PAI HQOC PA NANG
TRUONG PAI HQC BACH KHOA
KHOA PIEN

PO AN TOT NGHIEP
CAPSTONE PROJECT

NGANH: KY THUAT PIEU KHIEN VA TU PONG HOA

DE TAI:
THIET KE TU PIEU KHIEN

TRAM BOM PA NANG

Gido vién hudng ddn:  TS. TRAN THAI ANH AU

Pong hudng dan: KS. HO SY THAI

Nhom sinh vién thuc hién:
1. VO LE VU NHAT NGUYEN — MSSV: 105200374 — LOP: 20TDHCLC1
2. PHAM ANH PUC - MSSV: 105200488 — LOP: 20TDHCLC4

Pa Ning, 6/2025




TOM TAT

Tén dé tai: Thiét ké ta diéu khién tram bom da ning

Sinh vién thuc hién: Vo Lé Vi Nhat Nguyén

S6 thé SV: 105200374 Lop: 20TDHCLC1
Sinh vién thuc hién: Pham Anh Duc
S6 thé SV: 105200488 Lop: 20TDHCLC4

Pé tai “Thiét ké ta diéu khién tram bom da nang” dugc thyc hién véi mong mudn 13
thiét ké mot hé théng diéu khién c6 kha ning van hanh linh hoat theo nhiéu ché d6 tiy nhu
ciu cta ngudi dung. Hé thong duoc khai dong dong co theo phuong phap khoi dong truc
tiép (DOL), cung v6i d6 1a cac ché do bom khac nhau: ché do bom lam day (Fill mode),
ché d6 bom rat nude (Empty mode), ché d6 bom theo 4p sudt (Pressure mode). Hé thong
c6 thé tuong thich véi nhiéu loai cam bién khéac nhau nhu phao, cam bién mtrc nudce, cam
bién 4p sudt va cong tic ap sut. Ngoai ra, hé théng con c6 2 ché d6 chon chirc ning bom
la Duty/Standby va Duty/Assist, cac bom sau khi hoat dong du thoi gian cai ddt con c6 kha
nang tw dong chuyén ché do lam viéc giira hai bom. Hé thng con tich hop thém chirc ning
canh b4o, luu trit va hién thi dit liéu van hanh theo thoi gian thuc. Do 4n nay st dung bd
diéu khién 1ap trinh PLC Inovance Easy320 va man hinh HMI ITS7070EH-G dé diéu khién
giam sat. Chuong trinh dugc mé phong bang phan mém AutoShop va InoTouchPad.

Két qua dat dugc cua dé tai 1a mot mo hinh tu diéu khién tram bom c6 kha nang ung
dung thyc té cao, dép ung cac yéu cau da dang cta khach hang trong qua trinh diéu khién,

de van hanh va c6 thé mo rong trong tuong lai.



PAI HOC PA NANG

TRUONG DAI HOC BACH KHOA

KHOA PIEN

CONG HOA XA HOI CHU NGHIA VIET NAM

Ddc 1ap - Tu do - Hanh phuc

NHIEM VU PO AN TOT NGHIEP

TT Ho tén sinh vién S6 thé SV Lép Nganh
1 | V& Lé Vii Nhat Nguyén | 105200374 | 20TDHCLCI | K§ thuat diéu khién va tu
dong hoa
2 | Pham Anh Dtc 105200488 | 20TDHCLC4 | K¥ thuat diéu khién va tu

dong hoa

1. Tén deé tai do an:

Thiét ké ti diéu khién tram bom da ning

2. Dé tai thuéc dién: M C6 ky két théa thudn sé hivu tri tué déi véi két qua thee hién

3. Cac so liéu va dir liéu ban dau:

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

a. Phan chung:

Tim hiéu quy trinh van hanh hé thong

Trién khai, ki€ém nghiém va hoan thi¢én mo hinh.

TT Ho tén sinh vién No6i dung
1 | Vo Lé Vi Nhat Nguyén Tim hiéu yéu cau cia dé bai, cac phuong phap
2 | Pham Anh Pirc khéi dong, diéu khién, cac chirc ning clia bom

Hoan thién bao cao

b. Phan riéng:

TT

Ho tén sinh vién

Noi dung

1

Vo Lé Vii Nhat Nguyén

V& luu d6 thuat toan diéu khién cua tram bom

Lap trinh cho PLC

i




2 | Pham Anh Duc Lua chon cac thiét bi, tim hiéu cach két ndi truyén
thong gitra cac thiét bi
Thiét ké giao dién HMI

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

a. Phan chung:

TT Ho tén sinh vién No6i dung

b. Phan riéng:

TT Ho tén sinh vién No6i dung
1 | V& Lé Vi Nhat Nguyén Luu db thuat toan diéu khién cta tram bom
6. Ho tén nguwoi hudng dan: Phan/ Néi dung:
Tran Thai Anh Au Giao d tai db 4n

Giam sat qua trinh thuc hién dd an
Hb trg va giai dap cac van dé trong qua trinh thuc

hién do an

Hb S§ Thai Huéng dan vé luu d6 thuat toan diéu khién

Huéng dan 1ap trinh PLC, thiét ké giao dién HMI

Hudng dan trién khai mé hinh

7. Ngay giao nhiém vu dé an:  21/2/2025
8. Ngay hoan thanh dé dn: 17/6/2025

Pa Nang, ngdy 16 thang 6 nam 2025

Truwéng BO mon Ty dong héa Nguwoi hwéng din Pong hwéng din

TS. Giap Quang Huy TS. Tran Thai Anh Au KS. Ho Sy Thai
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DAI HOC DA NANG
TRUONG PAI HOC BACH KHOA

KHOA DIEN

CONG HOA XA HQI CHU NGHIiA VIET NAM

Poc lap - Tu do - Hanh phuac

PHIEU KIEM SOAT TIEN PQ LAM PO AN TOT NGHIEP

(Phiéu danh cho nguoi huéng dan/sinh vién)

Ho tén sinh vién: VO Lé Vi Nhat Nguyén

Ho tén sinh vién: Pham Anh DPtrc
Tén dé tai DPATN: Thiét ké ta diéu khién tram bom da ning

Ho tén nguoi HD: HO Sy Thai

S thé SV : 105200374
S thé SV : 105200488

Don vi: Cong ty Cong Nghiép va Dich Vu DTC

: Khoi lwgng GVHD
Tuan| Ngay - ;o
da thuc hién (%) tiep tuc thue hién (%) ky tén
A EPYYA Tim hiéu vé cac ché do cta 0%
bom da thuc hién 100%
Tim hiéu thiét bi va cac 0%
2 | 272 |phuong phéap diéu khién da thuc
hién 100%
Tim hiéu quy trinh hoat 0%
3 6/3  |dong cua tram bom da thuc hién
100%
A Duyét 1an 1: Panh gia khdi lwong hoan thanh % :
Pugc tiép tuc lam DATN M Khéng tiép tuc thuc hién PATN O
Lua chon céc thiét bi, cam 0%
5 13/3  |bién, phao va cong tic ap suat da
thuc hién 100%
V& so dd thuat toan cho cac 50%
6 | 20/3 |ché do van hanh bom di thuc
hién 50%

v




V& so do thuét toan cho céc

0%

7 | 27/3 |ché d6 van hanh bom di thyc
hién 100%
. Duyét 1an 2: Panh gi4 khéi lugng hoan thanh % :
Puoc tiép tuc lam DPATN M Khong tiép tuc thuc hién DPATN O
9 34 Lap trinh cho PLC da thuc 50%
hién 50%
Lap trinh cho PLC da thuc 0%
10 1074 hién 100%
il 174 Thiét ké giao dién HMI da 0%
thuc hién 100%
" Duyét lan 3: Panh gia khdi lwong hoan thanh % :
Pugc tiép tuc lam PATN M Khéng tiép tuc thuc hién PATN O
M6 phong van hanh hé 0%
13| 244 thong da thyc hién 100%
” Us Trién khai thyc hién mé 0%
hinh hé thong da thuc hién 100%
+ R . « K / 4 ~ 0
L5 16 Trién khai viét bao cao da 0%

thuc hién 100%




LOINOI PAU VA CAM ON

Trong thoi dai cong nghi€p hoa va hién dai hod hién nay viéc ing dung céac cong
nghé diéu khién tu dong vao cac h¢ théng san xuat va dan dung da tao ra nhitng budc tién
16n vé k¥ thut cong nghé 1an hiéu qua kinh té. Trong d6, hé thong diéu khién tram bom 13
mot phén khong thé thiéu trong cac linh vyc nhu cép nudc, ciu hod, tudi ti€u, tang ap...
Xuat phat tir yéu cau thyc tién ctia doanh nghiép va nhu cau hoc tap, nghién ctru, nhom
chiing em da quyét dinh chon d¢ tai “Thiét ké tu diéu khién tram bom da ning”.

Trong subt qua trinh thuc hién d6 4n, chung em di c6 ging van dung nhitng kién
thire 1y thuyét da hoc két hop véi tim hiéu thuc tién dé hoan thanh day di cac noi dung: lya
chon thiét bi, thiét ké hé thong diéu khién, 1ap trinh chuong trinh PLC — HMI va mé phong
véan hanh hé théng. Tuy van con nhiéu han ché, nhung d6 an nay s& gop phan cung cap mot
giai phap diéu khién tram bom hiéu qu4, linh hoat va c6 kha ning Gmg dung cao.

Chung em xin giri 161 cam on chan thanh dén TS. Tran Thai Anh Au — giang vién
huéng dan, da tan tinh chi bao va dinh huéng chuyén mon trong sudt qua trinh thyc hién
dé tai. Pong thoi, ching em ciing xin cam on anh H6 S§ Thai — nguoi huéng dan ky thuat,
da ho tro truc tiép trong viéc 1ap trinh, m6é phong va thyc hién hé théng.

Cubi cung, ching em xin cam on dén gia dinh va quy thay c6 trong Khoa Dién —
Truong Pai hoc Bach Khoa — Pai hoc ba Na:mg da tao moi diéu kién thuan loi cho chung
em hoan thanh dd an t&t nghiép nay.

Chung em hy vong d6 4n ndy s& mang lai gié tri thiét thuc va hitu ich cho thuc tién.

Xin chan thanh cam on!
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LOI CAM POAN LIEM CHiINH HQC THUAT

Chung em xin cam doan toan bo ndi dung cia dd an t6t nghiép “Thiét ké tu diéu
khién tram bom da nang” la két qua nghién ctru va lam viéc ctia chinh em. Do 4n duoc thue
hién dya trén nhirng kién thtrc d3 hoc va dudi su huéng dan cia dudi sy hudng dan cua
thiy Tran Thai Anh Au, ciing v6i ngudi hudng din 1a anh HO Sy Thai, két qua nghién ciru,
1ap trinh, mé phong va mé hinh thuc t€ do chinh nhom thyc hién.

Tat ca cac tai liéu tham khao sir dung trong d6 an déu duogc ghi 16 ngudn. Néu co
van dé lién quan dén ban quyén hoic dao vin, chung em xin hoan toan chiu trach nhiém
trude nha truong.

Nhom sinh vién thuc hién

Vo Lé Vii Nhat Nguyén Pham Anh Dtrc
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Thiét ké ti diéu khién tram bom da ning

MO DAU

Trong bbi canh cong nghé diéu khién va tw dong hoa dang ngay cang phat trién manh
m&, tr& thanh nén tang cbt 15i trong qua trinh hién dai hoa san xuat, ning cao hiéu suit va
tdi uu hoa ngué)n luc. Cac hé théng diéu khién khong chi don thuan thuc hién nhiém vu
gidm sat va van hanh ma con phai dam bao tinh linh hoat, kha nang md rong va tich hop
cao. Song song v6i sy phat trién d6, viéc tng dung hé thdng diéu khién tu dong trong cac
tram bom ciing dang ngdy cang trd nén phd bién va can thiét, cac nha cung cép tu diéu
khién cho khach hang ciing thuong xuyén phai ddi mat véi da dang nhu cau ciia khach hang
trong linh vuc diéu khién tram bom nhu: da dang chirc nang hoat dong, da dang chung loai
bé, nhiéu kiéu tin hiéu do luong va diéu khién,...

Tt nhitng nhu cau thuc té d6, nhom chung em chon thuc hién dé tai “Thiét ké tu diéu
khién tram bom da ning” nham giai quyét bai toan thiét ké mot hé thong diéu khién linh
hoat, dé van hanh va phu hop véi nhiéu kich ban st dung khac nhau. Dé tai hudng dén viéc
tao ra mot mo hinh tii diéu khién tich hop cac chirc ning nhu diéu khién bom theo mirc
nudc, theo ap suat va hd trg cac kiéu cam bién dau vao bang tin hiéu s6 va tin hiéu tuong
tu, dong thoi c6 thé chuyén dobi linh hoat giita cac ché d6 nhu Fill, Empty, Pressure va
Manual.

