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Abstract

This project presents an implementation of human machine interface (HMI) by
utilizing TIA Portal software for bageage conveyor system at Nakhon Si Thammarat
airport. The implemented HMI running on a touch screen modeled SIMATIC IPC477D
consists of sixteen operator graphic pages and- thirty-one pop-up windows. The
operation statuses of main equipment including conveyors, programmable logic
controllers (PLCs), horizontal diverter units (HDUs), X-Ray bageage scanners, baggage
position sensors, tower lamps, emergency stop switches, and lighting lamps are
monitored in the created HMI pages in real time. The alarms for the baggage conveyor
system are also notified on the tower lamps and the HMI. In addition, the periods of
run time of all conveyors are stored for preventive maintenance, and the number of
baggage is counted at several points on the conveyor travel path to prevent the
baggage loss. In automatic mode, the operations of all conveyors can be controlled to
start or stop by using the implemented HMI. Moreover, the operations of all conveyors
can be controlled simultaneously in the automatic mode, whereas the operation of
each conveyor can be controlled separately in manual mode. Experimental test results
at the real site verify that the functions of the implemented HMI are agreed with the

owner’s requirements.

Keywords : HMI, TIA Portal, Nakhon Si Thammarat Airport, Conveyor
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4. Work Area fuiamsuasevisawnlaluswnsy
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2.3 wuaAnvasevdule [2]

2.5 MBI FUREYDITUAN 9 [2]
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HMI (Human Machine Interface) Ain N15199USINAUTENIN PLC Programming U
-4 = § <t = 1 . = o a 3
\P509ABLRIABSRINTEAT1 HMI (Human Machine Interface) Tnetiaaufinwmesundu
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sugnamnssuluiagduiiounnusuianaziissuuarvaudalulf@ild PLC (Uudh
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1. Communication (A15@9a19)
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sU#l 2.6 Communicate(n13@eans) v8 HMI [2]

2. Collect (N15LAUAT)
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annsaiudeyanszuaunisudadig q luguuuulng Excel saulutansidnfisteya

1 ¥ o1 o g v o | 1l

(Data logger) H1uM4 Web Browserlsiagsingmeviiliazaanlunisnsiuteya wildlaegn
wihaulaundn dauanduzun 2.7



06 0030
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gﬂw 27 m‘nﬁwagauwﬁwa HMI [2]

3, Connect (n3tausie) fauansluzuil 2.8
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2.4 STUUAEWIUAAEINTZLN

o o o | v < <
sEuUaNdes (Conveyor System ) fig syUUNSUUAINUTENOUMELATOINATIATNNTD
= v oW o voad & 4 gy ' 1 '
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2. Horizantal Diverter Unit (HDU) [5]
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g‘d‘ﬁl 2.11 f7ag19 Horizantal Diverter Unit (HDU)
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3. Wy uidauuuty (Tower Lamp)
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1.2 ATAANTENSU MO MBW Start @BNIUAYWIUILLSUYIIUTNAazAIn189lY

= 1/
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2. Andae Ae zAnAnallnssuULLLAANIT Fault ¥3e Jammed Iaga1n1s Fault
Wnaninpnaravinliuswmasiuiine nts Fault 1e waznns Jammed duil 2 wuude 1. ifin
nnnsediufeaewwilvlusolila 2. 1AnaineTes X-Ray dudduluimeiauiees lay
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3.1 AumINTENIU Ao @ewiumdmgnvinnuiazil Awandlugun 2.12-2.14

JUN 2.13 ee Tower Lamp #iLAS X-Ray
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= o ) v
3UN 2.14 51987 Tower Lamp UUARIUAL

4. Yungaanidu (Emergency Stop)

Juyeagnidwudugnidudlidmsuiiangandudi 9 wenadudaigwiuyn

L
=l =l 1 a

o 3 1 EJ o el A
angrnuIgmeavinuiaiie Tneduinzilognaneqalugendigq Awandlugun 2.15-2.17

Y 9
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gﬂﬁ 2.17 #7989 Emergency Stop 7 Make up Unit
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5. Wl@slannsateuiwas (Photo Electric Sensor) ﬁauam’tugﬂﬁ 2.18-2.19

o o ) bt + A oA & a
Wuwwwasnoinmadunszsidindnszidvuaieniunseldienag laluludeu
TUSUNIUAIVANNTEUIUNITNSYINUNINLAYEIaE N Ul AL TULED S AL ARBY UNENIWIUYN
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#7

L 1

JU# 2.19 #eea Photo Electric Sensor fiRnuuaeny

a
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nsziazgnandssanaeniuusnidiuniuiesaieniu (Levell) lnelaaruteadn

