PO AN TOT NGHIEP PAI HOC DAN LAP HAI PHONG

CONG HOA XA HOQI CHU NGHIA VIET NAM
POC LAP - TU DO - HANH PHUC
BO GIAO DUC VA PAO TAO
TRUONG PAI HQC DAN LAP HAI PHONG

NHIEM VU PE TAI TOT NGHIEP

Sinh vién thyc hién  : Nguyén Canh Dwong - mi s6: LT20022.
Lép DCL201 — Nganh: Dién dan dung va Cong nghiép.
Tén dé tai : Nghién ctru hé thong rung xa bui ciia hé thong loc

bui cOng ty ¢ phan thép Pinh vii
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NHIEM VU CUA PE TAI

1.Nghién ctru tim hiéu vé hé théng rung xa bui trong hé thdng loc bui

2.Nghién ctru tim hiéu cau tric phan mém cua bd dieu

khién PLC S7- 300.

3. Lap trinh cho hé thong rung x4 bui
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CAN BQ HUONG DAN PE TAI TOT NGHIEP

Ngudi hudng dan thir nhét.

Ho va tén . NGUY EN b UC MINH

Hoc ham, hoc vi. Thac s¥.

Don vi cong tac. Truong Pai hoc d an | ap H ai Ph ong .
Noi dung huéng dan. Toan bo dé tai.

Ngudi hudng dan thir hai.
Ho vatén.

Hoc ham, hoc vi.

Don vi cong tac.

Néi dung huéng din.

D¢ tai dugc nhan ngay 1/8/2010.
be tai giao trudc ngay 12/08/2010.

ba nhan nhiém vu B.T.T.N ba giao nhiém vu D.Tflj.N
Sinh vién. Can bo giao d¢ tai.
NGUYEN CANH DUONG Th.s NGUY EN P UC MINH

Hai Phong, ngay....Thang.... nam2010

HIEU TRUONG

GS.TS.NGUT TRAN HUU NGHI
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PHAN NHAN XET PANH GIA CUA CAN BQ HUONG DAN.
1) Tinh than, thai d0 ctia sinh vién trong qua trinh lam deé tai.

2) Panh gia chat lugng ciia DPATN ( so véi ndi dung yéu cau di dé ra trong nhiém vu
cua PATN, ca vé mat ly thuyét, thuc tién, chat luong cua cac ban vé ).

3) Cho diém cta can bd hudng dan: (Piém ghi bang s6 va chil).
Ngay ....thang....nam 2010.

Can bd hudéng dan chinh.
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NHAN XET DANH GIA CUA NGUOI CHAM PHAN BIEN DE TAI
TOTNGHIEP

1) Panh gia chit lugng dé tai tot nghiép vé cac mat thu thap va phan tich s6 liéu ban
dau , cach tinh toan chat lugng thuyét minh va céc ban ve, gia tri 1y luan va thyc tién
cua dé tai.

2) Cho diém cuia can bo cham phan bién.( Piém ghi bang s6 va chit ).

Ngay... thang... nam2010.
Cén bo phan bi¢n

S\VR NGUYEN CANH DUONG 5
LOP : PCL201
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LOI NOI PAU

bat nudc ta dang trong qua trinh cong nghiép hda hién dai héa. Cung véi su
phat trién ctia khoa hoc ki thuat. Nganh cong nghiép nang phdt trién rat nhanh. Nang
suat lao dong rat cao. Nhung c6 véan dé dat ra 1a bao vé moi trudong. Doi véi cac nude
dang phat trién van dé moi trudng cang nghiém trong. dic biét 1a cdc nghang cong
nghiép nang nhu luyén thép, xi mang..... luong khéi bui rat nhiéu. Véan dé loc bui dé
han ch€ anh hudng t6i moi truong.

Trong qua trinh hoc tap va rén luyén tai truong em da dugc hoc rat nhiéu mon
hoc nhu may dién, trang bi dién, plc...va rit nhiéu mon khac. Dé hé thong lai kién
thitc trong suot qua trinh hoc tap, em dugc nha trudng giao cho lam dé tai: Nghién
cttu hé thong rung xa bui trong hé thong loc bui ciia cong ty c6 phan thép Pinh
vil.

D6 an cua em gom 3 chuong:

Chuongl: Tong quan vé nha mdy phoi thép Dinh vii va gidi thiéu vé hé thong
loc bui.

Chuong 2: Téng quan vé bo lo gic kha trinh PLC S7-300 cuia hang Siemens.
Chuong3: Chuong trinh diéu khién.

Puoc su hudng danva chi bao nhiét tinh ctia thay: Thac si Nguyén
Diac Minh. Cung céc ban trong 16p. Em da hoan thanh d¢ tai t6t nghiép nay.

Em xin chan thanh cam on!
Hai phong 20-10-2010

Sinh vién thuc hién

Nguyén Canh Duong
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PO AN TOT NGHIEP PAI HQC DAN LAP HAI PHONG

CHUONG I: TONG QUAN VE CONG TY CO PHAN PHOI THEP
PINH VU VA GIGI THIEU VE HE THONG LOC BUI
1.1. Gi6i thiéu chung vé cong ty c6 phan thép Pinh Vii cong ty
Cong ty cb phan thép Pinh Vii — Dinh Vu steel stock company tru so: khu
kinh té Pinh Vil - phudong Pong Hai - quan Hai An — TP Hai Phong.
Tel: 0313.769039* Fax:0313.769039*Email: thepdinhvu@vnn.vn-Website:

http://www.sscdinhvu.com.vn

. CONG TV O PHAN THEP PINH vu
B0  DINH VU STEFL srocn COMPANY

'I'

| NHAMAY SAN XUAT PHOI THEP

IOLN

SUKHUKING TE DINH VO =D ONG HA) - HAVAN- HAI PHC

Hinh 1.1. Tru sé Cong ty c6 phan thép Pinh Vii
C6 dong cua cong ty CP San xuit thép Dinh Vil gdm ¢d 3 phap nhan:
Cong ty CP san xuat va kinh doanh kim khi, s6 6 duong Nguyén Trai,quan
Ngb Quyén, thanh ph Hai Phong .
Cong ty TNHH Duong Hiéu, s 465A/1 duong Cach Mang Thang Tam,
phudng Huong Son, thanh phd Thai Nguyén, Tinh Thai Nguyén.
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Asia Vantage Global Limitted, OMC Chambes,P.O. Box 3152, Road Town,
Tortola, Brstish, virgin Island. Va 168 c6 déng thé nhén (tinh dén 31/12/2007).

SSC Pinh vil ¢6 nha may san xuat phoi thép cong suat 200.000 tin/nim va
nha may 6xy cong xuit 500.000m>/gi dt tai dia chi trén. Cong trinh nay do cong ty
10 dién hang ning Bang Vién — Tay An thudc tip doan Ty dién Trung Qudc 13 tong
thau cung cap, lap dat thiét bi day truyén. Pay 1a doanh nghiép thudc tap doan Tay
dién, chuyén ché tao 10 luyén thép hang dau cia Trung Qudc. Vién thiét ké luyén
kim ddc bié€t Trung Khanh — Trung Quéc 1a don vi thiét ké, Zamil Steel va cac nha
thau co tén tudi & Viét Nam dam nhiém viéc xdy dung. Cong ty Bang Vién chiu
trach nhiém téng chi huy lép dat thiét bi, hiéu chinh may moéc, chay thur va ¢ lai Viét
Nam mét ndm sau dé huéng dan van hanh. Nha may phoi thép va nha may oxy xay
dung trén dién tich 50.000m?, day truyén thiét bi dong bo va thudc loai model moi
nhat ciia Trung Quéc nam 2005: Lo dién HO quang siéu cong suat 30 tan, 1o tinh
luyén 40 tan, may dac phoi lién tuc ba dong. Cac thiét bi phan 16n duoc co gi6i hoa,
tu dong hoa, diéu khién k¥ thuat sé PLC, c6 ddy truyén san xuat Oxy, Argon, Nito
tram bu cong sudt SVC, tram xir 1y nudce, tram loc bui déng bo va hién dai, dap Ung
t6t cac yéu cau vé kinh té, k¥ thuat, moi trudng va cac tiéu tri hé théng quan 1y chiy
lugng tiéu chuan ISO 9001: 2000.

Nha may phoi thép va nha may Oxy da di vao san xuat tir 19/03/2006. San
pham: Phéi thép 120x120x6000; mac thép theo tiéu chuan cii cia My, Nhat, Han
Qudbc, Trung Qubc, Viét Nam hoidc theo nhu cau cua khach hang. Hién nha may
dang cung cap phoi thép 20MnSi cho cac nha may can thép Viét Uc, Viét Han, SSE,
Viét Nhat, Viét Nga... va dugc ban hang danh gia cao vé chat luong phoi thép.Tong
gia trj dau tu: 296 ty dong (giai doan I).

Pang trién khai giai doan II: Xay dung Nha may luyén gang tir quing cong
xuat 242.000 T/nam trén dién tich 90.000m” tai 16 dat lién k&, dua cong ty thanh mo
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PO AN TOT NGHIEP PAI HOC DAN LAP HAI PHONG

hinh cong suat dong bo tir quing ra gang, luyén thép, dtc phdi. Tong mirc dau tu cho
giai doan II 14 620 ty dong

1.2. Trang bi sian xuat chinh va ning luc san xuat
* Chi tiéu kinh té k¥ thuat chinh.

+ Lo dién 30 tin:

Luong da thép binh quan: 35T

Thoi gian ndu luyén binh quan 65 phut.

S6 mé/ngay 22mé

Luong thép binh quan/ ngay: 775,4 tan.

S6 ngay lam viéc binh quan/nim: 300 ngay.

San luong thép/nam: 232.000 tan.
+Lo tinh luyén 40 tan két hop may bién thé 6,3MVA:
Luogng thép ra binh quan: 35T/mé.

Téc do tang nhiét d6 binh quan: 3 —4°C/phat.
Thoi gian tinh luyén binh quan: 30 — 50 phat

+ May duc lién tuc:

Str dung 1may duac lién tuc 3 dong

Ban kinh cong: R6m

Téc do va thoi gian kéo phoi (35 tan nudc thép)

Bang 1.1. Bang théng sé: Toc dé va thoi gian kéo phéi

Kich thudc tiét dién phoi 120x120mm 130x130mm

Trong luong phoi don vi (t/m) 0.10 0.118

Tdc d6 kéo phoi (m/phiit) 1,8 | 2,0 2,2 1,6 1,8 2,0
Thoi gian rot (phat) 64,8 | 58,3 | 53,0 | 61,6 | 54,8 49,3
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Véi nhitng diéu kién cong nghé ndy, c6 thé phdi hop ddng déu vé tiét tu san
xudt va luong thép san xudt gitta may duc lién tuc va 1 10 dién 30 tan.
e Ngoai ra con co: - Nha may san xuat khi cong nghiép
- Hé thdng xir Iy nudc
- Hé thdng xir Iy khoi bui

- D61 xe van tai

Hinh 1.2. Nha m.,y san xudt khi cong nghiép
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Hinh 1.3. Hé thong xir Iy nudc
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PO AN TOT NGHIEP

PAI HQC DAN LAP HAI PHONG

Hinh 1.4. Hé thong xit Iy khéi bui
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-

Hinh 1.5. Boi xe van tai

Nguon nhan lyc ctia nha may.

+ Tong s6 CBCNV: 820 ngudi.

Trong do:

DPai hoc va trén dai hoc: 350 nguoi

Cao dang: 50 nguoi

Trung hoc chuyén nghiép va cong nhan KT (Bac 3/7) 390 nguoi

Cong nhan lao dong pho théng: 30ngudi

* Pinh hudng phat trién cta cong ty :

- Hoan thanh lip dit, dua vao van hanh nha may gang cong suit
242.000T/ndm vao cudi ndm 2009.

- M6 rong, nang cap nha may Oxy tir 2.000m3/h 1én 5.000m3/h.

- Thanh l4p cong ty lién doanh khoang san Viét-Lao dé khai thac, ché bién
quang sat.

- Xay dung nha may luyén than cdc cong suat 450.000T/nam

SV: NGUYEN CANH DUONG 13
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PAI HOC DAN LAP HAI PHONG

- Xay dung lién hop gang thép cong suat 1.000.000 T/nam.

- Xay dung bénh vién quéc té chit lugng cao, c6 quy md 500 giuvong bénh

+ So do to chire

theo mo6 hinh bénh vién-khach san.
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Hinh 1.6. So' d6 t6 chirc nguén nhén luc cong ty
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1.3. Hé thong cung cap nang luong tai cong ty thép Pinh Vi

Nguoén dién cung cap cho toan thé cic hoat dong clia cong ty dugc 14y tir nguén
dién luGi quoc gia duong day 110 KV thong qua tram bién ap cuia cong ty dién luc.
Tram bién 4p nay gom 2 bién dp 3 cudn day 63 MVA 110/22/6 KV (1 hoat dong va
1 dé du phong). Hai cudn day bén thit cap dua ra 2 cap dién 4p khdc nhau 1a 22KV
va 6KV.

Ning luong dién dugc phan phdi theo dang hinh tia. So d6 hinh tia ¢6 wu diém la
day noi ro rang, moi ho duoc cung cap tir mot dudong day do d6 chiing it anh hudng
lan nhau.

Tir tram BA nay dién dugc chia lam 2 10 22KV va 6,3KV va dugc bao vé chong sét
bang 2 chong sét van CS1- T1- 0 va CS6- T1:

Lo thit nhat 22KV thong qua may cit téng MC431 200A (phia tram 110KV)
duoc chia lam 3 10 khac:

- Lo 1 qua mdy cat MC471/630A (phia tram 110KV), ciap YJV/26 - 35KV 3(1x70)
va dao cach ly DCL 1000A cap dién dén vi tri 10 tinh luyén LF. Tai vi tri nay duong
dién lai dugc chia ra 2 10: qua dao cach ly, cau chi tGi bién ap do luong TUC41; 10 2
qua may cat MC 1600A ( ¢6 kém theo bién dong do luong TI 500/5A) dén bién ap 10
LF6300kVA.