Pham vi nghién ctru ctia dd an s& tap trung vao hé thong diéu khién cho cac tram bom
c6 quy mé nho dén trung binh, pht hop vdi cac tng dung nhu bom nuée cip, tudi tiéu, ctru
hoa, ting 4p,... P6i twong nghién cru 1a mé hinh hé thdng diéu khién sir dung PLC va HMI
két ndi voi cac cam bién va st dung phuong phéap diéu khién khai dong truc tiép. Hé thong
s& str dung PLC Inovance Easy320 va HMI ITS7070EH-G lam b diéu khién va giao dién

van hanh chinh va duoc 1ap trinh bang phan mém AutoShop va InoTouchPad.
Céu triic ctiia do an dugc trinh bay qua bon chwong chinh:
Chuong 1: Gidi thiéu chung vé dé tai;
Chuong 2: Phéan tich mo hinh hé thong;
Chuong 3: Thiét ké diéu khién hé thong;
Chuong 4: M6 phong van hanh hé théng.
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Thiét ké ti diéu khién tram bom da ning

CHUONG 1: GIOI THIEU CHUNG VE PE TAI

1.1 Xéc dinh cac tiéu chi va diéu kién
1.1.1 Diéu Khién Tw Pjng:

Thiét ké hé théng tu dong hoa dé diéu khién hoat dong cua cac may bom theo cac
chuong trinh d3 14p sén hodc theo cam bién dé dap tng cac nhu cau da dang cua khach
hang:

- Nhiéu kiéu chuc nang hoat dong: tram bom nudc cép, ctru héda, tudi tiu, tang ap...

- ba dang chung loai bon bé dan dén nhiéu mirc nudce van hanh khach nhau.

- Nhiéu kiéu do luong va diéu khién nhu: phao, di¢n cuc, muc nudc twong tu, hay ap
suét

- S6 luong bom duogc st dung/ du phong ciing tiy thudc vao nhu ciu va mac do an
toan hé thong.

S6 luong bom yéu cau 1a 2 bom dugc diéu khién khai dong DOL, co6 2 ché 6 lua chon:
Standby — mot bom chay (Duty), mdt bom dy phong (Standby) hoic ché do Assist — Mot
bom chay (Duty) va mot bom chay ting cuong (Assist). Chuyén d6i gitta hai ché do: Bom
nudce vao bé (Fill mode) hay bom nuéc ra khoi bé (Empty mode).

1.1.2  Gidm Sat diéu khién:

Xay dung giao dién nguoi dung than thién, dé sir dung dé quan 1y va giam sat hoat dong
cua cac may bom.

Thiét ké giao dién HMI véi cac trang nhu: P&ID, Setting mode, Alarm, Trend, 10 Config.
1.1.3 H¢ Thong Cam Bién va Diéu Khién:

Lap dit cam bién do muc nude, dong dién, ap suat, phao dién va cong tic ap suit.

Str dung bo diéu khién 1ap trinh (PLC) hd tro truyén thong Modbus/Ethernet dé giao
tiép voi HMI, xtr 1y dir liéu tir cam bién va thyc hién cac tac vu diéu khién.

1.1.4 An Toan va Bdo Veé:
Thiét ké cac chirc nang bao vé cho hé théng nhu chdng qua tai, qua nhiét,... bao vé may

bom khoi tinh trang khong cé nudce (chay kho) va lam viée lién tuc.
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Cai dat hé théng canh bao khi c¢6 su ¢ hodc khi cac gia tri cam bién vuot ngudng an
toan.

1.1.5 Bdo Cao va Luu Trir Dir Liéu:

X4y dung hé théng luu trir dir liéu hoat dong cua cac may bom va cam bién dé phan
tich va bao céo.

Cung cép bao c4o chi tiét vé hoat dong ctia bom va tinh trang thiét bi.

Cac diura guri canh bao/ trang thai dén hé théng BMS c¢6 thé lua chon duge chuc nang

nhu ddi véi DO (canh bao murc nudce, canh bao 161 bom), ddi vai AO (mtrc nude hodc

ap suat).
1.2 Cac phwong phap khéi dong
1.2.1 Khoi dong DOL (Direct-on-line)

Khoi dong DOL 1a phuong phap khoi dong dong co dién ba pha bang cach cap truc
tiép dién ap ludi vao dong co. Dicu nay c6 nghia 13 dong co s& nhan toan bo dién ap va
dong dién ngay tur khi khoi dong.

Uu diém:

e Don gian, dé lap dat va bao tri.
e Chi phi thap.

e Mo-men khoi dong 16m.

e Thoi gian khéi dong nhanh.

e Tiét kiém khong gian.

Nhuoc diém:

Dong khai dong 16n, c6 thé giy sut ap ludi dién.
Gay sbc co khi cho dong co va thiét bi truyén dong.
Chi phu hop cho dong co ¢ cong sudt nho (thuong dudi 4kW).

Ung dung: Khéi dong DOL thuong duge st dung cho cac dong co cd cong suit nho
dudi 5 hp/4Kw, hoat dong trong cac ing dung don gidn nhu: May bom nudc, quat gio,
bang tai,...

Céc thanh phan cua bd khai dong DOL:

e Aptomat (Circuit Breaker): Bao vé€ mach di¢n khoi qua tai va ngén mach.

e Khoi dong tir (Contactor): Pong cit mach dién cap ngudn cho dong co.
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e Ro le nhiét (Thermal Overload Relay): Bao vé dong co khoi qua tai.
1.2.2 Khéi dong bang bién tan

Nguyén ly hoat dong:

Bién tan diéu chinh tan sé dién 4p cp cho dong co bom, gitip bom hoat dong &
nhiéu toc d6 khac nhau thay vi chi chay ON/OFF nhu diéu khién thong thuong. Khi
murc nudce thay doi, PLC s& giri tin hiéu analog (4-20mA hodc 0-10V) dé diéu chinh tbc
d6 bom théng qua bién tan.

Khi mirc nuéc trong bé giam thap, PLC tang tan sb bién tin dé bom chay nhanh
hon, bom nhiéu nudc hon. Khi mtc nude dat gin ngudng cao, PLC giam tan sb bién
tan dé bom cham lai. Khi muac nude dat gi61 han, PLC dung bom.

Uu diém:

e Tiét kiém ning lugng.

e Khoi dong va dung tron tru.

e Diéu khién téc do linh hoat.

e HO trg kénh truyén thong két ndi mang.

Nhuoc diém:

e Chi phi dau tu ban dau cao.

e Thao tac van hanh va lap dit phuc tap hon.

e Nhay cam véi moi trudong.

e Chiém nhiéu khong gian hon.

1.3 Cac phwong phap diéu khién
1.3.1 Diéu khién bom bang phao

Nguyén ly hoat dong:

Phao bao muc nuée di chuyén theo su dao dong ctia muc chit 1ong trong bé chira. Phao
duoc thiét ké nhu mot cong tdc co hoc, ndi trén mit nudc, thuong co doi trong dé diéu chinh
muc nude thap nhat va cao nhat can kiém soat. Cong tic co hoc bén trong phao mé hoic
dong mach dién, cho phép bat/tat bom khi dat dén mirc nudc nhét dinh.

Loai phao 1a phao gui dit liéu bang tin hiéu sé: Sir dung 1 DI.

1.3.2 Diéu khién bom bang cim bién mirc nwéc

Nguyén ly hoat dong:
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Phuong phap nay sir dung cam bién do murc nude lién tuc. Cam bién guri tin hiéu twong
tir (4-20mA hoic 0-10V) vé PLC, sau d6 PLC tinh toan va so sanh véi ngudng thiét lap
dé diéu khién bom. Tuy vao ché d6 van hanh thi PLC diéu khién bom dya vao cic ngudng
nuoc hoat dong.

Uu diém

e Do luong chinh xac, lién tuc.
e Phu hop cho h¢ théng 16n, yéu cau kiém soat chit ché.
1.3.3 Diéu khién bom bang cim bién dp sudt

Nguyén ly hoat dong:

Phuong phap nay str dung cam bién ap suat dé dua dir liéu ap suat do dugc trong dudng
ong vé PLC xir Iy va diéu khién bom ting ap. Cam bién c6 tin hiéu ngd ra 1a tin hiéu tuong
tu (4-20mA hoic 0-10V). Nhiém vu ctia PLC 1a diéu khién bom ting ap suét trong 6ng toi
ngudng hoat ddng ma nguoi van hanh mong muén.

1.3.4 Diéu khién bom bang cong tic dp suit

Cong tic 4p suat (pressure switch) 1a mot thiét bi dién co duoc sir dung dé phat hién va
diéu khién ap suét trong cac hé thong. N6 hoat dong bang cach kich hoat hodc ngat mot
mach dién khi ap suit dat hodc vuot qua ngudng cai dat. Khi 4p suét ting dén mot ngudng
hoat dong bét ki thi cong tdc s& bat va béo cho PLC biét 4p suat da dat dén ngudng do6 va
n6 s& didu khién bom dé chay tiang ap hodc cho dimg. Cong tic ap suat guri tin hiéu sd
(digital) cho PLC.

1.4 Chon phwong phap diéu khién

Xuat phat tir yéu cau cu thé tir phia khach hang nén yéu ciu cua dy an 13 sir dung
phuong phap diéu khién bang khoi dong truc tiép (DOL) két hop v6i cam bién do muc
nude, phao va ap suat. Nhim muc dich dam bao tinh hiéu qua, 6n dinh va téi vu chi phi cho
hé théng, déng thoi cé thé d& dang bao tri. Mic du dong khadi dong cao 13 mot nhuoc diém
ctia DOL, nhung hé thong c6 thé chdp nhan duoc vi cong sudt bom khong qua 16n. Cung
voi1 do, tuy khong thé diéu chinh tdc do ctia bom nhung hé théng van ¢6 thé van hanh hiéu
qua thong qua vi¢e diéu khién dya theo murc nude hodc ap suat do duoc, tir do tu dong
dong/ngit bom duya trén luu lugng trong bé

Viéc két hop gitta diéu khién bang phao dién (diéu khién s6), mirc nude (diéu khién
tuong tu), bang ap suat (diéu khién tuong tu hodc s6) sé mang lai tinh linh hoat trong cau
hinh hé théng, pht hgp v6i nhiéu mé hinh tram bom khac nhau.
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1.5 Céc chirc ning bom trong hé thong
1.5.1 Bom DUTY

Bom DUTY 1a bom chinh trong hé théng. Bom dugc thiét ké dé cung cip luu luong
nudc va ap suat can thiét cho hé théng trong phan 16n thoi gian. Néu bi hu hong s& c6 bom
STANDBY thay thé. Néu khong thé dép umg dugc nhu cau can thiét, bom ASSIST sé tro
giup.

e Bom DUTY thuc hién hau hét cac cong viéc.

e Bom DUTY phai c¢6 kich thudc phi hop dé dap tng phan 16n cac yéu cau vé luu

luong va ap suat.

e Vai trd cia bom DUTY nén dugc hoan ddi vi tri véi bom khéc tire 1a lam viée luan
phién v1 mot may bom khac trong h¢ thong dé lam giam sy hao mon va kéo dai
tudi tho ciia bom, qua trinh lam viéc luan phién s€ duogc cai dat trong thoi gian nhét
dinh.

1.5.2 Bom ASSIST

Bom ASSIST s& dugc sit dung khi may bom DUTY khong thé ty dap Gmg dugc cac
yéu cau can thiét, bom ASSIST sé& hd trg nham ting cudng hiéu suit cho toan hé thong.
Hiéu suit ctia bom ASSIST can phai pht hop véi bom DUTY va can phai can nhic trong
giai doan thiét ké ban dau.

e Bom ASSIST chi hoat dong khi may bom DUTY khong thé dap tmg duoc nhu cau

can thiét.

e Khéng nén thiét ké bom ASSIST dé sir dung thuong xuyén. Con néu dugc sir dung
thuong xuyén thi tic 1a bom DUTY khong du 1on.

e Vai tro cua bom ASSIST nén dugc lam vi¢c luan phién véi mot bom khéc trong hé
théng dé lam giam su hao mon va kéo dai tudi tho ciia bom, viée nay thudng duoc
thyc hién theo khoang thoi gian dugc cai dat trudec.

1.5.3 Bom STANDBY

Bom STANDBY 1a bom dugc st dung dé du phong va cé cung kich thude v6i may
bom khac trong hé théng. N6 chi dugc st dung khi may bom DUTY hodc ASSIST bi mét
két ndi, bi 16i hodc hong.

e No dugc sir dung dé thay thé may bom 'khong hoat dong' trong hé thong.
e Khi chon bom STANDBY nén dugc chon bom giéng voi bom DUTY dé c6 thé
hoat dong tét nhat khi can thay thé.
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e Vai tro cua ,bO’m STANDBY nén duoc lam viéc luan Phién vo1 mot rr}éy bom khac
trong hé thong dé lam gidm sy hao mon va kéo dai tuoi tho cua hé thong, viéc nay
thuong dugc thyc hién theo khoang thoi gian dugce cai dat trude.

bé dérr} bao quy trinh yan hanh hoat dong sudn s¢, lién mach thi vai tro ctia hai bom
lqén trao doi qua lai, c6 thé bom nay chay DUTY ‘tzom kia chay ASSIST, sau khi khong
can chay ASSIST nita thi bom DUTY ban dau sé tat va bom chay ASSIST gio sé thanh
bom DUTY.

1.6 Quy trinh cong nghé cia ti diéu khién tram bom da niing

Hé thong ti diéu khién tram bom da ning duoc thiét ké nhim dap Gng linh hoat cac
nhu ciu da dang ctia khach hang nhu bom nudc cip, ciru hoa, tudi tiéu, ting ap,... v6i kha
nang c6 thé thay doi tiy thudc vao kiéu do ludng va ché do van hanh khac nhau. Hé thong
bt dau tir viéc thu thap tin hiéu dau vao tir cac cam bién nhu cam bién mirc nudce, cam bién
ap suat, phao,... va thiét bi mo phong. Cu thé, tin hiéu s tir phao do muc nudc dang co
trong bé, trong khi tin hiéu twong tu tir cam bién mirc nudc hodc cam bién ap suat co thé
do lién tuc vé trang thai mic nudc trong hé théng. Ngoai ra, cac tin hiéu trang thai bom
(bat/tat, 161) va thao tac tir nut bdm hodc cong tic trén mat ti ciing dugc tich hop dé mo
phong hoat dong thuc té.

