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Project Title Design PLC Kit for Practice

Project Credits 6
Candidate Mr. Panya Sirikulpattanapol
Project Advisor Mr. Manop Choompookeaw
Program Bachelor’s Degree of Engineering
Field of Study Automotive Engineering
Faculty Engineering
B.E. 2553
Abstract
Company The Siam United Steel (1995) Co. Ltd. Rayong
Place 9,501 G5,Eastern Industrial Estate Pakorn Songkrohraj

Road,HuayPong,Muang,Rayong Thailand 21150

Type of Business manufacturer and seller cold-rolled coils
Department Electric Engineering

Position Trainee Engineer

Advisor Name Mr. Kunakorn Jarutun

Normally, manufacturing processes have to be controlled in order to reach customer’s
needs in terms of quality and quantity. In the past, machines were operated by humans. But now,
automatic control system is employed as a basic process in industry and is applied with electrical
devices (sensor, delay, timer, couture, contactor etc.). Although this system can improve
efficiency of process but installation and maintenance of these devices are complicate such as
area, wiring and hard look into devices when had error. As a result, the electronic system is the
first way of solution. After that the electronic system was replaced by microprocessor. Now
microprocessor is developed to PLC system.

As mentioned above, there is a development of PLC to be used as basic instruction for
new employees or people who would like to study PLC technology. This manual explain how to
use PLC (OMRON,CS1G-H) by using CX-Programmer and how to use touch screen (Graphic

Panel) (OMRON,NS10-TVO0[]-V2) by using CX-Designer including experimental kit.
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Table No. Steel grade/ Specification
1 SPCC-8D, SPCC-2D
) SPCC-SD, SPCCT-SD, ASTM A1008, ASTM A366, JSC270C, SAE 1006,
SAE1008
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6 JSC260G
7 JSC340P
8 JSC390P
9 SPFC390, JSC390W
10 SPFC440, JSC440W
11 SPFC590, JSC590R
12 SPCC-4D
13 GIS (Un-Annealed)
14 GIS (Annealed)
15 TMBP-T3
16 TMBP-T4
17 TMBP-T5
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Structure Text Language

D:=B*B - 4¥A%(;
[F D < 0.0 THEN Nroots =0 ;
ELSIF D =0.0 THEN
MNroots==1 |
X1 o= -BA2.0%A)
ELSE Mroots == 2;
X1 = (-BsgriDNA20%A) 5
X2 ;= (-B-sgrt(D))(2.0%A) ;
END_IF

Function Block Diagram Language

€ha —

5] ——

s2 — OR

-

Instruction List Language

Lahel: LDy al {* resuli ;= al *)
ADDY a2 (* delayed ADD, resull == a2 *)
MUL{ a3 { * delasyed MUL, result = a3 *)
AU ad (* issuli i~ ad -ad *)
1 | * execute delayed MUL, *)
{* resule i= al+ (n2%(a3 - ad) * 03) %)
ADD b (®al + (a2 * (a3 -ad) * af)+ab*)
5T res (* store current result in res *)
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mput | output 1
i1 o—
input 2
_l |_
mput 3
1 1
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M31970 3.2 AUANTANIADUNA (DC)

AN
UIIAUBUNA 24 VDC (26.4V-18V)
Suwaduduaud 21kQ.47kQ
AMIUADUNA 12 mA

UTIAUAUBUNAVULTININU | “ON” 14.4 VDC min.

“OFF” 5.0 VDC max.

namauaum@uvgm “ON Delay”:8 mS max.
“OFF Delay”:8 mS max.
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M31970 3.3 AUANTANIADUNA (AC)

AN
usIAudUYA 100-120 VAC (+10%/-15%) 200-240 VAC (+10%/-15%)
50/60Hz 50/60Hz
SuwaduFuaud 2 k€ (50Hz),17 k) (60Hz) 38 k) (50H2),32 kO (60Hz)

MIUADUNA

5 mA (at 100 VAC)

6 mA (at 200 VAC)

UIRUAUDUNA VALY

“ON” 60 VAC min.

“OFF” 20 VAC max.

“ON” 150 VAC min.

“OFF” 40 VAC max.

L’Jﬂ'lﬂﬁ]ﬂﬁl!ﬁ]\i?]l!‘l/!ﬂ

“ON Delay”:35 mS max.