- Lo 2 qua may cat MC 473 ( phia tram 110kV), cdp LS/26-35kV 3Cx50mm?, dao
cat phu tai 1000A dén tram bién dp khu van phong 400kVA22/0,4kV.

- Lo 3 qua may cat MC 475/1250A (phia tram110kV), cap YIV/26- 35kV 3(1x400),
may cat MC 475 1ap méi ( phia nha mdy) dén vi tri tram SVC. Tai day duong dién lai
duoc chia lam 4 16 khac:

Lo 3.1 qua mdy cat MC403. TCR 1250A( ¢6 kém theo bién dong do ludng 3 pha TI
300/5A) qua dao cach ly DCL 1000A, 2 cudn khang 275A, 185,2mH & hai dau cta
mot bo Thysistor.

Lo 3.2 qua mdy catMC401. loc sang 1600A ( ¢6 kém theobién dong do luong 3 pha
TI 400/5A), qua dao cach ly DCL 1000A, cuon khang 240A, 73,6mH va tu 4,7- 330-
1kW;

S\VR NGUYEN CANH DUONG 15
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Lo 3.3 qua dao cach ly, cau chi dén bién ap do Iuong TUC43-3 ( c6 bao vé chong

sét bang chong sét van);

Lo 3.4 qua mdy cat MC 477 lap méi, cap YIV/26-35kV 3(1x400), dao cach ly DCL
1000A dén vi tri 10 EAF. Tai vi tri nayduong dién lai phan ra thanh 2 16: mot qua dao
cach ly, cdu chi dén bién dp do luong TUC42-2; con lai thi qua mdy cat
MC432/1600A (c6 kem theo bién dong do luong 3 pha BI 750/5A) dén bién ap 10
EAF 25000k VA.

* Lo thit hai 6,3 kV qua mdy cat MC 2500A 25kA phia tram 110kV (c6 kém theo
bién dong do luong 2 pha TI 600/5A) sau d6 r&é nhanh:

- Nhanh 1 qua may cat MC 250A phia tram 110kV (c6 keém theo bién dong do ludng
3 pha), cap YJV- 6kV 2(3x120) dén td G9 trong budng cao dp tram bién ap phan
xuong (BAPX). Trong tu chita may cat MC 2500A va bién dong 3 pha BI 600/5A.
Qua tu G9 duong dién dugc dua dén cac ta G5, G6, G7, G8.

Tu G5 chita mdy cat lien lac MC1250A 25kA ( lién lac gitta 2 nhanh qua ti G1 va
G9 trong truong hop 1 trong 2 nhanh bi su c6 mat dién) va bién dong do Iuong 2 pha
TI 600/5A.

Tu G6 chita may cat MC 630A, bién dong do luong 2 pha TI 200/5A sau d6 qua cap
YJV-6kV (3x120) dua dién tGi bién dp 1600kVA 6,3/0,4kV qua may cat MC 2500A
tai th 13 trong budng ha ap tram BAPX dé cap dién dén: cdu truc gian ra phoi 55kW,
cu truc gian dic rét 86kV va tram khi nén (tu 6), gian dic 256kV A va cau truc gian
phoi liéu 2 (L43, L53-280kW (tu 5), thanh cdi dong luc 10 EAF va cau truc gian
luyén 390kW (tt 4) va bu cong suat phan khang 360k Var (tu 2, ta 3).

Tu G7 chita may cat MC 630A, bién dong do ludng 2 pha TI 200/5A, thong qua cap
YJV-6kV (3x120), qua dao cach ly dén vi tri loc bui. Tai day duong dién di theo 2
huéng: mot qua dao cach ly, ciu chi xuong bién dp do luong TU. Mot con lai qua
may cat MC 1000A, bién dong do ludng 2 pha TI 200/5A dén dong co loc bui
800kW.

Tu G8 chita dao cach ly, cau chi va bién dp do luong TU.
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- Nhénh 2 qua mdy cat MC 2500A, bién dong do ludng 3 pha va cap YJV-6kV
2(3x120) t6i ta G1 trong budng cao thé clia tram bién dp phan xudng. Tu G1 bao
gdébm may cat MC 2500A va bién dong do ludng 3 pha TI 600/5A. Pau ra cua nd
dugc dua déncac tu G2,G3, G4 qua mdt thanh cdi va thanh cai nay cling dugc noi véi
mady cat lién lac trong ta G5.

T G2 chita may cat MC 630A, bién dong do luong 2 pha TI 200/5A, sau d6 qua cdp
YJV-6kV (3x120) dua dién t6i bién apl600kVA 6,3/0,4kV. Dau ra cua bién ap nay
dugc cho qua mdy cat MC 2500A tai t 1 trong budng ha dp tram BAPX cap nguén
cho: thanh cdi 10 LF, van phong va bang mot chiéu ( ta 8), thanh cdi dong luc gian
dic, loc bui, chi€u sang nha xuong (L93, L94) va tram SVC (ta 9); tram 6xy (ta 10);
tram xu 1y nuGe 990 kVA (ti 11) va bu cong suat 450kVAR ( ta 12). Trong budng
ha dp phan xudng c6 chita mot mdy cat lien lac MC 2500A dat tai ta lién lac 2500A
thuoc tu 6, lam nhiém vu lién lac giita hai ngudn cap t sau 2 bién dp 6 ta 1 va ta 13
dé cap dién cho nhanh kia trong trudng hop mot trong hai nhanh bi su c6 truée do
lam mat dién.

Ta G3 chita may cat MC 630A va bién dong do ludng 2 pha BI 300/5A, sao d6 qua
cap YJV-6kV (3x120) dua téi tram oxy. Tai day thong qua may cat MC 1000A va
bién dong do luong 2 pha BI 500/5A véi 2 dao cach ly & 2 dau thi né duoc phan
thanh 5 10:

Lo G3.1 qua DCL, may cat MC 630A vdi bién dong do luong 2 pha TI 300/5A cap
nguon cho may nén khong khi 1500kW;

Lo G3.2 qua DCL, mdy ciat MC 630A véi bién dong do ludng 2 pha TI 75/5A cdp
nguon cho may nén oxy s 3;

Lo G3.3 qua DCL, mdy ciat MC 630A véi bién dong do ludng 2 pha TI 75/5A cdp
nguon cho may nén 0xy so6 2;

Lo G3.4 qua DCL, may cat MC 630A véi bién dong do luong 2 pha TI 75/5A cip
nguon cho may nén oxy so 1;

Lo G3.5 qua DCL, céu chi dua dén may bién ap do luong TU dugc bao vé chong sét

bang chong sét van.
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Ta G4 chia bién 4p do luong TU va nd cling duoc bao vé chong sét bang chong sét
van.
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1.4 Gié6i thiéu hé thong loc bui.

Trong gian 10 dién dat mot 10 dién ho quang 30T, mot 1o tinh luyén 40T. He
thong hiit bui ctia 10 dién hiit cht y&u khéi bui thong qua 16 hit thit 4 va chup néc. Lo
tinh luyén ciing duoc liét ké vao hé thong hit bui, quy trinh cong nghé ctia hé thong
loc bui nhu( hinh vé& 4.1). Him luong khéi bui sau khi xir Iy < 50mg/m?, dat tiéu chuén
quoc gia.

*Tham s6 cong nghé chinh:
Dung lugng danh dinh 10 dién: 30T

Dung Iugng 16n nhat: 40T

Nhiét do khi cua lo: 1300~ 1400°C

Luogng khi trong 10 16n nhat: ~1700m’/h (vi tri cdt 1am mat bang nudc)

Ham luong khoi bui: 15 Kg/tan nudce thép

Thanh phan khoéi: CO CO2 02 N2 %
vi luong >25% 5+8 60

Thanh phan khéi bui: Fe,O; CaO con lai 1a MgO, Al,O,

Trong qua trinh luyén thép thi mot luong khoi bui s€ dugc phat ra, néu nhu
khong c6 hé thong thu gom va xtr 1y thi luong khéi bui nay s€ anh hudng rat xau dén
moi trudong. Vi vay ma nha may da lap dat hé thong loc bui v6i muc dich giam thiéu
toi da luong khoi bui doc hai thoat ra ngoai.

* Tham s6 chinh cua thiét bi loc bui:

Loai may hut bui: DDCM-7000

Dung lugng: 460000~500000m*/h

Kiéu van xung: YM - 89

S6 van xung: 196

Buong loc bui trung tam chia 1am 14 ngan, cé hinh dang nhu mot chiéc phéu trong c6
chita 2940 tii loc bui. Bén trong 1a xwong bang thép, bén ngoai 1a tdi vai chiu nhiét
dén120° =150°C.

Hoat dong: Khi khéi chia bui chui vao duong dan clia may hdt bui s€ tham
nhap vao 14 khoang thong qua cong trén ctia dudng dan. Lic d6 cin bén s& roi xudng
0 chita san theo qudn tinh hodc roi tu nhién. Hau hét bui bay vao khoang loc theo
luong khi nang, sau khi duoc loc qua tii loc, bui bi chan lai bén ngoai tdi loc. Khong
khi sach (trong tdi loc) sé di vao cac khoang, sau d6 vao t6i quat theo 16i ra va duoc
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pha ra bén ngoai. Dua vao nhiing quy trinh nay ta dat duoc muc dich cua viéc hit bui

va loc bui.

PAI HOC DAN LAP HAI PHONG

Khi quy trinh loc dién ra lién tuc, bui bAm bén ngoai tdi loc s€ ngay cang tang,

két qua 1a han ché dan tinh nang ctia may hit bui. Khi ngudng nay dat t6i dinh trudc,

bo phan diéu khién hé thong loc bui s& phat tin hiéu. d6 1a lic 16 van déng lai dé chin

luong khi bui va ngan quy trinh loc bui. Sau d6 van xung dién tir dugc md ra, 1 lugng

khi nén khoang 0,2 ~ 0,3Mpa duoc xa vao trong khoang trong 1 thdi gian ngéin 0,1 -

0,25 s, tran vao tdi loc lam thay déi do lac cua tdi loc, bo xung 1 ludng khi nguoc

chiéu ddy sach bui ban bdm ngoai tii loc xuong. Sau khi 1am sach bui bam, van khoa

lai m& ra va may loc bui ti€p tuc quy trinh loc bui.

+ So do khoi cua hé thong loc bui nha mdy

L6 hdt thit 4 cua 1o

\ 4
ong khéi di dong lam
mat bang nudc

'

L6 hut thit 4 cua 1o

A 4

Chup
noc

Lo tinh luyén
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Hinh 4.1. Quy trinh cong nghé hé thong loc bui
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1.5. Hé thong rung xa bui
1.5.1 Gidi thiéu nguyén ly hé thong rung xd bui

Sau thoi gian 1am viéc luong bui duoc gitr lai x& 1am & day xi 16. Lugng
bui nay day l1én. Néu khong cho ra ngoai bui x& ddy va lap nén cira vao cta khi
birn x& anh huong t6i kha ning lam viée cua hé théng loc bui. Lic nay hé thong
rung xa bui x& lam viéc. hé théng rung xa bui lam viéc & hai ché do bang tay va
tu dong (ché do lam viéc bang tay la ché do lam viéc cudng buc chi dung cho
cac khoang bi su ¢6 ¢6 thé cho 1am viéc mot hai khoang hodc c6 thé toan bo hé
thdng khi can thiét) thoi gian 1am viéc cta cac thiét bi ¢ ddy phu thudc vao
ngudi van hanh (bang kinh nghiém ho x& xac dinh thoi gian lam viée cua dong
co rung, xa cho phu hop). Poi vdi ché do tu dong thoi gian lam viéc ciia cac
thiét bi d3 duoc tinh toan va cai dit mot cach hop 1y.

Chuyén nat diéu khién vé ché do tu dong sau d6 4n nat khoi dong. hé
théng rung xa bui x& bat dau lam viéc. Hé théng loc bui c6 14 khoang dé khong
anh huong ti cong suét cac khoang x& dugc xa bui lan luot. Khi khoang nay xa
xong khoang tiép theo méi duge lam viée. O khoang thir (n) khi ché d6 rung xa
bt dau dong co rung va xa cung lam viéc. dong co xa x& lam viéc lién tuc trong
subt qua trinh xa cua khoang. véi dong co rung sé chay ngat quing. Pong co
rung s& chay trong 10s sau d6 ding trong 60s sau d6 lai tiép tuc chay trong 10s
dé rung nhitng byi con dinh ¢ thanh khoang dé roi xudng day khoang dé xa ra
ngoai qua hé théng canh gat cua dong co xa. dong co rung lam viéc nhu vay cho
téi khi quéa trinh xa bui khoang d6 két thic. Qué trinh xa bui khoang (n) két thic
s& chuyén sang khoang thtr n+1. Hé thong ctr 1am viéc nhu vay cho téi khi hoan
thanh xa xong 14 khoang.

14 khoang duoc chia thanh hai ddy. mdi ddy x& ¢ mot mang hang bui tir
cac khoang xa ra. Trong mang c6 hé thong kéo bui bai mot dong co. Hai dong
co nay sé lam viéc khi ma cac khoang xa bui trén ctia né hoat dong. Hai dong co
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nay dung hoat dong khi dong co xa cua cac khoang thudc day caa né két thuc.
Bui tir hai mang ndy duoc dua ra chd tap két bui dé chuyén di.

