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ABSTRACT

The programmable logic controller (PLC) is widely used and long time develop. It can be
able to control many kind of process, discrete system or continuous process by special module for
example PID module, Fuzzy module and servo module integrated on control system. This paper
present the development of PLC network system through the coaxial cable. By the advantage of
PC link communication therefore appropriate to design the redundant control system passing the
coaxial cable PC link. Redundant systems are designed for the high priority process which has
unable fail condition occurred on the system. Therefore they necessary many PLC control them.
When one of all PLC has system failure then other PLC will immediately control instead the PLC
that has errors . Expcrimental system uscs two scts of PLC, which communication through

coaxial cable and uses them control high priority process
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Yo A 5 A a J oy :l’ 1 1 ~ Y [ o o
18 Taen 30 logic gate ¥50 aandid lAusg wiadaufivuiueguazginal output gl
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#1270, dauve A woz B szde s luwdoun i uan i ouput 92 Suddanadalagani
a @ A 1 q’z’ 1 o A 3 " U 91& ad dy Iy '
REIAUALANIUY dIuARUq wniHlay logic gate 101 13%935mstiisnFendt standby
c&y o q ¥ o Aot o A o dysl o 1
redundancy szuuuvniissgmiv 1Ay outpur AfladWygede ouput @iidoeiinueg

¥ b )
aaeAnal TunIIANy1IT04 standby redundancy 9zdesrianudilaSosns switching a2

2.2.4.2 Perfect switching
= . < v . I=3K & Y 1 o 4
13192438NNIT switching m‘fluxmu perfect switch NABDLUD Au 'l ey
Y Aa a wva ] 1 A [ a 4 o oA °
aumaﬂummmwmsﬂgummag LLﬂZ1“33?1’31@1’13Jﬂﬁﬁﬁﬁﬂ’1%mﬂﬁ?LL‘}‘iu\‘ﬁ’mﬂﬁﬂWﬂu
BH AT o ¢ et T ) to q ¥a v @ & a
Unaludsdumuishiting standby soaguuiuezdos luihldifennudadesmseanuianan

q ¥ 1 :;’ 1 5
lmmszuuummamﬂﬂ
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A

agau A willufidemidwonly & output HTUN perfect switching waziialafamuf A

bl a J
NAAMURANAINVU perfect switch il&'ﬁllll’ﬁﬂuiﬁ B MIuuny

2.2.4.3 Imperfect switching

dnyauemshanidiuuy imperfect switching Ao lusznieRnnsliou
fuvieId B ey Avesszuuuy standby redundancy fuﬁﬂﬁlﬁammﬁawma%uc&m
mmﬁﬂwmﬂ‘fﬁmmammﬂmi switching lagassdamansgnudeszuulagsm swdoes

v & o 1 A
msud lude Tweszuues 18vnuedias iy

2.3 Special Relay fishagyfignihinldlunisnaaea
= SR 25202 ( Operating Level 0 Data Link Operating flag )
plwumsihausesd ndfmsaiiae delagauissu PC Link /M5 Link fiueg
?;azfﬁmyé’af:ﬁﬂzagiuﬁﬂnx ON uaiiiolafiniufintg Link fnsfugaassindimdaiifos
OFF e ll&erudu Lgdﬁéﬂu‘lma§}i1‘§aa5ﬁmuﬁaﬁyﬂmﬂu"lﬂmmﬁ'au"lmﬁﬂdnﬁ?n%uﬁ

sowle 14 Ums Link 1 Level 081y

- SR 25205 ( Operating Level 1 Data Link Operating flag )

S da o ° A o VoA A o ~

SLﬂUWLﬂ‘Hﬂ’JUNNGuiﬂﬂ‘ISW'NWHLTHJ@‘MW}LLSﬂiﬂﬂ Aa1laea uJﬂ‘lﬂﬂﬂﬂJ‘ﬂi”’UU PC
Link i.lﬂh Link mmgsmﬂwmymim%@gﬂuﬁmﬂ“ ON LlﬂLN@iﬂﬂﬁ?N'ﬂﬂh Link Mﬂ?i(’f‘uﬁﬂ
mmﬂmﬁymum” OFF LLﬂﬂﬂ‘ﬂﬁNﬂUﬂB)LﬁﬂWLﬂHﬂ’Juﬂulﬂuiﬂﬁ1uwau‘1ﬂﬂﬂa'll‘iﬂiﬁuﬂ

