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LOT NOI PAU

Trong hai thap nién tro lai day chung ta dang phai trai qua su khung
hoang vé mdi truong vuot qua Sy tudng tuong cua mdi nguoi, anh huong dén
moi qudc gia va khién ching ta nhan thie dugc vé van dé khu vuc va toan cau.
Trong d6 van nan vé nudc sach la nghiém trong va cap bach hon ca vi né da va
dang anh huong truc tiép dén cudc séng caa mdi ngudi cta toan x& hoi. Néu
khong cé cac giai phap hiéu qua thi khéng c6 qudc gia nao trén trai dat co thé
dat duoc sy thinh vuwong va phét trién bén viing.

Thanh phd Hai Phong la trung tam kinh té - chinh tri, van hoa — x& hoi.
Véi sy dau tu va phat trién manh mé co sé ha tang phat trién do thi, cac du an
du lich nén van dé xay dung hé théng cap nuéc phuc vu cho sy phat trién kinh té
x& hoi, gop phan nang cao doi song cho nhan dan thanh phé ciing nhu cac ving
ven la diéu thiét yéu.

Véi muc dich d6 va dugc su goi y cua thay gido ThS. Pham Bac Thuan,
em da nhan dé tai tot nghiép 1a: “Nghién ciru phuwong phdp diéu khién hé thong
Cdp nudc Ciia nha mdy nuwée An Dwong Hai Phong”

Trong qué trinh thuc hién d6 4an em da duogc sy gitp d& tan tinh caa cac
thay c6 trong khoa bién — bién tu, dac biét 1a thay gido ThS. Pham Buc Thuan.
Qua qua trinh 1am d6 an tét nghiép em cang hiéu 1& duoc nhitng kién thirc ma
cac thay co da truyén dat va duoc tiép xuc véi nhing kién thic trong thyc té.

Véi trinh d6, kinh nghiém con nhiéu han ché nén khéng tranh khoi nhiing
thiéu s6t. Em rat mong nhan duoc sy chi bao, gép y cua cac thay co gido va cac
ban.

Em xin chan thanh cam on cac thay c6 trong Khoa PIEN-DIEN TU di
nhiét tinh chi bao va giup do em trong qua trinh hoc tap tai trwong.

Hdi Phong, ngay......thdng......nam 2024

Sinh vién

Vii Ngoc Tién
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CHUONG 1. KHAI QUAT HE THONG CAP NUOC CUA THANH PHO
HAI PHONG
1.1. GIOI THIEU VE HE THONG CAP NUOC CUA THANH PHO
Cong ty C6 phan cip nudc Hai Phong c6 dia chi tai 54 Pinh Tién Hoang,

phuong Hoang Vin Thy, quan Héng Bang thanh phé Hai Phong.

SO DO TO CHUC CONG TY CO PHAN CAP NUOC HAI PHONG

DAI HOI PONG CO DONG

Chi dao trire tiép
— — Chidao 1 phén linh vue

BAN KIEM SOAT

DANG UY

'\

S0 2 HAI PHONG

XN SXN AN DUCNG P. K¥ THUAT — CN TRUNG TAM
CH HAI PHONG P. CONG NGHE TT [ N HAI FHONG 5

— N HAI PHONG &

CN HAI PHONG 7 \

— N NUGT TINH KHIET

XN QUAN LY MANG LLFG1

P. KHACH HANG

1.2. Gi6i thiéu vé nha may nuéc An Duong- Hai Phong

Chi nhanh nha may nudc An Duong c6 dia chi tai: 249 Tén Puc Thang,
phuong An Duong, Quan L& Chan, thanh phé Hai Phong.

Chi nhéanh truc thudc céng ty C6 phan cap nudc Hai Phong co dia chi tai:
54 Pinh Tién Hoang, phuong Hoang Van Thu, Quan Hong Bang, TP Hai
Phong.
1.3. Giéi thiéu vé hé thdng cip nudce cua thanh phd

Cubdi nam 2020, Coéng ty C6 phan Cap nudc Hai Phong da t6 chuc 18
khanh thanh cong trinh nang cdp Nha may nudc An Duong thudc di an dau tu
ma& rong hé thong cap nude thanh phd Hai Phong giai doan 2 - vay vén Ngan
hang Phat trién chau A.
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Hiép dinh vay s6 2961-VIE cho Khoan vay 2 thugc Chuong trinh Phat
trién nganh nudc Viét Nam do ADB tai tro tri gia 212 triéu USD da duoc ky két
vao ngay 23/5/2013 va c6 hiéu luc vao ngay 18/9/2013. Khoan vay 2 gom 207
triéu USD cho 6 Du 4n dau tu ciia cac Cong ty cap nudc cua cac tinh/thanh phé:
Binh Duong, Dik Lak, Pa Nang, Hai Phong, Quang Tri va Thira Thién Hué; va
5 triéu USD cho 9 du an chuan bi dau tu ctia cac Cong ty cap nudc cua cac tinh
Bic Giang, Nghé An, Lam Bong, Quang Nam, Thai Nguyén va Thanh Héa.
Khoan vay nham cung cip bén viing nuéc sach tai Viét Nam théng qua nang
cao hiéu qua cua hé théng nuéc. Céac dy an trong Khoan vay 2 dugc hoan thanh
s& md rong mang ludi bao phu, ting cong suat cap nudc, ting cuong tinh bén
viing thdng qua viéc thiét 1ap va danh gia cac chi s6 hoat dong, 6 16 trinh ting
gia nudc phi hop theo hudng nguon thu s& bu dap du chi phi va giam dan tro
cap.

Hai Phong 1a thanh phd du tién hoan thanh cong trinh va khanh thanh
vao ngay 18/12/2020. Cong trinh nang cap Nha may nudc An Duong 1a goi thau
I6n nhat thudc du an dau tu mo rong hé théng cip nude thanh phd Hai Phong
giai doan 2, tong muc dau tu 1,579 ty dong. Goi thau gom cac cong trinh: Bé
tiép nhan, tron, phan ang, ling, loc, bé chira, tram bom, nha hoéa chat... dé dat
cdng suat tong thé 200.000 m3/ngay va tuyén dng truyén tai: D800-D500 dai
khoang 4,5km dé tang cuong cap nudc cho 4 quan trung tam Hai Phong, dao Cat
Hai va viing phu can. Céc chi tiéu vé chat luong nudc bao dam QCVN 01:2009
cia Bo Y té doi voi nuée sach.

Do Du 4n dau tu md rong hé thdng cap nudéc thanh phd Hai Phong giai
doan 2 sir dung ngudn vén vay wu dai OCR tir ADB, phai thuc hién céc yéu cau
cuia nha tai trg dong thoi tuan thi theo cac quy dinh caa Chinh phu nén thoi gian
va thu tuc phic tap hon cac du an sir dung ngudn vén trong nudc. Mac du vy,
toan bo goi thau tu van va xay lap dugc thuc hién lién tuc tir thang 8/2013 va
hoan tat dau thau goi cudi cung vao thang 3/2020.

Viéc hoan thanh va dua vao str dung cong trinh nang cip Nha may nudc

An Duong tir 100.000 m®/ngay 1én 200.000 m%ngay c6 y nghia rat quan trong
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d6i voi sy phét trién cua thanh phd Hai Phong. Cong trinh hoan thanh s& nang
cao chat luong dich vu cip nudc cho khu vuc 4 quan noi thanh cuaa thanh phé
Hai Phong gom: Hong Bang, Ngd Quyén, L& Chan, Hai An. Bdng thoi, dap ung
kip thoi nhu cau nudc sach cho Khu ¢ong nghiép Pinh Vil va dao Cét Hai vé
chat luong, luu lwong, ap luc. Qua d6, gop phan thuc hién muc tiéu nang cong
suat cap nudc khu vyc do thi dén nim 2025 1én 360.000 m¥ngay, hudng téi

cong suit quy hoach dén nim 2050 dat khoang 1 triéu m3/ngay./.
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CHUONG 2. HE THONG DPIEN CAP NUOC CUA N.M.N AN DUONG-
HP
2.1. TONG QUAN HE THONG DIEN PIEU KHIEN CUA NHA MAY
2.1.1. Téng quan
> Hé théng phan dién va hé thong diéu khién SCADA cua nha may nudc
An Duong bao gébm nhitng hang muc sau :
e Cum xtr ly — DB06
« Nha hoa chat — DB04
« Béloc — DB03 + FCD1, 2, 3,4,5,6,7, 8
e Tram bom nudc sach — DB0O1
e Tram bom rtra loc DB02
« Tram bom thu hdi nuéc rira loc — DB05
Day chuyén céng nghé cia nha may nudc sach An Duong di dugc phé
duyét nhu sau:

s - L
\-.__ NUJC THO _'_.j
D800 | D1000
A, A, rd
| TRAM HOA CHAT | 1\ BE TIEF NHAN | { TRAM CLO .l
A v e _,/'
' v
/ - ) A h
I\ BELANG 1 | { BE LANG 2
AN /
— T —
Jr ¥ v Y
i 7 ' N |7 N ' ™
BELOC 1 { BE LOC 2 BELOC3 { BELOC 4 |
e, . S N
_ ¥ L 4 ¥ _ v
5 i ™ B ™ // . .\., s . A
BE CHIFA 1 | [ BE CHUTA 2 BE CHUFA 3 ) [ BE CHUfA 4 |
. / M v
.’/ » -‘\‘
| TRAM RUA — v
\ /

