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TOM TAT NQI DUNG

Tén dé tai: Thiét Ké Hé Thong Dicu Khién Va Giam Sat Cho Khu T6 Hop Tro Choi
Cong Vién Nude St Dung H¢ Bicu Khién Phan Tan Siemens Simatic ET 200SP

Nhom sinh vién thuc hién:

Nguyén Durc Tai MSSV: 105200512 Lép: 20TDHCLCA4
Ng6 Buc Manh MSSV: 105200501 Lép: 20TDHCLCA4
Nguyén Vin Phuong MSSV: 105200507 Lop: 20TDHCLC4

Db 4n tap trung vao viéc nghién ctru va thiét ké hé thdng giam sat — diéu khién cong
vién nuée str dung hé théng diéu khién phén tan Siemens SIMATIC ET 200SP, két hop
v6i phan mém TIA Portal dé lap trinh — cau hinh phan ctng va phan mém SCADA
WinCC dé xay dung giao di¢n giam sat tryc quan. H¢ thong dugc trién khai nhiam diéu
khién va giam sat tu dong cac thiét bi nhu bom, cam bién mirc nude, van dién tir va canh
bao, dam bao qua trinh van hanh an toan, chinh xac va day du chuc nang. Viée tich hop
giira phan cing hién dai va phan mém chuyén dung gitp mé hinh hoa mot h¢ thong
SCADA thuec té (g dung trong cong nghi¢p, dac biét la trong mdi truong yéu cau kiém
soat chit ché nhu cong vién nudc. PO an gom 5 chuong:

Chuong 1: Téng quan vé du an cong vién nudc. Chuong nay cung cip cai nhin tong
quan vé du an cong vién nudc, bao gdbm muyc ti€u, pham vi va cac hang muc chinh cua
hé théng diéu khién giam sat. Pay 1 nén tang dé hiéu rd yéu cau k¥ thuat va dinh hudng
thiét ké hé thong.

Chuong 2: Gi6i thiéu vé hé thong diéu khién phan tin Siemens Simatic ET 200SP.
Chuong nay giéi thiéu hé théng diéu khién phan tan Siemens SIMATIC ET 200SP duoc
st dung trong du an. Noi dung tap trung lam rd céu truc, chirc nang va vai tro cia tung
thanh phan trong hé thong nham dam bao kha ning diéu khién va giam sat hiéu qua.

Chuong 3: Chuong nay trinh bay tong quan qua trinh thlet ké hé thong giam sat va diéu
khién cong vién nudc, bao gdbm ca phan cing va phan mém. Noi dung chuong tap trung
vao viéc dam bao su ph01 hop chit ché& gifra cac thiét bi hién truong (borm cam bién,

van...) va phan mém diéu khién (TIA Portal, WinCC) de dap tmg yéu cau giam sat —
diéu khién toan dién. Trinh bay cac budc trién khai thuc té nhu: thiét ké phan mém diéu
khién, 1ap dat tu diéu khién, kiém tra chay thir hé thong va hoan tat quy trinh xuat xudng
tu. Tat ca cac bude déu nham dam bao hé thdng hoat dong dung churc nang, an toan va
san sang tich hop vao hé théng SCADA giam sat tong thé.

Chuong 4: Véan hanh, kiém tra va bao tri hé thong. Chuong nay trinh bay quy trinh van
hanh, kiém tra va bao tri h¢ thng sau khi trién khai. Noi dung chuong nhiam dam bao
hé thong hoat dong 6n dinh, an toan va hiéu qua trong thuc té. Pong thoi, chuong cling
dé cap dén cac giai phap giam sat tir xa va dinh hudng bao tri, nang cap trong twong lai.

Chuong 5: Két luan va hudng phat trién cho hé thong. Chuong nay dua ra cai nhin tong
thé vé két qua dat duoc sau qua trinh thiét ké va trién khai hé thong. Chuong nay dong
thoi rat ra nhiing bai hoc kinh nghiém trong qua trinh thyc hién va dé xuit cac hudng
cai tién, mé rong nham nang cao hiéu qua van hanh trong tuwong lai.
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NHIEM VU PO AN TOT NGHIEP

TT | Ho tén sinh vién S thé SV Lép Nganh

1 | Nguyén Puc Tai 105200512 | 20TDHCLC4 | Ky thuat Diéu khién
va Tu dong hoa

2 | Ngé bitc Manh 105200501 | 20TDHCLC4 | Kj thuat Diéu khién

va Tu dong hoa

3 | Nguyén Vin Phuong | 105200507 | 20TDHCLC4 | Ky thuat Diéu khién

va Tu dong hoa

1. Tén dé tai @6 dn: “Thiét Ké Hé Thong Dién Diéu Khién Va Gidm Sdt Cho Khu To
Hop Tro Choi Céng Vién Nwéc Sir Dung H¢ Diéu Khién Phéin Tin Siemens
Simatic ET 200SP”

2. Dé tai thujc dién: AC6 ky két thoa thudn sé hitu tri tué doi véi két qua thuwc hién
3. Cdc s6 liéu va dit lidu ban dau:
4. Ngi dung cdc phan thuyét minh va tinh todn:
a. Phan chung:
TT Ho tén sinh vién No6i dung
Nguyén Puc Tai - Viét bao c4o thuyét minh
2 Ngb6 Buc Manh - Tim hiéu tong quan vé hé thong diéu khién phan tan
Nguyén Vin Phuong ET 200SP

- Tim hiéu vé ung dung ctia h¢ thong diéu khién phan
tan ET 200SP trong du 4n cong vién nude

- Nghién ctru va cAu hinh cho céc thiét bi trong hé¢
thong

- HO tro lap trinh diéu khién va giam sat cho hé thong

- Tinh chon cac thiét bi hé thong

- Viét tai liéu huéng dan van hanh du 4n

- Thi cong lap rap va test I/O list cho du an

b. Phan riéng:

TT Ho tén sinh vién No6i dung

1 Nguyén Dirc Tai - Boc tach khbi luong cho day diéu khién va thang
cap cho cac MECH trong du an

- Thiét ké giao dién HMI cho dy 4n

- Céu hinh cho cac hé thong SCADA va HMI

2 Ngo6 Puc Manh - Viét luu dd thuat toan cho hé théng loc va hé

thdng bom 1én game
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Céu hinh cho ET 200SP CPU, ET 200SP IM,
bién tan
Kiém tra va chinh stra céc 16i con lai cta hé

thong

3 Nguyén Vin Phuong

V& trang cau hinh chuin doan 16i hé thong

Tao va lam céc chirc nang niit nhan chuyén doi
trang

Tao va gin tag cho cic trang Parameter Setting.

5. Cdc ban vé, do thi (ghi ré cdc logi va kich thuéc ban vé):

a. Phan chung:

TT Ho tén sinh vién No6i dung
Nguyén Puc Tai
2 Ng6 buc Manh
3 Nguyén Vin Phuong
b. Phan riéng:
TT Ho tén sinh vién No6i dung
1 Nguyén Dtrc Tai
2 Ng6 buc Manh
Nguyén Vin Phuong

6. Ho tén nguwoi huéng dan:

Phan/ Néi dung:

TS. Nguyén Khanh Quang

1. Hudng din lam thuyét minh bao
céo dd an.

2. Thao luin vé d& tai, khéi luong
cong viéc.

3. Theo di tién d¢ do 4n.

4. Trién khai nghién ctru khoa hoc
khoa dién.

KS. Vuong Hoang Linh

5. Pinh hudng dé tai.

6. Hudéng dan va quan 1y thuc hién du
an

7. Tu van danh gia thiét ké h¢ thong.

8. Theo ddi va ddc thuc tién do du an.

9. Danh gid san pham cua dy an.

7. Ngay giao nhiém vu dé an:

8. Ngay hoan thanh dé dn:

6/3/2025
24/6/2025
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DAI HOC BA NANG
TRUONG PAI HOC BACH KHOA
KHOA PIEN

CONG HOA XA HOI CHU NGHIA VIET NAM
Ddc 1ap - Tu do - Hanh phuc

PHIEU KIEM SOAT TIEN PO LAM PO AN TOT NGHIEP

(Phiéu danh cho ngudi huéng dan/sinh vién)

Ho va tén sinh vién:
Nguyén Duc Tai
Ngo6 buc Manh
Nguyén Vin Phuong

Mi s6 sinh vién
105200512
105200501
105200507

Tén dé tai d6 an: Thiét Ké Hé Thong Pién Piéu Khién Va Giam Sat Cho Khu Té
Hop Tro Choi Cong Vién Nuéc Sir Dung Hé Pic¢u Khién Phan Tan Siemens Simatic

ET 200SP

Ho tén nguoi HD1: TS. Nguyén Khanh Quang

Pon vi: Truong Pai hoc Bach khoa - PHPN

Ho va tén nguoi HD2: KS. Vuong Hoang Linh

Don vi: Cong ty ESTEC — Da Ning

1 | 13/2/2025

Tuin| Nea Khéi lugng GVHD
gay da thwe hién (%) tiép tuc thwe hién (%) ky tén
Nhan du an Gap ngug‘fi hudng dan dinh

hudéng do an

2 |20/2/2025|c4a dy 4n dé ra

Phan tich tong quan va yéu cau

Nghién ctru cong ngh¢ duoc
ung dung trong dy an

3 |27/2/2025 théng diéu khién phan tan

Nghién ctru cac ung dung cua hé

Viét bao cao vé tong quan dy
an

4 131212025 |4y 4n

Hoan thanh bao cao vé tong quan

Nghién ciru vé hé thong diéu
khién phan tan

Tim hiéu va phan tich cac thanh

Tim hiéu cau tric phan cling

6 |17/3/2025

5 |10/3/2025|phén c6 trong hé thong diéu khién |cua ET200SP
phén tan
Duyét 1an 1: Panh gia khdi luong hoan thanh % :

Puoc tiép tuc lam DATN T Khong tiép tuc thuc hién BPATN [J

7 |24/3/2025

Boc tach khéi lugng thang cép,
day dicu khién cta phong may

Xay dung luu dd thuat toan
diéu khién cho du an

7 31/3/2025|thd
thong

Tim hiéu cu hinh va truyén
thong gitra céac thiét bi trong h¢

Thuc hién cau hinh céc thiét
bi trén TIA Portal

2 110/4/2025 trén TIA portal

Lap trinh chuong trinh diéu khién

Thiét ké giao dién HMI,
diagnoctics, nut nhan chuyén
trang va thuc hién gén tag cac
thiét bi, bang diéu khién ...




Kiém nghiém mo phong man hinh

Thiét ké giao dién SCADA

9 [17/412025|qMI trén may tinh giéng man hinh HMI
Kiém nghiém mo phong man hinh Test lcx)i‘vé sira cac 16i trong
10 120/4/2025|5c ADA phin mém, HMI va SCADA
Duyét 1an 2: Panh gia khdi luong hoan thanh % :
11 |27/4/2025 Puoc tiép tuc lam DATN O Khong tiép tuc thuc hién DPATN [J
Chinh sira cau hinh mang Ring | Viét tai liéu huéng dan van
12 | 2/5/2025 |cho SCADA va cau hinh lai hanh
Scalance cho phu hop
Kiém tra tinh trang lﬁp dat tu Thuc hién dau noi va két, ndi
13 [{10/5/2025|dién, thiét bi dau cuoi mang Prgﬁnet cho hé thong
dicu khién
Két n6i tmyéq thong cho céc thiét [Kiém tra ddu n6i I/O ding véi
14 113/5/2025 bi trong h¢ thong ban v€ ki thuat
Kiém tra thong mach va tin hiéu Nap chuong trinh tur phan
15 |[15/5/2025[1/0 mém TIA xuong CPU va
HMI
Thuc hién cac thglo tac trén man  |Hoan thién cau hinh va lgflp
16 [17/5/2025hinh HMI thyc té trinh trén TIA portal. Viét bao
cao vé cau hinh va van hanh
Duyét 1an 3: Panh gia khoi luong hoan thanh % :
17 120/5/2025 Puoc tiép tuc lam DATN [J Khong tiép tuc thuc hién BPATN [
Chay thir voi chuong trinh diéu  [Tién hanh nghiém thu, ban
18 125/5/2025 khién, giam sat. giao dy an
Hoan thién dy 4n, tong hop tai
19 |30/5/2025 [li¢u, hoan thién cac phan trong

bao cao

Pa Nang, ngdy

Truwéng Bo mon Ty dong hoa

TS. Gidp Quang Huy

Vi

thang 6 nam 2025
Nguwoi hwéng dan

TS. Nguyén Khanh Quang




LOINOI PAU VA CAM ON

Trong thoi dai cong nghiép 4.0, viéc ing dung cac hé thong giam sat va diéu khién tu
dong ngay cang dong vai trd quan trong trong viéc nang cao niang suét, do tin ciy va
hiéu qua van hanh. Trong d6, hé thong SCADA két hop véi thiét bi diu khién phén tan
Siemens SIMATIC ET 200SP di va dang duoc tmg dung rong rai trong cac hé thong
cong nghiép hién dai, dic biét 1a cac mo6 hinh can giam sat tir xa va co tinh mé rong cao.
Trong khudn kho d6 an tét nghiép nay, dua trén giai phap diéu khién da duoc cong ty
xay dyng, chiing em tién hanh tim hiéu va thyc hién thiét ké mot hé thong giam sat va
diéu khién cong vién nudc theo yéu cau thuc té. Muc tiéu 1a xdy dung hé thong diéu
khién hiéu qua, tiét kiém chi phi, dé tich hop va dap ung tot nhu cau van hanh trong moi

truong cong nghiép.

Dudi sy huéng dan tan tinh ciia TS.Nguyén Khanh Quang va su ho tro ki thuat quy bau
tir KS.Vuong Hoang Linh, ching em d4 hoan thanh dé tai d6 4n t6t nghiép: “Thiét ké
hé théng diéu khién va giam sat cho khu t6 hop tro choi cong vién nude sir dung hé diéu
khién phan tan Siemens SIMATIC ET 200SP.”

Trong qua trinh thyuc hién dé tai, chiing em khong chi duoc cing ¢b kién thirc chuyén
mon ma con rén luyén tu duy hé thdng, k¥ nang 1ap trinh va kha ning xt Iy van dé thuc
té. Mic du dd cd gang hét strc, nhung chéc chin khong thé tranh khoi nhimg thiéu sot
nhat dinh. Chung em rit mong nhin dugc nhitng y kién dong gop tir quy Thay Co dé

hoan thién dé tai va co thé ung dung thuc tién mot cach hiéu qua hon.

Chung em xin chan thanh cam on quy Thay C6 phan bién va hoi dong bao vé luan vin
da danh thoi gian, tim huyét dé nhan xét, gop y va tao diéu kién cho nhom em trinh bay

va bao vé do an.

Chung em ciing xin giri 101 cam on sau siac dén quy Thay C6 khoa Dién — Truong Pai
hoc Béch khoa — Dai hoc Pa Ning, nhiing nguoi di tan tam giang day va truyén dat
kién thirc trong sudt nhirg nam hoc vira qua, gitip chiing em c6 nén tang viing chac dé

thuc hién do an nay.

Dic biét, chung em xin giri 10i tri an dén TS.Nguyén Khanh Quang va Anh KS.Vuong
Hoang Linh da luon sat canh, chi din cu thé va hd tro kip thoti trong sudt qua trinh thyc

hién dé tai.
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Cuoi cung, chung em xin cam on cac ban sinh vién, can by va nhan vién Nha truong da

hd trg, chia s¢ va ddng hanh cting nhom trong sudt qua trinh hoc tip va thuc hién do an.

Chung em kinh chac quy Thay C6 dbi dao strc khoe, chiic Trudng Pai hoc Bach khoa —
DHDN ngay cang phat trién, dat duoc nhiéu thanh tyu trong sy nghiép gido duc va

nghién ctru khoa hoc.

Ching em xin chan thanh cam on!

viil



LOI CAM POAN LIEM CHINH HQC THUAT

Chung t6i cam doan rang noi dung do an nay 1a két qua ciia qué trinh thiét k&, 1ap trinh,
xay dung tai li¢u va thi cong du 4n do nhom thyc hién, dudi sy hudng dan cua giang
vién phu trach va k¥ su doanh nghiép. Do 4n duoc thuc hién dua trén yéu cau ky thuat
tr mot du an thue té va co tham khao mot sb tai liéu chuyén nganh, dugc trich dan 1o
rang trong danh muc tai liéu tham khao. Toan bo s6 liéu va két qua trinh bay trong bao
c4o 1a trung thyuc, khong sao chép va khong vi pham ban quyén cua bat ky cong trinh

nao khac.

Nhom sinh vién thuc hién

Nguyén Pire Tai Ng6 Dirc Manh Nguyén Vin Phuong
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Dur dn: Thiét ké hé thong diéu khién va giam sat cho khu t6 hop tro choi sir dung hé diéu khién phan tén Siemens
Simatic ET 200SP

CHUONG 1: TONG QUAN VE DU AN CONG VIEN NUGC

1.1.  Gidi thi¢u vé cong vién nwée va yéu cau ve dieu khién giam sat
1.1.1. Gioi thiéu vé dw an cong vién nwoc
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Hinh 1.1. So do6 bo tri complex du an cong vién nudc
Dy an cong vién nudc 1a mot hé thong phurc hgp gom nhiéu khu vuc vui choi dudi nude

nhu hd tao séng, mang truot, dai phun nudc va hé thong bom cap — thoat nudc. Cong
vién bao gém 14 t6 hop trd choi nude (complex) véi 40 duong truot, duoc chia thanh 3
phan khu chinh: Phan khu 1 danh cho moi ltra tudi, Phan khu 2 danh cho gia dinh va tré
em, va Phan khu 3 14 noi tap trung céac trd choi cam gidc manh. Cac thiét bi trong cong
vién hoat dong trong mdi trudng ¢ nhidu yéu tb tac dong nhu ap suit, dd 4m cao, doi
hoi hé thdng phai dam bao van hanh lién tuc va an toan tuyét dbi cho nguoi sir dung.
Viéc 4p dung hé thdng didu khién va giam sat ty dong gitip t6i wu hoa van hanh, nang
cao trai nghiém nguoi choi va giam thiéu rii ro k¥ thuat. Dy 4n sir dung cong nghé
SCADA két hop voi hé thong diéu khién phan tan Siemens SIMATIC ET 200SP nham
diéu khién tap trung va giam sat hiéu qua toan bo hé thong cong vién.

1.1.2. Yéu cau vé diéu khién va giam sdt cho dw dn
- biéu khién ty dong céc thiét bi bom, van di€n, hé thong loc nudce va chiéu sang theo

cac ché d6 van hanh da 1ap trinh sin hodc diéu khién thu cong tur xa khi can thiét.
- Giam sat trang thai hoat dong cua thiét bi theo thoi gian thyuc (on/off, 181, canh bao...)
va hién thi dit liéu 1én giao dién SCADA tryc quan.

GVHD: TS. Nguyén Khanh Quang 1 Sinh vién thuc hién: Nguyén Pirc Tai
CBHD: KS. Vuong Hoang Linh Ngo6 Duc Manh
Nguyeén Van Phuong



Due én: Thiét ké hé thong diéu khién va gidm sat cho khu t6 hop tro choi sir dung hé diéu khién phan tén Siemens
Simatic ET 200SP

- Thu thap, luu trir va phan tich dit liéu van hanh, phuc vu muc dich béo tri, chan doan
su ¢b va tbi uu van hanh hé théng.

- Canh béo tirc thoi cac tinh hudng bat thudng nhu muc nude thip/cao, ap sudt vuot
ngudng, hong thiét bi... dé kip thoi xu 1y.

- Pam bao tinh linh hoat va kha ning md rong hé thdng trong tuong lai néu tich hop
thém cac khu tro choi hoic thiét bi méi.

- Giao dién van hanh than thién, hd tro nguoi dung giam sat toan bo cong vién qua
ban dd hé thdng va cac biéu db s liéu d& hiéu.

1.2.  Cong ngh¢ caa b loc DEFENDER® RMF

1.2.1. Tong quan vé bo loc

Bo loc DEFENDER® RMF 12 mot hé théng loc nudc tién tién st dung cong nghé loc
tai sinh bﬁng vat liéu perlite, dugc thiét ké chuyén dung cho céc ho boi thuong mai, cong
vién nude va cac hé théng xtr Iy nude quy mo 16n. Khac véi cac bo loc cat truyén thong,
DEFENDER® RMF khong yéu cau qua trinh rira ngugc (backwash) ma str dung co ché
“bump” — mdt phuwong phap tai sinh 16p vat lidu loc bang cach rii bo tap chit khoi bé
mit loc, giup tai st dung 16p perlite nhiéu 1an trudce khi phai thay thé. Hé thong c6 kha
ning loai bé cac hat bui siéu min t6i kich thuéc 1 micron, gép phan nang cao chét lugng
nude loc. Nho vao thiét ké t6i wu va hiéu suét cao, bd loc giup tiét kiém dang ké nudc,
hoa chit va ning luong, ddng thoi giam chi phi van hanh va khong gian lip dat. Ngoai
ra, hé thdng con duoc tich hop bd diéu khién thong minh c6 kha ning két ndi véi
SCADA hoac HMI, cho phép giam sat va van hanh ty dong. Véi nhitng vu diém vuot

GVHD: TS. Nguyén Khanh Quang 2 Sinh vién thuc hién: Nguyén Pirc Tai
CBHD: KS. Vuong Hoang Linh Ngd btrc Manh
Nguyén Vin Phuong
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troi vé hiéu qua loc, tinh tiét kiém va than thién véi moi truong, DEFENDER® RMF
dang duoc trng dung rong rai trong cac cong trinh xir Iy nudc hién dai.