“OFF Delay”:55 mS max.
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EAUGEGIE Aaeruiia
ATINUMNTNNIUGIFA 2 A/250 VAC (COSO = 1)
Max. switching capacity 2 A/24 VDC
f‘)’mmuﬂﬁﬁmuﬁﬁﬁﬁ 10 mA/5 VDC

Min. switching capacity

o1gm3lda | szuulih Resistance Load | 300,000 A54

Inductive Load | 100,000 A543

(Relay Service | 5499,07'lna (Mechanical) 10 &1unsa
Life)

IANDUAUDN “ON Delay”:15 mS (Max)

“OFF Delay”:15 mS (Max)
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max) 00100 - 01100 - 002.11 012.07 003.11 013.07 004.11 01407
001.11 011.07
60 36 points: 24 points: 12 points: £ points: 12 points: 8 points: 12 points: 8 poimts: AC CEMIEA-
= = 2 ) E 2 2 g c = ; 3 g GO0CDER-A
00000 - 010.00-
000.11 010,07
CPMIA-
(12010s | 001.00- 011.00- 003.00 to 013.00 to 004.00 1o 014.00 to 005.00 to 015.00 to ne SO0CDR-D
msax) 001.11 011.07 003.11 013.07 004.11 01407 005.11 01507
002 .00- 012.00-
002.11 012.07
A
‘]J“VI 3.39 mmuuawmmuwmauwm/mmwmmm PLC iu CPM2A
A 1 o . .
13/8 1952 Expansion /O Units
CPM2A-20/30/40/60 CDR CPMI1A-20EDR@M1 CPMI1A-20EDR @13H2 CPM1A-20EDR a3H13
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- sEydumiNeuNaie M WAYed PLC via luga
dmsu PLC wilalugaves OMRON utluiluvatoguldunu CQMI/CQMIH/C200HOV

cs1/cn1 g luvmzuaazjudalimduemasauananiueg 1 Y0nAIe 19Ty

1) msenuemAsaved PLC U COMI/COMIH
E4 Y ' '
dmSu PLC Juil myszydumriemasaiu Mvuanduyaisuduiivuiemy 000

s A 9 a o Yo
LAZDINALTNA UNTINLaY 100 ﬁ"lll'liﬂﬂﬂ@')@ﬂ'li‘lﬂﬂﬂzﬂ

Input thrdﬁ R
[ Bultin €PU Unitin-| 1R 000 /O Units
puts (16 DC inputs) | (Fixed) | The number of O Units that can be connected depends
IR 001 on the CPU Unit being used.
32-point Input Unit
Rt | Ao | @ COM1-CPU11-E/CPU21-E
| — | 16-pointinput Unit | IR 003

" 128 11O points max. |

T Units max. (The total number of
words cannot exceed 8.)

® CQM1-CPU41-EV1/CPU42-EV1/CPU43-EV1/CPU44-EV1

Output Words f————— 256 O points max. ——————
. |

|a-pqmommenn IR 103
— — 1Epom1.0u1puthut IR 102
. 1&pmnt0utnutum A |D1

la-puntqu:u:Uml | IR 100 ‘

11 Units max. (The tolal number
of words cannot exceed 16.)

517 3.41 Apd1amIB e MATHYDY PLC JU CQM1/CQMIH

L1
Y

v ' '
MIMUUALDAATTUDY PLC U CQM1/CQM1H U mié’nuammamaqauwmzﬁmuﬁ
Y A 9 a A o =l 1 Id H 4
Channel 0 ﬂ'lllﬂ'liG]fIN'I“Ll@“Ll’V}l‘@]LWN%ﬁuﬂll@ﬁmiﬁliﬂi@ﬂqﬂlﬂu 001, 002, 003, ... @IUDIANAVL
A g a Y A Y a A o ~ 1S
LTNAUN Channel 0 ammﬂmm@uwmwmzuuuammmiﬂmmﬂu 101, 102, 103, ....

2) MIBNueAATAVEN PLC J1 C200HO

I

Power

CPU Supply

S —

IR 00600 - 00615
IR 00500 - 00515
IR 00200 - 00215
IR 00100 - 00115
IR 00000 - 00015
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MIMUUALBAATAVDY PLC U C200HO IZMHUAMNAMNUIVDY Backplane AN
1 <3 o 1 5
Ta L&l vz dhud wrdaiu

3) mIgNuemAIAvey PLC J1 CS1/CJI

From the lift = 1 2 3 4 5

é | | | N [our OUT | CPURack
2| = 32 pt|32pt |04 Pt

g | 3 [16pt[16pt| 01 o00s | 0006

T | & [0000( 0001 21 o005 | 1

E 0009

o

310 3.43 Ar0819msdruemasdvos PLC 31 CS1/CI1
Y
1 o 1 a o Aa 4 ]
MIDNLOAMATAVDY PLC U CSUCI1 azdndwmismumsaandunasotana Tngli