Aoiie 195Uns Link T Level 1 mmumumusnhﬂuma Link 14 Level 0

- SR 25215 ( Output Off Bit )

du111doams ¥ Output ﬁmmmuagjuﬁmﬁmaixmﬁﬁmuaaﬂm*ﬁ?@é’mm:'134'
14 Output TRRRTTE mmﬁam"lﬂ lnemsdaldSmdiimudg on dudedeladand Special
Relay fil on it Output i3 uRuegnIiIegluan1ig OFF udd Special Relay
il OFF el Output wmmmuagmwmmsnwmu"mmuﬂﬂﬂmamaams

aqAfos 19yl Special Relay ﬁauﬂuﬁmmwmﬁw"mmmu Output 101 Btnguad
mmmﬁﬂmmﬂwnmm PLC mmmmmyuwmﬁmmmaaﬂ"l,ﬂmmm Output Tuvasiigh
auqﬂmnmnmqNmurmauc]ﬂumemum1‘lmqﬁtyf,ymaaﬂ“lﬂmmu Output 1117 Taw

71314 Special Relay §i1fu Fyanoer e
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ANUFI IR INUATAIA (PC Link)

lumsaiuguiniosinsnamegaamnssy  Taovialdwonfuniesninau  pC
& 2 ' A @ 4 & v & g
( Programmable Controller ) IA304Mis fd nT0ITNINAINTOIMTTaRe Fauilumsniugquuuy
- 2 ' @ a A % =1 9/ 9 v P o y A

visaeniy uatlvgiuma lulat msdemsdeyalinnuimihegunnlumsiiazshidindes
AN PC aunsaaadeiomsiulanatsgmseniuiuiiudifuazamnsavinldnels
v ~ ~ o/ -‘gl o~ 4 Q’I’ d‘Q g L o
guuMssamsuag UIMatoyaideniu meuSmisiniesnsuguimuaiiaadsedluszuut

Tenusarhausuiuldessidse@nsam szuuiitmsnumufnginteni ssuy

v
Ao 7

WyasR (PC Link) 9zilszneufiuinTesaaugy PC uay PC Link yanilafiunIosniugu
v ' b 4
wanisuni ya 1599 ( Polling Unit ) 19399A7UAYN PC 4o PC Link dosfimanianys
1 ° 4 @ o g <
3601 ¥a gna1339 (Polled Unit) |nayavoain3oennnuezeife luga PC Link Siusining
lumsdemsdoyn Tastnasgunsdeasdoyafondu  dmsumsuSimsdoyaszeds
1 o ::il A 3 vy = Y ¥ v
moamhinelufiuives LR (Link relay) vosudnzinsesnuguliiludeyadunas
Q Qs 1 4 { & Qo o/ o
uazdadadmlimmzauioldlumsuanafoudoyadetumaz iy nisweuluszuy pC
_ 3 QAv Y a o 9/ Y1 % [ %
Link ulasuin v5Endadnsznenomhlfldonldne Tasszuudams luganiuqundn
a ¥ A ANMEAL & v Vi Yo = o
WYIMITIRYAtRIRTOI LU s asnaafen ATy I IdSumsuang Sauiue
lavdnluld@  inFesnauguiniugnive lnsumineilszundoudouns dedhodoyaludnuay
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o
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3.1 szUUmshanedom s RFaan ( PC Link System )
HumsidenToedomsdoyaludnyasvesmamiaiuilumss wifouros  PLC/PC
udazd  1ATEIRILAN PLO/PC urnzdmmnsasudinmsdeiuasiulduins guiums
ﬁami%ya%ﬁﬂﬁyﬁmmﬂmmu R$422A wieidlugtiuunmsdomsd maloudarhuas
( Fiber optic ) #3oruay laueadon
Taaziidn Link Adapter iludulasgtuundeyaldiilu 1nasyuaseiueteziing
ou Toafuinsosneyiiaune S unluszuumsass Lﬁ‘aﬁﬁumgumsﬁmummm?aammn

é ~ N a o/ A QU dy
PLC/PC 392158070 I@ﬁﬂ@NW’)Lﬁ@g(HOSt Computer ) ﬁaﬂ‘ymzmmma%i AU
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oplical fiber optical fiber

e s r
=0 =0 =14
o =M - — i
= = =
= baed == 3
PCLHostlinkUni0  pC 8 Host Link Unk 1 PCRHostLink UniZ  PC & Hosttink Unict PC & Host Link U
UM 3.1 msHouLIY Serial Tink
o tn RS232C or RS422
Host Computer Nl 7 4
Link Adapler Link Adapter Unk Adagler Link Adapter Link Adapter
i opticat fiber optical fiber " oplical fiver optical fi ;
=0 === [ C &S 0
=0 =0 = =5
= = = =

3.2 MABLUY Parallel link
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v & d‘ v o -
32 n1Sssmwu‘nﬁumm]mﬂuiznn PC Link

b4 ] ] I
ADINMIIAULUNHLTITNTAIUAY  PLC/PC Amua linTowuguiuay
& o« 4 ' A ad A A o o Y A 4 Y
4 mmLm“lumsmmmmmazmim%xuwumamawmwumiumﬁmaniawaga
] [ b [l
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HUIBANUIINLT LR ddeg1i 3.3

