LOI NOI PAU

Qua trinh cong nghiép hoa, hién dai hoa va hoi nhap kinh té thé gioi da
dua nudc ta phat trién vé nhiéu mat, dic biét 1a cac nganh kinh té. Trong do
nghanh Dién nhiing déng gop rat quan trong. Cung voéi qua trinh hoi nhap va
san xut 1a nhitng budc phat trién va tiép nhan cong nghé moi hién dai, cac
thiét bi diéu khién ciia nhiéu hang noi tiéng trén thé gidi, viéc nay doi hoi phai
c6 doi ngii ky thuat gioi, c6 kha ning van hanh doc lap diéu khién nhitng thiét
bi hién dai.

Xuat phéat tir yéu cdu can thiét phai nghién ctru dic tinh k¥ thuat cia
nhing thiét bi méi, dic biét 1a nhimng thiét bi ngay cang xuat hién nhiéu trén
thi truong trong nudce, cod nhiéu tinh nang diéu khién wu viét. BO mon dién tu
dong cong nghiép dd giao cho em dd an “Nghién ciru tong quan vé
MicroSmart va sian pham hing IDEC. Ung dung MicroSmart diéu khién
hé thong nhiéu bom tw dong 1én bé ho”

Sau thoi gian ba thang nhan dd an, v6i su giup d& nhiét tinh cta thay gido
huéng din Th.s Nguyén Pirc Minh, cac thiy cb gido trong bd mén cing véi
su cb ging cua ban than, em dd hoan thanh do 4n cua minh. Noi dung cua dd

an gom cac ndi dung sau:

Chwong 1: Tong quan vé MicroSmart va san phim ciia hang IDEC

Chuwong 2: Sir dung phin mém \WindLDR Idp trinh cho PLC IDEC

Chuwong 3: Ung dung MicroSmart diéu khién hé thong bon bom theo
mirc nuwdc trong bé hé.

Em hy vong véi d6 an nay s& gop ich cho céc ban sinh vién va d6i ngii
ky thuat khi lam vi¢c véi PLC hang IDEC. Vi khuén kho thoi gian co han,
tai liéu tham khao va kha nang ban than con han ché, do vy trong qua trinh
thuc hién do 4n s& khong tranh khoi nhitng khiém khuyét. Em rat mong nhéan
dugc su dong gop ¥ kién xay dung cua cac thdy cb trong bo moén ciing nhu

cua cac ban dong nghi¢p dé do an ctia em dugc hoan thién hon.
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Chuong 1.
TONG QUAN VE MICROSMART VA HANG IDEC
1.1 TONG QUAN VE HANG IDEC

Tap toan IDEC ctia Nhat Ban 1a tdp doan hang dau trén thé gidi trong
linh vuc san xuit cac thiét bi dién cong nghi¢p, tuy dong hoa. HE théng phan
phdi san pham va nha may ctia hing 6 mit tai hau hét trén cac thi truong 16m
thé gid1 nhu: My, Nhat Ban, Puc, Trung Quéc... Thiét bi dién IDEC ngay
cang vai tro 16n hon trong cac hé thng truyén dong dién va tu dong hoa qua

trinh san xuat.

San pham cta hing IDEC ngiy nay duoc ua chudém st dung khip noi
trén thé gidi, dac biét tai cac nudc Chau A, co duoc diéu nay la do san phém
ctia hang ¢ chét luong cao va da dang vé chung loai, tir cac khi cu dién thong
dung nhu: Nut an, dén bao, role, bd chuyén doi nguén, timer, cong tac chuyén
mach, cam bién ... dén cac thiét bj kha trinh nhu PLC, hay man hinh hién thi
HMI.

Thiét bi diéu khién 1ap trinh, man hinh hién thi HMI ctia IDEC hoat dong
tin cdy va co thé két nbi dé dang, twong thich v&i cac hang khac nhu:
Siemens, Schneider Electric, ABB, Mitsubishi, Fuji, Omron, duoc tng dung
vao qué trinh diéu khién trong cong nghiép nhu: diéu khién tay may, cac biang
chuyén tu dong, phan loai san phém, diéu khién hé théng thang may trong cac
toa nha, thuy luc...

1.2 PLC MICROSMART CUA HANG IDEC
1.2.1 Giéi thiéu vé ho PLC IDEC

Thiét bi diéu khién 1ap trinh PLC (Programmable Logic Controllers) cua
hing IDEC gdom cac dong san pham: FA-2J, FA-3S, Micro-1, Micro-3,
Micro-3C, FC4A-CXXX va FC5A-CXXX. Do cac dong san pham trudc do
khong dap umg dugc hét cac nhu cau cong viée dit ra nén cac nha san xuét
cho ra doi cac ho tan tién sau nay nhu: FCAA-CXXX va FC5A-CXXX (c6

nhiéu chirc nang hon va bo nhé chuong trinh 16n hon).



1.2.1.1 Gi6i thiéu vé dong PLC Microsmart FC4A cua hang IDEC

PLC Microsmart FC4A 12 mot dong méi trong ho PLC bao gom 2 kiéu
modul CPU la: “All-in-one” va “Slim types”. Kiéu All-in-one c6 loai 10, 16
hodc 24 dau vao/ra (1/0) dugc cung cap bai ngudn dién ap 100 + 240VAC.

AC Power Type

DC Power Type

FC4A-C10R2*
FC4A-C10R2C*

FC4A-C16R2*
FC4A-C16R2C*

FC4A-C24R2
FC4A-C24R2C

/0 Points

10{6in/ 4 out)

| 16 (9 iny7 out)

24 (14in/10 out)

Output Type

Relay Output, 240V AC/30V DC, 2A

Input Type

24V DC {Sink/Source)

\ AC
Power Voltage |——

100-240V AC, 50/60 Hz

| OC

24V 0C

Memory

48K8

] 15KB

\ 21KB

Hinh 1.1: Dong PLC Microsmart FC4A All-in-one hang IDEC

Pé mo rong s6 luong dau vao / ra, ta thém 4 modul mé rong vao loai 16
1/0 hodc 24 1/0 ¢6 thé 1én toi da 88 dau/vao ra. Kiéu Slim types co loai 20 dau

vao/ra hoac 40 vao/ra. Kha ndng m¢ rong cua loai nay co6 thé 1én téi 264 dau

vao/ra (khi nbi v6i 7 modul mé rong).

Cac chuong trinh dugc st dung cho Microsmart co thé duogc soan thao tir

phan mém WinLDR trén mot may tinh c4 nhan, tir WinLDR ta c6 thé tai cac

chuong trinh thich hop cho PLC.

Kha nang xir Iy chuong trinh cta kiéu CPU “All-in-one”: 4800 byte
(800 budc) trén loai 10 vao/ra; 15000 byte (2500 budc) trén kiéu 16 vao/ra;
27000 byte (4500 budc) trén kiéu 24 vao/ra. Poi véi loai “Slim types” c6 mot
kha nang xur ly chuong trinh 1a 27000 byte (4500 budc) hoac 31200 byte
(5200 bude).



Part Number | FC4A-D20K3 | FC4A-D20RK1 | FC4A-D40K3
= *|
r
hem ’
l F.
! /
S 4
10 Points 20(12in/ 8 out}* 20012 iy 8 out} 40(24 inf16 out)**
Output Type Transistor Sink Output 0.3A gﬁli‘%ﬁrss%%ﬁv ALV DE, 2A° Transistor Sink Output 0.3A
Input Type 24V DC {Sink/Source)
Pawer Voltage 24V DC
Memary 27K8 31.2K8 31.2KB
Expandability 148 maximum /0 (up to 7 expansion modules) | 244 maximum V0 (up te 7 expansion modubes) | 264 maximum §/0 (up to 7 expansion madules)
Part Number | FC4A-D20S3 | FC4A-D20RS1 | FC4A-D40S3
- ' -
i |
hem AT iy
. l
* )/) {
=
0 Paints 20(12in/ 8 out}* 200120/ 8 out} 40 (24 in/16 oue)**
Output Type Transistor Source Output 0.3A ?f;;zlglﬁ51!};‘,‘%’(;‘&‘3‘}0%%.2;‘. Transistor Source Output 0.3A
Input Type 24V DC {Sink/Source)
Pawer Valtage 24\v0C
Memary 27K8 31.2K8 31.2K8
Expandability 148 maximum V0 (up te 7 expansion modules) | 244 maximum V0 (up te 7 expansion modules) | 264 maximum Y0 (up te 7 expension modules)

Hinh 1.2: Dong PLC Microsmart FC4A Slim types hang IDEC

1.2.1.2 Gidi thiéu vé dong PLC Microsmart FC5A ciia hiang IDEC

PLC MicroSmart Pentra (FC5A) va dong san pham PLC mdi nhat cia
IDEC véi nhiéu tinh nang vu diém vuot tréi kha nang Gng dung rong rii trong
nhiéu linh vyc, FC5A ¢6 nhiéu chirc ning hon va bd nhé chwong trinh 16n
hon so vé1 FC4A.

Hinh 1.3: Dong PLC FC5A Slim hang IDEC



Pé hiéu rd hon tinh ning hai dong PLC nay ta c6 thé xem dic tinh cua

ching trong bang 1.1 dudi day:
Bang 1.1: Bang so sanh mt s6 dic tinh giira FC4A va FC5A

CPU Module FC4A FC5A
Program capacity (kha nang chtra 31.200 byets 62.400
dung chuong trinh ) maximum byets
5200 (steps) maximum
10.400
(Steps)
I/0 Points ( cac ngd vao ra) 264 points maximum | 512 points
maxi mum
Advanced Instruction 72 maximum 92
Maximum
32 Bit Processing Possible ( c6 thé thyc hién )
Floating Data Processing possible
Trigonometric/ Logarithm possible

Processing Time (Thoi gian xtr 1y )

LOD Instruction lus 0.056 us
maximum
MOV Instruction 66 us 0.167 ps
maximum
BASIC Instruction 1.65 ms (1000 steps) | 83 us (1000
steps)
END Processing (Not ) 0.64 ms 0.35 ms




7.600 maximum Data Register 48.000
maximum

Internal Relay 1.584 maximum 2.048
maximum

Shift Register 128 maximum 526
maximum

Bit Addressing in Basic instruction Possible
Counter 100 maximum 256
Timer 100 maximum 256

Catch input / Interrupt input minimum turn on pulse width / minimum turn

off width
Four Input (12 —15) 40 us /150 ps 5 us/5 us
High-speed counter (Bo dém toc dd cao)
Counting frequency 20 kHz maximum 100 kHz
maximum
Counting Range 0 to 65535 (16 hit) 0to
4.294.967.
295 (32bit)
Multi-stage comparison possible
Compariso
n Output
Comparison Action Comparison Output
Interrupt
Program
Frequency Measurement possible
Pulse Output
Output point 2 point maximum 3 point




maximum

Output Pulse Frequency 20 kHz maximum 100 kHz
maximum
Communication
Baud rate (19.200bps 57.600 bps
maximum maximum
Data link : 38400
bps)
Mud bus Master / Slave possible
Communication
Quantity of As-Interface Modules 1 maximum 2
maximum
PID Advanced Auto possible
Online Edit / Test Program Download possible
Run-Time Program Download 600 bytes maximum | Without
limit
System Program Download possible
Program Download from Memory possible
cartridge
Online Edit / Test Program Download possible
Run-Time Program Download 600 bytes maximum |  Without
limit
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System Program Download possible

Program Download from Memory possible
cartridge

Céac ho FC4A va FC5A c¢6 nhiéu vu diém: c6 kha ning giao tiép voi rat

nhiéu modules mo rong. Bo nhd chuong trinh 16n, dédp duoc tan so6 cao.

MicroSmart FC4A 1a dong PLC ¢& nho rat duoc wa chudng boi cac nha
ché tao may va ti bang diéu khién vi tuy dugc san xuat & nudc phat trién G7,
nhung c6 gia thanh hét stc canh tranh. Dong MicroSmart FC5A ndi bat boi
tbc do hang dau trong dong MicroPLC hién nay trén thi trudng (0.056ps/ 1énh

co ban).

Ciing nhu cac nhan hi¢u khac, PLC IDEC dugc tng dung vao quaé trinh
diéu khién trong cong nghiép nhu: diéu khién tay mdy, cic biang chuyén tu
dong, phan loai san phém, diéu khién hé théng thang may trong céc toa nha...

Giao tiép véi cac modul chuyén dung, PLC IDEC c6 thé giao tiép véi
mot s6 modul di dugce tich hop sin : module ngd vao sb, module ngd ra so,
modul tich hop 1/0 sd, module tich hgp 1/0 twong tu, HMI (human machine

interface: man hinh giao tiép) modules, module truyén thong, modules md
rong bo nha.

1.2.2 Module mo rong cua PLC Microsmart hang IDEC

La Module c¢6 kha ning lam ting cac dau vao/ra khi duoc lién két véi
cac loai CPU. Dédi véi loai “All-in-one” khi lién két 4 module md rong nod co
thé 1én t6i da 1 88 dau ra/vao con ddi véi loai “Slim type” thi nd c6 thé 1én toi
da 264 dau ra/vao khi lién két voi 7 module mo rong.

PLC Microsmart hang IDEC hién c6 4 loai Module mé rong co ban:

Module ddu vao (Input Modules):

11



_J[I:l Expansion (.IIIII’iI'{.'lUIH___
12} Module Label .

[3) LED Inwljemtes

(4} Testmival Mo, ——

{51 Cable Terminal /Connector —

[T r s s
Sl e ]

Hinh 1.4: Module dau vio

(1) Expansion Connector (Pau ndi mé rong): Noi véi CPU va nhiing
Module dau ra/ vao khac. (All-in-one kiéu 10 dau vao/ra va 16 dau vao/ra
khong c6 kha nang nay).

(2) Module Label (Nhan module): Chi kiéu Module dau vao va nhiing
thuyét minh.

(3) LED Indicator (Puong dan LED): Bat khi mot dau vao tuong Ung
nhap vao.

(4) Terminal No (S6 dau cudi): Chi bao nhirng s6 cubi.

(5) Cable Terminal/Connector (Hop dau cudi cua cap/dau cudi): Co 4
kiéu dau cubdi khac nhau. Nhitng kiéu dau ndi san sang cho sy ndi day.

Hién nay Microsmart IDEC c6 5 kiéu modul dau vao khac nhau, dic

diém cua chung dugc thé hién dudi hinh 1.5.
Part Number ] FC4A-N08B1 | FC4A-N16B1 | FC4A-N16B3 | FC4A-N32B3 | FC4A-NOBA11

L
’ it -
W I l ‘.' I L
eeal | [EeAse
.."‘
/\‘.v('

ltem Aas. vl
p . I ¢ k¢
' |
Input Points 8-point DC 16-point DC 16-point DC* 32-point DC* 8-point AC
Input Type 24Y DC (Sink/Source) 100 - 120V AC
Power Voltage 24V 0C 100 - 120V AC {50/60Hz)
Terminal Removable screw terminal ‘ Removable screw terminal | MIL connector ‘ MIL connector Removable screw terminal

Hinh 1.5: Cic kiéu Module dau vao ciia Microsmart IDEC
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Module dau ra (Output Modules)

Hién nay Microsmart IDEC c6 8 kiéu module dau ra, théng sé cua cac
module nay dugc thé hién dudi hinh 1.6.

