LOT NOI PAU

Trong nén cong nghiép hoa , hién dai hoa dit nudce, c6 thé ndi mot trong
nhiing tiéu chi dé danh gia sy phat trién kinh té caa mdi qudc gia 1a mac do tu
dong hda trong cac qua trinh san xuat ma trude hét d6 13 ning sudt san xuét
va chat luong san pham 1am ra. Sy phét trién nhanh chéng cia may tinh dién
tr , c6ng nghé thdng tin va nhitng thanh tuu cua Iy thuyét diéu khién ty dong
d3 lam co s& cho cho sy phét trién cua ty dong hoa.

O nudc ta mac di 13 mot nude cham phét trién , nhung nhimg nim gan day
cuing véi nhitng doi hoi tir san xuat ciing nhu sy hoi nhap vao nén kinh té thé
gioi thi viéc 4p dung tién bo khoa hoc ki thuat vao san xuat d tao ra cac san
pham c6 chét lugng chat xam cao. Ap dung nhitng kién thirc da hoc va su
huéng dan cua thay gido huéng dan : Th.S Nguyén Trong Thang em xin trinh
bay dd an : “ Thiét ké diéu khién tu dong day chuyén loc dau thai sir dung
PLC”.

D6 an gom cac ndi dung sau :

> Chuwong 1 : Tim hiéu day chuyén loc dau thai.

> Chuwong 2 : Tong quan vé PLC.

> Chuwong 3 : Thiét ké diéu khién tw dong day chuyén loc dau thai sir

dung PLC.



CHUONG 1.
DAY CHUYEN LQC DAU THAL.
1.1. BE CHUA DAU.

Bé chura dau thuong 1a nhitng bé chira try mai ndi ,bén trong c6 thiét bi gia
nhiét dé tranh dau bi dong dic va dé duy tri dau ¢ nhiét do thich hop cho qua
trinh van chuyén. Hé théng gia nhiét st dung trong bé chta dau thuong 1a
kiéu gia nhiét dng rudt ga sir dung hoi nudce thip ap .Phuong phép gia nhiét
nay don gian trong thiét ké, ché tao voi chi phi dau tu va chi phi van hanh
thap nhung van dam bao hiéu qua gia nhiét. Bé tranh tao co ke cuc b va dam
bao nhiét do dong déu ,bén trong cac bé dau thai ngudi ta lap cac may khuay
tron co khi. Mdi bé chtra duoc 1ap hé thdng do mirc ty dong dé cap sé lidu ,tin
hiéu phuc vu cho viéc thong ké ,quan 1i va diéu khién quéa trinh nhap va xuat
dau ra khoi bé chira. Khi dau trong bé dat muc cao thi cac van duong ong
nhap vao bé s& dong lai ,;nguoc lai khi dau thai dat mac thap nhat trong bé thi
nguing qua trinh xuat dau ra khoi bé chira .Viéc xac dinh sé luong va tong thé
tich cua bé chtra dau c6 y nghia quan trong véi hoat dong caa nha may noi
chung ciing nhu cong viéc xuat nhap dau noi riéng. Trong thuc té , tong thé
tich khu bé chtra dau duoc xac dinh so bo bang téng thé tich cia mét tau ché
dau c6 trong tai 16n nhat duoc sir dung dé van chuyén dau cho nha may va sb
ngay du phong. Vé sb luong bé chtra phai dam bao phan bd sao cho kich
thugc cua cac bé phl hop véi tieu chuan thiét ké dang ap dung pho bién, dé
dang cho ché tao, mua sam vat tu thiét b.
1.2.BOM DAU
* Bom dau diesel, bom dau nhét, bom dau nang, bom xang dau , bom dau
thuong hay stir dung bom banh rang , bom truc vit, bom API 610.

- Cong dung cau cac loai bom banh rang, bom truc vit va bom canh gat :

+ Kha ning dung bom chét long c6 chira hat.



+ Van chuyén chat long ém &i va on dinh : Khong 6n va ém la cac
dic tinh cua cic loai bom banh ring so véi cac loai bom c6 chuyén dong qua
lai. Chét long duoc van chuyén dé dang ém &, khdng sanh va tao bot.

+ Kha nang tu mdi cao: Do miéng hut ndm bén trén bom nén khi
bom dirng hoat dong cac khoang hoc caa bom dugc lap day chat long. Tu moi
khi bom hoat dong tr¢é lai.

+ Luu luong dong chay on dinh: Bat chap nhiét do thay doi, chét
long cd thé dé dang van chuyén vai toe do chinh xac .
Vi luu luwong ¢6 lién quan téi tdc do bom (rpm) nén tdc d6 dong chay c6

thé duge diéu chinh nhu mong mubn nho thay ddi van tdc.

Hinh 1.1 : Bom truc vit doi
1.3.MAY KHUAY HOA CHAT
1.3.1 .Ung dung khuay tron:

- A Xit - Hbéa hoc

- Kiém - Thyuc pham

- Chét thy - Dugc pham

- Dung méi - Hoa dau

- Son - Xang dau

- Chét xtic tac - Gidy va bot gidy
- Polime - Néang luong



1.3.2. Pic diém ki thuat

- Van téc khudy : TQy chon

- Cong suat : (0,37 +5,5) kw

- Bong co : Di bo 3 pha 380 V

- Kiéu truyén dong : Hop giam tc

- Kiéu canh khuay : Dang chan vit.

.

Hinh 1.2 : Hinh anh caa may khuay.



1.4. MAY LQC DAU
Spire — Thiét bi loc dau nhét tir An Do
Céc loai dau nhét loc duoc:
Loai dau nhét loc dugc ; tat ca cac loai dau nhét co do nhot :
= Dau thuy luc
= DAu tua bin
= Dau hop sb
= Dau bién thé
= Dau diesel
» DAu nhiét
= Dau nhét tong hop.
1.4.1. Cbng nghé.

5. B6 phan tao
nhiét béc hoi

., hudc

4. Khoang lam béc £ y
hoi nwéc

6. Pau ra cia

dau sau khi ra cta
loc hoi
nuwoc
3. L& loc kich
8. Ong thwoc 16 0.25
quan sat Micron
dau ra
trong suot™s

2. Nut diéu tiét
dau vao phéu loc

1. Pau vao clia dau ban

Hinh 1.3 : Hinh anh cdng nghé.



Cong nghé Aspire khéng xai hoa chat tdy mau , khéng nau soi chung cét
dau nén dam bao chat luong dau sau khi loc hoan toan an toan cho tai st dung
va kéo dai tudi tho cho may madc. Dau dugc loc nguoc chiéu trong luc tir dudi
lén nén phéu loc c6 kha ning gitr lai tap chat cuc nho ma cac cong nghé bi
han ché. Dau sach sau d6 duoc trai mong gitp bay hoi nuéc nhanh chéng.
1.4.2. Chat lwong.

Dau nhét sau khi loc s& trong tré lai c6 thé nhin xuy@n thau.

Hinh 1.4 : MAu dau trude va sau khi loc.



Bang 1.1 : Bang thong sb chat lugng da ngdt trudce va sau khi loc.

Thong s6 Dau bin true Khiloc | Ddu sau kh bing Aspire | Ddu mo
r - S—— "
Tapchdtedn | NAS120r 150 2018 |NAS 6 or 1O 15/12f NAS 10 or IS0 19/16
t
Bo nhd1 (40 C) o1 est 47 cst 4 46.5 cst
Biém chdy 04 0e 298¢
— —
Bg axit 102 (mg KOH/gm)| 1,00(mgKOH/gm) | 1.00 (mg KOH/ gm)
B {m 0.25%to 5%  {Less than 0.0156’/«1 0.08%

1.4.3. Théng sb ky thuat may lec dau.
1.4.3.1. May loc dau di dong.
May gdm céc bo phan chinh :

Bom hut dau

Bang diéu khién tu dong

1 phéu loc 149 pm

1 phéu loc 10 um

2,4, 5, 8 hoic 10 phéu loc tinh 1 pum tuy theo kich ¢ may.



