BO GIAO DUC VA PAO TAO
TRUONG PAI HQC DAN LAP HAI PHONG

™

1SO 9001:2015

NGHIEN CUU TONG QUAN VE HE THONG
BOM TRONG CONG NGHIEP. THIET KE HE
THONG BOM LUAN PHIEN PIEU KHIEN BANG
PLC VA BIEN TAN

PO AN TOT NGHIEP BAI HOC HE CHINH QUY
NGANH PIEN TU BPONG CONG NGHIEP

HAI PHONG - 2019




BO GIAO DUC VA PAO TAO
TRUONG PAI HQC DAN LAP HAI PHONG

1ISO 9001:2015

NGHIEN CUU TONG QUAN VE HE THONG
BOM TRONG CONG NGHIEP. THIET KE HE
THONG BOM LUAN PHIEN PIEU KHIEN
BANG PLC VA BIEN TAN

PO AN TOT NGHIEP BPAI HOC HE CHINH QUY
NGANH DIEN TU BPONG CONG NGHIEP
Sinh vién:Vii Qudc Tudng

Nguoi huéng dan: Th.S Pinh Thé Nam

HAI PHONG - 2019




Cong hoa xa hdi chu nghia Viét Nam
Poc l1ap — Tw Do — Hanh Phic

BO GIAO DUC VA PAO TAO
TRUONG PAI HOC DAN LAP HAI PHONG

NHIEM VU DPE TAI TOT NGHIEP

Sinh vién : Vii Quc Tuéng — MSV : 1412101058

Lop : BC1802- Nganh Pién Ty Dong Cong Nghiép

Tén dé tai : Nghlen ctru tong quan vé hé thong bom trong cong
nghiép. Thiét ké hé théng bom luan phién diéu khién biang PLC
va bién tan



NHIEM VU PE TAI

1. Noi dung va cac yéu cau can giai quyét trong nhiém vu dé tai t6t nghiép (
vé 1y luén, thuce tién, cac s6 liéu can tinh toan va cac ban vé).



CAC CAN BQ HUONG DAN PE TAI TOT NGHIEP
Nguoi hudng dan tht nhat:

Ho va tén : Pinh Thé Nam

Hoc ham, hoc vi : Thac S1

Co quan cong tac Truong Pai hoc dan 1ap Hai Phong
No6i dung huéng dan : Toan bd dé tai

Ngudi hudng dan thi hai:

Ho va tén

Hoc ham, hoc vi

Co quan cOng tac
No6i dung huéng dan :

Pé ta‘ti‘tét nghiép dugc giaongay  thang nam 2018.
Yéu cau phai hoan thanh xong trudc ngay......thang......ndm 2019

ba nhan nhiém vu B.T.T.N ba giao nhi¢ém vu B.T.T.N
Sinh vién Can bo huéng dan B.T.T.N
Vii Qudc Tudng Th.S Pinh Thé Nam

Hai Phong, ngay........ thang........ nam 2019

HIEU TRUONG

GS.TS.NGUT TRAN HUU NGHI



CONG HOA XA HOI CHU NGHIA VIET NAM
Doc lap - Tw do - Hanh phic

PHIEU NHAN XET CUA GIANG VIEN HUONG DAN TOT NGHIEP

Ho va tén giang vién:

Don VI CONZ LAC: oo e e

Ho vatén sinh vién: ... Chuyén nganh: ..........cccoccieiininnn

No6i dung huéng dan:

2. Panh gia chat lugng ciia d6 4n/khéa luin (so v6i ndi dung yéu ciu da dé ra

trong nhiém vu D.T. T.N trén cic mit Iy ludn, thue tién, tinh toan s6 liéu...)

3. Y kién ciia giang vién hwéong din tot nghiép

Puoc bao vé , N
|:| Khong dugc bao vé |:| biém huong dan |:|

Hai Phong, ngay ... thang ... nam ......
Giang vién huwéng dan
(Ky va ghi v6 ho tén)



CONG HOA XA HOQI CHU NGHIA VIET NAM
Doc 1ap - Tw do - Hanh phuc

PHIEU NHAN XET CUA GIANG VIEN CHAM PHAN BIEN

HO VA tN GIANG VIENI oot
Don Vi CONZ tAC: e s s
Ho va tén sinh vién: .. Chuyén nganh: ...,

DE A1 Ot NZRIEP: oottt st eeaeee s e

3. Y kién cia giing vién cham phan bién

Puoc bao vé

Khong dugc bao vé Diém hudng dan

Hai Phong, ngay ... thang ... nam ......
Gidng vién cham phan bién
(Ky va ghi ro ho tén)



MUC LUC

0] (6] (5 57N 6 TR 1
(0] 5 160 25 OO PO 2
TONG QUAN VE HE THONG BOM ....co.oooiuieeeeeeeeeeeeeeeeeee ettt ettt en oo 2
1.1.TONG QUAN VE BOM .....oooiiiiiiiisieeeseee et es ettt sttt st st enen s sen s 2
1.1.1. KRAT THEM V& DOML ...ttt n st en s eeen et en s eenenenees 2

| A o T3 0 (o T2 oo 4 2

1.2. CAU TAO VA NGUYEN LY HOAT DONG CUABOM ........cooevovureieeiereisensieesieesensenenisnenes 3
1.2.1. CAU B0 DOTIL. et e et e ettt e et en s e et et s s et en s e et eneneneens 3
1.2.2. Nguyén 1y hoat dONg Clla DOML......coivviiiiiiiiiiis e 5

1.3. SO DO KHOI VA CAC PHAN TU QUAN TRONG CUA BOM ......coouiviiieieeeeeeeeeeeeeeeen. 8
1.3.1. 50 d0 va phan tir quan trong trong hé thong BOM...........c..eveeeeeeverreeeeeseeieeeeeee s, 8
1.3.2. Phuong phap ting luu lwong va cot 4p trong hé thdng bom ..........cc.vvvvveeeieeieeeeeeeeeeens 10

(@) 3 16101 € 3OO 13
TONG QUAN VE PLC VA BIEN TAN ....ooiiiiiiititeeeeeeeeeetees st es sttt s s ess s 13
2.1. GIO THIEU VE BIEN TAN LS(IG5A) .....ciieieiceeeeesesieeessesseeeesssessesessssessesassssenasnessensensanennon 13
2.1.1. 1081 230V (0.5-54) cooovoeeeeeeeeeeeeeeseese ettt ettt 14
2.1.2. 1081 460V (0.5-5AHP) ....oooveeieeecesieeeeeeeee ettt 14
2.1.3. Céc ddc tinh wu VISt cla DIENTAN.........c..ceviverceetieeeiee et 14
2.1.4. Cac ky hibu trén mat GBUKNIEN ..........cv.evevieeeeeeteeseee et 16
2.1.5. Cai ddt va thay d01 CAC thONESD ...v..vveeeeereciceeseeseieeeesesses s e sesessee s ses st teneesee s seneenens 17

3 BT X 1 SOOI 19

2.2. GIOI THIEU CHUNG VE BO DIEU KHIEN LOGIC PLC S7 —200 .....c.covvvereesiersrereeenenennes 24
2.2.1. Cau triac chung ctia plc 7 —200........ccveuereeeeiceeieeesieseiesesiesesesesees s eseesess s sssssessnessnens 24
2.2.2. Thue hi€n ChuONGLINN.....ouviiiiiiiii e sbree e e e aae 30
2.2.3. Phuong phap 18p trinh VOIPIC .......eviiiiiiieiiie e 31
2.2.4. Céc 1énh co ban plc simatic $7-200.........ccciiriiiiieiieie e 32

(0] 5 160).(€ 2 20T 49
THIET KE MO HINH HE THONG .......oovieiieeieeceies et ten s ssnesssses s, 49
3.1. YEU CAU CONGNGHE .....c..otieeeeeoeeeeeeeeeee ettt en s 49
3.2. SO DO MACH DONG LUC ...ttt n e 50
3.3.SO DO KET NOIPLC ..ottt sttt nen s 51
3.3.CHUONG TRINH BDIEUKHIEN ........ccvtiiitiisiiriesiresesesiesesessesessess s ssesessesessenessenssssnsnsnes 53

KET LUAN . ..ottt ettt ettt ettt et ettt ettt ettt e et ee et e et e s et et st et et et ee et enenenns 59



LOI NOI PAU

Ngay nay trudc su phat trién ctia khoa hoc ky thuat viéc ap dung
khoa hoc cong nghé vao trong thyc té san xuat dang duoc phat trién rong rai
ca vé quy md 14an chat lugng. Trong d6 nganh ty dong hoa chiém mot vai
trd rt quan trong khong nhitng 1am giam nhe strc lao déng cho con ngudi
ma con gop phan rat 16n trong viéc nang cao ning xuat lao dong, cai thién
chét luong san phém, chinh vi thé ty dong hoa ngay cang khrfmg dinh duoc
vi tri cling nhu vai trd ciia minh trong cac nganh cong nghi¢p va dang dugc
pho bién rong rii trong cac hé thdng cong nghiép trén thé gidi noi chung va
¢ Viét Nam noi riéng.

Chiém mot vi tri kha quan trong trong nganh ty dong héa do 1a ky
thuat diéu khién logic PLC. N6 di va dang phat trién manh mé va ngiy
cang chiém vi tri quan trong trong cic nganh kinh té qudc dan. Khong
nhiing thay thé cho k¥ thuat diéu khién bang co cau cam hoic k¥ thuat role
truée kia ma con chiém linh nhiéu chirc ning phu khéc nita. Bén canh dé
viéc su dung bién tan dem lai cho chung ta rat nhiéu loi ich, dic biét nhat
cta hé truyén dong bién tin — dong co 13 co thé diéu chinh vo cip tdc do
dong co thay doi theo ¥ mudn trong mot dai rong.

Xuit phat tu thuc té do, trong qua trinh hoc tap tai truong dai hoc
Dan Lap Hai Phong, em di duoc nhan d6 an v&i dé tai la: “Nghién ciru
tong quan vé hé théng bom trong cong nghiép. Thiét ké hé théng bom
Iudn phién diéu khién bang PLC va bién tin”.

Db an bao gdm cac ndi dung sau:

Chuong 1: Tong quan vé hé théng bom

Chuong 2: Téng quan vé PLC va bién tan
Chuong 3: Thiét ké mé hinh hé thong.



CHUONG 1.

TONG QUAN VE HE THONG BOM

1.1.TONG QUAN VE BOM

1.1.1. Khai niém vé bom

Bom 13 loai may thuy luc dugc st dung dé van chuyén chat long (nuéc,

dau, hoa chat...) tir noi thap 1€n noi cao hodc tr no1 nay dén noi khac.

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

duong dng.

Ning luong cap cho chit 1ong thudng dugc 14y tir nhiéu ngudn khac
nhau nhu: May nd, may hoi nuéc... Tuy nhhién trong céc tram nhiéu bom
hién nay dong ning cip cho cac bom dugc lay tir dong co dién, viéc nay cho
phép cac bom lam viéc trong nhiéu ché d6 khac nhau va don gian hon cho

nguoi cong nhan vanhanh.

bicu kién lam viéc ctia cac bom rat khac nhau: Trong nha, ngoai troi, do
am cao, nhiét do cao... Do vay, tuy theo yéu cau ma vat li¢u ché tao cac bom

va co cau truyén dong phai chong chiu dugc véi mbitruong lam viéc.

