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LOIT CAM ON

Thuc tap va lam bao cao 1ot nghiép la mot cong viéc cua moi sinh
vién trudc khi hoan thanh nhiém vu hoc tdp o truong dai hoc. Sau nam nam
hoc tdp dwdi mdi truong Pai hoc Néng nghiép I — Ha Noi, dén nay t6i da
hoan thanh bao cao thuc tap cua minh. Pé hoan thanh bdo cdo thuc tdap (6t
nghiép nay, ngoadi sw né lc ciia bdn than t6i con nhdn dwoc nhiéu sw givip
dé dong vién quy bau tir thdy c6, nguoi than va ban bé. Nhan dip nay:

Téi xin giri 1oi cam on chdn thanh t6i cdc thay c¢é truong Pai hoc
Nong nghiép I — Ha Noi da day dé t6i trong suot khéa hoc. Bdc biét téi xin
cam on thay gido Thac sy Phan Vin Thang dd chi bdo va hwdng dan téi
thuwee hién dé tai nay.

Téi xin chédn thanh cdm on chii Duwong Minh Ti, Dwong Manh Hién
va nhdn vién Céng ty Thiét bi dién Cong nghiép Tam Anh dd tao diéu kién
16t nhdt va giip dé t6i trong qud trinh thuc tp.

Cudi ciing, téi xin chdn thanh cam on nguoi than, ban bé da déng

vién ti trong qud trinh hoan thanh dé tai nay.

Ha Npi, ngay 31 thang 10 nam 2006

Nguwoi thwe hién

Dwong Tudn Linh
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MO DAU

1.  Ditvan @é

Nudc la ngudn tai nguyén thién nhién quy gia, 1a yéu td quan trong
cho su t6n tai va stc khoe cta nhan loai. Dong thoti nd ¢6 vai tro to 1on trong
cac hoat dong sinh hoat, san Xuét cua cong dong. Hién nay su bung n6 dan
sd va phat trién hoat dong san xut thiéu sy quy hoach va dinh huéng ding
dan khong theo nguyén tic phat trién bén viing 1am cho tai nguyén thién
nhién bi khai thac can kiét, moi trudng bi 6 nhiém tram trong. Trong do, su 0
nhiém ngudn nudc sach c¢d anh hudng xau va gy ra nhitng hau qua nghiém
trong dén doi song, strc khoe ciia con ngudi. Mot trong nhitng nguyén nhan
gay nén tinh trang do6 1a nudc thai da khong duoc xur 1y, lam sach trudce khi
dua tro lai moi trudng. Vi vay, xir Iy nude thai di tro thanh van dé mang tinh
thoi sy hét stre bire xtc hién nay, n6 dat ra nhiém vu cho nhirng nguoi lam
vi¢ce trong linh vuc quan ly, hoat dong moi truwong va ky thuat phai céd
chuong trinh hanh dong va bién phap thiét thuc, kip thoi khac phuc, giai
quyét.

Pung trudce van dé cip bach nay, Pang va Nha nudc ta di c6 nhimg
chu truong, chinh sach cu thé nham khac phuc hau qua cua sy 6 nhiém méi
trudng, cai thién va nang cao chat luong doi song nhan dan. Nam trong dinh
huéng phat trién d6, nhiéu nha may va coéng trinh xtr Iy nudc thai di duoc
cai tao, xdy dung va dua vao van hanh. Khong nam ngoai xu huéng chung
ctia viéc tng dung k¥ thuat tu dong hoa va cac nganh san xuat va doi song
viéc ung dung tu dong hoa vao ky thuat moi truong ciing ngay cang dugc
phd bién rong réi. Cac cong trinh, nha may xu ly nudc thai cling can dugc tu
dong hoa dé nang cao nang suat lam viéc, han ché sy anh huong khong tét
dén strc khoe nguoi van hanh do dac thu moi trudong lam viéc.

Xuét phat tu van dé trén, cung véi viéce thuc hién nhiém vu hoc tap cua
nha trudng t6i manh dan tim hiéu nghién ciru vé van dé tu dong héa trong k§
thudt moi truong. Trong qua trinh nghién ctru, t61 c6 tham khao cong nghé
ctia nha may xtr Iy nuéc thai Ha Long - Quang Ninh. T6i nhan thiy trong quy
trinh xir Iy ctia nha may, bé SBR (Sequencing Batch Reactor) la mot cong
trinh xir Iy sinh hoc thudc loai bé hiéu khi mang tinh hién dai, 1a cong trinh
xu ly trung tam cua he théng xtr Iy nude thai cua nha may. Viée tu dong hoa
diéu khién bé SBR dit ra bai toan thiét thyc, c6 kha nang umg dung rong rai
cho cac cong trinh xtr Iy nudc thai sau ndy. Vi vdy, t6i tién hanh thyc hién dé
tai “Nghién ctru thiét ké mo hinh ty dong hoa dicéu khién bé SBR trong
hé thong xir Iy nuwéc thai”.

Trang 4
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2. Muc dich ciia dé tai

Nghién ctru quy trinh cong ngh¢ xtr Iy nudce thai n61 chung va ctia nha
may xur ly nudc thai Ha Long ndi riéng, trong do tp trung nghién ctru hé
thdng bé hiéu khi SBR. Tir 6 nghién ctru, tim hiéu cac qué trinh lam viéc
cua hé thong bé SBR, cac thiét bi tu dong hoa dugc st dung trong hé thong
thue, dé tién toi thiét ké mo hinh, mé phong viéc diéu khién, van hanh bé
SBR.

Nghién clru thiét bi kha lap trinh PLC, lam quen véi viée st dung PLC
S7-200 cua Siemens va ngdn ngir 1ap trinh cho PLC.

3. Noi dung ciia dé tai

Chuong I - Quy trinh cong ngh¢ xir Iy nwée thai sinh hoat, nha
may xir ly nwée thai Ha Long; Bé SBR - doi twgng cia dé tai: gidi thi¢u
cac khai niém vé cong ngh¢ chung xtr Iy nudc thai; nha may xtr Iy nudce thai
Ha Long; khai niém, nhiém vu va yéu cau diéu khién bé SBR.

Chwong II — Phén tich bai toan va 1ap lru do diéu khién bé SBR:
phan tich su hoat dong, lam vi€c cua cac qua trinh, céac thiét bi st dung diéu
khién be, tir do 1ap ra céc luu d6 di€u khién phuc vu cho vi¢c thiét ké mo
hinh.

Chuwong III — PLC thiét bi trung tim cia hé thong tw dong héa
dieu khién bé SBR: gidi thiéu cac khai niém vé b kha 1ap trinh PLC,
nghién ctru, tim hiéu vé PLC S7-200 ctua Siemens.

Chwong IV —Thiét ké mé hinh bé SBR: Tim hiéu cic thiét bi sir
dung trong hé thong thuc té, lya chon thiét bi va thi€t ké moé hinh, mé phéng
qua trinh lam vi¢c cua h¢ thong.

4. Phwong phép va cac buéc tién hanh nghién ciru

Céc phuong phap nghién ctru:

Phuong phap ké thira: ké thira tir cac tai liéu, cong trinh nghién ciru
trude d6 vé hai mang chinh cta dé tai: mdi trudng (cong ngh¢ xur Iy nudce
thai) va tu dong hoa (st dung, lap trinh PLC va céc thiét bi ty dong hoa khac
c6 lién quan).

Phuong phap thuc nghiém kiém chimg: sau khi di xay dung xong co
s& 1y thuyét cua dé tai sé tién hanh thtr nghiém su hoat dong ctia hé thong.

Cac buoc tién hanh nghién ctu la tim hiéu co s& 1y thuyét vé van dé
nghién Cl']fl:l, tién han,h thiét k€ mo hinh, sau d6 thir nghiém sy lam viéc ctua
mo hinh dé dua ra két luan.

Trang 5
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CHUONG I
QUY TRINH CONG NGHE XU LY NUOGC THAI SINH HOAT
NHA MAY XU LY NUGC THAI THANH PHO HA LONG
BE SBR — POI TUQNG CUA PE TAI

1.  Nhirng van dé chung vé xir ly nwée thai
1.1 Mot s6 khai niém co ban trong cong nghé xir Iy nwée thai

1.1.1 Dinh nghia nuwoc thai:

Nuée thai 1a chat long duoc thai ra sau qua trinh sir dung ctia con
nguoi va da bi thay doi tinh chat ban dau cua ching.
1.1.2 Phdn loai:

Nudc thai thuong dugce phan loai theo ngudn goc phat sinh ra ching.

Do cling 14 co s& cho viéc lua chon cac bién phap hodc cong nghé xur ly.
Theo cach phan loai nay ta c6 cac loai nudc sau day:

Nuwoc thdi sinh hoat. 1a nudc thai tr cac khu dan cu, khu vuc hoat
dong thuong mai, cong sd, truong hoc va cac co so tuong tu.

Nuwéde thdi sdn xudt: 13 nude thai tir cac hoat dong san xuét, c6 thé 1a
hoat dong céng nghiép hodc néng nghiép .v.v. O d6 nudc dugc st dung nhur
mot loai nguyén li¢u tho hodc phuong tién dé san xuat.

Nuwéc thdi tw nhién: 13 nuéc (thuong 13 nude mua) tham vao hé thong
cong bang nhiéu cach khac nhau.

Nuwéc thdi dé thi: 13 thuat ngir chung chi chat 16ng trong hé théng
cong thoat ciia mét thanh pho, 1a hon hop cia cac loai nudc thai ké trén.

1.1.3 Thanh phan tinh chét ciia nude thdi:

Thanh phan nudc thai duoc phan tich theo nhitng dic diém vat 1y, hoa
hoc, sinh véat va vi sinh vat.

a) Theo ddc diém vt Iy: cac chét ban trong nude thai duoc chia thanh

e Céc tap chat khong tan & dang lo ling, kich thude 1om, voi kich thude
hat 16n hon 10*mm. Chiing co thé ¢ dang huyén phu, nhi twong hodc
kich thudc 16n nhu gié, vai, gidy, que cui .v.v.

e Céc tap chit ban dang keo voi kich thudc hat trong khoang 10 dén
10°mm.
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e Cic chit ban dang tan c6 kich thudc nho hon 10°mm. Chung cé thé ¢
dang phan tir hodc phan ly thanh ion.

Nuéc thai sinh hoat ¢6 mui hoi thoi kho chju. Khi van chuyén trong
duong_ cong sau khoang 2-6 gio thdy xuét hién mui hydrd sunfua, nudc co
mau sim. Nong do cac chat ban cang cao, nudc thai cang cé mau va cang
thy duc.

b) Theo dic diém héa hoc: nude thai chira cac hop chat hoa hoc dang vo
co tur nudc cép nhu sit, manhé, canxi, silic .v.v. va rat nhiéu chit hiru co
trong sinh hoat. Nudc thai vira xa ra thudng c6 tinh kiém, nhung dan tré nén
c6 tinh axit vi théi rita. Cac chat hitu co trong nudc thai c6 thé xuat xir tir
thuc vat, dong vat. Chét hitu c6 co thé chia thanh cac chat chtra nito (ure,
protéin, amin, axit amin ... ) hodc khong chira nito (md, xa phong,
hydrocacbon, xenluld). Trong nudc thai, cdc chat ban dang v co chiém
khoang 42% c6 phan b chi yéu ¢ dang tan, cac chat ban dang hitu co chiém
58%, c6 phan bd nhiéu ¢ dang keo va khong tan.

¢) Theo ddc diém sinh vt va vi sinh vdt: trong nudc thai co chira nhiéu
loai vi sinh vt nhu ndm men, ndm mdc, tdo, vi khuan, trong do6 co loai vi
khuan gay bénh ta, ly, thuong han ... Nhing loai vi sinh vat nay chu yéu dic
trung cho nudc thai sinh hoat va mot s6 nudc thai san xuat (o mo, nha may
da, len ...).

1.1.4 Cdc théng s6 quan trong cia nwédc thdi:

a) Ham lwong chdt ran: 13 chi tiéu cho phép do gan dung luong bun s&
dugc khtr trong ling so cdp. Ham luong chat ran co trong nudc thai duogc
xac dinh 1a tong chat ran con lai sau khi bay hoi mau nuéc trén bép cach
thity, rdi cho say kho ¢ 103°C.

b) Ham lugng oxy hoa tan (Dissolved oxygen - DO): la chi tiéu quan
trong nhat, khi thai cac chét thai str dung oxy vao ngudn nude, cac qua trinh
oxy hoa ching s& lam giam nong d6 oxy hoa tan trong cac ngudn nudc, de
doa su song cac loai sinh vat song trong nudc.

¢) Nhu cdu oxy sinh héa (Biochemical Oxygen Demand - BOD): 1a chi
tiéu thong dung nhat dé xac dinh mirc d6 6 nhidm cta nudc thai, BOD la
lugng oxy vi sinh vat dé sir dung trong qua trinh oxy hoa cac chét hitu co,
phuong trinh tong quat cia qua trinh do la:
Vi khudn

Chat hitu co + O, > CO, + H,O + té bao méi + san phém ¢ dinh

Trang 7
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d) Nhu cau oxy héa hoc(Chemical Oxygen Demand - COD): 1a chi sb
biéu thi héa ham luong chat hitu co trong nudc thai va mac d6 6 nhiém ciia
nude ty nhién. COD 1a lugng oxy can thiét cho qué trinh oxy héa hoéa hoc
céc chét hitu co trong mau nude thanh CO, va nudc.

e) Cac tac nhan doc hai:

Trihalogenmetan (THM): duoc tao thanh khi cic nguyén t6 hoa ho
trong nhom halogen tic dung véi chat hitu co, bi nghi ngd 13 tac nhin gay
ung thu khi dung clo dé khir tring. Vi vay ngay nay clo dang dan duoc thay
thé trong nhiém vu khir tring nudc.

Cac hop chdt hitu co: ngdy cang tang do qua trinh cong nghiép hoa va
phat trién cong nghé, cé tac dong khong tét dén sinh vat, trong d6 phai ké
dén chat dioxin. Cac hop chét hitu co con cé cac tac nhan khac nhu kim loai
nang, cac hoa chat bao v¢ thuc vat ...

Ngoai ra con phai chi ¥ toi cac thong sd khac nhu chi thi chat lugng
veé v€ sinh cua nudc, ham lugng cac chat dinh dudng (ham luong nito,
photpho, sunfat ...). Nhitng thong s6 v€ chat dinh dudéng anh hudéng dén céc
vi sinh vat song trong nudc, chung la cac tdc nhan quan trong trong qua
trinh xtr Iy nudc thai.

1.2 Quy trinh chung xir ly nwdc thai
1.2.1 Cdac phwong phdp xu Iy nudc thdi:

a) Phuong phap co — Iy hoc:

Phuong phap nay ding dé loai cac chat khong tan va mot phan cic
chat dang keo trong nudc thai. Cac cong trinh xt 1y co hoc bao gdm: song
chin rac, bé léng cat, bé léng, bé vot dau md, bé loc ... Cac chét thé nhu
que, cui, gidy, gié ... dugc gitt lai & song chan rac, cac tap chat khong tan
dang vO co nhu cat soi, gach vd, thuy tinh ... dugc tdch khoéi nudc bé“mg bé
lang cat. Phan 16n cac chat khong tan hitu co duoc giit lai & bé lang céac loai.
Trong d6 nhiing chét co trong luong riéng 16n hon trong trong luong riéng
cta nudc s€ dugc lang xudng day bé, cac chat nhe hon nudc nhu dau, mé lai
ndi 1én mit nude. Sau do, cin lang O day va chit noi trén mit nuée lai duge
gat tap trung lai va tach riéng. Dbi véi cac chit ndi dic trung, tiy thudc ban
chét cua ching c6 thé dung céc bé dic biét nhu bé vot dau, md. Nhing loai
bé nay chi yéu duoc st dung voi nudce thai san xuét.

Phuong phap xtr 1y co hoc thuong chi 1a giai doan xtr 1y so bd trude
khi cho qué trinh xtr 1y sinh hoc. Cac cong trinh co hoc thuong duoc goi 1a
cong trinh xir 1y bac .

Trang 8
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b) Phuong phap hoa hoc va héa ly:

Phuong phap nay chil yéu dugc dung dé xir Iy nudc thai san xuat hodc
xu ly can bun.

Phwong phdp héa hoc: 1a phuong phap st dung cac hoa chat cho vao
nuoc thai, tao phan ung hoa hoc gitta hoa chat cho vao vé&i cac chat ban
trong nude thai. Két qua tao thanh cac chat két tia hodc chit tan nhung
khong doc. Pién hinh cua phuwong phap hoa hoc 1a phuong phap trung hoa
nuée thai chira kiém hodc axit, phuong phap keo tu va phuong phap oxy hoa-
khtr.

Phwong phdap héa ly: cac phuong phap thuong dung la keo tu, hép
thu, hap phu, trich ly, tuyén ndi, bay hoi, c¢6 dic, d6t chay, ozon hoa .

c¢) Phuong phap sinh hoc (sinh hda):

Phuong phap nay sir dung kha ning sdng, hoat dong cta nhitng vi sinh
vat dé phan huy, oxy hoa cac chét ban hitu co trong nudc thai. Pay 1a
phuong phap pho bién va kinh té nhat hién nay. Phuong phap nay co the
duogc tién hanh trong diéu kién tu nhién hodc trong diéu kién nhén tao. Cac
cong trinh xir 1y sinh hoc (trong diéu kién nhan tao) bao gdém: bé loc sinh vat
(biophin), bé lam thoang sinh hoc (aeroten), bé lang dot 11 (trong cac cong
trinh xir Iy nude thai bé lang trong giai doan xir 1y co hoc 13 bé lang dot I, bé
lang trong giai doan xir 1y sinh hoc goi 13 bé ling dot IT) ...

pé qua trinh xur 1y nudc thai duge triét dé, hoan thién va tdi uu, nguoi
ta con phai st dung dén qua trinh xtr 1y khac nhu khir trung, xir 1y cdn, hat
bun. Cac cong trinh xr Iy ctia cac qué trinh ndy bao gdm: bé ty hoai, bé ling
hai vo, bé metanten ... Cac cong trinh xtr 1y sinh hoc duoc goi 1a céng trinh
xtr Iy bac II. Sau cac cong trinh xir Iy bac II, nudc thai qua khu trung va xa
ra nguon. Ngay nay & nhitng nudc phat trién, dé xir 1y triét dé tirc 1a khir nét
cac chat nhu nitrat, photphat, sunfat co trong nudc thai gy ra hién tugng
pht dudng, nd hoa trong nguén nudc ngudi ta con dung cong trinh xtr 1y
bac III.

1.2.2 Qui trinh cong nghé xu Iy nwoc thai:

a) Nguyén tdac va yéu cau xu ly nuoc thai:

Day chuyén cong nghé xtr 1y 1a t6 hop cong trinh, trong d6 nudc thai
dugc xur ly tung budce theo thir tu tdch cac can 1on dén cac cdn nhd, nhiing
chat khong hoa tan dén nhitng chat keo va hoa tan, khau cudi cung la khur
trung.
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Viéc lya chon dy chuyén cong nghé 13 mot bai toan kinh té ki thuat
phtrc tap phu thudc vao nhiéu yéu t6 nhu: thanh phﬁn, tinh chat nude thai,
muirc do can thiét lam sach, cac yéu t6 khac: diéu kién dia phuong, ning
lugng, tinh chat dat dai, dién tich khu xay dung tram xu ly, luu lugng nudc
thai, cong suét ciia ngudn

b) So do tong quat day chuyén cong nghé tram xir 1y nudc thai:

Vé mit tong quat day chuyen cong ngh¢ cia mdt tram xur 1y hoan
chinh ¢6 thé chia lam bén khbi: kho1 xtr Iy co hoc; khdi xir 1y sinh hoc, khéi
khir trung, khoi xir 1y cin. So dd tong quat dugc cho ¢ hinh vé dudi day.