Part Number | FCAA-RO81 | FCAA-R161 | FCAA-TOBKY | FCAA-TO8S1
- il ; l‘ 2] m! < r'
l L! b l b §
ey g Sy
'

' ' v
g a8 » _ .-

Item

Qutput Points | B«point Relay 16-paint Relay B-point Transistor S.point Transistor
Output Typo | Relay Output (1NO contact), 240V AC/30V DC, 2A Transistor sink output 0.3A Transistor Source Dutput 0.3A
Tormingl Removable screw tarminal

Part Number | FCAA-T16K3 FCAA-T3253

........

Itom

Output Points 16-point Transistor 16-paint Transistor 32-point Transistor 32-point Transistor
Output Typo Transistor sink output 0.9A* Transistor source output 0.1A* Transistor sink output 0.1A% Transistor source output 0.1A*

Turminal MIL connuctor

Hinh 1.6: Cic kiéu Module dau ra ciia Microsmart IDEC

Module tong hop (Mixed 1/0 Modules):

Microsmart c6 2 loai module tong hop, d6 14 loai md rong thém 4 dau
vao, 4 du ra va loai c6 16 dau vao, 8 dau ra. Thong sb k¥ thuat ciia 2 module
nay thé hién dudi hinh 1.7.

Part Number | FC4A-MOBBR1 FC4A-M24BR2
-
I ’ - .u' ‘
|
‘ II I'Y
Item - | e
L) | )
i o 80y
- . .
1/0 Points 8(4in/ 4 out) 24 (16 in/ B out)
Output Type Relay Output, 240V AC/30V DC, 2A
Input Type 24V DC (Sink/Source)
Tarminal Removable tarminal block ’ Wire clamp tarminal

Hinh 1.7: Cac kiéu Module tich hop ciia Microsmart IDEC
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Module Analog (Analog 1/0 Modules):

Co 4 loai Analog I/0 Modules khac nhau cua hang IDEC d6 1a dong san
pham FC4A — K1A1, FC4A — J2A1, FC4A — LO3AP1, FC4A — LO3AL.
Thong s6 ki thuat ctia 4 loai module nay thé hién duéi hinh 1.8.

Part Number FC4A-K1A1 l FC4A-J2A1 FC4A-LO3AP1 FC4A-L03A1
» » [ ' Ll \
» v < " " 5 "
\ L (l I Iy
Item “rany T ey
) |
Y [ ‘ f ' | " ' {
y R W 4 g
1/0 Points 1 Analog Output 2 Analog Inputs 2 Analog Inputs, 1 Analog Output | 2 Analog Inputs, 1 Analog Qutput
Voltage (0-10V DC) Voltage (0-10V DC)
Output Type Current (4-20mA) ” Current (4-20mA) Voltage (0-10V DC)
Insit Troa Voltage (0-10V DC) | Thermocouple Current (4-20mA)
Put lyr Current (4-20mA) Resistance thermometer (RTD)
Terminal Removable tarminal block

Hinh 1.8: Céc kiéu Module Analog ciia Microsmart IDEC

Trong loai “All-in-one” ctia FC4A chi c6 duy nhéat c6 kiéu FC4A -
C24R2 14 ¢o6 kha ning lién két v6i modul md rong va né co thé 1én tdi da 12
88 dau vao/ra.

DPdi véi loai “Slim Types” Tét ca déu c6 thé ndi duge cho mdt cuc dai
ctia 7 bd module mo rong bao gom ca bd module twong duong. Tong sé dau

ra va dau vao 10n nhat duoc 1iét ké theo bang 1.2.

Bang 1.2: Bang liét ké so lwong dau vao/ra ciia dong “Slim Types”

FCAA-D20K3 FC4A-D20RK1 FCAA-DA0K3
Operand FC4A-D2053 FC4A-D20RS1 FCAA-DA0S3
Allocation No. Points Allocation No. Points Allocation No. Points
10-17
Input (1) :?5 l-?|13 12 :?d ”H 3 12 10-117 24
120-127
. 128 224 224
Expansion Input {I) 130 - 1187 (140 total) 130 - 1307 (236 total) 130 - 1307 (248 total)
Output (Q) Q0- Q7 8 Q0-Q7 8 o 16
. 128 224 224
Expansion Qutput (Q) | Q30- 0187 (136 total) Q30 - Q307 (232 total) Q30 - Qa7 (240 total)
Maximum Total - .
1/0 Points 148 244 264
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1.2.3 Ngbn ngir 1ap trinh trong PLC IDEC

Ciing gidng nhu PLC ctia cc hing ndi tiéng thé gidi khac, ngdn ngir lap
trinh trong PLC cta tp doan IDEC ciing c6 cac dang khac nhau rét tién dung
trong nhiéu linh vuc:

LAD (Ladder) la phuong phap lap trinh hinh thang, thich hogp trong
nganh dién cong nghiép.

FBD (Flowchart Block Diagram) 1a phwong phap 1ap trinh theo so do
khéi, thich hop cho nganh dién tir s6.

STL (Statement List): 1a phuong phap lap trinh theo dang dong 1énh
gidng nhu ngodn ngit Assemply, thich hop cho nganh cong nghé thong tin.
1.2.4 Két ndi PLC IDEC véi thict bi khéc
1.2.4.1 Pac diém truyén thdng ctia PLC IDEC

Microsmart c6 4 dic tinh truyén théng manh:

Sy bao tri truyén thong (Mbi lién két may tinh): Khi mot Microsmart
modul CPU duoc ndi véi téi mot may tinh thi ta co thé quan sat duoc tinh
trang hoat dong va tinh trang cia céc dau ra/vao trén may tinh. Dt liéu trén
CPU ¢ thé duoc quan sat, cap nhat va co thé tai vé céc chuong trinh st dung.
Tat ca cac modul CPU (trir loai “All-in-one” 10 1/0) c6 thé thiét 1ap kiéu két
nbi 1+N v&i may tinh, c6 kha nang ndi t6i 32 modul CPU t&i mot may tinh.

Truyén thong ngudi ding: Tat ca cac Microsmart modul CPU déu c6 thé
dugc két t6i nhiing thiét bi RS232C ngoai may tinh, may in va nd dir dung
ham truyén thong nguoi dung.

Truyén thong Modem: Tét ca cac Microsmart modul CPU ( trir loai “All-
in-one” 10 1/0) c6 thé truyén thong xuyén qua nhiing modem sir dung nghi
thirc modem gan san.

Su ndi dit liéu: Tat ca cac Microsmart modul CPU ( trur loai “All-in-one”
10 1/0) c6 thé thiét 1ap mot hé thong ndi dit lidu.

Néu mot nha ga trung tadm co thé giao tiép voi 31 nha ga tryc thudc qua

RS485 dé trao ddi dir liéu va thuc hién phan phdi ¢ hiéu qua.
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Ngoai tiéu chuan RS232C cong 1 Tét ca “All-in-one” loai 16 1/0 va 24
1/0 ¢6 dic tinh cong 2 dé dat bo thich ing truyén tin RS232C hodc RS485 dé
chon.

TAt ca cac “Slim types” co thé dwoc ndi véi mot bod thich ung truyén
thong R232C hoac RS485. V&1 mét modul co s¢ HMI dé chon 1én véi mot bd
“Slim types” mot bo thich tmg truyén tin kiéu RS232C hodc RS485 dé chon
c6 thé ciing duoc thiét 1ap trén modul co s6.
1.2.4.2 Két n6i PLC IDEC véi may tinh

Microsmart ¢ thé dugc ndi véi may tinh qua 2 con dudng.

No6i Microsmart thong qua céng 1 hodc cong 2 (RS232C). Khi ta ndi
may tinh v6i bd Microsmart qua cong 1 hodc cong 2 bang cap truyén thong
RS232C nd s& cho phép chuyén nghi thirc chinh Tenence cho RS232C
Chuyén st dung nhimg ving ham bat dau WinLDR.

Két ndi may tinh t6i Modul CPU st dung 1én két cap 4C (FC2A-KCA4C)
duoc thé hién trén hinh 1.9,

Computor Link Cable 40
FOZAKCAL
am (984 1) long Poat 1 {le*.-...'.'w_t.]
i .
= P e
= ; M= =
o u ub 8- |
I {e"' et : Forn 2 [Nl![l:]#
! R5Z232C Communication Adaptor
! T
Pt The Wl F TR i FOARPC
v\l\hlc c||LI1 '|||I1CJIIC 1{ I
el al/t}:-ﬂ s CRU ¥ 5 I
I-.' 1t I(:II/t:l15r| | For 1 [I-!!-LHZ‘.."\(ZJ
I ",
1
RE52320C Conwmunication Modilo
| IE-’U‘\IIF{I I . i
]
1
| =
....... Tys
| i CPU Mol
| o G
' —
k L= | =] £ — i |
I -
- —r
: Frosrg b
i
I
! Fort 1 (RE2320)
|
1
|
|
I HMI Basc Module L1 L
Fid *H "
! CANHPHT L | Slim Typo
! e G CPU Module
i o 0EE:
| e 1
=]
Port 2
H: 200 oy Aclapton

Hinh 1.9: Két ndi may tinh t6i Modul CPU sir dung l1én két cap 4C
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Cép lién két 4C co thé dugc ndi truc tiép voi cong 1. Khi né ndi cap qua
céng 2 trén bo “All-in-one” loai 16 va 24 dau vao/ra thi can phai thiét dat mot
b thich tmg truyén tin RS232C dé din (FC2A-KC4C) téi cong 2.

Khi ndi qua cong 2 trén bo “Slim types” phai can téi mot bo thich ung
truyén tin RS232C. B thich tng truyén tin RS232C c6 thé ciing duoc dit trén
Modul co s¢é HMI (FC4A-HPH1).

Thong qua cong 2 (RS485). Khi ndi may tinh qua cong 2 trén bo “All-in-
one” loai 16 va 24 dau vao/ra hoic kiéu “Slim type” no sé& cho phép nghi thirc

bao tri dé cong 2 sir dung ham dit trong WinDLR.

RSZ32C Cable Pory 2
HOBZ-ChH2 RS480 Communication Adaptor
T 5 (4.9 L) laryg P Aan-poe
.,
,
. e
. T
B AR -Cne Tyj
” c L — ...-""-1 LU Pl
|.:- | ||
REZ32C/RESA485 C | i rurlcation Colsie 10
| ,i\'V" i Fi u; HEaA S Cormrmurication hesciulo
2 -:I no7F 1 7R b FEaAHMCE
A PIn1
B P =
=C
Slirn Typan
I CPL BACeiLiles
! —
; T
| Port r-

FIrAl sl

I‘. -"I|"|III II'I .
.. Sl Ty

CPL BAcciul,

Pore @7
RS5480 Communication Adaspter
Fo4a PLz

Hinh 1.10: Két n6i PLC IDEC véi may tinh qua cong RS485

Pé thiét 1ap mot hé thong lién két véi mdy tinh sir dung bd “All-in-one”
loai 16 va 24 dau vao/ra can phai thiét dit mot RS485 dé dan bo tiét hop
(FC4A-PC2) dén cong 2.

Dé ndi mot may tinh toi bo bién d6i RS232C/RS485(FC2A-MD1) ta sir
dung cap RS232C (HD9Z-C52).

Pé nbi b bién doi RS232C/RS485 téi modul CPU sir dung cap truyén
thong nguoi dung 1C (FC2A-KP1C).

Bo bién doi RS232C/RS485 duoc cung cap bai mot ngudn dién 24VDC

mot chiéu hodc thong qua b tiét hop xoay chiéu voi dau ra 9VDC mot chibu.
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Pé thiét 1ap mot hé thong lién két v6i mdy tinh str dung bo “Slim types”
can phai chon mot modul truyén thong RS485 (FC4A-HPC2) Bo thich tng
truyén tin RS485 ciing c6 thé duoc thiét dit trén modul co s¢ HMI (FC4A-
HPH1).

1.2.4.3 Céc chan cap két ndi cuia PLC IDEC véi thiét bi khac
Cép két ndi voi may tinh:
Khoang cach két néi cap tir may tinh d¢én PLC 1a 3m.

So d6 chire nang cac chan két ndi duoc thé hién dudi hinh 1.11 sau:

PLC My tinh
8 chin — duc 9 chin - c¢ii
=
CH T 5 | e | |
Description Pin Pin Description
Shield Cover ~ -~ Cover | FG Frame Ground

™>XD Transmit Data
RXD Receive Data
RTS Rc:quvsi to Send
NC No Connection
DSR Data Sul_Rc:a_ldy
"DTR  Data Terminal Ready |
SG Signal Ground
SG Signal Ground

TXD Transmit Data

RXD Recelve Data

DSR Data Set Ready

CTS Clear to Send

DCD Data Carrier Detect
| DTR Data Terminal Ready

SG  Signal Ground

RTS Request to Send
TR R;r1g Indicator

oq»Jmmpaw
| / |
X

w:uma{pmo»w

Hinh 1.11: So’ @6 két ndi cap giira may tinh va PLC IDEC
Cép két ndi gitta PLC IDEC FC4A va HMI IDEC:
Khoang cach két nbi cho phép 1a 5m.

So d6 chirc ning cac chan két ndi duoc thé hién dudi hinh 1.12 va hinh
1.13 sau:
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PLC IDEC
8 chan — dgc

HMI IDEC
(HG2F)
25 chan — dgc

-
=@ $ llli=>] }
=]
Description Pin Pin Description
NC Mo Connection 1 e, 1 FG Frame Ground
NC No Connection 2 : ' /.-;’_"._ 2 TXD Transmit Data
TXD  Transmit Data 3 — — 3 | RXD Receive Data
RXD Receive Data 4 -—-—”/ E 4 RTS  Requestto Send
NC No Connection 5 o o I 5 CTS Clear to Send
CMSW Communication Switch 6 o Vi1 B DSR Data Set Ready
SG Signal Ground 7 . 7 SG Signal Ground
NC Mo Connection 8 ; i 8 DCD Data Carrier Detect
Shield Cover 20 DTR Data Terminal Ready
N A A Ao y o~ ‘
Hinh 1.12: So’ do ket noi cap giira PLC IDEC FC4A va HMI IDEC
PLC IDEC HMI IDEC
8 chan — dyc (HG1B , HG2A , HG2C)
9 chan — dgc
-]
’\,’\, e | |
=3
Description Pin Pin Description
NC No Connection 1 ——a 1 FG Frame Ground
NC No Connection 2 ¢\ / ¥ 2 TXD1 Transmit Data 1
TXD Transmit Data 3 — —— 3 RXD1 Receive Data 1
RXD Receive Data B 4——/ ‘P a4 TXD2 Transmit Data 2
NC No Connection 5 P 5 RXD2 Receive Data 2
CMSW Communication Switch 6 v [— 6 DSR Data Set Ready
SG Signal Ground 7 L 7 SG  Signal Ground
NC No Connection 8 v | 8 | NC  No Connection
Shield Cover - - 9 DTR Data Terminal Ready

Hinh 1.13: So' @6 két ndi cap giira PLC IDEC FC4A va HMI IDEC
1.3 SAN PHAM HMI HANG IDEC

Thiét bi HMI dugc con ngudi st dung dé quan sat va diéu khién cac thiét
bi chdp hanh, HMI chinh 13 thiét bi trung gian trong kénh giao tiép thong tin
gitta nguodi va may. T4t ca qua trinh cong nghé va hoat dong cua hé thng
duoc hién thi trén man hinh.