TT

01

02

03

04

05

Ky hiéu may

ASP-02

ASP-04

ASP-06

ASP-08

ASP-10

S6 phéu loc |Téc do loc TB Dién tiéu

Hinh 1.5 : May loc dau di déng.
Bang 1.2 : Thong s6 k¥ thuat may loc dau di dong.

tinh str dung (Lit/h)

2 phéu

4 phéu

6 phéu

8 phéu

10 phéu

(v&i nhét thay
Iwc 68cst)

50

100

150

200

250

thu (kw/h)

1.75

2.0

2.0

2.0

2.0

Co6ng suét

Lwong dau

bom (lit/phut) TB 1 bd

10

20

20

20

20

phéu loc
dwoc (Lit)

2.000

4.000

6.000

8.000

10.000

Don gia

(USD)

4.500

5.500

6.500

7.500

8.500



1.4.3.2. May loc dau cé dinh.
May gom céc bo phan chinh :
= Thiét bi giam &p
= Phéu loc tinh

= Bom hd tro

Hinh 1.6 : May loc dau ¢ dinh.
Bang 1.3 : Bang thong s6 ki thuat may loc dau cé dinh.

Dung tich thung dau 86 phél:hll(l')lcg tinh st | 11" gian,t ey P | Ponel
g (thang)
<250 L 1 3-4 800
250-600 L 2 3-4 1500
600-1000 L 3 3-4 2000
1000- 2000 L 4 3-4 2500
2000-3000 L 6 3-4 3500




1.5. Cam bién do mic dau.
Dau 1a mot loai luu chat khéng dan dién do cac phan tir dau khdng phan cuc
trong nudc, hing sé dién moi thap, 1a chat d& chay no. Tur nhitng dic tinh d6
thiét bi do mirc can c6 nhimg dic tinh riéng dé do chinh xac, can dam bao céac
tiéu chuan phong chay nd nghiém ngit. Cam bién Vegaflex cia hing Vega
hoan toan dap tng duoc diéu ndy. Vega la mot hang noi tiéng trén thé gidi,
Vega gan nhu tap trung hodn toan vao viéc thiét ké, ché tao céc loai thiét bi
do mirc nén nang luc cta Vega la rat chuyén nghiép.
1.5.1. Vegaflex 61.
= Ung dung do : do myc chat long va chat nong nhe ( cac loai bét...)
= Nguyén tic do : ong dan séng
= Tam do: 1én dén 32m
= Nhiét do lam viéc : - 40 °C + 150 °C
= Ap suat lam viéc : -1 at + 40 at
= Po chinh xac : + -5mm
= Xuat xir : nhap khau tir Buc.
= Uudiém:
- La cam bién théng minh, d& dang chinh tim do bang may tinh hoic
bang tay, lap dat don gian.
- Vi cac chitng nhan kiém dinh qudc té, tudi tho cao
- Khéng phu thudc vao thudc tinh chat do, khong bi anh huéng cua
hoi nuéc, bui ban, ca bot khi trén bé mit, khong huong boi su két

dinh , dong dac.
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Hinh 1.7 : Cam bién do muc Vegaplex 61.
1.5.2. Vegaflex 62.
= Ung dung do : do myc chat long va chat ndng nhe ( cac loai bét...)
= Nguyén tic do : ong dan séng
= Tam do: 1én dén 60 m
= Nhiét do lam viéc : - 40 °C + 150 °C
= Ap suat lam viéc : -1 at + 40 at
= Po chinh xac : £ -5mm
= Xuit xr : nhap khau tir Buac.

= Uudiém:
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La cam bién théng minh, d& dang chinh tam do bang may tinh hoic
bang tay, lap dat don gian.

Véi cac chieng nhan kiém dinh qudc té, tudi tho cao

Khong phu thudc vao thudc tinh chit do, khong bi anh hudng cua
hoi nuéc, bui, ca bot khi trén bé mat, khong huong bai su két dinh,

déng dac. ban.

BpSe)
-

Hinh 1.8 :Cam bién do murc dau Vegaplex 62
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CHUONG 2.
TONG QUAN VE PLC
2.1. GIOI THIEU VE PLC
Hinh thanh tr nhom cac ky su hang General Motors nam 1968 véi y
tuong ban dau Ia thiét ké mot bo diéu khién thoa man céc yéu cau sau:
- Lap trinh d& dang, ngén ngit 1ap trinh d& hiéu.
- D& dang stra chira thay thé.
- On dinh trong mdi truedng céng nghiép.

- Gia ca canh tranh.

SIEMEN:

Hinh 2.1 : Hinh anh cua CPU 224 cua S7-200

Thiét bi diéu khién logic kha trinh (PLC: Programmable Logic Control)
(hinh 2.1) 1a loai thiét bi cho phép thuc hién linh hoat cac thuét toan diéu
khién s6 théng qua mot ngdn ngit lap trinh, thay cho viéc thé hién thuat toan

d6 bang mach sb.
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Vidu:
| | || {r—

‘ Io.o ID.1 qo.0

Tuong duong mot mach sd.
[(10) ——
10, 1 Q0.0

Nhu vay, véi chuong trinh diéu khién da duoc nap, PLC trg thanh bo diéu khién

s6 nho gon, dé thay doi thuat toan va dic biét dé trao do6i théng tin véi moi
trueong xung quanh (véi cac PLC khac hodc véoi may tinh). Toan b chuong trinh
diéu khién duoc luu nhé trong bo nhé PLC dudi dang cac khdi chuong trinh
(khdi OB, FC hoic FB) va thuc hién l3p theo chu ky ctia vong quét.

Pé c6 thé thuc hién dugc mot chuong trinh diéu khién, tat nhién PLC phai
cé tinh nang nhu mot may tinh, nghia 1a phai c6 moét bd vi xi ly (CPU), mot
hé diéu hanh, bo nhd dé luu chuong trinh diéu khién, dir liéu va cac cong
vao/ra dé giao tiép v4i doi twong diéu khién va trao doi théng tin vai moi
tredng xung quanh. Bén canh d6, nham phuc vu bai toan diéu khién s6 PLC
con can phai c¢d thém céac khdi chirc ning dic biét khac nhu bo dém
(Counter), bo dinh thi (Timer)... va nhitng khbi ham chuyén dung.

2.2. PHAN LOAI
PLC duoc phan loai theo 2 céch:

- Hang san xuat: Gém c4c nhdn hiéu nhu Siemen, Omron, Misubishi,
Alenbrratly...

- Version:

Vi du: PLC Siemen cé cac ho: S7-200, S7-300, S7-400, Logo.