MANG LU CAP NUGIC

Hinh 2.1: Day chuyén cong nghé nha may nudc An Duong
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Tram bom dang s& bom nuéc tir song dé dua 1én bé tiép nhan va khu xur
Iy UBCF sau d6 tir bé tiép nhan qua cum xir 1y bé tron co khi. PAC, voi tir nha
hoa chat dugc cham vao ngan tron cum bé xir ly. Hoat dong caa may tron co khi
gitp nhiing hoa chat nay duoc tron déu vao nude ciing véi clo. Sau d6 nuéc
dugc dua vao bé phan (ng va lang 16p mong dé tao bdng can cho bé lang. Tiép
theo nudc duge dua vao bé loc nhanh. Trong qua trinh dua nudc vao bé loc
nhanh, ta tron thém clo dugc cap tir nha hoa chat vao. Tai bé loc nhanh nay, can
s& duoc loai bo chu yéu trén bé mat va trong sudt chiéu day tim loc. Tir bé loc
nhanh, nudc duge dua tdi bé nudc sach dugc tron thém clo cap tir nha hao chat.
Nudc sach tai bé cap dén tram bom nudc sach roi tir d6 dua téi mang lugi phan
phdi nudce tiy vao nhu cau va muc dich sir dung.

Tram bom nuéc thd Quan Vinh bom nudc theo duong 6ng D800 va
D1000 vé bé tiép nhan (UBCF) theo cao trinh thuy luc chay xubng cé4c bé.

2.1.2. Hé théng bom diing trong nha may va cdc tram lién quan

STT TEN THIET BI MAY b/ | S/IL HANG S/X NAM S/D
TRAM BOM CAP | - QUAN VINH
1 | T6bomsbd 1-2:

Dong co: (Model:

3~MOT.LA4454-8AN60-2)

_ SIEMENS-

U=380V-A; P=500Kw; [=988A; | cai 2 BUC 10//2019

Cosp=0,8; 1=742v/p; IP=55;

INSUL:F

Bom: (Model: LHP 600*600) ]

. HD-VIET
Q=4.390m3/h; H=30m; | cai 2 10//2019
NAM

r=735v/p
2 | T6 bom sb 3-4-5:

bong co: (Model: 3~ FEK-

B2H3 | OU) U=380V-A; ) YASKAWA.-

cai 3 . . 11//2020
P=230Kw; [=448A; Cosp=0,8; NHAT BAN
r=995v/p; IP=55; m=2.000kg;
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STT TEN THIET BI MAY P/v | S/IL HANG S/X NAM S/D
INSUL:F; RATING:S1
Bom: (Model: 01RP-03
500*350CWGM) . EBARA-NHAT
cai 3 , 11//2020
Q=2.088m3/h; H=29m; BAN
r=990v/p
3 |T6bom s 6-7-8:
Dong co: (Model: 3~ 7-
DS315MN) U=380V-A;
_ HANSEN-UK
P=90Kw; I=183A; Cos¢=0,8; | céi 3 U /1999
r=735v/p; IP=55; INSUL:F;
RATING:S1
Bom: (Model: SDA 400*500B) WEIR-
Q=1.710m3/h; H=13,5m; | cai 3 |SCOTLAND /1999
r=740v/p; m=3.880kg UK
4 | T6 bom moi s6 1-2;
Dong co: (Model: IKKH3-
FBKAW21E-1329) U=380V-A; .
_ EBARA-NHAT
P=5,5Kw; I=12,3A; Cosp=0,91; | céi 2 ,
BAN
r=1460v/p; IP=55; INSUL:F;
11//2020
RATING:S1
Bom: (Model: 50NV-55.5B) .
N EBARA-NHAT
Q=192m3/h; P=0,93bar; | cai 2 .
BAN
r=1500v/p; m=3.880kg
5 | T6 bom mbi 6 3:
Dbong co: (Model: ST-90L S2)
LAFERT-
U=380V-¥; P=2,2Kw; [I=51A; 1
ITALY

Cosp=0,78; r=2840v/p; IP=55;
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STT

TEN THIET BI MAY

b/v

S/L

HANG S/X

NAM S/D

INSUL:F; RATING:S1

T6 bom moi so 4:

bong co: (Model: ST-90L S2)
U=380V-¥; P=11Kw; I=51A;
Cosp=0,78; r=2840v/p; IP=55;
INSUL:F; RATING:S1

TRAM BOM NUOC DANG

7

T6 bom so 1:

bong co: (Model: 3~ 2-355L-8)
U=400V-A; P=200Kw; I=368A;
Cosp=0,83; r=740v/p; IP=55;
INSUL:F; m=2.250kg

cai

SINGAPORE

/12001

Bom: (Model: D5000-
32/3K450-S10) Q=3.851m3/h;
H=30m; r=740v/p

cai

VIET NAM

/2001

T6 bom so 2:

Dong co: (Model: 3~ 3K450-
S10) U=280V-A; P=200Kw;
[=376A; Cosp=0,87; r=590v/p;
IP=44; INSUL:F; m=2.860kg

cai

DCHN-VIET
NAM

/2001

Bom: (Model:24HDC/3K450-
S10) Q=4.000m3/h; H=30m;
r=590v/p

cai

VIET NAM

112001

T6 bom moi $6 1-2:

Dong co: (Model: 3~ 3K160-
S4)  U=380V-¥, P=11Kw;
[=22,7A; Cosp=0,85;

cai

PCHN-VIET
NAM

/1999
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STT

TEN THIET BI MAY

b/v

S/L

HANG S/X

NAM S/D

r=1450v/p; 1P=44; INSUL:B;
RATING:S4

Bom: (Model: BCK220-680)
Q=220m3/h

cai

HD-VIET
NAM

/1999

TRAM BOM CAP Il

10

T6 bom s 1-2-3-4:

DPong co: (Model: 400J/H-06)
U=400V-A; P=560Kw;
I=1010A; Cosp=0,83;
r=992v/p; IP=55; INSUL:F;
m=3.995kg; RATING:S1

cai

WEG W50-
pUC

5//2020

Bom: (Model: 20/24DVCME)
Q=3.200m3/h; H=50m;
r=992v/p; m=4.580kg

cai

WILO-BUC

5112020

11

T6 bom sb 5-6:

Dong co: (Model: 37C G5810Z)
U=380V-A; P=500Kw; [=927A,
Cosp=0,83; r=989v/p; IP=55;
INSUL:F; RATING:cont

cai

RELIANCE-
USA

9//2020

Bom: (Model: LHP2300-50)
Q=2.300m3/h; H=50m;
r=989v/p

cai

HD-VIET
NAM

9//2020

12

T6 bom rira s6 1-2:

Dong co: (Model:
E2HX280SM) U=400V-A;
P=45Kw; 1=83,4A; Cosp=0,84;
r=988v/p; IP=55; INSUL:F;
m=590kg; RATING:S1

cai

ABB-EU

5112020
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STT TEN THIET BI MAY P/v | S/IL HANG S/X NAM S/D
Bom: (Model: 15/15 MFV)
Q=1.300m3/h; H=9m; | c4i | 2 |WILO-BUC 5//2020
r=980v/p; m=1.582kg
13 | T6 bom moi 1-2:
bong co: (Model: 1KH3)
U=400V-A; P=3,7Kw; 1=8,3A; R
_ EBARA-NHAT
Cosp=0,894; r=1460v/p; IP=44; | céi 2 BAN 5/12020
INSUL:F; m=590Kkg;
RATING:S1
Bom: (Model: 40NV.53.7B) .
B EBARA-NHAT
Q=114m3/h; H=0,93bar; | cai | 2 . 5//2020
BAN
r=1500v/p
14 | T6 may gi6 sb 1:
Dbong co: (Model: AEEVUKYV)
U=380V-A; P=55Kw; | . TECO-VIET
cai 1 /12013
1=103A;Cosp=0,9 r=1475v/p; NAM
IP=55; INSUL:F; RATING:S1
15 | T6 may qid sb 2:
DPong co: (Model: 7-AD280S)
U=380V-¥; P=90Kw; I=164A; _
cai 1 | HANSEN-EU |//1999
r=1475v/p; IP=55; INSUL:F;
RATING:MCR
Bom: cai 1 |UK //1999
CUM XU LY
16 | T6 may tron s 1+6:
Pong co hop so: (Model:
. SIEMENS-
FDU1810/2457467) U=400V-| to 6 BUC 5//2020