Tin hiéu sau khi thu thap dugc truyén dén bo diéu khién 1ap trinh PLC. Tai day, PLC
phan tich dir liéu da duoc lap trinh san, cho phép chuyén d6i linh hoat gitta cac ché do do
luong nhu phao (diéu khién sb), mirc nude (diéu khién twong tir) hodc ap suét (diéu khién
tuwong tu). Hé thong con c6 cac ché do chuyén doi gitra Fill mode (bom nudc vao bé) va
Empty mode (bom nudc ra khoi bé) hoic Pressure mode (bom nuéc theo ap sudt), giup dap
g cac ché do van hanh khac nhau. Pbi v6i cac ngudng mirc nudc hodc ap suat cung voi
chiéu cao cta bé va cac ngudng hoat dong duoc ngudi sir dung co6 thé dé dang cai dat qua
giao dién HMI, mang lai sy linh hoat t6i da. Logic diéu khién bom duoc xay dung dé quan
1y hai bom khai dong DOL, véi hai ché d6 lya chon: Duty/ Standby tirc 1a mot bom chay
chinh — Duty va mét bom chay dy phong - Standby hoac Duty/ Assist titc 1a mot bom chay
chinh — Duty con mgt bom chay tang cudng - Assist. PLC con dam béo cac chtrc nang nhu
chay luan phién bom dé can bang thoi gian hoat dong tranh cho mét bom chay qua lau con
bom con lai chay qua it, tw dong chuyén sang bom dy phong khi bom chinh gip su c6 va
bat/tit bom dya trén ngudng mirc nudc hodc ap sudt di cai dat. Cac bom con dugc cai dat
thoi gian chay t6i da va t6i thiéu dé tranh cac trudng hgp bom chay qué lau hodc quéa ngan

1am giam tudi tho ctia bom va gy hu hong.
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Két qua xtr 1y tir PLC duoc thé hién qua cac dau ra diéu khién va giam sat. Cac 1énh
bat/tit bom dugc truyén qua Digital Output (DO), trong khi tin hiéu canh bao hoic trang
thai hé thdng (nhu murc nudce cao/thap, 16i bom) duoc giri dén hé théng BMS théng qua DO
hoic tin hiéu twong tu (Analog Output - AO) dé truyén gia tri mirc nudc/ap sut. Dong thoi,
giao dién HMI dong vai trd hién thi va twong tic véi nguoi dung, cung cp cac trang chirc
ning nhu P&ID (so d6 hé thong), Setting mode (cai dit ché d6), Alarm (canh bao) va Trend
(xu hudng dir 1iéu).

Quy trinh v4n hanh cta hé thdng gdm c6 ba chirc ning diéu khién chinh: Empty, Fill
va Pressure. Ca ba ché d6 nay déu duogc chia thanh 2 ché d6 sir dung tin hiéu s (digital) va
stt dung tin hiéu twong tu (analog), trong mdi ché d6 nay con c6 2 ché d6 chay bom la
Standby va Assist. Véi Fill mode, ¢ ca ché @6 sur dung tin hi¢u s6 hay tuong tu thi khi chon
ché d6 Duty/ Assist, khi mirc nudc trong bé giam xudéng dudi ngudng thap, PLC sé& kich
hoat bom Duty dé bom nudc vao be; néu murc nudc qua thap bom Assist s& khai dong dé
hd trg, con khi chon ché d6 Duty/ Standby, 2 bom sé& chay luan phién nhau. Khi muic nudc
dat ngudng gia tri cao, ca hai bom s& dung lai. Nguogc lai, trong Empty mode, khi mure nuée
vuot ngudng gia tri cao, khi chon ché d6 bom Duty/ Assist bom Duty dugc kich hoat dé
bom nuée ra khoi bé va bom Assist s& dugc bat néu muc nudc trong bé qua cao, ¢ ché do
Duty/ Standby, bom Standby sin sang thay thé néu bom chinh gip su ¢6, néu khong gip
su ¢b 2 bom sé& thay phién nhau bom. Ngoai ra con c6 mot ché d6 manual mode dé giup
nguoi dung c6 thé ty do diéu khién bom khi can bao tri hodc hu hong cac cam bién va
khong thé diéu khién dugc bom.

1.7 Cac ché @9 hoat dong trong hé thong
1.7.1 Ché dé bom lam ddy (Fill mode)

Ché d6 bom lam day (Fill) duoc st dung khi muc tiéu 14 can duy tri hodc nang cao mirc
nudc trong bé chira. Hé thong s& kich hoat bom khi murc nudc giam xudng dudi mot ngudng
gia tri da cai dat va ngét bom khi muc nudc vuot qua ngudng gia tri cao da cai dat.

Trong ché d6 bom dﬁy, tin hi€u input dugc bao g6m 2 kiéu tin hiéu 12 mutrc nudc (level
transmitter) st dung tin hiéu twong ty va phao (float switch) str dung tin hiéu sd, trong mdi
kiéu tin hiéu déu c6 2 ché d6 bom la Duty/Standby va Duty/Assist.
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1.7.2 Ché dp bom rit nuwéc (Empty mode)

Ché d6 bom rat nude (Empty mode) dugc st dung khi muc tiéu 1a can xa nudc khoi bé
chtra. Hé thdng sé& kich hoat bom khi mirc nuéc dat ngudng cao va ngat bom khi muc nude
giam xudng dudi ngudng gia tri thap da cai dat.

Trong ché d6 bom rat, tin hiéu input duoc bao gdm 2 kiéu tin hiéu 1a mic nudc (level
transmitter) sir dung tin hiéu twong ty va phao (float switch) str dung tin hiéu sd, trong mi
kiéu tin hiéu déu c6 2 ché d6 bom 1a Duty/Standby va Duty/Assist.

1.7.3 Ché dj dp sudt (Pressure mode)

Ché d¢ diéu khién bom theo ap suat dugc st dung dé ting ap suét va duy tri 6n dinh
trong hé thong ong dan. Ta lip 2 bom song song v6i nhau dé 4p suat dau ra cua hé thong
khong thay d6i nhung van c6 thé thay doi luu lwong nude. Hé thong s& diéu chinh hoat
dong cua bom dya trén tin hi€u tir cdm bién 4p suat hodc cong tac &p suat, ddm bao ap
suat luén nam trong pham vi mong muon.

Trong ché do 4p suét, tin hiéu input duoc bao gdm 2 kiéu tin hiéu 1a 4p suét (pressure
transmitter) st dung tin hiéu tuong tu va cong tac ap suat (pressure switch) str dung tin
hiéu so, trong mdi kiéu tin hiéu nay déu c6 2 ché d6 bom 1a Duty/Standby va Duty/Assist.

Pon vi do ap suat dugc sir dung 1a kPa, day l1a mot don vi do ap sudt trong hé do
luong quoc te.

100 kPa = 1 Bar
1.7.4 Ché dé diéu khién bang tay (Manual mode)

Trong qué trinh van hanh hé thong, s& c6 nhiéu trudng hop ching ta can dén ché do
diéu khién bfmg tay nhu: kiém tra, béo tri hé théng, hu héng cac loai cam bién,... tir d6
khong thé chay bom ding v6i quy trinh. Viéc thém ché d6 diéu khién bang tay co thé gitp
nguoi van hanh cé thé tu diéu khién bom thong qua céc nut nhan bat/tit bom, tr d6 dam
bao ngudi ding c6 thé kiém tra cac 161 gip phai va gitp cho qua trinh van hanh hé thng
khong b1 gidn doan.

1.8 K&ét ludn chwong 1

Trong chwong dau tién ndy, ching em di giéi thiéu tong quan vé dé tai "Thiét ké tu
diéu khién tram bom da niang", gdm c6 cac phuong phap diéu khién, phuong phéap khoi
dong, cac ché do van hanh, cic chirc ning ctia bom va cdu tric tong thé cua hé théng. Qua
d6, giup dinh hudéng rd rang muc tiéu va yéu cau can dat dugc trong qua trinh thiét ké hé

thdng diéu khién tram bom da ning.
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CHUONG 2: PHAN TiCH MO HINH HE THONG

2.1 Gié6i thiéu tong quan hé thong

Hé théng gdém hai cip gdm cip diéu khién va cap truong. O cip trudong gdm cd cic
thiét bi nhu bom, thiét bi do luong tin hiéu analog nhu cam bién muc, ap suét va tin hiéu
digital nhu phao, cong tic ap suat. O cap diéu khién gdm bo diéu khién PLC va man hinh
HML.

PLC két ndi voi HMI bang chuan truyén thong RS485 qua COMI1, HMI két ndi voi
tram PC bang mang truyén thong Ethernet qua cong Ehternet 1 va Ehternet 2 trén PLC. O
day PLC déng vai tro nhu mot bo switch d& HMI va PC giao tiép v6i nhau. Cac cam bién
mirc nudc va ap suat dang analog s& gui dit liéu vao PLC qua module mé rong analog
GE20-2AD1DA-I, con phao dién va cong tic ap suat s& qua module mé rong digital GE20-
4DLI.

PLC Inovance Easy 320

i :

"
- —

HMI ITSTO70EH

Ethernet '
da Vel ™

N |

(_;J r Bom va tin hiéu ra hé thdng BMS
| " N Cac trang thil bom chay, Lol

Cam bién mirc va ap suit Phao va cong tac ap suat
dang analog (4-20mA)

Hinh 2.1 Kién tric truyén thong ctia hé thong
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2.2 Cac thiét bi phin cirng ciia hé thong
2.2.1 Cidc thiét bi cip trwong

Bao gém bom, cac thiét bj do luong nhu phao dién, cong tic ap sut va cac cam bién
analog dugc két ndi qua cac module mé rong analog hay digital twong Gng véi kiéu tin
hiéu.
2.2.2 Chon cdc thiét bi cép diéu khién
2.2.2.1 PLC

PLC (viét tit ctia Programmable Logic Controller) 1 thiét bi cho phép lap trinh thuc

hién céc thuat toan diéu khién logic. Bo lap trinh PLC nhan tdc dong cac su kién bén ngoai
thong qua ngd vao (input) va thuc hién hoat dong thong qua ngo ra (output). PLC hoat dong
theo phuong thirc quét cc trang thai trén dau ra va dau vao. Khi c6 sy thay doi bat ky tir

ngd vao, dya theo logic chuong trinh ngd ra twong tng sé thay doi.

Hinh 2.2 PLC Easy320

PLC Easy320 thudc dong san pham EASY PLC cua hang Inovance. Easy320 13 dong
PLC da ning, c6 thé két ndi Ethernet/IP, truyén thong CANopen, RS485 va RS232. C6
thé dap (mg nhiéu nhu cau khac nhau ctia nguoi dung d6i véi thiét bi ty dong héa nho va
vira. Phu hop véi cac tmg dung ¢ yéu cau nghiém ngit, diéu khién van hanh da truc,
kiém soat nhiét do, mang ludi truyén thong va cac tinh huéng khac nhau. PLC Easy320 la
su lya chon 1y tudng khi noi dén viéc thuc hién linh hoat va hiéu qua cac tac vu tu dong
hoa trong pham vi hiéu suat thip dén trung binh

Béng 2.1 Thong sb k¥ thuat ciia PLC Inovance Easy320
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Théng s

Chi tiét

M¢ rong I/0

Cho phép két ndi téi da module I/O (gdm DI,
DO, AI, AO).

Khe cam md rong

2 khe cdm (Slot A va Slot B) cho cac module
mo rong GE20.

Digital I/O 16 DI, 16 DO

Analog I/0 Ho tro m& rong AI/AO qua module GE20-
2ADIDA-I

Truyén thong Ho trg Modbus RTU/TCP, CANopen,

Ethernet/IP

Nguodn cap

24 VDC +10% (tir 21.6 VDC dén 26.4 VDC).

Phan mém lap trinh

Phan mém 14p trinh AutoShop

Nhiét do hoat dong ‘ -20°C dén 55°C (ném ngang), -20°C dén 45°C
(ndm doc)
Sé luong module md 16 module
rong toi da
2.2.2.2 Module mo rong
- Module m¢ rong GE20-4DI
_——
?‘EU-}:S\ :
i
W%
<

GE20-4DI 1a module mé rong tin hiéu dau vao digital gdm 4 dau vao, dung dé nhan va

Hinh 2.3 Module mé rong GE20-4DI

doc tin hi€u tir phao dién va cong tac ap suat

Bang 2.2 Thong sb ky thuat cia module mé rong GE20-4DI

Thong s

Chi tiét
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Thiét ké ti diéu khién tram bom da ning

Loai module Module mé rong dau vao tin hiéu digital
Vi tri cdm Slot A/B

Sb kénh 4 (24VDC, sink/source)

Churc nang Doc tin hiéu digital

- Module m¢ rong GE20-2AD1DA-I

A =
SE. »
ety L
el
~ E’;“ i -7
% vil -:._;
Qsey) M e
3 10 :
~ 4
o

Hinh 2.4 Module mé rong GE20-2AD1DA-I
GE20-2AD1DA-I 1a module mé rong tin hiéu analog, cung cap 2 ngd vao analog va 1
ngd ra analog dang dong dién, phu hop cho viéc do luong va diéu khién cac thiét bi nhu

cam bién ap suét, muc nude,...
Bang 2.3 Thong sb k§ thuat cia module mé rong GE20-2AD1DA-I

Théng s6 Chi tiét
Loai module Module m¢ rong tin hi€u analog
Vi tri cdm Slot A/B

Poc va xuét tin hiéu analog
2 kénh (0—10V hodc 4-20mA)
1 kénh (0-20mA)
12 bit
+1% tai 25°C
Lay nguon tir PLC qua khe cim

Chirc ndng chinh
S6 kénh véo analog
S6 kénh ra analog
D0 phan giai
D6 chinh xac
Nguén cép
Nhiét d6 hoat dong -20°C ~55°C
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2.2.2.3 HMI

HMI (viét tit cia Human Machine Interface) 1a mét giao dién giita nguoi ding va may
moc. N6 thuong 1a mot man hinh hién thi c6 chice nang hién thi va diéu khién, gitip nguoi
van hanh d& dang tuong tac va kiém soat cac thiét bi va hé thong bom.