Trén thi truong Viét Nam c6 cic dong san phém HMI: HGIF, HG2F,
HG3F, HG4F, HG2S vdi cac kich ¢d man hinh tuong ung 4, 5.7, 10.4, 12.1
inches. Cac san pham nay c6 thé tng dung rat thuan tién trong cong nghiép,
tuong thich vo1 PLC cua nhiéu hang: IDEC, Mitsubishi, Schneider, Omron,

Siemens.... Pdc biét 1a truyén thong bang mang Ethernet cho phép viéc diéu
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khién va truy cap dir liéu tir may tinh, t6i thiét bi truong tir xa. Tinh ning
truyén thong két ndi O/I cho phép mot PLC c6 thé két ndi voi nhiéu man hinh
thao tac. BO vi xir 1y 32 bit ¢6 téc do rat cao, bd nhd 16n 6 MB, hién thi rd nét,
giao dién than thién v6i nguoi ding. Man hinh thao tic HG cta IDEC c6 tudi
tho rat cao khoang 50,000 gid dén 100,000 gio (trong mdi truong cong
nghiép) trong khi cdc man hinh khéc chi khoang 20,000 gio.

HE4E
H@3F
HE2FE
H@{F | b=

[}—‘{]@jr)m LT

Hinh 1.14: Dong san pham HMI: HG1F, HG2F, HG3F, HG4F, HG2S

Duéi day toi di gidi thiéu dong san pham HG cua tip doan IDEC Nhat
Ban:

Dong san pham HG cuia IDEC c¢6 kha ning hién thi rd nét véi ba kich c&
man hinh 1a 16n, trung binh, nho, cc tinh ning ndi bt cua dong san pham HG
nhu sau:

R4t d& dang dinh trudc cac sy kién canh bao va cac dir liu luu gifr can
thiét lién quan dén thong tin vé san xuat, tir d6 thuc hién tap hop va quan ly

mot cach dé dang.

O W

"E:!- JEl

chhb.o_.

Hinh 1.15: Chirc nang canh bao ciia HMI

Céac su kién canh bao va dit liéu can duge luu trir d3 duoc dinh trude cd
thé luu trit vao CF card & dinh dang file CSV, tir d6 co thé chinh sta trén may
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tinh PC, hon nita cAc man hinh hién tai cia HMI ¢6 thé duoc in hodc luu &
dinh dang file BMP.

Giam sat va truy cap qua Ethernet

Str dung trinh duyét Web trén PC hoac PDA, thong tin vé tinh trang hoat
dong clia may c6 thé duoc giam sat va co thé truy cap duoc vao dir liéu trong

CF card thong qua mang Ethernet.

| o

H %
o : 7~
HGAaF
Hosl

Hinh 1.16: Cau triic giam sat va truy cip qua Ethernet

T e

Quan sat dir li¢u trén PC

Str dung mot phﬁn mém c6 thé ghi lai hinh anh thi cac dir liéu va su kién

canh bao duoc luu gitt trén HMI ¢6 thé duoc doc va hién thi trén PC.

D& dang chon lua nhom chir cho phép chon Iya 1 trong t6i 16 ngdn ngit
khac nhau. V&i Windows 2000 va XP, c6 thé nhap ngon ngir Nhat, ngdn ngit
phd théng Trung Quéc va chit Han Qudc.

CAac ngdn ngit c6 thé st dung khi thiét ké: Cac nude Tay Au (Anh, Prc,
Phép, Y, Tay Ban Nha...), Cac nudc Dong Au (Séc, Hungari, Rumani, Phan
Lan...)

Tuong thich vai font cua Windows

Céc font ¢ trong Windows c6 thé dugc hién thi trén man hinh HMI. Rét
dé dang chon lua font chir thich hop khi thiét ké giao dién.

Nap dong thoi qua bo két ndi O/1
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C6 thé nap dit liéu dong thoi t6i tat ca cac bd HMI 10 théng qua bo két
ndi O/1
= Naror Glon o
i 1 1
O Link

|y
@u

Hinh 1.17: Nap dir liéu thong qua bd két noi O/1

Bao tri bdo dudng qua Ethernet

Véi dong HG c¢6 cong giao tiép Ethernet thi ta c¢6 thé nap hoic doc di
liéu cho HMI thong qua mang Ethernet.

Nap dir liéu tir CF card

Céac man hinh giao dién c6 thé duoc nap hodc doc thong qua mot CD

Card ma khong can PC. Dit liéu c6 thé duoc luu trit trong CF card.
Thay d6i dir liéu ciia PLC thong qua HMI

Trong mot mang khi HMI dugc ndi véi PLC va dong thoi két ndi véi
may tinh bang cap 1ap trinh thi chtrc ning chuyén tiép cia HMI (dong HG)
cho phép PC co thé thay doi cling nap/doc chuong trinh ctia PLC bang phan
mém WindLDR.

Hinh 1.18: So' db chirc ning thay di dit liéu ciia PLC théng qua HMI
HG2F — Tich hop cong USB:

Nguoi ding c6 thé ghi va doc dir liéu rat tién loi tir may tinh xubng
HG2F thong qua cong USB.
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Tuong thich v&i nhiéu loai PLC ciia cic hing khac nhau nhu: IDEC,
Mitsubishi, Omron ...

Céc dac tinh ky thuat:

CPU 32 bit, toc do xur lycao: HG3F/4F 1a 200Hz, HG2F 1a 133Hz.

Ngudn cap 24VDC.

Rinh cam Card CF (HG2F/3F/4F): c6 thé st dung dé luu trir dir lidu
chuong trinh va copy tir may nay sang may khac. Ban ghi cac canh bao, bicu
mau dir liéu co thé duoc ghi trén Card CF, dit li¢u hinh anh trén man hinh
duoc luu trtr dudi dinh dang Bitmap.

Cong két ndi Ethernet: tir HG3F/4F c6 chirc nang tim kiém trtén Internet,
cac dich vu Web dé giam sat cac trang thai hoat dong cua HG hoac dé truy
cap cac files trén card CF.

Cong nbi tiép RS-232, RS-485: Truyén thong voi thiét bi may cha nhu 1a
may tinh ca nhan, PLC hay vi xu 1y.

Truyén thong O/I: mot HG2F/3F/4F chu c6 thé két ndi v4i nhiéu thiét bi
HG t6 théng qua hé thong truyén thong két ndi vao ra. Mot O/I hoat dong nhu

may chu két ndi t6i da 15 tram t&. May chi ¢6 thé duoc két ndi véi 1 PLC.

Cac cong truyén thong két ndi duoc thé hién dudi hinh 1.19, hinh 1.20
va hinh 1.21 duéi day:

may It PC va HM

Cdng Host
RS-455 Prién bin RS- 485422)

P8 Cing RS-232C » Gz
Cng hus hien Nep'@oc gl ’—m Cong ndl tiEp 1
/“ --

mcb'ng nS1 t1Ep 1

Cng Host
RS 422 (Fhign bdn RE405MS422
RS-232C (Fhien bdn RS-232C)

Céng gin bd kit
Link LR

Bdu ndl ngudn 24VDC

Hinh 1.19: CPU va so dd cong truyén thong
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Hinh 1.20: CPU va so dé cong truyén thong dong HG2F

Céng gin 10
Em& rong

m' kit nd1 O/l
C&ng ndl 1€p 1 L
RS-232C, RS-485(422) \ i

Hinh 1.21: CPU va so dd cong truyén thong dong HG3F/HGA4F

1.4 CAC THIET BI PIEN KHAC CUA IDEC

Khoéng chi di siu nghién ciru cac san pham c6 ky thuat cao nhu: PLC,
man hinh cam ung. Tap doan IDEC Nhat Bén ciing khong ngimg thiét ké, cai
tién cac san pham thong dung nhu: cac dong relays, nit 4n, cong tic, dén
bdo... co chit luong cao, tin cay va dé sir dung.
1.4.1. Relays IDEC

Thiét ké v6i su chu y dén tiung chi tiét, Relays IDEC dugc san xuat dé
dam bao chinh xac va chét luong, bao gdm nhiéu tinh ning cho dé dang trong

st dung. IDEC hién c6 cac dong Relays véi cac yéu cau khac nhau:
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IDEC RIJ Series: Kich thude nhé gon thich hop cho yéu cau khéng gian
nho hep.

IDEC RY/RM series: Véi cac tiép diém bang bac hodc vang c6 kha
ning chdng bao mon va chdng oxi hoa cao. Ngoai ra tinh théng dung, phd
bién 1a 1 trong nhiing uu diém.

IDEC RU Series: chat luong cao thiét ké cho cdc mdi truong 1am viéc
khéc nghiét.

Tat ca cac dong san pham Relays IDEC déu dap ung cac tiéu chuin
kiém dinh khat khe UL, CSA, TUV, CE.

Hinh 1.22: Relays trung gian ciia hang IDEC

Relays thoi gian Kha ning chiu tan suat dong cat 16n 1én toi 1800 l1an/1
gi0, tudi tho déng cit 1én tdi 500,000 1an, phong phi vé chung loai, s6 luong
tiép diém lén t6i 4NO + 4NC, kha ning chiu dong cua tiép diém 1én t6i 15A,
dic biét co kha ning st dung chung dé cdm véi cac hing khac, 1am viéc &
mai truong khac nghiét nhét co thé. Relays cua tap doan IDEC la thuong hiéu
duy nhat & Viét Nam con dugc san xuét tai Nhat ban.

IDEC Timers c6 chitc niang hen gio da dang, voi nhiéu mé hinh thoi gian
khac nhau trong timg Series. Chon ding thoi gian dua trén thoi gian cai dét,
chic ning nhiéu thiét 14p thoi gian, twong thich véi cAu hinh va yéu cau cua
Sockets (dé role).
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Hinh 1.23: Relays thoi gian IDEC

IDEC Timers Series GE1A kiéu ON- Relay c6 dai cai dit rong 10h, dai
cai dat toi da 1én dén 180h.

Hinh 1.24: Relays thoi gian IDEC Series GE1A

IDEC RTE Series da dang trong chiic ning, thiét 1ap don gian dé dang
v6oi multi-mode/ multi - range.

IDEC GT3 Series: multi-mode/ multi-range timers, da churc nang, c6 kha

nang thiét 1ap gio ki thuat sb, timers dinh dang sén

IDEC GT5 Series: dong miniature ON Delay timers c6 t6i da 4 cuc,
delay timers dén 1h

Ro-le théng minh SmartRelay Cho cac tng dung diéu khién don gian,
SmartRelay ctia IDEC 1a giai phap t6i wu nhat. Relay théng minh nay c6 cac
tinh ning wu viét nhu cho phép luu thong tin khi bi mat ngudn, lip dat dé
dang, ndi day don gian tao nén tinh canh tranh cho SmartRelay ddi véi cac
dong san pham Logo (Siemens), Zen (Omron). San pham nay duoc san xuét

tai cac nudce co nén cong nghé cao G7.
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Hinh 1.25: Ro-le thong minh SmartRelay
1.4.2 B6 ngudn cua IDEC

Bo nguén IDEC 1a loai duy nhét trén thi truong co thé lam viéc dé)ng
thoi voi dong mot chiéu va xoay chiéu dau vao 220DC - AC. Véi dai cong
sudt tir 7,5W dén 300W bo chuyén ddi ngudn cua IDEC cho phép chon lya dé
dang cho cong suit twong (mg ctia ngudi sir dung. Pién ap ra cia bd ngudn
5V; 12V; 24V.

1.4.3 Nt an va dén béo va cac phy kién khac

IDEC la nha san xuét nat 4n, dén béo va phu kién tu bang 16n nhat Nhat
Ban, dong thoi ciling 1a nha san xuat s6 1 chau A vé linh vuc nay. Véi hon 15
nghin chung loai mat hang thiét bi tu dong hoa, cac san phém nGt nhan, dén
bao ctia IDEC rat da dang, dap (mg moi nhu cau cta nguoi st dung, tir nhitng
chung loai don gian nhu dén bao cac ¢d, dén cac loai nut an siéu bén, co kha

nang hoat dong trong nhing diéu kién khic nghiét nhat.

Hinh 1.26: NGt 4n, dén bio, cong tic do hing IDEC san xuat
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Véi kiéu déng cong nghiép, miu ma phong pha d6 bén cao nit bam dén
bao cta IDEC c6 kha ning dap ung tit ca cac yéu cau khat khe nhat ddi voi
cac yéu cau van hanh cta ngudi sit dung va méi truong 1am viée. CAc loai
cong tac ON/OFF, cong tic 2 va 3 vi tri cia IDEC dugc sir dung nhiéu trong
cac may cong cu, cac tu di¢n diéu khién do c6 do tin cdy cao va da dang vé

kich c&, chung loai.

Hinh 1.19: Cong tic ON/OFF ciia IDEC

Ngoai cac thiét bi chinh trén tap doan IDEC con san xuét cac loai cam
bién quang va tiém can, cac khoa an toan, ta dién. La nha chuyén nghiép
trong linh vuc san xuét cac thiét bi giao dién cho ngudi van hanh trong nha
may thuong hiéu IDEC di thuc sy ndi tiéng trén toan cau va la s 1 & chau A.
O Viét Nam cac san pham IDEC di dugc khang dinh va dénh gia cao trong
nhitng nam gan day do co chat luong, gia thanh ha va dap ung hau hét cac yéu

cau diéu khién.
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Chuong 2.
SU DUNG PHAN MEM WINDLDR LAP TRINH CHO
PLC IDEC
2.1. KHAI QUAT CHUNG

Phin mém WindLDR 1a phan mém dugc st dung dé 1ap trinh céc

chuong trinh cho PLC. N6 ¢6 uu diém 1a giao dién don gian dé st dung.

La mot chuong trinh dung riéng cho PLC cua hing IDEC, do d6 phén
mém c6 d6 chinh xac cao va dé dang trong qua trinh chuyén d6i, lap trinh va
diéu khién PLC.

WindLDR con 1a mot chuong trinh tién ich véi rat nhidu hé lénh, tng
dung khac nhau cua PLC né giup cho ngudi st dung dé dang thay doi stra

chita cac phan bi 18i trong qua trinh lap trinh.
2.2 TAP LENH TRONG WILDLDR
2.2.1 Nhom 1énh co ban

Nhom 1énh co ban trong WindLDR 13p trinh cho Microsmart dugce trinh
bay trong bang 2.1.