1.2.2. B¢ diéu khién cho bj loc DEFENDER® RMF

Bo diéu khién hé thdng Defender® RMF 1a mot thiét bi diéu khién thong minh dugc tich hop
giao dién man hinh cam {ng tryc quan, cho phép ngudi van hanh giam sat va diéu khién toan
bd hoat dong cua hé théng loc nuéce. Véi giao dién dd hoa sinh dong, bo diéu khién hd trg cac
chtrc ning diéu khién chu trinh bump, pht 16p perlite (precoat), xa va stc rira, diéu khién van
khi nén, bom tuin hoan, hé théng hut chan khong va thoi gian tré 1lam mat may gia nhiét.

Bén canh kha ning diéu khién tu dong, b didu khién con hd trg két ndi va giam sat tir xa, gitp
ngudi van hanh quan 1y hé théng dé dang tir may tinh hodc thiét bi di dong, ddng thdi nhan
thong béo su ) qua e-mail. Dir liéu van hanh nhu ap suét nude, s6 lan bump va chu trinh xa
duoc ghi lai lién tuc va co thé xuit ra dé phuc vu cho myc dich phén tich, bao cdo va xir 1y sy
cd. V6i nhiing tinh nang thong minh va kha ning giam sat linh hoat, bo diéu khién RMF gop
phan nang cao hiéu qua van hanh, dong thoi giam thiéu thoi gian va chi phi bao tri hé thong

loc.

DEFENDER" RMF

Hinh 1.3. B6 diéu khién bo loc DEFENDER® RMF
1.2.3. Quy trinh hoat djng ciia by lpc
1.2.3.1. Ché dj bump (Tdch bét khéi ong loc)

Ché d6 nay giup phuc hoi kha ning loc bang cach rung cac dng FlexTubes™ dé 1am roi
bui ban bam trén 16p perlite ma khong can thay vat li€u loc. Van nudc ra s€ tam dong
trong qua trinh thyc hién. Sau khi bump xong, hé thong tiép tuc loc binh thudong. Qua
trinh nay c6 thé duoc 1ap lich ty dong hing ngay.

1.2.3.2. Ché dj Precoat (Trdng bit loc)
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e Neptune Benson

10:31:00 AM

I Precoat/Regen | Precoat/Regen l Remaining: 0:39

Hinh 1.4. Man hinh ché do Precoat caa bd loc )
Ché do Precoat 1a budc khdi dau quan trong trong qué trinh van hanh hé thong loc

Defender® RMF, nhidm tao ra 16p mang loc perlite trén bé mit cac 6ng FlexTube™.
Khi ché do nay duoc kich hoat, h¢ théng s€ dong van nudc ra dé ngan nudc chua loc
thoat ra ngoai, dong thdi mé van tuan hoan dé tao dong nudc tuan hoan kin. Bom precoat
s€ duoc khoi dong, két hop véi co cAu tron dé dua bot perlite vao dong nudc theo mdt
ti 1& x4c dinh. Hon hop nudc va perlite nay s& luu thong qua cac dng FlexTube™, noi
16p perlite bt dau bam déu va phi kin bé mit cac 6ng, hinh thanh nén mang loc chinh.
Sau khoang thoi gian dinh sén (thuong 1a 10 phut), hé thong s& dong van tai sinh va mo
lai van nudc ra dé chuyén sang ché dé loc.

1.2.3.3. Ché d¢ Filter Mode (Loc sau khi phii bjt)
4/15/2020 mpm Befm

10:50:04 AM

| Filtes Mode | Last Bump (HH:MM) : 0:5 | Remaining: 0:00

Hinh 1.5. Man hinh ché d9 Filter Mode ctia b loc

Khi & ché do loc, hé thong cho phép nudc ban tir bé chira hoic dudng dng cap di vao
bdn loc qua dau vao. Dong nudc nay sé di qua 16p perlite d3 phu sin trén FlexTubes™,

tai day cac hat c@n, bui ban va tap chat s€ bi gitr lai. Nudc sau khi dugc loc s€ di qua cac
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dng FlexTube™ rdng bén trong, sau d6 chay ra ngodi qua van nudc ra va quay tro lai
bé hodc hé théng tuan hoan. Qua trinh nay dién ra lién tuc va hiéu qua loc cao nho ciu
truc siéu min cua l&p perlite.

1.2.3.4.  Ché dé Drain/Rinse (Xd va riva)

Sy 20730 Neptune Benson

11:15:03 AM

| Drain/Rinse | Close Drain Valve |  Remaining: 0:00
[ ] L]

Hinh 1.6. Man hinh ché d¢ Drain/Rinse ctia bd loc
Puoc dung khi can xa bd 16p perlite cli va cdn ban tich tu. Van xa dady md ra dé day

nudc va perlite ra ngoai, sau d6 c6 thé rira bon bang nude sach néu can. Sau khi hoan
tat, hé théng s€ duoc chuyén sang ché do Precoat dé phu 16p loc mai.

1.2.3.5. Ché dp Flex — Clean

Ché d6 nay dung hoa chat chuyén dung dé 1am sach sau FlexTubes™, loai bo diu m&
hodc cin bam kho rira. Hé théng hoat dong tudn hoan kin trong thoi gian ngin, sau d6
thuc hién bump va xa toan bd nudce/hoda chat trude khi phu 16p perlite mai.

1.2.4. Ung dung ciia bj loc trong dw dn céng vién nwéc

B6 loc Defender® RMF 1a mot giai phap tién tién duoc ing dung hiéu qua trong cac hé
théng xur Iy nudc tuan hoan tai cong vién nudc, nho vao kha ndng loc tinh va tiét kiém
nudc vuot trdi so voi bod loc cat truyén thong. Trong du an cong vién nudc, hai ché do
chinh 13 Precoat va Filter Mode déng vai tro trong yéu trong viéc duy tri chat luong
nudc sach va an toan cho nguoi sit dung. O ché do Precoat, hé thong phia mot 16p bot
perlite 1én cac ong loc FlexTubes™, tao thanh mdt mang loc hiéu qua giup giit lai cac
tap chat nho. Sau khi 16p loc dd dugc hinh thanh, ché d6 Filter Mode cho phép nudc
tuan hoan di qua 16p perlite dé loai bo cin ban, vi khuan va cac hat lo ling, dam bao
nudc trong bé ludn trong va hop vé sinh. Nhd co ché nay, bd loc RMF khong chi giam
thiéu lwong nudc thai ra moi trudng ma con rat ngan thoi gian bao tri, gép phan nang

cao hiéu qua van hanh tong thé cho hé thong loc nudc tai cong vién nudc.
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Hinh 1.7. Hé thong loc dugc sy dung trong cong vién nude

1.3.  Quy tinh cdng ngh¢ tro choi cong vién nuéc
1.3.1. Quy trinh hoat dong cua hé thong lgoc
GERed geect HRT SRE O v
3 )=
- Al 17‘5'- "-'AIE‘ g":" i . “ ' - Taess
3 { g N Lealace ; T
I | 2 s ) e
iz I B
- i '!:3g
B — =
_—— ! = 1] v ke
= e l— |- 1 ' - J 1
b’ \l* ;‘- ' ..,:Cl’ ‘i 5 A - |
> i ' L . =1 G 2l
Hinh 1.8. So d6 P&ID cua hé théng loc tro choi

Hé théng loc nude phuc vu tro choi Complex 6 dugc thiét ké nham dam bao chat luong

nudc tuan hoan ludn dat tiéu chuan an toan cho nguoi

st dung. Nudc tur cac diém thu

gom nhu day bé, éng tran va duong xa duoc dan vé bé thu gom (Collection Tank) thong

qua hé thong duong 6ng HDPE. Tai day, nudc s& dugc hit bai bom tuin hoan P-601va
P-602 va dua qua lan luot cac bo loc DEFENDER® RMF F-601 va F-602, str dung vat

liéu loc min (perlite/DE) véi kha nang loai bo cén hat c6 kich thudc téi 1-2 micron.
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Thiét ké cia DEFENDER® RMF cho phép loc ma khong can rira nguoc, nhd chu trinh
"bumping" tai sinh 16p loc.

Sau qué trinh loc, nudc di vao cum xur 1y hda hoc, noi tich hop bd diéu khién hoa chat
tu dong CC-601. Thiét bi nay lién tuc giam sat cac théng sb quan trong cta nude nhu
pH, ORP va Clo du thong qua cam bién chuyén dung, tir 46 diéu khién chinh xac cac
bom dinh lrgng CT-601 (chdm clo) va CT-602 (cham acid). Qua trinh chim hoa chat
dugc diéu khién hoan toan ty dong nham duy tri chat lugng nudce trong gi6i han an toan.
Hé thdng dugc trang bi cac thiét bi bao vé va giam sat dong chay. FS-601 (Flow Switch)
duogc 1ap dit tai duong hdi nude nhim dam bao c6 dong chay lién tuc trong hé thong.
Khi phat hién dong chdy ngung hodc dudi ngudng cai dat, FS-601 s& gui tin hi¢u canh
béo vé hé diéu khién dé ngung van hanh bom hodc kich hoat ché do an toan. Ngoai ra,
cac cong tic chan khong (vacuum switches) dugc lip ¢ dau hit cia bom dé phat hién
tinh trang thiéu nudc hodc tic nghén trong dudng hit. Néu 4p suat 4m vuot qué gidi han
cho phép, cong tac s& ngét tin hiéu van hanh bom nham béo vé thiét bi

Toan bo hé théng dugc diéu khién va giam sat tap trung thong qua hé thong diéu khién
phan tan ET 200SP. Thiét bi nay thu thap tin hiéu tir cic cam bién, cong tic, thiét bi do
va truyén dit liéu vé hé thong SCADA hoidc HMI. Nho ciu triac diéu khién phan tan va
giao tiép qua Profinet, hé thong dam bao kha ning gidm sét lién tuc, van hanh 6n dinh
va dé dang mé rong trong twong lai.

Nudc sau xtr Iy s& duoc dua trd lai hé théng tro choi thong qua cac dudong éng hoi luu,
san sang phuc vu nhu cau van hanh lién tuc va an toan cho nguoi choi.

1.3.2. Quy trinh hoat dong cua hé théng bom lén game . )
Sau khi nudoc dugc xur ly qua hé thong loc bao gom loc co hoc bang thiét bi

DEFENDER® RMF, xir 1y hoa hoc théng qua bo diéu khién CC-601 Chemical
Controller, va giam sat chat lwong nudc dau ra — nudc sach dugce dan vé bé can béng
(Balancing Tank). Bé nay dong vai tro diéu tiét luu luong, duy tri 6n dinh nguén nudc

va dam bdo cung cap lién tuc cho cadc may bom cap nudc dén tro choi.
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7 ‘ Hinh 1.9. So d6 P&ID cua hé théng bom 1én game
Tur bé can bang, nudc duge dan qua cac tuyén ong HDPE duong kinh 300-450 mm, di

qua cac thiét bi loc rac nham loai bo tap chét 16n trude khi vao hé théng bom. Cac may
bom (P-610 dén P-616) s& hut nudc va cap truc tiép dén toan bo td hop tro choi Complex
6. Mdi may bom dam nhiém cip nude cho timg cum khu vie khac nhau trong complex
nay, bao dam phan phdi nuéc dong déu, 6n dinh va linh hoat theo tai thuc té.

Hé thdng bom 1én game déu sy dung hé théng diéu khién phan tan Siemens ET-200SP,
c¢6 kha nang diéu khién tir xa qua SCADA. Mbi dudng 6ng sau may bom déu duogc lip
dat flow switch FS-610 dén FS-616, c6 chirc nang giam sat sy ton tai cua luu lugng
dong chay. Trong trudng hop mat dong hoic luu luong khong dat yéu cau, cac cong tic
nay s& giri tin hiéu vé hé thong diéu khién dé canh bao hoic tu dong ngit bom, tranh
chay bom va hu hai thiét bi.

Ngoai ra, mdi may bom déu duoc trang bi vacuum switch (cong tic chan khong) dé
giam sat ap sudt hit dau vao. Khi ap suit chan khong vuot ngudng giéi han (do mat
nudc mdi, tic nghén hoic bé can bang can), vacuum switch s& giri tin hiéu dén hé thong
diéu khién dé ngit bom hoic kich hoat canh bao, dam bao bom ludn hoat dong trong
diéu kién an toan.

Sau khi dugc bom, nude di qua cac cum van phan phéi gan khu vyc tro choi (Valve Box
Near Play Structure) hodc cac van dudng éng dé ra tro choi.
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Chuwong 2: Giéi thiéu vé hé thong diéu khién phan tan SIEMENS
SIMATIC ET 200SP

2.1. ’ Téng quan vé h¢ thong diéu khién phan tan Siemens Simatic ET 200SP

H¢ thong di€u khién phén tan st dung Siemens SIMATIC ET200SP 1a mot giai phap tu
dong hoa hién dai, tich hop cao, phi hop cho cac tmg dung yéu cau hiéu suat va do tin
cay. Trung tdm ctia hé thdng 1a bo diéu khién ET200SP CPU — mét bo diéu khién nho
gon nhung manh mé, c¢6 kha niang xir Iy linh hoat va hd trg nhiéu giao thirc truyén thong
cong nghiép. Hé théng bao gébm cac md-dun ET200SP 1/0 dugc két ndi théng qua mo-
dun truyén thong IM (Interface Module), cho phép md rong s6 lugng tin hiéu sb va
tuong tw mot cach linh hoat theo yéu cau ung dung. Ngoai ra, hé thong con tich hop
Server Module va man hinh HMI dé giam sat, diéu khién cuc bo va giao tiép voi nguoi
véan hanh. Tét ca dugc két ndi va quan 1y tap trung thong qua nén taing SCADA WinCC,
cung cap kha ning giam sat, thu thap dir liéu va diéu khién tir xa hiéu qua, gitip nang
cao nang suat, d0 an toan va kha nang van hanh cta hé théng tu dong hoa.

2.2. Cac thanh phan ciia hé thong diéu khién phan tan Siemens ET 200SP

2.2.1. Hé thong Scada Wince

Hinh 2.1. Giao dién SCADA WinCC
WinCC Ia phan mém SCADA cua Siemens dung dé giam sat, dicu khién va thu thap dir

li¢u trong h¢ théng tu dong hoa. Phan mém hd tro thiét ké giao dién HMI tryc quan, két
ndi v&i PLC, cam bién qua céc giao thirc nhu PROFINET, OPC UA, Modbus,...
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WinCC cho phép giam sat thoi gian thuce, ghi dir liéu, canh bao, phin quyén va bao mat.
Véi kha ning mé rong linh hoat va tich hop IoT, WinCC phu hop cho cac hé thong
SCADA tir nhé dén 16n trong nhiéu linh vuc cong nghiép.

2.2.2. Man hinh diéu khién va gidm sit HMI

Hinh 2.2. Man hinh diéu khién va giam sat HMI
HMI (Human-Machine Interface) 1a thiét bi cho phép con ngudi giam sat va dicu khién

hé thng tu dong mot cach tryc quan. Thong qua man hinh cam tng va giao dién d6 hoa,
HMI hién thi cac thong s6 nhu tdc do, ap suat, mic nude, dong thoi cho phép giri 1énh
diéu khién va xtr Iy su c6.HMI gom phan cing (man hinh, bo xir 1y, cong giao tiép) va
phan mém thiét ké giao dién, truyén thong véi PLC qua cac giao thirc nhu PROFINET,
Modbus, OPC UA,... Ngoai hién thi thoi gian thuc, HMI con hd tro ghi dit lidu, canh
béo, diéu khién tir xa va bao mat truy cap. Nho tinh linh hoat va dé tich hop, HMI 1a
thanh phan khong thé thiéu trong hé théng ty dong hoa.

2.2.3. Scalance

Hinh 2.3. B6 chuyén mach SCALANCE
Trong hé thong diéu khién phan tan, thiét bi Scalance dong vai trd quan trong trong vi¢c

két ndi truyén thong cong nghiép giita cac thanh phan nhu PLC, HMI, hé théng SCADA
va cac thiét bi trudng nhu bién tan. Pay 1a thiét bi chuyén mach cong nghiép (Industrial
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Ethernet Switch) giip dam bao lién lac dir liéu 6n dinh va lién tuc trong mang tu dong
hoa.

Scalance thuong dugce sir dung dé phan phdi va quan 1y ludng dit liéu Ethernet, cho phép
nhiéu thiét b truyén thong ddng thdi trong thoi gian thyuc, dong thoi hd tro cac chuin
cong nghiép nhu Profinet hodc Ethernet/IP. Trong cdu truc hé théng, Scalance giup thiét
1ap kién trac mang dang hinh sao hodc tuyén, ning cao kha ning mé rong va bao tri.
cac thiét bi Scalance con hd tro gidm sat mang, chan doan 131, va cung cp cac co ché
du phong (redundancy), gitip dam bao hé thong ludn hoat dong on dinh ké ca khi xay ra
s ¢6 mang. Nho d6, Scalance 1a mot phan tir thiét yéu giup hé thdng diéu khién phan
tan van hanh linh hoat, hiéu qua va tin cay.

2.2.4. Truyén thong bién tin

al S al al —nlal - al = al
al atad M | - ™ ——laf : al et M |
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Hinh 2.4. Hé thong truyén thong bién tan
Trong hé thong di€u khién phan tan, truyén thong véi bién tan (VFD — Variable

Frequency Drive) dong vai trd quan trong trong viéc diéu khién téc d6 va trang thai van
hanh cia dong co. Thay vi diéu khién ting bién tan riéng 1¢ bang tin hiéu roi
(digital/analog), hé thong sir dung truyén thong s6 qua mang cong nghiép, thuong la
Profinet hodc Ethernet/IP, dé diéu khién va giam sat toan b cac bién tin mot cach tap
trung.

Trong so dd, cac bién tan duoc lién két mang voi nhau theo cAu trac tuyén, sau d6 két
nbi vé thiét bi truyén thong trung gian (nhu switch cong nghiép Scalance) dé trao doi dir
liéu voi PLC trung tim. PLC s& giri 1énh diéu khién (chay/dimg, toc do, huéng quay...)
toi tung bién tan, déng thoi nhan lai thong tin phan hdi nhu dong dién, tan s, trang thai

hoat dong hay bao 16i.
GVHD: TS. Nguyén Khanh Quang 11 Sinh vién thyc hién: Nguyén Puc Tai
CBHD: KS. Vuong Hoang Linh Ngd btrc Manh

Nguyén Vin Phuong



Due én: Thiét ké hé thong diéu khién va gidm sat cho khu t6 hop tro choi sir dung hé diéu khién phan tén Siemens
Simatic ET 200SP

Viéc str dung truyén thong cong nghiép trong diéu khién bién tan gitp giam s lugng
day dan, nang cao d6 chinh x4c va phan hi thoi gian thue, dong thoi don gian héa viée
cAu hinh, chin doan va bao tri hé thong. Day 1a giai phap hiéu qua cho cc hé thong tu
dong hoa hién dai can kiém soat nhiéu dong co phan tan tai hién truong.

2.2.5. Gidi thi¢u vé Siemens Simatic ET 200SP

2.2.5.1. Céu trisc phan cirng Siemens Simatic ET 200SP

—_—0 T ® 00 © ¢
1] ¢ _!

Hinh 2.5. Vi du c4u hinh hé théng ET 200SP

1. BusAdapter (B6 chuyén d6i Bus): BusAdapter cho phép két ndi ca vé co hoc va dién
gitra cac module CPU hoac module giao dién véi cac hé thé)ng mang nhu Profinet,
Profibus hodc cac loai két ndi truyén thong khac. N6 dong vai tro 1a trung gian truyén
dir liéu gitta module CPU/giao dién va mang truyén thong cong nghiép, dam bao
ludng thong tin dién ra 6n dinh va chinh xéc.

2. Mounting rail (Thanh ray gin thiét bi): La b phan co khi dé ging ¢ dinh toan bo
cac module 1én tu dién hodc bang diéu khién, dam bao dinh vi chic chan cac module
va hd tro két ndi tiép dia.

3. Reference identification label (Nhan dan nhan dang): Dung dé danh diu va nhéan biét
cac module, hd trg cong tac bdo tri, thay thé hoac kiém ké dé dang.

4. CPUlinterface module (Module CPU/giao dién): Pong vai tro 1a bo diéu khién trung
tam- xir Iy logic chuwong trinh va diéu khién 1/0. Giao tiép voi cac module I/O va
mang cong nghiép (Profinet,...)

5. Light-colored BaseUnit BU...D with infeed of supply voltage (Bé Bu..D mau sang
v6i ngudn cap dién vao): B BU..D mau sang c¢6 nhiém vu cip ngudn dién cho
module /O dugc lip phéi trén né. Pay 1a diém khoi dau cia mot nhom dién
(potential group) méi trong hé thong, gitp phan tach va to chirc ngudn dién cho ting
cum mo-dun mdt cach rd rang va an toan.