Véi hé thdng nay, ching em lya chon man hinh HMI ITS7070EH-G 7inch. Pay 1a
model man hinh HMI 7inch tich hop Ethernet thong minh, cdu hinh manh mg, két néi da
dang v6i bat ki hé théng diéu khién nao cua hing Inovance, dugc tng dung trong rong dii
cac nghanh cong nghiép véi da dang cac wu diém nhu: Do sic nét cao, hé diéu hanh cao
cap, bo nhé voi dung luong 16n. HS trg da dang céc loai truyén thong pho bién. Céap lap
trinh 14 cong USB pho bién.

Mot sb cac tinh niang ndi bat cia HMI ITS7070EH-G nhu:

e Giao dién nguoi dung than thién: Hé diéu hanh Linux véi giao dién kiéu Android
mang lai trai nghiém ngudi dung muot ma va dé sir dung.

e HO tro nhiéu giao thirc truyén thong: Tich hop cic cong giao tiép nhu RS232,
RS422/RS485 va Ethernet, cho phép két ndi linh hoat véi cac thiét bi PLC va hé
thong SCADA.

e Cap nhat va bao tri dé dang: Ho tro cap nhat firmware va chuong trinh man hinh
thong qua cong USB hoic thé nhé Micro SD, thuén tién cho viéc bao tri va nang
cap hé thong.

e Phan mém lap trinh InoTouch PAD: Sir dung phan mém InoTouch PAD dé thiét
ké va 1ap trinh giao dién HMI, hd trg mo phong offline va online, giup giam thoi

gian trién khai va kiém tra hé thong.

Hinh 2.5 HMI ITS7070EH-G
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Bang 2.4 Thong sb k¥ thuat cia HMI ITS7070EH-G

Théng sb Chi tiét
Kich thudc man hinh 7 inch
D3 phan giai 800 x 480 pixels
Hé diéu hanh Linux vdi giao dién kiéu Android
Bo xur 1y Cortex A8 600MHz
B6 nhd RAM 128MB DDR3
B6 nhé Flash 128MB

Giao tiép

COM1: RS422/RS485, COM2: RS232, COM3:

RS485, Ethernet RJ45 10/100M, USB Type A & B

Khe cim thé nhé

Hb trg Micro SD (chi ¢6 trén mot s6 model)

Nguon cap 24 VDC +£20%
Dong ti€u thu 250mA
Cép bao v€ mat trudc 1P65
Nhiét d6 hoat dong -10°C dén 55°C

2.3 Tinh chon cac phin tir & cAp truong

2.3.1 Gidi thi¢u vé bom

S6 lwong bom yéu cau 1 2 bom dugc diéu khién khoi dong DOL, ¢6 2 ché do lira chon:
Standby — mot bom chay (Duty) mot bom dy phong (Standby) hodc ché do Assist — Mot
bom chay (Duty) va mot bom chay tdng cuong (Assist)

Bom s& duoc dung cho hé théng c6 quy mé nho dén trung binh. Vi vy ching em dé
xut str dung céc loai bom c6 cong sut tir 0.75 kW dén 2.2 kW, sir dung dién ap 3 pha
380V tuy theo diéu kién lip dat thuc té.

Chon bom Pentax CM 32-160B véi thong sb k¥ thuat:

cm

Hinh 2.6 Bom Pentax CM 32-160B
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Bang 2.5 Thong s6 k¥ thuat cia Bom Pentax CM 32-160B

Thong sb ky thuat
Luu lugng (Q) 24 m*/h
Cot ép (H) To61da 29 m
Cong suat (P) 2,2KW / 3,0HP
bién ap 3 pha, 380V, 50Hz
Ap suét dinh mirc 10 bar
Cap D6 Chdng Nudce IP 55
2.3.2 Tinh chon cdc thiét bj trong tii
*Tinh chon aptomat
Dong dinh mirc ciia bom 1a 4.47A
Dong dién cho aptomat (v6i hé s6 an toan 1.25)
I,=1%1,25=447%1.25~5.64 (2.1)

=> Ta chon dugc aptomat LS MCB LS BKN 6A 3P 6kA

Bang 2.6 Thong sb k¥ thuat cta aptomat LS MCB LS BKN

Dong dién dinh muc 6A
Dong cit 6kA
Dong dinh mure cua bom 4.47A

* Tinh chon contactor:
Tinh dong dién dinh muc ctia dong co:
Chon % (hé sb cong suit) 13 0.85,”7 (hiéu suét) 13 0.88 ta co:
Cong suit dién dau vao:
_ B, _2200

cO

dien — n 0.88

=2500W (2.2)
Dong dinh mure cua bom:
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I, =— t 20 4474 03

" BBEU*cosp  \/3*380%0.85

Dong chiu tai cia Contactor = Dong dién dinh muirc x H¢ s6 khoi dong (hé s6 khai dong
=1.2~1.5)
—~  1,=13%447~584 (2.4)

Vay chon contactor LS MC-9a 380V 9A

Béng 2.7 Thong s6 k¥ thuat ctia contactor LS MC-9a

Dong chiu tai 9A
S6 cuc 3 cuc
Dong dinh muc cua bom 4.47A

*Tinh chon ro le nhiét:

Dong dién dinh muc ctia dong co 1a 4.47A
Vay chon ro le nhi¢t LS MT-12 (4-6A)

Bang 2.8 Thong sb ky thuat cua ro le nhiét LS MT-12

Dai diéu chinh 4-6A
Ciap d6 bao vé 1P20

2.3.3 Chon céc cim bién

Tuy viéc lua chon céc thiét bi va cam bién s& tuy thudc vao nhu cau, quy mo du an,
ngan sach cua khach hang hodc img dung vao cac cong trinh khac nhau. Nhung trong qua
trinh thiét ké du 4n, nguoi thuc hién nén dua ra mot s6 cac dé xuat cu hinh thiét bi phu
hop dé khach hang c6 thé tham khao, cling nhu dé c6 thé thuan tién cho viée bao tri hodc
mo rong dy an trong tuong lai.
2.3.3.1 Coéng tic phao

Cong tac phao (Float switch) 1a mot thiét bi khong thé thiéu trong hé thong cip nudc

cho céc gia dinh, toa nha va cong trinh. N6 hoat dong dya trén nguyén 1y muc nudc dé diéu
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khién hoat dong ctiia may bom, dam bao ngudn nuée ludn day du ma khong bi tran hodc
can. Cong tic phao gdm hai thanh phan chinh: phao va cong tic.

Khi muc nude trong bé chira dang cao, phao s& ndi 1én va kéo theo que dai, tic dong
1én cong tac dé mé hodc tit mach dién. Khi muc nude thép, phao s¢€ ha xuéng va may bom
tuw dong bat dé bom nuéc vao bé. Nhu vay, cong tac phao gitp diéu chinh muc nuéc hiéu
qua, dam bao an toan va tiét kiém dién nang.

Chon cong tac phao noi kin nude cap Sm hinh tron c6 cac thong s6 nhu bang.

Hinh 2.7 Céng tic phao

Bang 2.9 Thong sb k¥ thuat cia cong tic phao

THONG SO KY THUAT
Nhiét do tbi da 50°C
CAp d0 bao vé P68

Sb luong 4

Uu diém:

e Ty dong ngit may bom nude khi bé ddy hodc can, tur dong bat may bom nude khi
bé voi nude hodc day nude. Giira 2 mic nude c¢6 thé didu chinh dugc voi khoang
cach 16n.

e Chdng ro dién ra bé nudc, chdng nudc ngdm vao cac tiép diém phao dién.

e S lan bat tit may bom tir 10,000 1an dén 50,000 lan tuy vao Gmg dung.

2.3.3.2 Céng tic dp suit
Cong tic 4p suat (Pressure switch) 1a thiét bj dung dé phat hién va do luong su thay doi

ap sudt trong hé théng. Cong tic 4p sudt mé hodc dong khi ap sudt dat toi mic duoc dit
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trude hay thudong duoc goi 1a Setpoint. Tuy vao loai cong tic va nha cung cap, cac setpoint
dugc dit cd dinh hodc co thé diéu chinh.

Mot cong tic ap suat thuong dugc cdu tao tir cac thanh phan chinh sau:

e Phén tir phat hién ap suit.

e Co ciu chuyén doi.

e BO phan diéu chinh diém dit.
e (Cong tic dién.

Nguyén 1y hoat dong cua cong tic ap sut dua trén sy thay doi 4p sudt trong hé thong:
Khi ap suét ting hoic giam, phan tir cam bién (nhu mang ngin) s& bién dang. Sy bién dang
nay duoc chuyén ddi thanh chuyén dong co hoc thong qua co ciu chuyén d6i. Khi ap suat
dat dén gia tri cai dat, chuyén dong co hoc sé kich hoat cong tac dién. Cong tac dién dong
hozc m& mach, tao ra tin hiéu diéu khién cho céc thiét bi khac trong hé thong.

Chon cong tic ap suat ¢ thong sé nhu bang.

Hinh 2.8 Cong tic ap sut

Bang 2.10 Thong s6 k¥ thuét cuia cong tic ap suat

THONG SO KY THUAT
Pham vi 4p suét 1-10 bar
Nhiét do lam viéc -20°C dén 80°C
Cép do bao vé P65
S6 luong 4
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2.3.3.3 Cim bién mirc nuée

Cam bién mirc nudc dang analog 13 thiét bi do luong cé chirc ning 13 do lién tuc chiéu
cao murc nudc trong bé va xuat ra tin hiéu dién twong tmg 4-20mA dé truyén vé PLC. Khac
v6i cam bién phao chi phat hién mirc ON/OFF tai cac diém cb dinh, cam bién analog cung
cap gia tri tuyén tinh, gitip hé thong diéu khién xtr 1y linh hoat va chinh xac hon. Hon hét
cam bién con cho phép 1ap trinh nhidu ngudng muc nude khac nhau dé diéu khién dong/ngat
bom.

Chon cam bién murc si€u am loai day vdi voi thong so k¥ thuat:

=g

Hinh 2.9 Cam bién muc si€u am loai day

Bang 2.11 Thong s6 k¥ thuat ctia cam bién mirc siéu 4m loai day

THONG SO KY THUAT
Dai do 0:10m
Tin hi¢u ngo ra 4-20 mA (2 day)
Nhiét d6 lam viéc -10-50 °C
Sai s6 tiéu chuan +£0,5%
Cép do bao vé P67
S6 lugng 1

Céam bién mirc nude siéu am co thé do lién tuc mirc chat 1ong trong bé ma khdéng can
tiep xtic. Cam bién dugc treo trén ndp bé, hoat dong dua trén nguyén ly phat va thu song
siéu &m phén xa tr mit nudc. Cam bién ndy con c6 thé chong nhiéu vat can va cung cap dit

liu theo thoi gian thuec.
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2.3.3.4 Cdim bién dp sudt
Churc nang:

Cam bién lién tuc do 4p sudt cua dong chit 16ng ngay tai dau ra cia may bom. Gia
tri do dugc duoc so sdnh voi cac gia tri ap suét cai dat trude, gitp bao vé€ bom va phat hién
10 i, tic nghén

- Néu ap suit qua thap: Ap suit do duoc thap hon muc cai dit, cam bién s& gui tin
hi¢u bao dong va kich hoat:

T4t may bom: Ngin chan may bom hoat dong khong tai, gy qua nhiét.

MO van x4 (néu c6): Giam ap suat trong hé thong.

- Néu ap suit qua cao: Ap suit do dugc cao hon mirc cai dit, cam bién s& giri tin
hiéu bao dong va kich hoat:

Tat may bom: Ngin chin may bom hoat dong qua tai.

Mo van an toan (néu c6): Giam ap suat dot ngot trong hé thong.

Vi tri lép dat:

- Cam bién ap suat duogc lap dat trén duong dng dé do ap suét.

Néu du an c6 str dung thém cac loai van an toan hodc van xa thi co thé lép dat thém
cam bién ap suat & cac vi tri:

- Van an toan: Lip dit ngay sau may bom dé bao vé hé théng khoi ap suat qua cao.

- Van xa: Lap dit trén dudng dng phan nhanh dé diéu chinh luu lugng nude dén
cac khu vuc khac nhau.

Chon cam bién 4p suét véi thong sb k§ thuat nhu bang.

