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Loi cam on

Em xin giri 101 cam on chan thanh dén Thdy PO ANH DUNG, ngudi d3 tin tinh hudng
dan, dong vién va hd trg em trong sudt qua trinh thyc hién dé tai nay. Nhitng 101 khuyén
va sy chi ddn quy bau cta thiy da giup em vuot qua nhiéu khé khin va hoan thanh dd an
mat cach t6t nhat. Trong thoi gian hoc tap tai trudng em ciing da nhan dugc su gitp d& chi
bao tan tinh cua cac théy c6 trong Khoa Dién — Dién tir, Truong Pai Hoc Quan ly va Cong
nghé Hai Phong, em xin tran trong cam on cac thiy cd.

Em ciing xin cam on gia dinh, ban bé va cac ddng nghiép di ludn bén canh, dong vién
va giup do em trong qua trinh hoc tdp va nghién ctru. Sy ung hé va dong vién cua moi

ngudi da gitp em c6 thém nghi lyc va quyét tim dé hoan thanh d& tai nay.



Loi mé dau

Trong bdi canh phat trién kinh té va cong nghiép hoa dién ra véi te dd chong mit trén
toan thé gii, vin dé bao vé méi trudng trd thanh mot trong nhirng thach thirc 16n nhat ma
nhan loai phai dbi mat. Pac biét, tai cac quéc gia dang phat trién nhu Viét Nam, qua trinh
d6 thi hoa va cong nghiép hoa khong ngimg gia tang kéo theo nhidu van dé vé 6 nhiém moi
truong, trong d6 nudce thai céng nghiép 1a mot trong nhirng ngudn gay 6 nhidm chu yéu va
nghiém trong nhat. Nudc thai cong nghiép chira nhiéu chét 6 nhiém nguy hai nhu kim loai
nang, hop chit hitu co, hoa chat doc hai, va cac vi sinh vat gay bénh. Néu khong duoc xur
1y kip thoi va hiéu qua, nudce thai nay s& gy ra nhirng tac dong nghiém trong dén hé sinh
thai, nguén nudc, suc khoe cong déng, va su phat trién bén virng cua xa hoi.

Tai Viét Nam, voi su gia tang nhanh chong cua cac khu cong nghiép, nhu khu cong
nghiép VSIP Hai Phong, viéc xir Iy nudc thai dé dap tng cac tiéu chuin méi trudng ngdy
cang trd thanh yéu cau cap thiét va quan trong. VSIP Hai Phong 1a mot trong nhitng khu
cong nghiép 16n va cé tdc d6 phat trién manh mé&, dong gbp khong nho vao sy phat trién
kinh té cta thanh phd va ca nudc. Tuy nhién, khu cong nghiép ndy ciing d6i mat voi nhiéu
thach thirc vé van dé quan 1y va xir Iy nudc thai, dic biét 14 trong bbi canh yéu cau vé bao
vé méi truong ngay cang nghiém ngit. Bé dam bao cac quy trinh xtr 1y nude thai dat tidu
chuén va hiéu qua, viéc 4p dung cac cong nghé tién tién 1a diéu khong thé thiéu.

Trong linh vuc xtr 1y nude thai tai khu cong nghiép VSIP Hai Phong, viéc trng dung
hé théng SCADA khong chi gitip cai thién hiéu qua quan 1y va giam sat quy trinh ma con
dam bao tuan thi cac tiéu chudn méi trudng nghiém ngit cua Viét Nam va quéc té. Hé
thdng SCADA gitip giam sat lién tuc cac thong sé quan trong nhu lwu luong, nong do 6
nhiém, chat luong nudc diu vao va dau ra, tir 46 dam bao qua trinh xir Iy nudc thai duge
thuc hién mot cach lién tuc, hidu qua va tdi vu. Viéc Gng dung hé théng SCADA vao quy
trinh xir Iy nude thai tai khu cong nghiép VSIP Hai Phong con gitp tiét kiém nguén nhan
luc, giam chi phi van hanh va nang cao tinh chinh xéc trong quéan 1y dir liéu va diéu khién

tUr xa.



Dé tai “Phan tich cdu tao, nguyén 1y hoat dong hé théng Scada va tng dung vao xir ly
nudc thai khu cong nghi€p VSIP Hai Phong.” duoc thuc hién véi muc tiéu nghién ctru sau
vé ciu tric va hoat dong cua hé théng SCADA, ddng thoi phan tich kha ning ung dung
clia nd trong quy trinh xir Iy nuéc thai tai khu cong nghiép VSIP Hai Phong. Qua d6, dé
tai nham dong gop vao viéc nang cao hiéu qua quan 1y nudc thai tai cac khu cong nghiép,

giam thiéu tac dong tiéu cuc dén moi trudng, va hudng tdi sy phat trién bén virng.



Chuong 1. Téng Quan vé hé théng SCADA

1.1. Khai niém vé Hé théng SCADA

Hé thdng SCADA (Supervisory Control And Data Acquisition) 1a mot hé thong diéu
khién giam sat va thu thap dir liéu tir xa, gitip quan 1y va kiém soat cic quy trinh cong
nghiép hoac co s¢ ha tz‘ing phuc tap. SCADA dugc thiét ké dé thu thap dir liéu tur cac thiét
bi cong nghiép hodc cam bién, thuc hién céc phép tinh trén dir li€u thu thap duoc, hién thi
dir liéu da thu thap va két qua da xur 1y, nhan 1énh tir ngudi diéu hanh va giri cac 1énh do
dén cac thiét bi trong nha may, dong thoi xir 1y cac 1énh didu khién tu dong hoic bang tay
kip thoi va chinh xéc.

Hé thong SCADA dugc sir dung phd bién trong cac nganh cong nghiép nhu ning luong
(dién, dau khi), xir Iy nudc va nude thai, san xudt cong nghiép, giao thong van tai, va nhiéu
linh vuc khac doi hoi su giam sat lién tuc va diéu khién tir xa.

1.2. Lich sit Phat trién ciia Hé théng SCADA

Hé théng SCADA (Supervisory Control And Data Acquisition) di trai qua mot qua
trinh phat trién dai tir nhitng ngay dau ctia cong nghé may tinh dén cac ing dung hién dai.
Su phat trién nay khong chi phan anh nhiing tién bo trong cong nghé thong tin ma con 13
su dap Gmg ctia nganh cong nghiép ddi véi nhu ciu ngay cang cao vé ty dong hoa va giam
sat tir xa. Du6i ddy 1a mot cai nhin tong quan vé lich sir phat trién cua hé théng SCADA.

1.2.1. Giai doan khéi dau 1960-1970

Khai niém ctia hé théng SCADA da duoc hinh thanh tir dau thap nién 1960. Sy ra doi
ctia cadc may tinh nhé (minicomputers) nhu Digital Equipment Corporation (DEC) PDP-8
va PDP-11 d3 mo ra kha ning diéu khién qua trinh va san xuit bang mdy tinh. Day 1a
nhitng may tinh dau tién c6 kha ning xir Iy dir liéu va diéu khién quy trinh céng nghiép
mot cach hi€u qua.

Nhirng thiét bi dau tién: Trong thap nién nay, cac thiét bi do tir xa bang séng vo tuyén
da dugc phat trién, phuc vu cho viéc gidm sat thoi tiét véi su hd trg cua khi cau va tén lira
day. Pong thoi, hé thdng giam sat tir xa co day ciing duoc ra doi, cho phép thu thap dit liéu
tir cac cam bién va thiét bi tai cac vi tri xa.

Ra doi ctia PLC: Vao cubi thap nién 1960 va dau 1970, may bo dam s dung song
radio d3 duoc phat trién, cung véi sy ra doi va phat trién cua cac PLC (Programmable
Logic Controllers). PLC 1a nhirng thiét bi diéu khién l4p trinh duoc, c6 kha ning thay thé
cac hé théng diéu khién relay co hoc béng cach thuc hién cac nhiém vu diéu khién tu dong.
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1.2.2. Giai doan phat trién tir 1970-1980

Khi may vi tinh tré nén phd bién hon, chiing di dwgc 14p trinh va thu gon dé canh tranh
v6i cac chire ning cua PLC. Pay la giai doan ma sy canh tranh giita cac hé thong diéu
khién may tinh va PLC bat dau hinh thanh va tiép tuc cho dén ngay nay.

Hé théng diéu khién phan tan (DCS): Lic dau, cac hé théng diéu khién chi dugc han
ché & cac thiét bi cu thé. Su két hop giira cac thiét bi diéu khién chu yéu chi xay ra ¢ timg
thiét bi hodc nha may cu thé, ma khong két ndi voi mang bén ngoai. Cac hé¢ théng diéu
khién bao gdm may tinh mini hoic PLC trung tdm két ndi véi mot s bo diéu khién giao
tiép véi dong co, bom, valve, cong tac va cam bién. Kién trac nay thuong dugc goi la hé
thdng diéu khién phan tan (DCS - Distributed Control System). Cac hé théng DCS thuong
duoc két ndi véi nhau qua mang cuc bd (LAN — Local Area Network).

Giao thirc truyén thong doc quyén: Khi cac yéu cau vé mang ngdy cang cao, cic cong
ty va nha cung cap da phat trién cac giao thirc truyén thong cua riéng ho, nhidu trong s6 do
1a doc quyén. Céc giao thirc ndy di cung cap kha ning két ndi va giao tiép giira cac thiét bi
trong cac hé thong diéu khién phan tan.

1.2.3. Giai doan phat trién tir 1980-1990

Vi su cai tién trong tinh nang k¥ thuét cia may tinh, hé diéu hanh, va mang, nhu cau
giam sat trang thai va van hanh cac thiét bi tir xa theo thoi gian thuc di gia ting. Sy phat
trién clia cac cong nghé méi di thic ddy yéu cau vé viée thu thap dir lidu tir xa va quan 1y
tir xa tr¢ nén quan trong hon.

Sy phat trién cia SCADA: Su tip hop cua cac kha ning giam sat, diéu khién va thu
thap dir liéu tir xa dd dan dén sy hinh thanh cua hé thong SCADA. SCADA két hop kha
ning giam sat va diéu khién tir xa voi kha nang thu thap dir liéu va phan tich, cho phép cac
nha diéu hanh quan 1y quy trinh cong nghiép va co so ha tang tir xa.

Ung dung m¢ rong: Céc cong ty va td chirc da nhan ra loi ich cua viée st dung hé
thdng SCADA dé quan 1y cac hoat dong tir xa, dic biét trong cac moi trudng cd nhiéu chi
nhanh hodc co sé hoat dong & vung dia 1y cach biét nhau. SCADA gitp cai thi¢n kha nang
quan ly, gidm chi phi va nang cao hi€u qua van hanh.

1.2.4. Giai doan phat trién tir 1990-nay.

Ngay nay, hé théng SCADA khéng chi phat trién vé mit cong nghé ma con mé rong

quy md tng dung trong nhiéu linh vuc céng nghiép va khoa hoc khac.



Tich hop cong nghé méi: Cac hé théng SCADA hién dai tich hop cac cong nghé tién
tién nhu internet, mang khong day, va cac hé thdng dam may. Diéu nay cho phép viéc giam
sat va diéu khién tir xa tré nén linh hoat hon va d& dang hon. Cac cong nghé phan tich dit
lidu 16n (Big Data) va tri tué nhéan tao (AI) ciing duoc 4p dung dé nang cao kha ning dy
doan va tdi uu hoa quy trinh.

Mo rong tng dung: Hé théng SCADA hién dang duoc ap dung trong nhiéu linh vyc
khac nhau, tir ning luong va xt 1y nude dén san xuit cong nghiép va giao thong vén tai.
Su phat trién nay phan anh nhu cau ngdy cang cao vé viéc quan 1y va diéu khién cac quy
trinh phtc tap trong méi trudng toan cau hoa va két ndi.

1.2.5. Twong Lai va Xu Huéng Méi

Nhin vé tuong lai, hé théng SCADA du kién sé& tiép tuc phat trién vai su tich hop cia
cac cong nghé méi va cai tién trong cac linh vuc khac nhau.

5G va Blockchain: Cong nghé 5G htra hen sé cai thién tdc d6 va do tin cdy cua truyén
thong trong cac hé thong SCADA, trong khi blockchain cé thé cung cip cac giai phap bao
mat va xac thuc dir liéu manh mé hon.

Tu dong hoa va tri tué nhan tao: Cac hé théng SCADA trong tuong lai s& ngdy cang
thong minh hon, v6i kha niang tu dong hoa cao hon va tich hop tri tué nhan tao dé cai thién
hiéu qua va do tin cay cua hé théng.

Sy phat trién cta hé thong SCADA phan 4nh sy tién bo khong ngimg cua cong nghé
va nhu cAu ngdy cing cao trong viéc quan 1y va diéu khién cac quy trinh cong nghiép va
co so ha tang. Hé thong SCADA hién nay khong chi gitip toi wu héa quy trinh ma con dong
vai trd quan trong trong viéc dap tng céc thach thirc méi va thuc dy su doi méi trong cac
linh vyc cong nghiép va khoa hoc.

1.3. Céu tao phin ctng ciia H¢ thong SCADA

Mot mang SCADA vé ban chét 1a su két hop cua céc tram chu MTU, tram t& RTU
(Remote Terminal Unit) va cac thiét bi trudng dugc két ndi boi mang truyén thong. Piéu
khién tién trinh va diéu khién luan 1y (logic) dugc thuc hién bai cac may chil. Thong tin sir
dung bdi cac tram chu duoc thu thap béi cac bod diéu khién/cam bién. Cac tram t& 1 cac
giao tiép duoc sir dung bai nguoi van hanh dé twong tac véi hé thong.

Céc tram chu thong thuong duoc dit & nha may chinh/tram chinh. Ching truyén thong
véi cac b diéu khién cuc bd hodc cac bd diéu khién duoc dit & cac vi tri xa, cin dugc giam
sat hodc diéu khién. Khi can thiét, mot hé thong SCADA c6 thé rat 1on va phii rong hang
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tram km, dac biét & cac hé théng tién ich cong cong noi ma cac bo diéu khién can dugc dat
doc theo hé théng nhu dudng dién hodc dng dan dau.... O nhitng hé théng loai nay thuong
c6 thém céc tram cha phu SMS (Sub-Master Station) dong vai tro 1a thiét bi thu thap va
diéu khién trung gian gilta tram chu va tram t¢. Kich ¢& va d¢ phuc tap cua mot mang
SCADA bién doi phu thudc vao tién trinh ma né diéu khién, kich thudc cua cong trinh tién
ich, thuong mai st dung né. Mot hé théng cung cép dién tiéu biéu c6 thé 1én dén 50.000

diém thu thap dir liéu trong khi mot nha may déng chai cé thé chi doi héi mot may chu va

mét s6 nhé PLC.

hlang cong ty

K &t noi Ethernet @

Switch Fouter

PC chay ing
[ | dung SCADA

FLC
Hinh 1.1: Céu triic mot mang SCADA don gidn

Trong hé thong nay bao gdm mot vai PLC duoc diéu khién béi mot may chi. Mot két
n6i Ethernet LAN cho phép ngudi van hanh c6 thé giam sat mang tir xa thong qua mang
cong ty, str dung két ndi Ethernet néi cac PLC véi PC dé chay tmg dung SCADA.

Cac mang SCADA cia mot cong ty 10n ciing tuong ty nhung c6 nhiéu cac két nbi va
chirc nang hon. Hinh 1.2 minh hoa m¢t mang SCADA 16n dugc str dung trong cac cong ty
tién ich cong cong.

Nhu vy ddi véi cac hé théng SCADA phirc tap dé d& dang quan 1y, van hanh ngudi
ta chia phan ctng thanh nam cp d6 co ban nhu sau:

- Thiét bj do va thiét bi diéu khién.
- Tram dau cudi va thiét bj dau cudi RTU.

- Hé thdng truyén thong.



- Cac tram thu thap dir liéu SMS (Sub-Master Station).
- Hé théng xir 1y dit 1iéu MTU.

Tram lam viéc

& W

U

Cac ket néi trre tigp
vao he thong SCADA Server chay ing
dung SCADA

Hé thing ditu khién SCADA

BEnT

Méi trwdng tnyén thing
cua cac thist bi tnrong,
ifiternet. mans dién thoai ..

O L

Thiét bi tnréng PLC, RTU

Hinh 1.2: Ciu hinh mét mang SCADA lén tiéu biéu

B¢ Diéu khién Logic Lép trinh (PLC - Programmable Logic Controller): PLC 1a mot
loai may tinh cong nghiép chuyén dung, duoc sir dung dé thuc hién cac chirc ning diéu
khién logic. PLC c6 kha ning 1ap trinh mém déo, thay thé cho cic mach diéu khién logic
ctmg, va thudng duoc st dung trong cac hé thong tw dong hoa quy mé vira va 16n.

Tram Chi (MTU - Master Terminal Unit): Pay 13 thiét bj diéu khién trung tam, c6
nhi¢m vu thu thap dit li€u tor RTU va thuc hi¢n cac 1énh diéu khién. MTU thuong duoc dat
tai nha may chinh hodc tram chinh, cho phép giam sat va diéu khién tir xa cac thiét bj va
nha may tur xa.

Thiét bi Giao di¢n Nguwoi-May (HMI - Human-Machine Interface): HMI 1a giao
dién d6 hoa gitp ngudi van hanh giam sat va diéu khién hé thong SCADA. HMI c6 thé
hién thi dix liéu thoi gian thyuc, canh bao, va cac biéu d6 qua trinh, dong thoi cho phép ngudi

dung thuc hién céac Iénh diéu khién thong qua man hinh cam ng hodc giao di¢n dd hoa.



Cac tram thu thap dir li€u SMS (Sub-Master Station): Hay con goi l1a tram chu phu,
dong vai tro trung gian gitra cac Thiét bi Dau cudi Tir xa (RTU - Remote Terminal Unit)
va Tram Cha (MTU Master Terminal Unit) trong hé théng SCADA.

Cac Thiét bi Truwong (Field Devices): Bao gdm cic cam bién, bo truyén dong
(actuators), cong tac, van, dong co, va cac thiét bi do dac khac duoc két ndi voi hé théng
SCADA dé giam sat va diéu khién cac thong sé moi truong va qua trinh cong nghiép.

Thiét bi Piu cudi Tir xa (RTU - Remote Terminal Unit): Day 1a cac don vi thu thap
dir liéu va diéu khién dung doc lap, thuong duogc trang bi vi xir Iy dé giam sat va diéu khién
cac thiét bi tir xa. RTU ¢6 thé thu thap dit liéu tir cam bién, cong tic, va thiét bi dau cubi
khac, sau do chuyén dir liéu nay vé Tram Chu (MTU) hodc cac Tram Chu Phu (Sub-Master
Station).

1.4. CAu tao phin mém ciia Hé thong SCADA

Phin mém SCADA duogc chia ra 1am hai loai: phan mém ddc quyén va phdn mém ma
ngudn mé. Cac phan mém doc quyén 1a cac phin mém SCADA dugc xiy dung boi nha
cung cip hé théng SCADA va thudng chi ding cho truyén thong voi phan cing cia ho.
Van dé chinh cua cac hé thong nay 1a phai phy thudc hoan toan vao nha cung cép hé thong.
Céc phan mém mé ngdy cang trd nén phd bién vi tinh ning lién két hoat dong cia cac hé
thdng nay. Cac phan mém mé c6 kha ning 1am viéc voi nhidu thiét bi cua cac nha san xuét
khac nhau trén cting mét hé thong.

Céc chirc nang cha yéu ciia phan mém SCADA bao gom:

Giao tiép nguoi dung.

Hién thi hinh anh.

Bao dong.

D6 thi.

Giao tiép voi RTU hoic PLC.

C6 kha nang phat trién thanh hé théng 16n.

Khé nang truy cap dir lidu tir cac server khac.

Co so dir liéu.

Kha ning két ndi mang.

Kha nang chi thi 16i va du phong.

Xt Iy phan bd theo m6 hinh chu/té.

