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TOM TAT

Tén d¢ tai: Ung dung B diéu khién PLC S7-1200, WINCC cho Hé¢ thong diéu khién va
giam sat may thu soi.

Sinh vién thyc hién: Huynh Van Hung

S6 thé SV: 105200450 Lép: 20TDHCLC3
Sinh vién thuc hién: D6 Thién Phtc Vinh
S6 thé SV: 105200523 Loép: 20TDHCLC4

Trong bdi canh coéng nghiép hién dai, nhu cau san xuat day thimg voi chit luong
dong déu va ning suat cao dang ngay cang gia ting, dic biét trong cac linh vuc nhu
nong nghiép, hang hai va dong géi. Trong d6, viéc thu soi sau qua trinh xoan soi 1a mot
cong doan quan trong, anh hudng truc tiép dén chat luong thanh pham va hiéu qua san
xudt. Trudc su phat trién manh mé& cua cong nghé co khi va diéu khién tu dong, viéc
g dung hé théng may moc chuyén dung vao qua trinh thu soi 1a mot bude tién quan
trong, gitip nang cao hiéu qué san xuat, giam thiéu sai sot va tiét kiém chi phi nhan cong.

Pé tai “Ung dung Bo diéu khién PLC S7-1200, WINCC cho Hé thong diéu khién
va giam sat may thu soi” nham dam bao qua trinh thu soi dién ra déu dan, chac chan va
chinh xac. Hé thong giup diéu khién nhip nhang cac cong doan xoan va kéo soi, duy tri
luc cing 6n dinh dé tranh dat hodc ching soi, dong thoi cho phép dé dang diéu chinh
cac thong sb nhu luc cang, do xoan va chiéu dai soi.

Muc ti€u cua hé théng la tao ra mot giai phép thu so¢1 hiéu qua, d& diéu khién va
dang tin cdy cho mdy lam day thung. Hé thong s& hd tro cac chirc ning nhu diéu khién
tdc do dong co, giam sat lyc cang so1, ty dong dung khi cudn déy va dam bao so1 duoc
phan b déu trén 6ng cudn.

Mot trong nhirng tinh ning ndi bat ciia hé théng 1a kha ning diéu khién dong bod
gitra dong co xo0dn soi va dong co kéo day, nhd vao su hd trg ctia bo diéu khién 1ap trinh
PLC va bién tan. Hé thong tich hop giao dién diéu khién HMI dé nguoi van hanh dé
dang theo doi trang thai may, diéu chinh théng s6 va nhan canh bao khi ¢é su c¢6 nhu
dat so1, qua cang.

Trong qua trinh xay dung dé tai khong tranh khoi nhiing thiéu sot, chiing em kinh
mong nhan dugc su théng cam va déng gop v kién tir quy thay c6 va cac ban dé hé thong
may lam day thung ngay cang hoan thién hon.

Em xin chan thanh cam on!



DAIHOC DA NANG CONG HOA XA HOI CHU NGHIA VIET NAM
TRUONG DAITHOC BACH KHOA Doc lap - Ty do - Hanh phuc
KHOA PIEN

NHIEM VU PO AN TOT NGHIEP

TT | Ho tén sinh vién S6 thé SV Lép Nganh
. . K¥ thuat Diéu khién va
1 Huynh Van Hung 105200450 | 20TDHCLC3 ) ,
Tu dong hoa
. K¥ thuat Diéu khién va
2 | D06 Thién Phac Vinh | 105200523 | 20TDHCLC4 A ]
Tu dong hoa

1. Tén dé tai do an:
Ung dung B¢ diéu khién PLC S7-1200, WINCC cho Hé¢ théng diéu khién va giam sat
may thu soi.
2. Pé tai thujc dién: [ C6 ky két thod thudn sé hitu tri tué doi véi két qua thuce hién
3. Cdc s6 liéu va dir lidu ban dau:

e Nhom tién hanh tim hiéu cdc may lam day thing trén internet.

e Tim hiéu cic quy tinh van hanh may lam day thimng cia cac nha may.
4. Ngi dung cdc phan thuyét minh va tinh todn:

a. Phan chung:

TT Ho tén sinh vién No6i dung

. U, Tim kiém tai liéu vé dé tai, tim hiéu quy trinh san xuat
1 Huynh Van Hung . i o _7 e
s¢1, cac phuong phap diéu khién lyc cang, xay dung

X rep e n A thuat toan diéu khién, viét chuong trinh diéu khién,
2 | Do Thién Phuc Vinh ' . , g‘
viét bao cao thuyét minh.

b. Phan riéng:

TT Ho tén sinh vién No6i dung

1 | Huynh Vin Hung Tinh chon thiét bi, thiét ké giao dién HMI.

Trinh bay mdi quan hé giita cic dai luong, lap trinh
PID.

5. Cdc ban vé, do thi ( ghi ré cdc loai va kich thwée bdan vé ):

2 | Do Thién Phiic Vinh

a. Phan chung:

TT Ho tén sinh vién Noi dung

Huynh Vén Hung
2 | Do Thién Phic Vinh

Ban vé luu do thuat toan.
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b. Phan riéng:

TT Ho tén sinh vién

No6i dung

1 Huynh Van Hung So dd mach dong luc, so d6 phan bd thiét bi.

2 | D Thién Phuc Vinh So db d4u ndi PLC, so d6 ddu ndi dén trang thai.

6. Ho tén nguoi hiedng dan

Phan/ Néi dung:

TS. Giap Quang Huy

KS. Lé Quang Ky

7. Ngady giao nhiém vu dé dn: 25/3/2025
8. Ngay hoan thanh dé dn:  15/6/2025

Truwéng BO mon Ty dong hoa

TS. Gidp Quang Huy

Da Ning, ngdy  thdng 06 nim 2025

Ngudi huwéng dan

TS. Giap Quang Huy

KS. Lé Quang Ky




_DATHOC DA NANG CONG HOA XA HOI CHU NGHIA VIET NAM
TRUONG DAIHQC BACH KHOA Poc 1ap - Tu do - Hanh phtic

KHOA DIEN

PHIEU KIEM SOAT TIEN PQ LAM PO AN TOT NGHIEP

(Phiéu danh cho ngudi hudéng dan/sinh vién)

Ho tén sinh vién: Huynh Van Hung S6 thé SV : 105200450

Ho tén sinh vién: D6 Thién Phuc Vinh S6 thé SV : 105200450

Tén dé tai PATN: Ung dung Bo diéu khién PLC S7-1200, WINCC cho Hé thong diéu khién
va giam sat may thu soi.

Ho tén nguoi HD: TS. Gidp Quang Huy Pon vi: TRUONG PAI HOC BACH KHOA,
DAI HOC DA NANG

Ho tén nguoi HD: KS. Lé Quang Ky Pon vi: CONG TY TNHH THUONG MAI KY
THUAT ACTECH
Tuln| Nga Khoi lrgng GVHD
gay da thue hién (%) tiép tuc thuc hién (%) ky tén
i Trao dbi dé tai véi nguoi Tim kiém tai liéu lién quan vé
huéng dan (100%). dé tai.

Tim hiéu quy trinh c6ng nghé|Xay dung cau hinh hé thong.
sdn xuat sgi va nguyén ly

2 hoat dong cua may lam day

(100%).

Tinh chon thiét bi phan cting |Tong hop cac thiét bi can co
3 cho hé théng (100%). & 1am mo6 hinh.

Duyét lan 1: Panh gia khdi luong hoan thanh % :
4 Pugc tiép tuc lam DATN [ Khong tiép tuc thuc hién DPATN [

Thiét ké so d6 dau ndi phan |Thi cong lap rap ta dién.
> cimg (100%).

Thi cong lap rap ta dién Tim hiéu cach cai dat, cau
6 (100%). hinh cho bién tin, PLC, HML
Thiét ké lvu d6 thuat toan  |Viét chuong trinh diéu khién.
7 didu khién (100%).
Duyét lan 2: Danh gia khi luong hoan thanh %
8 Pugc tiép tuc lam DATN T Khong tiép tuc thuc hién DPATN [J

Viét chuong trinh diéu khién [Viét chuwong trinh diéu khién.
) (50%).

Viét chuong trinh diéu khién |Thiét ké giao dién HMI.
10 (50%).

Thiét ké giao dién HMI Kiém nghiém chay thu.
1 (100%).




Duyét 1an 3: Panh gi4 khoi lugng hoan thanh % :

12 Puogc tiép tuc lam PATN 1 Khong tiép tuc thuc hién DPATN [J
R Hoan thanh bao céo (100%). |Chuan bi bao vé d6 an.
14

15
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LOINOI PAU VA CAM ON

Trude tién, chung em xin giri 101 cam on siu sic dén thay huéng din TS. Giap
Quang Huy va KS. Lé Quang Ky, nguoi dd danh thoi gian, chia sé kién thirc va kinh
nghiém quy bau trong suét qua trinh em thyc hién do 4n. Nhitng chi dan va phan hoi da
gitip chiing em tim ra phuong phap giai quyét van dé va tiép thu nhiéu kién thirc méi,
dong gop 16m vao viéc hoan thanh do an nay.

Chuing em cling xin chan thanh cam on cac gidng vién cua khoa Di¢n, truong Pai
hoc Bach khoa Pa Néng, nhitng ngudi da trang bi cho chung em nén tang kién thirc
chuyén mon viing chic trong sudt thoi gian hoc tap tai trudng.

Cubi cung, ching em xin cam on tat ca moi nguoi da hd trg va dong hanh cing
chting em trong sudt qua trinh thyc hién d6 4n nay. Du di nd luc hét minh, nhung chic
chan khong thé tranh khoi nhitng thiéu sét va ching em rat mong nhan duogc nhiing y
kién dong gop tir quy thay co va moi nguoi dé co thé cai thién va hoan thién do an nay.

Mot lan nita, chung em xin chan thanh cam on.

vii



LOI CAM POAN LIEM CHiNH HQC THUAT

Nhom xin cam doan:

- Noi dung cua dd 4n tbt nghiép nay duoc nhom thuc hién dudi su hudng dan cua
TS. Giap Quang Huy va KS. Lé Quang Ky. Tat ca cac phan trong d6 an 1a két
qua ctia qué trinh nghién ctru va 1am viéc ctia nhém, khong ¢ su sao chép tir bat
ky ngudn nao va chua timg duoc st dung trong bat ky cudc thi hay danh gia nao
khéc.

- Nhom cam két r?mg dd 4n tbt nghi¢p nay duogc thyc hién mot cach trung thyc va
tudn thi cac nguyén tic hoc thuat. T4t ca ndi dung, thong tin va y tudng trong dod
an déu duoc nghién ctru ki ludng va dang tin cdy.

- Moi tai liéu tham khao dugc st dung trong d6 an déu duoc trich din rd rang, day
du thong tin vé tac gia, cong trinh nghién ctu, thoi gian va dia diém cong bo,
dam bdo tinh minh bach va liém chinh trong nghién ctru hoc thuét.

Sinh vién thuc hién

Huynh Van Hung

Do Thién Phic Vinh
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DANH SACH CAC KY HIEU, CHU VIET TAT

CHU VIET TAT:
PP: Polypropylene.

PE: Polyethylene.
PLC: Programmable Logic Controller.

PID: Proportional Integral Derivative.
HMI: Human-Machine Interface.
MPM: Meters Per Minute.

TPM: Twists Per Meter.

RPM: Revolutions Per Minute.

I/O: Input/Out.

SF: Safety Factor.

AC: Alternating Current.

DC: Direct Current.

MCB: Miniature Circuit Breaker.
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MO DPAU

% Muc dich thyc hién dé tai
Trong sy phat trién manh mé& cua cudc Cach mang Cong nghiép 4.0, tw dong hoa
d3 trd thanh yéu td then chdt trong viée nang cao hiéu suit san xuat, giam thiéu sai sot
va tdi vu hoa quy trinh van hanh. Nganh cong nghiép dét, v6i dic thu doi hoi do chinh
xac cao va su on dinh trong khau diéu chinh luc cing, dang ngay cang ung dung céac
cong nghé diéu khién hién dai dé dap tng nhu cau thi truong. Trong do, hé thong may
thu soi dong vai trd quan trong, quyét dinh chét luong soi thanh pham.
Tuy nhién, nhiéu nha may dét hién nay van sir dung cac phuong phap diéu khién
truyén thong nhu relay, cac bo dicu khién don gian, dan dén nhing han ché nhu:
e Kha ning md rong va tiy chinh hé thong kém, gy kho khin khi can nang cap
hoic thay doi quy trinh.
e Thiéu hé¢ thong giam sat tryc quan, khién viéc phat hién 16i va bao tri trd nén
phtc tap.
e Hiéu suit khong 6n dinh, tiéu ton ning luong va thdi gian van hanh.
e D3 xdy ra sai sét do thao tac thu cong, anh hudng dén chat lugng cudn soi.
Xuat phat tir nhu cau thuc té d6, dé tai "Ung dung Bo diéu khién PLC S7-1200,
WINCC cho Hé théng diéu khién va giam sat may thu sgi1" dugc thyc hién nham thiét
ké mot giai phap tu dong hoa toan dién, gop phan cai thién chit lvong san pham va tdi
uu hoa quy trinh san xuét.
< Muc tiéu dé tai
e Nang cao hi€u qua cong viéc, gitip tw dong hoa qua trinh vén hanh, ddm bao hoat
dong 6n dinh, lién tuc va giam thiéu sai sot do yéu t6 con nguoi.

e Tiét kiém chi phi, gidm su phu thudc vao nhan lyc tha cong tir do6 cat giam chi
phi van hanh va t6i uu hoa hiéu qua kinh té.

e Giao dién HMI ctia WinCC cho phép hién thj truc quan cac thong sb van hanh
gitip ngudi van hanh dé dang theo ddi, phat hién su ¢b va diéu chinh kip thoi.

% Pham vi va ddi twong nghién ctru

Trong khuon kho d¢é tai nay, nghién ctru s& tap trung vao viéc:

e Ung dung bo diéu khién PLC S7-1200 dé diéu khién luc cang day.

e Diéu khién bién tan bang truyén thong Modbus thong qua PLC.

e Thuat toan PID dam bao chat luong.
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e Lap trinh diéu khién hé thdng bang phan mém TIA PORTAL.
e Thiét ké man hinh giam sat va diéu khién trén HML
+ Phwong phap nghién ciru
Dé dat dugc cac muc tiéu da dé ra, do 4n s& 4p dung phuong phap nghién két hop
v6i phan tich yéu cu, thiét ké va trién khai. Cu thé, cac budc nghién ctru bao gdm:
e Tim hiéu quy trinh lam day thimng.
e Thiét ké cAu hinh hé thong.
e Thiét ké ban vé& cho hé théng.
e Thi cong lip dit ti diéu khién.
e Lap trinh diéu khién va thiét ké man hinh gidm sat.
e K&t luan, danh gia hiéu qua h¢ théng.
< Céu tric ciia dd an tot nghiép
e MO DAU
e CHUONG 1: TONG QUAN QUY TRINH SAN XUAT
e CHUONG 2: CAC THANH PHAN TRONG HE THONG
e CHUONG 3: COSOLY THUYET
e CHUONG 4: THIET KE VA XAY DUNG HE THONG DIEU KHIEN
e CHUONG 5: CHUONG TRINH DIEU KHIEN VA GIAM SAT
e KET LUAN
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CHUONG 1: TONG QUAN QUY TRINH SAN XUAT

1.1  Dic diém hé thong
1.1.1 Vé co ciu hoat dpng

e Nguyén Iy xoan kép: May thuong hoat dong theo co ché xoan hai cap (xodn soi
thanh strand, xo4n strand thanh rope).

e Chuyén dong quay 1a yéu t chinh trong viéc tao diy — toan bd dau xoan hodc
truc quay co thé chuyén dong quay lién tuc hoic quay dao chiéu.

1.1.2  Khd ning sin xudt

e (C0 thé san xuat day thimg tir cac loai vat liéu khac nhau:
o Soi tu nhién: dua, sisal, bong.
o Soi tong hop: nylon, PP, PE, polyester.
e Kich c& day da dang (tir vai mm dén vai cm dudng kinh).
e Mot s6 may c6 thé san xuat nhiéu day cung luc (multi-line).
1.2 Quy trinh san xuat
Dé hiéu 16 quy trinh san xuat day thing [1] tir nguyén liéu nhira dén thanh pham,
ching ta s& cung phén tich timg cong doan cu thé trong hé théng may lam day thung

hién dai. Dudi day la tung giai doan lam day.
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-

Nguyén liéu May trén nhya

May dun nhya

Bé& lam ngudi

May kéo dan

m—

May kéo dan May cubn May lam day thirng Thanh pham
Hinh 1.1 Quy trinh san xuat day thimg.
1.2.1 Nguyén liéu nhwa

Qua trinh bét dau bﬁng viéc chuén bi nguyén liu nhya, thuong 1a céc hat nhua
polymer nhu polypropylene (PP) hodc polyethylene (PE). Nhya c6 thé ¢ dang nguyén
sinh hodc tai ché, tiy theo yéu cau san phim. Nguyén liéu dugc kiém tra k§ ludng vé
d6 tinh khiét, kich thudc hat va mau sic dé dam bao chat luong dau vao. Cac phu gia
nhu chit dn dinh nhiét, chat chéng tia UV, hodc bot mau cling dugc chun bi sin dé pha
tron.