Ngay nay bom dugc st dung rong rai trong sinh hoat va cac nganh cong
nghiép vi nhiém vy quan trong cta n. Hién nay nhiéu nha mdy xi nghiép coi
bom 14 phu tai s6 1, néu hé théng nay ngimg hoat dong s& gy thiét hai 16n vé
kinh té, gian doan hodc ngimg san xuit, anh huong dén ning suit va gia thanh

san pham.
1.1.2. Phan loai bom

C6 nhiéu cach dé phan loai bom nhung thong thudng ngudi ta dua vio

nguyén ly lam vi¢c va cau tao.



Néu phan loai theo nguyén 1y lam viéc hay cdch cdp nang lrong thi phan
chia thanh 2 loai:

Bom thé tich: Pic diém ciia bom nay 1a khi lam viéc thi thé tich khong
gian lam viéc thay d6i nho chuyén dong tinh tién cia pittong (bom pittong)
hay nhd chuyén dong quay cia rotor (bom rotor). Do su chuyén déng cua
pittdng va rotor 1am cho thé ning va ap suét chat 16ng ting 1én nghia 14 bom

cung cap ap ning cho chétlong.

Bom dong hoc: Trong loai bom nay chat 1ong duoc cip dong ning tir
bom va ap suét ting lén. Chét long qua bom, thu dugc dong niang nho sy va
dap cua cach quat (bom ly tdm, bom hudng truc) hay canh bom hodac nho ma
sat cia tac nhan lam viéc (& bom xody 16¢, bom tia, bom chan dong, bom vit
x0dn, bom suc khi) hoac nho tac dung cua truong dién tir (bom dién tir) hay

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

Bom canh quat: Trong bom nay ta thuong gap bom ly tam va ing dung
nhiéu nhit trong bom nudc. Bom ly tdm duoc st dung rong rii trong cong
nghiép va doi sébng vi chung mang wu diém: Két cAu nho gon, lam viéc tin
cay, bén, cOt &p cua bom cao dat té1 hang trdm mét, hi¢u suat bom tuong ddi

cao.
Bom pittong: Thuong gip trong hé thong bom dau, bom nudc. ..

Bom rotor: Ung dung trong bom dau, hoa chat hodc chit bom ¢ dang

bun...

1.2. CAU TAO VA NGUYEN LY HOAT PONG CUABOM
1.2.1. Céu tao bom

Cac bom co6 cau tao rat khac nhau, dudi day la cau tao cua hai loai bom

thuong gap nhat 1a bom ly tdm va bom pittong:



Bom ly tdm: Céu tao bom ly tim duoc thé hién dudi hinh v& 3.1

Bo phan canh dan cua bom 1a bd phan quan trong nhat ctia bom, bd phan

nay c¢6 anh hudng dén hiu suat lam viéc ciia bom.

= NN

Hinh 1.1: Cau tao bom ly tim

1: Banh cong tac, 2: Truc bom, 3: By phdn dan hwong vao, 4: Bo phdn
dan hwéng ra, 5: Ong hif
Bom pittong: So d6 bom pittdng c6 chuyén dong tinh tién duoc md

ta nhusau:

Hinh 1.2: So d6 ciu tao bom pittdng

1: Pitténg, 2: Xilanh, 3: Ong hut, 4: Van I chiéu, 5: Ong ddy



1.2.2. Nguyén ly hoat dong cua bom
a. Nguyén ly hoat dong ctiia bom lytam

Vi cac loai bom khac nhau thi ¢6 nguyén 1y hoat dong khac nhau, duédi

day 1a nguyén Iy hoat dong ctia bom lytam:

Trudc khi cho bom hoat dong ta phai mdi nuéc vao budng bom va ong

hut, nude nay duoc giit trong dng hut nho vangiit nude 5.

Sau khi moi nude ta tién hanh cho déng co kéo bom hoat dong, lac nay
thong qua co ciu truyén dong lam canh bom quay. Duéi tac dung cta lyc ly
tim nudc duge day ra duong dng dan voi 4p suat cao dong thoi phia éng hat
lai tAm canh quat duoc tao nén ving ap suét bang 0, dudi tac dung cta ap suét
16n trong bé chira nuéc dugc day qua van giit nudc va nén budng bom dién
vao chd tréng ving chan khéng. Viéc nay dugc dién ra lién tuc canh quat
bom quay ddy nudc ra ngoai va dong nude trong bé lai dugc hut 1én lién tuc

trong sudt thoi gian bom nudec.

FEEE

Hinh 1.3 Nguyén ly lam viéc cua bom ly tam

1: Béng co kéo bom, 2: Van khéa 1 chiéu, 3: Bé chira, 4: Bé hit

5: Van gittnuéc



Trong truong hop can bom nudc 1én cao, nguoi ta thuong bd tri thém
van 1 chiéu dit & dau dudng éng day 1én, dé phan chia ap luc va giam bét ap

luc cua cdt nudce tac dung 1€n canhbom.

Khi can bom nudc 1€n qua cao, bom ly tdim dugc ghép nhiéu tang, cac
canh quat dugc mac noi ti€p trong bom. Vi1 loai bom nay tao c¢dt ap ciia bom

16n tiy thudc vao sb tang ghép.
b. Nguyén 1y hoat dong cua bom pittong:

Tir hinh 3.2 ta thdy nguyén Iy hoat dong ciia bom pittdng nhu sau: Khi
pittdéng 1 sang trai, thé tich budng lam viéc a ting 18n, ap suit & day giam diéu
nay lam cho chét 1ong tir 6ng hat 3 qua van mdt chiéu 4 vao xi lanh 2. Khi
pittdng 1 sang phai duéi ap luc P cua pittong chat 1ong trong xilanh bi nén véi
ap suat P qua van mot chiéu 6 vao 6ng day 5. Phan thé tich budng lam viéc

thay d6i dé hut va ddy chat 1ong goi 13 thé tich 1am viéc.

c. bac tinh lam viéc cua cac bom:
e Bom ly tim:Pudng dic tinh ciia bom 1a dudng thé hién mdi quan hé cot ap
H va luu luong Q. Ham biéu dién méi quan hé cua ching s& 1a H = H(Q)

hoac Q =Q(H).
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Hinh 1.4 Dac tinh bom ly tam



Nhén xét dic tinh N(Q) ta thiy: Cong suit N ¢6 tri s6 cuc tiéu khi luu
luong bang 0. Lac nay dong co truyén dong mé may dé dang. Do d6 dong co
tac hop 1i khi mé mdy 13 khoa van trén ong ddy dé cho Q = 0. Sau 1 hay 2
phut thi mé van ngay dé tranh bom va chat 1ong bi qua néng do coéng suit
d6ng co chuyén hoan toan thanh nhiét nang. Hon nita, lac md may, dong
doéng co lai 16n nén Q # 0 s& lam dong khdi dong qua 16n co thé gay

nguyhiém cho dong codién.

e Bom pittong: Puong dic tinh cia bom pittong dwoc thé hién dudi hinh v&

sau.
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Hinh 1.5 Puong dac tinh bom pittong

Tir dudng dic tinh ta thay rang, voi cing 1 ¢ot ap H, luu luong bom khac
nhau thi cong suat bom , do d6 cong suat dong co ciing khac nhau. Pic diém

ndi bat ctia bom pittdng 1a luu luong bi dao dong.

Qua d6 ta thay sy khong on dinh cia chuyén dong chat long trong bom
pittdéng. Su dao ddng cua luu luong gay ra nhiéu bat loi vi 4p suat chat 1ong
cling bi dao dong véi bién do 16n hon bién do dao dong luu lugng. Diéu nay

lién quan t61 dong co kéo bom vi mOmen tai luén bién dong.

Khic phyc hién twong nay vé bom ngudi ta co thé hodc dung binh khi

diéu hoa (bom nudc) hoic dung bom tac dung kép hoic dung bom nhiéu



xilanh. Déi véi dong co, mdmen s& déu hon trong trudng hop bom pittong
dung nhiéu xilanh.
1.3. SO PO KHOI VA CAC PHAN TU QUAN TRONG CUA BOM

1.3.1. so' @6 va phan tir quan trong trong hé thong bom
Bom bao gio cling lam viéc trong mot hé thong duong ong, d¢ hiéu rd

hon vé hé théng bom ta di tim hiéu so dd thiét bi cua bom trong hé thong don

gian.

Hinh 1.6 So d6 thiét bi ctia hé théng bom dongian

Nhu trén hinh 3.6 may bom phai duoc kéo bing mdét may lai (dong co
dién, dong co diesel...), bd phan nay cung cip dong ning cho bom thong qua
hé truyén dong dién. Viéc thay d6i ché do lam viéc cua bom duoc diéu khién
va hiéu chinh tai day. Do vay day co thé coi 1a méot bod phan quan trong ctia hé
théng bom, néu st dung déng co dién lam may lai thi tuy thudéc vao cong
Suét, yéu cau cong nghé, ché d6 lam viéc ma dong co duogc st dung la déng

bd, khong déng bo, mot chiéu...

Thanh phin bom 2 chira canh bom (bom ly tdm), hodc pittong (bom
pittdéng). Thanh phan bom nhan dong ning tir may lai 1 dé kéo canh bom
quay (trong bom ly tdm) va kéo pittong chuyén dong tinh tién trong xi lanh

(bom pittong).



Bé hut 3 chira chét long, luong chét 1ong trong bé hut duoc giam sat chat
ché, néu mirc nude trong bé hat can thi cdc bom phai ngimg hoat dong (¢
cac hé thong bom ma hé théng diéu khién tinh toan dén bao vé bé hit can)
hodc cac may bom chay & ché d6 khong tai. Néu viéc trén dién ra s& gdy gian

doan san xuat va lang phi 16n ve kinhté.

Bé chutra 4 thuong dit & vi tri cao so v6i mit bang ma né cung cap dé tao
ap luc cho chit 1ong, tir bé chira chit 16ng duoc phan phdi di cac noi st dung.
Trong bé chtra phai dit cac cam bién muc nudc dé didu khién cac bom hoat
dong. Néu chét 1ong chura trrong bé 13 chat d& chay thi thiét bi sir dung phai 1a
loai dong cat khong tiép diém dé phong ngira chay nd, véi moi truong nay
thuong s dung cam bién muc béng tin hi¢u dién dung, tan sd. Néu bé chira 1a
nude thi thiét bi phat hién muc nude trong binh st dung 1a phao dién, phuong
phap nay diéu khién don gian, giam chi phi, d& stta chita thay thé. Thiét bi
phat hién mirc chit 16ng trong binh hoat dong phai tin cdy, néu khong dan dén

diéu khién sai h¢ thong.

Ong day c6 nhiém vy nhan chat 16ng mang ap luc tir bom 1én bé chira.
O hé thong bom hién dai trén duong ong diy phai co thiét bi do 4p luc
duongdng dé giam sat hoat dong va an toan cho dudng dng va bom. Néu bom
phai hoat dong dé day chat long 1én cao hang trim mét thi duong ong day
phai bd tri thém van mot chiéu dé giam bét ap lyc cot nudc tac dong 1én

canhbom.