Nhitng truong hop su ¢é cua hhé théng rung xa bui khi hé théng dang lam
viéc cac dong co rung, xa hoic 12 dong co tai bui bi sy ¢6. Riéng voi dong co tai
bui khi bi sy ¢6 thi ding hé théng. Con dbi véi dong co rung va xa thi van phai
dé hé théng tiép tuc hoat dong. Riéng vai dong co xa khi bi sy c6. Atomat s& bao
vé qua tai dong co s& cat dong co ra khoi hé thong, khoang d6 van hoat dong
binh thuong. Su ¢b s& dugc bdo vé man hinh hién thi dé bao ngudi van hanh biét
dé khac phuc su ¢ . C on véi dong co xa bui thi khoang dang xa d6 x& dung lai
qua trinh xa bui x& duoc chuyén sang khoang tiép theo lam viéc binh thuong.
L&i d6 s& dugc bdo vé man hinh dé cong nhan van hanh c6 ké hoach sua chira.

Khoang d6 s& duoc xa bang tay.
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Hinh 1.5.1: So d6 khdi hé théng rung xa bui

1: TUi loc bui bang vai
2: V6 khoang bui
3. Pdng co rung bui
4: Bong co xa bui
5: Mang tai bui ra noi tap két dé chuyén di
6: Bong co tai bui
7: Buong khi sach
8: Van xa bui
1.5.2. Trang bi dién cho hé thong rung xd bui.
Cac d 6ng ¢ o tr ong h & théng rung xa bui déu 1a dong co c6
cdng suat nho va déu dung 1a dong co rd to I6ng soc. Vi la dong co cdng suat
nho nén ta dung cach khai dong truc tiép.

Bang 1.5.2.1: thong s6 cac dong co trong hé thong

qqqqq Ma Cong |dién |Dong |Toc S6 Hang
hiéu suat ap (v) |dién do lugng | san xuat
(kw) (A) (v/p)
1 bongco | Y132M | 7,5 380 15,5 1440 |2 Jiangu
tai bui dazhong
2 bong co | Y90S-4 | 1,1 380 2,8 1400 |14 nt
xa bui
3 bongco | YZO- |0,15 |380 0,35 2960 |14 nt
rung bui | 0,15
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1.5.3. Tinh chon khi cu di¢n cho hé thong.

a. Tinh chon khi cu dién cho mach diéu khién
* Khai quat va cong dung

Khoi dong tir 1a mot thiét bi dung dé diéu khién tir xa viéc dong/cat, ddo chiéu

va bao vé qua tai (néu c¢6 mac thém role nhiét) cho cdc dong co ba pha rotor 16ng sdc.
Khdi dong tir khi ¢6 mot cong tic to goi 1a khdi dong tir don, thudng dung dé diéu
khién déng cit dong co dién. Khoi dong tir ¢6 hai cong tic to goi 1a khoi dong tir kép,
dung dé khoi dong va diéu khién dao chiéu dong co dién. Muon khéi dong tir ¢6 bao
vé dugc ngan mach phai mac thém cau chay.

* C4c yéu cau ky thuat chu yéu:

Pong co khong dong bo ba pha lam viéc lién tuc hay khong nho cht yéu vao do
lam viéc tin cay cua khéi dong tir. Khai dong tir muon lam viéc tin cdy can thoa man
cac yéu cau k¥ thuat sau:

- Ti€p diém phai c6 do bén, chiu dugc do mai mon cao.

- Kha nang déng cat cua khai dong tir phai cao.

- Tiéu thu cong suét it nhat.

- Bao vé tin cay dong co dién khong bi qua tai lau dai.

- Thoa man céc di€u kién khdi dong dong co khong dong bo rotor 16ong séc ¢
hé s6 dong khdi dong tir bang tir 5 dén 7 14n dong dién dinh miic.
cac dong co déu dugc diéu khién thong qua chuong trinh PLC nén cac tin hiéu ra cta
PLC ta s& khong dua ra truc tiép cho cac cong tic to ma phai thong qua céc role trung
gian.
Trong mach ta ding cac cong tac hai vi tri voi s6 luong 13 01 cai :1 dung cho chay tu
dong va bang tay,
b. Chon khi cu cho mach lyc
* Khai niém aptomat : La thiét bi dién dung dé tu dong dong cit mach dién béo vé
qua tai , ngan mach , sut ap va hd quang duoc dap trong khong khi .
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* Yéu cau cta aptomat: Ché d6 1am viéc ctia aptomat phao 1a ché do 1am viéc dai
han, mat khac mach dong di¢n phai chiu dugc dong dién 1on lic cac tiép diém da
dong hay dang dong.

-Phai cat dugc dong ngan mach 16n khoang vai chuc KA va khi ngét phai dam bao
lam viéce t6t khi I =Idm .

- Y&u cdu thoi gian cit cta aptomat phai di nhé dé bao vé cac thiét bi khac. Mubn
vay phai két hop luc thao tic co hoc véi thiét bi dap hd quang trong aptomat . Dé thuc
hién yéu cau thao tac chon loc bao vé , aptomat phai hi¢u chinh dugc dong tac dong
cling nhu thoi gian tdc dong.

Thot gian tdc dong cua aptomat : to=1; +t, + 3.
Trong d6: to thoi gian tinh tir lic x4y ra su cd dén khi dong I = Iq phu thudc vao

d.

q
T, 1a thoi gian tir khi I = I,y dén khi tiép diém cta aptomat bat dau
chuyén dong , thoi gian nay phu thudc vao co cau ngit .
T, 1a thoi gian chay no cia hd quang ( phu thudc vao bd phan
dap hd quang va gia tri dong dién ).

Cach lua chon Aptomat

Viéc lua chon Aptomat, chit yéu dua vao: Dong dién tinh toan di trong mach,
dong dién qua tai, tinh thao tac chon loc.

Ngoai ra lya chon Aptomat con phai can cut vao dac tinh lam viéc cua phu tai va
Aptomat khong duoc cat khi ¢6 qud tai ngan han (thuong xdy ra trong di€u kién lam
viéc binh thuong nhu dong dién khai dong, dong dién dinh trong phu tai cong nghé).
Yéu cau chung la dong dién dinh muc ciia méc bao vé Aptomat khong duge bé hon
dong dién tinh toan ctia mach:

[Aptomat > Itt
Tuy theo dic tinh va diéu kién 1am viéc cu thé ctia phu tai, ngudi ta huéng dan lua
chon dong dién dinh mic clia méc bao vé bang 125%, 150% hay 16n hon nita so véi
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dong dién tinh toan ctia mach. Sau cung ta chon Aptomat theo cac so liéu ki thuat da
cho ctia nha ché tao

ATTOMAT

Chia hang SIMENS

14 chiéc 3VU1340-1MGO0 dong lam bao vé 1-1,6A

14 chi€c 3VU1340-NJOO dong bao vé 3-5 A

2 chiéc 3VU1340-1MNOO dong bao vé 14-20A

KHOI DONG TU

Cua hang LC

28 chiéc D09-10 -220V-25 A
2 chiéc D18-10-220V-32A

RO LE TRUNG GIAN
Cua hang OMRON
46 chi€c MY2NJ-24V-5A
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Chwong 2: TONG QUAN VE BO PIEU KHIEN LOGIC KHA TRINH
PLC S7-300 CUA HANG SIEMENS.

2.1. GIOI THIEU CHUNG VE PLC.

2.1.1. Mé diu.

Su phat trién ky thuat diéu khién tu dong hién dai va cong nghé diéu
logic kha trinh dua trén co s phat trién cua tin hoc ma cu thé 1a su phat trién cua ky
thuat may tinh.

K¥ thuat diéu khién logic kha trinh PLC (Programmabble Logic Control)
duoc phat trién tir nhimg nam 1968 — 1970. Trong giai doan dau cac thiét bj kha trinh
yéu cau nguoi st dung phai co ki thuat dién tir, phai c6 trinh d6 cao. Ngay nay céc
thiét bi PLC d3 phat trién manh mé va c6 muc d6 phd cap cao.

PLC (Programmable Logic Control) : Thiét bi diéu khién logic kha trinh
PLC. La loai thiét bi cho phép diéu khién linh hoat cac thuat toan diéu khién s6 thong
qua mdt ngdn ngit 14p trinh, thay cho viéc phai thé hién mach toan d6 trén mach sd.
Nhu vy voi chuong trinh diéu khién trong minh, PLC tré thanh bo diéu khién nho
gon. dé thay d6i thuat toan va dic biét dé trao do6i thong tin voi mdi trudng xung
quanh (v6i1 cac PLC khac hay voi1 may tinh).

DPé co thé thuc hién mét chuong trinh diéu khién, PLC phai c6 tinh nang nhu
mot may tinh. Nghia 1a phai c6 mdt bd vi xtr li trung tdm (CPU), mot hé diéu hanh,
mot bd nhd chuong trinh dé luu chuong trinh ciling nhu dit liéu va tat nhién phai co
cac cong vao ra dé giao tiép voi cac thiét bi bén ngoai. Bén canh d6, nham phuc vu
cac bai toan diéu khién sd, PLC phai c6 cac khdi ham chirc nang nhu Timer, Counter,

va cac ham churc nang dac biét khac.
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B& nhd chudng trinh

I

Khdi vi X1 ki K— Timer
B6 dém trung tdm + Hé =
W — s " —" B dém
yaga diéu hanh
K— Bit ¢t

Congvao |~~~

ra

Qudn 1i ghép
2 £i-in C rL_:‘ )
Cong ngat va —r Al

dém toc do cao

Hinh 2.1: So 0 khéi cia PLC.

Céac PLC twong tu may tinh, nhung may tinh duoc t6i uu hoa cho cac nhiém vy

tinh to4n va hién thi con PLC duogc chuyén biét cho cac nhiém vu diéu khién va méi
truong cdng nghiép. Vi vay cac PLC duoc thiét ké
* Pé chju dugc cac rung dong, nhiét do, do am, bui ban va tiéng on.
* (6 san giao dién cho cac thiét bi vao ra.
*  Pugc lap trinh dé dang v6i ngdn ngir 1ap trinh dé hiéu, chi yéu giai quyét
cac phép toan logic va chuyén mach.
V& co ban chirc nang cua bd diéu khién logic PLC ciing giéng nhu chic nang caa
bo diéu khién thiét ké trén co so role cdng tic to hay trén co s cac khoi dién tir do 1a :
* Thu thap céc tin hi¢u vao va céc tin hi¢u phan hoi tr cac cam bién.
*  Lién két, ghép ndi cac tin hiéu theo yéu cau diéu khién va thyuc hién dong
m¢& cac mach phu hop véi cong nghé.
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* Tinh to4n va soan thao céc 1énh diéu khién dén céc dia chi thich hop.
2.1.2. Cdc thanh phdn co ban ciia mét b PLC.
Hé théng PLC thdng dung c6 nam bo phan co ban gom : Bo xur ly, bo nhég, bo

ngudn, giao dién vao ra va thiét bi 1ap trinh. So d6 hé théng nhu sau :

Thiét bi
[ap trinh
A
Y
Bo6 nhé
* Giao dién > | Giao dien [
vio ¢ Boxuly | ra e
[ 3
t ;
Nguon
cung cap

Hinh 2.2: So' d6 hé théng.
a, Bo xw ly :

Bo xtr ly con goi la bo xur ly trung tdm (CPU) Ia linh kién chira bo vi xtr ly. Bo
xt Iy nhan cac tin hiéu vao va thuc hién cac hoat dong diéu khién theo chwong trinh
duoc luu trong bd nhd caa CPU, truyén cac quyét dinh dudi dang tin hiéu hoat dong
dén cac thiét bi ra.

Nguyén ly lam viéc cta bo xu ly tién hanh theo timg budc tuan tu. Pau tién cac
thong tin luu trit trong bo nhé chuong trinh duoc goi 18n tuan tu va duge kiém soat
boi bd dém chwong trinh. B xu Iy lién két cac tin hiéu va dua két qua ra dau ra. Chu
ky thoi gian nay goi 1a thoi gian quét (scan). Thoi gian vong quét phu thudc vao tam
vac bo nhé, tde d6 ciia CPU. Chu ky mot vong quét c6 hinh nhu hinh 1.3.
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4. Chuyén dit liéu tir bo dém /? 1\7 L. Nhf.ip. dl?' 1}@” tr TB
4o ra TB ngoai vi ngoai vi vao bo dém

3. Truyén thong va kiém tra 16i K M 2. Thuc hién chuong trinh

Hinh 2.3: Chu ky mdt vong quét.

Sy thao tac tuan ty cua chuong trinh dan dén mot thoi gian tré trong khi bo
dém cua chuong trinh di qua mét chu trinh day du, sau dé lai bat dau lai tir dau.

