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TOM TAT

Sinh vién thuc hién: Nguyén Lé Tan Thién

S6 thé SV: 105200515 Loép: 20TDHCLC4
Sinh vién thuc hién: Nguyén Hoang Tién Trung
S6 thé SV: 105200518 Lép: 20TDHCLC4

Trong bdi canh cong nghiép hoa va hién dai hoa ha tang du lich — giai tri, hé thong
giam sét tai cac cong vién nudc ngdy cang duoc chu trong nham nang cao hiéu qua van
hanh, ¢am bao an toan va tdi wu hoa chi phi. Cac xu hudng cong nghé mai da va dang
dugc tich hgp manh mé vao hé théng diéu khién va giam sat, dac biét thong qua nén
tang tu dong hoa, cong nghé 1oT va tri tu¢ nhan tao (Al).

Mot trong nhitng xu thé ndi bat 14 viéc ing dung hé thong diéu khién tu dong bang
PLC (Programmable Logic Controller) két hop véi nén tang SCADA (Supervisory
Control and Data Acquisition). Hé thong nay cho phép giam sat va diéu khién cac thiét
bi nhu may bom, hé théng loc nuéc mot cach chinh xac va dang tin cdy. Ngoai ra, cac
tin hiéu cam bién tir hé théng nhu muc nudce, lvu luong, ap sudt, pH va néng do clo duoc
thu thap lién tuc, gitp phat hién sém cac su ) k¥ thuat va dam bao chét luong nudc
theo tiéu chuan an toan.

Péng chu ¥, cac cong vién nudc hién nay dang dan chuyén sang sir dung HMI
(Human Machine Interface) thé hé méi, dién hinh 1a cac dong SIMATIC HMI Unified
ctia Siemens. Giao dién diéu khién hién dai, truc quan giup nguoi van hanh dé dang nam
bat tinh trang thiét bi va phan tng kip thoi voi cac su cd. Song song do, viéce tich hop
cong nghé IoT va dién toan dam may (Cloud Computing) cho phép két nbi hé thong
giam sat voi thiét bi di dong, ddng thoi hd tro lwu trit va phén tich dit liéu 16n nham phuc
vu bao tri du doan va t6i wu hoa van hanh.

Tir nhitng ndi bat d6, nhom em s& mang tng dung cia SIMATIC HMI Unified vao

mot dy 4n cong vién nudce thuc te.



DAI HOC PA NANG CONG HOA XA HOI CHU NGHIA VIET NAM
TRUONG PAIHOC BACH KHOA Doc 1ap - Tu do - Hanh phuc
KHOA PIEN

NHIEM VU PO AN TOT NGHIEP

TT | Ho tén sinh vién

Sb the SV Lép Nganh

1 |Nguyén Lé Tan
Thién

105200515 | 20TDHCLC4 | K§ thuat diéu khién va ti dong hoa

2 |Nguyén Hoang

Tién Trung

105200518 | 20TDHCLC4 | K§ thuat diéu khién va tu dong hoa

1. Tén dé tai do dn:
Nghién ciru ieng dung gidi phap SIMATIC HMI UNIFIED cho diéu khién va

gidm sdt cong vién nuwdc

2. Dé tai thude dién: & C6 ky két théa thudn so hitu tri tué doi voi két qua thyc hién

3. Cac so liéu va dir liéu ban dau:

4. Ngi dung cdc phan thuyét minh va tinh todn:

a. Phan chung:

TT Ho tén sinh vién No6i dung
1 Nguyén Lé Tan Thiét ké giao dién HMI, 1ap trinh céc trang Sequence
Thién cho cac khu tro choi, thiét ké cac trang Trend,
2 | Nguyén Hoang Tién | Parameters Setting, Nagivation Interface.
Trung

b. Phan riéng:

TT Ho tén sinh vién Noi dung
1 Nguyén Lé Tan V& luu d6 thuét toan cua cac bom, lua chon thiét bi cho
Thién du 4n, cdu hinh chuong trinh PLC khu tro choi 1, thiét
ké trang Alarm.
2 | Nguyén Hoang Tién | Tim hiéu nguyén 1y hoat dong khi khoi dong va dimg
Trung cho cac bom,thiét ké hé thong giam sat 1i truyén thong

Profinet cho cac khu tro choi, cdu hinh chuong trinh
PLC cho khu tro choi 2.
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5. Cdc ban vé, do thi (ghi ré cdc logi va kich thuéc ban vé):

6. Ngwoi huéng dan

Ho tén nguoihudng dan: Phan/ Néi dung:

TS. Nguyén Khanh Quang Toan bo d6 an
KS. Vuong Hoang Linh

7. Ngay giao nhiém vu dé an:  24/2/2025
8. Ngay hoan thanh dé dn: 8/6/2025

Pa Ning, ngay 15 thang 06 nam 2025
Truéng Bd mén Ty dong h6a  Nguwoi hwéng din 1 Nguoi hwéng din 2

TS. Giap Quang Huy TS. Nguyén Khanh Quang KS. Vwong Hoang Linh
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DAI HOC DA NANG CONG HOA XA HOI CHU NGHIA VIET NAM
TRUONG PAI HQC BACH KHOA Doc 14p - Tu do - Hanh phuc
KHOA DIEN

PHIEU KIEM SOAT TIEN PO LAM PO AN TOT NGHIEP

(Phiéu danh cho nguoi huéng dan/sinh vién)

Ho tén sinh vién 1: Nguyén Lé Tan Thién S6 thé SV: 105200515
Ho tén sinh vién 2: Nguyén Hoang Tién Trung S6 thé SV: 105200518

Tén & tai PATN: NGHIEN CUU UNG DUNG GIAI PHAP SIMATIC HMI

UNIFIED CHO DIEU KHIEN VA GIAM SAT CONG VIEN NUOC.

Ho tén ngudi HD1: TS.Nguyén Khanh Quang Pon vi: Khoa Dién, PHBK Pa Ning.

Ho tén nguoi HD2: KS. Vuong Hoang Linh Don vi: Cong ty TNHH k¥ thuét cong
ngh¢ dién ty dong Bién DPong

Khoi lwong
— . Tiép tuc GVHD
& Ngay - . o ;o
= Da thuc hién (%) thuc hién ky tén
(%)
1 24/2- 93 Lua chon va nghién ctru dé tai (100%). (0%)

Tim hiéu chuyén sau vé SIMATIC HMI
2| 3/3-93 (0%)
UNIFIED (100%).

Tim hiéu cac dy an c¢6 nhu cau vé hé thong dicu

3| 10/3-16/3 g (0%)
khién, gidm sat cao (100%).
Duyét lan 1: Danh gia khdi lugng hoan thanh %o:

4| 17/3-23/3 » . g .
Puoc tiép tuc lam DATN [ Khong tiép tuc thuc hién BPATN [
Trién khai du an, thiét ké giao dién HMI cho cac

51 24/3-30/3 (10%)

phong diéu khién (90%).

Hoan thién HMI, xay dyng luu d6 thuat toan va
6 | 31/3-6/4 o A L (50%)
nguyén li hoat dong cta cac bom (50%).

Xay dung lru do thudt toan va nguyén li hoat dong
7| 7/4-13/4 L (0%)
cua cac bom (100%).

Duyét lan 2: Panh gia khoi lugng hoan thanh %:

8 | 14/4-20/4 L s i
Bugc tiep tuc lam DATN [ Khong ti€p tuc thuc hién DPATN [

Tim hiéu, lya chon thiét bi va tao cdu hinh PLC
9| 21/4-27/4 ] (50%)
cho du an (50%).
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Tim hiéu, lya chon thiét bi va tao cdu hinh PLC

10| 28/4-4/5 0%
cho du 4n (100%). (0%)
Xay dung chuong trinh PLC cua dy an dua trén

11| 5/5-11/5 T (40%)
thudt toan da lam (60%).
Duyét 1an 3: Panh gia khoi lugng hoan thanh %:

12| 12/5-18/5 y ., .
Puogc tiep tuc lam DATN [1 Khong ti€p tuc thuc hi¢n DPATN [
Xay dung chuong trinh PLC cta dy an dya trén

13| 19/5-25/5 T (0%)
thuat toan da lam (100%).
Tién hanh mé phong kiém nghiém, danh gia két

14| 26/5-1/6 q (0%)
qué (100%).

sl 2686 Hoan thién do 4n, bao c4o(100%). 0%)




LOINOI PAU VA CAM ON

Hién nay, voi xu thé phat trién cta x3 hoi, mot van dé dit ra 1a nhu cau cua con
ngudi thay ddi qua nhanh, nhu cAu san pham thay ddi lién tuc. Mdi lan thay d6i san xuét
san phim méi 13 mdi 1an phai thay d6i lai toan bd cic may moc thiét bi, dan dén cac hé
thong san xuat d& bj 15 thoi. Yéu cau burc thiét dit ra 1a 1am sao dé mot diy chuyén c6
thé san xudt linh hoat véi nhidu ching loai san phdm khac nhau ma khong can phai thay
thé, 1am lai cac thiét bi may moc. Véi su ra doi tiép theo ctia PLC va may tinh ciing vé6i
su phat trién khoa hoc diéu khién... hé thdng san xuit linh hoat nhu yéu cau & trén da
tré thanh hién thue va trd nén phd bién. Hay hinh dung mot ngay nao dé ching ta c6 thé
tham gia van hanh mot ddy chuyén san xuét tu dong hay la xdy dung ché tao nén céc
thiét bi hoat dong ty dong.

Trudc hét, ching em xin bay to long biét on siu sic dén TS. Nguyén Khanh
Quang nguoi thay da tan tinh huéng dan, dinh hudng nghién ciru va luén dong hanh
cung chung em trong sudt qua trinh thuc hién do an tét nghiép. Bén canh do, ching em
cling xin gtri 101 c4m on chan thanh d¢én KS. Vwong Hoang Linh — Can bo doanh nghiép
d6ng hudng dan (Cong ty TNHH k¥ thuét cong nghé dién ty dong bién dong), ngudi da
hd trg chung em rat nhiéu trong viéc tiép can thyc tién, gop phan 1am rd va b sung
nhing khia canh quan trong cho dé tai. Sy dong hanh va chia s& kinh nghiém thuc té
ciia Anh 1a mot phan khong thé thiéu trong qué trinh hoan thién d6 an nay. D6 an tot
nghiép ctia ching em mang tén: “NGHIEN CUU UNG DUNG GIAI PHAP SIMATIC
HMI UNIFIED CHO PIEU KHIEN VA GIAM SAT CONG VIEN NUOC”

Cubi cung, chiing em xin trin trong cam on Hoi déng bao vé, cac Thay/Co di danh
thoi gian quy bau dé doc, nhan xét va phan bién bao cao. Nhing y kién dong gop thing
than va mang tinh xay dung ctia quy Thay/C6 1a dong luc dé gitip chiing em tiép tuc hoc
hoi, hoan thién ban than va nang cao chit luong nghién ctru

Maic du da hoan thanh nhung vi han ché vé kién thuc va kinh nghiém, bao cao chic
chin khong thé khong tranh khoi nhiéu thiét sot. Chiing em mong nhan duogc nhitng y
kién dong gop tir nhitng Thay/Co dé dé tai co thé phat trién va ung dung rong rii trong

thuc té.
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LOI CAM POAN LIEM CHINH HQC THUAT

Em xin cam doan rang trong sudt qué trinh thyc hién dd an tt nghiép, s& nghiém

tuc tuan thu cac quy dinh vé liém chinh hoc thuat, cu thé nhu sau:

Khong gian 14n, bia dat, dao van hoic tiép tay cho nguoi hoc khac vi pham quy
dinh hoc thuat.

Trung thuc trong viéc trinh bay, thé hién cac hoat dong hoc thuat cling nhu két
qua nghién ctru cua ban than.

Khong 1am gia hoic sira chita hd so hoc thuat dudi bat ky hinh thirc nao.

Khong sir dung cac bién phap khong hop phap hodc trai quy dinh nham tao loi
thé c4 nhan.

Chu dong tim hiéu va tuan thu cac quy dinh lién quan dén liém chinh hoc thuat
va luat s& hiru tri tué.

Luon trich dan rd rang ngudn gbc khi sir dung san pham hoc thuat cta nguoi
khéc.

Chung em xin cam doan rang tat ca so li¢u va két qua nghién ctru trong do &4n nay

1a trung thyc, do chinh ching t61 thuc hién, va chua ting dugc s dung dé bao vé bat ky

hoc vi nao trude d6. Moi su hd trg trong qua trinh thyc hi¢n dd an da duoc ghi nhan, va

céc tai liéu tham khao déu duoc trich dan 13 rang, tuan thi quy dinh va dugc phép cong

bo.

Sinh vién thuec hién 1 Sinh vién thuec hién 2

Nguyén Lé Tan Thién Nguyén Hoang Tién Trung
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MO DAU

1. Ly do chon dé tai:

Trong bdi canh cong nghiép héa — hién dai hoa dang dién ra manh mé, viéc ing
dung cac cong nghé tr dong hoa vao cac linh vuce doi séng va dich vu giai tri ngdy cang
tré nén phd bién va can thiét. Trong d6, hé thong giao dién Human Machine Interface —
HMI déng vai trd quan trong trong viée giam sat, didu khién va van hanh cac hé thong
k¥ thuét phirc tap, dic biét 13 trong cic moi trudong yéu cdu sy an toan, chinh xac va hiéu
qua cao nhu cong vién nudc.

Vi cong vién nude 1a mot t6 hop giai tri phuc tap, bao gom nhiéu khu vuc hoat
dong déng thoi voi cac thiét bi van hanh tu dong nhu bom nudc, cam bién muc nudc,
hé théng loc, chiéu sang, va cac co cAu an toan. Viéc trién khai mét giai phap HMI hi¢u
qua khong chi gitip t6i wu hoéa hoat dong van hanh, ma con goép phan ning cao trai
nghiém nguoi dung, ddm bao an toan va tiét kiém chi phi bao tri.

2. Muc tiéu dé tai

Pé tai duoc thyuc hién véi myc tidu khao sat, danh gia va dé xuat giai phap ung
dung phan mém HMI Unifield trong viéc xay dung mot hé thong diéu khién va gidm sat
t61 wu cho cong vién nudc. Thong qua do, dé tai mong mudn lam rd tiém ning ctia viée
tich hop HMI hién dai vao hé thdng van hanh thuc té, ddng thoi cung cdp co so tham
khao cho cac ung dung tuong ty trong nganh cong nghiép giai tri.

3. Pham vi dé tai

Pham vi cong viéc: Tim hiéu tong quan vé hé thong SIMATIC HMI Unified va
phan mém thiét ké WinCC Unified. Nghién ctru giao tiép gitta HMI Unified v6i PLC
Siemens (vi du: ET200SP, S7-1200, S7-1500). Thiét ké giao dién HMI truc quan dé
giam sat va diéu khién céc thiét bi trong cong vién nudc nhu: HE théng bom nudc, hé
théng loc nudce, gidm sat mic nudce, chat luong nudc.

Pham vi thoi gian: 24/02/2025 dén ngay 08/06/2025.
4. N0i dung thuc hién

No6i dung thuc hién trong du dn dugc chia lam 5 phén chinh twong tng véi 5
chuong trong bo céo va sé& c6 thém 1 chuong dé tong két lai qua trinh

Chuong 1: Tong quan vé hé thong diéu khién giam sat

Chuong 2: Tong quan vé hé thong cong vién nude

Chuong 3: Hé théng cac phong diéu khién tro choi

Chuong 4: Thiét ké hé thong HMI/SCADA vé&i SIMATIC Unified

Chuong 5: Két qua trién khai va danh gia
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Chuong 6: Két luan
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Chuong 1: TONG QUAN VE HE THONG PIEU KHIEN GIAM SAT

1.1. Giéi thi¢u chung

Hé thdng diéu khién va giam sat 1a mot t hop cac thiét bj phan cimg va phin mém
duoc thiét ké nham giam sat trang thai, thu thap dir li¢u va diéu khién hoat dong cua cac
thiét bi hodc qua trinh cong nghiép. Muc tiéu chinh cua hé théng nay 1a dam bao hoat
dong on dinh, an toan va hiéu qua cua hé théng san xuat hodc ha tﬁng k¥ thuat. Mot hé
thng diéu khién giam sat thuong bao gdm céac phan chinh sau:

e Thiét bi dau vao (Input Devices): Bao gdm cac cam bién do ludng cac dai luong
vat Iy nhu nhiét dg, ap sut, luu luong, muc, tdc do, v.v.

e B0 diéu khién (Controller): C6 thé 1a PLC (Programmable Logic Controller),
DCS (Distributed Control System), hodc cac vi diéu khién (Microcontroller). Bo
diéu khién s& xir 1y dir liéu dau vao va dua ra quyét dinh diéu khién phu hop.

e Thiét bi dau ra (Output Devices): Gom céc co cdu chap hanh nhu van, dong co,
role, bién tan,...thuc hién tac dong vat Iy Ién hé théng.

e Hé thdng giam sat (HMI/SCADA): Giao dién nguoi - may (HMI) hodc hé théng
diéu khién giam sat va thu thap dir liéu (SCADA) cho phép ngudi van hanh theo
ddi, diéu khién va phan tich hoat dong ctia hé thong.