May nghién rac - — — Song chan rac
San phoi cat - — — — Bé lang cat
——————————— Bé lang dot |
|
I
| !
I
I
: Céng trinh X Iy sinh hoe
|
' v
h 4
Céng trinh %0 1y cén - — — o Bé lang lan Il
' !
h 4
Céng trinh lam khé can Mang trén
Bé tiép xic

Hinh 1.1. So do nguyén tic ddy chuyén cong nghé tram xir 1y hoan chinh

Chu thich:

Khoi xi Iy co hoc gom cdc khdu: song chdn rdc, mdy nghién rdc, bé ling cat, san phoi
cat, bé lang dot I

Khoi xir Iy sinh hoc gom khdc khdu: cong trinh xir 1y sinh hoc, bé ldn lan 11

Khoi khir triing gom cdc khdu: méang trén, bé tiép xiic

Khoi xik Iy cqn gom cdc khdu: cong trinh xir Iy cdn, cong trinh lam khé cdan

Puong nét lien — la dwong mede

Duwong nét dut ——* la dwong can
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Tuy nhién, trong qua trinh thiét ké phai hiéu 1a khéng c6 mot so do
mAu nao cé thé ap dung cho nhiéu truong hop ma tuy vao tung truong hop
vo1 nhiing yéu cau, muc dich lam sach nude cu thé, nguoi ta xdy dung day
chuyen xtr Iy nude thai cu thé. Boi véi truong hop tram xur Iy quy mo 16n va
yéu ciu vé sinh cao thi méi sir dung so dd xt 1y nhu trén. Déi véi truong
hop cho phép giam mure d6 xur 1y hodc d6i v6i nhimng tram ¢ cong suét nho,
s0 d0 ¢ thé don gian hon.

2. Nha may xir Iy nwéc thai thanh phd Ha Long
2.1 Mit bing va cac cong trinh xir Iy nwée thai ciia nha may:

Nha may xtr Iy nudc thai thanh phd Ha Long tinh Quang Ninh 13 nha
may xur Iy nudc thai sinh hoat c¢6 tinh hdn hop. Péi véi truong hop cu thé
nay, cac ki su moi trudng qua khao sat, xét nghiém mau nuée ... da dua ra
phuong 4n xtr Iy nudc thai cho nha may gdm cac phuong phap lam sach bang
xir 1y co hoc, xir 1y sinh hoc, & khau cudi ¢6 khir tring va xir 1y can. Cac cong
trinh xir Iy nudc thai ciia nha méay bao gém: cac cong trinh xir 1y co hoc,
cong trinh xtr ly sinh hoc, cong trinh khir trung va xir 1y cén.

2.1.1 Mdt bang nha mdy:

© ©,

Hinhl.2. Mdt bang chung ciia nha mdy

I Nha hanh chinh, diéu khién, kho ... 4 Cum khir tring va xir Iy can
2  BéSBR 5 San phoi biin
3 Cumxuly co hoc va nén bun 6  Holam sach
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1
I P J S
Hinh 1.3. Cum xu ly co hoc, sinh hoc va nén bun
I Bom nuéc thai tir ho chira vao khu xir Iy 6  Bécdn bdng
2 Cika chan rac 7 Bé nén bun 1
3 Mang dan nuéc 8  Bénénbun 2
4 Cira luu lwong 9  BéSBRI
5 Mang lang 10 BéSBR?2

2.1.2 Cac cong trinh xue Iy co hoc:

Cita chan rac: dung dé giit ric va cac tap chat ran co kich thudc 16n
trong nuodc thai. Cua chin rac duogc dit trén mang dan nudc thai vao tram xir
1y. N6 co ciu tao gém cic thanh kim loai tiét dién hinh chit nhat, khoang
cach giira cac thanh 1a 20mm. Thiét bi & ctra chin rac gom c6: mot cam bién
do murc nude, dong co thuc hién viéc ning ha ctra chin rac.

Mdng dan nwéc thai: 1a mang xay bang bétong, l1ong mang c6 nhing
chd 16m xudng lam nhiém vu lang cac tap chit rin (bun, cat ...) co trong
dong nudc thai chay vao bé can bang Nhing tap chat dong lal & chd 16m
duoc xa xudng qua van xa ¢ dudi roi duoc dua dén san phoi bun bang cac
bién phéap co gidi. O trong diy chuyén xtr Iy nudc cia nha may, mang dan
nuéc thai c6 vai tro nhu mot bé lang cua phuong phap xu Iy co hoc. Thiét bi
0 mang dan nudc c6 mot cam bién luu luong, 1am nhiém vu do luu lugng va
béo tin hiéu dé diéu khién hoat dong ctia bom nuée thai.

Bé cdn bang: 1am nhiém vy diéu hoa luu luong nudce trude khi chay
vao bé SBR. O bé cin bang c6 modt mang ling chira nudc ¢ nhiém vu ling
can cua dong nudc thai trude khi vao bé mot 1an nira. Nudc thai d6 vao mang
nay, dﬁy 1én 1di méi tran vao bé can bﬁng nén cac can, léng con lai cua qua
trinh trudc tu lai & mang khong d6 vao bé. Thiét bi & bé can bang c6 mot cam
bién do muirc nudc.
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2.1.3 Cac cong trinh xu Iy sinh hoc:

Bé SBR (Sequencing Batch Reactor): thudc nhom bé st dung phuong
phap xtr 1y hiéu khi thyc hién cac chirc nang: aeroten (dao, khudy tao diéu
kién vi sinh vat tiép xtic voi oxy dé 1am nhiém vu oxy hoa cac tap chit trong
nude thai) ling 1an hai, nén bun cing trong mot bé theo thir ty timg me, lién
tiép thanh chudi cac chu ky.

Trong day chuyen xu Iy nude, co 2 bé SBR glong nhau, lam viéc so le.
Céc thiét bi c6 trong mdi bé 1a: 2 may khudy, cam bién do mirc, cam bién do
luu lugng (bun), cam bién do d6 hoa tan cua oxy, m0t bom lam nhi¢m vu hut
bun.

Ho lam sach: 13 noi tiép nhan nudc thai dd qua qua trinh xu 1y sinh
hoc tir bé SBR. HO 1am sach gé)m 2 hé 16n, mdi ho duogc ngan lam ba 6 nhung
thong nhau, gitta cic 6 ¢6 ludi chan rac. Nudc da qua xir 1y s& & ddy mot
thoi gian dai nham muyc dich xa 1y triét dé va kiém dinh chét luong nudc thai
trudce khi xa ra moi truong.

2.1.4 Cac cong trinh khw trung va xue ly can:

Bé nén bun: 1a bé hinh try, c6 day hinh con, 1am nhiém vu nén bun
bang phuong phap trong luc, bun lang & trong bé SBR s& dugc bom hit bun
bom vao be nay, dugc nén dé dat mot d co dic nhat dinh. Cac thiét bi & bé
nén bun gdm mdt bom hut bun dung dé dua bun sang bé khir tring.

Bé khir trung: Bé khtr trung 1am nhiém vu xir 1y cin (bun) 1am sach
bun bang dung dich véi sita. Uu diém ctia phuong phap 1am sach bun bang
voi sita 1a voi sita 1a nguyén liéu ré, dé kiém, khong doc hai. Cac thiét bj & bé
khir tring gom c6: 2 dong co gin canh quat, cam bién do d6 pH, mot may
bom lam nhiém vu bom dung dich voi sita, va bom hut bun sau khi da xu ly
ra ngoai dé dua dén san phoi bun.
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Mot so hinh dnh vé nha may xir ly nwdc thai:

Hinh 1.5. Mdng ling

Hinh 1.7. Bé SBR 56 2

"

Hinh 1.8. Béng co ciia may khudy & bé Hinh 1.9. Sin phoi bin
SBR
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2.2 Quy trinh xir ly nwdc thai cua nha may:

2.2.1 So dé quy trinh céng nghé xir Iy:

Nguyén tic ma cong nghé xtr Iy nudc thai cia nha may tién hanh thuc
hién bao gém cac qué trinh xir Iy co hoc, sau d6 nudc thai duoc xir 1y sinh
hoc, phan nudc dugc xir Iy dugc thai ra moi truong con phan bun dong lai
trong qua trinh xir 1y sinh hoc dugc dua di xtr Iy ¢ qua trinh xu 1y cin dé san
xut phan bon.

Nuére da xur ly thai ra

X0 ly co hoe méi trudng

Y

X Iy sinhhoc =P

v

Xir ly can g

Bun da x0 ly dua di
lam phan bén

Hinh 1.10. Nguyén tic xir Iy nwée thai cia nha mdy

Tl nguyén tic trén cu thé hoa thanh cac budc thuc hién quy trinh xtr
Iy nudce thai ciia nha may duoc trinh bay ¢ so do dudi:

Xa ra moi
trwong

Gan nuéc

Nuéce thai (—p»| Chanrac | Langcat —p»| Khudy =P Lingbun —» trong

Kh trung
bun

Nén bun =P» = Phoi khd

Hinh 1.11. Cac budc xu ly nudc thai

Duéi day 1a cac cong trinh xur 1y nudce thai ctia nha may thuc hién cac
budc xtr ly nudc thai:

. Clra chan Méang dan Clra luu N Bé can 2 Hb lam
Nuéc thai =P rac — nfc’)c —- T = Mang lang =P béng 1 BE SBR P sach
PO Bé khir
B& nén bun = triing

Hinh 1.12. Céc céng trinh cia ddy chuyén xir Iy nudc thdi
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2.2.2 Quy trinh xu [y:

Nudc thai ciia thanh phé Ha Long theo cac duong thoat do vao cac hd
ga, tr ho ga theo cac duong ong cong dan dén hé chira nudc thai ctia nha
may. Tu day, nudc thai duge bom vao ctra chan rac.

O cua chin rac, rac thai ¢ kich thude 1én (16n hon so véi khe cia
song chin rac — 20mm) dugc chin lai, con nude thai theo mang dan nuéc
chay qua cura luu lugng, mang lang va db vao bé can bang O trude song
chan rac c¢6 lip mot cam bién mirc nude LV1. Khi cam bién mirc bao nude &
mure cao PLC s& dua tin hiéu dé durng bom B1, dong thot dua tin hiéu ra cho
chay dong co lam quay ctra chin rac vot rac dang o & cira chan rac ra, sau
d6 viéc thu gom rac sé& tién hanh thi cong. Pong co ning cira chin rac 1én
1ap trc ha Xuéng khong chd theo murc nudce, con viée khdi dong lai bom Bl
do murc nude quyét dinh.

Mang dan nudc véi cau tao long mang map mé s& thuc hién viéc ling
cac tap chat ran (cat, soi gach nho ...) c6 trong dong nudc thai. Khi khong
¢ nudc trong mang dan, cac van V1, V2, V3 & chd 1om trong long mang s&
mé dé xa cat xudng. Viéc mod cac van nay va thu gom tap chat ran dugc tién
hanh tha cong.

Nudc thai sau khi di qua doan méang dan nuéc s& chiy qua cira luu
luong, & day co lap mot cam bién do luu lugng dong nude FL1. Khi luu
luong nudce thai vuot qua mot gia tri dat trude no s€ cho dung bom B1. Gia
trj dat trude cho FL1 s& ¢6 nhiém vu diéu hoa dong nudc chay vao bé can
bang.

Qua cura luu lugng, nude s€ chay qua mang lang. Mang lang dung dé
thie hién mot 1an nita viéc lang cac tap chat ran trude khi nude cho nudc
chay vao bé can bang. O bé can bang c6 lap cam bién mirc nudc LV2, néu
murc nude trong bé cao dén gid tri dat trude LV2 s& bao cho PLC va PLC s&
xuét tin hiéu ngimg van hanh bom B1.

Pén day, nudc thai s& két thuc dong chay lién tuc, nd s& chay vao bé
SBR theo chu ky cua ting mé 1am viéc ciia bé SBR. Trong nha may c6 2 bé
SBR lam viéc so le nhau. Khi bé nay lam nhiém vu khudy thi bé kia lam
nhiém vu léng, gan nudc, hat bun va nguoc lai. Hai bé SBR lam viéc giéng
nhau, chi hoat dong so le vé thoi gian.

O bé SBR, khi md van V4, nudc tir bé can bang s& chay vao bé SBR.
Viéc mé van dién khi mot chu ky lam viéc cua bé bét dau, con viéc dong van
thue hién khi nuéc & mirc day bé (muc 3) hodc khi hét thoi gian xa nudc vao
bé. Khi mirc nude trong bé SBR & muc 1am viée (muc 2) thi may khudy M1
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s& hoat dong, sau d6 mot thoi gian (khoang 10 phut) may khudy M2 bat dau
hoat dong. Khi mirc oxy trong bé thap thi ca hai may khuay cung hoat dong
(ché @6 dong thot), khi muc oxy trong bé cao thi hai may khudy 1am viéc luan
phién (ché d6 luan phién). Diéu khién che d6 lam vi¢c cua hai may khuay nay
ngudi ta st dung mot cam bién do ndéng d6 oxy DO1 dit trong bé. Viée
khudy nudc nay 1a dé tao diéu kién cho vi sinh vat hiéu khi tiép xtc véi oxy,
oxy hoa cac chit ban trong nudc thai. Sau khi khudy trong mot thoi gian dat
trude, hai may khudy nging hoat dong va nude bé SBR duogc ling trong mot
thoi gian nhat dinh. Thoi gian ling ndy nhdm dé tich nudc va bun trong bé.
Sau khoang thoi gian ling, van V5 bat dau mo dé nude di xtr Iy chay sang
hé 1am sach. Khi muc nudc trong bé & mirc can (murc 1), van V5 khoa lai va
van V6 dugc mo, bom hat bun B2 hat bun di ling xuong o bé SBR sang bé
nén bun. Khi cam bién luu lugng bun FL2 bao d3 hét bun trong éng, van V6
duoc khoa lai.

O bé nén bun, bun dugc nén theo phuong phap trong luc. Sau khi bun
dugc nén, ngudi ta dung bom B4 bom sang bé khir tring, tai day bun duoc
hai may khudy M5 va M6 khudy déu voi dung dich voi sita (dung dich voi
strta dugc bom dinh luong BS bom vao bé), khi do pH cuia hon hop duoc cam
bién do do pH bao da dat gia tri cho phép, bun sé dugc bom B6 bom ra
ngoai va dugc chd dén san phoi bun. Sau d6 bun dugc dua di lam phan bon.

2.2.3 Bé SBR - nhiém vu va yéu cau diéu khién bé

Cong ngh¢ st dung bé SBR 1a mét cong nghé xur ly nudc hién dai,
thuc hién duogc nhiéu chirc nang cua cac cong trinh xur ly sinh hoc khac
trong cung mdt cong trinh xir 1y. N6 cé nhirng vu di€ém sau:

La mot cong trinh xir 1y sinh hoc thuc hién nhiéu chuc nang cua cac
cong trinh xur 1y sinh hoc khac nhu bé aeroten, bé liang 1an II nén tiét kiém
dugc chi phi xay dung, 1§p dat, duong 6ng lién hé gitra cac cong trinh va
khong gian cua nha may xur ly.

St dung bé SBR ¢6 ty 1€ tuan hoan bun rat cao, chét lugng bun tdt ma
khong ton chi phi thiét bi va nang luong dé tuan hoan.

Dleu khién bé SBR 14 nhiém vu cua dé tai nén toi xin phép trinh bay ky
vé& yéu cau cta bé dit ra cho viéc thiét ké hé thong diéu khién.

Van hanh hé thong bé SBR dugc dua trén méot sd bude van hanh tao
thanh mot chu ky. Mot chu ky van hanh hoan chinh cé thé thong thuong tur 4
— 8 gid, mac du vay co thé lwa chon cac chu ky van hanh lau hon tuy theo céc
diéu kién cu thé. Trong trudng hop cu thé, ta chon thdi gian cho chu ky 1am
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viéc ciia bé 1a 4 gid. Mdi chu ky co ban duoc thiét 1ap theo cac budc van
hanh: xa nudc vao bé, khuady, lang, xa nudc ra khéi bé va hat bun ra ngoai.

Bing 1.1. Thoi gian phdn b6 cho cdc céng viéc:

Cac budc van hanh Thoi gian (phit) Phan b6 (%)
Xa nudc vao bé 60 25 %
Khuay 90 38 %
Lang 45 19 %

Xa nuoc ra khoi bé 30 13 %
Hut bun 15 6 %
Tong cong 240 100 %
Bang 1.2. Yéu cau vé s lam viée cua cdc van:

Van bé can bang (V4) Van ctra xa nudc (V6) Van hut bun (V5)
Mo Dong Dong
Dong Mo Dong
Dong Mo/Doéng Mo
Bing 1.3. Yéu cdu vé sy lam viéc ciia mdy khudy:
Piéu kién May khuay sd 1 May khudy s 2
Mic nude trong bé dat | Hoat dong Hoat dong
mic 2
Nong d6 oxy < 2mg/1 Hoat dong Hoat dong

Nong do oxy > 2mg/l

Luan phién lam viéc trong 5 phut
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CHUONG II
PHAN TiCH BAI TOAN VA

LAP LUU PO PIEU KHIEN BE SBR

1.  Phan tich bai toan diéu khién bé SBR
1.1  So d6 bé SBR va cac thiét bj

LV3 Dol Lv4

DO2

V4 M1 M2

i

e =] i
i R SR B it

[ ]
I

l SBR 1

B2

V6 Vo

V3
FL3 l

SBR 2

V8

Hinh 2.1. Céc thiét bi & hai bé SBR

LV Cam bié:n mic FL Cdm bién do leu lwong bin
DO Cam bien do nong do oxy B Bom hut bun ’
M May khuady V Van dong mo duong ong

1.2 Phan tich sy lam vi€c, yéu cau doi véi cac qua trinh va thiet bi

1.2.1 7Bé7 SBR: 1am viéc ché dd so le véi vchu ky lén} ViG::c ctia mot bé 1a 4 gic‘)';
Khi bé SBR 1 lam viéc dugc 2 gio thi bé SBR,Z bat dau lam Vié;c. Ca hai bé
lam viéc theo chu ky 4 gio 1ap di 1ap lai cho dén khi dung hé¢ thong mot cach

cudng buec.

1.2.2 Thoi gian lam viéc cdc qud trinh xik Iy trong bé:

60 90 45' 30 15'
Xa nude vao bé: 60’ xa midora
Khudy: 90 - ' ' o

! uay: Xa nuoc Khuay Lang Hut bun
Lang: 45° vao be /|

9 r 9 * A ,
Xa nuoc ra khoi bé: 30° -
Hat bun: 15° 60 150" 195' 225" 240' t (ph)

Hinh 2.2. Thoi gian mét chu ky lam viéc ciia bé SBR
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Trong chu ky 1am viéc ctia bé ta phai chii y ¢ qua trinh hat bun co
hién tuong: khi da hét thoi gian cua qua trinh hat bun ma van con bun thi
viéc bom hat bun van tiép tuc dién ra tranh hién tuong bun dong lai trong
duong 6ng bi kho va giy tic duong 6ng dan bun. Viéc lap trinh d1eu khién
phai c¢6 su chuan bi cho hi¢n tuong nay. Néu het thdi gian hat bun van con
bun trong duong 6ng thi van phai mo duong 6ng va van hanh bom hut bun
dén khi nao hét bun trong duong dng rdi méi cho chu ky 1am viéc méi ctia bé
bat dau.

1.2.3 Thoi gian xa nwdc vao bé:

Mot chu ky 1am viéc cua bé 1a 4 gi0, thoi gian xa nudce vao bé 1a 1 gio,
hai bé Iam viéc so le nhau 1a 2 gi0, tir @6 ta c¢6 thoi gian xa nudc chung vao
bé nhu sau, n6 thé hi¢n thoi gian xir Iy nudce thai chung cua h¢ thong.