Dé danh gi4 thoi gian tré nguoi ta do thoi gian quét cia mot chuong trinh dai 1
Kbyte va coi d6 1a chi tiu dé so sanh cac PLC. Véi nhiéu loai thiét bi thoi gian tré
nay co thé téi 20ms hozc hon. Néu thoi gian tré gay tré ngai cho qua trinh diéu khién
thi phai dung céc bién phap dic biét, chang han nhu lap lai nhitng lan goi quan trong
trong thoi gian mot lan quét, hodc 1a didu khién cac thdng tin chuyén giao dé bo bét di
nhiing lan goi it quan trong khi thoi gian quét dai toi mic khdng thé chap nhan duoc.
Néu cac bién phap trén khéng thoa man thi phai ding PLC c6 thoi gian quét ngan
hon.

b, B nguon

B6 ngudn c6 nhiém vu chuyén doi dién 4p AC thanh dién ap thap cho bo vi xur
ly (thuong 1a 5VDC) va cho cac mach dién cho cac module con lai (thuong la 24V).
¢, Thiét bi lap trinh -

Thiét bi lap trinh duoc st dung dé lap cac chuong trinh diéu khién can thiét sau
d6 duogc chuyén cho PLC. Thiét bi lap trinh c6 thé 1a thiét bi lap trinh chuyén dung, c6
thé 1a thiét bi lap trinh cam tay gon nhe, c6 thé 1a phan mém duoc cai dit trén may
tinh ca nhan.

d, By nhé -

B6 nhé 1a noi luu trix chuwong trinh sir dung cho cac hoat dong diéu khién . Cac
dang b nhé ¢6 thé 1a RAM, ROM, EPROM. Ngudi ta luén ché tao ngudn du phong
cho RAM dé duy tri chuong trinh trong trudong hop mat dién ngudn, thoi gian duy tri
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tuy thudc vao timg PLC cu thé. Bo nhd ciing ¢6 thé dugc ché tao thanh module cho
phép d& dang thich nghi véi céc chire nang diéu khién c6 kich ¢ khac nhau, khi can
ma rong c6 thé cam thém.

f; Giao dién vao /ra :

Giao dién vao 1a noi bd xtr Iy nhan thong tin tir cac thiét bi ngoai vi va truyén
thong tin dén céac thiét bj bén ngoai. Tin hiéu vao co thé tr cac cong tic, cac bd cam
bién nhiét do, cac té bao quang di¢n....Tin hiéu ra co thé cung cép cho céc cudn day
cong tic to, cac role, cac van dién tir, cac dong co nho....Tin hiéu vao/ra co thé 1a cac

tin hi€u ro1 rac, tin hi¢u lién tuc, tin hi¢u logic....Cac tin hi¢u vao/ra c6 thé thé hién

nhu sau:
Nut bdm va | | Bo chuyén mach, || Cic tham s6 diéu || Cdc tin hiéu
cic cong tac | | cong tac hanh || khién nhe t dp || bdo dong ...
logic gidi han trinh, giGi han sudt, ap luc
Bo PLC
r_/’—/_ ] \
Cic cudn hit Cic dén Cédc van

1 ® X

M&i diém vao/ra c6 mét dia chi

Hinh 2.4: Giao dién vao ra cua PLC.

Céac kénh vao ra di c6 chirc nang cach ly va diéu hod tin hiéu sao cho céc bo
cam bién va cac bo tc dong co thé ndi truc tiép véi ching ma khong can thém mach
dién khéc.

Tin hiéu vao thuong dugc ghép cach dién (cach ly) nho linh kién quang
nhu hinh 1.5. Dai tin hiéu nhan vao cho cac PLC c& I6n c6 thé 1a 5V, 24V, 110V,

220V. Cac PLC ¢ nho chi nhap tin hig¢u 24V.
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PLC Ghép nél quang
L Tin hiéu

jz / g d&n CPU

Mach
phan dp
Hinh 2.5: Mach cach ly tin hi¢u vao.

Tin hiéu
Vao

Tin hiéu ra ciing duoc ghép céch ly, tin hiéu ra ciing dugc cach ly kiéu role nhu
hinh 2.6 hay céch ly kiéu quang nhu hinh 2.7. Tin hiéu ra c6 thé 1a tin hiéu chuyén
mach 24V, 100mA; 110v,1A mét chiéu; tham chi 240V, 1A xoay chiéu tuy loai PLC.
Tuy nhién, voi PLC ¢ 16n dai tin hiéu ra c6 thé thay ddi bang céch lyu chon céc

module ra thich hop

Cdu chi s
Role Tin higu Ghép néi quang — T]nrt;].fu
; l ra i |
A i_
PLC T | PLC
Hinh 2.6: Mach cach ly Hinh 2.7: Mach cach ly
tin hiéu ra kiéu role. tin hiéu ra kiéu quang.

2.1.3. Pdnh gid wu nhwoc diém ciia PLC.

Trude day, Bo PLC thuong rat dat, kha nang hoat dong bi han ché va quy trinh
1ap trinh phuc tap. Vi nhiing 1y do d6 ma PLC chi dugc dung trong nhitng nha may va
cac thiét bi dic biét. Ngay nay, do gia thanh ha kém theo ting kha ning cua PLC dan
dén 1a PLC ngay cang duoc ap dung rong cho cac thiét bi may moc. Cac bd PLC don
khéi voi 24 kénh dau vao va 16 kénh dau ra thich hop voi cac méy tiéu chuan don, cac
trang thiét bi lién hgp. Con cac bd PLC véi nhiéu kha nang tng dung va lyu chon
duogc dung cho nhitng nhi¢m vu phtrc tap hon. C6 thé ké ra cac uu diém cta PLC nhu
Sau:
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* Chuan bj vao hoat dong nhanh: Thiét ké kiéu module cho phép thich nghi
nhanh véi moi chire ning diéu khién. Khi di dugc lap ghép thi PLC san sang lam viéc
ngay. Ngoai ra n con duoc str dung lai cho cac ung dung khac dé dang.

* Po tin cdy cao: Céc linh kién dién tir ¢6 tudi tho dai hon cac thiét bi co -
dién. D6 tin cdy cua PLC ngay cang ting, bao dudng dinh ky thuong khong can thiét
con véi mach role cong tic to thi viéc bao dudng dinh ky 13 can thiét.

* D& dang thay d6i chuong trinh: Viéc thay ddi chuong trinh dugc tién hanh
don gian. Dé sira doi hé thong diéu khién va cac quy tic diéu khién dang dugc sir
dung, nguoi van hanh chi can nhap tap 1énh khac, gﬁn nhu khong can méc nbi lai day.
Nho do hé théng rat linh hoat va hiéu qua.

* Panh gid nhu cau don gian: Khi biét cac dau vao va dau ra thi c¢6 thé danh
gia dugc kich ¢& yéu cau cta b nhé hay do dai chuong trinh. Do d6 c6 thé d& dang
va nhanh chéng lua chon PLC phu hop véi cac yéu cau cong nghé dit ra.

* Kha ning tai tao: Néu dung PLC véi quy cach k¥ thudt giéng nhau thi chi
phi lao dong s& giam thap hon nhiéu so véi bo diéu khién role. D6 1a do giam phan
16n lao dong lip rap.

* Tiét kiém khong gian: PLC doi hai it khong gian hon so vai bo diéu khién
role twong duong.

* C6 tinh chét nhiéu chice nang: PLC ¢ wu diém chinh 1a c6 thé sir dung cing
mot thiét bi diéu khién co ban cho nhiéu hé thong diéu khién. Nguoi ta thuong ding
PLC cho cac qua trinh tu dong linh hoat vi dé dang thuan tién trong tinh toan, so sanh

cac gia tri tuong quan, thay doi chuong trinh va thay d6i thong sb.
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* V& gia tri kinh té: khi xét vé gia tri kinh té ciia PLC ta phai dé cap dén s

luong dau vao va dau ra . Quan hé vé gia thanh voé1 s6 lugng dau vao va dau ra co

AGid ca  Heé role

He PLC

S6 luong vao/ra
S

dang nhu hinh1.8. Nhu vay, néu sé luong dau vao/ra qu4 it thi hé role ra kinh té hon,

nhung khi s6 lwong dau vao/ra tang 1én thi hé PLC kinh té hon han.

Hinh 2.8: Quan hé giira so lwong vao/ra va gia thanh
Cé thé so sanh hé diéu khién role va hé diéu khién PLC nhu sau:

* HeE role:

Nhiéu bo phan d3 duoc chuan hoa.

it nhay cam voi nhiéu.

Kinh té v&i cac hé théng nho.

Thoi gian lap dat 1au.

Thay d6i khé khan.

Kich thuéce 16n.

Can bao quan thudng xuyén.

Kho theo ddi va kiém tra cac hé thong 16n, phirc tap.
* Hé PLC:

Thay d6i dé dang.

Lap dat don gian.

Thay d6i nhanh quy trinh diéu khién.

Kich thudce nho .
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C6 thé nbi voi mang may tinh.

Gia thanh cao.

Bo thiét b 1ap trinh thuong dat, sir dung it.
2.1.4. Ung dung ciia h¢ théng sir dung PLC.

Tir cac wu diém trén, hién nay PLC da dugc ting dung trong rat nhiéu linh vuc

khéac nhau trong cong nghiép nhu:
* Hé thong nang van chuyén.
* Day chuyén dong goi.
* Cac ROBOT nip rap san pham.
* Diéu khién bom.
* Day chuyén xtr 1y hoa hoc.
*  (Cong nghé san xuat gidy.
* DAy chuyén san xuat thuy tinh.
* San xuat xi mang.
* Cong nghé ché bién san pham.
* Piéu khién hé thong dén giao thong.
* Quan ly tu dong bai do xe.
* Hg thong may céng nghiép.
* Pjéu khién thang may....
2.2. GIOI THIEU VE BO PIEU KHIEN PLC S7-300.
2.2.1. Gioi thiéu chung.

Tir khi nganh céng nghiép san xuat bat dau phat trién, dé diéu khién mot day
chuyén, mot thiét bi mdy moc cong nghiép nao ... Nguoi ta thuong thyc hién két ndi
cac linh kién diéu khién riéng 1¢ (Role, timer, contactor ...) lai véi nhau tuy theo mirc
do yéu ciu thanh mot hé théng dién diéu khién dap Umg nhu cAu ma bai toan cong

nghé dat ra.
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Cong viéc nay dién ra kha phuc tap trong thi cong vi phai thao tac chu yéu
trong viéc d4u nodi, lép dit mat kha nhiéu thoi gian ma hi¢u qua lai khong cao vi mdt
thiét bi co thé can duogc ly tin hiéu nhiéu 1an ma s6 lugng lai rat han ché, boi vay
lwong vat tu 1a rat nhidu dic biét trong qua trinh sira chita bao tri, hay can thay doi quy
trinh san xuét gip rat nhidu kho khin va mat rat nhiéu thoi gian trong viéc tim kiém
hu hong va di lai ddy boi vay ning suat lao dong giam di rd rét.

V61 nhitng nhuoc diém trén cic nha khoa hoc, nha nghién ctru da nd luc dé tim
ra mot giai phap diéu khién t6i wu nhat ddp img mong mdi ciia nganh céng nghiép
hién dai d6 13 tu dong hoa qua trinh san xuat 1am giam strc lao dong, giup nguoi lao
dong khong phai 1am viéc ¢ nhitng khu vuc nguy hiém, doc hai ....ma ning sut lao
dong lai ting cao gap nhiéu lan.

Mot hé théng diéu khién wu viét ma chung ta phai chon dé diéu khién cho
nganh cong nghiép hién dai can phai hoi tu du cac yéu to sau: Tinh ty dong cao, kich
thude va khéi lwong nhé gon, gia thanh ha, dé thi cong, stra chira, chét lwong lam viéc
6n dinh linh hoat ...

Tir d6 hé théng diéu khién c6 thé 1ap trinh duoc PLC (Programable Logic
Control) ra doi dau tién ndm 1968 (Cong ty General Moto - M¥). Tuy nhién hé thong
nay con kha don gian va cong kénh, ngudi sir dung gip nhiéu kho khan trong viéc van
hanh hé théng, vi vay qua nhiéu nim cai tién va phat trién khong ngimg khic phuc
nhimg nhuoc diém con ton tai dé c6 duge bd diéu khién PLC nhu ngdy nay, da giai
quyét duoc cac van dé néu trén véi cac vu viét nhu sau:

* La bo diéu khién sé nho gon, d& thay doi thuat toan diéu khién.
*  (C6 kha ning mo rong cac modul vao ra khi can thiét.
*  Ngon ngit lap trinh d& hiéu thich hop véi nhiéu ddi tugng 1ap trinh.
* o kha nang truyén thong d6 1a trao d6i thong tin véi moi trudng xung

quanh nhu v61 may tinh, cac PLC khéc, cac thiét bi giam sat, diéu khién.. ..
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* (6 kha ning chéng nhiu v6i do tin cdy cao va cé rat nhiéu vu diém khac
ntra.

Hién nay trén thé gidi dang song hanh ¢ nhiéu hang PLC khac nhau cung phat
trién nhu hanh Omron, Misubishi, Hitachi, ABB, Siemen,...va c6 nhiéu hang khac
nita nhitng ching déu c6 chung mot nguyén 1y co ban chi c6 vai diém khac biét véi
tirng mat manh riéng cia timg nganh ma ngudi st dung s& quyét dinh nén dung hing
PLC nao cho thich hop v&i minh ma théi. Dé di vao chi tiét sau day xin gidi thiéu loai

PLC S7-300 cua hing Siemen dang dugc str dung kha phd bién hién nay.

CPU Bé nhi ch--ng trxnh
Khoi xir 1y Timer
B6 dém trung tam
NIV + Counter
vao/ Ra ]

Cong vao ra
onboard

J

. Quin 1Y ghBp

............................ Bus cua PLC

Hinh 2.9: Miéu ti nguyén ly chung vé cau triic PLC.

DPé thuc hién duoc mot chuong trinh diéu khién thi PLC cling phai c6 chuc
nang nhu la mdt chiéc may tinh nghia la phai c6 bo vi xtr Iy (CPU), mot hé diéu hanh,
b nhé dé luu chuong trinh diéu khién, dit liéu va c6 cac céng vao/ra dé con trao d6i
thong tin véi moi truong bén ngoai. Ngoai ra dé thyc hién cac bai toan diéu khién sb
thi PLC con c6 cac bd Time, Counter va cac ham chuyén dung khac nira ....Da tao

thanh mot bd diéu khién rat linh hoat.
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2.2.2. Cac module ciia PLC §7-300.

Trong qué trinh cac tmg dung thuc té thi véi mdi bai toan diéu khién dat ra 13
hoan toan khac nhau boi vay viéc lya chon chung loai cac thiét bi phﬁn cung la cling
khac nhau, sao cho phu hop véi yéu cau ma khong gay lang phi tién cia.