Hinh 2.10 Cam bién ap suat
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Bang 2.12 Thong s6 k¥ thuét ctia cam bién ap suét

THONG SO KY THUAT
Dai do 0:10 bar
Tin hi€u ngo ra 4-20 mA (2 day)
Nhiét d lam viéc 0-85 °C
Sai sd tiéu chuan +0,5 %
Cap d06 bao vé P65
Sb lugng 1

2.4 Két luin chwong 2

Trong chuong 2, chiing em da phan tich va Iya chon céc thiét bi diéu khién hé thong,
g6m c6 PLC Inovance Easy320, HMI ITS7070EH-G, cac module mo rong, dong thoi dwa
ra cac thong s tham khao ctia bom va céc thiét bi cam bién do luong nhu phao dién, cong
tac 4p suat, cam bién mic nudc va ap suat dé nguoi dung ¢ thé tham khao khi lya chon,
dam bao kha nang dap tmg cic yéu cau van hanh ciia hé thong. Ngoai ra, chung em con
phan tich kién tric truyén thong gitra cac thanh phan, gitp hé thong hoat dong 6n dinh va
d6ng bd. Viéc Iya chon va thiét ké cac thanh phan phan cing nay 1 nén tang quan trong dé

chung em c6 thé xay dung duoc hé théng diéu khién hiéu qua trong chuong tiép theo.
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CHUONG 3: THIET KE PIEU KHIEN HE THONG

3.1 Quy trinh diéu khién ciia hé thong:
Luu dd thuat toan toan hé théng:

START

O e e
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i w3 Eapty O G Aurw 63 gty mede - Outy At made - Duty/lmit mode - Duty Al
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Hinh 3.1 Luu d6 thuét toan toan hé thong

Quy trinh diéu khién toan hé théng:
Hé théng duoc chia thanh 3 ché do chinh 1a Fill mode, Empty mode va Pressure mode.
Trong mbi ché dd nay con duogc chia thanh 2 ché d6 khac 1a st dung tin hiéu tuong tu
(analog) va str dung tin hiéu sé (digital), trong mdi 2 ché d6 nay con dugc chia thanh 2 ché
d6 khac 1a Duty/Standby va Duty/ Assist. Ngudi van hanh con c6 thé tuy ¥ tuy chinh cai
dit cac thong s6 nhu chiéu cao ctia bé, thoi gian chay t6i da va téi thiéu cua timg bom ciing
nhu 13 cac thong s6 muc thap (Low), mitrc nude cao (High), mirc nude chay bom Assist,
murc nudce chay bom Duty.

Ché d6 Fill mode, ddy 1a ché d6 giup d6 day bé chira, ché d6 nay dugc chia thanh 2 ché
dd khéc nhau 1a level transmitter stir dung tin hi¢u tuong tu va float st dung tin hi¢u s6, moi
ché d6 nay duoc chia thanh 2 ché d6 khac 1a Duty/Standby va Duty/Assist.
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Thiét ké ti diéu khién tram bom da ning

Luu dd thuat toan & ché d6 Duty/Standby cua Fill mode:

N
S

Fillmede =1

L4

Level transmitter =1

Y

Water level = Hight Water level £ Duty Start

} . Eom Duty chay
Cinh bdo Bom Duty dimg, Bom Standby dimg
e cao Bom Standby dimg h

KIEMTRA El { Bom duty) chay
LOIBOM 1 E2 (Bom standby) dimge

T1 = Thii gian dio bom

T2 > Théi zian 330 bom

Bl ( Bom duty) chay
31 (Bom standby) dumg

Water level < Low

Bom Duty chay
Bom Standby dimg

KIEM TRA
LOIBOM 2

Hinh 3.2 Luu db thuét toan Duty/Standby ¢ Fill mode

O ché d6 Duty/Standby cia Fill mode, khi mirc nudc tir khoang mirc thip dén mirc nudc
cao thi bom Duty s& hoat dong con bom Standby s& doi dén khi bom Duty gip su ¢ sau
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Thiét ké ti diéu khién tram bom da ning

d6 thay thé bom Duty hoat dong, 2 bom s& duoc chay luan phién thay déi vi tri cho nhau
sau khoang thoi gian duogc cai dat dé c6 thé kéo dai tudi tho cta bom.

Luu d thuat toan & ché do Duty/Assist ctia Fill mode:

START

R E—

Fillmode=1

L

Water level 2 Duty Start

Water level < Low

Water level > Hight Assist Start € Water level < Duty Start

—] ¥
I; Bom Duty chay,
_ 2 s | Bom Assit dime v
Canh bao Bom Duty dimg,
mie c2o Bom Assit dime Sam Datyhyy Bom Duty chay, Cinh bio
| Boe fisst chay Bom Assist chay mive thip
Bl (Bom Duty) chay,
B2 (Bom Assit) dimg
|

T1 = Thot gian d3o bom T2 = Théi gian dio bom

B2 (Bom Duty) chay,
Bl (Bom Aszit) dimg

Hinh 3.3 Luu d6 thuét toan Duty/Assist ¢ Fill mode

O ché d6 Duty/Assist cua Fill mode, khi mirc nuée tir mirc thip dén mirc Assist thi ca 2

bom Duty va Assist déu s& hoat dong, khi mirc nudc vuot qua gia tri mirc Assist hé théng
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Thiét ké ti diéu khién tram bom da ning

s& chi chay 1 bom Duty; Khi mutrc nuéc dudi mirc thip s& duoc canh bao mirc thap va khi
trén muc cao s€ ding bom va canh bao murc cao.

Nguoc lai ¢ ché d6 Empty mode, day la ché d6 xa nude ra khoi bé, ché do nay cling
duoc chia thanh 2 ché d6 khac nhau 13 level transmitter st dung tin hi¢u tuong tu va float
st dung tin hiéu s6, mdi ché d6 nay duogc chia thanh 2 ché d6 khac 1a Duty/Standby va
Duty/Assist;

Luu d thuat toan & ché d6 Duty/Standby ctia Empty mode:

/-~ ™~

2Ny

mode1>

N /\

- ~
@ | transmitter > <\Float =1 :>

,aﬂ\

, /&
\
{

\\

Y | | ¥

)\ | J
/\ - N
ry \ . /\
~ ™ >4 S

(X'ater level > ngh?> 4{'\5:& level 2 Dut}} N ~<\\'ater level <Low >

*l_ ’ Bom Duty chay,

Cinh bio 5 Duty chay, Bom Standby dimg Bom Duty dimg,

mire cao Bom Standby dims Bom Standby dimg

Nz

4 1

v
Cinh bio ‘

mire thap

: | ,/ .
KIEMTRA "Bl (Bom duty) chay ™\
L6IBOM 1 B2 (Bom standby) dimg

D 4
\\ S \\ / %
/l\

. B2 (Bom dut\)m B KIEM TRA
T1'>Thi gian dio b°"‘> ’<§1 (Bom standby) dimg - LOIBOM 2

- ~

/ NG

f N\ v \
END \ N

\ // \//

Hinh 3.4 Luu db thuét toan Duty/Standby & Empty mode

O ché d6 Duty/Standby cta Empty mode, khi mirc nudc tir khoang mirc cao dén mirc thap
bom Duty sé& hoat dong con bom Standby sé& doi dén khi bom Duty gip su co sau d6 thay
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Thiét ké ti diéu khién tram bom da ning

thé bom Duty hoat dong, 2 bom s€ dugc chay luan phién thay ddi vi tri cho nhau sau mét
khoang thoi gian duoc cai dat.

Luu d thuat toan & ché do Duty/Assist ctia Empty mode:

—
N

Empty mode =1

Water level = Hight

El {(Bom Duty) chay
B2 (Bom As=it) dime

T1 = Thai gian o bom T2 = Thai gian dio bom

B2 (Bom Duty) chay
El (Bom As=it) dimz

Hinh 3.5 Luu d6 thuét toan Duty/Assist & Empty mode

O ché do Duty/Assist cia Empty mode, mtrc nudce tir mirc cao dén murc Assist thi ca 2 bom
Duty va Assist déu s& hoat dong, khi mirc nudc vuot qua gia tri muirc Assist hé thong s& chi

chay 1 bom Duty; Khi mirc nuéc dudi mirc thip ca 2 bom s& dirng hoat dong va canh bao
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Thiét ké ti diéu khién tram bom da ning

muc thap, con khi trén muc cao h¢ thong s€ canh bao mirc cao va ca 2 bom déu sé hoat

dong.

Ché d6 Pressure mode gan gidng v6i ché d6 Fill mode nhung diéu khién bom theo tin

hi¢u tuong tu cua cam bi€n ap suat, 2 ché d0 pressure indicator transmitter va pressure

switch hoat dong gan nhu gidng nhau va trong mdi ché do nay c6 2 ché do 1a Duty/Standby

va Duty/Assist.

Luu d thuat toan & ché do Duty/Standby ciia Pressure mode:

Pressure Indicator
Transmitter=1

Pressure switch=1

N N
Pressure > Hight N Pressure << Low
(7-10 bar) (0-3 bar)
ﬁ Y — 1
L Bom Duty chay, ¥
Bom Standby dimg ) - .-
Cénh bio Bom Duty dimg, - Bom Duty c_:ha'\ Can.l}. ba? ap
&p sudt cao Bom Standby chay Bom Standby dimg sudt thip
KIEM TRA B1 ( Bom duty) =1 T
LOIBOM 1 B2 (Bom standby) =0 T22Théi gian 630 bom
N
N
. B2 ( Bom duty) =1 KIEM TRA
> -
v T12Thai gian déo bom BI (Bom standby) = 0 L&1BOM 2

SVTH: V& Lé Vii Nhat Nguyén — Pham Anh Dtc
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Thiét ké ti diéu khién tram bom da ning

O ché d6 Duty/Standby khi 4p suit ndm trong khoang tir 4p suat thap dén 4p suét cao thi
chi c6 bom Duty hoat dong, con bom Standby s& du phong truong hop 16i bom Duty. Khi
ap suit qua thap bom Duty van s& hoat dong va canh bao ap suét thip. Con khi ap suét qua
16n ca 2 bom Duty va Standby déu khong duoc hoat dong.

Luu db thuat toan & ché do Duty/Assist ctia Pressure mode:

¢
“

Pressure Indicator
Transmitter=1

Pressure switch=1

Pressure 2 Duty Start
(5-7.5 bar)

Pressure > Hight
(7.5-10 bar)

Assist Start < Pressure < Duty Sta
(2.5-5 bar)

Pressure < Low
(0-2.5 bar)

v
Bom Duty chay,

Bom Assit dimg
Cénh bao Bom Duty dimg,
mirc cao Bom Assit dimg

Bom Duty chay, Bom Duty chay Cinh bio
Bom Assit chay Bom Assist chay muc thip

B1 (Bom Duty) chay,
B2 (Bom Assit) dimg

T1 = Thoi gian dao bom T2 > Thai gian dao bom

v

B2 (Bom Duty) chay

Bl (Bom Assit) dimg END

Hinh 3.7 Luu d6 thuét toan Duty/Assist & Pressure mode
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Thiét ké ti diéu khién tram bom da ning

O ché d6 Duty/Assist, mirc ap sut thip dén mirc ap sudt cai dit Assist thi 2 bom déu s&
hoat dong, khi vugt qua gia tri ap suét cai dat Asssist thi chi con 1 bom hoat dong; Khi ap
sudt vuot qué gi tri cai dit 4p sut cao, ca 2 bom s& dimg bom va canh bao ap suit cao.
Hé théng con ¢6 ché do bé’mg tay Manual mode, dé c6 thé tu bat tit bom theo v mudn nguoi
dung, phong truong hop 16i hé thong hodc hu hong cac thiét bi cam bién ciing nhu cac
truong hop béo tri,...

Luu d6 thuat toan Manual mode:

START

-
\an
o -
v A
Brnpry mode
FILL mode PRy o
‘. ¢ + -
A r
“ ‘ Mox cao = ol - < Mac thip =0
Y
t '
. START BOM =] . 5TOP BOM =1 - START BOM 1 - STOP BOM «1
- -
A4 *
Y e <CANHBAD APSUAT -1 ez el CANHBAD APSUAT =1
y '
DUNGBOM o DUNGBOM

Hinh 3.8 Luu d6 thuét toAn Manual mode

3.2 Tong quan vé phin mém Autoshop

Autoshop 1a mot phén mém 1ap trinh dugc phat trién boi Inovance, hd tro 1ap trinh cho

cac PLC véi kha ning giao tiép va diéu khién da dang. Pay 14 cong cu 1y tudng cho cac ky
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Thiét ké ti diéu khién tram bom da ning

su mudn t6i wu hoa hé théng tu dong hoa, hd tro nhiéu ngdn ngit 14p trinh nhu Ladder
Diagram (LD), Structured Text (ST) va SFC (Sequential Function Chart). Bén canh do,
Autoshop con cung cép cac tinh ning khac nhu diéu khién chuyén dong, giao tiép mang
linh hoat, bao vé quyén s& hitu tri tué va cac phuwong phap van hanh thuén tién nhu: gidm
sat va sira doi chuong trinh truc tuyén, dd thi hd so chuyén dong, chan doan 16i,... gitp
ngudi dung d& dang thao tic va ting cudng hiéu qua san xuét.

Trén phan mém Autoshop nay ching em sir dung chi yéu 1a ngdn ngit 1ap trinh Ladder

Diagram.

Sl

Wi

Hinh 3.9 Giao dién lam viéc cua Autoshop

3.2.1 Thiétlgp céu hinh PLC

Dé thiét 1ap PLC trén phan mém Autoshop ta str dung khu vuc cdu hinh (Config) trén
thanh quan 1y. Va lya chon PLC Inovance Easy 320 cung v6i 2 module mé rong GE20-4DI
& cong B va GE20-2AD1DA-I ¢ cng A cua PLC.
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Hinh 3.10 Khu vyc c4u hinh thiét 1ap PLC trén Autoshop

Ciing trén khu vuc cau hinh ta tién hanh cai dat truyén thong modbus RTU cho hé théng.