1.2.2 May tron nhua

Nguyén liéu nhua cung cac phu gia dugce dua vao may tron. Qua trinh tron dién
ra & nhiét d6 phong hodc dugc gia nhiét nhe dé dam bao cac thanh phan phan bd dong
déu. Thoi gian tron duoc kiém soat chat ché dé tranh qua tai nhiét hodc phan hiy phu
gia. Hon hop sau khi tron phai dat ¢ dong nhat cao, khong von cuc va san sang cho
cong doan dun.

1.2.3 Mady dun nhua

Hon hop nhua duoc dua vao may dun truc vit, noi nhiét do duoc ting dan theo
cac zone nhiét (thudng tir 150°C dén 250°C tuy loai nhya). Nhwa nong chay duoc ép

qua khuén dau dun c6 18 dinh hinh, tao thanh cac soi nhua lién tuc. Ap suit dun va tdc
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dd truc vit dugc diéu chinh dé kiém soat duong kinh sgi. Qué trinh nay con giup loai bo
bot khi va 6n dinh ciu trac polymer.

1.2.4 Bé lam ngugi

Céc soi nhura nong chay sau khi ra khoi khudn duoc nhiing ngay vao bé nuédc lam
ngudi c6 nhiét do kiém soat (thuong 20-30°C). Qua trinh 1am ngudi nhanh gitp dinh
hinh c4u trac tinh thé cta nhua, ting d6 bong bé mit va giam Gng suat bén trong. Nudc
trong bé duoc tuan hoan va loc dé dam bao chét luong lam ngudi 6n dinh.

1.2.5 Mady kéo din lin 1

So1 nhya dugc kéo qua hé théng con lan ¢6 tdc do khac nhau. Qua trinh nay lam
giam duong kinh soi, dong thoi sap xép lai cac chudi polymer theo hudng kéo, gitp ting
d6 bén kéo dut va do dai va dap. Nhiét do kéo dian duoc kiém soat bang dén hong ngoai
hoic budng gia nhiét.

1.2.6 May én dinh nhiét

Soi nhya sau khi kéo din dugc dua qua budng on dinh nhiét ¢ nhiét do dudi diém
néng chay (thuong 90-120°C). Qua trinh nay gitp giam tng suat du, on dinh kich thudc
soi va cai thién do on dinh nhiét ctia san phém. Thoi gian luu nhiét duoc tinh toan chinh
xéac dé tranh qua tai nhiét gy giam chat luong.

1.2.7 May kéo din lin 2

Soi nhua tiép tuc duoc kéo dan véi ty 1é thap hon (1.5:1 dén 2:1) dé hoan thién
duong kinh va do bén. Giai doan nay st dung hé théng con lin chinh xac c6 bo diéu
khién toc do tu dong, dam bao do6 dong déu giira cac soi. Nhiét d6 kéo dan dugc diéu
chinh phu hop véi tinh chat nhya sau khi d qua xtr Iy nhiét.

1.2.8 May cupn

Cac so1 nhua thanh phém dugc dua vao may cudn ty dong vaoi he théng cam bién
diéu chinh luc cing. Soi duoc cudn dong déu 1én 16i nhwa hodc gidy voi chidu dai tiéu
chuén. May tich hop bd dém chiéu dai va ty dong cat khi dat yéu cau. Cac cudn soi duoc
kiém tra d6 déng tAm va can ning trudce khi chuyén sang cong doan sau.

1.2.9 May lam day thung

May lam day thing [2] c6 2 phan chinh 13 phan tao soi (Stranding Section) va
phan bén day (Closing Section).
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Hinh 1.2 C4u tao mdy lam déy thing.
Céc thanh phan trong may lam day thimg gdm co:

1. Cudn soi:

Hinh 1.3 Cac cuon soi.

Céc cudn sgi dugce lam ra tir cong doan phia trude dugce dat vao khung do trong
may lam déy thimg, sd luong cac cudn soi tuy thude vao cac yéu td sau:
e Ciu truc day thing loai xodn 3 tao, 4 tao hay dang bén. Vi du day thing 3 tao,
mdi tao ¢o 20 soi, téng s6 cudn soi can =3 x 20 = 60 cudn.

e DPuong kinh day thirng cang 16n thi can sd luong cudn soi cang nhiéu.
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2. Canh quay cho nhém soi:

Hinh 1.4 Canh quay nhom soi.

C6 2 canh quay & 2 dau ciia khung d&, cho nhom soi vao di canh quay bén trai
r0i qua canh quay bén phai, dong co xodn day hoat dong s& quay 2 canh quay nay thi
khi d6 cac nhom sgi duge xodn lai thanh mot tao soi. Tuy thude vao day thung 3 tao hay
4 tao s& c6 twong tng 3 hay 4 khau xo4n nhom soi dé tao ra cic tao soi.

3. B0 gom tao soi:

Hinh 1.5 BJ gom tao soi.

Cac tao so1 dugc dua vao by gom nay dé gom lai thanh mot dé dam bao soi khong

bi 161 trude khi vao canh quay.
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4. Canh quay cho tao soi:

Hinh 1.6 Canh quay tao soi.

Sau khi cac tao soi dugc gom dua lai vao canh quay bén trai roi sang canh quay
bén phai, khi quay 2 canh quay nay thi cic tao soi xoan lai v6i nhau, chidu quay nay
nguoc lai v6i chiéu quay dé xodn cac nhom soi vi dé can bang luc xoan khong dé day
thung xoan lai.

5. B0 phan kéo day:

Hinh 1.7 Pulley kéo day.

Gom c6 cac truc 1an co ranh dé hudng day qua hé théng kéo ma khong bi truot,

tang d6 bam ma khong can siét chat day. Ho trg duy tri lyc cang 6n dinh khi kéo day.
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Hinh 1.8 Truyén dong xich.

Truyén dong xich 12 mot co ciu truyén chuyén dong quay tir mot truc chii dong
sang truc bi dong thong qua banh xich va sgi xich. Trong mdy lam day thimg, truyén
dong xich dugce dung dé dong bod chuyén dong giira bo phan kéo day va bd phan cudn
day.

6. B0 phan cudn day:

Hinh 1.9 B§ phéan cudn day.

Day sau khi di qua bo phan kéo day duoc dua vao co cdu din hudng tinh tién 1a
bd phan gitp soi day thung phan bd déu khi dugc cudn vao éng (bobbin) hodc cudn 16n.
Thay vi dé ddy cudn chong 1én nhau, co cau nay di chuyén ngang qua lai (trai-phai) theo
truc cudn, nhd d6 day thirmg duoc xép thanh timg 16p déu dep, khong rdi, khong chong
chéo, dong co cudn day quay voi toc dd phu hop, dong bd véi tée dd kéo day dé tranh
day bi dit hodc cudc khong déu.

> Dé tai tap trung nghién ctru didu khién phan thu soi ciia may lam day thimg san
xuét day nhira Polypropylene (PP) c6 dudng kinh 6mm.
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Hinh 1.10 Péi twong nghién ctu.

1.3  Két luan chuwong 1

Trong chuong nay, da trinh bay toan dién vé nguyén 1y hoat dong va quy trinh
san xuat day thimg nhua trén hé thong may lam day thimg. Nguyén 1y xoan kép — gom
xoan soi thanh tao va xoan tao thanh day — 1a yéu td then chét tao nén cau tric co hoc
bén chic cho day thing.

Quy trinh san xudt bt du tir viéc chuan bi nguyén liéu nhya, qua cac cong doan
xu Iy nhu dun, kéo dan, 6n nhiét, cho dén khi tao thanh soi hoan chinh. Céc soi nay sau
d6 dugc dua vao may lam day thimg, trai qua cac budc xodn nhém soi, gom tao soi,
x04n tao sgi va cudn ddy, tao thanh san pham hoan chinh véi duong kinh theo yéu cau.

Chuong nay ciing dd phén tich chi tiét ciu tao va chirc ning cua tirng bo phan
chinh trong may lam dy thirng, tir bd cp soi, hé thong xoan, bd kéo, cho dén co cau
cudn day. Day 1a co sé quan trong dé dé tai tiép tuc nghién ctru chuyén siu vao bai toan
diéu khién hé thu sgi, dam bao day duoc cuon déu, dang luc cang, tranh duat gay, dac

biét d6i voi day thing PP duong kinh 6mm.
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CHUONG 2: CAC THANH PHAN TRONG HE THONG

2.1  Céu hinh hé théng

Céu hinh hé thong bao gdm 3 cép : Cép trudng (Field), cap diéu khién (Control)

va clp giam sat (Supervisory).

Cép giam sat

Cép diéu khién

Cép trudng

o

- al .
m -

Hinh 2.1 So d6 phén cdp hé thong.

e Cép Truong (Field Level) 1a cp thap nhat, gan vai thiét bi vat 1y trong qua trinh
san xuat. Thanh phan chinh bao gdm cam bién encoder, loadcell, cam bién phat
hién dut soi va dong co. Encoder, Loadcell ¢ chirc ning do toc do, luc cang day
va gui tin hiéu vé bo diéu khién, trong khi dong co thuc hién céac chuyén dong co
hoc theo 1énh diéu khién. Chirc ning chinh ctia cip nay 1a thu thap dit liéu tir qua

trinh san xuét va thuc thi 1énh diéu khién tir cép trén.
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2.2
2.2.1

CAp Dbiéu khién (Control Level) dong vai trd xir 1y tin hiéu va diéu khién thiét bi.
Thanh phan chinh bao gdm PLC, bién tan. PLC nhan dit liéu tir cam bién, xur 1y
theo chuwong trinh diéu khién, thuat toan diéu khién PID va giri 1énh dén bién tan
dé diéu chinh tbc 46 dong co, dam bao qua trinh van hanh ty dong, 6n dinh va
chinh xac.

Cép Giam sat (Supervisory Level) ¢6 nhiém vu giam sat, hién thi va diéu khién
qua trinh van hanh. Thanh phan chinh bao gom HMI dé hién thi thong tin qua
trinh, cho phép nguoi van hanh theo ddi trang thai thiét bi, nhap 1énh diéu khién
va nhéan canh bao su cd. Pay 1a giao dién truc quan gitta con ngudi va may, giup
giam sat va diéu khién hé thong dé dang, hiéu qua.

Thiét bi cAp truwong

Cam bién do luc cang

Cam bién lyc cang day 1a mot thiét bi dung dé do luc kéo tac dong l1én day trong
qua trinh hoat dong ctia may méc, dic biét trong cac hé thong nhu may lam day
thimg, may cubn cap, may dét, v.v.

Lua chon thiét bi: Cam bién luc cang day FZTE [3].

~ 0

Hinh 2.2 Cam bién luc cing day FZTE.

Thong s thiét bi:
Béng 2.1 Thong sb cam bién lyc cang day.
Danh muc Théng s6
Model FZTE
Loai Cam bién lyc cang day (Rope
tension sensor)
Ung dung Do lyc cing
Hudng tai Luc kéo (Tensile force)
Tin hi€u dau ra 0-10V
Do lap lai 0.2% F.S.
Dién 4p kich thich 24V DC
Dai do 0~2kN
S6 lugng: 1
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2.2.2 Cim bién pht hign diit ddy

e Cam bién phat hién dat day 1a thiét bi dung dé phat hién su gian doan hodc dat
rdi clia soi ddy trong qua trinh san xuat, dic biét trong may se ddy, may cudn,
may dét, may kéo soi, may lam day thung...

e Lua chon thiét bi: Cam bién phat hién dut day A-424-8839 [4].

Hinh 2.3 Cam bién phat hién dut day.
e Thong sd thiét bi:
Bang 2.2 Thong s6 cam bién phat hién dut day.

Danh muc Théng s6
M3 san pham A-424-8839
Kich thudce 45x50mm
Dién ap 18-30VDC
Dong dién 1.2A
Ngo ra PNP

e S6luong: 3

2.2.3 Encoder

e Encoder (b6 ma héa) 1a mot thiét bj dung dé chuyén ddi chuyén dong co hoc (nhu
quay hodc tinh tién) thanh tin hi¢u dién, thuong la xung hodc tin hi¢u analog/sé,
nham muc dich do luong vi tri, tdc dd hodc huong chuyén dong ctia mQt truc
hodc co cdu chuyén dong nao do.

e Lua chon thiét bi: Encoder Omron E6B2-CWZ6C 600P/R 2M [5].
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Hinh 2.4 Cam bién Encoder.
e Thong s thiét bi:

Bang 2.3 Thong sé cam bién Encoder.

Danh muc Théng s6
Nguon cap 24VDC
Hinh dang Loai truc
DJ phén giai 600 pulses/rotation
S6 pha dau ra A,B,Z phase
Loai dau ra NPN open collector output
Loai Phét xung tuong ddi
Puong kinh truc 6mm
Puong kinh than 40mm
Tan s6 dap Gng 16n nhat 100kHz
Tdc d6 cho phép 16n nhat 6000rpm
CAp bao vé P50
Tiéu chuan CE

e S6 lugng: 2

2.2.4 Dong co

e Lua chon thiét bi: bong co dién 3 pha 11 kW Toan Phat.

Hinh 2.5 Dong co.
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e Thong s thiét bi:
Bang 2.4 Thong sé dong co.

Danh muc Théng s6
Thuong hiéu TOAN PHAT
Cong suat 11kw — 15HP
Toc do 1480 rpm
Dién 4p dau vao 380V/660V
Tan sd 50Hz, 60Hz
Hiéu suat 88.6%

Hé s6 cong suat 0.84

Cip cach dién F, C

Tiéu chuin san xuit IEC 60034-1
Cép bao vé P55, IP56

e S6lugng: 2
2.3 Thiét bi cAp diéu Khién
2.3.1 PLC (Programmable Logic Controller)

e PLC (Programmable Logic Controller) 1a thiét bi dién tir ding dé diéu khién cac
hé thong tu dong trong cong nghiép. Khac véi cac bo didu khién thong thuong,
PLC c¢6 kha nang 1ap trinh linh hoat, gitip thuc hién cac phép toan logic, kiém
soat trinh tu hoat dong va giam sat qué trinh san xuét mot cach chinh xac. Nhor
tinh linh hoat va dd tin cdy cao, PLC dugc tng dung rong rai trong nhiéu linh

vuc cong nghiép khac nhau.

@ 1. B phan két nbi nguon.
2. Khe cidm thé nhé dudi nép che.
3.Céc by phan két ndindi day clia nguoi
dung c6 thé thdo dugc (phia sau cac nap
® h
che).
4. Cac LED trang thai danh cho 1/0 tich

B :|@ hop.
——— 5. Bo phan két n6i PROFINET.

Hinh 2.6 Céc b phan PLC.
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e Lua chon thiét bi: PLC S7-1200 CPU 1214C DC/DC/DC [6].

Hinh 2.7 PLC S7-1200 CPU 1214C DC/DC/DC.

e Thong sb thiét bi:

Bang 2.5 Théng sé PLC S7-1200 CPU 1214C DC/DC/DC.

Tinh nang Théng sb

Kich thuéce vat 1y 100 x 100 x 75 mm
B0 nhé lam viéc 100 KB

B0 nhé B6 nhé nap 4 MB
B6 nhd giir lai 10 KB
Kiéu vao so 14

, Kiéu ra sb 10

V0 tich hop Kiéu vao tuong tu 2
Kiéu ra tuong tu 0
Module mé rong vao ra ?
(SM)

Mo rong Béng tin hiéu (SB) Hb tro 1 SB/BB/CB
Module truyén thong Z. ..
(CM) To61 da 3 module (tréi)

ISP Boolean Logic 0.08 ps/Iénh

Toc do xurly Phép toan thuc 2.3 ps/Iénh

Cong PROFINET 2
1 cong

Giao tiép Ethernet x

The nhé Ho trg SIMATIC
Memory Card

e S6 lugng: 1

SVTH: Huynh Vin Hung, D6 Thién Phuc Vinh
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2.3.2 Module truyén théng

e Module truyén thong 13 mot thiét bi giao tiép dugc tich hop vao hé thong diéu
khién dé hd tro két ndi chuan RS485, giup truyén dit liéu on dinh, chéng nhiu
va két nbi duoc véi nhiéu thiét bi trén cung mot duong truyén.

e Lua chon thiét bi: CM 1241 RS422/485 [10].

Hinh 2.8 CM 1241 RS422/485.
e Thong s thiét bi:
Bang 2.6 Thong sé module truyén thong CM 1241.

Danh Muc Thong So6
Tén San Phdm CM 1241 RS422/485
M3 san pham 6ES7241-1CH32-0XB0
Dién Ap Cung Cap 24V DC (20.4V —28.8V)
Dong Tiéu Thu 220 mA (tir bus nén 5V DC)
Cong Suét Tiéu Hao 1.1W
Chuan Giao Tiép RS422/485 (X27)
Sb Cong 1
Chiéu Dai Cap Tbi Pa 1.000 m

Freeport, ASCII, Modbus RTU

Giao Thirc H6 Tro (Master/Slave), USS
Telegram tdi da: 1 KB; Bit/character: 7/8;

Freeport/3964(R) Stop bit: 1/2; Parity: tuy chon

Modbus RTU Master Dia chi: 1-49.999; So6 thiét bi to1 da: 247
(32/segment)

LED Béo Trang Thai Co

Chi S0 Bao V¢ (IP) P20

Kich Thude 30 mm (rdng) x 100 mm (cao) X 75 mm

(siu)

e S6lugng: 1
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2.3.3 B nguon

e B ngudn cé chirc nang chuyén dbi dién ap AC thanh DC cung cp ngudn on
dinh cho céc thiét bj diéu khién nhu PLC va HMI trong hé thdng cong nghiép,

dam bao hoat dong lién tuc va an toan.

e Lua chon thiét bi: B6 ngudn 24VDC PM 1207 [8].