Vi vay viéc chon lya ciac CPU va cac thiét bi vao ra 1a khong gidng nhau. Boi
vay PLC di duogc chia nhé ra thanh cic module riéng 1¢ dé cho PLC khong bi ctng
hoa vé ciu hinh. Sb cac module dugc st dung nhiéu hay it 1a tuy thudc timg yéu cau
ctia bai toan dit ra nhung tdi thiéu phai c6 module ngudn nudi, module CPU con cac
module con lai 14 cdc module truyén nhan tin hiéu véi moi trudng bén ngoai, ngoai ra
con ¢6 cadc module c6 chuc nang chuyén dung nhu PID, diéu khién m¢, diéu khién

dong co budc, cac module phuc vu cho cac chirc nang truyén thong...Tat ca cac

¥

7 32 4 7 8 3
module ké trén dugc gan trén mét thanh Rack.

Hinh 1.10: Miéu ti vé cAu hinh PLC S7-300.
Trong do:
1: La ngudn nudi cho PLC.
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: La pin luu trit (cho CPU 313 tr¢ 1€n).

: Pau nbi 24VDC.

: Cong tdc chon ché d6 lam viéc.

: Pén LED béo trang thai va bao 16i.

: Card nh¢ (cho CPU313 tr¢ 1€n).

: Cong truyén théng (RS485) két ndi voi thiét bi lap trinh.

: Vi tri dau noi véi cac thiét bi diéu khién bén ngoai.

O© 00 I O W»n ~ W

: Lap day bao vé trong khi lam viéc.
2.2.2.1. Module CPU.

Module CPU loai module c¢6 chtra bo vi xur Iy, hé diéu hanh, b nhd, cac bd thoi
gian, bd dém, cong truyén théng (RS485),.... Va c6 thé con c6 mot vai cong vao ra sd.
Cac cong vao ra sb ¢o trén module CPU duoc goi 1a cac cong vao ra Onboard .

Trong ho PLC S7-300 c6 nhiéu loai module CPU khéac nhau,duoc dit tén theo
bo vi xur ly c6 trong ndé nhu module CPU312, module CPU314, module CPU 315...

Hinh 2.11: Miéu ta hinh dang cia 2 CPU314 va CPU3141FM.

Nhitng module nay cung sit dung mot bd vi xir Iy nhung khac nhau vé cong
vao/ra onboard cling nhu céc khdi ham dic biét duoc tich hop sin trong thu vién cua
hé diéu hanh phuc vu viéc str dung cac céng vao/ra onboard nay dugc phan biét vaoi
nhau trong tén goi bang cum tir chir cai IFM (Intergrated Funtion Module). Vi du nhu

CPU312 IFM,CPU3141FM...
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Ngoai ra con c6 cac loai module CPU véi hai cong truyén thong, trong d6 cong
truyén thong thr hai ¢6 chirc niang chinh 14 phuc vu viéc néi mang phéan tan. Céc loai
module CPU nay dugc phan bi¢t voi cac loai CPU khac b::ing thém cum tu DP
(Distributed Port). Vi du nhu CPU315-DP .
2.2.2.2. Module nguén.

Module PS (Power supply). Module ngudn nuéi c¢é 3 loai véi cac thong sé do
la 2A, 5A ,10A.

Vi du: PS 307-2A, PS 307-5A , PS307-10A.

Hinh 2.12: Miéu ta hinh ding module nguén nudi PS307.
2.2.2.3. Module m¢ rong.
Céac module mé rong nay duoc chia thanh 4 loai chinh bao gom:
Module SM (Signal module). Module mé& rong cong tin hiéu vao/ra bao gom:
* DI (Digital Input): Module m¢ rong cac cong vao sd. S6 cac cong vao sb

mo rong co thé 1a 8,16 hodc 1a 32 tuy thudc timg loai module.

Hinh 2.13: Miéu ta hinh dang module SM321 DI 32 point 24VDC.

S\VR NGUYEN CANH DUONG 42
LOP : PCL201



PO AN TOT NGHIEP PAI HOC DAN LAP HAI PHONG

*

DO (Digital Output): Module mo rong céc cong ra sd. S6 cac cong ra sd
mo rong co thé 12 8,16 hodc 1a 32 tuy thudc tirng loai module.

DI/DO (Digital Input /Digital Output): Module mé rong cic cong vao/ra
s6. Sb cac cong vao/ra sd c6 thé 1a 8 vao/8 ra hodc 16 vao/16 ra tuy thudc
vao tung loai module.

Al (Analog Input): Module mé rdng cic cong vao tuong tu. V& ban chat
chung 13 nhimg bd chuyén ddi twong tw/sd 12 bit(AD), tic 1a mdi tin hiéu
tuong tu dugc chuyén thanh mét tin hiéu sé (nguyén) co do dai 12 bit. S6

cac céng vao tuong tu co thé 14 2.4 hoic 8 tuy thudc vao tirng loai module.

Hinh 2.14: Miéu ta hinh dang module SM332 Al 8 x 12bit.
AO (Analog Output): Module mé rong cac cong ra tuong tu. Ching thuc
chat 14 bd chuyén tin hiéu sb sang tuong tu (DA). SO cac cong ra tuong tu
c6 thé 1a 2,4 hodc 8 tuy thudc vao tirng loai module.
AI/AO (Analog Input/Analog Output): Module m& rong cac cong vao/ra
tuong tw.S6 cac cong vao/ra tuong tu co thé 1a 2,4 tuy thudc vao timg loai

module.

Module IM (Interface module): Module ghép néi. Py 1a loai module chuyén

dung c6 nhi¢ém vu noi tung nhom cac module mé rong lai voi nhau thanh mot

khéi va dugc quan 1y chung béi mot module CPU. Cac module mé rong duoc ga

trén mot thanh rack. Trén mdi rack co thé ga duoc tdi da 8 module md rong
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(Khong ké module CPU va module ngudn nudi). Mot module CPU S7-300 c6
thé 1am viéc truc tiép duge v6i nhiéu nhét 4 racks va cac racks nay phai duogc ndi
v6i nhau bang module IM. Cac module nay & cac rack md rong c6 thé can duoc
cung cip ngudn cho hé thdng rack d6 ngoai ra tiry thudc vao tir loai module IM
ma c6 thé cho phép duoc mé rong tdi da dén 4 rack vi du IM 360 chi cho mé

rong toi da la véi 1 module.

Hinh 2.15: Miéu ta hinh dang module IM361.
Module FM (Function Module): Module c6 chirc ning diéu khién riéng, vi du
nhu module diéu khién dong co budc, module diéu khién dong co servo, module
PID, module diéu khién vong kin,...
Module CP (Communication Module): Module phuc vu truyén thong trong
mang gitta cac PLC v6i nhau hoac gitta PLC véi may tinh.
2.2.3. Kiéu dit liéu va phén chia bj nhd.
2.2.3.1. Kiéu di¥ ligu.
Trong mdt chuong trinh c¢6 thé c6 cac kiéu dir liéu sau:
BOOL: V&i dung lugng 1 bit va ¢ gia tri 1a 0 hay 1. Pay 1a kiéu dit liéu co
bién 2 tri.
BYTE: Gom 8 bit, c6 gia tri nguyén duong tir 0 dén 255. Hodc md ASCII cua
mot ky tu.
WORD: Gom 2 byte, ¢ gia tri nguyén duong tir 0 dén 65535.
INT: Cé dung luong 2 byte, dung dé biéu dién s nguyén tir -32768 dén 32767.
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DINT: Gom 4 byte, biéu dién s6 nguyén tir -2147463846 dén 2147483647.
REAL: Gom 4 byte, biéu dién s thuc ddu phay dong.
S5T: Khoang thoi gian, dugc tinh theo gio/phut/gidy/miligidy.
TOD: Biéu dién gia tri thoi gian tinh theo gid/phut/gidy.
DATE : Biéu dién gia tri thoi gian tinh theo nim/thang/ngay.
CHAR: Biéu dién mot hodc nhiéu ky tu (nhiéu nhat 13 4 ky tu).
2.2.3.2. Phdn chia by nho.
Bd nhé trong PLC S7-300 c6 3 vung nhé co ban sau:
*Vung chtra chuong trinh ing dung.

OB (Organisation Block): Mién chita chwong trinh t6 chic.

FC (Function): Mién chira chuong trinh con dugc to chirc thanh ham co
bién hinh thtrc dé trao doi dit liéu véi chuong trinh da goi né.

FB (Function Block): Mién chtra chuong trinh con dugc t6 chirc thanh ham co
kha ning trao ddi dit liéu véi bat cir mot khéi chuong trinh nao khac, cac dit liéu nay duoc
xay dung thanh mot khéi dit liéu riéng (DB - Data Block).

*Ving chira tham sd cua hé diéu hanh va cac chuong trinh tmg dung. Pugc chia
thanh 7 mién khac nhau bao gom:
| (Process Input Image): Mién bo dém céc dit liéu cong vao s6. Trude khi
bét dau thyuce hién chuong trinh, PLC sé& doc gia trj logic cua tat ca cac cong dau vao va
cat gilt chung trong ving nhé 1. Thong thudng chuong trinh tmg dung khong doc truc
tiép trang thai logic ciia cong vao sé ma chi lay dit liéu cia cong vao tir bo dém I.
Q (Process Output Image): Mién bd dém cac dir liéu cong ra s6. Két thic
giai doan thuc hién chuong trinh, PLC s& chuyén gia trj logic cta bd dém Q toi cac
cong ra sd. Thong thuong chuong trinh khong truc tiép gan gia tri t6i tin cong ra ma

chi chuyén ching vao bo dém Q.
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M: Mién cac bién co.Chuong trinh Gmg dung st dung ving nhd nay dé
Iuru trit cac tham s6 can thiét va c6 thé truy nhap né theo bit (M), byte (MB),tir (MW),
tu kép (MD).

T (Timer): Mién nhé phuc vu bd dinh thoi bao gdm viée luu trit cac gia
tri thoi gian dit trude (PV-PresetValue), gia tri dém thoi gian tic thoi (CV-Current
Value) ciing nhu gia tri logic dau ra cua b thoi gian.

C (Counter): Mién nhé phuc vu bd dém bao gém viéc luu trir gia tr1 dat trudce
(PV-Preset Value), gia trj dém tirc thoi (CV-Current Value) va gi tri logic ctia bo dém.

PI (/0 External Input): Mién dia chi cong vao ctia cac module twong tu.
Céc gia tri tuong tu tai cong vao ctia module tuong ty s& duoc module doc va chuyén
tu dong theo nhitng dia chi.

PQ (1/0 External Output): Mién dia chi cong ra cua cac module twong tu.
Cac gia tri tuong tu tai céng ra cua module tuong tu s€ dugc module doc va chuyén tu
dong theo nhiing dia chi.

*Vung chtra cac khoi dir liéu. Puoc chia 1am hai loai:

DB (Data block): Mién chira cac dir liéu duoc to chire thanh khéi. Kich
thude cling nhu sé luong khdi do ngudi st dung quy dinh, phu hop véi timg bai toan
diéu khién. Chuong trinh c6 thé truy cap mién nay theo timg bit (DBX), byte (DBB),
tu (DBW) hodc tur kép (DBD).

L (Local Data block): Mién dit liéu dia phuong, dugc cac khéi chuong
trinh OB, FC, FB t6 chitc va st dung cho cac bién phap tirc thoi va trao doi dir lidu
ctia bién hinh thirc v6i nhimg khdi chuong trinh d3 goi n6.Noi dung cta mot sé dir
liéu trong mién nay s& bi xoa khi két thic chuong trinh tuong tmg trong OB, FC,
FB.Mién nay c6 thé truy nhp tir chuong trinh theo bit (L), byte (LB), tir (LW) hodc tir
kép (LD).
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2.2.4. Vong quét chwong trinh PLC S7-300.

PLC thuc hién chuong trinh theo mot chu trinh 1dp duoc goi 1a vong quét
(scan). Mot vong lap dugc goi 1a mot vong quét. Co thé chia mot chu trinh thue hién
cua S7-300 ra lam 4 giai doan. Giai doan mot 1a giai doan doc dit li¢u tur cac céng vao,
cac dir li€u nay s€ dugc luu trir trén ving dém cac dau vao. Tiép theo 1a giai doan thyc
hién chuong trinh, trong timg vong quét chuong trinh 1an luot thyc hién tuan tu tir
1énh dau tién va két thuc ¢ 1énh cudi cung tiép dén 13 giai doan chuyén nodi dung cac
bd dém 4o to1 céng ra. Giai doan cubi cung la giai doan truyén thong ndi bo va kiém
tra 16i. Pén ddy mot vong quét dugce hoan thanh va mot vong quét méi duoc tiép tuc

tao nén mot chu trinh ldp vo han.

4.Truyén thong va === 1.Chuyén di liéu tir
kiém tra cong vao toi1 [

¢

3.Chuyén dir liéu tir _
2.Thyc hién

Q t6i cong ra
v chuong trinh

Hinh 2.16: Miéu ta mgt vong quét chwong trinh cia S7 -300.

Mot diém can cht y 1a tai thoi diém thuc hién 1énh vao/ra thong thuong cac
1énh khong 1am viée tryc tiép voi cac cong vao/ra ma chi thong qua bd dém ao cua
cong trong ving nhd tham sb. Chi khi gap 1énh yéu cau truy xuat cac dau vao/ra ngay
1ap ttrc thi hé thdng s& cho dimng cac cong viée khac, ngay ca chuong trinh xir Iy ngit
dé thuc hién 1énh nay mot cach truc tiép vO1 cac céng vao/ra. Cac chuong trinh con Xur
Iy ngat chi dugc thyc hién trong vong quét khi xuat tin hiéu bao ngat va c6 thé xdy ra
bét cr thoi diém nao trong vong quét.
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Bo6 dém I va Q khong lién quan dén cc cong vao/ra twong tu nén cac 1énh truy
nhap tuong tu dugc thuc hién truc tiép Vo1 céng vat Iy chtr khong qua by dém.

Thoi gian can thiét d¢ PLC thuc hién duoc mot vong quét goi 1a thoi gian vong
quét (Scan Time). Thoi gian vong quét khong cb dinh, tirc 1a khong phai vong quét
nao cling dugc thuc hién theo mot khoang thoi gian nhu nhau. Cac vong quét nhanh,
cham phu thude vao sb 1énh trong chuong trinh dugc thuc hién, vao khdi luong dir
liéu dugc truyén thong...trong vong quét do.