6. Dark-colored BaseUnit Bu..D for conducting the potential group further (Bé Bu..D
mau toi dé dan dién cho nhom tiém nang): Bé BU..B mau tdi ¢ chirc nang dén tiép
ngudn dién tir mot dé cap nguon BU..D dén cac mo-dun 1/0 ké tiép. Giap md rong
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cung mot nhom dién ap (potential group) ma khong can cip ngudn b sung, tir d6
t61 wu hoa viéc phan phdi dién trong hé thdng va don gian hoa thiét ké.

7. BaseUnit for motor starters (Dé cho khéi dong tir): Lam nén tang co dién dé lip dat
cac mo-dun khoi dong dong co trong hé thong ET 200SP. Pam nhan viée truyén
ngudn dién va tin hiéu diéu khién dén mo-dun khoi dong dong co, dam bao két ndi
on dinh va hd tro diéu khién chinh xéac trong qua trinh van hanh.

8. Potential distributor module (Module phan phdi dién ap): Phan phdi dién 4p ngudn
dén nhiéu mo-dun I/O trong hé théng. Cho phép thiét 1ap va quan 1y cac nhom dién
ap riéng biét (potential groups), gitip hé thong linh hoat hon trong c4u hinh va van
hanh.

9. Ex BaseUnit for Ex power module: La dé chuyén dung dé lip diat mo-dun ngudn
trong cac khu vuc ¢6 nguy co chay no (Ex zone). Pam bao lap dat mo-dun nguon
Ex an toan va dat chuan trong méi trudng khic nghiét.

10. Ex BaseUnit for Ex 1/O module: Cung cép giao dién lip dit cho mo-dun I/O Ex
trong vung nguy hiém. Pam bao kha ning két ndi co dién an toan véi mo-dun 1/0
trong khu vuc chong chay no.

11. Server module (include in the cope of supply of the CPU/interface module): Xu 1y
cac chirc ning truyén thong ndi bo giita cac mo-dun trong hé théng. Md rong kha
nang giao tiép va tich hop giita mo-dun CPU/giao dién véi cac thanh phan khac
trong cAu tric tram.

12.Ex I/O module: Tiép nhan hodc xuét tin hiéu sd/twong ty trong moi trudng nguy
hiém (Ex). Pam béo viéc thu thip va diéu khién tin hiéu véi thiét bi truong mot cach
an toan trong khu vuc dé chay nd.

13. Ex power module: Cung cip ngudn dién cho ciac mo-dun Ex trong hé thdng. Pam
bao cip ngudn on dinh va an toan cho cac thiét bi dugc lap dit trong ving Ex.

14. ET 200SP motor starter: Diéu khién d(’)ng/cét nguén dong co dién, BDong vai tro bao
vé va diéu khién dong co, bao gdm céc chirc ning bao vé qué tai, ngan mach va tich
hop dé dang trong hé théng ET 200SP.

15.1/0 module: Giao tiép véi cac tin hiéu dau vao (input) va dau ra (output) dang sd
hoac tuong tu. Két ndi va xur 1y tin hi¢u tir thiét bi truong nhu cam bién, cong tac,
van, co cau Chép hanh,... dén PLC va nguoc lai.

2.2.5.2. Siemens Simatic ET 200SP CPU

SIMATIC ET 200SP CPU Ia mot PLC nhé gon nhung manh mé ctia Siemens, dugc su
dung 1am bg diéu khién trung tim trong hé thong diéu khién phan tan. N6 c6 hiéu ning
tuong duong voi dong S7-1500 va duoc 1ap trinh thong qua phan mém TIA Portal, hd
trg két n6i SCADA WinCC, HMI va céc thiét bi khac thong qua mang PROFINET.

Trong hé théng phan tan, ET 200SP CPU giao tiép voi cac mo-dun I/O thong qua cac
mo-dun giao tiép ET 200SP IM. Cac IM nay déng vai tro trung gian, cho phép CPU m&
rong va quan ly cac tram I/O tr xa mdt cach linh hoat va hi¢u qua. Nho do, h¢ théng co

thé m& rong theo viing diéu khién, t6i vu hoa viéc bd tri thiét bi va giam chi phi day dan.
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Vi thiét ké mo-dun linh hoat, kha nang mé rong cao va hi¢u suit 6n dinh, ET 200SP
CPU 14 lira chon 1y tudng thay thé PLC S7-1500 trong cac dy an 16n, tiét kiém khong
gian va toi vu chi phi ma van dap tng cac chirc ning co ban cia mot bo diéu khién trung
tam PLC.

Hinh 2.6. Module ET 200SP CPU
2.2.5.3. Modul Siemens Simatic ET200SP IM (Module interface)

Hinh 2.7. Phan ctng ctia Module Interface

ET200SP IM (Interface Module) 13 mét thanh phan trung tim trong hé thng I/O phan
tan Siemens SIMATIC ET200SP, dong vai tro 1am cau ndi giao tiép giita PLC trung tim
hodc CPU ndi bd va cac mo-dun dau vao/dau ra (I/O) dugc gan trén gia d& (base rail).
Day la mo-dun dau tién va bat budc phai c6 trong mdi cu hinh tram ET 200SP khi h¢
théng hoat dong & ché d6 phan tan. Md-dun IM giup hé thong 1/O hoat dong dong bod va
6n dinh bang cach quan 1y toan bo qua trinh truyén nhan dit liéu giita cac thiét bi va diéu
khién trung tam.

Trong cic ung dung cong nghiép hién dai, mo-dun IM gitip tach roi phan xir ly dicu
khién (CPU/PLC) khoi phan tin hiéu I/O, cho phép trién khai cac hé théng diéu khién
phan tan (Decentralized Automation). Nhd d6, hé thong d& dang mé rong, toi wu hoa
day dan tin hiéu, giam chi phi ldp dat va tang tinh linh hoat trong thiét ké hé thong.
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Mé-dun ET200SP IM co nhiéu ddc diém noi bat, pht hop véi cac hé thong dieu khien
phan tan hién dai. V&i thiét ké nho gon, dé lap dat trén, thanh ray, mo-dun giﬁp tict kiém
khong gia}n va thuan’ tién trong bao tri, md rong h¢ thong. ET200SP IM ho trg cac gie}o
thirc truyén thong toc do cao nhu PROFINET hodac PROFIBUS, dam bao viéc truyén
nhan dir liéy nt}anh chong, 6n dil’ll‘l va chinh xac troNng thot gian thyc. Ngoai ra, rpé-dun
C}‘IO phé,p két ndi linh hoat voi nhi@u mo-dun /0O, dé dz‘mg~ mo rong quy mo hé thong khi
can thiét. Tich hop chtrc ndng chan doan Yé canh ‘t,)éo 161 thong minh gitp ngudi van
ha}nh nhanh chQng p}lét hién va xtr ly su c6. Viéc cau hil’l}’l va gidm sat dugc thyc hién
de dang qua phan mém TIA Portal. Mo-dun tuong thiqh tot vd1 CPU dong ET200SP va
cac PLC Siemens, la giai phap hi¢u qua cho céac hé thong ty dong hoda theo dinh hudng
cong nghiép 4.0.

2.2.5.4. Module I/O

Mo-dun I/O (Input/Output) trong hé théng ET 200SP 14 thanh phan dung dé thu thap tin
hiéu tir cac cam bién (input) va diéu khién cac thiét bi chap hanh (output) trong qué trinh
san xuit. Cac mo-dun nay bao gém ca 1/0 sb (digital) va I/O twong tu (analog), giup
linh hoat trong viéc xur Iy céc loai tin hi¢u khac nhau nhu trang thai bat/tit, nhiét do, ap
suét, muc chat long,...

Trong kién trac phan tan, cac mo-dun I/O duge gin truc tiép trén thanh ray cing v6i ET
200SP Interface Module (IM) tai ting tram diéu khién tir xa. Cac mo-dun I/O nay két
nbi voi ET 200SP CPU théng qua mang PROFINET thong qua IM, cho phép mé rong
hé thong dé dang theo ving diéu khién ma khong can kéo day tin hidu dai vé ti trung
tam.

Mdi md-dun I/O duge thiét ké nho gon, dé lép dat, co thé thay thé nhanh va hd tro chan
doan 16i truc tiép. Nho do, hé théng c6 thé hoat dong on dinh, bao tri dé dang va gidm

thiéu thoi gian dimg may trong san xuat.

Hinh 2.8. Module I/0 — Module tin hiéu
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2.2.5.5. Server module

sy

Hinh 2.9. Server module - Base Unit (BU) .
Server Module trong h¢ thong di€u khién phan tan SIMATIC ET 200SP 1a thanh phan

dac biét duogc st dung dé két ndi va chia sé dir liéu gitta cac mo-dun I/0, dam bao tinh
lién tuc va déng bo trong hoat dong cua toan hé théng. Maic du khong thuc hién chire
nang diéu khién truc tiép nhu CPU, server module dong vai tro két néi co hoc va truyén
thong gitra cdc mo-dun trong tram ET 200SP, giap ddm bao viéc md rong va quan 1y tin
hiéu dugc thuc hién mét cach chinh xac va 6n dinh.

Server module thuong dugc st dung trong céc tram I/O mé rong, noi c6 sy phan chia
gitra cac cum I/O, hoac khi can tach biét tin hiéu gitra cac phén tir dé phuc vu cho yéu
cau bao tri, giam sat hodc phan doan diéu khién. Nho ¢6 server module, nguoi dung cd
thé linh hoat hon trong viéc b6 tri mo-dun /O ma khong anh hudng dén tinh toan ven
ctia hé thong.

Server module con giup hé thdng chan doan 15i nhanh chéng, ting kha ning chiu 18i cuc
bd va nang cao d0 tin cay cho hé théng diéu khién phan tan, dac bi¢t trong cac irng dung

cong nghi¢p co6 yéu cau cao vé tinh 6n dinh va lién tuc.
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Chuwong 3: Thiét ké hé thong giam sat va diéu khién

3.1. Thiét ké phan cirng ciia hé théng
3.1.1. So dé bé tri mdt biang phong mdy

1
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Hinh 3.1. So d¢6 mat bang MECH 6
Trong du an thiét ké hé théng diéu khién va giam sat cong vién nudc, viéc bd tri mat
béng hé théng diéu khién dugc thuc hién dya trén cac yéu cau k¥ thuat, dam bao tinh an
toan, toi wu héa hiéu qua truyén tin hiéu va thuan ti€n cho cong tac van hanh, bao tri.
Céc tu diéu khién (MCC, PLC, IO) duoc b tri tap trung tai khu vyc trung tam k¥ thuat,
tir 46 phan phdi tin hiéu va ngudn dén cac phan khu tro choi thong qua cac tuyén cap
chinh.
Hé thong thang cap dugc st dung nham gom gon va dinh tuyén cap mot cach ngin nap,
khoa hoc. Tuyén cap duoc bb tri theo nguyén tic di ngan nhat, tranh giao chéo va phan
chia 1 rang giita cap ngudn va cap tin hiéu nham giam thiéu nhidu. Thiét ké nay giup
hé thdng hoat dong 6n dinh, dam bao tin hiéu truyén vé SCADA WinCC va bo diéu
khién Siemens SIMATIC ET 200SP mét cach chinh xac va tin cdy trong sudt qué trinh
van hanh céng vién nudc.
3.1.2. Kién tricc mang ciia hé théng
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Hinh 3.2. Kién triic mang hé thong.
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Hé thong diéu khién va giam sat duoc thiét ké theo mo hinh kién trac ba cép, gobm: cip
giam sat, cap diéu khién, va cap truong. Tat ca cac thiét bj déu giao tiép thong qua giao
thirc Profinet, chuan truyén thong cong nghiép hiéu sut cao ciia Siemens, cho phép
truyén dir liéu thoi gian thuc va cu hinh linh hoat.

Cép giam sat (Supervisory Layer): Lop nay bao g6m phan mém WinCC dugc cai dat
trén may tinh trung tam dé thuc hién giam sat, thu thap dit liéu, va diéu khién hé thong
tir xa. WinCC giao tiép voi PLC qua mang Profinet thong qua thiét bi chuyén mach
cong nghiép SCALANCE, dam bao két ndi 6n dinh va an toan.

Cap diéu khién (Control Layer): Tang diéu khién st dung mot PLC chinh (ET1 -
CPU) cung cac tram mé rong ET2 va ET3. Cac tram nay két ndi ndi bd véi nhau qua
Profinet dé thuc hién chitc nang diéu khién phan tan. Ngoai ra, mot thiét bi HMI ciing
duogc két ndi vao hé thong, cho phép van hanh Vé theo doi trang thai hé thong tai chd.
Cap truong (Field Level): Lp cap truong bao gdm céc thiét bi hién truong nhu:
Cam bién Flow Switch va Vacuum Switch dé giam sat trang thai dong chay va ap
SuAt.

Bom cong nghiép (9 bom), mdi bom duoc diéu khién thong qua cac bién tan két ndi
Profinet.

Céc thiét bi nay duoc két ndi vé trung tdm qua mot Scalance, Scalance nay s¢ dugc
két ndi vi mot Scalance & cap diéu khién dé giri phan hoi hodc nhan Iénh diéu khién
tu ET200SP-CPU.

3.1.3. Lwa chon thiét bi cho hé thong
3.1.3.1. Cac thiét bi trong mot complex cong vién nwoc
Céc thanh phan co ban cia mot h¢ thong trong du 4n cong vién nudc duoc liét ké dudi

bang sau:
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Bang 3.1. Cac thiét bi co ban trong mot Mech du 4n cong vién nude.

STT | Ki hiéu | Tén thiét bi M3 hang hoa Hang san | S6
Xuat luong
1 PS6-1 SITOP PSU8200 6EP3334-8SB00- SIEMENS | 1
0AYO
2 SC6-1 SCALANCE 6GK5206-2BB00- SIEMENS | 1
XB206-2 2AB2
3 SC6-2 SCLANCE XB208 | 6GK5208-0BA00- SIEMENS | 1
2AB2
4 ET6-1 CPU 1510SP-1 PN | 6ES7510-1DKO03- SIEMENS | 1
0ABO
5 ET 200SP, | 6ES7193-6AR00- SIEMENS | 1
Busadapter BA 0AA0
6 SIMATIC S7, | 6ES7964-BLE04- SIEMENS | 1
memory card 0AA0
7 HMI6-1 | SIMATIC HMI | 6AV2128-3MB06- | SIEMENS | 1
MPT 1200, Unified | 0AX1
Comfort Panel
8 ET6-2,3 | SIMATIC ET | 6ES7155-6AA02- SIEMENS | 2
200SP, interface | 0BNO
module IM 155-6 PN
ST
8 B1S(1..2) | SIMATIC ET | 6ES7131-6BHO1- SIEMENS | 8
B2S(1..4) | 200SP, digital Input | 0BAO
B3S(1..2) | module
9 B1S3, SIMATIC ET | 6ES7132-6BF01- SIEMENS | 3
B2S5, 200SP, digital output | 0BAO
B3S3 module
10 BaseUnit  BU15- | 6ES7193-6BP00- SIEMENS | 7
P16+A0+2B 0BAO
11 BaseUnit  BU15- | 6ES7193-6BP00- SIEMENS | 4
P16+A0+2D 0DAO
12 |ESD-4 | Nutdiungkhancap | YWIB-V4E0IR IDEC 2
ESD-6
ESD-10
13 | VFD2-1 | Bién tin SINAMICS | 6SL3220-2YE36- SIEMENS | 1
G120X 0AFO
14 | VFD2-2 | Bién tin SINAMICS | 6SL3220-2YE34- SIEMENS | 1
G120X 0AFO
15 | VFD3-1 | Bién tin SINAMICS | 6SL3220-2YE32- SIEMENS | 1
G120X 0AFO
16 | VFD3-2 | Bién tin SINAMICS | 6SL3220-2YE30- SIEMENS | 2
VFD3-3 | G120X 0AFO
17 | VFD4-1 | Bién tin SINAMICS | 6SL3220-2YE26- SIEMENS | 2
VFD4-2 | G120X 0AFO
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18 | VFD4-3 | Bién tin SINAMICS | 6SL3220-2YE24- SIEMENS | 2
VFD4-4 | G120X 0AF0

Trong dy an, ¢ phﬁr} diéu khién co6 su dung mot s6 thiét bi chinh 1a: ET200SP-CPU,
ET200SP-IM, bién tan, Scalance, HMI.

3.1.3.2. Théng so va chikc ning cdc thiét bi
3.1.3.2.1. §7-1500 CPU 1510SP-1 PN Siemens (ET 200SP).

Hinh 3.3. S7-1500 CPU 1510SP-1 PN Siemens

Ma sén phém: 6ES7510-1DK03-0AB0 SIEMENS.
Thong s6 k¥ thuat chinh:

B6 nhé chuong trinh: 200 KB

B0 nh¢ dir liéu: 1 MB

Hiéu sudt xir 1y bit: 6 ns

Nguén cap: 24 V DC (pham vi cho phép: 19.2 —28.8 V DC)

Giao dién PROFINET: 1 cong tich hop véi switch 3 cong

Cong PROFINET: Port 1 & 2: yéu cau BusAdapter (tity chon); Port 3: tich hop
san trén CPU

Thé nhé: Yéu cau sir dung SIMATIC Memory Card dé van hanh

BusAdapter hd trg: BA 2xRJ45, BA SCRJ/RJ45, BA LC/RJ45, BA 2xFC, BA
2xSCRIJ, BA SCRIJ/FC, BA 2xLC, BA LC/FC, BA 2xM12

Ché d6 hoat dong: RUN, STOP, MRES (Reset bd nh¢)

bén LED trang thai: RUN/STOP (xanh/vang), ERROR (d¢), MAINT (vang),
POWER (xanh), LINK (xanh cho tirng cong PROFINET)

Chtrc ning ndi bat:

Tich hgp PROFINET IRT: HJ tro thoi gian thyc véi switch 3 cong, phi hop cho
cac tng dung yéu cdu truyén thong nhanh va chinh xac.

Hiéu suét xtr 1y cao: Thoi gian xir 1y bit chi 6 ns, dap tng tot cho cac Gmg dung
diéu khién nhanh.

Thiét ké mo-dun: Cho phép mé rong va tity chinh linh hoat véi cac mo-dun I/0
va BusAdapter khac nhau.

Hd trg chuan LLDP: Giup phat hién va cAu hinh cac thiét b 14n can trong mang
PROFINET.

Tich hop cac chirc nang chan doan va bao tri: Thong qua dén LED va phan mém
STEP 7, gitip d& dang giam sat va bao tri hé thong.

3.1.3.2.2. Interface module IM 155-6 PN ST.
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Hinh 3.4. Interface module IM 155-6 PN ST
M3 san pham: SIMATIC ET 200SP, interface module IM 155-6 PN ST - 6ES7155-
6AA02-0BNO (bao gdm BusAdapter BA 2xRJ45 va mo-dun server)
Thong s k¥ thuat chinh:
Nguén cap: 24 V DC (pham vi cho phép: 19.2 —28.8 V DC)
Dong tiéu thu: 350 mA (ti da 450 mA)
Cong suat tiéu thy: 1.8 W
Bao vé€ phan cuc nguoc va ngén mach: Co
Thoi gian luu trit nang luong khi mat dién: 10 ms
Kich thuéc (R x Cx S): 50 mm x 117 mm x 74 mm
Trong lugng: 0.212 kg
Chuan bao vé: IP20
Giao dién truyén thong: PROFINET IO thong qua BusAdapter BA 2xRJ45
HO tro cau hinh véi STEP 7 TIA Portal: Tir phién ban V18 tro 1én

Chtrc ning ndi bat:

e Két ndi PROFINET IO: Cho phép két ndi hé théng 1/0 phan tan ET 200SP véi
mang PROFINET, hd tr¢ truyén thong nhanh va dang tin cay.

e HO tro 1én dén 32 mo-dun I/O ET 200SP va 16 mo-dun ET 200AL: Dap ting nhu
cAu mé& rong hé thong linh hoat.

e HOJ trg hoan ddi nong da mo-dun (Multi hot swapping): Cho phép thay thé mo-
dun ma khong can tit ngudn hé théng, giam thoi gian dimg may.

e Dija chi I/O tbi da: 1440 byte (cho ca dit liéu dau vao va dau ra).

e HO tro dit liéu I&M (Identification & Maintenance): Tir I&MO dén 1&M4, gitp
quan 1y va bao tri thiét bi hiéu qua.

e Tich hop md-dun server: Cung cap chirc nang chan dodn nhém, luu trit cau chi
du phong va két thiic bus backplane.

Phu kién di kém:
e BusAdapter BA 2xRJ45: Cho phép két n6i PROFINET thong qua cong RJ45.
* Mo-dun server (6ES7193-6PA00-0AA0): Dugc tich hop trong goi san pham,
cung cap cac chirc ning chan doan va két thiic bus backplane.