Hinh 2.9 B6 nguén 24VDC PM 1207.

e Thong sb thiét bi:

Béng 2.7 Thong s6 bo nguén PM 1207.

Danh Muc

Théong S6

Loai dién &p cap

1 pha xoay chiéu (1-phase AC)

bién 4p cung cap

Tu dong chon dai (120 V/230 V)

Tan s6 dong dién

50/60 Hz

o 0 120V 12A
Dong dién dau vao ;
0230V 0.67 A
Dong khéi dong <13 A (trong 3 ms)
Loai dién 4p dau ra DC 6n dinh, cach ly
Dién 4p dau ra danh dinh 24 VDC
Sai 56 tong <3%

Do 6n dinh dién ap Dao dong chim

do tai/ngudn

<0.1%/0.2%

Dong dién dau ra 0-25A

Cong sut dau ra 60 W

Qua tai ngan han 6 A (100 ms)
Thoi gian khéi dong 10 ms (tang ap)
Kich thudc 70 x 100 x 75 mm

SVTH: Huynh Vin Hung, D6 Thién Phuc Vinh
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2.3.4 Bién tan

e Bién tan (Inverter) 1a thiét bi dién tir ding dé diéu khién tbc d6 dong co xoay

chiéu (AC) bang cach thay doi tan sé va dién 4p cung cap cho dong co. Nguyén

1y hoat dong cta bién tin bao gdm ba giai doan chinh: chinh luu dién ap xoay
chiéu (AC) thanh mét chiéu (DC), loc dién ap DC, sau d6 nghich luu DC tré lai
AC vé6i tan s va dién ap co thé diéu chinh duoc.

e Lua chon thiét bi: INVT GD20-0R7G-S2-BK 0.75kW 1 Pha 220V [9].

Hinh 2.10 Bién tan INVT GD20.

e Thong sb thiét bi:

Bang 2.8 Thong s6 bién tan INVT GD20.

Danh muc Théng s6
Model GD20-0R7G-S2-BK
Series GD20
Cong suat 0.75 kW
Dién 4p ngd vao 1 pha 220 V
Dién 4p ngo ra 3pha220V
Dong dién ngd vao 93 A
Dong dién ngo ra 42 A
Tan so ra 0.1-400Hz
Momen khoi dong 150%, 0.5Hz, (SVC)

Khé néng chiu qua tai

60s v6i 150% dong dinh mure 10s voi 180%
dong dinh muc 1s véi 200% dong dinh mirc

Keypad B diéu khién thing (Breaking Unit)

Tich hop san Céng truyén thong RS-485 Bd loc EMC
Kiéu diéu khién V/F (SVPWM)

Sb cong I/O 13

Kich thudc 80 x 160 x 123.5 mm

SVTH: Huynh Vin Hung, D6 Thién Phuc Vinh
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e S6luong: 2

e So do ndi day mach diéu khién

Multi-function input !wninz{‘h 1 _M %’% Y1 } Y1 output
T T
J o R & | COM
ulti-function input te_r_mlna! 2 i 4@
i i s3 ] AO1 AO1 ¢ é } Analog output
Muiti-function input terminaj 3 | —@ -: 0-10V/0-20mA
i : i \' GND
Multi-function input tgmina; 4 i sS4 '_M
— AO2 AO2 <>—J(Qr—
: E c' Analog output
High speed puise ingr.andiopén L —@ v 0-10V/0-20mA
dollector input are available:fori choice 1 GND
| 1
- coM . 2
! ! I W Twisted pair Shield layer
T T
P RS485
24V } communication
PE
M s Power used for RO1
I frequency setting Relay 1 output
] 1
I A2 Mmc
1 (! v .
E_ﬁ Al3 Multi-function
GND analog input ~RO2A,

‘ﬁpe

} Relay 2 output

Hinh 2.11 So db ndi day mach diéu khién.

Bang 2.9 Cac Terminal trén mach diéu khién.

Kiéu Tén Terminal | Mo ta chirc ning Pac tinh ky thuit
L 485+ Giao tiép RS485 | Giao tiép RS485
Giao tiép
485-
S1 Ngd vao s6 Trd khang bén trong 3.3kQ
) 12~30V. Dién 4p ngd vao phu
S3 hop
Thiét bi dau cuodi
o S4 Tan s6 Max: 1kHz
Tlri hl? u/ S0 Ng6 vao doc xung | Terminal c6 thé duoc sﬁ” dung
Ngo vao/ngo HDI toc nhu ngd vao doc xung toc do
ra dd cao cao vd1 tan s6 Max: 50kHz
PW Ngudn cap dién ap | Cung cép dién ap ngoai
Dai di¢n ap: 12~30V
Y1 Ngb ra s6 Thong sb dinh murc:
50mA/30V

SVTH: Huynh Vin Hung, D6 Thién Phuc Vinh
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Nguén dién 4V Nguén dién ap Nguén dién ap 24V sai s6 10%
ap 24V 24VDC va dong dién ngo ra 16n nhat la
200mA. Thong thuong duoc
sir dung cho cac chan ngé vao
COM va ngo ra so hoac nguén dién
ap cho cam bién
10V Ngudn cap dién ap | Dién ap cap 1 0V va dong dién
ngd ra lon nhat 1a 50mA
Al2 Ngo vao tin hi¢u Dai ngd vao: AI2 dién ap va
tuong dong dién co thé dugc chon la
tu 0~10V/0~20mA
Al3: -10V~+10V
Tré khang qéu vao 20kQ,
dong dién dau vao 500Q
Al3 ién 4 ¢ de ién da
Tin hiéu D‘len a,1p hxoac dong.dle}n dﬁu
vao co thé duogc cai dat béi
tuong tu R <
ng® cong tac
50/ned T Do phan giai: Min AI2/AI3 1a
Vaomgo ra 10mV/20mV khi 10V trong
ung tan s6 S0Hz
GND Chéan chung analog | Chan chung analog
AOl Ngo ra tin hi¢u Dai ngo ra 0~10V hoac
tuong tu 0~20mA
bi¢n &p hoac dong dién ngd ra
AO2 dugce lva chon thong qua cong
tac
Sai s6 cho phép 13 £ 1%, 25°C
ROIA Relay 1 NO Nhom relay RO1 gom RO1A
ROIB Relay 1 NC I\LO, RO1B NC va ROI1C chan
Chéan chung Rela chung .
ROIC ) SR Nhom relay RO2 gdm RO2A
R l ~ \ A
clay ngo ra RO2A Relay 2 NO 1?1}1202]3 NC va RO2C chan
ROZB | Relay 2NC Thong s6 chudn: 3A/AC250V
RO2C ghan chung Relay
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2.4  Thiét bi cAp giam sat

2.4.1 Man hinh HMI

e HMI la mét thiét bi giao tiép gitta nguoi van hanh va may moéc thiét bi, cho phép
ngudi van hanh c6 thé dé dang kiém soét cac thiét bi va may méc, dong thoi nhan
duoc thong tin phan hoi tir cac thiét bi va may moc.

e Lua chon thiét bi: Tt bd diéu khién ta da lua chon & trén 1a PLC S7-1200 thi ta
lga chon man hinh HMI 1a SIMATIC HMI KTP700 Basic [10] vi phu hop voi
PLC S7-1200, cung cip giao dién truc quan dé quan 1y va gidm sat hé thong.

SIEMENS

SIMATIC H\M!

Hinh 2.12 Man hinh HMI KTP700 Basic.

Thong s thiét bi:
Béng 2.10 Thong s6 man hinh HMI KTP700.
Danh muc Théong S6
Tén sdn pham KTP700 Basic color PN

Loai man hinh

TFT widescreen, LED backlight

Kich thuéc man hinh

7 inch (154.1 mm X 85.9 mm)

Tudi tho dén nén (MTBF) 20,000 gid (& 25°C)

Pién ap dinh mirc 24V DC (19.2V — 28.8V)

Dong ti€u thu 230 mA

Cong suit tiéu thu 55W

Cong PROFINET 1

Cong USB 1 (hd trg USB <16GB)

Giao thitc h tro PROFINET,  EtherNet/IP,  Modbus
- TCP/IP, TCP/IP, DHCP, DCP, LLDP

Cam ung di¢n tro Co

Bd nhé nguoi dung 10 MB

HO trg cau hinh

WinCC Basic V13/STEP 7 Basic V13

Chi s6 IP

IP65 (mat trudce), [IP20 (mdt sau)

Kich thuoc (WxHXD)

214 mm % 158 mm X 39 mm
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e S6luong: 1
2.5  Cac thiét bi khac
2.5.1 Thiét bj béo v¢
MCB (Miniature Circuit Breaker) la thiét bi bao vé dién tu dong ngét mach, duoc
st dung dé ngin chin qua tai hodc ngin mach trong hé théng dién. MCB thudng dugc
dung trong mang dién dan dung va cong nghiép, va co vai trd quan trong trong viéc bao
vé hé théng va cac thiét b dién.
2.5.1.1 MCB bdo vé bién tin
e Lua chon thiét bi:
e Dua theo dong vao dinh muc cua bién tan tra tir manual, ta tinh dugc dong MCB:
Ivcg = lgm X 1.5 =9.3 X 1.5 = 13.95 (A) (2.1)
— Chon MCB Chint NXB-63 16A 6KA 1P.

Hinh 2.13 MCB Chint NXB-63 16A 6KA 1P.
e Thong sd thiét bi:
Bang 2.11 Thong s6 MCB Chint NXB-63 16A 6KA 1P.

Danh muc Thong s6
Tén MCB NXB-63-1 pha-16A
dong cat 6KA
Nha san xuét Chint
Dong dién dinh muc (A) 16 A
Dién 4p dinh muc (V) 240/415V
S6 cuc 1
Dong cét ngan mach 6KA
Tiéu chuan IEC 60898-1

e S6 lugng: 2

SVTH: Huynh Vin Hung, D6 Thién Phuc Vinh
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2.5.1.2 MCB bdo vé bé nguon 24VDC

e Lua chon thiét bi:
e Dua theo dong vao dinh muc cua bd nguén PM 1207 tra tr manual, ta c6 duoc
dong MCB la:
Imcg = Igm X 1.5 = 0.67 X 1.5 = 1.005 (A) (2.2)
— Chon MCB Chint NXB-63 6A 6KA 2P.

g€ €
Y o=
P

$

=®

=
pogg % 0

Hinh 2.14 MCB Chint NXB-63 6A 6KA 2P.
e Thong sd thiét bi:
Bang 2.12 Thong s6 MCB Chint NXB-63 6A 6KA 2P.

Danh muc Théng sb
Ten MCB NXB-63-2 pha-6A
dong cat 6KA
Nha san xuét Chint
Dong dién dinh muc (A) 6 A
Dién 4p dinh muc (V) 240/415V
S6 cuc 2
Dong cit ngan mach 6KA
Tiéu chuan IEC 60898-1

e S6 lugng: 1
2.5.1.3 MCB téng cho hé théng
e Lua chon thiét bi:
e Xac dinh dong dién tong.
o Taco 2 MCB bao vé bién tan — Tong dong cap qua MCB tong la:
[=16+ 16 = 32 (A) (2.3)
— Chon MCB Chint NXB-63 32A 6KA 2P.
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Hinh 2.15 MCB Chint NXB-63 32A 6KA 2P.
e Thong s thiét bi:
Bang 2.13 Thong s6 MCB Chint NXB-63 32A 6KA 2P.

Danh muc Théng sb
Tén MCB NXB-63-2 pha-32A
dong cat 6KA
Nha san xuét Chint
Dong dién dinh muc (A) 32A
Dién 4p dinh muc (V) 240/415V
S6 cuc 2
Dong cat ngan mach 6KA
Tiéu chuan IEC 60898-1

e S6 lugng: 1
2.5.2 Nut nhin

e Lua chon thiét bi: Nut nhan nha 2 tiép diém LA38-11BN-24V-G.

Hinh 2.16 Nt nhin LA38-11BN-24V-G.
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e Thong sd thiét bi:

Bang 2.14 Thong s6 niit nhan LA38-11BN-24V-G.

Danh muc Théng sb
Model LA38-11BN-24V-G
Xk aR 1 NO + 1 NC (1 thuong mé + 1
So tiép diem thuong dong)
Dién ap 24VDC
Puong kinh 16 22mm

e Séluong: 4

2.5.3 Deén

e Lua chon thiét bi: Pén AD16-22DS.

e

Hinh 2.17 Beén AD16-22DS.

e Thong sb thiét bi:

Bang 2.15 Thong s6 dén AD16-22DS.

Danh muc Théng s6
Picn 4p hoat dong - AC: 12V, 24V, 110V, 220V, 380V
- = - DC: 12V, 24V, 48V, 110V, 220V
Dong dién lam viéc <20mA
Tuobi tho 30.000 gioy
Puong kinh 16 lap dat 22mm

e S6luong: 3
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2.6  Tong hop cac thiét bi

Tir cac tinh toan va lwa chon thiét bi trén, sau ddy 1a bang tong hop cac thiét bi

trong hé thong.
Béng 2.16 Tong hop cac thiét bi.
STT Tén M3 san phim S6 lwong
1 Cam bién luc cing day FZTE 1
5 g;}r]n bien phat hién dit | , o) cesg ;
3 Encoder Omron E6B2-CWZ6C 600P/R 2M 2
4 Pong co 2
5 PLC S7-1200 CPU 1214C DC/DC/DC 1
6 Module truyén thong CM 1241 RS422/485 1
7 | Bo ngudn PM 1207 ]
8 | Bién tan INVT GD20-0R7G-S2-BK 2
9 Man hinh HMI KTP700 Basic color PN 1
10 | MCB MCB Chint NXB-63 4
11 | Nat nhan LA38-11BN-24V-G 4
12 | bén AD16-22DS 3

2.7  Két luin chwong 2

Chuong 2 di trinh bay qua trinh thiét ké cau hinh tong thé cta hé théng didu
khién va giam sat cho may 1am day thimg, v6i ba cip rd rang: cap truong (thiét bi chap
hanh va cam bién), cap diéu khién (PLC, bién tan), va cap giam sat (HMI).

Bén canh d6, ciing trinh bay viéc tinh toan va lua chon cac thiét bi phu hop vai
yéu cau k¥ thuat ctia hé théng, bao gém cic cam bién, bién tan, dong co, thiét bi bao vé,
bd diéu khién PLC S7-1200 va man hinh HMI. Viéc lua chon thiét bi dugc dua trén tiéu
chi dam bado tinh tuong thich, d¢ chinh x4c, kha nang chiu tai, cling nhu hiéu qua kinh
té khi trién khai.

Nhirng co sé k§ thuat va Iya chon thiét bi trong chuong nay déng vai trd nén tang
cho cac ndi dung tiép theo, dac biét 14 trong viéc xdy dung chuong trinh diéu khién va

trién khai hé théng giam sat van hanh thyc té cho phén thu sgi cia may lam day thung.
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CHUONG 3: COSO LY THUYET

3.1  So db toan hé thong

Ttr cac thiét bi duge tinh chon & Chuong 2, sau day la so dd toan hé théng.

L
N A .
5 4
e
B
MCB 32A MCB 6A & e
4
| Pen bao PROFINET
i ngudn . ov
MCB 16A = MCB 16A = =
[ | £l
PLC S7-1200
GD20 GD20
PM 1207 CM1F41
MODBUS RTU
Dong co . <
P g
Bong co xoan Bong co keo A Cam bién Encoder Cam bién
lyc cang phat hién
dart day

Hinh 3.1 So do toan hé thong.

Hé théng sir dung bo diéu khién PLC S7-1200 dé diéu khién cac dong co xodn
va dong co kéo thong qua bién tin GD20 sir dung truyén thong MODBUS RTU, két
hop véi cam bién luc cang, encoder, cam bién phat hién dut day dé giam sat chét lugong
day va tu dong dirng may khi xay ra sy ¢6. Man hinh HMI cung cép giao dién diéu khién
tryc quan, canh bao 18i va cho phép thay dbi thong s6, két ndi voi PLC thong qua truyén
thong PROFINET. Cac MCB bao v€ mach di¢n khoéi qua tai va ngén mach, nat nhin
cho phép diéu khién chay, ding, dimg khan cap va khoi dong lai hé thong.
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3.2 Phuwong phap diéu khién lwc cing
3.2.1 Diéu khién momen
Diéu khién momen nham duy tri luc cing 6n dinh trén day, théng qua viéc diéu
chinh momen cta dong co, hé théng dam bao:
e Day khong bi dut khi cang qua
e Day khong bi chung khi cang qua it

Luc cang trén day dugc tinh tir cong thirc sau:
F=— (3.1)

Trong do:
e T: Momen dong co (Nm)
e F:Luccang (N)
e R: Ban kinh cudn day (m)
Khi R ting, néu T giit nguyén, thi F s& giam — can ting mémen. Khi R giam,
can giam momen dé khong tang F qua muc.
— Diéu khién momen phai thich nghi véi thay d6i duong kinh cuén.
3.2.2 Diéu khién toc d
Diéu khién téc do 1a phuong phap tao ra lyc cing 6n dinh bang cach diéu chinh
chénh 1éch téc do gitra hai truc cip ddy va cudn day trong hé thong:
e Néu toc do hai truc béng nhau — vat li¢u khong bi cang.
e Néu tryc nhan quay nhanh hon mét chut — tao lyc cang trén vat liu.
3.2.3 Diéu khién bang PID két hop cim bién luc cing
e Cam bién luc (load cell) do luc cang thuc té.
e B0 PID so sanh véi gia tr1 dat va diéu chinh toc do/momen dong co.