Tai cudi duong hut phai c6 van chan dé phuc vu viéc moi ban dau cho
bom va ngan chan tap chit di vao bom khi bom hoat dong. V61 bom cong
suat 16n phai c6 thiét bi do 4p lyc o dudng ong hit dé giam sat tinh trang va
bao bé khi hé thong hoat dong, trén hinh 3.6 thiét bi giam sat ap luc duong

6ng 13 phan ti 5.



1.3.2. Phwong phap tang Iwu lwong va cd tap trong hé théng bom

Trong thuc té san xuat ta nhan thay hé thong bom phai lam viéc trong
nhiéu diéu kién khac nhau, vdi cac hé théng bom tiéu Gng va cip nudc sinh
hoat yéu cau bom phai 1am viéc c6 luu luong 16n dic biét khi tiéu Gng gip va
cap nudc sinh hoat vaogid cao diém. Cac hé thong bom nude 1am mat thi yéu

cau cot ap ratlon.

Vi nhiing diéu néi ¢ trén nén cac hé thong bom ciing duoc thiét ké dé
dap tng dugc nhitng yéu cau trén. Dé tang luu luong bién phap duoc dung 13
ghép song song nhiéu bom v&i nhau, con ting cot ap thi ghép ndi tiép céac

bomlai.

a. Ghép song song cac bom: So d6 nguyén 1y ghép song song hai bom duoc

md ta bang hinh v&3.7:

Bom 1
Bom 2

o
"
ffff
,,,,,

Hinh 1.7 Ghép hai bom song song
1: Bé chira, 2: Bé hiit
Phuong phap nay dugc st dung khi luu lugng cua 1 may bom khdong dap
mg duogc yéu cau.
Dic diém cac bom lam viéc song song:

10



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

Khi 1am viéc song song tong luu luong cta hai bom nhé hon khi ching
lam viéc riéng 1€ cong lai.

Viéc diéu chinh hé théng c6 cac bom ghép song song twong ddi phirc tap
khi cdc bom ghép c6 dudng dic tinh khac nhau nhiéu, do vdy trong cac hé
théng thuc thi cdc bom ghép song song thudng cd duong dic tinh gan giéng
nhau va duong dic tinh cta chung c6 do doc nho.

Viéc ghép cac bom song song dé ting luu lugng ¢ gidi han nhét dinh,
khi ghép song song can phai tinh dén ap luc cua duong 6ng khi cac bom lam
viéc hét cong suit.

b. Ghép nbi tiép cac bom: So d6 nguyén 1y ghép cac bom ndi tiép duoc thé

hién dudi hinh ve3.8:

Bom 2

Bom 1

Hinh 1.8: ghép 2 bom ndi tiép
Phuong phap nay dugce sit dung khi phai bom chat voi ¢dt ap 16n ma mot

bom khéng dap tmg dugc yéu cau.
Khi ghép 2 bom ndi tiép can chu y nhimng diém sau:

Cac bom ghép phai lam viéc v&i luu luong nhu nhau.
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Khac v6i ghép cac bom song song, dé hiéu qua cao khi ghép bom ndi
tiép ta can chon cac bom c6 dic tinh doc nhiéu mai hiéu qua cao.

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

TONG QUAN VE PLC VA BIEN TAN

2.1. GIO THIEU VE BIEN TAN LS(IG5A)

INVERTER

Hinh 2.1: Hinh anh bién tin

Cac kiéu bién tan trong ho iG5
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2.1.1. Loai 230V (0.5-5.4)

Bang 2.1: Céc thong sb dic trung cta bién tan loai 230V

Loai bién

1Phase 200-230

3Phase 200-230 V

(dy 004-1 | 008-1 015-1004-2 (008-2(015-2/022-2/037-2(040-2
Cong suat 0.5 HP| 1 HP| 2HP0.5HP[1HP 2 HP 3HP 5 HP [5.4 HP
.. .~ 037 | 075| 1.5 037 [0.75 1.5 2.2 B3.7 4.0
tai dong
Tan s6 0.1 - 400
bién ap
dau 200-230V. 3phase
ra
Dongtiéu | 3 5 8 3 5 8 [12 [16 [17
Khéi | 2.65| 3.97 | 4.63 2.65 [2.65 3.97 [4.63 4.85 |4.85
Nhiét do -109C40°C(14°F  104°F)
D6 4m <90% RH
Ap luc 86 106

2.1.2. Loai 460V (0.5-5.4HP)

Bang 2.2: Céc thong sb dic trung cta bién tan loai 460V

Loai biéntan
(SvxxxiG5-x) | 004-4| 008-4 | 015-4 | 022-4 | 037-4 | 040-4
Congsuattai | 0.5 1HP 2 HP 3 HP 5 HP 5.4
R L. 0.37 | 0.75 1.5 2. 3.7 4
dong co to1 da
Tan sb dicu 0.1-400 Hz
Dién ap dau ra 380- 460V, 3phase
Dong dién tiéu 1. 2.5 4 6 8 9
Khoi luong 3.75 3.75 3.97 4.63 4.85 4
Nhiét do -109C40°C(149F 1049F)
Po am < 90% RH
Ap lyc 86

2.1.3. Cac dac tinh wu viét cta biéntan

- Kich thuéc nhd gon dé str dung.

- Tiét kiém ning luong.

- C6 nhiéu cong suat dé€ lua chon.
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- Piéu khién toi da 8 cap téc do khac nhau.
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2.1.4. Cac ky hiéu trén mét diéu khién

™ yn hinh hiém thj
DPén chi thi N 4]
' {O|FwD,
l\c REV/
Céc phim chie_|[| | FUNC | /| (A} LE-100
) L !
nang ] rl
' \ [ 1/ [ _stop
RNV l RESET }
A i 2,

Hinh 2.2: Ky hi¢u trén mat diéu khién cua bién tan

Mit diéu khién c6 thé thao roi khoi bién tin mot cach dé dang va co thé
kéo ra xa boi mot diy cap truyén theo phwong thirc 1:1. Man hinh hiém thi
cac dir li€u lién quan nhu tan s6 chuan, tan s6 hoat dong va cac gia tri cai dat
cho cac thong sb cila bién tan. Cac phim chirc nang;
- [FUNC]: Thay d6i gié tri cai dat cho cac thong sd.
- [RUN]:Phim khéi dong khi bién tan dang chon ché do hoat dong vai bd giao
dién LED-100.
- [ ]:Tang gia tri caa cac thong sbva cac gid tri dit.
- [ 43 ]:Giam gia tri ciia cac thong s6va cac gia tri dit.
[Stop/Reset]: Phim dimg bién tan khi hoat dong v&i bo giao dién dong thoi
lam chirc nang nhu phim Reset khi c¢6 16i d6i véi bién tan.
- Céc dén hiém thi: Thé hién khi bién tan dang hoat dong hay nhan cac phim
chtic niang twong duong. Khi tit ca cac dén led trén mit didu khién déu nhép
nhay d6 1a luc bién tan dang co 15i can phai khic phuc ngay, néu khong s& dan

dén hu hong bién tan.
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2.1.5. Cai dat va thay déi cac thong sé
0
//:f: [ E [“] I]

e ACC

i 1

SET O

AU Ch

dEl

‘1

SET O

AU £

dru

‘

sET CF
AU b

Fro

oo GE 1

¢
‘1

] Pl

> REW

0 P

{} REV

O FWD

O REV

] FPoD

3 REV

O FwD
o REW

i:\
¥ e
mJ FU
It

Elo

ool FU 3%

it

sET )
AN

I

“d_nonfi

dr(

0 Fwo

L REW

SET ) O Fwo
AUH Lr_‘unﬂ-

T
3

RUNH O3

dfL

(&)

.//'

o OEDS
| 1
o SEI -
AN
ol LUF

) FAD — SET [
O REV ffe— RUH )

(v)

I'PII

Hinh 2.3: Céc thong sb cai dat caa bién tan
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- Nhoém DRV: Thong sb co ban 1a diéu chinh tan so, thoi gian ting va dimg
déng co, s6 vong quay, ché do chay.
- Nhom FU1: Cac ham chirc nang 1, tan sb toi da, momen xodn, cac ché do
bao v¢ nhu qua tai, qua nhigét. ..
el FU 1
FUNC

SET Y o FAD
munF ugnsv

Sy

Efo

—————

EET [)
AuM O

=
4]
oo FU (o

Hinh 2.4: Cac nhom thay d6i thong s6

- Nhom FU2: Cac ham chuc nang 2, chon thong s6 hiém thi nhu tan sd, dién
ap, toc do vong, khoi phuc lai thong sb miac dinh cta nha san xuét, khoa dit
liéu khong cho phép diéu chinh, chay ché doPID...
- Nhom I/O: Lya chon chirc nang chay nhiéu tdc do, chic nang két ndi voi
cac thiét bi nhu may tinh, PLC théng qua cong truyén thong RS-485 hay
Modbus...

we S OEZ

!
= ok

4
g

SET 0 FiD
RUMH O REV
=]

SET O 0 FaD
RUN O o REV

Hinh 2.5: Cac phim chiic ndng
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Dungphim [ €3 Jva[ 43 ]di chuyén dén cac hom can thay doi thong so,8nhan
phim [FUNC] khi d6 dén SET s€ sang 1én va st dung lai 2 phim [ 17 ],
[ 13 ]dé thay doi cac gia tri cua cac thong sd. Sau khi di nhap cac thong sb
nhan lai phim [FUNC] mdt 1an nita dé luu lai cac gid tri vira cai dit. ..

2.1.6. Lap dat

Bién tan phai duoc 1ap dit trong khong gian theo kich thudc nhu sau

=omea 7|
( Em LE-1Da
BOE)

%) iy
[

Hinh 2.6: Khoang céch lap dit bién tan

lo

Khoang cach gitta bién tan so véi tu diéu khién hodc cac thiét bi khac theo
chiéu dtmg: 150 mm va theo chiéu ngang: 50mm.
2.1.6.1. Cach du day

Nbi day chi dugc thyc hién sau khi chic chin nguén dién da duoc cit.
Néu khong s& gay giat. Chi kiém tra hoat dong cia bién tan khi nat khan cap
(Emergency Stop) trén bang diéu khién d3 nhdn. Ngudn dién truéc khi vao
bién tan phai duoc ndi qua mét MCCB (Aptomat) va thuc hién cac biém phéap
an toan khac ddi véi ngan mach boi cac diy ndi bén ngoai. Néu khong co thé
giy ra chay nd. Céac tram ndi day & bién tan phai ddm bao ndi chic chan. Néu
khong c6 thé gy tai nan hodc hu hong bién tan. Tuy thudc vao timg loai bién
tan phai chon cac dau ndi va tiét dién day dan cho phu hop. Khong dugc ndi

dién xoay chiéu (AC) vao cac dau ra U, V, W cua bién tan. V&i bién tan dau
19



vao 13 1phase 220V thi nguén cung cap s& dugc ndi vao 2 tram ndi R, T cia
bién tan. Pam bao dién ap danh dinh dau vao cia bién tan phu hop véi dién
ap cip AC. Néu khong bién tan s& bao 16i hoic gay hu hong.