Truyén thong



Mot bo phan khong thé thiéu cho mot hé théng SCADA du 16n hay nhé d6 1a truyén
thong. N6 1a yéu t§ co ban quyét dinh dén tinh 6n dinh va sy chinh x4c cia hé thdng. Vi
vy hé thdng truyén tin duoc st dung trong SCADA phai théa mén cac tiéu chudn nhu:
giai tbe do truyén, giao thirc truyén thong, truyén dong bo hay di bo, khoang cach dia ly...
Heé thong truyén tin phai duoc lya chon tuwong thich, phit hop véi cac thiét bi trong hé théng
SCADA. Tuy theo tirng loai mo6 hinh, pham vi cia tirng hé théng SCADA, viéc lua chon
thiét bi truyén théng phu hop s& phat huy dugc hét tinh ning, tic dung cia nd. Bang duéi
day ké téi mot sé dang truyén thong thuong dung trong hé thong SCADA.

Bing 1.1. Mét s6 kiéu truyén va tiéu chudn thwong ding trong SCADA

Poi tic truyén thong Kiéu truyén Tiéu chuin thuong dung

May cha véi IED hiénKhoéng dong bo kiéu Multidrop  [RS485

truong

PLC thu thap v6i IED hiénKhoéng dong bo kiéu Multidrop  [RS485

truong

May chil véi may dy phongPong bo kiéu Multidrop Ethernet
DMS, EMS va DTS
May chit v6i SCADA capKhong dong bo kiéu singledrop [RS233 tai ba,modem hay|

trén Ratio 450Hz

SCADA véi cac ing dungBan tin qua by nhé DDE (Dynamic Data

khac Exchange)

SCADA vdi cac thu vién  Poc/viét thu vién DLL (Dynamic Link
Library)

SCADA véi hé diéu hanh  |Quan Iy cira sb Windows

SCADA véi may in Song song, ndi tiép RS232, ASCII

Pé hai hodc nhiéu thyc thé ¢ thé truyén thong, chiing phai “néi” cting mot ngodn ngit
(giao thirc) va tuan theo nhiing cach nhat dinh cho viéc khoi dau, thong sudt va két thic
truyén théng. Mot giao thirc dinh nghia dinh dang cua cac thong diép va cac cach thic cho
su trao ddi céac thong diép. Giao thuc SCADA ra doi vi su can thiét guri va nhan dir liéu,
diéu khién thong tin cuc bo va qua cac khoang cach xa trong khoang thoi gian du tinh.

Khoang thot gian dy tinh trong truong hop nay am chi kha ndng du doan khoang thoi gian
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doi hoi cho mot giao dich xay ra khi tit ca cac thong sb thich hop di dugc biét dén. Dé
thue hién truyén thong trong cac khoang thoi gian du tinh cho cac ing dung trong nha may
loc dau, mang ludi dién va cac mang SCADA

clia cong ty, cac nha san xuat thiét bi diéu khién nhu PLC phat trién cac giao thic va
cac kién trac truyén thong bus cho riéng ho. Bang 1.2 tom tat mot s6 nha san xuat thiét bi
va cac giao thirc tuong ung.

Bang 1.2. Bdng tom tat cdc giao thirc cia mgt so6 nha sdan sudt

Nha sén xuét Giao thure

Allen Braley (Rockwell)| DeviceNet, ControlNet, DFI, Data Highway+, Data Highway
485
Siemens AS-I, Profibus

Modicon (Schneider) |Modbus, Modbus Plus, Modbus TCP/IP

Trong s6 céc giao thirc niy da s6 1a doc quyén. Vao nhitng nam 1990, cac nhom diéu
khién cong nghiép va cac to chirc vé tiéu chuan bat dau phat trién cac giao thirc md cho
cac hé théng diéu khién, cac giao thirc nay 1a khong doc quyén va khong danh riéng cho
mot nha san xuat nao. Sau nay, khi Internet trg thanh phd bién, cac cong ty hudng tGi phat
trién dua trén cac giao thirc va cong cu mang Internet, nhu giao thirc TCP/IP va céc trinh
duyét Internet. Thém vao do, cadc nha san xudt va cac td chire tiéu chuan mo da sta doi
cong nghé Ethernet, mang LAN d pho bién va hiéu qua cho sir dung v6i mang thu thap
dir liéu va diéu khién cuc bo.

Céac mo hinh phén cdp dugc stir dung dé dinh nghia noi nao giao thic duoc 4p dung va
dé déng goi cac chirc nang doi hoi cho viée giri va nhan thong diép. Cac moé hinh kién trac
duoc phan 16p d3 dwgce chap nhan rong rai va c6 hiéu qua cao. Cac thanh phan cin thiét
cho sy truyén thong duoc chia vao cac 10p va dugc dinh cach giao tiép giita cac 16p. Hai
trong cidc md hinh truyén thong theo 16p dugc sir dung rong rdi 1a OSI (Open Systems

Interconnection) va TCP/IP (Transmission Control Protocol/ Internet Protocol).
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1.5. Nhitng yéu ciu chung vé mét hé théng SCADA
a. Yéu cau vé phan cimg.

- La hé thdng phirc tap dit tién nén cac thanh phan cia SCADA duoc cung cip boi
nhiéu nha san xuét. Do do6 ¢c6 yéu cau cao vé chuin hoa thiét bi, dic biét 1a vé cac giao dién
va giao thirc. May tinh dung dé thu thap va diéu khién phai mang tinh phd thong va c6 kha
ning giao tiép t6t véi cac hang thiét bi phan cing khac nhau. C6 hé diéu hanh da nhiém co
kha ning mo rong va giao tiép d& dang vé6i cac phan mém va phan ctng khac.

b. Yéu cau vé phan mém.

C6 kha ning twong thich vdi cac giao thic thong dung.DE dang thiét ké va nang cap
khi can thiét.

c. Yéu cau vé truyén thong.

Do duoc trai ra trén khong gian dia 1y rong 16n nén can nhiéu dich vu vién thong dé
két ndi cac phan hé cua hé thong SCADA.

Mirc d6 yéu cau ctia hé théng truyén thong ¢ mirc tram 13 cip thip do vay can thiét
chon céc giao thirc don gian dé dé dang cho cac hé thong xu 1y.

Kha ning bao toan dir liéu: Trong cong nghiép c6 nhidu nhidu dién tir, do d6 can phai
truyén dit liéu sao cho khong c6 161, giao thirc dugce chon phai c6 kha niang kiém soat 16
hiéu qua, vi du nhu phuong phap kiém tra 161 CRC.

Chuan hoa giao thirc: Xuat phat tir yéu cau trao doi tin giita cac dbi tac truyén thong
(IED, RTU, PLC, PC...) duoc san xut boi cac hang khac nhau, can thiét phai c6 giao thirc
truyén thong chung.

Téc do truy cap cac thong s6 cao: Trong hé théng SCADA yéu cau cip nhat cac thong
sO tir cac thiét bi truong ndi tiép nhau doi hoi phai gan nhu déng thoi.

d. Yéu cau vé dich vu

C6 kha nang thu thap, luu trilt, str dung $6 liéu duoc it nhat trong mdt khoang thoi gian
du dai theo yéu cau.

Cung cip su giao tiép va giao dién d& dang cho ngudi sir dung va van hanh. D& dang
cho ngudi dung hién thi so d6 va d6 thi trong giam sat ciing nhu in béo cdo.

Gitp thao tac diéu khién tir xa d& dang, tuy nhién van phai bao dam thao tac diéu khién
bang tay.

Yéu cau vé gia thanh va chi phi lap dat phai ré, hop 1y.
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Hé thng SCADA bao gdm mét loat cac thanh phan phan cimg, mdi thanh phan dam
nhan cac chirc ning cu thé dé giam sat va didu khién cac thiét bi cong nghiép. Cac thanh
phén chinh bao gom:

1.6. Nguyén 1y hoat dong ciia Hé thong SCADA

Hé théng SCADA hoat dong dya trén viéc thu thap dit liéu tir cac cam bién va thiét bi
hién trudng thong qua RTU va PLC. Dit liéu nay sau d6 dugc giri vé MTU dé xtr Iy va hién
thi cho ngudi van hanh thong qua HML Hé théng SCADA c6 thé hoat dong theo hai ché
do: ché do tu dong va ché @6 thu cong. Trong ché do tu dong, cac 1énh diéu khién duoc
thuc hién tu dong dua trén cac diéu kién dit trudc. Trong ché do tha cong, nguoi van hanh
c6 thé can thiép va diéu khién hé thong theo yéu cau.

Hé théng SCADA st dung cac giao thirc truyén thong dé trao doi dit liéu gitra cac thiét
bi, dam bao tinh 6n dinh va chinh xac cta hé théng. Giao thirc truyén thong 14 yéu t6 quan
trong dam bao su twong thich va hiéu qua trong viée trao d6i dit liéu giita cac thanh phan
ctia hé thong SCADA. Mot sb giao thirc truyén thong phd bién trong SCADA bao gdém:

Modbus: Mot trong nhiing giao thirc truyén thong duoc st dung rong rii nhat trong
hé¢ théng SCADA, dugc phat trién vao nhitng nim 1970 boi Modicon (hién 1a Schneider
Electric). Modbus c6 thé truyén thong qua cap dong (RS-232, RS-485) hoic Ethernet, va
duoc sir dung dé giao tiép giira cac thiét bi cong nghiép.

DNP3 (Distributed Network Protocol): Dugc phat trién boi Westronic, DNP3 duoc
str dung rong rai trong nganh ning luong dé truyén thong dir lidu giira cac thiét bi diéu
khién va giam sat tir xa.

IEC 60870-5-104: Giao thirc truyén thong dwgc chuan hoa dé st dung trong cac hé
thong diéu khién va giam sat tir xa, thudng duoc sir dung trong nganh dién.

OPC (OLE for Process Control): Giao thirc dua trén cong nghé ctia Microsoft, cho
phép truyén thong giita cac phadn mém tmg dung khac nhau trong cac hé théng diéu khién
tu dong hoa cong nghiép.

Ethernet/IP: Sir dung cong nghé mang Ethernet dé truyén thong gitra cac thiét bi cong
nghiép, cho phép tdc do truyén thong cao va kha niang md rong.

Giao thac truyén thong duoc lya chon tuy thudc vao yéu clu cu thé cua hé théng, bao

gém tdc do truyén dir li€u, khoang céch, d¢ tin cay, va tinh bao mat.
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1.7. Mt sb vi du cu thé vé (g dung ciia SCADA vio tw dong héa, giam sat diéu

khién hé thong phuc vu cho nghanh cip thoat nwée va xir Iy nuéc.

QUAN TRI MANG T.TAI PPHOI NUOC SACH

Noi dung: 2
&8 6 - -
= | =
| Internet || Web Server | | Internet | | )
! Gidm sat qua internet | |
| Luu hrong = 80 (m31h); :
! Ap sudt=1 (bar). !
: Canh bio kiém tra duing |
6ng tai diém MTB= 12 !
46 ? ___________ SMS ____________________________________________ .E
il 36
b b b
= = L
Q=80 m3h. Q=35mih ‘ Q=20m3h
Press =] bar Press =3.5 bar Press =3.2 bar
T.tal Fl= 123436 m3 | Ttal Fl1=456 m3 T.tal F1= 56789 m3

Khach hang
doanh nghiép

4/ &)

Hinh 1.3: Ung dung Scada vao mé hinh gidm sdt lwu lwong; dp luc nwdce trong

Khu dan cu

qudn tri mang cdp va thodt nwéc.
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l QUAN TRI NHA MAY |

Tinh nang:
Gidm sét va diéu khién
tram NS.
. ‘

Diéu khién tram bom
tho tir xa.

Xuét file béo cdo.
@)

ﬁ

Kiém soat chat lwong
nudce dau vao, dau ra.

ﬂ PK bom nudc sach ‘l
theo ap luc dat va theo
khung gio dién luc. (2]

7

f Tl_r'd{)ng chay tram hoa
chat chay theo tin hiéu
@)

cam bién.

Nha may xt 1y khong
sinh ra nudc thai.

Bao dong khi can hoa
chat,bé NS, st co.

U] 4 #

Hinh 1.4: M6 hinh tong quan tw dong héa nha mdy sir dung hé théng Scada
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QUAN TRI NHA MAY

So do két ndi: ‘

@
Thiét bi gidm sat
qua internet
&) [ Internet |
! | Mang LAN |

=, ‘n—f :
T r T 1 — wl !..,.-... =
I . e
g [V STy ‘_.:-- T /"|"':'i == — |
y 1T ‘ il |
;-
May tinh SCADA
Cum TB diéu khién trung tam
lang loc

4 &)

Hinh 1.5: Ung dung Scada diéu khién; giam sdt tai ché va tiv xa cdc tram bom

QUAN TR| HE THONG XU LY NUGIC THAI

SIEMENS

- N

T e

Hinh 1.6: Ung dung SCADA diéu khién gidm sdt hé thong xiv Iy nwéc thdi tai
khu cong nghiép VSIP Hdi Phong.
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Chuong 2. Phén tich tdng quan quy trinh xir Iy nwéc thai

va dé xuét giai phap cong nghé cho khu céng nghiép VSHIP Hai Phong

2.1. Gi6i thiéu vé quy trinh xi 1y nwée thai

Quy trinh xir Iy nude thai 1a chudi cac budc nham loai bo cac chat gdy 6 nhiém tir
nude thai dé dam bao nudce thai duoc tai sir dung hodc thai ra moi trudng an toan. Cac giai
doan chinh cua quy trinh bao gdm:

o Tién xir 1y: Loai bo cac chat rin 16n, cin ban va diu md thong qua cac phuong phap
nhu loc co hoc, léng hodc tach dau mé.

« Xir Iy chinh: Giai doan ndy bao gdm cac phuong phap sinh hoc, hoa hoc va vat 1y
nham loai bo céc chét hitu co va céc tap cht hoa tan khac. Trong d6, xur 1y sinh hoc
thuong str dung vi sinh vat dé phan hay cac chit hitu co.

« Hau xir Iy: Giai doan cudi cung bao gdm xtr 1y khir tring va loai bo cac chit con
sot lai nhu vi khuén, virus, va céac hop chit doc hai nham dam bao nudc thai dat tiéu
chuén trude khi thai ra méi tredng hodc tai st dung.

2.1.1. Tién xir Iy trong quy trinh xir Iy nwéc thai

Gioi thi¢u

Tién xur 1y 13 giai doan dau tién va dong vai tro quan trong trong quy trinh xir Iy
nude thai. Muc dich cta tién xir 1y 1a loai bd céc tap chét ran, can ban, ddu m& va cac vat
lidu 16n khong thé phan huy sinh hoc, giup bao vé cac thiét bi trong qua trinh xir 1y tiép
theo va tang hiéu qua xir Iy ctia céc giai doan sau. Nhiing chat 6 nhiém nay néu khong dugc
loai bo tir sém co thé gy tiac nghén, lam hong thiét bj va giam hiéu suit cua cac cong doan
xtr ly nuédce thai khac.

Trong céc nha may xur 1y nudc thai hién dai, tién xr 1y thuong bao gdm nhiéu budc
nhu sang loc, tach cat, ling, tach ddu m&, va diéu hoa dong chay. Cac quy trinh nay sé
giam tai cho cc budc xir 1y sinh hoc, hoa hoc, hodc vat 1y tiép theo, dong thdi bao vé hé
thong khoi nhitng tac dong x4u ciia cac chat 6 nhidém.

Muc dich ciia tién xir ly

Tién xir 1y c6 vai tro quan trong trong viéc loai bo cac vat chat khong mong mudn
c6 trong nude thai trude khi tién hanh cac giai doan xur Iy chinh. Cac muc tiéu cu thé cua
tién xir Iy bao goém:

« Loai bé chit rin 16m va cac vat liéu khong hoa tan: Nhim ngin ngira tic nghén
va hu hong hé thong bom, duong 6ng, va cac thiét bi xir Iy nude thai khéc.
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« Giam tii cho cac qua trinh xit Iy tiép theo: Loai bé sém céac chit cin ban gitp
tang hiéu suit cia cac giai doan xur Iy sinh hoc va héa hoc, ddng thoi giam chi phi
van hanh.

« Tach diau m&: Ngin ngira ddu md bam dinh va lam hong cac thiét bi co hoc trong
hé théng xtr 1y.

« Diéu hoa dong chay: Giup 6n dinh luu luong va nong d6 cac chit 6 nhidm trong
nudce thai, tao diéu kién thuin loi cho cac bude xit ly sau.

2.1.2. Céac phwong phap tién xir Iy phé bién

Trong qud trinh tién xi 1y, c6 nhiéu cong nghé va phuwong phap khac nhau duogc ap
dung dé dat dugc muc tiéu trén bao gdm cac phuwong phap sau:

2.1.2.1. Sang lgc (Screening)

Sang loc 1a budc co ban va phd bién nhit trong tién xir Iy. Muc dich cua sang loc 1a
loai bé cac vat liéu 16n, chéng han nhu 14 cay, bao bi nhya, rac thai, canh cay hoac nhitng
chat khong thé phan huy sinh hoc.

o Loai sang lgc:

o Sang loc tho (Coarse screens): Str dung dé loai bo cac vat liéu 16m, thuong
c6 khe ho tir 15mm tré 1én. Pay 1a bude dau tién cia sang loc.

o Sang loc tinh (Fine screens): Dugc st dung sau budc sang loc tho, co cac
khe hé nho hon, tir 1 dén 15mm, nham loai b cac hat nho hon va vat liéu
khong hoa tan.

« Nguyén ly hoat dong: Nudc thai di qua mot loat cac ludi hodc tim sang, noi cac
chat rin bi giir lai trong khi nudc thai tiép tuc chdy qua. Cac chat rdn sau d6 dugc
loai bd khoi sang béng céc thiét bi co hoc nhu dao cao, hé théng cao tu dong, hodc
bang cach rira ngugc (backwashing).

« Ung dung: Sang loc 1 mot budc can thiét cho moi hé thdng xtr Iy nude thai, vi no
ngin ngira tinh trang tic nghén trong hé thong dng din, bao vé may bom va cac thiét
bi xur 1y khéac khoi hu hdong.
2.1.2.2. Tach cat (Grit removal)

Tach cat 1a budc tiép theo trong tién xur 1y, gitip loai bo céc hat cét, soi1, va cac hat ran nang
c6 trong nudc thai. Néu khong loai bo cac hat nay, chung c6 thé gy mai mon thiét bj va

lam giam hiéu suat cia hé thong.
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« Nguyén Iy hoat dong: Tach cat thuong dua trén sy khac biét vé trong luong va kich
thudc cua cac hat. Nudce thai chay qua mot bé chira hodc mot thiét bi x04y (vortex),
noi cac hat ning nhu cat va soi s& ling xudng day, trong khi cac hat nhe hon sé tiép
tuc chay qua.

o Phwong phap tach cat:

o Bé tach cat kiéu ngang (Horizontal flow grit chambers): NudGc thai chay
theo chiéu ngang qua mot bé dai, trong do6 cat ling xubng day va duoc loai
bo béng cac thiét bi co hoc.

o Bé xoay (Vortex grit chambers): Sir dung dong chay xody dé tach cat, giup
giam kich thudc va dién tich cua hé thong.

« Ung dung: Tach cat dugc st dung trong hau hét cic nha may xir Iy nuée thai do
thi, dac biét quan trong trong cac khu vuc c¢6 nudc thai chira nhiéu cat va soi.
2.1.2.3. Tach diu m& (Oil and grease removal)

Dau m& c6 trong nudc thai, dic biét 1a tir cac khu cong nghiép va nha hang, co6 thé
gdy ra nhiéu van dé cho hé théng xur Iy nude thai, nhu lam tic ng dan, gay kho khian cho
qué trinh xir 1y sinh hoc, va 1am giam hiéu suit cta céc thiét bi co hoc.

« Nguyén Iy hoat ddng: Dau m& c6 xu hudng ndi 1én bé mat nude do c6 trong luong
riéng nhe hon. Do d6, cac bé tach ddu m& duoc thiét ké dé gitr nude thai du lau dé
diu m& co thoi gian ndi 1én bé mit, sau d6 dwoc loai bo bang cac phuong phap co
hoc nhu gat bé mat hodc hé théng tach b?mg khong khi.