— Pay 1a phuong phap duoc sir dung trong dé tai.
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3.3  Nguyén ly diéu khién lwc cing vong kin

Str dung cam bién luc (load cell) dé do luc cang thuc té — So sanh véi gia tri dat
— Diéu chinh qua bé PID.

7
/;

Loadcell

PLC 57
1200

HMI

Bi&n tan
INVT

Dorg co ¥

Hinh 3.2 Piéu khién lyc cang vong kin.

Cam bién loadcell do I cing day phan hdi vé PLC, sau khi PLC ¢6 dit liéu luc
cang str dung thuét toan diéu khién PID dé diéu khién dong co thong qua bién tan, sao
cho lyc cang bam sat véi gia tri luc cang da cai dat tir man hinh HMI.

3.4 Nguyén ly hoat dong

Encoder do toc 46
dong co xoan day
it

, 2canh quay dé
/ xoan day "\

' v Loadce;l do luc ' £ :
3 Cam bién phat S N Encoder do téc 6  Pulley dé kéo day
hién dit day cang day déng co kéo day

Hinh 3.3 Ciu tao may thu soi.
1. Cap ngudn cho hé théng, kiém tra cac MCB va tinh trang day théng qua cam bién
dut day dé bao dam an toan cho hé théng.
2. Thuyc hién nhép cac thong s6 ban dau trén man hinh HMI: d6 xoan day, luc cang

day, chiéu dai thanh pham mong mudn.
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Nhim nat START trén ta dé hé théng bét dau van hanh
Khoi dong dong co xodn diy va dong co kéo day.

Ba tao soi s€ dugc dua vao bd phan gom day va di qua cam bién luc cang day.

SANEN A

Ba tao soi sau khi dugce ghép s& dugce dan qua co cau xodn diy, tai day 3 tao s&

duogc dong co X04n day xoén lai dé tang do bén cho day. Encoder dat tai dong co

xodn s& dém xung phan hdi vé PLC tinh toan va hién thi tdc d6 dong co trén HML

7. Sau khi xodn xong, diy s& dugc dua qua Pulley dé kéo day giup tao do bam ma
khong can siét chit, cac ranh trén Pulley giir cho diy nam dung vi tri, khong bi
truot 16ch sang hai bén, nhét 1 khi may chay toc d6 cao. Tai day dong co kéo day
s& dugc nhan tin hiéu diéu khién cia PLC thong qua bién tan. PLC s& thuc hién
diéu khién vong kin bang cach sir dung thuat toan diéu khién PID, PLC nhan tin
hiéu suét ra tir loadcell phan hdi vé, sau d6 so sanh véi gia tri lyc cang dat ban
dau.

a) Khi lyc cing thuc té khong dat gia trj dat thi PLC diéu khién dong co kéo day
hoat dong nhanh hon bang cach ting tan s6 & bién tan.

b) Khi lwc cing thuc té vuot quéa gia tri dat thi PLC diéu khién dong co kéo day
hoat dong cham lai bé“tng cach giam tan sb & bién tan.

¢) Khi lyc cing thuc té bang gia tri dat thi PLC diéu khién dong co kéo day hoat
dong & tdc do on dinh.

8. Tiép theo day sau khi dugc kéo s& qua co cdu phan bd day dé day phan bd diéu
trén cudn giup tranh tinh trang chong chéo va rdi day.

9. Cudi cung day duoc dua vao cudn thu dé thu thanh phdm. Trong sudt qua trinh
thu day, Encoder dat tai cudn thu s€ dém xung phan hdi vé PLC dé tinh toan chiéu
dai va so sanh véi gia tri chiéu dai diy mong mubn dit ban dau.

10. Sau khi chiéu dai ddy di dat mong mudn thi man hinh HMI s& hién thi “P4 hoan
thanh” va do1 nguoi van hanh thu thanh phém ra ngoai va doi tin hiéu tir ntit nhéan
START dé tiép tuc thuc hién cudn tiép theo.

11. Tai vi tri 3 tao soi ban dau c6 dit cac cam bién phat hién dut day, cam bién s&
nhan dién day c6 bi dut hay khong, néu c6 thi dong co xoan va kéo s& dirng hoat
dong dé ngudi van hanh co thé khac phyc.

12.Khi méc phéi cai trudng hop sau thi hé théng sé& dimg khan cip (Emergency

Stop).

a) Nhan nat E-STOP trén tu.

b) Cac cam bién dut day phat hién day bi dirt.
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3.5 Thuit toan diéu khién PID

Thuat toan diéu khién PID 1a mot phuong phéap diéu khién ty dong gitip hé théng
dat dén gia tri mong mudbn mot cach dn dinh va chinh xac. N6 hoat dong bﬁng cach tinh
toan sai sb gitra gia tri dau ra thuc té va gia tri dat trudce, tur do tinh toan tin hiéu diéu
khién dé dua hé thong vé trang thai mong mudn. Thuit toan bao gdm ba thanh phan:

e Khau ti 1& (P): Tac dong theo d6 16n cua sai s6 hién tai, giup phan tng nhanh.
e Khau tich phan (I): Tich liy sai sb theo thoi gian, giup loai bo sai sd tinh.
e Khau vi phan (D): Dy doan xu hudng thay ddi cua sai sd, gitip giam dao dong.

Tin hiéu diéu khién dau ra dugc tinh theo cong thirc:

u(t) = Kye(t) + K; jte(t)dt e d((aiit)

(3.2)

Véi e(t) = SP— PV
Trong do:
e u(t): la tin hiéu diéu khién,
e e(t): 1a sai s6 tai thoi diém t,
o K, Kj Kg: 1an luot 1a hé s6 cua céc khau P, I va D,
e SP: 1a gia tri dat (Setpoint,
e PV:1a gi4 tri phan hdi (Process variable).
3.5.1 Khautilé (P - Proportional):

Khau ti 18 (P) ctia thuat todn PID phan tng véi sai s6 hién tai giita gia tri dat va
gia tri thuc té. N6 giup hé thong diéu khién phan (mg nhanh chong véi sai s6, nhung néu
chi s dung P, hé¢ théng 6 thé gap phai sai s6 tinh va dao dong.

Cong thure tinh khau P:

Pout = Kpe(t) (3.3)
Trong do:
e P, 14 tin hiéu diéu khién khau P,
o e(t): 1 sai sb tai thoi diém t,
e K,:lahgsotile.
Tinh chat:
o Néu e(t) 16, tin hi¢u diéu khién s& 16n,

e Néu e(t) nho, tin hiéu diéu khién s& nho,
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e Khau P gitp diéu khién nhanh nhung c6 thé khong hoan toan 6n dinh néu khong
¢ cac khau I va D hd tro.
3.5.2 Khau tich phén (I - Integral):
Khau tich phan (I) xtr Iy sai s tich liiy theo thoi gian. N6 gitp loai bo sai sb tinh

ma khau P khong thé khic phuc, dong thoi giit cho hé thdng dat dén gia tri dit ma khong

bi Iéch lau dai.

Cong thire tinh khau I:
t
Iout = K; j e(t)dt (3.4)
0
Trong do:
e I, 14 tin higu diéu khién khau I,
e e(t): 1a sai s6 tai thoi diém t,
e | (t) e(t)dt: 1a tich phan cta sai s6 theo thoi gian,
e K;: 12 hé sb tich phan.
Tinh chét:

e Khau I gitp diéu khién chinh x4c hon khi sai s6 ton tai trong thoi gian dai,
e Tuy nhién, néu K; qua 16n, nd co thé gay ra hién twong qua diéu chinh va lam
tdng do on dinh cta hé théng.

3.5.3 Khdu vi phdn (D - Derivative):

Khau vi phan (D) gitip du doan xu hudng thay dbi cua sai so, tir d6 giam thiéu sy
dao dong ctia hé thong. D gitip diéu khién mugt ma hon bang cach "du bao" hanh vi ca
sai sO, giam thiéu cac thay d6i dot ngot.

Cong thure tinh khau D:
de(t)

dt

Dout = Kq (3.5)

Trong do:
e D,y 14 tin hiéu diéu khién khau D,

e e(t): 1a sai s6 tai thoi diém t,

de(t)

e la dao ham cua sai sO theo thoi gian,

[ ]
e Kg:1ahé sd vi phan.
Tinh chét:

e Thanh phan D gitip giam dao dong va 6n dinh hé thong nhanh chéng,
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e NO dac bié€t hiéu qua trong cac hé théng coO thay ddi nhanh hodc trong cac hé
thdng c6 phan tng nhanh.
3.6  Truyén thong Modbus
3.6.1 Khdi ni¢m:

Modbus 13 mét giao thirc truyén thong cong nghiép, chil yéu dung dé truyén dir
li¢u gitra cac thiét bi dién tir. Giao thuc nay hoat dong theo mod hinh master-slave, trong
d6 mot thiét bi chinh (master) diéu khién va gui yéu cAu dén mot hodc nhiéu thiét bi phu
(slave). Modbus hd tro truyén dit liéu qua cac chuan vét Iy nhu RS-232, RS-485 va
TCP/IP. Giao thuc nay cho phép doc/ghi cac loai dir li€u nhu coil, input, register... va
thudong dugc sir dung trong cac hé thong giam sat va diéu khién tir xa (SCADA), PLC,
HMI. Nho tinh don gian, dé trién khai va kha nang twong thich cao, Modbus van & mot
trong nhitng giao thirc phd bién nhat trong ty dong héa cong nghiép hién nay.

Hién nay, MODBUS dugc biét dén va st dung phd bién trong cong nghiép gém
3 chuan: MODBUS RTU, MODBUS TCP va MODBUS ASCII. Trong d¢ tai nay tip
trung nghién ctru va lam viéc vé1 MODBUS RTU.

3.6.2 MODBUS RTU

MODBUS RTU la giao thttc truyén thong cong nghiép duoc wa chudng nhat hién
nay nho tinh don gian va hiéu qua. Giao thirc nay st dung dinh dang nhi phan, nghia la
mdi byte dit lidu twong tmg v6i mot byte truyén di, giup giam thiéu thoi gian truyén va
ting d6 chinh xac. MODBUS RTU tuong thich tét voi cac chuan truyén thong ndi tiép
nhu RS232 va RS485. Tdc do truyén co thé thiét 1ap tir 1200 dén 115200 baud, trong d6
9600 va 19200 baud 13 hai muc thong dung nhat. Vi cdu tric master-slave, giao thic
nay cho phép mot thiét bi master kiém soat nhiéu thiét bi slave trong hé thong mot cach
dé dang.

3.6.3 Khung truyén dit lisu MODBUS RTU

Slave ID Function Code Data CRC

Hinh 3.4 Khung truyén MODBUS RTU.
e Slave ID: Xac dinh thiét bi slave ma master mudn giao tiép (1-247),
e Function Code: Cho biét master muén lam gi (doc, ghi, v.v),
e Data: Chura thong tin chi tiét nhu dia chi thanh ghi, ) luong, gia tri can ghi,
e (CRC: Mi CRC-16 dung dé phat hién 15i trong qua trinh truyén.
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Bang 3.1 Ma ham churc nang.

Function Code | Hanh dong Churc nang
01 (01 hex) Read Poc trang thai cac Coil
Poc trang thai ngd vao roi
02 (02 hex) | Read oc trang thal ngo vao ro
rac
Doc gia tri tr Holdin
03 (03 hex) Read oc 8 4 tri tir Holding
Register
04 (04 hex) Read D(_)c_gla tri ar Input
Register
05 (05 hex) Write single Ghi gié tri don vao Coil
o Ghi gia tri don vao
06 (06 hex) Write single Holding Register
. . Ghi nhiéu gia tri vao
16 (10 hex rite multipl . N
( ex) Write multiple Holding Register
3.6.4 Ddu néi truyén théong
s tuncton mput wemin T | ST [l LT\ vroupa
| | g2 | — 11 |com| J
Mult-function input terminat 2 | T B —
¢ —— G o 4 . r‘*’_" ~ ]
. 8 5 =" AT € I Analog output
?mmm-_n:unq'gv 4 l e | 0-10V/0-20mA
i J - \'J | GND
Multi-functon mput terminaf 4 | s4 T B —
! 1 — A0z A02: ) | Alibiciq Gutput
g‘mmﬂm_ﬂ'_ﬁ Y '\ i | 0-10Vi0-20mA
f+ COM ‘
! | wse
—t—— 24V I_ass. |
| PE GND 1113
2 PE - i £ s
[ ' l 4 +1ov vr:::;: “‘s;t:::g —a, o) > Relay 1 output m
] . I i B FEq
- A ! - V: L___ROIC
9 AI3 Multi-fu ]
\ 1 | jA(I;ND .:209?::3:‘ L RO2A
! [\, ,RO2B
T_.L_ PE i roze! > Relay 2 output

1241, ta thuc hién:

e Nbi tin hiéu Data+ (A): Day ndi tir Terminal 485+ ciia GD20 t6i Chan 3 cia

CM1241.
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e Nbi tin hiéu Data- (B): Diy nbi tir Terminal 485- cua GD20 téi Chan 8 cia
CM1241.
3.7  Cai dit bién tin
3.7.1 Cdch cai dit bién tin
Bién tan cung cip ba cap d6 menu [11], bao gom:
e Nhém ma chirc niang (menu cap 1)
e S6 mai chic ning (menu cap 2)
e Thiét 1ap ma chirc ning (menu cip 3)
Khi thuc hién thao tic trong menu cdp 3, c6 thé nhin phim PRG/ESC hoic
DATA/ENT dé quay lai menu cap 2.
e Néu nhan phim DATA/ENT, gia tri vira cai dat s€¢ dugc luu vao bo mach diéu
khién trudc, sau d6 quay lai menu cap 2 va hién thi ma chirc nang ké tiép.
e Néu nhan phim PRG/ESC, hé théng s& quay lai menu cép 2 ngay lap tirc ma
khong luu gid tri vira cai dit, va van hién thi ma chirc nang hién tai.
Vi du: Thay d6i gia tri ctia P00.01 tir O thanh 1.
o ] o o o o o () -] o ] (] o o e o
T s o+ 31111 e §
Alldigits are. =) The units place The units place 2 The units place s

A A b blinkinga
blinking is blinking is blinking ‘
\4

o°...o“ © o © o
_m o‘;| ,jo—> o
The units plg is blinking °c ™ °
Hinh 3.6 Cach cai dat bién tan.
3.7.2 Théng so cai dit bién tin

Cac thong sb chirc ning cuia dong bién tin Goodrive20 [11] duoc chia thanh 30
nhom (P00—P29) theo chirc ning, trong d6 cac nhom tir P18 dén P28 duoc danh riéng.
M&i nhém chirc ning bao gdm mot sé ma chirc niang nhét dinh.

Cac ma chirc nang dugc st dung:

Bang 3.2 Thong sb cai dit bién tan.

M3 ham Tén Cai Mo ta
dat
P00.01 ‘(She d.oX kénh 5 Chon ché do chay cho bién tan
di€u khién chay
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2: Piéu khién théng qua truyén thong
Modbus

Lua chon tan sd 8: Cai dat ché do truyén thong MODBUS

P00.06 chay A 8
Ngo ra Relay 2: Chay Thuan
P06.03 ROI 2

Ngudng cai dat: 1~247

Thong s nay xac dinh dia chi slave dung
P14.00 bia chi Local 1,2 | dé€ truyén thong véi master. Gia tri “0” la
dia chi Broadcast.

Dia chi cua slave khong thé dit bang 0.

Cai dat toc do Eruy‘én tai gitra cap gidm sat
P14.01 Tbc d6 Baud 3 | phia trén va bién tan.
3: 9600BPS

binh dang dir li¢u gitra ’cép giam sat phia
trén va bién tan phai giong nhau. Néu
P14.02 | Bitsd kiém tra 0 | khong, truyén thong sé khong duoc thuc
hién.

0: khong kiém tra (N,8,1)cho RTU

Thoi eian del 0~200ms
01 gian dela .
P14.03 truy%n thon gy 20 N6 ¢6 nghia la thoi gian cho khi bién tan

nhan dir li¢u va gui no6 1€n cap giam sat

han hoi
P phia trén.

3.8 Xirly tin hi¢u analog
3.8.1 Ham NORM X:

e Chirc ning: Chuan hoa mot gia tri tir pham vi dau vao sang pham vi tuyén tinh

tiéu chuan (thuong 13 0.0 dén 1.0).

NORM_X
Int to Real
= EN —
MN
out
VALUE
MAX

Hinh 3.7 Ham NORM_X.
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Bang 3.3 Cac tham s6 ham NORM_X.

Thong s6 | Ngo vao/ra | Kiéu dirligu | 50 “t'r‘f’r lwu Chd thich
EN Input BOOL I,Q,M,D,L | Cho phép ngd vao
ENO Output BOOL I,Q,M,D,L | Cho phép ngd ra
MIN Input Int, Real I,Q,M,D, L G161 han MIN
VALUE | Input Int, Real LLQ,M, D, L | Giatr dau vao
MAX Input Int, Real I,Q,M,D, L G161 han MAX
OUT Output Real LQ,M,D,L |Kétqua
A
Hinh 3.8 Pham vi chuin hoa ham NORM_X.
T = VALUE — MIN 3.6)
~ MAX — MIN '

3.8.2 Ham SCALE X

e Chirc nang: Chuyén doi gia tri da duoc chuan hoa (tir ham NORM) sang pham vi
vat Iy mong mudn (vi du: 4-20mA — 0-100°C).