3.1.3.2.3. SIMATIC HMI MPT 1200.
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Hinh 3.5. SIMATIC HMI MPT 1200.

Ma san phém: 6AV2128-3MB06-0AX1
Thong s0 k¥ thuat chinh:

Loai man hinh: TFT cam tmg da diém (multi-touch)
Kich thudc: 12.1 inch, ty 1€ rong (widescreen)
DJ phan giai: 1280 x 800 pixel
S6 mau hién thi: 16.7 triéu mau
bo sang va tudi tho dén nén: MTBF 50.000 gio tai 25°C
Diéu chinh d6 sang: Co, tir 5% dén 100%
Giao dién mang: PROFINET
Cong két nbi:
o 2x USB (loai A)
o 1xRS485
B0 nho:
o Flash: C6
o RAM: Co
Nguén cép:
o Dién 4p danh dinh: 24 V DC
o Pham vi cho phép: 19.2 —28.8 V DC
o Dong tiéu thu danh dinh: 0.6 A
o Dong tiéu thu toi da: 1.3 A
Kich thuéce vat 1y: 326 mm (Rong) x 237 mm (Cao) x 64 mm (Sau)
Trong lugng: 3.484 kg
Chuan bao vé: Mat trude IP65, mit sau IP20
Nhiét 6 hoat dong: 0°C dén +50°C
Goc lap dat toi da khong can thong gioé ngoai: 35°

Tinh nang ndi bat:

Cam tng da diém: HO tro thao tac da diém, nang cao trai nghiém ngudi ding.
Pong hd thoi gian thuc (RTC): C6 kha ning luu trir thoi gian thuc véi thoi gian
duy tri khoang 6 tuan khi mét ngudn.

Am thanh: Tich hop buzzer dé canh bao; khong c6 loa ngoai.

Phan mém c4u hinh: H9 trg tir WinCC Unified Comfort V16 tré 1én.

Phan mém mi ngudn md: Bao gdm phan mém ma ngudn md di kém, dugc cung
cap mién phi trén dia DVD.

3.1.3.2.4. SITOP PSU8200 — Bg nguo”‘n 24VDC/10A4
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7 Hinh 3.6. SITOP PSU8200 — B ngudn 24VDC/10A
Ma san pham: 6EP3334-8SB00-0AY0

Thong sb k§ thuat:

e Output: 24 VDC, 10 A (t6i da 240 W)

e Input: Single-phase AC 120-230 V (dau vio rong)

e DAM BAO PIEN THOAI (Power Boost): c6 thé cung cip 3x dong dinh mirc
trong 25 ms — dé kich ngét bao vé mach

e Extra Power: 1.5x dong dinh mtrc trong 5 s mdi phut — dé dép Gng tai khoi dong
dong co hoac coil

e Cach xir 1y qua tai: Chon gitta ché do dong khong d6i hodc tu phuc hoi khi hét
qué tai

e Hiéu suat: Cao, dén ~94-95 % — tiét kiém dién va gidm nhiét trong tu diéu khién

e Ciu truc: Vo kim loai gan trén DIN-rail, thiét ké siéu manh (chiéu rong chi

55 mm)

e LED trang thai: Hién thi DC OK, Overload, Shutdown dé dé& theo ddi tinh trang
hoat dong

e Tin hiéu Relay: Relay “DC OK” bdo tin hi¢u trang thai dau ra — hd tro giam sat
hé thong

e Remote On/Off: Tich hop kha nang bat/tat tir xa qua tiép diém diéu khién
3.1.3.2.5. SCALANCE XB206-2 q
Switch cong nghi¢p 6 cong RJ45 + 2 cong quang

q Hinh 3.7. SCALANCE XB206-2
Ma san pham: 6GK5206-2BB00-2AB2

Thong s6 k¥ thuat:

e Mi sin pham (PROFINET version) : 6GK5206-2BB00-2AB2 — 6 x RJ45
10/100 Mb + 2 x Multimode FO ST + cong console; hd trg ngudn dy phong, LED
chan doan; van hanh ¢ 0 °C...+60 °C; dang DIN-rail
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e Mai san pham (SC version): 6GK5206-2BD00-2AB2 — twong tu nhung ding cong
FO SC.

e Phién ban EtherNet/IP: 6GK5206-2BD00-2TB2 — tuong duong nhung ciu hinh
maic dinh hd tro EtherNet/IP

e Mang Layer-2 Managed: Hd tro VLAN, IGMP snooping, port stats, loop
detection, SNMP, RADIUS; PROFINET mac dinh

e Ngudn cép: 24 V DC, c6 hd tro ngudn du phong.

e Chung nhin bdo mat: IEC 62443-4-2 cong nghiép

e Moi truong hoat dong: 0 °C...+60 °C; vo nhua, IP20; lép DIN-rail; trong luong
~0.283 kg

e LED & Console: LED hién thj trang thai mdi cong va ngudn; cung cap console
RJ-11 d cau hinh va chan doan .

Tinh ning ndi bat

e Ho trg mang Ethernet quan ly: VLAN, IGMP snooping, loop detection... phu
hop cho céc hé thong PROFINET hoic EtherNet/IP

e Redundancy cao: hd tro nguén dy phong va cau tric mang dang ring (HRP), ting
do tin cay & uptime .

e Chén doan tot: LED trang théi, console, web/CLI, thong ké port; gitip ban dé
dang gidm sat va bao tri mang.

e Cap FO tuy chon: C6 2 phién ban cong quang (ST hodc SC); 1y tuong voi khoang
cach truyén dai hodc moi trudng nhiéu cao .

e Bao mat mang: dat chuan IEC 62443-4-2, phu hop moi truong cong nghiép doi
hoi an toan cao

e D@ tich hop va cdu hinh: PROFINET duoc cau hinh sén, hd trg EtherNet/IP tuy
phién ban; console dé setup, cap nhat firmware; c6 tai li¢u update firmware qua
Siemens .

3.1.3.2.6. SCALANCE XB208

~ Hinh 3.8. SCALANCE XB208
Switch cong nghi¢p 8 cong RJ45
Ma san pham: 6GK5208-0BA00-2AB2

Thong s k¥ thuat:

e Loai: Managed Industrial Ethernet (Layer 2) switch
e Ports: ) ) . )
o 8 x RJ45 10/100 Mbit/s danh cho thiét bi mang/ thiét bi dau cuoi
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o 1 x cong console (RJ-11)
Redundant power supply: C6 dé ting tinh sin sang
Chung nhan bao mat: IEC 62443-4-2 (an ninh mang cong nghiép)
Nhié¢t do hoat dong: 0 °C...+60 °C
Kich thudc: ~109 x 117 x 40 mm, gin 1én DIN-rail
Ngudn cap: 24 V DC (19.2...28.8 V), dong tiéu thu ~170 mA (~4.1 W)
MTBF (d9 tin cay): > 84 nam tai 40 °C
Chuén bao vé: IP20, vt liéu vo Polycarbonate

Tinh ning ndi bat

Managed switch Layer 2: HS tro cdu hinh VLAN, IGMP snooping, port-stats,
loop-detection, SNMP, RADIUS

Default operation: Puoc thiét 1ap san dé dung véi PROFINET, ciing hd trg
EtherNet/IP

Tinh nang redundancy: Hd tro cau tric mang khép kin (ring redundancy) st dung
HRP cua Siemens

Quan 1y chan doan: LED trang thai, console, va kha nang chan doan qua web/CLI
Bao vé mirc dau ngudn: Cau chi F2.5A/125V tich hop

3.1.3.2.7. BusAdapter BA 2xRJ45

.

s

i"_‘
Hinh 3.9. BusAdapter BA 2xRJ45

Bo chuyénqdfq)i mang Profinet cho ET200SP
Ma san pham: 6ES7193-6AR00-0AA0

Thong s k¥ thuat:

S6 cong RJ45: 2

Hd trg PROFINET 10

Chiéu dai cap toi da: 100 m

Nhiét d6 hoat dong: -30 °C dén +60 °C

Mot s chtrc nang chinh:

Két nbi vat ly: Cung cap hai cong RJ45, cho phép két ni linh hoat theo céu tric
mang dang line hodc ring, hd tro High-Availability trong cic g dung cong
nghiép .

Vai tro trung gian: BA gin vao BaseUnit phia sau CPU hodc IM, cho phép
module d6 truyén dit liéu I/O qua mang PROFINET.

D@ thay thé: Thiét ké plug-in gitip lap — thio nhanh chéng ma khong can két n6i
lai backplane bus.
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3.1.3.2.8. DI 16x24VDC Standard

7 Hinh 3.10. DI 16x24VDC Standard
Ma san pham: 6ES7131-6BH01-0BAO

Thong sb ky thuat:

S6 kénh: 16 dau vao s6

bi¢n ap dinh muc: 24 VDC

Loai dau vao: Sink (PNP, P-reading), Type 3 theo IEC 61131
Thoi gian tré dau vao: 0,05 dén 20 ms

Chan doan: Phét hién dut day va dién ap ngudn

Phu hop véi BaseUnit: Loai AO

Ma mau: CC00

Mot s6 tinh ning:

Ngudn PNP (sink input) cho phép kéo tin hiéu tir thiét bi ddu ra 24 V
Thoi gian tré c6 thé cAu hinh tir 0.05 dén 20 ms theo nhu cau ung dung
Phat hién day dut béng cach st dung dién tré phu tro (2545 kQ)
LED mdi kénh & LED module chinh giip chan doan nhanh cac trang thai hoat
dong/sai l¢ch
e HOJ tro cdu hinh linh hoat thong qua STEP 7 (TIA Portal) tir phién ban V14 tr&
1én
3.1.3.2.9. DQ 16x24VDC/0.5A Standard

q Hinh 3.11. DQ 16x24VDC/0.5A Standard
Ma san pham: 6ES7132-6BH01-0BAO

Thong s6 ki thuat:

e S kénh: 16 dau ra sb
e Dié¢n ap dinh muc: 24 VDC
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Dong dién toi da mdi kénh: 0,5 A

Loai dau ra: Source (PNP)

Chén doan: Phét hién ngin mach va qua tai
Phu hop v61 BaseUnit: Loai AO

Ma mau: CC00

Mot sb tinh ning:

e Két nbi hé théng: Lap vira v6i Base Unit (BU Type A0) ciia ET 200SP
¢ Céu hinh linh hoat:
o €6 thé chia thanh 2 x 8 kénh (submodules) hd trg Shared Device
o C6 version MSO (module-internal shared output) hd trg nhiéu IO
controllers trong ché d6 PROFINET
e Tuong thich phan mém:
o Pugc cau hinh trong STEP 7 (TIA Portal) tir phién ban V12 tré 1én
e Chuan chan doan I&M: Hb trg [&MO-1&M3
3.1.4. Bdn vé di ddy va ldp dat tii PLC
3.14.1. Bdn vé lip dit ti PLC
Trong hé théng diéu khién tai cong vién nudc, ban vé& layout th MCP déng vai trd 13 co
so dé xac dinh vi tri 1ap dat va phan bé thiét bi bén trong ti. Ban v& nay khong chi hd

tro cho viéc thiét ké hop ly, tiét kiém khong gian ma con tao thuan loi cho thi cong, kiém

W

TN

tra va bao tri sau nay.
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Hinh 3.12. Ban vé& layout lap dit ta PLC
3.1.4.2. , Bdn‘ vé di fidy cho tii PLC
Trong h¢ thong di€u khién phén tan st dung Siemens SIMATIC ET200SP tai cong vién
nude, ban v& di day ta MCP dong vai trd quan trong trong viéc thé hién rd két nbi gitra
cac thiét bj diéu khién, bao vé va truyén thong. Ban v& nay duoc xdy dung dua trén
layout b tri thiét bi trong tu, gitp vige d4u ndi thue té dién ra chinh xac, thuan tién va
dé bao tri. Nho d6, hé théng phan tan ET200SP c6 thé van hanh 6n dinh, dam bao dé tin

ciy va tuan thu cac tiéu chudn k¥ thuat trong méi trudng cong nghiép.
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Hinh 3.13. So d6 dau day module I/O cho complex 6
3.1.5. Bdn vé di day va lap dat tu MCC
3.1.5.1 Bin vé ldp dat i MCC
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Hinh 3.14. Ban v& layout bd tri va lap dat tt MCC Complex 6-1
bé dam bao hé thong di€u khién van hanh 6n dinh, an toan va dé bao tri, vi¢c bo tri

thiét bi trong th MCC (Motor Control Center) can tuan theo cac nguyén tic ki thuat
va tiéu chuin cong nghiép. Cac thiét bi nhu Aptomat, contactor, bién tan, relay,
terminal block. .. duoc sap xép hop 1y theo thtr tu dong dién va chirc nang diéu khién.
Viéc bé tri khoa hoc khong chi giup t6i wu hoa khong gian ti ma con thuan tién trong
viéc di day, kiém tra va thay thé khi can thiét. Thiét ké layout va writing td MCC la
budc quan trong trong qua trinh trién khai hé thong diéu khién cong vién nudc.
3.1.5.2. Bdn vé di dﬁy tu MCC, o ,
Ban v€ di day tut MCC thé hién chi tiét cach dau ndi1 gitra cac thi€t bi bén trong ti va véi
hé thong hién trudng, 14 co s& quan trong dé lap dit va kiém tra hé thong. Ban v& nay
phai duoc thue hién dua trén ban vé layout thiét bi trong t, nhim dam bao vi tri ddu ndi
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hop 1y, thuan tién cho di day va bao tri. Muc tiéu la ddm bao hé théng hoat dong on dinh,

dung chirc ning, tudn tha tiéu chuin k¥ thuit va an toan dién.

~_ Hinh3.15. Mot phén so d6 dau day ti MCC
3.2. T hi‘ét ké ‘phdn mém cua hé ’théyg
3.2.1. Phdn mém ldp trinh ‘vd th‘iét ké giao dign HMI, SCADA
3.2.1.1. qu"i thig?u phdn mém T iaportal—Siemeng ,
TIA Portal 1a phdn mém tich hgp ctiia Siemens dung dé 1ap trinh, cau hinh va gidm sat
hé théng tu dong hoa. Phién ban mdi nhat V19 ra mét thang 11/2023, bo sung nhiéu tinh
ning nang cao nhu hd tro API mé rdng, cdi thién tich hop mang va t61 uu van hanh thiét
bi. Trong du an cong vién nudc st dung hé thong diéu khién phan tan ET200SP, TIA
Portal dugc chon vi kha nang twong thich cao véi phan cing Siemens, hd trg ciu hinh
mang, 1ap trinh PLC, thiét ké HMI va giam sat SCADA. Phan mém gitip don gian hoa
thiét ké, déng bo hé théng va nang cao hiéu qua van hanh.

. s e . T e 7 200 HaM ATV 193 AT4ES Fatav AV

Tty i uied Autaraten
a2t PORTAL

Hinh 3.16. Giao dién lap trinh phan mém TIA portal
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3.2.1.2. Phwong dn thiét ké giao dién HMI, SCADA véi Tiaportal

Trong dy 4n nay, TIA Portal dugc stir dung dé thiét ké giao dién nguoi — may (HMI) va
hé théng giam sat diéu khién SCADA nhim truc quan hoa toan b hoat dong cua cac td
hop tro choi trong cong vién nudce. Giao dién HMI dugc xay dung don gian, dé stur dung,
hién thi trang thai hoat dong cua tung thiét bi nhu bom, van, cam bién muc nudc, cam
bién &p suat,... va cho phép van hanh, diéu khién tai chd.

Poi v6i hé thong SCADA, phan mém WinCC tich hop trong TIA Portal duge ding dé
thiét ké man hinh giam sat trung tim, giup ngudi van hanh dé dang theo ddi va diéu
khién toan b hé thong tir phong diéu khién. Giao dién SCADA duoc chia theo khu vuc
va ting t6 hop tro choi dé thuén tién trong viéc quan 1y va xtr Iy sy ¢d. Phuong 4n thiét
ké dam bao tinh tryc quan, dé van hanh, hién thi day du cac thong s6 quan trong, dong
thoi ¢6 chire ning canh bao 18i, luu trir dit liéu lich sir va hd trg diéu khién tir xa khi can
thiét. Cac biéu tugng d6 hoa, niit diéu khién, thanh trang thai,... dugc thiét ké theo tiéu

chuan cong nghiép, mang lai hi¢u qua cao trong cong tac giam sat va van hanh.

7
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Hinh 3.17. Giao di¢n thiét ké HMI cho ché d¢ loc
3.2.2. Thiét lap va cdu hinh cho cdc thiét bi ciia hé thong
3.2.2.1 Thiét lgp va cdu hinh cho ET200SP CPU
Trong du an nay, hé théng diéu khién phan tan duogc xay dung dua trén cac tram ET
200SP CPU, noi mdi tram c6 thé hoat dong nhu mot bo diéu khién doc 1ap, phu trach
van hanh céc thiét bi tai mot khu vuc trod choi cu thé trong cong vién nudc (nhu: mang
truot, hd tao song, khu phun nudc, v.v.).
Viéc str dung cac tram ET 200SP c¢6 CPU tich hop gitp giam thiéu chi phi dau tu PLC
trung tam, dong thoi ting tinh phéan tan, do 6n dinh va linh hoat trong ma rong hé thong.
Béy gio ta sé& trién khai Thyc hién cdu hinh ET 200SP CPU cho Room 6:
Tai control panel room 6 ta s& chon vao phan “Device configuration” lic ndy giao dién
module ET 200SP s& xuat hién. Ta chon vao tén module “ET6-1" va kich chon chon
Properties va ltc nay s€ hién lén giao dién ciia module
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Hinh 3.18. Tong quan vé ET 200SP CPU
Bay gio ta s€ thyc hién viéc cau hinh dau tién cho CPU la thiét 1ap Subnet, dia chi IP
Adress va Subnet mask cho CPU ET 200SP
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Hinh 3.19. Cau hinh Subnet va dia chi IP cho ET 200SP CPU
Tai muc “Interface networked with” ta chon Subnet: PN/IE. Day 1a mang con dugc dung
dé lién két thiét bi thong qua PROFINET (mang cong nghiép Ethernet).
Tai muc “Set IP address in the project” Day 1a tiiy chon phd bién nhat dé ciu hinh IP
tinh cho thiét bi, ta thiét 1ap dia chi IP address cho CPU la: 10.10.10.35 va Subnet
mask:255.255.225.0. O day ta dung dia chi IP 10.10.10.x dé thiét 1ap dia chi cia mang
ndi bo cong nghi¢p gitip Quan ly va bao mat hé thong diéu khién riéng biét, bén canh
d6 con gitp ting tinh to chirc va phan Vung hé thong
Trong muc “System and clock memory” ta tick chon ca 2 muc dé st dung bit “System
memory” va “Clock memory” dé dung cho chuong trinh lap trinh
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~ Hinh 3.20. Tich chon “System memory” va “Clock ,meinory”
Sau khi cau hinh cho CPU ET 200SP ta s¢€ tién hanh lya chon gan cac Module DI, DQ
va module server

-
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Hinh 3.21. Lwa chon module I/O cho ET 200SP

Sau khi kéo chon cac module DI, DQ ta tién hanh thiét 1ap cac chi dinh cho cac module
- Béi v6i module I/O dau tién duoc lap dit trén mot BaseUnit ta nén tick chon “Enable
new potential group (light BaseUnit)” trong muc “Potential Group” dé lwa chon ngudn
cAp riéng cho Module nay
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Hinh 3.22. Tich chon “Enable new potential group (light BaseUnit)”
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Trong muc “Input addresses” ta co thé dia chi bat dau va dia chi két thac cho Module
I/0
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Hinh 3.23. Thiét lap dia chi Input cho Module I/ O

Bit dau tir Module I/O thtr 2 ta s& Tick chon “Use potential group of the left module
(Dark BaseUnit) dé sir dung ngudn cp chung tir Module I/O thtr nhét thay vi phai cip
ngudn riéng cho module nady
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Hinh 3.24. Tick chon “Use potential group of the left module (Dark BaseUnit)
O cudi mdi Module ta cling lu6n lép dat mot Server Module dugc sur dung dé két ndi va
chia sé dir liéu gitra cac mo-dun I/O, dam bao tinh lién tuc va dong bo trong hoat dong
clia toan hé thong.
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Hinh 3.25. Lvwa chon Sever module cho ET 200SP
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3.2.2.2. Thiét ldp va cdu hinh cho ET200SP IM 155-6 PN-ST

Viée clu hinh cho ET 200SP IM 155-6 PN-ST ciing gan giong v6i ET 200SP CPU, dau
tién ta s€ thiét 1ap Subnet, dia chi IP Adress va Subnet mask cho ET 200SP IM 155-6
PN-ST

'
-
g

Ta chon Subnet: PN/IE va dia chi cho ET 200SP IM 1a: 10.10.10.137 v&1 Subnet mask
la 255.255.255.0, bén canh do ta s€ tick chon vao “Generate PROFINET device name
automatically” dé hé thong ty sinh tén PROFINET theo tén thiét bi diéu nay can thiét
dé thiét bi nhan dién chinh xéac trén mang PROFINET