A 4 i - o <
WNNBNEHLATEY X-Ray fauandlugui 2.23-2.24

A 1 d - 1
JUN 2.24 Fosinsuithruininlurasaieniu
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i 2.25
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Wadoansnagldidunis Bypass Line aziinuia (Horizantal Diverter Unit :HDU)
o a . 4 + o a . L] a
\eUanae Main Line nszifinggndndeauinig Bypass Line unu dawansluzui 2.26-
2.27
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Ui 2.27 Autlalamaitedneluld Bypass Line
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szugadoanluwsniasldiauigasiiumdulnssengndeldisesdriinsziradtrmtane
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nysdlumihideulunsedhluiimdedagdounugiulududiiu Muansdugui 2.29
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5UTl 2.31 wthaeves Operator (Level2)
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=

. o a o ) p & v
Make Up Unit 8rluluuiiingszidansedsiiludunsie Operator fiagna Reject w5061
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JUN 2.35 angwurmuUBnYied
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sUTl 2.36 Make Up Unit
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U4 3.4 TUsunsu TIA

u

AAUUY Drawing gﬂﬁ 193 LLasmmﬁaammeﬂﬁﬂﬁﬁaan’m}ﬂﬁﬁmmﬁa
Wou Alarms, aaunisalvineuyes PLC . fafdunistunsadi, sanudilusfianeniurinau
| anurnisdaUavsamassiniasnadndlunisaununssdwitlidaunsfinuanana (HMI) 7
Ivhnsepnuuuilodeaunasuanainmie 16 win 3uTm'5LLUUQW°‘§u (Popup) 31 %t
laun

-wt1 Home

"1 Overview

i1 TCO1

-1 Bypass Eds

“Ut1 Main Eds

w1 Make Up Unit

-1t PLC Overview

W1 System Architecture
-1 Single Line Diagram

- Lighting System
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-1 Alarms

-#1 Bag Count

RYivg Legend

-wi1 Bag Archive

-1 Maintenance

- Popup @ngwIu 26 w1

- Popup Make Up Unit (MU) 1

- Popup Lﬂ%la\‘i X-Ray 2 Wi

- Popup HDU 2 Wi

o a ¢ v = U <
3.3 nsnuuanIiinesanedslunisairseudule

\igpanuuumiinge HMI asunuanavi i dunausialuisesd Tag 9nlusunsy

! J =l ' a fY . a . o o
Simatic 7 (S7) ¥138UNNYBIAINTILLABTD1983 (Mapping Tag) Tu HMI Myin1seanuuu

C’ff L ':1
Fuanlulusunsy TIA fanaasluns199 3.1

A19199 3.1 Tag Mbwnlgluniinas HMI

RUNNING

No. | Tag Name Description Data Address
Type

1 | DEVICE DB_TC0101 | Lasean1uzIsviteuyaessuy Int ~ | %DB100.D
PROGRAM_STATUS s | anawnufiviavisin 7 & BWO
STATUS INT

2 | CONTROL_SYSTEM ¢ | laanidunnausenisyinaussuy Bool | %DB201.D
SELECT LINE drunu BX1.4

3 | DEVICE_DB TC0101_ | wamsaniusvasssuvataniuly Bool | %DB100.D
PROGRAM_STATUS s | Iusm Remote BX2.1
REMOTE

4 | DEVICE_DB TCO0101_ LARIAONUTTDITEU A BN LD Bool | %DB100.D
PROGRAM_STATUS s | #3auvinau BX2.0
READY

5 | DEVICE_DB_TC0101_ LARIANTUYTBITEUVATENULTD Bool | %DB100.D
PROGRAM_STATUS s | mMasinau BX2.2
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6 | DEVICE_DB TCO101_ | wansanuzvesszuvatenuiilony | Bool | %DB100.D
PROGRAM_STATUS s | Tulnuauszudnnasanu BX2.7
PW_SAVE

7 DEVICE_DB_TCOlOl_ LLﬁW&ﬁmus‘UBQWUUﬁWE}WWULﬁB Bool %DB100.D
PROGRAM_STATUS s | 1inn1s Cascade Stop BX2.6
CAS_STOP

8 | DEVICE DB TC0101_ | uansanugvasssuvatanuiile Bool | %DB100.D
PROGRAM_STATUS s | tinn1s Dieback BX2.4
DIEBACK

9 | DEVICE DB TC0101 | WAAEnIULY89seuuaIswIuINi] Bool | %DB100.D
PROGRAM_STATUS_s | nsuiiiineg BX2.5
JAMMED