SCALE_X
Real to Real
— EN - - —
MIN
VALUE out
MAX

Hinh 3.9 Ham SCALE_X.
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Bang 3.4 Cac tham s6 ham SCALE X.

Théng sé | Ngo vao/ra | Kiéu dir licu | B0 “t'r‘g lru Chd thich
EN Input BOOL I,Q,M,D,L | Cho phép ngd vao
ENO Output BOOL I,Q,M,D,L | Cho phép ngd ra
MIN Input Int, Real I,Q,M,D, L G161 han MIN
VALUE | Input Int, Real LLQ,M, D, L | Giatr dau vao
MAX Input Int, Real I,Q,M,D, L G161 han MAX
OUT Output Real LQ,M,D,L |Kétqua

> Viéc két hop hai khéi NORM_ X va SCALE X cho phép chuyén ddi tin hiéu
analog dau vao tir cam bién thanh gia tri vat Iy c¢6 ¥ nghia, phuc vu cho giam sat va
diéu khién. Dau tién, khéi NORM_X chuén hoa tin hiéu sé ddu vao (thuong la tin
hi¢u analog da dugc s6 hoa, nhu 0-27648) vé khoang tur 0.0 dén 1.0. Sau d6, khdi
SCALE_X tiép nhan gi4 tri chuan hoa nay va chuyén ddi n6 thanh gia tri thyuc té
tuong ing véi don vi do vat ly (vi du: °C, bar, m, v.v.), dua trén khoang do cu thé
duoc thiét 1ap trude. Su két hop nay gitip ddm bao do chinh xéc, dé& hiéu chinh va

tinh linh hoat trong vi¢c xtr 1y céc loai tin hi¢u cam bién khac nhau trong h¢ théng

B

A\ 4

Y
VALK

Hinh 3.10 Pham vi chuan hoa ham SCALE X.
OUT = [VALUE x (MAX — MIN)] + MIN

diéu khién ty dong.

3.9

Mobi quan hé giira cac dai lwong

3.9.1 Tinh téc dé dong co xodn ddy

Trong h¢ thé)ng, viéc diéu khién chinh xéc tdc do cua dong co X04n day va dong
co kéo day 1a yéu t6 then chdt dé dam bao mat do xodn dung theo yéu cau k¥ thuét. Cac

cong thirc dudi day thé hi¢n moi lién hé logic va vat ly gitra cadc thong s6 van hanh ctua

hé thng.
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Tbc d6 dong co kéo day dugc tinh toan va dua vao bién tan diéu khién théng qua
PLC bang cach st dung thuét toan PID véi thong s6 ban dau 1a gia tri dit va gia tri phan
hdi tir cam bién.
Toc d6 dong co X04n day phu thuoc vao do X04n mong mudn TPM (Twist Per
Meter) dugc nhap tir HMI va tdc d6 cua dong kéo day (m/phut) thong qua bién tan 2:
a) Tbc do dong co xodn day:
RPM,ys, = MPM x TPM (3.8)
Trong do:
e RPM,,:,: Tdc d6 dong co xodn day (vong/phut),
e MPM: Téc do pulley kéo day (m/phut),
e TPM: 6 xoan diy mong mudn duoc nhap tir HMI (vong/m).
D& hiéu thi:
e Khi kéo day di qua truc xoan, truc xoan xoay déu, mdi vong xoay lam xoan day
1 lan.
e Néumudn mdi 1 mét day c6 x vong xoan, thi truc xoin phai xoay x vong khi kéo
duoc 1 mét.
e Néu tbc do kéo 1a y m/phut, thi truc xodn phai xoay:

RPM, s, = y( = ) X X (Vbng> (3.9)
xoan phut m

b) Tdc do kéo day:

Tdc dd kéo day dugc xac dinh dua trén tdc do quay cua dong co kéo day, truyén
dong qua day dai t6i pulley kéo day. Khi dong co quay, pulley sé& kéo day di véi toc do
tuyén tinh trong tng v6i chu vi cta pulley.

MPM = % x C (3.10)
Trong do:
e MPM: Téc d6 pulley kéo day (m/phut),
RPM,4,: Toc do dong co kéo day (vong/phut),

e Ty sb truyén: Pong co kéo dy sir dung truyén dong day dai véi ty sd truyén 20:1,
e (C: Chu vi pulley kéo day (m/vong).
¢) Chu vi pulley kéo day:

C=nxD (3.11)
Trong do:
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e (C: Chu vi pully kéo day (m/vong),
e D: Duong kinh pulley kéo day (m).
d) Chuong trinh tinh tbc do dong co xodn diy

owv ML MUL
Im Resl Auto (Real)
EN EN EN pr—
Spp—— MD3 WD 32 SMD4 SMD4 1 SMD66
D83 W30 " rae - . .y . - e .
"DATA_MODBUS® ouTr-"1_G4 TG4 — N1 our G5 1G5 —INY our — 1610
oad_IN IN2
do_ngo_ra w1 N

Real to Resl Real to Int
N EN —_
MIN %NMDS53 MIN
o ch soaaDawz
WMDES our e WMOS53 “DATA_MODEUS®
T_GI0" — vALUE T_G6™ — VALUE Write_INVT1.Tan
MAX MAX our so_dst

Hinh 3.11 Chuong trinh tinh téc d6 dong co xoan day.
3.9.2 Tinh todn chiéu dai day thu dwoc
Trong hé thdng kéo day, viéc do luong chinh xac chicu dai day 1a mot yéu cau
quan trong dé giam sat san xuat, diéu khién qua trinh va dam bao chat lwong thanh pham.
Tuy nhién, trong du an khong sir dung encoder dé do chiéu dai day thuc té — vi 1y do
chi phi. Thay vao d6, chiéu dai diy dugc tinh gian tiép thong qua toc d6 quay cta dong
co va chu ky quét cua PLC.
3.9.2.1 Co s6 tinh todn
Vi khong ¢ encoder, hé théng sé& tinh chiéu dai day dya trén hai yéu to:
e Tbc dd kéo diy (don vi: m/phut), tinh tir tdc d6 dong co kéo va chu vi pulley.
e Thoi gian chu ky quét ciia PLC (150 ms = 0.15 gidy).
Day duoc kéo ra lién tuc, nén trong mdi chu ky PLC, hé thdng c6 thé uéc lugng
dugc khoang chiéu dai dy d kéo ra trong khoang thoi gian do.

3.9.2.2 Cong thirc tinh

a) Chu vi pulley kéo day:

C=mxD (3.12)
Trong do6:
e (C: Chu vi pulley (m/vong),
e D: buong kinh pulley (m).
b) Toc dd kéo day (m/phut):
MPM = — ki, (3.13)

ty s6 truyén

SVTH: Huynh Vin Hung, D6 Thién Phuc Vinh ~ Huéng dan: TS. Giap Quang Huy, KS. Lé Quang Ky 41



Ung dung B¢ diéu khién PLC S7-1200, WINCC cho Hé thong diéu khién va gidm sdt mdy thu soi

Trong do:

e RPM kéo: Téc d6 dong co kéo diy (vong/phit),
e Ty s truyén: Ty sb truyén dong (20:1),

e (C: Chu vi pulley (m/vong).

¢) Tinh chiéu dai day kéo ra trong mdi chu ky PLC:

A = MPM x % (3.14)
Trong do:
e A;: Chiéu dai ddy trong mét chu ky PLC (m),
e MPM: Toc do kéo day (m/phut),
® Techyky: Thoi gian quét PLC (gidy),
e 60 1a dé chuyén don vi phut sang gidy (1 phat = 60 gidy).
d) Cong don tong chiéu dai day:

L=L+A, (3.15)

Hé thdng s& cong don lién tuc sau mdi chu ky dé tinh ra téng chiéu dai day da
dugc kéo ra ké tir khi bat dau.

e¢) Chuong trinh tinh toan chiéu dai day thu dugc

A2 Tom
o Toem
—i% ™ —
” "
w Nt ov Ao
[ el New ey
— ™ ™ ™ ™ R
w o L our w o Ul
~mr LH = ourt
mr

Hinh 3.12 Chuong trinh tinh toan chiéu dai day thu duoc.
3.9.3 Gidi han cdc thong sé dgt
3.9.3.1 Pham vi luc cang
Cong thuce tinh lyc cang cuc dai ma day co thé chiu duoc:
Frax = 0 X A (3.16)

Trong do:

e F..: Luc cang tbi da (N),

e 0: Gi6i han bén kéo cua vat liéu (N/m?),

e A: Tiét dién mat cat ngang ctia day (m?), tinh theo:
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2
A=t (3.17)
4
e Vo6id la duong kinh day.
Polymer Type Ultimate Tensile Strength Elongation Tensile Modulus
(MPa) (%) (GPa)

ABS 40 30 23

ABS + 30% Glass Fiber 60 2 9

Acetal Copolymer 60 45 2.7
Acetal Copolymer + 30% Glass Fiber 110 3 95
Acrylic 70 5 32
Nylon 6 70 90 18
Polyamide-imide 110 6 45
Polycarbonate 70 100 26
Polyethylene, HDPE 15 500 08
Polyethylene Terephthalate (PET) 55 125 2.7
Polyimide 85 7 25
Polyimide + Glass Fiber 150 2 12
Polypropylene 40 100 19
Polystyrene 40 7 3

Hinh 3.13 H¢ s6 bén kéo vat liéu [12].
Véi loai day ma dé tai 4p dung 1a day Polypropylene c6 dudng kinh 6mm thi co
thong s6 13 6 = 40(N/m) va d = 6mm.
Ap dung cong thuc tinh lyc cang cuc dai trén, ta duogc:

2
Frhax =0 XA =40 X

= 1130 (N) (3.18)

Luc cing tbi thiéu dé day khong bi chung khi kéo diy bang 5% luc cing cuc dai:

Fi = Fpax X 5% = 1130 X 5% = 56.5 (N) (3.19)
Pham vi dét luc cang cho phép khong dugc vuot qua 50% luc cang cuc dai:
F, = Frax X 50% = 1130 X 50% = 565 (N) (3.20)
Vi hé s6 an toan (SF) 1a 3 thi pham vi lyc cing an toan la:
Frnax 1130
Fsp = =——=376 (N 3.21
= o = — ™) (3.21)

Pham vi lyc cang cho phép 1a 56.5 — 565 N.
3.9.3.2 Pham vi d¢ xoiin

Dua vao thong sd d6 xodn ciia may lam day thing, ta c6 pham vi do xodn cho
phép cuia day PP 6mm 1a 22 — 45 TPM.

Thong s6 may [2].
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3.9.3.3 Pham vi chiéu dai

Dua vao thong sb chiéu dai ddy cua may 1am day thimg, ta c6 pham vi chiéu dai
cho phép cua day PP 6mm 1a 0 — 1120 m.

Thong s6 may [2].
3.10 Kétluén chwong 3

Chuong 3 d3 trinh bay mot cach hé théng cac giai phap k¥ thuat quan trong dé
xay dyng hé théng diéu khién may thu soi tu dong. Nguyén 1y hoat dong ciia hé thong
duoc thiét ké khoa hoc tir khai dong, van hanh dén dimg may, tich hop day du cac thiét
bi chinh gém PLC, bién tan, cam bién va co ciu chép hanh. Thuét toan diéu khién PID
dugc tmg dung hiéu qua thong qua viée xir Iy tin hiéu phan hdi tir loadcell, gitp hé thong
dat dugc do chinh xé4c cao trong diéu khién lyc cang.

Hé thong truyén thong Modbus RTU st dung cong RS485 da dugc thiét lap va
véan hanh thanh cong, cho phép két ndi hiéu qua gitra PLC va bién tan GD20. Qua trinh
c4u hinh bién tan da dugc thuc hién dﬁy du, voi viée thiét 1ap céc thong ) quan trong
nhu dia chi truyén thong, tdc d0 baud, va ché do diéu khién. Céac budc cai dit duoc trinh
bay chi tiét, dam bao kha nang giao tiép 6n dinh va chinh xac giita cac thiét bi trong hé
théng.

Céc cong thirc tinh toan quan trong di duoc xay dung, bao gdm cong thic tinh
tdc 46 dong co xodn day va cong thire tinh chiéu dai ddy thu duoc thong qua tde d6 dong
co va chu vi pulley. Hé thong ciing xac dinh rd cac pham vi cho phép vé luc cing, do
xodn va chiéu dai, ddm bao an toan va chit luong san pham.

Nhiing két qua trong chuong nay da xay dung nén tang k¥ thuat viing chic, dap
mg yéu cau van hanh va cho thiy tinh kha thi cao khi tng dung thyc té. Cac giai phap

de xuat lam co s& cho vi¢c trién khai thuc nghiém & chuong sau.
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CHUONG 4: THIET KE VA XAY DUNG HE THONG PIEU KHIEN

4.1 So do thiét ké hé thong
4.1.1 So dé mach dong lwc

[+ %
[T o] (I Tl
GD20-0R7G-82-BK ‘ GD20.0R7G.S2-BK , |
][] 1w] e Beamer] frama] o] pranc] ninioiziazl=aizeh | 7
‘ I | : JIEMENS
soaJ U U . | M
| :
[ ]
| L]
o o

'

'.'

Hinh 4.1 So ¢ mach dong lyuc.

Hé théng st dung ngudn dién 1 pha 220V/50Hz véi cac day L (pha), N (trung
tinh) va PE (tiép dia) dé cip ngudn cho toan bd mach dong luc.

Q1 (MCB 32A) 1a aptomat tong bao vé hai bién tan; Q2 va Q3 (MCB 16A) bao
vé riéng cho tirng bién tan diéu khién dong co; Q4 (MCB 6A) bao vé bd ngudn PM1207.

Hai bién tin GD20-0R7G-S2-BK cong suit 0.75kW, nhan ngudn 1 pha 220V tai
cac chan L, N va xuét dién ap3phatail, V, W dé diéu khién dong co.

MJi bién tan c6 cong RS485+ va RS485- dung dé truyén thong Modbus RTU véi
PLC, cho phép diéu khién.

Céc chan ROIA va RO1C 1a tiép diém role dung dé bao trang thai cta bién tan.

MJi bién tan diéu khién mot dong co 3 pha cong suat 0.75kW, két ndi truc tiép
vao cacngd ra U, V, W cua bién tan.

Mot dén bao nguén duoc mic song song sau MCB Q2 va Q3 dé hién thi khi hé
théng dd dugc cip ngudn cho bién tan.

Bo nguén Siemens PM207 ¢6 nhi€ém vu cép nguén 24VDC cho PLC va HMI.
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4.1.2 So db dau noi PLC

SIMATIC
HMI CM 1241 N L 1 (A A, AP
’ 87.1200 CPU 1214C DC/OC/IOC 80 phitt Analog

Hinh 4.2 So d6 déu néi PLC.

Hé thong sir dung ngudn 24VDC tir bd nguon dé cap dién cho PLC va man hinh
HMI.

PLC S7-1200 CPU 1214C DC/DC/DC nhén tin hiéu vao tir cac niit nhan tir cac
ngd vao sd (DI) va bd phat analog tir ngd vao analog (Al).

Module truyén thong CM 1241 1a module mé rong két néi RS485 cho PLC, dung
dé truyén thong Modbus RTU véi cac bién tan INVT GD20 qua cip day RS485+ va
RS485-.

HMI ding d¢ hién thi thong tin va diéu khién hé thong truc quan; dugc cip ngudn
24VDC.

Cac nat nhan: gdm nut START, STOP, E-STOP va RESET duoc két ndi vao cac
ngd vao sb ciia PLC (DI3 dén DI6), diung dé diéu khién va dimg khan hé thong.

Bo phat analog dung dé thay thé cho loadcell, phat tin hiéu analog dang dién ap
0-10V, gui tin hiéu vao PLC qua ngd AIl dé diéu khién tan s bién tan.

HMI va PLC duoc két nbi mang ndi bd qua céng PROFINET dé truyén dir liéu,

cau hinh va giao tiép hai chicu.
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4.1.3 So dé diu noi dén trang thdi

24V 24V
RO1C ROIC
INVTY INVT2
RO1A RO1A
ONIOFF 1 () ONIOFF 2 (X)
ov oV

Hinh 4.3 So d6 d4u ndi dén trang thai.
Nguén 24VDC duoc cip vao chdn RO1C cia hai bién tin va chan RO1A cua hai
bién tan ndi vao dén dé hién thi trang thai hoat dong cua bién tan.

4.1.4 So dé phan bo thiét bi

P a. g
) N = slalninialsle
.
g Z!‘ [ II | |l y
; L |l_:\ |’,“,1
HiaH

TAM GA TU - ;
MAT BUNG TU

Hinh 4.4 So d6 phan bb thiét bi.
So d6 thé hién cach bd tri cac thiét bi diéu khién va hién thi trén mit trude cia ta

dién, ddm bao thao tac thuan tién va dé giam sat.’
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4.2  Hinh anh ti sau khi hoan thién

Dua trén cac so do thiét ké phan cimg da duoc xay dung & cac muyc trude, nhom
da tién hanh thi cong lép dat cac thiét bi vao tu dién theo ding vi tri. Qua trinh thi cong
bao gém viéc c¢b dinh cac thiét bi nhu PLC, bién tan, nguén, thiét bi bao vé... cling nhu
thyc hién viéc di day tin hidu va day ngudn, dam bao an toan dién. Viéc bb tri va di day
trong tu dugc thuc hién mdt cach gon gang nham tdi vu khong gian va thuén ti¢n cho

qué trinh dau noi, kiém tra.

