o

AEsHAH Y HH s AT
1% 3 ANx" A% dF
F9, A
el s e AR P RS P S
A Study on the Fault Tolerant System for the Optimum Performance of
Automation Equipment
Min-Woo Song*, Kyung-Sik ]ang*
*Dept. of Electrical and Electronic Engineering, Korea University of Technology and Education

e-mail: zdasb5@sfa.co.kr

e

@) o

0
2 =idAe AssdulelA 7 Bol AMEEHE FEQ AA 9 CylindergE 7122 F 71K
Model& 7|E22 "4 E ALE 757 A3 AFE Aok
Free Flow Conveyor’dollAl Sensor®] 7&A] Al Virtual Sensor Mode® FH#E o] 452 st
& Simulations &3 THE st¥ oW, Cylinder® WS ©]83t Cylinderd &2 Al F3fof
WE Analog data®3}lE SRIFFC 2ZH UGG A2EHE TefetA AL ¢ de EXE vtds)
Atk olHE WL Cylinder?] FHolde EE Grease TYAHA719t Cylinderd] E#FFFao
T NEAY T wet o8 JHA] F8o] 7Hed Aol A4En

ABSTRACT

In this paper, I studied the “Establishment of Fault Tolerant System” as well as the sensor and cylinder
that are general components being used in automation equipments. I design a system that when the sensor
breaks down on free flow conveyor, it will be converted to virtual sensor system mode by simulation, also I
design IPC(Internal Pressure Cylinder), a basis of various applicable fault tolerant system by analyzing the
changing of analog data according to the load of operation.

With IPC and the increasing ability of developer, the Fault Tolerant System will be widely applied in the
increasment of service time of cylinder, grease pouring time expection, fault recognition of cylinder and etc.
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[1. VSS(Virtual Sensor System)

 Azde ARdgedA wids 28 5 9
+ Sensor®] & Al 7HEe AAE FEAFOE
# A8 g i A4 LossE WAIE A4

NO.2 Zone NO.3 Zone

6% ax 2%

awwy |:> ::> |:>

<% 1> Free Flow Conveyor

<d¥ 1> 2 AAEF2 19 Zones A4 2¥ 3
Heo g ZYstAl HH, Sensor2¥ A Al 7H<:
< SHAl EH, Sensor3 A Al AASHA Hrt

o] 5 == SensorlZ7}A] =Y AT Sensor27}1A] 9
EZYAZF 283 Sensor37FA| ] =Y AIZFS 7+
Z}e] Buffer&3tell A7dstA €t

i"fimé Range Seiting

Servo Position 0.00 Hight Speed | 1000 |

LowSpeed | 20

Acc| 5w

Servo Monitor
Dec| 50

<713 2> Free Flow Conveyor Touch Screen

Bufferol A&® ke Sensor®Al LA Al HIE
Virtual ModeZ ®3gto] =o ZH&oAl A X714
o] AR TS T3 okt

<1 2> O¥-L Conveyor®] Auto Switch=4 On
52 Al PLC Programe] 3§3tA €t} o]o] SW1
SwitchE Ons Al7|H @WHE| g Yrut
7 5202 F2 oA HH, Sensor37tA] =& & Tk
Al SW2 Switch & On< Al7] ¥ Start Position . 2
o] &3k Hdt.

<18 2> QWL Sensorg 4l $ Switch 24 23
7N €] SensorE T4 3tH oM, v But~7t S A of
Sensor1 (7| 731 ol A| Sensor2(44<;T%1),Sensor3
(AAH7EA 2H 2 F2A ") oo @] ol
7} 7} 9] Sensor 52+ Al A& AlZ Bufferoll 22
2 AAZE.

<18 2>9] AGAA Modedl A= Q@WAATHe
Switch+= USE Mode & A +%53}H, Sensorol|
o]o] & 7 %-ol= Not Use ModeZ H3 & 4
F 5&E =R AAEY. Not Use Mode(Virtual
Mode) ¥ 7 $-oll & 5319] Virtual Mode Lamp7} &
ZstA H.