2.1.6.2. So d6 dau day cua bién tan

l[JB Resistor- l
MCCEB

1D, 230V B1 B2
ar
] L]

e A v
230/460vV—=C __ O g vV — 0
50/60Hz ¥ I T W

- &
Farvand RuriSiog FM L) @ Cuiput Frequoncy Nk
2 ) Fx u S
Frserse FunBiop
d b RX campl)
Irsarios Disale
- . E.:';
Faull Resel
4 B L JRST
— . G
Mt -Lnchion iput 1
4 L JP1
Ml -unchion nput 2 Fasiony Sefiag
d o | ) P2 S
Wi Anchion pui 2 - Epmdhl
SpmaaH I0A 0] D4} Fasi cupatssiny
Coreman Tanminal Less thar AT, B4,
cM s -' Le=s than DC30Y, 18
J0E 1 )
Sl erorera chidd MO
— "R P“"ﬂ'ﬁ“?;‘"” “‘ Les than D3, 50ma,
Speacichy : Facdory & R
- 17v Wma ! [ ¥ sfing. A
Epeedciyaal inpet
V1 oo
| Spesdsigaal inoat S04 rmsen s wooaus RTU
i —20mb [2500hm g ) Communizaln port
b=l ) =} Commn b
VAL W
Spaedcigaal Inpul

Hinh 2.7: So d6 ddu day cta bién tan

20



2.1.6.3. Néi cac dau day mach chinh

R s

3 Phase Power Input: R, 3, T

T

1 Phase Power Input: R, T

B1

B2 U v
—1 DB Resistor

Hinh 2.8: Néi cac dau day

Ky hiéu Dién giai
R Ngudn cung cap vao 1 phase hay 3 phase
S 200 — 230VAC cho bién tan loai 220V, 380-460
T cho loai 400V Loai 1 phase ndivao:RvaT
U
Vv 3 Phase ra ndi v6i dong co
W
B1 Pau ndi dién tré khang, khi sir dung chirc nang dimg 13
B2 DC- Brake

- Ludn ndi cac ddu vao qua mot MCCB (Aptomat) phii hop véi bién tan.

- Lap 1 MCCB cho mbi bién tan dugc sirdung.

- Chon MCCB phu hop véi bién tan.

- Néu 1 MCCB duoc st dung chung cho nhiéu bién tan hay véi nhiéu thiét b

khac, hay tao mot mach ré nhanh duoc dong hay cit boi contactor sao cho

ngudn cip cho bién tin khong bi anh hudong khi sy ¢b xay ra cho cac mach
nhanh khac.
2.1.6.4. N6i day mach diéu khién

304 | 30C | 308
tlz]s|a|s]s]r]e|efwe[1]2]s]s]5]s "B IERED
mo|mc|cm| Fx | rx | cm| Bx |JocfrsT]cm] Pi | P2 | ps vk ] vi]cm FM 5

21




Tin hi¢u | Ki hi¢u Tén Dién giai
P1,P2,P3| . Chay nhiéu céap toc d6 khac
bau vao da chirc ndng
nhau
Chon
« Quay thuan
' Chon ché do quay nghich hay
B Quay nghich .
g R dung lai
S J Chay voi tan sb Jog da dinh
. Khi Bx 12 On thi dau ra cia
2 Dung khan cap L
> bién tan la Off
= <
’§§ Resct 13i Str dung khi reset 16i
f_;—” C Péu ndi chung Pau ndi chung cho cac diém
E Ngudn cap cho tin Nguén cap cho Analog
Vv s chuan 12Vv,10mA
V.| Bau vao tan so Str dung déau vao tir 0-10V
chuan
=
= (0-10V)
< Pauvaotansochuan | Sur dung dau vao tir 4-20mA
I (4-20mA)
Dﬁu péi chung cho Pau ndi chung cho Analog
tan s6 chuan
C
Pau ra Analog, hiém [Lay duong diéu khién cho cac
SFM-CM |thi cho thiét bi ngoai| thiét bj khac theo su thay déi
s e s . A A
- < V1 tu ’ _cua tan so
= 3 Tiep diém AC250V,1A hoac
5_42' = 0 Piu ra thong bao 16i| DC30V.1A.Khi c6 16i30A-
©
E ‘g’ A 30C dong, ¢ binh thuong
© MO-MG | | Sau khi dinh chirc ning & dau
Dau ra da chirc nang
ra, DC24V, 50mA hoac nho
RS-485 ST, S Cong truyén thong Cong giao tiép cho
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- Lya chon phuong thitc dau vao: C6 hai phuong thirc dau vao tiy thudce

swith trén bo mach chuyén d6i NPN hoicPNP:

FX

aw it oy

NPFH

J1
-
-
M

- .

Inside Inmverter

Do

2.

R —

PNP

1
-

CM

24 v

—] Fsizter H

E- J -l

Ingide Inverter

Hinh 2.9: Lya chon phuong thirc dau vao
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2.2. GIOI THIEU CHUNG VE BO PIEU KHIEN LOGIC PLC S7 -200

PLC S7 — 200 1a thiét bi diéu khién logic 1ap trinh c¢& nhé cua hang
SIEMENS cong hoa lién bang Puc, c¢6 cau trac kiéu modul va CPU céc
modul m& rong. Cac modul nay duoc st dung cho nhiéu cac ung dung lap
trinh khac nhau. Thanh phan co ban caa S7 — 200 1a khéi vi xu 1y CPU 212,
CPU 214 hay CPU 216. Vé hinh thitc bén ngoai, sy khac nhau giita cac loai
CPU nay nhan biét duoc nhd dau vao ra va nguodn cung cip. CPU 212 c6 8
cong vao va 6 cong ra va co6 kha ning md rong thém bang 2 modul mé rong.
CPU 214 ¢6 14 cong vao va 10 cong ra va co kha niang mo rong thém bang 7
modul mé rong. CPU 216 ¢ 24 cong vao va 16 cong ra va cd kha ning mo

rong thém bang 14 modul mo rong.

Hinh 2.10: B6 PLC S7 200

2.2.1. Cau tric chung cua plc s7 —200
2.2.1.1. Cau hinh cung

Pé thuc hién duogc 1 chuong trinh diéu khién, PLC co6 kha nang nhu
mdt may tinh, nghia 1a n6é c6 mot bo vi xtr Iy (CPU: Center Processing Unit),

mot h¢ dieu hanh, mot bd nho dé luu gilt chuong trinh, dir liéu va cac cong
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vao ra dé giao tiép voi cac thiét bi diéu khién va trao d6i thong tin véi moi
truong xung quanh. Bén canh do, nham phuc vu cac bai toan diéu khién sb,
PLC con ¢6 thém cac chirc nang dac bi¢t nhu bd dém, bd thoi gian va cac
khoi ham chuyén dung. Phan ctig c6 1 bd diéu khién kha trinh PLC dugc cau
tao thanh cac modul. Mgt bd PLC thuong c6 cac modul sau. Modul nguén
(PS). Modul bd nhé chuong trinh. Modul don vi xu 1y trung tdm (CPU).
Modul dau vao, ra. Modul ghép nbi. Modul chirc nang phu.

CPU

B0 nhé chuong trinh

A

A\ 4

» B¢ dinh thoi gian
Khéi xtr Iy trung tim va hé diéu .
| ' B6 dém
hanh
B dém vao i > Bit co
A
Céng vao ra < —>| ¢ > Quan ly ghép

Céng ngit va dém tbc do cao P

»
>

v

Hinh 2.11: So dd céu tric bén trong PLC cia
hang SIEMENS

Mbi modul duogc ghép thanh 1 don vi riéng, ¢ phich cam nhiéu chan dé cim

vao rut ra dugc dé dang trén trén mot panel co khi c6 dang hop hodc bang.
Trén panel c6 lap cac dudng. Pudng ray ngudn dé dan ngudn mat chiéu ldy tir
dau ra ctia modul ngudn PSCN (thudng 13 24V) dén cung cap cho cac modul
khac. Bus lién lac dé trao doi thong tin gita cac modul voi thé gii bén ngoai.
2.2.1.2. Bon vi xtt ly trung tamCPU
Mdi mot thiét bi PLC chi ¢c6 mdt modul CPU. C6 2 loai don vi xir ly
trung tam CPU. DPon vi xtr 1y “don bit”: thich hop cho viéc xur 1y cac thao tac

logic. Do van dé thoi gian xir Iy nén khong thyc hién dugc cac chic ning
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phuc tap. Pon vi xir Iy “da bit”’. Loai nay toc do xir Iy cao hon vi vay thich
hop nhiéu vé6i viée xtr Iy nhanh chong céc thong tin sé va thuc hién cic bai
toan phurc tap. S& di dat duogc toc d6 cao vi khong nhitng né cé thé xtr 1y theo
bit ma con xir 1y tir bao gdm nhiéu bit c¢6 thé tdi 16 bit. Nguyén 1y hoat dong
cia CPU: Cac thong tin luu trit trong bd nhé chuong trinh dugce goi 1én tuan
tu vi dd dugc diéu khién va kiém soat boi bd nhd chuong trinh. Bo vi xtr 1y
lién két cac tin hiéu riéng 1¢ lai voi nhau theo cic qui dinh tir d6 rat ra két qua
1a cac 1énh cho dau ra. Sy thao tac 1an luot cia chuong trinh dan dén mot thoi
gian tré goi 1a thoi gianquét.
2.2.1.3. B nhé S7 —200

Bo nhé cua S7 — 200 duoc chia thanh 4 vung nhd voi 1 tu ¢6 nhiém vu

duy tri dit liéu trong 1 khoan thdi gian nhat dinh khi mat ngudn. Bé nhé S7 —

200 co tinh ndng dong cao, doc va ghi dugc toan vung.