« Phuong phap tich diu mé:

o Bétach diu m& tw nhién (Gravity grease traps): Duya trén nguyén 1y trong
luc, nuée thai duoc gilt trong bé trong mot khoang thoi gian dé dau md ty
ndi 1én va dugc thu gom.

o Tach biang khong khi (Dissolved air flotation - DAF): Phuong phap nay
str dung khong khi hoa tan trong nudc dé tao bot khi nho, giup két dinh véi
céc hat ddu md va déy chung lén bé mat, sau d6 dau m& duge thu gom bé“lng
dao cao.

« Ung dung: Tach ddu m& thuong dugc sir dung trong cac nha may ché bién thyc
pham, nha hang, khach san va cac nganh cong nghiép c6 nude thai chira nhiéu dau
mo.

2.1.24. Lz"lng SO’ C‘flp (Primary sedimentation)
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Léng SO cép la budc tiép theo sau khi loai bo cac chét rin 16n, cat, soi, va diu md.
Muc tiéu ctia qué trinh nay 14 loai bé cac hat rdn nho hon con lai trong nuéc thai bang cach
dé chiing ling xudng day bé dudi tac dung cua trong luc.

« Nguyén Iy hoat dong: Nudc thai duoc din qua cac bé ling, noi tbc d6 dong chay
duoc giam xudng dé cac hat ran co thoi gian ling xudng day bé. Cac hat ran sau d6
duoc thu gom va dua vao qué trinh xtr 1y bun thai, trong khi nudce thai tiép tuc qua
cac giai doan xir 1y tiép theo.

« Phuong phap ling:

o Ling trong lwc (Gravity sedimentation): Phuong phap co ban va phd bién
nhét, su dung su léng tw nhién ctia cac hat rin dudi tac dung cua trong luc.

o Ling co hoc (Mechanically assisted sedimentation): Sir dung cac thiét bi
co hoc dé tang toc qua trinh ling, gitip giam dién tich bé va ting hiéu suit xur
ly.

« Ung dung: Ling so cip dugc sir dung trong hau hét cac hé théng xur Iy nudce thai,
ddc biét 1a trong cac nha may xur 1y 16n, noi luu lugng nude thai cao.
2.1.2.5. Piéu hoa dong chay (Flow equalization)

Diéu hoa dong chay 1a qué trinh gitip 6n dinh lyu lugng va nong do cac chat 6 nhiém
trong nude thai trude khi dua vao cac giai doan xir 1y chinh. Trong nhiéu hé théng xur 1y
nudée thai, dong chay c6 thé dao dong 16n theo thoi gian, gy kho khin cho qua trinh xir Iy
va lam gidm hi¢u qua.

« Nguyén ly hoat dong: Nudc thai duoc luu trir tam thoi trong cac bé diéu hoa dé
diéu chinh luu lwong va ndng d6 6 nhiém, dam bao dong chay 6n dinh trudc khi dua
vao cac giai doan xir 1y tiép theo.

« Ung dung: Diéu hoa dong chay dic biét quan trong trong cac hé thong xtr Iy nudc
thai cong nghiép, noi luu luong va chit luong nude thai cé thé bién dong manh theo
thoi gian.

2.1.3. Vai tro ciia tién xir Iy trong tong thé quy trinh xir Iy nwéc thai

Tién xir Iy dong vai tro quan trong trong viéc bao vé va ting cuong hidu suét ctia
cac giai doan xu 1y nudc thai tiép theo. Viéc loai bé sém céc chat rin 16n, cat, ddu md va
cac vat liéu khong hoa tan khong chi gitip giam tai cho cac budc xur Iy sinh hoc va hoa hoc,

ma con bao vé cac thiét bi khoi sy co hu hong.
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Néu khong c6 giai doan tién xur Iy hodc néu tién xu Iy khong duoc thyc hién hi¢u
qua, cac hé thong xur 1y chinh s& phai chiu tai cao hon, dan dén ting chi phi van hanh, bao
dudng, va giam hiéu suit tong thé. Do do6, viéc thiét ké va van hanh hé thong tién xir Iy
dung cach 1a mot yéu té then chét dé dam bao thanh cong trong xir 1y nudce thai.

2.2. Cac phwong phap xir ly chinh

X1 1y chinh trong quy trinh xi Iy nwée thai la giai doan trong tdm va quan trong
nhét dé dam bao rﬁng nude thai dat tiéu chuin trude khi duoc xa ra méi truong hodc tai st
dung. Day la budc tiép theo sau tién xtr ly, noi cac chét rdn 16n, cat, soi, va ddu m& di duoc
loai bo. Muc tiéu chinh ctia xtr 1y chinh 1a loai bé cac chét hiru co hoa tan, cac tap chét, va
chit 6 nhiém con lai trong nudc thai thong qua cac qua trinh sinh hoc, hoa hoc, va vat
1y.Giai doan xur 1y chinh 13 mot phan quan trong cta quy trinh xir 1y nude thai, noi cac
phuong phap sinh hoc, hoa hoc va vat 1y duoc s dung dé loai bo céc chit 6 nhiém con lai
sau khi trai qua tién xtr 1y. Phan 16n cac chit giy 6 nhiém trong nudc thai 1a cac hop chét
hitru co hoa tan, nito, phét pho, va céac kim loai nang. Muc tiéu cua giai doan nay la gidm
thiéu mirc d6 cua nhitng chat 6 nhiém nay dé dam bao nudc thai duge xu 1y dat chuan trude
khi xa thai ra moi truong.

Cic phwong phap chinh dwge sir dung trong xir Iy chinh bao gom:
« Xirly sinh hoc: Stir dung vi sinh vét dé phan huty cac chat hitu co c6 trong nude thai.
« Xirly hoa hoc: Ap dung cac phan tng héa hoc dé loai bo hodc trung hoa cac chat
6 nhiém.
e Xirly vatly: Str dung cac phuong phap vat 1y nhu loc, lang, tuyén ndi, tich dau mé,
hodc tach cin dé loai bo cac hat lo limg.
M&i phuong phap déu co vai tro va vu diém riéng, tily thudc vao loai nude thai va mic
d6 6 nhiém can xur 1y.

2.2.1. Xir ly sinh hgc

Xtr 1y sinh hoc 12 mot trong nhitng phuwong phép phd bién va hiéu qua nhat trong
giai doan xtr 1y chinh cua quy trinh xtr Iy nudc thai. N6 dya trén viée st dung vi sinh vat
dé phan huy va bién ddi cac chat hiru co hoa tan trong nude thai thanh cac chat it giy 6
nhiém hon. Vi sinh vat, théng qua cac qua trinh trao d6i chat cia minh, s& sir dung céc chat
hitu co 1am ngudn thire an, tir d6 phan hiy cac hop chit nay thanh cac san pham cudi nhu
nudc, khi CO,, khi nito (N3), va sinh khdi vi sinh vat.

Co hai phuong phép xtr ly sinh hoc chinh:
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« Xir Iy sinh hoc hiéu khi (Aerobic biological treatment): Qua trinh nay yéu ciu
cung cip oxy cho vi sinh vat hiéu khi dé phan hay cac chit hitu co. Cac hé thong
phé bién bao gém bé hiéu khi, bé bun hoat tinh va cac loai hé théng loc sinh hoc.

« Xir ly sinh hoc ky khi (Anaerobic biological treatment): Trong diéu kién thiéu
oxy, cac vi sinh vat ky khi s& phan hity cac chat hitu co. Qua trinh nay thuong dugc
st dung dé xur 1y bun thai hodc nude thai co ndong d6 6 nhidm hiru co cao.
2.2.1.1. Xir Iy sinh hoc hiéu khi
Xir 1y sinh hoc hiéu khi 13 mot phuong phap phd bién trong cac hé théng xur Iy

nudée thai d6 thi va cong nghiép. Trong diéu kién c6 oxy, cac vi sinh vat s& st dung oxy dé
phan huy cac hop chit hitu co, tao ra cac san pham cudi nhu CO, va nude. Qua trinh nay
khong chi gitip loai bo cac chit hitu co ma con c6 thé loai bo cac chét dinh dudng nhu nito
va phdt pho.

« Bé bun hoat tinh (Activated Sludge Process): Day 13 mot trong nhitng hé théng
xtr 1y sinh hoc phé bién nhat. Nude thai duoc tron véi sinh khdi vi sinh vat trong bé
hiéu khi, noi oxy dugc cung cap lién tuc thong qua viée suc khi. Vi sinh vat phan
huy céc chét hitu co va hinh thanh cac bong bun (floc), sau d6 cac bong bun nay
duoc ling xudng dy bé ling dé loai bé.

« He théng loc sinh hoc (Biological Filters): Nu6c thai dugc chay qua céac 16p vat
liéu loc (d4, sé1, nhua), noi céc vi sinh vat bam vao bé mat cla cac vat lidu nay dé
phan huy cac chit hitu co. Qué trinh nay dién ra trong diéu kién c6 oxy, va oxy c6
thé dugc cung cap tu nhién thong qua qué trinh thong khi hoic co hoc.

« Hé théng ho sinh hoc (Lagoons): Pay 1a mot dang hé thong xur 1y sinh hoc trong
d6 nudc thai duoc luu giir trong cac hd 16n, noi vi sinh vat phan hay cac chit hiru
co trong diéu kién tu nhién. Hé théng nay thich hgp cho céc khu vuc c6 dién tich
rong, va thoi gian luu nudce dai.
2.2.1.2. Xir ly sinh hoc ky khi

Xir Iy sinh hoc ky khi thuong dugc sir dung dé xir Iy cac loai nude thai ¢ ndong do 6 nhiém
hiru co cao nhu nudc thai tir cac nha may ché bién thuc phém, rugu bia, va nudc thai cong
nghiép. Qua trinh nay khong yéu ciu oxy, thay vao do6 vi sinh vat s& sir dung cac hop chat

hitu co 1am ngudn ning luong, tao ra cac san phim nhu methane (CH,) va CO,.
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« Heé théng bé ky khi (Anaerobic Digesters): Nudc thai dugce dua vao cac bé kin,
noi vi sinh vat ky khi phan hity cac chét hitu co. Qua trinh ndy tao ra mét luong 16n
khi methane, c6 thé dugc thu gom va sir dung 1am ngudn ning luong.

« Bé& UASB (Upflow Anaerobic Sludge Blanket): Day 1a mot loai hé théng xur 1y ky
khi trong d6 nudc thai dugc dua tir dudi 1én trén qua 16p bun hoat tinh. Céc vi sinh
vat trong 16p bun nay s& phan hity cac chat hitu co trong diéu kién ky khi, tao ra khi
methane va CO,.

2.2.2. Xir ly héa hoce

Xir 1y hoa hoc 1a phuwong phap sir dung cac phan g héa hoc dé loai bo hodc chuyén
dbi cac chat gdy 6 nhidm trong nudc thai. Phwong phap nay dic biét hiru hidu dbi voi cac
chét 6 nhiém kho phan huy sinh hoc hodc cac kim loai nang, chét dinh dudng du thira.

Céc phuong phap hoa hoc phd bién trong xtr 1y chinh bao gém:

« K&t tiia héa hoc (Chemical Precipitation): Qua trinh nay duogc st dung dé loai bo
céc kim loai nang hodc phét pho khoi nudc thai. Cac héa chit nhu voi, phén nhom,
hodc mudi sit dugc thém vao nude thai, tao ra cac phan g hoa hoc khién cac chat
6 nhiém két tua thanh cac hat rin va c6 thé duoc loai bo béng léng.

« Oxy héa khir (Oxidation and Reduction): Cac chit 6 nhiém hitu co hodc v co cd
thé bi pha v& thong qua qua trinh oxy hoa hodc khir. Cac chit oxy hda manh nhu
clo, ozon hodc peroxide dugc thém vao nudc thai dé pha v& cac hop chat hiru co
hodc v6 co phirc tap thanh cac san pham khong gay hai.

o Trung hoa (Neutralization): DPdi v6i nude thai o tinh axit hoac kiém cao, viéc
diéu chinh pH vé trung tinh 1a can thiét. Cac hoa chat nhu axit sulfuric, voi hoic
natri hydroxit c6 thé dugc sir dung dé diéu chinh pH ctia nude thai.

2.2.3. Xir ly vat ly

Xtr 1y vat 1y 1a cac phuong phap co hoc hodc dua trén céc tinh chét vat 1y dé loai bo
cac chit 6 nhidm trong nude thai. Nhitng phuong phap nay thuong duoc sir dung cing véi
xtr 1y sinh hoc va hoa hoc dé dam bao loai bé hoan toan cac chit 6 nhiém.

Céc phuong phéap xir 1y vat Iy bao gom:

« Ling (Sedimentation): Sau khi nuéc thai trai qua cac bude xur 1y sinh hoc va hoa
hoc, cac hat rin va bong bun sé ling xudng day bé. Qua trinh lang giup tach nudc

sach va cac chat 6 nhiém ran ra khoi nhau.
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« Loc (Filtration): Nudgc thai sau khi dd qua qua trinh xtr 1y ¢6 thé duoc loc qua cac
16p vat liéu nhu cat, séi, hodc mang loc dé loai bo céc hat con lai.

« Tuyén ndi (Flotation): Qua trinh tuyén ndi thudng duogc st dung dé tach cac hat
nho hodc diu mé trong nudc thai. Bang cach thoi khong khi vao nude thai, cac hat
hodc diu m& s& bam vao bong bong khi va n6i 1én bé mat, sau d6 ching dugc loai
bo.

Nhan xét:

Xt 1y chinh dong vai trd quan trong trong quy trinh xtr ly nudce thai, gitp loai bod
phan 16n cac chit 6 nhidm va dam bao nudc thai dat tiéu chudn moi trudng trude khi xa
thai ra bén ngoai. Viéc lua chon phuong phap xur Iy phu thudc vao dac tinh ctia nudc thai,
yéu cau k¥ thuit, va diéu kién thyuc té cia mdi nha may xur 1y nudc thai.

2.3. Hau xir ly trong quy trinh xit Iy nwéc thai

Hau xir Iy 13 giai doan cudi cung trong quy trinh xir Iy nudc thai, dong vai trd quan
trong trong viéc loai bod cac chit 6 nhidm con sot lai sau khi nude thai da trai qua qua trinh
xir 1y chinh. Giai doan nay dam bao nudc thai sau khi xir Iy dat tiéu chuan méi trudng
nghiém ngat vé mat vé sinh va an toan strc khoe trudc khi duge xa thai ra song hd, bién,
hoic tai str dung cho cac muc dich khac nhau nhu tuéi tiéu, san xuat cong nghiép.

Céc cong doan chinh trong hau xur 1y bao gdm:

o Khir trung: Loai bé hodc tiéu diét vi khuén, virus va céc vi sinh vat gay bénh.

« Loai b6 cic hop chit dc hai: Xir Iy nhitng chat 6 nhidém vi lwong hodc cac hop
chat khong thé loai bo hoan toan trong cic giai doan trudc.

o Xirly vi sinh: Pam bao khong con vi sinh vt gay bénh trong nudc thai sau xur ly.

« Dim bio chiat hrgng nwée: Kiém tra va kiém soat chat lugng nude trude khi xa
thai ra moi truong hodc tai sir dung.

2.3.1. Khir trung trong hiu xir ly nwéce thai

Khir trung la budc quan trong va can thiét nhat trong hau xu ly, véi muc tiéu loai
bo céc vi sinh vat con sot lai sau khi xir 1y chinh. Mac du xtr 1y sinh hoc va héa hoc da loai
b6 phan 16n cac chat 6 nhiém va mot sé lugng 16n vi khuan, virus va ky sinh tring, nhung
van con mot s6 lugng nho cac mam bénh tiém tang trong nude thai can phai duoc tiéu diét
trudc khi nudce thai dugc xa ra ngoai.

Céc phuong phap khtr trung phé bién bao gom:

2.3.1.1. Khir triung bang clo
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Khir trung bang clo 1a phuong phap duoc sir dung phd bién nhit trong xir Iy nudc
thai. Clo (Cl,) hodc cac hop chéat chira clo nhu natri hypochlorit (NaOCl) va canxi
hypochlorit (Ca(OCl),) dugc thém vao nude thai dé tidu diét cac vi sinh vat.

« Co ché hoat dong: Clo phan tng v6i nude dé tao thanh axit hypochlorous (HOCI),
chat co kha nang tiéu diét vi khuan va virus bang cach oxy hoa té bao cta chung,
lam pha huy cau tric protein va DNA, tir d6 ngan chan sy phat trién va lay lan.

 Uudiém:

o Hi€u qua cao trong vi¢c tiéu di€t cac vi sinh vat gdy bénh, bao gém ca vi
khuan, virus va ky sinh trung.

o D& dang kiém soat va diéu chinh liéu lwong clo sir dung.

o Nhuoc diém:

o Clo co thé tao ra cac san pham phu doc hai nhu trihalomethanes (THMs) va
haloacetic acids (HAAs), gdy hai cho strc khoe con ngudi va méi truong néu
khong duoc kiém soat chit ché.

o Nuéc sau khir tring can dugc khir clo trude khi xa ra méi truong dé tranh
anh hudéng dén hé sinh thai.

2.3.1.2. Khir trung bing ozon

Khir trung bing ozon (03) 13 mot phuong phap khir tring tién tién, trong d6 ozon
— mdt chat oxy hoa manh — dugc st dung dé tiéu diét cac vi sinh vat trong nudc thai.

« Co ché hoat dong: Ozon oxy hoa mang té bao cia vi khuan va virus, gay pha hiy
ciu trac mang té bao va DNA, tir d6 giét chét ching. Ozon ciing c6 kha ning loai
b6 mot s6 hop chét hitu co va cac chat 6 nhiém vi lugng c6 trong nudc thai.

 Uudiém:

o Ozon c6 kha nang khir tring manh hon clo va khong tao ra cac san pham phu
doc hai nhu THMs hoac HAAs.

o Hiéu qua trong viéc loai bo ca vi khuén, virus, va cac hop chét hiru co.

« Nhuoe diém:

o Chi phi dau tu va van hanh cao hon so v6i phuong phéap khir tring bang clo.

o Ozon la mot chat khi khong bén va can duoc san xuat ngay tai chd bang cac
may phat ozon.

2.3.1.3. Khir trung bing tia cwce tim (UV)

25



Khir tring bang tia cwc tim (UV) 1a mot phwong phap khong st dung hoa chit,
trong do tia UV duoc st dung dé tiéu diét céc vi sinh vat trong nudc thai.

« Co ché hoat dong: Tia UV co6 kha ning pha huy DNA va RNA cua vi sinh vat,
ngin chin kha ning sinh san va gy bénh ctia chung. Khi tiép xuc voi tia UV cuong
dd cao, cac vi sinh vat s& bi tiéu diét hodc mét kha nang gay hai.

o Uu diém:

o Khong tao ra san phém phu ddc hai.
o Kha ning tiéu diét vi khuan, virus va ky sinh tring hiéu qua.
o Khong can thém hoa chit vao nudce thai.
« Nhuoc diém:
o Can ngudn dién 6n dinh va dén UV c6 thé can phai thay thé dinh ky.
o Hiéu qua khr trung c6 thé bi giam néu nude thai co6 do duc cao hodc chira
nhiéu chit lo ltmg, 1am giam kha ning tiép xuc giira tia UV va vi sinh vét.
2.3.2. Loai b6 cac hop chit doc hai
Ngoai viéc khir tring, mot sé hé théng xir Iy nude thai con yéu cau xur Iy bd sung
dé loai bo cac hop chit ddc hai con sot lai, dic biét 1a trong cac trudng hop xtr 1y nudce
thai cong nghi¢p hoac nudc thai tir cac khu vye do thi 16n.
2.3.2.1. Loai bé kim loai nang
Kim loai ning nhu chi (Pb), thuy ngan (Hg), cadmium (Cd), va crom (Cr) 1a nhiing
chat 6 nhiém nguy hiém c6 thé gay ra cac tac dong tiéu cuc dén sirc khoe con nguoi va moi
truong. Mot s6 phuong phap pho bién dé loai bo kim loai ning bao gom:

« Két tila héa hoc: Str dung cic hoa chit dé tao ra phan tng két taa, khién cac ion
kim loai ning chuyén d6i thanh dang rin va c6 thé duoc loai bo bang cach lang hoic
loc.