UNIT#0

PLC# 1 PLC#2 PLC#3 PLC #4
LROO-LR15——»~[L R00-LR15 |—p»| LROO-LR15 LROO-LR 15
LRI6-LR31| g JIRI6-LR31 | g t1RI16-LR3] - | LRI16-LR3I
LR32-LR47j<g——LR32-LR47 (g | [ R32-LR47— | L R32-LR47
LR48-LR63[<&— LR48-L.R63 LR438-LR63 - LLR48-LR63

t
=

i k4
3U 3.3 msudsiufidm3y PC Link System




13

MINMIVANVINIIBANNG LR

MT1H3.1 uerasn s dautiamiaen1u s LR vpeyn PC Link TunseenIugu C200H,C1000H

=
139 C2000
No. of PC Link Unit 17 t0 32 9 to 16 5t38 3t04 2
LR Word LR Bits/Unit 32 64 128 256 512
LRO0O-LRO1 Unit #0
Unit #0
LR02-LR03 Unit #1
Unit #0
LR04-LROS5 Unit #2
Unit #1
LRO6-LRO7 Unit #3
Unit #0
LRO8-LR0O9 Unit #4
Unit #2
LR10-LRI11 Unit #5
Unit #1
LRI12-LR13 Unit #6
Unit #3
LR14-LR15 Unit #7
Unit #0
LR16-LR17 Unit #8
Unit #4
LR18-LR19 Unit #9
Unit #2
LR20-LR21 Unit #10
Unit #5
LR22-LR23 Unit #11
Unut #1
LR24-1.R25 Unit #12
Unit #6
LR26-L.R27 Unit #13
Unit #3
LR28-L.R29 Unit #14
Unit #7
LR30-LR31 Unit #15
LR32-LR33 Unit #16
Unit #8
LR34-LR35 Unit #17
Unit #4
LR38-LR37 Unit #18
Unit #9
LR38-LR39 Unit #19
Unit #2
LR40-LR41 Unit #20
Unit #10
LR42-LR43 Unit #21
Unit #5
LR44-LR45 Unit #22
Unit #11
LR46-LR47 Unit #23
Unit #1
LR48-LR49 Unit #24
Unit #12
LR50-LR51 Unit #25
Unit #6
LR52-LR53 Unit #26
Unit #13
LR54-LR55 Unit #27
Unit #3
LR56-LR57 Unit #28
Unit #14
LRS58-L.LR59 Unit #30
Umnit #7
LR60-LR62 Unit #31
Unit #15
LR63-LR63 Unit #32
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3.3 %A PC Link ¥291A597URM C200HS

3.3.1 SaMuaAINa

LK401

RUN THIS

LINK 0 OTHER

ERROR

31U 3.4 drunansna

M191993.2 91909 LEDs Indicator

r LED Function/Meaning
RUN Lit when PC Link Units are operating
LINK 0 Lit when PC Link Units#0 (polling unit ) is operating property. Not

Lit When an error has occurred

THIS Lit when PC Link Units is operating property. Not 1it When an

error has occurred.

OTHER Lit when PC Link Units are operating property. Not lit When an

error has occurred.

ERROR Light when a unit number is set incorrectly ; flashes when an error has
Occurred on the links between #0 or other and this PC Link unit.

Not lit during normal operation

—

ALL LEDs not lit Al LEDs will go out when an error occurs in the PC

) a d ° Saa d

3.3.2 MeNaINg ua:smimwuﬂmwcvmﬂ
msmPLCmuau 2 wmu"lﬂ WTﬂWSﬁ@ﬁWﬂIﬂLk@ﬂL‘]ﬁﬂﬁHﬂﬂ SYSMAC LINKIiJﬂﬁ
Vﬂﬂ?iﬂ\iﬁﬂﬂﬁﬂﬁﬂ]ﬂi“’%%ﬂﬁ@& ( Unit Number ) lemmmsmm 1,2,3.....16 @'lﬂﬁ?ﬂﬂiﬂﬂl‘h’

Tymsmnadnmyuillsad dindiarosmandasioy pip SWICHS #sf}
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M3191 3.3 LaAAINSAIA DIP SWITCH

LETRIITGRT Teazpen lunmshimuam

DIP SW ON OFF

1 Start Test Stop Test

2 Start Link Stop Link

3 Operating on Level 0 Operating on Level 1

4 Not Use Not Use ]

Hinenva-SW1 OFF, SW2 ON, SW3 ON

0”’ ' oo . & o § = | o
AIMUBANNNAIOY  Auxiliary  Relay (AR) tiofuuanuindeausilagls