PLC Misubishi c6 cac ho: Fx, Fxo, Fxon
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2.3. CAC BQ PIEU KHIEN VA PHAM VI UNG DUNG
2.3.1. C4c bd diéu khién
Ta c6 cac bo diéu khién: Vi xir ly, PLC va may tinh.
2.3.2. Pham vi tng dung
2.3.2.1. May tinh
- Dung trong nhitng chuong trinh phic tap doi hoi d6 chinh xac cao.
- Cé giao dién than thién.
- Toc d6 xtr Iy cao.
- C6 thé luu trix voi dung lugng I6n.
2.3.2.2. Vixir ly
- Dung trong nhitng chuong trinh c6 d§ phuc tap khong cao (vi chi xtr ly 8
bit).
- Giao dién khdng than thién véi nguoi st dung.
- Toc d6 tinh toan khdng cao.
- Khong luu trir hodc luu trit v6i dung luong rat it.
2.3.2.3.PLC
- Do phuc tap va toe do xir Iy khdng cao.
- Giao dién khéng than thién véi nguoi st dung.
- Khong luu trit hodc luu trix véi dung luong rat it.
- Mbi treong 1am viéc khéc nghiét.
2.4. CAC LINH VUC UNG DUNG VA CAC UU PIEM KHI SU DUNG
BO PLC
2.4.1. Cac linh vuc wng dung
PLC duogc stir dung kha rong réi trong cac nganh: Céng nghiép, may
cdng nghiép, thiét bi y té, 6t6 (xe hoi, can cau)
2.4.2. Cac wu diém khi sir dung hé thong diéu khién véi PLC
- Khéng can dau day cho so d6 diéu khién logic nhu kiéu dung ro le.

- C6 @6 mém déo st dung rat cao, khi chi can thay doi chuwong trinh (phan
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mém) diéu khién.
- Chiém vi tri khéng gian nho trong hé théng.
- Nhiéu chirc ning diéu khién.
- Tbc d6 cao.
- Cong suat tiéu thu nho.
- Khéng can quan tdm nhiéu vé van dé lip dat.
- C6 kha niang md rong s luong dau vao/ra khi néi thém cac khéi vao/ra chirc
nang.
- Tao kha nang mo ra cac linh vuc ap dung moi.
- Gia thanh khéng cao.
2.5. CAU TRUC PHAN CUNG CUA HOQ S7-200
2.5.1. C4c tiéu chuan va thong sé k¥ thuat
PLC Simentic S7-200 c6 c4c thdng sb ky thuat sau:
Pic trung co ban cua cac khdi vi xa ly CPU212 va CPU214 duoc gidi
thiéu trong bang 2.1

Bang 2.1: C4c tiéu chuan va thong so ky thuat.

CPU212 CPU214
B& nhd chudng trinh 512 words(1KB) cé nhd 2048 words(4KB) cé nhd
Bo nhd dif ligu 512 words, chia 100 words ¢6 nhd 2048 words(4KB),chia 512 words ¢6 nhd
$6 céng logic vio 8 14
$6 cong logic ra 6 10
56 module /O md rdng 2 7
Téng 56 cong logic vio 64 o4
Téng 56 cong logic ra 64 64
56 b6 tao thiti gian tré 64/2: lms,8:10ms, 54: 100ms 128/4:1ms,16:10ms108:100ms
56 bd dém 64 128
56 b dém toc d6 cao 3
56 b6 phat xung nhanh 2
56 b6 d, chinh twidng by 2
§6 bit nhd dic bit 368 688
Ché d6 ngit & xit If tin hiéu X X
Thdi gian lvu tei? bd nhd 50 eid 190 gid
Pin kéo dii thdi gian nhd i X
Led chi thi trang thii /O X X
Ghép ndi mdy tinh X X
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2.5.2. Cac tinh nang cua PLC S7-200
- Hé thdng diéu khién kiéu Module nho gon cho cac (ng dung trong pham
vi hep.
- C6 nhiéu loai CPU.
- C6 nhiéu Module m¢ rong.
- C6 thé md rong dén 7 Module.
- Bus ndi tich hop trong Module ¢ mat sau.
- C6 thé ndi mang véi cong giao tiép RS 485 hay Profibus.
- May tinh trung tam cd thé truy cap dén cac Module.
- Khong quy dinh ranh cam.
- Phan mém diéu khién riéng.
- Tich hop CPU, 1/0 ngudn cung cap vao mot Module.
- “Micro PLC véi nhiéu chirc nang tich hop.
2.5.3. Cac module caa S7-200.

Output Power
terminals Supply

SIEMENS 5
;9.!‘-.{?.&6&

Meode selector switch
STOP, TERM, RUN

Fort for expansion
medules (not with
CPU 221)

Anaog
potentiometer

Programming Input Output for sensors
interface port (PPI) Terminals DC 24V /180 mA

Hinh 2.2: Cac module cua S7-200.
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DCMY OUTPUTS 1| sToe RUN VRI
DGOODOGDODDGDODDDDE}J =) C"}[:.I)

I ALl @l 02 0% 04 BIIL.08 b 4T 10 L1 B4 M Le TERM
SIEMENS Osr |Owe | O | oo | o QHII CPU-214
ORUN | OOkl | D11 | Ol ) O QLI

Osror| O w2 | On.: | O gn2
(i LT iy R
O 4 | O1L4 | OO 4
Oms | Ons | O Qs

513-1;1’1"1(:' O 1.6 O Qe

57-200 O w7 0 Qa7 HEST 214-1AC00
Lj[_ MO0 Gl A 6% G4 0® e T 2808 L1 L2 13 14 LM Le DO " --:-- -_---- ----I
W O0000000000000 0000 i Céng truyén théng |

Hinh 2.3 : Céu trlc cua S7-200.
* Tich hgp CPU, 1/O nguon cung cap vao mot Module, ¢ nhiéu loai CPU:
CPU212, CPU 214, CPU 215, CPU 216... Hinh dang CPU 214 théng dung
nhat dugc mé ta trén hinh 2.1
* Cac Module ma rong (EM) (Etrnal Modules)
- Module ngd vao Digital: 24V DC, 120/230V AC
- Module ngd ra Digital: 24V DC, ngat dién tir
- Module ngd vao Analog: ap dong, dién tré, cap nhiét
- Module ngd ra Analog: ap, dong
* Module lién lac xtr ly (CP) (Communiation Processor)

Module CP242-2 c6 thé dung dé ndi S7-200 1am cha Module giao tiép AS.
Két qua 1a, co dén 248 phan tir nhi phan duoc diéu khién bang 31 Module
giao tiép AS. Gia ting dang ké sé ngd vao va ngd ra caa S7-200.

* Phu Kkién
Bus néi dix liéu (Bus connector)
* Cac dén bao trén CPU.

Cac dén bao trén mat PLC cho phép xac dinh trang thai lam viéc hién hanh
cua PLC:

SF (dén d6): Khi sang s& thong bao hé théng PLC bi hong.

RUN (dén xanh): Khi sang sé thong bao PLC dang lam viéc va thuc hién
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chuong trinh dugc nap vao may.

STOP (dén vang): Khi sang thong bao PLC dang & ché do ding. Ding
chuong trinh dang thuc hién lai.

Ix.x (dén xanh): Thong bao trang théi tic thoi cua cong PLC: Ix.x (x.x= 0.0
- 1.5). dén nay bao hiéu trang thai cua tin hiéu theo gia trj logic caa cong.

Qy.y (dén xanh): Thong bao trang thai tuc thoi cua cong ra PLC:
Qy.y(y.y=0.0 - 1.1) dén nay bao hiéu trang thai cua tin hiéu theo gié tri logic
cua cong.

* Cong tac chon ché do 1am viéc cua CPU:

Cong tac nay c6 3 vi tri: RUN - TERM - STOP, cho phép xac 1ap ché o
lam viéc ctra PLC.

- RUN: Cho phép LPC van hanh theo chuong trinh trong bo nhd. Khi trong
PLC dang & RUN, néu c6 su ¢b hoic giap 1énh STOP, PLC sé roi khoi ché do
RUN va chuyén sang ché do STOP.