- Talga chon cdc module DI, DQ,Server module cho module ET 200SP IM
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~ Hinh 3..27. Lua chon cac module I/Omm
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Hinh 3.28. Lua chon sever modul cho ET 200SP
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Sau khi lwa chon xong cac module ta quay tré lai thiét 1ap cho module /O, Déi voi
module /O dau tién duogc lép dat trén mot BaseUnit ta nén tick chon “Enable new
potential group (light BaseUnit)” trong muc “Potential Group”dé Iya chon ngudn cip
riéng cho Module nay _
i
}

e it D

Hinh 3.29. Tick chon “Enable new potential group (light BaseUnit)”
Trong muc “Input addresses” ta c6 thé dia chi bat dau va dia chi két thuc cho Module
I/O, boi vi module I/O trong ET 200SP CPU trude do ta da s dia chi tur 2.0 dén 3.7 nén
0 module I/O nay ta se bt dau tir 4.0 dén 5.7
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H1nh 3.30. Cau hinh dia chi Input cho Module 1/0
Bit dau tir Module I/0 thir 2 ta s& Tick chon “Use potential group of the left module
(Dark BaseUnit)” dé st dung ngudn cip chung tir Module 1/O thir nhét thay vi phai cip
ngudn riéng cho module nay
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Hinh 3.31. T1ck chon “Use potentlal group of the left module (Dark BaseUnit)
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Kiém tra tong quan cac module ET 200SP IM trong muc Device overview dé xem céc
dia chi da thiét 1ap va cc cong
3.2.2.3. Thiét ldp va cdu hinh bién tan

«» Céu hinh bién tin
Dé cai dat Driver cho bién tan thi dau tién ta chon “Add new device” sau d6 chon Driver,
lga chon muc “SINAMICS G120C” va sau d6 chon ding loai Driver bién tan cho dong
co

[
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Hinh 3.32. Lwa chon bién tan cho dong co
Tiép theo ta vao “Device configuration” dé thiét 1ap dia chi Subnet, [P address va Subnet
mask cho Driver bién tan.
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Hinh 3.33. Thiét 1ap dia chi IP cho Driver bién tan
Tai muc “Telegram configuration” ta thiét 1ap quan trong dé truyén va nhén dir lidu gitra
ET 200SP CPU va bién tan.
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Hinh 3.34. Thiét lap truyén dit liéu glu’a ET 200SP CPU va blen tan
) 20X X MO BURE S AN L
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H1nh 3.35. Thiét lap nhan dir li¢u gitra ET 200SP CPU vi blen tan
Sau khi ’thiet 1ap céc cau hinh cho driver bién tan ta s& dén cai dit “Commissioning” cac
thong s6 cai dat cho bién tan
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Hinh 3.36. Vao “Commissioning” cac thong so cai dat cho bién tan
Ta s€ cai dat cac thong so trén Driver bién tan nhu dong dién, cong suat, toc do dua trén
thong sO cua dong co
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Hinh 3.37. Cai dit cac thong s6 bién tan
- Thiét 1ap nhitng thong s6 quan trong trong viéc bdo vé€ dong co
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Hinh 3.38. Thiét lap thong sd bao vé bién tan
- Sau khi hoan thanh viét thiét 1ap cho “Commissioning” s& xudt hién ra tat ca thong tin
dé ta kiém tra lai
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Hinh 3.39. Kiém tra thong tin sau khi cau hinh bién tan
% Thiet 1ap cac ham diéu khién lap trinh cho bién tan
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#'P-611-VFD"
%FB123
"fbGSVFD1"
routspd
routCurrent
routTorque
routPower
iOutvFDFault
611~PROFINET_ O
interface~ bOutError — false
T hwinTelegram VFDReadback — Readback
#P-611""2VFD" — 2VFD ENfVED
false — binL bOutFbkRun1 — f2lse
false — bInOFF3 . ENO =

Hinh 3.40. Khdi ham diéu khién bién tan

«—EN

378

P-

Xay dung Khdi ham Function Block (FB) dung dé giao tiép va diéu khién bién tan
(VFD) SINAMICS G120 thong qua PROFINET sur dung chuan Telegram 20 (PZD-2/6).
» Cac tin hi¢u dau vao cua khoi truyeén thong

Bang 3.2. Tin hiéu dau vao cua khdi truyén thong

STT | FB dau vao Kicuditlitu | Mo ta
1 EN Bool Bat khéi FB (Enable)
Tham chié:u phén tur telegram dé}u
2 hwInTelegram HW 10 vao tur bién tan (Dung trong cau
hinh hardware)
Céu trac chira dir liéu di€u khién
3 2VFD Struct bién tan (chay/dung, toc do dat,
ché d6 di€u khién)
4 binL Bool Lénh RUN
Lénh dimg khin OFF3 (Stop
5 blnOFF3 Bool command OFF3)

> Céc tin hiéu dau ra ctia khdi truyén thong

Bang 3.3. Tin hiéu dau ra ctia khdi truyén thong

STT FB dau vio Kiéu dit li¢u M5 ta
1 rOutSpd Real Téc d6 phan hoi tir bién tan
2 rOutCurrent Real Dong dién thuc té
3 rOutTorque Real Mo-men thyc té
4 rOutPower Real Cong suat thuc té
5 iOutVFDfault Int M3 16i tir bién tan
6 Code Int Ma trang théi/tinh hudng bén trong
FB
7 bOutError Bool Co 101 xay ra trong qua trinh chay
FB
GVHD: TS. Nguyén Khanh Quang 39 Sinh vién thyc hién: Nguyén Puc Tai
CBHD: KS. Vuong Hoang Linh Ngd btrc Manh

Nguyén Vin Phuong



Due én: Thiét ké hé thong diéu khién va gidm sat cho khu t6 hop tro choi sir dung hé diéu khién phan tén Siemens

Simatic ET 200SP

CAu tric chtra phan hoi dit liéu
8 VFDReadback Struct PZD tit VED
9 ErrVFD Struct Cau triic chira thong tin 16i VFD
10 bOutfbkRunl Bool Bién tan dang chay (RUN

feedback)
11 ENO Bool Output enable cua FB
3.2.24. Thiét ldp va cdu hinh cho man hinh HMI

Chung ta vao “ Add new advice” chon HMI - SIMATIC Unified Comfort Panel va

chon HMI phu hop v6i man hinh HMI ctia phan cimg . & day ta chon “MTP1200 Unified
Comfort”

e s

Hinh 3.41. Lwa chon HMI cho hé théng
Sau d6 tai giao dién HMI, truy cap vao muc ‘ Properties = General = Profinet interface

[X1] = Ethernet addresses’ ciu hinh dja chi IP cung subnet mask phu hop dé dam bao
c6 thé két ndi véi cac thiét bi.
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Hinh 3.42. Cau hinh cho HMI cua hé thdng
3.2.2.5. Thieét lap va cdu hinh cho hé thong SCADA

Chung ta vao > Add new device” chon WinCC RT Professional & PC System.
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Hinh 3.43. Lua chon SCADA tuong (mg v6i hé théng
Trong Device view cua PC Station, tr Hardware catalog, chon module IE General (trong
muc Communication) va kéo tha vao Rack cua PC Station.
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Hinh 3.44. Gin module IE General cho SCADA

Sau do tai giao dién IE General ctia tram Wincc Runtime, truy cap vao muc © Properties
- General 2> Profinet interface [X1] = Ethernet addresses’ c4u hinh dia chi IP cung
subnet mask phul hop dé dam bao c6 thé két ndi voi cac thiét bi.
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Hinh 3.145. Cau hinh dija chi IP mang cl}o SCADA
Trén may tinh chay WinCC Run}ime, mo bang diéu khién (Control Panel), chon muc
'Set PG/PC Interface', sau do thiét 1ap 'Access Point of the Application' trung khép véi
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Access Point dd ciu hinh trong TIA Portal dé dam bao két néi chinh xé4c giita Runtime
va céc thiét bi .
Sot PG/AC Imerdace

hecwes Path | LLDF / DCP | PNID Acgeer | 12 |

Acoees Port of the Spphcaton

TOMUNE (STEP 7 Semers PLCSIM Vitus' Ethemet Adacts = |

Sardaed dee STEP

ktntace Porameter Aoagumert Llned
Semend PLCSIM Vitus Ethamet Adagter Froperties

T Dagrotca

Vel Bherwt Adagtee TCPIP Y

oK ,I Cancel L
Hinh 3.46. Thiét lap 'Access Point of the

3.2.3. Truyén thong va giao tiép hé thong

3.2.3.1. Luwa chon giao thikc truyén thong giita cdc hé thong giia cdc thiét bi

Trong hé thong diéu khién va giam sat céng vién nudce, phuong an truyén thong va giao

Application'

tiép hé théng duoc thiét ké nham dam bao tinh 6n dinh, tbc do truyén nhanh va kha nang
mo rong trong twong lai. Hé thong st dung ciu trac diéu khién phan tan véi ET 200SP
1am tram diéu khién tai cac khu vuc (room), giao tiép véi trung tim SCADA théng qua
giao thtrc Profinet.

Profinet 1a mot giao thirc truyén thong cong nghiép hién dai, hd tro truyén dit liéu thoi
gian thuc gitta SCADA, PLC, HMI va cac thiét bi truong nhu I/0 va bién tan. Giao thuc
nay cho phép xay dung hé thong mang linh hoat v6i nhiéu cau tric két ndi nhu tuyén,
sao hodc vong, rat phit hop véi mo hinh phan tan trong cong vién nudc.

Ha tang mang str dung cac thiét bi chuyén mach céng nghiép Scalance ctia Siemens dé
dam bao phan phdi dit liéu hiéu qua, quan 1y tét cac tuyén truyén va hd trg dy phong
mang khi can thiét. Scalance ciing gitip két ndi cac thiét bi trong mang Profinet mot cach
6n dinh, ngay ca trong moi trudng 4m wdt, ngoai troi.

bac bi¢t, trong h¢ théng nay, két ndi tir SCADA trung tam xuéng cac tram PLC diéu
khién khu vyc dugc thyuc hién thong qua cap quang, gitip dam bao dudng truyén on dinh,
téc d cao va chdng nhidu tét — mot yéu cau quan trong trong méi trudng c6 nhiéu tin
hiéu dién va thiét bi cong suat 16n nhu cong vién nude.

Viéc két hop gitra ET 200SP, Scalance, Profinet va két ndi cap quang tao nén mot hé
théng diéu khién phan tan hién dai, tin cdy va dé bao tri, ddp tmg yéu cau van hanh an

toan, lién tuc va gidm sat hi€u qua toan bd khu vyc cong vién.
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Hinh 3.47. Ké',t ndi su dung giao thtrc Profinet giﬁ:a céc thiét bi

3.2.3.2. Lwa chon cdu triuc mang cho toan bp hé thong
Trong cac hé théng ty dong hoa cong nghiép, ciu tric mang sao va mang tuyén tinh
thudng duge sir dung nho tinh don gian va dé trién khai. Mang sao dé mé rong nhung
phu thudc nhiéu vao thiét bi chuyén mach trung tam, trong khi mang tuyén tinh tiét kiém
cap nhung dé gian doan néu mot thiét bi trong chudi gap 15i.
Tuy nhién, v&i yéu cau do tin cdy cao va kha ning dy phong trong diéu khién phan tan
ctia dy 4n cong vién nudc, cau triic mang Ring 13 lua chon t6i vu. Mang nay két ndi cac
thiét bi thanh mot vong khép kin va s dung giao thitc MRP (Media Redundancy
Protocol) dé dam bao hé thong van hoat dong ngay ca khi xay ra sy c6 tai mot diém bat
ky trén vong. Nho vay, hé théng c6 thé tu dong chuyén hudng dir lidu, giam thoi gian
dirng méy, dong thoi ting tinh sin sang va 6n dinh trong qua trinh giam sat — diéu khién
qua SCADA WinCC. Viéc sir dung thiét bi Scalance va giao thirc Profinet cang nang

cao hiéu qua truyén thong va dap tmg t6t cac yéu ciu ky thuat trong moi trudong cong

nghiép.
e
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Hinh 3.48. Cau tric mang vong dung trong cong vién nudc
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3.2.3.3. Cau hinh mang truyén théng giia cdc thiét bi

Trong qué trinh cAu hinh mang va truyén thong cho hé théng diéu khién phén tan ET
200SP, mot bude quan trong 1 cAu hinh dia chi mang cho ting thiét bi trong hé thong.
MJi thiét bi, bao gff)m PLC, HMI, SCADA va cic module mé rong, déu dugc tich hop
cac cong két ndi (port) va thuong két ndi théng qua thiét bj chuyén mach cong nghiép
Scalance. Vi vy, viéc cdu hinh chi tiét cho tirng cong (port) 14 can thiét dé xac dinh rd
ludng truyén théng — tirc 1a cong ndo cua thiét bi nay sé truyén dit liéu dén cng nao cua
thiét bi kia — dam bao hé thdng hoat déng 6n din
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h, chinh xac va dé bao tri.
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) Hinh 3.49. Céu hinh dia chi mang cho tat ca cac thiét bi
++ Cau hinh mang tr PLC gitra cac room va tir PLC cac room 1én SCADA
Déi voi truyén thong va giao tiép giita cac PLC tai cac phong (room) véi nhau, ciing
nhu gitta cic PLC va hé théng SCADA trong kién tric mang vong (ring), hé thong sir
dung cap quang két hop véi cac thiét bj chuyén mach cong nghiép Scalance dugc bd tri
tai tmg phong va tai trung tim SCADA. Viéc sit dung cap quang gitip dam bao tdc do
truyén dit liéu cao, on dinh va chéng nhiéu tdt trong méi trudng cong nghiép, trong khi
cac bo chuyén mach Scalance dong vai tro thiét 1ap két ndi, quan 1y ludng dir lidu va

duy tri cau trac mang vong mdt cach hiéu qua va an toan.

CCR-MA-MI-M2-MI- M7, 2-07.1-MB-16-MS-CCR
. " e "o ! m e ¥ ~eC * " or
— SCCCR e —_— R —_— — J—
MECHA MECH) MECH2 MECH3 MECHT.2
"ogC. "ec. W "oec. ™ "osc. ™
MEDS MECHE MECHS MECHT.1

Hinh 3.50. C4u hinh mang ring gitta PLC cta cac room va hé thong SCADA
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Dua vao so db trén, Port 7 va Port 8 trén mdi thiét bi Scalance 13 cac cong cap quang
duge st dung dé két ndi v6i cac thiét bj Scalance khac trong hé thong. Cac cong nay
dong vai tro thiét 1ap lién két truyén thong giita cac phong may (MECH) va trung tim
diéu khién (CCR) theo ciu truc mang vong. Viéc cdu hinh chinh xdc cac port nay giup
xac dinh dung hudng truyén cua tin hiéu va dam bao cho hé théng hoat dong 6n dinh.
Nho str dung giao thire dy phong MRP, mang vong c6 kha ning duy tri truyén thong
lién tuc ngay ca khi mot diém trong vong xay ra su cd.

Trong Device view cua Scalance, nhan vao Properties > PROFINET interface[X1] >
Advanced options >Port [X1 P7] va port [X1 P8] Local port dé chon loai cab phu hop,
va cap ¢ day minh dung la cap quang, ngoai ra tai Partner port, chiing ta chon dia chi

port cua thiét ni can két noi dua va hinh trén.
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Hinh 3.51. Cau hinh dia chi port cho ting Scalance
Ngoai ra doi voi cau tric mang mach vong, ching ta phai dat Scalance nao lam MRM
(manager) va Scalane dong vai tro thi€t bi khach (Client

# D3t 193700 e, 35 33> AxProye

.‘."\;‘ 7 ..'.' \..” ‘;.'u‘t.'l”.u;lj;.l et 4 BBE x SN p .“‘"'""""““"‘""wm“L.
l - c
I Dwne Puntctsecs w  OY Swwkewew
| > ;
£ | |
‘ §
i
Hinh 3.52. Lya chon Scalance dong vai tro lam Manager
Cau hinh tuong tu cho tat ca cac Scalance con lai
¢+ Cau trac mang vong cho cac thiét bi trong cung 1 room
GVHD: TS. Nguyén Khanh Quang 45 Sinh vién thuc hién: Nguyén Pirc Tai
CBHD: KS. Vuong Hoang Linh Ngd btrc Manh
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Due én: Thiét ké hé thong diéu khién va gidm sat cho khu t6 hop tro choi sir dung hé diéu khién phan tén Siemens
Simatic ET 200SP

Trong mdi phong ky thudt (room) tai cong vién nudc, cac thiét bi diéu khién nhu
ET200SP, bién tin va HMI duoc két ndi v6i nhau théng qua ciu triic mang vong noi bo.
Viéc str dung giao thirc Profinet két hop véi cac bo chuyén mach Scalance cho phép
thiét 1ap két ndi linh hoat, déng thoi dam bao tinh du phong cao nhd hd tro giao thirc
MRP (Media Redundancy Protocol). Cac cong Ethernet ciia Scalance dugc cau hinh
thanh vong khép kin, gitip hé théng van duy tri hoat dong 6n dinh ngay ca khi xay ra su
b trén mot doan két ndi, tir d6 nang cao d tin cdy va kha ning chan doan 16i cua ting
room trong hé thdng phan tan.

Tai cac thiét bi, chung ta tiép tuc lua chon giao thirc Profinet, ciu hinh dia chi cac cong
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Hinh 3.53. Cau hinh cho timg Port ciia cac thiét bi trong tirmg room
Ngoal ra, chung ta tuong tu phai chon th1et b1 nao dong vai trd Manager hay Client
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Hinh 3.54. Lua chon vai tro cta thiét bi trong cAu triic mach vong
GVHD: TS. Nguyén Khanh Quang 46 Sinh vién thuc hién: Nguyén Pirc Tai
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3.2.4. Xdy dung thudt todn va diéu khién hé
SCADA WinCC

3.24.1.
loc

% Khdi dong hé thng loc

OPERATOR SELECT
CHANGE AUTO MOODE

CHANGE ALL MODE FOR ALL
EQUIPMENT TO AUTD MODE

—

CONDITION: SEE NOTE"1

thong trén man hinh HMI va hé thong

Luu do thugt todn va xdy dung giao dién HMI va SCADA cho hé théng

FILTRATION FLOW FILTER F-602
COMPLEX 6 GROUP START

SHEE NOTE®1

READY « OFF {GRAY

OPERATOR SELECT
GROUP START

>

READY = ON (GREEN)

NO

#{ IND GROUP START « ON (GREEN)

| AC.601 « START |

{a 4
CONDIMON
YES AC.B01START/STOF
CONTALT « ON
CHECK
CONDITION

YES PRIMARY PUMPF START/
CONTALT « ON

P.602 « START, SPEED « ._% (TES) I

»
-

CONDITION
FBRUNP.S02 « ON

YES

[STOP

A

y
| 7602 = STOP l
X

NO

CONDITION

YES  FERUN P-B02 « OFF

CHECK
CONDITON
YES  FIREMANSWITCH
CONTALT « ON

4

CC601 « ON POWER ENASLE

CC.501 « DFF POWER ENABLE

P-’(C-\GFLETE:.\ « ON (GREEN)

—'P COMPLETED = OFF {GRAY)

Hinh 3.55. So d6 thuat toan khoi dong

bom lgoc FILTRATION FLOW.
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Pau tién, nguoi van hanh thuc hién thao tac chon chirc nang “Change Auto Mode” dé
chuyén toan bo thiét bi sang ché dg tu dong.