EPROM Miénnhé
ngoai
Chuong trinh [« » Chuong trinh [ » Chuong trinh
Tham s > > Tham s < > Tham sd
-1 Dit liéu < > Dir lléu < > Dir héu
Ving doi
tuong

Hinh 2.12: C4u tric bd nhé S7-200
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2.2.1.3.1. Vung nhé chuong trinh
La ving nhd duge dung dé luu giir chuong trinh, ving nay thudc kiéu
doc ghi dugc (non—volatile). Chuong trinh diéu khién hién hanh duoc luu trit
trong bd nhd chuong trinh béng cac b0 phan luu trit dién tor nhu RAM,
PROM hay EPROM. Chuong trinh dugc tao ra v6i sy giup d& cia 1 thiét b
1ap trinh cim trén panel cua PLC. Mot ngudn dién duy tri 1a can thiét cho
RAM ngay ca trong truong hop mat ngudn chinh. Ngudi ta cho phép thiét ké
thanh modul dé cho phép thuc hién cic chirc ning diéu khién c6 quy mé khac
nhau. Pong thoi mudn mé rong bd nhd chi cn cim cac thé nhé vao panel cia
PLC.
2.2.1.3.2. Vung nhé thamso
La vang luu giit cac tham sb nhu tir khoa, dia chi tram...Ciing giéng
nhu ving chuong trinh, ving tham s thudc kiéu doc ghi dwoc (non -
volatile).
2.2.1.3.3. Vung nh¢ dirliéu
Vung nh¢ dir liéu dugc st dung dé cat dix liéu cua chuong trinh bao
gdm két qua cac phép tinh, hang sd dugc dinh nghia trong chuong trinh, bo
dém truyén thong... Mot phan cia ving nhé nay (200 byte dau tién voi CPU
212 va 1kbyte dau tién véi CPU 214) thudc kiéu ghi duoc (non - volatile).
Vung nhé dit lidu 1a mién nhé dong, nod co thé dugc truy nhap theo timg bit,
timg byte hay tir don (word) hodc tir kép. Ghi cac dit liéu kiéu bang bi han ché
rat nhiéu vi cac dir liéu kiéu bang thuong chi duoc st dung theo nhitng muc
dich nhat dinh. Ving nhé dit liu lai duge chia thanh nhiing mién nhé nhé véi
cac cong dung khac nhau. Chung dugc ki hiéu bang nhimng chir cai dau tién
clia tén tiéng anh dic trung cho céng dung ctia chiing nhu sau:
V - Variable memory/mién doc ghi duoc.
| - Input image register/ mién dém cong vao.

O - Output image register/ mién dém céng ra.

27



M - Internal memory bits/ Mién nhd noi.

SM — Special memory bits/ mién nhé dic biét.
Tat ca cic mién nay déu co thé truy nhap duogc theo timg bit, timg byte hay
theo tir don hoac tir ghép.
2.2.1.3.4. Vung nhé doitwong
Vung nhd ddi tuong dugc st dung dé luu trir dix liéu cho cac ddi tuong
1ap trinh nhu gié tri tuc thoi, gid tri dac biét cia bo dém, hay timer. Dir li¢u
kiéu dbi tuong bao gém cac thanh ghi cua timer, b0 dém, cac bo dém toc do
cao, bd dém vao ra tuong tu va cac thanh ghi AC (accumulator). Kiéu dir liéu
dbi tuong bi han ché rat nhiéu vi cac dit liéu kiéu d6i twong dugc ghi theo
muc dich can st dung ctia ddi tugngdo.
2.2.1.4. Modul dauvao
Modul ¢6 chirc nang 1éy tin hi€u dua vao PLC, n6 c6 chira b loc va bd
thich img mwrc nang luong, mdt mach phéi ghép co lya chon duogc dung dé
ngin cach giai dién ctia mach trong va mach ngoai. Phan 16n cac modul dau
vao dugc thiét ké d€ c6 thé nhan duge nhicu dau vao va néu thém dau vao thi
¢ thé cam thém cac thé dau vao khac. Viéc chuan doan hu hong sai sot sé
duoc thue hién mot cach d& dang néu mdi dau vao dugc trang bj mot didt phat
quang bao muc tin hiéu dau vao.
2.2.1.4. Modul diu ra
Modul dau ra ¢ cdu tao gidng nhu modul dau vao. N6 giri thang théng
tin ddu ra dén cac phan tir kich hoat cia may 1am viéc. Vi vdy nhiéu modul
vao ra thich hop voi cdc mach phéi ghép khac nhau di dugce cung cap. Didt
phat quang c6 thé duoc lip dé quan sat dau ra giap cho viéc phat hién nhimng
16i 1ap ghép. S6 luong dau ra co thé ddng thoi hoat dong, phy thudc vao ting

loai thiét bi va c6 thé han ché bai 1y do dién hodc nhiét.
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2.2.1.5. Chirc ning phdighép
Modul phdi ghép duge dung dé nbi cac thiét bi diéu khién kha trinh voi
thiét bi bén ngoai nhu man hinh, panel mé rong hay thiét bi 1ap trinh thong
qua céng truyén thong ndi tiép RS 485 v6i phich cam 9 chin goi la céng MPL.
Thém vao d6, cac chirc nang phu ciing can thiét hoat dong song song véi cac
chtc ning thuan tuy cia 1 PLC co ban. Ciing c6 khi nguoi ta ghép thém cac
thé dién tr phu dac biét dé tao ra cac chirc nang phu do. Trong cac truong hop

nay déu phai dung d¢én mach phdi ghép.

Chan Churc nang
L Dit
2 Ngudn 24 VDC
3 Truyén nhép ditliéu
4 Khong str dung
2 Dit
6 Ngudn 5 VDC
7 Ngudn 24VDC
8 Truyén nhan dir liéu
9 Khong st dung

Hinh 2.13: So do chan cong truyén
thong RS 485

Ghép ndi S7 — 200 v6i may tinh PC thong qua cong RS 232 can cb cép
nbi PC/PCI véi bo chuyén d6i RS 232/RS 485. S7 — 200 st dung cong truyén
thong ndi tiép RS véi phich cidm 9 chan dé phuc vu cho viéc ghép ndi véi cac

thiét bi lap trinh khac hoac cac tram PLC khac. Tbc d6 truyén cua may lap
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trinh kiéu PPI lag 9600 baud. Tdc do truyén cung cap ciia PLC theo kiéu tu
do 12 300 dén 38400 baud.
2.2.1.6. Cac chirc nang phu
B6 nhé duy tri: C6 chirc nang nhu role duy tri, n6 duy tri tin hi¢u khi
mat ngudn dién. Khi dugc cAp ngudn trd lai thi bo chuyén doi bd nhé nam &
trang thai nhu trudc luc mat nguén. Bo dinh thoi gian timer: bd thoi gian co
chtrc nang tuong ty nhu céc role thoi gian, viéc dat thoi gian dugc thyc hién
tir bén ngoai hoic duogc 14p trinh san. B dém (counter): dung dé dém su kién,
c6 thé lap trinh co ban hodc thong qua cac thé tu phuy, viéc dat gia tri bd dém
thong qua 1ap trinh hodc nut bam. Chuc nang s hoc: duoc thiét ké dé thuc
hién bén chire nang sb hoc co ban: cong trir, nhan, chia va cac chlrc nang so
sanh. Sy ¢6 mdt cua cac chuc nang phu lam nang cao kha nang lap trinh cua
PLC. Churc niang diéu khién s6 (NC): chtc ning nay lam PLC c6 thé duoc
tmg dung dé diéu khién qua trinh céng nghé ciia mdy cong cu hoic tay mdy
cua nguoi1 may cong nghiép...
2.2.1.7. Ngudn cép, pin va ngudn nudi bd nhé
Ngudn cap xoay chiéu hodc 1chiéu. Ngudn pin c¢6 thé duge st dung dé
mé rong thoi gian luu giit cho cac s lidu co trong bd nhé. Ngudn pin duoc tyr
dong chuyén sang trang thai tich cuc néu nhu dung luong tu nhd bi can kiét

va n6 phai thay thé vao vi tri d6 dé dit liéu trong bd nhé khong bi matdi.

2.2.2. Thwc hién chwongtrinh
PLC thyc hién chuong trinh theo vong 1dp. Mdi vong lip duoc goi l1a
1vong quét (scan). Mdi vong quét dugc bat dau giai doan doc dir li¢u tur cac
céng vao by dém 4o, tiép theo la giai doan thuc hién chuong trinh. Trong tung
vong quét, chuong trinh dugc thuc hién bing 1énh dau tién va két thuc bang
lénh két thuc (MEND). Sau giai doan thuc hién chuong trinh 13 giai doan
truyén thong tin ndi bo va kiém tra 15i. Vong quét két thic bang giai doan

chuyén cac ndi dung cua bd dém 4o tdi1 dau ra. Nhu vay tai cac thoi diém thuc
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hién 1énh vao ra, thong thudng 1énh khong lam viée truc tiép véi cac cong vao
ra ma chi thong qua bd dém ao ciia cong trong ving nhd tham sd. Viéc truyén
thong tin gitra b0 dém 4o va&1 ngoai vi trong giai doan 1 va giai doan 4 do
CPU quan ly. Khi gip 1énh vao ra ngay lap tirc thi hé thong s& dimg ngay moi
viéc khéc, ngay ca chuong trinh xu ly ngét, dé thuc hién 1énh nay mot cach

truc tiép voi cong vao ra.

Qhugénﬁdﬂ*]iéu Boc drr éutir
tlr b dém ao ra ngoai vi vao bé
Ngoai vi dém o

Truyén théng "
va KIEm tra F Ehuc h|te\nh
6 b churang trin

Hinh2.14: Vong quét chuong trinh trong PLC S7 — 200

2.2.3. Phwong phap lap trinh véi plc

C6 thé 1ap trinh cho PLC S7 — 200 bang cach sir dung 1 trong cac phan
mém sau diy STEP7 — Micro/Dos, STEP7 — Micro/Win. Nhitng phan mém
nay déu co thé cai dat dugc trén cdc may tinh 1ap trinh ho PG7xx hay trén cic
may tinh ca nhan PC. Cac chuong trinh cho PLC S7 — 200 phai c6 céu tric
bao gdm: Chuong trinh chinh (main program) va sau d6 1a cac chuong trinh
con va cac chuong trinh xt 1y ngit duoc chi ra & dudi day. Chuong trinh
chinh duoc két thuc béng lIénh MEND. Chuong trinh con 1a bo phan cua
chuong trinh. Céac chuong trinh con phai duoc viét sau 1énh két thuc chuwong
trinh chinh MEND. Céc chuong trinh xtr Iy ngat 13 mot bd phan cua chuong
trinh. Néu can st dung chuong trinh xir Iy ngét phai viét sau 1énh két thuc
chuong trinh chinh MEND. Céac chuong trinh con dugc nhom lai thanh 1

nhom ngay sau chuong trinh chinh. Sau d6 dén ngay chwong trinh xu
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lyngit.Bang cach viét nhu vy, cau trac chuong trinh duoc rd rang va thuan
tién hon trong viéc doc chuong trinh sau nay. Co thé do tron 13n céc chuong
trinh con va chuong trinh xir Iy ngat dang sau chuong trinh chinh.

Céch lap trinh cho S7 — 200 noéi riéng va cho cac PLC ndéi chung cua
SIEMENS dua trén 2 phuong phéap co ban:

- Phuong phép hinh thang (Ladder logic) viét tat [ALAD.

- Phuomg phap liét ké (Statement List) viét tét 1aSTL.

Néu chuong trinh dugc viét theo kiéu LAD, thiét bi lap trinh s& tu tao ra mot
chuong QHlP_theo kiéu STL twong tng. Nguoc lai khong phai moi chuong
trinh dugc viét theo kiéu STL cling c6 thé chuyén sang dang LAD.