10 | DEVICE DB TCO101_ | Hapean1useossutasnuiile Bool | %DB100.D
PROGRAM_STATUS s | T2UUEEWIULANAIINNANAIR BX2.3
FAULT

11 | DEVICE_DB TCO101" | Wa@dan Uz a3 UuaIeNIMLD) Bool | %DB100.D
PROGRAM_STATUS s | n1snadu Emergency Stop BX3.1
EMER_STOP

12 | DEVICE_DB TCO101_ | LAMNADULYDITZUUAILNIUAT Bool * | %DB100.D
PROGRAM_STATUS s | nunflidion BX3.2
MODE

13 | DEVICE DB TC0101 | denlyfiszuuaanuagiulvg Bool | %DB100.D
PROGRAM_COMMAN - | Manual BX4.0
D_cMANUAL

14 | DEVICE DB_TC0101_ | dssnilsiszuuanswiuaglulym Bool' | %DB100.D
PROGRAM_COMMAN | Auto BX4.1
D _cAUTO

15 | DEVICE_DB_TC0101_ | fi1da Reset svuuansmy Bool | %DB100.D
PROGRAM_COMMAN BX5.1
D _cRESET

16 | DEVICE_DB TC0101_ ﬁmu‘tﬁwwmamum{ulu Bool | %DB100.D
PROGRAM_COMMAN | %14 7Unti BX4.2
D cM_RUN_FW

17 | DEVICE_DB_TC0101_ | dssnulsiszuuanawiumsply Bool | %DB100.D
PROGRAM_COMMAN | N19A1u%&3 BX4.4

D_cM_RUN_RE
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18 | DEVICE_DB_TC0101_ | dssulsiszuuanemumynyanu Bool | %DB100.D
PROGRAM_COMMAN BX5.0
D_cSTOP

19 | DEVICE_DB_S01 WEASEN UL YD WYULTDS Bool | %DB100.D

BX306.0

20 | DEVICE_DB_HDUO10 | uansdnnuzved HDU ienfex Bool | %DB100.D
1 PROGRAM STATU | #i191u BX272.0
S_SREADY

21 | DEVICE_DB HDU010 | wansaniuzves HDU wefuile Bool | %DB100.D
1 _PROGRAM STATU | LUa BX272.4
S_sARM_OPN

22 | DEVICE_DB HDUO10 _| uamsanugves HOU Weimidlatin | Bool | %DB100.D
1_PROGRAM STATU BX272.5
S sARM CLS

23 | DEVICE_DB HDUD10 | Lansanizaes HDU dienaty Bool | %DB100.D
1 PROGRAM STATU | Emergency Stop BX273.0
S sEMER STOP

24 | DEVICE DB_HDUO10 | uansanugwes HDU eruiln Bool - | %DB100.D
1_PROGRAM_STATU | tinAuiawan BX272.6
S_sPOS FAULT

25 | DEVICE_DB_HDUO10 - | uassdniuzwes HDU Wle HDU ifin | Bool | %DB100.D
1_PROGRAM_STATU | AnnuAawaIn BX272.3
S SFAULT

26 | DEVICE_DB HDU010 | uamdgniugess HDU hb agﬂu Bool | %DB100.D
1_PROGRAM_STATU. | luaia Remote BX272.1
S_sREMOTE

27 | DEVICE_DB_HDUO010 - | Wansanugvad HDU Li’jaaeujmu Bool | %DB100.D
1_PROGRAM_ STATU | lvmnfiidenls BX273.1
S_sMODE : )

28 | DEVICE_DB_HDU010 | \&enl¥ HOU eglulua Manual Bool | %DB100.D
1_PROGRAM_COMM BX274.0
AND_cMANUAL

29 | DEVICE_DB_HDU010 | &enlv HDU aglulvun Auto Bool | %DB100.D
1_PROGRAM_COMM BX274.1
AND_cAUTO

30 | DEVICE_DB_HDU010 | &ssulsf HDU dWaeen Bool | %DB100.D
1_PROGRAM_COMM BX274.2

AND_cM_ARM_OPN

&3




31 | DEVICE_DB_HDUO010 | &aa1ul HDU Yeudn Bool | %DB100.D
1_PROGRAM_COMM BX274.4
AND_cM _ARM CLS

32 | DEVICE_DB_HDUO010 | Asulvianewiuuu HDU vhatu Bool | 9%DB100.D
1_PROGRAM_COMM BX275.3
AND_cM PAD RUN

33 | DEVICE_DB _HDUO010 | dssnilanemnuuu HDU ven Bool | %DB100.D
1_PROGRAM_COMM | ¥i191u BX274.6
AND_cSTOP