Programming Console ﬁa%gaiumsn

¥ v 1 4 ]
A991 3.4 LARINTEI AR MOMUUANLTHEIA 18

Operation Level 0 Operation Level 1 Memory Setting
AR700 AR701 AR704 AR705

0 0 0 0 No meaning

1 0 1 0 LR areca only

0 1 0 1 DM area only
1 1 1 1 LR area DM

MINN 35  uanIMIAD NS 1IN WORD dmiumazon losdoya

Operation Level 0 Operation Level 1 Word per Node Max
AR702 AR703 AR706 AR707 LR DM Node
0 0 0 0 4 g 16
1 0 1 0 8 16 8
0 1 0 1 16 32 4
1 1 1 1 32 64 2
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99193 (TRAFFIC LIGHT)
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Redundant @9 nusezindunanisyienme seuuhiufosnmifieds faluanigd
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umsiauilng sagluanmenssouiinsiatnfniaiu @y PLC §2ladnituRansideve

Y ~ % Y] 1 1 a 1 o a1
1A PLC 9NANYTUTIIND %uwammam&mmmasumﬁa‘lu

4.1 gnsallylunisnanas

4.1 uyudraesszuunI v Indyana0 3193 (Model)
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412 n3esmunuinanseldsunsu’ly
dwiudr P fsniunldlumsaiuguie Omron C200HS $119u 2 §2Tn0s

[ vy
Tnssadnuazdudsenoudidfan dase il

4.1.2.1 CPU RACK

(8 @) @

1)

(2)

(10) (9) ©6).(7) (5)

UM 4.2 waas CPU Rack

I.Backplane

ANIDTOIFTU A 3.5,8 182 10 slot ﬁuaéﬁwumﬁxﬁ'aﬂw

2.CPU

70950 CPU 14 8 ‘model 8 CPUOI-E, CPUOI-EC, CPUO3-E, CPU2I-E, CPU2I-EC,
CPU23-E, CPU31-E, CPU33-E

3.Battery and DIP Switch

4.Standars I/0 Unit

a15059450 /0 145,812 4az 16 90 éaﬁﬁuaéﬁummﬂﬁmsﬁanﬁ

S.Interrupt Input Unit

LARE CPU RACK 131303 Interrupt Input Unit 181 1 ﬂgmmlfu

6Lae7.Sysmac Net Link/Sysmac Link Unit, Host link Unit, PC Link Unit

luudaz CcpPU RACK aﬂgﬂﬁq\ﬁ’m 2 4a  Sysmac Net Link/Sysmac Link Unit
asn 1418 €200 HS-CPU3I-E/CPU33-E Wity

8.Standard 1/0 Unit

oA

v
oy 2 JUABDLUY 10 ia 19 1260

00416
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9.High-density I/O Unit

o 9 0’1, ¥ :
1505095018 10 unit §1ufluuvy 32 97 wag 5 wnit dsiuuuy 64 £
10.Special I/0O Unit]

u'ldgeqa 10 unit (593 PC Link Unit §98) Tuudaz RACK

o

4.1.2.2 Module Saunis1inley

o

-PC Link Unit

Tumsnaaeus s PC Link Unit 3 SLK 23 swaziBeamsldaugeiosune
Aluseudy

-Standard 1/0 Unit

P ~>\ 'O Unit lock notch
L~
002¢ ﬂ
. G b4 Nameplate
l (/ KO indicators:
Indicate ON/OFF
i status of points
' i
- |
} '”/ 12-t=rminal terminal block
G |
/ g
) | ' »

24

U7 4.3 uera9 Output Unit
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Tumsnanesiisald Output Unit OD212 H51waziBoauaziamsde ldaudede o/

Transistor Output Unit C200H-OD212

Max. Switching Capacity

0.3A 24 VDC *10%;_ cq (4.8 A/Unit)

Min. Switching Capacity

None

Leakage Current 0.1 mA max.
Residual Volage 1.4V max.

ON Response Time 0.2 ms max.
OFF Response Time 0.3 ms max.

No. of Circuits

1 (16 points/common)

Internal Current Consumplion

180 mA 5 VDC max.

Fuse Rating

8A 125V (5.2-dia.x20)

Power for External Supply

35 mA 24 VDC *19% 45 min.

\i“\leight

350 g max.