<Y 2>9 @¥He AN 5% Al Yellow Boxe=
Sensorl & A Y Sensor3¥ ol 4] HFA] H o}
<1 2> ®W-2 Time Range Setting & 10& 2=
H 2] Ul Sensore] Y8 A]Z+S who} Bufferol] A7+
g FAEE 749 stAh

o S

Sensor Time Bufferd] A%

mmmmmmmmmmmmmmm

Auto ModedIA| 2 Virtual Sensor

<% 3> VSS(Virtual Sensor System)
Buffer Save Program

<13 3> D9 Sensor Use_Or Not H %< Touch
Screen’d ol Al #&31A =™, Auto Step[0].57}F &2
31 9)S w TON(TIMER)7} 1025 7] %02 54
SHAl o} ©] Timerle]l =™ @ Timerl.EN
(AIFEE) 0] On o] Acc(Accumulate) gk 5.11%7}F
Save_Time[0]¥ Bufferoll A7 ).
<TH3>QH A4 = Sensor 52t Al Buffer(Save_Time[0])
o AA HHoJJd FHES 7]FOS=E Virtual Sensor
(Timer4) & &2h& sHA HH, @A Virtual
Sensor®ll 52t &5 A A -85+ Sensor Out0& A
Al Auto Program <] 7} Sensor 2 AF-&-% T},

lll. IPC(Internal Pressure Cylinder)

Servo Motor2] ZASd= HARIE A I8 & 9

- 768 —



AFgsble] AA5E 98 03 518 Asgel B A7

= AE Position, Torque, 74, &4 5 Datas
o] AE FHo] olskAwt Hdre] A <A
AAe ejEste] AA d-hHrt 2 F3ds &
g PY=A dH=A diF ON OFF <=9
AR 7hsstt

olfg EAE fdstia AdddelAd Fd=EH=
Aire] SIS Analog AAE B3 AAzte

= Monitoring3tal #A3te] AA AU 9 F2+
AE)E Checkdld 1434 A2EHL MHASITA

A},

Regulator soL Analog data 1

&2 Sensor 1

Analog data 2

<I% 4> IPC(Internal Pressure Cylinder)

D> 124

<% 4> Main Airol A Regulators-3fl 19 =
Air® Sol< s247131, ddd2e dddle 7€
o2 1L 3Hh

D 22A

Ao AirZt Y=o A 2 5242 535
ol& Sensorldl] A2 Z32F A] ¢+ o] W E 8013}
}.
D>3gA

A 2= AA WsHS o] 83 3 HSensor22] W3}
£ Monitoring@ F A =5 FA33HATH

Adgie] SA3HEA 1A= AAY27t A
3 E 2 = 31 9 ¥ Sensor23k o] WA T,
t#lSensor20]l A M 8}8H= -2 PLCE Monitoring
A=

sTOPT2t |,

2 P

<71¥ 5> VSS9 Trend 4]

<19 5>9 VSsY F&E Trendwd A
Conveyor Position®ll = PLC Scan Time®ll ¢] &+ ¢kt
o] W3Rt 91 9lS ® Positionol = ¥ 37} §lo] 52
e G0 5 AAT

[1

1

I Cyiinder 191
B Cvinder 221

<% 6> [PCY Trend &4

<I%¥ 6> Cylinder’} A3 52 ol ¢F 43|
Az RS b k) Cylinder 190 48] W
3171 §113L, Cylinder 201= F& o] WolgyHrt A
A3 F7HE S B 4 AT

1) IPC 3§ 1

LCD Glass

UP.Down 2t

Servo Ball Screw M (S2)
Motor %

LCD Glass
Aire| gtetg
Monitoring

<ag 7> IPC A4 1

Servo motor?} AHUHE FTLoZ AL
LCD Glass Cutting System©]T}. Servo motor <]
Hard$t 52 54 02+ Glass7} 7138 87} 7]
o Zof Air 549 {7 o] &3 AUHE Glassoll
Z4=& P A Cutting S 3HA | T