A; P=30Kw; I=56A;
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11

STT

TEN THIET BI MAY

b/v

S/L

HANG S/X

NAM S/D

Cosp=0,75; r=1470v/p; IP=55;
INSUL:F; m=355kg;
RATING:S3; i=12,72 (n1/n2)

17

T6 may khuay cap 1 s 1+12:

Pong co hop so: (Model:
FDU1810/2457593) U=400V-¥;
P=1,5Kw; [=3,7A; Cosp=0,75;
r=1420v/p; IP=55; INSUL:F;
m=150kg; RATING:SS3;
1=335,7 (n1/n2)

12

SIEMENS-
pUC

5//2020

18

T6 may khuay cap 2 s6 1+12:

Pong co hop so: (Model:
FDU1811/2457595) U=400V-¥;
P=0,75Kw; I=2A; Cosp=0,75;
r=1430v/p; IP=55; INSUL:F;
m=105kg; RATING:S3; i=424
(n1/n2)

12

SIEMENS-
pUC

5112020

19

T6 may khuay cap 3 sd 1+12:

Pong co hop so: (Model:
FDU1810/2457843) U=400V-¥;
P=0,25Kw; [=0,8A; Cos¢p=0,75;
r=1365v/p; IP=55; INSUL:F;
m=59kg; RATING:S1; i=668
(n1/n2)

12

SIEMENS-
pUC

5//2020

20

T6 may cao blin s6 1+24:

Pong co hop so: (Model:
FDU1810/2457844) U=400V-¥;
P=0,37Kw; 1=1,08A;
Cosp=0,75; r=1350v/p; IP=55;

12

SIEMENS-
pUC

5//2020
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STT

TEN THIET BI MAY

b/v

S/L

HANG S/X

NAM S/D

INSUL:F; m=79Kg;
RATING:S1; i=715 (n1/n2)

NHA HOA CHAT

21

T6 may khuidy tron phén sb

1+4:

Pong co hop so: (Model:
FDU1902/2471905) U=380V-
A; P=2,2Kw; I=5,16A,
Cosp=0,81; r=1425v/p; IP=55;
INSUL:F; m=40Kkg;
RATING:S1; i=17,24 (n1/n2)

SIEMENS-
pUC

5112020

22

T6 may khuay tron voi cap 1:

Pong co hop sé: (Model:
HM92) U=380V-A; P=3,7Kw;
1=7,2A; IP=44; INSUL:F

SUMITOMO-
NHAT BAN

5//2020

23

T6 may khuay tron voi cap 2 sd

Pong co hop sé: (Model:
FDU1902/2471904) U=380V-
A; P=2,2Kw; I=5,16A;
Cosp=0,79; r=1425v/p; 1P=55;
INSUL:F; m=40Kkg;
RATING:S1; i=17,24 (n1/n2)

SIEMENS-
pUC

5//2020

24

T6 may bom dinh luwong phén

s 1-2-3:;

Dong co: (Model: IKH3-
FCKLW21E) U=380V-A;
P=3,7Kw; I=...A; Coso=.....;

TOSHIBA-
NHAT BAN

5112020
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STT TEN THIET BI MAY P/v | S/IL HANG S/X NAM S/D
r=....v/p; 1P=44; INSUL:F;
RATING:S1
’5 T6 méay bom dinh luong voi s6
bong co: (Model: YTPOA)
U=220V, P=1,5Kw-60Hz; ) HITACHI-
cai 2 . . 5//2020
I=6A; r=2900v/p; IP=44; NHAT BAN
INSUL:F; RATING:S1
Bom: (Model: MDM25-
1101PKKF015J-E2) ) IWAKI-NHAT
cai 2 . 5//2020
Q=2,04m3/h; H=20m; BAN
r=3490v/p
NHA CLO
26 | T6 bom ting ap Clo s6 1-2:
bong co bom: (Model:
50MDP2-637) U=200V-A; .
, EBARA-NHAT
P=3,7Kw; I=13,8A; Cos9p=0,83; | 10 2 BAN 10//2020
r=3600v/p; INSUL:F;
Q=15m3/h; H=48m
27 | T6 bom ting ap Clo sb 3-4:
bong co bom: (Model:
40MDP3 62.2) U=200V-A; , EBARA-NHAT
to 2 , 10//2020
P=2,2Kw; 1=8,8A; r=3600v/p; BAN
INSUL:F; Q=15m3/h; H=48m
28 | T6 bom NaOH s6 1-2:
Dong co bom: (Model: 3M/E
, EBARA-
40-160/3) U=230V-¥; P=3Kw; | to 2
ITALY

[=8,1A; Cosp=0,7; r=2850v/p;
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STT TEN THIET BI MAY P/v | S/IL HANG S/X NAM S/D
INSUL:F; Q=31m3/h; H=42m
29 | Quat gi6 Clo sb 1:
Pong co quat gio: (Model: Y2-
112M-2) U=380V-A; P=4Kw; | . RONGSHI-
cai .
[=8,1A; Cosp=0,76; r=2900v/p; TRUNG QUOC
INSUL:F
30 | Quat gi6 Clo s6 2:
bPong co quat gi6: (Model:
Y112M-2) U=380V-A; | ;
cai 1 | TRUNG QUOC
P=4,5Kw; [=7,9A; Cosp=0,83;
r=2890v/p; IP:44; INSUL:B
BE LQC U-BCF
31 | T6 may gid rua loc 1-2:
bong co: (Model: TFOA-LKK)
U=380V-A; P=37Kw; I=69A; ) HITACHI-
cai 2 . , 5//2020
Cosp=0,94; r=1775v/p; 1P=55; NHAT BAN
INSUL:F; RATING:S1
Bom: (Model:  ARS200E) | . ShinMaywa-
cai 2 R , 5//2020
Q=1680m3/h; P=0,49Bar NHAT BAN
32 | T6 may thdi khi (rac) 1-2:
bong co: (Model: TFOA-LKK)
U=380V-A; P=7,5Kw; I=15,5A; ) HITACHI-
cai | 2 . . 5//2020
Cosp=0,91; r=1450v/p; IP=55; NHAT BAN
INSUL:F; RATING:S1
Bom: (Model: ARHIOOE) | . ShinMaywa-
cai 2 . , 5//2020
Q=420m3/h; P=0,29Bar NHAT BAN

33

T6 bom JAVEN s 1-2-3:
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STT TEN THIET BI MAY P/v | S/IL HANG S/X NAM S/D
bong co bom: (Model:
VTFOA-FK) U=400V-¥; | HITACHI-
to 3 . , 5//2020
P=0,4Kw; 1=1,1A; r=1400v/p; NHAT BAN
INSUL:F; IP:55
TRAM HUT CHAN KHONG
34 | T6 may hat chan khong s 1-2:
Dong co: (Model: 3K160S4)
U=380V-A; P=11Kw; [=222A;| ) VIHEM-VIET
cai
Cosp=0,84; r=1460v/p;, 1P=44; NAM
INSUL:F; RATING:S4
Bom huat chan khong: (Model: A
_ HPMC-VIET
BCK 220-680) Q=220m3/h;| cai 2
NAM
P=0,9Bar
- T6 bom nudc binh hiat chan
khéng:
Dong co bom: (Model: 3D/I 40-
125/2.2) U=400V-¥; P=2,2Kw;
) EBARA-
1=4,7A; r=2850v/p; INSUL:F;| to 1
ITALY
IP:55; RATING:S1; Q=42m3/h;
H=25m; m=31,5kg

2.2. HE THONG TU PIEN
Chay:

Khi hé thong SCADA gap su ¢6 mudn chuyén sang chay bang tay.

+) Budc 1: Gat c¢ong tac “TH/TAY” trén canh tu vé ché do tay.

+) Budc 2: Biéu khién

Ddi véi cac dong co khong str dung bién tan diéu khién bang céch bam

“CHAY” “DUNG” tai canh ti.

Péi véi cac dong co khai dong bang bién tan.
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= Reset 16i bang céch chon “DIAGNOSTIC” trén BOP (1 ACK ALL [

Bim “OK”

= BAm ESC va Chuyén ché do “HAND” va diéu khién binh thuong. Doi
véi “Van” bam “MO”, “DONG” va “DUNG” trén canh t.

+) Néu bién tan van bi 15i. Rt day mang cua bién tan ra. Reset va khoi
dong lai thiét bi.
2.2.1. DBO1 Tram bom nuwoc Sach

B

. Moo
5 Var
e
-

Hinh 2.2: Tu tram bom nudc sach

Bao gom 16 tu:

DB01-1/1 TU TU BU CHO MBA 7.