1.2. Khai niém vé hé thong SCADA va HMI
1.2.1. Gidi thigu hé théng SCADA

SCADA (Supervisory Control and Data Acquisition) 13 mot hé thdng diéu khién
giam sat va thu thap dir li€u, dugc st dung rong rai trong cac linh vuc cong nghi¢p nhu
dién, nude, dau khi, giao thong va san xuit. Muc tiéu chinh ctia SCADA la quan ly,
giam sat va diéu khién cic qua trinh cong nghiép ¢ quy mo 16n thong qua viéc thu thap

dir liéu tir cac cam bién va thiét bi diéu khién trong thoi gian thuc. [1]
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Hinh 1.2.1 Kién tric va so d6 khéi cia hé théng SCADA

Céc thanh phan chinh cua hé théng SCADA bao gom:

e Cip 0 (cap thiét bi hién truong): c6 cac thanh thanh phan nhu cam bién, bo
chuyén ddi tin hiéu, cong tic,....vdi chirc nang 1a thu thap tin hiéu vat 1y
nhu nhiét do, ap suat, muc nude va thue hién diéu khién co ban

e Cip 1 (cap diéu khién cuc bd): gdbm c6 PLC, RTU,... véi chic ning xir 1i
tin hiéu tur cép 0 hoat dong diéu khién tyu dong tai chd.

e Cip 2 (cp van hanh): gdbm c6 may tinh giam sat, may chi cuc b, ...

e Cip 3 (cip quan Iy): gdbm may chu giam sat, may tinh phdi hop giam sat

e Cip 4 (cip cloud): gdbm may tinh trung tAm, may chu trung tim

1.2.2. Gidi thi¢u vé HMI

HMI (Human-Machine Interface) 13 thanh phan ctia hé thong SCADA cho phép
con ngudi twong tac véi hé thong diéu khién tu dong. Thong qua HMI, ngudi van hanh
6 thé quan sat trang thai hoat dong cua h¢ théng, diéu khién thiét bi, nhan canh bao va

theo dai dir liéu theo thoi gian thuyc.
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Hinh 1.2.2 Human-Machine Interface

HMI c6 vai tro trong viéc:

e Giao tiép véi PLC: HMI két ndi voi PLC dé nhén di liéu (nhu tin hiéu cam
bién, trang thai thiét bi) va gui 1énh diéu khién (nhu bat/tit dong co, diéu
chinh nhiét do...).

e Hién thi thong tin: Trinh bay trang thai van hanh, bao 16i, thong tin quy
trinh dudi dang d6 hoa truc quan, gitip nguoi van hanh dé hiéu va thao tac
nhanh chéng.

e Picu kién qua trinh: Cho phép ngudi dung nhap cac gia tri dat (Setpoint),
khoi dong/dimg thiét bi, chuyén ché d6 van hanh, ...

e Ghi nhat ky va luu trtr di¥ liéu: Ghi lai lich sir canh bao (alarms), su kién
(events), dit li¢u van hanh,... phuc vu cho viéc phan tich va bao tri.

SCADA va HMI c6 lién quan chit ché voi nhau va thuong dugc nhic dén trong
cing mot bdi canh vi ca hai déu 1a mot phan cua hé théng kiém soat cong nghiép 16n
hon, nhung mdi hé théng déu cung cdp cac chirc ning va co hoi khac nhau. Trong khi
HMI tap trung vao viéc truyén tai thong tin truc quan dé giup ngudi dung giam sat quy
trinh cong nghiép, thi hé théng SCADA c¢6 kha nang thu thap dir liéu va van hanh hé
thdng kiém soat 16n hon. Khong giong nhu hé théng SCADA, HMI khong thu thap va
ghi lai thong tin hodc két ndi voi co so dit lidu. Thay vao d6, HMI cung cip mét cong

cu giao tiép hiéu qua hoat dong nhu mot phan cta hodc cung v6i hé théng SCADA [2]
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1.2.3. Moi lién hé giita PLC — HMI — SCADA trong diéu khién cong nghiép

PLC (Programmable Logic Controller) 13 trung tam diéu khién ty dong, thyc hién
cac thuat toan diéu khién dua trén dit liéu thu thap tir cac cam bién hién truong. NO Xt
1y theo thoi gian thuc va didu khién cc co cAu chap hanh nhu van, dong co, dén,...

HMI s& két ndi truc tiép dén PLC giup ngudi van hanh c6 thé:

e Quan sat thong s qua trinh (nhiét do, ap suat, mic nudc,...)

e Nhan canh bao su ¢ (den bao do, coi,...)

e Thay ddi tham sb cai dat (vi du: tdc do dong co, ngudng ap suét,...)

e Thuec hién thao tic diéu khién bang tay thong qua man hinh cam tng hodc
nat bam.

SCADA 12 hé thong bao quat, c6 thé két noi v6i nhiéu PLC/HMI dé:

e Thu thap dit li¢u tur nhiéu diém hoic khu vuc khac nhau trong nha may.

e Ghi log dir li€u, tao bao cao, luu trit lich st va hién thi xu huodng.

e Giam sat va diéu khién hé thong tir xa qua mang cong nghiép hoic mang
LAN/internet.

e Cung cip cong cu phan tich, hd trg bao tri va ti wu hoa hé thong.

Tom lai, PLC, HMI va SCADA khong hoat dong riéng 1¢ ma lién két chat ché voi
nhau dé tao thanh mot hé théng tu dong hoan chinh. PLC 14 “bd ndo”, HMI 1a “giao
dién”, con SCADA 14 “trung tim diéu phdi va giam sat”. Su phdi hop giita ba thanh
phan nay gitp ning cao tinh hiéu qua, an toan va kha ning giam sat trong san xuét cong

nghiép hién dai.

W M- o)
_________ e ¥ ¥

oonter Station | Roduper et 2 EETR=ALPARS

Hinh 1.2.3 Lién h¢ gitta HMI-SCADA-PLC
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1.3. Cau triic va chirc ning ciia SIMATIC HMI Unified
1.3.1. Cdc thanh phin trong h¢ sinh thdai SIMATIC Unified
1.3.1.1. SIMATIC WinCC Unified (Software Platform)

WinCC Unified Id mot phin mém dung dé thiét ké giao dién HMI (Human
Machine Interface) va SCADA (Supervisory Control and Data Acquisition). N6 dugc
phat trién boi Siemens va 1a mot phan ctia bd cong cu téng thé TIA Portal (TIA Portal).

N6 cho phép ngudi dung tao ra cac giao dién dd hoa twong tac dé diéu khién va
giam sat cac hé théng ty dong héa trong cong nghiép. Phan mém nay duoc thiét ké dé
hoat dong trén nén tang web sir dung cac cong nghé nhu HTML3, SVG va JavaScript,
cho phép truy cép tir xa va két ndi linh hoat voi cac thiét bi va hé théng khac nhau.
WinCC Unified cung cép cac tinh nang manh mé€ nhu quan ly dit li€u, xur 1y canh bao,
I trir va xudt bao cdo, va hd trg cac tinh niang nhu User data Type, User Faceplate va

Popup Window dé tao giao dién tuy chinh va linh hoat. [3]

Hinh 1.3.2 SIMATIC WinCC Unified

1.3.1.2. SIMATIC HMI Unified Comfort Panels

Siemens cung cap SIMATIC HMI Unified Panels, duoc thiét ké cho cac khai niém
van hanh sang tao va chuyén ddi ky thuat sd. Cac panel nay c6 tinh ning van hanh da
cham, tich hop cac may khach web dé truy cip tir xa va hd trg cho cic ung dung
Industrial Edge. Chung c6 san trong cac phién ban Basic va Comfort, véi Comfort
Panels cung cip chirc nang va tinh linh hoat tién tién hon. Cac panel dugc thiét ké dé sir
dung trong mdi trudng cong nghiép khic nghiét va co cac tily chon thiét ké hop vé sinh.

[4]
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Hinh 1.3.1 SIMATIC HMI Unified comfort panel

1.3.2. Gidi phap wng dung ciia SIMATIC HMI Unified

SIMATIC HMI Unified Comport Panels cung cép cho ban moi su tu do va tuy
chon ban can dé trién khai cac khai niém van hanh sadng tao cuia minh. Ngoai hi¢u suit
duoc cai thién dang ké, ngudi dung con dugce huong loi tir nhitng kha ning moi cua
bang diéu khién két hop voi phan mém truc quan SIMATIC WinCC Unified ciing nhu
kha ning mé rong chirc ning bang cac Gmg dung théng qua chirc ning Industrial Edge
duoc tich hop san. [4]

e Nhiing cai tién ndi bat d& nhan théy:

Tinh than thién v&i ngudi ding thong qua kha ning doc tt cling nhu mau séic ruc
rd hon va dd twong phan cao ciia man hinh.

Tang hiéu sudt phan cimg ciing nhu gidi han hé thong cao hon cho cac tmg dung
16n hon dang ké dua trén hé thong bang diéu khién so véi trude ddy. Mic d6 bao mat
cong nghé thong tin cao dé bao vé hé thong chdng lai cac cudc tin cong cuia tin tic thong
qua hé diéu hanh doc quyén.

Hinh anh hoa dua trén SIMATIC HMI Unified, hé théng hinh anh hoa dua trén
web méi trong TIA Portal danh cho cac giai phdp c6 kha nang mo rong tir cac trng dung
cAp may dén cac giai phap SCADA phan tan.

Céc yéu cau cu thé cta dy 4n c6 thé duoc thuc hién nhanh chong va dé dang nho
chtrc nang Industrial Edge tich hop giup mo rong dé dang chirc ning tiéu chuan thong

qua tng dung.
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Chtrc nang tich hop cho moi kich c& thiét bi tir 7 dén 22

SIEMENS SIMATIC HMI

WinCC Unified project

Hinh 1.3.4 Man hinh SIMATIC HMI UNIFIED

1.3.3. Cic tinh ndng ciia tém Unified Comfort
1.3.3.1. Pinh dang lip dat

Lép dat va van hanh ¢ dinh dang ngang va doc. Pinh dang twong ing phai dugc
chon trong qua trinh cu hinh giao dién ngudi dung. Hudng hién thi cling phai duoc thay
d6i thay doi trong bang diéu khién ciia thiét bi HMI.
1.3.3.2. Man hinh

Man hinh TFT & do phan gidi cao dinh dang man hinh rong vi 16 triéu man. Goéc
nhin rong, c6 thé chinh do sang tir 10 dén 100%.
1.3.3.3. Phin mém

Vi céac kha nang trinh duyét Web dé hién thi cac trang Internet, xem tai liéu PDF,
chinh stra cho céc tai lieu Word, Excel va cac dinh dang khac mang dén sy thuan tién
cho nguoi st dung thuan tién kiém tra hodc doc tai liéu. Bén canh do, phén mém chay
thot gian thyc véi chire nang ghi nhat ki va viét tap 1énh, chuin doan hé théng cho by
didu khién SIMATIC (nghia 1a khong can thiét bi lap trinh bd sung), hién thi xu

huong,....
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1.3.3.4. Luwu triv dir liéu

C6 2 khe cam thé nhé bao gdm mét khe cam “thé nhé dit liéu” dé luu trix dit liéu
nguoi dung va mot khe cam “thé nhG hé théng” dé st dung khai niém dich vu cho don
gian ho4 tai van hanh trong trudng hop bao dudng. Dir liéu ciia du 4n va cai dat thiét b
dugc cap nhat lién tuc trén thé nhd hé théng. Nén st dung thé nh¢ SIMATIC SD c6
dung lugng 32GB tré 1én.
1.3.3.5. Bdo vé dit liéu

V& cac nguyén tic bao vé dit liéu, dic biét 1a cac yéu cau vé viéc giam thiéu dir
liéu (quyén riéng tu theo thiét ké). Diéu ndy c6 nghia 13 dbi voi san pham SIMATIC
nay: San pham khéng xtr 1y/luu bét ky thong tin ca nhan nao, ma chi lvu dit liéu chirc
ning k¥ thuat (vi du: ddu thoi gian). Néu ngudi dung lién két dit liéu nay véi dir lidu
khac (vi du: ké hoach ca) hodc néu nguoi dung luu théng tin ¢ nhan trén cung mot
phuong tién (vi du: 6 cting) va do d6 tao ra mot tham chiéu c4 nhan trong qua trinh nay,

nguoi ding phai dam bao dép ung cac nguyén tic vé bao vé dir licu. [4]
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Chwong 2: TONG QUAN VE HE THONG CONG VIEN NUOC

2.1. Dit vén dé

Cong vién nuoc 1a mot loai hinh vui choi giai tri dugc dong ddo ngudi dan & moi
d6 tudi, ting 16p va giGi tinh yéu thich. V&i hé thong trd choi phong pht nhu méang truot
nudc, van trugt, dudng truot xoan bc,... cung voi cac khu vuc thu gian nhe nhang nhu
ho boi, bé song nhan tao hay dong song ludi, cong vién nudc mang lai cam giac sang
khoai, vui twoi va tran ddy ning luong cho ngudi tham gia. Chinh sy da dang vé kién
tric, chu dé va hinh thire van hanh da khién mo hinh nay ludén tao duoc suc hut mai la,
mang dén nhiing trai nghiém khac biét qua ting trd choi va timg 1an st dung.

Tuy nhién, dé tao nén nhirng trdi nghiém d6 mot cach an toan, lién tuc va hi¢u qua,
phia sau 13 ca mot hé théng ky thuat phirc tap — didc biét 1 hé thong bom va xu 1y nude.
Nudc khong chi can sach va an toan ma con phai duge cung cip on dinh véi luu luong,
ap luc va thoi gian chinh xac dé dam bao hiéu tng van hanh cua timg trd choi. Piéu nay
doi hoi mot hé théng diéu khién va giam st co tinh 6n dinh cao, d& kiém soat va c6 kha
nang van hanh lién tuc khong gian doan.

Trén thuc té, qua khao sat nhitng nim gan déy, nhiéu cong vién nudc van dang gip
phai mot s6 van dé trong viéc giam sat va diéu khién hé théng bom nhu: do tin cay
khong cao, kho khin trong kiém soat chat luong nude, nguy co hong hoc hé thdng loc
hozc mét dit liéu thoi gian thuc, thiéu kha ning du phong va khong thé phat hién sy ¢b
tir xa kip thoi. Nhitng han ché nay anh hudng truc tiép dén chét luong dich vu va trai
nghiém cua khach hang.

Xuit phat tr nhu cau thuc té do, dé tai cua ching em dugc thuc hién, nham xay
dung mdt mo hinh diéu khién — giam sat hién dai, 6n dinh va thong minh. Viéc img dung
nén tang SIMATIC HMI Unified ctia Siemens khong chi gitip nang cao kha ning van
hanh va quan 1y hé thdng nudce trong cong vién, ma con mo ra hudng tiép cdn méi trong

viéc s0 hoa va tu dong hda cac mo hinh gidi tri cong cdng hién dai.
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Hinh 2.1.1 Coéng vién nudc

2.2. Mo ta so dd cong nghé

So d6 P&ID nay s& mé ta cho ngudi van hanh biét dugc quy trinh van hanh cia
céc thiét bi trong hé théng loc.

e Filtration Flow Complex 1:

Bé can bang (Balance Tank) c6 vai tro chtra lugng nudc chua qua xir 1i dugc cung
cip boi cac muong (Bottom Drains) va rinh nuéce (Gutter) thong qua cac duong 6ng.
Néu luong nude tir cac muong va ranh nude khong cung cdp du cho bé can bing thi
ngudn nudce nhan tao (Potable Water Supply) s& bu dip luong nude thiéu tir ngudn nudce
tur nhién dé dam bao lugng nudc trong bé can bang mot luong nude co thé sir dung.

Khi nguoi van hanh khéi dong bom loc P-101(Treatment Pump) thi nudce tur bé
can bang s& duoc hut théng qua dudng dng rdi di qua bo xir 1i loc rac (Basket Strainer)
sau d6 nudc s& duge di vao hé thong loc F-101 (RM Filter).

Trong hé théng loc F-101 gdm c6 ludi loc va bot loc, may nén khi AC-101 (Air
Compressor) s€ suc bot loc bam vao ludi loc tir d6 nude sach s€ dugce tao ra. Khi dé may
bom ho4 chat CC-101 (Chemical Controler) sé bom cac hod chat 1a Axit va Clo hoa vao
lugng nudc sach moi dugc tao ra dé lam sach hoan toan truée khi chay vao bé tai khu
tro choi 1.
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I ll::.

Hinh 2.2.1 So d6 P&ID Filtration Flow Complex 1

e Feature Flow Complex 1
Cac bom c6 nhiém vu hit nudce tir cdc muong, nude tur do6 s€ di qua bo xur li rac

sau d6 nude s& dugc phan bo tuy theo mdi bom dén cac khu vire trong khu trd choi 1.