Main program Thuc hién trong 1 vong quét
SBR n/ chuong trinh con thtr n+1 Thyc hién khi dugc chuong trinh
chinh goi

INT o/ chuong trinh ngat thir 1

Thuc hién khi c6 tin hiéu ngat

INT o/ chuong trinh ngat thir n+1

Hinh 2.15: Cau tric chuong trinh ciia PLC S7 — 200

2.2.4. Cac lénh co ban plc simatic s7-200
2.2.4.1. Lénh vao: LD vaLDN.

- Lénh LD: nap gié tri 1ogic ciia mot tiép diém vao trong bit dau tién cta ngin
xép. Céc gid tri cii con lai trong ngin xép bi day lui xudng mot bit.
- Lénh LDN:nap gia tri logic, nghich dao ctia mét tiép diém vao trong bit dau
tién clia ngan x&p, cac gia tri cii con lai trong ngan xép bi ddy Iui xuéng mot bit.
Mo ta lénh bang LAD
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Bang 2.3: M6 ta 1énh bang LAD

thure thoi khi n=1

—P—

Tiép diém thuong dong s& mo

thirc thoti khi n= 1

LAD Mo ta Toan hang
N Tiép diém thuong mo s& duge | n: I, Q, M, SM, T,C, V
— dong néu n= 1 (bit)
N Tiép diém thudng dong s& mo
khin=1
N Tiép diém thuong mé s& dong | n: |

Mo ta lénh bang STL

Bang 2.4: Mo ta 1énh bang STL

Lénh Mo ta Toan hang
LD n | Lénh nap gia tri logic cia diém n dau tién | n:
trong ngan Xép. 1,Q,M,SM, T
LDN n | Lénh nap nghich dao cia diém n vaobit | (bit)C,V
dau tién trong ngan xép.
LDI n Lénh nap tire thoi gia tri logic cua diémn | n: |
vao bit dau tién trong ngan xép.
LDNI n | Lénh nap tirc thoi gia tri logic nghich dao
cta diém n vao bit dau tién trong ngin xép.

2.2.4.2. Lénh ra: OUT PUT(=)

- Lénh sao chép noi dung cua bit dau tién trong ngan xép vao bit dugc chi

dinh trong 1énh. Noi dung cta ngan xép khong bi thay d6i.
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M6 ta lénh bang LAD

Bang 2.5: M6 ta lénh bangLAD

LAD Mo ta Toan hang
Cudn diy dau ra ¢ trang thai kich | n: ,Q,M,SM,T,C,V
‘ thich khi ¢6 dong diéu khién di (bit)
qua.
Cudn diy dau ra dugc kich thich | n: Q
\ tlic thoi khi c6 dong didu khién di | (bit)
qua.
Bang 2.6: Mo ta 1énh bangSTL
STL Mo ta Toan hang
= n Lénh = sao chép gia tri cia dinh n. 1,Q,MSM,T,C\V
ngan xép t6i tiép diém n duoc chi | (bit)
dan trong lénh.
=1n Lénh = 1 sao chép tirc thoi gia tri | n:Q(bit)
cia dinh stack t6i tiép diém n
duoc chi dan tronglénh.

2.2.4.3. Cac 1énh ghi/ x04 gia tri cho tiépdiém

Lénh SET (S) - RESET (R) dung dé déng va ngat cac diém gian doan da duogc
thiét ké. Trong LAD, 16gic diéu khién dong dién dong hoic ngit cac cudn diy
dau ra. Khi dong diéu khién dén cac cudn day thi cac cudn diy dong hoic mo
cac tiép diém (hodc mot diy cac tiép diém). Trong STL, 1énh truyén trang thai
bit dau cta ngin xép dén cac diém thiét ké. Néu bit nay co gia tri bang 1, cac

lénh S va R s& dong ngit tiép diém hodc mot ddy cac tiép diém (gidi han tir 1

dén 255) Noi dung cua ngan xép khong bi thay d6i boi cac 1énh nay.
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Bang 2.7: M6 ta 1énh S va R bang LAD

LAD Mo ta Toan hang
}i Pong mot mang gom n tiép diém | S_ BIT: I, Q,M,
(S)" |kétxS_ BIT. SM, T C, V(bit)
Ngat mot mang gom n tiép diém | n: 1B,QB,MB,SMB,
}ﬂ ké tr S_BIT. Néu S_BIT lai chi | VB (byte)AC,hing
(R)" | vao Timer hoiic Counter thi 1énh | s, ¥VD, *AC.
s& x04 bit dau ra cua Timer/
SBIT Counter do.
Pong tirc thoi mét mang gobmn | S_BIT: Q (bit)
TS |cactiép diém ké tir S_BIT. n: 1B, QB, MB,
Ngit tirc thoi mot mang gdm n SMB"VB (,byte)
R |cac tiép diém ké tir dia chi| O Nanegso, *VD,
S_BIT. AC.
Bang 2.8: Mo ta 1énh S (set) va R (Reset) bang STL nhu sau
Lénh Mo ta Toan hang
S S_BIT Ghi gia tri logic, vao mdt mang gom n S_BIT: |, Q,
bit ké tir dia chi S_BIT M, SM, TC,
R S BIT n |Xoa mot mang gom n bit ké tir dia chi | V (bit).
S BIT. Néu S_BIT lai chi vao Timer thi
1énh s€ xoa Timer.
SI S_BIT Ghi ture thoi gid tri logic 1 vao mot mang | S_BIT: Q
gdm n bit ké tir dia chi S_BIT n: 1B, QB,
RIS _BIT Xoa tirc thoi mot mang gom n bit ké tir MB, SMB,
diachi S_BIT. VB(byte)A
C,hé“lngsé,
*VD, * AC
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2.2.4.4. Cac 1énh logic dai sdBoolean

Cac lénh tiép diém dai sé Boolean cho phép tao 1ap dugc cic mach

logic. Trong LAD cac I¢nh nay duoc biéu dién thong qua cAu tric mach, mic

ndi tiép hay song song cac tiép diém thuong dong va cac tiép diém thuong

mo. STL ¢6 thé st dung cic 1énh A (And) va O (Or) cho cac ham hé hoic cac
1énh AN (And Not), ON (Or Not) cho cac hamkin.

Bang 2.9: Mo ta Iénh Boolear

Lénh Mo ta Toan hang
O n Lénh thuc hién toan t¢ (A) va (O) n: I, Q, M,
A n giita gia tri logic cia tiép diém n va gia tri | SM(bit)T,C,V
bit d4u tién trong ngan xép. Két qua duoc
ghi lai vao bit dau ciia ngan xép
AN n Lénh thuyc hién todn tor (A) va (O)
ON n giita gia trj logic nghich dao cua tiép diém
n va gia tri bit dau tién trong ngin xép.
Két qua dugc ghi lai vao bit dau cua ngan
xép
Al n Lénh thuc hién toan t&¢ A (A) v (O) | n: I(bit)
Ol n giita gia tri logic cuia tiép diém n va gid tri
bit dau tién trong ngan xép. Két qua duoc
ghi lai vao bit dau cua ngan xép
ANI n Lénh thyc hi¢n todn tod (A) va (O)
ONI n gifta gi4 tri logic nghich dao cua tiép diém
n va gia tri bit dau tién trong ngan xép.
Két qua dugc ghi lai vao bit dau cua ngan
xép
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2.2.4.5. Cac 1énh diéu khién Timer
Timer 12 bo tao thoi gian tré giita tin hiéu vao va tin hiéu ra nén trong
diéu kién van thudng dugc goi 1a khau tré. V&i S7-200 c6 64 Timer (voi CPU
212) hodc 128 Timer (v61 CPU 214) duge chia lam hai loai khéac nhau.
Bang 2.10: M6 ta lénh diéu khién timer

Lénh | DOphan | Gij tri cye dai | CPU 212 CPU 214
1g lna:c, 32,7675 T32 T32, T96
TON 10ms 327,67s T33+T36 | T33-736,T97 +T100
100ms 3276,7s T37+T63 | T37%T63,T101T17
1ms 32,7675 TO TO, T64
TONR 10ms 327,675 TL+T4 | T1+T4,7T65 =T68
100ms 3276,7s T5+T31 | T5+T31,T69 =+ T95

- Timer tao thoi gian tré khong c6 nhé (ON- Delay Timer), ky hiéu 1a TON.

- Timer tao thoi gian tré c6 nhd (Retentive On-Delay Timer), ky hiéu la
TONR. Ca hai Timer kiéu TON va TONR cung bét dau tao thoi gian tré tin
hiéu k€ tir thoi diém c6 suon 1én & tin hiéu dau vao tirc 1a khi tin higu dau vao
chuyén trang thai logic tir 0 1én 1, duoc goi 13 thdi diém Timer duoc tinh va
khong tinh khoang thoi gian khi dau vao c6 gié tri logic 0 vao thoi gian tré tin
hiéu duoc dat trude. Khi dau vao co gia tri logic bang 0, TON tu dong Reset
con TONR thi khong tu dong RESET.
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Bang 2.11: Ca phép khai bao stir dung Timer trong LAD

LAD Mo ta Toan hang
Khai bdo Timer s6 hiéu xx kiéu | Txx: CPU212: 32 + 63
TON dé tao thoi gian tré tinh tir khi (word) CPU 214:32-63
TON-Txx | dau vao IN dugc kich. Néu nhu gia 96- 127
IN tri dém tirc thoi 1on hon hoic bing
PT gia tri dat trude PT thi T- bit c6 giad
tri logic bang 1. C6 thé reset Timer
kiéu TON bang lénh R hoic bang gia PT VW, T.C, IW
tri logic 0 tai dau vaoIN (word)QW, MW, SMW
CPU 212va 214 CPU214 AC, AIW, VD
1ms T32 T96 AC, hing s6
10ms T33+ T36 T97
T100

100ms T37 T63 T101 T127 -+

TONR-Txx
IN
PT

Khai baoTimer sé hiéu xx kiéu
TONR d¢é tao thoi gian tré tinh tir khi
dau vao IN dugc kich. Néu nhu gia
trj dém tirc thoi 16n hon hodc bang
gia tri dat trude PT thi T- bit ¢o gia
trj logic bang 1. C6 thé reset Timer

kiéu TONR bang 1énh R cho T-bit

CPU 212va214 CPU
214
1ms T0 T64
10ms  T1+ T4 T65 = T68
100ms T5 = T31 T69 = T95

Txx: CPU:212:0 =31
(word) CPU214: 0 =31
64+ 95

PTVW, T,C, IW
(word)QW, MW, SMW
AC, AIW, VD

AC, hang s
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Bang 2.12: Ca phap khai bao sir dung Timer trong STR

STL Mo ta Toan hang
TON Khai bao Timer s6 hiéu xx kiéu TON dé | Txx:CPU:212: 32 63
Txxn |tao thoi gian tré tinh tir khi dau vao IN | wordCPU214:32= 63

duoc kich. Néu nhu gia tri dém ttrc thoi 16n 96127

hon hodc bang gia tri dat trudc PT thi T-

bit ¢6 gid tri logic bang 1. C6 thé reset nvWw, T.C, IW

Timer kiéu TON bang 1énh R hoic bing (word) QW, MW,

gia tr1 logic 0 tai dau vaoIN SMW AC, AIW,VD

CPU 212va 214 CPU 214 * AC, hing sb

1ms T32 T96

10ms T33 T36 T97T100

100ms T37 T63 T101 T127 +

Khai béo Timer s6 hiéu xx kiéu TONR d¢ | Txx:CPU:212:0 = 31
TONR | tao thoi gian tré tinh tir khi dau vao IN | (word)CPU214:0 =31
Txxn | dugc kich. Néu nhu gié trj dém tirc thoi 16n 64~ 95

hon hodc bang gia tri dat trudc PT thi T- nVW, T.C, IW

bit c6 gia tri logic bang 1. C6 thé reset
Timer kiéu TONR bang 1énh R cho T-bit

CPU 212va 214 CPU 214
Ims TO T64
10ms T1 F4 T65T68

100ms T5 T34 T69 T95 +

(word) QW, MW,
SMWAC, AIW,VD
* AC, héng sd

39




2.2.4.6. Cac 1énh diéu khiénCounter
Counter 13 bd dém thuc hién chuc nang dém suon xung trong S7- 200.
Cac bd dém cua S7-200 duoc chia 1am 2 loai: B6 dém tién CTU va bo dém
tién/ Iui (CTUD).
Bang 2.13: Lénh khai bao st dung b dém trong STL

Iui theo suon lén cua CD. Khi gia
tri dém tac thoi C- word 16n hon
hoac béng gia tri dat trudc n. C-bit
Cxx co gia tri logic bang 1. B
dém nging dém tién khi C-word
dat dugc gia tri cuc dai 32.767 va
ngimg dém Iui khi C- word dat
duoc gia tri cuc tiéu - 32.768
CTUD reset khi dau vao R co gia
trj logic bang 1.