DBO01-1/2 TU BIEN TONG MBA 7

DB01-1/3 TU MAY CAT CHO BIEN TAN 1,2 (MBA 7)
DB01-1/4 TU MAY CAT CHO BIEN TAN 5 (MBA 7)
DB01-2/1 TU PIEN TONG MBA 6

DB01-2/2 TU MAY CAT CHO BIEN TAN 3 (MBA 6)
DB01-3/1 TU PIEN TONG MBA 1

DB01-3/2 TU MAY CAT CHO BIEN TAN 4 (MBA 1)
DB01-4/1 TU PIEN TONG MBA 2

DB01-4/2 TU MAY CAT CHO BIEN TAN 6 (MBA 2)
DB01-4/3 TU PIEN DU PHONG (MBA 2)
DB01-PLC TU PLC

TU VFD BIEN TAN MAY BOM 1

TU VFD BIEN TAN MAY BOM 2
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TU VFD BIEN TAN MAY BOM 3
- TUVFD BIEN TAN MAY BOM 4
2.2.1.1. Tii DBO1-1/1. Tui tu bt cho may bién &p 7

Cau chi bao vé

ACB tong

Bo diéu khién tu ba

e —— evm—
TS

tu bu

MCCB bio & ‘ ‘. éﬁnﬂﬁuu |

Khai dong tir
cho tu bu

Hinh 2.3: Ta DB01-1/1 Ta tu bu
2.2.1.2. Ti: DB01-1/2. Tui dién tong may bién &p 7

May cit téng

\ 3

MCCB cho bao vé
chong sét

MCB cép nguén

QUL T

Bién ap cach li

Bao vé chéng sét i
Bao bé mat pha

Hinh 2.4. Ta DBO01-1/2. Tu dién tong may bién &p 7
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2.2.1.3. DB01-1/3 T may cat cho bién tan 1,2 (MBA 7)

ACB cho bién tan 1 ACB cho bién tin

S

MCCB cho van
day va van hut

\ 1

AT

Khoi dong tir cho

Y
S ok TR i, M) i
2 LD 9 Wiy : |

dong co sl il Z
i k < R0 o

i A A T8 A

i 0 ot 0 2 2

Hinh 2.5. DB01-1/3 Tt may cat cho bién tan 1,2
2.2.1.4. Ti DB01-1/4 — T4 may cat cho bién tan 5

May cit cho bién

tin 5 MCCB tu DB04

MCCB cho DB02
g
MCCB tu DB03

Hinh 2.6. Ta DB01-1/4 — Ta may cét cho bién tan 5
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2.2.1.5. Tis DB01-2/1- Tu dién tong may bién ap 6

May cit tong

Bién apcachhi

MCB cfip nguén

Hinh 2.7. Ta DB01-2/1- Tu dién tong may bién ap 6
2.2.1.6. T DB01-2/2 - Ti may cdt cho bién tan 3
| My cdit bién tin 3

MCCB cho van

\ ..

Hinh 2.8. Tu DB01-2/2 - Tu may cit cho bién tan 3
2.2.1.7. Ti DB01-3/1 — Tu dién téng may bién ap 1

May cit téng

MCB céip ngudn

Hinh 2.9. Ta DB01-3/1 — Ta dién tdng may bién ap 1
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2.2.1.8. Ti: DB01-3/2 — Ti: may cat cho biét tan 4 (MBA)

| | Ma ciit cho bién tin

MCCB cho van

Hinh 2.10. Ta DB01-3/2 — Ta may cat cho biét tan 4
2.2.1.9. Tii DBO1 — 4/1 — Tu dién tong may bién dp 2 (Twong tir nhw DB0I-2/1,
DB01-3/1)
2.2.1.10. Tt DBO1 — 4/2 — T may cat bién tan 6 (MBA2)

May cit cho bién
tan 6

MCCB cho DB06-1

(¢
1

ahﬁa, Sl E

Hinh 2.12. Ta DB01-4/3 — Tu du phong
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Ta DBO01-4/3 Bao gdm cac MCCB du phong, diéu khién céc quat thong
gi6 phong diéu khién va cap ngudn cho 2 con bom ron (Bom chim 1P hat nuéc
can ¢ tram nudc sach va tram ria loc)
2.2.1.12. Ti VFD — Tu bién tan (1, 2, 3, 4)

CU bién tin k

Bién tin bom
nudc sach

Hinh 2.14. Tu DB01-4/3 Tu bién tan
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2.2.1.13. Tu PLC — DB01

Hinh 2.15. Tu DB01-4/3 Tu DB01-PLC

2.2.2. Tram bom nwoc rira lgc

Hinh 2.16. Tu DB01-4/3 Dan ta DB02
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- Bao gdom 4 ti.
- DBO02-1 — Tu c4p ngudn, diéu khién bom chan khong
- DBO02-2 — Tu diéu khién may bom nudéc sira loc va van
- DBO02-3 — Tu diéu khién may gi6 va van gio ria loc
- DB02- PLC.
2.2.2.1. Tit DB02-1 — Tu diéu khién bom chdn khdng

Céu chi cho dén

MCCB téng bao pha .

\N

Bio vé ching sét

Bién ap cach li

EOCR viao vé bom
chan khong Khai dong tir cho

bom

Hinh 2.17. Ta DB02.1. Tu diéu khién bom chan khong
2.2.2.2. T DB02-2 — Tu diéu khién bom nuéc ria loc, va van

MCCB van nudc
MCCB khéi dong rra loc
mém bom nudc

ra loc
Khai dong tir cia
van
Khoi dong mém
cho bom

Hinh 2.18. Tu DB02-2
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2.2.2.3. Tit DB02-3 — Tu diéu khién may gié va van gio riza loc

MCCB cho van gi6
MCCBchokhoi || [Secseceerecnee .
dén s S .(—) --------

- e Y0 - - .-

(00 o= o o o o o > o Khai dong tir cho
\‘\ : i 4 van gi6

.....

® saasassananavnandl
U

Khoidongmém ' @
o
!

1L

Hinh 2.20. Téng quan tia DBO3, DBO3-PLC 1,2
2.2.3. Cum bé lpc, DB03, DBO3-PLC1, DBO3-PLC2, FCD 1-8
Bao gom

« Tt BDO3 — T phan phéi ngudn
« Tu DBO3-PLC 1
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» Tu DBO3-PLC 2
- Day Tu FCD 1-8
2.2.3.1. Ti: DB03 — Tz phan phéi nguon

MCB ciip ngudn
sau Ups sang cic
ban loc

MCCB cép ngudn
té1 cac ban loc

Hinh 2.21. Ta DB03 — Ta phan phdi ngudn
Tu phan phdi DB03 cip ngudn 3 pha sang cac ban loc, va nguon 220VAC
sau UPS online sang céc ban loc tir 1 dén 8
2.2.3.2. Tu DB0O3-PLC 1, 2

Neudn 12VDC
Ngubn 24VDC
MCCB céip noudn
Stwich mang

|

Hinh 2.22. Tu DB03 - Tu DB03-PLC
Trong qué trinh van hanh néu say ra 18i sau khi khic phuc duoc ta c6 thé

SUA LOI mau vang trén céch ti PLC hoic stra 13i trén Scada (Phan Scada)
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2.2.3.3. Tu FCD 1-8

Hinh 2.23. Téng quan Ta FCD 1-8
2.2.4. Nha hoa chdt — DB04
Bao gom 3 tu:

« Tu DBO04-1 - Cip nguén va diéu khién bom dinh lwong va may khuay

« Tu DB04-2 — Biéu khién bom dinh luong va may khuay phén
« Tu DB04-PLC
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2.2.4.1. Tii DB04-1 — Tu cdp nguon va diéu khién bom dinh lwong va may khudy
VoI

Bién dong Al l
\\ MCCB cfa e ;n
-_— —LguL
Biénapcichli i
nguon
— 7l MCCB cip nguén
e d cho bom
N MCB cip n.gu_én
i diéll khién
Khéi dong tir cua Rt
bom kém relay w1y ’
e . Bién tin cho bom
I (dinh lugng
> .

Hinh 2.24. Ta DB04-1
2.2.4.2. Ti DB04-2 — Piéu khién bom dinh hrong va may khudy phén

L L L L L L L L L T
W NN NN W R S S R S S R S

L L L L g

2 2 W O BN S e AT T W OUEN NN GRS S SN S e 8

MCCB cap nguon T S S S S S S 8
cho bom e i v e S S S s B 5
e T """
el L T T '

Khai dong tir kém
relay nhiét cho

Bién tin cho bom
dinh luong

Hinh 2.25. Tu DB04-2
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2.2.4.3. Tu DB04-PLC

Nggg;n UPS Stwich mang
T

MCCB cip ngudn
ti

Stwich camera

—1

Stwich Scada

..............

{ 1 ‘pll\\“'\'”

Hinh 2.26. Tu DB04-PLC

Sau khi da khac phuc dugc 161 ¢6 thé RESET trén cénh tu (nhu DBO3-
PLC) hoic stra 16i trén Scada (Phan Scada)

Tai nha hda chét c6 cac Tu LCU diéu khién tai chd ddi voi cac bom may
khudy Ché do TAI CHO la ché do wu tién cao nhét.