GVHD: TS. Nguyén Khanh Quang 13

SVTH: Nguyén Lé Tan Thién, Nguyén Hoang Tién Trung



Nghién ciru tmg dung giai phap SIMATIC HMI UNIFIED cho diéu khién va gidm sat cong vién nudc

| GAT

[1.

k1)

Hinh 2.2.2 So d6 P&ID Feature Flow Complex 1

2.3. Yéu cau diéu khién va giam sat
2.3.1. H¢ thong cam bién va diéu khién

Hé théng cam bién dong vai tro thiét yéu trong viéc thu thap di liéu van hanh, bao
gom céc thong s6 nhu ap suat nude, nhiét do, luu luong dong chay, va muc nude. Dit
lidu tir cam bién duoc truyén vé bo diéu khién 1ap trinh PLC — mdt thiét bi diéu khién tu
dong c6 db tin cay cao, chiu trach nhiém xir Iy thong tin va kich hoat cac 1énh diéu khién
tuong tmg. Viéc tich hop bién tan giup diéu chinh toc d6 dong co may bom tuy theo nhu
cau thyc té, qua d6 t6i wu hoa niang luong st dung va giam hao mon thiét bi. Su két hop
giita cam bién, PLC va bién tan mang lai kha nang diéu khién thong minh, 6n dinh va
linh hoat cho toan bo hé théng cap thoat nude trong cong vién.
2.3.2. Diéu khién tw dong

Trong cac thiét bi tro choi nuée hién dai, hé théng diéu khién tu dong dong vai tro
then chét trong viéc dam bao van hanh 6n dinh, an toan va hiéu qua nang lugong. Hai
chtic niang quan trong trong hé thong nay bao gom: Tu dong khoi dong va dimg bom:
Hé thong diéu khién cho phép may bom nudc duge khoi dong hodc ding lai mét cach
tu dong dua trén tin hidu dau vao tir cic cam bién mirc nudce, ap suat hodc luu luong,
ciing nhu theo chu trinh van hanh d3 1ap trinh sdn. Viéc str dung khoi dong mém (soft
start) giup giam dong dién khoi dong, han ché hién tuwong sdc co hoc va ting tudi tho
cho thiét bi. Diéu khién toc d6 bom: Dé diéu chinh luu luong nudce phi hop véi yéu cau

SVTH: Nguyén Lé T4an Thién, Nguyén Hoang Tién Trung GVHD: TS. Nguyén Khanh Quang 14



Nghién ciru tmg dung giai phap SIMATIC HMI UNIFIED cho diéu khién va gidm sat cong vién nudc

van hanh cua ting trd choi (vi du nhu mang truot, voi phun, sing nuée, v.v.), hé thong
st dung bién tan (inverter) dé kiém soat tbc do quay cta dong co bom. Nho d6, khong
chi dam bao hiéu quéa hoat dong ma con gbép phan tiét kiém ning luong va giam tiéng
dn trong qua trinh van hanh.
2.3.3. Giam sat tir xa

Hé thong diéu khién cua cong vién nudc duoc tich hop chirc ning giam sat tir xa,
cho phép nhan vién k§ thuat theo ddi tinh trang hoat dong ctia cac may bom va thiét bi
qua mang Internet, moi lic moi noi. Viéc nay khong chi nang cao hi¢u qua quan 1y ma
con gitp phan tng kip thoi véi cac su ¢d, giam thiéu thoi gian gian doan hé thdng. Bén
canh d6, hé théng con hd tro gidm sat va didu khién truc tiép théng qua cac man hinh
giao dién nguoi — may (HMI) duoc lap dat tai cac tram trung tim. Giao dién HMI duoc
xay dung than thién v&i ngudi dung, truc quan va dé thao tac, gitp nhan vién dé dang
theo doi cac thong sé van hanh, diéu chinh thiét bi cling nhu dua ra quyét dinh tic thi
trong qua trinh van hanh hé thong.
2.3.4. Lwu triv dir liéu

Toan bo dit liéu van hanh tir cac thiét bi nhu bom, cam bién, bién tan va hé théng
canh bao duogc luu trir ty dong theo thoi gian thyc thong qua céac thiét bi luu trit ndi bo
hodc két ndi dién toan dam may. Dt liéu nay bao g@)m nhat ky hoat dong, bao cio 16i,
muec tiéu thu dién nang va thong tin vé tinh trang thiét bi. Viéc luu trir dit liéu khong chi
hd trg cho cong tac bao tri dinh ky ma con gitip phan tich xu huéng hoat dong dé t6i wu
hoa hé théng. Ngoai ra, cac bao cao dugc trich xuét tir hé théng dit liéu c6 thé phuc vu
cho muc dich kiém toan, cai tién k¥ thuat hodac lam can cur danh gia hiéu qua van hanh
theo thoi gian.
2.3.5. An toan va bdo vé

An toan ludn 13 yéu t6 vu tién hang diu trong qua trinh van hanh cong vién nudc,
dic biét 1a khi lién quan dén dong dao khach hang, bao gém ca tré em. Hé théng duoc
thiét ké dé phat hién sém cac su ¢d nhu 10 ri nuée, ap suat bat thuong, hodc hu hong
thiét bi, tir &6 phat ra canh bao tirc thi dén trung tim diéu khién.

Ngoai ra, hé théng con co6 kha nang theo doi mat do khach tai tirng khu vuc qua
camera hodc cam bién dém nguoi, hd trg nhan vién diéu phdi hop 1y nham tranh tinh
trang qua tai, chen lan. Piéu nay khong chi dam bao an toan vé mit k¥ thuat ma con

nang cao trai nghiém va su hai long ctuia khach hang khi tham gia cac hoat dong vui choi.
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Chuong 3: HE THONG CAC PHONG PIEU KHIEN TRO CHOI

3.1. Luwa chon thiét bi cAu hinh
3.1.1. ET200SP
ET 200SP 1a thiét bi ngoai vi phan tan cuia Siemens, dugc xem la mot hé théng 1/0
module, linh hoat cao. Thong qua cidc module giao dién, né co thé trao d6i dir liéu cua
cac module /0 dugc két ndi véi PLC cép cao hon. ET 200SP thuong dugc sir dung
trong nhirg h¢ thong diéu khién phan tan c6 nhiéu thiét bi va han ché vé khoang cach,
khong gian..
Chtrc ndng chinh ET200SP:
e Thu thap va diéu khién I/O: doc tin hiéu tir cam bién, diéu khién thiét bi dau ra.
e Két ndi truyén thong cong nghiép: sit dung Profinet/Profibus dé giao tiép voi
dau ra.
e Phan tan diéu khién: dat gin may moc dé giam day dan, giam nhiéu, ting hiéu
sudt. [5]

Hinh 3.1.1 ET200SP
3.1.2. Bién tin G120X

Bién tan 1a thiét bi lam thay doi tan s6 dong dién dat 1én cudn day bén trong dong
co va thong qua do6 c6 thé diéu khién toc do dong co mot cach vo cap, khong can ding
dén cac hop sd co khi. Bién tan st dung cac linh kién ban din dé dong ngat tuan ti dong

dién dat vao cac cudn day ctia dong co dé lam sinh ra tir trudng xoay lam quay dong co.
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Bién tan SINAMICS G120X la dong bién tan chuyén st dung cho tng dung bom
quat dang dugc nhiéu khach hang tin chon nhd vao nhiing tin nang wu viét, do bén cao,
kha nang két ndi linh hoat va tdi wu hiéu suat.

Chtrc ndng chinh cua G120X:
e Thiét ké chuyén biét: Chéng bui/am tdt, chiu dugc moi truong khéc nhiét
e Giao tiép da dang: PROFINET, Modbus RTU
e Chuyén su dung cho ung dung xtr li nudc va HVAC [6]

<
=7
0
n
Q
5
Z
1)

Hinh 3.1.2 Bién tin SINAMICS G120X
3.1.3. Module DQ 8x24VDC/0.54
Module DQ 8x24VDC/0.5A dung dé diéu khién cac thiét bi chap hanh trong hé

thdng diéu khién ty dong, vi du:

e Dén bao (bat/tit)

e Relay, contactor

e Van dién tu

e Coibao

e Motor nhé (DC) hoic cac thiét bi nhén tin hiéu s on/off [7]
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Hinh 3.1.4 Module DQ 8x24VDC/0.5A

3.1.4. Module DI 16x24VDC
La module gdm 16 ngd vao s6 (c6 thé nhan 16 tin hidu digital khac nhau), sir dung

tin hi¢u 24VDC, dung dé nhan biét cac tin hiéu nhi phan tir thiét bi ngoai vi
Module nay dugc gén vao PLC dé doc tin hiéu tur:
e (Cong tic hanh trinh
e Nut nhin dimg khén cép

e Cam bién quang [8]

a
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"

Hinh 3.1.3 Module DI 16x24VDC
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3.1.5. Server Module

La mot by phan cudi cung trong viéc thiét 1ap mot tram ET 200SP. N6 cung cép
cac kep gitt chi du phong, va dugc str dung dé 1ap dit cac module khac trén thanh DIN
Rail ctia tram va 13 yéu t6 can thiét dé két ndi va giao tiép giira cac phan khac cua tram,

dam bao hé théng hoat dong on dinh va chinh xac.

Hinh 3.1.5 Server Module

3.2. Kién tric h¢ thong
3.2.1. So dé két noi giiva PLC — Unified Panel — Wincc ciia hé thong

Unified Panel 1a mot loai giao dién HMI (Human Machine Interface) thé hé méi
cua Siemens, thugc dong SIMATIC HMI Unified Comfort Panel trong hé sinh thai
SIMATIC Unified System. N¢ gitp giam sat, hién thi trang thai va diéu khién truc tiép
cac thiét bi thong qua man hinh cam tng bang cach ldy dir liéu tir PLC dé hién thi cho
nguoi van hanh.

Wince (Windows Control Center) 13 cong cu dung dé thiét ké, ciu hinh va giam
sat tir xa cac thiét bj trong hé thdng, bao gdm ca Unified Panel va PLC, c6 thé chay trén
may tinh cong nghiép (IPC) hoic server SCADA. N6 ¢6 chire ning tao cac d6 thi, canh
bao, luu trit dit liéu, bao céo va diéu khién giao dién chuyén sau.

Ngoai ra con c6 Scalance X 1a dong thiét bi mang cong nghiép (Industrial Network
Devices) chuyén dung trong cac hé thong tu dong hoa va SCADA, giup tao ra ha tang
truyén thong manh mé& va dang tin cay giita cac thiét bi nhw PLC, HMI, IPC, cam bién,
may moc,... V&i kha ning lam chuyén mach s& gitp két ndi va quan 1y ludng dit liéu
giira cac thiét bi trong mang cong nghiép (Ethernet/PROFINET).
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SC-CCR-1 SC-CCR-2 SERVER WinCC
SCALANCE XB2.. SCALANCE XB2. . SIMATIC PC 5tat.__ RT Prof

== Jo

5C1-1 HMIT
SCALANCE XBZ.. MTP1200 Unifie._..

F
lTi |

ET1-1
CPU 15105P-1 PN (G}

S5C1-2
SCALANCE XB208

Hinh 3.2.1 So d6 két ndi cac thiét bi ctia hé thong

3.2.2. Giao thirc truyén thong
Profinet (thuong dugc viét thanh 1a PROFINET, nhu mat tir viét tat cua Process
Field Net) 1a mot tiéu chuan k¥ thuat cong nghiép dé truyén dit liéu qua Ethernet cong
nghiép, duoc thiét ké dé thu thap dir liéu tir va diéu khién thiét bj trong cac hé thong
cong nghiép, véi stec manh dic biét trong viée cung cap dit liéu theo han ché thoi gian
chat ché. [10]
e Uu diém cua giao thuc:
% Tdc do truyén dir liéu cao
Profinet sir dung Ethernet cong nghiép, hd trg téc do truyén 1én dén 100 Mbps hoic
hon. Pép tmg t6t cho cac tng dung yéu cau thoi gian thuc, nhu diéu khién chuyén dong,
robot,...
% Truyén thong thoi gian thuc (Real-Time)
Profinet c6 cac ché do RT (Real-Time) va IRT (Isochronous Real-Time), gitup dap
ing cac tac vu doi hoi do tré thap va do chinh xéac cao (duéi 1 ms hodc micro gidy véi
IRT).

¢ Tinh linh hoat va mé rdng cao
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D& dang mé rong, cdu hinh va tai ciu hinh hé thdng khi cin ma khong phai thay

d6i hé thong mang nhiéu. HJ trg nhiéu topology mang nhur: line, star, ring, ...

3.3. Luu do thuit toan va nguyén li hoat dong ciia cic bom
3.3.1. Phong diéu khién khu tro choi 1
3.3.1.1. Lwu dé thudt todn

e Filtration Flow Complex 1 (Group start)

FILTRATION FLOW COMPLEX 1

GROUP START
COPRATON SELECT
CHANGE AUTO MODE,
CHANGE ALL MODE F0R AL
£ NOTE®
[ SQUIPMENT TO AUTO MODS l s

CONDITION: SEENOTE"L

——— SEAD = Ol

FILTRATION FLOW F-101
COMPLEX 1 GROUP CONTROL

OOFRATOR SELECY
GROUP START

GROUP START = ON {GREEN)

l o
YES  AC-L0L START/STOS
CONTACY « ON AL DL = STANT
o]

CHANGEAUTO|  copmpteTen

CONDITION:

MODE
3 NO
MK
CONDITION
VES  PRIMARY PUNP START/STOP NOTE*1
CONTACT = ON .
r o
LEVEL
AUTO NOT NOT NOT
H &= B T WITC
I B A0« START, SPEED & % (T4 ] EQUIPMEN MOCE S:I'T.—H FALT | EMS ACTIVE
NOHIGH
- .
AC-101 v
CONDITION CONDITION
YIS FRRUNS-108 = ON Y& remunN P01 - OFF P-201 v
b . '
RDOM1-FSH v
80 Vi-101 v
X r - .
CONDITION £50-101 v
yes  FREMAN SWITCH
CONTACT = ON ESD-102
£50-103
CC-101 v ONSOOMER ENATLS I CC- 301 = OFF POWER ENARE I TES: TO BE SET IN COMMISIONING

NOTE 1: SPEED SETPOINT OF TREAMENT PUMP DEPENDS ON
- FILTER MOOE CONTACT = D => SETPOINT = PRECOAT SPEED SEPOINT
- FILTER MOOE CONTACT = 1 »> SETPOINT = FILTRATION SPEED SEPOINT

i—’@:uvw»l-n.ll\|l<u5”4|

Hinh 3.3.1 Luu db thuat toan Filtration Flow Complex 1 (Group Start)

e Filtration Flow Complex 1 (Group stop)
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@ FILTRATION FLOW COMPLEX 1
GROUP STOP

Y
OPERATOR SELECT,
GROUP 5TOP
>
Lall
A

P-101=S5TOP

CONDITION:

YES  FBRUNP-101=OFF

CC-101= OFF POWERENABLE

Y

AC-101=5TOP

[
L

—| CLEAR ALL MEMORY OF SEQUENCE

Hinh 3.3.2 Luu db thuat toan Filtration Flow Complex 1 (Group Stop)
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e Feature Flow Complex 1 P-110 To P-114 (Group Start)

FEATURE FLOW COMPLEX 1
P-110TO P-114 GROUP START
\\ NGO VAN HANH /
CHON AUTO MOOE

nuw 001 onf DO ciia TAT cAcAC
THIET I SANG AUTD MODE

<m>_—b @ READY = OFF (GRAY)

CONDITION: SEENOTE"]

> READY = ON (GREEN)
YES
v
NOUDN VAN HANH
CHON GROUP START
»{ no
; ®

I P-330 = STAHRT, SPFFD = % (THS)

SHEE NOTE"1

;
B

FEATURE FLOW COMPLEX 1
| pass-stasmsoeso. wpmes) | P-110 TO P-114 GROUP CONTROL
GROUP START READY
DELAY 155
GROUP STOP
y
[ P112 « START, SPEED » _% (TBS) |
MODE
DELAY 155
NOTE'1
LEVEL
ATO NOT | MOT | wOT
EQUIPMENT SWITCH . ) )
| 132 = START. SPEE0 = % (T8%] | wooe | el | I | ewe | acive
P110T0 ,
P14 N v
DOELAY 1558
V5110to J
VS 114
650101 v
I P-114 » START, SPL50 » _% (THS) | £50-100 J
£50-103 v
DELAY 25 ROOM1-FSH v

> COMPLETED « ON(GREEN)  NOTE 1; SPEED SETPOINTOF TREAMENT PUMP DEPENDS ON:
- FILTER MODE CONTACT = 0 = SETPOSNT = PRECOAT SPEED SEPOINT

FILTER MODE CONTACT = 1 <> SETPOINT = FILTRATION SPEED SEPOINT
END

brf

Hinh 3.3.3 Luu db thuat toan Feature Flow Complex 1 P-110 To P-114(Group Start)

SVTH: Nguyén Lé Tan Thién, Nguyén Hoang Tién Trung

GVHD: TS. Nguyén Khanh Quang

23



Nghién ciru tmg dung giai phap SIMATIC HMI UNIFIED cho diéu khién va gidm sat cong vién nudc

e Feature Flow Complex 1 P-110 To P-114 (Group Stop)

m FEATURE FLOW COMPLEX 1
FP-110TO P-114 GROUF 5TOF
MG VAN HAMH
CHON GROUP STOP
= @ GROUP START = OFF (GRAY)

‘ = GROUP STOP = OMN (RED)

| P-110 = STOP |

DELAY 55

i

| P-111 = 5TOP |

DELAY 55

i

| P=112 = STOR |

DELAY 55

4

| P-113 = STOP |

DELAY 55

“ —

| P-114 = 5TQP |

DELAY 25

o COMPLETED= OFF (GRAY)
= GROUP STOP = OFF (GRAY)

= | CLEAR ALL MEMORY OF SECIUEMNCE |

EMND

it

Hinh 3.3.4 Luu db thuat toan Feature Flow Complex 1 (Group Stop)

3.3.1.2. Nguyén li hoat dong
e Filtration Flow Complex 1 (Group Start)

Néu nhin nat van hanh tyu dong thi cac thiét bi trong Filtration Flow Complex 1
chuyén sang ché do ty dong. Pau tién kiém tra xem dén READY c¢6 chuyén sang mau
xanh chua, néu van con mau xam thi chua chuyén sang ché do van hanh tu dong.

Néu dén READY sang thi ¢6 thé nhan nit Group Start dé c6 thé khoi dong cac
bom loc. Khi dén READY sang, kiém tra xem may nén khi AC-101 c6 hoat dong hay
khong, néu khong thi bat may nén khi AC-101 con néu c6 thi tiép tuc kiém tra diéu kién
tiép theo 1a bom P-101 ¢6 chuyén sang ché d6 tu van hanh chua, néu chua thi durng bom

P-101, sau d6 kiém tra xem thir bom P-101 dirng han chwra con néu bom P-101 d3 chuyén
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sang ché d6 tu van hanh thi thiét lap tdc d6 cho bom P-101 r6i kiém tra xem bom P-101
d3 hoan toan hoat déng hay chua, chua thi quay lai kiém tra con roi thi chuyén sang
bude ké tiép.

Kiém tra xem may bom hoa chit CC-101 c¢6 chuyén sang ché d6 ty van hanh chura,
néu chua thi tit hoan toan bom CC-101 va hién thi dn COMPLETED mau x4m cOn di
chuyén thi bat bom CC-101 va hién thi dén Completed mau xanh rdi quay lai kiém tra
bom P-101 c6 con dang & ché do ty van hanh hay khéng.

e Filtration Flow Complex 1 (Group Stop)

Néu nhan nut Group Stop thi dén START chuyén sang mau xam con dén STOP
chuyén sang mau do6 va sau d6 bom P-101 dimg .Bom P-101 dirng rdi thi kiém tra xem
d3 dirng han hay chua néu di dimg han thi bat dau tit may bom hoa chiat CC-101 sau d6
tit may nén khi AC-101 . Lic AC-101 d3 tit thi dén COMPLETED va dén GROUP
STOP chuyén sang mau xam xong xoa tit ca dit liéu trong khéi SEQUENCER
FILTRATION FLOW COMPLEX 1.

e Feature Flow Complex 1 P-110 To P-114 (Group Start)

Néu nhén nut van hanh tu dong thi céac thiét bi trong Feature Flow Complex 1 P-
110 To P-114 chuyén sang ché do tu dong. Dau tién kiém tra diéu kién, néu mot trong
cac diéu kién o bang NOTE*1 khong duoc dap tng thi quay lai kiém tra diéu kién .Néu
ca ba EMERGENCY gém ESD-101,ESD-102,ESD-103 khong hoat dong, VS-110 To
VS-114 khong duoc kich hoat, va cac bom P-110 To P-114 khong c6 16i kém theo d6
phao do myc nuéc ROOM1-FSH khong ¢ mirc cao thi dén READY sé& chuyén tir mau
xam sang mau xanh.

