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PLC symbol naming rule for auto generation of Plant model in PLC simulation

Hyeongtae Park - Ginam Wang - Sangchul Park

ABSTRACT

Proposed in the paper is an automated procedure to construct a plant model for PLC simulation. Since PLC
programs only contain the control logic without the information on the plant model, it is necessary to build the
corresponding plant model to perform simulation. Conventionally, a plant model for PLC simulation has been
constructed manually, and it requires much efforts as well as the in-depth knowledge of simulation. As a remedy
for the problem, we propose an automated procedure to generate a plant model from the symbol table of a PLC
program. To do so, we propose a naming rule for PLC symbols so that the symbol names include enough information
on the plant model. By analyzing such symbol names, we extract a plant model automatically. The proposed
methodology has been implemented, and test runs were made.

Key words : Programmable Logic Controller(PLC), Plant model, Simulation, DEVS, Virtual Factory

2 %

E =F.9 Programmable Logic Controller(PLC) A[Ed|o]4S 37| 23k 24 E(Plant Model)& AF5-0 8 WAISh= A}
of ol 7ldsgie), PLC Z2 191 342 Alofohs 2] Tt Arolv] 1 AHE 34 2uo] ot ol AR Tgteln
QA 7] whizell AlgeloldE flsiils PLC 2 1io] thgshe 374 dlo] WiEA] Fesitt AF71A] PLC AlEdloldE
9l 374 2AS gAY A FRek whlow mule HRlont ok B wela gHRAo) St ofs) 3 ABelold
Ao] ST o]l ofe}ge F2ap] Sfs) e PLC 2 12le] Aelo](Symbol table)2ite] FARES AHE02
A gok= IS AR o]E 8l PLC 4lEo] 374 HEo] S Qg ARE A7) PLC AH1E9] 27 21 Al
th Y= AE HAEE BARRO RN $F BEE AFOR 25T 4 glon 71dt oA 3L tido R s 2k
ZF90] : Programmable Logic Controller(PLC), Al&do]A, 3% 24, /O model

1. M B Y-S Hlell FAe] Al AN Ak 71s2] Fdoll =

H 712l adie] Az 2ele o 7ls 25 =R ol

Adf A3 Al < AzAAE 710} AE & AEEL ARs AR AlRE, S1Eal HA] AR A
= Alofste ASrE Alo] Ao 5o Assh Ao

* 2 A AR AR ek Al T 1ae] E3 AjAElolct o) 1ol AEs}

© 2 £ ¥ 5 th(UD080042AD) S =5
AAF glolo] 120 = ylRo] ExlE]y]| ulik =ofal
20084 5 202 A<=, 20084 129 13 A= aat =el &= Mol T el o

Dotzgiatn Ab T} jskel 2} she gRI0] AN EE BAS Aedez g & 4
D opefsta AR A AT B A Qo] thek AV 5 AFL HIEA] o] Ao} ik,
LI GAMALT Fe A 7148 a0z sjas] ofele B2t
SAIA R} uhArE g Al2Eo] Tielat BA1S 9Jat WpAel =E oA
E-mail; scpark@ajou.ac.kr A Al gF oA Aol B8ES FAZOR A

HMi72 M4z 20084 128 QEID



HESE) - X[ - HEARM

o=

ASHAY BEAH 7], AAEY oY AR 9 AlE &
A Adok=tl R8skt 2824 2= ARENA, AutoMod
o LT Thefgt AlEdold Aojrt Al Al2E 9] A
S04 e AT, ofel AlE ol Qlof A
QIofel ko] We] wopSoizich, et Akt Al
Of A AU 50 B0 ARRE v Fae] A
Aol7) 7] wlEol Ak 2hele] Tzl ehAolAe] B
A E2 Wollth. ol Sof A4 AW AlLHE BE
Programmable Logic Controller(PLC) X2 13]of 9]3
AT QAT HEH AR AolSe ZaA)
2 Npole] =Rl o] B0 Ao] 2AS thery
OS2 HARITH

A Ao} Z1sollA 7Y At g " 2
PLCO Sl Aoj=i A4 ALHE BAHOR 25l
= 9o JAS2 F4E% PLCE 47149 Ladder
Diagram< ZHsich S7b402 Rkgsh= 3l 329
AE2 ERsky] ffsl PLC= w242l 71A0)7] wzoll
o], 28 A5} 24 270 Kol ZE ol Shte)
321300 PLCOA] 252t uf, Balglo] 27l Kol
& B ek m2Iw A0S JYoR Sole )
Al Alzo] w7t &F 2 dejo] Hloleyt whd
Boolean 27& afoil Fick. Hgo] v 9 29 °
glo] glolE AR 205 A7 F9F AEA 47 H
PLCOJA] o] Boolean 2.2 AWk O 2 Ladder diagram
ofebn Hel ey glolz AR

52 AlEdolE et PLC Z290] 3443t 4
o] As] th=27] wizel, H-s2Q1 AlEdelE Y Ao
2AL PLC Z2TUS o) ANE B 4 itk B4
o8 7] 714k 19 10]4 Rol= AAY AEH A
E|olE o] theFAdl Alo] 22| Harsto] PLC L2701
WS A4l Bk PLC 2RI A4S e A
skt ofjelg ek Aaol 2 el n ALk A|ARle
QHHSE ATk Eol7] fl8f PLC Z29lE exeielo
2 zake A BLHol,