Dimensions

B-shape

Circuit Configuration

Output inc:ﬁcator

}F

Intemal -l
Circuit

1 J
g Fuse UL-TSC-8A-N1 (Nagasawa) ]

=

24 VDC i
<

102 Amax )

8 A 125V 5.2-dia x 20

COOVYy
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4.2 MAVIUNIINARDS
LyhmstlouTysunsy Ladder aa'la/luda pLC
2 hmsiFeudeszreda PLC fu Model MINABDIYDAUIIWIUNIN Output  Unit
3. Amuaioulumsianvesssunifiuuwy Redundant 818en15 link AUATUSEUY
PC Link %09 PLC 2 funzdmsuana/Aundoyaduri Link Relay ldfamnsasud1d
usagdinnzmsiheusiuemgls luvmety
4. daunag  Ouput ilwansznueislsdefinsn/Bouannzasyhamnn  pLC

] t4
dmanlly PLC §7 Standby ofreunihil

4.3 Wsunsunmsnaass

4.3.1 Ladder Diagram 04 PLC #1371 1 (Master)

000.00 00001 LROQ.00

I - |

1T |

002.00

—] DIFU(13) Differentiate Up
010.01

LR32 00

1 CMPRO) Compate
LR40
#0001
0001 hex

25506

—— ———DIFUa3) Differentiate Up

020.02
02002 00001 00200
— 1} 11 —O—
002.00
~ |
010.01
- It DIFU(13) Differentiate Up
01100 TiMOOO 01002
}_._*
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(0

S Lk

ull

o

011.01 TiMOO1
1
011.02 TIMOO2
]
01103 TIMOO3
1‘ ~ P
011.04 TIMOO04
{1
011.05 TIMOOS
01106 TIMOOG
020.00 011.07 __J
e S—
oo oot ooz otios . oioe 01105  oftos o o
| A /1_ - _i/r_ S —__{ /F——*.—J/'_—_*_J/F—*J/{“—_]/f_-_i*——i/f_.
01002 ' / ' % ' ‘
I_”;
000.01
—
TIvMOD7
01100 TMoca ootoo
o ;
01101 TiMOo1 001.01
—— | — Q
LROO.00 Q01.00 001.01 ; 001.92
33 e
011.02 TIMOO2 001.03
= 11
011.03 T”V‘IUU_3 001.04
SN S el
LROG.0O 001.03 001.04 001.05
g i F <
011.04 TIMOO4 001.06
-+ W




011.05 TIMOS 001.07
4 = ' d e —O—
LRO0.00 001.08 001.07 001.08
] |+ 11 (O
011.06 TIMODS 001.09
= F Ed —=4{
011.07 TIMoQ7 001.10
| | | O—_{
LRO0.00 001.09 00110 0oL
f —-t |
LR00.00 001.12
011.00
TiM Timer
oo
) * pmooo
01101
— ——M Timer
oo
OMO0G 1
011.02
f——Tina Timer
o2
OMO0G2
011.03
f——{Tim Timer
o3

 |otaooo3
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011.04
i ——Tim
004
DMO004
01105
p——Tim
005
DMO005
011.06
f——1m
006
DMO006
011.07
——Tim
007
DMO007
001.10
—— ——DIFDa4)
020.00
I

END(Q1) End

Timer

Timer

Timer

Timer

Differentiate Down

23



4.3.2 Ladder Diagram 924 PLC 12} 2 (Standby)

LROO.00 000 01 LR32 00
— 11—
LR32.00
DIFU(13) Differentiate Up
010.01
25202 LROO.0O 25215
 } — — O
LR32.00
——moven Move
011
|Lrao
010.01
— J}— DIFU(13) Differentiate Up
011.00 TIMOOO lbino2
01101 TIMOO1
inm
011.02 TiMGD2
3 e P
| gl w 2
01103 TiMO03
| | [ N
N LT
01104 TIMOO4
m \; — |
01105 TiMOOS
1 } {
01106 TIMOOB
02000 o7
—




T T 1Y S T ¢ Wme o 011.07
4 —— 4 F——sFT010)
idr 011
ot 011
—
T
nw o owm o
—
oot T ool
— ———0H
LR32.00 001.00 00101 00102
011.02 TMOO2  oo1.03
011.03 TMOD3. 00104
LR32.00 001 03 101 04 001 65
e O
011 04 TiMOGA 001 06
) - o5
01105 Tiviaos wi o7
S
LR32.00 001 06 w1 o7 00108
—] 2 s
011 08 Tihatos w109
ﬁ{ ~ -/
01107 Tivao? 00110
- &,
LR32 00 001 09 0011 Qo1 11
— 5 S
LR32.00 001 12
>
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Shift Register



011.01

oo

DMO000

DMO001

Timer

Timer

011.02

—

TiM

‘002

 Iovoon2

Titv!