Bang 2.1: Nhom 1é€nh co ban 1ap trinh cho Microsmart

Tén 1énh Dang miu Chire ning S6
budc

- C6 chuc nang giong

LOD (load) —{ }— nhu mot nat an, tiép 1.00
Tooao diém thudng mé. |

- Co6 chtric ndng giong

LLODN (load V4

nhu mot nat an, tié
not) I0000 ' Pl 1,00

diém thuong dong.
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- C6 chuc nang giong

nhu hai cong tic, tiép

AND | | B . .. | 0,67
I0000 10001 diém thuong mo mac
nbi tiép nhau
- C6 chuc nang nhu
I I I I mot cong tic thudng
AND LOD 0000 | TO00Z mo mac noi tl'ep Vol
nhédm c¢cbé hai hay| 0,83
(And load) _{ nhiéu cong tic
10003 thuong mo mic song
song.
- Chic ning gibng
| I/' nhu mot con’g ta,c
ANDN L0000 Tho0L thuong mé mic noi| 0,67
tiép voi mot cong tac
thuong dong.
L ~ - .Chu:c. nang glor}g
IIIIIEIEI|EI Q‘EESD vol  hal cong tac
OR thuong mé mac song | 0,67
- song.
10001
- Chuc ning gién
| O | i cong the thuome
T vOi cor,lg tac thuong
ORN (Or not) Mo mac Sf)ng SOng | 0,67
voil cong tac thuong
Too01 déng
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- Chtc nang nhu hai

|1 | O— nhanh song song,
OR LOD (Or I0000 TIO0001 |QOOO0D -
load) trong moi nhanh c6| 0,83
Lol hai cong tic mic
| |
I0003 I0004 song song.
| - Xuét tin hiéu dau ra
| 0O
out I0000 Qoooo 1,00
| - Xut tin hi¢u dau ra
| | ..
OUT (Out not) | @ nhung trang thai dugc 1,00
Toooo ooooo da
a0 nguoc.
| - Lam tin hiéu & dau
| | {5 Cep e o
SET | W= ra co gia tr1 0 muc 1,00
I000D  QOOOO cao.
| - Lam tin hiéu & dau
| | e S oid tri & m
RST (Reset) | L ra c6 gia tri 0 muc | 1 oo
Ioooo Qooon thép.
- BPS:S& tra lai két| 0,33
L BPS | | o~
| | oy qua cua qua trinh xtr
I0000 | I000L1 @OO01 A ]
_ Iy bit vua luu trude
BPP (Bit Pop) )
BPS (Bit push) Bep (O | ©
IT pus r
b e - BRD: Cat dir li¢u 0.83
BRD(Bit read) vao 6 nhd.
B |

0 nhd.
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- So sanh dir liéu
(trong D0002) voi gia

DC= .
_ po= Do tri dat trude. Néu két 133
(Data Reglster 1z 00000 qué bing nhau s& ON ,
comparation=) dau ra, nguoc lai 1a
OFF.
- Két thic chuong
trinh, 1¢nh nay bt
END }—E”D H T S YT 0,33
budc phai c6 & cuoi
mdi chuong trinh.
- Thuc hién nhay vé
JEND (Jump JEND | Z. .
cudi chuong trinh. 0,67
END)
- Thyc hién nhay dén
JIMP (Jump) il nhan dugc dit truse. | 0,67
- Chi ra diém bt dau
MCS (Master e . . Lo aeh
cua mot khoi dieu| 0,67
control set) 2
khién chinh.
- Chi ra diém két thuc
MCR (Master MCR , . Lo giA
cua mot khoi diéu | 0,67
control reset) 2
khién chinh.
Reset - Dich chuyén dit liéu
—  |—{sFr rOdp s
haoo |4 trorng t,hanh ghi tur bit
thap dén bit cao.
SFR (Shift P
i
\ — 1,00
Register) e
_{Data}_
T000Z
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—{ }—SFRN ri00
Toooo  |%
_ - Dich chuyén dit liéu
SFRN (Shift _{ }_ o
. trong thanh ghi tur bit | 1,00
register not) e o
cao dén bit thap.
0002
DC > - So sanh dir liéu
DC== Dl . .
(Data Register L0010 i chtra trong D0002 véi
comparation —— gia tri dat trudc chira
. trong D0010. Néu
2) | 1,33
D0002 > DO0010 thi
ddu ra duoc ON,

nguoc lai ngd ra la
OFF.

2.2.2 Nhém lénh Counter

Tap 1énh vé Counter va chtrc ning cta ching trong WindLDR 14p trinh

cho Microsmart duoc thé hién trong bang 2.2:

Bang 2.2: Nhém Iénh Caunter

Tén 1énh Dang miu Chirc ning S6
bwéc
cc = - Pém va so sanh
(Caunter co= cod ey e
comparison =) 10 By C002 VO’I gia tri dat
trude. Neu hai gia tri
1,17

ndy bang nhau thi
dau ra Q0000 co gia
trt ON, nguoc lai
Q0000 co6 gid tri
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OFF.

CC 2 - Pém va so sanh
(Caunter cos= o o s e A
comparison 10 aora0 €002 V(Y,l gia tri dat
>) trude. Neu C002>10
thi dau ra Q0000 c6| 1,17
gia tri ON, nguoc lai
Q0000 co6 gid tri
OFF.
CDP Preset - Dﬁu vao 10000
| —{cor code OFF thi quéa trinh
(Dual pulse Too0o (200 dé}n mdi dugc thlg:c
] - hién. 10000 OFF néu
Rerversible | nhan dugc tin hiu
Counter) L0001 xung tr 10001, gia
tri cia CO01 s€ tang | (g7
Down lén, néu nhan tin ’
|| higu tir 10002 thi s
1000z giam xuong. Néu gia
tr1 trong C001 = 0
thi C001 s€ ON.
CNT reset - Tin hiéu 10000 14
(Adding | —{cwr code , A A
Counter) T0000 |5 tn hi¢u reset bd
dém.
pul=se
| | .
. - Néu co6 tin hiéu
TO0O01 i
10001 by dém s&
0,67

dém 1én va s6 sanh
vl gia tri dat trudec.
Néu bing gia tri dat
trudce thi CO00 duoc
set. Counter dém 1én
tir 0 dén 65535.

34




- Ciing gidéng nhu

CuD Prles.lat
(Up/Down Ilﬂﬂﬂlﬂ ggg o CDNP rfhu’ng Ub o
Selection o ngo vao 10002 cth
Reversible | dél}l ten Pay dem
Caunter) 0001 xuong. NéL} 10002 0.67
Up/ Down ON thi dém Ién,
I I nguoc lai thi dém
ooz xubng. Khi gia tri
dém CO001 = O thi
C002 s¢ ON
2.2.3 Nhom lénh phét xung
Bang 2.3: Nhom Iénh phat xung trong WindLDR
Tén 1énh Dang miu Chirc ning S6
bwédc
SOTD - Khi ngbé vao
(Single —{ |—som 10000 thay dbi
Output . ne trang thai tor ON
Down) sang OFF, 1énh| 0,83
SOTD s€ sinh ra
mot xung c6 do
rong la T.
SOTU - Khi ngbé vao
(Single —ILDD}D— om0 = 110000 thay  déi
Output UP) trang thai tor OFF
sang ON, Iénh| 0,83

SOTD sé sinh ra
mot xung cd do

rong 1a T.
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2.2.4 Nhém 1énh vé Timer trong WindLDR

Nhom 1énh Timer trong WindLDR gém bdn 1énh co ban la TML, TM,
TMH, TMS. Chtre nang, dang mau cac 1énh nay thé hién trong bang 2.4.

Bang 2.4: Nhom Iénh vé Timer trong WindLDR

Tén 1énh Dang miu Chirc nang S6

bwoc

TML - Pém xudng, mdi
—{TML TOQO— An dém eiam 1
(1-sec Timer) 10 an dem glam 1.

Khi dém hét thoi| 0,67
gian da trudc thi
TO0O0O0 duoc set.

™ - Pém xudng, mdi
—{TIM TOCO— . ] .

(100- 100 : lan dém  gidm
100ms. Khi dém
hét thoi gian dat
trudec  thi  TO0O

duoc set.

msecTimer) 0,67

TMH _ o oodo - Dém xudng, mo1

(10-msec Timer) 1000 lan —dem  giam
10ms. Khi dém hét| 0,67
thot gian dat trude
thi TOOO duoc set.

TMS _[Tms Todo -‘DGITI xuf)ng, moi
(1-msec Timer) 10000 lan dém giam 1ms.
Khi dém hét thoi| 0,67
gian dat trude thi

TO000 duoc set.

2.2.5 Nhom Iénh dich chuyén va so sanh
Nhém 1énh dich chuyén:
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Bang 2.5: Nhém Iénh dich chuyén

Tén Iénh

Dang mau

Chirc nang

MOV
(Move)

— MOV (W)

8L -
opooin

Dl - REE
mooan

- Lénh nay duoc
thuc hién s€ gan
dtr liéu tir DOO10
vao M0000

2,67

MOVN
( Move not)

’~MOUN(IM)

- ol - REF
Mo010  m00a0

- Lénh nay duoc
thuc hién thi dir
ligu tor M0O010 s€
dugc ddo nguoc
lai va sau d6 gan
dir liéu sau khi
dao vao M0050.

2,67

IMOV

(Inderect
move)

THOV(N) 31 -

oa0i0  coin

al - I REP
11T 1

- Lay gia tri gbc
S1 cong véi gia
tri léch S2 dé
dua dén 6 nho
can lay dir liéu.
Sau d6 lay dir
lidu va di chuyén
vao 0 nhd co dia
chi chi dinh bdi
DI cong véi gid
tri 1éch D2.

4,00
4,67

IMOVN
( Inderect
move not)

THOUN ()31 -
o010

i M- K REF
00010 OO0 CdO20

-  Chtc nang
giong v6i IMOV
nhung dit lidu

duoc dao lai

4,00-
4,67
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Mov

vao diém dén.

trudc  khi

Nhom 1énh so sanh:

Bang 2.6 Nhom 1énh so sanh

Tén Iénh

Dang mau

Chirc nang

So
bwoc

CMP =

(Compare CHE={) 31 -

£ - M- REP

n0aLn  oOdED  aooa

equal)

- So sanh dir liéu
trong DO0010 va
D0020. Néu
D0010 = D0020 thi
Q0000 s&
ON, ngugc lai
Q0000 s¢€ OFF.

duoc

3,33

CMP <>

CME<>{W}81 - 2 - Il - REF
ooo10

DO0Z0 Q000

- So sanh dur liéu
trong DO0010 va
D0020. Néu
D0010 # 0020 thi
Q0000 s& dugc on .
Khi diéu kién nay
khong hoa  thi
Q0000 s& OFF

3,33

CMP<

L ICHE< [W) 31

oooin

- al - 0l - REF
DO0Z0  Qaoon

- So sanh dir liéu
trong DO0010 va
D0020. Néu
D0010 < D0020 thi
Q0000 s& dugc on .
Khi diéu kién nay
khong thdéa thi
Q0000 s¢ off .

3,33
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CMP>

CME> (W) 31 -
paoio

a - I - REP
D00Z0  Q000o

So sanh dir liéu
trong D0010 va
D0020. Néu
D0010>D0020 thi
Q0000 s& duoc on.
Khi diéu kién nay
khong théa thi
Q0000 s¢ off

3,33

CMP <=

8z - n - REF
0020 Qdooad

CMP<=({wW)3l -
pooio

- Lénh nay thuc
hién chliic nang
tuong tu nhu lénh
CMP<. So sanh dir
ligu trong DO0010
va DO0020. Néu
D0010<=D0020
thi Q0000 s& duoc
on. Khi diéu kién
nay khong thoa thi
Q0000 s¢ off.

3,33

CMP >=

CHE>= ()51 -
n0o1o

82 - ol - REE
L0020 0000

- Lénh nay thuc
hién chliic nang
tuong tu nhu lénh
CMP>. So sanh dir
liu trong DOO010
va D0020. Néu
D0010 >= D0020
thi Q0000 s& duogc
on. Khi diéu kién
nay khong thoa thi
Q0000 s¢ off.

3,33
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2.2.6 Nhoém Iénh xoay

Bang 2.7: Nhom Iénh xoay trong WindLDR

Tén Iénh

Dang mau

Chirc nang

SHIFT LELF
(SFTL)

SFTL (1)

gl bits
Doo1o 1

Dich chuyén dir
liéu vé phia bén
trai voi bit duoc
day vao co gia
tri bang khong.
Lénh c¢6 anh
huong dén bit
carry M8003.

2.00

SHIFT
RIGHT

(SFTR)

SFTR(W) =1

bits
ooolno 1

Dich chuyén dir
liéu vé phia bén
trai vo1 bit duoc
day vao co gia
tri bang khong.
Lénh c¢6 anh
huong dén bit
carry M8003.

2.00

ROTATE
LEFT

(ROTL)

ROTL (W) S1

bits
Doolio 1

Xoay dir lidu vé
phia bén trai,
Iénh c¢6 anh
huong dén bit
carry  M8003.
Khi thuc hién
Iénh nay bit 16n
nhit s& nap vé
cho bit thip
nhat.

2.00
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ROTATE
RIGHT

(ROTR)

ROTR (W) &1 bits
pooio 1

Xoay dit liéu vé
phia bén phai,
lénh c6 anh
huéng dén bit
carry  M8003.
Khi thuc hién
1énh nay bit thap
nhat s& nap vé
cho bit 16n nhat.

2.00

2.2.7 Nhom Iénh toan hoc

Bang 2.8: Nhom Iénh toan hoc trong WindLDR

Tén Iénh

Dang mau

Chirc nang

S6
bwotC

ADDITION
(ADD)

aoD(W) 81- 32 - Dl-  REP

00010 DODZD  DAD30

Cong dir liéu trong
D0010 vé1 dir lidu
trong D0020 rdi
lay két qua luu vao
trong DO0030, I¢nh
nay c6 anh hudng
dén  bit
M8003.

nho

3.33

SUBTRACTION
(SUB)

Jus(wr 3l - a - oL - REP
po0i0  oo0lZ  pooid

Lay dir liéu trong
DO0010 tror dir licu
trong D0012 lay
két qua luu vao
trong DO0014, 1énh
nay c6 anh hudng
dén  bit
M8003.

nho

3.33
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MULTIPLICATION
(MUL)

Lay dit liéu trong

MUL(W) 81 - § - DL- REP
D0010 DO020 O

030

DO0010 nhan vé1 do

ligu trong D0020
lay két qua luu
trong DO0030 va
D0031.

3.33

DIVITION
(DIV)

Lay dir lidu trong
DO0010 chia cho dix
ligu trong DO0020
lay két qua luu
trong D0030 s6 du
cat trong D0031.