Khi nguoi van hanh chon nit GROUP START thi d&n GROUP START chuyén
sang mau xanh, lac d6 bom P-110 bat dau dugc khai dong va chay voi toe do duoc thiét
1ap san. Sau 15s thi bom P-111 bat dau dugc khai dong va chay véi toc do duoc thiét
1ap nhu thé tuan tu cho dén bom P-114 thi sau 2s d&&n COMPLETED chuyén sang mau
xanh va két thuc qua trinh START.

e Feature Flow Complex 1 P-110 To P-114 (Group Stop)

Khi nguoi van hanh chon nit GROUP STOP thi dén GROUP START chuyén sang
mau xam va dén GROUP STOP chuyén sang mau d6 .Sau d6, bom P-110 bat dau ding
qua delay 5s thi bom P-111 bt dau dimg ctr thé tuan tw cho dén bom P-114 thi delay 2s
Pén COMPLETED va dén GROUP STOP chuyén sang mau xam cung v6i d6 1 xoa
toan bd bo nhd cia SEQUENCER FEATURE FLOW 1 COMPLEX 1.
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3.3.2. Phong diéu khién khu tré choi 2
3.3.2.1. Luwu do thudt todn
e Filtration Flow Complex 5 (Group Start)

FILTRATION FLOW COMPLEX 5

GROUP START
CHANGEALL MODE FORALL -
EQUIPWENT TO &UTO MODE seENaTE
N
ONX — RIADY = O (GRAY)

CONDIMION: SEENOTE")

m—. FEADY = ON |GREEN)
\ oo;;?:j‘u;a 7/ FILTRATION FLOW F-501
: COMPLEX 5 GROUP CONTROL

GROUD START « ON |GREEN)

Y

NO
<“c-\ GROUP START
CONDITION:
YEs  AL-S01START/STOP
AL-SUL = STARY

conTAcTon GROUP STOP

READY

. CHANGEAUTO|  compreTeD
¢ MODE
v
\ NO
CONDITION:
YES  PRIMARY PUNP START/STOR NOTE*1
CONTACT= 0N
A LEVEL
ATO NOT NOT NOT
I 501 « START, SPEED « % (TRS) I 501« 5TCO EXPMENT MODE Sw”m, FAULT | EMG | ACTIVE
I NO HIGH
) AC-501 v
<m>"°_ <{‘ % ccs01
CONDITION: CONDIMON.
YES 8RN D501 ON YES  FBRUNP-391=OFF P501 v v
ROOM2.£$H v
y Vs-501 v
\nn
ougex £50-501 v
v CONDITION:
FIREMAN SWITCH ESD-502 v
CONTACT= 0N
1 ESD-503 v
TC-501 = ON POWER SNASLE CC-501 = DFF POWERENARLE ESD-504 v
ESD-505 v
_,@mw.“m, — —» compteTeD = ofF(Gaar)  NOTE 1: SPEED SETPOINT OF TREAMENT PUMP DEPENDS ON:
' « FILTER MODE CONTACT =0 => SETPOINT = PRECOAT SPEED SEPOINT
- FILTERMODE CONTACT = 1 «> SETPOINT = FILTRATION SPEED SEPOINT

Hinh 3.3.5 Luu db thuat toan Filtration Flow Complex 5 (Group Start)
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e Filtration Flow Complex 5 (Group Stop)

@ FILTRATION FLOW COMPLEX 5
GROUP STOP
\ OPERATOR SELECT/
GROUP STOP

o GROUP START = OFF (GRAY)
» GROUP STOP = ON (RED)

P-501 = STOP

A

CONDITION:
YES FB RUN P-501 = OFF

CC-501 = OFF POWER ENABLE

NO

CHECK
mnom ¢
YES FBRUN P-1201A = ON
OR | AC-501 = STOP |
£B RUN P-12018 = ON
OR
FB RUN P-1201C = ON

OR
FB RUN P-1201D = ON

-
-
o COMPLETED= OFF (GRAY)
= GROUP STOP = OFF (GRAY)
$ | CLEAR ALL MEMORY OF SEQUENCE
A4

Hinh 3.3.6 Luu d thuat toan Filtration Flow Complex 5 (Group Stop)
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e Feature Flow Complex 5 (Group Start)

v
NGAIOR VAN HANH
CHONAUTO MODE

Y
THAY D3¢ CHE 0 L TAT CACAC | quee warens

THIET 8 SANG AUTO MODE
v
NO
CHECK —> READY = OFF (GRAY]
CONDION-SEENOTE") FEATURE FLOW COMPLEX 5
[r—— READY = ON (GREEN
= ' P-510TO P-513 GROUP CONTROL
NGUDN VAN HANY
CHON GROUP START
I3 ${( WD)  GROUP START = ON(GREEN) SROUP STARY ¥
P.510 = START,SPEED = % (TRS) GWPSTO’
DELAY 155 O'IM AUTO mm
MODE
v
NOTE*1
P-511 = START, SOEED . % TES)
LEVEL
AUTO NOT NOT NOT
v EQUIPMENT SWITCH
MODE NOHIGH FAULT | EMG | ACTIVE
DELAY 155
P510To
P513 v v
v
V$510t0
PS12= STARY, SP6£0 = % [T83) V5513 v
\ £50-501 v
fEAYIS £50-502 v
£S0-503 v
v
P-511= START, SPEED = N [T25) 8008 y
£50-505 v
v
ROOM2-FSH v
DELAY 2§
TBS: TO BE SET IN COMMISIONING
A— @ COMPLETED = ON(GREEN| NOTE 1: SPEED SETPOINT OF TREAMENT PUMP DEPENDS ON:
v - FILTERMODE CONTALT =0 => SETPOINT = PRECOAT SPEED SEPOINT

- FILTER MODE CONTACT = 1 => SETPOINT = FILTRATION SPEED SEPOINT
END

Hinh 3.3.7 Luu d thuat toan Feature Flow Complex 5 (Group Start)

SVTH: Nguyén Lé Tan Thién, Nguyén Hoang Tién Trung GVHD: TS. Nguyén Khanh Quang 28



Nghién ciru tmg dung giai phap SIMATIC HMI UNIFIED cho diéu khién va gidm sat cong vién nudc

e Feature Flow Complex 5 (Group Stop)
» FEATURE FLOW COMPLEX 5
P-510TO P-513 GROUP STOP

NG VAN HANH

CHOM GROUP STOP
- GROUP START = OFF {GRAY)
* = GROUP STOP = ON (RED)

| P-510 = STOR |

DELAY 55

#

| P-511 = STOP |

DELAY 55

B

| P-512 = 5TOR |

DELAY 55

#

| P-513 = 5TOP |

Ig

DELAY 25

- COMPLETED= OFF {GRAY)
= GROUR STOR = OFF (GRAY)

CLEAR ALL MEMORY OF SEQUENCE

L4

END

Hinh 3.3.8 Luu db thuat toan Feature Flow Complex 5 (Group Stop)
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e Filtration Flow Complex 12 (Group Start)

FILTRATION FLOW COMPLEX 12

GROUP START
OPEAATOR $E0)
CWANEE 470 MO0E,
OWNGEALLNCOE FOMAS. | oo

EAMETO AUTO MODE

Y
»
oecx — @ FLADY = CIV |SRAY)
CONDMON SSENOTE'S
e FEADN = ON (GREEM
U
TPERATCR LEICY
AN ST
H GROUP START = O (OREtN|
»
25 CONSMoN nu IW |°|' I l-ow F'nom
VS ACSSTARTISTOP [___] COMPLEX 12 GROUP CONTROL
COMTACT 0N ALSEL - STAAT
GROUP START READY
" GROUP STOP
ooTo% CHANGE AUTO
YES  PRAMARY UMD START/STOP MODE COMPLETED
CONTALT = O
Ilmu.mﬂ‘;{m. \mml I omu.nu&l
* ¢ NOTE*1
LEVEL
<«:\ "“ <m 20 EQUIPMENT :;lgn(: SWITCH "ﬂr E"S; ‘2?[:[
CONDmON: CONDITION NO HGH
TES PR AN 2LXCA =ON AR LT RS TR ) . -
AC-501
1201

T~ P-12014 J v

OnDmon
] a:mlurmrru ROOM2 FSH v

CONTACT=0M

VS-12014 ¢
[ | - :
CO LM « 0% POVER ENARE 00 LR « OFF POWER ENARE
£50-1202 v
TES: TO BE SET INCOMMISIONING
. _. PROpap— NOTE 1: SPEED SETPOINT OF TREAMENT PUMP DEPENDS ON:
'( >‘°"“ s Ot FILTER MODE CONTACT = 0 => SETPOINT = PRECOAT SPEED SEPOINT
FILTER MODE CONTACT = 1 «> SETPOINT « FILTRATION SPEED SEPOINT

Hinh 3.3.9 Luu d6 thuét toan Filtration Flow Complex 12 (Group Start)
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e Filtration Flow Complex 12 (Group Stop)

FILTRATION FLOW COMPLEX 12
GROUP STOP

OPERATOR SELECT,

- GROUP START = OFF (GRAY)
- GROUP STOP = ON (RED)

12014 = STOP

CONDITION:
YES  F8RUN P-1201A = OFF

CC-1201 = OFF POWER ENABLE

OHECK
%nou: ‘
YES FBRUN P-12018 = ON I:
or AC-301 = STOR
F8 RUN P-1201C = ON
oR
78 RUN P-12010 = ON

OR
FBRUN P-501=ON

- COMPLETED= OFF (GRAY)
- GROUP STOP = OFF (GRAY)

$ | CLEARALL MEMORY OF SEQUENCE

Hinh 3.3.10 Luu d6 thuét toan Filtration Flow Complex 12 (Group Stop)
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e Feature Flow

A

Complex 12 (Group Start)

FEATURE FLOW COMPLEX 12
P-1210 GROUP START

/

NSUDVANAINE
CHON AUTO MODE

A

/

ey adio£a) claTATCRTic
THET B SANGATO MODE

SHEENOTE'L

<>

\

— READY=OFF (GRAY]

CONDMION:SENOTEL
—> @ READ¥=ON (G3EEN)

B

NG VAREANS
CHONGROUR START

A

GROUS START = ON [GREEN|

P-1230 =START, SPEED = %

DEIAYES

\

—_— @ COMPLETED = ON(GREEN])

'

Hinh 3.3.11 Luu d6 thuét toan Feature Flow Complex 12 (Group Start)

SVTH: Nguyén Lé Tan Thién, Nguyén Hoang Tién Trung

FEATURE FLOW COMPLEX 12
P-1210GROUP CONTROL
GROUPSTART | READY
GROUPSTOP
CHANGEAUTO}  coppteren
MODE
NOTE'
LEVEL
A0 WT | W7 N7
gvoant | o | swich | |
MOOE NOHGH AT | ENG | ACTRE
120 / ¢
V1210 v
BS0-1N1 v
1
ROONG-F5H v

TBS: TO BE SET IN COMMISIONNG
NOTE 1: SPEED SETPOUNT OF TREAMENT PLUMP DEPENDS Oft

- FILTER MODE CONTALT « 0 «> SETPOINT « PRECOAT SPEED SEPOINT
- FILTER MODE CONTALT = 1 => SETPOINT = FILTRATION SPEED SEPCINT
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e Feature Flow Complex 12 (Group Stop)

— FEATURE FLOW COMPLEX 12
"‘ P-1210 GROUP STOP
A\ 4

NGUDI VAN HANH
CHON GROUP STOP

. GROUP START = OFF [GRAY)
v = GROUP STOP = ON (RED)

DELAY 25

v

COMPLETED= OFF (GRAY)
GROUP STOP = OFF (GRAY)

CLEAR AlL MEMORY OF SEQUENCE

\ 4

END

Hinh 3.3.12 Luu d6 thuat toan Feature Flow Complex 12 (Group Stop)

3.3.2.2. Nguyén li hoat dong
e Filtration Flow Complex 5 (Group Start)

Néu nhin nat van hanh tyu dong thi cac thiét bi trong Filtration Flow Complex 5
chuyén sang ché do ty dong .Dau tién kiém tra cac diéu kién ¢ bang NOTE*1 ,néu nhu
khong dap ing mot trong sb cac diéu kién thi quay lai kiém tra lai va dén READY van
& mau xam. Néu cac diéu kién khoi dong duoc dap ung thi dén READY chuyén sang
mau xanh sin sang dé hoat dong .Khi ngudi van hanh chon nit GROUP START thi dén
GROUP START chuyén sang mau xanh va bat dau kiém tra diéu kién xem mdy nén khi
AC-501 c6 dang hoat dong khong néu chua thi Start AC-501 con rdi thi chuyén sang
kiém tra xem may nén khi chic chin bat chua néu chua thi tit bom P-501 va kiém tra
bom P-501 d tit hoan toan chura.

Néu AC-501 da bat thi khoi dong bom P-501 va thiét 1ap thong s6 toc d6 cho bom
r0i kiém tra xem bom P-501 di bat hoan toan chua .Tiép theo kiém tra xem cong tic
chay c6 hoat dong khong néu khong thi tat han va chuyén dén COMPLETED sang mau
xam con néu dang hoat dong thi bat bom hoa chat CC-501 va chuyén dén COMPLETED

sang mau xanh.
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e Filtration Flow Complex 5 (Group Stop)

Néu ngudi van hanh chon nat GROUP STOP thi chuyén dén GROUP START
sang mau xam va dén GROUP STOP sang mau d6 .Sau d6 bat dau dimg bom P-501 va
kiém tra xem thir bom d4 dimng chua néu chua thi kiém tra lai con roi thi tit thém CC-
501 .Tiép dén kiém tra xem cac bom P-1201A, P-1201B ,P-1201C ,P-1201D ¢6 hoat
dong khong néu khong thi tit may nén khi AC-501 con cac bom dé dang hoat dong thi
chuyén dén COMPLETED va dén GROUP STOP sang mau xam rdi xoa toan bo dif liéu
cia SEQUENCER FILTRATION FLOW COMPLEX 5.

e Feature Flow Complex 5 P-510 To P-513 (Group Start)

Néu nhin nat van hanh tu dong thi cac thiét bi trong Feature Flow Complex 5
chuyén sang ché do tu dong Pau tién kiém tra cac diéu kién & bang NOTE*1 néu nhu
khong dap ing mot trong sb cac diéu kién thi quay lai kiém tra lai va dén READY van
& mau xam. Néu cac diéu kién khoi dong duoc dap ung thi dén READY chuyén sang
mau xanh sin sang dé hoat dong .

Néu nguoi van hanh chon nit GROUP START thi nait GROUP START chuyén
sang mau xanh va bat dau khoi dong bom P-510 sau d6 delay 15s thi khai dong bom P-
511 va delay 15s .Ctr thé tuan ty cho dén bom P-513 thi delay 2s va chuyén dén
COMPLETED sang mau xanh.

e Feature Flow Complex 5 P-510 To P-513 (Group Stop)
Néu nguoi van hanh chon nit GROUP STOP thi chuyén dén GROUP START
sang mau xam va dén GROUP STOP sang mau do .
Pau tién dimg bom P-510 va delay 5s thi dirng bom P-511 rdi delay 5s. Ctr thé
tuan ty cho dén bom P-513 thi delay 2s va chuyén dén COMPLETED va GROUP STOP

sang mau xam

e Filtration Flow Complex 12 (Group Start)

Néu nhén nat van hanh tu dong thi céc thiét bi trong Filtration Flow Complex 12
chuyén sang ché do ty dong .Pau tién kiém tra cac diéu kién ¢ bang NOTE*1 ,néu nhu
khong dap ing mot trong sb cac diéu kién thi quay lai kiém tra lai va dén READY van
& mau xam. Néu tit ca cac diéu kién & bang NOTE*1 dugc dap tmg thi dén READY
chuyén sang mau xanh.

Néu nguoi van hanh chon nit GROUP START thi dén GROUP START chuyén

sang mau xanh. Tiép theo, kiém tra xem may nén khi c6 dang hoat dong khong néu
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khong thi bat AC-501 con bat rdi thi kiém tra diéu kién tiép theo 1a bom P-1201 c6 dang
hoat dong khong néu khong thi tit han bom P-1201 va kiém tra lai cho chic chin .Néu
d3 bat P-1201 thi thiét lap toc d6 cho bom P-1201 véi cac thong sb da cai dit trude va
kiém tra ring chic chin bom P-1201 d3 hoan toan hoat doéng .Sau d6, kiém tra
FIREMAN SWITCH c6 bat khong néu khéng thi tit CC-1201 va chuyén dén
COMPLETED vé& mau xam con c6 bat thi bat CC-1201 1én va chuyén dén
COMPLETED sang mau xanh.

e Filtration Flow Complex 12 (Group Stop)

Néu nguoi van hanh chon nit Group Stop thi chuyén dén GROUP START sang
mau xam va den GROUP STOP sang mau do.

Tiép theo, dimg bom P-1201 va kiém tra xem bom da hoan toan ding chua néu
roi thi tit CC-1201 va kiém tra xem céc bom P-1201B,P-1201C,P-1201D va P-501 c6
con chay khong néu khong thi dimg AC-501 con chua thi chuyén dén COMPLETED va
GROUP STOP sang mau xam roi xo4 toan bd dit liéu cia SEQUENCER FILTRATION
FLOW COMPLEX 12.

e Feature Flow Complex 12 P-1201 (Group Start)

Néu nhin ndt van hanh tu dong thi céac thiét bi trong Filtration Flow Complex 12
chuyén sang ché do ty dong Pau tién kiém tra cac dicu kién & bang NOTE*1 ,néu nhu
khong dap ing mot trong s6 cac diéu kién thi quay lai kiém tra lai va dén READY van
& mau xam. Néu tat ca cac diéu kién & bang NOTE*1 dugc dap tng thi dén READY
chuyén sang mau xanh.