71E9 Wy AA Glassol o= A= ¢
(3ol 713lA A=A &7t Brbsstr] o
T Servo position #< ZFH ZAs| 7}HA
Settings &loF st WMAEEo] JUTE Ty
<% 7>9] IPC(Internal Pressure Cylinder)e] 3
F Y8E A& A Glass Cutting=< Datag %t
< A 2o} SettingZ ol Aol E&F0] F7HH
W, Glass Cuttingrl AdWY  GEFEE
Monitoring® & & ZHA7MA=E 7Hd + Aok

- 769 —



S| P HEAESE] 2009 FALE 4T3

<9 8 Adge 2SI
FobFa, AdH A4S Al7le XE OHE <
& SensorE FZ 3T AT 7 AR E 2 o] A
9 F-2] gFHo]l FrhstH AduuRel zlF kol
2718+ Sensor?] Analog Data’} ¥3tAl Hth.
ojglg WHoZ AYre] tHHsE AT
Al Eok

| =

Analog Data= Zero

Analog Data ¥15}

<19 8 IPC A& 11

2) VSS & IPC 34 2

<™ 9>9] AlxHE AdEE A .33 523
4-8)3l= Machine©]tt. Machine< A#E XA
T2 73 $ PLCAA+ AX ZAAA Y 4E
= 7]‘:}‘3]71] Q‘:} 719 Al=d WAl Adh
A5 T AAe YdEHo] EojeA & A
Al 712 Machined] t©t

ddY s RE
A A =21 E71 o o]t}

Sensor @Al AlgiC X
SX9| Anlaog Data=Al ot
Of BY4SHYLIC Analog
Ao AL S SRS 7.

Sensor2d

<I¥ 9> VSS & IPC A& 2

3lA]9F IPC(Internal Pressure Cyhnder)% A&
Al Machine®] S2JE]e] qFE Analog data®
s 7] e AdUr e élzﬂ A<
ARE & F A Aot T Sensor’t B
% PLC Bufferel #7=o] U™ Analog
Data®] HlnE Tl A4 o= ddo] =Y,
Sensor?] ¥EHE FA]3 PLCE Yo 32
& 3t Machined A47Hs Alzloh

v.d B

2 =EoAe 248 A='S Vsset IPC
T 7 e E ERaA HEs B2tk a8y
VSS(Virtual Sensor System)2] Simulation T8
A A Time dataZS AFst AH|E YG3}7]ol
oA FBE5 ol qrlel AA 6\:‘_10]' He =
B3l Test’} Z3zojof & Aolt}, =3 An
Troubleo|2t= Aol UF U W2 WFE 7HA
710, PLCAA &2Hd2] Sensor Data HRE
2T 7HA1 Y& A% Program® E3E2
£ PLC Scan Time?] 9&E 7|X]A] 8 Aot}

Agk Aduje] FAHRE HU Data BaseStH
W & PColA Aule] T2 RS BT A48
ZAn) A DA I FHEE PLCAA A
& Updatedt= WHE JS Aot

Ny

b

il

&t
v}
al
X

IPC(Internal Pressure Cylinder)ollAl= AA ©]
g WS 53 Cylindere] TR 182~
FY A4 7] CylinderB &5 #THE EE T
o7l Analog data®] 415431} Braked 4
dogk el Ak, A9 PositionA o] 7+
AZ 7Hsd Aos Hzdn.

EY 9 FxIFHY dYGE Uy ¥stE
AL 5 9= 7% 7F Models WEdh=
AE F2 YHY Aotk

3
ot

=]

[1] A&, "4+ & Robot$} PLC EAAolAe]l
% 88 Aol Logic =M TS0 whehd,
2009

2] B0, A5 Azde] 14 Ae L 17
& Alojoll A A, PP theh, 2003
[3]Allen Bradley, "RSLogic5000 User Manual"
[4]Allen Bradley, "Panelview Plus User Manual"
BIAE , HREAF) 7 EdTFL

(61252, “PLCS| 714718 53} 2] A3
£, 2004

A

oﬂﬁ

RAHE

7

- 770 —