SBR 2

SBR 1

Nu ¢ chay —
vao 2 bé

Hinh 2.3. Chu ky xd nudc vao bé dé xir ly
Nhu vy voi ché do 1am viée so le va cach phan bo thoi gian gitp cho
viéc nudc thai chay vao bé dé xur Iy dugc déu dan theo chu ky 1a 1 gio.
1.2.4 Vanxd nuwdc vio bé (V4, V7):
Céc van nay mo khi bé bat dau lam viéc, dong khi nudc trong bé dat
muc day (murc 3) hodc hét 60’ cho nude vao bé.
1.2.5 Van xd nuéc ra khdi bé (V5. V8):

Cac van ndy lam viéc theo thoi gian, sau khi bé bat dau hoat dong
195°, sau khi m& 30’ thi dong lai hodc khi cadm bién mirc bdo nudc trong bé
dat muc can (muc 1).
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195' —-' |—— 210" ——' -—| I-‘ 30'

| R

Hinh 2.4. Thoi gian lam viéc ciia van xda nude khoi bé
1.2.6 Van déng mé dwong éng dan bun (V6, V9):
Céc van nay bit ddu m& sau khi bé lam viée duoc 225, dong lai sau
khi m¢ 15° hodc khi cam bién do luu lugng bun bao hét bun trong duong
ong. Trong do6 viéc diéu khién van theo tin hi¢u ctia cam bién do luu lugng

bun ¢6 muc wu tién cao hon.
A

— 225" —= 15'

—‘ t (ph)

Hinh 2.5. Chu ky lam viéc cua van hut bun

1.2.7 May khudy:

May khudy lam viéc theo thoi gian, mirc nude va nong do oxy trong
bé. Sau 60° ké tir khi d6 nudc vao bé, dong thoi mic nude & trong bé dat
murc 1am viéc (muc 2) thi may khudy duoc phép lam viéc. Khi ‘nong do oxy
trong bé thap hon 2mg/l, ca hai may khuay cung lam viéc (ché do 1am viéc
dong thoi). Khi ndng do oxy trong bé 16n hon 2mg/l, hai may khudy luan
phién lam viéc trong thoi gian 5° (ché do 1am viéc luan phién).

1.2.8 Bom hut bun:

Bom hut bun lam viéc theo thoi gian va theo luu lugng bun trong
duong 6ng. Sau khi van dudng 6ng hat bun md (sau 225° ké tir khi bat dau
chu ky 1am viéc cua bé) bom dugc phép hoat dong. Bom ngimg 1am viéc sau
15° hodc khi cam bién do luu luong bun bao hét bun trong dudng bng.

Chu y: trong qua trinh van hanh can dam bao sy an toan cho bom hut
bun, cho nén can dit ra cac bién phap ché)ng chay can cho thiét bi trong céc
tinh huong khong c6 bun trong duong ong (van khong mg, khong co bun).
Pé dé phong tinh huong khong mong muén trén toi st dung bién phap tré
(thoi gian 10 gidy), néu khong c6 bun trong duong ong, sau thoi gian tré dat
trudc bom s€ ngirng lam viéc.
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1.3 Kétluan

Qua su phan tich & trén ta nhan théy, dé dam bao cho hoat dong cua
bé dién ra theo dung chu ky, tat ca cac thict bi ctia bé déu lam viéc theo murc
uu tién cao nhat 1a lam viéc theo thoi gian da dat trude cho ting qué trinh.

Chi trir qua trinh hat bun 1am viéc dén khi nao hét bun trong dudng
ong, cac qua trinh 1am viéc du chua dat dén gia tri dat trude theo mirc ma da
hét thoi gian lam viéc cua qua trinh thi cling budc phai ngimg van hanh dé
bé chuyén sang qua trinh xir Iy tiép theo.

2. Luu dd diéu khién va giai thich luu do

Tur phan tich yéu cau, sy 1am viéc cua bé va cac thiét bi ta tién hanh
1ap luu d6 diéu khién cho hé thong, va céc thiét bi van hanh st dung trong hé
thong.

Céc luu d6 goém co:

e Luu dd diéu khién hoat dong cua bé

e Luu d6 diéu khién van xa nudc vao bé:

e Luu do diéu khién may khuay

e Luu d6 diéu khién van xa nudc ra khoi bé
e Luu dd diéu khién van duong dng dan bun
e Luu d diéu khién bom hat bun

Trong d6 luu d6 diéu khién hoat dong cta bé cé vai tro quyét dinh dén
viéc diéu khién h¢ thong. Nhung do mirc d6 di€u khién bai toan diéu khién h¢
théng bé SBR khong qué phuc tap nén viéc lap trinh bang PLC S7-200 tién
hanh theo kiéu lap trinh tuyen tinh, khong can str dung chuong trinh chinh,
chuong trinh con. Vi vdy ta hiéu trong sb cac luu d6 trén, luu do diéu khién
hoat dong cua bé ¢o vai trdo nhu chuong trinh chinh, con cac luu dd con lai
c6 vai tro nhu chuong trinh con.

Tl cac luu d6 nay ta co thé sir dung dé tién hanh 1ap trinh diéu khién
bang PLC, tuy nhién khi 1ap trinh con phai can ctr vao déc diém cua thiét bi
duogc lwa chon sir dung lap dit vao hé thong.
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2.1 Luu d6 hoat dong ciia bé
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Hinh 2.6. Luu dé hoat dong cua bé
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Giai thich luu do6 hoat dong ciia bé:
Khi ta khoi dong h¢ thong thi bé SBR 1 bat dau lam viéc, con bé SBR 2
thi cham hon hai gio mai bat dau lam viéc.
Qua trinh xir Iy nude thai & hai bé dién ra giong nhau lan luot trai qua
cac qua trinh nho:
e Xanudc vao bé (kéo dai trong 60 phit)
e Khudy (kéo dai trong 90 phut)
e Ling (kéo dai trong 45 phut)
e Xanudc ra khoi bé (kéo dai trong 30 phit)
e Hut bun (kéo dai trong 15°)

Néu thoi gian qua trinh hat bun hét nhung bun van chua hét thi van
dugc hut dén khi nao hét bun trong bé va duong ong méi bat dau mét chu ky
lam viéc moi.

Sau khi két thuc mot chu ky lam viéc, néu ta khong cho dimg hoat
dong cua h¢ thong thi chu ky lam viéc duogc 1ap lai.
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2.2 Luwu do diéu khién van xa nwéc vao bé

Bét dau
qua trinh

Xa& nuéc vao bé

Théi gian < 60’

Nuwée trong bé
dat mie day

A

h 4

Pong van

Két thic

qua trinh
xa nudce vao bé

Hinh 2.7. Luu do diéu khién van dwong ong xa nwdc vao bé

Giai thich luu d6 diéu khién van déong mé dwong ong xa nuwéc vao bé:

Khi hé théng cho phép qua trinh x4 nudc vao bé bat dau thyc hién, van
duong 6ng dugec mé dé xa nudc vao bé. Van s& van duoc md va chi bi dong
lai cho dén khi hét thoi gian lam viée ctia giai doan nay (60 phat) hodc nudc
trong bé dat mic day. Trong d6 néu nudc trong bé dat muc day trudc 60
phut thi két thic qué trinh xa nude vao bé, néu hét 60 phit ma nudc trong bé
van chua dat mac day thi qua trinh x4 nudc vao bé budc phai két thiuc dé
khong anh hudng dén cac qua trinh sau.
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2.3 Luwu d6 diéu khién may khuiy
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Hinh 2.8. Luu d6 diéu khién may khudy
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Giai thich luu d6 diéu khién may khuiy:

Khi hé théng cho phép qua trinh khudy bat du thyc hién. Viéc dau
tién 14 h¢ thong kiém tra nudc trong bé da dat mic lam vi¢c hay chua, néu
chua thi khong cho may khuay lam viéc.

Khi chac chan nudc trong bé da ¢ mirc 1am viéc thi hé théng s& kiém
tra ndng d6 oxy hoa tan trong nudc c6 nhoé hon 2mg/1 hay khong. Neu nong
d6 oxy nho hon thi cho phép ca hai may khudy cung hoat dong. Néu nong do
oxy hoa tan l16n hon 2mg/l thi cho phep 2 may khudy lam viéc & ché do luan
phién, mdi may lam viéc luan phién trong 5 phat. Khi hét thoi gian lam viéc
cia qué trinh khudy (90 phut) thi dimg hoat dong cua may khudy, két thuc
qua trinh khuay.

Trang 28



Bdo cdo thuc tdp tot nghiép Duwong Tudn Linh — TPH K47

2.4 Luwu do dieu khién van xa nwéc ra khoi bé

Bat dau
qua trinh
Xa nwéc ra khoi bé

a Y

Mé& van

Théi gian < 30

Nuoc trong bé
dat mirc can

h 4
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Hinh 2.9. Luu d6 diéu khién van déng mé dwong ong xa nudc ra khoi bé

Giai thich lwu d6 diéu khién van dong mé duong o ong X4 nuwéc ra bé:

Khi hé théng cho phép qua trinh x4 nudc ra khoi bé bat dau thyc hién,
van duong 6ng dugc md dé xa nude ra bé. Van s& van duge md va chi bi
dong lai cho dén khi hét thoi gian lam viéc cua giai doan nay (30 phut) hodac
nuée trong bé dat mirc can. Trong d6 néu nudc trong bé dat murc can trudc
30 phat thi két thac qua trinh xa nude ra khoi bé, néu hét 30 phit ma nudc
trong bé vin chua dat mic can thi qua trinh xa nudc ra khoi bé budc phai két
thuc dé khong anh huong dén cac qua trinh sau.
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2.5 Luwu d6 diéu khién van dwong 6ng din bun

Bat dau qua trinh
hat bun
|-

Thé&i gian > 15'
d

Pong van

h 4
Két thuc
qua trinh hat ban

Hinh 2.10. Luru d6 diéu khién van déng mo dwong ong dan bin

Giai thich lwu d6 diéu khién van d6ng mé dwong 6ng din bun:
’ Khi hé théng cho phép qué trinh hiit bun bat dau thyc hién, van duong
ong dan bun dugc mé.
Khi van con bun trong dudng ong thi van dugc m¢ lién tuc, cho du
thot gian ciia qua trinh hut bun da hét. Khi hét bun van s€ dugc dong lai.
Trong truong hop bun trong dudng ong hét truéc 15 phit cua qua
trinh, thi dén khi hét han 15 phat van duong dng méi duoc dong lai.
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2.6 Luwu d6 diéu khién bom hit bun
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Y
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Hinh 2.11. Luu dé diéu khién bom hit bin
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Giai thich lwu do6 diéu khién bom hat bun:

Khi hé théng cho phép qua trinh hat bun bat dau thyc hién, bom hut
bun dugc khéi dong.

Néu c6 bun trong dudng ong, van duong 6ng dan bun mo thi bom hut
bun dugc phép lam viéc. Bom s& 1am viéc lién tuc dén khi nao hét bun thi
ngimg 1am viée sau thoi gian tré 1a 10 gidy (thoi gian 10 gidy nay dé dam
bao bun hét thuc sy, va thoi gian nay 13 thoi gian chay can cho phép).

Néu thoi gian cta qua trinh hat bun (15 phat) hét nhung van con bun
trong duong ong, bom hut bun dang lam viéc thi trang thai lam viéc cia bom
van dugc duy tri dén khi hét bun mai ngung.

Trong qua trinh hut bun, néu van bi déng lai, bom hit bun s& nging
hoat dong ngay lap tic.

Néu bom ngung lam viéc nhung thoi gian qua trinh hat bun (15 phat)
chua hét thi hé thong tiép tuc kiém tra xem con bun trong duong 6ng hay
khong, van c6 mo khong dé sén sang néu phat hién bun trong dudng ong sé
cho phép bom hut bun lam viéc tro lai.

Khi khong c6 bun trong duong dng dong thoi hét thoi gian cia qua
trinh huat bun thi két thuc qué trinh hat bun va bat dau 1ap lai chu ky lam vi¢c
moi.
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CHUONG III
PLC THIET BI TRUNG TAM CUA HE THONG
TU PONG HOA PIEU KHIEN BE SBR

1.  Giéi thiéu chung vé PLC
1.1  So lwoge vé sy phat trién cia PLC

Vao nhitng ndm 60 cua thé ky XX, cac hé théng diéu khién san xuét luc
bay gid con s dung rat nhidu role. Cac hé théng nay rat cong kénh, co
nhimg hé thong str dung hang tram tham chi hang ngan cac role diéu khién.
Su két ndi gitra cac role voi s6 lugng 16n nhu vay 1am hé thong tré nén phuc
tap, tiéu tdn nhiéu dién nang, kha ndng dap Umg tac vu cham chap, thao tac
van hanh bang tay, do tin cdy thdp va rd rang nhiing hé théng nay doi hoi
nhiéu cong stc va thoi gian khi mudn thay thé sita chira mot tac vu nao do.
Cac quy trinh chan doan 18i hay lap trinh méi voi co so dai s6 Boolean cho
cac hé théng nay 1a mot canh cura bi 4n ddi voi nhitng k¥ su cong nghe lac
bay gi0. Trong khi do, viéc san xudt cac san pham doi hoi viéc nang cap, thay
d6i hé théng diéu khién ngay cang thudng xuyén, nhanh chong thi cach diéu
khién cii khong thé dap tmg dugc. Luc do, nhu cau Ve mot hé théng diéu
khién ma céc phan tir diéu khién vira c6 thé duoc két ndi riéng ré vira co the
cung nhau thyc hién mét chuong trinh diéu khién duoc dit ra. Khai niém vé
mot “bd didu khién mdi” ma véi nd cac ky su ¢ thé 1ap trinh mot cach dé
dang, tudi tho lam viée ctia nod phai lau dai, chiu duoc su khéc nghiét trong
mdi truong cong nghiép va cac chuong trinh diéu khién c6 thé thay doi mot
cach nhanh chéng da xuét hién. Giai phap cho né 1a sir dung mot k¥ thuat 1ap
trinh trong d6 ngudi ta thay thé cac bd phan co khi bang cac thiét bi ban dan
(solid-state).

Pén nhitng nim can cudi thap nién 60, khai niém diéu khién so
(Number Control - NC) dé dugc biét dén nhu mot ctru canh khi nang cap cac
hé théng diéu khién. Nam 1968, Richard Morley sang tao y tuwong PLC cho
General Motor. Tiép d6, hing Bedford da dé xuat ra thiét bi diéu khién sb
kiéu médun (Modular Digital Controller - MODICON) dé phuc vu cho
nganh san xuat 6t6 cua Hoa Ky. Cung luc dé, cac ~cong ty khac dé dua ra ké
hoach diéu khién bang may tinh ma mot trong sé d6 dwa trén PDP-8. Két
qua la b0 MODICON 084 ra doi da mang lai cho thé gio1 b PLC duogc
thuong mai hoa dau tién (nim 1969). Tuy nhién vao nhitng nim dau cia thap
nién 70, ung dung PLC duoc biét dén nhu mot thiét bi diéu khién tu dong
héa qua trinh cao cdp va xa xi. Cac hé théng diéu khién c6 dung PLC chi
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danh riéng cho cic cong ty 16n c6 ning luc tai chinh manh thudc cap quéc
gia quan ly nhu trong cac linh vyc tai chinh, quan sy, hang khong va linh
vuc diéu khién khong gian.

Su tién bd vuot bac cua cong nghé ché tao linh kién dién tu, vat ly chat
ran, vat 1y ban dan va cac phat minh thudc vé linh vuc nay da thuc déy, tao su
thang du san pham va dap ung gan nhu tirc thoi cac don dat hang 16n trong
nganh ché tao cic san pham linh kién dién tir. Thi truong nay ludn ting
truong theo cp s6 nhan. Cac nganh khoa hoc k¥ thuat va cac nganh khac c6
nén tang san pham phat trién dua trén cac linh kién dién tir co ban ludén dugc
thira hudng nhitng thanh qua k¥ thuat cao va linh kién wu viét nhat do cong
nghé nay mang lai. Do viy, cling voi sy phat trién ctia ky thuat dién tir noi
chung va k¥ thuét vi xtr 1y néi riéng, PLC ngdy cang trd nén phat trién. Nam
1974, PLC di sir dung nhiéu bo vi xir 1y nhu mach dinh thoi gian, bo dém.
Pén nam 1977, PLC d3 dung dén vi xu 1y.

Nam 1973, kha ning truyén thong ctia PLC bit dau xuét hién, hé
thdng truyén thong dau tién 1a Modicon’s Modbus. Trong hé théng truyén
thong nay, PLC c6 thé “n6i chuyén” (trao doi thong tin) voi PLC khac hoic
ra 1énh cho cac co cdu chap hanh & xa chung va toi nam 1985, ngudi ta da
thanh 1ap dugc mang PLC. Ching co thé gtri hoac nhan céc tin hiéu dién ap
tor d6 mo ra kha nang xur ly céc tin hiéu tuong tu.

Trong thoi ky dau, do su thiéu chuin héa di ddi véi viec cong ngh¢
thay doi lién tuc lam cho viéc truyén thong cua PLC c6 sy khong tuong thich
giita giao thirc truyén thong va mang truyén thong vat ly. Trong thap ky 80,
cong ty General Motor c6 gang chuan hoéa giao thirc truyén thong cho ra doi
giao thuc ty dong hoa san xudt (Manufacturing Automation Protocol -
MAP). Cuing thoi gian nay, viéc 1ap trinh cho PLC dugc tién hanh & trén may
tinh c4 nhéan thay vi viéc 1ap trinh trén céc thiét bi chuyén dung, kich thudc
cua PLC cling dugc giam bét, ngay nay PLC nho nhat c6 kich thudc chi
bang mdt role diéu khién don.

Vao thap nién 90, nguoi ta giam dan viée gidi thiéu nhitng giao thuc
ma&i ma tap trung di vao hién dai hoa va chuan hoa vé mit vat 1y ciia cac giao
thirc truyen thong dua trén nhiing giao thirc truyén thong da co tir thap nién
80. Két qua 1a nam 1992, chuan IEC 61131 ra doi. Ngay nay, chuan giao
thirc méi nhét 1a IEC 1131 — 3 di ¢ gang hop nhat ngdn ngit 1ap trinh PLC
vao mot chuan qudc té.

Ngay nay, PLC da tr6 nén phd bién, ngay cang phat trién, hoan thién
ve phan ciing 1an phan mém, va dugc tng dung rong réi khong chi trong linh
vuc ché tao san xuat nhu muyc dich ra doi ban dau ma réng ra ¢ moi linh vuc
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clia san xudt, doi song cua con ngudi. Trén thé gidi PLC khong con don
thuan 1a mot thiét bi dién tor cong nghiép ma di trd thanh mot thr hang hoa
hét strc da dang vé mau ma, kiéu dang, chirc nang dap tng moi nhu cau vé
diéu khién logic & cac mirc tmg dung khac nhau. PLC duoc ché tao, san xuat,
cung cdp boi nhiéu hang 16n trén thé giéi nhu: Siemens, Rockwell
Automation, Schneider, Mitsubishi, Omron ... O Viét Nam, PLC di xuét
hién dugc 10 nam, va ngay cang hién dién nhiéu hon trong cac nganh san
xuét, gop phan khong nho vao qua trinh cong nghiép hoa, hién dai hoa nudc
nha. Cac tap doan 16n cung cip PLC déu c6 mit ¢ thi trudng Viét Nam. Ho
khong chi cung cdp cac mit hang PLC cung céc thiét bi khac ma con dau tu
vao linh vuc ddo tao nham thuc hién tdt chién lugc kinh doanh ctia minh.

1.2 Khai niém vé PLC

PLC 1a tén viét tat cuia Programmable Logic Controller c6 nghia 1a Bo
diéu khién logic kha 1ap trinh (Iap trinh dugc). N6 1a mot cum tir chi dén tat
ca cac linh kién, thiét bi, hay mot nhom san phém nao do két hop lai, nhitng
thiét bi nay duoc lap trinh tudn thu cac tac vu logic dé tao nén mot hé théng
diéu khién ban tu dong hoac thuan tu dong.