011.04

011.05
|-

 {omoo03

TN

Dh0004

TIM

DrA0005

Timer

Timer

Timer

Timer
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011.06
—] ——m Timer
o8
DMO00G
011.07
TiM Timer
007
DMO007
001.10
—] ———DIFD(14) Differentiate Down
000

4.4 HaN1INAAag

END(D1) End
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1
SO

18fundnd Lsdﬁaf:ﬂszmumidau’lmg'uﬂﬂ%sﬁ Disturbance - iunsunIusTuy  finld
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5.2 msmuammuﬂauﬂé’u PID (PID Controller)
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MV(®) =100/PB L e(®)+(1/Ti) [ e(t)d(t)+Td(de(t)/de) F+b (5.1)

Lﬁ@ Td = Derivative time #1390 rate time 1 2e1d uufi (Minutes)
Ti = Integral time
nsluemsnnuduiusoes MV fu Py luauas (5.1) szdeonnldmne fums
951 AW 5.1 uamsANUFUTUEYEY MV fU PV 8¢ PD Controller N34 Open loop #3418
ADMIN1AUY119 Derivative action
NAADUEUBIYDY Derivative action wifludadiulasassfusasinsaenu)asweg

ANUAANAIA(SP-PV)
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ﬂiﬁﬁuﬂmmaﬁmﬂqﬁmm‘lﬂﬁﬁagmmw%"laisﬁﬁ'auuﬂm Derivative action 9% 1
Uradedyanauudh inswioumnlos Derivative action wﬁw?@amumﬁiymummaan
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Liwdosnm Tiifian1sunds (Oscillation) iegnnszdu

@ A 1 . 3
2. pousumsldousithminense Disturbance 18590159

3.1‘11'591 Offset

- ANNENANETHNISNIVANNTZUIUMS
1 14 (]

anwasii lveanssuwmaiuell  Time lag  vingUafumaseurussves

AILUIUNIIAD Step input 131 WITONIA Dead time (LE) tagansdaaa (TE) Taolszanm
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LE/TE LL‘IJ‘lJﬂ”ISﬂ]UﬂiJﬁMiJHﬁ?Jﬁﬂﬂ‘i&’ﬂ’)uﬂﬁ
LE/TE<0.2 ON/OFF , P, PI

0.2<LE/TE<1.0 PI/PD

1.0 < LE/TE Feed forward, Computer control
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Taen K, = Proportional Gain
T, = Integral Time

T, = Derivative Time
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5.3 MInaaagn ﬁﬂ'J‘iJQ‘NQiuH{]ﬁ

5.3.1 M5¢A8I993N15NARD

PLC 2
PLC 1
CPU CPU
TC | D/A PID TC | DIA PID
l 1
A~ I T |
! Analog Signal
‘ 4-20mA
mV e ——
Analog Signal ‘1 mV
Thermocouple 1 Thermocouple 2 3 4-20mA
{
|

—a T

Heater

—v\/\/\,—‘ j
' Power Regulator
[

gﬂﬁ 54 LTAINITABINIINITNARD

gunginelumeuIzgnasI19iuTag Thermocouple daieygyIne Output voltage (mV)
1183 Temperature Control Unit @951 Unit nitsuns PLC C200H &9 TCO01 szuansnafiin’ld
aaﬂuﬂuiﬂmmammﬁaﬂumﬁwm%ﬁmmfu PLC %zﬁumﬁmmmmﬁ'mﬂﬁq
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Aeufiozdas Output v0n lWawquszuylddowlasdiua analog noulaely digital to
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5.3.2 M3aanuasldany C200 H- TCo01
5.3.2.1 M3 INTea9

= SW 1 = Unit number setting

(5

] 3y 9
a8l address v89udng unit number 31N §enane 1l

Unit no. Allocated addross
sefting

Wd 100 16 109
Wd 110 to 119
Wd 120 10 129
Wd 130 10 139
Wd 140 10 149
Wd 150 10 159
Wd 160 to 169
Wd 170 10 179
Wd 180 1o 189
Wd 190 10 199

DQleiNIDOD|O|ajwin|=|o

A Y 14 v ' v
note AInTBsrBUN A9 HAIRI unit number das Tuae findo i 18 on

LR} 4:{ Q,al % 1 d' 1 ~ é‘l LES) 0’/’ na"
agmmﬁmﬂzmm"lmﬂaauuﬂawuﬂ’swzums offLLﬁZLﬂﬂLﬂi@ﬂiﬂN@ﬂﬂi\‘iﬂuﬂ

- SW 2 Switching memory contents and setting direction

"H a o
Cunuw CFF
Switch no. Pin{ Pin2
Function Switching memory contents Setting direction
ON Normal C200H PC
OFF Fixed Data Setting Console

1 d’ o 3 1 IS LY 1S3 e d' 0’}’ A\l
ﬂmmmmim'lﬂmwwawuw HANVINNLTIANAN



Normal Data can be set as required using commands (Refer to
4-1 Memory Allocation).
Fixed Fixed data is allocated to memory. Direct reading and
viiting of data is possible.
- SW 202 Sensor type setting
q-ﬂ n"ﬂ
o@m
ol
@f~
Setting 0 1 2 3 4 5 6 7 8 9
Sensor type |R S K J T E B N L U

v t4 ]
Tumsnaoeweousieg 14 thermocouple type K datiusada’ldf 2

-SW 203 Operation and Function Setting

0 -~
| m
i
Ll o
o «
= -
—= NQ

OFF =—= 0N

Pin no.