LEVEL
EQUIPMENT AUTO SWITCH NOT NOT NOT
a MODE | . o | FAULT | EMG ACTIVE
CC-601 vy
AC-601 v
P-602 J v
ROOME-FSH v
V5-602 J
ESD-601 vy
ESD-602 W

Hinh 3.56. Kiém tra diéu kién chay & ché do ty dong
Hé thong s& kiém tra xem diéu kién san sang c6 dugc dap tng hay khong. Néu chua
dap tng, dén trang thai READY s& bao OFF (xam). Nguoc lai, néu diéu kién di sin
sang, dén READY s& sang ON (xanh 14 cay).
Tiép theo, nguoi van hanh chon Iénh “Group Start”. Néu duge chon, dén bdo GROUP
START s& sang ON (xanh 14 cay).
Heé thdng sau d6 kiém tra trang thai ciia thiét bi diéu khién may nén khi AC-601d4 dugc
bat hay chua. Néu tin hiéu khoi dong cia thiét bi AC-601 di dugc bat, thi tiép theo khi
d6 hé thong s& kiém tra diéu kién ciia may bom P-602. Néu diéu kién "Primary Pump
Start/Stop Contact" dugc kich hoat (day 1a tin hi€u tur bo loc guri vé d4 sin sang chay ché
do Precoat) thi P-602 s& khéi dong va chay & tdc d6 da dinh & ché do Precoat. Néu diéu
kién khong duogc dap ung, P-602 sé dung.
Sau khi P-602 khoi dong, hé théng s& kiém tra tin hiéu phan hdi xem P-602 co thuc su
dang hoat dong khong. Néu khong c6 tin hidu chay tir P-602, quy trinh khéi dong s&
khong thé tiép tuc.
Néu may bom chay dung, hé thong s€ tlep tuc kiém tra tinh trang ctia Fireman Switch —
day 1a mot tin hiéu tir hé loc gui vé dé yéu cau chay ché d6 Filter Mode. Neu tin hi¢u
nay dang bat, hé thong s€ kich hoat chay bom ¢ ché do Filter Mode theo toc do da dinh
va thiét bi bd bom hoa chat CC-601 hoat dong, cho phép hé thong van hanh day du.
Sau khi toan bo diéu kién da dugc kiém tra va dap ung, quy trinh khoi dong sé duoc coi
1a HOAN TAT, Itc nay dén trang thasi COMPLETED = ON (xanh 14).
% Dung hé théng loc

GVHD: TS. Nguyén Khanh Quang 48 Sinh vién thuc hién: Nguyén Pirc Tai
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FILTRATION FLOW FILTER F-602
COMPLEX 6 GROUP STOP

OPERATOR SELECT

GROUFP START = DFF {GRAY)
GROUP STOP = ON (RED)

v

sw
T = ON
CC-501 = OFF POWER ENASLE

NO
CHECX
CONDITION
YES FBRUN P401=0ON
F8 RUNP-601 = ON

COMPLETED= OFF (GRAY)
IGROUF STOP = OFF (GRAY)

| CLEAR AL MEMORY OF SEQUENCE

Hinh 3.57. So d6 thuat toan durng bom loc FILTRATION FLOW.
Khi can dimg hoat dong hé loc, nguoi van hanh s& chon chirc nang “Group Stop”. Sau
khi duoc chon, dén bao GROUP START sé tit (OFF — xam) va dén GROUP STOP s¢
sang (ON — do).
Ngay lap tirc, hé théng s& guri 1énh dirng may bom P-602. Hé théng kiém tra xem phan
hoi may bom da dung hay chua. Néu chua, hé théng s€ tiép tuc kiém tra lai. Néu phan
hoéi da dung thi sé thong s& cho trong 10s. Tiép theo, hé théng kiém tra trang thai tin
hiéu cua Fireman Switch va tin hi¢u ctua b loc F-601 c6 dang khéi dong hay khong.
Néu bo loc F-601 dang hoat dong, hé théng van tiép tuc bat bo bom hoa chat CC-601,
con néu bo loc F-601 di ngung hoat dong thi s& tat bo bom hoa chat CC-601.
Sau do, hé théng s& kiém tra céc tin hiéu phan hoi tir nhoém loc F-601 va F-401. Néu ca
hai thiét bi déu da dimg hoan toan (khong con tin hidu chay), thi hé théng s& gui 1énh
dirng cho thiét bi diéu khién AC-601.
Cubi cung, hé thong tat tat ca cac trang thai bao hiéu (COMPLETED = OFF, GROUP
STOP = OFF) va x6a toan bd bo nhd tam thoi cuia chudi khoi dong/dung dé dam bao hé
théng sach s& trude 1an van hanh tiép theo.
% Xay dyng man hinh gidm sat HMI va SCADA cho hé théng loc
Sau khi x4y dyng luu d6 thuat toan mé ta logic diéu khién hé thong, budc tiép theo 1a
trién khai giao dién giam sat va diéu khién truc quan trén nén tang HMI va SCADA.
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Viéc xay dung giao dién can dam bao tinh truc quan, dé van hanh va dic biét 1a phai
dong bo

Tl

Hinh 3.58‘. Giao dién thiét ké HMI cho ché d6 loc cua complex 6
3.2.4.2. Luwu do thudt toan va xdy dung HMI, SCADA cho hé thong bom lén

game
¢ Khoi dong bom 1én game

@ FEATURE FLOW COMPLEX 6
GROUP START

PUMPP-610 OR 11 QR 1208
130R 14 OR 15 0R 15

NG VAN HANH
CHOM PUMP MUC TIEU

|

THaY ©81 cHE B0 CHO PUMP
MUC TIEW SANG AUTO MOCE

ma
CHECK READY OF FURP
TARGET = OFF [GRAY)

COMDITION: SHEE NOTE*1
YES READY OF PUMP
’ TARGET= ON [SREEN)

Y
NEUDN VAN HANH CHON

GROUP START
.;@

SHEE NOTE*1

COMDITION:
YES MG VAN HANH LA CHOM F-510 OR 11 OR 12
OR 13 OR 14 OR 15 OR 15 & READY = OM

PUMP = START, SPEED = _.% (TBS} ‘

PUMP START PHU THUDC VAD
MELRE VAN HANH CHOM PURMP MUC TIEU NOTE 1

& MNOTEZ
¥ InD

END

Y

Hinh 3.59. So a6 thuat toan quy trinh Group Start bom 1én game. q
Quy trinh kho1 dong h¢ thong bat dau khi nguoi van hanh chon bom muc ti€u, cu thé la
mot trong cac bom: P-610, P-611, P-612, P-613, P-614, P-615 hodac P-616. Sau do,

Sinh vién thyc hién: Nguyén Dt Tai
Ngd btrc Manh
Nguyén Van Phuong
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nguoi van hanh thuc hién thao tac chuyén ché d6 hoat dong ctia bom sang ché d6 tu
dong (Auto Mode).

Heé thong sau d6 s& kiém tra trang thai sdn saing (READY) ciia bom muc tiéu dya vao
cac diéu kién & Note 1 va Note 2 dudi day:

NOTE*2
NOTE*1 S S (R - . W
ECIAPMEN W10 | WSELE | WES1E | WRBLS | WSEB4 | WEELS | WSBIS 56
T T 1lel
EIPMENT ! Eiaz LU L NOT EMG
EQVIPME vided FSH ND o vy frarreibs i
MCCE HIGHT FAULT EMG INOTE*2 LE1D W N
P10 v PEL1 i N
s 21| | . m4lz Y
(31
—_— —_ R-E1S i 4
P£13 y
p-£1L of v
Ps14 v v
P515 / J v y v y P-£15 v v
F-£16 v J / v J LE1E

| | | = o W

Hinh 3.60. Kiém tra diéu kién chay bom ¢ ché do tu dong cua bom lén game
Néu bom chua thoa man cac diéu kién kiém tra sin sang, dén bao READY s& OFF
(xam). Néu bom d3 sin sang, dén bao READY sé& ON (xanh 14 ciy).
Sau khi bom da & ché d6 Auto va trang thai READY = ON, nguoi van hanh sé€ nhéan
1énh “Group Start”. HE théng s€ tiép tuc kiém tra diéu kién: néu bom duoc chon nim
trong danh sach trén va READY = ON thi h¢ thong s& tién hanh khoi dong bom.
Tai budc nay, bom s€ khdi dong voi tdc d6 duogc cai dat trudce (TBS — To Be Set), vi du
nhu 60%, 80%, v.v., va trang thai hoat dong s& dugc xac nhan qua tin hiéu phan hdi, cac
bom da chon s€ khoi dong va cach nhau mot khoang thoi gian da duoc cai dat trudc.
Viéc khoi dong bom phu thude vao lya chon ctia ngudi van hanh
Két thic quy trinh, bom da chon s€ dugc khdi dong, va den bao khoi dong bom do sé€
hién thi trang thai Running chuyén sang mau xanh bao hiéu da khéi dong thanh cong

% Dung bom 1én game
@ FEATURE FLOW COMPLEX 6
GROUP STOP

NGO VAN HANH PUMP P-6100R 11 0R 12 OR
CHON PUMP MUC TIEU I30R140RIS0OR 16

Y

NGUEI VAN HANH CHON
GROUP STOP

=® GROUP 5TOP = ON (RED)

. CONDITION:
YES  NGUEN VAN HANH LUPA CHON P-610 OR 11 OR
12 OR 13 OR 14 OR 15 OR 16

‘ PUMP = STOP ‘

PUMP STOP PHU THUGC VAD .
NGLIOT VAN HANH CHON PUMP MUC TIEU

%@ GROUP STOP = OFF (GRAY)
h 4

END

Hinh 3.61. So d6 thuat toan quy trinh Group Stop bom 1én game.
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Khi can dirng hé thdng, ngudi van hanh s& chon bom muc tiéu can dirng (trong sb cac
bom: P-610, P-611, P-612, P-613, P-614, P-615 hoac P-616), sau do nhén 1énh “Group
Stop”.

Ngay khi I¢nh dung duoc thuc hi¢n, h¢ théng s€ bat dén chi thi “GROUP STOP” = ON
(mau do). Tiép theo, hé thong kiém tra diéu kién dé dirng bom: néu bom dugc chon nim
trong danh sich néu trén, I¢énh dung s€é dugc ap dung va bom s€ dirng hoat dong ngay
lap trc va cac bom durng s€ cach nhau 1 khoang thot gian da cai dat trude

Viéc dung bom con phuy thudc vao lya chon cu thé cua nguoi van hanh. Sau khi bom da
dimg, hé thong xac nhan trang thai ding hoan toan bang cach tit d&n GROUP STOP
(OFF — mau xam).

Két thiic quy trinh, bom d3 ngimg hoat dong va hé théng sin sang cho thao tac tiép theo.
% Xay dung giao dién HMI va SCADA cho hé théng bom 1én game

Sau khi xay dung luu do thuat toan cho hé thong bom cip nudc, bude tiép theo 1a thiét
ké giao dién HMI va SCADA truc quan, d& van hanh va hién thi ddy du trang thai hé
thong. Viéc dong bo giita HMI hién truong va SCADA trung tdm dam bao giam sat va
xtr Iy su ¢ hiéu qua, nhat quan.

it FRATURE FLOW P69 TG P-61§
———s COMPLER § GROUF STARY

e LALE ST

——— -

»an

- rau

[ TD e 12
[
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PREREES

=
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,! FRATURE FLOW 4% 70 P20
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Hinh 3.62. Giao dién HMI va SCADA cho hé thong bom 1én game
3.24.3. Kiém tra diéu ki¢n hogt dong cua cdc thiét bj trong Complex
Viéc kiém tra di€u kién hoat dong cua cac thiét bi la budc quan trong nham dam bao

rang hé théng chi khoi dong khi tat ca cac thong sb ki thuat, tin hiéu didu khién va trang
thai an toan di duoc xac nhan. Diéu nay gitp tranh cac su ¢b khong mong mudn, bao
vé thiét bi khoi hu hong, ddm bao an toan cho ngudi van hanh va duy tri tinh on dinh,

tin cdy trong qua trinh van hanh hé thong.
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e

Hinh 3.63. Bang kiém tra tin hiéu cho may nén khi AC-601 va Bo hoa chat CC-601
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Chuwong 4: Van hanh, kiém tra va bao tri hé thong

4.1. Quy trinh kiém tra hé thong
4.1.1. Kiém tra phan cirng (Hardware Check)
e Kiém tra tinh trang lap dit coa ta dién, Thiét bi dau cudi (ET200SP, cam bién,
bom,...)
e Kiém tra dau ndi thiét bi IO (digital/analog) c6 dung so do ky thudt.
e Dam bdo hé thong cap ngudn day du, dung dién ap, tiép dia an toan.
4.1.2. Kiém tra két noi mang va truyén thong
e Xac minh cic thiét bi két ndi da duoc két ndi diing dia chi Ip theo cdu hinh mang
PROFINET
e Kiém tra tin hiéu truyén thong giﬁa cac tram ET200SP va may chu SCADA
e Ping va kiém tra két ndi vat ly bang phan mém TIA Portal hodc phan mém SCADA.
4.1.3. Tdi chwong trinh va kiém tra logic diéu khién
e Nap chuong trinh diéu khién (PLC) tir TIA Portal va CPU
e Kiém tra tirg khdi logic theo yéu cau thiét ké
e Thur nghiém trang thai hoat dong dau vao/ra (Test ting bom, sensor, ..)
4.1.4. Kiém tra gia dién SCADA / HMI
e Kiém tra chic ning nut nhan chuyén trang, ngoai quan cua céac trang giao dién, so
luong va tén thiét bi
Kiém tra thiét bi xem popup da nhan ding thiét bi chua
Kiém tra chtic nang interlock ciia timg thiét bi
Kiém tra cic chimg ning diéu khién : bat/ tit bom, ...
DPam bao cac canhr bao hé thong ( mat tin hi¢u, ...) hoat dong chinh xac.
.1.5. Kiém tra chirc nang an toan va khén cip
Kiém ta nat dimg (EMERGENCY STOP) tai ti
Gia lap cac tinh hudng 15i (mét nudc, ngap lut, chap dién) dé kiém tra phan tng hé
thdng
e Dam bao hé théng quay vé trang thai an toan sau su cd.
4.2.  Van hanh hé thong thue té
4.2.1. Dinh nghia cdc biéu twong
- Hién thij trang thdi ddng co

o o N e o o o

Bang 4.1. Cac trang thai hoat dong ctia dong co

Stt | Biéu twong M6 ta
[T mm A
1 Dong co chay
GVHD: TS. Nguyén Khanh Quang 54 Sinh vién thyc hién: Nguyén Puc Tai
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4 Dong co dung
5 DPong co 16i
6 DPong co chay/dimng 16i

4.2.2. T ong quan h¢ théng loc )
GOm 2 h¢ thong loc diéu khién dgc 1ap nhau dung chung mot bo xur 1y hoda chat va
may nén khi.

_— _—ar

er— e OO -2 )

Acaon

EI o-um| Complex 84

Complex #10 | Laczy river GH1
Hinh 4.1. Tong quan man hinh Filtration Complex 6
4.2.3. Qui trinh Start/Stop Filtration Flow Complex 6

FILTRATION FLOW F-801 (1) FILTRATION FLOW F-802 (1)
COMPLEX 6 GROUP CONTROL COMPLEX 6 GROUP CONTROL

(4) = croursTART | ssaor (3) (4 ——cRouPsSTART | msaor L (3
— ———

(6) —— GROUP STOP (6) —— SROUP STOP
—_—— —_

@ — SRR [owmem E— (5) () —Ceoe 0 (e E— ()

_ Hinh 4.2 Cac nut diéu khién hé thong
Bang diéu khién h¢ thong bao gom :
1 Tiéu de bang diéu khién hé thong
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2 Nut nhin chuyén tit ca céac thiét b trong hé thdng loc sang ché d auto
3 Hién thi dén trang thai h¢ thong da san sang
4 Nut nhan Start hé théng
5 Hién thi dén trang thai qui trinh chay d4 hoan thanh
6 Nut nhan Stop hé thong
% Qui trinh van hanh hé théng loc Complex 6
o Luuy:
= Khi dimg bat ky hé thong nao cua hé thdng loc thuéc Complex 6, vi may nén
khi duoc ding chung vi vay néu bat ky hé théng loc nao dang chay thi qui trinh
Stop ciia cac hé thong loc con lai s& khong dirng may nén khi.
= Vi hé thong loc complex 6 bd xtr Iy hoa chit duge dung chung vi vay néu bat
ky hé théng loc ndo thudc complex 6 dang chay thi qui trinh Stop ctia cac hé

thdng loc con lai s& khong dirng bo xir Iy hoa cht.
- Qui trinh van hanh & 2 Fitration F-601 va F-602 1a nhu nhau nén ¢ day chi trinh
bay qui trinh van cua Fitration F-601
- Céc truong hop van hanh hé thdng dugc trinh bay nhu sau :
Bang 4.2. Cac trudng hop van hanh hé théng Filtration trong du 4n

Thuc hién

Mo ta

Kiém tra ché d6 tu dong cua cac thiét bi
khi nhan CHANGE AUTO MODE

Tat ca céac thiét bi lién quan cua hé thong
chuyén sang ché do tu dong

Kiém tra READY: kiém tra tit ca tin
hiéu Flood switch, vacuum switch,
EMG, thiét bi khong 15i, thiét bi duoc
chuyén sang ché do Auto

Tét ca céc tin hi¢u thda man hién thi led
READY mau xanh cho phép nhan Group
Start, néu chua san sang hién thi mau xam

Kiém tra GROUP START véi ché d6
Pre-coat

TAat ca céc thiét bi cua ché do pre-coat guqc
khéi dong va dén GROUP START hién thi
mau xanh

Kiém tra GROUP START véi ché d6
Filter mode

Tat ca cac thiét bi cua ché do Filter mode
duﬁqc khéi dong va déen GROUP START
hién thi mau xanh

Kiém tra GROUP STOP hé thong

Tat ca cac thiét bi ciia hé thong ding va cac
den bdo trang théi cua bang di€u khién tat

Emergency Stop tai ta va tai hi¢n truong

Tat ca thiét bi dimg va cac dén bao trang
thai cua bang di¢u khién tat

Key Switch Off

Tat ca thiét bi dimg va cac dén béo trang
thai ciia bang diéu khién tat

- Huéng dan van hanh hé théng va vi du minh hoa:
bé chay h¢ thong, thuc hién cac budce sau:

«% Nhén ntt Change Auto Mode (1)

% Tat ca thiét bi (2) chuyén sang ché d6 Auto

GVHD: TS. Nguyén Khanh Quang
CBHD: KS. Vuong Hoang Linh
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l;anmu(:n

Hinh 4.3. Chuyén cac thiét bi sang ché d6 Auto

% Kiém tra dén Ready

e Khi mudn nhin Group Start h¢ théng trudce tién yéu cau céc tin hiéu ctia hé théng
san sang bao gdm tit ca thiét bi & ché d6 Auto, cac thiét bi khong 16i, Float,
Vacuum Switch khong tac dong, khong nhin EMG néu tit ca cac trén hiéu trén
déu thda mén thi d&&n READY hién thi mau xanh (1) bao hi¢u da san sang cho
phép nhan chay hé thdng, ngugc lai néu dén READY hién thi mau xam (2) bao
hiéu chua san sang va khong cho phép Group Start.

% Vidu : Dén hién thi mau xanh (1) cho phép nhan Group Start

COMPLEX 6 GROUP CONTROL
oo [E—— (1)

GROUP STOP

CHANGE AUTO
COMPLETED
M&%

Hinh 4.4. Ben mau xanh cho phep nhan Group Start
% Vidu: Deén hién thi mau xam (2) khong cho phép nhan Group Start

FILTRATION FLOW F-801
COMPLEX 8 GROUP CONTROL

GROUPSTART | seaor ——— (2)

GROUP STOP

CWEMO COMPLETED

Hinh 4.5. Pén mau xam khong cho phép nhin Group Start
% Group Start hé thong :
e Sau khi dén Ready hién thi mau xanh chiing ta c6 thé nhin Group Start hé thong
% Vi dy : Hé thdng chay voi ché d6 Pre-coat
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- Sau khi nhan Group Start dén ctia nat nhan s& hién thi mau xanh bao hiéu da Start
thanh cong (1) sau d6 may nén khi s€ dugc khdi don

= mmm ; T -
Y I uwv-anr!w Y

R Ganuy

Hinh 4.6. May nén khi khé1 dong
(1) Nhin Group Start
(2) May nén khi dugc khoi dong
- Sau khi may nén khi AC-601 da hoat dong va c6 yéu ciu chay bom va hé loc thi
bom (1) s€ dugc tw dong khoi dong ¢ ché do pre-coat (2) véi tan sb da duoc cai
dat tru‘oc trong bang cai dit thong sd

crem Crasr

[ s sy | cnogrr o e |
[
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Hinh 4.7. Bom va hé loc chay ¢ ché do6 Pre-coat
(1) Bom xtr Iy dugc khéi dong
(2) Ché d6 Pre-coat
- Sau khi bom tuan hoan dugc 1 thoi gian hé thong loc s& chuyén qua ché do Filter
Mode (1) yéu cau khéi dong thiét bi xir 1y hoa chat (2) cung cap nuéc da qua xir ly

= | Overview | Complex M4
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thong qua hé théng duong 6ng, dén bao Completed (3) hién thi mau xanh thong bao
da ket thuc qui trinh chay.
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Hinh 4.8. Bom, b6 loc & ché d6 Filter Mode va thiét bi xir 1y hoa chét khoi dong
(1) Ché 0 Filter Mode
(2) Bo xtr Iy hoa chat CC dugc khai dong
(3) bén bao Completed
% Group Stop hé thong :

) psTEC MEE T W T

W and T

I - =
QMBS 070148 g

{1)
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Hinh 4.9. Nhan Group Stop cho hé théng
(1) Nhan Group Stop
e Khi nhan Group Stop dén bao hién thi mau do thong bao dang thuc hién ding hé
thdng, sau khi tit ca cac thiét bi duoc ding (1), kiém tra hé thong loc cua complex
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6 c6 dang hoat dong khong, néu khong thi dimg thiét bi may nén khi AC-601 va tat
ca den bao trén bang di€u khién (2) tré v€ trang thai ban dau.
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Hinh 4.10. Cac thiét bi dimg hoat dong
4.2.4. Qui trinh Start/Stop Feature Flow Complex 6

> Bang diéu khién hé thong Feature Flow

TEATURE FLOW PIIE TO P46
CUMSLAL N OHIUP 3 1
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Hinh 4.11. Bang diéu khién bom 1én game
Bang diéu khién hé théng bao gom :
(1) (6) Tiéu dé bang diéu khién hé théng
(2) (7) Céc nat nhan chon Bom
(3)  Hién thi dén trang thai bom da sin sang
(4) (8) Hién thi dén bao da chay
(5)  Nut nhin Start bom
(9)  Nut nhan Stop bom
% Qui trinh van hanh hé théng Feature Complex 6
- Céc truong hop van hanh hé thong dugc trinh bay nhu sau :
Bang 4.3. Céc trudng hop van hanh hé thong Feature trong hé thong

Thuc hién Mo ta

Kiém tra ché d6 tu dong cua cac thiét | Tat ca cac thiét bi lién quan cua hé théng
bi khi nhain CHANGE AUTO MODE | chuyén sang ché d¢ tu dong

Kiém tra READY: kiém tra tit ca tin | TAt ca cac tin hiéu thda man hién thi led
hiéu Flood switch, vacuum switch, | READY mau xanh cho phép nhdn Group
EMG, thiét bi khong 13i, thiét bi dugc | Start, néu chua san sang hién thi mau xam
chuyén sang ché do Auto
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Kiém tra GROUP START hé théng | Tat ca cac thiét b tir P-610 dén P-616 duoc
khoi dong va dén GROUP START hién thi
mau xanh

Kiém tra GROUP STOP hé thng Tat ca cac thiét bi tir P-610 dén P-616 ding
va cac dén bao trang thai ciia bang diéu khién

it
Emergency Stop tai ti va tai hién | Tat ca thiét bi dimg va cac dén bao trang thai
truong cua bang dic¢u khién tat
Key Switch Off Tat ca thict bi dung va cac dén bao trang thai

ctia bang diéu khién tat
Kiém tra Popup khi dimg tit ca hé | Hién thi popup yéu cau
thdng ciia complex 6
- Hudng dan van hanh hé théng va vi du minh hoa:
Dé chay hé théng, thuc hién cac budc sau :
Chon bom mudn chay (1)
«» Cac bom duoc chon (2) sé€ tu dong
(B ESTEC o

ché do Auto

| s Dty et Tam

chuyén sang
—— 0B/51/2025 03:5128 g U UADUF
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Overview | Complex #4 m Complex 210 | vazynverc
Hinh 4.12. Cc bom chuyén vé ché d6 Auto

Kiém tra dén Ready

e Khi mudn nhin Group Start hé thong trudc tién yéu cau cac tin hiéu ctia bom sin
sang bao gom tat ca thiét bi & ché do Auto, cac thiét bi khong 15i, Flood, Vacuum
Switch khong tac dong, khong nhdn EMG néu tit ca cac trén hiéu trén dué thda man
thi dén READY hién thi mau xanh (1) bao hiéu d3 sin sang cho phép nhén chay
bom, nguogc lai néu dén READY hién thi mau xam (2) bao hiéu chua sin sang.

e Vidu: Cac bom P-610, P-611, P-613, P-615, P-616 dugc chon va dén Ready (1)
hién thi mau xanh cho phép chay

e Bom P-612 va P-614 dugc chon nhung dén Ready hién thi mau xdm bao khéng sin
sang bdi Vacuum switch Alarm (3)

l
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Hinh 4.13. Kiém tra Ready ctia timg bom
Group Start hé thng :
e Saukhi dén Ready hién thi mau xanh va di chon bom chiing ta c6 thé nhan Group
Start hé théng, sau d6 dén cua nat nhin s& hién thi mau xanh bao hiéu da Start

cach nhau 15s.

thanh cong (1) sau d6 cac bom da chon lan luot khéi dong

Loren

.....