CAu trac cia PLC bao gém bd xir Iy trung tdm, bd nhd, cac bod xur 1y
vao/ra, cac bo xur 1y todn hoc va céac thanh phén khéc tuong tu nhu mot may
tinh c4 nhan nhung duoc ché tao dic thu thich nghi khi sir dung trong van
hanh cua moi trudong cong nghiép.

bac trung cua PLC 1a kha nang c6 thé 1ap trinh duogc, chi s6 IP & dai
quy dinh cho phép PLC hoat dong trong moéi truong khic nghiét cong
nghiép, yéu t6 bén viing thich nghi, d6 tin cdy, ty 1& hu hong rat thap, thay
thé va hiéu chinh chuong trinh dé dang, kha niang nang cap cac thiét bi ngoai
vi hay mo rong s6 luong cong vao/ra duoc dap tng tiy nghi trong kha nang
cho phép, voi cac kha nang trén c6 thé xem 14 cac tiéu chi du tién cho chung
ta khi nghi dén thiét ké phan diéu khién trung tdm cho mot hé thdng hoat
dong tu dong.

Tuy ting hang ché tao PLC va dic thu ngdn ngit caa nhiéu quéc gia
khac nhau, cac nha thiét ké cac phan mém lap trinh logic cho PLC sao cho
that gan giii, d& nhd, doc logic chuong trinh dé nim bat duoc hé thdng van
hanh céc tac vu sao cho that don gian, phan tich duogc cac qua trinh tac vu da
va dang thyc thi. Cac ngdn ngit 1ap trinh PLC c6 thé dugc xdy dung bang
nhiéu cong cu manh khac nhau, tit ca déu giup cho céc nha thiét ké hé thong
cling nhu 1ap trinh PLC khai thac triét dé cac tinh nang manh mé, linh hoat
ctia PLC nhim nang cao hé sb van hanh trong hé¢ théng. PLC thuc chét chay
bang ma may v6i hé thong s6 nhi phan, do d6 tbc d6 quét vong chuong trinh
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c6 thé dat dén vai phan ngan gidy, cac phin mém dung dé lap trinh PLC tich
hop ca phan bién dich. Cac dong 1énh khi 1ap trinh chung ta dua tir chuong
trinh vao thi trinh bién dich s& chuyén dbi sang ma may va ghi tig bit 0 hay
bit 1 Ién dung vao vi tri ¢ dia chi da duoc quy udce trude trong PLC. Qua
trinh goi chuong trinh ttr PLC 1&€n PC dugc thuc thi x4y ra ngugc lai va trinh
bién dich da lam xong nhiém vu cua minh trudc khi trd chuong trinh 1én man
hinh.

1.3 Mot s6 wu diém ciia viée wng dung PLC trong tw dong hoa

Uu diém ndi bat can néu 1én dau tién ctia PLC 1a PLC lam viéc v6i dg
tin cdy cao ngay ca trong moi truong cong nghiép khic nghiét. Yéu t6 1am
nén do tin cdy & ddy 1a tinh khang nhiéu cao so voi cac loai vi xir 1y, vi diéu
khién, khién cho n6 ludn 1a su lya chon yén tdm cta nguoi st dung.

Kha nang quan ly cac cong vao ra dugc mo rong. Ban dau PLC chi c6
kha nang quan ly cac cong vao/ra s6. Qua qua trinh phat trién PLC c¢6 khd
ndng qudn ly dwgc cong vao/ra twong tu.

Tdc d6 xtr 1y cac phép tinh logic cao, thoi gian vong quét nho g vai
ms/gidy. Viéc 1ap trinh cho PLC don gian va thuén ti¢n, dé nam bat hon so
véi viée 1ap trinh cho vi xur ly, vi diéu khién. Cac 1énh 1ap trinh da dang
phong pht lam mé rong kha ndng 1am viéc cua PLC.

Nhiéu PLC hién nay dugc hé tre' giao thirc truyén théng cong
nghi¢p, mot s6 hang ché tao loai PLC c6 kha nang két n61 1a v6 tan nhu ho
PLC Simatic cua Siemens.

PLC rat da dang vé mau ma kich thuéc, cang ngay kich thudc cia
PLC cang duoc giam bot nhung lai khong ngumg tich hop thém nhimg kha
nang lam viéc nén st dung PLC trong hé théng gitp cho tiét kiém khong
gian, nang luong tiéu thy, lap dit.

PLC c6 tinh linh hoat cao hon so véi cac kiéu diéu khién cii. PLC c6
thé van hanh ma khong can két nbi voi thiét bi 1ap trinh sau khi chuong trinh
duogc tai vao bo nhd ciia PLC. Dé thay doi chuwong trinh diéu khién nguoi ta
chi can ldp trinh va nap vao PLC hoic khi thiét ké hé théng diéu khién méi
v6i chuong trinh diéu khién twong tu, ngudi ta chi can sao chép 1énh va nap
vao mot PLC méi ma khong phai lap dat, ndi ddy cac phan ttr diéu khién lai
tir du. Nhu vy, so v6i ky thuat diéu khién bang role thi st dung PLC 1a ca
mot su tiét kiém thoi gian, cong sirc khong nho.
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1.4 Cau tric co ban ciia mt by PLC

PLC 1a mot san pham cong nghiép rat da dang vé kiéu loai, mau ma
nhung no6i chung hé théng ciia mot bd PLC thong dung déu c6 cac khdi co
ban sau: bd xtr 1y, bo nhd, b ngudn, giao dién xuat nhap va thiét bi lap
trinh. Mdi quan h¢ ctuia chung dugc thé hién & so dd khdi sau:

Thiét bj
lap trinh

!

B6 nhé

vy

o R ban vi x&r -
—®1 Céng vao Iy trung Céngra [ ™
— tdm L

!

Ngu6n
cung cap

Hinh 3.1. So do khéi hé théng PLC
1.4.1 Don vixw Iy trung tam:

B xur Iy trung tdm (Central Proccessing Unit - CPU) c6 nhiém vu doc
va kiém tra chuong trinh dugc chira trong bd nhd, sau doé thuc hién ting
1énh trong chuong trinh

1.4.2 Bo nhd:

Bo nh¢ 1a noi luu trir chuong trinh cho cac hoat dong diéu khién. Co
nhiéu loai bd nhé nhu sau:

B nho chi doc (Read Only Memory - ROM) la b6 nh¢ cung cap dung
lugng luu trir cho hé¢ di€éu hanh va dir 1i€u ¢6 dinh dugc CPU st dung.

B6 nhé truy cap ngau nhién (Random Access Memory - RAM) 1a bd
nh¢ danh cho chuong trinh cua nguodi dung. Pay 1a noi luu trit thong tin
theo trang thai cua thiét bi Xuét/nhép, cac gia tri cia dong hd thoi gian
chuan, cac bo dém va cac thiét bi ndi vi khac. Mot phan ciia bd nhé nay, khoi
dia chi, danh cho cac dia chi cong vao va cong ra, cung véi trang thai cac
cong vao va cong ra d6. Mot phan danh cho dit liéu dugc cai dit trude, va
mot phan khéac danh dé luu trit cac gia tri cua bd dém, cac gia tri cua dong
hé thoi gian chuan.
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Bo nhé chi doc ¢ thé x6a va 1ap trinh dugc (Erasable Programmable
Read Only Memory - EPROM) 1a cac ROM c6 thé lap trinh, sau d6 chuong
trinh nay thuong tra trong ROM.

Tat ca cac PLC dé c6 mot lugng RAM dé luu chuong trinh do ngudi
dung cai dat va dir liéu chuong trinh. Tuy nhién, dé tranh mat chuong trinh
khi ngudn cong suét bi ngit, PLC st dung c quy dé duy tri ndi dung RAM
trong mot thoi gian. Sau khi dugc cai dat vao RAM, chuong trinh c6 thé
dugc tai vao vi mach cia bd nhd EPROM, thuong 1a cac modun co khoa voi
PLC, do d6 chuong trinh tr¢ thanh vinh ctru. Ngoai ra con ¢6 bd dém tam
thot, luu trir cac kénh vao/ra.

1.4.3 Nguén cung ccfp:

Nguon cung cap c6 nhiém vu chuyén dbi dién ap AC thanh dién ap DC
can thiét cho bo xir Iy va cac mach dién trong modun giao dién vao/ra.
Nguén cung cép cho PLC dugc cap tir ngudn 220VAC hodc 110VAC (50 ~
60 Hz) hodac 24VDC.

1.4.4 Cac céng vao/ra:

Céc cong vao/ra 1a noi bd xir 1y nhan thong tin tir cac thiét bi ngoai vi
va truyén thong tin to1 thiét bi bén ngoai. Cong vio (Input) cua PLC bao
gom cac thiét bi nhan cac tin hiéu sd hodc twong tu (cong tic, cic bd cam
blen) dua ra dong tho1 mot loat cac tac vu ra 1énh cho PLC thi hanh. Cac
Iénh logic dugc 1ap trinh trong PLC s& xur ly va thyc thi cac yéu cdu tir cong
vao, sau do, két qua xur 1y tra vé qua dudng cong ra (Output) c6 thé 13 cac
tiép diém Role, Transitor, Triac, kiéu dién ap thay doi dugc hay vong dong
dién (4-20mA), mot nhém bit don hodc tham chi 1a ca mot loat cdc dong 1énh
c6 dung luong 16n xuat ra mot cong truyén thong khac (Port).

1.4.5 Thiét bi ldp trinh:

Thiét bi 1ap trinh dugc st dung dé viét chuong trinh diéu khién va
thuc hién viéc nhap chuong trinh di€u khién vao bo nhé cua PLC.
1.4.6 Hé théng Bus:

So d6 khdi cia CPU c6 tat ca 1a 5 khdi chinh nhu da trinh bay ¢ trén
nhung dé thyc hi¢n nhiém vu truyén tin hi¢u (trao doi thong tin) gitta céac
khoi phai ké dén hé thong Bus.

H¢ thong Bus gdm nhiéu dudng truyén tin hiéu song song, tuy vao tin
hiéu dugc truyén 14 loai gi thi c6 cac bus twong tmg truyén tin hiéu loai do,
gom co:
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Bus dja chi (Address Bus): dung dé truyén tin hiéu dia chi dén cac
moddun khac nhau.

Bus dir liéu (Data Bus): dung dé truyén tin hiéu cta cac dit liéu

~ Bus diéu khién (Control Bus): ding d¢ truyén tin hi¢u dinh thoi va
di¢u khién dong b cac hoat dong trong PLC.

2. PLC S7-200 cua Siemens

Nhu d3 néi & trén, trén thé gid1 va ¢ Viét Nam co rat nhiéu san phém
PLC cua cac hing 16n. Trong d6 Siemens 13 hing ndi tiéng va c6 nhitng uu
diém ndi bat nhu:

e PLC cua Siemens rat da dang va phong pht v&i nhiéu dong san pham,
nhiéu chung loai trong cing mot dong san pham nhu: Nano PLC,
Micro PLC, Master PLC cung voi rat nhiéu loai mé dun mé rong kém
theo dé md rong cong vao ra va thuc hién nhitng chirc niang chuyén
dung.

e Hang hoa ludn sin sang dé bao vé loi ich nguoi tiéu dung, hd tro ki
thut tai chd, gia thanh hop 1y.

e San pham PLC cua Siemens c6 tinh ning k¥ thuat vuot trdi va cong
nghé doi moi khong nglmg cing véi kha ning Gmg dung khong gidi
han.

e (06 chinh sach dau tu vao linh vuc dao tao nhiam dao tao cac k¥ su s
dung thanh thao cac thiét bi ciia hang dong thoi sé 1a nhiing khach
hang trong twong lai luén sin sang chon giai phap ky thuat cia
Siemens
V6i nhitng uu diém ndi bat d6, PLC cua Siemens ludn 1a ung cur vién

dau tién cho cac bai toan didu khién logic tu dong héa. Trong cac san pham

ctia Siemens, S7-200 1a thiét bi diéu khién logic kha trinh loai nhé (Micro

PLC) pho bién nhat va duoc tng dung nhiéu nhét & Viét Nam.

2.1 Phan cirng ciia PLC S7-200

2.1.1 CPUS7-200:

o Cac dac trung cua CPU: nguén, $6 luong céng vao ra, bd nhd, timer,
counter, ngat, b dém tdc do cao, diéu chinh twong tu, thoi gian duy tri,
tdc do xir 1y 1énh, cong truyén thong ...
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e Bing 3.1. Théng sé ciia mét s6 loai CPU S7-200 :

Dic trung CPU 221 CPU 222 CPU 224 CPU 224 XP | CPU226
Kich thugc (mm) 90 x 80 x 62 90 x 80 x 62 120,5x80x 62 | 140x 80 x 62 | 190 x 80 x 62
B6 nho ché do run | 4096 byte 4096 byte 8192 byte 12288 byte 16384 byte
chuong mode
trinh ché do 4096 byte 4096 byte 12288 byte 16384 byte 24576 byte
khac
B nho dit liéu 1024 byte 8192 byte 10240 byte 1024 byte
Cong vio sb 6 8 14 14 24
Cbong ra s6 4 6 10 10 16
Cong vao tuong tu 2
Cong ra tuong ty 1
Mobdun mé rong 0 2 7 7 7
B6 dém 20 kHz 2 2 4 3 4
toc do cao | 30 kHz 4 4 6 4 6
100 kHz 0 0 0 1 0
200 kHz 0 0 0 2 0
Cong ra xung mot chiéu | 2 (20 kHz) 2 (20 kHz) 2 (20 kHz) 2 (100 kHz) | 2 (100 kHz)
B6 diéu chinh twong tu | 1 1 2 2 2
Cong truyén thong 1 RS-485 1 RS-485 1 RS-485 2 RS-485 2 RS-485
Toc do xur 1y 1énh 0.33 ps/lénh
Bo dém cong vao ra 256 (1281/1280)
Counter 256
Timer 256
Ché d6 ngat Ngit truyén thong, ngat suon 1én, ngat sudn xudng, ngat thoi gian, ngit bd dém toc
d6 cao, ngit truyén xung

2.1.2 Cdc den bao S7-200:

SF Pén do | Béo hiéu hé thong bi hong
Pén vang | Bio hiéu hé thong dang lam "i'éﬁgﬁ
viéc & ché do cudng birc 10
RUN | bén xanh | PLC dang & ché d6 lam viéc ?;EENF
va thuc hién chuong trinh o
STOP | Pén vang | PLC dang & ché do dung
Ixx Dén xanh | Chi thi trang thai tic thoi ¢
cdng vao
Qxx | Denxanh | Chi thi trang théai tic thoi &
cong ra

Hinh 3.2. Cac den bdo o mat ngoai

cua S7-200
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2.1.3 Céng truyén théng:

S$7-200 str dung cong RS485 vai phich ndi 9 chan dé phuc vu cho viéc
ghép nbi voi thiét bi 1ap trinh (Programming Devices) hodc vé6i cac tram
PLC (S7-200) khac. Téc do truyén cho may lap trinh (kiéu PPI) 1a 9600baud.
Tdc do truyén cung cap ciia PLC theo kiéu ty do 14 tir 300 dén 38.400 baud.

1 Pat (logic)
O 4 3 21 2 24VDC
00000 3 Truyén va nhan dir liéu
O000 4 Khong str dung
98 7 6 5 Dat (logic)
: ‘ 6 5VDC (dién tro trong 100€2)
Hinh 3.3. Thir ty chdn cong truyénthong 7 24 VDC (120mA toi da)
8  Truyén va nhan dir liu
9 Khong sir dung

S$7-200 khi ghép véi cac loai may lap trinh thudc ho PG7xx c6 thé sir
dung mét cap ndi thing qua MPIL. Cap d6 di kém theo may lap trinh.

S$7-200 khi ghép v6i méy tinh PC qua cong RS232 can ¢ cap nbi
PC/PPI véi b chuyén doi RS232/RS485.

,,,,,,,,,,,,

SIS IIINEIIEREN
TRTERTTTRTRN,

{{{{v‘&\
S

Hinh 3.4. Thiét bi ldp trinh két néi voi Hinh 3.5. Mdy tinh PC két néi véi
CPU S7-200 CPU §7-200 qua cap PC/PPI

2.1.4 Céng tdc chon ché dé lam viéc cho PLC:

Cong tdc chon ché do lam viée (mode switch) c6 ba vi tri cho phép
chon cac ché do lam viéc khac nhau cho PLC

RUN Cho phép PLC thuc hi¢n chuong trinh, PLC S7-200 s€ ro1 khoi
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ché do RUN chuyén sang ché do STOP néu trong may co su cb,
hodc trong chuong trinh gap 1énh STOP, tham chi ngay ca khi

cong tic & ché do RUN
STOP Cudng buc PLC dung cong viéc thuc hién chuong trinh, dang
chay va chuyén sang ché do STOP. O ché d6 STOP PLC dugc cho
phép hiéu chinh lai chuong tinh hoac nap mét chuong trnhf maéi
TERM

Cho phép may lap trinh quyét dinh mot trong hai ché do lam viéc
cho PLC hoac RUN hoac STOP

2.1.5 Chinh dinh twong tu:

Diéu chinh twong tu cho phép diéu chinh cac bién can phai thay d6i va
st dung trong chuong trinh. Num chinh analog (analog adjustment) dugc
lap dat dudi ndp day bén canh cac cong ra. Thiét bi chinh dinh c6 thé quay
270°.

2.1.6 Pin va nguon nuoi bo nho:

Nguon nudi ding dé ghi chuong trinh hodc nap mét chuong trinh méi

Ngudn pin c¢6 thé duoc st dung dé mé rong thoi gian luu trix cho céc
dir liéu c6 trong bo nhé. Ngudn pin tu dong duogc chuyén sang trang thai tich
cuc néu nhu dung lugng tu nhé bi can kiét, va né phai thay thé vao vj tri d6
dé dir liéu trong bo nhd khong bi mat di.

——

ooao CPU222
5 AC/DC/RLY

Mode Switch

Analog Adjustment

Cartridge \

Hinh 3.6. Cong tic chon ché dé lam viéc Hinh 3.7. Pin va nguén nuoi bo nho
va chinh dinh twong ty

2.1.7 Gheép noi modun va mo rong cong vao ra:

Nhu d3 néi & trén, CPU 224 ¢6 14 cong vao va 10 cong ra, co thé
ghép mé rong thém t6i da 7 moédun. Cac modun md rong duoc ghép ndi
thém vao phia bén phai cia CPU lam thanh mt moc xich.

Dia chi cua cac vi tri cia modun duoc xac dinh béng kiéu vao/ra va vi
tri cia modun trong moc xich, bao gdm cac médun cé cung kiéu.
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Vi du cach dat dia chi cho cac médun mo rong:

CPU Modun 0 Modun 1 Moédun 2 M6 dun 3 Mobdun 4
14vao | 10ra 4 vao 4ra 8 vao 3 vao 1ra 8ra 3 vao 1ra
10.0 Q0.0 12.0 Q2.0 13.0 AIWO0 | AQWO | Q3.0 AIWS | AQW4

AIW2 AIW10
11.5 Q1.1 12.3 Q2.1 13.7 AIW4 Q3.7 AIW12

Hinh 3.8. Ghép néi 1 médun véi CPU

CPU 221
& Inputs, 4 Outputs
Ma Expansion

CPU222| EM | EM

CPU224| =M | EM | EM

CPU 226 EM | EM | EM

EM

EM

EM | EM

Hinh 3.9. Kha nang ghép néi cic médun
mo rong cua cac logi CPU

Modun mo rong cho PLC S7-200 gém mot sb loai: Modun mé rong
cong vao ra: EM 223 ¢6 16 cong vao s (DI), 16 cong ra sb6 (DO); EM222
c6 8 DI, 8 DO; EM221 ¢6 16DI ...; Modun xur ly tin hi€u twong ty EM235,
... Mddun m¢ rong dic biét xir 1y cac tin hidu vé cac dai luong vat 1y;

Modun thyc hién truyén thong: PROFIBUS, Ethernet ...