1 a 3 YA o 1 o v A 1w A [
ﬁu%awzmm”lmmwuﬂﬂ ﬂ'liu‘]JLL@ﬁLﬂiﬁi]guiJLiﬂ\?@]@ﬂu\lﬂﬁﬂﬂ‘] ?N:.ijﬂ

Y
IR g1ueaIATAYDI PLC Ju CS1/CJ1 1ag C200HOL 1una1dunanig Standard /O
Y 2 ' 1
Unit 1(M1U UonINTE9T Special /O Unit 819 Galimsimuauedasa

' Y
uanaenueen li awsadnyunuan ldan PLC Juiiu

3.3.10 3sUVUaVY§1H (Number System)

v I Aq ¥ ' v o Yg Y ~ o @ Y =
sruvvgudaluszueuilsauedly PLC  Aniuglynuianuiniudesdinyiszuumy
v 9 Y] A A ] A P ' g o ' 9
gwlinlalszneunuveyadus emslyanungnass luaiutlazendiedanis lenuvesss
v
AUF LD QYT IUAL LA AU IUTUKH NN 1ITY
- 3ZUUIAYFIUa04 (Binary: BIN)
= d‘ ] 3’ % 1 3 % A
Hanaui ludiiuegiamun 2 @1 Ao 0 1ag 1
= 3UUaVYg1U BCD (Binary Code Decimal: BCD)
= d‘ ] 3’ % 1 3 % = A = =~ 1 zé 1
Hanavi ludiiuegdiamun 10 91 A 012345678 9 130158n9N081911931 BCD Code
- ITUVIAVGIUAUYD (Hexadecimal: HEX)

[l
2 =)

fiduavn lidiuegiamun 16 A2 f00123456789 ABCDEF

Y v o d 1
ﬂ1§1\1ﬁ 3.8 UAAANUTUNUTUDIUAVT TUA N
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FOUR DIGI BINARY
e Bep 2’=38 2'=4 2'=2 2’=1
0 0 0 0 0 0
1 1 0 0 0 1
2 2 0 0 1 0
3 3 0 0 1 1
4 4 0 1 0 0
5 5 0 1 0 1
6 6 0 1 1 0
7 7 0 1 1 1
8 8 1 0 0 0
9 9 1 0 0 1
A - 1 0 1 0
B - 1 0 1 1
C - 1 1 0 0
D - 1 1 0 1
E - 1 1 1 0
F - 1 1 1 1
HINENTIR) BIN (Binary) = FLUVAVF LD
BCD (Binary Code Decimal) = FLUVAVFIUTY

HEX (Hexadecimal)

3.3.11 ﬂ1‘i!!ﬂﬁ3!ﬁ"ll§1‘l«!

Y a
- maudavavgruaesliiumug iy

A1061971 3.1 YoyadieguszuUEUTILTOULIA

RUg A A la

FLUVRYFIUFUIN

a A 9 d‘ I
16 1@ ¥A1 0000 0000 1001 0110 duilasuily
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15 14 13 12§ 11 10 9 si 7 & 5 4§ 32 1 I —
1 ] ]
E’mﬁm
‘o‘a‘o|uln‘o‘0‘o!t|o‘a‘1!o‘r‘1‘o‘
: I A J Y I 3 h
| at | gl g 2'“| 2"| 2" 2° 2*" 2 ‘ 2! 2| g ‘ 2 ‘ 2* | 2 ‘ 2"
- ; ' Weight
i i ¢ ¢ i L ¢ 1:.::]1;51_:
|327f|8‘1538‘4‘ 8192‘4098 |20-84|1024‘ 512 ‘ 258‘ 128‘ 64| 3z ‘ zs‘ 8‘ 4| 2‘ ] ‘ =
l
|n‘o‘o‘o|o|o‘o‘n‘us‘o|a '13‘0‘{; Ta‘o‘
0000 0000 1001 0110, = 128+16+4+2
- 150,,

a Y
- mandavavgudulnduavguaes

o ] A Y 9 A < a Y I a = 1
A206197 3.2 Daeanalasuiluaygudy 1,750 Tiduavgiuaes vuia 16 Ua aziiaumla

‘ 215 2“‘- 213 Els 231 ‘ 210 29 26‘ 27 25 25 24 23 22 2l ‘ 2']
Weight I
3276816384 8192| 4096(2084 (1024 | 512 | 256 | 128 | 64 |32 |16 | 8 | 4 | 2 | 1 ;
Weight
I | 1
I I 1
] 1 1
Tugmudy
o |0 | o | o0 | o ji024|512| 0 |128| 64| 0 | 18| 0| 4 | 2 | 0
] ] 1
: ! :
1750, = 1024 +512+ 128 +64+16 +4 +2