COM Communication Parameter Config X
COMOConfiguration
Agreement Selection HW Type
MODBUS RTU save N
Protocel Confg
Port:
Saud rate 115200 Stabon NO.: 1 1247
Deta lergth - Frame space: 2 (ms)
Panty one

Hinh 3.11 Cai dat modbus RTU
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Thiét ké ti diéu khién tram bom da ning

3.2.2 Gan tag cho chuong trinh diéu khién
Ta st dung khu vyc bién trén thanh quan 1y dé gan cac tag cho chuong trinh diéu khién.
Dé c6 thé quan 1y d& dang céc tag khi sé lwong qua nhiéu, ciing nhu dé c6 thé dé dang
bao tri hay nang cip sau nay ta chia cic tag thanh nhiéu muc theo chtrc ning dé tranh su
nham 1an. Ching han nhu: Internal 14 dé chira cac bién néi bd dung cho chuong trinh, lam
bién trung gian, luu trir trang thai hodc xir 1y dit liéu; Con trong HMI s& chtra cac bién c6
thé lién két tin hiéu tir PLC dén HMI va hién thi trang thai diéu khién tir ngudi dung.

Frogecs Manager

2 x Im Parivhle s

U olir

Te |Comaust fNwt Add  Length a¥alae [}

Callrz

LEL

LEEE

LhLELE

FPEFPFFPFPFFFFEFFERPED

ELLERE

§888°

34y 5043 a0
~eds UN=3

E6ELLELEL

rrrrrrrr

§3598%

O Medule Config ' MAN | ) Bloment Table | 45 H.\ 68 Mnternat | N

5
=
»

Hinh 3.12 Khu vyc bién trén Autoshop

3.2.3 Viét chwong trinh diéu khién

Ta st dung khu vyec 1ap trinh (Programming) dé tién hanh viét chwong trinh diéu khién
hé thdng. Tai day, chuong trinh diéu khién duoc xay dung thong qua cac khdi chuong trinh
chinh (Program Block) va cac khéi chirc ning (Function Block — FB).

Tai Main ta viét cac chuong trinh diéu khién chinh nhu chia cac ché d¢ trong hé thong,
diéu khién bom can chay cho timg ché do, diéu khién bom chay luan phién, tao d6 tré cho
tirng bom va cac loai canh bao; Va tai Function Block ta viét cac chuong trinh diéu khién
chtrc nang nhu tai khdi FB - B__8110 duoc str dung dé viét chuong trinh tao cac tin hiéu dau
vao va dau ra cho cac khéi chic nang khac; Khéi FB — B INST duoc st dung dé viét
chuong trinh vé xir Iy cac tin hiéu analog tir cim bién mirc nudc hay ap suat va tir d6 tao
tin hiéu dé diéu khién bom; Con khdi FB — B_ MO 1a khdi dugc viét dé diéu khién bom

theo cac ché do.
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™ TV .-

512 AliTewe BTN _Ni3n Ze_NiAl

Hinh 3.13 Khu vuc 13p trinh trén Autoshop

3.3 Tong quan vé phin mém InoTouchPad-V1R5C00SPC2

InoTouchPad 1a mot phan mém 1ap trinh HMI danh cho céc thiét bi HMI InoTouch cia
Inovance. Phan mém nay dugc trang bi méi truong phat trién tich hop (IDE) véi cac chirc
ning phong pht, manh mé, cung cap cho ngudi st dung mot giao dién truc quan dé sir
dung, khong chi vay phén mém con c6 thé hoat dong doc 1ap nhu mot hé théng SCADA
nho gon. Tir d6 ¢ thé dap tng cac nhu ciu da dang tir khach hang.
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Hinh 3.14 Giao dién thiét ké HMI cua InoTouchPad

3.3.1 Thiét ké man hinh HMI
Pau tién ta thyuc hién gan cac tag nhu d3 gan bén Autoshop.
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Hinh 3.15 Giao dién gén Tag trén InoTouchPad

Sau d6 ta tién hanh cai dit truyén thong.
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Hinh 3.16 Giao dién c4u hinh Connections trén InoTouchPad

Ta stir dung céc cong cu trén thanh cong cu phia bén trdi dé v€ cdc man hinh trén

muc Screen nhu: P&ID, Alarm va Trend. Ngoai ra, ta con co thé v& cac man hinh con trén
Embed Screens dé dua vao man hinh P&ID, tao cac ché d6 hoat dong khac nhau cua hé

thdng nhu Empty mode, Fill mode,... Va v& cic man hinh hop thoai cai dat thong sb trén

Popup Screens, mdi hop thoai 1a mot man hinh cho ting ché d6 khéac nhau.

el 19510

» 5 Prewp Sermrs

Bt st S

>

. L 00eeT PO

a D000 ALASY
3 0008 TREND
]

B

* W TergammsiiTe

{ Cotwrgvmne

SVTH: V& Lé Vii Nhat Nguyén — Pham Anh Dtc

T OIL « T Shew Al Tags Sewgt | QO LT P . O00CPIT U 4 00008 Scrvew 8 QN FS Frgty . W M00UPY = a
350592 e Flertft ) MODE: TANK EMPTY | Drowny Toem -
PUMP 1 PUMP2 | =
000.0 m Mtrameance | . Asct Thpem Pk 3
Tank tevel | D | :
g . — e —— -~ s L Pay L LU L
fa Dy Tew
Patyats end petaw
STANT Fas
OWER TIMe | 3
e Feh Q fa
= n B
Lty Py GIF
Cootod & Deighny
i .
M. On Hym T
»

—

1 i i 1 hoaon W W W

. —

O L) "
" s DM W G Gm
Propetas Fret are Doba Vewaiohon
Ardraciars
Ewrty Fooon Tog et Massa 15 Mawd Vo Tog Save § ==

MDA Fovivne Ve twvwrt Nw  Gider $mog. Hee

—a

B G mnavm

oo o Wock |
.

W hw

At Hepen
B T Repen g Trwrst XY

0K Doy 0“1 00wn 1"odatoe Neregerent

m = R

« Uy M s HEIMER 03 Vil

Hinh 3.17 Giao dién P&ID cua Screen trén InoTouchPad
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Scipts trén phan mém dugc sir dung dé thém céc logic diéu khién, xir Iy dit liéu hodc
tao hi€éu trng dong trong giao dién HMI. Tai day ta tao mdt doan code lam hi¢u ing nudc
dang chay trén Scripts.

DX P ¥ Show A Thgs OO LIT_Fae 00004 PIT Up 200U Sareen A 0007 FS_Emgey N1 PS

function Script_10) {

Hinh 3.18 Giao dién Scipt trén InoTouchPad

3.4 Kétluin chuong 3

Trong chuong 3, chiing em da thiét ké quy trinh diéu khién toan dién cho hé théng
thong qua viéc phan tich, xy dung cac luu do thuét toan cho cac ché do van hanh khac
nhau nhu Fill mode, Empty mode, Pressure mode va Manual va ching em ciing da dua ra
cac giai thich vé luu d6. Tir 6 chiing em da lap trinh PLC trén phan mém AutoShop va
thiét ké giao dién HMI bang phan mém InoTouchPad dé tao ra mot hé théng diéu khién
linh hoat, c6 thé chuyén doi gitra cac ché do su dung tin hiéu s6 hodc analog, cling nhu céac
ché do chirc ning bom Duty/Standby va Duty/Assist. Dac biét, chung em da thiét ké cac co
ché bao vé va chay luan phién cho cac bom nham dam béo an toan va t6i uu héa tudi tho.
Véi viéc thiét ké logic diéu khién hiéu qua nay s& 1a nén tang quan trong dé chiing em c6
thé trién khai, mo phong va van hanh thanh cong hé thong trong chuong cubi.
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CHUONG 4: MO PHONG VAN HANH HE THONG

4.1 Cach thao tac trén HMI
4.1.1 Cac thao tdac cai dat chung

Pau tién 1a man hinh lam viéc chinh cia HMI 14 trang P&ID ¢6 2 bom, ¢6 nit chinh
ché d6 Auto qua Manual va nguoc lai. NGt Maintenance ding dé dung bom dé tién hanh
bao tri khi bom gip su cd. O goc dudi bén trai ta cd nit Home va Setting, con phia con lai

la cac trang canh bao Alarm, Trend va nut Reset.

20250528 232348 ([SIEORY MODE: TANK EMPTY _
PUMP 1 PUMP 2 00N e
S — - 7

Tank Level |[ Manual |( Auto || Manual || Auto | 35‘::‘"
x , -
Tank Level 0.0m
25m
1.5m

LSRN o0s8m

Stop All f
Low Alarm - 23

I~ A

Home Setting Trend Alarm Reset

Hinh 4.1 Man hinh lam viéc chinh ctia HMI

€3

Bam vao setting ta c6 giao dién nhu hinh:
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PUMP SETTINGS PUMP 1 TMP 2

Run On Time (s)

GENERAL SETTINGS
[Standby ]

Hinh 4.2 Bang cai dit ché 46 bom

Trudc tién ta co6 cai dat thoi gian chay cho hai bom. Minimum Run Time 1a thoi gian
ti thiéu cho bom chay, Maximum Run Time la tho1 gian tdi da cho bom chay, Run On
Time 14 tong thoi gian bom da chay. Ta c6 thé chinh stra thoi gian chay ti da va téi thiéu
sao cho pht hop véi nhu cau cta khach hang.

Tiép theo 13 phan cai dit chung cho hé théng gom:

—  Controller Mode : Cai dit ché d6 van hanh gdm ba ché do 1a Empty, Fill va
Pressure.

— Main Control Input : cai dt kiéu tim hiéu input ctia cac thiét bi do luong 1a
Digital hodc Analog.

— Auto Reset : Bat dé hé théng tu dong reset sau khi giai quyét tat ca su cd hodc
tat && nguoi van hanh bam nat Reset ngoai trang chinh.

— Duty Mode : Lua chon ché do chay bom Assist hodc Standby.

Ngoai ra ta c6 thé xem cac canh bao gip phai & Alarm, d6 thi mtc nude va ap suat thay

d6i trong ngay & Trend. Khi muén quay lai giao dién chinh bim rome .
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4.1.2 Ché dp Empty

Ta s& md phong van hanh hé théng cho bom nudc ra khoi bé véi ché d6 Empty. Lua

€3

chon ché 46 Empty trong phan setting

Vi ché d6 Empty, bé chtra nuéc s& ndm goc trai man hinh va co thé thay ddi chiéu cao
ctia bé bang cac bam vao hinh bé hodc vao phia trén bé chd Tank Level.

Bam vao bé dé diéu chinh chiéu cao, cic ngudng hoat dong phil hop véi moi loai bé
theo yéu cau ciia khach hang.

Tank Level Setting
Setpoint |[Delay

Parameter

High Alarm, Stop Al | 25m | 3s

Duty Start, AssistStop | 0.8m | 3s |

Hinh 4.3 Thiét lap théng s cac ngudng muc nude cua bé

Trong do6:
— Value: chiéu cao mirc nudce hién tai trong bé
—  Max Scale: chiéu cao tbi da cta nude co thé dat téi
— Min Scale: chiéu cao tdi thiéu ciia nudc
O déy bé duogc chia 4 mic gdom:
— Stop All/Low Alarm : ding tit ca cac bom va canh bao mirc nudc thap
— Assist Stop/Duty Start: dirng bom Assist, chi chay bom Duty
— Assist Start: bat ddu cho chay bom Assist
— High Alarm: canh bao muc nudc dat ngudng cao.
Phan Delay dé cai dit do tré cua thiét bi do luong vi khi nudc diang hodc rat thi s& co
dao dong lam cho tin hiéu khong on dinh nén cai d6 tré gitp cho myc nuéc duge do chinh

xac.
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4.1.2.1 Mo phong voi tin hi¢u Analog

DPé mo phong hé théng véi tin hi¢u Analog, ta vao phin seswne va & Main Control Input

chon Analog.
20250529 1436:40 (ROAD MODE: TANK EMPTY -
PUMP 1 PUMP 2
O.Am |EEEEHHOR Moiotenance) | FEBHRHG) (anenancs
Tank Level  |[isnuail) (CTAueT) |(Wanusi) (T Awe )

Tank Level

ASSIST

= £3 I~ O

Home Setting Alarm  Reset

Hinh 4.4 Giao dién ché do Empty, ché do bom Assist v&i tin hiéu Analog

Do cao clia bé va cac ngudng hoat dong c6 thé tuy chinh tuy vao nhu ciu thuc té ctia
khéch hang.

Ta s& chay ché d6 Assist va gia sir bé dang sir dung cao t6i da 3m, chiéu cao thap nhat
l1a Om, Stop All/Low Alarm & 0.3m, Assist Stop/Duty Start & 0.8m, Assist Start & 1.5m va
High Alarm ¢ 2.5m.

Ban dau nuée ¢ 0.1m thi s& hién canh bao “Level Transmitter Low Alarm”. Cho nudc
1én 1.1m, cao hon ngudng Assist Stop/Duty Start thi bom Duty s€ chay.

Trong khoang thdi gian bom Duty chay, khi da t6i thoi gian chay bom ti da, bom con
lai s€ bat va chay, bom Duty ban dau 8 chay mdt khoang thoi gian sau d6 tat, bom con lai
s& thanh bom Duty dua nuédc khoi bé. Qua trinh dugc 13p lai khi bom chay téi thoi gian tbi
da va d6i qua bom khac.
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20240520 150636 ([SIRNON MODE: TANK EMPTY
14m | ainensncs) | (EREERD = @

Tank Level

Assint Stop |
Duty Srary

I~ O

Trend Alarm Renet

Hinh 4.5 Bét d¢au chay bom Duty khi mtrc nuéc trén ngudng Assist Stop/Duty Start

Sau d6 cho nuéc dang t6i 1.1m, cao hon ngudng Assist Start, thi bat diu cho chay bom
Assist tdng cuong.