« Trao d6i ion: St dung nhua trao doi ion dé hap thu cac ion kim loai ning trong
nude thai va thay thé chiing bang cac ion khac it doc hai hon.

« Hip thu: Sur dung céac vat liéu hap thu nhu than hoat tinh, zeolite hodc biochar dé
hép thu va loai bo cac kim loai ndng khoi nuéce thai.
2.3.2.2. Loai bé cac chit hiru co vi lwong
Céc chit hitu co vi luong, bao gém cac hop chat duoc phém, thudc trir sdu, hormone

va cac hoa chit cong nghiép, co thé ton tai trong nudc thai & ndng do rat thap nhung van
giy anh hudng xau dén stc khoe con nguoi va dong vt hoang da.
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Céc phuong phap pho bién dé loai bo cac chit hitu co vi luong bao gdom:

Oxy héa ning cao (Advanced Oxidation Processes - AOPs): Sir dung cac chét
oxy héa manh nhu hydroxyl (OH¢) hodc cac tic nhan oxy hoa khac dé pha vo cac
hop chat hitu co vi lugng thanh cic san pham khong gy hai.

Hap thu bang than hoat tinh: Than hoat tinh c6 kha nang hap thu cac hop chat
hitu co vi lugng va giit ching lai trong ciu tric ciia than, tir d6 loai bo ching khoi
nudce thai.

Loc mang (Membrane Filtration): St dung cdc mang loc siéu loc (ultrafiltration)
hoac loc nano (nanofiltration) dé loai bo cac chat hitu co vi lugng khoéi nudc thai.
Qua trinh ndy c6 kha ning loai bo cac phan tir nhé nhu hormone hodc thudce trir sdu
ma cac phuong phap xir Iy khac ¢ thé khong dat hiu qua cao.

2.4. Kiém tra va kiém soat chat lwong nwéc sau hau xir Iy

Sau khi nudce thai da dugce khir trung va loai bo cac hop chit doc hai, viéc kiém tra

va kiém soat chat lwgng nwée 1a can thiet d€ dam bao nudce thai dat cac ti€u chuan vé moi

truong trude khi xa ra ngoai tu nhién hodc tai st dung dam bdo rang nudc thai dat tiéu

chuan mai trudng ap dung theo quy chudn nudc thai cong nghiép QCVN 40:2021/BTNMT.

Lwu lwong xa thai va vung tiép nhan nwéc thai

TT | Théng s6 6 nhiém | Ponvi [ Lwulwong thai= 1000 | Lwu lwong thai <1 000
m®/ngay m°®/ngay

1 | pH . 6-9 6-9 6-9 69 | 69 6-9
2 | Nhietas " 40 40 40 40 40 40
3 |BOD mg/L 25 30 40 30 40 50
4 | coDyu. mg/L 40 70 90 50 90 130
5 |TOC! mg/L 25 40 50 30 50 75
6 |ss mg/L 30 60 80 40 80 100
7 Téng Nito (T-N) mg/L 20 30 40 20 30 40
8 Téng Photpho (T-P) mg/L 4 5 6 4 5 6
9 | Coliform MPN/mL | 100 | 3000 | 3000 | 100 [ 3000 3000

27



Théng sé 6 nhiém dac thu

Pon vi

Ving tiép nhan nwéc thai

A B Cc
10 | D6 mau Pt/Co 50 100 150
11 | Asen (As) mg/L 0,05 0,1 0,1
12 | Thay ngan (Hg) mg/L 0,001 0,005 0,005
13 | Chi (Pb) mg/L 0,1 0,5 0,5
14 | Cadmi (Cd) mg/L 0,02 0,1 0,1
15 | Crom VI (Cr*") mg/L 0,05 0,1 0.1
16 | Téng Crom (Cr) mg/L 0,2 1,0 1,0
17 | Bdng (Cu) mg/L 1,0 2,0 2,0
18 | Kém (Zn) mg/L 1,0 3,0 3,0
19 | Niken (Ni) mg/L 0,1 0,5 0,5
20 | Mangan (Mn) mg/L 0,5 1,0 1,0
21 | Sét (Fe) mg/L 1,0 50 50
22 | Xianua (CN)) mg/L 0,07 0.1 0.1
23 | Amoni (NH*) mg/L 5,0 10 10
24 | Téng Phenols (R-OH) mg/L 1,0 3,0 3,0

qua trinh hoat dong san xuat ciia nha may.

2.5. Dé xuit giai phap cong nghé cho khu cong nghiép Vship Hai Phong

2.5.5. Théng so thiét ké

Ngudn gdc phat sinh nude thai:

Nguén nudc thai tap trung vé hé théng xtr Iy cha yéu 1a nude thai phat sinh tir

Cong suat thiét ké

- Cong suat thiét ké&: Q = 5.000m*/ngay.dém

- Luu lwong trung binh: Qg = 209m?/h.

- Hé sb an toan,K: 1,2

- Luu luong gio 16n nhit: Qmax = 250m3/h

2.5.6. Dé xuit cong nghé xir Iy nuée thai

Trén co s& nghién ctru cac cong nghé xtr Iy nude thai KCN dang dugc ap dung

hién nay ¢ Vi€t Nam va trén thé gioi va dac bi¢t quan tdm dén van dé v¢ sinh moi

truong, chung toi dé nghi ap dung phwong an cong nghé xir Iy nude thai sau day:

Hé thong xtr 1y nudc thai duoc thiét ké két hop hoa 1y + sinh hoc c6 thé van

hanh theo 2 phuong an:

Phuong dn 1: béi vé6i truong hop chét lugng nudc dau véao 6n dinh nhu bang 3-1,

chung t6i 4p dung qué trinh sinh hoc trudc hoa 1y dé tiét kiém chi phi hoa chat
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trong qua trinh x1r 1y.

Tién xi Iy

r

Thiéu khi

v

Hiéu khi

v

Qua trinh héa
I

v

Khi trimg

Hinh 2.1. Phuong an 1
Phuong an 2: Dbi v6i trudong hop chét luong nude dau vao khong 6n dinh, ching
t6i 4p dung qua trinh hoa 1y trude sinh hoc gitip giam tai lwong 6 nhiém, xur Iy mau,
tranh ngd doc cho vi sinh din dén giam kich thude bé thiéu khi + hiéu khi, tiét kiém

dién tich dét, qua trinh xtr Iy sinh hoc hiéu qua.

Hieu khi

Qua trinh hoa

Thiéu khi
Iy

¥

Khi triing

»
L

Tiénxely |—»

Hinh 2.2. Phuong an 2

1. Xir Iy sinh hoc: Cac thanh phan 6 nhiém cao nhu Tong Nito, tdng Photpho
va chit hiru co (COD va BOD) duoc loai bé hiéu qua nhd qua trinh két hop
cong nghé xu 1y sinh hoc thiéu khi va hiéu khi.

2. Xirly héa 1y (keo tu, tao bong va Ling hoéa 1y): cac thong s6 vé nude thai
duogc xtr ly trong qua trinh nay 1a TSS, d§ mau, kim loai ndng, va mot s6 chét
dinh dudng. Bun sinh ra tir qua trinh keo tu, tao bong duogc tach ra bang cach
lang trong lyc.

3. H¢ khir trang: qua trinh khir tring nudc thai nham loai bo vi sinh giy bénh
ra khoi nudc thai. Chéat khu trung nhu chlorine s€ ti€u diét cac mam bénh,
coliform va cac chat 6 nhiém trong nudc thai.

4. H¢ héa chat: bao gdm cac bon chira hoa chit duoc dit trong khu vuc chéng
tran hoa hoa chat, cac bom dinh ludn hoat dong tu dong theo nhu cau cla ting
cong doan xur ly.

5. Xir Iy bun: bun du duoc thu gom vé bé nén bun trude bom vé may ép bun dé
tach nudce.

2.5.7. So' dd cong nghé

So dd cong nghé cac phwong an 1 va 2 dugc trinh bay trén cac hinh 2.3 va 2.4 duéi
day.

2.5.8. Thuyét minh cong nghé
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Nude thai phat sinh theo mang ludi thoat nuéc thai dan dén hé bom (hién hiru)

ciia hé thong xir Iy nudc thai.

a.  HO bom (hién hiru)

Hb bom (hién hiru) duge thiét ké dam bao thu gom toan bd luong nudc thai

phat sinh tir Nha may. Trong h bom c6 lap dat thiét bi tach rac thé (tach rac truc

vit) ¢6 nhiém vu loai bo cac chit c6 kich thude 16n co thé gy tic nghén duong ong

lam hu hai may bom va lam giam hiéu qua xu ly cta giai doan sau.

Nudée thai dau vao,

cong suit 5.000 m¥/ngay.dém

May théi khi

I Methanol

=1
|
1
1
|
1
1
1
|
1
1
|
1
I
1
|
1
|
1

»:E—
1 Hinh 2-1. So' db céng nghé hé

__1:’ ]
| Phuong an 1

H6 bom (hién hiru) l :
~ théng XLNT 5.000 m*/ngay.dém - |
Bé tach dau t . :

; T s ey s e s i e ' st k3 k' et ' . ' s i 1

Bé didu hoa

v

Bé diéu chinh pH

v
Bé Anoxic
- '
3 1
Bé Aerotank 1
o 1
v o
-4

Bé lang bun sinh hoe EZ-

+

PAC

Polymer

Bé keo tu - tao béng

|
|
I
I
|
v ¥

Bé ling bun hoa 1y

T :
Bé trung gian @ ép bun truc vit !

v
- * . Thai bo theo quy
I Chlorine ]— - = B¢ khir trung dinh
v
Muong quan tric
-
Nudc thai dau ra dat
QCWVN 40:2011/BTNMT, Cét A

Ghi chi: —-—+ :DPuong bun
& :Tachrtéae . > : Puong khi

—> : Budng nudc thai

-.-.» :Dudng hoa chit

Hinh 2.3. So d6 cong nghé phwong 4n 1.
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Nude thai ddu vio,
cong suit 5.000 m*/ngay.dém
:#
Ho bom (hién hite) | | Hinh 2-2. So' db cong nghé hé
E3 'théng XLNT 5.000 m¥/ngay.dém
Bé tich diu 1 - Phwong dn 2
* N e v e e e i, - -
My théi khi ten Bé diéu hoa
v
- —» Bé keo tu - tao bong
v

Bé ling bun hoaly ==
‘

PAC

Polymer

Bé trung gian

v

I
I
I
I
- I
Acid,NaOH [-—*  B&diéu chinh pH :
1 I
Methanol - = . !
il g Bé Anoxic < " :
Miy khudy | i L -
s v o | Tudn |
Bé Aerotank | hodn :
1
v ! :
- — 4 Ban du

Bé ling bin sinhhoc = — = = = = =

v

Chlorine |- —» Bé khir tring
v
Muong quan trac
v
Nudc thai dau ra dat
QCVN 40:2011/BTNMT, Cot A
Ghi chu: ---+ :DPudng bun
,;j : Tachrgae » : Duong khi

—> : PBuong nudc thai -.—.» :Puong hoa chat

Hinh 2.4. So d6 cong nghé phuong an 2.
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Nudc thai phat sinh theo mang luéi thoat nudc thai dan dén hé bom (hién hitu)
ciia hé théng xtr Iy nudc thai.

Bom chim trong bé tiép nhan hoat dong luan phién nham bom nudc thai 1én thiét
bi tach rac tinh (dang truc vit, kich thudc khe hd 2mm) dé loai bé cac tap chét, rac
c6 kich thudce nhé truée khi vao BE tach dau. Bé tach diu cé nhiém vu tach dau, md
trong nuéc thai. Luong diu, md nay s& dugc thu gom va xt 1y chuyén biét. Nudc

thai tiép tuc chay xudng bé diéu hoa.

[ #

Hinh 2.6. Hinh 4nh minh hoa ctia H6 bom va Thiét bi tach rac truc vit
b. Béditu hoa
Bé diéu hoa co chuc nang diéu hoa luu luong, nhi¢t d§ nudc thai, tranh giy hién
tugng qua tai cho vi sinh vét trong cac bé phia sau. Diéu nay giup tao ché do lam
viéc 6n dinh, cai thién hiéu qua; déng thoi gidm kich thudc, gia thanh cac cong trinh
don vi phia sau, tranh tinh trang qua tai vao cac gio cao diém. Trong bé diéu hoa cd
bb tri hé thong thdi  khi nham muc dich x4o tron déu nudc thai, tranh qua trinh sy
lang can trong bé va phan huy ki khi gdy mui hoi va giam mot phan cac chat hiru co

c6 trong nudc thai.

Hinh 2.7. Hinh anh cua Bé diéu hoa
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¢. Cum sinh hoc, gdm:

Bé diéu chinh pH c6 nhiém vy diéu chinh néng d6 pH cé trong nudc thai nho
vao hoa chat Acid, NaOH dugc bom vao bé béng bom dinh lugng hoa chat nham tao
moi trudng cho vi sinh vat sinh trudng va phat trién, gitip qua trinh xur 1y sinh hoc
dat hiéu qua cao.

B¢ Anoxic 13 noi tiép nhan nude thai tir bé diéu chinh pH, dong tuin hoan (bun
hoat tinh + nudc thai) tir bé sinh hoc hiéu khi va dong bun tuan hoan tir bé lang sinh
hoc. Trong diéu kién thiéu khi, qua trinh phan huy hop chét hiru co va khir Nitrat
dién ra nho cac vi sinh vt sir dung Nitrat, Nitrite 1am chét oxy héa dé san xuit ning
luong. Trong bé Anoxic, qua trinh khir Nitrat s& dién ra theo phan tng:

6NO; + 5CH3;0H € 5CO; + 3N2 + 7H20 + 60H"

Trong bé thiéu khi c6 1ap dit thiét bi khudy chim nham tao ra sy x4o tron trong
bé gitip bot khi N» (tir qua trinh khtr Nitrat) d& dang thoat 1én khéi mat nudc. Bé
thiéu khi con dong vai tro 1a mot hé chon loc vi sinh hiéu khi dé chéng lai hién tuong

bun ndi do vi khuan dang soi gy ra. Sau d6 hon hop bun nudc thai tir bé thiéu khi

tiép tu dé chuzen hoéa cac hop chat hiru co BODs, COD.

c i]ua bé sinh hoc hiéu khi
3 = =
P ,.’4‘"' — h
EBZP g ,

Hinh 2.8. Hinh anh minh hoa cum bé sinh hoc

Bé sinh hoc hiéu khi (Bé Aerotank) 12 noi dién ra qué trinh phan huy hop chét
hiru co trong diéu kién cap khi nhan tao bang méy théi khi. Luong khi cung cip vao
bé voi muc dich: (1) cung cap oxy cho vi sinh vat hiéu khi chuyén hoa chét hitu co
hoa tan thanh nudc va CO2; (2) xao tron déu nuée thai va bun hoat tinh tao diéu kién
dé vi sinh vat tiép xtic tt voi cac co chét can xir 1y; (3) giai phong cac khi trc ché
qua trinh séng cua vi sinh vat, cac khi nay sinh ra trong qué trinh vi sinh vt phan
giai cac chit 6 nhiém, tac dong tich cuc dén qué trinh sinh san cua vi sinh vat.

Qud trinh phan hity hop chdt hitu co:

Trong bé sinh hoc hiéu khi cac vi sinh vat (VSV) hiéu khi sir dung oxi duogc
cung cap chuyén hoa cac chét hiru co hoa tan trong nude thai mot phan thanh vi sinh
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vat m&i, mot phan thanh khi CO, va NH; bang phuong trinh phan tng sau:
VSV + CsH7NO: + 502 — 5CO2 + 2H20 + NH; + VSV méi

Bé sinh hoc ¢6 wu diém chiu dugc qua tai rat tot. METCALF and EDDY (1991)
dua ra tai trong thiét ké khoang 0,8-2,0kgBODs/m>.ngdy voi ham luong bun 2.500-
4.000mg/L, ti s6 F/M 0,2-0,6. Trong bé sinh hoc hiéu khi két hop qué trinh bun hoat
tinh, cac chat hitu co hoa tan va khong hoa tan chuyén hoa thanh bong bun sinh hoc
- quan thé vi sinh vat hiéu khi - c¢6 kha ning lang dudi tac dung cta trong luc. Dong
nuéc thai chay lién tuc vao bé sinh hoc hiéu khi, dong thoi khong khi ciing duoc
cung cap lién tuc trong bé, x40 tron voi bun hoat tinh (oxy hoa tan DO>2mg/1), cung
cap oxy cho vi sinh phan hiy chat hitu co. Dudi diéu kién nhu thé, vi sinh sinh
truong, phét trién manh, tang sinh khéi va két thanh bong bun ¢6 chire ning hap thu

cac chat hiru co va mau cua nudc thai.

Hinh 2.9. H¢ thong phan phdi khi bang méy thoi khi trong Bé sinh hoc hiéu khi

Hon hop bun hoat tinh va nudc thai goi 1a dung dich x40 tron (mixed liquor),
hdn hop nay s& chay qua bé ling bun sinh hoc.

Bé lfmg bun sinh hgc ¢é nhiém vu léng va tach bun hoat tinh ra khoéi nudc thai,
lam giam SS nén duoc thiét ké dic biét tao moi trudng tinh cho bong bun ling xudng
day bé. Tai bé ling, nude thai di tir dng trung tim 1én mang ring cua, bun sé& ling
xudng va dugc gom vao day bé. Bun sau khi lang c6 ham luong SS = 8.000-12.000
mg/, mot phan s& bom tudn hoan trd lai bé sinh hoc hiéu khi (50-70% luu luong)
dé gitr 6n dinh mat do cao vi khuan, tao diéu kién phan huy nhanh chét hitu co, déng
thoi on dinh ndong d6 MLSS = 3.000-5.000mg/L. Luu luong bun du thai ra mdi ngay
s& duoc bom vé bé nén bun. P&  4m bun hoat tinh dao dong trong khoang 98-99,5%.

Phén nudc trong méang ring cua tu chay qua cum bé tiép theo.
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Hinh 2.10. Bé lang bun sinh hoc

d. Cum héaly, gom:

Bé keo tu - tao bong: nham giam SS, COD, BOD, mau trong nudc thai.

Bé keo tu: Dung dich Acid dugc cham vao dé diéu chinh pH truéc khi PAC
dua vao bé 1am chét keo tu. Tai bé, duoc 1ap dat thiét bi khuay tron voi tée do 48
vong/phut nham ting kha ning hoa tron giira héa chit va nuéc thai.

Bé tao bong: Dung dich Polymer duoc chdm vao bé dé ting kha niang hinh
thanh cac bong cin 16n, giup xt 1y hiéu qua chat ran lo limg trong nudc thai. Tai
bé, duoc lap dat thiét bi khudy tron véi toe do 33 vong/phit nham ting kha ning
hoa tron gilta hoa chat va nude thai ma khong 1am v bong can.

!,‘!!!!F —

Hinh 2.11. Bé keo tu - tao bong

Qua trinh keo tu - tao bong gitp hinh thanh cic bong cédn co6 trong nudc thai. Do
d6, bé ling bun héa 1y dugc thiét ké dé tach bun phia sau. Bé ling bun duoc thiét

ké dic biét tao moi truong tinh cho bong bun ling xudng day bé va duge gom vao
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tam nho hé thong gom bun lap dat dudi day bé. Phan nude trong sau lang duoc thu
lai bang hé mang thu nudc ring cua dugc bo tri trén bé mat bé va duoc dan sang bé

trung gian trudc khi vao bé khir tring.