3.33

ROOT
(ROT)

}—ROOT (W) &1
0000 ooo1o

Dl
Doozo

Lay can bac hai tir
nguoén S1(D0010)
lou két qua vao
dich (D0020)

2.33

2.2.8 Nhém 1énh chuyén d6i s6 hoc

Bang 2.10: Nhém 1énh chuyén doi s6 hoc trong WindLDR

. S6
Tén Iénh Dang mau Chirc nang )
budc
HEX-BCD Chuyén do6i dir liu
HTOE (W) 3l Dl N X
(HTOB) pooio  poozo | t0 dang s6 HEX
trong DO0010 sang | 2.33
dang s6 BCD va luu
két qua vao D0020
BCD-HEX Chuyén dbi dir liéu
ETOH (W) =1 Dl . Je
(BTOH) poolo  poozo |t dang so BCD | 233
trong DO0010 sang
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dang s6 HEX va luu
két qua vao D0020

HEX-ASCII
(ATOH)

HTOA (1)

2l
onooLo

D1l
pooza

Chuyén dbi dir liéu
tr dang s6 HEX
sang dang s6 ASCII

3.00

ASCII-HEX
(HTOA)

ATOH (W)

a1
oooi1o

ol
Da0zo

Chuyén d6i dir liu
tr dang s6 ASCII
sang dang s6 HEX

3.00

BCD-ASCII
(BTOA)

BTOA ()

a1
ooo0i1o

Dl
DaO0zo

Chuyén d6i dir liéu
tr dang s6 BCD
sang dang s ASCII

3.00

ASCII-BCD
(ATOB)

| {ATOE ()

31
ooo1lo

Ll
DO0Zo

Chuyén dbi dir liéu
tr dang s6 ASCII
sang dang s6 BCD

3.00

ENDCODE
(ENCO)

H -

Iaoon

ENCO
54

3l
Moo04

Dl
oo1ioo

Thyc hi¢n tim kiém
trong mot vung nhé
nao do6 co6 bit nao
duoc on khong. S6 6
nhd dugc kiém tra
nam trong viung 1-
256 6 nhd. Khi phat
hién ¢c6 6 nhd nao
on thi né s& nap két
qua sd6 6 nhé da
dugc kiém tra vao 6
nho duoc chi dinh
boi D1.

2.67

BIT COUNT
(BCNT)

31
oooio

az
&0

Dl
poioo

’»BCNT

Dém s6 6 nhd co gia
tri & muc cao trong

vung nhd dugc chi

3.00
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dinh boi S2. Két qua
dém duoc chi dinh
boi S1.

ALTERNATE
OuT PUT
(ALT)

I0000

ALT

Dl
Qoooo

Lay canh 1én cua tin
hiéu ngd vao 10000
tac dong. Khi 10000
on thi Q0000 s€ on.
Q0000 s€ on cho
dén ac 10000 on tro
lai thi Q0000 méi vé
off

1.67

2.2.9 B dém toc do cao HSC (Hight speed counter)

Céac PLC IDEC déu c6 4 bd dém tdc do cao tir HSC1 dén HSC4. Trong
d6 HSC1 nhan duoc hai pha tin hi¢u, HSC2 — HSC4 chi nhan dugc mot pha

tin hiéu.

Bing 2.11 B$ dém toc d6 cao HSC

B dém toc do HSC1 HSC2 | HSC3 | HSC4
cao
Ngd vao 10 11 12 13 14 15
: X Pha | Ng6 vao
Hai pha ngd vao | Pha A
B Reset
A . o Ng6 | Nhén | Nhan | Nhan
Mot pha ngod Nhan tin . i i i
. . vao | tin hi€u | tin hi€u | tin hi¢u
vao hiéu vao . . .
Reset | vao vao vao
Tan s6 dém tdi
20 kHz — 50 kHz 5 kHz

da

Céc 6 nhd ¢6 chuc nang dac biét dugce dung trong 1énh nay 1a: M8030-
M8032, vira doc vira ghi, 6 nhd M8103 — M8132 chi doc.
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2.2.10. Nhom 1énh phat xung diéu khién Secvo motor va Steps motor

Chi d6i v6i cac PLC c6 ngd ra 1a Transistor ta mdi co dugc cac 1énh nay.

Bang 2.12 Nhém Iénh phat xung diéu khién Secvo motor va Steps motor

Tén 1énh Dang miu Chirc ning S6 budéc
- Khi c6 tin hi¢u
PULSE PULS 8l D1 ~
OUTPUT1 o0 It D0200 MDOSE ngo vao 10000 on
(PULS1) Iénh nay s€ phat
ra xung c6 tan sd
dugc quyét dinh
e A 1 2,00
bo1 6 nhg D0200
vol ngd ra 1a QO
va khi d6 M0050
s€é on .
PULSE c 1A
- Khi ¢6 tin hiéu
OUTPUT2 —fpuzs a1 D1 L '
(PULS?) 0000 |2 D000 MOD20 ngod vao 10000 on
Iénh nay s€ phat
ra xung c6 tan sd
duoc quyét dinh
e A 1 2,00
boi 6 nhg D0100
vol ngd ra 1a Ql
va khi d6 M0020
s€ on.
PULSE WIDTH - Khi ¢6 tin hi¢u
BT 81 D1 ~ \
MODULATION1 Im}l_l D0Z00  MODSO ngd vao 10001
Iénh nay s€ phat
(PWM1) . y s€ p 4,00

ra xung c6 do
rong duoc quyét
dinh bd&i gid tri
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chtra trong
D0201vo1 ngd ra
la Q0 va khi do
MO0050 s€ on .

PULSE WIDTH
MODULATION1

(PWM1)

P a1
0001 4 po10a

D1
Moozo

- Khi ¢6 tin hiéu
ngd vao 10001
1énh nay s€ phat
ra xung c6 do
rong dugc quyét
dinh boi gid tri
chtra trong D0100
vol ngd ra la Q1
va khi d6 M0020

s€ on.

4,00

2.2.11 Nhém 1€nh nhay va goi chuong trinh con

Tén Iénh

Dang mau

Chirc nang

So
bwoc

LABEL

LAEEL

- Pay 1a nhan cua
mot chuong trinh,
né bat dau bang mot
con sb (0 — 127).

1,33

LABEL JUMP
(LIMP)

}—LJMP 31
1

In0o0

- Khi Iénh nay duoc
thuc

trinh s& nhay dén dia

hién, chuong
chi nhan mang s6 tir 0
— 127. Néu 10000 off
thi s€ thuc hién 1énh

ké tiép.

1,67
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LABEL CALL - Lénh nay dung dé
(LCALL) DAL Al goi mot chuong trinh
? < A 1167
con duoc bat dau
bang nhin ( 0 - 127).
LABEL RETURN - Lénh nay duoc ding
(LRET) LRET & két thuc mot
chuong trinh con .
Sau khi 1énh na
C 100
duogc thuc hién no sé
trd vé chuong trinh
chinh dé xir 1y 1énh
tiép theo.
2.2.12 Nhom Iénh vé chuong trinh ngat
Tén 1énh Dang miu Chirc ning S6 buéc
DISABLE - Khdéng cho phép
INTERRUPT 2 4l 1 z
19 ngat. 1.33
(D) !
ENABLE - Cho phép ngit.
INTERRUPT 2L 3l 1
22 1,33
(E)

2.2.13 Thoi gian thuc

Cac 6 nhé c6 chirc nang dac biét dé ta cai dat lich va thoi gian duogc cho

trong bang 2.14:

Bang 2.14: Thoi gian thuc

Tén 0 nho Dir liéu Gia tri Doc/ghi
D8008 Nam 00-99
Chi doc
D8009 Thang 00-12
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D8010 Ngay 00-31
D8011 Ngay ctia tuan 00 - 06
D8012 Gio 00 - 23
D8013 Phat 00 - 59
D8014 Giay 00 - 59
D8015 Nim 00-99
D8016 Thang 00-12
D8017 Ngay 00-31
D8018 Ngay cta tuan 00 - 06 Chi ghi
D8019 Gio 00 - 23
D8020 Phat 00 - 59
D8021 Giay 00 -59

2.3 CAI PAT TRUYEN THONG CHO MICROSMART VA HMI
2.3.1 Cai dit trong phan mém WindLDR

Pé thuc hién cai dat truyén thong, download chuong trinh cho
MicroSmart ta can thuc hién theo cac budc sau:

Chon PLC: Phan mén WindLDR duogc thiét ké dé 1ap trinh cho nhiéu
PLC cua IDEC. Do vay, khi 1ap trinh cho PLC IDEC nao ta phai chon tén
PLC ma dang thuc hién 1dp trinh. Viéc nay dugc thuyc hién trén phém
WIindLDR nhu sau: Trén thanh cong cu chon Configure — PLC Selection.
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i WINDLDR - [ladder01.1dr]
ﬂ:ﬁ File Edit WYiew NeElhEE=S Comnpile

online Window  Help

Function Area Sekkings. ..

s_M|s-|:3f:|'::ZI"F*| | b Communications, .. —'H'E—-|G"':"T'D| I-lliir|%| _—
1 [~ |@4F[4 b PAPEAET,

FPoaang 1 Ladder Preferences. ..
1

Hinh 2.1: Chgn PLC trong WindLDR
Vi du trén hinh 2.2 ta chon MicroSmart 241/0, nhéan biéu tuong OK dé

két thiuc viéc chon.

PLC Selection E3

Type

FA-21

F&-35 (CP11] | o Ok |
FA-35 [CP11T]

F&-35 [CP12) X Cancel |
FA-35 [CP13)

bicro-1 “? Help |
bicro-3 = _—
bicro-3C
Openket |
bicroSmart-10

bicroSmart-16

FicroSmart-24
bicroSmart-20Tr
MizraSmart-20Ry
bicroSmart-40

D efault: [MicraSmart-24 | Us= a5 Default |

Hinh 2.2: Chgn PLC trong WindLDR

Dé tai chuong trinh Xuéng PLC, trén thanh cong cuy ta chon biéu tuong

online sau d6 chon Download Program.

=3 WINDLDR - [laddesi . Idr]
S Fe £t Wew Corbore Congie [JRR SN window teh
D|d Sl &ER] o o Fialu| Pl B2 @

AT EeEBEE .., ELElELL[NT

s |, |4k A 2| | @) B Lsboadprogram.. Fn R

Verfy Program... FL1

Vg
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Hinh 2.3 Download chwong trinh xuéng PLC
2.3.2 Cai dat trong phan mém WINDO/I-NV2 Software
Cai dat trong phan mém WINDO/I-NV2 Software nham myc dich tao ra
két n6i truyén thong gitta PLC va man hinh cam ung. Dé thyc hién viéc nay ta

lam theo trinh tu sau:
Trudc tién ta vao File chon New Project.

WindO/1-NV2

File | Online Help

5] MNew Project... Shift+N |
2 DOpenProject.. Shift+0

Load Previous Format Project...

Hinh 2.4 Tao tén trinh chiéu

Trong thu muc tén File ta nhap tén chuong trinh va nhan biéu tuong

Next dé tiép tuc, qua trinh nay duoc mé ta dudi hinh 2.5.

Mew Project

Save in: |2 0 Project j &= =k E3-
Save as type: |N"-.-"2 Project® n2f:* n2z* n3f* ndf] ﬂ Cancel

Hinh 2.5 Tao tén trinh chiéu

Chon tén man hinh két ndi, nhan Next dé tiép tuc.

50



%]

Select OJ] Type
04 Type: kodel:

HG2FICC Type]  |HGZF-SBZ2/
HE25

HE25(CC Tupe]

HE3F

HEG4F/EX4R

<F'reviu:uus| Mest » | Cancel | Help

Hinh 2.6 Chon tén man hinh két noi

Chon céch stir dung giao thuc FC3A, FC4A.. ., loai két ndi 1:1. Sau do

nhén Next tiép tuc.

Select Host I/F Driver

%]
M arnufacturer: | ider j

Praotocal;

Fa-35[CP12/CF13)
Fa-35[CP11/CP11T).FAZ]
MICRO3,MICROSC

Connection Type
{* 1:1 Communication

<F're~.fi|:|us| M et > | Cancel | Help |

Hinh 2.7 Cach chgn giao thirc

" 1:N Communication

Nhan vao Project Setting, chon cac thong s6 nhu hinh 2.8.
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Project Settings §|

Spstem l Comrunication Interface ] Hozt |/F Diriver ] Printer ] CF Card ] Project Detailz ] Contents ]

Screen Mo, Farmat [ Use System Area
+ BIN ]
Default screen; |1 = [
Start time [zec]: |0 E Blinking cycle
[ Auto Backlight OFF o 1.0 zec " 0.5 sec
Tirne [mir): El

-

v Touch sound
[ Touch sound for mechanical switch of HGZ25
Iv Enable maintenance
[+ Use large font
[ Enable bwao-point push

[ Battery warning meszage

Swyztem menu language: Enalizh -

Hinh 2.8: Cai dit thong sb trong Project Setting
Chon giao dién truyén thong: Dé cai dit truyén thong ta thuc hién cac
budc sau:
binh dang giao dién: Chon SERIAL 1, host communication.
Xac lap giao dién: Viéc xac 1ap cac thong s6 nay nhu ¢ trong PLC, cac
thong s nay duoc xac 1ap nhu trong bang 2.9.
Project Settings |

Spstemn  Communication [nterface l Hoszt [/F Driver ] Printer ] CF Card ] Project Detailz ] Contents ]

Interface Configuration: Interface Settings

Interface | Protacal Pratocal: |H|:ust Communication ﬂ
0/ Link,  MAA

SERIAL 1 Host Comrmunig Baud Rate: |SEDD ﬂ
SEFIIﬁIéé ﬁrﬂter [ ata Bits: |? ﬂ
Stop Bits: |'I ﬂ
Parity: |Even j
< » Flowe Contral: |EF| ﬂ

Serial Interface: | RS-232C

Hinh 2.9: Chon giao dién truyén thong
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Chon thong sb trong Host I/F Driver: Théng s6 nay duoc chon nhu hinh
2.10.

Project Settings

System ] Communication Interface  Host I/F Driver ] Printer ] CF Card ] Froject Dietailz ] Contents ]

041 Type:

b arif acturer: |iu:|ec:

Frotocal: |F|:3-'1'~.,Fl:4-'l'-. - 1:1 communication
PLC [Haost)
Transmizzion W ait [= 10 mzec]: |I:I ::l
Time Out (100 meec.]: |20 =]
Rety Cycles: |5 ::l
Device Mo.: |EI ::l

[ Enable Pazz Through

Hinh 2.10: Chon thong s6 trong Host I/F Driver

Chon thong s6 man hinh:

X

Screen Properties

General l Dptigng]

Screen Type: |Base Screen ~ |

Mo 1 =

Title: |Screen ll

Size

WSidth: 3 Height: 3

Screen List:

Mo, | Title | Screen ... |

QK I Cancel | Help

Hinh 2.11: Chon thong s6 man hinh
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Chon Bit Button trén man hinh nén, kich chu6t dé dinh dang dac tinh ctia
bit Button.

w

D& HE & o EE | EHR G

G~ 1 A H® & APTOP SCEA
ENEECESHEERA¢CHIGBRESERRMOHB WSS S §
) $ B2 B ogp v, 0 [HeA

Ty T |

=

= I Properties of Bit Button
—l-i=Asample program "
([ Base Screens
+-(_] Popup screens
E&fProject Settings
B Alarm Log Settings
E&'Logging Settings
&' Recipe Settings
E&'Project Script
& Text Group Settings

[Z1 Pirtiire Rrnwarar

General ]View ] Registration Te:-:t] D:nmment]

Part Mame:

Action Mode: |Set j

Destination Device: J

Hinh 2.12: Chon Bit Button trén man hinh nén

Chon General ¢ Bit Button, chon Alternate & Action Mode, chon Qq &

Destinanion Davice.