Néu nguoi van hanh chon nit GROUP START thi chuyén dén GROUP START
sang mau xanh va khéi dong bom P-1201 va delay 2s roi chuyén dén COMPLETED

sang mau xanh.

e Feature Flow Complex 12 (Group Stop)

Néu nguoi van hanh chon nit GROUP STOP thi chuyén dén GROUP START
sang mau xam va GROUP STOP sang mau do6. Sau dé khoi dong bom P-1201 va delay
2s thi chuyén dén COMPLETED va GROUP STOP sang mau xam roi xo4 toan bo dit
liéu cua SEQUENCER FEATURE FLOW COMPLEX 12.
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Chuong 4: THIET KE HE THONG HMI/SCADA VOI SIMATIC
UNIFIED

O phan nay ching em s& sir dung tng dung ctia Siemens 1a TIA Portal (Totally
Intergrated Automation Portal) 1 mot phan mém 14p trinh va cu hinh ty dong ho4, dung
dé thiét ké, 1ap trinh, ciu hinh va giam sat cac thiét bi tu dong gitip cho ki su thiét ké

toan bo hé théng tr dong tir phan cing dén phan mém mot cach hidu qua va dong bo.

4.1. Thiét ké giao dién HMI
4.1.1. Phén quyén truy cdp
Hé thong diéu khién s& duoc phan quyén ngudi dung nhu sau:

Bang 4.1 Phan quyén truy cip
Stt Ciap bac M5 ta Vi tri

. Cho phép xem cac trang giao dién | Phong dicu
1 Monitor A e Az khién, phong
van hanh va giam sat hé thong. dién

Cho phép thuc hién céc thao tic | Phong diéu

2 Operator | (chay/dimg, thay d6i thong sé cai | khién, phong
dit tbc do chay cho thiét bj) dién
Thay dbi mat khau cho tai khoan, | Phong diéu

_ thoat khoi giao dién giam sat va | khién, phong
3 Admin . N 2w e aw A
toan quyén di€u khién va cai dit, dién

diéu khién cho hé thdng

4.1.2. Bé cuc ciia man hinh
4.1.2.1. Téng quan (Overview)

Man hinh tong quat (Overview Screen) ctia hé thong 13 noi hién thi tit ca cac khu
trd choi, tir 46 cung cap cho ngudi van hanh cai nhin tryc quan va day du vé trang thai
van hanh cta tirng khu vuc. Mdi khu tro choi s& duoc biéu dién béng biéu tuong dd hoa,
gitip ngudi van hanh nhan biét ngay 14p tirc khu vire nao dang hoat dong, dang dimng,
hay dang gip su cb. Viéc phan vung hién thi theo timg "Complex" khong chi gitip tdi
vu héa viéc gidm sat ma con hd trg quan ly van hanh theo timg khu chirc ning riéng
biét.
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4.1.2.2. Giao di¢n chuyén trang (Nagivation Interface)

Giao dién chuyén trang (navigation) cho phép ngudi van hanh chuyén ddi linh hoat
giita cac man hinh diéu khién khac nhau nhu: trang tong quan, trang van hanh chi tiét,
trang cai dat h¢ théng, canh bao, chuin doan 161, v.v. Dé chuyén doi gilra cac man hinh,
ngudi van hanh cé thé chon timg "Complex" twong tmg sau d6 chon tiép giao dién chi
tiét phu hop. Nho vao bd cuc giao di¢n than thi¢n, cac thao tac nay co thé duoc thuc
hién nhanh choéng chi véi vai thao tac cham, giam thoi gian thao tac va ting hiéu suat
giam sat. Ngoai ra, hé thong con cho phép truy cap vao cic chirc ning nang cao nhu cai
dat ngon ngfr, diéu chinh tham sd, xem lich sir canh bao hoac dit liéu xu hudng, tat ca

déu thong qua biéu twong chuyén doi dé nhan biét trén thanh cong cu.

Hinh 4.1.2 Man hinh chuyén trang khu trd choi 1
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4.1.2.3. Chudn dodn l6i (Diagnostics)

Trang chuan doan 15i (Diagnostics) dugc tich hop nham phat hién va thong bao
cac 16i ky thuat lién quan dén truyén thong trong mang Profinet hodc 16i thiét bj dau
cudi. Trong hé théng phirc tap nhu cong vién nude, viée két ndi giita PLC — 1/0O — HMI
— bién tan thong qua mang Profinet rit quan trong va néu xay ra 16i mang s& gdy gian
doan hoat dong cua toan hé théng.
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Hinh 4.1.3 Trang chuan doan 15i mang trong khu tro choi 1

4.1.2.4. Biéu do xu huong (Trend)

Biéu d6 xu hudéng (Trend) gitp giam sat su thay doi theo thoi gian thuc cia cac
thong s6 nhu: dong dién, toc dd quay, cong suat tiéu thu ciia dong co, hodc ap suat nudc
tai cac may bom. Dit liéu duoc biéu dién dudi dang d6 thi lién tuc, cho phép ngudi van
hanh theo doi dugc xu hudng van hanh dé phat hién bat thuong, chéng han nhu su sut

giam 4p suat hodc su gia ting dot ngdt vé dong dién — nhitng du hiéu canh bao hu hong
thiét bi
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Hinh 4.1.4 Trang biéu thi xu huéng céc gia tri ciia bom

4.1.2.5. Cai ddt tham sé (Paramaters Setting)

Trong hé thong diéu khién bom va thiét bi quay, viéc thiét 1ap gia tri tham s6 nhu
tbc d6 dong co 1a yéu td then chét dé dam bao dong chay nude phi hop véi timg tro
choi. Trang cai dit tham sb cho phép nguoi van hanh nhap gia tri téc do dat (setpoint)
ctia timg bom. Giao dién nay ciing hién thi rd rang gia tri hién tai (actual value) va canh

bao néu co6 su sai I¢ch 16n gitra gia tri ddt va thyuc te.

No AREA DEVICE [|. ... .. DESCRIPTION: = @' . 1 SETVALUE | G UNIT
SIErrIEREe Eree i Ol MAUIOMOENTE T
! COMPLEX1 :::p::“fn::::::::::FQP-IOTFI.LTERMQDE:::::. 99 ::?‘:::
o SETPOINT.IN AUTO MODE WITH. | Sk
-2 4 -COMPLEX 1. - | - - -P10T. .| . o 101 DRECOAT MODE - - 0.0 2
1 COMPLEX: : | -7 P-1i6 ;| 'SETPOINTINAUTOMOQDE - 1. 0.0

3
4 |° ‘COMPLEX? |- -P-11t - - :|- - - ‘SETPOINT-INAUTOMOBE - - - |- 0.0
5

1 ICOMPLEX1: ;| :©p3z :1:| [ SETPOINTINAUTOMODE . | 00 |[::%::f

"6 |  ‘COMPLEX1 ‘|- P-113: | -~ ‘SETPOINTINAUTOMODE -~ | 00 | % ‘|

7. |: :COMPLEX1: :|:: P-114 - - | - - ‘SETPOINTIN-AUFOMODE : - - {: 00  |::% |
8 COMPLEX 1 P-120 SETPOINT.IN.AUTO MODE 0.0 S
9: | (COMPLEX? : [ P-121 | - 'SETPOINTINAUTOMODE - | 00 |: % ::

10 |' 'COMPLEX1- - |- P-122 .| I I 'SETPOINTIINAUTOMODE - - - . 0.0 SR I

11| "COMPLEX1 | P-123° [ ' 'SETPOINTINAUTOMODE: - {: 00 | :% |

Hinh 4.1.5 Trang cai dit thong sé toc do cliia bom
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4.1.2.6. Canh bdo 16i (Alarms)

Canh bao (Alarms) 13 mot thanh phan khong thé thiéu trong bat ky hé thong tu

dong hoa nao. Cac 161 van hanh nhu: mat tin hi€u cam bién, mat pha, qua tai dong co,

hodc 13i thiét bi truyén thong s€ dugc ghi nhan va hién thj tai day. Tung canh bao duogc

phan loai theo mirc d6 nghiém trong, kém theo ma 151, thoi gian xay ra va mo ta chi tiét.

Nguoi van hanh budc phai xac nhan timg 18i (acknowledge) trude khi tiép tuc thao tac

khéac, gitip dam bao rang céc su cod khong bi bo sot.

Dex a0 e Devie 2arw Wersage wal

) —

: |

I ]
FREFEELERSTR

Hinh 4.1.6 Trang canh bao 16i van hanh va hién thi noi dung 16i

4.1.2.7. Feature Flow Complex 1

Hinh 4.1.7 Giao dién Feature Flow Complex 1
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4.1.2.8. Filtration Flow Complex 1

TE RSO et

ot it
e

S

Hinh 4.1.8 Giao di¢n Filtration Flow Complex 1
4.1.3. Gidm sdt va diéu khién thiét bi
4.1.3.1. Cdc trang thdi ciia thiét bi
> Trang thai diéu khién:
Béng 4.2 Trang thai diéu khién
Stt Biéu Mo ta Poi twgng sir dung
twong
1 = Ché d6 van hanh tu dong Bom, bd bom hoa chat
2 m Ché d6 van hanh béng tay Bom, bd bom hoa chat
Ché d6 van hanh Out of K .
3 ) Bom, bo bom hoda chat
Service
E B6 qua hodac cho phép ,
4 Bom, bo bom hoa chat
Interlock, Protect
5 S h Ché d6 van hanh mé phong Tt ca
Trang thai c6/khong c6 Khoa A L
6 L Bom, by bom hoa chat
lién dong
7\ Pau vao muc logic 1, tran .
71 @ au vao e og e Tin hiéu sé
thai binh thuong
8 f" Dau vio mic logic 0 Tin hiéu s6
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e Hién thi trang thai dong co :

Béang 4.3 Cac trang thai dong co

Stt Biéu twong M5 ta
1 E bong co chay
i
2 E bong co dung
=
3 = Dong co 16i
=
1 E DPaong co chay/ding 16i
&
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e (Céc thanh churc nang:

Béang 4.4 Thanh chirc nang
Stt Biéu twong M6 ta Poi twong sir dung
1 Nt nhin trang chu Tat ca d6i tuong
2 n Nt nhén trang canh béo Tat ca d6i tuong
3 Nt nhan trang cai dat Tat ca d6i tuong
4 Nt nhan trang thong sb Tat ca d6i tuong
5 Nt nhin trang ghi chti Tat ca d6i tuong

4.1.3.2. Mé ti ché dp vin hanh
e Céc ché d6 hoat dong cua dong co:

Ché d6 ty dong: O ché do tu dong, viéc diéu khién khoi dong/dung thiét bi dugc
thuc hién ty dong theo quy trinh, ngudi van hanh khong thuc hién viéc khoi dong/dirng
trén giao dién diéu khién thiét bi va co ché chuyén ché do theo mo ta nhu & phan “Thay
doi ché d¢ van hanh”.

Ché d6 Manual: O ché do Manual, viéc diéu khién khai dong/dirng thiét bi duoc
thuc hién trén giao dién van hanh va co ché chuyén ddi ché @6 Manual theo md ta nhu
& phan “Thay d6i ché 6 van hanh”.

Ché d6 Out of service: Ché d6 Out of service chi dung cho muc dich bao tri, bao
dudng thiét bi, khi chuyén sang ché d6 Out of service s& vo hiéu héa hoan toan chirc
ning diéu khién cua ddi tuong, moi théng sé dau ra s& bi chin. Viéc thuc hién chuyén
d6i ché do Out of service chi thyc hién trén giao dién van hanh va thiét bj ¢ trang thai
dung.

Ché do giam sat: Kiém tra tin hiéu phan hoi trang thai mo hodac dong cua thiét bi.
Ché d6 md phong: Thiét bi & ché d6 mé phong duoc sir dung dé kiém tra chuong
trinh, trinh tu. Trong thuc té Bom, dong co khong hoat dong & ché do nay.
e Cic ché d6 hoat dong cua tin hiéu sb

Simulation Off: Tac dong hoac khong tac dong phu thudc vao trang thai dau vao

cua PLC
Simulation On: Cho phép md phong tin hi¢u tac dong hoac khong tac dong
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» Céc ché do khac:
Churc nang Bypass: V&i chirc nang nay nguoi van hanh s€ bo qua tin hi¢u Digital

nay néu tin hiéu nay duoc lay lam dau vao cua khoi chirc nang Interlock.

Churc nang Simulation: Cho phép gia lap gia tri cua tin hi¢u.

Trang Home screen (Trang chu) cho phép nguoi dung quan sat trang thai hoat

dong, ddng thoi cho phép diéu khién va thay d6i cac ché do thong qua ctra s6 mé rong.

(1)
2)
3)
(4)
()
(6)
(7)
(8)
9)

(4 —E.

| Sweerw e
Hinh 4.1.9 Giao dién Home Screen

Hién thi trang thai hoat dong cua dong co

Hién thi thoi gian hoat dong ctia dong co, don vi : gior
Hién thi trang thdi mo phong

Hién thi trang thai giam sat

Textfield hién thi ché do van hanh dong co

Nt nhdn mé ctra s6 mé rong lua chon ché d6 van hanh
Nt nhan mo ctra s6 mo rong van hanh dong co
Textfield hién thi 1énh van hanh dong co gan nhat

Nt nhan reset 16i
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(10) Nut nhan m& cira s6 hién thi tin hiéu bao vé dong co ¢ ché do bao
v¢ Interlock

CC-601-Intlk X

CC-601-Intlk

P-601 o sTOP —n——

P-602 m STOP

(1) | CPLX 6 H EMG STOP

(2) (6) (5)
Hinh 4.1.10 Giao dién Interlock cua thiét bi

(1) Tén thiét bi gy interlock
(2) Trang thai thiét bi duoc sir dung cho interlock
(3) Trang thai Interlock:
- Xanh: c¢6 interlock
- Xam: khong co6 interlock
(4) Su kién interlock say ra dau tién

(5) Nt nhan dé mé cira so reset interlock

4.2. Lap trinh
4.2.1. Tao cdc tag va lién két bién
e Céc PLC tags: Dudi ddy la cac tags thé hién cac bién dung trong chwong trinh
PLC, né 1a phan quang trong nham dé khai bao va t6 chirc cac tin hiéu vao ra

(Input/Output), bién ndi bd va bién logic ctia hé diéu khién.
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Hinh 4.2.1 Danh sach cac Tag cta hé thong
4.2.1.1. Céu tritc bang PLC Tags

Céu triic PLC Tags sé trinh bay rd rang cac bién cia thiét bi gitip ngudi van hanh

sir dung dé Iuu trit va quan 1i dit liéu, giao tiép véi PLC va diéu khién thiét bi ngoai vi,

cling nhu thyc hién céc thuat toan logic theo yéu cau cta hé thong.
C6 nhirng thanh phan sau :
e Name: Tén bién do nguoi 1ap trinh dit
e Tag name: Bang chita cic bién, & day 1a “Default tag table”
e Data type: Kiéu dit liéu, chii yéu 1a Bool (logic 0/1) hodc Byte
e Address: Dia chi viing nh¢ trong PLC (I, Q, M)

e Comment: Ghi chil y nghia bién dé d& hiéu
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4.2.1.2. Phén nhom va lién két cdc bién.
e Nhom 1: Vung nhé M (Memory)
Dia chi bat dau voi %M 1a viing bd nhé trung gian, ding dé luu cac gia tri tam thoi
hoic tin hiéu hé thong.

Bang 4.5 Bang gia tri vung nhé Memory

Tén bién Dia chi Y nghia

FirstScan %M1.0 Bién dung dé xac dinh lan quét
dau tién cua PLC

DiagStatusUpdate %MI1.1 Cép nhat trang thai chan doan

Always TRUE %M1.2 Luon bang 1, dung dé bat cac tin
hi¢u hoac khéi tao

Always FALSE %M1.3 Luon bang 0

Clock 10Hz %MO0.0 — %M0.7 | Cac xung clock véi tan sé khac

dén nhau dé tao nhip diéu khién

Clock 5Hz

Lién két: Cac bién ving M thuong dung trong logic diéu khién, 1ap trinh thoi gian,
khoi tao hé théng, kiém tra 1an dau chay.
e Nhom 2: Vung I (Input) — Digital Input
Dia chi bat dau voi %I 13 tin hiéu dau vao sd tir cc thiét bi thyuc té (cam bién, cong

tac,...). Cac bién nay lién két voi cac mo-dun sé vao trong cau hinh ET200SP.

Bang 4.6 Bang gia tri vung Input

Tén bién Pia chi Y nghia
FCP-101-FMC %I10.0 Filter Mode Contact
FCP-101-FSC %I10.1 Fireman Switch Contact
FCP-101-FPPC | %I0.2 Lénh khéi dong/ding

bom chinh
FS-111 dén FS- | %I1.0 — %I1.3 Cong tic 4p suat hoic
114 cam bién chan khong
FS-121 dén FS- | %I2.0 — %I2.2 Cong tic dong chay
123 (Flow Switch)
FS-101 dén FS- | %I2.3 — %I2.6 Cong tic dong chay
104 khac
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e Cach lién két trong hé théng

Céc thiét bi vat 1y (flow switch, vacuum switch, nit nhan, cam bién,...) — két ndi
t6i module DI (Digital Input). Module DI gan vao tram ET200SP — tin hiéu truyén vao
CPU thong qua Profinet. Bién PLC Tag (%l...) dung trong lap trinh logic PLC (TIA
Portal) dé xir 1y diéu kién, bat/tit bom, bdo dong.
4.2.2. Céu hinh PLC

CAu hinh PLC 13 qua trinh thiét 14p phan ctrng va phan mém cho mot hé théng diéu
khién str dung PLC. Muc tiéu cta cAu hinh 13 dam bao rang PLC hoat dong dung véi

yéu cau di€u khién ctia h¢ thong cong nghiép.