Nhu vay gitra viéc doc dir li€u tur ddi tuong dé xu 1y, tinh toan va viéc gui tin
hiéu diéu khién dén dbi trong d6 c6 mot khoang thoi gian tré dung bang thoi gian vong quét.
Thoi gian vong quét cang ngan, tinh thoi gian thuc ctia chuong trinh cang cao.

Néu st dung cac khéi chuwong trinh dac biét c6 ché d6 ngit, vi du nhu 1a OB40
,OB80...Chuong trinh cta cac khdi d6 s& dugc thuc hién trong vong quét khi xuat
hién tinh hiéu bao ngit ciing ching loai. Néu mot tin hiéu bao ngat xuét hién khi PLC
dang trong giai doan truyén thong va kiém tra noi bd, PLC s& dimng cong viéc truyén
thong, kiém tra dé thuc hién khoi chuong trinh twong Gmg voi tin hiéu bao ngat do.
V6i hinh thirc tin hiéu xtr 1y ngat nhu vy, thoi gian ciia vong quét cang 16n khi cang
c6 nhiéu tin hiéu ngit xuét hién trong vong quét.

Do d6, dé nang cao tinh thoi gian thuc cua chuong trinh diéu khién, tuyét doi
khong nén viét chuong trinh xtr Iy ngat qua dai hodc qua lam dung viéc str dung ché
d6 ngat trong chuong trinh diéu khién.

2.2.5. Céu triic chwong trinh ciia PLC S7- 300.

Céc chuong trinh diéu khién PLC S7-300 duoc viét theo mot trong hai dang
sau: chuong trinh tuyén tinh va chuong trinh c6 cau tric .
2.2.5.1. Ldp trinh tuyén tinh.

Toan bd chuong trinh diéu khién nam trong mat khéi trong bd nhé. Loai hinh

ciu trac tuyén tinh nay phu hop véi nhitng bai toan tu dong nho, khong phirc tap.
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Khéi dugce chon phai 1a khéi OBI, 1a khéi ma CPU ludn quét va thyc hién c&c lénh

trong n6 thuong xuyén, tir 1énh dau tién dén 1énh cudi cing va quay lai tir 1énh dau tién.

\Vong quét
94 Lénh 2 OB1

Lénh cudi cung

Hinh 2.17: Miéu ta cach thirc 1ap trinh tuyén tinh.
2.2.5.2. Ldp trinh ¢6 céu tric.

Trong PLC Siemens S7-300 chuong trinh dugc chia nhé thanh timg khéi nho
ma c6 thé 1ap trinh duoc véi timg nhiém vu riéng. Loai hinh c4u tric nay phu hop véi
nhitng bai toan diéu khién nhiéu nhiém vu va phtic tap. PLC S7-300 c6 4 loai khdi co ban:

Khéi to chirc OB (Oganization block): Khdi t6 chic va quan 1y chuong
trinh diéu khién.

Khéi ham FC (Function): Khéi chuwong trinh véi nhiing chirc ning riéng
gidng nhu mot chuong trinh con hoic mot ham.

Khéi ham chire nang FB (Function block): La loai khéi FC dic biét co
kha ning trao d6i dir liéu véi cac khoéi chuwong trinh khac. Céac dit liéu ndy phai duoc
t6 chire thanh khdi dir liéu riéng co tén goi 1a Data block (DB).

Khéi dir liéu DB (Data block): Khéi chira cac dit liéu can thiét dé thuc

hién chuong trinh, cac tham s6 khdi do ta tu dat. Khoi dir liéu ding dé chira cac dix
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liéu cua chuong trinh. Co6 hai loai DB: Shared DB (thang ghi DB) va instance DB
(thanh ghi DI).

Khéi Shared DB (DB): La khéi dit lidu c6 thé duoc truy cip boi tat ca cac
khéi trong chuwong trinh do.

Khéi Instance DB (DI): La khéi dit liéu duge gan cho mot khdi ham duy
nhat, dung dé chira dit liéu cta khbi ham nay.

Khéi SFC (System function): La cac ham dugc tich hop trong hé diéu hanh
ctia CPU, cac ham nay co thé duoc goi boi chuong trinh khi can. Ngudi 1ap trinh khong
thé tao ra cac SFC. Ham duoc 1ap trinh trude va tich hop san trong CPU S7. Ta ¢6 thé goi
SFC tir chuong trinh, vi nhitng SFC 1a mot phan ciia hé diéu hanh, ta khong can phai
nap chiing vao nhu mét phan cta chuong trinh.

Khéi SFB (System function block): Chirc ning twong tw nhu SFC nhung
SFB can DB tinh hudng nhu FB vdy. Ta phai tai DB nay xuéng CPU nhu mdt phan
cua chuong trinh.

Khéi SDB (System data block): Ving nhd ctia chuong trinh duoc tao boi
cac tmg dung STEP7 khéac nhau dé chira dit liéu can dé diéu hanh PLC. Thi dy: tmg dung
“S7 Configuration” cit dit liéu cAu hinh va cac tham sb lam viéc khac trong cac SDB,va
tmg dung “Communication Configuration” tao cac SDB ma cat dit liéu thong tin toan
cuc duogc chia s¢ gitra cac CPU khac nhau.

Chuong trinh trong trong 1ap trinh c6 ciu tric 1 cac khoi duogc lién két lai voi
nhau bang cac 1énh goi khoi, chuyén khéi. Xem nhu nhitng phan chuong trinh trong
cac khdi nhu 13 cac chuong trinh con.

Trong S7-300 cho phép goi chuong trinh con 16ng nhau, tirc 1a chuong trinh
con ndy goi tir mot chuwong trinh con khac va tir chuong trinh con dugc goi lai goi dén
chuong trinh con thtr 3...S6 cac 1énh goi 16ng nhau phu thudc vao ting ching loai

module CPU khac nhau ma ta dang st dung. Vi du nhu déi véi module CPU 314 thi
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s6 1énh goi 16ng nhau nhiéu nhat c6 thé cho phép 1a 8.Néu s6 lan goi 1ong nhau ma

vugt qua con sb gidi han cho phép, PLC sé& chuyén sang ché do Stop va dit co bao 15i.

e e 1< <

B | o G
< s < << "9

\_ !
S6 Iénh goi 16ng nhau nhiéu nhat cho phép phu thudc vao
tung loai CPU

2.2.6. Cidc khéi OB dic bigt.

Trong khi kh6i OB1 duoc thyc hién déu din ¢ ting vong quét thi cac khoi OB
khéc chi dugc thuc hién khi xuat hién tin hiéu ngét twong ung, nodi cach khac chuong
trinh viét trong cac khéi nay 1a cac chuong trinh xt 1y ngét. Cac khéi nay gom co:

OB10 (Time of Day Interrupt): Ngat thoi gian trong ngay, bat dau chay & thoi
diém (duoc 1ap trinh nhat dinh) dic biét.

OB20 (Time Delay Interrupt): Ngt tri hoan, chuong trinh trong khdi nay duoc
thue hién sau mot khoang thoi gian delay ¢6 dinh.

OB35 (Cyclic Interrupt): Ngit tudn hoan, 1ip lai sau khoang thdi gian cach déu
nhau dugc dinh trude (1ms dén 1 phat).

OB40 (Hardware Interrupt): Ngit cting, chay khi phat hién c6 15i trong module
ngoai vi.

OB80 (Cycle Time Fault): Ldi thdi gian chu trinh, thure hién khi thoi gian vong
quét vuot qua thoi gian cuc dai da dinh.
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OBS81 (Power Supply Fault): Thuc hién khi CPU phat hién thdy c6 16i nguon nudi.

OBS82 (Diagnostic Interrupt): Chuong trinh trong khéi nay dugc goi khi CPU
phat hi¢n c6 su ¢d tir module I/O m& rong.

OB85 (Not Load Fault): Pugc goi khi CPU thay chuong trinh tng dung c6 sir
dung ché do ngit nhung chuong trinh xir 1y tin hiéu ngét lai khong co trong khdi OB
tuong Umg.

OB87 (Communication Fault): Thuc hién khi c6 16i truyén thong.

OB100 (Start Up Information): Thuc hién mét 1an khi CPU chuyén trang thai tir
STOP sang RUN.

OB101 (Cold Start Up Information chi c6 & CPU S7-400): Thyuc hién mot lan
khi céng tic ngudn cia CPU chuyén trang théi tir OFF sang ON.

OB121 ( Synchronous Error): Puoc goi khi c6 16i logic trong chuong trinh.

OB122 (Synchronous Error): Pugc goi khi ¢6 16i module trong chuong trinh.
2.2.7. Ngon ngir lap trinh cua PLC §7-300.

Céc loai PLC néi chung c6 nhiéu loai ngdén ngir 1ap trinh nham phuc vu cac doi
tuong st dung khac nhau. PLC S7-300 c6 3 ngdn ngir 1ap trinh co ban do la:

* Ngoén ngtt STL (Statement List).

* Ngon ngit FBD (Function Block Diagram).

* Ngon ngtt LAD (Ladder diagram).

Ngon ngit STL (Statement List): Ngon ngtr “liét ké 1énh”, dang ngdn ngtr 1ap
trinh thong thudng clia may tinh, mot chwong trinh duoc ghép béi nhiéu cau 1énh theo
mot thuat toan nhéat dinh,mdi 1énh chiém mot hang va co cAu tric chung “ tén lénh +
toan hang .

Ngén ngit FBD (Function Block Diagram): Ngon ngit “hinh khbi” 1a ngon ngi
dd hoa cho nhitng nguoi quen thiét ké mach diéu khién sé.

Ngoén nglt LAD (Ladder diagram): Pay la ngon ngtt 14p trinh “hinh thang”, dang
ngdn ngit 6 hoa thich hop cho nhitmg ngudi quen thiét ké mach diéu khién logic.
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Nhung c6 mot diém can luu y d6 1a mot chuong trinh viét trén ngén ngit STL

thi ¢ thé dugce chuyén thanh dang ngén ngit LAD, FBD nhung nguoc lai thi chua

chéc vi trong tap 1énh ctia STL thi trong 2 ngdn ngir trén chua han da c6. Vi ngdn ngir

STL 14 ngdn ngit ¢6 tinh da dang nhat sau day xin gi6i thiéu chi tiét hon vé cac 1énh

trong ngon ngir nay.

2.2.7.1. Cac lénh co ban trong STL.

Céc 1énh vé logic tiép diém, bao gom.

= Lénh gan.
A Lénh thuc hi¢n phép AND .
AN Lénh thuc hién phép ANDNOT.
O Lénh thuc hién phép OR.
ON Lénh thyc hi¢n phép ORNOT.
A ( Lénh thuce hién phép AND véi biéu thuc.
AN(  Lénh thuc hién phép ANDNOT véi biéu thuc.
O( Lénh thuc hién phép OR véi biéu thirc.
ON(  Lénh thuc hién phép ORNOT véi biéu thirc.
X Lénh thuc hién phép EXCLUSIVE OR.
XN Lénh thuc hién phép EXCLUSIVE OR NOT .
X ( Lénh thyc hi¢n phép EXCLUSIVE OR véi biéu thirc.
XN( Lénh thuc hi¢n phép EXCLUSIVE OR NOT voi biéu thirc.
SET Lénh thuc hién ghi gia tri 1 vao RLO.
CLR Lénh thyc hién ghi gia tri 0 vao RLO.
NOT Lénh dao gia tri cia RLO.
S Lénh ghi gié tri 1 vao toan hang khi ma trudc do6 RLO =1.
R Lénh ghi gié tri 0 vao toan hang khi ma truéc do6 RLO =1.
FP Lénh phat hién suon 1én.
FN Lénh phat hién suon xubng.
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SAVE  Lénh chuyén noi dung cia RLO véi bit trang thai BR.

Céc 1énh vé thanh ghi ACCU. C¢6 2 thanh ghi dugc ki hiéu 1la ACCUI1 va
ACCU2. Hai thanh ghi nay cung co kich thuéc 32 bits, moi phép tinh toan trén sd
thie, s6 nguyén, cac phép tinh logic vdi mang nhiéu bit .... Péu duoc thyc hién trén
hai thanh ghi trang thai nay.Céc tip 1énh trong 2 thanh ghi ndy c6 nhiéu lénh khac
nhau gém nhiing 1énh nhu:

* Cac 1énh doc ghi va chuyén noi dung thanh ghi ACCU.

L  Lénh doc gia tri chi dinh trong toan hang vao thanh ghi ACCUL va
gia trj cli cia ACCU1 sé& duoc chuyén t6i thanh ghi ACCU2.

T Lénh cat noi dung ACCU 1 vao 6 nhé.

POP  Lénh chuyén ndi dung cia ACCU2 vao ACCUI.

PUSP Lénh chuyén noi dung cia ACCU1 vao ACCU2.

TAK  Lénh ddo ndi dung cua ACCU2 va ACCUI.

CAW Lénh dao ndi dung 2 byte cua tir thap trong ACCUI.

CAD L¢nh dao ndi dung cac byte trong ACCUI.

INVI  Lénh déo gié tri cac bit trong tir thApACCUI.

INVD Lénh déo gia tri cac bit trong ACCUI.

* C4c l1énh logic thuc hién trén thanh ghi ACCU.

AW  Lénh thyc hién phép tinh AND giita cac bit trong tir thap cta 2 thanh
ghi ACCU1 va ACCU2 v6i nhau.