34 | DEVICE_DB_HDUO10 | fiads Reset HDU Bool | %DB100.D
1_PROGRAM_COMM BX274.7
AND_cRESET

35 | DEVICE DB_HDUO10 | udasaniuzaay HDU iiloras Bool | %DB100.D
1_PROGRAM_STATU | ¥13a 1t BX272.2
S SRUNNING

36 | DEVICE_DB/HDUO10 - | wansanuzes HOU fistamun 3 Int | %DB100.D
1_PROGRAM STATU BW270
S_sSTATUS_INT ,

37 | DEVICE DB EDS_MAI | uamsaniusiaios X-Ray lewsan | Bool * | %DB100.D
N_PROGRAM STATU | ¥in41u BX290.0
S SREADY R

38 | DEVICE DB EDS_MAI | uaaqaniusiasos X-Ray wieidn Bool™ | %DB100.D
N_PROGRAM_STATU | AaauHanale BX290.1
S_SFAULT

39 | DEVICE_DB_EDS MAI | uaedn1uzia3es X-Ray iilefinns Bool' | %DB100.D
N_PROGRAM_STATU ﬂﬂﬂqu Emergency Stop BX291.0
S _sEMER STOP

40 | DEVICE_DB_EDS_MAI | Wansdniuziaied X-Ray \le Bool | %DB100.D
N_PROGRAM_STATU | anewulumaded X-Ray vy BX290.6
S sCONV_ON

41 | DEVICE_DB_EDS MAI | wamsaniugia3os X-Ray iile Bool | %DB100.D
N_PROGRAM_STATU | nsziithmg BX290.7
S_sFOUND_BAG

42 | DEVICE_DB_EDS MAI | wansannugin3es X-Ray (e Bool | %DB100.D
N_PROGRAM_STATU | nsuilhfinnneluedes X-Ray BX290.5

S_sBAG_JAMMED
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43 | DEVICE_DB EDS MAI | uansaonuzia3ed X-Ray Wileipdes | Bool | %DB100.D
N_PROGRAM_STATU | X-Ray w¥euilagunszididnan BX290.2
S sSYS RDY RCV
44 | DEVICE_DB_EDS MAI | uansan uzla3os X-Ray iflewrdes | Bool | %DBL00.D
N_PROGRAM_STATU | X-Ray w3auilagdensziiieaniy BX290.3
S sSYS RDY_SND
45 | DEVICE DB EDSM_ST | uamsaiaiusinias X-Ray davan 5 |  Int | 9%DB100.D
AT INT a BW312
46 | RTM_DB_TC0101 _CTI Srudlifianenuyh el Int %DB205.D
ME Wanan BW2
47 | RTM_DB_TCO101 MA | S1tnutiliasgaiatewiuviany Int | %DB205.D
X_HR 1% BW6
48 | RTM_DB _TC0101 RE | Reset Srunudlisimares Bool | %DB205.D
SET AW BX0.0
49 | RTM DB_TC0101 ST | @iadnaudiluafueniiimualiay | Int. | %DB205.D
ATUS_INT fida BWS
50 | ALARM DB CS01 _EM Li‘jaﬂmﬂqu Emergency Stop 2% Bool | %DB101.D
STP LARIWIUMLALITING L BX0.1
51 | ALARM_DB DS01 ST | wamsaniug Tower Lamp ddefiu | Int | %DB101.D
SHNT Wavsin 3 @ BW22
52 | TCO101 Alarm L3stdsuatewiuadssiin Int %DB101.D
FAULT/JAMMED nstawaIanIonseilRnaaw Il BW24
STATUS 7
53 | HDU0101 FAULT Alarm H3sReu HDU (inAu Int %DB100.D
NANAIA BW280
54 | EDS MAIN LINE Alarm Wi sfouipies X-Ray i Int %DB101.D
JAMMED STATUS nseilhAnneluades BW25
55 | TC0109 BAG FILLED. | Alarm udaiiteuidlofinsziingnifia Int | %DB101.D
W luaenau BW75
56 | TC0109 BAG LOST | Alarm udadoudlensaitmely Int | %DB101.D
VINFWWIU BWZ271
57 | TC0101 SHOULD Alarm wisfieudloananiudndes Int %DB101.D
MAINTENANCE miﬁ%ﬁﬁmss&amﬂﬁq BW30
58 | EMERGENCY STOP Alarm Lﬁ'aﬁm‘iﬂmﬂm Emergency Int %DB100.D
FROM CONTROL Stop BW271
STATION 01
59 | LED ON WARIANIUL On 4 PLC Bool | %DB102.D
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14. %1 Alarms
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