2025-06-02 15;18:31 - MODE: TANK EMPTY
PUMP 1 ' PUMP 2 B oot
Tom | R e | D v Ay

Tank Level [ manual ||

400 kPa

L.

auto

“l - - ‘. - -
Tank Levem
“ RUNNING

Assist Start RouTY

[ 1.5 m |
Duty Start | m
[ 0.5 m |

—]

I~ A O

Trond Alarm  Renet

D&

Home Setting

Hinh 4.6 Bom chay Assist khi nudc trén ngudng Assist Start

Sau khoang thoi gian cho chay bom Assist, khi nudc d3 xudng dudi ngudng Assist
Stop/Duty Start thi cho dung bom Assist, chi chay bom Duty. Cho nudc cao hon ngudng
High Alarm s€ dua ra canh bao “Level Transmitter High Alarm”.

Dé chuyén qua cho bom chay ché do Standby chon Standby trong Duty Mode & s=tsins

SVTH: V5 Lé Vii Nhat Nguyén — Pham Anh Pirc ~ GVHD: TS. Tran Thai Anh Au 42



Thiét ké ti diéu khién tram bom da ning

O ché o Standby, chi c6 mdt bom chay, bom con lai doi khi bom kia chay hét thoi gian
t6i da thi d6i qua bom nay chay. Qua trinh d6i bom duoc 1ap lai khi mot trong hai bom chay
hét thoi gian toi da. Mirc nude duoc chia ba mirc gom:

— Stop All/Low Alarm : dirng tit ca cac bom va canh bao muc nude thap

— Duty Start: Chay bom Duty

— High Alarm: canh bdo muc nudce dat ngudng cao.

20250529 21:2930 (RGN MODE: TANK EMPTY
PUMP 1 PUMP 2
0.2 m (TProdusion ) (Maintenance | | (Frodicton |  Maintenance |
Tank Level C Mmanval || ase || menuat || Auwo |

STANDBY

Stop Al
Low Alarm

Level Sensor Low Alarm

I~ A 0

Trand  Alarm  Reset

Hinh 4.7 Giao dién ché do6 Empty, ché d6 bom Standby véi tin hiéu Analog
4.1.2.2 Mo phong voi tin hiéu Digital
Dé chay mé phong véi tin hiéu Digital vio setsng va chinh phan Main Control Input

sang Digital. Trudc tién ta cho hai bom chay theo ché do Assist bang cach chinh qua Assit
¢ Duty Mode.

Quay lai man hinh chinh ta c6 giao dién sau:
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20250529 113518 (SO MODE: TANK EMPTY
PUMP 1 PUMP 2 @
ol | e D e | - o

Tank Level [ manuat || Aute  |[[ manual [ Aue ) m”‘T

| ¥

Assist Stop

Stop All
Low Alarm

Hinh 4.8 Giao dién ché do Empty, ché d6 bom Assist voi tin hiéu Digital

Dé thay doi mirc nudc, ta bat tit cac tin hiéu input dé bat cac phao twong tmg véi ting
mirc nude. Ban dau cac phao chua bat nén hé thong ra canh bao “Level Switch Low Alarm”,
tirc nuéc dang & dudi ngudng thap. Cho bat tin hiéu X4, phao & X4 bat, mic nudc dang
qua t6i mirc Stop All/Low Alarm. Luc nay bom chua chay, chi tit di canh bao.

20250529 11:4205 ([SON) MODE: TANK EMPTY
20‘)?“300
0.1 m wieernsncs) | (R (Wnwnencs) Q-

Tank Level 350 kPa |
11

—

Assist Stop

I~ O

Trend Alarm  Reset

Hinh 4.9 Phao X4 duoc bat

Bat tin hiéu X35, nudc sé& dang dén ngudng Assist Stop/Duty Start. Luc ndy bom Duty

s€ chay va bom nudc ra bé.
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20280029 11:44:00 ([SERIGAN MODE: TANK EMPTY
) PUMP 1 PUMP 2 @
N0 RIS (Maintenance] — lMommmJ 0 oo
Tank Level [ manual [ aAute ][ ) | 350 kPa

Assist Stop
Daty Start

Home Setting Trond Alnrm

Hinh 4.10 Phao X5 dugc bat va bit dau chay bom Duty

Nhu da dé cap ¢ trén, khi d toi thoi gian chay bom tdi da, bom con lai s& bat va chay,
bom Duty ban dau s& chay mot khoang thoi gian sau d6 tat, bom con lai s& thanh bom Duty
dua nude khoi bé. Qua trinh duge lap lai khi bom chay t&i thoi gian téi da va di qua bom
khéc.

Tiép dén cho murc nudec qua ngudng Assist Start bang cach bat tin hiéu X6, bom Assist
bat dé chay ting cuong dua nude khoi bé.

2025-05-29 13:50-42 (IO MODE: TANK EMPTY

0.1m
Tank Level

Assist Start

Cruty Stact

Hinh 4.11 Phao X6 duoc bat va bit dau chay bom Assist
Bat tin hi¢u X7 s€ dua ra canh bao nudc da dat ngudng cao “Level Switch High Alarm”.

Tiép dén 12 mo6 phong ché d6 bom Standby, vao sesme va chon Standby ¢ Duty Mode.

Giao dién s€ hién nhu sau:
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20250529 14:0630 ([SIROAN MODE: TANK EMPTY
, P o el
01 m D 1000 f
Tank Level 350 kPa |
(1
—
o
>
Stap All
Liave Alarm —
2025.05.29 14:01:10 Level Switch Low Alarm
ay €3 =~ a0
Home Setting Trend Alarm Neset

Hinh 4.12 Giao dién ché d6 Empty, ché d6 bom Standby vai tin hiéu Digital

O ché d6 Standby ciing chi c6 mot bom Duty chay nén chi c6 ba murc. Quy trinh chay
mo phong gidng ché do Assist, chi khac nhau ¢ chd khong con hai bom chay ting cuong
ma mot bom chay t6i khoang thoi gian t6i da thi bom con lai chay thay cho bom kia va

luan phién nhau.

4.1.3 Ché dp Fill

4.1.3.1 Mo phong vdi tin hiéu analog

Ché d9 Fill 1a cho chay bom nudc vao bé, giao dién ché d6 Fill c6 bé nam goc bén phai.
Trudc tién ta cho bom chay ché d6 Assist va tin hiéu input 1a analog, khi hoan tat cai dat

s€ c0 giao dién sau:

2025-05-29 163747 ([EiRONN MODE: TANK FILL ? -
PUMP 1 PUMP 2 | !
29m [Maintenance | |[(BrodUENSA ) | Maintenance | ° %
Tank Level Mani [ manual ][ Awo | 920kPa

—

wankever " PTT

High Alarm

Stop All | 2.5 m |
Assist Stop m

| 0.8 m |
i | 0.3 m |
= 3 I~ 0

Home Setting Trond Almrm Reust

Hinh 4.13 Giao dién ché d Fill, ché 46 bom Assist v6i tin hiéu Analog
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Céc thao tac cai dat do cao, ngudng hoat dong nhu ché d6 Empty, nhung c6 vai thay
doi:
— Low Alarm : Canh bao nuéc dat ngudng thap
— Assist Start: Bat dau cho chay bom Assist
— Assist Stop/Duty Start : Ngung chay bom Assist, chi chay bom Duty
— High Alarm/Stop All: Cho ding tit ca cac bom va canh bao mirc nudc dat
ngudng cao.

Céc thong sb chiéu cao tbi thiéu, tdi da cua bé, ngudng hoat dong tuong tu ché do6
Empty. Hién tai nudc trong bé dang 14 2.9 m nén hai bom khéng hoat dong. Kéo mirc nudce
xudng dudi ngudng High Alarm/Stop All thi canh béo sé tit. Mirc nude dudi ngudng Duty
Start/Assist Stop thi bom Duty s& chay bat dau bom nudc vao.

2055052921545 (SR MODE: TANK FILL
vom | o) D e m_

Tank Level [ Manual ] [ Aue ] |[Twanual ) [ Ame )| (3S0KPa

|

Tank Level-

Duty Start
Assint Sto

S

'@52 | - —_—

Hinh 4.14 Bom Duty bét ddu chay khi nudc dudi ngudng Duty Start/ Assist Stop

Vi tac dong bén ngoai ndo d6 lam nude trong bé xubng dudi ngudng Assist Start thi

bom Assist dugc hoat dong dé hd trg bom Duty.
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2025-05-29 22:01:44 ([EIRUGRY MODE: TANK FILL

06m [ e | SRR

Tank Level \L Manual | [

Duty S1art

Assier Stare

S

Q @ ]2025-05-2! 22:01:02 | Pump 1 Max Run Time l\»\ A J

Home Setting Trend Alarm  Nesst

Hinh 4.15 Bom Assist bt dau chay khi nuéc dudi ngudng Assist Start

Khi nudce da bi rit xuéng dudi ngudng Low Alarm hé thdng s& canh bao “Level Transmitter
Low Alarm”.

Sau thoi gian bom nudc vao bé, nudc qua ngudng Duty Start/Assist Stop thi cho ngimg
bom Assist tiép tuc cho bom Duty chay va néu nudc qua ngudng High Alarm/Stop All thi
cho ngurng chay bom.

V& ché d6 Standby ciing c6 ba murc nhu ché do Empty va chi c6 bom Duty chay nhung &
ché d6 Fill, néu nudc xudng dudi ngudng Duty Start thi cho chay bom Duty va néu bom
da chay hét thoi gian tdi da thi s& d6i qua bom con lai.

2025.05.29 22:46:04 ([ERORD MODE: TANK FILL
: PUMP 1 UMP 0 aa
2.6m [[Produgtion | | Maintenance [Maintenance| Ty

Tank Level Manual o " Manua : . 350 kPa |

s

| w—

High Alsrm

Stop Al m

[ 1.5 m |
oS | =a o

Hinh 4.16 Giao dién ché d Fill, ché 46 bom Standby véi tin hiéu Analog
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4.1.3.2 Mo phong voi tin hiéu digital

Dé chay mé phong vdi tin hi¢u Digital vio sessme va chinh phan Main Control Input
sang Digital. Trudc tién ta cho hai bom chay theo ché do Assist bang cach chinh qua Assit
¢ Duty Mode.

Quay lai man hinh chinh ta ¢6 giao di¢n sau:

2025-05-2922:1321 (0NN | MODE: TANK FILL

PUMP 2 00 0,
26m (ESEUSEAN (oinenance] |\ o o S
Tank Level (Cwanem ) Ao | 350 kPa |

High Alprm
Stop Al

Asnist Stop

-

e

2025-05-29 22 4 Level Switch High Alarrr
2025-05-29 22:10:34 Level Sensor High Alarm

I~

Trend Alarm Reset

Hinh 4.17 Giao dién ché do Fill véi tim hiéu Digital

Ta mo phong cac tin hiéu X4,X5,X6,X7 twong Ung véi modi ngudng hoat dong cua
bom. Hién tai tit ca cac phao déu bat nén nudc di dat ngudng High Alarm/Stop All vi thé
bom khong hoat dong. Ta giam muc nude dudi ngudng Duty Start/Assist Stop bang cach
tat X7 va X6 thi bom Duty s& hoat dong.

20250520 222516 (INORD

2.6 m
Tank Level

MODE: TANK FILL

Assist Stop

Hinh 4.18 Bom Duty bt dau chay khi tit X7,X6
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Tat X5 dé nude xudng dudi ngudng Assist Start thi bom Assist duoc kich hoat dé hd

trg bom Duty.
2025-05-29 222659 (BN
. Py m’(“

Tank Level

r - - - ~ ~ ~ -~ ;
Durty Stam
.
9 o ; I i ASsist StarT
STE TR I N
- o ) = S
2025-05-29 22:10:34 evel Sensor High Alarm

Hinh 4.19 Bom Assist bat dau chay khi tat X5

MODE: TANK FILL

Tat X4 thi hé thong canh bao nudc di qua ngudng t6i thiéu Low Alarm va dwa canh
bao “Level Switch Low Alarm”.

Bat X5 va X6 d¢é md phong nudc dang 1én qua ngudng Duty Start/ Assist Stop thi
ngimg chay bom Assist va bom Duty tiép tuc bom nudc cho dén khi nude qua ngudng High
Alarm/ Stop All, tirc X7 bat, thi cho ngimg chay tit ca cac bom.

Ché d6 Standby c6 ba mirc va chi c6 bom Duty chay va luan phién nhau.

2025-05-29 22:5008 ([EINRONY MODE: TANK FILL
PUMP 2

2.6m
Tank Level

High Alarm
Stop All

Hinh 4.20 Giao dién ché d Fill, ché 46 bom Standby véi tin hiéu Digital
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Tat X7, X6 thi nuéc xudng ngudng Duty Start, cho chay bom Duty. Trong thdi gian
bom Duty chay néu da t6i thoi gian t6i da cho bom chay thi bom Standby s& duoc cho chay,
bom Duty ban dau s& tat. Lac ndy bom chay sé& tré thanh bom Duty va s& tiép tuc bom cho
dén khi du thoi gian t6i da cho chay bom thi d6i sang chay bom Standby. Bat X6,X7 luc
nay nudc da qua ngudng High Alarm/Stop All nén cho nging chay tit ca bom.

4.1.4 Ché dp Pressure

Ché 6 Pressure duoc dung cho céc loai bom ting ap nham muc dich ting ap luc luu

thong trong duong 6ng, lam cho nude chay ra duoc manh hon va nhiéu hon. Bé chinh qua

ché do Pressure, vao phan seene va chon Pressure ¢ “Controller Mode”.