2.2 Cau triic bd nhé PLC S7-200

B0 nh¢ ctia S7-200 ¢6 tinh nang dong cao, doc va ghi dugc trong toan
vung, loai trur cac bit nhd dac biét duoc ky hiéu béi SM (Special Memory)
chi co thé truy nhap dé doc. BO nhd ctia S7-200 duge chia thanh 4 vung voi
mot tu c6 nhiém vu duy tri dit li¢u trong mot khodng thoi gian nhat dinh khi

mat nguodn.
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EEPROM Mién nhd ngoai

-~ e ™ e

|

Chigng trinh

Chireng trinh

Chifong trinh

Tu —= Tham 56

Tham &

Dir Lign Diir ign

- e -, -

Vung dir lign

Hinh 3.10. Bo nho trong va ngoai cua S7-200

Bon ving ciia bd nhé S7-200 la:
2.2.1 Vung chwong trinh:

Ving chuong trinh 1 mién bd nhé duge s dung dé luu giir cac 1énh
chuong trinh, ving nay thudc ki€u doc ghi dugc, khong mat dir li¢u khi mat
nguon nuoi (non-volatile)

2.2.2 Ving tham sé:

Ving tham sb 1a mién bd nhé luu giir cac tham s6 (tir khoa, dia chi
tram, ...) vung nay cling thudc ki€u non-volatile.

2.2.3 Vung dit lieu:

Vung dir li€u 1a mién bd nhd dugc st dung dé€ cat cac dir li€u cua
chuong trinh mét phan ctia vung nh¢ nay thudc ki€éu non-volatile.

Ving dir liéu 12 mot mién nhé dong. N6 c6 thé dugce truy cap theo timg
bit, tung bte, tung tu don (word) hoac theo tung tir kép (double word). No
dung dé luu trir dit liéu cac két qua cia cac phép tinh, hang sé dinh nghia
trong chuong trinh, bd dém truyén thong, cac thuat toan, ham dich chuyén,
xoay vong thanh ghi, con tr6 dia chi ...

Vung dir li€u lai dugce chia ra thanh nhirng mién nhé nhod véi cac cong
dung khac nhau. Tt ca cdc mién nay, déu co thé truy cap duogc theo timg bit,
ting byte, ting tir don, hodc tir kép. Cac mién nhé nhé do6 1a:

Vung V: Vung doc ghi (Varialbe memory)
Ving I: Ving dém cong vao (Input image register)
Ving O: Viing dém cong ra (Output image regiter)
Ving M: Vung nhé ndi (Internet memory)
Vung SM: Vung nh¢ dac biét (Special memory bit).
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2.2.4 Ving dbi tuwong:

Ving d6i twong 12 mién bd nhé duogc s dung dé luu giir dir liéu cho
cac ddi twong lap trinh nhu cac gia tri tirc thoi, gid tri dat trude cia b dinh
thoi (Timer), bd dém (Counter), bo dém tdc d6 cao (High Speed Counter) va
cac cong vao/ra tuong ty (Analog Input/Output) va cac thanh ghi
Accumulator (AC). Viing nay s& mét dit liéu khi khong dugc cung cép ngudn
nudi (volatile) nhung doc va ghi dugc.Vung nay cling dugc chia thanh nhirng

mién nhé nho hon, bao gom:

e Vung Timer: Vung nh¢ dung cho thanh ghi ctia bd dinh thoi
e Ving Counter: Vung nhé dung cho thanh ghi ctia bo dém
e Vung by dém céng vao tuong tu (chi doc)
e Ving bd dém cong ra twong tu (chi ghi)
e Vung thanh ghi Accumalator
e Vung bo dém tdc d6 cao
2.2.5 Ddc trung b6 nhé ciia mét s6 CPU S7-200:

Bdng 3.2. Dac trung bo nhé cua mot s6 CPU S7-200

Dic trung CPU221 | CPU222 | CPU 224 CPU CPU 226
224XP
B0 nh¢ O ché d6 Run mode | 4096 byte | 4096 byte | 8192 byte | 12288 byte | 16384 byte

chuong trinh | ché do khac

4096 byte | 4096 byte | 12288 byte | 16384 byte | 24576 byte

B6 nho¢ dit liéu 2048 byte 8192 byte | 10240 byte | 1024 byte
Dia chi bo dém cong vao so 10.0 dén 115.7
Dja chi bo dém cong ra sd Q0.0 dén Q15.7
Dia chi b dém cong vio tuong ty | AIWO dén ATW30 AIWO0 dén ATW62
Dja chi bo dém cbng ra twong tu | AQWO dén AQW30 AQWO dén AQW62
Dia chi ving doc ghi VB0 dén VB2047 vBodén vB8191 | VBO dén VB10239
Dia chi viing nhé ndi M0.0 dén M31.7
Dia chi ving | titca SMO0.0 dén SM179.7
nhd dic biét chi doc SMO0.0 dén SM29.7
Dia chi cac bd dinh thoi TO dén T255
B0 dinh thoi c6 | 1ms TO, T64
nhé 10ms T1 dén T4; T65 dén T68
100ms T5 dén T31; T69 dén T95
B dinh thoi 1ms T32, T69
khong nhé 10ms T33 dén T36; T97 dén T100
100ms T37 d&én T63; T101 dén T255
Dia chi by dém C0 dén C255
Dja chi bo dém toc do cao HCO dén HC5
Sequential control relays (S) S0.0 dén S31.7
Dia chi thanh ghi AC ACO dén AC3
Nhin va 1énh nhay t6i da 0 dén 255
Chuong trinh con t6i da 0 dén 63
Chuong trinh ngit toi da 0 dén 127
Sb bo PID t6i da 0to7
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2.3 Nguyén 1y thuc hién chwong trinh diéu khién

PLC thuc hién chuong trinh theo chu trinh Iap. Mbi vong lip duoc goi
1a vong quet (scan). Moi vong quét dugc bat dau bang giai doan doc dit liéu
tir cac cong vao ving bd dém ao, tiép theo 13 giai doan thuc hién chuong
trinh. Trong timg vong quet, chuong trinh dugc thyc hién bang lénh dau tién
va két thuc bang 1énh két thic (MEND). Sau giai doan thuc hién chuong
trinh 1a giai doan truyen thong ndi bd va kiém 16i. Vong quét dugc két thic
bang giai doan chuyén cac ndi dung caa bo dém 4o tdi cac cong ra.

nhap di liéu tir thuce hién
ngoai vi vao bo chuwong trinh
dém ao

PLC Scan

chuyén dir liéu %_

AY A A ? ’9
tir bo dém do ra o% truyen thong va
ngoqi vi "'a;, tu kiém tra 16i

Hinh 3.11. Vong quét (scan) trong S7-200

O day, tai thoi dlem thuc hién 1énh vao/ra, thong thuong 1énh khong
lam viéc truc tiép voi cong vao ra ma chi thong qua bo dém do ctua cong
trong vung nh¢ tham s6. Khi gép 1énh vao/ra ngay lap tac hé théng s& cho
ding moi cong viéc khac, ngay ca chuong trinh xu ly ngat, dé thyc hién 1énh
nay mot cach truc tlep v&i cOng vao/ra.

Néu str dung cac ché do ngit, chuong trinh con twong tng vai timg tin
hiéu ngit duoc soan thao va cai dat nhu mot by phén cua chuong trinh.
Chuong trinh xtr ly ngat chi dugc thuc hién trong vong quét khi xuét hién tin
hiéu bao ngit va c6 thé xay ra ¢ bat cir diém nao trong vong quét.

2.4 Céu tric chwong trinh

Céc chuong trinh cho S7-200 phai ¢6 cdu trac bao gdm chuong trinh
chinh (main program) va sau d6 dén cac chuong trinh con va cac chuong
trinh xtr Iy ngat dugc chi ra sau day:

Chwong trinh chinh dugc két thuc bang 1énh két thic chuong trinh
(MEND)

Chuwrong trinh con la mot bo phan cua chuong trinh. Cac chuong trinh
con phai dugc viét sau 1énh két thuc chuong trinh chinh (MEND).
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Cdc chwong trinh xir [y ngat 1a mot bo phan cia chuong trinh. Néu
can st dung chuong trinh xtr Iy ngat phai viét sau I¢nh két thic chuong trinh
chinh (MEND).

C6 thé ty do tron 1an cac chuong trinh con va chuong trinh xir Iy ngat
dang sau chuong trinh chinh. Nhung néu dé cic chuong trinh con dugc
nhom lai thanh mot nhdm ngay sau chuong trinh chinh, sau d6 dén ngay cac
chuong trinh xtr Iy ngét. Bang cach viét nhu véy, cu tric chuong trinh dugc
r0 rang va thuan tién hon trong viéc doc chuong trinh sau nay.

CAu trac mot chuong trinh S7-200 duoc trinh bay nhu sau:

Main Program //Chuong trinh chinh
(Thyc hién trong mot vong quét)
MEND

SBR 0 // Chuong trinh con thirnhat | py 1 pisy khi duge chuong trinh chinh

RET goi)

SBR n // Chuong trinh con thtr n+1

RET

INT 0 // Chwong trinh xtr 1y ngat thir
nhét )
(Thyc hién khi ¢6 tin hi€u bao ngat)
RETI

INT n // Chuong trinh xtr 1y ngat thir
n+l

RETI

Ngon ngir 1ap trinh cho PLC S7-200
3.1 Phuwong phap lap trinh
C6 thé lap trinh cho PLC S7-200 bang cach sir dung phan mém:
STEP 7 — Micro/DOS
STEP 7 — Micro/WIN

Nhimng phan mém nay dé c6 thé cai dit trén cac may lap trinh ho PG
7xx hodc may tinh c4 nhan.
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Céch lap trinh cho S7-200 néi riéng va cho cac PLC cua Siemens noi
chung dya trén hai phuong phdp co ban: phwong trinh hinh thang (Ladder
Logic - LAD) va phwong phdp li¢t ké I¢nh (Statement List - STL). Voi
chuong trinh viét theo kiéu LAD: thiét bi 1ap trinh s& tu tao ra mot chuong
trinh theo kiéu STL tuy nhién nguoc lai khong phai moi chwong trinh viét
theo kiéu STL ciing c6 thé chuyén sang dugc dang LAD.

3.1.1 Khdi niém vé phwong phdp ldip trinh LAD:

LAD la mdt ngon ngir 14p trinh bang d6 hoa. Nhirng thanh phan dung
trong LAD tuong tng véi cac thanh phan ctia bang diéu khién bang role.
Trong cac chuong trinh LAD céac phan tir co ban ding dé biéu dién 1énh
logic nhu sau:

Tiép ,a"iévmq (contact): la biéu tuong (symbol) mod ta cac tiép diém cua
role. Cac ti€p diém co thé 1a thuong ho (— ) hoac thuong dong (— ' ).

Cudn ddy (coin): 1a biéu tuong (—C )md ta role dugc mic theo
chiéu dong dién cap cho role.

Hép (box): 14 biéu tugng md ta cac ham khac nhau, né lam viée khi c6
dong dién dén hop. Nhitng dang ham thudng duoc biéu dién bang hop 1a cac
b0 dinh thoi (timer), bd dém (counter) va cac ham toan hoc. Cudn day va cac
hop phai duge mic dung chiéu dong dién.

Mang LAD: la duong ndi céc phén tir thanh mot mach hoan thién, di
tir dudng ngudn bén trai sang duong ngudn bén phai. Pudng ngudn bén trai
la day nong, duong ngudn bén phai l1a day trung hoa hay la duong tro vé
nguon cung cap. Dong dién chay tur trai qua cac tiép diém dong dén cac cudn
day hoic cac hop trd vé bén phai ngudn.

3.1.2 Khdi niém vé phuwong phdp ldp trinh STL:

STL 1a phuong phap thé hién chuong trinh dudi dang tap hop cac cau
1€nh. Moi cau 1énh trong chuong trinh, ké ca nhiing hinh thtrc biéu dién mot
chuc nang cua PLC.

Pé tao ra mot chuong trinh STL, nguoi lap trinh phai hiéu r0 phuong
thire sir dung 9 bit cia ngén xep logic cua S7-200. Ngin xép logic la mot
khdi gdbm 9 bit chong 1én nhau. Tat ca cac thudt toan lién quan dén ngin xép
déu 1am viéc voi bit dau tién hodc vai bit dau tién va bit tht hai cua ngan
Xép Gia tri logic mai déu c6 thé dugc gui (hodc dugc néi thém) vao ngan
xép. Khi phdi hop hai bit dau tién ctia ngan xép, thi ngan xép sé& duoc kéo 1én
mdt bit. Ngin xép va tén cua timg bit trong ngin xép duogc biéu dién & hinh
sau:
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Hinh 3.12 . Ngan xép logic ctia S7-200

3.2 Cac nhom Iénh 1ap trinh cho S7-200

S7-200 c6 mot khéi luong 1énh twong ddi 16n thé hién cac thuat toan
ctia dai s6 Boolean song chi c6 mdt vai kiéu 1énh khac nhau, dugc chia thanh
cac nhom 1€nh. Do khong c6 diéu kién dé tim hiéu, nghién ctru va trinh bay
tat ca cac 1énh ctia S7-200, nén toi chi xin phép trinh bay khéi quat mang tinh
gi¢i thiéu vé chirc ning cta nhitng nhém 1énh co' ban va so dang dung cho
viéc lap trinh, cac Iénh dugc thé hién bﬁng ngdn ngtr STL va khong trinh bay

cu phap thuc hién.

Bang 3.3. Mot s6 nhém 1énh co ban ciia PLC S7-200:

S0 Stack 0 — bit dau tién hay bit trén cing ctia ngan xép
S1 Stack 1 — bit thir hai ctia ngan xép

S2 Stack 2 — bit thir ba clia ngan xép

S3 Stack 3 — bit thr tu ctia ngan xép

S4 Stack 4 — bit thir nim ciia ngan xép

S5 Stack 5 — bit thi sau cta ngin xép

S6 Stack 6 — bit thir bay ctia ngan xép

S7 Stack 7 — bit thir tim ctia ngan xép

S8 Stack 8 — bit thir chin ctia ngan xép

Nhom 1é€nh Chirc nang Lénh ¢ dang STL
Lénh vao ra Nap gia tr1 logic cho tiép diém, sao | LD,LDN, = ...
chép noi dung bit dau tién trong
ngan xépvao bit dugc chi dinh
Lénh ghi/xoa gia | Pong, ngit céc tiép diém gian doan |S,R ...
tri cho tiép diém | da duoc thiét ké
Lénh logic dai s6 | Cho phép tao 1ap cac mach logic A, O, AN, ON ...

Boolean

(khong nho)

Lénh Stack Logic T6 hop, sao chup hoac x6a céc ALD, OLD, LPS,
ménh dé logic LRD, LPP
Lénh tiép diém Phat hién su chuyén tiép trang thai | NOT, EU, ED
dac biét cua xung, dao lai trang thai cta
dong cung cap
Lénh so sanh So sanh cac gia tri byte, tur, tir kép LDB=, AW>=,
OD<=, AD<> ...

Lénh nhay va goi
chuong trinh con

Cho phép thay dbi thir tu thuc hién
1€nh, trong do, noi diéu khién
chuyén dén phai dugc danh dau
trude bang mot nhan chi dich

JMP, CALL, LBL,
SBR ...
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Lénh can thi¢p
vao vong quet

Két thiic chuog trinh dang thyc hién
va kéo dai thoi gian ciia mot vong
quét

END, MEND,
STOP, WDR, NOP

Lénh diéu khién | Tao thoi gian tré giita tin hidu vao | TON, TOF, TONR
Timer va tin hiéu ra, c6 thé c6 nhé hodc

khong
Lénh diéu khién Thyc hién viéc dém suon xung, viéc | CTU, CTD, CTUD
Counter dém c6 thé 1a dém tién, 1ui, tién 10

Lénh so hoc

Thyc hién cac phép tinh s6 hoc
trong chuong trinh

+Ia _Da *Ra /Ra
MUL, DIV, SQRT

INCW, INCD,

Lénh tang, giam | Lam don gian hoa cac vong diéu

mot don vi va khién bén trong chuong trinh hodac | DECW, DECD,

1énh déo gié tri qua trinh lap INVW, INVD ...

thanh ghi

Lénh dich chuyén | Di chuyén, sao chép s6 liéu tir ving | MOVB, MOVW,

ndi dung 6 nhé nay sang vung khac trong bo nho MOVD, MOVR,
SWAP ...

Lénh lam viéc véi | Di chuyén mang dit liéu, nap dit liéu | BMV, FILL

mang cho cdc mang dit liéu 16n

Lénh dich chuyén | Dich chuyén thanh ghi c6 do dai 16, | SRW, SLW, SRD,

thanh ghi 32 bit hodc tuy y dugc dinh nghia SLD, RRW, SHBR

trudc

Lénh lam viéc véi
bang

Cho phép nhép dir liéu vao mot
bang sap xép sd liéu theo thir ty da
dugc nhédp vao hodc ngugc lai

ATT, LIFO, FIFO,

Lénh tim kiém

Tim dit liéu theo mau cho trude
trong mot bang

FND=, FND<>,
FND>, FND<

Ngoai ra S7-200 con cac nhom 1€nh, cdc ham khéc thuc hién nhiéu
churc nang nang cao nham thyc hién nhiing kha nang ung dung vo cung rong
rai cua PLC S7-200.

Bién doi dit liu

Xay dung céu trac vong lap

Déng hé thoi gian thuc

Truyen thong trén mang nhiéu chi

Ngiat va xir Iy ngat, ngat truyén thong
B0 dém tdc d6 cao
Phat xung tdc do cao ..

Trang 50




Bdo cdo thuc tdp tot nghiép Duwong Tudn Linh — TPH K47

CHUONG IV
THIET KE MO HINH BE SBR

1. Cac thiét bj sir dung trong hé thong thue
1.1  Thiét bi kha lap trinh PLC S7-200
1.1.1 PLCS7-200 CPU 224XP

a) Pac diém cau tao phan cung:

Ngoai nhiing décvdién; chung cua CPU dé néu ¢ chuong III, CPU
224XP c6 nhimg dac diém cau tao phan cing lién quan dén viée thiet k& hé
thong nhu sau:

e Sir dung ngudn xoay
chiéu, gia tri tir 85
dén 264 VAC

e 14 cong vao s6 mot

chiéu

10 cong ra role

2 cong vao tuong tu

1 cong ra twong tu

2 bd diéu chinh

tuong tu

e 2 cong truyén thong

Hinh 4.1. CPU 224XP

b) So do két noi nguén dién va cdc cong vao/ra ciia CPU 224XP:

CPU 224 XP ¢6 14 cong vao va 10 cong ra sb kiéu role, 2 cong vao va
1 cong ra tuong tu. CPU 224 XP AC/DC/Relay suir dung nguon vao xoay
chiéu, va cung cap mot ngudn 24 VDC & hang duoi. Cach két ndi cac cong
ra va vao duoc thé hién & hinh 4.2. Trong do, cac cong vao tir 10.0 dén 10.7
c6 chung am ngudn 1M, céac cong vao tir 11.0 dén I1.5 ¢6 chung am ngudn
2M; céac cong ra Q0.0 dén QO. 3 ¢6 chung duong ngudn 1L, cong ra tir Q0.4
dén Q0.6 c6 chung duong nguoén 2L, cong ra tu Q0.7 dén Q1.1 ¢6 chung
duong nguon 3L, cung chung mdt nhom cong ra phai str dung cung mot kiéu
dién ap c6 thé 1a mot chiéu hodc xoay chiéu.
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CPU 224XP AC/DC/Relay
CPU 224XP Analog /O (6ES7 214-2BD23-0XB0) 120/240 VAC Power

é ¢¢ el000ze0Lielll e

1L 00 01 02 03 e 2L 0405 06 e 3L 07 1.0 11D N L1 AC|
M1V M A+ B+

ILOAD

V.LOAD

M 0.0 0.1 020304 05 0607 2M 10 1.1 12 13 14 15][M L+

LOOLLYLVVVLLLLVVVYOLLLD

[T T T T T T T T
LT e
Hinh 4.2. So do két noi cong vao/ra ciia CPU 224XP AC/DC/Relay
1.1.2 Médun mé réng cong ra EM 222:

EM 222 Digital Output 8 x Relays

Do s6 lugng thiét bi chdp hanh (EST 222 1HF22-0XA0)
ctia hé thong (12 thiét bi) vuot qua sb < N"’%@m m m [h
cong ra ctuia CPU 224XP (chi co 10 L
cong ra) nén ta phai st dung thém NN
mot médun mo rong loai EM 222 T 7]
(gom c6 8 cong ra kiéu role) ghép (W olE a5 & 7
nodi voi CPU 224XP de tang sO lugng @@@@@@@

cong ra dap ung yéu cau ciia hé
power

Hinh 4.3. So do két noi cong vao/ra EM 222

Nguoén nudi cho EM222 1a nguén +24V, dau duong dua vao chin L+,
déu am dua vao chan M, tuong tu vdi CPU 224XP c6 cong ra kiéu role cac
cong ra cia EM222 tir Qx.0 dén Qx.3 ¢6 chung duong ngudn 1L, tir Qx.4
dén Qx.7 dung chung duong nguén 2L va cac cbng ra cung chung mot
ngudn phai str dung cting mot kiéu dién ap xoay chiéu hodc mot chiéu.