Khi muén diéu khién bom trén tén canh ta ta phai dua vé chét do TU XA
va tai canh ti chuyén BANG TAY. Néu diéu khién SCADA thi tai tu chuyén
sang TU DONG
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2.2.5. Cum bé trén, khudy, ldng lamen
MCCB cip ngudn s

MCCB cip ngudn

cho bom nuée y ‘ 3 Q MCCB cip nguon

f cho van

i N i i &
(o =1 =1 =7
PRI
. o |=i—lle |W}—1o | . Fedlol bbiarlad
.- 9. * ~ B F n - B
. . -l .

Hinh 2.27. Tt DB05-Tram bom thu hdi nuéc rira loc
Cum tron, khudy, lang lamen bao gom 2 dan ta
+Bé lang 1
« Tu DB06-1.1
« Tu DB06-1.2
« Tu DB06-1.3
« Tu DB06-1.4
« Tu DB06-1.5
« Tu DBO6-PLC 1
» Ta van DB06-Valve 1
+Bé lang 2
« Tu DB06-2.1
« Tu DB06-2.2
« Tu DB06-2.3
« Tu DB06-2.4
« Tu DB06-2.5
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2.2.5.1. Tit DB06-1.1 Tu cap nguon va diéu khién may trén

MCCB ciip ngudn

MCB ciip ngudn

MCCB cho bién
tin may tron

Bién &

Bién tan méy tron

Hinh 2.28. Tu DB06-1.1
2.2.5.2. Tit DB06-1.2, 3, 4 - Tu diéu khién may khudy cdp 2, 3, 4

1
;

MCC&cl}om:iv S oy & b s o ok Teren AT
_l - r.!_ r,! !'.__!.L:_.!L

Bién tin may
khuiy

Hinh 2.29. Tu DB06-1.2, Tu diéu khién may khuay cap
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Hinh 2.30. Tu DB06-PLC
Dan ti bé lang sb 2 tuong tu nhu bé ling 1
2.2.5.4. Tu DB06- Valve 1
MCCB cép ngubn
cho tu

MCB ciip nguén
cho ti

MCCB cho van

MCB cho van b
D32

Bo khoi dong dio B bt L
| ja | iy Wa Uh
e .vunﬁﬁ,wﬁumi Eg.luu AdA
s i e - S B - né -
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2.3. HE THONG CAMERA GIAM SAT TRONG NHA MAY

Hé théng giam sat camera trong nha may

Ngoai hé théng SCADA trong nha may ching tbi gui toi quy cong ty
giam phap giam séat camera thong thé trong nha may. Tat ca cac camera giam sét
trong nha may sé duoc dwa vé phong diéu khién trung tdm. Tai ddy ca trudng
hodc cap trén cd thé giam sat duoc toan bo hé thdng trong nha may cia minh.

Hoac dua ra cac phuong an cho nhan vién van hanh tir xa.

Bio déng cip 1 Bio déng cip 2 H¢ Théng camera giam sat

| | ——

Phit hin djt nhip
—
Dirli¢u hinh dnh

T ST z a T o - | .
H¢ Thiag bio v{ chiag trim B§ dicu khién PLC Phong didu khién trung tim

me el H (PDKTT)
)} &

Hinh 2.31: Camera
> MAi khu vuc déu dugc gidm sét bai cac camera hdng ngoai tu xoay 360

d6 ngoai troi ¢ tam hoat dong tir 20-30m dé quét toan bo khu vuc.

> Céc camera thu hinh s& dugc dua vao dau ghi hinh cac hinh anh s&
duogc luu trit va giri V& tram van hanh trung tdm dé quan séat thong qua mang
internet.

» Tai trung tdm van hanh cac camera cua mot tram tang ap s€ dua lén

man hinh ti vi 40> dé theo dbi va giam sat. Nhu so do sau:



TRam bom nuwéc thdé

-, w,

e N

Nha may x{r ly nwéc sach

R
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NETWORK
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Tram bom tadng ap

=,

\ | Lo e

PHONG DIEU KHIEN TRUNG TAM
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CHUONG 3. HE THONG PIEU KHIEN BANG PHAN MEM
3.1. CHI TIET NGUYEN LY PIEU KHIEN SCADA:
3.1.1. Téng quan

Hinh 3.1: Man hinh tong quan hé thong SCADA
Gom 6 t6 bom
T6 bom s6 1-4 hoat dong véi cong suat 560kw
T6 bom 5-6 =500kw
Tat ca cac bom dc cung cap bai 4 bién ap ha thé tir 22kv-0,4kv
Trong d6 may BA 4000KVA Cung cap cho t6 bom 1,2,5
Ngoai ra con c6 cac tram phu, bé loc, hda chat ding MBA 2000
May s6 3,4,6 dc cung cap M.B.A 1000KVA
Va bé lang dc cap vao 1/3 -B.A 1000
Tat ca cac bom déu sd bién tan dk doc lap qua hé théng PLC
Gio bt cac nha may cung cap 5000-6000m3/h s& chay 2/6 bom
Mdi bom déu c6 2 van dién: van dau hat va van dau day
Dén gio cao diém s& chay 3/6 bom dé dap wng 7000-8000m3/h
Trud6c khi chay phai mé van hit va xa khi (hét khi du)
Khi chay kick vao biéu trong bom -> bom tu dong chay -> chay 5->10s

dat ap luc -> van day tu dong mo & truong trinh cac bom déu chay theo &p luc
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dit trudc bang phan mém thi cac bom chay dén &p luc dat, néu thiéu thi tu dong
goi bom dén khi nao cung cap du ra mang ludi thi chay 6n dinh gio doi bom
theo trwong trinh cai dat (thuong thi d6i bom 1 1an 8h=1ca) c6 truong hop dong
co dat dén nhiét do t6i han thi dao bom

Bién tan dung dé thay doi tan s ->thay doi toc do quay ctia bom -> thay
d6i luu luong cot &p cap di theo yéu cau.

PLC c6 nhiém vu két néi may tinh va thiét bi truong (thiét bi may chay
dudi)

Chu trinh DK ty dong la 1ay ap luc lam thong sé dé PK viéc tang giam &p
lyc 14 do nhu cau ngoai mang quyét dinh.

Khi ap thap hon 4p luc dat thi PLC s& ty nhan biét va ra lénh BIEN TAN
diéu khién tang toc d6 bom dé dat duoc dén ap dat ra [ s& dung lai va hoat dong
& tan s6 6n dinh

- Thanh cdng cu hién thi lra chon cac tram chi tiét:

&l | )

- TONG QUAN BELANG 1 1 BELOC CA4 1 NHA PHEN VOI
A" NHACLO TRAM BOM NUOC SACH 0 TRAM BOM THU HOI GIAM SAT DIEN 3
CAI DATHE THONG 1 DO THI g BANG DU LIEU

Hinh 3.2: Thanh céng cu trén SCADA
- Quy dinh vé mau sic hién thi dong co, van.
- Bdi véi dong co:

= Pong co dang chay mau “Xanh”.

m_ 8
@

Hinh 3.3: Bong co dang hoat dong
* Pong co dirng mau “Do”.

S|

®

L

Hinh 3.4: Bdong co ding
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= Pong co 161 mau “Vang”.

®

Hinh 3.5: Pong co 16i
- Pi voi van dién:
= VVan mé mau “Xanh”.

&B

L

Hinh 3.6: Van mo

QEI

L
Hinh 3.7: Van dong

= Van déng mau “Do”

= Van 15i nhap nhay mau “Vang Do”
8 S|
LI% Lg
Hinh 3.8: Van I5i
- B6i voi cac ky tu tai cdc bom va van:
- IL: Khi xuét hién 13i bao vé, khoa bom (Estop, Cai dit khoa bom,..) Xuét
hién mau do.

L
Hinh 3.9: Khéa bao vé dong co
- S: Khi xuat hién 15i phan hdi chir S hién mau vang.
S

B w
Hinh 3.10: LAi phan hoi
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- L: Bom, Van hoat dong ¢ trang thai “Tai chd va Bang tay tai ta”.
S

L
Hinh 3.11: Trang thai diéu khién, hoat dong tai chd
- R: Bom, Van hoat dong ¢ trang thai “Ttwr Xxa va Tu dong tai tu”
&=

R M
Hinh 3.12: Trang thai diéu khién, hoat dong tai SCADA
- M: Bom, Van hoat d6ng & trang thai bang tay tai SCADA.
S

R M
Hinh 3.13: Trang thai hoat dong tai SCADA bang tay
- A: Bom, Van hoat dong ¢ trang thai tu dong tai SCADA.
8

BE B
Hinh 3.14: Trang thai hoat dong tai SCADA tu dong
- Bdi véi cac thong so hién thi:
= Cao hoic thap hon cai dat s& nhap nhay mau “Vang Do”
- Quy dinh vé hién thi:
- Pong co bom hién thi chit “P”.
- Pong co may khudy, tron, cao, ...hién thi chit “M”.
- Pong co thoi khi, gi6 hién thi chir “A”.
- Béi véi van dién hién thi chix “M”
- Quy dinh vé mau sic duong 6ng:
- Ong dan nudc mau xanh dwong, (trir duong 6ng nudc ky thuat va Bom
rua loc — Mau xanh da troi).
- Ong dan phén, voi: Mau cam.