Function

OFF

ON

Not used

Operation in C200H
program mode

Continue control

Interrupt control

Loop 2

Enabled

Disabled (not used)

Display units

C

F

Control action

Reverse (heating
ocontrof)

Nomal (cooling
controf)

Control method

Feed-forward PID

ON/OFF control
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~ v ) 1 IE; a ~ g
note 181N 4 off gt 11T temperature sensor A0 loop 2 viindefianaIai

) Y
2.4 input loop1 iefins 1 1uies loop Rty wazez 1% 1oop 2 Tai'ldE

loop 1 galuldld



5.3.2.2 msepiinlfldanu

CT. t Transhrmer
TC: Tharmooouphs

(e}
FXZ&E&EXBREE

AQ |

Ratar i the
2abda below

Terminal no.

Terminal name

cT

Loop 1

CT

TC (-}

TC (4)

CT

Loop 2

CcT

TC (-)

TC (1)

24 VOC

8| 3|2 &[&]|2|B|8|2|(3

oV
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5.3.3 Msnanmazl¥ain C200H- DA0OL

D/A szulasdyyanu digital Tuifudyana analog ievidyanalaiugu

AITUIUNTT

——

Analog Output Unit

C200H-DAGO1

]

Transducer
SYSMAC C200HS/C200H
22" @ . e\ ®
Temperature sensing i : : ‘ !
element l = E-
L2
Vaive
t 5 Q== controlier
T
=SS
e
FWE
- 3 i 4 Fuel
1111

31 55 uaraenisih paool Tulseu

5.3.3.1 MIsAIMaIny

E
- ANAT Unit Number

Switch number Unitnumber IR words DM words
0 Unit %0 IR 100 to 109 DI 1000 to 1092
1 Unit =1 IR 110 to 119 D1 1100 to 1199
2 Unitz2 IR120to 129 DI 1200 to 1292
Unit =3 IR 120 to 139 D1 1300 to 1299
4 Unitz4 IR 140 to 149 DI 1400 to 1499
5 Unit &5 IR 150 to 159 DI 1500 to 1599
5 Unit =5 IR 160 ta 169 DI 1600 to 1692
7 Unit £7 IR 170t 179 DR 1700 to 1795
3 Unit =5 IR 180 to 189 DI 1800 to 1899
9 Unit =9 IR 190 to 199 DM 1900 to 1999




A’f [ a o A a
- ANNTINTIRNFUAYDY Output

0: OFF
ST TTT
E12 9 4
Pin number 3 Output range
OFF Voltage input 1tob5V
Current input 4 to 20 mA
ON Voltage input Oto 10V

5.3.3.2 mssemesin ¥y

BO Vollage output 104
Moltage output 1 (=) AD

B1 Current output 14)
Current output 1 (=) Al

B2 | Pulseoutput 1 (+)
Pulse output 1(-) A2

B3 | \Voltage output 2 i+)
Voltage output 2 (<) A3

B4 | Cumentoutput 2 i+
Current output 2 (-) A4

BS5 Pulse output 2 (+)
Pulse output 2 (=) A5

B6 Not used.
Not used. AG

B7 | Upper limit alarm output 1
Lower limit alarm output 1 § A7

B8 | Upper limit alarm output 2
Lower limit alarm output 2 | a8 o

B9 Alamm output common
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5.3.3.3 WHAnden 981 IR fvhanls

Address Item Contents
Word Bit
(IR)
n 15 ta 00 Output 1 setting data Sets output 1 data in binary. This becomes duty ratio data when
pulse outputs are set. The range is 0000 to OFFF.
n+1 15 to 00 Output 2 setting data Sets output 2 data in binary. This becomes duty ratio data when
pulse outputs are set. The range is 0000 to OFFF,
n+2 1510 09 — Not used. Set all bits to “0."
08 Qutput prohibited Turn ON to prohibit outputs. This bitis used for outputs 1and 2.
o7 Qutput 2 limit Turn ON to execute output 2 limit.
06 Output 1 limit Turn ON to execute output 1 limit.
05 Output 2 alarm Turn ON to execute output 2 alarm.
04 Output 1 alarm Turn ON to execute output 1 alarm.
03 —_— Not used. Turn OFF {i.e.. set to “07).
02 to 00 Pulse cycle Sets the pulse period.
Pulse period 1s 2s 5s J10s | 20s
02 0 (¢] 0
Bit 01 0 0 1
00 (1] 1 Q 1 0 .
1 ?
L[UR74 S 5\ (20 mA)
Output Output
V ‘4 mA,’
Ay A _& Digital 3 & Digital
0 OFFF valug 0 OFFF valus
(4005) (40as)
0V to 10 V Output 1V 1o 5V and 4 mA 1o 20 mA Outputs