- L ! AL
S\ BN Z R S

Hinh 2.12. Bé lang hoa 1y

e. Bé trung gian
C6 chtra ning chira va trung chuyén nudce thai tir cum hoa Iy sang bé khir tring
d6i véi truong hop 1 va trung chuyén nude thai tir cum hoa Iy sang cym sinh hoc ddi
véi truong hop 2.
f. Bé khir trung
Bé khir trung: Nudc thai sau khi tach bun dugc cham Chlorine khir tring trude
khi xa ra ngudn tiép nhan. Chlorine, cht oxy hoa manh thudng duoc st dung rong
rdi trong qua trinh khir tring nudc thai. Ham lugng chlorine can thiét dé khir tring
cho nude sau lang 1a 3-15mg/L. Ham luwong chlorine cung cip vao nudc thai 6n dinh
bang bom dinh lugng hoa chat.Phan nudc sach sau xir Iy s& theo hé thdng thoat nude
thai di dén muong quan tric truéc khi thai ra ngudn tiép nhan dat QCVN
40:2011/BTNMT cét A.
Qua trinh xtr 1y sinh hoc s& hinh thanh mot lugng bun vi sinh trong bé sinh hoc.
Pong thoi luong bun ban dau sau thoi gian sinh trudng phat trién sé giam kha nang

xir Iy chat 6 nhiém trong nude thai, chét va lang xudng day bé. Lugng bun niy con
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Xir IV bun

Hinh 2.13. Bé khir trung

Ngoai lugng bun vi sinh phat sinh trong qua trinh xur Iy sinh hoc, qué trinh xtr
1y nudc thai bang phuong phap hoa Iy ciing phat sinh mot luong bun dang ké (con
goila bun hoa Iy). Luong bun nay ciing duoc thu gom va dua vé bé nén bun.

Tai bé nén bun, sau mot thoi gian nén cb dinh dé gia ting nong do va co dic,
bun s& dugc dua vao may ép bun tryc vit dé giam do am va thé tich cta bun. Bun
kho sau khi ép tach nudc duoc thu gom va van chuyén dén khu vuc thich hop hodc
duoc phéi tron dé lam phéan bon.

Nudc tach bun phat sinh tir bé nén bun va may €ép bun dugc dua vé bé diéu hoa.

Hinh 2.14. Bé va may ép bun tryc vit
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Chuong 3. Ung dung SCADA cho tram xir Iy nwéc thai
khu cong nghiép VSIP HAI PHONG
3.1. Pac tinh cia nudc thai

Nude thai cia KCN VSIP Hai Phong gom hai loai chinh: nuéc thai sinh hoat tir
cac khu van phong va nudce thai san xuat tir cac nha may san xuat trong khu cong nghiép.
Dac tinh nudc thai sinh hoat thuong cé tinh chit 6n dinh hon so v&i nudce thai san xuét.

Nude thdi sinh hoat: phat sinh tir cac khu nha vin phong, nha bép, nha an, nha vé
sinh cho coéng nhan... Vi thanh phan chu yéu la chit rin lo ling (SS), cac hop chat hiru
co (dic trung boi BOD va COD), cac chét dinh dudng (N, P), mui va céc vi sinh vat gy
bénh. Ham luong chét hitu co cao trong nudc thai 1a moi truong thudn 191 cho sy phat
trién cac vi sinh vat, trong d6 c6 cac vi khuin gdy bénh va khi d6 vao ngudn tiép nhan
s& 1am 6 nhiém céc kénh rach.

Nude thdi cong nghiép: cac thong sd 6 nhiém nude thai cong nghiép chi xac dinh
duoc ¢ tung loai hinh va cong nghé san xuét cu thé.

Néu nuéc thai khong dugc xir Iy cuc bd ma chay chung vio duong cong thoat
nude, cac loai nudc thai ndy sé gdy ra hu hong dudng dng, cdng thoat nude. Vi vy, yéu
cau chung d6i v6i cac nha may, xi nghiép trong cac khu cong nghiép can phai xay dung
hé thdng xir Iy nude thai so bo trude khi xa nudce thai vao hé thdng thoat nude chung
cua khu cong nghiép.

3.2. Cong nghé ap dung dé xir ly

V6i tinh chét ctia ngudn nude thai nhu trén thi phuong phéap xir Iy hoa 1y két hop
v6i xtr Iy sinh hoc tily tién va hiéu khi bang bun hoat tinh 14 phuong phép xir 1y dat hi¢u
qua cao va dong thoi cé do tin cy cao.

Tir cac nha may, nude thai sau khi xir Iy so bo chdy vao hé thong cong thu gom
nude thai cia KCN VSIP Hai Phong vé h bom. Trude khi nude thai vao hd bom, nudc
thai duoc chay qua song chin rac tu dong dé tach rac thai tho ra khéi ngudn nude nhu:
Bao tai, canh cay, gié lau, da séi... Sau do nudc thai tiép tuc dugc bom qua song chin
réc tinh sang bé diéu hoa.

Sau khi diéu hoa luu luong va né)ng dd, nude thai duge bom qua cym cac bé xtr ly
hoa 1y dé loai bo chat rin lo ling va thanh phan kim loai sau d6 tiép tuc duoc xu Iy qua

khéi bé AO, qua bé ling, cudi cung qua bé khir tring trude khi xa ra méi trudng.
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3.3. So' d6 cong nghé xir Iy
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Hinh 3.1. So dd cong nghé xt 1y.

3.4. Mo ta quy trinh xir ly
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a. Budc 1. Xirly so bo
* Song chin rac thd
Nudc thai tir cdc nha may trong khu cong nghiép trudce ti€n chdy qua Cira
phai WST-01 t61 song chin rac thd ASC-01 duoc cai dit van hanh theo thoi gian,
dé loai bo rac thai co kich thude 16m tai dong vao nhu canh cdy, 14 cay, tai nhya
(PE,PVC)... trude khi qua bé cat SLOT#1. Trong trudng hop may tach rac ASC-
01 gap su cd, cua phai WST-01 s& dugc dong lai dé stra chita. Khi d6, nudc thai
s& chay qua ctra phai WST-02 dén song chin MSC-01 qau bé cat SLOT#2.
* Bé cat
Tai bé cat, nuée thai duge tach chét ran (cat, xi) co trong luong 16n hon
trong lwong nudc thai, sau d6 chay vao hd bom T-100.
Cat tai ho thu cat SLOT#1 s& duge bom sang san cat nhd bom SP-01 hoat
dong theo tin hi¢u cum bom P-100A/B/C.
Cat tai h thu cat SLOT#2 s& duge bom sang san cat nho bom SP-02, hoat
dong bang
tay.
Trong qué trinh bom cat, cat s& dugc hoa tron v6i khi cap tir may thoi khi
B301 qua
van dién AV-100, van hoat dong theo murc LL va muc L.
* H6 bom T-100
H6 bom T-100 dugc thiét ké dé thu gom toan bd nudc thai khu cong
nghiép, sau d6 nudc thai s& dugc bom sang bé Didu hoa nhd 3 bom P-100A/B/C.
Cum bom nay hoat dong luan phién theo thoi gian dugce cai dét va theo tin liéu
muc tr thiét bi bao murc LIT-100 hodc tin hiéu mirc cia phao LCA-100 khi thiét
bi LIT-100 gap su cd, hong hoc.
Tai hd bom T-100, mét phén nude thai s€ duge bom sang tu quan trac nudc
thai ty dong dé phan tich cac thong sé pH, TSS, COD/BOD.
* Bé diéu hoa T-101
Trude khi vao bé diéu hoa T-101, nudc thai s& chay qua song chin rac tu
dong ASC- 02 (van hanh theo bom P-100A/B/C) dé loai bo rac thai. Nuéc thai
duoc diéu hoa tai luong, va néng d6 chat 6 nhiém va duoc 06 bom P-101A-F bom
sang hop diéu chinh luu lugng FCB-01 sang bé keo tu T-102.
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06 bom P-101A-F hoat dong luan phién theo thoi gian cai dat va hoat dong
theo tin hiéu mirc cta thiét bi do mic LIT-101 hodc tin hiéu mirc cua phao LCA-
101 khi tin hi¢u mac LIT-101 gap sy ¢, hong héc.

b. Buwéc 2: Xir lv héa 1y va sinh hoc
* Bé keo tu T-102 va Bé dong tu T-103
Tai bé keo tu T-102, hoa chit keo tu dugc bd sung va hoa tron voi nudc thai
nhd may khudy A-102 hoat dong theo tin hiéu bom P-101A/F.

Gia tri pH tai bé duoc hién thi trén thiét bi do pH-102 kiém soat hoat dong
bom NaOH P-203-1A/B va bom H2SO4 P-202-1A/B.

NaOH dugc bom béi bom dinh lugng P-203-1A/B khi pH<7.5 tir bé NaOH

CT-203. H2SO4 dugc bom boi bom dinh lugng P-202-1A/B khi pH>8.0 tur

bé H2SO4 CT-202. FeCls dugc bom béi bom dinh lugng P-202A/B hoat

dong theo tin hi¢u cia 06 bom
P-101A-F tir bé FeCls CT-201.

Qua trinh phan tng giira nude thai va tic nhan hoa hoc giup loai bo chat
ran lo ltng c6 kich thude dudi 10*mm va kim loai ning khoi nude thai.

Khi tac nhan Alum hoa tan trong nudc sé€

tao gdc Fe** FeCls + 3H,0 = Fe(OH); +

HCl

Phan Ung tao gbc két tha va loai bo mot s6 kim loai trong nudc thai nhd
cac bong keo tu xay ra nhu sau:

Cr’* + Fe(OH); =>
Cr(OH); + Fe’" Pb*" +
Fe(OH); => Pb(OH)> +
Fe** Ni** + Fe(OH); =>
Ni(OH), + Fe*" Cd*" +
Fe(OH); => Cd(OH). +
Fe3*

Nudc thai tiép tuc chay sang bé dong tu T-103 dé dao tron véi A.polymer
nhd may khudy A-103 hoat dong theo tin hiéu bom P-101A/F. A.polymer duoc
bom bodi bom P-205- A/B tir bé A.polymer CT-205A/B. Hat keo sé tip hop thanh
cac bong 16n va dugce loai bo nhd qua trinh lang tiép theo.
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* Bé lang so cap T-104
Nudc thai tai bé dong tu s& chay tran sang bé ling so cAp. Cac phan tir nho sé& trd
thanh phan tir kich thudc 16n, khi d6 chat rin véi kich thude >10* mm s& dugc loai bo
qua qua trinh lang. Céc phan tir 1én tap hop lai nho bong bun va o trong lugng 16n. Sau
qué trinh nay, thanh phan 6 nhiém ton tai & dang chat hoa tan.
DPong co giam tdc M-104 hoat dong theo thoi gian dé gat bun vé 6ng trung tim.
Sau d0, bun s& dugc bom vé bé chira bun hoa hoc T-112 bsi bom P-104A/B theo quy
trinh x4 bun.
* Bé diéu chinh pH T-105

Nudc thai tach bun sé tiép tuc chay tran sang bé diéu chinh pH T-105, sau d6 dua
sang bé T-106 dé 6n dinh pH trong nudc thai (pH=6-9) trudc khi sang giai doan tiép
theo.

Gia tri pH trong bé s& hién thi trén thiét bi do pH pH-105 va diéu khién trang thai
hoat dong ciia bom NaOH P-203-2A/B va bom H2SO4 P-202-2A/B.

Néu pH < 6 (nude thai c6 tinh axit, va nhidu hon phan tir H), NaOH s& duoc bo
sung nho bom dinh lwong P-203-2A/B tir bé NaOH CT-203. Khi d6, phan tng trung
hoa s& xay ra theo phuong trinh:

H + OH => HO

Nguoc lai, Néu pH > 8 (nudc thai c6 tinh ba zo, va nhiéu hon phan tir OH), axit
H2S0; s& dugc b sung nhd bom dinh luong P-202-2A/B tir bé H2SO4 CT-202.

* Bé ndng T-106

Tai bé nang T-106, nudc thai duge dwa vao hop khi nang ALB-01 nho dong khi
clia mdy thoi khi va van chuyén dén Bé khtr Ni to T-107-1/2. Bo cép khi s& duoc diéu
khién thong qua tin hi¢u van AV-106 hoat dong theo tin hi€u muc cua thiét bi do muc
LCA-106.

* Bé khir Ni to T-107-1/2

Nudc thai tai bé T-107-1 s& duoc khudy tron bang may khudy chim SM-107-1A/B
hoat dong theo thoi gian va nudc thai trong bé T-107-2 s& duoc dao tron bang may khuay
chim SM-107-2A/B hoat dong theo thoi gian.

Qua trinh khtr hop chit NOs™ thanh N s& dam bao ham luong Nito trong nuée dat

tiéu chuan moi truong. Qua trinh khir ni to bao gdm qua trinh oxi héa hop chit vo co
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trong nudc thai, sit dung NO3™ va NO>” nhu cuc nhan electron thay vi oxi. Qua trinh xdy
ra khong c6 mit ciia oxy hodc ndng do oxi hoa tan < 2 mg/l (Piéu kién thiéu khi)
CHHON + 10NO; [ 5N; + 10CO; + 3HO + NH; + 100H'

Qua trinh chuyén hoa duogc thuc hién nho vi sinh vat khir Ni to, khoan 10-80%
khéi luong vi sinh vat (bun). Ty 18 khtr ni to trong khoang giita 0,04 and 0,42 gN-NO3-
/g MLVSS.ngay

Qua trinh khtr oxi trong bé T-107-1/2 duoc hién thi trén thiét bi do ORP-107-1/2.

* Aeration tank T-108-1/2

Tir bé khtr Ni to, nude thai s& chay tran sang bé hiéu khi T-108 dé xu ly BOD,
COD va ni to trong nude thai. Khi s& dwge may théi khi B302 B/C cép lién tuc.

Gia tri pH cua nudce thai s& dugc hién thi trén thiét bj do pH-1081/2.

Gia tri DO cua nudc thai s& dugc hién thi trén thiét bi do DO-1081/2.

Qua trinh 13 sy phat trién cta vi sinh vat hiéu khi chuyén hoa cac hop chit hitu co
hoa tan trong nude thai thanh bung hoat tinh ton tai & pha rén.

Qua trinh bao gdm hai budc:

Vi sinh vat hiéu khi dugc st dung két hop voi oxy dé chuyén héa hop chét hitu co
hoa tan trong nudc thai thanh té bao vi khuan méi (tong hop té bao). Qua trinh chi tiét
duoc miéu ta bang phuong trinh sau:

CHIOIN + 0,74NH;} +8,80! [ 1,74CIHNO! + 9,3COl[] + 4,52HI0

(Wastewater treatment-Biological and chemical processes-Second edition)

Oxi dugc dung dé chuyén hoa hop chat hitu co trong nudce thai thanh khi (chiy yéu
12 COy) va cac hop chit khac. Thém vao dé, oxi du c6 thé duoc sir dung dé chuyén hoa
hop chét Ni to (chil yéu 1a NH4 *) NO2 va NO ~. Qua trinh chi tiét duoc miéu ta theo
phuong trinh sau:

CisHi9O9N + 19,502 [1 18CO2[1 + 9H20 + H" + NO3”

(Wastewater treatment - Biological and chemical processes-Second edition) Qua
trinh nay cha yéu sir dung cac vi sinh vat nhu vi khuan Nitrosomonas,

Nitrobacteria

* Secondary sedimentation tank T-109-1/2

Sau xu 1y sinh hoc, nuéc thai chay tran sang bé ling thir cip T-109-1/2 dé tach
riéng hai pha rin va pha 10ng. Do trong lwong riéng cua pha rin (bun hoat tinh) 16n hon
pha 16ng (nude thai da duoc xir 1Y) s& duoc ling va loai bo toan bd chat rén.
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DPong co giam téc M-109-1/2 hoat dong theo thdi gian cai dat dé van hanh tay gat
bun thu hoi bun vé éng trung tim. Sau d6 bun s& duge bom sang bé chira bun sinh hoc
T- 113 nho bom P-109A/B hoat dong theo chu trinh xa bun.

Mot phan bun s& duoc tudn hoan lai bé khir Ni to T-107-1/2 nhd 4 bém tuan hoan
P-109- 1/2-A/B dugc van hanh luan phién theo thoi gian theo thoi gian va luu lugng
bun bom thay di theo bién tan.

c. Qua trinh khw trung

* Bé khir trung T-110

Nuéde thai da xie Iy dwoc tach bun sé chay tran vé bé khir trimg T-110. Hau hét cdc
bude xir Iy trude dé khong thé khir virut (do kich thuée réit nhé), do dé sau qud trinh
ling, nude thai sé chay vé bé khir trimg dé tiéu diét mam bénh. Dung dich Javen (tdc
nhan oxi hoa manh) sé dwoc cham vao bé nho bom ap luc P-204 A/B tir nha Clo.

d. Qua trinh xir ly bun

* Bun hoa ly va bun sinh hoc

Sau khi bun va bun du cta bé lang dugc thu hoi vao bé bun héa Iy T-112 va bun
sinh hoac T-113, bun s€ dugc bom vao ngan ddo tron ciia may ép bun nho bom P-
112/113 hoat dong theo qua trinh nén bun, luu lugng bun dugc thay ddi theo bién tan.
Bun duoc trén 1an

C. polymer dugc bom P-206A/B bom tir bé C.polyme CT-206 A/B trude khi chay
sang may ép bun.

May ép bun BP-401 s& chuyén bun dang 16ng thanh bun khé (d6 kho 70-80%) dé
dang cho véan chuyén va thai bo.

3.5. H@é thong scada diéu khién cho tram xir Iy nwéc thai khu cong nghiép

VSIP Hii Phong

3.5.1. So d6 hé thong

So dd khdi k¥ thuat hé théng diéu khién tu dong tram xur 1y nudce thai cho trén
hinh 3.2 dudi day.

Trén co s& d6 em trinh bay chi tiét cac thanh phan phan ctmg va huéng dan sir

dung phan mém diéu khién hé théng trong cac ndi dung tiép theo sau day.
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CENTRAL PLC & MIMIC PANEL
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Hinh 3.2. So d6 khoi diéu khién ty dong tram xtr 1
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3.5.2. Gi6i thiéu may méc, thiét bj lip dit trong hé thong
Tram xir Iy nude thai Khu céng nghiép VSIP Hai Phong gdm c6 cac loai may va
thiét bj nhu sau:
*Bom
+ Bom nudc thai ngudn: 03 chiée
+ Bom cat: 02 chiéc
+ Bom nudc bé didu hoa: 06 chiéc
+ Bom bun bé ling so cip: 02 chiéc
+ Bom bun tudn hoan: 04 chiéc
+ Bom bun bé ling thir cAp: 02 chiéc
+ Bom rira: 02 chiéc
+ Bom tudi tiéu: 01 chiée
+ Bom van chuyén bun vé may ép bun: 02 chiéc
+ Bom dinh lugng H2SO4: 04 chiéc
+ Bom dinh luong phén nhém: 02 chiéc
+ Bom dinh luong NaOH: 04 chiéc
+ Bom dinh lugng A- Polyme: 02 chiéc
+ Bom dinh lugng C-Polyme: 02 chiéc
*May thoi khi:
+ May thoi khi dao tron: cap khi vao cac bé trung chuyén, diéu hoa, bé
lang: 01 chiéc
+ May thoi khi cho bé hiéu khi, bom nang: 03 chiéc
*Pong co khuiy:
+ May khudy chim: 04 chiéc
+ Pong co giam tdc: 03 chiée

+ Pong co khudy (canh khuay kiéu chan vit): 02 chiéc

+Bon chita H2S04: 01 c4i

+ Bon chtra phén nhom: 01 cai
+ Bon chira NaOH: 01 cai

+ Bdn chtra A-Polyme: 02 céi
+ Bon chira C-Polyme: 02 cai
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*Nha Clo:
+ Bom dinh lugng: 2 cai
+ B diéu chinh chan khong: 02 cai
+ B0 thay d6i chan khong: 01 cai
+ Vi phun PVC: 02 cai
+ B chdng 1o ri: 01 cai
+ Binh clo: 12 cai
+ Bom van chuyén Clo: 02 chiéc
*Cac thiét bi khac:
+ Song chén rac tu dong: 02 bo
+ May ép bun: 01 bo
+ Hé théng phan phdi khi: 116
+ May nén khi: 01 cai
* Cac thiét bj do:
+ Phao bao murc cho bom: 06 bd
+ Thiét bi do mtrc diéu khién cho bom: 02 bd
+ Thiét bi do mirc cho bdn héa chat: 07 bd
+ Thiét bi do pH: 04 bd
+ Thiét bi do DO: 02 bd
+ Thiét bi ORP: 02 bd
+ Hé théng quan tric tu dong: 02 bo
+ Thiét bi do cta phong thi nghi¢m: (COD, BOD, pH, DO, do d¢ duc, do
tong chat ran, do ham lugng clo)
+ Luu luong ké dién tir DN250: 01 bo
+ Luu luong ké dién tir DN40: 01 bo
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*Mt s6 hinh anh thiét bi thwc té tai tram XLNT KCN VSIP Hai Phong:

e ]
= - e £ il

Hinh 3.2. Cum cac bom nudc thai

Hinh 3.2. Cum cac bc;m dinh lugng
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Hinh 3.7: May ép bun
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3.5.3. Hé théng scada cho khu céng nghiép VSIP HAI PHONG
Hé théng SCADA (Supervisory Control and Data Acquisition) duoc trién khai tai
khu coéng nghiép VSIP Hai Phong sir dung thiét bi va phan mém cua hing Siemens, mot
trong nhiing tap doan hang dau thé gidi vé cong nghé va tu dong hoa.
Heé thong nay bao gdm céc thanh phan chinh sau:
- Thiét bj phén cirng:

o PLC (Programmable Logic Controller) cia Siemens: Duoc sir dung dé
giam sat va diéu khién cac quy trinh san xut trong khu cong nghiép. PLC
cua Siemens c6 kha ning xir Iy cao, do tin cdy cao va tich hop dé dang véi
cac hé théng SCADA khac.

o Cac cam bién va thiét bi do lwong: Puoc két ndi véi PLC, cho phép thu
thap dir liéu tir cac qua trinh nhu nhiét do, ap suit, luu luong, va cac thong
s6 quan trong khac.