Properties of Bit Bution

Leneral l‘-.r‘iew ] Registration Te:-ct] Eu:umment]

Part Mame: |EitB Lithar

Action Mode: |.-‘-‘-.Iternate ﬂ

Destination Device: |I:! 0 |:|

Hinh 2.13: Chgn thong cho Destination Davice

Trong thanh View, chon thong s cai dat nhu hinh 2.14.
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Properties of Bit Button

General “iew ] Fegiztration Te:-ct] Enmment]

Image Type
¢ Standard T Picture

Browser. . OFF (]} OFF
Fa. Colar:
Ba. Colar:

Fatter:

HEE

ar
Fa. Calor:
Bg. Colar: 255

H:B

Patterm:

[ Rlink

Hinh 2.14: Thong sb trong View
Trong thanh Registration Text chon thong s6 nhu trong hinh 2.15.

Properties of Bit Button

[X]

General ] Wiew  Registration Text l Comment ]

Fant: |Eurc-pean j Align Text Vertical: Center -
Shyle: |F|egular j Align Text Harizontal: Center -
tagnification W |1 j H: |‘I j
v Set by State
[ Use Text Browser

OFF o

Test Teut

Gtop
> >
Calar: M| Colar: - 255 |

Hinh 2.15: Thong so6 trong Registration Text

Dé két thuc qua trinh nhap thong sb cai dit trong Properties of Button ta

nhan ok.

Tai chuong trinh béng cach chon Online, sau d6 chon Download.
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WindO/I-NV2 - [C:Y0 Project\sample program]

File Edit Screen “iew Draw Lapout | Online | Setup  Library  Window  Help

O e Hd & &= |EE| Download.. Fg | :
b~ 1T A H® @& ‘_’%Q{Jfoéd... F10
EVEEBEE®E SEER Initialize 2
)

M| B W& S

CF Card Maintenance L4
[0 ]  Tuaons
=T Loy Target Informatian.... Chrl+T

B LCommunication Settings...

HE Start Debug...

—|=q sarnple program

|_]] Base Screens

+-|_] Popup screens
E&Project Settings
& slarm Log Settings
E'Lagaing Settings i
E'Recipe Settings 1 screen; 1 Base Screen
E&'Project Script L
&' Text Group Settings
[Z) Picture Browser

[E] Device Browser . |
[Z1 Text Browser
[=] Script Browser . R )

Hinh 2.16: Download chwong trinh

Goto Screen

Khi tat ca chuong trinh da duoc tai xuéng PLC va HG2F/3F/4F, ta kiém
tra béng cach két ndi cac thiét bi voi nhau st dung ma hiéu FC4A KC2CA
(ma hi¢u PLC). Nhan Bit Button trén man hinh, néu hién thi dau ra QO trén

MicroSmart PLC thi viéc két ndi truyén thong di hoan tat.
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Chuong 3.

UNG DUNG MICROSMART PIEU KHIEN HE THONG BON BOM
THEO MUC NUOC TRONG BE HO

Trong san xuit cong nghiép va trong sinh hoat cac hé thong bom ngay
cang dong vai trd quan trong trong viéc ning cao chat luong san pham, ning
suit lao dong. Hé thdng nay con quan trong hon véi cac nha may san xuat co
lien quan dén hé théng gia nhiét, lam mat, gia cong kim loai nhu: Luyén kim,
san xuat bao bi, nha may nuéc sach... Cac hé thong nay yéu cau phai don
gian, dé bao dudng thay thé, hoat dong c6 do tin cady cao, hoat dong duogc
trong cac moi trudng khac nghiét. Tai cac nha may 16n cac tram bom thuong
c6 nhiéu bom lam viéc linh hoat theo nhu cau st dung, cac hé théng nay
thuong thiét ké hién dai, qué trinh diéu khién va giam sat duoc thuc hién hoan
toan ty dong.

Hién nay, hau hét hé théng tu dong diéu khién sir dung PLC déu lua
chon san pham cua cac hang nhu: Siemens, Schneider Electric, Omron... ma
it str dung MicroSmart. Chuong 1 va 2 ching ta da thay nhitng vu diém va
kha ning diéu khién ctia MicroSmart IDEC va hoan toan dap umg duoc cic
yéu cdu cong nghé cua hé thong. Pé 1am rd hon van d¢, dudi day em sé& Gng

dung MicroSmart IDEC trong diéu khién hé thong c6 nhiéu bom 1én bé ho.
3.1 TONG QUAN VE BOM CHAT LONG

3.1.1 Khai niém bom

Bom la loai may thity luc dugc sir dung dé van chuyén chét 1ong (nuéc,
dau, hoa chat...) tir noi thap 1én noi cao hodc tir noi ndy dén noi khac.

Chét 1ong duoc dich chuyén trong dudng éng nén tai dau duong 6ng
phai dugc gia tang ap luc dé thang cac tré lyc va hiéu 4p suat ¢ hai dau duong

ong.
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Nang lugng cép cho chat 1ong thuong duoc ldy tir nhidu ngudn khéc
nhau nhu: May nd, may hoi nudc... Tuy nhhién trong cic tram nhiéu bom
hién nay dong ning cap cho cac bom duoc lay tir dong co dién, viéc ndy cho
phép cac bom lam viéc trong nhiéu ché d6 khac nhau va don gian hon cho

nguoi cong nhan van hanh.

biéu kién lam vi¢c cua cadc bom rat khac nhau: Trong nha, ngoai troi, do
am cao, nhiét do cao... Do vay, tuy theo yéu cau ma vat li¢u ché tao cac bom

va co cau truyén dong phai chong chiu dugc vai moi truong lam viée.

Ngay nay bom dugc sir dung rong rai trong sinh hoat va cac nganh cong
nghiép vi nhiém vu quan trong ctia no. Hién nay nhiéu nha may xi nghiép coi
bom 1a phu tai s6 1, néu hé théng nay nging hoat dong s& gay thiét hai 1on vé
kinh té, gian doan hodc ngimg san xuét, anh hudong dén ning suit va gia thanh

san pham.
3.1.2 Phan loai bom

C6 nhiéu cach dé phan loai bom nhung théng thuong ngudi ta dua vao

nguyén ly lam vi¢c va cau tao.

Néu phén loai theo nguyén Iy lam viéc hay cdch cdp ndng liwrong thi phan

chia thanh 2 loai:

Bom thé tich: Pic diém ctia bom nay 14 khi lam viéc thi thé tich khong
gian lam viéc thay doi nho chuyén dong tinh tién cua pittong (bom pittong)
hay nhd chuyén dong quay cua rotor (bom rotor). Do sy chuyén dong cua
pittdong va rotor 1am cho thé niang va ap suat chit long ting 1én nghia 13 bom
cung cap ap nang cho chat long.

Bom dong hoc: Trong loai bom nay chat long dugc cap dong niang tir

bom va ap suét tang 1én. Chét long qua bom, thu duoc dong ning nho su va
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dap cua cach quat (bom ly tdam, bom hudng truc) hay canh bom hodc nho ma
sat cua tac nhan lam viéc (6 bom xody 16¢, bom tia, bom chan dong, bom vit
xodn, bom suc khi) hodc nho tac dung cua trudong dién tir (bom dién tir) hay

cac truong luc khac.
Néu phan loai theo cdu tao thi ta c6 thé chia thanh cac loai bom sau:

Bom cénh quat: Trong bom nay ta thuong gap bom ly tdm va tng dung
nhiéu nhit trong bom nudc. Bom ly tim dugc sit dung rong rii trong cong
nghiép va doi sébng vi chung mang uwu diém: Két cdu nho gon, lam viéc tin
cay, bén, coOt ap cua bom cao dat t61 hang tram mét, hi¢u suat bom tuong doi

Cao.
Bom pittong: Thudng gap trong hé thong bom dau, bom nudc. ..

Bom rotor: Ung dung trong bom diu, héa chat hodc chit bom ¢ dang

bun...
3.2 CAU TAO VA NGUYEN LY HOAT PONG CUA BOM
3.2.1 Cu tao bom

Céac bom c6 cau tao rat khac nhau, dudi day la cau tao cua hai loai bom

thuong gip nhat 13 bom ly tim va bom pittong:
Bom ly tam: Céu tao bom ly tdm dugc thé hién dudi hinh vé& 3.1

B0 phan canh dan ctia bom 1a bd phan quan trong nhét ctia bom, bo phan

nay c6 anh hudng dén hi¢u suat lam vi¢c cua bom.
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Hinh 3.1: C4u tao bom ly tim

1: Banh céng tac, 2: Truc bom, 3: Bé phdn dan huéng vao, 4: Bé phdn
dan hwong ra, 5: Ong hiit
Bom pittong: So dd bom pittdng cé chuyén dong tinh tién duoc mo ta

nhu sau:

Hinh 3.2: So’ d6 cAu tao bom pittong

1: Pitténg, 2: Xilanh, 3: Ong hit, 4: Van 1 chiéu, 5: Ong ddy
3.2.2 Nguyén ly hoat dong cia bom
Nguyén Iy hoat dong cua bom ly tdm

Vi céc loai bom khéac nhau thi c6 nguyén 1y hoat dong khac nhau, dudi

day la nguyén ly hoat dong cua bom ly tam:
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Trude khi cho bom hoat dong ta phai mdi nudc vao budng bom va dng

hut, nude nay duge gilr trong 6ng hit nho van gitt nude 5.

Sau khi mdi nuée ta tién hanh cho dong co kéo bom hoat dong, luc nay
thong qua co ciu truyén dong 1am canh bom quay. Duéi tac dung cua luc ly
tam nudc duge dy ra dudng dng dan véi ap suit cao dong thoi phia dng hit
lai tAm canh quat duoc tao nén ving 4p suét bang 0, dudi tac dung cua ap suat
16n trong bé chira nudc duge day qua van giit nude va nén budng bom dién
vao chd trong ving chan khéng. Viée nay dugc dién ra lién tuc canh quat bom
quay day nudc ra ngoai va dong nude trong bé lai duoc hut 1én lién tuc trong

suot thoi gian bom nudc.

EEEE

Hinh 3.3: Nguyén ly lam viéc cia bom ly tAm

1: Bong co kéo bom, 2: Van khoa 1 chiéu, 3: Bé chira, 4: Bé hit
5: Van giit nuoc

Trong trudng hop can bom nudc 1én cao, ngudi ta thudng bd tri thém
van 1 chiéu dit & dau dudng éng day 1én, dé phan chia ap luc va giam bot ap

luc cua cot nudce tdc dung 1én canh bom.
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Khi can bom nuéc 1én quéa cao, bom ly tim duoc ghép nhiéu tang, cac
canh quat duoc mic ndi tiép trong bom. V&1 loai bom nay tao c¢gt 4p cua bom
16n tiry thudc vao sb tang ghép.

Nguyén ly hoat dong cua bom pittong:

Tir hinh 3.2 ta thdy nguyén 1y hoat dong ctia bom pittdong nhu sau: Khi
pittdng 1 sang trai, thé tich budng 1am viéc a ting 1én, ap suat & day giam diéu
nay lam cho chét 16ng tir 6ng hit 3 qua van mot chiéu 4 vao xi lanh 2. Khi
pittong 1 sang phai dudi ap luc P cia pittong chat 1ong trong xilanh bi nén vai
ap suit P qua van mot chiéu 6 vao dng ddy 5. Phan thé tich budng lam viéc
thay d6i dé hut va day chat 1ong goi 1a thé tich 1am viéc.

Dac tinh lam viéc cua cdac bom:

Bom ly tam: Puong dac tinh cua bom la duong thé hién mbi quan hé cot
ap H va luu luong Q. Ham biéu dién méi quan hé cua chung s& 1a H = H(Q)

hoac Q = Q(H).

Moo

Q
Hinh 3.4 : Dac tinh bom ly tim
Nhan xét dic tinh N(Q) ta thay: Cong suat N c¢6 tri s6 cyc tiéu khi luu
luong bang 0. Lic ndy dong co truyén dong mé may dé dang. Do d6 dong co

tac hop 1i khi mo may 1a khoa van trén éng dy dé cho Q = 0. Sau 1 hay 2

62



phut thi m& van ngay dé tranh bom va chét long bi qua néng do cong suét
dong co chuyén hoan toan thanh nhiét ning. Hon nita, lac mé may, dong
dong co lai 16n nén Q # 0 s& 1am dong khoi dong qua 16n c6 thé gay nguy

hiém cho dong co dién.

Bom pitténg: Pudng dic tinh ctia bom pittong duge thé hién dudi hinh

ve sau:
|
‘ ]

Q

N

N
Q
[_S%)
0 >

Hinh 3.5: Pwong dac tinh bom pittong

T dudong dic tinh ta thiy rang, v6i cung 1 cot ap H, luu luong bom
khac nhau thi céng suat bom , do d6 cong suat déng co ciing khac nhau. Pic
diém ndi bat cuia bom pittong 1a luu luong bi dao dong.

Qua d6 ta thdy su khong on dinh cta chuyén dong chat 1ong trong bom
pittong. Su dao dong cua luu lugng giy ra nhicu bat loi vi 4p suat chat long
cling bi dao dong véi bién d6 16n hon bién dd dao dong luu lugng. Diéu nay
lién quan t6i dong co kéo bom vi mémen tai ludn bién dong.

Khac phuc hién tuong nay vé bom ngudi ta cé thé hodc dung binh khi

diéu hoa (bom nuéc) hodc dung bom tac dung kép hoidc dung bom nhiéu
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xilanh. Dbi v6i dong co, momen s& déu hon trong trudong hop bom pittong

dung nhiéu xilanh.
3.3 SO PO KHOI VA CAC PHAN TU QUAN TRONG CUA BOM
3.3.1 So dd va phan tir quan trong trong hé théng bom

Bom bao gid ciing 1am viéc trong mot hé théng dudong ng, dé hiéu rd
hon vé hé théng bom ta di tim hiéu so d6 thiét bi cia bom trong hé thong don

gian.

Hinh 3.6: So' @6 thiét bi ciia hé thong bom don gian

Nhu trén hinh 3.6 may bom phai dugc kéo bang mot may lai (dong co
dién, dong co diesel...), bd phan nay cung cip dong ning cho bom théng qua
hé truyén dong dién. Viéc thay doi ché d6 lam viéc ctia bom duge diéu khién
va hiéu chinh tai day. Do vay day co thé coi 12 mot bd phan quan trong cua hé
théng bom, néu sir dung dong co dién 1am may lai thi tiy thudc vao cong
suat, yéu cau cong nghé, ché do 1am viéc ma dong co dugc st dung 1a dong

b0, khong déng bd, mot chiéu. ..

Thanh phan bom 2 chira canh bom (bom ly tdm), hodc pittong (bom

pittong). Thanh phan bom nhan dong ning tir may lai 1 dé kéo canh bom

64



quay (trong bom ly tdm) va kéo pitténg chuyén dong tinh tién trong xi lanh

(bom pittdng).