Hinh 4.2.2 Cau hinh cho PLC va cdc module mé& rong

4.3. Chuwong trinh PLC

Chuong trinh PLC 12 chudi cac 1énh logic duoc 1ap trinh va tai vao bd diéu khién
kha trinh (PLC), nhdm diéu hanh qua trinh hoat dong cta thiét bi cong nghiép thong qua
viéc xir 1y tin hiéu vao (Input), thuc hién thuat toan diéu khién, va xuét tin hiéu ra
(Output). N6 c6 thé st dung nhiéu ngén ngir khac nhau dé 1ap trinh nhu 13 Ladder
Diagram (LAD), Instruction List (IL), Sequential Function Chart (SFC),.v.v.. O du an
Chuong trinh s& duoc viét bang ngdn ngit 1ap trinh dudi dang khdi chtrc nang (Function
Block Diagram — FBD)
4.3.1. Phong diéu khién khu tro choi 1
4.3.1.1. Khu tro choi 1
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Ynarlag V' 13 Dl

Network 2¢ Dgewivgas

|™ Network 3 Eppmen

Yaagrert
o e

Hinh 4.3.1 Ba ciu trac dau ctia chuong trinh chinh tro choi 1

O Network 1 (Diagnostic), chung em sé& thiét 1ap cac khdi nham c6 chire ning xir
li va thu thap thong tin hé thong. Bién %FB2000 & khbi “UserDiag Main” 13 mot
Function Block xi 1i chuan doan chinh cho hé thdng ngudi dung. N6 duoc goi véi mot
instance 13 DB2000, gan cho bién “UserDiag_Inst”. Sau d6 két qua duoc dua vao khi
FC5 “L1-Diagnostic” dé xur li tiép thong tin chuin doan. Ngoai ra con c6 FB39
“fbDiagnosticCPU” véi DB instance 1a “DB37” lién quan dén chuan doan CPU hoic
trang thai PLC

Network 2 (Digital Input) s& 1a xtr 1i dau vao vat li tir hé thong hodc 1a thiét bi
truong. Dat bién FB2 “Digital Input” véi instance DB2 “DigitallnputDB”. Khdi nay c6
thé xtr li cic trang thai cac ddu vao sd nhu cong tic, cam bién, nut nhan.

Network 3 (Equipment) xir li logic lién quan dén thiét bi. Goi FB3 "Equipment"
v6i DB3 "EquipmentDB". Day 1a khdi diéu khién cac thiét bi co khi, dién nhu bom, van,

motor...
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Hinh 4.3.2 Ciu tric 4 va 5 ctia chuong trinh chinh trd choi 1
Network 4 (Simulation): M6 phong
Network 5 (Complex 1 Filtration Flow Start) diéu khién chudi hoat dong loc khu
phtc hop Complex 1.
o Khéi FB31 “CplxFiltrationCheck” dugc gan bién DB52 véi chirc ning
kiém tra diéu kién trude khi bat dau qua trinh loc
o Céc tiép diém thuong mo: “Cplx1FiltrationDB.StopSeqFiltrationCplx1”:
lién quan dén mot bién diéu khién chinh dé loc
“Cplx1Filtration DB.EMGStop”: dau vao dirng khan cép.
%M]1.0 "FirstScan": dé xac dinh 1an quét dau tién ctia PLC
o Khéi FB6 "Cplx1FiltrationStart" duoc gan bién DB53 véi chiic nang khai

dong va diéu khién trinh tu loc khi diéu kién da dugc kiém tra
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Hinh 4.3.3 Cu trac 6 ctia chuong trinh chinh tro choi 1

Network 6 (Complex 1 Filtration Flow Stop): dung qua trinh loc cia Complex 1

Vi khéi diéu khién tuong tu Network 5 né co thé dimg qué trinh bom néu xay ra

16i
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Hinh 4.3.4 Cau trac 7 cua chuong trinh chinh trod choi 1
O Network7 (Complex 1 Feature 1 Flow Start): khoi dong cac bom Feature 1 ctia
Complexl. Vo&i  khéi FBI2  “CplxlFeaturelCheck” gin bién DB6
“Cplx1Featurel Check” nham muc dich kiém tra diéu kién trude khi khoi dong bom.
Cac tiép diém thuong mo:
e #Cplx1Featurel: kiém soat Feature 1.
e SeqFeature1Cplx1 — Trinh ty hoat dong cho feature.
e '"DigitallnputDB"."KSWCPLX".bOut: Tin hiéu dau vao tir cong tic
e CplxIFiltrationDB.EMGStop: Ding khan cép tir hé théng loc chinh.
e %MI1.0 "FirstScan": LAn quét dau tién cua PLC (c6 thé dung dé reset trang thai
hodc tu khoi tao logic).
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w Nulwork B: Campee t Fratuew 1 P iy

Hinh 4.3.5 Cau trac 8 cua chuong trinh chinh tro choi 1
Network 8 (Complex 1 Feature 1 Flow Stop): dirng qua trinh van hanh néu xay ra
16i. C6 thé dung khan cap vé6i bién “Cplx1FiltrationDB.EMGStop”.
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Hinh 4.3.6 Cau tric 9 ctia chuwong trinh chinh trd choi 1
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Hinh 4.3.7 Cu trac 10 cta chuong trinh chinh trd choi 1
Network 9 (Complex 1 Feature 2 Flow Start) va Network 10 (Complex 1 Feature
2 Flow Stop) cac khéi s& van hanh tuong tu nhu Network 7 va Network 8.

e Sequence Feature Flow 1:

Network 1 (Change All Equipment to Auto mode): Muc tiéu 1a khi ¢ tir HMI, tat
ca cac thiét bi s& chuyén sang ché do Auto. Véi cac diéu kién 1a “HMIwithCplx1”,
“Feature]*.ChangeEpmFeaturel”, “Cplx1.Auto” s& st dung dé tao xung canh 1én thong
qua khdi “P_TRIG” lam khdi phat hién xung canh 1én cia tin hiéu “Cplxl
Featurel*.P_Trigl”. Nhu thé khéi MOVE khi “P_Trig.] = TRUE” thi ¢6 nhiém vu

chuyén d6i cac thiét bj bom sang ché d6 Auto thong qua iMode.

¥  Network 1: Change All Equipment to Auto mode

“HMIWithCplx1
Feature1®.Change
EqmFeaturel
Cplx1Auto P TRIG MOVE

— I—cu(_ Q—————————EN — _—

FeatLlJSSlxD‘B' P = “EquipmentiDB”.
Trig."1" - ouTt P-110".iMode
“EquipmentIDB®.
ouT2 — "P-111".iMode

*EquipmentIDB®.

OUT3 — “P-112".iMode
“EquipmentiDB®.

ouT4 — "P-113".iMode
“EquipmentIDB”.

sr QUTs — P-114".iMode

Hinh 4.3.8 Ciu trac 1 ciia Sequence Feature Flow 1
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*  Network 2: Check 2110
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Hinh 4.3.9 Ciu trac 2 — 6 cua Sequence Feature Flow 1

Véi Network 2 — Network 6 (Check P-xx): s& c6 nhi€ém vu kiém tra trang thai
ctia bom (P-xxx) dé thiét 1ap tin hiéu OK. Véi diéu kién:
o EquipmentDB"."P-xxx".bOutAuto: thiét bj dang & ché d6 Auto
o EquipmentDB"."P-xxx".bOutError: thiét bj khong bi 16i
o DigitallnputDB"."VS-xxx".bOut: tin hiéu dau vao k¥ thuat s VS-xxx
dang bat
xxx s& 1a tr 110 — 114. Néu tat ca ding “Cplxl FeaturelDB.P-xxx OK =
TRUE”.
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¥ Netnork 7;  Chech Sady Segeerce

Hinh 4.3.10 Céu trtic 7 ctiia Sequence Feature Flow 1

O Network 7, (Check Ready Sequence): kiém tra chudi sin sang ciia h¢ thong.
e CécthiétbiP-110, P-111, P-112, P-113, P-114 33 OK (FeatureDB."P-xxx_OK").
e Tin hiéu sd tir cam bién ROOMI-FSH da bat (DigitallnputDB."ROOMI -
FSH".bOut).
e Tin hiéu tur EMGStop Cpx1 chua duoc kich hoat
(EquipmentDB."EMGStopCpx1").
e Tin hi¢u tr KSWCPX1 cling diing (DigitallnputDB."KSWCPX1".bOut)

v Network 8: Sewoint P10

MOVE
N

*HMWIthEpEs ) “EquipmentiDg’
Feoturel”” U ooun PA10%.AnSpAUte
Setpoint110° .

v Network 9:  Setpoint P11

MOVE
EN
*HMIWIthCpixt ‘Equipe nu'vmn'
Feoture!"”* g ooun P AnSpAuta

v Network 103 Setpoint #1112

Move
EN

*HMWthCplx ) *Equipmen uoe”
Fasturel** A LpA

atur ¥ oun ~ ‘M3 ntpAute
SetpointP-112° iy

Hinh 4.3.11 Céu tric 8 — 10 ctia Sequence Feature Flow 1

Network 8 = Network 12 (Setpoint P-xxx): ¢6 chirc ning truyén gia tri Setpoint
tir HMI xudng cho cac thiét bi tvong Gmg. Gia tri ndy duoc truyén xudng PLC va luu
vao ving nhd twong Ung trong thiét bi. Diéu kién dau  vao:
HMIWithCpx1.Featurel."SetpointP-xxx" con dau ra sé gia tri ¢6 EquipmentDB."P-
xxx".rInsPauto. Lénh MOVE dung dé truyén gia tri Setpoint tir HMI xudng thiét bi P-

xxx, luu tai bién ndi bo rinsPauto cua thiét bi ndy. (xxx s& tir 110 = 114)
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*  Network 13; Resetled

"CplxtFitraner
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Comples! Time
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Hinh 4.3.12 Céu trc 13 ctia Sequence Feature Flow 1
Network 13 (Resetled): voi chirc nang l3p lai 1énh diéu khién
Diéu kién khoi dong:

hoat.

trang thai ON.
Hanh dong: Kich hoat timer TP (xung don) c6 thoi gian tré T#2s.
Khi hét thoi gian: (timer Q = 1) s& thuc hién reset c4c bit sau:
o HMIWithCpx1.Featurel.Button.Feature1Cpx1.StatusLedStart
o HMIWithCpx1.Featurel.Button.Featurel Cpx1.StatusLedStop
o HMIWithCpx1.Featurel.Featurel Cpx1.StartComplete
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Hinh 4.3.13 Céu trac 14 ctia Sequence Feature Flow 1
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e Sequence Feature Flow 2:
V6i phan nay chuong trinh van hanh s& twong tw voi Sequence Feature Flow 1
nén sé& c6 nhing network gidng chuong trinh ctia nhau

Network 1: Change All Equipment to Auto mode
Network 2: Check P-120

Network 3: Check P-121

Network 4: Check P-122

Network 5: Check P-123

Network 6: Check Sequence Ready
Network 7: Setpoint P-120
Network 8: Setpoint P-121
Network 9: Setpoint P-122
Network 10: Setpoint P-123
Network 11: Resetled

v v v v VvV VvV Vv v Vv Vv v W

Network 12: HMI Read & Write With Complex 1 Feature 2

Hinh 4.3.14 Céc ciu trac ctia Sequence Feature Flow 2

e Sequence Filtration Flow:
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Hinh 4.3.15 Céu trac 1 — 3 ciia Sequence Filtration Flow
Network 1 (Change All Equipment to Auto mode) v&i chitc niang chuyén tat ca
thiét bi trong hé théng loc (Filtration) sang ché do Auto khi c6 yéu cau tir HMIL
Chi tiét hoat dong:
 HMIwithCplx1.Filtration.ChangeEqmFiltration2 1a tin hiéu diéu khién tir HMI.
« P _TRIG (Positive Trigger): phat hién xung canh 1én — chi thyc hién mot 1an khi
nat nhan dugc nhéan (0 — 1).
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o Khi c6 xung: Lénh MOVE s¢ ghi gia tri CplxFiltrationDB."P_Trig".1 (Auto) vao
cac thiét bi:
o EquipmentDB."AC-101".Mode
o EquipmentDB."CC-101".Mode
o EquipmentDB."P-101".Mode
Network 2 (Check EMS Stop) v6i chitc ning xac dinh tinh trang hé théng c6 dang
bi dirng khan cép (EMS Stop) khong.
Chi tiét hoat dong:
« EquipmentDB.EMSStopCplx1 14 tin hiéu tir h¢ thong bao c6 dirng khan cap.
« Néu tin hiu nay KHONG dugc kich hoat (diéu kién dung):
o CplxFiltrationDB.EMS OK = TRUE

Network 3: Check Ready Sequence v6i hirc ning kiém tra toan bo diéu kién sin
sang cho hé thdng loc trude khi bat dau hoat dong.
Céc diéu kién can dong thoi ding:
e Thiét bi AC-101 phai dang & Auto:
EquipmentDB."AC-101".bOutAuto
e Thiét bi CC-101 phai ¢ Auto:
EquipmentDB."CC-101".bOutAuto
e Thiét bi P-101 phai & Auto va khong 1i:
o EquipmentDB."P-101".bOutAuto
o EquipmentDB."P-101".bOutError = FALSE
e Van VS-101 phai mo (hodc khong 16i):
DigitallnputDB."VS-101".bOut
e Khong c6 EMS Stop:
CplxFiltrationDB.EMS_OK
Néu tit ca diéu kién trén théa man, hé théng s€ bat tin hiéu:
e HMIwithCplx1.Filtration.SeqFiltrationCplx1Ready = TRUE: thong bdo trén
HMI ring hé thong da sén sang.
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v Notwork 4: Setpomt 101 Depend on Nede of FOMD1

oun

oum 10 e

Hinh 4.3.16: Cau tric 4 cta Sequence Filtration Flow
Network 4 (Setpoint P-101 Depend on Mode of FCP-101): Thiét 1ap gia tri dat cta
P-101 dua vao ché @6 cua FCP-101 véi muc dich chung: Tuy theo ché d6 van hanh cua
FCP-101, gia tri setpoint (diém dat ap suét hodc luu lugng) cho P-101 s€ duoc lya chon
tir nguon twong tmg do ngudi van hanh dinh nghia.
CAu trac logic
Mang nay gém 2 nhanh diéu kién két hop voi Iénh MOVE, cu thé:
Nhénh 1: Khi ché d6 “Filter Mode = Off”
biéu kién:
o DigitallnputDB."FCP-101-PC".bOut = TRUE
o DigitallnputDB."FCP-101-FMC".bOut = TRUE
« HMIwithCplx1Filtration".spP-101FillterModeOff duoc dung 1am gia tri dau vao
Hanh dong:
MOVE "HMIwithCplx1Filtration".spP-101FillterModeOff
— "EquipmentDB"."P-101".rInSpAuto
Ttc 1a néu FCP-101 dang hoat dong (cac tin hiéu dau vao OK) va dang khong & ché 4o
loc, thi setpoint cua P-101 s€ duoc léy tur gid tri thiét 1ap cho ché do "Filter Off",
Nhénh 2: Khi ché o “Filter Mode = On”
Diéu kién:
o DigitallnputDB."FCP-101-FMC".bOut = TRUE
« HMIwithCplx1Filtration".spP-101FillterModeOn 14 gié tri ddu vao
Hanh dong:
MOVE "HMIwithCplx1Filtration".spP-101FillterModeOn
— "EquipmentDB"."P-101".rInSpAuto
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Tuc 12 néu FCP-101 dang & ché d¢ loc, thi gia tri setpoint ciia P-101 s& iy theo
ché d¢ loc (Filter Mode On).

® etk S ey Peere T OF beyp Tk

i

Hinh 4.3.17 Céu triic 5 va 6 cua Sequence Filtration Flow

Network 5 (Popup “Please Turn Off Key Switch”) véi muc dich: Hién thi canh bao
trén HMI yéu cau tat Key Switch sau khi hé thong dirng hoan toan.
Céc diéu kién kich hoat canh bao:
Hai tinh ning Featurel va Feature 2 phai dimg hoan tét:
e Cplx1Featurel DB.StopCompleteFeature1Cplx1
e Cplx1Feature2DB.StopCompleteFeature2Cplx 1
Mot trong cac diéu kién sau dung:
e Cong tic KeySwitch (KSWCPLX1) van bat sau khi ding —
DigitallnputDB."KSWCPLX1".bOut = TRUE, sau 2 gidy — bat canh béo.
Hoic, 1an khoi dong dau tién PLC (M1.0 = "FirstScan") hodc, hé thong
dang ¢ trang thai EMG Stop (CplxFiltrationDB.EMGStopComplex1 =
TRUE)
Hoat dong ctia Timer (#TPTimerl):
Khi KSWCPLX1.bOut = TRUE — dém thoi gian 2 gidy
Néu cong tac van bat sau 2 gidy + hé théng da dimg — hién thi canh bao HMI:
HMIWithCplx1Filtration.PopupPlease TurnOffK SWCplx1 := TRUE
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Cai dat va Reset Popup:

Set (S): Khi diéu kién diing — bat popup canh bao.

Reset (R): Khi Featurel.StopComplete va Feature2.StopComplete khong con
dung, thi popup s& tit lai.