- Phan mém SCADA:

o WinCC (Windows Control Center) cua Siemens: Diy 1 phan mém
SCADA manh m&, cho phép ngudi ding theo ddi, kiém soéat va quan 1y toan
bd cac hé thong trong khu cong nghiép. WinCC co giao dién than thién, d&
st dung va cung cip kha ning hién thi thoi gian thue cho cac hoat dong san
Xuat.

o Tich hgp HMI (Human Machine Interface): Cho phép nguoi van hanh
giao tiép voi hé théng mot cach truc quan, d& dang thong qua cac man hinh
dd hoa.

- Mang truyén thong cong nghiép:

o Heé théng SCADA sir dung cac giao thirc truyén thong tién tién nhu Profinet
hoic Profibus, ho tro truyén tai dir liéu nhanh chong va 6n dinh gilra cac
thiét bi trong toan hé thong.

- Chitc ning quén ly va diéu khién tir xa:

o He thong cho phép quan ly va diéu khién tir xa, gitip giam thiéu sy can
thi€p ctia con nguoi va tang hiéu qua van hanh.

o Tich hop kha nang phan tich dir li¢u va bao cdo giip nang cao kha nang du

doan va toi uu hoa cac quy trinh san xuat.
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Viéc st dung hé thong SCADA cua Siemens tai VSIP Hai Phong giup ning cao
hiéu qua san xuat, giam thiéu chi phi van hanh va t6i uvu hoa quy trinh quan Iy cong nghiép.

Van hanh hé théng xir Iy theo man hinh SCADA

Hé théng duoc van hanh dua trén man hinh truc tiép tai chd nhu & hinh sau. Dé van

hanh hé thong sir dung tai liéu van hanh vé SCADA.

NENLH

Hinh 3.8. Man hinh van hanh hé thong SCADA.
Tir man hinh diéu khién nay,, ngudi van hanh s& thyc hién diéu khién hé thng theo
quy trinh da duoc xay dung. Pé thao tac diéu khién chung ta thao tac theo quy trinh nhu

s€ néu sau day.
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Chuong 4. Phan Mém Simatic Manager Step7 V5.5
Chuong nay trinh bay chi tiét vé phan mém va hudng dan thao tac sir dung hé théng
SCADA cua tram xu Iy nudce thai cia khu cong nghi¢p VSHIP Hai Phong.
4.1. Huéng Din Cai Pit Phin Mém Simatic Manager Step7 V5.5
Budc 1: Chon thu muc Step7 v5.5 trong may tinh, click chay thu muc Setup.exe

¥ Homegroup A Name Date modified Type Size
: ::is - [ Manuals 12/6/2013 8:59AM __ File folder
). InstData 12/6/20138:58AM _ File folder
Uu Desktop ). Open Source Software 12/6/20138:58 AM  File folder
'ﬁ z::n':':: . Optional Components 12/6/20138:59 AM  File folder
. : ] Autorun.inf 4/14/20083:20PM  Setup Information K8
" Mosic 4 LEAMERTF 2/6/20132:13PM  Rich Text Format 39Ke
2 :i‘c:umr’:" 8 Leame_OSS.tf 1/10/20133:11PM  Rich Text Format 1,286 KB
i ] LEGGIMIRTF 2/6/2013213PM  Rich Text Format 39k8
B cSimaric.chen ) Leggimi_OSS.rtf 1/10/20133:11PM  Rich Text Format 1,336 KB
SN Videos 1 LIESMICH.RTF 2/6/20132:13PM  Rich Text Format 38K8
& System (C) 1 LiesMich_OSS.tf 1/10/20133:11PM  Rich Text Format 1,328 KB
o hoctep () 841 LISEZMOLRTF 2/6/20132:13PM  Rich Text Format 22K8
= giaitsi (€) 6 Lisezmoi_OSS.rtf 1/10/20133:11PM  Rich Text Format 1,339 KB

48 DVD RW Drive (F:) WinCC.
L3 CD Drive (G:) SEP7_2010_
¥ Libraries

W Network

& MYPC

B Control Panel

[ Recycle Bin

& Back_u_1

] README.RTF 2/6/2013 2:13 PM Rich Text Format 34KB
1/10/2013 3:11 PM Rich Text Format 1,335KB
11/15/20128:13PM  Application 289KB
7/12/201210:177PM  CFG File 1KB

Budc 2: Lya chon ngdn ngit cai dit, chon ngdn ngir English va click “Next” dé tiép
tuc

SIEMENS

SIMATIC

Bude 3: Click “Next” dé tiép tuc
£ Setup

SIEMENS

Budc 4: Quan sat giao dién hién thi trang thai cai dat
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SIEMENS

SR

Status: Evalusting information

Budc 5:Xuat hién giao dién Liciense agreement,chon “I accept” va click “Next” dé
tiép tuc

Foasia nais:

{1 ttware o parts

e s e et G i US i Cocicts Lo and oo
G Ao

e intmrssionad
iarecunon. 1t wa be £

snomer bosnted sottwars for you. this

o oo o s eriees 1 Tk Lo ol o e
o, ot ot

_u‘K T B A s TANDALOME COMPU L 0H DR A Con

AN OAMAGLS HES

[FAR {has OF AATA

.
FEPILG IORTANT DATARECALSE WP COMOT TOTALY
TV IO THIS 145 |ALLATION GR PHOM 1S ORING 1415 LEGAL NOTILE AND/O

o3
OTHER TYEE OF USAGE OF THIS SOFTWARE IS ONLY ADMISSIBLE IF DU MAVE A VALID LICENSE FROM US.
[PV0U B0 NOT HAVE AVALID LICENSE MVHICH HAS T0 BE ESTABLISHED B SUBMITTING A CORAE SPONDING.
iy s e
> o e e Oben e toamue
[pesriiotiea

—;.....,——-..-a..»-.
et pen Sourca heense agresment

|
cmack |

comat |

Budc 6: Tich chon cic chuong trinh can cai dit(co thé chon tat ca), click “Next” dé
tiép tuc

SIEMENS

SIEMENS

Budc 8: Quan sat giao dién cai dat
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sremens o

57 SCL V5 3 et SPE Ut

Budc 9: Xuét hién giao dién Step 7 setup, chon “ Next” dé tiép tuc

SIEMENS

You must fulfil the following requirements to be able to install STEP 7 on your computer
successfully.

The software cannot be installed on your computer with theeperahng system 2. &S
‘You must install one of these Microsoft operating systems:

MS Windows XP Pro

Mswndowssuver 2003 sP2 (32 bit) Standard Edition with R2 as workstation computer
Server 2008 (32 bit) tion as

MSWndows Z)OS(S-'hlt)StandardEébmwumRZ w-th/wutho\.l(SPlasworks

MS Windows 7 (32 and 64 bit)

Read the notes in the supplied Readme file

< >

Budc 11: Trong giao dién Program Maintenance Lua chon “Modify” va chon “

Next”

Changes which program features are installed. This option
ﬁ (@ rModify displays the Custom Selection dialog in which you can change
the way features are installed.
errots the This option fixes
ﬁ. O Repair R s o anuss S

@ O Remove  Removes STEP 7 from yous competer-

[ < Back (Tr7 Next > ) [ Cancel ]

Budc 12: Chon ngdn ngit cai dit trong giao dién Product language, click “Next” dé

tiép tuc
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InstaliShield

&3~ | Com_sfc1 This feature requires 0 KB on
your hard drive.

Instalishield

Select “Install” to begin installation.
If you want to review or change any of your installation settings, dick Back. Click Cancel to
exit the wizard.

User Name:

Organization:
Install to: C:\Program Files (x86)\Siemens\Step7\
‘seom'w settings are applied
The following languages will be installed:

French

InstaliShield

Please wait while the InstaliShield Wizard installs STEP 7. This may take
several minutes.

Status:

InstaliShield

Budc 16: Cai dat phan mém mo phong S7 - PLSIM
. seww

€ Components
CISTEP 7 V5.5 incl SP3
£3S7-PLCSIM V5.4 incl. SP5 Upd2
€D S7-GRAPH V5.3 incl SP7

@ s7-PCT VIO

@D S7-SCL V5.3 incl. SPE Upd1

@D Help Engine.

Installing. ..

Budc 17: Xuat hién giao dién cai dat S7 — PLSIM, chon “Next” d¢ tiép tuc
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Welcome to the Setup for
S7-PLCSIM V5.3 SPS Upd2

ter. To con

The InstaliShield(R) Wizard will install S7-PLCSIM on your
compu tinue, dick Next.

WARNING: This program is protected by copyright and

<oeo ([ mew= DI conest

Budc 18: Xuét hién giao di¢n Interface, click chon “ None”, chon “OK” dé tiép tuc

Interface
€ Internal programming device interface
Corcel | __new |

Budc 19: Sau khi cac phan mém dugce cai dat xong xuat hién giao dién yéu cau khoi

dong lai may tinh, chon “Yes” dé khai dong may tinh.

The folomarg svers cozuned g rsteebers
Kot grograns cosdbe nnales

“You canfd fomaion n e “oxsn”

oo can o st ke

SIMATIC

|l-cuvmm~
T v i bt

Sehp s fnshed

Budc 20: Kiém tra trén man hinh Desktop hodc trong may tinh xuat hién biéu tugng

phan mém Simatic Manager

4.2. Hwéng Din Cau Hinh Cho PLC Moi
Buéc 1: Khao sat thuc té cac thiét bi can diéu khién dé luya chon CPU, Module mé
rong dau vao, dau ra phii hop voi thuc té tranh tinh trang thiéu dau vao, dau ra hodc thira

qua nhiéu khong can thiét.
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Budc 2: Trong giao dién 1am viéc cua Step7, chon “Hardware” dé thiét 1ap cdu hinh
cho project

| Edit | Insert PLC View Options  Window _Help )

alxmm Zu = I_—'Emmgu No Fiter > 1% @ BsEm
EPIJ314I1]
EPU314(1]
Ec:svﬁw-mn
@Ebek

Budc 3: Quan sét giao dién trong cau hinh phan cting PLC S7-300 bang Step7
Manager thi cac slot 1, 2, 3 1a mac dinh:

- Slot 1: PS - Power Supply

- Slot 2: CPU S7-300

- Slot 3: IM - Interface Module : Module giao tiép
- Slot 4 - 11: tuy chon(cac module 10).

N )

Pé lay CPU va cac module chu y trong Profie(goc bén phai giao dién), chi ¥ khi
c4u hinh lya chon CPU va module can kiém tra théng tin chinh xac v6i phan cling
thuc té d3 lua chon.

Chon module nguén nudi, click chudt vi tri s6 “1”” trén rack (0)UR, chon

SIMATIC 300, chon PS-300, chon PS 307 10A hoac PS 307 5A tuy chon(thong
thuong chon PS 307 5A)

>Sh‘ion Edit Inset PLC View Options Window Help

DEe® H &G - e dda DO R K

3 S R = =l oix
'SIMATIC 300 Station (Configuration) - sssssss = ) i
2O UR Profle:  [Standard =l
CPUAY. = PROFIBUS DP ~
PROFIBUS-PA
PROFINET 10
SIMATIC 300
ac
v ®-& CP-
. Q4 cru:
< > 8
© un

siot| [l Moduie | Order number | Firmware.
[ CPUZIan] [BES73141AG14.0AB0 30

200

giozd
%

e
i
8

foloRoRcRo! 2R
88

‘2200000

©
B
i
3
s

D3z

z
Cosd suppl vohage 120 / 230 VAC:24 VDC / 10A _$|4

Chon module giao tiép IM vi tri 3,( co thé thuy chon IM 360,IM361,...)
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Edi

D=8 % & m e dk @ %82

[Standard

& ¥ PROFIBUS DF
PROFIBUS PA

e
: g SIMATIC 300)

[ Modue
[[4 s 307108 57 307-1KADD-05A0
[BlcPU3tam)  [PES73141AGT40AB0 |

Chon module dau vao DI: chii ¥

du: du 4n can diéu khién thuc té ¢6 10 dau vao thi ta chon module SM 321 DI16xDC24V

¢6 16 dau vao 1a phi hop(trong ciu hinh S7300 s& c6 cac module DI v6i sé lugng dau

vao 1a 8,16,32)

on Edit Inset PLC View Options Window Help

chon module DI phu hop véi dau vao thue té, vi

- Chon module dau ra DO c6 s6 du ra tuong tu tinh toan lya chon nhu module dau

vao DI

D@28 % (& e e dda @0 R K

| =100

Stot| ] Modue

number
[[§ PS30710a  [6ES7 307-TKADD-0AAD.
I ST
[[§ M360______[6ES7 36036401 08A0

4

| Fimware | MPladdress | | addiess | @ address | Comment

Sulion Edit Insert PLC View Options Window Help

5M 321 DITBDC24-125V., Alam
l« RYES Dns-om‘;&

SM 321 DITEXDC24V

SM 321 DITBXDC24V. Intermupt
SM 321 DITBADC24V. Intermupt
SM 321 DINBXDC24V. Intermupt
SM 321 DIT6XDC24V. interrupt, HF
SM 321 DI16XDC48125V.

SM 321 DITEXNAMUR

SM 321 DITEXUC24/48V

SM 321 DI3ZWACIZ0V

SM 321 DI3ZXDC24V

SM 321 DI32ADC24V

SM 321 DI4XNAMUR, Ex

SM 321 DIE4XDC24V

[6€57 321-18HO1-0AAD
[Digital input module DIT6 24 V. grouping 16

D@28 % & 0o dd DR

| M3so |
[ oneocoay |

SM 322 DOBAKDC24V/0.34; switching M

Digial o grouping 8; also
SIPLUS module with order rumber GAG1 322-18HO1-24A0

- Ngoai ra c6 thé chon module tich hop ca dau vao, dau ra DI/DO



Ena |
Protie:  [Standard

L ACT20V
SM 322 DO16xFel AC120V/230V.

|

M 322 DD1BWICZA/AEY v
I S — |
[Bigiai 170 o DIT6 24V + 1600 24V /054

- Chon module dau vao, dau ra twong tu AI/AO, lya chon s6 céng vao,ra tuong tu

nhu module vao , ra DI/DO

[6ES7 3141AG14.0880 ] a
CAAD

DI6xDC24Y. [6ES7 321-1BHOT-08A0 Il o7
DO16:0C24V/0 54 [6ES7 322-1BHO1 0AA0

SM 331 AIBxTC
| SM 331 AIBKTC/4ATD. Ex
Gmo

SM 334 AI4/A02
[§ sM33s arasan2a 281

7-M7. and C7 (distibuted rack)

Budc 4: Sau khi cAu hinh xong, nhén chon biéu tuong “Save” dé luu cAu hinh. Cht
céu hinh can chon dung CPU, cac module c6 thong sb chinh xé4c so véi thuc t& da chon(
Order number), khi thay thé chi can thay thé phan cimg va Download lai chuong rinh va
phan ctng di khai bao, khong nén phai khai bao lai vi c6 thé anh huéng dén chuong trinh

hién tai.

@

Sion Edit Inset PLC View Options Window Help
D% e o daBo R v

JATIC 300 Station (Configura

PS 307 10A
CPU314(1)

DI16xDC24V

% Vi du: cdu hinh cho mgt h¢ théng diéu khién dung PLC S7300
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> Mot hé théng diéu khién sau khi di tinh toan lya chon CPU va cac module

m& rong nhu sau: ngudn nudi PS 307 10A md 6ES7 307-1KA00-0AAO,
CPU 315 méi 6ES7 315-1AF00-0ABO, module ghép ndi IM360 ma 6ES7
360-3AA00-0AA0, module mé rong 32 cong dau vao DI32xDC24V mi
6ES7 321-1BL00-0AAO0, module mé rong 16 cong dau ra
DO16xDC24V/0,5A ma 6ES7 322-8BH00-0AA0 , module mé rong dau
vao twong tw AI8x12BIT mi 6ES7 332-5HF00-0ABO, module mé rong dau
ra trong ty AO8x12BIT ma 6ES7 332-5SHF00-0ABO (nhan tin hi€u tur cac
bd luu lugng, PH....)

Sau khi lya chon ta thuc hién cau hinh trong phﬁn mém nhu sau:

> Luwa chon CPU 315 khi bit diu tao project méi

- (===
File PLC View Options Window Help
D |27 | W @ 2|

HI Which CPU are you using in your project?