Hinh 4.5 T sau khi hoan thién.
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Hinh 4.6 Céac thanh phan bén trong tu.

4.3  Két luan chuwong 4

Chuong 4 da hoan thanh giai doan thiét ké va xay dung hé thong diéu khién vai
nhitng két qua cu thé. Céc so do ky thuat bao gém mach dong luc, d4u ndi PLC va b
tri thiét bi da duoc thiét ké chi tiét, dam bao tinh chinh xac va an toan trong van hanh.

Qua trinh trién khai thuc té da hoan thién ta diéu khién véi dﬁy du cac thanh phﬁn
theo thiét ké. Hé thong dén trang thai, nat nhan, HMI duoc bd tri hop 1y, cung cip thong
tin tryc quan vé tinh trang hoat dong cua may.

Nhitng két qua dat dugc trong chuong nay tao co s viing chic cho viée thiét ké
thuat toan diéu khién va viét chuong trinh diéu khién trong chuong tiép theo, dam bao

dap tmg cac yéu cau ky thuat.
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CHUONG 5: CHUONG TRINH PIEU KHIEN VA GIAM SAT

51 Phin mém TIA PORTAL

TIA Portal (Totally Integrated Automation Portal) 1 phan mém tich hop do
Siemens phat trién, cho phép ngudi ding lap trinh, cdu hinh va giam sat cac thiét bi tu
dong hoa nhu PLC, HMI, bién tan va mang truyén thong trong mot giao dién duy nhat.
Phan mém hd tro nhidu dong PLC nhu $7-1200, S7-1500, cing véi viée thiét ké giao
dién van hanh trén HMI va cau hinh truyén théng nhu PROFINET, Modbus. Nho tinh
tich hop cao, TIA Portal gitp giam thoi gian phat trién hé thong, don gian hoa viée quan
1y du 4n va nang cao hi¢u qua trong van hanh, bao tri cong nghiép.

5.2 Céiu hinh phén cirng

Trén TIA Portal thiét 1ap cdu hinh 2 thiét bi PLC S7-1200 1214C DC/DC/DC va
module truyén thong CM 1241 RS422/485. Két ndi PLC véi man hinh HMI KTP700
Basic PN qua PROFINET.

103 102 101 1 2 3

it
e

Pl-c—z ........... H M I—2

CPU 1214C T KTP700 Basic PN m

Hinh 5.1 C4u hinh phan cimg.
5.2.1 Céu hinh PLC

Dé ciu hinh PLC ta thém thiét bi tir “Add new device” va chon ma thiét bi phu
hop véi du an. O day 1a PLC S7-1200 CPU 1214 DC/DC/DC 6ES7 214-1AG40-0XBO0.
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Tiép theo vao “PROFINET interface” kiém tra dia chi IP ctia PLC nhu hinh:

'_C; Properties [3 Info AI& Diagnostics | L.

| General | 10tags | Systemconstants | Texts |

General ~
DI 14/DQ 10

A2

High :peed counters (HSC) | o

Pulze generators (FTOP r

Startup I’
Cycle L
Communication lcad
System and clock memory
SIMATIC Mermnory Card

» Web server

Multilingual support v

<) o Y

Internet protocol version 4 (IPv4)
(®) Set P address in the project
IPaddress: | 192 . 168 ;S 1
Subnetmazk: | 255 255 255 . 0
[ use router

() 1P address iz setdirectly at the device

PROFINET

Hinh 5.2 CAu hinh dia chi PLC.

Vao “Al 2” nhép dia chi bt diu ctia chan Analog Input 13 64:

IQ Properties I‘:I,Tﬁo i |X—.J‘_D~i;noum 1

| General I 10 tags ﬂ System constants I Texts
|
General ~ | VO addresses -~
» Digital mputs
X P Input addresses
» Digital cutputs
VO addresses =
$ i Startaddress: |62
A2
— | { on
» High speed counters (HSC) [ End address: |67
» Pulse generators (FTOF » Organization block: | — (Automauc update) ™~
Sterup Frocess image: l;‘-u’.cn‘e:nc update Z..‘ s
Cycle _:-‘:-}
Commumcanon load hd
< ] u > v

Vao “System and clock memory” kich hoat System memory bits

memory bits.

Hinh 5.3 C4u hinh ngd vao Analog.

va Clock

| General | 10 tags | System constants

I S Properties {'_k. Info & lngagnostics i

[ Texts

» High speed counters (HSC) A
» Pulse generators (PFTOIP
Swarnup
Cycle
Communicaton load

-

System and clock memory

SIMATIC Memory Card - I
b Web server
Multilingual support

Time ofday
b Protection & Secunty

<| u B>

System and clock memory

System memory bits

[V Enable the use of system memory byte
Address of system memoty byte
e |

Firstcycle: |%M1.0 (FirstScan)

Diagnostic status changed: |%M1.1 (DiagStatusUpdate)

Abways 1 (igh): %M1 2 (Ahwe . TRUE)
Alweys 0 (low): | %M1 3 (AlweysFALSE)
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S Properties !;_i. Info & l.?;_r[)iaqr\ostlu ]

| General [ 10 Vlr.;qs [ g;x'u-m constants. .' Texts |
» High speed counters (HSC) | A Alwsy: O (low): | %M1 3 (AlweysFALSE) -~
» Pulse generators (FTOIP

Startup Clock memory bits

Cycle

Communicstion load b M Enable the use of clock memory byte

™ . -
/ Address of clock memory byte =

SIMATIC Memory Card = (MBx): ©
»
b Web zerver 10 Hzzlock: | %MO.0 (Clock_1OHz)
o 5Hzclock: | %MO.1 (Clock_5Hz)

Time of day
» Protection & Security - 25Hzclock: |%W02 (Clock 2 5H2)
2. - 2 Hzclock: | %MO.3 (Clock_2Hz)

<! 1 >

Hinh 5.5 C4u hinh clock memory bits.
5.2.2 Ciu hinh module truyén thong
Thém module truyén thong trong “Hardware catalog”, tim thiét bi mong mudn &
day la CM 1241 (RS422/485) 6ES7 241-1CH32-0XBO0.
Vao “RS422/485 interface” cau hinh module truyén thong nhu hinh:

| G Properties l‘i; Info 1 IYL— Diagnostics |
| General | 10 tags | System constants | Texts |
v-Genern! Wire break

Project information

Catalog information brea =

LARS422/485 interface

Generzl "

‘. —e - T

Port configuration Baudrate: | 9.6 kbp: y
Configuration of ransmit = c = e
No panty -
» Configuration of receved SOBES] No panty -
Data bits: 8 bits per character -
Stopbits: 1 o

< " > v

Hinh 5.6 Cau hinh module truyén thong.
5.3  Luu do thuit toan diéu khién

Dua vao nguyén 1y hoat dong ctia hé thong nhom da thiét ké luu dd thuat toan

diéu khién chinh nhu sau:
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Nhap luc cang,
&5 xodn,
chiéu dal

Canh bdo trén
man hinh HMI

A

Cinh bdo trén
man hinh HMI

A

Sal

Bua hé théng sang

Dua né thiing sang
trang théi E-STOP va Nit STOP g |rena thil E-STOP v
: : canh bdo frén man
canh bao trén man frén HMI hinh HMI
hinh HM|
v
Ut RESE
I
iy " trén HM
2 bién tan didu khién
2 4dng co chay theo
Dung théng sb dat
= - Xdéa trang thal E-
Xda trang thai E- > STOP v—agdura cic
STOP va dua cac I 2hong sb nhap vé 0|

Inding s0 nhap v& 0
@

Sai /Chidu dai thyc
= Chidu dal d

Ding
Théng bao da hoan

thanh trén HMI v&
dirng 2 bién tan

Hinh 5.7 Luu d6 thuat toan diéu khién.

Luu d thuat toan trén mo ta quy trinh diéu khién cta hé thdng hoat dong nhu thé nao.
Cu thé, ban dau nguoi van hanh sé tién hanh nhép céc thong s6 dat ban dau (luc cang, do x04n,
chiéu dai), sau d6 hé thong s& kiém tra cac thong s6 nhap d6 c6 ndm trong khoang cho phép
hay khong. Néu c6, trén man hinh HMI s& xuit hién canh bao gia tri dit khong phu hop, luc
nay néu c6 nhan nat START thi hé théng van s& khong hoat dong. Néu cac thong sd nhap da
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phi hop, hé thong s& kiém tra c6 16i nao dang ton tai khong (day bi dut, luc cing phan hoi tir
cam bién qua 16n,..). Néu co thi hé thdng ciing s& khong hoat dong dugc, khi dd khong con 16i
nao ton tai thi lac nay nguoi van hanh c6 thé nhdn START trén HMI hodc trén ta dé hé thong
bat dau chay. Bong co x04n va dong co kéo sé& dugc bién tAn diéu khién va chay theo cac thong
s6 dat ban dau. Trong qué trinh hoat dong, nguodi van hanh tac dong nut STOP thi h¢ théng s€
dirng lai nhung van giit nguyén cac thong s6, néu ngudi van hanh tac dong nat E-STOP thi hé
thdng s& chuyén sang trang thai dimg khan cip. Khi nay 2 dong co s& dimg khan cip, dong thoi
man hinh HMI s& hién c4c canh bao. Mudn vén hanh lai thi phai tac dong niit RESET, khi nay
hé thong s& x6a cac thong sé dit cling nhu chiéu dai day dang thu, sau khi tac dong RESET thi
ngudi van hanh méi START hé thong lai duoc. Hé thong s& hoat dong cho dén khi nao chiéu
dai day thu dugc 16n hon hodc bang chiéu day dat ban dau.

Céc luu do thuat toan diéu khién: {Xem trong phu luc 2}.
5.4  Lap trinh chwong trinh diéu khién
5.4.1 Khéi PID Compact

PID Compact la khdi diéu khién PID c6 sin trong TIA Portal. Khdi nay hd tro
diéu khién tu dong va bang tay, c¢6 chirc ning tu dong do tham sé (Auto-tuning), giup
diéu khién chinh x4c céc qué trinh nhu nhiét do, ap suat, luu lugng. Viéc cAu hinh va
giam sat duoc thuc hién dé dang qua giao dién dd hoa trong phan Technology Objects.

PD_Compact

an
- EN ENO —
Output
Setpoint
Output_PER
Output_FWM ~
Input
Input_PER
=3 State
Erroe =
Erroriits
= Reset
v Mode -

Hinh 5.8 Khéi PID Compact.
Céc ché do ctia kh6i PID_Compact:
e Inactive: V6 hiéu hoa khdi PID. PID Compact khong hoat dong va khong diéu
khién dau ra.
e Pre-tuning: Giai doan d4u cua qua trinh tw dong do tham sb (Auto-tuning). Khéi
chuan bi thu thap dir liéu dé tinh toan cac hé s6 PID.
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e Fine tuning: Giai doan tinh chinh tham s sau Pre-tuning. PID tdi wu héa thém

hé so dé dat dieu khién chinh xac hon.

e Automatic mode: PID hoat dong binh thuong: dau ra dugc tinh toan tu dong dya
trén sai s6 (SP - PV).
e Manual mode: Nguoi dung tu dat dau ra diéu khién (MV), khéi PID khong tinh
toan gi ca. Thuong dung dé thir nghiém hodc khi van hanh bang tay.

Bang 5.1 Cac tham s6 khdi PID Compact.

Tham s6 | Kiéu dit liéu M5 ta

Setpoint REAL Gia trj dat ctia bo diéu khién PID khi & ché
do tu dong.

Input REAL Bién trong chuong trinh ngudi ding dugc
dung lam gié tri do luong qué trinh (PV).

Input PER | INT Ngod vao analog dugc stir dung lam gié tri do
ludng qua trinh.

Reset BOOL Khai dong lai bd dicu khién.

Mode INT Chi dinl} ché do hoat dong ma PID Compact
s€ chuyén sang

Output REAL Gia tri dau ra ¢ dinh dang sb thuc.

Output PER | INT Gi4 tri dau ra analog.

State INT Tham sb Sta‘ge hiéq thi ché d6 hoat dong hién
tai ciia b diéu khién PID

5.4.2 Khéi diéu khién truyén thong

a) Khéi MB_COMM_LOAD
Khéi MB_COMM_LOAD trong TIA Portal duoc sir dung dé khoi tao va cau

hinh cong truyén thong cho giao thirc Modbus RTU khi PLC S7-1200 hodc S7-1500
hoat dong & ché do Modbus Master. Khoi nay thuc hién viéc thiét 1ap cac thong s truyén

thong nhu baud rate, bit dir liéu, bit ding, parity va gan cong vat 1y nhu CM1241
(RS485) dé chuan bi cho qua trinh truyén nhan dir licu Modbus. MB_COMM_LOAD
chi can goi mot 1an sau khi PLC khéi dong va 1a diéu kién bat budc trude khi str dung
céc khoi truyén thong nhu MB_MASTER.
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b2

*MB_COMM_
LOAD_DE"
MB_COMM_LOAD
EN ENO —
—_ DONE
"FirstScan” — REQ ERROR =t
i STATUS |
{ PORT
{BAUD
{ PARITY
%8 3
"ME_MASTER D8 —| =8 DB v

Hinh 5.9 Khéi MB_COMM_LOAD.
Bang 5.2 Cac tham s6 khoi MB_ COMM_LOAD.

Tham s6 | Khai bao | Kiéu dir liéu Vung nhé Mo ta
REQ Input BOOL LQ,M.D.L ;lélrlluc thi Iénh khi ¢6 suon
L Q) M) D) L ” A A A
PORT Input PORT hodic hang s6 ID cta cong truyén thong.
BAUD Input UDINT L, (;’ ML, D, Iﬁ Chon tdc d6 baud
hodac hang so
Chon ché d6 chan 1é:
ILQ,M,D,L 0 — Khong
PARITY | Input UINT hodc hang sb 1 _Lé
2 — Chan
MB DB | Input MB BASE | D Tham chiéu dén khéi dir
liéu thé hién cua Iénh
"MB_MASTER" hoac
"MB SLAVE".

e REQ duogc bit khoi dong “FirstScan” tac dong dé bat dau viéc khdi tao truyén

thong.

e PORT: Khi chén mo-dun truyén thong vao cau hinh thiét bi, ID cong sé& xuat hién

trong danh sach tha xudng tai hop két néi PORT.

e BAUD va PARITY duoc cai dat giéng nhu thong sé duge cau hinh trong module

truyén thong (9600 va No parity).

e MB DB: Khi chén cac 1énh nay vao chuong trinh, dinh danh DB sé& xuét hién

trong danh sach tha xudng tai hop két néi MB_DB.

b) Khéi MB. MASTER
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Khéi MB. MASTER 1a mét khéi chtre ning (FB) dé giri va nhén dit liéu qua giao
thirc Modbus RTU hoac Modbus ASCII, khi PLC S7-1200/S7-1500 hoat dong nhu
Modbus Master. Khéi nay dung dé doc/ghi dir liéu dén thiét bi Slave nhu bién tan, cam
bién, HMI, v.v.

o3

"MB_MASTER_DB®
MB_MASTER
EN ENQ =t
W0 ¢ DONE —
"Clock_1Hz" = REQ BUSY —t
MB_ADDR ERROR —
MODE STATUS
DATA_ADDR
DATA_LEN
PEDB1.DBXD 0
“DATA" Write_1 =DATA_PTR

Hinh 5.10 Khéi MB. MASTER.

Bang 5.3 Cac tham s6 khoi MB. MASTER.

Tham s6 Khaibio | Kiéudirliéu | Vung nhé M5 ta
REQ Input BOOL I,Q,M,D,L | Yéu cau thuc hién.
I,Q,M,D,L | Diachitram
MB_ADDR Input UINT hodc hing s6 | Modbus RTU.
Chon ché do: Chi
I,Q,M, D, L | dinh loai yéu cau:
MODE Input USINT hoac héng sd | Poc, ghi hoac chan
doén.
DATA_ADDR | Input UDINT L, Q,M,D, L | Dia chi bat dau
— hodc hang s0 | trong slave.
DATA LEN | Input UINT LQMD, L 5 4ai dit licu.
- hoac hang so
DATA PTR In_Out VARIANT M, D Con tro dén dia chi
bd nhd bit hoac khoi
DB trong CPU noi
dir liéu s€ duoc ghi
hoac doc.

e REQ st dung “Clock 1Hz” dé thyc hién doc hodc ghi voi tan s6 1 Hz.
e MB_ADDR la dia chi Slave ndm trong pham vi 0 dén 247.
e MODE la cac ché d¢ truyén thong:

o 0 1a thuc hién doc dir liéu.
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o 11a thyc hién ghi dir liéu.
e DATA ADDR chi dinh dia chi bat dau cua dit liéu can truy cap trong thiét bi
slave Modbus.
Bang 5.4 Dia chi cac thong sé cia DATA_ADDR.

Mb ta théng s6 | Chédp | Hexa Dec Diachi |\ rA ADDR
Modbus
Lénh diéu khién Write 2000H 8192 400001 408193
Tan s6 dat Write 2001H 8193 400001 408194
Tan sb dang chay | Read 3000H 12288 400001 412289
Tan s6 dat Read 3001H 12289 400001 412290
Dién 4p bus Read 3002H 12290 400001 412291
Dién 4p ngd ra Read 3003H 12291 400001 412292
Dong diénngdra | Read 3004H 12292 400001 412293
Tbc d6 ngd ra Read 3005H 12293 400001 412294

e DATA LEN chi dinh sé bit hodc tir can truy cap trong yéu cau nay.
e DATA PTR:
o Khi doc dir ligu: DATA PTR chi dén noi dit lidu tir slave s& duoc luu
trong PLC.
o Khi ghi dit liéu: DATA_PTR chi dén noi PLC s& lay dir liéu dé giri dén
slave.