- STOP: Cudng birc CPU dimg chuong trinh dang chay va chuyén sang ché
d6 STOP. O ché do STOP, PLC cho phép hiéu chinh lai chuwong trinh hoic
nap chuong trinh méi.

- TERM: Cho phép may lap trinh tu quyét dinh ché do lam viéc caa CPU
hoic & ché ¢ RUN hoac STOP.

2.6. CAU TRUC PON VI CO BAN
2.6.1.Don vi co ban caa S7-200

! _ 7
= Y
0000000000000 0O0O0 | MM
sk 110.0 11.0 [1Qo00 Q1.0
N CRUN T0.1 0 fFII1.1 0 Q0.1 DOO1.1
182 Lt b FIsTOP  |[10.2 1.2 [10o0.2
C10.3 0113 Qo.3
10.4 1.4 [100.4a
SIMATIC OI0.S5 I1.5 |OQO.s5
S7-200 (110.6 100.6
) (1107 000.7
Fi =
cogoooopoo oo oo oo | \
5 3.r‘r 4/ 5,__.-—1—1* I\G

Hinh2.4 : Hinh khdi mit trudc caa PLC S7-200
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Trongdo:
1. Chan cam cong ra,
2. Chan cam cong vao,
3. Cac den trang thai:
SF (déndo) : B4o hiéu hé théng bi hong
RUN (dénxanh) : Chi dinh ring PLC dang & ché @6 1am viéc
STOP (dénvang) : Chi dinh rang PLC dang ¢ ché do dung
4. Bén xanh & cong vao chi dinh trang théi tac thoi caa cong vao.
5. Cong truyén thong.
6. Bén xanh & cong ra chi dinh trang thai tac thoi cua cong ra.
7. Cong tac.
Cong truyén thdng : S7-200 s dung cdng truyén théng ndi tiép RS 485 voi
phich cdm 9 chan dé phuc vu cho viéc ghép néi véi thiét bi lap trinh hoic véi
cac PLC khac. Toc do truyén cho may lap trinh kiéu PPI 12 9600 boud. Cac

chan cua cong truyén thong la:

5 4 3 2 1

C0O0O0OO0O0
ONONONG
9 8 7 6

Hinh2.5 : Cong truyén thong
1. Pat
24v DC
Truyén va nhan dit liu
Khong st dung
Dit
5v DC (dién tr¢ trong 100Q2)
24v DC(dong téi da 1a 100 mA)

Truyén va nhan dir liéu

© © N o g Bk~ DN

Khong st dung
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2.6.2. Thong s6 CPU 214

+ 14 cdng vao va 10 cong ra logic, cd thé ma rong thém 7 module bao
goém ca module analog,

+ Tong sb cong vao va ra cuc dai 1a : 64 vao, 64ra,

+ 2048 tir don (4Kbyte) thuoc mién nhé doc/ghi khdng doi dé leu chuong
trinh (vung nhé giao dién voi EFROM),

+ 2048 tir don (4Kbyte) thudc mién nhé doc/ghi dé ghi dir liéu, trong do
c6 512 tir dau thuoc mién khong doi,

+ 128 bd thoi gian (times) chia lam ba loai theo d6 phan dai khac nhau : 4
bo 1 ms, 16 bo 10 ms va 108 bo 100ms.

+ 128 b dém chia 1am hai loai : chi ¢ém tién va vira d&ém tién vira dém
lui,

+ 688 bit nhé dic biét dé théng bao trang thai va dat ché do 1am viéc,

+ Céc ché do ngat va xu ly ngat géom : ngat truyén thong, ngat theo suon
l&n hoic xudng, ngat thoi gian, ngat cua bo dém tdc do cao va ngét truyén
Xung,

+ Ba bo dém téc do cao vai nhip 2 KHZ va 7 KHZ.

+ 2 bd phét xung nhanh cho ddy xung kiéu 17ro hoic kiéu PWM.

+ 2 bd diéu chinh tuwong tu.

+ Toan bo ving nhé khéng bi mat di lidu trong khoang thoi gian 190N khi
PLC bi mat nguén cung cap.
2.6.3. Thong s6 CPU 212
- 8 cong vao va 6 cong ra logic, c6 thém ¢ rong thém 2 module bao gém ca
module analog,
- Tong s cong vao va ra cuc dai 12 : 64 vao, 64 ra,
- 512 tir don ( | kbyte ) thudc mién nhé doc/ghi khéng d6i dé luu chuong
trinh (vung nh¢ giao dién voi EFROM),

- 512 tir don luu dix liéu, trong d6 ¢6 100 tir nhé doc / ghi thugc mién khdng
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doi.

- 64 bo thoi gian tré (times) trong d6 : 2 bd 1 ms, 8 bo 10 ms va 54 bo 100
ms

- 64 bo dém chia l1am hai loai : chi dém tién va vira dém tién vira dém Ui,

- 368 bit nhd dic biét dé thdng béo trang thai va dat ché do 1am viéc,

- Cé4c ché @6 ngat va xir Iy ngét gom : ngat truyén thong, ngat theo suon 18n
hoic xudng, ngat thoi gian, ngat cua bo dém téc d6 cao va ngit truyén xung,
-Toan bd vuing nhé khong bi mat dir liéu trong khoang thoi gian 50h khi PLC
bi mat nguén cung cap.
2.7.CAU TRUC BQ NHO

Bo nhd cua PLC 7-200 dugc chia thanh 4 vang chinh do la:
2.7.1.Vung nhé chwong trinh.

Viing nhé chuong trinh 13 mién bo nhé dugc st dung dé luu gii caclénh
chuong trinh.Vung nay thuoc kiéu khdng doi(non-volatile) doc/ ghi duoc.
Trong thuc té ton tai nhiéu loai bd nhd (Memory). Cac ving nhé ndy chta
chuong trinh hoat dong ciia hé théng va chwong trinh ciia nguoi sir dung.
Chuong trinh hé théng thuc chat 1a mot chuong trinh phan mém c¢6 nhiém vu
phdi hop cac hoat dong ciia PLC.

Chuong trinh Ladder, cc gia tri ctia bo dinh thdi, cac gia tri ctia bo dém
dugc luu lai ¢ trong vung bd nhd danh cho nguoi sir dung. Tuy thudc vao nhu
cau ctia ngudi sir dung ma ngudi ta ¢ thé lua chon cac kiéu ciia bo nhé co
dung lugng khac nhau.

* BO nhé chi doc (Rom)

Rom 1a b nhé khong thé thay doi, n6 chi cd thé duoc lap trinh mot lan. Vi
vay kha niang cua né bi han ché nén cong dung cia nd kém hon so voi cac
kiéu b nhé khac.

* BO nhd truy nhap ngau nhién ( Ram )
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Ram 13 kiéu bd nhG hay dugc sir dung nhat dé luu dit liéu va chuong trinh
ciia ngudi str dung. Binh thudng thi dit lidu trong Ram s& bi mat néu mat
ngudn cung cip cho RAM. Tuy nhién vin dé ndy dd dugc khic phuc bing
cach cung cip ngudn cho né bang pin.

* BO nhd chi doc ¢6 kha nang xoa dugc béng tia cuc tim ( EPROM )

-EPROM c6 kha niang luu duoc dir liéu mot cach 1au dai gidng nhu ROM .
N6 khéng yéu cau phai cung cdp ngudn mot cach thuong xuyén. Tuy nhién
ndi dung cua nd co thé bi xoa béng cach chiéu tia cuc tim. Tuy nhién khi
mudn ghi dit liéu vao EPROM thi can phai c6 thiét bi nap ROM.