Vi cac cqng ra cua EM222 dugc ky hiéu trr Qx.0 dén Qx.7 trong do x
s€ dugc danh so theo nguyén tac da néu & chwong Il muc 2.1.7.

1.2 Céc thiét bi do lwomg, thu nhan thong tin
1.2.1 Thiét bi do nong dé oxy:

Thiét bi stir dung do nong dd oxy trong bé (DO1, DO2) gdm hai thiét
bi 1a: cam bién do ndéng dd oxy (Measuring Dissolved Oxygen Sensor) va bd
chuyén d6i tin hiéu cam bién do nong d6 oxy (Dissolved Oxygen
Measurement Transmitter for Oxygen sensors).
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a) Cam bién do nong dj oxy

Trong viéc thiét ké hé thdng lya chon cam bién ndng do oxy model
OxyMax W COS 41 cua hang Endress + Hauser, c6 hinh dang, kich thudc,
so do cau tao nhu hinh dudi:

wo
=
I |

144

140

Hinh 4.4. Hinh anh bén ngoai cua cam bién do Hinh 4.5. Kich thuoc cua
nong do oxy cam bien do nong do oxy
-

I Déu do cla cam bién
T~ n 1. Ren cla vé bao vé
. 2. Vong dém bit kin
3. Ren clla nap mang khuéch tan

4. Chat dién phan

"3 5. Cyc catét
6. Mang khuéch tan
{ 7. Nap mang khuéch tan
\:?\_ - 7 8. Cyc anét
\;\_

-

T I —

1. Cap cam bién
2.Ren NPT 3/4
3.RenG1

4. Than cam bién
5.Vé bao vé

Lo I ] R+

Fopt COR

Hinh 4.6. Céu tao bén trong ciia cam bién do nong do oxy

Cam bién do nong do oxy lam viéc theo phuong phap dién thé, 1a
phuong phap do dién thé cuc, trong d6 st dung cac chuyén doi Ganvanic.
Nguyén 1y lam vi¢c dugc trinh bay nhu sau: Oxy trong nudc theo dong chay
(do may khudy tao nén) dén mang, do dac diém vé vat liéu ché tao ma mang
chi cho phép oxy hoa tan khuéch tan qua mang. Oxy khuéch tan theo bé mat
cua catot trong chat dién phan lam xay ra phan ng dién hoa kem theo do
xuat hién suc dién dong ty 1€ véi nong do oxy. Tu su ty 1€ do ta co thé do
duoc ndng d6 ctia oxy hoa tan trong nuéc.
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b) B chuyén doi tin hiéu ciia cam bién do nong do oxy
Cau tao b chuyén doi:
Bo chuyén d6i tin hiéu cua cam bién do nong do oxy lam nhiém vu
chuyen d6i tin hiéu do duoc vé nong do oxy sang dang tin hi¢u dién. Trong

hé thong thuc st dung bod chuyen d6i Liquisys M COM 223/253 cua hang
Endress + Hausser. Bo chuyén doi nay c6 so do cau tao nhu sau:

A _ L8 :
I I
£y B J: 11 3 nd
| =
D e
i2 43
I AD | ¥ —.—J)
|
|
’ - 47
orrn _Kow 0 :
= WwH 2 -LSJ{]
I ‘ —m» H
B ! (] 21 , 49(]1
— GN ]
21  — i
b maA \ 55+ —~
B 4 - A
= Q. ' —0
———— a1
33
+ ma, -1
C - a4 \\ = fl} —
_ 9 53 |

i
£\

m
—
S
=
+
Ll
p
AN
| ]
5 /|
3
Lo

m

e , G
B 5V =
— ] B
F - N L /: "

Hinh 4.7. So do cdu tao cua bo chuyén doi tin hiéu cam bién nong do oxy

A Cam bién néng do oxy model COS 41 G  Role bdo dong
B Tin hiéu ra chuyén doi oxy sang dong dién H  Role trung gian I
C  Tin hiéu ra chuyén doi nhiét dé sang dong 1 Role trung gian 2
dién J  Role trung gian 3
D Ddu vao nhi phin 1 K Role trung gian 4
E  Pau vao nhi phin 2 L Dongdiénvao 4 ... 20 mA
F M

Dau ra dién ap Nguon dién
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Cau tao cua bo chuyén d6i gobm c6 bd ngudn, bd
khuéch dai tin hiéu, bo chuyén do6i va cac dau dua tin gl
*A \ \ ’ A \ 9 < X = EM AD| WX
hiéu vao va ra. Tin hiéu do duoc dua tir cam bién dua 5 o m

> >
vao bo khuéch dai -/, . Sau d6 n6 dugc chuyén T
doi sang dang tin hi€u dién dua ra ngoai dang tuong tu 4

qua cac bo chuyén doi , . Tin hi€u ra con co

thé dua ra ¢ tin hiéu sb voi cac role trung gian H, I, J, '
K. Véi céc tin hiéu dua ra dang sb, nguoi sir dung phai é
tién hanh cai dt trén man hinh cta bd chuyén doi

K#ét noi cam bién véi bd chuyén doi:

Vige két nbi duoc trinh bay ¢ hinh bén. Trong d6
CMK 1a cap nbi gitta dau lap v6i bo chuyén d6i, mot dau ‘
ctia cap lap vao cam bién, dau kia dua ra cac dau day:  Hinh 4.8. Két ndi cam bién
day mau nau (BN) va do (RD) dua tin hi¢u vé nhiét do vé do nong dg oxy véi bé
bd chuyén ddi, diy mau trang (WH) va xanh 14 cay (GN) chuyén doi
dua tin hiéu do dugc vé né)ng do oxy vé bd chuyén doi.

Thao tac trén b chuyén ddi:

B0 chuyén d6i ngoai chtic nang chinh 1a chuyén d6i tin hiéu do dugc
(vé ndng d6 oxy, nhiét do) tir cam bién sang dang tin hiéu dién no con co thé
thuc hién chtrc nang diéu khién (bang cach thay doi trang thai tiép diém cua
cac role dau ra H, I, J, K). Bé thuc hién chirc ning niy ta tién hanh thao tac
cai dit trén man hinh cta né. Cac phim thao tac: Phim CAL dung dé goi cac
chuong trinh c6 trong bd chuyén doi (hién thi thong s6 do duoc, cai dat gia
tri dé thuc hién viéc diéu khién, chon role thuc hién ...); Phim +/— dung dé
thay d6i gia tri mong mudn, phim E (Enter) dung dé xac nhan gié tri cai dat.
Phim REL lua chon role sé& thay doi tiép diém (thyc hién nhiém vu diéu
khién) khi cam bién béo dai lwong do gid tri mong mudn.

Pé don gian viéc 1ap trinh cho PLC, ta c6 thé cai dat sin trén bod
chuyén d6i chirc nang khi noéng do oxy trong bé 16n hon 2mg/! thi s& thay doi
trang thai tiép diém ctua mot trong cdc role (trong truong hop cu thé nay
chon role H) va dua tin hiéu dang s6 dén cong vao PLC.
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1“\\ MEAS CAL READY SETUP HOLD +—
P REL3& REL4®
‘\Hq"-\ i g 3, |
J - R23:
S R Y

ATC o’ ' Wt

7y
o § 0
EL

J i —5
OREL1 OF
- o
(OREL 2
R
0O REL1E
o HELEG.LK

AN ,
®
Hinh 4.9. Mdt ngodi b chuyén doi Hinh 4.10. Man hinh cai ddt théng sé
Chu thich:
1. Mdn hinh LCD hién thj théng s6 4. Dén béo trang thdi role
2. Hién thi % nong do oxy trong dai do 5. Pen bao dong
3. Cdc phim thao tdac 6. Phim REL chon role
Lap dit cam bién do ndng dd oxy va bo chuyén ddi trong bé:
_—*
5
Y/-T (= \ E
V
523 R
\ &

Hinh 4.11. Céch ldp dat cam bién nong dé oxy véi bo chuyén doi trong hé thong

1. Cam bién do nong do oxy COS 41 4. Mai che bao vé
2. Thanh treo cam bién 5. B9 chuyén doi Liquisys M COM 253
3. Gid treo
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1.2.2 Thiét bi phdt hién bun:

Thiét bi stir dung phat hién bun trong duong éng dan bun cia bé SBR
(FL2, FL3) gom hai thiét bi 1a: cam bién luu luong dang tua bin (Turbine
Flow Sensor) va cam bién tiém can (Proximity Sensor). Cam bién luu luong
dang tua bin lam nhiém vu phat hién dong chay trong dng, cam bién tiém can
c6 nhiém vu béo tin hiéu vé trang thai lam vi€c cua tuabin (trang thai dong
chay trong 6ng) cho PLC.

a) Cam bién lwu lwong dang tua bin:

Cam bién luu luong dang tua bin c6 mot guéng dap nudc, truc cua
guong duogc dit trong long ong dan, vudng goc voi dong chay. O mdi canh
quat cua gudng cd gan cac tim nam cham. Khi co dong chay trong duong
ong, nang luong cua dong chay s¢ lam cho cac gudng quay, cac tAm nam
ch@m gan ¢ canh quat cia gudng ciing quay theo, su thay d6i vi tri ciia cac
tdm nam cham dan dén su thay doi vé dién cam trong mach ciia cam bién
tiém can, su thay ddi d6 s& dugc cam bién tiém can chuyen sang cac tin hiéu
dang xung. Nhu vay khi c6 dong chay trong dng thi c6 tin hiéu dwa vé PLC,
con khi khong c6 dong chay trong dng s& khong c6 tin hiéu.

Cam bién tiém cdn

Hinh 4.13. Cam bién luu hrong Hinh 4.14. Nguyén tic phat hién dong
dang tua bin chay cua cam bién tiém cdn
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b) Cam bién tiém cdn:
Cam bién tiém can st dung la loai lam viéc theo nguyén ly thay doi
dién cam cua phan tir mach dién. Cau tao cia n6 gébm bon khoi chinh: cudn
day va 161 ferit; mach dao dong; mach phat hién; mach dau ra.

'\ —— Tirtrvémg

Bau cam biéen

Cudn day

- Bé dao déng
N .. — Bé didu chinh
dién ap

rigger Bo phit hién
I

Output :'_4]— Béu ra
Ra tai

Hinh 4.16. Cdu tao nguyén Iy
cam bién tiém can dién cam

B6i twong tiép can
(kim loai)

Hinh 4.15. Cam bién tiém cdn

Nguyén ly hoat dong: mach dao dong phat ra dao dong dién tu tan sd
radio. Tur truong bién thién tap trung tu 16 sat s& moc vong véi ddi tuong
kim loai dat dbi dién v6i né. Khi ddi twong lai gan s& co dong dién Foucault
cam ung trén mat doi tuong tao nén mot tai lam giam bién do tin hi€u dao
dong. Bo phat hién s€ phat hi¢n su thay doi trang thai bién do mach dao
dong. Mach bi phat hién s€ & vi tri ON, phat tin hi€u lam mach ra & vi tri
ON. Khi muc ti€u roi khoi truong ciia by cam bién bién d6 mach dao dong
tang 1én trén gia tri ngudng va bo phat hién trd vé vi tri OFF 14 vi tri binh
thuong. Nguyén Iy hoat dong dugc minh hoa bdi hinh 4.17:

Sondgra

OFF OH OFF
Mach ra

Hinh 4.17. Chu ky phat hién
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] Brown
Tt

+¥

Load

Black
—0

Main circuit

Black | Brown Blue

ov

Hinh 4.18. So d6 mach ra ciia cam bién Hinh 4.19. Cam bién va cic dau day ra

Trong truong hop thiét ké bé ta chon cam bién tiém can 13 loai cam
bién st dung ngudn mét chiéu ba day (DC 3 — wire type) ctia hing Autonics

Pay 1 loai cam bién c6 mach ra kiéu NPN, c6 ba day ra, trong d6 day
nau (brown) va xanh duong (blue) 13 cung cip ngudn mét chiéu 24V cho cam
bién lam viéc, day den (black) 1 déy tin hiéu ra s& dwa tin hiéu vé PLC. Tai
(Load) & trén hinh 4.18 c6 thé 1a mot dién tro co gia tri 1k — 2,2kQ.

1.2.3 Thiét bi do mirc nuée:

Thiét bi st dung do muc nudc trong bé SBR (LV3, LV4) 1 loai cam
bién do muc theo nguyén Iy phao ndi, dung dé do ba mirc nudc. Mot minh
no tuong duong vdi ba cam bién do murc doc 1ap. Cau tao chinh cam bién do

mirc nudc gom ¢ 3 phao nodi va 3 tiép diém twong tmg voi ba mirc nudc can
do.

o TANK FULL SENSOR (RED)
A
e COMMON (BLACK)
| | -y
R
E:Tﬁ} > MIDDLE SENSOR (BLUE)
‘ (&> LOW SENSOR (ORANGE)
D .
] S WHITE (COMMON)
E-_—' \‘\. BLLE ? 23]
& 5l S| E| =l B A
I~ = s =
S YELLOW § E ? é ?'/;' [E‘é
: T
' MODEL NO. 3FFHCP
\[EL'.-)
Hinh 4.20. Cam bién do murc nuoc Hinh 4.21. Tiep diém cua cam bién

Cac phao s€ dugc tha treo trong bé véi do cao dinh trude, tuong tng
vOi moi mirc nude can dua ra tin hiéu cho PLC xir ly. O day ta sir dung cam
bién do mic model 3PFHCP ctua hang EPG c6 phao mau do (red) tuong
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g véi mirc nudc day trong bé, phao mau xanh duong (blue) twong ng voi
mirc nude lam viée cua may khuay, phao mau vang (yellow) twong tng voi
mirc nudc can trong bé. Tiép diém cua phao mau do la tiép diém thudng
dong, khi nudc trong bé dat mirc day, phao ndi va tiép diém thuong dong tro
thanh tiép diém ho. Tiép diém ctia phao mau vang va xanh duwong va 1a tiép
diém thudng ho, khi nude dang 1am phao ndi, tiép diém dugc dong lai.

Trén hinh cac day mau do (red), xanh duong (blue), cam (orange) la
day dua tin hiéu bao trang thai cua cac tiép diém, con day trang (white) va
day den (black) 1a day ndi voi ngudn.

1.3 Cic thiét bi chap hanh

Khai niém vé thiét bi chdp hanh: 1a thiét bj bao gdm hai phan co ban
g0m co’ cdu chdp hanh (actuator) va phén ti diéu khién (control element).
Co cau chip hanh c6 nhiém vy chuyén tin hiéu diéu khién thanh ning lugng
con phan tir diéu khién tac dong can thiép truc tiép vao bién diéu khién.

1.3.1 Role trung gian

PLC S7-200 CPU 224XP AC/DC/Relay 12 bo kha 1ap trinh c6 cong ra
dang role. Khi don vi xtr 1y trung tam xuét tin hiéu diéu khién, tiép diém
cong ra dugc dong lai gidng nhu tiép diém cua cong tic chuyén tir trang thai
ho sang trang thai dong. Trong khi d6 cac thiét bi diéu khién cia hé thong 1a
cac dong co, may bom co ché do 1am viéc khic nghiét va rat c6 thé xdy ra cac
su ¢d nhu qua tai, qua dong, cac hién tugng nhiét, dién khong c6 lgi. Cho du
cac dong co, may bom trong hé théng ludn c6 nhing thiét bi bao vé (khoi
dong tu, aptomat ...) nhung dé hoan toan yén tam PLC khong bi anh huong
boi cac sy cd trén, tin hiéu diéu khién tir cong ra cua PLC t6i thiét bi nén
dugc dua qua role trung gian.

‘Role trung gian co6 hai loai lam viéc theo nguén dién mot chiéu (voi
cac cap dién ap: 12V, 24V, 36V ...) va xoay chiéu (100V, 110V, 220V ...).
CAu tao cua role trung gian gdm co: cudn day, 16i tir va cac cdp tiép dlem
thuong dong, thuong ho.

Role trung gian lam viéc dya trén nguyén ly dién tur. Khi ta dua dong
dién chay qua cudn day, 161 tir dat trong cudn day tro nén co tu tinh va hut
cac tiép diém lam cho cac cip tiép diém thuong dong tro thanh ho va thuong
ho dugc dong lai. Cudn déy role dugc ndi voi cong ra cua PLC, cac tiép
diém role dugc ndi v6i cac phan tir diéu khién. Nhu vay trong truong hop cé
su ¢b xay ra thi no sé chi tic dong dén cac tiép diém cia role trung gian ma
khong anh hudng dén PLC.
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o 1 e
Cutn hiit Tiép diém
dién tur - C) - p U C) k
° — e |

Hinh 4.22. Céu tao nguyén 1y ciia mét role Hinh 4.23. Role o trang thai lam viéc
trung gian

Hinh 4.24. Hinh anh bén trong cua role Hinh 4.25. Hinh dang cua mot role trung
trung gian gian va chdn dé cam

1.3.2 Van dién tu

Van dong m¢ duong 6ng thudc loai van dién tir 1am viéc dua trén
nguyén ly dién tur gidng nhu cac role trung gian, cac van nay dung dé dong
moé cac dudng 6ng xa nudc vao va ra khoi bé, duong dng dan bun.

1. Cudn day
2.Lo xo

3. Lbisat

4, T trrdrng

Hinh 4.26. Van dién tw Hinh 4.27. Céu tao nguyén Iy ciia van dién tir

Nguyén 1y lam viéc cta van dién tur 1a khi dat mot dién &p vao hai dau
cudn day, mach tir tré nén co tur tinh, luc tu xuét hién va hat 161 sét (nong
van). Khi lyc tor manh hon lyc 16 xo thi nong van duoc keo 1én va van dugce
mé. Khi khong con dién ap dit vao hai dau cudn day nira, qua trinh dién ra
nguoc lai, lyc 16 xo manh hon lyc tir, n6 day nong van xudng va van bi dong
lai.
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1.3.3 Doéng co mdy khudy va bom hiit bun

Ngoai cac thiét bi trén hé thong dleu khién bé con ¢o ¢o cac thiét bi
khac gom c6: Bong co ba pha, cong suat 30KW c6 gan canh quat sir dung
lam nhiém vu khudy, dao trong qué trinh khuy; Bom hut bun cong suat 3KW
lam nhiém vu hit bun.

2.  Thiét ké mé hinh bé SBR
2.1 Luwa chon cac thiét bi cho viéc thiét ké mo hinh

Tir so d6 nguyén 1y cia hé théng be SBR va nhiing hiéu biét vé cac
thiét bi st dung trong hé thong thuc, ta tién hanh thiét ké mé hinh bé SBR
diéu khién bang PLC S7-200.

Do céc thiét bi ciia hé théng thuc c6 nhirng thiét bj dat tién, céng kénh
va doi hoi két ndi, lap dit phire tap nhu cam bién do nong do oxy, dong co
xoay chiéu ba pha cung v&i hé thong khoi dong, ndi dat bao vé ciia no ..
nén trong qua trinh thiét ké ta phai st dung mot sé thiét bi ré tién va don
gian hon dé thay thé. Céc thiét bi stir dung thiét ké mo hinh la:

Thiét bi do ndng d6 oxy s& dugc thay thé bang nut an chét, nut 4n &
trang thai hd s€ tuong tng véi truong hop nong do oxy < 2mg/l, nut an &
trang thai dong s€ tuong ung vdi truong hop nong dd oxy > 2mg/1.