Bé hut 3 chira chat 10ng, luong chat 1ong trong bé hut dugc giam sat chat
ch&, néu murc nudc trong bé hat can thi cac bom phai ngimg hoat dong (¢ cac
hé théng bom ma hé théng diéu khién tinh toan dén bao vé bé hut can) hoac
cac may bom chay & ché d6 khong tai. Néu viée trén dién ra s& giy gian doan

san xuat va lang phi 16n vé kinh t€.

Bé chira 4 thuong dit & vi tri cao so véi mit bang ma nod cung cap dé tao
ap luc cho chit 16ng, tir bé chira chat 10ng duoc phan phdi di cac noi sir dung.
Trong bé chira phai dit cac cam bién muc nude dé didu khién cac bom hoat
dong. Néu chat 1ong chira trrong bé 1a chat d& chay thi thiét bi sir dung phai 1a
loai dong cat khong tiép diém dé phong ngira chay nd, véi moi trudng nay
thuong str dung cam bién mirc bang tin hiéu dién dung, tan s6. Néu bé chua 13
nudc thi thiét bi phat hién mirc nude trong binh sir dung 1a phao dién, phuong
phap nay diéu khién don gian, giam chi phi, dé stra chita thay thé. Thiét bi
phat hién murc chat 1ong trong binh hoat dong phai tin cdy, néu khong dan dén

diéu khién sai hé thong.

Ong day c6 nhiém vu nhdn chat 16ng mang ap luc tir bom 1én bé chta. O
hé thong bom hién dai trén dudng dng day phai co thiét bi do ap lyc duong
6ng dé giam sat hoat dong va an toan cho dudng dng va bom. Néu bom phai
hoat dong dé day chat 1ong 1én cao hang trim mét thi dudng dng ddy phai bd

tri thém van mot chiéu dé giam baot ap luc ¢ft nudce tac dong 1én canh bom.

Tai cudi duong hit phai c¢6 van chin dé phuc vu viéc mdi ban dau cho
bom va ngan chan tap chit di vao bom khi bom hoat dong. V&1 bom cong

sudt 16n phai c6 thiét bi do ap luc ¢ duong éng hut dé giam sat tinh trang va
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bao bé khi hé théng hoat dong, trén hinh 3.6 thiét bi giam sat ap luc dudng

6ng 1a phan tir 5.
3.3.2 Phuong phap tang luu luong va cot p trong hé thong bom

Trong thyc té san xuét ta nhan thdy hé thong bom phai lam viéc trong
nhiéu diéu kién khac nhau, véi cac hé théng bom tiéu Ging va cAp nudc sinh
hoat yéu cau bom phai 1am viéc ¢6 luu luong 16n dic biét khi tiéu ung gap va
cap nudc sinh hoat vaogio cao diém. Cac hé théng bom nudc 1am mat thi yéu

cau cOt ap rat lon.

Vi nhimg diéu nodi ¢ trén nén cac hé thdng bom ciing duogc thiét ké dé
dap ung dugc nhiing yéu cau trén. Pé ting luu lugng bién phap dugc dung 1a
ghép song song nhiéu bom voi nhau, con ting cot ap thi ghép ndi tiép céac

bom lai.

Ghép song song cdc bom: So d6 nguyén 1y ghép song song hai bom

dugc mo ta bang hinh vé 3.7:

Bom 1

Hinh 3.7: Ghép hai bom song song

1: Bé chira, 2: Bé hit
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Phuong phéap nay duoc st dung khi luu luong cia 1 mdy bom khong dap
g duoc yéu cau.

Pic diém cac bom 1am viéc song song:

Céc bom phai lam viéc cung cot ap H; = H, = ...= H,.

Khi l1am viéc song song tong luu lugng cua hai bom nho hon khi chung
lam vi¢c riéng ré€ cong lai.

Viéc diéu chinh hé théng ¢ cac bom ghép song song twong d6i phirc tap
khi cac bom ghép c6 dudng dic tinh khac nhau nhiéu, do vay trong cac hé
théng thuc thi cic bom ghép song song thudng co duong dic tinh gan gidng
nhau va dudng dic tinh cta chiing c6 d6 doc nho.

Viéc ghép cac bom song song dé ting luu luong ¢ gidi han nhat dinh,
khi ghép song song can phai tinh dén 4p luc ctua dudng 6ng khi cac bom lam
viéc hét cong suit.

Ghép néi tiép cac bom: So d6 nguyén 1y ghép cac bom ndi tiép duogc thé

hién dudi hinh vé 3.8:

Bom 2

Hinh 3.8: Ghép hai bom ndi tiép
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Phuong phép nay duoc sit dung khi phai bom chét voi cot ap 16n ma mot
bom khong déap tmg dugc yéu cau.

Khi ghép 2 bom ndi tiép can chi ¥ nhiing diém sau:

Céc bom ghép phai lam viéc véi luu lugng nhu nhau.

Khac véi ghép cac bom song song, dé hidu qua cao khi ghép bom nbi
tiép ta can chon cac bom c6 dic tinh déc nhiéu méi hiéu qua cao.

Khi bom 1 va bom 2 1am viéc ndi tiép nhu hinh 3.8 thi bom 2 phai lam
viéc v6i ap sut cao hon bom 1, do vay néu khong du sttc bén bom sé& bi hong,
diéu nay khién khi tinh toan ta phai chon diém ghép cho phu hop dé 4p sut
khong gay nguy hiém cho bom2.

3.4 THIET KE PIEU KHIEN CHO TRAM NHIEU BOM
3.4.1 Yéu ciu vé truyén dong dién cho tram bom

Bdc diém hé truyén dong dién cho tram bom

Truyén dong dién cho tram bom 13 hé truyén dong dién khong déo chiéu,
viée truyén dong cho tirng bom véi tram nhiéu bom duoc thuc hién bﬁng ting
dong co riéng biét.

Can clr vao yéu cau cong nghé, tbc do bom va cong suit kéo bom ma
truyén dong dién duogc chon la truyén dong dién truc tiép (mat bich), dai
truyén hodc truyén dong gian tiép thong qua hop sé co khi...Néu truyén dong
qua hop truyén co khi thi khi tinh chon dong co phai xét dén truyén luc trung

gian.
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Hinh 3.9: Truyén déng truwc tiép tir dong co' téi bom
1: Déng co truyén dong; 2: Bom

Vo1 hé théng c6 nhiéu bom cung lam vi¢c tai mach dong luc va diéu
khién phai dam béo rang thtr tu cac pha cip cho dong co truyén dong dé cac

bom hoat dong véi chiéu quay duoc dinh sin.

Truyén dong dién cho tram bom khong yéu cau cao vé diéu chinh téc do,
néu dugc ap dung thuong 1a bién ap diéu chinh dién ap cip vao mach stato.
Hién nay, dong co khong déng bd ba pha roto 10ng soc duge dung kha nhiéu
trong cac tram bom. Viéc st dung dong co khong dong bd roto ngan mach
dan dén mot van dé 1a dong mo may dat (5 = 7) dinh muc, néu thoi gian mo
may dai s& gay sut ap cho thiét bi sir dung chung ngudn va nguy hai bo day
dong co, do vay tai dong co kéo bom cong suét 16n khi thiét ké hé truyén
dong dién phai tinh dén cac bién phap khoi dong (thuong 1a sao — tam giéc,

cudn khang...).

Tuy nhién, tai cac tram bom dac bi¢t yéu cau thay ddi luu lugng cac bom
(tram bom tiéu ung khi can tiéu ung khan cap, hé thong bom cip nudc sinh
hoat cho khu dan cu c¢6 chénh léch 16n vé luu luong tai cac thoi diém trong
ngay...) thi dong co kéo bom dugc dung 1a loai khong déng bo 3 pha roto day
quan, dong co 1 chiéu, néu yéu cau moémen 1on thi dong co dong bo duoc

chon.
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Pong co dién dong bo c6 md men quay ti 18 bac nhat véi dién ap (trong
khi dong co dién di bd c6 md men quay ti 1€ bac hai véi dién 4p), do vay su
thay doi dién ap trong day dan it anh huéng dén mé men quay. D6 13 méot uu
diém 16n ctia n6 so véi dong co di bd. Pong co déng bo cling thuong khoi
dong bang cac phuong phép khai dong ciia dong co khong dong bo. Viée diéu

chinh ché d6 lam

V&i tram nhiéu bom thi mdi bom duoc truyén dong bdéi mot dong co
dién, trong cong nghiép hién nay chung duoc ghép theo kiéu song song. Céac
bom nay co thé van hanh riéng ré hoac déng tho1, van hanh brfmg tay hodc tu

dong.

Hinh 3.10: So' d6 hé théng 4 bom

1: Pong co kéo bom, 2: Bé chira, 3: Bé hiit

Moi trudng lam viée cua cac bom thuong rat khic nghiét: Trén tau thuy
cac viéc tan nhi¢t cua cac bom la kho khan (vi khong gian hep) nén nhiét do

dong co thuong cao, nudc man gay an mon két cau bom, hoa chat, xdng dau.
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Trong cac moi trudng d& chdy nhu xang dau, nhya...doéng co kéo bom thuong
khong dung loai mot chiéu hodc khong dong b roto day quan do khi 1am viée
gy ra tia ltra tai c6 gop va chdi dién dan dén chay nd. Cac hé truyén dong
dién khi thiét ké phai tinh dén diéu nay.

Tai cac bom 16n, hé thong truyén dong phai c6 khdp ndi dé diéu khién
dong truyén dong tir dong co toi bom. Néu khong c6 phan nay khi khoi dong
dong co bom (cong suat 1on) thi dong co rat khd khoi dong hodc thoi gian
khoi dong dai, dé bi qua tai.

3.4.2 Yéu cau diéu khién va bao v¢ cho tram nhiéu bom

3.4.2.1 Céc yéu cau diéu khién cho tram nhiéu bom

Trong mdt sé nha may, hé théng bom duoc coi 1 phu tai loai 1 (bom
lam mét toan day chuyén, bom nhién liéu...) nén viéc van hanh diéu khién
tram bom la mét viéc quan trong.

Khi tinh toan thiét ké hé théng diéu khién truyén dong dién cho tram
bom vé co ban phai thoa min dugc cac yéu cau sau:

Hoat dong tin cdy, van hanh dé dang.

Hé thong phai c6 t6i thiéu hai ché do 1am viéc doc lap la:

Ché do hoat déng bang tay (Manual): Ché do hoat dong tai chd yéu cau
ngudi cong nhan van hanh ludn phai gidm sat va thao tac diéu khién, ché do
nay thuong dugc 4p dung khi phai stra chita bao dudng mot trong cac bom
(hodc khi ché do diéu khién ty dong gap su 06).

Ché do tw dong (auto): Ché d6 nay cac bom hoat dong hodc dirng, mot

hay nhiéu bom hoat dong dugc thyuc hi¢n ty dong hoan toan. Thiét bi str dung

71



thuong 1a PLC, thong sb 1am viéc giri vé diéu khién 13 cac cam bién mirc chat
long.

Thiét ké diéu khién truyén dong dién phai dam bao nguoi van hanh phai
dung quy trinh, thao tac. Néu ngudi van hanh sai quy trinh thi hé théng s&

khong hoat dong.

Néu cac diéu kién hoat dong chua du vi du: Muc chat long trong bé hat
can, bom chua dugc méi...thi khi van hanh hé théng khong lam viéc va dua

ra tin hiéu canh bao.

Vi hé théng bom cip nudce sinh hoat khi nhu cau dung nudc trén duong
6ng thay d6i (ddi voi tram bom nuéc sach), dan dén ap luc nude dau vao cac
bom thay d6i. PLC s& nhan tin hiéu thay d6i 4p luc nudc tir cam bién ap luc
truyén vé va s& xir 1i dé xuét ra cac tin hiéu can thiét lam thay d6i s6 luong
bom hoat dong hoac thay doi ché do 1am viéc ctia bom (thay doi tbc do cac

dong co din dong t6i bom) theo hudng 6n dinh ap luc duong ong.

Viéc diéu khién sb luong bom hoat dong va luu luong thiét ké ctia mot
may bom xut phat tir yéu cau théa man yéu cau ding nuée yéu ciu, ma tram
bom dam nhén sao cho hiéu qua kinh té 13 cao nhat. Mubn vy phai qua so
sanh kinh té, k§ thuét vé& cac phuong an sé6 may bom vé ca dau tu co ban 1an
chi phi van hanh hang nim ma quyét dinh sé6 may bom, tir d6 dua ra trang bi

dién diéu khién cho phu hop.
3.4.2.2 Cac yéu cau bao vé cho tram nhiéu bom

Dbi voi bt ky mot hé truyén dong dién nao, viéc bao vé hé thong khi
gip su co do nguyén nhan khach quan va chil quan 14 rat quan trong. Viéc nay
anh hudng téi chat luong hé théng, tudi tho thiét bi va su an toan ctia toan hé

thdng bom va cac hé thong khac.
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D61 vt hé thong di€u khién nhiéu bom vé co ban phai ¢6 cac bado v¢ sau:

B4o vé mat nude & dau hut (bé hut, song ho.. .), viéc nay duogc thuc hién
nhd cac cam bién muc duge dit ngay trong bé hat, vi hé thong bom chét
16ng 13 nudce thi thiét bi hay dung 1a phao dién. Tai mot s6 hé thdng ngudi ta
dung ro le dong dé phat hién hét nuc & bé hat vi khi d6 cac bom lam viée
ché d6 khong tai nén dong dién nho. Céc tin hiéu nay gai vé truc tiép PLC dé

dua ra 1€nh ngimng bom.

Bao vé (va diéu khién) ddy nudc ¢ bé chira thudng gip tai cac hé théng
bom cong nghiép. Viéc gui thong tin nay vé PLC duoc thuc hién nhd cam
bién mirc dat tai bé chua, hodc phao dién & hé théng bom chat long 1a nudc.
Cam bién nay thyc hién ca viéc gui thong tin dé khoi dong bom, chon s6

luong bom.

Bao vé qua ap suat tai cac duong 6ng hat va day. Thiét bi ndy 13 dong ho
ap suat duoc gan tryuc tiép tai cac duong dng can do. Néu duong dng bi qué ap
suit chung gui tin hiéu vé PLC yéu cau dimg bom.

O hé théng bom hién dai dung nhiéu bom con c6 hé théng bao v¢ thir tu
pha cép vao dong co kéo bom, viéc ndy tranh mot trong cac bom sau khi duogc
stra chita thay thé c6 chiéu cong tac quay nguoc.

Tai mach dong luc cap dién cho cac dong co kéo bom thudng phai co
cac khi cu bao v¢, dong cit sau:

Aptémét (cﬁu dao tu dong) hodc bod cau dao + ciu chi: Pé bao vé ngén
mach, qua tai (mtrc 2 sau role nhiét) mach dong luc va mach diéu khién.

Role nhiét: Bdo vé qua tai dong co kéo bom.