* Bo nhd chi doc c6 kha ning xo4a dugc bang dién ( EEPROM )

- EEPROM 1a ROM c6 thé duogc xo04 va lap trinh lai bﬁng tin hiéu dién,
tuy nhién s6 1an nap/xoa 1a c6 gidi han.
2.7.2.V0ng tham so.

Vung tham sé luu gitr cac tham sé nhu @ tir khod, dia chi tram...ving nay
thuoc ving khdng doi doc/ghi duoc.
2.7.3.Vung dir liéu.

Vung dir lidu dé cat cac dixl iéu cia chuong trinh gom két qua cua céac
phép tinh, céc hang sb trong chuong trinh....ving dit liéu 1a mién nhé dong,
c6 thé truy nhap theo tiing bit, byte, tir(word) hoac tir kép.

Vung dir liéu duoc chia thanh cac vung nhé nho véi cac cong dung khac nhau

duogc trinh bay trén bang 2.2
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Bang 2.2 :Vung dir liéu.

Thamsé

STT| Ténthamsé | Dién giai CPU 212 CPU 214
1 \Y; La mién doc ghi 0.0+1023.7 | 0.0 + 4095.7
2 | Dém cong vao 0.0+7.7 00+7.7
3 Q Pém cong ra 0.0+7.7 00+7.7
4 M Vung nhé noi 0.0+15.7 0.0 +31.7
5 | SM chi doc |VUNg nhé dac biét 0.0+29.7 0.0 +29.7
6 | SM doc/ghi [VUng nh¢ dac biét 30.0+45.7 30.0+85.7

bia chi truy nhap dugc quy udc véi cong thac :
e Truy nhap theo bit :
Tén mién + dia chi byte .chi s bit.
Viduy:V 150.4 1 dia chi bit s6 4 caa byte 150 thudc mién V
e Truy nhap theo byte :
Tén mién + B va dia chi byte.
Vidu : VB 150 la dia chi byte 150 thuoc mién V.
e Truy nhap theo tur (word) :
Tén mién + W va dia chi byte cao cua tu.
Vi du : VW 150 Ia dia chi tir don gdm hai byte 150 va 151 thudc mién V,
trong do byte 150 c6 vai tro byte cao cua tur.
e Truy nhap theo tur kep :
Tén mién + D va dia chi byte cao cua tir.
Vi du : VD 150 Ia dia chi tir kép gom bdn byte150, 151,152 va 153 thudc
mién V, trong d6 byte 150 c6 vaitro byte cao, 153 c6 vai tro 1a byte thap
cua tur kép.
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Tat ca cac byte thudc ving dit liéu déu c6 thé truy nhap bang con tro.
Con tré dugc dinh nghia trong mién V hoic céc thanh ghi AC1, AC2, AC3.
MJi con tro chi dia chi gdm 4 byte ( tirkép ). Quy uéc sir dung con tré dé truy
nhap nhu sau:

& + dia chi byte cao
Vidu: AC1 =& VB 150 la thanh ghi AC1 chira dia chi byte 150 thuoc mién V.

VD 100 = & VW 150 la tur kép VD 100 chira dia chi byte
cao cua tir don VW 150 thudc mién V.
AC2: & VD 150 la thanh ghi AC2 chtra dia chi byte cao 150 cua tir kép VD
150 thudc mién V.
Toan hang * ( contro) : 1a lay noi dung cua byte, tir hoic tir kép ma con tro
dang chi vao. Vi cac dia chi da xac dinh trén cé cac vi du :
Vi du : + Lay ndi dung caa byte VB 150 la : * ACI.
+ LAy noi dung cua tir don VW 150 Ia : * VD 100.
+ LAy noi dung cua tir kép VD 150 1a : * AC2.
Phép gan dia chi va su dung con tro nhu trén ciing co tac dung vai nhiing
thanh ghi 16 bit caa bo thoi gian, bo dém thuoc dbi tuong.
2.7.4.\/ung doi twong.
Vung dbi tuong dé luu gitt dix liéu cho cac doi twong lap trinh nhu céc gia tri
tue thoi, gid tri dat trudge caa bo dém, hay bo thoi gian. Dit liéu kiéu ddi tuong
bao gom céc thanh ghi cua bo thoi gian, bo dém, cac bo dém cao toc, bo dém
tuong ty va cac thanh ghi AC. Kiéu dit liéu doi twong bi han ché rat nhiéu vi
cac dir liéu kiéu ddi tuong chi duoc ghi theo muc dich can st dung cua ddi

tuong do.
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Bang 2.3 : Ving ddi tuong.

Tham sb
Tham sb Dién giai

T 9 CPU 212| CPU 214
1 ACO Ac quy 0 ( khéng c6 kha ning l1am con tro )
2 AC Ac quy 1+3 | 1+3
3 C Bo dém 0+63 | 0+127
4 HSC Bo dém toc do cao 0+2
5 AW B6 dém cong ra tuong ty 0+30 | 0+30
6 AQW Bo dém cong ra tuong tu 0+30 | 0+30
7 T B thai gian 0<63 | 0<127

2.8. CHUONG TRINH CUAS7-200

2.8.1. CAutricchwongtrinhS7-200

Cac chuong trinh diéu khién PLC S7-200 duoc viét co cau tric bao gom
chuong trinh chinh ( mainprogram ) sau d6 dén céc chuong trinh con va cac

chuong trinh sir Iy ngat nhu hinh 2.6

Main Program

MEND

SBR 0 Chwong trinh con thit nhat

RET

SBR n Chwong trinh con thir n +1

RET

[NT O Chuong trinh x{rl¥ ngit thar nhat

RETI

INTn Chuong trinh xir1¥ ngit thitn +1

RETI

Hinh 2.6 : Cau trac chuong trinh ctia S7-200
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2.8.2. Viét chwong trinh diéu khién
2.8.2.1. Khai bao phan cing.

Ta phai xay dung cau hinh phan cting khi tao mét project. Dit liéu vé cau
hinh s& dugc truyén dén PLC sau do.

2.8.2.2. Cau tric cira so 1ap trinh.

Wi, ta3o méi, lew Down Cang cu ket trang thii B Wit kidm tra trang thai
digu khatn load/upload nil cic Knh wige e PLC cia chwong trinh.

mét CT digu

1
2
L]

OEd &0 RE ==
L —i AR Prm 2 e 0 OT1

[ le 3 Lo 1= W 5000 L wi o /-

Cac khdi ham, lénh

Hinh 2.7: Céu tric ctra 6 1ap trinh
- Bang khai béo phu thugc khéi. Dung dé khai béo bién va tham sé khoi.
- Phan soan thao chira mot chwong trinh, nd chia thanh ting Network. Cac
thong s6 nhap duoc kiém tra 156i ct phap.

Noi dung ctra s6 “Program Element” tuy thuéc ngén ngit 1ap trinh da lua
chon. C6 thé nhan ddp vao phan tir 14p trinh can thiét trong danh sach dé chén
chung vao danh sach. Ciing c6 thé chén cac phan tir can thiét bang cach nhan
va nha chuot.

a. Céac thanh cbng cu thwong sir dung

* Céac Menu cdng cu thuong dung.

- New (File Menu) Tao mai
- Open (File Menu) Mo file
- Cut (Edit menu) Cat
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Paste (Edit Mennu)

Copy (Edit Menu)
Download (PLC Menu)
Network (Insert)

Program Elements (Insert)
CLear/Reset (PLC)

Déan

Sao chép

Tai xubng

Chen network méi

M¢ cira s6 cac phan tir 1ap trinh

Xoa chuong trinh hién thoi trong

b.Céc phan tir 1ap trinh thwong ding (cira s6 Program Elements)

* Cac lénh logic tiép diem:

£ NEG
] PO

- |I
ol o
AT
0]
) AH)-
4 )
4 3]
RS
f s

£ [N]
4 P
4 -{SAVE)

* Cac lénh toan hoc

thuec:
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* Cac loai counter.