5.4.3 Cac Tag va Datablock

a) Cac Tag trong chuong trinh
Béng 5.5 Cac Tag INPUT trong chuong trinh.

Tén Kiéu dir liéu | Dia chi Mb ta
START Bool %I0.3 Nut nhan START trén ti
STOP Bool %10.4 Nut nhan STOP trén til
E-STOP Bool %I0.5 Nut nhan E-STOP trén ti
RESET Bool %I10.6 Nut nhan RESET trén ti
HMI START Bool %M12.0 | Nut nhan START trén HMI
HMI_STOP Bool %M12.1 | Nat nhan STOP trén HMI
HMI _E-STOP Bool %M12.2 | Nut nhan E-STOP trén HMI
HMI RESET Bool %M]12.3 | Nut nhan RESET trén HMI
Bo Phat Analog | Int %IW66 | BO phat Analog
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CB_1 Bool %M2.0 | Cam bién dut soi 1
CB 2 Bool %M2.1 | Cam bién dut soi 2
CB 3 Bool %M2.2 | Cam bién dut soi 3

Bang 5.6 Cac Tag OUTPUT trong chuong trinh.

Tén Kiéu dit liu | Dia chi M5 ta
Tanso_hienthi 1 | Real %MD3 | Hién thi tan s6 bién tan 1 trén
HMI
Tanso_hienthi 2 | Real %MD7 Hién thi tin s bién tan 2 trén
HMI

Bang 5.7 Cac Tag TRUNG_GIAN trong chuong trinh.

Tén Kiéu dir liéu | Dia chi M5 ta
T Gl Real %MD20 | Trung gian
T G2 Real %MD24 | Trung gian
T G3 Real %MD28 | Trung gian
T G4 Real %MD32 | Trung gian
T G5 Real %MD41 | Trung gian
T G6 Real %MD53 | Trung gian
T G7 Real %MDS57 | Trung gian
T G8 Real %MD61 | Trung gian
T G9 Bool %M65.2 | Trung gian
T G10 Real %MD66 | Trung gian
Fault Bool %M36.0 | Tin hiéu 15i
F ESTOP Bool %M36.6 | Tin hi¢u E-STOP
Run Bool %M36.7 | Trang thai hoat dong
L chu ky Real %MD37 | Chiéu dai day trong 1 chu ky
Du chieu dai Bool %M65.0 | Tin hi€u du chiéu dai
Do xoan Bool %M36.1 | Tin hiéu da dat d6 xoan
Luc cang Bool %M36.5 | Tin hi¢u da dat luc cang
Chieu dai Bool %M65.1 | Tin hiéu da dat chicu dai

b) Cac Datablock trong chuong trinh
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Bang 5.8 Khéi DATA trong chuong trinh.

Tén Kiéu dit liéu | Offset M6 ta
Gia_tri_dat chieu dai | Real 0.0 Gi4 tri dat chiéu dai day
Chieu_dai_thuc Real 4.0 Gi4 tri chiéu dai day thuc
Gia tri_dat do xoan | Real 8.0 Gi4 trj dit d6 xodn
Gia _tri_dat luc cang | Real 12.0 Gia tr1 dat lyc cang
Luc cang thuc Real 16.0 Gia tri lyc cang thuc

Bang 5.9 Khéi DATA_MODBUS trong chuong trinh.

Tén Kiéu dir liéu | Offset M0 ta

Write INVTI Struct 0.0

Lenh dieu khien | Int 0.0 Lénh diéu khién bién tan 1

Tan_so dat Int 2.0 Tan s6 dat cho bién tan 1

Write INVT2 Struct 4.0

Lenh dieu khien | Int 4.0 Lénh diéu khién bién tan 2

Tan_so dat Int 6.0 Tan s6 dat cho bién tan 2

Read INVTI1 Struct 8.0

Tan so _dang chay | Int 8.0 Tan sb dang chay bién tan 1

Tan_so_dat Int 10.0 Tan s6 dat cho bién tan 1

Dien_ap bus Int 12.0 Dién 4p bus bién tn 1

Dien _ap ngo ra Int 14.0 Dién 4p ngd ra bién tan 1

Dong dien ngo ra | Int 16.0 Dong dién ngd ra bién tan 1

Toc do ngo ra Int 18.0 Téc d6 ngd ra bién tan 1

Read INVT2 Struct 20.0

Tan so _dang chay | Int 20.0 Tan sb dang chay bién tan 2

Tan so_dat Int 22.0 Tan sb dit cho bién tan 2

Dien_ap_bus Int 24.0 Dién ap bus bién tan 2

Dien_ap ngo ra Int 26.0 Dién ap ngd ra bién tan 2

Dong dien ngo ra | Int 28.0 Dong dién ngd ra bién tan 2

Toc _do ngo ra Int 30.0 Téc d6 ngd ra bién tan 2
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Bang 5.10 Khéi DATA_PID trong chuong trinh.

Tén Kiéu dir liéu | Offset M6 ta
Setpoint Real 0.0 Gia tr1 dat lyc cang
Feedback Real 4.0 Gia tri luc cang phan hoi
Out Int 8.0 Tin higu diéu khién
Kp Real 10.0 Kp
Ti Real 14.0 Ti
Td Real 18.0 Td
Reset PID Bool 22.0 Reset thong sd PID

Bang 5.11 Khdi ALARMS.

Tén Kiéu dir liéu | Offset
Chua dat lyc cang warning Bool 0.0
Chua dat lyc cang error Bool 0.1
Chua dit chiéu dai warning Bool 0.2
Chua dit chiéu dai error Bool 0.3
Chua dit do xoan warning Bool 0.4
Chua dit d6 xodn error Bool 0.5
but day 1 Bool 0.6
but day 2 Bool 0.7
but day 3 Bool 1.0
Dat dui chiéu dai Bool 1.1
Hé thong E-Stop Bool 1.2
Qua gidi han lyc cang warning | Bool 1.3
Qua gidi han luc cang error Bool 1.4
Chiéu dai dit khong phihop | Bool 1.5
P xoan dit khong phi hop Bool 1.6
Luyc cang dat khong phu hop Bool 1.7
Chua dat lyc cdng warning Bool 0.0

5.4.4 Chwong trinh diéu khién

{ Xem trong phu luc 3}
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5.5  Thiét ké man hinh giam sat
5.5.1 Man hinh dang nhap

Tai man hinh ding nhap gém day du cac thong tin dé tai, nguoi hudng din, sinh
vién thyc hién. Tai goc phai cé nit dang nhap “Log in”, khi nhan vao s& hién thi giao

dién dang nhap, vdi tén dang nhap 1a “admin”, mat khau 1a “123”.

TRUONG PAI HQC BACH KHOA, PAI HQC PA NANG
KHOA PIEN
NGANH: KY THUAT PIEU KHIEN VA TU PONG HOA

PO AN TOT NGHIEP

PE TAI:
UNG DUNG BO PIEU KHIEN PLC S$7-1200, WINCC CHO
HE THONG PIEU KHIEN VA GIAM SAT MAY THU SOI

Nguwoi hwéng dan:  TS. Gidp Quang Huy

. ) . Log in
SVTH: Huynh Van Hung 105200450

Do Thién Phiic Vinh 105200523

Hinh 5.11 Man hinh ding nhép.
5.5.2 Man hinh chinh

Sau khi dang nhap thanh cong, s& xuat hién man hinh chinh nhu hinh:
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Dé tai: Ung dung B diéu khién PLC $7-1200, WINCC cho Hé théng
diéu khién va giam sat may thu sdi

Tan sd (Hz)| |Piénap (V)| | Tocdo (RPM)

0.00

I Nhap théng s6 diéu khién l Théng sd hién tai

Luc cang 0.00 (N) Luc cing 72.3

Chiéu dai day 0.00 (m) Chiéu dai day 0.00

Do xo0an ! (Vong/m)

Hinh 5.12 Man hinh chinh.

Trén man hinh chinh gém c6 4 phan:

e Phan diéu khién: C6 c4c nut START, STOP, E-STOP, RESEST d¢ thao téc diéu
khién hé thong.

e Phén thong sd dong co: Hién thi cac thong sb hién tai ctia dong co nhu tan sb,
dién ap, toc do.

e Phin nhap thong s diéu khién: Cho phép nhép cac thong sd luc cang, chidu dai
day, do X04n mong mubn.

e Thoéng s6 hién tai: Cho phép theo ddi luc cing phan hdi va chiéu dai day thu
duoc.

5.5.3 Man hinh nhdp théng sé

O phan nhap thong sb diéu khién khi chon cac thong sb dé nhap s& xuat hién cac
man hinh nhép tuong Gng véi thong sé 6. Trong d6 cling sé hién thi pham vi cho phép

cta timg thong sd.
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Dé tai: Ung dung B diéu khién PLC S7-1200, WINCC cho Hé théng
diéu khién va giam sat may thu sgi

Luc cing . (N)

Pham vi luc cing cho phép: 56.5 dén 565 (N)

Hinh 5.13 Man hinh nhép luc cang.

Tai man hinh nhap thong s luc cing, s& gdm c6 phan nhép luc cing va chu thich
pham vi dit lyc cang (56.6 — 565N). Viéc c¢6 gidi gian ndy nhim muyc dich thong bao
cho ngudi van hanh gié tri nén dat, ddm bdo an toan va chét lugng san xuét cho hé théng.
Cu thé néu lyc cing dit nhé hon 56.5N thi chat lugng cudn day thu s& bi anh huong vi
day s& bi chung, néu lyc cang dit 1on hon 565N thi day thu vao cudn s& qué cing dan

dén lam day bi bién dang, té hon 1a dut day.

DA tai: Ung dung B§ diéu khién PLC $7-1200, WINCC cho Hé théng
diéu khién va gidm sat may thu soi

. Chiéu dai j (m)

Pham vi chiéu dai cho phép: 0 dén 1120 (m)

Hinh 5.14 Man hinh nhap chiéu dai.
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Tai man hinh nhap thong s chiéu dai, s& gdbm c6 phan nhép luc cing va chu thich
pham vi dit chiéu dai (0 — 1120m). Viéc c¢6 gi6i gian nay nham muc dich thong bao cho
nguoi van hanh gia tri nén dat, ddam bao an toan va chat luong san xuét cho hé théng.
Cu thé néu chiéu dai dat 16n hon 1120m thi day thu vao cudn s& bi thira dan dén anh

huéng dén thanh pham.

Dé tai: Ung dung BS diéu khién PLC S7-1200, WINCC cho Hé théng 6/23/2025
P1 diéu khién va giam sat may thu sdi 4:50:20 PM

Man hinh nhap dd xoan

P06 x0an 0.00 (Vong/m)

Pham vi dd xoan cho phép: 22 dén 45 (Vong/m)

Hinh 5.15 Man hinh nhap d¢ xoan.

Tai man hinh nhap thong sé do xoan, s& gdm c6 phan nhap luc cing va chu thich
pham vi dit do xodn (22 — 45 vong/m). Viée ¢6 gidi gian nay nham muc dich thong bao
cho nguo1 van hanh gid tri nén dit, dam bao an toan va chat luong san xuét cho hé théng.
Cu thé néu d6 xodn dit nho hon 22 vong/m va 16n hon 45 vong/m thi day khi xoan s&
bi anh hudong 1am chat lugng day khong dam béo.

5.5.4 Man hinh cinh bao, 16i

Khi hé thong gip cac trudng hop 16i man hinh canh béo, 16i s& xuat hién thong
bao cho ngudi van hanh biét tinh trang ciia hé thong va thoi diém xay ra 15i.
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DA tai: Ung dung B3 diéu khi&n PLC S7-1200, WINCC cho Hé théng
diéu khién va giam sat may thu soi

Time Date Text
2 5:34:54 PM  6/15/2025 Chua dit chidu dai
1 5:34:54 PM  6/15/2025 Chua dit kic ciing

=
Hinh 5.16 Man hinh canh béo, 15i.

Vi cac canh bdo, ndi dung sé dugce hién thi trén nén vang. H¢ théng van hoat
dong khi cé canh bao nhung can nguoi van hanh kiém tra.

Véi céc 16i, ndi dung s& hién thi trén nén do. Hé thong s& dimg khan cap va can
ngudi van hanh khic phuc.

Vi thong bao du chiéu dai day s& dugc hién thi trén nén xanh. Hé théng s€ dung
hoat dong va can ngudi van hanh thu thanh pham.

5.6  Két luan chwong 5

Chuong 5 di gi6i thiéu phdn mém TIA Portal nhu mét cong cu tich hgp manh
mé cho ty dong hoa, hé tro 1ap trinh PLC, thiét ké HMI va cu hinh truyén thong.

Qua4 trinh cdu hinh PLC S7-1200 va module truyén thong CM 1241 (RS485)
duoc thuce hién chi tiét, bao gém thiét 1ap dia chi IP, ngd vao analog va by nhd hé théng.
Céc budc nay dam bao hé théng hoat dong on dinh va twong thich vai thiét bi ngoai vi.

Luu d6 thuat toan va chuong trinh diéu khién duoc xay dung rd rang, sir dung
khéi PID Compact dé diéu chinh luc cing va khéi Modbus (MB_COMM _LOAD,
MB_MASTER) dé giao tiép v6i bién tan. Cac tag va datablock duogc t6 chirc khoa hoc,
gitp quan ly dir 1i€u hiéu qua.

Giao dién giam sat trén HMI duoc thiét ké truc quan, bao gdm man hinh dang
nhap, diéu khién chinh, nhap thong sd va canh bao 16i. Piéu nay giup ngudi van hanh

dé dang tuong tac va theo ddi trang thai hé thong.
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KET LUAN

Trong subt qua trinh thuc hién dd an tt nghiép nhom da gip nhiéu khé khan, thir

thach nhung véi su huéng dan tin tinh, chu déo ctia anh Lé Quang Ky va thay Giap

Quang Huy cung vo6i do 1a su no luc, c6 gang ciia nhom da hoan thanh dé tai voi yéu

cau dat ra va dat duogc cac két qua:

1.

Két qua dat dworc

Két qua dat duogc:

Thi cong va lap dat mo hinh tu dién diéu khién.

Lap trinh diéu khién thanh cong cac dong co bang truyén thong giita PLC va bién
tan.

Piéu khién va giam sat dugc cac thong s thuc té trén man hinh HMI.

Pam bao lyc cing on dinh trong sudt qua trinh van hanh.

Cai thién dugc hi€u suat so véi cach diéu khién truyén thong.

Tir cac két qua dat duoc trén, nhom di thu vé cho ban than céc kién thic va k¥ ning

quy bao sau:

2.

K¥ ning tim kiém va tong hop tai liéu.

Biét duoc quy trinh thiét ké ti dién trong thuc té.

Cai thién k¥ nang thiét ké ban vé mach dong lyc, mach diéu khién ciing nhu cach
lap dit thiét b trong ta sao cho hop 1y.

Nang cao k¥ nang 1ap trinh PLC va thiét ké giao dién giam sat WINCC.

Hiéu va biét cach cai dit cac thong s6 cua bién tan dat biét 1a dong INVT GD20.
Han ché

Cac diém han ché, chua thuc hién duoc:

3.

Chua tich hop cam bién phan héi toc d6 thuc té dé diéu khién téc do chinh xéac
cho qua trinh xodn.

Giao dién HMI con don gian.

Hé thong chwa duoc két ndi voi mang cong nghiép dé giam sat tir xa.

Huwéng phat trién

Dé tai hién méi chi ding lai ¢ viéc thiét ké mot mo hinh hé thong thu nho, nén chua

thé phan anh dﬁy du kha nang hoat dong cua h¢ théng trong diéu kién thuc té. Do d6, hé
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théng van con tiém ning dé duoc phat trién va hoan thién hon nham dat duoc kha ning
khi tng dung vao thuc té. Hudng phat trién dé tai nhém dé xuat:

e Tich hop truyén thong cong nghiép dé két ndi SCADA, hd tro giam sat va dicu
khién hé théng tir xa.

e Ung dung céc thuit toan diéu khién nang cao nhu PID, Fuzzy Logic hoic
Adaptive Control dé dam bao 6n dinh luc cang va tbc do xodn trong moi diéu
kién hoat dong.

o Thiét ké hé théng phu hop voi céac loai sgi khac nhau nhu: sgi nhya, soi cotton,
sQ1 composite.

e Thém churc nang bao tri du doan (Predictive Maintenance) dya trén thoi gian hoat

dong va dir li¢u cam bién.
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Cyclic interrupt [OB30]
Name Cyclic interrupt Number 30 Type o8
uiun LAD Numhﬂi Automatic
Title ' ' Author . Comment
Family Version 01 User-defined
1D
w Input
Initial_Call Bool t Initial call of this OB
Event_Count Int | Events discarded
Temp
Constant
Network 1: PID

N
sbnr oeoo Scwwnl il 0.0
‘DATA_MO" Output
Seipoint u"“ P
N007.0004 OUtpUL IR — DATA_PIET Out
"DATA_MO* Output MM =/
Fomduach Lot e
“, Utw .l u--‘“ )
[P TITIY, T SRt LI ==Tarr e
Tl ow emm A kil b i I oIy e ==d’alie
[ Y T T I T aniireg i — e
ACHLE o 1T ¥ Suae Y
avor =0
NON? DRXI2.0 EROpAN
"DATA_MD" Reset, Lrroellits
"D
_‘ ]
Tol1m e Wit | uaty
NO_Compaet 1"
Made — whodn a
Network 2: PID hoat ddng & ch& dd Automatic
C MovE
N~ NG
N PID_Compact 1"
7oyt - Mode
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L&i va canh bao [FC1]

Name Lbi vé canh bao Number 1 Type FC

uﬁ“i LAD Numhmi Automatic
Title . Author { Comment
Family Version 0.1 User-defined
1D

Input ! ! !