(pin 1 ON)

(pin 1 OFF)




5.4 auveeldsunsu

000.00 000.01 LR0O.00
— 0
LROO 00
LROO 00
b MOV(21) Move
DMO0O0
HROD
- PIDB0) PID Control
33
" |Hroo
“hio
-[END(D1) End
PLC2
LROO QO 0ooQt LR32 00
| S
I Vo r "
LR32 00
[—\ e
000 00
LR32 00 252482 001.00
Ji 'k ) 2.
10 i T
LR32.00
| MOV(21) Move
DMO000
HROO
- PIDB0) PID Caontrol
133
HROO
1o
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110 54 output YOID/ATITY QUINATFIU 4-20mA 000U Tnput control YeUMOY KT
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1 v 41 T oQ 18 1 [ Y v Aa dy a  ;
dauamidiuavszuaasde Uit vy A1n2uauez e Ranaatius el uan
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ﬂumﬁq;tywmmmwwwmﬂ mammmmmwﬂwmﬂmmumﬂwmnmmmn output 7
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AIzUIUMSs Indadhnune) vl dayanas output ‘ﬂuafm
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a

=1 =% a &S
N E)\‘lilﬂ"liLLﬂvl‘ULWE]‘l‘}’imlﬂﬂﬁﬂ’mﬂiJ ‘]JS?J?(‘V]‘HI‘H‘W

MIAIVANUVY Proportional-integral (PI control)
c; Yo . A 9 a d' Q 9
Integral ﬂSQﬂLWiJi“Hﬂ’U proportional L‘WEJLLﬂ‘ﬂELJW"Iﬂ’JTJJWﬂWﬁ'lﬂﬂﬁﬂT)&’.ﬂQﬁ’JW’iﬂﬂJilz
o w 9 ' [ 91 = v 9 A 3/ ' a =
m%ﬂmmmmmima@ﬂwmmzaum"hr‘i]zyﬁmﬁqummmﬂ LHDIAAUATA NIUNANA 1N
a dgl v q' v 1 4‘1 ) Y1 @ [ d‘d
mmmﬂumwgﬂazﬁmmmammmaaﬂnm 'Vl"Iiﬂﬂ"lﬁ’JLLﬂiﬂ'JUﬂiJﬂJENﬂ’JLLﬂ?ﬂ’J‘Uﬁ?J‘VDJ
a wa . A 1 1 A ' A a 1 J
miﬂg‘nmmu integral Lﬂ'ﬁEJHLL‘lJﬁQE]EJ'Nﬂmu’EN mmm'mm'mwwwmmsblmﬂugruﬂ LS
A4 a v
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L‘f’u'ﬁﬁﬂ‘ﬂigﬂuuLﬂ’J']ﬂ']ﬂ'J"liJWﬂ?"lﬁ"lﬂﬂf’fﬂ"l'lgﬂﬁﬂﬂ%ﬂﬂ'lﬂ‘ﬂuf‘fuﬂ

NIAIUAUUUY PID (proportional-integral-derivative)
MW Derivative  oudTgyninszuiumeios (sluggish process) oty
2 4
ﬂiwmumsmumm?au H9zdouss vieaaAuse uazazdosntunu A overshoot
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a U Aot ' o & a Y Y =
QmwguiuﬂqmuGllu']ﬂ‘lﬁiyu']ﬂﬂﬂﬁu\‘lﬂ'ﬁL‘Wi]ﬂnllﬁT’Hlnﬂﬂﬂ')ﬂﬂgﬁEJQﬂ'ﬁﬂ']ﬁ'JﬂTﬂﬂllnq 100%
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miﬂ%"umimnqu (Controller Tuning)
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HR 00= 100°C Setpoint value (PV)

HRO1= 10 Proportional Band (P)

HR 02 = 150 Tik=Integral time T; /sampling period
HRO03= 125 Tdk=Derivative time Td/ sampling period
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HR 00 = 100°C Set point value (PV)

HR 01 = 20 Proportional Band (P)

HR 02= 80 Tik=Integral time T; /sampling period
HR 03 = 500 Tdk=Derivative time Td/ sampling period

m. Temperature Contiol
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HR 00= 150°C Setpoint value (PV)

HR 01 = 100 Proportional Band (P)

HR 02 = 50 Tik=Integral time T; /sampling period
HR 03 = 125 Tdk=Derivative time Td/ sampling period

w. Temperature Control
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