Press F1 to get Help. -/ F#+«—«——— [ —

File Edit Inset PLC View Options Window Help
D |82&| 4 2@ |dallo %|°

B

=8P vidul
= SIMATIC 300 Station

=-[§ cPuzsn)
=0 S7 Program(1)
~{B) Sources
(g3 Blocks

+ Trong giao di¢n c4u hinh Hardware ta s& théy CPU 315 da duoc lva chon, ndm &

vi tri 2 trong rack 0:

Station Edit Inset PLC View Options Window Help

DE%8 &S | 2o da @3 R

ol ofx|

Find | oty
Profile: [Standard ~|

I @2 PROFIBUS DP

B CPUST=() ) 42 PROFIBUS PA

= %8¢ PROFINET IO
@l SIMATIC 300
@l SIMATIC 400

: v @[l SIMATIC PC Based Control 300400

-8, SIMATIC PC Station

+ Pé kiém tra CPU di chon dung mé so v6i CPU dd mua thuc té hay chua ta 1am

nhu sau:
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Click vao CPU 315 trén rack 0, & bén dudi s& xuét hién thong tin CPU 315 da lya

chon

] HW Config - SIMATIC 300 Station
Station Edit Inset PLC View Options Window Help

D52 & &G e dda B RN

oy SIMATIC 300 Station (Configuration) -- vidu1 =R = ,—
— |
20 UR Profie:  [Standerd
Hmmn— b b
282 PROFIBUS-PA

43¢ PROFINET 10

-l SIMATIC 300

@ SIMATIC 400

v -l SIMATIC PC Based Control 3007400
-8 SIMATIC PC Station

<

«3| 0 v

Slot Modue Order rumber Fimware | MPl addriess | | address | O address
2 CPU315(1) { [6ES7 315-14F030480 ) 1.2 2

Comment

Trong truong hop CPU chon chua diing ma thi ta ¢6 thé lwa chon lai nhu sau:
Click SIMATIC 300 > CPU-300 > CPU 315 > 6ES7 315-1AF00-0ABO ( hoac c6
thé thay d6i dang véi thuc té)

L] SIMATIL 3VU dIation (LonTiguration) == viau |

Eind:

(E | |
~

SO R

——

Profie:  [Standerd

@ ’5‘} PROFIBUS DP

4% PROFIBUS-PA
= 3¢ BROENET 10
w06

- CPUI2IFM
@ CPU 3L
& cPU3N3

@ CPU3IAC

@ CPU313C20P
@ CPUI3C2PP

Qcrusie
-] CPU 314 IFM
< -] CPU314C20P

® (33 CPU314C2PN/DP
:jﬂ © UR

(.00 CPU314C2PP
SISCIEL)
[N BES7315-14F00-0480
Shot Module (8] €57 31514F01-0880
1 (8] 6E57 315147020080
2_[[E cPU35)

-] BES7 3151AF03-0480
@ CPU 31520P
@] CPU 3152 PN/DP
& CPU 315F-2DP
@ CPU 315F-2PN/DP
D cruste
- CPU 3162DP

0 BES7 315-1AF00-04B0
1 \Work 1y 48 KB; 0.3 ms MPI

[ modules

> Lua chon module ngudn nudi PS 307 10A v6i ma 6ES7 307-1KA00-
0AA0

Order number Fimwate | MPl address | | address | 0 address | Comment |
[6ES7 3T5-1AF030A80 iz |2

; for multitier —

- Click chuét té1 vi tri 1 trong rack 0, chon PS 300 > PS 307 10A ma 6ES7 307-
1KA00-0AA0Q
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Inset PLC View Options Window Help

-8 &G @ e DO W K2

MA 0

=

=

Eind: [

Profie:  [Standard
~ W GROFIBUS DP
CEUS IS, PROFIBUS-PA
& 48 PROFINET 10
= [l SIMATIC 300
7

DO UR

<

== o ur
-300
s Comment &1 SM-300
! | (— (S — @ [l SIMATIC 400
1.2 2 & @l SIMATIC PC Based Control 3007400
-8, SIMATIC PC Station

0 EES7
o Load supply voltage 120 / 230 VAC:24 VDC / 104

Eind:

DO UR Profile:  [Standard
ESZAnS @ & P PROFIBUS DP
PROFIBUS-PA

= 4 PROFINET 10

= SIMATIC 300

2
R Norg
&1 CP-300

<

=0
(3 RACK-300
ot | [} Module Order number Fimware | MPl address | | address | O address | Comment | & (0 5M-300

| PS307104  [6ES7 307-1KAO0-04A0 SIMATIC 400
JcPuzismy |

[6ES7 3151AF03-0AB0 V12 2 SIMATIC PC Based Control 300/400
-8, SIMATIC PC Station

6E57 307-1KADD-0AAD
Load supply voltage 120 / 230 VAC:24 VDC /10 A

EE

> Luwa chon module ghép néi IM360 ma 6ES7 360-3AA00-0AA0

Click chudt vao vi tri 3 trong rack 0, chon IM300 > IM 360 IM S
" W Config - SWATIC 300 Sation ==

Station Edit Inset PLC View Options Window Help

|| oo ol ||| 22 | w2

P

~ L
Profie:  [Standard
& 5 PROFIBUS DP

PROFIBUS-PA
&4 PROFINET I0
=@ SIMATIC 300
&0 c7

M 361 MR
M 361 IMR
1M 3651M SR
M 365 IM S-R
> IM365IM SR
< % IM365IM SR
= Ps-300

PS 305 24 Outdoor
PS 307 104
Fimware | MPl address | | addiess | @ addiess | Comment | PS 307104
PS 307 104
12 2 PS 30724
PS 307 24
PS 30754
PS 30754
PS 307 5A Outdoor
-300

[EES7 315-1AF03-0480

& ACK:
@ () SM-300

7 360-28A00-0840

rack, for max 3 expansion racks

Sau khi chon s€ duoc nhu sau:
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Station Edit Insert PLC View Options Window Help

o || s e |[@) D 92 N2

DEe~-8 | &

HW Config - SIMATIC 300 Station

2]

SIMATIC 300 Station (Configuration) -- vidu1

CPU315(1)

PS 307 10A ~

<

=] o un

lot | Module Order number Firmware MPI address | address Q address Comment
1| PS 307 104 BES7 307-1KA00-0840
2 | CPU315(1) BES7 315-1AF03-04B0 V1.2 2
3 | IM 360 BES7 360-38400-0440 2000

> Luwa chon module mé rong dau vao 32 bit DI32xDC24V mi 6ES7 321-

1BL00-0AA0

Click chuot vi tri 4 trén rack 0, chon SM-300 > DI-300 > chon IM 321

DI32xDC24V ma 6ES7 321-1BL00-0AA0

ES

Station | Edit Inset PLC View Options Window Help

DEe-8 && | 0e dda O R

aly SIMATIC 300 Station (C:

-- vidu1

=)

<

Bt |

Profie:  [Standerd

& IM-300

s pc
@] AlZA0-300

0] A0-300
{ -300°

5|0 v

MPI address

| address.

Qaddress | Comment

Slot Modue Order number Fimware
1 |[ Psao7ios 6657 307-1KADD.08AD
2_[[gl crusis) 6657 315-1AF03.0480 E

1M 360 [6ES7 360-3AA00 08A0

2

s

SM 321 DI16xAC120/230V

SM 321 DIT6xACT20V

SM 321 DIExACI 20V

SM 321 DI16xDC24-125V, Alaim
SM 321 DIN6xDC24V

SM 321 DI16xDC24Y

SM 321 DI16xDC24V

SM 321 DI1ExDC24V

SM 321 DI1ExDC24Y

SM 321 DI16xDC24V

SM 321 DI16xDC24Y

SM 321 DI1ExDC24Y, Interupt
SM 321 DI1ExDC24Y, Interupt
SM 321 DI16xDC24V., Interrupt
SM 321 DI16xDC24V, interrupt, HF
SM 321 DI16xDC48-125V

SM 321 DITExNAMUR

SM 321 DIBxUIC24/48V

SM 321 maznotzﬁ
Sl 24V

((6ES7 321-1BLO0-URAD

Sau khi chon s€ dugc module DI32xDC24V § vi tri 4 trong rack 0:
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Bh

Station Edit Inset PLC View Options Window Help

DS8 & &

DR dosn MO RN

SIMATIC 300 Station (Configuration) -- vidu1

(o[ ]

~
2OLR
1 PS 307 10A A
2 CPU315(1)
3 IM 360
4 DI32DC24V
v
< >
50w
Module | Order number Fimware | MPI address | address | Q address | Comment [
PS 307 104 [BES7 307-1KAD0-04A0
CPU315(1) [6ES7 315-14F03-04B0 V1.2 2
IM 360 [BES7 360-38400-04A0 2000
DI32:DC24V [6ES7 321-1BLO0-04A0 0.3

> Chon module mé rong 16 cong diu ra DO16xDC24V/0,5A mi 6ES7
322-8BH00-0AA0

- Click chu¢t vi tri thtr 5 trong rack 0, chon SM-300 > DO-300 > SM 332
DO16xDC24V/0,5A ma 6ES7 322-8BH00-0AA0

eh

Station | Edit Inset PLC View Options
D8 &S

Window Help

@ || din ola | @) %R | w2

=S|

SIMATIC 300 Station (C

-- vidu1

(2|

=0 UR

PS 307 10A
CPU3TS(T)
M 360

DI3XDC24V

<

Profie:  [Standard
& CP300
@ cPu-300
£ FM300
-] Gateway
@ IM-300
{1 PS-300
(] BACK-300

AT A0
(0 AlZA0-300

@] 40300

{2 b1-300

{1 0I/00-300

=3 D0-300

SM 322 DO1BHACT20V/0 54

SM 322 DO1BHACI20V/0.54

SM 322 DO16KACT20V/230V/14
SM 322 DO16DC24V/054

5|0 v

Firmware

0 address

Comment

E

Slot Moduie Order number MPl addiess | | address
1 |[ PS30710a [6ES7 307-1KADD-04A0 I
A_#:PUC“S{I] [BES7 315-1AF03-04B0 1.2 2
M 360 [6ES7 360-3AA00-0A0
132:DC24Y. [6E57 321-1BLO0.0AAD 0.3

A
Clf sM 32200180c20v/0 3
V/0.54

SM 322 DO16xDC24V/0.54

SM 322 DO16xDC24V/0.54

SM 322 DO16xDC24v/0.54

SM 322 DO16xRel. AC120V

SM 322 DO16xRel AC120V/230V
SM 322 DO16xUC24/48V

SM 322 DO32xAC120-230v/14
SM 322 DO32xACI20V/1A

SM 322 D032«DC24V/0.54
BES7 322-1BHO0-08A(

oD 016 24 / 0.5 A, grouping 8, not for configuration
with active bus submodules

- Sau khi lya chon ta ¢6 dugec module DO16xDC24V/0,5A ma 6ES7 322-8BH00-
0AAO vi tri 5 trong rack 0
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Station Edit
D S~-8 & | &

Insert PLC View Options

Window Help

G = S

@lg SIMATIC 300 Station (Configuration) -- vidu1
=0 UR
PS 307 10A ~
CPU315(1)
2
DO16<DC24V/0.5A
~
~
< >
== | © ur
Module Order number Fimware | MPI address I address | @ address | Comment |
PS 307 104 [EES7 307-1KADD-05A0
CPU31501 BES7 315-1AF03-0AB0 12 Z
1M 360 [EES7 360-2AA00-0AA0 2600
D132xDC24V [EES7 321-1BLO0-0840 0...3
DO16xDC24v/0.54 BES7 322.1BHO0-05A0 a5
|

> Lua chon module mé rong dau vao twong tw AI 8x12BIT mi 6ES7

331-7KB00-0AB0

7KB00-0ABO

Station Edit Inset PLC View Options Window Help

D8 B &G @ dosln || DR N2

Click chudt vi tri 6, chon SM-300 > AI 300 > SM 331 AI8x12BIT ma 6ES7 331-

ol SIMATIC 300 Station (C

-- vidu1

Eind: [

DOUR

PS 307 10A ~
CPU315(1)

M 360
DI32xDC24V.

DO16<DC24V/05A
# -

<

PErofile:

[Standard

<]

=

== o v

[ Modue

MPI address

laddess | Q

Soiees | Comect |

4

& Gateway
1 1M-300
- PS-300

M 331 AI24128it
SM 331 AI2128it
SM 331 AI2128it
SM 331 AIZ12Bit
SM 331 AI2x12Bit
SM 331 Al4x0/4 to 20mA, Ex

SM 331 AI81281
i

SM 331 AIB12Bit
SM 331 AIBx138it

SM 331 AIBx138it

SM 331 AIB13Bit

SM 331 AlIBx14Bit

SM 331 AlBx14Bit

SM 331 AlIBx16Bit

SM 331 AIBx16Bit

SM 331 AIBKRTD

SM 331 AIBRTD

SM 331 AlgxTC

SM 331 AIBTC

SM 331 AIBKTC/4xRTD. Ex

t0 14 bits. not for configuration with active bus

- Sau khi chon xong ta c6 dugc module AI8x12BIT ma 6ES7 331-7KB00-0ABO vi

tri 6 rack 0

o

Station  Edit
D S~8 &

Insert PLC View Options Window

Help

& || B | de o |[E )RR w2

alg SIMATIC 300 Station (Configuration) -- vidu1

PS 307 10A ~

<

== | © ur

Order number

[§ DO16xDC2aV/0.54 [EES7 322-1BH00-08A0

I [BES7 331-7KFO0-0ABO

Fimware | MPl address | | address | Q address [= t
[
(V1.2 2
2000
0.3
4.5

288303

|

T
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> Lua chon module mo rong dau ra twong tw AO8x12BIT méi 6ES7 332-

SHF00-0ABO

- Click chuét vi tri 7 trén rack 0, lya chon SM-300 > AO-300 > SM 332

AO8x12BIT ma 6ES7 332-5HF00-0ABO

3 HW Config - SIMATIC 300 Station

Station Edit Insert PLC View Options Window Help

D e~-8 § & | e de e | () 22| w2

aly SIMATIC 300 Station (Ct i -- vidu1

[E=N(ESR~==)

2OUR

307 10A ~
U315(1)

360
132xDC24V.
O16xDC24V/05A
181288

T

olo|z(alx

Lt
2

<
== o ur

s | O addiess | Comment

[ | AlBx128it BES7 331-7KFO0-0AB0

Ere |

Profie:  [Standard

& P PROFIBUS DP

PROFIBUS-PA
4 PROFINET 10
B}

SM 332 AD4XT68I
An4x1E8it
@ 5M 33240841288
£ a0
-] DI/D0-300
- D0-300

= -SENSE
[BES7 332.5HF00-0ABO
8/12Bit: module redundancy only possible for
PROFIBUS DP

» Sau khi lya chon xong kiém tra lai cac ma cua CPU va cac module m&

rong va thuc hién luu lai cau hinh

Station Edit _Insert PLC View Options Window Help
D el®)m o = || o s |[ED 3 22| N2
ol SIMATIC 300 Station (C - vidu1 [ )[O =)
D) UR
PS 307 10A =
CPU315(1)
M 360
[§ DizxDC2av
DO16xDC24V/0 5A
Alax12Ba
AO8x12Bt
S ~
5= t
< >
== | © ur
lot Module ber Firmware MPl addiess | | address | Q address | Comment I
] 3 [6ES 7 307-1KA00-08A0 |
= [EES7 315-1AF03-04B0 V1.2 2
3| [6ES 7 360-34400-08A0 2000
DI132xDC24V [6ES7 321-1BLO0-04A0 0.3
DO16xDC24V/0.54 [BES7 322-1BHO0-08A0 4.5
Al8x12Bit [6ES 7 331-7KF00-04AB0 288...303
{4 A0sx128it [EES7 332-5HF00-0AB0 [304...319
I
10 |
k] |

> Luu y: néu khai bdo sai cdu hinh thi hé thong diéu khién sé khong chay

dwoc can khai bao chinh xdc cac thong so cau hinh

4.3. Hwéng din Back up chwong trinh PLC qua phin mém Step7 Manager
Buéc 1: Mé phan mém SIMATIC MANAGER

> Tro chudt dén biéu twong windows xuat hién biéu twong phan mém SIMATIC

Manager, sau d6 kich dup dé mé.
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> Sau khi md phan mém SIMATIC Manager s& xuét hién tily cac
chon(Back,Next,Finish, Cancel, Help) ta chon Cancel

101

:slglsl

Budc 2: Back up chwong trinh tr CPU
» Chon file -> New dé tao mdt project mai
>
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» Dat tén va chon noi luu file back up

> Xuét hién giao dién file moi

» Chi chudt dén biéu tuong PLC trén thanh cong cy, sau dé chon Upload Station to

(PR —— —

WL e et e co me =M
i

% g% RAT W

1ok

» Xuét hién giao dién tuy chon, ta click View

- ]
8 rie ean PLC View Options.
D @ 8% b a0 % 8 |[< o Frer > -1% @ BSM N
—;—IM = e
A A i ot
=N =
&
—
e
...........................................................
-
e
=
coet | v

> Xuét hién giao dién dé Update, ta click Update

-
B e e
Do 2
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> Chuong trinh s& tu dong back up tir CPU 1én phan mém, chd upload khoang 1 — 2
phut

Upload to Pf

Station:
simMaTl| FB17
Module:
tos270| W

LIl

b— l

> Sau khi upload xong giao dién ciia file back up xuat hién

D Fie fat e PLC View Options Window Help
YD 22O X D © | s [© % b5 EE M| ][ <o rhes Slw (e @ mEmN
= "SIMATIC 30001X1) SMPITT) T

> Click vao biéu twgng SIMATIC 300 bén trai, s& xuét hién cac thong tin cia project

vura back up

969¢3)
EEE

Budce 3: Monitor chwong trinh sau khi back up
> Click vao khdi OB1 dé mé& chuong trinh va kiém tra, sau d6 s& xuét hién giao dién

tiy chon, click OK dé mé chuong trinh

[ R R

G

> Monitor chuong trinh dé kiém tra: click vao biéu twong monitor nhu hinh v€, nhap

mat khau “VSIP@123”
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4.4. M& mot file back up
Budéc 1: Mé file back up gin nhat

» Click chon file -> open tren thanh cong cu

Optons_Window_Help

wen [ Cv | R@ BEMW

1BACK UP 14:04-2006 Preject ~ G\ StepTTpreBack o3
2back up 11-04-2016 Project - DASep? SS\back up.

3back up 11-03-2016 Preject -~ A \SepTTprojback .2
4BACKUP 05.04-2016 Projec) -~ CA.\SepT\TproBack .1

Bt A

GoeE BT S B G G 3 G G0 i 70 3 C
o @ B0 g eFn afn aFo @ Pt S B @ fc20 H

Brce Brs grco aFs @ Bro© St g arom aron @i G081 <
Goos Goee Gosr @osis Goes @oen Qo vz ety @osx @oes Q0 <

Multprojst 5 a0 @087 aven @0 o @ @00 Qo et aoem =t a0 <
oo oz aoenm et Pt Pt Pty

7 Memory Cord ,

Memory Cord ke ,

Swve e aes

Delete.

Reorga

Manige

Avcive

Retiee.

prnt ,

Page seup.

> Xuét hién giao dién mo project, lwa chon project back up gan nhat voi tén dat

trudc

7SRRI Wi BACK UP TH04 2016 = Ciagtom Fles Simend SepTTpropBock 31
8 fie Edt Inn PLC View Optons  WindowHelp

D@ 8@ 2 | ol || 2| 20 (% il | B [ <Norrers - 8 BEMIN
L A T
o B2 5f &7 BT 2n &n o &m an 8= Se ger 5 & s 3
o @ounsop  grcx a2 =) g @Fcn g0 arc arcs St Pt g@cis arfom arcne SFc Goe1 <
& @ S7Progan(l) | 0812 @ 0813 @b @ 0815 @081 @087 @ 0818 @ 0813 @082 @os @082 @082 @082 @08 @ve% <
goc e 20 mm  sm s am o Sm A sm sm BE BB mR omm M
@Bocks g ops ©08100 @00l @0 a0z aoens @081 e Pt Pttt
Open Project =
Userpojects | L | Sanple proects | Muliproects |
[[Name [ Storage path B
BPBACKUP 05042016 C:\Program Fles\Smens\SlepTn7pc
Simmest Srn
e ——
s
.
=
T
i
=
Mudiproects Browse.
Coct | o
» Hoac chon file back up ¢ vi tri da Iu
T SOAATIC Manager - [BACK 2016 - C:\Prog Siemen Backu3) T D B D B R o S a
Bp File Edt InsertPLC View Options Window Help
D 296 L @ d|o %) % omes Y
'S B9 BACK UP 14042016 Syetem dsa 0810 oS e F=Y0] e ot Uz FhE] GFoR area GFeI0 Sroi F
S SMATC3000N1) g3 FCs oFe oFes @ ar2 afs afc afcs @ @7 @8 @ty =) &
gl 8 = £2 = 2 3 o2 o= I o= S o 4
@ S7Pegenll)  |g0812 @084 G015 c0817 20818 Pt} @082 G082 G082 o082 o082 2085 o082 <
(@ Souces. {@ 0833 0835 @ 0B3% @083 @087 @ 0872 @ D873 @087 @ D875 @ 0B76. @ D877 @ 0BT @087 <
@ode |08 S o810t Goemm Gosi2 o813 aoeie p=eeen pegny Py
Browse =
B || e e
e =
Uset pojects | Libeses | Sample projects | Muliproects | Libaris: [
e = ” L sk | Sangle pojects:
(BPBACKUP 05042016 C:\Progiam Fies\Siemens\StepP\sTprc B Popanbala & Mo r
|Bpbock o 11042016 CAProggam Fies\Semene\StepsTe @1 s User it | s | Sonplepoecs | Mot |
(BPback up 11042016 D:\Step? 5 5\back_wp._ @ L Windows.
(BPBACKUP 14042016 C:\Program Files\Siemens\StepP\s7prc. | & s LocalDisk (D) Storage p
C\Proggam Fles\Siemens\StepT\s7orc 3 Bback up 11.04... D:\Step? 55\back_up._
T
ey
=
o
s
=

ox Cancel Heo |

> Hoic click vao file s& xuat hién cac project di mé gan nhat, chon file back up gan

nhét
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%

k k3]

| BO(FIE) £dt Insent PLC View Options Vindow Help

0 New. CtiteN ~Y V@ BEM W

{51 NewProject vizara.. Goe% =5 G oo Ger G G G G0 L Gei i r
o G0 @Fc @i S arc a3 @ @Fcs SFcs S @i Pt et s
5 Pt prcn SFco SF G S Pt SFcis G afcnz @i G081 €
Clese @0815 G081 ©0817 @081 ©0813 o080 @082t G082 @083 @082 G085 Qo €
Matproject 5 a0e% @08y o083 aoen oo @073 a0 o087 @087 @ 0877 o0E7E @087 <

S0 a0z @0en3 Soeie Pt Pt Pt

57 Memory Card »
Memery Card File »
Save s, cutes

Manage...