STL Mo ta Toan hang

CTU Khai bao by dém tién theo sudn

Cxx n lén cia CU. Khi gia tri dém tic | Cxx: CPU:212:0 =+ 47
tho1 C - word 16n hon hoac béng (word)CPU214: 0 . 47
gia tri dat trude n, C - bit co gia tri 80. 127
logic bang 1. B6 dém duoc reset |
khi dau trong ngan xép co gia tri | py VW, T.C, IW
logic bang 1. Bo dém nglmg dém (word) QW, MW, SMW
khi C- word dat duoc gia tri cuc | Ac AW, hﬁng s
dai32.767 VD, *AC

CTUD Khai bdo bd dém tién/ lui, dém

Cxx n | tién theo sudn lén ciia CU va dém | Cxx: CPU:212: 48 . 63

(word) CPU214: 48 . 79

PV VW, T.C, IW
(word) QW, MW, SMW
AC, AIW, hang s6*VD,
*AC
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2.2.4.7. Cac 1énh can thi¢p vao thoi gian vong quét
Trong LAD va STL chuong trinh chinh phai két thuc bang lénh két
thuc khong diéu kién MEND. C6 thé sir dung 1énh két thuc c6 diéu kién END
trude 1énh két thic khong diéu kién. Lénh STOP két thuc chuong trinh, no
chuyén diéu kién chuong trinh dén ché doSTOP.

Bang 2.14: Biéu dién cac 1énh so sanh trong LAD

Lad Mo ta Toan hang
Tiép diém thuong mo khi
nwl--E?\z nl, n2: VB, IB,
I nl=n2
nl n2 QB
|==1 B=Byte
U . (byte)MB,SMB
I=integer
S D} _ ,ACCONST
nl n2 D=double interger
==R *VD,*AC
| | R=Real
nl n2 Tiép diém thuong mé khi
>=B nl,n2: VW, T, C,
nl n2 nl>=n2 \
IW(tr) QW MW
>=| B=Byte
M o _ SMW,AIWCONS
I=Integer
>=D double T,*VD,*AC
s D=double interger
>=R R=Real
nl n2 Tiép diém thuong mé khi
<=B nl<=n2 nl, n2: VD, ID,
nLn2 B=Byte QD(tir kép)MD,
<=
- I=integer SMDAC, HC,
<=D D=double interger CONST, *VD,
nl  n2 R=Real AC
<=R
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Biang 2.15: Biéu dién trong STL

STL Mo ta Toan hang
nl, n2: VB, IB, QB,
LDB = nl n2 | Lénh thuc hi¢n phép tinh logic
MB SMB
LDW= nl n2 | load gia tri logic 1 v&i ndi dung
, (byte), AC,CONST,
LDD= nl n2 | ngan x&p khi ndi dung cua 2
, VD,*AC
LDR=n1n2 byte,ttr ,tor kép,s0 thuc,nl,n2
thod man nl1=n2
Lénh thuc hién phép tinh logic
LDB>= nl n2 niln2: VW, T, C,
load gia tri logic 1 v&i ndi dung
LDW>=n1 n2 , IWQW(tir) MW,
ngan xép khi ndi dung cua 2
LDD>= nl n2 , SMW, AIW
byte, tur, tir kép, sO thuc, nl,n2
LDR>=nln2 CONST,*VD,*AC
thoda man n1>=n2
Lénh thuc hién phép tinh logic
LDB<= nl n2 nl,n2: VD, ID, QD
load gia tri logic 1 v&i ndi dung
LDW<=nl n2 ) (tr kép) MD, SMD
ngan x&p khi ndi dung cua 2
LDD<= nl n2 , AC, HC, CONST,
byte, tur, tir kép, s6 thuc, nl, n2
LDR<=nln2 *VD, AC
thod man nl1<=n2

2.2.4.8. Céc 1énh sdhoc

Cac 1énh $6 hoc dung dé thuc hién cac phép tinh ) hoc trong chuong
trinh. Cac phép tinh voi sb thuc hodc v6i sb thuc dau phay dong, va cac phép
bién doi gilta sb thuc va sb nguyén kiéu tur kép chi thuc hién dugec & CPU214.
Ngoai cac ham co ban (cong, trir, nhan, chia) véi sé thuc va sb thuc dau phay
doéng, S7-200 con cung cap con cung cip cac lénh thuc hién phép bién doi
gitta sb thuc (4byte) va sd nguyén kiéu tir kép va lay can. Tén céc 1énh sb hoc

dugc thuc hi¢n trong LAD va STL cung cac 6 nhé dac biét dugc ching s

dung dé thong bao trang thai két qua nhu sau:
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Bang 2.16: M6 ta cac 1énh s6 hoc

SM1.3
LAD | STL ?Ml'o oML ,SMl'Z Chia cho
Keét qua 0 Bao tran | Két quia am 0
ADD | + Co Co' co Khong
SUB _| -1 C6 Co' co Khong
ADD D | +D C6 Co' co Khong
Ssub D | -D C6 Co' co Khong
ADD R | +R Co Co' co Khong
SUB R R C6 Co' co Khong
MUL MUL Co Khong co Khong
MUL R | *R C Co? co Khong
DIV DIV C (-32,768/-1) co Co
DIV_R IR C Co? co Co
SORT |SQRT Co C6° ch Khong
'két qua bi tran 6 nhé
’tran hodc toan hang khong hop kiéu

2.2.4.8.1. ADD_I (LAD): I(STL)
Lénh thyc hién phép cong cac s6 nguyén 16 bit IN1va IN2 .Trong LAD

két qua 1a mot sé nguyén 16 bit dugc ghi vao OUT, tirc 1a:
IN1 + IN2 =0UT

Trong STL két qua ciing 1a mot gia tri 16 bit nhung dugc ghi lai vao

IN2 tac la:

IN1 + IN2 = IN2

2.2.4.8.2. SUB_I (LAD): I (STL)
Lénh thuc hién phép trir cac s6 nguyén 16 bit IN1va IN2. Trong LAD

két qua 12 mot s6 nguyén 16 bit duge ghi vao OUT, tic la:
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IN1 - IN2 =OUT
Trong STL két qua ciing 1a mot gi tri 16 bit nhung dugc ghi lai vao IN2, tirc
la:
IN1 - IN2 = IN2
C phap 1énh cong, trir 2 s6 nguyén 16 bit trong LAD, STL nhu sau:
Bang 2.17: M6 ta Ct phép 1énh cong, trir 2 s6 nguyén 16 bit

LAD STL Toan hang

Jew INL, IN2 VW, T, C, IW
(Tr) QW, MW SMW
™ +1 IN1 IN2 o
| PR — AC, AIW, CONST, *VD*AC
SUB T OUT VW, T, C, IW

I8 (Ti) QW, MW SMWAC,*VD,
11 'I INl IN2 *AC
- [N2 ouT

2.2.4.8.3. DD_DI (LAD): D(STL)
Lénh thyc hién phép cong cac s6 nguyén 32 bit IN1va IN2 .Trong LAD
két qua 1a mot s6 nguyén 32 bit dugc ghi vao OUT, tic 1a:
IN1 + IN2 =0UT
Trong STL két qua ciing 1a mot gia tri 32 bit nhung dugc ghi lai vao IN2, tirc
la:

INL + IN2 = IN2
2.2.4.8.4. SUB_DI (LAD): D(STL)

Lénh thuc hién phép trir cac s6 nguyén 32 bit IN1va IN2. Trong LAD
két qua 1a mot s6 nguyén 32 bit dugc ghi vao OUT, tirc la:
IN1 - IN2 = OUT
Trong STL két qua ciing 1a mot gia tri 32 bit duoc ghi lai vao IN2, tirc la:
IN1 - IN2 = IN2
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C phap 1énh cong, trir 2 s6 nguyén 32 bit trong LAD, STL nhu sau:

Bang 2.18: Mo ta ct phap 1énh cong, trir 2 s6 nguyén 32 bit

LAD STL Toan hang
oy DDA IN, IN2, VD, ID, QD, (Tir
+R IN1 IN2 | kép) MD, SMD, AC,
e HC, CONST,*VD,*AC
IN2 ouT
oy L BR OUT VD, ID, QD
R IN1 IN2 | (Tirkép)MD, SMD, AC
M1
*\/D, *AC
N2 ouT

Trong LAD: Lénh thuc hién phép nhan 2 s6 nguyén 16 bit IN1 va IN2

va két qua 1a mot s6 nguyén 32 bit duoc ghi vao OUT

Trong STL: Lénh thuc hién phép nhan giita s6 nguyén 16 bit nl va sb
nguyén chira trong tir thap (tir bit 0 dén bit 15) cta toan hang 32 bit n2(4byte).

Két qua 32 bit dugc ghi vao n2.