Output

InOut

temp

Constant
w Retumn

LAi va canh béo Void

Network 1: Canh bao chua nhép cac théng s6
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L Mo
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|
bewt | { P
oo
SO DRXO Y
) SALANME" O
START A3 e chng e
i } {}
wWie
WNLSTART
e ||
- “O0e D80 2
DATA" Go_trl_ ‘.,' ,,,.,“.: "
det_cwm_dw warning”
- l d %
el | bt
o0
OB DEXO 3
SALARME® “Owim
“ny AN @ b
START e’
— } {}
e
WM START
—
e 0808 -ww ?:u..
DATA" Ga 8t 80 wodn
dat_do_scen warning’
- l d \
et | 7
o8
N0 D20
~aa “ALANME O
START &3t 82 wobn wrrer”
wWe
WS TART
e —
Network 2: Phat hién 18i dut day
NOBE DEXO &
W20 “ALARME "D
o L AN
— | {)
NO8e Dex0
2 “ALARMS” “Dun
wry sy
_— {}
SOBe DEXY O
e “AVARME® “Dun
oL oy r
" { }
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Network 3: Théng bao di chigu dai day

RY Rl = SOet D804 NOM.D8x1 1
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0l e e by 2"
ol foel P
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e AO08 D09
"DATA" Gea__
8 ey de
Network 4: Théng bao dimg khin cdp
SO8d 0x) 2
NS “ALARMST W
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i } { )
w2
A_EATOr
—‘ '—
Network 5: Canh bao va I18i qua giéi han luc cing
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DA L g W han ko g
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— oo
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ND8A.08X0 2 SO86.0RX1 S
"ALARMS" "Crum “ALARME" "Chigy
dit chidu dal OUT_RANGE abi @it khéng
Walring” Rest phi hop®
00 m
w081 DeDo
"DATA" Gla_tri_
dat_chieu_de — yal
200 v MAX
D86 08X0 4 NOBEDUXY. 6
"ALARMS" "Chim "ALARNS® DO
dit 46 xolin OUT_RANGE xolin A8t khorg
warnng® Hee Phis hop®
S0 N
“oa1.0pos
"DATA" Gla_trl
dat_do_xomn VAL
450 MAX
NOBe D8X0.0 S0DBE.DUXY.T
"ALARMS™ "Omm "ALARMS "L
4t e cang OUT_RANGE cing dit khong
warming” Hes phu hop*
—i— {}
A MIN
“oe1.0EDV2
"DATA" Gla_trl
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Truyén théng [FC2]

Output

InOut
Temp

‘ Conmm
w Returmn

Truyén théng Void H -
Network 1: Truyén th6ng MODBUS
Cau hinh truyn thdng, doc gia tri va ghi gia trj gitm PLC va bién tan
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Network 1: Truy@n théng MODBUS (1.1/2.1)

“hn2
WME_COMM_
LOAD_D#"
™~ NO
0 DOME —='aln
'ﬁnﬂ(-n'—“ ENROR =
200 STATUS — 11w
“LocalSOM_T MY
(LA ANS) Y on
LA BAUD
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Sbur

WEMASTER DI — wMADR

sDiy
“ME_MASTER_DE"
MI_MASTER
. m—‘
Mo S DONE —/0iis
“Clock, 1M =150 BUSY =0
Mb_ADDR RO =4 21x
Mook STATUS g
400103 DATA_ADDR
C o DATALLIN
PeORR ORED O
DATA MODAVS'
Write_INVTY s (ATA_PTR
DRy
“ME_MASTEN Do
N NG et
o8 DONE ==+'4114
“Clock_ 1M =m0 BUSY =10
“ MILADDR FRROR =<'/
MOOL S1ATUS w
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D DATALLEN
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DATA_NODSUS
Weite_INVIZ s GATA I
souy
“ME_MASTEN D
w (1 —
Mo s DONE =00
RAUTUMEE s ] BUSY =
| ME_ADDN ERROR ==4'4/00
U Mook STATUS — (v
ATTIRT S DATA_ADDR
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PFeORE DO RE O
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B INVTY wOATA_PTR
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Network 1: Truy&n théng MODBUS (2.1/2.1)

e
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MOO| STATUS
SIIINN - DATA_ADOR
DATA LIN
rrDUR DEXJO 0
DATA_MODIS"
Radl INVT2 . WOATA_FTR

Phu luc




Totally Integrated
Automation Portal

Nhép théng s6 PID [FC3]

InOut

Temp

Constant
w Return

Nhip théng 6 PID Void

Network 1: Nhap hé s& Kp, Ki, Kd cho bd PID

| . movE oMo
B8~ N - — ;.;)_D
AOR7 D800 PO_Compert_1* NOU? 8014 YO_Compact_1"
TATAND" 2o iy Ratan Ciribar ama DATAPL 1) Retuin CubPuramm
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- MOvVE
I i
087 0808 PO_Compert_1*
DATA_MO" Ta iy otnn CrriParams
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Xirly tin hiéu dau ra PID [FC4)

Name Xirly tin hidu d3ura PID  Number

H LAD umnbodi Automatic : :

Title Author | Comment

Family Version 01 User-defined
10

input ! ! :

Output

InOut

Temp

Constant

w Return

Xirly tin hidu d3ura PID  Void

Network 1: Tinh toan gia tri dau ra PID thanh tan s6 hoat ddng cho bién tan 2

o (L% w "o
< sl 1000
- g s DEWA
NOAT DWW oy 167 MO “DATA_MOOBLS"
"DATAND” Ot — yALLS TEY — v Wiihe_INVTD Tan
T — AR SO0 — MAR M"'"-“'
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Xtrly tin hiéu dau vao PID [FC5]

BORERE - COTRPREN Ny
3 0 FTo I ”

Neme X(rly tin hiéu d3u vao PID Number 5 Type FC
Language LAD Numbering  Automatic
Informstion
Title Author Comment |
Family Version 0.1 User-defined
1D

Input |

Output

InOut

Temp
. Constant
w Return

Xirly tin hiéu dau véo PID_ Void _
Network 1: Xirly gia tri dat luc cang phu hop véi bd PID

(W’ SCALE X
Weal ta N Seal 10 Bl
» INe ™ e
00— . supie 00~ “087.D800
«OE108013 oyt — TGy W0 DATA_PILT
“DATA" Gin_ti_ TG ALE Our — Sepoint
Ar_ac_oang — YALLE 0.0 — AR
000 — MAX
Network 2: Xirly tin hiéu analog
{(m. / 'l‘ m
int ta Reet ! Meal 10 Beel
L NG o™ i~
o a4 ol “D87.DRDA
SIWhE oyt — T6X sAMDIe DATA_PIDY
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o8 =N ~081 0801
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|
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Tinh todn tan s bién tan 1 [FC6)

Name Tinh todn tan 58 bién tan  Number 6 Type FC
1
Hﬁ LAD | u..m-i Automatic | ‘ ‘
Title [ Author | Comment _
Family Version 01 User-defined
10

Input

Output

InOut | |

Temp
. Constant
w Return

Tinh toén tin 55 bién tin 1 Void

Network 1: Tinh toan tirtdc dd cla bién tin 2 va dd xodn TPM mong mudn dé ra gia tri tan s&
hoat déng cia bién tan 1

oV el
"t el
8 — Moy oW —TLlT7TT
won o2 WMDY
O8I DEWIO "
“DATA. - oure- T _Ga" TES our — "1 .G85
Mot _INVTZ Tex_ .1 — i
do_ngo_s — g 11—y
N
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™ e D
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MOsS our — T 68’
16007 yALUE
TIL - MAX
At est)
3l
WMO4 1 IDes
TG our TG
%081 0008
DATA" Gla_trl_
et _do_ween . (U5 4
Wl It
b 20 n e
= one oow?
Wesy DATA_MODIUS”
6 — yaue Write_INVT 1. Tan_
00— MAX OgY— o
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Tinh todn chi@u dai day thu dugc [FC7)

Tinh todn chidy dii dby  Number
thu dugce
LAD

Family ‘ Version 0.1 User-defined
Name

Output
InOut
Temp
Constant
w Return

Tinh toén chiu déi diy thu Void
duex

Network 1: Tinh toan chidu dai day
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w Ratic

Gia_tri_dat_chie Real
u_dai |
Chieu_dei_thuc Real

Gia_tri_dat_do_x Real
m *
Gia_tri_dat_luc_c Real
ang .
Luc_cang thuc Real

00 00

40 00

80 00

120 00

160 00

Tru True
Tru True
Tru True
Tru True

Tru True

| Gid tri A3t chibu dii diy

| Gid tri chidu dai diy

thye

| Gi tri djt 40 xodn
| Gid tri djt e cing

| Gid trj yc cing thyc
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DATA_MODBUS [DB8]
Name DATA_MODBUS Number 8 Type o]:]
ungo D8 Numbering  Automatic
Title | Author _ Comment
Family Version 0.1 User-defined
10
W' '''' ;m"wim’m“" _“_"'i_—‘m' "7“ Tﬁl‘- —'F.T_‘“"m' """" ————1
sible fbloln point per-
from ble HMI vi-
HMUO fro engi- sion
PC  m neer |
'M HM ing
eb API
PC
ua
!
T
APt
w Static
w Write INVT1  Struct 00 | False True Tru True False
e
Lenh_dieu_kh Int 00 0 False True Tru True False Lénh didu khifn bidn
len . ! | | . .| . ||l 01 !
Tan_so_dat  Int 20 0 False True Tru True False Tan 8 &3t cho bifin tin
e 1
w Write INVT2  Struct 40 False True Tru True False
. . . .
Lenh_dieu_kh Int 40 0 False True Tru True Faise Lénh digu khién bién
ien | . | | | || (02 _
Tan so dat Int 60 0 False True Tru True False Tan 58 dat cho bién tin
) 2
w Read INVT1  Struct 80 | False True Tru True False
" ) + 4 " ,
Tan_so_dang_ Int 80 © False True Tru True False Tan 58 dang chay bién
chay , | . | ' e | ' [l .tlnl
Tan so dat Int 100 0 False True Tru True False Tan 58 dit cho bidin tin
| . |8
Dien_ap bus Int 12.0 0 False True Tru True False Dién &p bus bifin thn 1
le 4 ‘ " " 1}
Di- Int 140 0 False True Tru True False Dién &p ngb ra bién thn
en_sp_ngo_ra, || |1 | 1 Ui
Dong di- Int 160 0 False True Tru True Faise Daéng dién ngd ra bifn
en _ngo_ra ‘ | | e | | [ 1l ‘ﬂnl
Toc_do_ngo_r Int 180 0 False True Tru True False Tdc d§ ngd ra bién tin
a e 1
w Read INVT2  Struct 200 | False True Tru True Faise
e
Tan_so_dang_Int 200 0 False True Tru True False Tdn sd dang chay bin
chay . . _ _ ' e | . |l _t}nz
Tan so _dat Int 220 0 False True Tru True False Tin 58 dit cho bién tin
e [ 1] 2
Dien_ap_bus Int 240 0 False True Tru True False Dién 4p bus bifin thn 2
e
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Name Data type Offset Start value Retain Acces- Wri Visi- Set- Su- Comment
sible ta- blein point per-
from ble HMI vi-
HMUO fro engi- sion
PC m neer-
UAJW HM ing
eb API 1O
PC
ua/
We
b
| - o1 IO I N (S
Di- Int 260 0 False True Tru True False Dién p ngo ra bién @n
en_ap ngo_ra e 2
Dong_di- Int 280 O False True Tru True False Doéng didn ng0 ra bién
en_ngo_ra e tan 2
Toc_do_ngo_r Int 300 0 False True Tru True False Tédc 49 ngo ra bién tin
a e 2
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DATA_PID [DB7]

P ——y

Name DATA_PID Number 7 Type DB
Language DB Numbering  Automatic

Title | Author [ Comment
Family Version 0.1 User-defined
| ID

Name Data type Offset Start value Retain Acces- Wri Visi- Set- Su- Comment
' sible ta- blein point per-
I?from b‘. HMl i vi-
HMUO fro engi- sion
PC m neer
UAW HM ing
eb API IO
PC
ua/
We
b
APl

‘v Static

' Setpaint Real 00 00 False True Tru True False | Gia tridat lyc cing
Feedback Real 40 00 False True ':r'i. True False | | ?éiaéi tri luc cang phan
out Int 80 © False True ';ru True False | | i‘?l‘n hiéu digu khién
Kp Real 100 30 False True $m True False | | Kp
Ti Real 140 100 False True 'el‘ru True False | | Ti
Td Real 180 00 False True :’ru True False | Td
Reset_PID ‘Bool 220 false False True ":&G"ﬁhe’ False | Resetthéngsd PID

e
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ALARMS [DB6]
Namy ALAR Number 6 , f
iﬁ ’Nmnboriﬁ Automatic
Family [ Version 0.1 User-defined
} 5]
' sible ta- blein point per-
| from ble HMI &n
PC m neer
! UAW HM ing
eb API IO
I PC
v
;W..
| vl
: D -
w Static ‘
Chumditie  Bool 00 false False True Tru True False
cdng warning ‘ . ‘ ' . e | . .
Chua dit lyc Bool 0.1  false False True Tru True [False
céng error . ‘ ' e ; .
Chue dit chidu  Bool 02 false False True Tru True False
dai warning ‘ . . , | el ! .
Chua djt chigu  Bool 0.3 false False True Tru True False
dai error ' . . ‘ _ e ‘ .
Chua dit do Bool 04 false False True Tru True False
xodn warning . . ' . e . .
Chua dit do Bool 0.5 false False True Tru True False
xodn error ‘ e
Dt day 1 Bool 06 false False True Tru True False |
e
Dit ddy 2 Bool 0.7 false False True Tru True False |
e
Dit diy 3 Bool 1.0 false False True Tru True False =
e
Dat 4 chidu dai Bool 11 false False True Tru True False |
e
Hé thdng E-Stop Bool 1.2 false False True Tru True False |
e
Qué gidh han Iye Bool 1.3 fakse False True Tru True Fale
cang warning | | . | . e | Ll
Qué gidi han lye Bool 14 false False True Tru True False
cang error e
Chidu déi djt  Bool 15 false False True Tru True Fale
khong phu hop | . . . | .| . .
D& xodn dit Bool 1.6 false False True Tru True Falte
khong phi hop | — | [ & | —
L cing dit Bool 1.7 false False True Tru True False
khéng phi hop [
Phu luc 3
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INPUT [12]
PLC tags

START
sTOP
E-STOP
RESET
HMI_START
HMI_STOP
HMI_E STOP

HMI_RESET

8o Phat Analog
c8_1

8 2

€83

nnnnn cnnnnnn

§ EEEEEEE

z.

§EE

%I0.3
0.4
%I0.5
%I0.6
%M12.0
HM12.1
%M122

%M123
%IW66
%M2.0
wM2.1
%M2.2

fFa&u

False

False

False
False
False
False

False
False
Falce
Falze
False

True

True
True

True

True

True
True

True
True
True

‘Tm
True
True

True
True

NGt nhdin START trén t |
NGt nhdn STOP trén ti)
NGt nhdn E-STOP trén td
NGt nth3n RESET trén ti
NGt nhdn START trén HMI
NGt nhdn STOP trén HMI

Nut nhdn E-STOP trén
HMI
NGt nhdn RESET trén HMI

80 phat Analog

Cam bidin dit 5o 1
(Cam bidin dut soi 2
'Cam bién dut st 3
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OUTPUT [2]
PLC tags
PLC tags
sible ble blein
from from HMI
HMI/O HMI/O engi-
PC  PC  neer-
UAW UAW ing
eb API eb API 1
: Tanso_hienthi_1 Real %MD3 False True True True Hién thj tan s& bién t@n 1
{trén HMI
&« Tanso_hienthi_2 Real %MD7 False True True True Hién thi tan s& bién t3n 2
trén HMI
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TRUNG_GIAN [18]
PLC tags
C o Real WMD20  Felse True True True Trung gien
- 162 Real SMD24  Fale True True True Trung gian
= 163 Real WMD28  Fake True True True Trung gian
= 1G4 Real WMOD32  Falke True True True Trung glan
= 165 Real SMD41  False True True True Trung gian
= s Real SMDS3  False True True True Trung gian
£ e Real WMDS7  Fase True True True Trung gian
= 1.8 Real SMD61  Falte True True True Trung glan
= 109 Bool WME52  False True True True Trung gian
= Faunt Bool %M360 Fahe True True True Tin hidu 181
@ F_EsTOP Bool WM366 Falie True True True Tin hidu E-STOP
= Run Bool WM367  False True True True Trang thé hoat ddng
= Lchuky Real WMD37  False True True True Chidu déi iy trong 1 chu
L= Du_chieu_dai Bool WM650  False True True True ?inmudoa-uw
L= Do_xoan Bool %M361  False True True True Tin hidu db d3t 40 xodn
E wecang Bool WM365 False True True True Tin hidu db d3t yx cing
L Chieu dai Bool WM651  Fake True True True Tin hidu db die chibu dai
= 1610 Real WMD66  False True True True Trung gian
Phu luc 3




