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PLC Program Monitoring for Manufacturing Systems Using PLC
Signal Time Difference

KilYoung Scong*, KwanHee Han**, Jaileong Pyun***, GiNam Wang**** and SangChul Park**##**

ABSTRACT

Modern manufacturing systems consist of highly automated manufacturing devices, and they are con-
trolled by complicaled PLC programs. To make sure the achievement of the control objectives ol a
manufacturing system, it is very important o monitor the dynamic system behaviors of the manufactur-
ing system. In this paper, we propose a moniloring methodology of a PLC program based on the Soft-
ware In the Loop Simulation(SILS), which makes use of thc time gap information between PLC
signals. The errors relevant with PLC signals can be found using the proposed methodology. compar-
ing a normal PLC signal trajectory with a target PL.C signal trajectory. The proposed methodology has
been implemented and tested with simple examples.
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PLC(Programunable Logic Controller), PI.C Monitoring, Automated manufacturing system
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Fig. 1. A PLC program example(LD).
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Table 1. Frror Indicating Module
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Fig. 3. SILS: A Logical(generic) & physical({graphic) simulator (PleStudio™).
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Table 3. Comparison between trv-out run duta and actual vun data (1)

) Abs. Rcl. Cgm | Gap ) /gbs. Rel. | C om. Gap
Signal Name Time | Val.| Time | Time Signal Name Time | Val.| Time | Time SR
{ms) (ms) { {(ms) () {ms) (ms}) | (ms) (Rl
Standard ‘l'ime(Try-Out Run) Actual Run 1 (HR Robot 1 : pose speed 25)
HR1_Put_ PN 16844 | O | 4813 HRI_Put PN 7640 | 0 | 4781 -32
HR2 Back 16844 | | | 4813 HRZ Back 7640 | 1 | 4781 -32 0
[IR2_CG_Pic 16844 | O | 4813 {IR2_Put_PN 7640 | O | 4781 -32
HR2_Put PN 16844 | O | 4813 HR1_CG_Pic 7656 | G | 4797 | -31
HR1 CG_Pic 16859 | O | 4828 HR2 CG_Pic 7656 | 0 | 4797 | -16 15
[IR2_Init 18047 | 1 | 6016 - HR2_Init 8843 1 | 5984 | -32 16
HRI1_Init 18047 | 1 | 6016 HRI1 Init 9437 | 1 | 6578 | 362 594
CG gosi2 18078 | 1 | 6047 CG go s2 9468 | 1 | 6609 | 362 | 0O
carraige_init 18078 | O | 6047 carraige_init 9468 | 0 | 6609 | 562 0
HR1 pick 18078 | 1 | 6047 HR1_pick 0468 | | | 6609 | 562 0
HR1_Init 18078 | O | 6047 [1R1_Init 9468 | 0 | 6609 | 362 ¢
Actual Ran 2 (ITR Robot 1 : posc speed 20) Actual Run 3 (HR Robot [ : pose speed 15)

TIR1_Put PN 9593 | O | 4796 | -17 TIRT1_Put PN 24750 O ) 4797 | -16
HR2 Back 9593 L | 479 | -17 0 HR1 CG Pic 24750 | O | 4797 | -16 0
HR2 Put PN 9593 | 0 | 4796 | -17 0 HR2 Back 24750 |} ) 4797 | -16 0
IR2_CG_Pic 9593 | 0 | 4796 | -17 0 TIR2_CG_Pic 24750 | 0 | 4797 | -l6 0
HRI1 CG_Pic 9609 | 0 [ 4812 | -l6 1 HRZ Put_PN 247501 0 | 4797 | 31 5
HR2 Inil 10797 | 1 | 6000 | -16 0 HR2 Init 25953 [ 1 | 6000 | -l6 5
LIR1_Init 11984 | 1 | 7187 | 1171 1187 TIRI1 Init 27953 U | 8OO0 | 1984 | 2000
CG_go st2 12031 1 | 7234 | 187 | 16 CG_go s2 27985 | 1 | 8032 | 1985 | 1
carraige_nit 12031 ) O | 7234 | 1187 0 carraige_init 27985 | 0 | 8032 | 1985 0
HR1_pick 120310 ) 1) 7234 | 1187 1RI1_pick 27985 1 ) 8032 | 1985 0
HRI1_Init 12031 | O | 7234 | 1187 0 HRI1_Init 27985 0 | B032 | 1985 0
olTh(2 (3)). gL o]& Fote] sg AR 2] S qlo] HAsk of$-
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z3e] g FAYY 271 2002 & =3 ';tJ_
& 29} 3¢l HRI Wit Comp. Time 35S 2hzt
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Table 4. Comparison between ory-out tun data and actual run data (2)
Abs. l I Rel. l Abs. Ret. :: Com. Ga
Signal Name Time  Val.  lime Signal Name Time | Val. | tane | lime |, ;Hp
{ms} ; ] {(ms} tm\) {nes) | (ms) (i)
Standard  Iime(iny-Out Run) .\Ltll<il Run
| All Motion Speed @ 30 HR3 Rabot, WR2 Robot Speed @ 13 o
WR2 2init ' 2907 [ 1 [1s922 [[wR2 21nit 17016 | 1 [resi2] -0 [ 31
WRZ_1Init 2007R t 13922 FEWR2 Tt [ 7204 1 L7000 -1078 | 188
CGogo sid 20172 | 16016 | " CG go sid 17344 l 17140 ]l -1124 46
carraige st 4 31727 1 | 21016 | camaige st 4 22360 | 1 22156 |-1140] 0
HR3 pick 34234 | 1 | 21078 | 1TR3_pick 23532 £ 122328 | -1250 ) L0
HR2_Init 34234 | 0 [ 21078 | | HR3 Init D282 0022328 |-1250] 0
HR3 attach (35801 [0 [22735 [ 1IR3 awach 8 | 0 | 2ord [1249 ] 16
HR3 ready_detach_PN | 37484 | || 24328 | | HR3_rcady_dctach_PN 25563 || 253391 -1031 | 218
ITR3_ready detach PN | 37484 | 1 | 24328 | [HR4 ready detach PN 25766 L] 25562 1234 203
HR3 detach A73TR L1 124422 | - HIR3 _detach 35873 1| 25671 | -1249 15
HRA put 375941 0 [ 24438 |IIR4_ready detach PN | 25891 | o [ 25687 [-12407 0
HR3_put T | 0 | 24563 | HR3_put D25891 ¢ 4 | 28687 | <1124 125
HRE3 _ready attach_to_CG| 38609 125453 | T HR3 ready attach 1o CG 26891 1t © 26687 [ -1234 | [10
HR4 ready_attach_to_CG| 40609 | |27453 IIR4_1‘cad)~_altach_m_(‘(i: 28891 i. 128687 | -1234 0
HR4 Init lasote [ 29860 [1IR4 it 3360 [ 1 31156 [-1296] 16
T1R3_Init 3219 | 1 | 30063 FIHRI Init 32085 1327810 2718 | 1422
HR4_ Rack 433130 0 30157 | HR4 Back 33063 1| 32859 | 2702 16
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