- Ong din Clo: Mau vang.
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- Ong dan ban: Mau nau.
3.1.2. Trgm bom nwoc sach — DBO1
3.1.2.1. Chitc nang
> Bom nudcC ra ngoai mang ludi cip nuéc
> Két hop tram bom rira loc
3.1.2.2. Thiét bj diéu khién
Thiét bj do va phan tich:
> 3 dong hd do luu lugng nudce: D700, D800, D1200
> 2 cam bién mirc nude: 2 ngin cta bé chua 4.1 va 4.2
> 2 ddng hd do ap lyc nude phat
» 1 bo do @6 duc cua nudc
» 1 b0 do clo du + do pH cua nudc
3.1.2.3. Co cdu chap hanh
> 4 bom nudc sach cong suat 560kW duogc diéu khién bang bién tan.

» 12 van dién.

3.1.2.4. biéu khién va giam sat tram bom nurdc sach

» Giam sat trang thai cua cac van dién:
« Chay: Pén hién thi mau xanh

« Ding: Pén hién thi mau do
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« L&i: Dén hién thi mau vang

> Giam sét hé thdng ngudn dién:

 Dong dién trung binh

» Dong dién pha A

* Dong dién pha B

» Dong dién pha C

* bién ap

« COng suat

* Bién nang tiéu thy

> Giam sat muic nudc tai bé chaa

> Giam sat luu luong nuéc sach dau ra.

> Giam sat chat luong nudc sach dau ra.

» Giam sat ap luc nudc phat

Luu trit $6 liéu vao may tinh va xuat bao cao

Piéu khién van bang cach dong mé trén giao dién SCADA

Trong ché d6 diéu khién bom bang tay. Cé ché d6 diéu khién bom va van
lién dong (Chi sir dung cho tram bom nudc sach)

Cai dit lién dong: Lién dong theo tan sé hodc lién dong theo thoi gian
(Khi cai dit diéu khién lién dong bom & ché do bang tay va van day & ché do tu
dong)

+ Lién dong theo thoi gian: Sau khi chay bom mét khoang thoi gian dat
trude (Ngudi van hanh tu cai dit) van day s& tu dong mo.

+ Lién dong theo tan so: Sau khi chay bom, tan sé ctia bom 1én hon hoic
bang tan s6 mé van dit trude (Nguoi van hanh ty dat) van day s& tu dong mo.

Ché d6 lién dong dimg bom: Sau khi bam n(t ding bom. Bom s& giam
tan sé dén tan sé ding bom dit truée (Nguoi van hanh tu dit) dong thoi van dau

day s& dong lai. Khi van dau day dong hét bom s& ding.



Lién dong theo tan so

Hinh 3.15: Cai dat lién dong bom va van

- TU DONG: Nguoi van hanh chuyén sang ché do6 tu dong, chon phuong
thae didu khién bom theo cai dit.

- Ché d¢ bang tay: C6 thé thay doi tan sb theo ap luc mang hodc tu dat tan
s6 Cac phuong thire diéu khién bom nuéce sach ¢ ché do tu dong:

« Theo &p luc dudng dng phat.

« Theo gi4 tri tan s dat trudc.

« Chu ky luan phién theo cai dit. Ché do diéu khién tu dong bom nudc
sach
3.1.3. Tram bom nwoc rira lopc DB02
3.1.3.1. Chutc nang

> Cap nudc ria loc cac bé loc

> Cap gid rira loc cac bé loc
3.1.3.2. Thiét bj diéu khién

Thiét bi do va cam bién

> Cam bién dugc trang bi gom co:

« 2 dong hd do ap luc: Ap luc nudc rira loc va ap luc gio rira loc

« 1 dong hd do chénh ap (Po luu luong giod)

Co cdu chdp hanh

» 2 Bom nudc ria loc 45kw

» 2 May gio6 rira loc 90kw va 45kw

> 2 Van dién dau day bom rta loc

> 2 Van dién cip nudc pha 1 va pha 2
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> 2 Van dién dau day may gio rua loc
> 1 Van dién xa gi6 ria loc
> 2 Bom mdi (bom hut chan khéng) 3,7kw

3.2. Giao dién giam sat

VAN XA GIO VAN DAY 1 MAY THOI KHI 1
o veoe MEEMIES  VANOAY2 gy aoricts
T 0.008ar] q
ey mEm '@
VAN RUA PHA 1 K
MELCLS MAY BOM RUA 1
= ) = = ) = -QE
VAN RGAPHA 2 VAN DAY 2 MAY BOM RUA 2

Hinh 3.16: Giao dién giam sat tram bom rtra loc
Giam sat cum xu ly
» Giam sat trang thai ciia cac bom va may gio
« Chay: Pén hién thi mau xanh
« Ding: dén hién thi mau do
« LGi: dén hién thi mau vang
» Giam sat ap luc gid va ap luc nuac ria loc
» Giam sat luu luong gio ria loc.
» Giam sat dong dién ctia bom rtra loc va may gio ria loc
» Giam sat trang thai ctaa van
« Chay: Pén hién thi mau xanh
« Ding: dén hién thi mau do
« Lbi: dén hién thi mau vang

> Luu trir 56 liéu vao may tinh
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3.3. PIEU KHIEN BOM, MAY GIO VA VAN

> Diéu khién bom va may gi6 rua loc bat tit biang tay hoac diéu khién tu
dong theo quy trinh rua loc

> Diéu khién van nuéc ria loc va van gid rira loc dong mé bang tay hoac
diéu khién ty dong theo quy trinh raa loc

Co cau chap hanh

» 2 Bom nudc riaa loc 45kw

> 2 May gio rira loc 90kw va 45kw

> 2 Van dién dau day bom rua loc

> 2 Van dién cip nudc pha 1 va pha 2

> 2 Van dién dau day may gio ria loc

» 1 Van dién xa gio rua loc

> 2 Bom mdi (bom hut chan khéng) 3,7kw
3.3.1. Bé loc DB03-1, DB03-2 va FCD1-8
3.3.1.1. Churc nang

> Loai bo can. Nudc sau khi lang di qua 16p vat liéu loc, can phan Ion
duoc giit tai day, chi yéu trén bé day va trong suét chiéu day 16p vat liéu loc.
3.3.1.2. Thiét bj diéu khién

Thiét bi do va cam bién

> Thiét bi do bao gdbm:

« 1 @6ng hé do luu lwong nudc vao bé loc

« 8 Cam bién mirc nude: Po muc nudc trong bé loc.
3.3.2. Poi twong diéu khién

» Van nudc tho

» Van xa nudc rua loc

> Van gio

» Van nudc rua loc

» Van thu nudc loc

» Van xa nudce loc dau

» Van xa khi
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> Van dau day nuéc ria loc 1 va 2

» Van nudc riaa loc pha 1

» Van nudc rua loc pha 2

> Van xa gio

> Van dau day gi6 ria loc 1 va 2

2. Biéu khién va giam sat bé loc FCD1-8 va tram bom rra loc — DB02
3.3.3. Giam sat bé loc DB03-1, DB03-2 va FCD1-8

mmmmm o - T

DOCSACH. | b b b il | TRAMBOMTHUMOL b b bbbl
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Hinh 3.17: SCADA - Bé loc

> Giam sat trang thai cta cac van dién trong bé loc:

« Chay: Pén hién thi mau xanh

« Dung: Dén hién thi mau do

« L&i: Pén hién thi mau vang va co coi.

> Giam sat murc nudce tai bé loc

> Giam sat va diéu khién géc mé van diéu chinh téc do loc theo muc
nudc trong bé loc.

» Giam sat trang thai ciia bom nudéc rira loc va bom gio6 rua loc

« Chay: Pén hién thi mau xanh

« Ding: Pén hién thi mau do

« L&i: Pén hién thi mau vang
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- Ché d6 rua loc:

Hinh 3.18: Hién thi thdng s cac budc raa loc
3.3.4. Piéu khién bé lpc DB03
Quy trinh/Phuong phap diéu khién ché do loc tu dong:
- Quy trinh ria loc & bao gom 4 budc:
- Buéc 1 Chuan bi
-Buéc 2 Suc gid rira loc
- Budc 3 Cap nudéc ria loc
- Buéc 4 Xa loc dau va két thac
— TAt ca 4 bude déu co thé thay doi cai dat thoi gian hoat dong hoiac mic

nudc cho ting budc.
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3.3.5. Cai dat rura lgc:

Hinh 3.19: Cai dat rua loc

Cai dat diéu khién rua loc.

+) Budc 1: Chuyén tit ca cac van, bom nudc ria loc, may gid vé ché do
“TU DONG” — dé nhan biét qua trinh khi két thuc s& hién thi dén mau xanh va
xuét hién “SAN SANG RUA LOC”.

+) Budc 2: Cai dat thoi gian va cdc mirc nudce rira loc.

+) Budc 3: Cai dit diéu khién raa loc theo 2 ché do “TU PONG” va
“BANG TAY”

- Ché do “TU PONG” rira loc theo cai dit.