Bang 2.19: Mo ta ¢t phap 1énh nhan 2 s6 nguyén 16 bit

LAD STL Toan hang
UL INL,IN2 VW, T, C(t) IW,
1EN QW, MW SMW AC, AIW,
CONST,*VD*AC
1IN1 MUL nl1 n2
OUT, N2 VD,ID,QD(Tu kép)
2ot MD, SMD, AC*VD,*AC

Trong LAD: Lénh thuc hién phép chia sé nguyén 16 bit IN1cho s

nguyén 16 bit IN2 va két qua 1a mot s6 nguyén 32 bit dugc ghi vao tir kép
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Trong STL 1énh thuc hién phép chia gitta s6 nguyén 16 bit n1 cho sé nguyén
chtra trong tir thap (tir bit 0 dén bit 15) cua toan hang 32 bit n2 (4byte).
Bang 2.20: Mo ta cli phap 1énh chia 2 s6 nguyén 16 bit

LAD STL Toan hang
IN1, n1, IN2(ttr) VW, T, CIW,
| QW, MW SMW AC AIW,
CONST, *VD *AC
DIV nl n2
1k OUT, n2, VD, ID, QD(Tt
dme  ouT kép) MD, SMD, AC*VD,

*AC

2.2.4.85. MUL_R (LAD): R(STL)
Trong LAD lénh thyc hién phép nhan 2 s6 thuc 32 bit IN1va IN2 va két
qua la mot sb thuc 32 bit duoc ghi vaoOUT
Trong STL 1énh thuc hién phép nhan giita s6 thuc 32 bit IN1va IN2 va két
qua 12 mot s thuc 32 bit duoc ghi vaoIN2.
Bang 2.21: Mo ta i phap 1énh nhan 2 sd nguyén 16 bit

LAD STL Toan hang
MUL R
EN IN1, IN2 VD, ID, QD, (Tukép)MD,
SMD, AC, HC, CONST, *VD, *AC
IN1 MUL nl n2
OUTVD,ID,QD(Tukép) MD,
IN2 OUT

SMD, AC*VD,*AC

2.2.4.8.6. DIV_R (LAD): R(STL)
Trong LAD lénh thyc hién phép chia sb thuc 32 bit IN1cho s6 thuc 32
bit IN2 va két qua 1a mot s thyce 32 bit dugce ghi vao tir kép OUT (4byte).
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Trong STL I¢nh thuc hién phép chia gitra s6 thuc32 bit IN1 cho sb thuc 32 bit
IN2. Két qua 32 bit duoc ghi vao IN2.
Bang 2.22: M6 ta cli phap lénh chia 2 s6 nguyén 16 bit

LAD STL Toan hang
DIV R IN1, IN2VD, ID, QD, (Tt kép)
I MD,SMD,AC,HC,CONST,
{11 DIV_.R IN1 IN2 *\/D,*AC
{IN2  OUT OUT VD, ID,  QD(Tu kép)
MD, SMD, AC*VD,*AC

Cac 1énh dich chuyén thuc hién viéc di chuuyén hoac sao chép sb liu tur vung
dir 1iéu nay sang vung dir liéu khac trong by nhé. Trong LAD va trong STL
1énh dich chuyén thuc hién viéc di chuyén hay sao chép ndi dung cia mot
byte, mot tur, hay mot tor kép hodc mot gia tri thyc tor ving nay sang vung
khéc trong bg nhé.
2.2.4.8.7. MOV_B (LAD): MOV_B(STL)

Lénh sao chép ndi dung cua byte IN sang byte OUT.

Cu phéap Iénh MOVB trong STL va LAD nhu sau
Bang 2.23: M6 ta ca phap 1énh MOVB

LAD STL Toan hang
MOV R IN VD,ID,QD,MD,SMD
™ (Tir kép) HC, AC, hingsd
*VD*AC,
{iv  our| | MOV_RIN OUT |OUT VD, ID, QD, MD,SMD

(Tir kép) AC, *VD, *AC
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2.2.4.4.8. MOV_W (LAD): MOV_W(STL)
Lénh sao chép ndi dung cua tir don IN sang tir don OUT.
Cu phap Iénh MOVW trong STL va LAD nhu sau:
Bang 2.24: M6 ta c phap 1énh MOVB

LAD STL Toan hang
e IN VW, T, C, IW, QW, MW
B (TU)AC, AIW, hing sb, *VD,

MOV_W INOUT | *AC
OUT VW, T, C, IW, QW, MW
(Tir) AQW, AC, *VD, *AC

HIN ouT

Lénh sao chép nd1 dung cua tir kép IN sang tir kép OUT.Cu phép Iénh
MOVDW trong STL va LAD nhu sau
Bang 2.25: M6 ta cu phép ct phap 1énh MOVDW

LAD STL Toan hang

MOV R
EN INVD,ID,QD,MD,SMD

(Tt kép)HC, AC,hangsd*VD, *AC
OUT VD, ID, QD, MD,SMD
(T kép)AC, *VD, *AC

MOV_RIN OUT

41N ouT
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CHUONG 3:

THIET KE MO HINH HE THONG

3.1. YEU CAU CONGNGHE

PLC xuit tin hiéu diéu khién bién tan khoi dong cho bom 1, sau khi dat
tbc d6 dinh mirc, PLC diéu khién bom 1 13y dién truc tiép tir ludi. Sau mot
thoi gian, bom 2 dugc khoi dong bang bién tan, qué trinh tiép tuc nhu véi
bom 1. Sau mdt thoi gian, bom 3 dugce khoi dong br:Tlng bién tan, qua trinh tiép
tuc nhu v6i bom 2. Qua trinh duoc cu thé nhu sau: dau tién bam start 10.0, P1
dong dién cho bién tan hoat dong, déng thoi cudn hat K1 co dién, bién tan
khoi dong cho bom 1. Sau mét thoi gian 20s, cuén hut K1 mat dién, sau 0.5
K2 c6 dién dong co 14y ngudn tir ludi. Sau d6 1s tiép diém P1 bi ngit ra, bién
tan bat dau qua trinh dimg. Qua trinh nay c6 thé duoc diéu chinh trén biét tan,
chon 14 10s; 16s sau khi qua trinh dimg bét dau (5s sau khi tan s6 trd vé s 0)
thi P1 dong lai. Qua trinh khoi dong tiép tuc dién ra nhu vay cho bom 2 va

bom 3.
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3.2. SO PO MACH PONG LUC

BT e | Aol | ol |
R
TP TREEET TRrTLL Pt

Hinh 3.2:So 5 mach dong luc
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3.3. SO PO KET NOI PLC

oy ® ¢ ® * ¢ ¢ 9
220V
R1 R2 R3 R4 R5 R6 R7
|—+24v l L T T
*— ® ® ® o ® ° —
Q0.1 Q0.2 Q0.3 Q04 Q05 Q0.6 Q0.7 N L
PLC S7-200
10.0 10.1 L M
L g *—
° I
Start \ Stop

Hinh 3.3:So d6 két ndi PLC S7 200

,——.

C R7 Nut khoi dong / dimg bién tan
ra
K1 K2 K3 K4 K5 K6
220V
R1 — R2 — R3— R4 — R5 — R6 —
o~

Hinh 3.4:So d6 két n6i mach diéu khién va dong luc

51




* Nguyén 1y hoat dong:

Pau tién bam 10.0, P1 dong dién cho bién tin hoat dong, déng thoi
cudn hat K1 c6 dién, bién tan khoi dong cho bom 1. Sau mdt thoi gian 20s,
cudn hut K1 mat dién, sau 0.5s K2 c6 dién dong co léy nguén tr ludi. Sau do
Is tiép diém P1 bi ngét ra, bién tan bat dau qua trinh dimg. Qua trinh nay c6
thé duoc diéu chinh trén biét tin, chon 1a 10s; 16s sau khi qua trinh dung bét
dau (5s sau khi tan so trg vé s6 0) thi P1 déng lai. Qué trinh khéi dong tiép

tuc dién ra nhu vay cho bom 2 va bom 3.
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3.3.CHUONG TRINH PIEUKHIEN

PROGRAM COMMENTS

10.0

Network 1 Network Title
start, bat K1 =Q0.1; delay 20s ; bao ve bam' Start 2 lan

Q0.2

Q0.7

—

Network 2
Khoi dong bom1 = bien tan

Q0.7

(¥ )
1

Q0.1

(s)

1

— |

Network 3
bat K2= Q0.2

_| T37

Q0.1

j)

T37
IN TON
2004PT 100 ms
T38
IN TON
2104PT 100 ms
T45
IN TON
2054PT 100 ms
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Network 4

T45 Q0.2
| | [/
|| (s)
1
Network §
ngat bien tan
T38 Q0.7
| | [/
1| (r)
1
Network 6
Q0.2 T39
| |
l [ IN TON
+160 4PT 100 ms
Network 7
T39 Q0.7
| | [/
. (s)
1
Q0.3

()
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Network 8

T39 T40
= IN TON
+200 4PT 100 ms
T41
IN TON
+2104PT 100 ms
T46
IN TON
205 4PT 100 ms
Network 9
T40 Q0.3
| ¥ 4
1 (r)
1
Network 10
T46 Q0.4
| [
1 (s)
1
Network 11
T41 Q0.7
| [
1 (r)
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Network 12

Q04 T42
| |
i | IN TON
1804PT 100 m
Network 13
T2 Qo7
_| '__< s )
1
Qo5

—(¢)

Network 14
T42 T43
| |
1 | IN TON
2004PT 100 m
T4
IN TON
2104PT 100 m
T47
IN TON
2054PT 100 m
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Network 12

Q0.4 T42
—| } IN TON
1604PT 100 m
Network 13
T4 Qo7
— ()
1
Qo5

—(+)

Network 14
T42 T43
—| : IN TON
2004 PT 100 m
T4
IN TON
2104PT 100 m
T47
IN TON
2054PT 100 m
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_| 005)
_| 006)
_| 007)

Network 18

_| 001)
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KET LUAN

Sau moét thoi gian dai nghién ctu tai li¢u va thuc hién dé tai

“Nghién ctvu tong quan vé hé théng bom trong coéng nhiép. Thiét ké h¢

théng bom ludn phién diéu khién bang PLC va bién tan >. Day 1a mot dé rat

hay va no6 rat phu hop voi thuc té san xuat hién nay, cang di sau nghién ctu

cang thay no hap din va thiy dugc vai trd cua nd trong viée diéu khién tu

dong. Trong dé tai ndy em di nghién ciru va giai quyét dugc cac van dé sau:
Biét cach 1ap trinh thanh cong PLC, cai dit va khai thac bién tan.

Tuy nhién dé lam duoc nhing viéc trén can doi héi mot tam hiéu biét
nhat dinh vé dién tt, tin hoc...nén em ciing gap khong it khé khan. Trong qua
trinh 1am d6 4n, mac du da rat c6 gang nhung do kién thtc va kinh nghiém
con han ché nén dd 4n nay khong thé tranh khoi nhimg thiéu s6t. Em rit mong
nhan duogc su chi bao dong gop cia cic thiy, cd gido va cac ban dé dd an nay
duoc hoan thiénhon.

Em xin chan thanh cam on Th.S Pinh Thé Nam, nhiing ngudi di truc
tiép huéng dan, chi bao va tao diéu kién cho em nghién ctru va hoan thanh dd
an nay. Em ciing xin cam on thay c6 gido trong bod mon, cac ban sinh vién 16p
PC1802 d3 dua ra nhiéu gop ¥ dé em hoan thién do an nay.
Em xin chan thanh cdm on!
Hai phong, ngay.....thang.....ndam 2018

Sinh vién thuc hién

Vii Quoc Tuong

59



TAI LIEU THAM KHAO

1. Tang van Mui ( 2003 ), Piéu Khién LOGIC LAP TRINH PLC, Nha xuat
ban ThéngKeé.

2. Vi Quang Hoi (2000), Trang bi dién - dién tir cong nghiép, Nha xuit ban
gidoduc.

3. Nguyén Thai Hung (2002), Tw déng héa véi SIMATIC S7 — 200, Nha xuat
ban khoa hoc kjthuat.

4. GS TSKH Than Ngoc Hoan (1999), Mdy di¢n, Nha xuat ban giao

thong van tai

5. http:// www.Google.com.vn.

60


http://www/