= 00000110 1101 0110,

Y I a a Y 3
- mandavevgmaesliduavgudunn vazmandavavgmuduvn milwavsguaes
Y a o Y- =1
msudavavguaesliiwavgwdunn wannsonseinld laensutlasavgudesiiaz 4
a I a [
dalluauguauvn 1 van
Yy Y a Y 3 a 9 1 Id I
favanulavavgudesving 16 Ua Iiduwavgudurn dswuuavgnuiiudoutlu 4

nau NANEL 4 U TAsuAaznguIzinuA0aug IUaUNN 1 ¥an (1 Ada)
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A208797 3.3

Wand 4 wanf 3 wand 2 wanf 0
? Lﬂ’_::"]ﬂ
Ak o8 F 4
1 : 1
15 14 13 12:! 11 10 9 8 | 7 6 5 4 ES g 1 0
[o To To T [oTo[oTou o o Tslaluli]esms

Aed

0001 0000 1010 1111, = 10AF,,
Tushuesnduiusnemlasavguduvailuavgiuaes Tasmsulasavgudunn 1 vén

Wuavguaedld 4 Oa
3.3.12 MIUINMAZAVIAVGIU

Y
- MIVIN@IYFINADY DUFIUADINANNANAUVDIAN NN (Weight) VOuaugIUaDd lutaaznan

NodoANUINING 2

U

A20819N 3.4

o O m

2
1
1
0 1 1

Y
- MITYINAYFIHAUHA DVFMAUNATANUANAUVRIANIMUN (Weight) vouauguadumnluie
aznannegaan Ny 16

A208199 3.5

“le g
Lo sk
“le =g
wls o

Y '
- MIDUAVFIUADY 1VFIUTDINANINANNUYDIA NN (Weight) voumyguandluudazani

Y Y Y
pgoanuny 2 auiulumsavvesavgiuaesluuaaznaniurindaadiatesnidiay
Y

A ' v v 2,’
i]gﬁﬂ\?ﬂiJﬂﬁﬂﬂWaﬂﬂﬂhlﬂﬂi\mg 2

A2087197 3.6

o o




Y
- MIAUDYFIMAUHA DVFMAVNATANUANAUVBIANIINIIN (Weight) vouavgauvnTuuea
' Y Y Y
azgnaniiegdanuminy 16 duiulunsavvesavgudunnlunaazndminmnddliaiosni
o Y A v o 5
A0 vzdvstumnnnandaliasas 16

A208199 3.7

16 16 16 16
1 4 B 6
- c 6 4
8 5 2

3.3.13 Wsziamdoya

o @ = v A

Y o A a . 4 ad o
UDY ﬁﬂ'lﬂslu‘llﬂi PLC 220A11NAANUNLTINNUAD UM (Bit), UhJ@] (Byte), 1758 (Word) ann1s

[

~ o A <
Liﬂﬂlla%ﬂ'ﬂiJ’ViiJ'lfJ"U@\Hmazﬂnl JU

15141312 '\1‘\098 7 6 541
I DDDD O] DDDD
}

13un71 dayazuin 16 Um w3a 1 Channel wia 1 nmﬂim

1 fidR
OO0O0 - [a8a-1 fee |
1 Tud

I:lEII:H:l O0O0O0-! 8dm =1 Tud

1 hm

’DDDEIDEIEIDDDDD OOOO" 1edn -1 35

317 3.44 uaaaiiianuved Ua (Blt) lud (Byte), (35A (Word)
3.3.14 HanMINIIUNIIANIN

o ] o . A g ' ' £ ' A o A A A
PLC ¥1911A28MaNNSY84 binary v 1uedalasdaniialu 2 aoiug mu gavised tanseia

A
11590

- HanNNITYON AND

- O O |p
o = o|®
o o o=

o—2a
v
o—2E8—

311 3.45 HANNIIVDI AND

-
-
-




WanNn15ved OR

=

= = O O|m
- 0 = o|®
A a o o=

Wann15Yed NAND

317 3.46 HANN13VDIOR

= = 0 O|n
4 5 4 ol|l@
O = = o=

g

Wann15ved NOR

311 3.47 1ANN13Y0I NAND

o) P

= = o oy
- 0o = o|=
C O O = | =<

Wann15veN Exclusive OR

311 3.48 1ANN13Y0I NOR

A B Y
0 0 o] o—2 ¥
0 1 1
e B
1 0 1

Wann15ved NOT

317 3.49 1ANN13Y0I Exclusive OR

311 3.50 1ANNIVDI NOT
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