-Ché d6 “BANG TAY” rtra loc theo nit bam cta 4 bé - Chi y. Khi 1 bé
dang rira. 3 Bé con lai khong thé hoat dong.

+) Budc 4: Xac nhan hozc khdi phuc lai ché do.

*) Pi voi ché do ra loc “TU DPONG”

- Budc 1: Chon ngay ria loc
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C6 4 luya chon rua loc:

CAI DAT DIEU KHIEN RUA LOC

LUACHON
TU DONG

BAT DAU RUA LOC BE 1 BAT DAU RUA LOC BE 3

BAT DAU RUA LOC BE 2 BAT DAU RUA LOC BE 4

CHON NGAY RUA LOC
CHON NGAYRUALOC

HOM NAY RUA 1 -3 [
HOM NAY RUA 2 - 4 t&
G HOM NAY RUA 4 BE
4 SHOM NAY KHONG RUA
XAC NHAN KHOI PHUC
bingrialoc

Dirng ty ddng rira loc

Hinh 3.20: Cai dit diéu khién rira loc

Rura loc theo ngay 1-3 va 2-4 rua cach ngay.

Rua loc 4 bé.

Khéng rua loc.

- Budc 2: Cai dat gio rira loc

Rua loc theo gio trong ngay tinh theo dong hd 24h.

-Budc 3 Xac nhan hoac khoi phuc

Sau khi “xac nhan” thong béo rira loc s& hién 1én. Néu k thay théng bao
can kiém tra lai qua trinh cai dat.

-Cchay:

- Khi thay di ngay rta loc can phai khoi phuc khi cai dat mai.

- Ché do dung tu dong rira loc: S& dirng toan bo qué trinh rira loc va cé
thé bat dau lai tir dau.

-Chuyén budc khi thdy thoi gian qua thira hodc mudn rat ngin thoi gian
rica loc cho thé bo qua cac bude doi thoi gian va mire nudc.

Diéu kién dua ra quyét dinh ria loc mot bé loc:
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Diéu khién theo quy trinh rua loc cia ngudi van hanh. Biéu khién theo
quy dinh cai dat cua giam déc.

CO6 thé tu do ria loc ¢ ché do bang tay khi can thiét.

- B6i véi diéu khién theo cai dit — Ty dong:

- Rua loc theo chu ky 2 bé 1 hém cach 1 hém

- Hodc rira 4 bé 1 ngay.

- B6i véi ché @6 rua loc bang tay.

- Tu do rira loc theo tac dong (NGt bam).

Ldi xay ra trong qué trinh rzza loc:

Khi qué trinh raa loc xay ra 1i.

- Théng béo 16i sé& hién thi. O Khéc phuc 16i O Click stra 16i O Néu hét
16i O Tiép tuc ria loc.

- Néu 15i k hét tiép tuc stra.

Quy dinh Vé Vdn hanh cdc bom mdy bom gié - mdy bom niedc:

- Theo quy trinh rira loc

- Theo cac nhan vién van hanh

- C6 thé diéu khién bom gi6 va bom nudc tai ta DB02

_Cha y:

+ Thoi gian khai dong mém.

+ Mdy gi6 va may bom nuéc sir dung chung cho ca 4 bé nén hoat dong
cta van sé& lan luot theo céac bé
3.3.6. Nha hoa chat — DB04
3.3.6.1. Churc nang

Cung cap hda chét can thiét cho hé théng xu 1y nudc
3.3.6.2. Thiét bj diéu khién

Thiét bj do va cam bién

> 7 Bo do murc cac bon hoa chat: 4 bon phén, 3 bon voi

> 1 bo do do duc nudc bé tiép nhan

> 1 bo do do dan dién nudce bé tiép nhan
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> 1 ddng hd do luu lugng nudc vao bé tiép nhan D1000 tir tram bom
dang
3.3.7. Péi twong diéu khién
> 3 Bom dinh luong phén: Pua dung dich phén dén bé tron dé phan ung
> 2 Bom dinh luong v6i: Pua dung dich voi dén bé tron dé phan tng
> 4 May khuiy phén
> 3 May khuay voi
2. Biéu khién va giam sat nha hoa chat DB04
3.3.8. Giam sat nha hoa chdt DB04

IR P T T Y NN (r Gy e TR O W ey 1,0 W ooy gy e [ ——
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Hinh 3.21: SCADA nha hda chat

> Muc phén, voi trong bé hoa chat

» Thong sé trang thai cua bom dinh lwong va may khudy

3. Ché d¢ dieu khién

> TAIl CHO: Ngudi van hanh bat tit may khudy bang nat bAm hoic BOP
trén tu dién.

> TU XA:

- BANG TAY: Ngudi van hanh diéu khién may khuay bang cach bat tit
trén giao dién SCADA.
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Hinh 3.22: Biéu khién bom dinh lugng, may khuay phén....
- TU DONG: Nguoi van hanh chuyén sang ché do6 tu dong, chon phuong
thirc diéu khién may khuay theo cai dit.
- Piéu khién thoi gian hoat dong may khudy dua vao luong phén, voi
trong bé.

- Cai dat dinh lugng phen theo gia tri “gam/m3”

Cai dat luu luvong nudc thd

BT
Cai dat khéi luong mtﬁde 3
Lsp| Ao.0gmsf

Cai a4t khoi luong PAC

Lsp 0.0k §

Hinh 3.23: Cai dat diéu khién bom dinh lugng phén

0 Cai dat dinh luong “phén” dé tu dong diéu chinh tan sé cia bom dinh
luong.

- Cai dat “Luu lugng nudc thd” (m3)

- Cai dat khdi luong test phén (g/m3)

- Cai dat khéi luong pheén (kg)
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3.4. TRAM BOM THU HOI DB05
3.4.1. Chirc ning
> Nhén nudc xa cin bé lang, rira bé loc
> Pua nuéc quay tro lai ho tiép nhan
3.4.2. Thiét bi diéu khién
Thiét bj do va cam bién
> Thiét bi do va cam bién duoc trang bi bao géom
» Mirc nudc tram bom thu hoi
3.4.3. Poi twong diéu khién
» Bom nuéc sb 1

> Bom nudc s 2

3.4.4. Piéu khién va giam sét tram bom thu héi nwéc riva loc
3.4.4.1. Giam sét

Hinh 3.24: SCADA - Tram bom thu hdi
> Giam sat muac nudc trong ho
3.4.4.2. biéu khién tram bom thu hoi
» Diéu khién bom thu hoi theo mirc nudc cua hd nude
Piéu khién bom bun bé ling.
- 2 Ché d6 diéu khién “TU PONG” va “BANG TAY”.
- Ché @6 “BANG TAY” tu do bat, tit — dong, mé Bom, Van.



51
- Ché do “TU PONG BOM THEO MUC NUOC” — Cai dit cho trudc.

Céc budc cai dat ché do tu dong.

+) Budc 1: Chuyén ché do diéu khién cta bom, van qua ché do “TU
DONG”.

+) Bude 2: Cai dit mac nudc bat d¢au hoat dong, mic nudc ding bom,
muc nude khoa bom.

+) Budc 3: Chon bom hoat dong.

+) Buéc 4: Tac dong va nit “TU DPONG”
3.4.5. Cum xir ly — DB06 Bé trgn, phdn #ing va lang lamen
3.4.5.1. Churc nang

> Tron déu phén vao nudc thd

> Tao bdng can cho bé ling
3.4.5.2. Thiét bj diéu khién

Thiét bi do va cam bién

> Cam bién dugc trang bi gom co:

« 2 cam bién do d6 duc: Po d6 duc trong nuéc sau khi qua lang va hién thi
duai dang tin hiéu analog

« 4 Cam bién do mirc nude dau vao va dau ra cua bé ling
3.4.6. Co cdu chdp hanh

« 6 may khuay bé tron: C6 nhiém vy khuay tron phén, véi véi nude da
duoc tron Clo

« 36 may khuay bé phan ung: C6 nhiém vu khuay déu dung dich vao nuéc

« 12 may cao can bé lang: Pay bun, dat tir bé lang ra ngoai.
3.4.7. Diéu khién va giam sat cum xi Iy

So do tong quan
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> Giam sat trang thai ctiia cac may khudy
« Chay: Pén hién thi mau xanh

« Ding: dén hién thi mau do

« L&i: dén hién thi mau vang

> Giam sat muac nudc tai bé lang

> Giam st chat luong nudc tai bé lang.

> Giam sat qué trinh xa can caa bé lang
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> Luu trit $6 liéu vao may tinh
3.4.8. Pieu khién cum xir ly

> Diéu khién tc d6 may khudy & nhiing bé phan tng 1,2,3 bang bién tan
bang cach dat tdc d6 theo tan s trén bang cai dat.

> Dua vao do duc bé tiép nhan do duoc s& hién thi trén man hinh giam
sat. Tur d6 theo yéu cau cong nghé cu thé vé xur 1y nudc, ta s& dat toc do may
khuay cho phu hop trén man hinh diéu khién.