Ché do Pressure cling lam viéc v6i hai dang tin hi¢u: Digital va Analog, ché do bom
cling c6 hai ché do: Assist va Standby.
4.1.4.1 Mo phong vdi tin hiéu Analog

Dé chon tin hiéu input 1a Analog, chon Analog ¢ “Main Control Input”. Ta s€ cho

bom chay vdi ché dd Assist trude. Sau khi cai dat xong ta s€ c6 giao dién sau:

2025-0%-30 20:34:20 -3 MODE: PRESSURE
PUMP 1 PUMP 2

26m  ([EEGEEGR) (Mersnce | [BREHEER) (Voo

Tank Level | wonual |( Awo ||| Manwsl || Awo |

800 kPa
Duty Start 500 kPa
Assist Start 300 kPa
Low Alarm 200 kPa

7

Reset

Hinh 4.21 Giao dién ché do Pressure, ché do bom Assist v6i tin hi¢u Analog

Bam vao icon dong hd do ap suat ta s€ co6 bang dé cai dat cac ngudng ap suat dé bom
hoat dong:
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System Pressure Setting
Parameter Setpoint
900 kPa
Max Scale 1000 kPa

High Alarm, Stop All 800 kPa

|
Assist Start 300 kPa 3s ‘
|

Hinh 4.22 Bang cai dt thong sd cic ngudng ap suét

Trong do6:

Value: gia tri 4p suat hién tai trong dudng ong.
Max Scale: Gia trj ap suat t6i da duong dng c6 thé chiu.

Min Scale: Gia tri 4p suét tdi thiéu.

O day ap suit dugc chia thanh 4 muc:

High Alarm/Stop All: canh bao ap sudt dat ngudng cao va ngimg chay tit ca cac
bom.

Duty Start/Assist Stop: Ngimg chay bom Assist va bat diu chay bom Duty

Assist Start: bit dau cho chay bom Assist

Low Alarm: canh bao ap suat dat ngudng thap

Ban dau ap suat trong duong ong 1a 900 kPa, vuot qua ngudng High Alarm/Stop All

nén bom khong hoat dong, hé théng canh bao ap suit vuot ngudong cao ‘“Pressure

Transmitter High Alarm”. Cho ap suat xuéng ngudng nay thi canh bao s& mét. Tiép tuc cho

ap suat xuéng dudi ngudng Duty Start/Assist Stop, vi du 1a 400 kPa thi bom Duty bét dau

chay.
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20250530 21:43:12 - MODE: PRESSURE

Tank Level 400 kPa.

High Alarm
Stop All 800 kPa

Assist Start 300 kPa
Low Alarm 200 kPa

Y €3

Home Setting

Trend Alarm Reset

Hinh 4.23 Bom Duty bét ddu chay khi ap suat dudi ngudng Duty Start/Assist Stop

Néu trong thoi gian chay Duty, bom chay tdi thoi gian tdi da chay bom cho phép sé& d6i
sang bom ké tiép chay va bom ban dau duoc tit di cho dén khi bom kia ciing chay toi thoi
gian toi da cho phép thi duoc chay trd lai.

Tiép dén cho ap sut giam xudng dudi ngudng Assist Start, vi du 1a 230 kPa thi bom Assist
duogc bat dé chay ting cudng.

2025-05-30 21:57:45 ([SIHNONY MODE: PRESSURE

- 2.6m
Tank Level

High Alarm

Stgp Al 800 kPa

Assist Stop St
300 kPa

Low Alarm 200 kPa

Y £3 M~ 0

Home Setting Trend Alarm Reset

Hinh 4.24 Bom Assist bat dau chay khi ap suat duéi ngudng Assist Start

Giam ap suat dudi 200 kPa thi hé thong canh bao ap suat da dudi ngudng thap “Pressure

Transmitter Low Alarm”.
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Bay gio cho 4p suét dan ting lai 1én trén ngudng Duty Start/ Assist Stop thi bom Assist s&
tat di, chi con bom Duty chay. Tang ap suét 1én trén ngudng High Alarm/Stop All thi s&
ngimg chay tat ca bom.
Chuyén qua ché d6 Standby ta c6 ba mic:
— High Alarm/Stop All : ding tat ca cac bom va canh bao ap suat dat ngudng cao.
— Duty Start: Chay bom Duty

— Low Alarm: canh bao ap suét dat ngudng thap.

Ta cho ap suat giam xubng dudi ngudng Duty Start 13 500 kPa thi bom Duty bat dau chay.

20250530 2307:37 (SHONY MODE: PRESSURE
- PUMP 1 PUMP 2 20\ o
26m [ Production | |Maintenance ||(“Praduction | | Maintenance | 5 oo Je

Tank Level [ manuat || auo ||| manvat |[  Auw | A l

High Alarm
Slgp All 800 kPa
500 kPa

Low Alarm 200 kPa

I~ O

Trend Alarm Reset

Hinh 4.25 Bom Duty bét ddu chay khi ap suit dudi ngudng Duty Start

Trong khi bom chay Duty, hai bom s& luan phién nhau chay dé mdi bom déu c6 thoi gian
nghi. Cho ap suét ting hon ngudng High Alarm/Stop All thi cho ngirng chay tit ca bom.
4.1.4.2 Mo phong vdi tin hiéu Digital

Tiép dén ta cho tin hiéu input 1a Digital, chon Digital & Main Control Input trong s=ssins
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20250530 22372 [SORD MODE: PRESSURE
_ PUMP 2 N
26m Maintenance 0 o
Tank Level ) 540 kPa
. '

» - —_—p

(1 )x7

Duty Start '. X6

Assist start ( )x5

Low Atarm (| )xa
= 3 I~ a8
Trend Alsrm Reset

Hinh 4.26 Giao dién ché do Pressure, ché 46 bom Assist véi tin hiéu Digital

Hién tai cac cong tic ap suat dang duoc bt nghia 13 ap suét trong duong 6ng da trén ngudng
cao nén bom khong hoat dong. Tat X7, nghia 1a cong tic & ngudng High Alarm/Stop All
duoc tit, hé thong hét canh bao. Tat X6, cong tic & ngudng Duty Start tit thi bom Duty bt
dau chay.

2025-05-30 22:48:35 ((SINORD MODE: PRESSURE
PUMP 1
‘Malntenance

2.6m
Tank Level

High Alarm )
Stgp All ey
[ Dxe

Assist Start 1' x5
Low Alarm .' x4

I~ A O

Trond Alarm  Neset

Hinh 4.27 Bom Duty bat dau chay khi X7, X6 tat

Tat X5, cong tic & ngudng Assist Start tat, bom Assist bat dau chay ting cuong.
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MODE: PRESSURE
PUMP

2025-05-30 23:40:39 -

26m
Tank Level

Stop All
Assist Stop

aweoo
200 200
R A

High Alarm (| )x7

Low Alarm ‘. X4

—

G £3

Home Setting

I~ O

Trend  Alarm

Reset

Hinh 4.28 Bom Assist bat dau chay khi X5 tat

Tat X4 thi s& hién thi canh bao ap suat dudi ngudng thip “Pressure Switch Low Alarm”.

Bat X5 va X6 thi bom Assist s€ ngung chay, con lai bom Duty hoat dong va chay dén khi

X7 dugc bat thi cho ngung toan bd bom.

Ché d6 Standby ciing c6 ba mirc twong tmg v&i ba ngudng hoat dong va chi chay bom Duty,
bom Standby cho sin va chay khi bom Duty di chay hét thoi gian tdi da va hai bom chay

luan phién nhau.

20250530 23:5722 ([EGRD MODE: PRESSURE
PUMP 2 ) L
ST TS AR J o
[vogicion | (o | | B2t

26m waine 3
Tank Level [ Manual [ Ao || Manual || Auo | 400 kPa

High Alarm
Stop All

Hinh 4.29 Bom Duty chay khi X7,X6 tat & ché do Standby
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4.2 Cac trang giao dién khac
Ngoai trang giao dién P&ID chinh thi ta c6 hai trang khac la Alarm va Trend. V&i trang
Alarm ta ¢ thé xem cac canh béo, 16i di gdp phai trong suét qué trinh van hanh nhu: 16i

qua nhiét bom, canh bao High Alarm, Low Alarm, bom da chay tdi thoi gian téi da,...

Date fime State Number Text
2025-05-30 23:01:43 CO - Pressure Sensor High Alarm

Hinh 4.30 Giao dién trang Alarm

Véi trang Trend ta c6 thé theo ddi cac thay d6i ctia mirc nudce, ap suét, tinh trang bat/tat

cua cac bom. Ta c6 thé chon vao mot thoi diém bat ki trong ngay dé€ kiém tra cac thong so

m:n’.ﬂ ‘:I:) ;qj -I)’ ;‘l uzo‘;C) C“' ;‘(. : ‘ ‘;/'Vvl Bt Fima
300 = ]

[S022-06-03 14:43:59 663
| ‘ X |

trén.

lplmlp 2:1 ES00

600

200

-0

0 e R " i 5 —_——

- - K - B - - -
2025-06-03 14:37:31 F025-06-03 14:47:31

i) o= 4« ' o @ S o« [ Current Time

b~ A

Trond Alarm  Resst

5.06-03 14:45:00

...,11;;,'

202

2y £€3

Home Setting

Hinh 4.31 Giao dién trang Trend
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4.3 Kétluan chuong 4

Trong chuong cudi nay, ching em da thyc hién mo phong thanh coéng quy trinh van
hanh cta hé thong thong qua cac ché d6 Fill, Empty va Pressure, cac ché do diéu khién voi
tin hiéu s6 va tuong tu, cung véi ché do chirc ning bom Duty/Standby va Duty/Assist dugc
trinh bay rd rang. Ngoai ra, chuong cling mo ta cac chirc nang canh bao va xu hudng hoat
dong qua cac trang Alarm va Trend. Giao dién HMI dugc thiét ké than thién voi ngudi dung
da gitip dé dang quan sat, theo ddi va diéu khién hé thong. Két qua mé phong di ching
minh duoc tinh linh hoat, 6n dinh va kha nang ung dung cao cua hé théng diéu khién tram

bom da ning ma ching em da thiét ké.
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KET LUAN CHUNG

Db an “Thiét ké tu diéu khién tram bom da ning” di duoc thyuc hién kip tién do, dap

g céac yéu cau dé ra vé thiét ké mot hé thong diéu khién linh hoat, hiéu qua va phu hop

v6i nhiéu kich ban van hanh khac nhau. Hé thong sir dung PLC Inovance Easy320 két hop
v6i HMI ITS7070EH-G d3 tich hop thanh cong cic ché do diéu khién da dang nhu Fill

mode, Empty mode, Pressure mode, ho trg ca tin hi¢u s0 va tin hi¢u tuwong tu tr cac cam

bién nhu phao dién, cdm bi€n muc nudc, cong tac ap suat va cam bién &p suat. Viéc ap

dung phuong phap khéi dong truc tiép (DOL) da dam béo tinh an toan va do bén cho hé

théng ¢& nho va trung binh. Giao dién HMI than thién v&i cac trang chic nang nhu P&ID,

Setting, Alarm, va Trend di cung cap kha ning giam sat va van hanh dé dang, dap ing nhu

cau da dang cua cac ing dung thuc t€ nhu bom nudc cap, tudi tiéu, ctru hoa, va tang ap.

Sau qua trinh nghién ctru, thiét ké, mé phong, d6 an dat duoc cac két qua sau:

Mo ta dugc quy trinh van hanh ctia hé théng, néu dugc cac chirc ndng bom, phén t
do ludng va cac phuong phap diéu khién.

Tim hiéu va lya chon cac thiét bj nhu PLC, HMI, cam bién, cac phan tir cho phuong
phap khoi dong truc tiép (DOL).

X4y dung luu d6 thuat toan (kém theo giai thich), 1ap trinh PLC va HMI hiéu qua
bang phan mém AutoShop va InoTouchPad.

Mo phong duoc quy trinh van hanh hé thong, chting minh kha ning hoat dong 6n
dinh trong cac kich ban thuc té v6i hai bom hoat dong ¢ ché do Duty/Standby va
Duty/Assist.

DPam bao tinh an toan va téi vu hoa tudi tho bom thong qua cac co ché chay luan

phién nho vao viéc cai dit thoi gian chay t6i da/tdi thiéu cho bom.

Do 4n d3 mang lai nhitng dong godp sau:

Cung cip mét giai phap diéu khién toan dién, phu hop véi cac hé thdng tram bom
quy md nhoé dén trung binh, dap g nhu cau da dang cua khach hang.
Gop phﬁn nang cao hiéu biét vé ung dung PLC va HMI trong linh vyc ty dong hoa,

dic biét 1a trong cac hé théng tram bom.
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« Tao nén tang cho viéc nghién ctru va phat trién cac hé thong diéu khién tram bom

tién tién hon, hd trg mo rong va tich hop vai cac cong nghé hién dai.

Mic du di dat duoc nhitng két qua tich cuc, d6 4n van con nhiéu huéng cé thé phat
trién thém trong twong lai nhu: nang cép giao dién HMI, thém cac tinh ning ding nhap, mé
rong thém s lugng bom can diéu khién, tich hop thém bién tan va PID, thém hé thong
giam st tir xa SCADA hoic giao tiép 10T,...

Trong qua trinh thyuc hién d6 4n, nhom em di tich luy duoc nhiéu kinh nghiém trong
viéc thiét ké, 1ap trinh va van hanh hé théng tram bom da ning. Nhiing sai sot gap phai
trong thoi gian thyc hién do an sé& 13 bai hoc quy bau dé nhom c6 thé rat ra nhiéu kinh
nghiém va cd gang cai thién ban than dé gitp ich cho cac di an khac cling nhu cong viée

sau nay.
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