Network 6: Quan 1y logic EMG Stop tong hop (Complex EMG Stop) cta hé théng
dya trén nhiéu diéu kién.
Kich hoat trang thai EMG Stop tong hop:
e Tin hiéu EMG Stop tir thiét bi:
o EquipmentDB.EMGStopCplx1 = TRUE
e Sau 2 gidy (dung Timer #TPTimer2) — kich hoat:
o CplxFiltrationDB.EMGStopComplex1 := TRUE
Reset trang thai EMG Stop tong hop khi: Tat ca cac diéu kién sau dong thoi dung:
Tat ca cac diéu kién sau dong thoi dung:
e Khong con EMG Stop vit 1y.
e Céc nut trang thai trén HMI déu tat:
o HMIWithCplx1Filtration.ButtonFiltrationCplx1.StatusLedStart= FALSE
o HMIWithCplx1Filtration.ButtonFiltrationCplx1.StatusLedStop = FALSE
« Thiét bi da hoan tat trinh ty khéi dong:
o HMIWithCplx1Filtration.F-101.StartComplete = FALSE
Khi cac diéu kién reset nay dang — EMGStopComplex1 duoc Reset (R).

v e viy
hEn el WS

| e— 1] o 1] N —t

Hinh 4.3.18 Céu trac 7 ctia Sequence Filtration Flow
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Network 7 (HMI With Complex 1 Filtration) véi muc dich chinh: Truyén va nhan
dir liéu gitta PLC va HMI thong qua Word st dung hai ham:
« FC305 (FcBitsToWord) — Gop nhiéu tin hiéu bit — word guri dén HML.
FC303 (FcWordToBits) — Téch tin hiéu ttr HMI (word — bits) cho PLC
Phén 1: Gui dit liéu tir PLC 1én HMI (FcBitsToWord)
Phén 2: Nhén dit liéu tir HMI vé PLC (FcWordToBits)
4.3.2. Phong diéu khién khu tré choi 2
e Main OB

Network 1: Change All Equipment to Auto mode
Network 2: Check P-120

Network 3: Check P-121

Network 4: Check P-122

Network 5: Check P-123

Network 6: Check Sequence Ready
Network 7: SetpointP-120
Network 8: Setpoint P-121
Network 9: SetpointP-122
Network 10: SetpointP-123
Network 11: Resetled

DU DS NP BNDRS ENH SRS IR NS SNCH DS DN BN

Network 12: HMI Read & Write With Complex 1 Feature 2

Hinh 4.3.19 Céc cu trac cta chuong trinh chinh trd choi 2

4.3.2.1. Khu tro choi 5
e Sequence Feature Flow 1:

»  Network 1: Change All Equipment to Auto mode

> Network2: CheckP-510

> Network3: CheckP511

> Networkd: CheckP512

»  Network5: CheckP513

»  Network6: Check Sequence Ready
> Network 7: SetpointP-510

»  Network8: SetpointP511

>  Network 9: SetpointP-512

»  Network 10: SetpointP-513

> Network 11: Resetled

»  Network 12: HM Read & Virite With Complex 5 Feature 1

Hinh 4.3.20 Céc ciu tric ctia Sequence Feature Flow 1 trd choi 5
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e Sequence Feature Flow 2:
}  Network 1: Change &l Equipment to Auto mode
b Network2: CheckP320
b Network3: CheckP321
»  Networkd: CheckP522
»  Network5: CheckSequence Ready
b Network6: SetpomtP-520
}  Network7: SetpomtP352!
b Network8: SetpointP522
b Network9: Resetled
}  Network 10: HM Read & Wnte ¥ith Complex 5 Feature 2

Hinh 4.3.21 Céc ciu tric ciia Sequence Feature Flow 2 tro choi 5

e Sequence Filtration Flow:
»  Network 1: Change AllEqupment to Auto mace
}  Network2: CheckEMGStop
}  Network3: CheckReadySequence
»  Networkd: SetpaintP501 Depend an Mode of FCPS01
»  Network5: EMG Stop Complexs
»  Network6; Popup Flease Tum Off Key Swatch
}  Network7; HM With Complex5 Fitration

Hinh 4.3.22 Céc ciu tric ctia Sequence Filtration Flow trd choi 5

4.3.2.2. Khu tro choi 12
e Sequence Feature Flow:

P Network1: Change 4F Equipmentto Auto mode
b Network2: CheckP1210
b Network3: Check Sequence Ready
b Networkd: SetpointP-1210
P Network5: Resetled
b Network6: HM 3eac & inte Wih Complex 12 Festure

Hinh 4.3.23 Céc ciu tric ciia Sequence Feature Flow tro choi 12
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e Sequence Filtration Flow:

»  Network 1: Change All Equipment to Auto mode

> Network 2: Check EMG Stop

»  Network 3: Check ReadySequence
Network 4: Setpoint P-1201A Depend on Mode of FCP-1201A
Network 5:  ENG Stop Complex 12 Reset led

Network 6: FPopup Please Tum Off Key Switch

- v v v

Network 7:  HM With Complex 12 Filtration 1

Hinh 4.3.24 Cac ciu triic cua Sequence Filtration Flow trd choi 12

4.4. Cac ché d¢ 15i
4.4.1. L6i hé thong mang

» Moi Room d€u c6 chuan doan 101 thiét bi va cac két noi truyén thong tai giao dién

giam sat.
Hun
Future s
Reoncd '
| OCF
Futuee *—IQF}
o — L~

ks COMPLEX 14 “o%. CONPLEX 15

Hinh 4.4.1 Man hinh khi ¢6 15i truyén thong
> Cach chuan doan 13i va cach khic phuc:

Béng 4.7 Chuan doan 16i va cach khac phuc

Trang thai Y nghia Céch khac phuc
- Day cép gitta 2 thiét bi nhap | - C4p mang dd biratra | - Kiém tra cap mang két
nhay mau do6 - Mot trong 2 thiét bi mat | ndi gitra 2 thiét bi
dién

SVTH: Nguyén Lé Tan Thién, Nguyén Hoang Tién Trung GVHD: TS. Nguyén Khanh Quang 64



Nghién ciru tmg dung giai phap SIMATIC HMI UNIFIED cho diéu khién va gidm sat cong vién nudc

- bén ET200 SP nhay dé - Mot trong hai module | - Kiém tra diy c4p mang
= EXZTIM | dang gip 16i (dut day, | cia Module
1‘.1 | = Module 16i,... ) - Kiém tra ngudn cua
- T — 1 |- Mitngudn thiét b
- Ben CPU nhay do - CPU ¢6 su ¢ - Kiém tra canh bao trén
— man hinh CPU hoac
= “chuan doan truc tuyén”
trong Ung dung TIA
’ Portal

4.4.2. Loi thiét bi diéu khién

> Man hinh cung cap nhiing loi ich sau:

— Giam thoi gian ngimg hoat dong thong qua céc thong bao chan doan & dang vin ban

thuan tay.

— Giam thoi gian can thiét cho viéc dua vao van hanh va bdo tri, rut ngan thoi gian ngung

hoat dong cua nha may.

— Hién thi trang thai hé théng SYNCUP béng man hinh hién thi tién trinh d6 hoa va

phan tram.
4.4.2.1. Mau hién thi va LED

Bang 4.8 Bang thong tin mau hién thi va LED

RUN/STOP LED 16i LED bado tri Y nghia Cach khic
LED phuc
= . LED off Thiéu hodc | Kiém tra mo-
LED off LED off khong du dién |  dun ngudn

ap cung cap
cho CPU.

dién hoac day

dién
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LED nhip

nhdy vang

L
LED off

LED mau vang

CPU thuc hién
cac hoat dong
ndi by ¢ trang
thai hoat dong
# RUN-
Redundant.

LED mau vang

LED
nhap nhay do

LED

nhay vang

nhip

CPU bi 16i

Thay CPU

[ |
LED mau xanh

D 7
LED tht

LED vang

Nha may can
duoc bao tri

thuong xuyén.

Kiém tra/thay
thé phan ciing
bi anh hudng

trong thoi gian

ngan

[
LED mau xanh

N
FiLy

LED nhay do

LED tit

Mot su kién
chan doan
dang cho xu ly
O trang thai
hoat dong
RUN-
Redundant

Kiém tra su
kién trén man
hinh CPU

[
LED mau xanh

LED nhép
nhdy do

LED mau vang

Su kién chéan
doan (vi du: 16i
thiét bi 10
trong vong
PROFINET
hodc khong thé
truy cap vao
thé nh&
SIMATIC) va
yéu cau bao tri
(vi duy: gidn
doan vong
PROFINET).

Kiém tra cap
giita mdi thiét
bi hoac thé
nhd SIMATIC.
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4.5. Bao tri hé thong
4.5.1. Bdo tri phan cirng

1. Kiém tra truc quan vé ti dién va cac thiét bi trong tu => Tét ca cac ta dién
2. Kiém tra dién ap dau vao va diu ra cc nguén dién = > Tét ca céc ta dién
3. Kiém tra truc quan trang thai cua PLC va IO => Tu diéu khién
4. Kiém tra chtrc ning Shunt trip cia MCCB tong tt MCC: Mét pha, dong
10, thir tu pha,...
5. Kiém tra truc quan, v¢€ sinh va do céach dién céc tu dién= > TAt ca céac ti
dién.
Vi tri Tén ta Soluong | 1 | 2 |3 4 | 5
Mechanical Room | Tu dién dong luc MCC1 1 X | X X | X
#1 T dién dicu khién C1 1 X | x | x X

4.5.2. Bdo tri phdan mém

1. Sao luu tat ca chuwong trinh PLC, HMI => Tu diéu khién
2. Cai dat sao luu va tham sb caa VFD => Tu MCC c6 chia bién tan.
3. Kiém tra tin hiéu hoat dong cua cac thiét bi hién trudng Cam bién, thiét bi

do => Thiét bi hién truong va ti diéu khién, tu dong luc.
4. Kiém tra chtrc ning bang tay cac thiét bi diéu khién: Van, Pong co => Tu

diéu khién va ta dong lyc.
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Chuong 5: KET QUA TRIEN KHAI VA PANH GIA

5.1. Mb phéng twong tac diéu khién
e Start/Stop Filtration Flow Complex 1. Dé chay hé thng, thuc hién cac budc sau:
% Nhan nat Change Auto Mode (1)
% Tat ca thiét bi (2) chuyén sang ché d6 Auto

= 50 e

e &

Langind Y BTN

PLCAT BWTTH

FEATUSS. FLOW F-%1
COMPLLX | GROLE DOWTHL

AN A e

e e
sl

Hinh 5.1.1 Thay d6i sang ché do Auto Mode
% Kiém tra dén Ready :

Khi mudn nhin Group Start hé thong trudc tién yéu cau céc tin hiéu ciia hé thong
san sang bao g(‘A)m tat ca thiét bi & ché do Auto, cac thiét bi khong 16i, Float, Vacuum
Switch khong tic dong, khong nhan EMG néu tit ca cac trén hiéu trén déu thda man thi
dén READY hién thi mau xanh (1) bao hiéu da sin sang cho phép nhin chay hé thong,
nguoc lai néu dén READY hién thi mau xam (2) bao hiéu chua sin sang va khong cho

phép Group Start.
Vi du : Bén hién thi mau xanh (1) cho phép nhan Group Start

FEATURE FLOW F-101
COMPLEX 1 GROUP CONTROL

GROUP STOP

P —

CHANGE AUTO

MODE COMPLETED
Al

Hinh 5.1.2 Khi cho phép nhdn Group Start
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% Vidu : Dén hién thi mau xam (2) khong cho phép nhan Group Start

FEATURE FLOW F-101
COMPLEX 1 GROUP CONTROL

GROUP s]’w | READY r—z

(GROUPSTOP |
—— i

CHANGE QUT (o} COMPLETED

Hinh 5.1.3 Khi khong cho phép nhan Group Start

% Group Start hé thong :
Sau khi dén Ready hién thi mau xanh chiing ta c6 thé nhin Group Start hé thong

« Vidu: Hé théng chay voi ché do Pre-coat, sau khi nhan Group Start deén
ctia nit nhan s& hién thi mau xanh bao hiéu di Start thanh cong (1) sau d6
may nén khi s€ dugc khéi dong (2)

IR MBS

PUMAL W
RTINS

2)
-

Hinh 5.1.4 Giao dién khi nhin ntt Group Start thanh cong

(1) Nhan Group Start
(2) Méy nén khi dugc khoi dong
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Sau khi may nén khi AC-101 da hoat dong va c6 yéu cau chay bom va h¢ loc thi

bom (1) s& dugc tw dong khai dong & ché do pre-coat (2) voi tan sd da duoc cai dat trude
trong bang cai dit thong sb

T MR S

Featuro Flow 1 | Feature Flow 2 |

wat A

ESD10% ESO

@ &

0@ py gameH

FLOAT SWITCH

FEATURE FLOW F101
COMPLEX 1 GROUP CONTROL

= Overview

Hinh 5.1.5 Giao dién tit ca cic bom d3 hoat dong

(1) Bom xur Iy duoc kho1 dong
(2) Ché d6 Pre-coat
Sau khi bom tuan hoan duoc 1 thoi gian h¢ théng loc s€ chuyén qua ché do Filter
Mode (1) yéu cau khoi dong thiét bi xir Iy hoa chét (2) cung cap nude di qua xtr 1y thong

qua hé thdng dudng dng, dén bao Completed (3) hién thi mau xanh thong bao da két
thiic quy trinh chay.
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T WA 000
et

o FLOAT TATTON

FEATURE FLOW F-101
COMPLIIX | GROUP CONTROL

. SAOD TR
i,

CHANGE ALTD 31

Hinh 5.1.6 Giao dién khi bom chay hét quy trinh
(1) Ché d6 Filter Mode
(2) Bo xtr Iy hoa chat CC dugc khoi dong
(3) ben bao Completed

% Group Stop hé thong:

TO GPUAGHPOCL
i A

20100 0
ED ey awTos

FLOAT SArTOn

FEATURE FLOW 101
OCOMPLEX | GROUP CONTROL

= owe  EECTTEE

Hinh 5.1.7 Giao dién khi nhan Group Stop

(1) Nhan Group Stop
Khi nhan Group Stop dén bao hién thi mau d6 thong bao dang thuc hién dimg hé
théng, sau khi tat ca cac thiét bj duge dung (1), kiém tra hé théng loc ctia complex 1 cé
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dang hoat dong khong, néu khong thi dimg thiét bi may nén khi AC-101 va tat ca dén

bao trén bang diéu khién trd vé trang thai ban dau.

o Start/Stop Feature Flow P-120 To P-123 Complex 1

X Nhén nat Change Auto Mode (1)
< Tat ca thict bi (2) chuyén sang ché d6 Auto
+ Kiém tra dén Ready

Khi mudn nhan Group Start hé thdng trudc tién yéu cau cac tin hiéu cta hé théng
sin sang bao gdm tat ca thiét bi & ché do Auto, cac thiét bi khong 161, Flood, Vacuum
Switch khong tac dong, khong nhin EMG néu tit ca cac trén hiéu trén déu thda man thi
dén READY hién thi mau xanh (1) bao hiéu da sin sang cho phép nhan chay hé théng,
nguoc lai néu dén READY hién thi mau xam (2) bao hiéu chua sin sang va khong cho

phép Group Start.

Firaton Flow Feature Flow 2

FRATUSE MLOW P18 10 M
COMPUEX\ GROLr CONTOL
==

L

O 410

Hinh 5.1.8 Giao dién khi cac bom d3 chuyén sang ché d6 Auto
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< Group Start hé thong: Sau khi dén Ready (1) hién thi mau xanh chung ta
c¢6 thé nhan Group Start hé thdng. Sau khi nhan Group Start dén cua nat
nhan s& hién thi mau xanh bao hiéu da Start thanh cong (2) sau d6 cac bom
120 dén 123 1an luot khoi dong (3) cach nhau 15s sau d6 dén bao Completed
(4) hién thi mau xanh bao hoan thanh quy trinh.

Eoskon tiowd:

AL '\WP«!N TORtRD
m] 1 GRAR CONTROL

m-( ‘&Tﬂ

_ owe  EEECETEER

Hinh 5.1.9 Giao dién khi nhan Group Start
(1) Pén bao sin sang
(2) Nt nhan bao di Start
(3) Céc bom dugc khoi dong
(4) bén bao hoan thanh

% Group Stop hé thong :
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User Date and Time

Admin 250312025, 1542062 P U1l OROUP
Feature Flow 2 |
® ®
FROM BOTTON DRAMG x 0% 2 " =
| - i f =
-y veio X FL120
§T920 P20
w L]
FRON BOTTON DRAMG i 00% e 3 PrpTampap—

e BOTTON s x 00% El
" &
L —
w i verz X !
s-iz P2
#ROM GOTTON DA x 00%

Hinh 5.1.10 Giao dién thé hién qua trinh Group Stop hé thong

5.2. Nhan xét

Qua qua trinh trién khai mo6 phong hé théng diéu khién va giam sat cac t6 hop bom
trong cong vién nude bang giao dién SIMATIC HMI Unified, nhom nhan thdy hé thong
van hanh twong d6i 6n dinh va phan hoi dung véi logic diéu khién da thiét lap. Viéc
chuyén doi gifra cac ché do diéu khién (tu dong — dung — khan cép) dién ra muot ma,
khong xdy ra xung dot tin hiéu hay 15i logic trong qua trinh mé phong.

Hé théng den tin hi¢u va trang thai cua cac thiét bi duoc cap nhat theo thoi gian
thuc, gitp ngudi van hanh dé dang nhan biét va phan ung kip thoi véi cac su ¢b. Giao
dién nguoi — may (HMI) duoc thiét ké truc quan, bd cuc 1 rang, cho phép quan sat toan
bd qué trinh van hanh tir lac khoi dong dén khi két thic chu trinh. Cac nat nhan chirc
nang nhu Group Start, Group Stop, cung cac dén bao trang thai READY, COMPLETED
da gop phan minh hoa day du quy trinh van hanh.

Nhin chung, két qua trién khai buéc dau da ching minh tinh kha thi ciia viéc tng
dung giai phap SIMATIC HMI Unified trong giam sat va diéu khién cong vién nudc.
Day 14 tién dé quan trong dé mé rong ung dung hé théng vao thuc té, huéng dén mot

giai phdp gidm sat — van hanh thong minh, hi¢u qua va hi¢n dai.
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KET LUAN

Dé tai "Nghién ctru Gmg dung giai phap SIMATIC HMI Unified vao cong vién
nuéce" da tap trung khao sat, phan tich va trién khai mot giai phap diéu khién — giam sat
hién dai dya trén nén tang HMI Unified cta Siemens trong méi trudng dic thu 1 cong
vién nuéce, noi yéu cau hé théng diéu khién phai linh hoat, truc quan, 6n dinh va dé dang
bao tri.

Thiét ké va xay dung giao dién HMI truc quan, pht hop véi dic diém véan hanh tai
cong vién nudc, bao gdm hé théng bom nuée, cam bién muc nude, didu khién van va
cac hiéu tng nude. Thyc hién mo phong hé thong diéu khién va giam sat trén phan mém,
dam bao tinh kha thi va on dinh khi trién khai thuc té. Panh gia hiéu qua cua giai phap
thong qua céc tiéu chi: dé sir dung cho ngudi van hanh, kha ning mé rong, tinh an toan
va hiéu suét van hanh.