PLC x213lo] $elEl ojde] ¥ae 27 £ 7
JFoR BREL: (1) il PLC Zzawe] Al
7} (2) AlFE4: Q)= PLC zagie] AN 51wy
50| A= =2 Statement List ¢1o]2 7]4% PLC X
23S UPPAAL2k, KRONOS, Supremica “L#]il
HyTechZ-2 Timed Automata®] A8-2 531 PLC 7|8t
O] N&g] HES FIRE thefdt 2 Eoi7} 7 w it
. olejgt a3zEgols PLC TR o A7tz
= A5 T 4 ok a8y ol AlRHH otk o)ZES

o o

HENEDREE

=X

—
User Requirement

Process design &
Layout design

¥

Discrete Event Simulation

Rough control logic

PLC Programming

it

Implementation &
Stabilization

Fig. 1. Conventional procedure to construct a production
system

= o] 24l HAH, AlAEEA! o BHE F
QlojA ARgAR= PLC ZE213o] ojmsh= Ao &3]
AAR ez sk o RS A7) 414 ¢
L5 WA B0 B ATAES state diagram,
Petri nets, 12|11 IDEF0E Z33}= t}oFst formalism
omHE PLC ZRI) A% Ae] BEL Fot
of2fat formalisme Ao} 22e] tiajel oA £
ol & & gloy Ao} Z2IdS AFshe 7H ofe&
el wAR oHE g 22 ods] oy dolrh
S QI EAIS F5eI918) PLC 2RI A%
It AlE ol 71| Aol Easith PLC Z&

oo RN

B AR oS B Ao 3 Ao] Kt
A B olck. 1% PLC ABeoldo] Ak Azwe] 4
HES 1t Bt Epedol Bt ofo] 4
pa(Aojzzae) theR)Y e F4

JofEo|tt. PLC 2132 device Tdlo] gl 2
Aol rure EFska 91| the] Fig. 20] Holt
Y AlgElol e Sas1918 ole] theshs 34
male] T%o] Wasleh Jelt FAEUe] T5L The
S Azt melo] o) Yz gAnde) e
PLC EIgiainct BH o Be Ak] sasd,
oFo] PLC ZEagomye 34 B A4 9
3 AF A He TRAS RS Hi B R
F7loltk

oft

o i =
o O
X

ot

PR
_>|i|‘



PLC Al220|M0fA| Plant model XtE e #I8t PLC Symbol 72! |

Plant Model { Devices, Sensors }
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PLC Program

Fig. 2. The concept of PLC simulation

A B c D E F
Class [dentifier MIT-Addr. IEC-Addr. Type Initial
VAR GLOBAL EXUNEMBAGVIPL  X0001  %IX0001 BOOL FALSE
VAR GLOBAL EXUNEMBAGVIP2  X0002  %IX0002 BOOL FALSE
VAR GLOBAL EXUNEMBAGVOPZ  VOOOL  %QX0001 BOOL  FALSE
VAR GLOBAL EXUNEMBAGVOP1 Y0002  %QX0002 BOOL  FALSE
VAR GLOBAL EXUNEMBMCLIDLEL X0003  %IX0003 BOOL  FALSE
VAR GLOBAL EXLNEMBMCIRUNZ X004  %IX0004 BOOL FALSE
VAR GLOBAL EXLINEMBMC_OIDLEL Y0003  %QX0003 BOOL  FALSE
VAR GLOBAL EXUNEMBMCORUN2Z Y0004  %QX0004 BOOL  FALSE

W oo ||| u| e e =

Fig. 3. Symbol table of a PLC program
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Plant Model = { Virtual Device (AGV), ... }

Graphic Model: optional Device Model
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Fig. 5. Connections between a PLC program and a plant model
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(a) PLC Program

i# Global Variable List

Class Identifier MIT-Addr. | |EC-Addr.  Type Initial
0 VAR_GLOBAL ~|EX_OP_AGY_|_DONEGOP1 [X0 %0 BOOL _|. |FALSE
1 VAR_GLOBAL + |EX_OP_AGV_|_DONEGOPR2 [¥1 %11 BOOL | |FALSE
2 VAR_GLOBAL > |EX_OP_MC_|_DONERUN  |X2 %2 BOOL | JFALSE
3 VAR_GLOBAL ~ |EX_OP_MC_| DONEUNLD X3 %3 BOOL | |FALSE
4 VAR_GLOBAL ¥ |EX_OP_AGV_0_GOP2 Y0 %EX0 BOOL |, JFALSE
5 VAR_GLOBAL * |EX_OP_AGY_0_GOP1 W1 %X BOOL | JFALSE
6 VAR_GLOBAL ~ |EX_OP_MC_O_UNLD Y2 %AX2 BOOL | |FALSE
7 VAR_GLOBAL + |EX_OP_MC_O_RUN 3 %043 BOOL | |FALSE

(b) Symbol table

Fig. 8. A PLC program to control the simple cell and its symbol table
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Fig. 11. Extended PLC simulation including mechanical
verification.
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