> Xa can bé lang dugc thuc hién nho 12 bé xa can va thuc hién theo chu
ky. Chu ky cu thé bao nhiéu tly thuoc vao gia tri ma ngudi van hanh cai dit theo
udce lugng vé luong can co trong bé lang.
3.4.9. Ché d¢ diéu khién

> TAI CHO: Nguoi van hanh bat tit may khuay bang nat bam trén ta
dién.

> TU XA:

- BANG TAY: Nguoi van hanh diéu khién may khuay bang cach bat tat
trén giao dién SCADA.

- TU PONG: Nguoi van hanh chuyén sang ché do tu dong, tat ca cac may
khuay, tron, cao hoat dong theo bom nudc thé.

- Ché d ty dong xa cin theo chu ky da cai dat.

+) Budc 1: Chuyén trang thai tat ca cac van “van xa cin”, cac van “AP
LUC”, vé ché do diéu khién “TU DPONG”.

+) Budce 2: Cai dat thoi gian

 Chu ky xa can (phat)

* Thoi gian xa can(giay)

« Thoi gian tré giita 2 bé (giay)

« Thoi gian mo van xa can (giay)
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1 G-TU BDONG (| G-BANG TAY [

Hinh 3.26: Cai dat ché do xa cin bé liang

+) Buoc 3: Khoi dong

« Sau khi cai dat xong chuyén ché d6 “TU DPONG” thoi gian s& bat dau
tinh. Khi du thoi gian dat qué trinh hoat dong xa cin bat dau hoic muébn xa cin
ngay thi bdm nuat “Bat Dau”.

_Chay:

- Muén dit lai thoi gian chu ky xa cin — phai thay d6i vao Iic qué trinh xa
cin dang dién ra hodc dat thoi gian va chuyén vé ché do “BANG TAY” dé khoi
phuc va chuyén lai ché d6 “TU BPONG”

- Thoi gian xa can va tré gitra 2 bé duoc tu do cai dit.

-C6 thé lya chon bo qua bé xa can bat ci khi ndo
3.5. PIEU KHIEN MAY KHUAY, TRON, CAO.

-C6 2 ché @6 diéu khién tu dong — Hoat dong theo bom nudc thd hodc ché
d6 bang tay — tu do bat tt.

- Thay doi tan sb bang cach dat thong sé vao 6 cai dat trén giao dién.

Y8u cau vé tinh ndng bao Vé:
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- Céc thiét bj dong cat bao vé

- Céc thong s6 phan héi tir bién tan — d6i vai cac may khudy st dung bién
tan.

- Céc thdng sb Relay nhiét dbi véi cac may khudy sir dung Relay nhiét

- T4t ca céc 181 va trang thai caa may khudy, bién tan, ... déu dc hién thi
bang dén bao tai tht MCCB va dac biét hién thi rd rang tung 15i va trang thai trén
giao dién giam sat SCADA.

- D6i voi hién thi dén trén t.

- Chay: Pén hién thi mau xanh

-Dung: dén hién thi mau do

- L&i: dén hién thi mau vang

- Hién thi sb lan bat tat

- Hién thi thoi gian hoat dong cua may khudy

- Khi say ra 16i may khudy c6 thé ding ngay hoic c6 thé ding theo yéu

Ccau caa nguoi van hanh.
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* Gidam sdt dién nang
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Véi dau vao 22kv qua May bién &p 4000kva chuyén cap dién ap tir 22kv-
> 0,4 kv -> qua may cat (ACB) 4000A -> Ciap dién 1én thanh cai phan phdi.->
chia nhanh cap dién cho phu tai

Phu tai 1-> may bom s 1 c¢6 cdng suit 560kw -> qua may cit ACB
1200A chay véi bién tan 560kw dé thay ddi toc do

Phu tai 2-> may bom sb 2 c6 cdng suit 560kw -> qua may cit ACB
1200A chay Vi bién tan 560kw dé thay doi toc do

Phu tai 3-> may bom sé 5 ¢6 cong suat 500kw -> qua may cit ACB
1000A chay vai bién tan 500kw dé thay doi toc do

Tiép dén qua AP t6 mat MCCB 150A dé bao vé cho bé loc 4

AP t6 mat MCCB 400A dé bao vé cho tram ria

AP t6 mat MCCB 100A dé bao vé cho tram hoé chat



Véi dau vao 22kv qua May bién ap 4000kva chuyén cap dién ap tir 22kv-
> 0,4 kv -> qua may cat (ACB) 1500A -> Cap dién lén thanh cai phan phéi.->

chia nhanh cap dién cho phu tai
May bom sé 3 ¢ cong suat 560kw-> qua may cit (ACB) 1250A -> chay
Véi bién tan 560kw dé thay doi téc do.



Véi dau vao 22kv qua May bién ap 4000kva chuyén cap dién ap tir 22kv-
> 0,4 kv -> qua may cat (ACB) 1500A -> Cap dién 1én thanh cai phan phéi.->

chia nhanh cap dién cho phu tai
May bom s6 4 ¢ cong suat 560kw-> qua may cat (ACB) 1250A -> chay
Véi bién tan 560kw dé thay doi téc do.



Pau vao 22kv qua MAY BIEN AP 4000KVA chuyén cap dién ap tur
22kv->0,4kv-> qua may cat (ACB) 1500A-> cap dién 1én thanh cai phan phdi

Chia nhéanh cap dién cho phu tai

Phu tai 1: miy bom sé 6 c6 cdng suat 500kw-> qua may cit (ACB)
1000A-> chay véi bién tan 500kw dé thay doi toc 6 dong co

Phu tai 2+3: qua 4ptomat(MCCB) 400A bao vé luéi dién cho bé ling 1 va

Phu tai 4: qua Aptomat(MCCB) 100A bao vé ludi dién tramj bom thu hoi
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3.6. HE THONG PLC

Gidi thiéu vé PLC S7-1200.
Bo diéu khién logic kha trinh (PLC) S7-1200 mang lai tinh linh hoat va

stc manh dé diéu khién nhiéu thiét bi da dang hd trg cac yéu cau vé diéu khién

tu dong. Su két hop giira thiét ké thu gon, cu hinh linh hoat va tap 1énh manh
mé& da khién cho S7-1200 trg thanh mot giai phap hoan hao danh cho viéc diéu
khién nhiéu ung dung da dang khac nhau.

Két hop mot bo vi xa ly, mot bd ngudn tich hop, cac mach ngd vao va
mach ngd ra trong mot két cau thu gon, CPU trong S7-1200 da tao ra mot PLC
manh me.

Sau khi nguoi ding tai xuéng mot chuwong trinh, CPU sé& chtta mach logic
duoc yéu cau dé giam sat va diéu khién cac thiét bj nam trong wng dung. CPU
giam sat cac ngd vao va lam thay doi ngd ra theo logic cia chuwong trinh nguoi
ding, c6 thé bao gom céc hoat dong nhu logic Boolean, viéc dém, dinh thi, cac
phép toan phtc hop va viéc truyén thdng véi céc thiét bi thong minh khac.

Mot s6 tinh niang bao mat gilp bao vé viéc truy xuat dén ca CPU va
chuong trinh diéu khién:

« M&i CPU cung cap mét su bao vé bang mat khau cho phép nguoi ding

cau hinh viéc truy xuat dén céac chirc ning cua CPU.



61

« Nguoi ding cd thé sir dung chire niang “know-how protection” dé an ma

nam trong mot khdi xac dinh.
CPU cung cidp mot cong PROFINET dé giao tiép qua mot mang

PROFINET.
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KET LUAN

- Sau qué trinh thuc hién va hoan tat dé tai, em da tiép thu thém nhiéu
kinh nghiém va kién thuc.

+ Tim hiéu vé hé thdng cip nudc thanh phd Hai Phong, trong d6 noi
dung chinh 1a tim hiéu vé phuong phép diéu khién hé thdng cap nudc cia nha
may nudc An Duong.

+ Tim hiéu vé hé théng dién diéu khién mang ludi cap nudc trong nha
may.

+ Tim hiéu vé hé thong phan mém diéu khién giam sét.

- M® hinh lam viéc 6n dinh, hé thong tan tién, nguoi lao dong chu yéu
lam viéc qua may tinh va hé théng 4n ndt trén cac ta dién. Mat han ché do tinh
bao mat vé doc quyen caa cong ty ciing nhu trong nha may, nén em, khong tim

hiéu duoc nhiéu hon vé phan mém.
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TAI LIEU THAM KHAO

1.K§ thuat dién tir. (1999) - Bd Xuan Thyu. — NXB gi4o duc.

2.Dién cong nghiép va diéu khién dong co — Nha xuat ban khoa hoc va ky
thuat.

3.PCL Iap trinh wng dung trong céng nghiép - Nha xuat ban khoa hoc va
Ky thuat.

4.Hé thdng diéu khién va giam sat SCADA — Nha xuét ban xay dung.