(1) Bén bao da Start
(2) Cac bom dang dugc khoi dong

* Sau khi cac bom dé dugc khoi dong den GrouE Start mau xam (1)

1111111
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5
i
2
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Hinh 4.15. Cac bom dugc chon khoi dong
(1) bén béao Start mau xam
(2) Cac bom da dugc khéi dong
Group Stop hé théng :
Chon cac bom (1) mudn dirng va nhin Group
STEC — . -

-\
If
! ¥

|

BEEEENE!
T
i

- [ Overview I (;:nmu Compilex 94 i Complex #10 l
Hinh 4.16. Dung bom 1én game
(1) Chon cac bom mudn dirng
(2) Nut nhan group Stop
e Khi nhan Group Stop dén bao hién thi mau d6 (1) thong bao dang thuc hién dimng

- ]
Hinh 4.17. Chon cac bom dé dung hoat dong
(1) Nut nhan Group Stop
(2) Cac bom dang dung
e Sau khi tit ca cac thiét bi dd dung (1) dén bao Group Stop mau xam (2) thong
bao di dimg céc thiét bi.

|
:
§
|

GVHD: TS. Nguyén Khanh Quang 63 Sinh vién thuc hién: Nguyén Pirc Tai
CBHD: KS. Vuong Hoang Linh Ng6 DBic Manh
Nguyeén Van Phuong



Dur dn: Thiét ké hé thong diéu khién va giam sat cho khu t6 hop tro choi sir dung hé diéu khién phan tén Siemens
Simatic ET 200SP

whi w0 | - Sdand
ety s it e O

Camples 4% |

Hinh 4.18. Cac bom dugc chon dirng bom 1én game
(1) Nut nhan Group Stop
(2) Céc thiét bi da dimg
4.2.5. Chuin dodn hé thong mang
- Mdi Room déu c6 chuan doan 13i thiét bi va cac két ndi truyén thong tai giao dién

giam sat.

9 Hinh 4.1 9>.7Chu§n doan 15i hé thong mang
- Céch chuan doan 161 va cach khac phuc:

Béng 4.4. Cac chuin doan va khac phuc 16i ca hé thong mang

Trang thai Y nghia Céach khic phuc
- Day cap gitra 2 thiét bi nhap nhdy | - Cap mangdabiratra | - Kiém tra cap mang
mau doé - Mdt trong 2 thiét bi | két noi gitra 2 thiét bi

mat dién
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- bén ET200 SP nhay do - M6t trong hai module | - Kiém tra diy cap
S dang gp 10i (dut day, | mang ciia Module
1'}_; ; Module 10i,... ) - Kiém tra nguon cua
o "1 " - Mat nguon thiét bi
B ]
Dén CPU nhay do — CPU ¢6 su ¢d - Kiém tra canh bao
‘ trén man hinh CPU
]
] hoép “chuan doan truc
A\,'i tuyeén” trong ing dung
TIA Portal

4.3. Ghilog dir li¢u Ya‘l giam sat tir xa

4.3.1. Cdnh bdo hé thong 7

> Day la ba loai canh bao dugc hién thi trong bang canh bao

> Ldi thiét bi cong nghé (vi du: 18i thiét bi). Nhirng canh bao nay can duoc ngudi van
hanh giam sat chung xuét hién trén ciing mot trang man hinh va can duoc xac nhan
16i.

e Dinh nghia ma ky hi¢u canh bdo:

Béang 4.5. Cac ma ki hiéu canh bao

Loai canh bao Mau sic
.
Trang thai hé thong
Xac nhan 10i

» Lich st bang canh bao va su kién
e Céc canh bao va su kién dugc hién thi trong bang bén dudi, bang nay hién thi cac
thong tin nhu ngdy gid canh bao, mo ta chi tiét vé thong tin va trang thai cia canh

bao cling nhu cac cong cu nhu loc bao dong, xuét danh sach bao dong...
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Hinh 4.20. Man hinh canh béo 15i hé théng

GVHD: TS. Nguyén Khanh Quang 65 Sinh vién thuc hién: Nguyén Pirc Tai
CBHD: KS. Vuong Hoang Linh Ngd btrc Manh
Nguyén Van Phuong



Dy dn: Thiét ké hé thong diéu khién va giam sat cho khu t6 hop tré choi sir dung hé diéu khién phan tan Siemens
Simatic ET 200SP

(1) Thanh cong cu
(2) Banh canh bao cta hé théng
» Noi dung canh bao
e Mot dong canh bao chira thong tin co ban sau:

Bang 4.6. Thong tin vé bang canh bao hé théng

Tiéu deé cot Mo ta

Ngay, thang, nim, | Ngay, thing, ndm, gio, phut, gidy tin hiéu xuat hién, bién mat
gi0, phut, giay va dugc xac nhan

Tén thiét bi Tén cta thiét bi

No6i dung canh bao | M6 ta thong tin, mo ta canh bao

Khu vyc Khu vyc sdy ra canh bao

Trang thai théng bso Hién thi

- 1= Cénh béo dén Mau do va nhap

nhay
} -1/O = Cénh béo dén-—-> Hét canh bo | Mau do va nhap

Trang thai nhay
- I/A = Canh bao dén va di dugc xac nhan | Mau  trang  va
canh bao khong nhap nhay

- /O sau d6 nhian Acknowledged = Canh | Bién mat trén
bao dén--> Hét canh bdo sau do nhan xac | bang canh bao
nhan

Béng 4.7. Céc biéu tugng trén man hinh canh bao

Biéu twgng | Mo ta
o y A X 9 4
- Xac nhan 1 16i canh bao
= Danh sach canh bao
m Danh sach Iuu trit canh bao 15i
B Xac nhan nhiéu 15i canh bao
&' Hién thi thong bio mdi nhét trong cira s6 canh béao
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Hién thi théng bao trude dd

Hién thi théng bao tiép theo

Hién thi thong bio méi nhit trong ctra s6 canh bao

Mo hép thoai dé loc canh bao trong ché’ dd xem canh bdo. Ngay ca
canh bao khong dugc hién thi trong ché do xem da loc cling s€ co
trong nhat ky

o B B EBS

Bat/tit tinh ning ty dong cudn

% Mo phong cac truong hop 16i

- L&i VS cta bom P-601 va P-602 lam cho dén ready ko sang dé sin sang chay. Khi
bi 18i nay ta khong thé thyc hién thao tac Group Start dé chay bom loc vi dén
ready chua sin sang
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» Foature Flow )

e
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Hinh 4.21. Li VS ctia bom tuan hoan
- Khi ¢6 161 nay canh béo s€ thong thong cho ngudi van hanh biét & muc Alarm

-t .
TTOTOL .81 d pose

a
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Hinh 4.22. Man hinh canh bao cho 16i VS ¢ muc Alarm
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- Sau khi xur Iy 16i VS bom P-601 va P-602 thi tin hi¢u den trang thai ready da
hién thi trang thai dén xanh dé co6 thé cho phép ngudi van hanh Group Start dé
chay bom loc
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Hinh 4.23. Xu ly 16i VS cho bom tuén,hoén,

- Sau khi xtr 1y 161 xong thi canh bao Alarm ciling s€ bién mat
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Hinh 4.24. Man hinh Alarm khéong hién thi 16i VS
- Khi ¢6 15i FS tirc 13 151 cam bién luu luong trong dudng dng xay ra thi hé thong
s& dém thoi gian trong 30s va xudt tin hiéu bao bom 16i va dimg bom

S e | e N G | moeen |
Hinh 4.25. L3i FS xuét hién trong hé théng loc
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- Lac ndy bom d3 chuyén sang trang thai d6 bao hiéu canh bao bao va dimg bom,
dén tin hiéu Ready ciing tit && cho ngudi van hanh khong thé thao tac dugc nira

. Ui s | 3 "
Aawiy s nesew e 0

- | Orarviom | Complas

_ Hinh 4. 26 Hé théng bom dumng hoat dong
- Canh bao 161 bom va FS s€ duoc hién thi trén muc Alarm
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Hinh 4.27. Man hinh Alarm xut hién canh bao 13i FS
- Sau khi xir 1y 161 FS ta vao pop-up bam reset 15i bom dé thoat 15i, luc nay bom
da duoc tat 161 hoan toan va dén ready da hién thi trang thai xanh dé sin sang
chay lai

Hinh 4.28. Khic phuc 16i FS ¢ hé thong
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- Sau khi xtr I 151 xong thi canh béo Alarm ciing s& bién mat
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Hinh 4.29. Canh bao Alarm khong hién thi 16i FS
- Trudng hop bi 18i nut ding khan cép thi s& hién thi trang thai dén va luc nay
dén Ready ciing sé tat dé khong thé chay dugc bom
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Hinh 4.30. L3i nat ding khan cap
- Canh béo tai myc Alarm s€ hién thi khi ntit dimg khan cap xdy ra

= | T 1 |
C Y R T Ty R

- Overvie | [ —— | Comgrea 21 Camples 210 [—

Hinh 4.31. Man hinh Alarm xuat hién 15i ntt dimng khan cép
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- Sau khi ta bo 151 nut dimg khén cép thi dén 16i s& dugc tit va dén Ready hién thi
trang thai xanh dé san sang chay lai

: ~ " 1
eI MM N

=[ e [ e TN e | i
Hinh 4.32. Xt 1y 161 nat dirng khan cap
- Canh bao 15i tai muc Alarm ciing s& bién mat
4.3.2. Gidm sdt biéu do

e rErreEr

(1)

Hinh 4.33. Man hinh giam sat biéu do hé thong

(1) N6i dung hién thi
(2) Thanh céng cu
Bang 4.8. Ki hiéu biéu tudng giam st biéu dd
Biéu tuong Function
n M¢ bang thay d6i tin hiéu dé xem tin hi¢u
M Hién thi biéu dd cta thé trong mot khoang thoi gian trude d6
Hién thi biéu do tir khoang thoi gian hién tai dén thoi gian
k.8 trude d6
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Khoang thoi gian dugc hién thi tir thoi gian hién tai dén

2 khoéng thési gian sau d6
[ Hién thi biéu dd cua thé trong mot khoang thoi gian sau d6
v N
g Chon ving bang cach kéo chudt trong cira so biéu do

Di chuyén biéu d6 theo toa do thoi gian va truc gia tri

Tiép tuc hodc dung cip nhit man hinh

Hién thi toa do cua biéu do

-

Chon pham vi thoi gian

+
n
I
Kol

4.4. Ké hoach bio tri vd mé rong h¢ thong ‘ ,
Bao tri h¢ thong ciing cap cho khach hang ndm rd vé cac hoat dong bao tri h¢ thong
dién cua du an da thuc hién dé k}léch hang lén ké hoach cho cong viéc.

4.4:1. Cac hoat dong l?éo tri hé thong ‘ o ‘

Kiém tra dinh ky hé thong dién tai nha may 3 thang / lan, 1 tuan/lan bao gom:

e Kiém tra truc quan cac thiét bi bén trong cua tat ca cac ta dién cia hé théng.

e Sao luu toan b chuong trinh, thong sb cai dat cua hé théng diéu khién (PLC, HMI
va VFD).

e Kiém tra tin hiéu va chuc nang hoat dong cua cac thiét bi hién truong: Cam bién,
thiét bi do, Van, dong co

e Thay thé cic thiét bi hoat dong khong 6n dinh (néu co)

4.4.2. Thiét bi dw phong ’ ’ 7

D061 véi cac phu tung can thiét dé khac phuc su c6 cho hé thong hodc vat liéu/san pham

can thiét khac cho viéc thuc hién viéc bao tri, thi cAn chuén bi sin sang trude khi tién

hanh thuc hié€n bao tri hé théng (Danh sach thiét bi du phong 2 nam vén hanh).

4.4.3. Cong viéc bao tri

Bang 4.9. Danh sach céc ti dién can bao tri

1 MECH 5 MECHANICAL Tu dién dong luc MCC3 1

2 ROOM #5 Tu dién dong luc MCC LZ5 1

3 Tu dién dieu khien C3/LZ5 1

4 MECH 6 Tu dién dong luc MCC4 1
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MECHANICAL e
5 ROOM #6 Tu dién dong luc MCC6 1
Tu dién dong luc MCCI10 & LZ-
) Cll 1
MECHANICAL Ta dién diéu khién
7 |MECHT.1 | pooM#7.1 C4/C6/C10/LZ-C11 1
8 Tu dién dong luc MCC7 1
9 Tu dién dong luc MCC LX MR7.1 | 1
10 | \iEcH 7, | MECHANICAL Tu dién diéu khién C7/LX MR7.1 | 1
11 ' ROOM #7.2 Tu dién dong luc MCC9 1

4.4.4. Bio tri phan cirng
1. Kiém tra truc quan veé ta dién va céc thiét bi trong tu => Tét ca cac tu dién

>

Kiém tra di€n ap dau vao va dau ra cac ngudn dién = > Tat ca cac tu dién

W

Kiém tra tryc quan trang thai cia PLC va IO => Tu diéu khién
Kiém tra chtrc ndng Shunt trip cia MCCB téng ti MCC: Mt pha, dong ro, thir ty
pha,...

he

5. Kiém tra tryc quan, v¢ sinh va do cach di¢n céc tu dién= > Tat ca cac tu dién

Bang 4.10. Danh sach céc ta bao tri

MECHANICAL Tu dién dong lyuc MCC3 1 X | X X | X

ROOM #5 Ta d%e;n df)‘ng luc MCC LZ5 1 X | x X | X
Tua dién diéu khién C3/LZ5 1 X |xX | x X
Tu di¢n dong luc MCC4 1 X | x X | X
Tu dién dong luc MCC6 1 X | X X | X

MECHANICAL Tu dién dong lyc MCCI10 & LZ- !

ROOM #6 C11 X | X X | X
Tu dién diéu khién C4/C6/C10/LZ- | 1 X [ x| x X
Cl11

MECHANICAL Tu di¢n dong luc MCC7 1 X | x X | X

ROOM #7 1 T171 d%?n df);lg lu.cx MCC LXMR7.1 |1 X | X X | X
Tu dién dieu khién C7/LX MR7.1 |1 X [X | X X

MECHANICAL Tu dién dong luc MCC9 1 X | X X | X

ROOM #7.2 T171 d%cz,n d.QAng 11,1’.02 MCCLX MR7.2 |1 X | x X | x
Tu dién diéu khién C7/LX MR7.2 |1 X [X | X X

4.4.5. Bdo tri phan mém

1. Sao luu tit ca chuong trinh PLC, HMI => Tu diéu khién
2. Cai dat sao luu va tham sb cua VFD => Tu MCC c¢6 chira bién tan.
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3. Kiém tra tin hiéu hoat dong cua cac thiét bi hién truong Cam bién, thiét bj do =>
Thiét bi hién truong va ti diéu khién, tu dong luc.
4. Kiém tra chirc ning bang tay cdc thiét bi diéu khién: Van, Pong co => Tu diéu

khién va Tu dong luc
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Chuwong 5: Két luin va hudng phat trién cho hé thong

5.1. Dz’}nh gia két qua hoat dong ciia hé thf')n’g

5.1.1. Keét qua dat dwoc sau khi lap trinh hé thong

5.1.1.1. Dap vrng cac muc tiéu ki thudt o ,

Trong qué trinh thyc hi¢n du 4n, nhom da dat dugc nhi€u két qua dap g tot cac muc

ti€u ky thuat da dé ra, cu thé nhu sau:

e Xay dung tai liéu thiét ké HMI va Logic Diagram: Nhém di xay dung bo tai liéu
thiét ké chi tiét cho tirng t6 hop trd choi, thé hién rd logic van hanh ctia hé théng, so
dd két ndi thiét bi, trang thai tin hiéu dau vao/ra, giup viéc lap trinh, van hanh va bao
tri tré nén thuan loi va khoa hoc.

e Lap trinh diéu khién cho cic game: Dua trén yéu cdu van hanh cia tirng t6 hop trd
choi, nhém da 1ap trinh logic diéu khién phii hop trén phan mém TIA Portal. Céc
ché d6 van hanh nhu ty dong — bang tay — ding khan déu duoc tich hop, dam bao
do an toan va linh hoat trong van hanh.

e Thiét ké giao dién diéu khién HMI va SCADA: Giao dién diéu khién duoc thiét ké
truyc quan, dé st dung, chia theo tirng khu vuc ctia cong vién nude. HMI tai hién
truong cho phép diéu khién tai chd, trong khi SCADA tai phong trung tim cung cip
kha ndng giam sat toan di€n, canh bao 16i va ghi lai dir li€u van hanh.

e Thi cong lap dat hé théng mang diéu khién: Cac thanh phan chinh nhu PLC
ET200SP CPU, bién tin SINAMICS G120X, HMI va SCADA duogc két ndi qua
mang cong nghiép PROFINET. Viéc thi cong dam bao dung chuan truyén thong,

gitip hé thong hoat dong 6n dinh va giam thiéu nhiéu.

= i &\
- o
11 Sy
= ) |
| o :
)

Hinh 5.1. P4u ndi hé théng mang cho du an
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Kiém tra thong mach va test I0: Sau ldp dit, nhom tién hanh kiém tra toan bd dudng
day tin hi€u, thir nghiém cac dau vao va dau ra dé dam bao tin hiéu chinh xAc, kip

thoi xtr 1y cac 16i phat sinh.

Hinh 5.2. Thong mach va kiém tra tin hi¢u IO list
Chay md phong chtrc nang diéu khién — gidm sat: Nhom da tién hanh mé phong toan
bd qua trinh van hanh ting t6 hop tro choi trén TIA Portal va WinCC, qua d6 kiém
tra, hiéu chinh logic diéu khién va giao dién giam sat trudc khi dua vao van hanh
thuc te.

+» Cac muc tiéu k¥ thuat da dat duoc gém:

Giam sat va diéu khién hé thong ca tai HMI local va phong diéu khién trung tam.
Tu dong hoa qua trinh van hanh nham giam phu thudc vao con ngudi.
Canh bao va bao vé hé théng khi ¢6 su cb: qua dong, mét tin hiéu, 16i cam bién,...

Thiét ké hé thong don gian, dé bao tri va van hanh.

5.1.1.2. Lgiich hé thong mang lai
H¢ thong giam sat va di€u khién phan tan thiét ké trong dy an mang lai nhiéu g1 ich 1o

rét vé mat van hanh, bdo tri va dg tin cay, cu thé:

Do chinh xac va d6 6n dinh cao: Hé thong sir dung PLC ET200SP va bién tin G120X
clia Siemens — 12 cac thiét bi cong nghiép chat lugng cao, dam bao diéu khién chinh
xéc, dap ung nhanh va hoat dong 6n dinh trong méi truong céng vién nude.