R Lo

5.0
- 5.0
~f] 5.00
0 {80)
y +{CU)
) 0]

SO nguyeén: SO
|—-1_| Integer fct —|-{z&) Floating-paint fct,
- ¥ apo_J . FJ ADD_R

- suB_ g 1 sue_r
FT Mo E T MuL_R
£T bl | T owvR
£ 4DD_DI T 4BS
FT sue_oi - FT sarT

~FT MUL_DI - FT soR

~FT DIV_DI - ~FT N

~F] MoD_DI - Tl exp
- FT s

T cos

T 1aM

T ASIN

{1 acos

T ATAN



* Cac loai times:

=@
- TT S_PULSE
FT 5_PEXT
T s_o0T
T 5_0DTS
FT s_oFFDT
Ly 5P
Loy ~[SE)
pesy =[S0
Ly +[55)
ey [5F)

* Céc Iénh chuyén doi dit lidu: * C4c Iénh so séanh:
=] Comparator

= m

mA—meoMm—TFamomMm—=amo

LU A I i P I S O
T YoYo00

:UI:UII

L AL AL A A1 a1 a1 AL AL 8L o1 AL oL L
oroEZ2mCcor o Zmer oor o

-
m

c. Timer: TON, TOF, TONR

Timer 1a bd tao thoi gian tré giira tin hiéu vao va tin hiéu ra nén trong
diéu khién thuong duoc go 1a khau tré. Cac cong viéc diéu khién can nhiéu
chuc nang Timer khac nhau. Mot Word (16bit) trong vung dir liéu dugc gan

cho mot trong cac Timer.
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% TON: Delay On

v SIMATIC = [EC 1131

ST — : IN: BOOL.: Cho phép timer.

o m T’°°‘TON PT: Int: gia tri dat cho timer(VW, IW, QW,MW,
F

B L i SW, SMW, LW, AIW, T, C, AC...)

Txxx: s6 hiéu timer

TON Txxx, PT

-

Trong S7- 200 c6 256 timer, ki hiéu tir TO — T255. Céc s6 hiéu timer

trong S7- 200 nhu sau:

TOMR 1me 32767 s T0, Te4
10ms 32767 s T1-T4, TE5-T68
100 ms 32767 s T5-T3, TB9-TA5
TON,TOF  1ms 32767 5 132,79
10ms 32767 s T33-T36, T97-T100
100 ms 3276.7 5 T37-T63, T101-T255
Metvwwork 1
10.0 T37
—| : N TON
+10=PT 100 ms
Metwaork 2
T37 0.0
— = )
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00

10(100ms)e s
current=ll vaﬁﬂ:@gﬁ?
T3 (currerd)
T37(bf)
@00

% TOF : Delay Off.

v/ SIMATIC ~ IEC 1131
L IN: BOOL.: Cho phép timer.
A
b | e PT: Int: gi4 tri dt cho timer(VW, IW, QW,MW,
F
1 . SW, SMW, LW, AIW, T, C, AC...)
Txxx: s6 hiéu timer.
? TOF Txxx, PT
L
S Ty I B
0000+ gtons)
o o
o /LA
(curert Lo
e | | ] ]
@00
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% TONR:
IN: BOOL.: Cho phép timer.

SIMATIC 1EC 1131 -y . o .
= PT: Int: gia trj dat cho timer(VW, IW, QW,MW,
A T
0 {n Tonr SW, SMW, LW, AIW, T, C, AC...)
F
b | Herom: Txxx: sb hiéu timer.
S TONR Txoex, PT
I‘: Metwork 1
.0 T1
---1 = i TOMNRE
+100 4PT 10 ms
Metwwork 2
T 200
— )
Metwork 3
oA T1
— =)
1
e L L
L BO(10ms) ¢ 140(10ms) 100(10ms) =15

.

i OSBRSS S S —
(Currert)

B] .
{(Currert)

T
(Currert)

T (bit), Q00 | - a

101 (Resed) —
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s COUNTER

- Trong cong nghiép, bo dém rat can cho cac qua trinh dém khac nhau nhu:
dém s6 chai, dém xe hoi, dém s6 chi tiét,...

- Mot word 16 bit (counter word) dwoc Itu trir trong vung bo nhé dir liéu hé
théng cua PLC dung cho mdi counter. S6 ¢ém duoc chta trong ving nhé di
liéu hé thong dudi dang nhi phan va c6 gia tri trong khoang 0 dén 999.

- Céc phat biéu dung dé lap trinh cho bd dém c6 cac chirc ning sau:

- Pém 1én (CU = Counting Up): Ting countér 1én 1. Chtic ning nay chi
duogc thuc hién néu c6 mot tin hiéu duong (tir “0” chuyén sang “1”) xay ra &
ngd vao CU. Mot khi s6 dém dat dén gidi han trén 1a 999 thi n6 khéng duoc
tang nta.

- Bém xubng (CD = Counting Down): Giam counter di 1. Chtic ning nay
chi duoc thuc hién néu cé su thay doi tin hiéu duong (tir “0” sang “1”) & ngd
vai CD. Mot khi s6 dém dat dén gidi han dudi 0 thi n6 khdg con giam duogc
nta.

- Bt counter (S = Setting the counter): Counter dugc dat vai gia tri duoc lap
trinh & ngd vao PV khi ¢ canh 1én (c6 sy thay doi tir mic “0” 1én muc “17) &
ngd vao S nay. Chi cd su thay d6i maéi tir “0” xang “1” ¢ ngd vao S ndy mai
dat gid tri cho counter mot 1an nira.

- Dit s6 dém cho Counter (PV = Presetting Value): S6 ¢ém PV 1a mot word
16 bit & dang BCD. C4c toan hang sau cd thé dugc sir dung ¢ PV la:

Word IW, QW, MW,...

Hang sé: C 0,...,999

- Xoa Counter (R = Resetting the counter): Counter dugc dat vé 0 (bi reset)
néu ¢ ngd vao R co su thay ddi tin hiéu tir mic “0” 1én mirc “1”. Néu tin hiéu
& ngd vao R 13 “0” thi khong c6 gi anh hudng dén bo dém.

- Quét s caa sb dém: (CV, CV-BCD): S6 d&ém hién hanh cé thé duoc nap
vao thanh ghi tich lu§ ACCU nhu mét s6 nhi phan (CV = Counter Value) hay
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s6 thap phan (CV-BCD). Tir d6 c6 thé chuyén céc sb dém dén céc vung toan
hang khac.

- Quét nhi phén trang thai tin hiéu cua Counter (Q): ngd ra Q cua counter co
thé dugc quét dé 14y tin hiéu caa nd. Néu Q = “0” thi counter & zero, néu Q =
“1” thi s6 dém & counter Ion hon zero.

Biéu d6 chuic ning.

CU |
| |
|
|

|

co L[N

#ﬂ#ﬂﬂ%ﬂ@hdﬂf'? R

b e e e
L L s e,

¢ Up counter.