AD Lénh thyc hién phép tinh AND giita cac bit trong 2 thanh ghi
ACCUI va ACCU2 véi nhau.

ow Lénh thuc hién phép tinh OR giita cac bit trong tir thap ciia 2 thanh
ghi ACCUI1 va ACCU2 véi nhau )

OD Lénh thyc hién phép tinh OR gifra cac bit trong 2 thanh ghi ACCU1
va ACCU2 v6i1 nhau.
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XOW  Lénh thuc hién phép tinh XOR giita cac bit trong tir thap cua 2
thanh ghi ACCU1 va ACCU2 véi nhau.
XOD  Lénh thyc hién phép tinh XOR gilta cac bit trong 2 thanh ghi
ACCU1 va ACCU2 v6i nhau.
* C&c 1énh tang giam ndi dung thanh ghi ACCU.
INC  Lénh ting gia tri ciia byte thap cua tir thap thanh ghi ACCU1 Ién 1
don vi.
DEC Lénh giam gia tri ciia byte thap cua tir thap thanh ghi ACCU1 xudng
1 don vi.
2.2.8. B¢ thoi gian ( TIME).
2.2.8.1. Nguyén tic lam viéc ciia by thoi gian.
B0 thoi gian (Time) hay con goi 1a bo tao thoi gian tré theo mong muébn khi c6
tin hiéu dau vao cép cho bo Time. Tin hiéu nay dugc tinh tir khi ¢6 suon 1€n & tin hiéu

dau vao u(t) chuyén tir trang thai 0 1én 1, dugc goi 1a thoi diém kich Time.

y(®

u (t)

v

PV T - bit

Thoi gian tré dit trudce

Hinh 2.20: Miéu ta tin hi¢u vao ra cia b thoi gian.
Thoi gian tré duoc khai bio v6i timer bang mot gia tri 16 bit gdm 2 thanh phan:
Do phan giai voi don vi la ms. Time S7 -300 ¢6 4 loai d0 phan giai khac
nhau la 10ms, 100ms, 1s va 10s.
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Mot s6 nguyén (BCD) trong khoang 0 dén 999, goi 1a PV (Gia trj dat trudce
cho Time).
Vay thoi gian tré = D phan giai * PV.
Ngay tai thoi diém kich Time gia tri PV (gia tri dat ) duoc chuyén vao thanh ghi
16 bit ctia Time T-Word (Goi 1a thanh ghi CV thanh ghi biéu dién gid tri trc thoi).
Time s& ghi nhd khoang thoi gian tréi qua ké tir khi dugc kich bang cach giam dan
mot cach twong tng ndi dung thanh ghi CV. Néu noi dung thanh ghi CV trg vé khéng
thi Time dd dat dugc thoi gian tré mong mudn va diéu nay s& dugc thong bio ra bén
ngoai bang cach thay doi trang thai tin hiéu dau ra y(t).
Nhung viéc thong bao ra bén ngoai ciing con phu thudc vao ting loai time khac
nhau.
Bén canh sudn 1én cua tin hiéu dau vao u(t). Time con ¢ thé dugc kich bai
suon 1én cua tin hi€u chu dong kich co tén 1a tin hi€u enable.
Va néu nhu tai thoi diém c6 suon 1én ciia tin hidu enable, tin hiéu u(t) ¢ gia tri bang 1.
Tung loai Time dugc danh s6 thir tu tir 0 t6i 255 tuy thudc vao tung loai CPU.
Mot Time dang 1am viée ¢ thé duoc dua vé trang thai cho khoi dong ban dau nho tin
hiéu Reset, khi ¢ tin hiéu x6a thi Time cling ngimg lam viéc luén. Pdng nghia voi
cac gia tri cua T-Work va T -Bit cling dong thdi duoc x6a vé 0 lac dé gia tri tic thoi
CV va tin hiéu dau ra ciing 14 0 luén.
2.2.8.2. Khai bao sw dung.
Viéc khai bao lam viéc ctia bd Time bao gom cac budc sau:
Khai bao tin hiéu enable néu muén sir dung tin hiéu chu dong kich.
Khai béo tin hiéu dau vao u(t).
Khai bao thoi gian tré mong mudn.
Khai bdo loai Time duoc st dung (SD,SS,SP,SE,SF).

Khai béo tin hi¢u x6a Time néu muon st dung ché do Reset chu dong.
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Trong cac khai bdo trén thi cac budc 2,3,4 1a bt budc phai c6. S7-300 c6 5 loai
Time duoc khai bao bﬁng cac lénh:
Timer SD (On delay timer): Tré theo sudn 1én khong nhd.
Timer SS ( Retentive on delay timer): Tré theo suon 1én c6 nhd.
Timer SP (Pulse timer): Timer tao xung khong c6 nhg.
Timer SE (Extended pulse timer): Timer tao xung cé nho.
Timer SF (Off delay): Timer tré theo sudn xudng.

2.2.9. BO PEM ( COUNTER ).

2.2.9.1. Nguyén tic lam viéc ciia bp dém ( Counter ).

Counter 13 bo dém thuc hién chuc nang dém suon xung cua cac tin hiéu dau
vao. S7-300 c6 tdi da 256 Counter, ky hiéu Cx trong d6 x 1a s6 nguyén trong khoang
tir 0 t6i 255. Nhimg bd dém cua S7 -300 déu c6 thé ddng thoi dém tién theo suon 1én
cia mdt tin hiéu vao thr nhat, ky hiéu 1a CU (Count up) va dém Iui theo sudn 1én cua
mot tin hiéu vao tht hai, ky hiéu 1a CD (Count down). B6 dém con c¢6 thé duoc dém
bang tin hiéu chil dong kich enable khi ma tin hiéu chu dong kich co tin hiéu dong
thoi tin hiéu vao CU hodc CD thi bo dém sé& thyc hién tin hiéu dém twong tng.

S6 suon xung dém duoc ghi vao thanh ghi 2 byte ciia bo dém,goi 1a thanh ghi
C-Work.Noi dung ciia C-Work duoc goi 1a gia tri dém tirc thoi ciia bo dém va ky hiéu
bang CV (current value). Bo dém bao trang thai ctia C-Work ra ngoai qua chan C- bit
ctia nd. Néu CV# 0 thi C- bit ¢o gia tri bang 1. Nguoc lai khi CV = 0 thi C- bit c6 gia
trj bang 0. CV ludn 1a gia tri khong am bo dém s& khong dém 1ui khi ma gia tri CV =0.

Khac véi Time gia tri dat truée PV (preset value) ctia bd dém chi dugc chuyén
vao C-Work tai thoi diém xuat hién sudn 1én cia tin hiéu dit (set- S).

Bo dém c6 thé duoc xo6a chu dong béng tin hiéu x6a (Reset- R ). Khi bo dém

duoc x6a ca C-Work va C- bit déu nhan gia trj 0.
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2.2.9.2. Khai bdo sw dung counter.
Bo dém trong S7-300 c6 2 loai d6 1a d¢ém tién (CU) va dém lui (CD) cac budc
khai bao sir dung mot bo dém counter bao gdm céac bude sau:
Khai bao tin hiéu enable néu mudn str dung tin hiéu chu dong kich hoat.
Khai bao tin hiéu dau vao CU duoc st dung dé diém tién.
Khai bao tin hiéu dau vao CD duoc str dung dé dém Iui .
Khai bdo tin hi€u (Set) va gia tri dat trude (PV).
Khai bao tin hi¢u x6a (Reset).
Trong do it nhét budc 2 hodc buéde 3 phai duoc thuc hién.
Ngoai ra con ¢6 1énh vé doc ndi dung thanh ghi C-Word.
L <Tén counter >/ Poc gi trj dém tirc thoi dang nhi phan vao thanh ghi
ACCUL1.
LC <tén counter > // Poc gia tri dém tuc thoi dang BCD vao thanh ghi
ACCU 1.

Két luin.

Ngoai cac kién thirc co ban ma ta da trinh bay con c6 cac phan gidi thiéu vé
cach st dung diéu khién con tré. Cac cach huéng dan lap trinh chi tiét hon vé 1ap trinh
tuyén tinh,]ap trinh c6 cu tréc....Va cac cach st dung cac khéi OBx, SFC, SFB, SDB,
FC, FB..... Trong thu vién c6 san ciia chuong trinh ma ta co thé st dung véi muc dich
ciia chuong trinh minh dung, va con c6 thém cac kién thic vé diéu khién mo, diéu
khién PID, diéu khién dong co budc duge ing dung trong cac module diéu khién chirc
nang cua PLC S7-300.

Ta ciing can tim hiéu vé cach cai dat phan mém chuong trinh, cach Crack phan
mém, cac cach thao tac tao va 1ap trinh mdt chuong trinh vai cach 14p trinh khac nhau
ma ta dung, cach két nbi may tinh, thiét bi lap trinh voi PLC.. Dé thao tac dua chuong
trinh 1én PLC hay 14y chuong trinh tir PLC xubng, cach sira chita, sao luu dit liéu khi
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1ap trinh va cudi cing 1a cach ghép ndi mang truyén thong giam sat, hé thong bao vé
mat khau cho chuong trinh.

Ta ciing c6 thé két hop chuong trinh véi cac chuong trinh mé phong nhu PLC-
SIM, SPS-VISU.... Pé kiém tra do chinh x4c ciia chuong trinh tranh phai sira doi
chuong trinh nhiéu 1an trén PLC. Ta c6 thé tham khao cac cach 1ap trinh bac cao khac
nhu S7 - SCL, S7 - GRAPH, S7 - PDIAG, S7 - PID.,... Bé nang cao tinh linh hoat xtr

1y chuong trinh mdt cach da dang.
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CHUONG 3: CHUONG TRINH PIEU KHIEN

3.1. Gioi thiéu b dat thoi gian da chire nang
Do mot s6 yéu td chu quan ma khi van hanh ma hé thong rung xa bui khong

duoc chay theo ding thoi gian quy dinh dan t6i luong bui duoc rii xuéng qua nhiéu

dan t6i tre 1ap clra vao ctia khi bui lam giam cong suét thié€t k€ cua hé thong loc bui. Vi

vay & day em lap thém mot timer s€ tu dong khaoi dong hé thong rung xa bui khi du
thoi gian quy dinh. Ta chon bd dat thdi gian da chiee nang AT8N véi thdi gian
dat la 8h.

DIN W48 x Ha8mm, Solid-State, Bo dat thoi gian da chifc nang

"Dic diem

Vi hoh vdi gk nguon clp o
2~ JOVAC 060z / 24 - 240VDC 12VDC 3

C6 ohiew hoat dong ng6 ra (6 logi b do)
O i (6o i i)
1 Thi san e khien rong (0, 05ty - 100gid)
0D ding cli dit th sian, diithd ion, che 0 hoat dong ngd r
0 Chi thi LED béa trong cho trang thii nsd ra
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AT|(| 11 ||DN

hoat d0ng ngd ra

Time linu contact 2c hodc Time
limit contact ¢ vdi Instantaneous DN
contact ¢ bdi [ta chion ché 46

Time [imit 2¢

EN

Time limit 1c,
Instantaneous contact 1¢

8 |Loar phug § chin

1

Loai plug 11 chin

Al |B6 dat thdi gian Analog

AT

Bo diit thdi gian Analog

#Socket vén cin: PG-0] PS-08

0 Thong 50 k§ thudt

% Socket véu clu: PG-11, PS-11

$Phdn 6 d1m (T7) 1 chfc nhog dude g lp

Model ATEN ATTIDN ATHEN
Chi: nfng Bo ditthel zian d chifc nlng
Dicl i i ko il ( 03giby - 100gid

Nguda ¢fp 24=240VAC 50/60Hz / 24=240V0C, 1200
D1 dien dp cho phép 90- 110% dien dp dinh mee

(bog euft i thy Khodng. 3.3VA (24-40VAC 60Hz), Khodng. 1.5W (24-240VDC), Khodng. 0.5W (12VDC)
Thel i rd v Max, 100ms

Bty (V00 START

fabdy (Nghvio INERT — Hin, S0ms
v g o RECET

i bl AT Ny ok dpe T Eragnpln e i, 110

Ny AT - Bién p it Max 03V

i Nabvio RECET Trd Endang b mach: M, 100k &
Lod1 hoat dong Lo Power ON St Lodi Signal ON Start
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Time imit contact DPOT{2c),
. 1| Time it eontaet DPDT (L) 4 Time [t SAOT(1¢]
M.D ! ﬁf?&m '-:ﬁialn-:c-ula -.'n:n'.a-.'ll DPDT(1e] Time it DT 22 I|r|.'.r~r'.|:::|llirr.:.tll::'_.tﬁli';wrhi;r': SPDT(Le)
:hli” b a chon mode hoat dng ngd
0 —
ﬁ;ﬁﬁf IVAC i diat
Tubitho[ Co kb Miz. 100,000 Ln bogt dég
Reliy | it Min. 100,000 Ln hoat déng (CAng sultdinh mfc cda iép diém)
L Hip L Mas, +0.3
L3 chi it Max, 5% £0.0sec
Lbidien dp Max, £05%
L3 nhiét do My, +24
Dién frd cdch dign bin, 100ME {at 500VDC)
D bén ditn mbi 2000VAC 30/60Hz frong | pht
D5 bén chéng nhidn * 2KV nhif s6ng vubng (d0 rong xung: | #) bai nhidu do miy mée
Chin |Cdkhi 0.75mm biéa d tha 58 10 - 558z tréo mbi phdng X, Y, Z tong | gid
dong |5t cf 0. 5mm bién 86 tho =8 10 - S5Hz trén mbi phdng X. Y, Z tromg 10 pht
Vi |Cokh /5" (Kholng. 306) trén m¥i phtdng X Y, 2 tromg 3 Lo
chim |5 c 100/s" (Khodag. 106 trén mfi photdng X Y, Z trong 3 o
Nhiet do méi tréing =10 = +557(d trang thd: khéng déng)
Nhigt do I trf =25 = +657 (0 trang thdi khong dbng)
B fm mé ifng % -~ BRH
Titu chul (E n“us mm
Trong hidng Khodng. 1005
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mSo do két noi
' ATEN
®[A]. [F] mode