Céc hé théng quan trong con c6 thém role bao vé qua dién ap cap cho

mach luc dong co.
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Trén day 1a mot $6 yéu cau diéu khién va bao vé ctia mot hé théng nhiéu
bom phai c6. Tuy nhién & mot s6 bom 1én thi cic yéu cau bao vé va diéu
khién thém mot sd yéu cau cao hon nhu: ngoai hai ché do diéu khién trén 1a
manual va automatic con ché do diéu khién tir xa remote, yéu cau bao vé mat

pha...
3.4.3 Cac thiét bj do mirc chat long trong binh chira
Pé do mirc chat 10ng trong binh chtra hd c6 nhiéu thiét bi, dudi day la
mot so thiét bi thuong ding nhét trong cong nghiép va dan dung.
3.4.3.1 Phao dién
Phao dién 1a thiét bi phat hién mtrc nudc trong binh ¢ hai murc (cao va

thap), phao dién duoc sir dung rat rong rai trong cong ghiép va sinh hoat gia

dinh.

Céu tao phao di¢n duogc thé hién dudi hinh vé 3.11;

Hinh 3.11: Céu tao phao dién
1: Phao bdo mirc can, 2: Phao bdo mirc day, 3: Hé thong tiép diém

4: Lo xo dan hoi
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Hé thong tiép diém cua phao dién bao gdm tiép diém thuong dong va
thudng mo, thay doi trang thai nho cac phao 1 va 2. Ta thiy rang phao dién 13
thiét bi dong cat bang tiép diém thong thuong nén pham vi ing dung cta phao
nay bi hep di rat nhiéu, chinh tai tia ltra phat sinh trong khi déng cit nén

khéng dung duoc trong méi trudng dé chay (binh chat 10ng 13 xing dau...).

Tuy nhién néu binh chira 1 nude thi chung lai duge Gmg dung rat nhiéu
vi chung c6 cAu tao don gian, dé thay thé stra chita. Do vay tai cac tram bom
chat 1ong 1a nudc yéu cau do chinh xac khong cao 1am thi phao dién van la
thiét bi hang dau duogc chon.
3.4.3.2 Po muc chét 1ong bang phuong phap do dién dung

Phuong phap nay st dung hai ban cuc cua tu dién dat vao moi truong
can do.

CAu tao cta thiét bi nay duoc thé hién duéi hinh 3.12:

1 2 3 4 5

— 11— [
Ctj/////VOﬂﬁ///

\

<

L L L L

NN N NN NN NN N\ N\
AT

Hinh 3.12: Cau tao thiét bi do mirc chit 16ng dién dung
Pién dung dugce tinh theo biéu thirc:

AC _C-C, -l N £x,l 1 £g,l
Co Co lo lo ly

€y . LA hdng s dién moi ciia moi truong.
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Hinh v€ trén 1a nguyén 1y phuong phap do dién dung st dung trong do
muc nuée ndi hoi phu, nguoi ta phai thuc hién nhiéu muc dé diéu khién. Mirc
1 1a mirc co s6, mirc 2 dé bao dong murc thap, mic 3 dung dé khai dong bom,
phat tin hiéu dimg bom & muc 4, mirc 5 bao mirc nudc cao.
3.4.3.3 Po mtic biang cach do trong luong

Trong nhiéu truong hop chat 16ng 13 chat an mon, nguy hiém, ngudi ta
c6 thé tinh mirc vat chat bang cach do trong luong cia chiing,binh chira ¢ thé
dat 1én mot hodc nhiéu hé do véi hiéu ung tur dan hoi, tirc 1a dyua vao hé sb
dién cam L va hang s6 tir tham twong ddi 4, .

I
Hotig A

m

2
L=2R
Rm

L : Chiéu dai cudn day.

A: Dién tich cit ngang cudn day ma cac duong strc di qua.

14, - Hang sb tir tham tuyét doi.

1t Hang s6 tir thAm twong doi.

Hai thong s6 ludn bi thay doi 1a 1 va g, luc tinh 1am thay doi 1 va con .
ctia mot s hop kim bi thay dbi do cac tmg suat co hoc, do tir tham gia ting
v6i tmg suat kéo va giam di dudi ap suit.
3.4.3.4 Do chit 16ng véi song viba

Khi sir dung thiét bi nay dé do chat long trong binh chira, chiung phai c6
mot thiét bi phat song va mot thiét bi thu song. Thiét bi phat song phat ra mot
tan so tir 8,5GHz dén 9,5GHz, song s€ dugc mat thoang chét long phan xa lai
thiét bi thu, thoi gian tir khi phat song dén khi thu dugc cho ta két qua cua

murc nudc trong binh chura.
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Phuong phap ndy c¢6 vu diém do dugce d6 sau cao, nhiét d6 chit 1ong dao
dong tir 25°C dén 150°C. Phwong phap cho két qua phép do chinh xac cao,
khong bi mat do khi va nhiét do trén chét 1ong anh hudng dén phép do. Cho
két qua chinh xac voi ca moi trudng khoi bui, hoi nude trong bon va bot trén

mit chét 16ng.
3.4.4 Mach dong lyc hé théng nhiéu bom va két ndi cam bién muc
3.4.4.1 Mach dong luc h¢ théng nhiéu bom

Mot hé théng nhiéu bom 1a hé théng ¢o tir 3 bom trd nén, dé tranh su sut
ap cho cac thiét bi str dung chung ngudn cac bom phai tranh khoi dong dong
thoi, tly theo cong suat cia dong co kéo bom ma ta c6 thé chon phuong phap
1a tryc tiép hay ap dung cac bién phéap khoi dong. Néu dong co kéo bom 1a
dong co khong dong bd ba pha rotor 16ng soc thi bién phap khoi dong duoc

dung nhi€u nhat 1a d61 n61 sao/tam giac.
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Hinh 3.13: Mach dong lre khéi dong true tiép bon bom

M&i mot bom dugc diéu khién chay hay dimng nho mét congticto riéng

bi¢t, MC1, MC2, MC3, MC4. Cac dong co bom dugc bao vé qua tai nho cac
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role nhiét OC1, OC2, OC3, OC4. Tai mach luc cép dién cho tung bom dat cac
aptomat dé bao vé ngin mach dong luc AT1, AT2, AT3, AT4, AT.
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Hinh 3.14: Mach déng lwc khéi dong d6i ndi sao/tam giac
3.4.4.2 Két ndi cam bién murc véi role
Chon cam bién muc c6 5 vi tri va duoc két ndi véi role dé diéu khién
cudn hut cta congticto chinh. Dé bao vé can nudc ¢ bé hut ta dung 1 cam
bién muc.
So d6 nguyén 1y két nbi cam bién mirc & bé chia véi role dugc thé hién

dudi hinh 3.15:
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R1
E 24V R1 Relay
1
R2
24V R2 Relay
| |
R3
380V 24V R3 Relay
I
24v R4 Relay R4
|
o

El

E2

g4 E3
E5

Hinh 3.15: So' @6 két ndi cam bién mirc & bé chira véi role
Bon bom dugc hoat dong hoan toan ty dong theo mirc nudc trong binh
chtra thong qua tin hiu giri vé tir cam bién mirc. Néu muc nudc trong binh
chira dén nguong E; cudn hut role R1 c6 dién va ngét dién MC1, MC2, MC3,
MC4 dimng tat ca cac bom. Khi mirc nudc giam dén E, cudn hit role R2 mat
dién, diéu nay lam cho cudn hut MC1 c6 dién khéi dong bom sb 1. Néu chét
long tiép tuc can dén E, thi bom 2 1am viéc, néu bé tiép tuc can t&i E5 cac

bom 3 va 4 dugc khoi dong.

Trong qua trinh bom, néu chét 1éng trong binh chua tiép tuc giam thi

mach sé& ty dong khai dong cac bom tiép theo.

Khi mic nudc trong binh tang dén E; thi role R1 ¢ dién va ngat dién

MC1, MC2, MC3, MC4, tir d6 dimng tat ca cac bom.

Khi c&dc bom bi qua tai, role nhiét OC1, OC2, OC3, OC4 tac dong lam

mo cac tiep diém bén mach diéu khién va ngat dién khoi bom.
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Tai tram bom ma bé hat ¢ luong chét long gi61 han thi trong mach dién
ta bo tri thém cam bién mire, viée nay nham muc dich khi bé hat can thi phai
ngimg hoat dong cac bom. So dd két ndi cam bién mirc & bé hat nhu hinh

3.16.

RL
24V RL Relay 1

o

380V

[]

El

E2
E5

Hinh 3.16: Két noi role bio vé can nwéc bé hut

Khi mtrc nuéc trong bé hit can, cudn hit role RL méat dién, tiép diém RL
& mach diéu khién hinh 3.16 mé ra, ngat dién cudn hat khoi dong tir diéu

khién cac bom.
3.4.5 Thbng ké dau vao/ ra (Input/Output) caa PLC

Chon PLC diéu khién 13 loai FC4A — C24R2 cua IDEC, ching c6 dic
diém két ndi:

- Ngudn cung cip 1a xoay chiéu 100+ 240VAC , 50/60Hz.

- S6 dau vao 1a 15.

- S6 dau ra 09.

Hinh dang va cac chan chitc ning cia FC4A — C24R2 thé hién trong
hinh 3.17 duéi day.
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[ ] [ ] [ ] [ ] e © [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ]
24V 0V COM 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
24VDC INPUT
IDEC FC4A - C24R2
MicroSmart
OUTPUT
L N 4+ COMO 1 2 3 COM1 4 5 6 7 COM2 10 COMS3 11
[ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] o [ ] [ ]

Hinh 3.17: So @6 cac chan chirc ning ciia FC4A — C24R2

Cé4c tin hi¢u dau vao / ra cua chuong trinh di€u khién hé thong bon bom

va chirc ning cua chiing dugc thé hién trong bang 3.1 dudi day:

Dia chi

10000

10001

10002
10003
10004

10005

10006

10007

Bing 3.1: Bang thong ké vao/ra ciia PLC
Chure nang
Tin hiéu dau vao
Pau vao diéu khién khai dong bom 1 bang tay

Pau vao diéu khién khai dong ty dong bom 1 thong

qua tin hiéu role mirc giri vé
Pau vao dimg bom 1 do role mirc giri vé
Pau vao dimg bom 1 bang tay
Pau vao dimg bom 1 khi bé hut can nudce
Pau vao diéu khién khoi dong bom 2 bang tay

Pau vao diéu khién khdi dong tu dong bom 2 théng

qua tin hiéu role mac guri vé

Dau vao dimg bom 2 bang tay
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10010

10011

10012

10013

10014

Q0000

Q0001

Q0002

Q0003

Q0004

Q0005

Q0006

Q0007

Dau vao dimg bom 2 do role mic giri vé
Pau vao diéu khién khoi dong bom 3 va 4 bing tay

Pau vao diéu khién khoi dong ty dong bom 3 va 4
thong qua tin hiéu role muc giri vé
Dau vao dimg bom 3 va 4 bing tay

Pau vao dimg bom 3 va 4 do role mirc gui vé
Tin hiéu dau ra
Pau ra diéu khién role trung gian, tir 46 diéu khién
khoi dong tou MC1
Pau ra diéu khién role trung gian, tir 46 diéu khién
khéi dong tt MC1 sao

Dau ra diéu khién role trung gian, tir do diéu khién

khéi dong tt MC1 tam giac

Dau ra diéu khién role trung gian, tir d6 di€u khién

khéi dong tae MC2

Dau ra diéu khién role trung gian, tir d6 di€u khién

khéi dong tir MC2 sao

bau ra diéu khién role trung gian, tir d6 di€u khién

kho1 dong tir MC2 tam giac

Dau ra di€u khién role trung gian, tir 6 di€u khién

khéi dong tt MC3 va MC4

bau ra diéu khién role trung gian, tir d6 diéu khién

khot dong tir MC3 sao va MC4 sao
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Q0010

Q0011
Q0030

Q0031

bau ra diéu khién role trung gian, tir d6 di€u khién

khéi dong tir MC3 tam gidc va MC4 tam giac

Pau ra bao khéi dong bom 1 thanh cong

Dau ra bao khoi dong bom 2 thanh cong

Dau ra bao khoi dong bom 3 va 4 thanh cong

3.4.6 So d6 két ndi tin hiéu vao/ra caa PLC

So do két ndi cu thé nhu sau:

B2

RI]

A

l

R3]

R3]

BS} \ BT3,4

Iy

24V 0V COM 2 5 6 7 8 9 11 12 13 14 15
24VDC INPUT
IDEC FC4A - C24R?
MicroSmart
OUTPUT
L N } coMO 1 2 3 COM1L 4 5 6 7 COM2 10 CoM3

11

Hinh 3.18: So @6 két néi In/Out ctia PLC

o N
TGl | T61Y] TG2 | 162 TG3 TG3
220VAC
Ak 7 | e Ve g 7| |
TG1 TG2 TG3
A A A
o L

Do s luong dau ra cia FC4A — C24R2 khong du nén ta dung thém

module mé rong loai c6 8 dau ra FC4ARO08]1.
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MODULE FC4AR081

COM 1 2 3 4 5 6 7 8
o o o o (o) (o) (o) (o) (o]
o N
DB2 DB3-4
Pl ® ®
o L

Hinh 3.19: So d0 két ndi module mé rong EM 222

TGLY TGIA TG2Y TG2A TG3Y TG3A
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Hinh 3.20: So' @6 két néi role trung gian véi khoi dong tir
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3.4.7 Chuong trinh diéu khién
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KET LUAN

Sau thoi gian ba thang nd lyc tim hiéu va nghién ctru, dén nay dd an t6t

nghiép ciia em d4 hoan thanh vé&i nhitng noi dung cu thé sau:
Chuwong 1: Tong quan vé MicroSmart va sin pham ciia hang IDEC
Chirong 2: Sir dung phan mém WindLDR Idp trinh cho PLC IDEC

Chuwong 3: Ung dung MicroSmart diéu khién hé thong bon bom theo

mikc nwéc trong bé ho.

D6 4n t6t nghiép ciia em di hoan thanh véi sy cd gang ciia ban than
trong viéc tim hiéu san pham, img dung va thao tic van hanh san phdm. Bang
nhimg kién thirc d3 dugc trang bi ¢ trudong, kién thuc thuc té trong thoi gian
lam viéc tai nha may dong tau Pha Rimg va tim hiéu mot s6 tai lidu tham
khao c6 lién quan dén van dé dang nghién ciru, em di cd gang trinh bay d6 an
mot cach ngan gon va day da nhat. Tuy nhién do trinh do con han ché, kinh
nghiém thyuc té con chua nhiéu nén dé tai cua em con c6 nhiéu khiém khuyét.
Qua day, em mong muén nhan duoc ¥ kién dong gop cia cac thiy co gido va

cac ban sinh vién dé do an cia em ngay cang hoan thién hon.

Em xin chan thanh cam on Th.s Nguyén Ptc Minh, cung cac thay co
gido trong bo moén: Pién tr dong cong nghiép - Truong Pai Hoc Dan Lap Hai
Phong da giup d& em trong qué trinh 1am d6 an nay.

Sinh vién

Bui Vin Dong
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Tu dong hoa voi SIMANTIC S7-200  Nha xuat ban Nong Nghiép

6. Pham Thuong Han _ Ki thuat do luong cac dai lwong vat li  Nha xuat

ban Giao Duc
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