7 SIMATIC IEC 1131 ,
G Cxxx: so hiéu counter (0 — 255)
& g CU: kich dém lén
- CU CcCTuU
':
5 - Bool
v = R: reset
Bool
'S | CTU Cxxx,PY y
IT- PV: gia tri dat cho counter
’ INT
PV: VW, IW, QW, MW, SMW.......
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MO ta:

MJi 1an ¢ mot suon canh 18n ¢ chan CU, gié tri bo dém (1 word) duoc
tang 1én 1. Khi gia tri hién tai 16n hon hoic bang gia tri dat PV (Preset value),
ngo ra sé duoc bat 1én ON. Khi chan Reset dugc kich (suon 1€n) gia tri hién
tai bo dém va ngd ra duoc tra vé 0. Bo dém ngung dém khi gié tri bo dém dat
gia tri toi da 1a 32767.

0.0 c48
—| I cu_cTu
0.2
I R
I I
wadpy
Metwork 2
s 20.0

Gian d6 xung :

10.0 (up) M _ro o1 rtr 1l

0.2 (res=t) 5 5 5 I_I

C48 (currerty Y

C48 (biD e

@00
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+» Down counter.

v SIMATIC IEC 1131 I
- Cxxx: so hiéu counter (0 — 255)
0 | e CD: kich ¢ém xuéng
F LD
SH— Bool
i LD: load
S |CTD Cxxx, PV
! Bool
PV: gia tri dat cho counter
INT
PV: VW, IW, QW, MW, SMW, ......
MO0 ta:

Khi chan LD dugce kich (suon [1&n) gia tri PV dugc nap cho bo d¢ém. Mai
khi c6 mot suon canh 18n ¢ chan CD, gi4 tri bo dém (1 word) duoc giam
xuéng 1. Khi gia tri hién tai cua bo dém bang 0, ngd ra s& duogc bat 1én ON va

bo dém s& ngung dém.

Metwork
1.0 C1
—| I co CTD
.1
|
— | Lo
b Lk
et waork 2
(e | 20.0
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Gian do xung:

(1
(Clrrert)

C1 (hit
Q0D

Ll

-

% Up-Down Counter.

v SIMATIC  IEC113
IJil Cooex

D =ICU CTUD

; —co

B —R

D —~{Fy

? CTUD Cxxx,PV

L

Cxxx: s6 hiéu counter (0 — 255)
CU: kich dém lén

Bool

CD: kich dém xuéng

Bool

R: reset

Bool

PV: gia tri dat cho counter

INT

PV: VW, IW, QW, MW, SMW, LW,
AIW, AC, T, C, Constant .

38



MO ta:

MJdi 1an c6 mot suon canh 18n & chan CU, gid tri bo ¢ém (1 word) duoc
tang 1én 1. Mdi 1an c6 mot suon canh 1én & chan CD, gi4 tri bo dém duoc
giam xudng 1. Khi gia tri hién tai 16n hon hodc bang gia tri dat PV(Preset
value), ngd ra s€ duogc bat 1én ON. Khi chan R duoc kich (swon 1€n) gia tri bo
dém va ngd Out duoc tra vé 0. Gid tri cao nhat cua bo dém la 32767 va thap

nhat 1a — 32767. Khi gia tri bo ¢ém dat ngudng.
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CHUONG 3.
THIET KE PIEU KHIEN TU PONG DAY CHUYEN LQC
DAU THAI SU DUNG PLC.
3.1. THIET KE PHAN CUNG.

3.3.1. Lwa chdn céc thiét bi dung trong md hinh.
3.3.1.1. Yéu ciu vé md hinh.
» Kich thudc gon gang.
= Hg¢ théng co hoat dong tét.
= Hoat dong theo dung thiét ké.
3.3.1.2. Muc dich ciia viéc ché tao mé hinh.,
>  Tao ra mot md hinh day chuyén loc tu dong co thé hoat dong tét, tir
d6 co thé thiét ké dugc hé thong thuc. Viéc ché tao ra mé hinh hoat
dong tét s& tao diéu kién cho sinh vién c6 co hdi hoc tap va nghién ctu
mon hoc mot cach thyuc té, 1a mot co hoi rat tét gidp sinh vién khoi bd
ngd khi 1am viéc thuc té.
> Nghién ctu ché tao ra mé hinh sinh vién ciing phai tham khao thuc
té nhiéu linh vuc va tham khao bang nhiéu tai liéu khac nhau. Piéu d6
mang lai su hiéu biét su sic hon cho sinh vién khong chi trong mot
linh vuc tu dong héa ma con nhiéu linh vuc, nghanh nghé khac nhu
dién , dién tir, co khi.
3.3.1.3. Lwa chen thiét bj cho mé hinh.
Cac thiét bi str dung trong hé théng gom co:
- PLC S7-200
- N0t nhan
- Role 24VDC/280VAC
- Dén bdo

- Nguén 24VDC.
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a. PLC S7-224

SIEMENE

Hinh 3.1: PLC S7- 200 CPU 224

b. Dén bao.

Hinh 3.2 : Bén Led

Pén bao pha dung cho cac ta dién. C6 cac mau do, vang, xanh la cay ,

trang, xanh duong. Loai dén nay sir dung céng nghé LED, duong kinh 22mm.
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C. Ro le.

Hinh 3.3: Role
Role 1a thiét bi ding dé dong cat mach dong luc( co cau chip hanh).

Puoc diéu khién boi PLC. Céch li dira mach dong luc véi mach diéu khién.

d. Bo ngudn
Tao bo ngudng 24VDC cép cho PLC, dau vao dau ra cho PLC. Bo

nguoén gom co:

Hinh 3.4 : Bién 4p

- Bién ap 220/18V/3A. Nhiém vy bién doi nang luong dién xoay chiéu
c6 dién ap 220V/50Hz thanh ning luong dién xoay chiéu cé dién é&p
18V/50Hz

- Cau chinh Luu 5A. Chtc ning chinh luu dong xoay chiéu
18V/AC thanh dong mét chiéu 24V/DC

- Tu 2200 pF, 50V. C6 tac dung loc phang dién &p maot chiéu sau chinh

[uu.

42



e — p— m— N O
thirg
— N Mach - M + MOCh ——
A BAndp) [ghion | | o | | dndp
heu

Hinh 3.5: So d6 tong quét vé mach cip ngudn
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3.2. THIET KE PHAN MEM.
3.2.1. Yéu ciu chwong trinh.
> Day chuyén hoat dong chinh xac
> Day chuyén c6 hé théng dén bao va chudng bao dé d& phat hién su cd.
> Day chuyén c6 2 ché d6 auto va manual.
> O ché @6 manual phai thao tac nhanh va chuan.
3.2.2. Bang bé chi dia chi vao / ra cia PLC.
3.2.2.1. Bang bé chi dia chi vao cia PLC.
Bang 3.1 : Bang bé chi dia chi vao cua PLC.

Phan tr bia chi Ky hiéu
Start 10.0 Start
Stop 10.1 Stop
Tank tron 1 & mac thap 10.2 L, - Tank 1
Tank tron 1 & mac cao 10.3 L,-Tank 1
Tank tron 2 & muac thap 10.4 L, - Tank 2
Bé 1 cua may loc & mac thap | 10.5 L,-Bé1l
Bé 1 cuia may loc & mac cao 10.6 L,-Bé1
Bé 2 cua may loc & mac thap | 10.7 L,-Bé2
Bé 2 cua may loc & mirc cao 11.0 L,-Bé2
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3.2.2.2. Bang bé chi dia chi vao cia PLC.
Bang 3.2 : Bang b chi dia chi vao cua PLC.

