd
* FLAG Amayf0.7] ofBool 740 =2 v} ¥
= FLAGIO) Bool 740, [~ ¥ 2] -
= FLAGIY Bool 74,1 1~ ] 7] 2 v
= FLAGET) 8ool 742 ~ =) 2] [
= FLAG[3] Bool 743 ] ~ 2] )
. FLAG() Bool 744 ~) e v 1
= FAG[S] Bool 745 M v i~ ]
* FAGEs] 8ool 7456 =] 2] &) =
= FLAGIT) Bool 747 “ 2l =2 ~
FAULT Bool 76.0 ~)] 2] ™ =)
batchstr Bool 76,1 =] ¥ vl (v
batchstp Baol 76.2 " =] 2 3 ~
SERVICE Bool 763 foiie =] 7} 2] ™

A7 3.17 Data block #i 21 voswansiwas TIA portal
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deuthesruuvesgua Sannsansiadadyyiandr/eonainiiueadsiniiansuiudenm
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A

Time

Date

12:43:29 AM_1/7/2019

Status Text

12:43:26 AM 1/7/2019 [0 SHO1VO3 Fault
12:43:13AM 1/7/2019 10 RHO1VD1 Fault
12:43:11AM 1/7/2019 [0 RHO1V02 Fault
12:43:11AM 1/7/2019 10 ALARM MPso
12:32:01 AM 1/7/2019 10 CBO1VD2 Fault
12:31:41 AM 1/7/2019 10 BDO2RVO1 Trip/Fault
12:31:41 AM 1/7/2019 [0 BDO2VBO1 Trip/Fault
123141 AM 1/7/2019 10 BDO2FO1 Trip/Fault
12:31:41 AM 1/7/2019 10 BDO1RVO1 Trip/Fault
123141 AM 1/7/2019 10 BDO1VBO1 Trip/Fault
12:31:41 AM 1/7/2019 10 BDO1FO1 Trip/Fault
123141 AM 1/7/2019 10 SHO1VBO1 Trip/Fault
12:31:41 AM 1/7/2019 10 CBO1 Trip/Fault
12:31:41AM 1/7/2019 10 RHO1VBO1 Trip/Fault
11:58:49PM 1/6/2019 10 EMERGENCY_SP01
11:58:49PM 1/6/2019 10 EMERGENCY
11:58:49 PM 1/6/2019 10 ALARM TP

Acknowledge group

cocoocoocococoCcOOCOCO OO

| 4 10 SHO1V01 Fault
t:5 12:43:28 AM 1/7/2019 IO SHO1VO02 Fault
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