PAI HOC DAN LAP HAI PHONG

5 1@ ®_1 CONTACT:

E Q
(Time limit 1} (? » @®

WA 34
= t RESISTIVE LOAD

(Time limit 1c)

[ Dinh dang mat trude

LED nguon / Hoat dong
(Hoat dong dinh thdi: Nhip nhdy
Dirng dinh thdi: LED ON)

Hién thi ddi thdi gian

Lfa chon ddi thdi gian
(Thay doi ddn vi
thdi gian trén 4 vong)

Ddn vi thdi gian

LED ngb ra
[Hoat dong ngo ra Time limit (ON): Light ON]

—— Hién thi ché d6 hoat dong

ATS
{ (A, A1, B, F, F1, I mode)

AT11DN/AT11EN
(A, F,F1,C, D, I mode)

(sec, min, hour, 10h)

Lu'a chon ché do hoat dong

] Ché do hoat dong ngo ra cua moi model
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Hién thi Che d6 hoat d6ns n=d ra
POWER ON DELAY
A1 POWER ON DELAY 1

POWER ON DELAY 2

F FLICKER (OFF START)
F1 FLICKER 1 {ON START)
1 INTERWAL

mChé dé hoat dong ngd ra (ATSN)

t: Thefi gian chi dit,t » t=a, Rt: Thdi gian trd vé (Max. 100ms)

Biéu dé thdi gian

‘ Ché db

POWER ON
DELAY MODE

Fower 2=7

Time limil contact NG =4
(8=5)

Instantaneous contact NO 1-3
(8=6)

Time limit output operation LED

Operation/power LED

POWER ON
DELAY 1 MODE
(Ngd ra One-shot)

Power 2=7
Time limit contact NC 8-5

Mme limit contact NO 8=6

Instantaneous contact NC 1—4

Instantaneous conlact NO 1=3

Time limit cutput operation LED

Operation/power LED ™ No5 3 One-shot duide 8 dinh 0,5gidy
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Fower 2=7
Time limit contact NC 8=5

Time limit contact NO -6

POWER ON Instantaneous contact NG 1=4
DELAY 2 MODE

Instantaneous contact NO 1=3

Time limit cutput eperation LED

Operation/power LED

Power 2—-7

Tima limit contact NG 1=4
(8=5)

Time limit contact NO 1=3

FLICKER MODE (8=6)

Operation/power LED

Time limit output operation LED

Power 2-7

Time limit contact NC 8=5

Time limit contact NO 8=6

FLICKER 1 Instantansous contact NC 1—4
MODE Instantanecus contact NO 1=3

Time limit output operation LED

Operation/power LED

Fower 2=7

Time limit contact NC 8=5
Time Imit contact NO 8—6
INTERVAL Instantaneous contact NC 1=4

MODE [nstantaneous contact NO 1=3

Time limit cutput eperation LED

Operation/power LED

#Khi si¥ dung ché d6 hoat d6ng ngd ra F, F1, néu thdi gian dudc chi dit qud ngin, ngd ra c6 thé khéng [im viéc ding din,
Hiiy cai dit thdi gian it nhit I3 trén 100ms.
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So d6 dau dién timer

PAI HOC DAN LAP HAI PHONG

@ @ AC220V
®© ® O
RL1
AC220V
3.2. So d6 dién ctia hé thong rung xa bui
3.2.1.8 o d‘é‘ diéu khién
a. Soodo dau vao ra PLC
24V
stag{ StOH QF1\ QF3\ QF5 \ QF7\ QF9\ QF11 QF13\ QFIK QF19
6ES7322-1BLOO-OAAO
o) le ] e Do) Lo ] Do e ] Lo ] o] ]
oV | | | | | | | | | |
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24V
‘QFZI ‘ QF23 ‘QF25 ‘QFQ ‘ QF2 ‘QFIS ‘QF:‘} ‘RLI RL2 L3 L4 RL5
6ES7322-1BLOO-OAAO
QL3 Q4 Qs QL6 Q17 Q0 Q1 Q2 Q23 Q4
(o] [=] [=] o] [e] [o]l=] [=] [=] [=]
ov \ \ \ \ \ \ \ \ \ \
24V

YRL6YRL7YRL8 RL9 YRLI(X RLIIY RLIZYRLBYRLMY RL15:RL16

6ES7322-1BLOO-0AAO

K21 K22 K23 K24 K25 K26 K27 K28 K29 K30 K31
ov
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b. Sor d6 dién cua khéi dong tie chap hanh

20V

kI) k2) K3 k4 kS koY k7, K8 K9 k10, kT k12\ k13 kl4 kIS

o] o ] ] ] | J

]leO [] kMl []}d\m []kMB[] kM14 []leS [

| E—

0V
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20V

k16 k17)K18) K19 K20) k21) k221K23) Kk24) k25 k26) K27\ k28, K29 K30

KMIG | KMIT | KMIS| KMI9 | kM20| KM2I| KM22 | kM23|  kM24| KM2S|  KM26| kM27|  KM2§  KM29|  kM30

0V
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c. So' d6 d4u role trung gian

220V

QF& QF3Y QFSK QWK QF9K QFX QF& QF17K QFI9K QFQIK QF23K QFZSK QF27K QF29K QF15Y QF3&

RLI RL2 RL3| RL4| RLS RL6| RL7| RLS RLY | RL

=

RLIT| RLI2Z] RLI3| RLI4| RLIS| RLI6

0V
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3.2.2. So d6 mach Iwc

A
B
C
L
QFl\ QFZ\ QF]‘ QF4‘ QFS\ QF6~ QF7~ 0B QR \ QFII[*
kMI kM2 kM3 kM4 kM5 kM6 kM7 kM8 kM9 kM1
M M M M M M M M M M
3 3 3 3 3 3 3 3 3- 3

AC380V/LIKW  AC380V/0,15KW  AC380V/1,IKW AC380V/0,15KW AC380V/1,IKW AC380V/0,15KW AC380V/1,IKW AC380V/0,15KW AC380V/1.IKW AC380V/0, 1SKW
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QHI\ QF12 QFI}\ QF14! QFIS! QF16! QFI7! QFI8! QF19! QF20!
kMI11 kM12 kM13 kM14 kMI15 kM16 kM17 kMI8 kM19 kM20
M M M M M M M M M M
3~ 3~ 3m 3~ 3w k. 3 3~ 3~ 3n
AC380V/1,1IKW AC380V/0,ISKW  AC380V/1,IKW AC380V/0,15KW AC380V/7.5KW AC380V/0,15KW AC380V/1,IKW AC380V/0,15KW AC380V/1,IKW AC380V/0,15KW
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QR21 QF22 QF23 QR4 QR25 QF26 QR27 QF28 QF29 QF30
kM21 km22 kM23 kM24 kM25 kM26 kM27 kM28 kM29 kM30
M M M M M M M M M M
3m 3m 3~ 3~ 3~ kM 3~ 3~ 3~ 3~
AC380V/LIKW  AC380V/0,ISKW  AC380V/I,IKW AC380V/0,15KW AC380V/1,IKW AC380V/0,15KW AC380V/1,1IKW AC380V/0,15KW AC380V/1,1IKW AC380V/ 7.5KW
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3.3. Chwong trinh diéu khién rung xa bui ctia hé thong loc bui
3.3.1. Cac dau vao ra cua PLC
a. BDau vao input

Ki hiéu | Tén Chirc nang

start 10.0 | kh&i ddng hé théng

stop 10.1 | Dirng hé thdng

QF1 10.2 | Tiép diém thwéorng dong ciia Atomat déng co xa bui khoang 1
QF3 10.3 | Tiép diém thworng dong ciia Atomat ddng co xa bui khoang 3
QF5 10.4 | Tiép diém thweng dong ciia Atomat ddng co xa bui khoang 5
QF7 10.5 | Tiép diém thwérng dong ciia Atomat ddng co xa bui khoang 7
QF9 10.6 | Tiép diém thweng dong ciia Atomat ddng co xa bui khoang 9
QF11 |10.7 | Tiép diém thwerng déng ciia Atomat ddng co xa bui khoang 11
QF13 |I11.0 | Tiép diém thworng déng ciia Atomat ddng co xa bui khoang 13
QF17 |I11.1 | Tiép diém thuwong déng ciia Atomat ddng co xa bui khoang 17
QF19 |I11.2 | Tiép diém thwdrng dong ciia Atomat ddng co xa bui khoang 19
QF21 |11.3 | Tiép diém thworng déng ciia Atomat ddng co xa bui khoang 21
QF23 |11.4 | Tiép diém thworng dong ciia Atomat ddng co xa bui khoang 23
QF25 |I11.5 | Tiép diém thwerng dong ciia Atomat ddng co xa bui khoang 25
QF27 |11.6 | Tiép diém thuwdrng déng ciia Atomat ddng co' xa bui khoang 27
QF29 |I11.7 | Tiép diém thworng déng ciia Atomat ddng co' xa bui khoang 29
QF15 |12.0 | Tiép diém thworng déng ciia Atomat ddng co tai bui 15

QF30 |12.1 | Tiép diém thworng déng ciia Atomat ddng co tai bui 30

RL1 12.2 | Tiép diém thuwérng mé ctia ROLE trung gian 1

RL2 12.3 | Tiép diém thwdng dong ctia ROLE trung gian 2

RL3 12.4 | Tiép diém thwong dong ciia ROLE trung gian 3

RL4 12.5 | Tiép diém thwong dong ctia ROLE trung gian 4

RL5 12.6 | Tiép diém thwerng dong ctia ROLE trung gian 5

RL6 12.7 | Tiép diém thwdng dong ctia ROLE trung gian 6

RL7 13.0 | Tiép diém thwdrng dong ctia ROLE trung gian 7

RL8 13.1 | Tiép diém thwérng dong ctia ROLE trung gian 8

RL9 13.2 | Tiép diém thweng dong ctia ROLE trung gian 9

RL10 |13.3 | Tiép diém thwdng dong ciia ROLE trung gian 10

RL11 13.4 | Tiép diém thwdng déng ctia ROLE trung gian 11

RL12 |[I13.5 |Tiép diém thuwérng dong clia ROLE trung gian 12

RL13 |13.6 | Tiép diém thwdng dong ciia ROLE trung gian 13

RL14 |[13.7 |Tiép diém thuwdng dong clia ROLE trung gian 14

RL15 |14.0 | Tiép diém thwdng dong ciia ROLE trung gian 15

RL16 14.1 | Tiép diém thwdng déng ctia ROLE trung gian 16
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b. Cac tin hiéu dau ra

Kihiéu | Tén Chlrc nang
K1 Q0.1 |DPiéu khién déng co xa bui khoang 1
K2 Q0.2 | Bbiéu khién déng rung bui khoang 1
K3 Q0.3 | Piéu khién déng co xa bui khoang 2
K4 Q0.4 | Biéu khién déng rung bui khoang 2
K5 Q0.5 | DPiéu khién déng co xa bui khoang 3
K6 Q0.6 | Biéu khién déng rung bui khoang 3
K7 Q0.7 |Diéu khién déng co xa bui khoang 4
K8 Q1.0 |PBiéu khién déng rung bui khoang 4
K9 Q1.1 | Piéu khién ddng co xa bui khoang 5

K10 Q1.2 | Dbiéu khién ddng rung bui khoang 5

K11 Q1.3 |Diéu khién ddng co xa bui khoang 6

K12 Q1.4 |Dbiéu khién ddng rung bui khoang 6

K13 Q1.5 |Piéu khién déng co xa bui khoang 7

K14 Q1.6 | Piéu khién dong rung bui khoang 7

K15 Q1.7 |Diéu khién déng co tai bui mang 1

K16 Q2.0 |Dbiéu khién déng co xa bui khoang 8

K17 Q2.1 |Dbiéu khién ddng rung bui khoang 8

K18 Q2.2 | Piéu khién déng co xa bui khoang 9

K19 Q2.3 | biéu khién déng rung bui khoang 9

K20 Q2.4 | Piéu khién déng co xa bui khoang 10

K21 Q2.5 | Diéu khién déng rung bui khoang 10

K22 Q2.6 | Piéu khién déng co xa bui khoang 11

K23 Q2.7 | biéu khién déng rung bui khoang 11

K24 Q3.0 | Piéu khién dong co xa bui khoang 12

K25 Q3.1 | biéu khién ddng rung bui khoang 12

K26 Q3.2 | biéu khién déng co xa bui khoang 13

K27 Q3.3 | biéu khién ddng rung bui khoang 13

K28 Q3.4 | Piéu khién déng co xa bui khoang 14

K29 Q3.5 | Piéu khién dong rung bui khoang 14

K30 Q3.6 | Piéu khién dong co tai bui mang 2

K31 Q3.7 | Coibdao sw cbd
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3.3.2. Chwong trinh diéu khién
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KET LUAN

Thoi gian 12 tuan lam dé tai khong phai 1a dai dé em co thé hé thong toan bo
kién thuc cdc thdy co da giang day cho em. Nhung thoi gian dé gitp em tim hiéu va
ti€p thu nhitng kién thiic co ban sau:

Tim hiéu duoc phan ciing phan mém ctia PLC- S7-300 tir d6 riit ra
nhitng vu nhugc diém va nhing ing dung clia n6 trong thuc té.

Két hop véi lam viéc thuc t€ tai cong ty C6 Phan Thép Dinh Vi, dé dua ra
chuong trinh va cac giai phap giip nang cao hiéu qua cta hé thong loc bui.

Tuy nhién do thoi gian ¢6 han nén khong tranh dugc nhitng thiéu xot .
Mong dugc su dong gép y kién clia thiy ¢ va cdc ban, dé cho dé tai dugc hoan thién
hon nita.

Em xin chan thanh cam on su chi bao tan tinh cta th.s Nguyén Dic Minh da

gitp em hoan thanh d6 an nay.
Sinh vién thuc hién.

Nguyén Canh Duong
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