Phan t Dia chi Ky hiéu
Bom 1 Q0.0 Bom 1
Bom 2 Q0.1 Bom 2
May khuay 1 Q0.2 May khuay 1
Bom 3 Q0.3 Bom 3
Dong co b, Q0.4 Dong co b,
May khuay 2 Q0.5 May khuay 2
Bom 4 Q0.6 Bom 4
May loc Q0.7 May loc
Bom 5 Q1.0 Bom 5

3.2.3. Nguyén Iy hoat dgng ciia day chuyén lec dau thai.

Bét dau hoat dong nhan start, cam bién do mirc dau ¢ tank 1 chi muc thap

lGc nay bom 1 va bom 2 khai dong. Bom 1 bom dau thai va bom 2 bom a xit.
Thoi gian bom thiét ké bang nhau , do thé tich dau bom vao tank 1 nhiéu hon
thé tich a xit bom vao tank 1 ma thoi gian bom bang nhau nén cong suat bom
2 (bom a xit) chon nho hon cong suat bom 1( bom dau). Viéc chon cong suat
bom 1 va bom 2 tiry thudc vao ti Ié thé tich dau va a xit. Trong qué trinh bom,
cam bién do muc dau gan trong tank 1 chi mic cao (L,-tank 1) thi bom 1 va
bom 2 tat, d6ng thoi may khuay gan voi tank 1 (may khuay 1) hoat dong va
timer T37 bat dau dém. Khi T37 ¢ém duoc 5 phit thi may khuay 1 tit, dong
thoi khoi dong bom 3 dé bom hdn hop dau trong tank 1 vao tank chira 2 va
dong co D 1 khai dong nap bot dat sét vao tank chtra 2. Bom 3 va dong co D
1 ngiing hoat ddng khi cam bién gén voi tank chira 1 chi muc thap ( L, — tank
1). Ciing tai thoi diém bom 3 dung hoat dong thi bom 1 va bom 2 hoat dong

bom dau thai va a xit vao tank 1 va méay khudy gan véi tank chaa 2 ( may
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khuay 2 ) thuc hién cdng viéc khudy déu hdn hop vira duoc nap vao tank 2,
timer T38 dém thoi gian 5 phit s& c6 tac dong ngung may khudy 2 va khoi
dong bom 4 dé bom hdn hop trong tank 2 vao bé loc 1. Cam bién do muc gan
vé6i tank 2 chi muc thap ( L;- tank 2) thi bom 4 tit.Cam bién do mac dau gan
véi bé loc 1 chi mtc cao ( Ly- bé 1), may loc s& thuc hién cong viéc loc cho
t6i khi cam bién chi mac thap, may loc tit. Cam bién do mtc dau gin véi bé
loc 2 chi muic cao, bom 5 khéi dong bom dau loc vao bé chua, ti khi cam
bién chi muc thap thi bom 5 tat.
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3.2.4. Lwu dd thuat toan diéu khién.

3.2.4.1. Lwru d6 thuat toan diéu khién cong doan bom va trén dau thai.

A y

Bom 1 chay Bom 1 tat
» Bom 2 chay Bom 2 tit
S m
b
May khudy 1 chay
Bom 1 tat
Bom 2 tit
S b May khuay 1 tit
T 37 dong > Bom 3 chay
bong co b, chay
S m
b
Bom 3 tét
Pong co D, tat
May khuay 2 chay
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Bom 3 tit
Pong co P tat
May khuay 2 chay
S M b
A 4 A\ 4
Bom 1 chay Bom 1 tit
> Bom 2 chay Bom 2 tit <
May khudy 2 chay May khuay 2 chay
S S
T 38 dong T 38 dong
b b
May khuay 2 tat May khuay 2 tat
> Bom 4 chay Bom 4 chay “—

Bom 4 tit Bom 4 tit

e

Hinh 3.7 : Luu d6 thuat toan diéu khién cong doan bom va tron dau thai.
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3.2.4.2. Lwu d6 thuat toan diéu khién cong doan loc diu va bom diu loc

vao bé chira.

Bit dau

S
\ 4

May loc May loc

> hoat dong Tat
S
S
b
Méy, loc
Tat

Hinh 3.8 : Luu d6 thuat toan diéu khién cong doan loc.
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Bit dau

, S
L, -Be?2
D
A 4

Bom 5 Bom 5
hoat dong Tat

e
5

Bom 5
Tat

@

Hinh 3.9 : Luu d6 thuat toan diéu khién cong doan bom dau loc.
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3.2.5. Chwong trinh diéu khién.

PROGRAM COMMENTS

Network 1 Network Title
Network Comment
10.2 10.0 MO0.0
] L | | 7
1 1 (s)
1
MO.7
—( &)
1
Network 2
MO0.0 10.3 MO.1
| L | | V4
1 - L # )
1
MO0.0
—L.% )
1
Network 3
MO.1 T37 MO.2
| L | L Ve
1 1 (s)
1
MO.1
—(® )
1
Network 4
MO.2 10.2 MO0.0
| | | | /7
1 1 (s)
1
MO0.3
—(s )
1
MO.2
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Network 5

—C

Network 8

MO.1 Q0.2

|| C )
Network 9

MO.2 Q0.3
— =

Q0.4

=4 2
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MO.3 T38
| | | | I
| | | | \
Network 6
MO.4 10.4
| | | rd
l | | | \
Network 7
MO.0 Q0.0
Q0.1



Network 10

N\

Q0.5

MO.4 Q0.6
| | Ve
| | A\ )
Network 12
MO.5 Q0.7
| | Ve
| | C D
Network 13
MO.6 Q1.0
| | Ve
1 | A\ )
Network 14
10.0 M1.0
| | Ve
1 (s )
1
M1.1
—C =3
1
Network 15
M1.0 10.5
| L | | Ve
1 | 1 I \
10.6
| | Ve
| | \



Network 16

M1.1 10.7 MO0.6
|| |1 /
1 1 % ® )
1
11.0 MO0.6
| 7
. L R )
1
Network 17
10.1 MO.7

Network 18
MO.7 10.2 MO0.0
| | | | (r)
| | | | \
1
Network 19
MO.1 T37
| |
I l IN TON
3000 4PT 100 ms
Network 20
M0.3 T38
| L
i I IN TON
3000 4PT 100 ms|
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3.2.6. Cach d4u néi diu vao ra cia PLC.

M L
24VDC
start
L 10.0
P Q0.0
10.1
Q0.2
N 10.2
Q0.3
V4
10.3
Q0.5
V4
10.4
X Q0.6
10.5
N 10.6 Q0.7
V4
10.7 Q1.0
V4
11.0

Hinh 3.10 : Cach d4u ndi diu vao ra cia PLC
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KET LUAN
Sau mot khoang thoi gian ngan thuc hién dé tai tét nghiép, ciing vai nd luc
cd gang cua ban than sy giup d& tan tinh cua céc thay cb gi4o, ban bé clng
l6p, dén nay em d3 hoan thanh dé tai tét nghiép caa minh. Trong dé tai cua
minh em d tim hiéu va thyc hién dugc c4c yéu cau sau :
> Tim hiéu vé day chuyén loc dau thai
> Tim hiéu vé PLC S7-200
> Ung dung PLC lp trinh va diéu khién tu dong day chuyén loc dau
Tuy nhién do thoi gian ¢6 han ciing nhu trinh d6 ciia ban than con nhiéu
han ché nén dé tai thuc hién con nhiéu thiéu sét nhu
- Chua thét sy t6i uu trong phuong phép lap trinh
- Chua thiét ké dugc chuong trinh giam sét trong qué trinh hoat dong
hong su ¢6 ¢ dau thi thong bao.
Em xin chan thanh cdm on thay gido huéng dan : Th.S Nguyén Trong
Thang da tan inh giap d& em hoan thanh ban d6 4n nay.
Hai phong, ngay thang nam 2012

Sinh vién

Tran Vin Dtc
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