Kha ning gidm sat toan dién: Nhe tich hop SCADA WinCC, ngudi van hanh dé
dang theo doi trang thai thiét bi, tinh trang tin hiéu, canh bao 16i va thong sb van
hanh cuia toan bo hé théng tir mot diém trung tam.

Chan doan 16i nhanh chéng: Hé thong hién thi chi tiét cac 16i ky thuat, canh bao theo
thoi gian thuc va ghi nhan lich su sy cd, gitp ky thuat vién nhanh chong xac dinh

nguyén nhan va xu ly.
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e An toan va bao vé hé thdng tot: Thiét bj didu khién tir cac hing uy tin giup ting tinh
an toan. Cac co ché bao vé nhu qua tai, dirng khan, mat tin hiéu dugc tich hop sén
trong phan mém diéu khién.

e Giam thiéu su cd va bao tri don gian: Nho thiét ké logic chat ch&, két cAu mang
truyén thong chudn hoa, hé thdng d& bao tri, it hong vit va tiét kiém thoi gian xtr Iy
su ¢d.

5.1.2. Két qua dat dwoc sau khi thy’c‘tép d6 dn tai cong ty

Sau qua trinh thuc tap va thuc hién do an tai cong ty, em da hoc hoi va tich liiy duoc

nhiéu kién thtrc thyc té ciing nhu k¥ ning chuyén mén quan trong. Cu thé:

e Ky ning st dung phan mém chuyén nganh: Ching em da thanh thao viéc sir dung
phan mém TIA Portal V19 trong viéc thiét ké, 1ap trinh va cau hinh hé théng diéu
khién ty dong, ciing nhu sir dung phan mém WinCC dé xay dung giao dién SCADA
giam sat hé thong.

e Hiéu biét vé quy trinh lam viéc theo dy an: Qua vi¢c tham gia vao nhém du an thyc
té, ching em da ndm rd cac bude trién khai mot dy an tu dong hoa tur khau khéo sat
— thiét ké — 1ap trinh — lap dat — chay thir — ban giao, dong thoi hiéu dugc vai tro va
phdi hop giita cac bo phan ky thuat.

e Trai nghiém thuc té tai xudng san xudt va lip dit: Ching em di c6 co hoi truc tiép
lam viéc tai xudng, tham gia vao qué trinh 1ap dat ta diéu khién, di day thiét bi va
két n6i hé théng mang cong nghiép nhu PROFINET gitta PLC, HMI, bién tan.

e Thuc hién chay thir va kiém tra thiét bj diéu khién: Chiing em di cung k¥ su tai cong
ty tién hanh test 10, test thong mach va chay thir hé théng diéu khién phan tan sur
dung PLC Siemens ET200SP, dam bao cac tin hi¢u van hanh ding nhu thiét ké.

Qua do, em khong chi nang cao nang luc chuyén mén ma con hoc dugc tinh than 1am

viéc chuyén nghiép, tinh ky luat, va kha ning giai quyét van dé thyuc té tai moi truong

cong nghiép.

5.2. Kho khan va bai th rut ra , ‘ 7

Trong qua trinh thuc hién d6 an thiét ke h¢ thong giam sat va di€u khién cong vién nudc

bang SCADA véi Siemens SIMATIC ET200SP, em gip nhiéu khé khan nhu: 1am quen

v6i he thong va phan mém TIA Portal V19 do con méi va phirc tap; thiéu kinh nghiém
thuc té trong thiét ké til dién, b tri thiét bi va xir 1y su cd; dong thoi chiu ap luc vé tién

dd va do chinh xac trong méi truong lam viéc thuc té.

Tuy nhién, em d4 rat ra nhiéu bai hoc quan trong nhu: can nam chéc 1y thuyét truéc khi

trién khai thuc té, dic biét 1a nguyén ly hoat dong va két nbi gilra cac thiét bi; ky nang

lam viéc nhém va phéi hop 14 rat can thiét; dong thoi em cling hoc duge cach xir 1y su

¢d linh hoat, rén luyén tinh than trach nhiém va tinh ky luat trong cong viéc.
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5.3. D@ xuit cai tién va mé rong cho dur an

Pé nang cao hiéu qua van hanh va kha ning mé rong ctia hé thong giam sat va diéu
khién céng vién nudc, em dé xuat mot sb cai tién nhu sau: Tich hop thém cac cam bién
do luu luong, 4p suat va chat luong nudc dé nang cao kha ning giam sat moi trudng
hoat dong; xay dung giao dién HMI/SCADA thén thién hon véi nguoi dung, hoé tro da
nén tang (may tinh bang, dién thoai); b6 sung chirc ning canh bao qua email hoic SMS
khi xay ra su cd. Ngoai ra, c6 thé nghién ctru 4p dung IoT va luu trir dit liéu trén nén

tang dam mAay dé thu4n tién trong quan 1y tir xa va phan tich dir liéu phuc vu béo tri du

doan.
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FUNCTION SYMBOL DERINATION 1FSEND DESCRPTION \EGEND CESCRIFTION
L Locel rALM High a1 acwe
NCHATON O DMy v o1 O B3cieg intarface . preorToer sawngs T Hah o vy
AY Pomlay HHEALM PO g rgh alarm st
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SCADA epurinry costrol oud v LALM Low Vow kow e sctive
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e nst ot
» etpebnt
D STAKT Command itart
Br-pass i ! oD STOR Canmand viep
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By-pans Syna =
(oM Santety acn Acthwet
out Outpat
wro Junzeate
sarpene | )| sartocsp smences e A vos Postion
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TAG NAME
mrut OPERTATOR ourrur
Ao AJT0 AUTOMAN
MANML MANUA
SETRONT
SEMOTEAODAM. | ETART OMD START
ALTO START sToR VD sToP
AUTO $TOP START
RUNNING STOR FAIL
moTECY
INTERLOCK
MOTOR CONTROL 27120
TAG NAME
weutT CPERTATOR | OWTRUT
auto AUTO AUTQMAN
WANURL MANUAL
REMOTENOCAL|  sTaRT VD START
ALTD STARY s1ce vt sTor
AUTO 5708 START FAL
TG STOP FAL
PROTECT
INTEROCE
MOTOR OO0

Phu luc

* INPUT

AUTO:; {Binary Input) AUTO yéu cau tir chuong trinh sé thiét 1jp khdi chirc ndng & ché d§ ty dong
MAN: (Binary Input) Manual yéu ciu tir chuong trinh 2 thiét 13p khdi chire ndng & ché 4 thi cong
SETPOINT: (Decimal input} Téc dé cai dit cho thidt bj (0-100%)

REMOTE/LOCAL: (Binary Input] Yéu c3u ché dd Remote or Local tir th MCC

AUTO START: {Binary Input) Auto Start dugre chuong trinh yéu cdu khiri dgng thiét bi & ché do ty dong
AUTO STOP: {Binary Input) Auto Stop dirge chirang trinh yéu cau dimg thiét b & ché d ty ddng
RUNNING: {Binary input) Phan hdl ddu vao Digital cda thiét b| 1a Start or On

PROTECT: (Binary input) Phin hdi diu vio Digital cda thiét bj 1a Fault Equipment

INTERLOCK: (Binary input) Tin hiéu s2 khién thiét b dirng ngay 13p tirc

* OPERATOR

AUTO: Auto Mode yéu cau bai ngurisi van hanh

MANUAL: Manual Mode yéu ciu b ngudi vin hanh

START: Start Equipment yéu cdu béi ngudi van hanh

SYOP: Stop Equipment yéu ciu béri ngud van hanh

*OUTPUT

CMD START: Lénh Start yéu cau tir PLC d& MCC Start

CMD STOP: Lénh Stop yéu ciu tir PLC 88 MCC Stop

START FAIL: Lénh Start nhumg thift bl khang c6 Feedback Run

STOP FAIL: Lénh Stop nhung thiét bj khang Stop

* INPUT

AUTO: {Binary Input) AUTO yéu cau tir chirong trinh sé thiét 13p khai chirc ning & ché 6 ty dong
MAN: (Binary Input) Manual yéu cdu tir chuong trinh s& thist 13p khdi chirc ning & ché dd thii cdng
REMOTE/LOCAL: (Binary input) Yéu c3u ché d§ Remote or Local tif 1d MCC

AUTO START: (Binary Input) Auto Start dugc chirong trinh yau cdu khdl ddng thiét bi & ché d6 ty déng
AUTO STOP: (Binary Input) Auto Stop duge chutomg trinh yéu ciu dimg thiét bi & che dd ty dong
RUNNING: (Binary input) Phin hdl dau vao Digital cia thiét bj |a Start or On

PROTECT: {Binary input) Phan hdi diu vao Digital cia thiét bi I3 Fault Equipment

INTERLOCK: (Binary Input) Tin hidu s& khi€n thidt bj dirng ngay I&p tirc

* OPERATOR

AUTO: Auto Mode yéu cu béi ngudl vin hanh

MANUAL: Manual Mode yéu ciu bdt nguirt van hanh

START: Start Equipment yéu cau bdi ngudri vin hanh

STOP: Stop Equipment yéu cau b ngudi vdn hanh

*OuUTPUT

CMD START: Lénh Start yéu ciu tir PLC dé MCC Start

CMD STOP: Lénh Stop yéu clu tir PLC € MCC Stop

START FAIL: L&nh Start nhung thi€t b khéng cé Feedback Run

STOP FAIL: Lénh Stop nhumg thiét bj khéng Stop
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% Chuong trinh code chay bom feature complex6
» Code chuong trinh FeatureCheck cho bom

Comment

"HMIWith Cplx6
Feature™."selact
StartFE10

"HMIWith Cplx6
Feature”."select
TtartF611"

v  Network 1: Change All Equipment to Auto mode

“CplxEFaatureDE”.
P_Trig."2"

P_TRIG MOVE
f——]  —k q EN — ENC
“CplxEFesturaDE”. IN “EquipmentiDE".
P_Trig. & OUTY — 510 iMode
"HMIWith Cplx6
Feature™."Select
StopP-610° P_TRIG
l— ———ax <

Phu luc

P_TRIG MOVE
: : ALK g EN —— ENC ——
“CplugFestursDE. N “EquipmentiDE.
P_Trig.”3 2 oUT1 — P11 Mede
"HMIWith Cplx6
Feature™."Selact
StopP-G P_TRIG
_| '—ﬂ.K <
“CplxEFeatureDE”.
P_Trig.™f
P_TRIG MOVE
_| |—(:LK g EN — ENC ——
“CplxEFastureDE”. IN “EquipmentiDE".
P_Trig."s & QU1 — F-6127iMode
"HMIWith Cplx6
Feature™."select
TtopP-5127 LR
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¥  Network 2: CheckP-610
Comment
“HMIwithCplxs
"EquipmentiDE”. “EquipmentiDE". "DigitalinputiDE". “Cplx&FeatureDE™. Featurd”."FE10
P60 . boutAuty  “P-E1T.bOwtErmor “WEE1O . bout Genara| BitReady CplxgReady”
| I/t i | {}
+  Network 9: General Bit To Ready
Comment
“DigitalinputiDB”.

“EquipmentDE”. “ROCKMEFSH".b “CpluGFeatureDEe’.
EMGTtopCplxE ut Genera|EitReady
1/t i/ { }

w  Network 10: Sequence Ready For Group Start
Comment
“HMIWithCplxs
“HKIWith Cplx6 “HMIWithCplxs Faature” Seq
Faaturs . "F-E10 Fagtu g "Selact Featuralplxé
CplxgReady” StartP-E107 Raady
11 11 {1
11 1T 1 F
“HMIWithCplx6 “HMIwithCplxs
Featurg”."FE11 Fegture”. Selact
CplxEReady” StartF611"
] 1 |
11 1T
“HKIWith Cplx6 “HMIWithCplxs
Feature” "F-£12 Feature” "Salect
CplxgReady” StartF-512"
11 |
11 1T
“HKIWith Cplx6 “HMIWithCplxs
Feature™ "F£13 Feature” "Salect
CplxgReady” StartF-513"
11 11
11 1T
“HMIWithCplx6 “HMIwithCplxs
FegtureFE14 Feature”. Selact
CplxEReady” StartFE14
] 1 |
11 1T
“HKIWith Cplx6 “HMIWithCplxs
Feature” "F£15 Feature” "Salect
CplxgReady” StartF-515"
11 |
11 1T
“HKIWith Cplx6 “HMIWithCplxs
Feature” "FE16 Feature” "Salect
CplxgReady” StartP-E167
| | | ]
11 1T
- Network 11: Setpoint610-611
Comment
MOVE MOVE
EN — EN — —
“HIWith Ol 26 “EquipmentIDE". “HIWith Ol 26 “EquipmentIDE".
Festure”."setpaint  QuTy eI rinSpAute Feature”."Setpaint = QuTy _ PE1TrinSpAuts
FE107 M FE11" M



*  Network 15:
Comment
EN
“HMIWithCplxs
Feature”."FE1C

ColEREdY” b nginen

“HMIWithplxE
Festure P11

CplatReady” _pn piven

“HMIWithplxE
Feature P12

platReady” _pnpivn

“HMIWithplxE
Feature” P13

plagReady” _pingitm

“HMIWithCplxe
Fegture”."P-614

e T

“HMIWith(plxs
Feature™."F615

lERES b gites
-HI.“\'J“hq)lXE
Feature . F 418
lERES b gitgs

“HIIWithplxs

Feature”. Button
FeatureCpls.
Statusladstart -

—bingitoF
“HMIWithCple
Feature” Button
FeatureCpl=g.
Statwsledstop

: “ _bingits

T —binEBitoe

T mmbinBit1o

© —binBit11

T —binBit1Z

T mmbinBit13

C —binBit14

© —bingit1z

HM With Complex 6 Feature

%WFCIE
“ficBitsToword™

%WFC308
“feWordToBi t<"

EN ENC ey

“HMIWithplx6
Fegture”. wHM
IwriteCplx6

Faaturs
wutword

“HMIWithplx6
Fegture” wH
Ireadiplx6Festu e

“HMIWith Cplx6
Festu e Select

StartP-610

winword by O BT D00 st

“HMIWith ol 6
Festu re” "Gelect
boutsiton —ot=FE1T
“HMIWith ol 6
Festu re” "Gelect
boutsite —-= 812
“HMIWith ol 6
Festu re” "Gelect
bOULBItE —m t31FE137
“HIMIWith ol 6
Featu re” "Select
b OBt et S
“HIMIWith ol 6
Festu re” "Select
boutsitos —-= ST
“HIMIWith ol 6
Featu re” "Select
boutsitos 616

“HIMIWith ol 6

Featu re” "Select

boutgitey —toeF ST
-HI.1|\.'-|“hq)|):5
Festu re” "Select
bOUtBItE —torT 11
“HMIWith Cpl 6
Feature”."Select
b OUtBitS — o C 2
“HMIWith Cpl 6
Feature”."Select
bOutBitic — - o F
“HMIWith Cpl 6
Feature”."Salect
boutgiti) — 1
“HMIWith Cpl 6
Festu 1e” "Select
hOntRitD P2 1S

% Khdi chuong trinh diéu khién va truyén thong bién tan

FPo11-VFD"

FP-O117.JvFD”

N2
“ThGSVFDT*
rOutSpd
routCucrent—
rOuTonque
rOutPower

QuIVFDFault
Code

DOUErof P ¢
¥P-6117VFD
VFDReadback}— Peadback
ErrVEDE -

BOUTFbRUN
2 ENO

[
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» Code chuong trinh Cplx6FeatureStart cho bom
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» Code chwong trinh Cplx6FeatureStop cho bom

}-.— T29
52 i
TtapZ
T
b
53
Ttap3
T8 T15
- EERE S L ]
7] lt— T12
tep6
I
Ti2 ’
L =T Trans12 teps
]
To T16
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) lag— T11
Ttepd
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e T
- " Transii tep1o
510
T10 L
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55 l— T20
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¢ Chuong trinh code chay bom Filtration complex6
» Code chuong trinh FiltrationCheck cho bom

+  Network 1: Change All Equipment to Auto mode

Comment
"HMWithCplx6
Filration1".
ChangeEgm
Filration1Cplx6
Auto P_TRIG MOVE
] | CLK Q EN — ENO
_ 'Cplx6 . T—IN "EquipmentiDB”.
Flrtra‘uc_'mDB P_ ouT1 — "AC-601"iMode
Trig."1"
"EquipmentDB".
ouT2 "CC-601".iMode
"EquipmentDB".
s+ QuUT3 — P-601"iNMode

v  Network 2: Check EMG Siop

“Cpiet
“EquipmentDa” Fitration1D8".
EMGStopCpixt ENG_OK
] | \
/: LI
¥  Network 3: Check Ready Sequence
"HMWiIthCphed
“EquipmentiDB” “EquipmentiDg” “Dighalinputing* "Cpixd Filtration1”Seq
"CC-6017bOut "AC-601° 000t "EquipmentOR” “EquipmentiDa”, ROOME-FSH b “DigitadnputiDg” Fitation1DR” Flltrasion 1 Cpixs
AUto AUt 601" hOUAU  “P-601" bOUEOr Out “VS-601"bOut EMG_OK Ready
1 L 11 11 | ] ] | |
1F 1 1t / /1 l/‘l 1F { }

12
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13

+  Network 4: Setpoint P-601 Depend on Mode of FCP-601
Comment
“DigitalinputiDE™. “DigitalinputiDE".
“FP-E0FFC.b "FP-E0IFiC.b
out out MOVE
|  f BN —
- . "EquipmentiDE”.
HMIWith Cplx6 - e A
Filtration 1" “spr. « ouT1 —FEOTTrinSpAute
601 Fil lterkiode
o
IH
“DigitalinputiDE”.
“FP-E01-FMC. D
it MOVE
— ——EN — B —
- - "EquipmentiDE".
HMIWith Cplxe - e A
Filtrstion 1 5pr- 1+ QUT1 — F-E01"ninSpAuto
601 Fil lternode
i
IN
v  Network 5: EMG Stop Complex 6
Comment
- . . “Cplx6
# TpTimer Filtration 108"
"EquipmentDE”. " EMGStop
ENIGTtopCplas Time Qom ples
—— ——n { —
T2 I —=PT ET —T=
“HMIWith Cplx6 “HMIWithCplx6
Filtration1”.Butten Filtration1”.Butten  “HMIWithCplxe
Filtration1Cplx6.  Filtration 1Cplx6.  Filtration 1™ 60
Statwsledotarn StatwsLadstop Starbom plets”
{F} {" } {F p—t
- Network 6: Popup Please Turn Off Key Switch
Comment
“HKIWith Cplx6
Filtration 17 Fopup
“Cplx6FeaturaDE”. FIHgﬂTK'“
Stopdom plete
Featurelplxg =
K .
‘Digitalinpunpg”, S 1eTme "CplsgrestursDe”.
“KIWHFLEE b ™ StopCom plate
Qut Time FeatureCplx6
————m < {5} w
T8 23 PT ET x
%hil .0
“Firstican”
!}
“CplxE
Filtration 1DE".
EMGETtop
Gom plexs
| |
11



Comment

“HMIWith Cplx6

Filtration1”.5eg
Filtration 1Cplx6
ready

“HMIWith plx6
Filtration 17, Button
Filtration 1Cplx6.
Statusleditart

"HMIwithCplx6
Filtration 17, Button
Filtration 1Cplx6.
Statwsledtiop

“HMIWith Cplx6
Filtration 1"."F-&01
StartCom plets”

Phu luc

EN

—bInEitoo

—bInEiton

=—bInEiti®

=—bInEitE

 —bInBit:+

—biIngitos
—bInEitd6
=—bInEitdr
=—bInEitlE
—binEitoe
=—bInEit1o
—bInEit11
=—bIngEit1z>
—bInEit13
—binEiti+
—bInEit1s

“RFCI0G
“feBitsToWord”

ENC EH
“HhIWith Cplx6 “HKIWithCplx6
Filtration 17 wHM Filtration 17 wHK
lwriteCplxg IreadCplx6
i Filtration Filtration ]

14

“RFCI0G
“fic\WordToBite"

ENC et

“HMIWith Opl=6
Filtratien1”.
ChangeEgm
Filtration 1Cpl=6

bOutBitoE —

"HMIWithCplx6
Filtration 17, Button
Filtration 1Cplx6.

Grou art
boutsiton — T

"HMIWithplxe
Filtration 1™, Button
Filtration 1Cplx6.
boutgine —-
boutEitty —= Temp
b OUtEItH -t TEM D
bOUtEItDS == TEmp
biowtEitos —= Temp
bOutBitdy —= Temp
b OUtEItDE =™ TEMp
bOutBit0e === Temp
bOwtBitic —s Temp
bOutBit11 —F Temp
bOUtBit1Z —m® Temp
bOutBit13 === Temp
bOutBitl4 —= Temp
bOUtBit15 == Temp



» Code chuong trinh FiltrationStart cho bom
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» Code chuong trinh FiltrationStop cho bom
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2. Bang tag cho du an

«* Danh sich tag cac thiét bi Digital Input
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