Archive...
Retrieve..

print »
Page Setup...

1 BACK UP 14-04-2016 (Project) - C:\..\Step\s7proj\Back u.3

2back up 11-04-2016 (Project) -~ DAStepT 5.5\back_up_

3 back up 11-04-2016 (Project) epT\Tprof\back u 2

4 BACK UP 05-04-2016 (Project) - epT\Tproj\Back u L

Eit AF

T

> Sau khi mo file back up, thuc hién monitor kiém tra file co dting chuwong trinh cta

hé thong

B Fue Ean insen PLC view Opvens vina:

A o — Y =1+ 1L
I

4.5. Copy chwong trinh PLC( file back up gin nhit)
> Click vao “file” hodc xem trén thanh cong cu( ving khoanh tron) dé xem dudng

dan chuong trinh da luu
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> Sau d6 m¢ file theo duwong dan trong mdy tinh sau

& » Computer » Local Disk(C) » >[4 [ s

SO

Organize v Sharewith v Bum  New folder

e Name Date modified Type size
B Desktop i el 1/20/2016 1035 PM  File folder
8 Downloads b inetpub 1/20/2016 10:43PM  File folder
“El Recent Plac i Intel 1/20/201610:38 PM  File folder
7/14/20099:37 AM _ File folder
4 Libraries 1/23/20163:00 AM__ File folder
[ Documents te created: 7/14/2009 9:37 AM
& Music Size: larger than 1.53 GB =
Folders: Business Objects, CMAK, Common Files, DVD Maker, ...

Ui Windows

B videos

«@ Homegroup

P=
&8} DVD RW Drive (E) W
= PHILIPS2015 (F)

S Network 4

> Chon theo duong dan thu muc: Local Disk(C)>program

Files>Siemens>Step7>S7proj

» Program Files » Siemer

ary > Share R

Size

il Recent Places

S Libcaries

«@ Homegroup

= Computer
& Local Disk ()
n Local Disk (©)
W Drive (€)W
= PHILIPS2015 ()

@ rietwork

EEEEEEEEREERERRERE
9549

srwRT 1/20/2016 11:50 M

> Sau khi m& S7proj s& xuat hién cac file da back up
-—

@ » Compiter > Local DisE(C9)\» Program Files . Siemens b Step? b STProj b = |l s
Organize + g Open Includeinlibrary > Sharewith v Bum  New folder
e Name . Date modified Type size
B Desktop _ONLoooL 3/15/2016 747 PM  File folder
{18 Downloads & 008 4/4/2016212PM  File folder
% Recent Places & a 1/25/2016 1006 PM  File folder
i Backu1 4/5/2016614PM  File folder
9 Libraries Ui backu2 471172016624 PM__ File folder
[3) Documents ) Backu3 File folder
& Music & Back up_ ores) File folder
i Moi 0404 Opth i newwindow File folder
i s7_pro1 Share with s | Filefolder e
& s7.pro2 Restore previous versions File folder
& Homegroup i uplosd 1 Include infibrary » | Fiteforder

4 vaip_bac B Them vio tiptin nén File folder
8 Computer Ul proiioipre |G Thém vao "Back u 3ar" PRO File ke
& Local Disk (C:) B nen B
s Local Disk =
&8 oV RW Drive €)W
= PHILIPS2015 (F) Sedto *

Nén vao "Back_u_3.rar” va email

@ etwork &

Create shortcut
Delete
Rename

Properties

> Dé copy moét file can giai nén thanh thu muc “.rar” sau d6 thyuc hién copy binh

thuong
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o~
@\J" J » Computer » Local Disk (C:) » Program Files » Siemens b Step? » STProj »

Organize v @ Open v Bum  Newfolder

%X Favorites Name Date modified Type Size
B Desktop _ONLOOOL I15/2016 74T PM  File folder
&8 Downloads 0404 4/4/2016 2:12 PM File folder
% Recent Places al 1/25/201610:06 PM  File folder
b Back_y 4/5/2016 6:14 PM File folder
4 Libraries )i back_y File folder
¥ Documents Back_L File folder
& Music Back_up_ File folder
&) Pictures b Moi_0404 File folder
B videos )i S7_Prol File folder
. §7.Pro2 File folder
@ Homegroup upload_1 File folder =
Vsip_bac File folder
/8 Computer B Back u3 4/14/201612:15AM _ Tap tin nén WinRAR 301 KB
& Local Disk (C:) ] projiD.pro 2451208 AM  PRO Fill 1KB

Type: Tép tin nén WinRAR
e: 300 KB
Date modified: 4/14/201612:15 AM

(s Local Disk ()
&3 DVD RW Drive (E) W
s PHILIPS2015 (F:)

€ Network

> Sau khi copy ta c6 thé Iuu thir ra desktop va mo lai file dé kiém tra

Browse =
= I
e | o) A Moot g
Name_ | Storage path = ] Windows Defender = Mukiprojects:
Bp 0ana C:\Program Files\Siemens\Step7\s7prc| 4 Windows Jounal User projects | Libraries | Sample projects | Multiprojects |
a1 C:\Program Files\Siemens\Step7\s7prc, BN Windows Mad
S e .
BACK UP 04042016 C\Program Fies\Siemens\Step7s7pic 4 Vrdone s Hame T Sioiage pain
| BP BACK UP 04.04-2016 D:\New folder\Back_up_ =, R ) (@ BACK UP 14. F\Back_u_3
BPeACK UP 05042016 C\Program Files\Siemens\Step7As7prc B e T Phes
HOErEe Do & 4 Ve o
e DL . &1 v
== 3. {0
e = B VD AW Drive () WinCC V7.2
z
b oo ) 5
Muliprojects: Bicwes. “ Lighting Solution 21
=] 22T
e
Cancel Help. I =1
R oy e 4
2R = |
e,
= =

4.6. Download chwong trinh xuéng CPU

» Sau khi m¢é mot file back up hoac file chuong trinh chinh ( chi down load trong
truong hgp chuong trinh chay trong CPU khong dting hodc chuong trinh da chinh
sua)

» Click vao bié tuong download trén thanh cong cu, chon ok dé thuc hién

Iy SHARTIC Manages - TBACK UP 14.04.2016 - CiProgram Fies\Siement! StepT s7peo Ba

e
D& 8 [} <o Frer > ~|% %@ BED N
T o T e =
Swacuan g o ars S Bfe  omws  omu  are gk arr B ows  gem o
o o ome Bem  She  ofm ot pom g Bms  Bem Smw o oow o ¢
oo S Swe B Bow  aww G Bom  Gon Gme  aws  awn  aus  aws o
o G owx  auw o gwn  amp  ams  awn  ams  Bws  own  ame  ams ¢
oo Sm  Gwm @ som  gem  gwm pew g
ko g ol kit
A S
> ChOH “All”
T AT oy A0 0 08 g S e 3 # -
' Fie-Ed - nsr - PLC Viow - Opins - Vindow:-Help
Copy. = ||
= =% e & & T B3
o oz amm  amu e @me g omw  amw b
iy S ofn  Bnw  oow B Bmon S omw oo H
St S ams  Buw B Sox  omw  oow  gws  aws o
Son o Swn  awm  own  gom  aws  ouwr  gwm  aws g
— Sm  Swm  @wwe  Bem  Gww pew  pwe  ome

‘nser Funcion Block.

f  oea var st omts Doyt to e ”

EE=e|
(o ) Gl b

» Cho download trong khoang 2 phtt
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4.7. Kiém tra ciu hinh Hardware ciia h¢ thong va 15i co ban
> Click vao SIMATIC 300 trén goc trai giao dién chuong trinh, chon tiép

“Hardware” s€ xuat hién giao dién cau hinh HW configure

> Kiém tra thong tin CPU va cac module: click vao “PLC” trén thanh cong cy> chon

Module Infomation

ASiemens\Step\eTproj Back 3]

Ethemet

PROFIBUS

Save Service Data...

=] o v

St ] Modie | Fimse | M sdds | 1adoss [ 0 acdtess | Comme
T[4 S 307 104 [ I
2 [cPusiszor | FER— 1 I
wlli o7 |z
B [men
5
7
0
715
1o
]
922

> Sau d6 xuat hién giao dién thé hién thong tin ciia module: ving khoanh tron thé
hién thong tin hién tai cia module, status:ok => module dang ¢ trag thai binh
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thuong, khong co 18i( néu 16i s& hién thi status: not ok hodc dau™\”), biéu tuong
“Run” => module CPU dang chay. Ngoai ra con mét sé thong tin vé 13i, thong tin

vé chung loat, vi tri...

St Va7 Bk U 3]

U SMATIC Marager = (BACK UP 404
e Ean P view ©

[SIMATIC 30001)1) (Cor - BACKUP 14-04-2016]

A N =

PROFIBUS(: D mastersytem (1

o

3 Qe
W orsocze

ALY = ‘

W orsocsy
W ons0csy

e Information - CPU315-2 0P
Pan: [GETK UP 1408 2016 SMATIC S00IXTCE
St

Sysam dartficaton: SHATIC 200

Grder o/ Doscrotion | Componnt Venen
GESTIS2AHTE0ABD  Hachare 5

Foware V3alo
Boct Losder Frmare exsansen A3z
o pon

> Théng tin cua bién tan

SMATIC Manager )

L3
B Insert_PLC_ View-Options etp
D @ o E W@ [emes  C% W@ BEMD W
&) e Fraavre oumszor
]
e MATIC 30000)) (€ ) -~ BAGK UP 14.04.2016)
L Insen PLC Ve findow _ Help
D B S e DO

o

=y o
@] o) wicromasTER ¢
s @ _0PID. Ouce Nuenber /Desigraion | tAddess | 0Addess | Conment
ils lopew. 2720 70 5 T T tosens 2
P = 0w 2720 PO [ [ |
T T I I

|

Ste [ vaieba sd 0%

[ = ™S

> Truong hop CPU hoidc Module bi 18i s& hién thi céc thong tin nhu sau:
+ Kiém tra CPU vj tri dudi ta MIMIC c6 hién thi dén bao 15i khong? Truong hop

16i dén SF hoic BF s& sang mau do:
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+ Sau d6 kiém tra thong tin tir CPU dén tit ca cic module trén phin mém nhu phan
kiém tra thong tin ( PLC/Module Information/Diagnostic Buffer)

> Néu xay ra 16i CPU thi s& c6 cac thong tin nhu sau: Status hién thi “ Error”,
“Stop”

> Thong thudng cac 151 xay ra 1a 16 truyén thong( cac tram Slave nhu bién tan) dan
téi CPU béo 151, 16i ctia cac module vao ra, IM,.... Co thé do duong day, nguén,. ..

> Trudng hop 13i truyén thong nhu sau:

> Kiém tra dong thong tin “status” bén dudi s& bao trang thai CPU:
+ Module available and ok : CPU dang binh thuong khong 16i
+ Error LED (SF) : 16i phan ciig hay mém ¢ giao dién profibus.
+ Fault LED ( BUSIF): Li truyén thong

> Sau d6 click vao Diagnostic Buffer s& hién thi thong tin cu thé cua 151 dang gap:

» Truong hop trén s€ c6 cac thong tin & dong “Detais on Event”:
+ Distributed I/Os: Station Failure => 15i tram
+ Adress of the affected DP slave : station number: 6 => dia chi DP 13i tram s 6
+ DP master system ID: 1 => ID tram DP chu vi tri 1
+ Va céc thong tin khac biéu thi dia chi vao tram t& DP slave va tram chi DP
master...
» Sau d6 click vao cac tram DP trén giao dién Hardware kiém tra cac tram khac

+ Trudng hop tram DP 15i s& hién thi nhu sau:
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+ Status: \ Module not available: module mét tin hiéu
+ Station: 7 => tram 7( cu thé bién tan vi tri 7 15i)
> Trong trudng hop 13i cac tram khac( module) ta ciing kiém tra twong tu

Vi du: 16i mdule AI8x13 BIT

% Khic phuc 15i :

Kiém tra chwong trinh dang chay da dung chwong trinh gc da hoat dong trude day.
Kiém tra ciu hinh phan ctmg c6 bi thay d6i so v&i ban dau cai dat hodc khai bao trong
chuong trinh c6 sai khac véi thuc té hay khong(vi du : tén module, dia chi module, théng
s6 module.)

Kiém tra ddy cap vi tri dd chuan doan trén phdn mém c6 bi dit, l1ong dau ndi.
Kiém tra CPU hodc cac module c6 bi chép chay, can thay thé.
4.8. Cach Theo D6i Ché P$ Lam Viéc Ciaa Mot PLC, Module Mé Rong

Budc 1 : Vao Hardware trong chwong trinh dang chay

&) SATIC Manager- [Back up B0 86~ Dlondck )
@File Edit Inset PLC View Options Window Help

0@ (8@ 5 BRde %% EE 6| e Y 68 BED N

E8) Back_up 042016

© 0 SMATICI00TN) [k Stalon confiquation 07/25/2016 08425 AM
Morumsaor - R N80 T14303AM  TUMMC

Budre 2: Click chon d6i twong cin kiém tra trong giao dién phan citng

> Kiém tra ché d¢ 1am viéc cia CPU
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- Chon CPU trong giao dién phin ctrng > chon PLC trén thanh cong

cu > chon Module Infomation

Sau d6 s& xuat hién giao dién hién thi cac thong tin ciia CPU

sy
& |[ore SV e@ mEmIw

+ Status: hién thi trang thai, néu module khong bi 18i s& hién thi “OK”,
néu bi 15 s& hién thi “ Error”
+ CPU dang chay s& hién thi “Run” va khi ding s& hién thj “STOP”

> Kiém tra cac module mé rong

- Chon module can kiém tra > PLC > Monitor/Modify

- Sau d6 xuét hién giao dién Monitor/Modify, chon Monitor dé hién thi

trang théi ciia module, néu module hoat dong thi sé& hién thi trang thai
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“ RUNNING” mau xanh, néu module khong hoat dong sé& hién thi
“STOP” mau do.

B W Coni - [SIMATIC 3001101 (Configuration) —~ Back-up 230420161
BN Stton €t lnzert PLC View Options Window Help

DSe® & & e dd @O0 K2

PROFIBUSE) OF mser ystem (1

Grins i e CPU somdcss
o SEz0r
W9 R i e [@09 - X [t formar Siaos vave | weayvove ] =
[ G L — 1)

o

‘ius‘ W [

o |80 59

]

:
S :
z Cru 15 7OF X RowNaEcive |
| £
B

=" S st | -

i o | oo

e A e

L = -

I O1350C24v =
0 TI§ oa0c2sv
e = -

Ot pumber Fimwore | MP1sdcross | 1 oddes: | 0 addss
LA S— (A VATV R
[crusisz0p  [ees7 ais samia a0 [vaa [z
yia Fzaa

PRSI
e T —

A )
jos

Oroczv
lees7 oas0
lées7321-18L00 0AA0
[EES7 321 16100 0840
OrBoCw

- Tuong ty kiém tra v&i cac module khac, co thé quan sat trang thai cia

cac dau vao, dau ra.

W HW Config - [SIMATIC 300(1)(1) (Configuration) -- Back_up_23-04-2016]
O Staton Edt Insen PLC View Options Window Help

DR % & e kO RN

PROFIBUS) DP maser ystem (1)

FUSI520F

Doy format| Situs vae | oty vaue

geE| @i [@Ove0| (g
&y | éw | &8 | éw

|
Erre—

B8 Swusvake || T
% ModiyVoe || T~ 170 Display

@ RUNNING

Heb

i
0 DI350C287

&S] 0 R, TuMMC

WP addoss [ | btess_| @ aess_| Comrd
I I [TUMIMIC
2 T [TU MIMIC
T T

57 3211BLO00AAD
1| f ois0ceer JbES7 321 18L00GARD

- Khi cac dau vao/dau ra c6 tin hi¢u thi s& hién thi trang thai “TRUE”
mau xanh, khi khong c¢6 tin hi¢u sé€ hién thi “FALSE
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' HW Config - [SIMATIC 300(1)1) (Configuration) — Back_up_23-04-2016]
@ Station Edit Inset PLC View Options Window Help

DS+ & e da @D B

\

14 Wcag)
0] s

17 MICH )

bt

PROFIBUS2): DP master system (1)
(76 MicRd)

T wicRol| [@® MICRO! ) MICRO
6u | 69| &9
i e
< o
Oniine via assigned CPU services
ack_up_23-04-2016\SIMATIC 300(1(1)\CPU 315-2DP
- W A IS ey e T Hodty vawe | +
I — [
1 T = N R E‘
I B [BES7 321-1BLO0-0AA0 2|
[ ohsocy s riminaa J
Il EEED [BES7 331-1KF02-04B0 [33]
0] | il
i1 | | -
X Row Not Effective Update Force Symbol with F5
¥ Monitor B Status Value I™ Enable Peripheral Outputs
T~ Modiy 3 Modify Value I~ 1/0 Display
Trigger... —
& e | ® RUNNING
o=l | Do
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Két luan
Sau thoi gian thuc hién dd 4n em d3 thuc hién duoc cac ndi dung chinh gém:
~ Hiéu duoc nhing kién thirc tong quan vé hé thong PLC va phian mém Simatic.
— Nghién ctru, tim hiéu duoc cdu triic cta cac hé thong cong nghé va phan mém diéu
khién ty dong hoa stir dung SCADA.
~ Hiéu duoc cac thanh phan va hé thong diéu khién ty dong tram xir Iy nude thai khu
cong nghiép VSIP Hai Phong str dung hé théng PLC S7-300.
— Khai thac va van hanh hé thong diéu khién sir dung SCADA trong khu coéng nghiép

VSIP Hai Phong.

Trong thoi gian 1am dd 4n em dd nhéan duoc nhiéu sy giup d&, huéng dan tir thiy
Dd Anh Diing va cac thiy c6 trong Khoa Dién — Dién tir, Trudng Dai hoc Quan 1y va
Cong nghé Hai Phong, nhd nhirng didu d6 ma em di hoan thanh duoc dd 4n cua minh.

Em xin trin trong cam on t6i tat ca thdy c6 va cac ban.

Nguoi thuc hién

Vi Van Cong
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Tai liéu tham khao

. Tai liéu huéng dan van hanh SCADA hé théng xtr Iy nuée thai KCN VSIP Hai
Phong cua Cong ty ESCOBA.

. So d0 ban vé& hé thong dién toan bo KCN VSIP Hai Phong.

. Thuyét minh k¥ thuat duy an VSIP Hai Phong ciia Cong Ty Tnhh Vsip Hai Phong
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