Két qua nghién ciru cho thay giai phap SIMATIC HMI Unified 13 mot hudng di
pht hop, hién dai va c6 tiém ning tmg dung cao trong viéc nang cao chat lwong quan ly
va van hanh cac hé théng k¥ thuat tai cong vién nude. Tuy nhién, do han ché vé thoi
gian va kién thtrc nén c6 nhiéu sai sot trong qua trinh thue hién mong quy Thay/C6 xem
x€t bd qua cho ching em.

e Han ché cua dé tai

Chi phi dau tu cao: Viéc trién khai HMI Unified doi hoi phan ctng (Unified Panel)
va phan mém (WinCC Unified) hién dai, ddn dén chi phi ban dau 16n hon so véi cac
HMI truyén théng (Comfort Panel). Diéu nay gy ap luc 1én ngin sach dau tu cia cac
du an nhoé hodc trung binh.

Yéu cau phan mém cao cap: Hé thong can TIA Portal V16/V17 trd 1én va goi
WinCC Unified. Piéu nay c6 thé gay kho khan cho k¥ su van hanh chua quen voi phan
mém méi.

e D@ xuit cai tién

Trong bdi canh cong nghé s6 hoa va két ndi van vat (IoT) ngdy cang phat trién,
viéc ing dung cac giai phap diéu khién va giam sat tir xa dong vai trd quan trong trong
viéc nang cao hiéu qua van hanh cac hé théng cong nghiép, dic biét 14 tai cac cong vién
nudc — noi doi hoi kha nang phan g nhanh véi cac tinh hudng lién quan dén an toan,
moi trudng va trai nghiém khach hang. Mot trong nhing giai phap tiéu biéu 1a viéc tich

hop cong nghé Web Server vao hé théng giam st va diéu khién.
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Cong nghé Web Server, dién hinh nhu SIMATIC Unified Access ciia Siemens,
cho phép truy cap giao dién diéu khién (HMI) thong qua cac trinh duyét web tiéu chuén,
st dung nén tang HTML5 ma khong can cai dit phadn mém chuyén dung. Piéu ndy mo
ra kha ning giam sat va van hanh hé thong tir xa bang cac thiét bi di dong nhu may tinh
bang, dién thoai théng minh hoic laptop. D6i véi hé théng cong vién nude — noi co
nhiéu bé boi, tram bom, hé théng loc, cam bién muc nudce, va thiét bi an toan — viéc truy
cap tir xa giup k¥ su, nhan vién van hanh theo di tinh trang hé thdng theo thoi gian thuc
mot cach linh hoat va thuan tién, ké ca khi khéng c6 mit tai phong diéu khién trung tam.

Hon thé nita, nho tinh ning da ngudi dung va phan quyén truy cdp, cong nghé Web
Server gitip ting cudng bao mat, han ché truy cap trai phép, dong thdi cho phép cac bd
phan k¥ thuat, bao tri, hodc quan ly c6 thé theo doi riéng biét tirng phan hé ma khong
gy anh hudng 13n nhau. Piéu ndy khong chi ning cao kha ning van hanh lién tuc ma
con hd tro qua trinh bao tri du doan (predictive maintenance), phat hién sém sy cd trude
khi anh hudng dén hoat dong chung.

Viéc ap dung cong nghé Web Server khong chi cai thién kha ndng van hanh hé
thdng ma con gitp giam chi phi dau tu phan cing HMI truyén théng, han ché cac 1i do
thao tac thu cong va nang cao kha niang két néi — mot yéu t6 then chét trong chién luoc
chuyén d6i s6 nganh tu dong hoa. Tir goc nhin dai han, giai phap nay 1a nén tang cho
viéc phat trién cac hé théng diéu khién thong minh, tich hop v6i SCADA hoic cac nén

tang IIoT (Industrial Internet of Things) trong twong lai.
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Hinh 1 Chuong trinh trang Sequence Feature Flow 1

Network 1 (Change All Equipment to Auto mode): Muc tiéu 1a khi ¢ tir HMI, tat
ca cac thiét bi s& chuyén sang ché d6 Auto. Vi cac diéu kién 1a “HMIwithCplx5”,
“Feature]*.ChangeEpmFeaturel”, “Cplx5.Auto” sé& st dung dé tao xung canh 1én thong
qua khdi “P_TRIG” lam khéi phat hién xung canh 1én cua tin hiéu “Cplx5
Featurel*.P_Trigl”. Nhu thé khéi MOVE khi “P_Trig.1 = TRUE” thi ¢6 nhiém vu
chuyén d6i cac thiét bj bom sang ché d6 Auto thong qua iMode.

Véi Network 2 = Network 6 (Check P-xx): s& 6 nhiém vu kiém tra trang thai caa
bom (P-xxx) dé thiét 1ap tin hiéu OK. Véi diéu kién:

EquipmentDB"."P-xxx".bOutAuto: thiét bi dang & ché d6 Auto
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EquipmentDB"."P-xxx".bOutError: thiét bj khong bj 161

DigitalInputDB"."VS-xxx".bOut: tin hiéu dau vao k§y thuat s6 VS-xxx dang bat

xxx & 12 tir 510 - 513. Néu tit ca ding “CplIx5 Feature1DB.P-xxx_OK = TRUE”.

O Network 7, (Check Ready Sequence): kiém tra chudi sin sang ciia h¢ thong.

Céc thiét bi P-510, P-511, P-512, P-513 da OK (FeatureDB."P-xxx_OK").

Tin hiéu s6 tr cam bién ROOMS-FSH di bat (DigitallnputDB."ROOMS5-
FSH".bOut).

Tin hiéu tur EMGStop Cpx5 chua duoc kich hoat
(EquipmentDB."EMGStopCpx5").

Tin hiéu tr KSWCPXS ciing dung (DigitallnputDB."KSWCPX1".bOut)

Network 8 2 Network 12 (Setpoint P-xxx): c6 chirc nang truyén gia tri Setpoint
tir HMI xudng cho céc thiét bi tvong Gng. Gia tri ndy duoc truyén xudng PLC va luu
vao ving nhd twong ung trong thiét bi. Diéu kién dau vao:
HMIWithCpx1.Featurel."SetpointP-xxx" con dau ra s& gia tri c6 EquipmentDB."P-
xxx".rInsPauto. Lénh MOVE dung dé truyén gié tri Setpoint tir HMI xudng thiét bj P-
xxX, luu tai bién ndi bd rinsPauto cua thiét bi ndy. (xxx s& tir 510 = 513)

Network 13 (Resetled): véi chirc ning 1ip lai 1énh diéu khién

Diéu kién khoi dong:

Cpx |1 FiltrationDB.EMGStopCpx5 — Nut dirng khan cap (EMG) chua duoc kich
hoat.

DigitalInputDB."KSWCPLX5".bOut — Tin hiéu cong tic/vi tri hoat dong & trang
thai ON.

Hanh dong: Kich hoat timer TP (xung don) co thdi gian tré T#2s.

Khi hét thoi gian: (timer Q = 1) s& thyc hién reset cic bit sau:
HMIWithCpx5.Feature1.Button.Feature1 Cpx5.StatusLedStart
HMIWithCpx5.Featurel.Button.Feature1 Cpx5.StatusLedStop
HMIWithCpx5.Featurel.Feature1 Cpx5.StartComplete

b) Sequence Feature Flow 2
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Hinh 2 Chuong trinh Sequence Feature Flow 2
Network 1 (Change All Equipment to Auto mode): Muc tiéu 1a khi ¢ tir HMI, tat

ca cac thiét bi s& chuyén sang ché d6 Auto. Vi cac didu kién 1a “HMIwithCplx5”,
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“Feature2*.ChangeEpmFeature2”, “Cplx5.Auto” sé& st dung dé tao xung canh 1én thong
qua khéi “P_TRIG” lam khdi phat hién xung canh 1én cua tin hiéu “Cplx5
Featurel*.P_Trigl”. Nhu thé khéi MOVE khi “P_Trig.] = TRUE” thi ¢6 nhiém vu
chuyén d6i cac thiét bj bom sang ché d6 Auto théng qua iMode.

VéiNetwork 2 & Network 4 (Check P-xx): s& ¢6 nhiém vu kiém tra trang thai caa
bom (P-xxx) dé thiét 1ap tin hiéu OK. Véi diéu kién:

EquipmentDB"."P-xxx".bOutAuto: thiét bi dang & ché d6 Auto

EquipmentDB"."P-xxx".bOutError: thiét bj khong bj 16i

DigitallnputDB"."VS-xxx".bOut: tin hi¢u dau vao k¥ thuat s6 VS-xxx dang bat

xxx s& 13 tir 520 = 522. Néu tit ca ding “Cplx5 Feature]1 DB.P-xxx_OK = TRUE”.

O Network 5, (Check Ready Sequence): kiém tra chudi san sang ciia hé thong.

Céc thiét bi P-520, P-521, P-522 di OK (FeatureDB."P-xxx_OK").

Tin hiéu s6 tr cam bién ROOMS-FSH di bat (DigitallnputDB."ROOMS5-
FSH".bOut).

Tin hiéu tur EMGStop Cpx5 chua duoc kich hoat
(EquipmentDB."EMGStopCpx5").

Tin hi¢u tr KSWCPX5 ciing ding (DigitallnputDB."KSWCPX1".bOut)

Network 6 Network 8 (Setpoint P-xxx): c6 chtic ning truyén gié tri Setpoint tir
HMI xuéng cho cac thiét bi twong tng. Gié tri nay duoc truyén xuéng PLC va luu vio
ving nhéd twong Gng trong thiét bi. Diéu kién dau  vao:
HMIWithCpx1.Featurel."SetpointP-xxx" con dau ra s& gia tri c6 EquipmentDB."P-
xxx".rInsPauto. Lénh MOVE duing dé truyén gia tri Setpoint tir HMI xudng thiét bi P-
xxx, Iru tai bién ndi bd rInsPauto cua thiét bi ndy. (xxx s& tr 520 7 522)

Network 9 (Resetled): véi chire nang 1ap lai 1énh diéu khién

Diéu kién khoi dong:

Cpx5.FiltrationDB.EMGStopCpx5 — Nut dirng khan cap (EMG) chua duoc kich
hoat.

DigitallnputDB."KSWCPLX5".bOut — Tin hiéu cong tic/vi tri hoat dong & trang
thai ON.

Hanh dong: Kich hoat timer TP (xung don) c6 thdi gian tré T#2s.

Khi hét thoi gian: (timer Q = 1) s& thuc hién reset cic bit sau:
HMIWithCpx5.Feature2.Button.Feature 1 Cpx5.StatusLedStart
HMIWithCpxS5.Feature2.Button.Feature 1 Cpx5.StatusLedStop
HMIWithCpx5.Feature2.Feature1 Cpx5.StartComplete

¢) Sequence Filtration Flow

Phu luc 5



Phu luc



Hinh 3 Chuong trinh Sequence Filtration Flow
% Network 1 (Change All Equipment to Auto mode) voi chic ning chuyén tit ca
thiét bi trong hé théng loc (Filtration) sang ché do Auto khi c6 yéu cau tir HML.
Chi tiét hoat dong:
« HMIwithCplx5.Filtration.ChangeEqmFiltration2 1a tin hiéu diéu khién tir HMI.
« P TRIG (Positive Trigger): phat hién xung canh 1én — chi thuc hién mot 1an khi
nut nhan dugc nhéan (0 — 1).
o Khi co xung: Lénh MOVE s€ ghi gia tri CplxFiltrationDB."P_Trig".1 (Auto) vao
céc thiét bi:
o EquipmentDB."AC-501".Mode
o EquipmentDB."CC-501".Mode
o EquipmentDB."P-501".Mode
% Network 2 (Check EMS Stop) véi chitc niang xac dinh tinh trang hé thong c6
dang bi dimg khan cap (EMS Stop) khong.
Chi tiét hoat dong:
« EquipmentDB.EMSStopCplx5 14 tin hiéu tir hé thong bao c6 dimg khan cap.
« Néu tin hiéu nay KHONG dugc kich hoat (diéu kién dtng):
o CplxFiltrationDB.EMS OK = TRUE

Network 3: Check Ready Sequence véi hirc ning kiém tra toan bo diéu kién sin
sang cho hé thong loc trudc khi bat dau hoat dong.
Céc diéu kién can dong thoi ding:
e Thiét bi AC-501 phai dang & Auto:
EquipmentDB."AC-501".bOutAuto
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e Thiét bi CC-501 phai ¢ Auto:
EquipmentDB."CC-501".bOutAuto
e Thiét bi P-501 phai & Auto va khong 13i:
o EquipmentDB."P-501".bOutAuto
o EquipmentDB."P-501".bOutError = FALSE
e Van VS-501 phai mo (hodc khong 16i):
DigitallnputDB."VS-501".bOut
e Khong c6 EMS Stop:
CplxFiltrationDB.EMS OK
Néu tt ca diéu kién trén thoéa man, hé théng s€ bat tin hiéu:
o HMIwithCplxS5. Filtration.SeqFiltrationCplx1Ready = TRUE: thong bdo trén
HMI rang hé thong da san sang.
% Network 4 (Setpoint P-501 Depend on Mode of FCP-501): Thiét lap gia tri dat
ctia P-501 dua vao ché d6 cua FCP-501 véi muc dich chung: Tuy theo ché do
van hanh cua FCP-501, gi4 tri setpoint (diém dat ap suat hodc luu luong) cho P-
501 s& dugc lya chon tir nguén twong (mg do ngudi van hanh dinh nghia.
Céu tric logic:
Mang nay gém 2 nhanh diéu kién két hop voi Iénh MOVE, cu thé:
Nhénh 1: Khi ché d6 “Filter Mode = Off”
biéu kién:
o DigitallnputDB."FCP-501-PC".bOut = TRUE
o DigitallnputDB."FCP-501-FMC".bOut = TRUE
« HMIwithCplx5Filtration".spP-501FillterModeOff duoc dung lam gi tri dau vao
Hanh dong:
MOVE "HMIwithCplx1Filtration".spP-101FillterModeOff
— "EquipmentDB"."P-501".rInSpAuto
Ttc 1a néu FCP-501 dang hoat dong (cac tin hiéu dau vao OK) va dang khong & ché 4o
loc, thi setpoint cua P-501 s€ duoc léy tur gid tri thiét 1ap cho ché do "Filter Off",
Nhénh 2: Khi ché o “Filter Mode = On”
Diéu kién:
o DigitallnputDB."FCP-501-FMC".bOut = TRUE
« HMIwithCplx1Filtration".spP-501FillterModeOn 14 gié tri ddu vao
Hanh dong:
MOVE "HMIwithCplx5Filtration".spP-501FillterModeOn
— "EquipmentDB"."P-501".rInSpAuto
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Tuc 12 néu FCP-501 dang & ché do loc, thi gia tri setpoint ciia P-501 s& iy theo
ché d¢ loc (Filter Mode On).
% Network 5 (Popup “Please Turn Off Key Switch”) v6i muc dich: Hién thi canh
bao trén HMI yéu cau tit Key Switch sau khi hé thdng dirng hoan toan.
Céc diéu kién kich hoat canh bao:
Hai tinh ning Featurel va Feature 2 phai dimg hoan tt:
e Cplx5SFeaturel DB.StopCompleteFeature1Cplx5
e CplxSFeature2DB.StopCompleteFeature2Cplx5
Mot trong cac diéu kién sau dung:
e Cong tic KeySwitch (KSWCPLX5) van bat sau khi ding —
DigitallnputDB."KSWCPLX5".bOut = TRUE, sau 2 gidy — bat canh bao.
Hoic, 1an khoi dong dau tién PLC (M1.0 = "FirstScan") hodc, hé théng
dang ¢ trang thai EMG Stop (CplxFiltrationDB.EMGStopComplex5 =
TRUE)
Hoat dong ctia Timer (#TPTimerl):
Khi KSWCPLX5.bOut = TRUE — dém thoi gian 2 gidy
Néu cong tic van bat sau 2 gidy + hé thong da dimg — hién thi canh bao HMI:
HMIWithCplx1Filtration.PopupPlease TurnOffK SWCplx5 := TRUE

Cai dat va Reset Popup:

Set (S): Khi diéu kién dting — bat popup canh béo.

Reset (R): Khi Featurel.StopComplete va Feature2.StopComplete khong con
dung, thi popup sé tat lai.

% Network 6: Quan 1y logic EMG Stop tong hop (Complex EMG Stop) ctia hé
thong dya trén nhiéu diéu kién.
Kich hoat trang thai EMG Stop tong hop:
e Tin hiéu EMG Stop tir thiét bi:
o EquipmentDB.EMGStopCplx5 = TRUE
e Sau 2 gidy (dung Timer #TPTimer2) — kich hoat:
o CplxFiltrationDB.EMGStopComplex5 := TRUE
Reset trang thai EMG Stop tong hop khi: Tat ca cac diéu kién sau ddng thoi dung:
Tat ca cac diéu kién sau dong thoi dung:
e Khong con EMG Stop vat 1y.
e Céc nut trang thai trén HMI déu tat:
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o HMIWithCplx5Filtration.ButtonFiltrationCplx5.StatusLedStart= FALSE
o HMIWithCplx5Filtration.ButtonFiltrationCplx5.StatusLedStop = FALSE
« Thiét bi dd hoan tat trinh ty khéi dong:
o HMIWithCplx5Filtration.F-501.StartComplete = FALSE
Khi cac diéu kién reset nay dung — EMGStopComplex5 dugc Reset (R).
% Network 7 (HMI With Complex 5 Filtration) voi muc dich chinh: Truyén va nhan
dir liéu gitta PLC va HMI thong qua Word st dung hai ham:
« FC305 (FcBitsToWord) — Gop nhiéu tin hiéu bit — word guri dén HMI.
FC303 (FcWordToBits) — Téach tin hi¢u tor HMI (word — bits) cho PLC
Phan 1: Gui dit liéu tir PLC 1én HMI (FcBitsToWord)
Phén 2: Nhén di liéu tir HMI vé PLC (FcWordToBits)
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