Thiét bi do luu luong bun s& duge thay thé bang cac gudng dap nude
co gén tam kim loai nhé & mdi canh, cam bién tiém can sir dung la ctia hang
Autonics ¢6 ciu tao, nguyén 1y hoat dong gidng v6i cam bién tiém can da
trinh bay 6 muc 1.2.2 b).

Blue oV
Brown 24V

Black Tin higu dwa ve PLC

Miéng kim loai nhé

Hinh 4.28. Ldp ddt cam bién bdo bin trong mé hinh
Thiét bi do muc nudc s& st dung la dau cua hai soi day dan dién, khi
nudc dat mirc cho phép thi chinh nudce s€ 1a vat dan dién gitra hai dau day do
va dua tin hiéu vé PLC.
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Thiét bi chdp hanh st dung role trung gian loai c6 dién ap dinh muc
24VDC.

Pong co va may bom s& dugc thay thé bang méto mot chidu c6 dién ap
dinh murc 12VDC.

Van duong 6ng s& sir dung van dién tir nhung cé dién ap dinh mirc 1a
24VDC, cong suat 10W.

Pé djéu khién mé hinh ta st dung cac nut an: nat an gat START (khoi
dong h¢ thong), STOP (dung h¢ thong); nit an thuong ho RESET (dung cho
truong hop khoi dong lai hé thong tir dau).

Ngoai ra trong viéc thiét ké mo hinh con lég dat thém cac bong den co
dién &p dinh mac 12VDC va 24VDC trér} bang hién thi hoat dong cua bé dé
bao hi€u trang thai lam viéc cua cac thiét bi mot cach tryc quan. Bong den

c6 dién ap 24VDC ndi song song vdi cudn ddy cua van dién tu, bong dén co
dién ap 12VDC dung dé ndi ndi tiép véi méto.

2.2 So d6 két noi cac thiét bj véi PLC

Khi lga chon xong céac thiét bi dé thiét ké mo hinh, tién hanh phan
cong cong vao/ra cua PLC. Duéi day la bang phan cong cong vao/ra PLC
véi cac ky hi¢u cua cac thi€t bi va chirc nang cia no.

Trude khi xem so do két ndi thiét bi va mo hinh ta xem lai cc ky hi¢u
thiét bi da trinh bay ¢ so d6 hinh 2.1 chwong II muc 1.1:

Bing 4.1. Ky hiéu cdc thiét b sir dung trong hé thong bé

Ky hiéu Thiét bi

LV3,LV4 Cam bién mirc

DO1, DO2 Cam bién do ndng do oxy

FL2, FL3 C4m bién béo bun

V4, V7 Van dong mo duong dng x4 nude vao bé
V5, V8 Van dong mo dudng 6ng xa nude ra khoi bé
V6, V9 Van dong mo dudng 6ng dan bun

M1, M2, M3, M4 | May khudy

B2, B3 Bom hut bun

(Tuy nhién, do ddy la mé hinh nén cdc tén goi thiét bi ¢é y nghia twong trung).
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Bing 4.2. Bing phdn céng cong vao/ra ciia PLC

STT | Thiét bi Ky hiéu | I/O PLC | Chikc niing
1 Nt 4n START | 10.0 Khéi dong hé thdng
2 Nt 4n STOP 10.1 Dimng h¢ théng
3 Nut 4n RESET | 114 Tai khoi dong hé thong
5 Cam bién mirc LV3 10.2 Béo nudc trong bé & mirc can (mirc 1)
6 Cam bién mirc LV3 10.3 Béo nudc trong bé ¢ mirc 1am viée (mirc 2)
7 Cam bién mirc LV3 10.4 Béo nudc trong bé & muc day (mirc 3)
8 Cam bién mirc LV4 10.5 Béo nudc trong bé & mirc can (mirc 1)
9 Cam bién mirc LV4 10.6 Béo nudc trong bé ¢ mirc 1am viée (mirc 2)
10 Cam bién mirc LV4 10.7 Béo nudc trong bé & mirc day (mirc 3)
11 Cam bién do ndng d6 oxy DOl 11.0 Do ndng d6 oxy
12 Cam bién do luyu luong bun | FL2 I1.1 Do luu lugng bun
13 Cam bién do nong d6 oxy DO2 11.2 Do nong d6 oxy
14 | Cam bién do lyu lugng bun | FL3 1.3 Do luu lugng bun
15 Van 4 V4 Q0.0 Pong mé dudng dng din nude vao bé
16 Van 5 V5 Q0.1 Pong mé dudng dng xa nude ra khoi bé
17 | Vané6 V6 Q0.2 DPong mé dudng dng hut bun
18 | May khudy 1 Ml Q0.3 Khudy
19 | May khuéy 2 M2 Q0.4 Khuay
20 Bom hit bun B2 Q0.5 Ht bun
21 Van 7 V7 Q0.6 Pong mé dudng dng din nude vao bé
22 Van § V8 Q0.7 DPong mo dudng 6ng xa nude ra khoi bé
23 | Van9 V9 Q1.0 Pong mé dudng dng hat bun
24 | May khuéy 3 M3 Ql.1 Khuay
25 | May khuay 4 M4 Q2.0 Khudy
26 Bom hut bun B3 Q2.1 Hut bun
e {liﬁ:} Lvd (lljlt.)zz}
v4 Ml M2 V7 M3 M4
(Q0.0) (Q0.3) (Q0.4) (Q0.6) (QL.1) (Q1.2)
ey I mey EL
2* KJO C)J() Vs 2" OL) ¢ JQ V8
(Q0.1) (Q0.7)
1€ >l | ® <}
| SBR 1 = || SBR 2
(L1 (11.3)
Ve § no?fs) V9 § {Q[;?n ‘
(Q0.2) (Q1.0)

Hinh 4.29 So d6 bé va thiét bi c¢é si phdn céng cdc cong vao/ra PLC
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Khi d& phan cong cong vao/ra cho cac thiét bi trong mé hinh ta dua ra
so d6 dau day cho PLC va Médun mo rong nhu sau:

_®_

Bong den

Role trung gian

—>~—  Céng tdc, nit an, cong vao PLC ciia cac cam bién

U
<1
z & g
(=] - =
a = =
{ (] (]
®~ | 8% )
| B2 °®
RL1 8 — " ®
RL2 8 = +Q
© 2 =
Qe i®
Qe =Q
% 24 VDC
el e L®
- o 0VDC
Oz |Eg =®
U o
S| 3 2®
RL3 @ — 1@ ®_\.\_ RESET
RL4 o < ) @__@_‘\, Cam bién tiém cin - FL3
RLS N IQ ~__Nong dé oxy -DO2
= —_— ®_
— R “~__Cam bién tiém cin - FL2
S # _.@- Im cr e Cdn
Qe =Q ®_\. Nong 36 oxy -DO1
e 2 Z®
[RL7 | S - ~ ® Cam bién mirc LV3 mirc diy (3)
_ =1 [=1
RL& '\ =+ §®_ ® ~___Cam bién mitc_LV3 mitc lam viée (2)
| | o -
S = ) & ® “~_Cdm bien mire LV3 mic can (1)
(] =
Se IO —R——Cm bién mirc LV2 mirc div (3)
=
RLY S ™M g] ® ~___Céam bién mirc LV2 mirc lam viéc (2)
= =1
I ® o RPN R—> Cam bién mire LV2 mire can (1)
RL11 S ; 5@ ®_~\ STOP
e = = R— START
S = =\
Hinh 4.30 So do két noi cong vao/ra cua PLC va Modun mé rong
Chu thich:
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Tuy nhién so d6 hinh 4.30. méi chi dua ra két no1 cong ra cua PLC
véi céc role trung gian (cu thé 1a cac cudn day cua role trung gian), dudi
day la so do két noi céc thiét bi véi cac ti€p diém cua role trung gian:

ov +24 V
4 p
Bom hut bin 3 - B3 RL 1
@—&—>
Miy khudy 4 - M4 /7~ ~_ RL2
: D—
Ny
My khudy 3 -M3 /N ~_RL3
M—®
—/
Van 9 - VO Z RL 4
Van 8 - V8 Z ~_ RLS
Van 7-V7 Zl ~_ RL6
Bom hit bin 2 - B2 RL 7
E—&—>
Miy khudy 2 - M2 /N RL 8
M—®
_ —/
May khuay 1 - M1 /N R—N RL 9
/
Van 9 - V9 Z ~_RL10
Van 8-V8 Z ~_RL11
Van7-V7 z ~_RL 12

Hinh 4.31 So @6 két nbi thiét bi v6i tiép diém cua role trung gian

NRL

2O
17
_®_

Tiep diém cua cac role trung gian

Moto

Cuon ddy cua van dién tie

Bong den
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2.3 Mo hinh ciia hé thong
Mo hinh ctia hé théng s& bao gdm 2 phéan:
e Bang hién thi va diéu khién
e M0 hinh 2 bé SBR
2.3.1 Bang hién thi va diéu khién
Phan thir nhat 1a bang hién thj va diéu khién qua trinh lam viéc bé SBR
- hinh 4.32. Trén bang c6 gan cac bong dén dugc két noi1 vo1 PLC nhu da
trinh bay trén hinh 4.30. va hinh 4.31. tuong ng voi vi tri va trang thai lam
viéc C}’la cac thiét’ bi, khi thi€t bi nao lam viéc thi dén s€ sang dérngu:(‘)i quan
sat biet. Cac nut an START, STOP va RESET, DO1, DO2 duogc lap trén bang
dé thuan tién cho qgé trinh di€u khién. 7Trong do cac nut an DO1 va DO2
thay cho vi¢c bdo nong do oxy trong bé (trén hay dudi mirc dinh trudce la
2mg/1).

Mil DOI M2 M3 DO2 M4
P L JCHNCK KO
® ®
@3 ®3
Vi
®1 @1 L@
V6 B2 | V9 B3
’:_1—@ -bi—@
FL2 —™ FL3 —~
SBR 1 SBR 2
® ® ®
START STOP  RESET BANG HIEN THI VA BPIEU KHIEN
o o QUA TRINH LAM VIEC BE SBR
DO1 DO2

Hinh 4.32. Bang hién thi va diéu khién qud trinh lam viéc bé SBR
2.3.2 Mé hinh 2 bé SBR

Phan thtr hai cia mé hinh 13 hé théng 1a mé hinh 1am viéc cua bé SBR
gém c6 md hinh cua cac bé can bang, bé SBR, ho lam sach, va cac thiét bi
van dong mo duong G 6ng, dong co may khudy, bom hit bun. Cac thiét bi thay
thé bao gdm: cac moto thay cho cac dong co va may bom hit bun, van dién
tir ¢ kich thude, cong suat nho hon so véi van ¢ hé théng thuc dé phu hop
v61 mo hinh.
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BE CAN BANG

BE SBR 1

]

BE NEN BUN HO LAM SACH

Hinh 4.33. M6 hinh hé thong bé SBR

—_—
A
C——1vif,

Hinh 4.34. M6 hinh bé SBR va su bé tri cdc thiét bi
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2.4  Lap trinh diéu khién cho mé hinh
2.4.1 Luu do diéu khién:

Viée 1ap luu do diéu khién cho mé hinh dwa vao cac luu d6 diéu khién
duogc 1ap ¢ chwong II muc 2. Ta chi thay cac thiét bi, qua trinh hoat dong ..
bang cac cong vao/ra, cac bién nhd, tir d6 1ap chuong trinh. Bang phan cong
cac cong vao/ra ciia PLC da duogc trinh bay & Bang 4.2 chuong nay nén dudi
day t61 chi xin trinh bay bang céc bién nhé ndi M duogc sir dung cho vi¢c 1ap

trinh:

Bang 4.3. Bang bién nhé ni M sir dung cho viéc ldp trinh

Tén bién | Chitc ning
MO0.0 | Cho phép bé SBR 1 hoat dong
MO.1 | Cho phép bé SBR 2 hoat dong
MO0.2 Cho phép qua trinh xa nudc vao bé SBR 1 dugc thuc hién
MO0.3 Cho phép qua trinh khudy trong bé SBR 1 dugc thuc hién
Mo0.4 Cho phép qua trinh ling trong bé SBR 1 dugc thuc hién
MO.5 Cho phép qué trinh x4 nudc ra khoi bé SBR 1
MO.6 Cho phép qua trinh hat bun khoi bé SBR 1 duoc thyc hién
MO0.7 | Cho phép qua trinh x4 nudc vao bé SBR 2 dugc thuc hién
MI1.0 Cho phép qua trinh khudy trong bé SBR 2 dugc thuc hién
MIl.1 Cho phép qua trinh ling trong bé SBR 2 dugc thuc hién
M1.2 Cho phép qua trinh xa nude ra khoi bé SBR 2 dugc thuc hién
M1.3 | Cho phép qua trinh hiit bun khoi bé SBR 2 dugc thuc hién
M1.4 Tham gia tao xung 1 phut véi T37
MI1.5 Tham gia tao xung 10 phiit voi T39 cho qua trinh khudy & bé SBR 2
MI1.6 Tao chu ky lam viéc méi cho bé SBR 1
MI1.7 | Tao chu ky lam viéc méi cho bé SBR 2
M2.0 | Tham gia tao xung 10 phut v6i T38 cho qué trinh khudy & bé SBR 1
M2.1 | May khudy 1 1am viéc ¢ ché d6 ddng thoi
M2.2 May khudy 2 1am viéc & ché d6 dong thoi
M2.3 May khudy 1 1am viéc & ché d6 ludn phién
M2.4 | May khudy 2 1am viéc ¢ ché d6 luan phién
M2.6 | May khudy 3 lam viéc ¢ ché do dong thoi
M2.7 | May khudy 4 lam viéc ¢ ché d6 dong thoi
M3.0 | May khudy 3 1am viéc ¢ ché d6 luan phién
M3.1 May khudy 4 1am viéc & ché d6 luan phién
M3.2 Tao chu ky lam viéc méi cho bé SBR 1 (trudng hop thoi gian hit bun dai hon 15 phit)
M3.3 Tao chu ky lam viéc méi cho bé SBR 2 (trudng hop thoi gian hit bun dai hon 15 phit)
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Bat dau
h 4
Khéi déng hé théng
0.0=1;10.1=0
¥
h 4 Y
Bé SBR 1 lam viéc Tré 2 gior
M0.0 =1 C50 dém dén 120

: 1

Y

BE& SBR 2 lam viéc

Xa nude vao bé MO.1=1
MO.2=1
l <
h 4
Khudy Xa nuéc vao bé
MO3=1 MO.7 =1
Ling Khudy
MO.4=1 M1.0=1
Xa nuée ra khai bé Ling
MO.5=1 M11=1

: l

h 4

Xa nuére ra khai bé

Hut bin M12=1
MO.6 =1
A 4
s Hét bin Hut ban
11.1 =1 hoéc 11.1 = 0 trong M1.3=1

théi gian > 1'

Hét bun
11.3 = 1 hoac 11.3 = 0 trong
théi gian = 1°

s Reset hé théng
114=1

Két thic

Hinh 4.35. Luu d6 diéu khién cdc qud trinh ciia bé
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Bat dau
qua trinh

Bat dau
qua trinh

Xa nuéc vao bé Xa nuéc vao bé

\ 4 Y
Mé van Mé& van
Q0.0 =1 Q0.6=1

Thei gian < 60
MQ.7 =1

Thoi gian < 60’
M0.2 =1

Bé day nudc
10.7 =1

Bé day nudc
104=1

d d
dl dl
el el
A 4 A
Péng van Pong van
Q0.0=0 Q0.6=0

Két thic
qua trinh
xa nuoc vao bé

Két thuc
qua trinh
xa nudc vao bé

Hinh 4.36. Luu do diéu khién van déng mé dwong ong xd niede vao 2 bé
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Bitdau
qua trinh khuay
v
Khéi déng qua trinh khudy
M0.3=1
)4
Thai gian < 90° S

M0.3=1
s S

Nuée & muire 2
10.3=1

\ 4
Khéng cho hai may khudy s
lam viéc N&ng dé oxy < 2mg/l
Q0.3=0;Q04=0 1.0=0
4————————————J I
) 4 \ 4
Hai may khudy cung lam viéc Luén phién 5 phut Ngirng hoat déng cla hai
M2.1=1;Q03=1 M2.3=1;Q0.3=1 may khudy

M22=1;Q04 =1

M2.4=0;Q04=0

A

A

v

Luén phién 5 phut
M2.3=0;Q0.3=0
M2.4=1;Q04=1

Hinh 4.37. Luu d6 diéu khién qud trinh khudy & bé SBR 1

Q0.3=0;Q04=0

Kétthic
qua trinh khuay
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Batdau
qua trinh khuay

A 4

Khai déng qua trinh khudy
M1.0=1

P
N

Théi gian < 90"
M1.0 =1

Nuéc & muc 2

4

Khéng cho hai may khudy
lam viée
Q1.1=0;Q2.0=0

|

106=1

Néng d6 oxy < 2mg/|
11.2=0

s

4

Hai may khudy cing lam viéc
M26=1;Q1.1=1
M2.7=1;Q20=1

(T38 <
M3.0 = 1;
M3.1=0;

Luan phién 5 phut

3000)
Q1.1=1
Q2.0=0

A

A 4

(T38 >
M3.0 = 0;
M3.1=1;

Luén phién 5 phut

3000)
Ql.1=0
Q2.0=1

A

Hinh 4.38. Luru d6 diéu khién qud trinh khudy ¢ bé SBR 2

A 4

Ngtrng hoat d’cfmg cha hai
may khuay
Q1.1=0;Q2.0=0

Kétthuc
qua trinh khuay
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Bat dau
qua trinh
xa nuéc ra khoi bé

Mé van
Q0.1=1

Thoigian < 30
M0.5=1

Nuéc trong bé can
102=0

Béat dau
qua trinh
X& nuée ra khoi bé

h 4

Béng van
Q0.1=0

Két thuc
qua trinh
xa nudc ra khoi bé

Mé van
Q0.7 =1

Thoi gian < 30
M1.2=1

Nudc trong bé can
105=0

A 4

Béng van
Q0.7=0

Két thic
qua trinh
xa nude ra khoi bé

Hinh 4.39. Luru d6 diéu khién qud trinh xd nwéce ra khoi bé
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Bat dau qua trinh Bat ddu qua trinh

hut bun hut bun
Y Y

M¢& van M@ van

Q0.2=1 Q10=1

Khéng cé bun
40=1hodc T41 =

Khéng cé bun
42 =1hoac T43 =

Thei gian > 15’
M0.6 =0

Thei gian > 15
M1.3=0

Pong van bong van
Q0.2=0 Q1.0=0

Két thuc Két thic

qua trinh hut ban qua trinh huat bun

Hinh 4.40. Luwu dé diéu khién van dwong ong dan bin
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Bat dau

Bat dau
qua trinh hat bun

qua trinh hat bun

A

Y v
Khoi d‘-’g% gc’_”]h“t bin Khéi déng bom hit bin
5= Q2.1 =1
> I
Y v

Cé bun

40 = 0 hodc T41 =

A 4

Tré 10 giay
T40 <100 va T41 < 100

Van hut bun mé

Y

Tré 10 giay
T42 <100 va T43 < 100

_ P Van hut bun mé
Q02=1 Q02=1
d a
A4 v
Bom hatobé‘"_'fm vige N%‘g”g E%m Bom hat bun lam viée Ngirng bom
5= 5= Q21=1 Q21=0

A

Théi gian > 15

M0.6 =0

Két thuc
qua trinh hat bun

Hinh 4.41. Liru d6 diéu khién qud trinh hit biin

Théi gian > 158
M1.3=0

Két thuc
qua trinh hat bun
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2.4.2 Ldp trinh diéu khién cho PLC:

Ngon ngir STL:
Network 1 // KHOI PONG HE THONG & TAO XUNG 1 PHUT
LDN 10.1

A 10.0

LPS

= MO.O

A C50

= MO.1

TON T46, 600
LPP

LPS

A T37

= M1.4

LPP

AN 11.4

AN M1.4

TON T37, 600

Network 2 // TAO THOI GIAN TRE CHO BE SBR 2
LD T37

LD 11.4

CTuU C50, 120

Network 3 // TAO CHU KY LAM VIEC CHO BE SBER 1

LD T37

LD M1.6
A M3.2
0 11.4

CTU C48, 240

Network 4 // TAO CHU KY LAM VIEC CHO BE SBR 2

LD C50
A T46
A T37
LD M1.7
A M3.3
0 11.4

CTU C49, 240

Network 5 // KHOI TAO CHU KY LAM VIEC CHO HAI BE

LDN 10.1
LPS

A C48

= M1.6
LPP

A C49

= M1.7
Network 6 // HOAT PONG CUA BE SBR 1
LD MO.O
LPS

AW< C48, 60
= MO.2
LRD
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AW>= C48, 60
AW< C48, 150
= MO.3

LRD
AW>= C48, 150
AW< C48, 195
= MO.4

LRD
AW>= C48, 195
AW< C48, 225

= MO.5

LPP

AW>=  C48, 225

= MO.6

Network 7 // QUA TRINH XA NUOC VAO BE SBR 1
LD MO.2

AN 10.4

= Q0.0

Network 8 // QUA TRINH KHUAY BE SBR 1 CHON CHE PO LAM VIEC
LD MO.3

LPS

AN 11.0

= M2.1

= M2.2

LPP

A 11.0

LPS

AN M2.0

TON T38, 6000
LRD

A T38

= M2.0

LRD

AW< T38, 3000
= M2.3

LPP

AW>=  T38, 3000
= M2.4

Network 9 // QUA TRINH KHUAY BE SBR 1 DPIEU KHIEN MAY KHUAY
LD MO.3

A 10.3
LPS
LD M2.1
0 M2.3
ALD
= Q0.3
LPP
LD M2.2
0 M2.4
ALD
= Q0.4

Network 10 // QUA TRINH XA NUSC RA KHOI BE SBR 1
LD MO.5

Trang 78



Bdo cdo thuc tdp tot nghiép Duwong Tudn Linh — TPH K47

A 10.2

= Q0.1
Network 11 // QUA TRINH HUT BUN BE SBR 1
LD MO.6

LPS

TON T44, 9000
A 11.1

TON T40, 600
LRD

AN 11.1

TON T41, 600
LRD

AW<= 100, T40
AW<= 100, T41

= Q0.2

A Q0.2

= Q0.5
LPP

A T44

LD T40

0 T41

ALD

= M3.2
Network 12 // HOAT PONG CUA BE SBR 2
LD MO.1
LPS

A C50

AW< C49, 60
= MO.7
LRD

AW>= C49, 60
AW< C49, 150
= M1.0

LRD
AW>= C49, 150
AW< C49, 195
= M1.1

LRD
AW>= C49, 195
AW< C49, 225

= M1.2

LPP

AW>=  C49, 225

= M1.3

Network 13 // QUA TRINH XA NUOC VAO BE SBR 2
LD MO.7

AN 10.7

= Q0.6

Network 14 // QUA TRINH KHUAY BE SBR 2 CHON CHE PO LAM VIEC
LD M1.0

LPS

AN 11.2

= M2.6
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= M2.7

LPP

A 11.2

LPS

AN M1.5

TON T39, 6000
LRD

A T39

= M1.5

LRD

AW< T39, 3000
= M3.0

LPP

AW>=  T39, 3000
= M3.1

Network 15 // QUA TRINH KHUAY BE SBR 2 DIEU KHIEN MAY KHUAY
LD M1.0

A 10.6

LPS

LD M2.6

0 M3.0

ALD

= 01.1

LPP

LD M2.7

0 M3.1

ALD

= 02.0
Network 16 // QUA TRINH XA NUSOC RA KHOI BE SBR 2
LD M1.2

A 10.5

= Q0.7
Network 17 // QUA TRINH HUT BUN BE SBR 2
LD M1.3

LPS

TON T45, 9000
A 11.3

TON T42, 600
LRD

AN 11.3

TON T43, 600
LRD

AW<=  T42, 100
AW<=  T43, 100
Q1.0
Q1.0
Q2.1

T45
T42
T43

w)

nrocC>r Il >
=
lw)

M3.3
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Network 1

Network 2

T37

Network 3

LAP TRINH CHO PLC (NGON NGU LAP TRINH LAD)

KHOI DONG HE THONG & TAO XUNG 1 PHUT

MO0.0

¢ )

_I C50 I__(

MO0.1

)

T46
IN TON
6001 PT 100 ms
T37 M1.4
11.4 M1.4 T37
1,1 |,
l / | l / | IN TON
6004 PT 100 ms
TAO THOI GIAN TRE CHO BE SBR 2

C50
: CuU CTU
l
I R

1201 PV
TAO CHU KY LAM VIEC CHO BE SBR 1
C48
: CuU CTU
M3.2
l ||
| 1 R
24014 PV

1/7




Network 4

Network 6

_l

MO0.0

Network 7

_l

MO0.2

LAP TRINH CHO PLC (NGON NGU LAP TRINH LAD)

TAO CHU KY LAM VIEC CHO BE SBR 2

C49

240 1

Cu

PV

CTU

KHOI TAO CHU KY LAM VIEC CHO HAI BE

c48 M1.6
| | ( )
I \

Cc49 M1.7
| | ( )
I \

HOAT DONG CUA BE SBR 1
c48 M0.2

MO0.3

Vv

il

A
N\
N\

MO0.4

MO0.5

N\
v/

[TT111

QUA TRINH XA NUOC VAO BE SBR 1

10.4 Q0.0

| | ¢ )

217




_l

_l

_l

Network 8

MO0.3

Network 9

MO0.3

Network 10

MO0.5

LAP TRINH CHO PLC (NGON NGU LAP TRINH LAD)

QUA TRINH KHUAY O BE SBR 1 - CHON CHE DO LAM VIEC

1.0 M2.1
| /| ¢ )
M2.2
—( )
11.0 M2.0
| |

6000 PT

_I T38 M2.0>
_I T<3|8 M2.3>

3000

T38 M2.4

| .1 ’
177 \ )
3000

QUA TRINH KHUAY BE SBR 1 - DIEU KHIEN MAY KHUAY

10.3 M2.1 Q0.3

| | | | ( )
_IMz.sl_
_|M2.2 I__(QOA )

QUA TRINH XA NUOC RA KHOI BE SBR 1

10.2 Q0.1

1| )

3/7

T38

TON

100 ms)



Network 11

MO0.6

LAP TRINH CHO PLC (NGON NGU LAP TRINH LAD)

QUA TRINH HUT BUN BE SBR 1

— |

T44
IN TON
9000 PT 100 ms
11.1 T40
—I IN TON
6001 PT 100 ms
11.1 T41
—I / IN TON
6001 PT 100 ms
100 100 Q0.2
—] < | < | C )
T40 T41
Q0.2
| | [
1 | \
T44 T40 M3.2
| | | e )
I I | \
T41
| |

417

Q0.5



Network 12

_l

MO.1

Network 13

MO0.7

Network 14

HOAT DONG CUA BE SBR 2
C50 C49
| ——
60
C49 C49
—I >=| : : <I : (
60 150
C49 C49
-« ——
150 195
C49 C49
s ——] « ——
195 225
C49 M1.3
| ——C )
225

QUA TRINH XA NUOC VAO BE SBR 2

(
\

Q0.6

)

MO0.7

M1.0

M1.1

M1.2

QUA TRINH KHUAY O BE SBR 2 - CHON CHE DO LAM VIEC
11.2 M2.6
| /| ( )
o \
M2.7
11.2 M1.5
| | | |
| l | l
6000+
T39 M1.5

— ——C )
— o —C )

T39

3000
T39

>=| l

3000

N\

M3.0

M3.1

LAP TRINH CHO PLC (NGON NGU LAP TRINH LAD)

PT

T39

TON

100 ms,



Network 15

Network 16

LAP TRINH CHO PLC (NGON NGU LAP TRINH LAD)

QUA TRINH KHUAY BE SBR 2 - DIEU KHIEN MAY KHUAY
10.6 M2.6 Q11
| | | | re )
| I | I \
M3.0
M2.7 Q2.0
M3.1
| |

QUA TRINH XA NUOC RA KHOI BE SBR 2

10.5 Q0.7

1| ¢ D

6/7



Network 17

M1.3

LAP TRINH CHO PLC (NGON NGU LAP TRINH LAD)

QUA TRINH HUT BUN BE SBR 2

— |

T45
IN TON
9000 PT 100 ms
11.3 T42
—I IN TON
6001 PT 100 ms
11.3 T43
—I / IN TON
6001 PT 100 ms
T42 T43 Q1.0
—] < | < | C )
100 100
Q1.0
| | [
1 | \
T45 T42 M3.3
| | | e )
I I | \
T43
| |

717

Q2.1
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2.4.3 Thuyét minh phan lap trinh - két hop xem phan ldp trinh bang phiong
phap lap trinh LAD:

o Network 1 // Khéi déng hé théng va tao xung I phiit

Tao xung 1 phut:

Ly do tao xung 1 phut: vi cac qua trinh 1am viéc ctia bé dién ra trong
thot gian dai hon gia tri co thé ctia mot bod dinh thoi trong S7-200 (gia tri
dinh thoi tdi da cua S7-200 1a 54°) vi vay can tao ra mot bd dém thoi gian

40” str dung bd dém, trong d6 xung dua vao bo dém co thoi gian 1a 1 phat.
Nhu véy ctr 1 phat thi bo dém ting mot gid tri.

Khi 10.0 = 1 thi T37 bat dau dém thoi gian. Khi T37 dém dén gié tri
dat trude 600 (1 phut) tiép diém thuong hé T37 = 1 nén cudn day M1.4 = 1,
nén tiép diém thuong dong M1.4 = 0. Tiép dlem M1.4 dat trude T37 vi vay
b dinh thoi T37 khong dugc cung cap nguon nudi nita nén try vé gia tri 0,
tlep diém T37 = 0 va cudn day M1.4 = 0, t1ep diém M1.4 lai tré lai gia tri
logic 1 cho phép cung cap ngudn dién nudi T37, T37 lai tiép tuc dém, dén
khi dém dén gia tri dat trude thi viée dém lai bat dau lai tr ddu. Ct nhu vay
trong 1 phut thi M1.4 va T37 duoc dua 1én gid tri logic 1 mot 1an tao ra xung
dé dua vao cac bo dém (C48, C49, C50).

Khéi dong bé SBR 1: Khi ta an nat START: 10.0 = 1 thi M0.0 = 1; bé
SBR 1 dugc phép lam viéc.

_ Khéi dong bé SBR 2: Vi bé SBR 2 lam viéc sau bé SBR 1 mdt khoang
tré¢ 1a 120 phut, nér} bo dém C50 dat truéc MO.1 c6 nhiém vu tao tré 120
phut, khi nao C50 dém dugc gia tri 120 (2 gio) thi C50 = 1, luc d6 MO.1 = 1
va bé SBR 2 dugc phép lam viéc. Viéc tao tré cho bé SBR 2 dugc trinh bay &
Network 2.

~Ngoai ra khi C50 = 1 thi T46 c6 gia tri dat trude 1a 600 (1 phuat) cling
bat dau dugc dém thoi gian. T46 tham gia qua trinh tao chu ky lam viéc cho
bé SBR 2 s¢& dugc trinh bay & Network 4.

e Network 2 // Tao thoi gian tré cho bé SBR 2

’ Ca mdi lan T37 (jé'm (,ién gia tri dat t‘ruéc no lai kich 1 xung cho bd
dém C50, va khi C50 dém dén gia tri 120 lan twong dwong voi thoi gian 1a
120 phut - thoi gian tré cho bé SBR 2 hoat dong.

Chén Reset ctia bo dém la tiép diém I1.4, khi I1.4 = 1 thi b dém duoc
dua vé€ gia tri 0. I1.4 dugc dat trude bo dinh thoi T37, by dém C48, C49,
C50 dé lam nhiém vu Reset cho ¢4 hé thong (xem Network 1, Network 2,
Network 3, Network 4).
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e Network 3 // Tao chu ky lam viéc cho bé SBR 1:

Chu ky lam vigc ciia bé SBR 1 1a 240 phat, T37 lam nhiém vu kich
xung cho by dém C48, khi C48 dém dén 240 twong ung voi chu ky lam viée
binh thuong cua bé thi C48 = 1.

Khi C48 = 1, thi M1.6 =1 (Network 5) dong thoi néu M3.2 = 1 (lién
quan dén viéc kiém tra da hét bun trong dudng dng chua trong qua trinh hat
bun Network 11). M1.6 va M3.2 c6 gia tri logic 1 thi s€ reset C48, va vi¢c
dém clia C48 lai bat dau lai tir dau.

o Network 4 // Tao chu ky lam viéc cho bé SBR 2:

Viée tao chu ky lam viéc cho bé SBR 2 tuong dwong vdi bé SBR 1.
Trong d6 bién nhd M1.7 ¢6 nhiém vu giong M1.6 ¢ trén, M3.3 ¢6 nhiém vu
giong M3.2 1a reset cho C48.

Viée tao chu ky cho bé SBR 2 ¢6 khac so voi bé SBR 1 ¢ chan kich
xung dém cho C49. 1a c6 thém tiép diém C50 va T46. C50 1am nhiém vu tré
120 phut, tirc 1 khi bé SBR 1 hoat dong dugc 120 phit rdi thi C49 méi duoc
dém dé tao chu ky cho bé SBR 2 va T46 tao tré 1 phut cho viéc dém d6. Néu
khong 6 T46 lam tré 1 phit, thi khi T37 = 1 va C5= 1(dém dén gia tri 120),
lap tirc C49 = 1 (dém dén gia trj 1) nhu véy qua trinh hoat dong cua bé SBR
2 b6 qua khoang thoi gian tir 0 dén 1 phut. Ly do duoc trinh bay & gian do
thot gian dudi day:

C50 120 121 C50 120 :121
Cc49 1 2 C49 o
Khong sur dung T46 Co sur dung T46

Hinh 4.42. Gian do minh hoa vai tro ciia T46
o Network 5 // Khéi tao chu ky lam viéc cho hai bé

MI1.6 1a chan reset cua C48, khi C48 = 1 thi M1.6 = 1, két hop véi
M3.2 = 1 n6 s€ x0a gia tri d€m cua C48 va viéc dém lai ti€n hanh lai tir dau.
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Nhu véy thoi gian cta chu ky lam viée cua bé SBR 1 duoc bat dau lai tir dau.
Su viéc tuong tu voi bé SBR 2.

e Network 6 // Hoat dong ciia bé SBR 1:

Khi M0.0 = 1 thi bé SBR 1 duoc phép 1am viéc. Ta bat dau tién hanh
so sanh C48 (thoi gian lam viéc ctia bé) véi cac gia tri dit trude (thoi gian
cho mdi qua trinh). Tuong tng voi mdi qué trinh 13 cac bién nhé tir MO.2
dén MO0.6 (da trinh bay ¢ Bang 4.3). Mdi quan hé gifra gid tri cua C48 va
muc logic cua céc bién dai dién cho cac qua trinh lam viéc dugc trinh bay &
dudi:

nMO.4 :
M3 | | E
M0.2 |
C4% .
[0 150 195 225

Hinh 4.43. Gian dé minh hoa
o Network 7 // Oud trinh xd nuée vao bé SBR 1

Khi M0.2 = 1, tc 1a qua trinh xa nudc vao bé duoc thuc hién thi
Q0.0 = 1 (van xa nudc vao bé dugc mo) dén khi nao 10.4 = 1 1a khi nudc
trong bé dat murc day.

Khi M0.2 = 0 tirc 1a khong phai qué trinh xa nudc vao be.
o Network 8 // Qud trinh khudy bé SBR I chon ché d3 lam viéc
MO.3 = 1 qué trinh khudy trong bé SBR 1 duoc thuc hién.

Néu 10.1 = 0 (twong Gmg v6i ndng dd oxy < 2mg/l — xem Bang 4.2) thi
M2.1 = 1; M2.2 =1 tuong umg voi may khudy 1 va 2 1am viéc ché d6 dong
thot (xem Bang 4.3).

Khi 10.1 = 1, T38 duoc sur dung dé tao xung 10 phut (gia tri dat trudc
1a 6000). cach thirc lam viéc cua T38 giéng voi viée tao xung 1 phut dé trinh
bay & trén. O day ta sur dung bién M2.0 @€ tham gia qua trinh tao xung.
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Pé tao ché d6 lam viéc luan phién trong 5 phut cho hai may khudy ta
st dung 1énh so sanh T38 vadi 3000 (twong duwong 5 phut), khi T38 < 3000 thi
M2.3 =1, M2.4 = 0, khi T38 > 3000 thi M2.3 = 0, M2.4 = 1. M2.3, M2.4
tuong duong véi may khuay 1 va 2 ¢ ché do luan phién (xem Bang 4.3).

o Network 9 // Qud trinh khudy bé SBR 1 diéu khién mdy khudy:

Tiép diém 10.3 = 1 twong duong nudc trong Vbé 0 muc lam viéc, khi
10.3 =1 thi cac tiép diém Q0.3 va Q0.4 vung dém cong ra cua 2 may khuay
mai c6 thé co gia tri logic 1, hai may khuay mai c6 thé 1am viéc.

Ly do su dung cc bién nhd M2.1, M2.2. M2.3, M2.4 th,ay cho QO.3‘Vé
Q0.4 12 vi nguyén tac khi 1ap trinh 1a cuon day ra chi dugc xuat hién mot lan.
Nguyén nhan cua viée nay la PLC lam viéc theo vong quét, n6 s& thuc hién
lénh cudi cung trong vong quet. O truong hop nay, néu ta khong thay Q0.3

va Q0.4 bang cac bién nhé trén thi khong bao gio may khudy 1am viéc ¢ ché
d6 dong thoi.

o Network 10 // Qué trinh xd nudce ra khéi bé SBR 1:

MO.5 = 1 thi qué trinh x& nudce ra khoi bé méi duogc thu:cqhién, QO0.11a
vung dém cong ra cho phép van xa nudc md, khi nude trong bé dat mirc can
10.2 =0, Q0.1 = 0 va van s€ duogc dong

o Network 11 // Qud trinh hiit biin bé SBR :
MO.6 = 1 thi qua trinh hat bun méi duoc thuc hién.

’ Khi M0.6 = 1 thi ngay lap tore Q0.2 = 1 va Q0.5 = 1, tirc la van dudng
ong dan bun dugc md va bom hut bun dugc khéi dong.

Néu trong bé c6 bun, dong chay cua bun qua s€ lam quay gudng dap
nudce, va tin hidu s& phat lién tuc vao cong I1.1 (nguyén 1y lam viéc cua thiét
bi bao bun duoc trinh bay ¢ mue 1.2.2). Khi d6 I1.1 s& thay ddi gia tri logic
tir 0 dén 1 va tir 1 dén 0 lién tuc va nhu vdy T40 va T41 khong dat dugc gia
tri dat trude, va tiép diém cia né sé khong ngit ngudn nudi Q0.2 va QO.5.

Pé bao vé chong chay can cho bom khi khéng cé bun trong thoi gian
10 gidy. Ta st dung 1€nh so sdnh bo dinh thoi T40 va T41véi gia tri dat trudce
100 (10 gidy), khi T40 > 100 hodc T41 > 100 thi tiép diém T40 hoic T41 c6
gia tri logic 1 va no s& ngat Q0.2 va Q0.5 khoi ngudn, van dudng ong dan
bun bi dong lai va bom ngung lam viéc.

Do quy trinh xtr ly nude thai yéu cau truong hop thoi gian hut bun quy
dinh da het ma bun Van con trong duong 6ng can hat hét ra dé tranh truong
hop 1am tic duong ong, ta sir dung bo dinh thoi T44, T40 va T41 dé bat dau
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chu ky 1am viéc méi cho bé. T44 duoc dit gia tri dit truge la 9000 (tuong
duong 15 phut), cung lac voi M0.6 = 1, T44 dugc cung cap nguodn nudi dé
dém thoi gian, hét 15 phit thi tiép diém T44 = 1, nhung do con bun nén T40
hodc T41 chua dat gié tri logic bang 1, nén M3.2 chua bang 1, C48 van chua
dugc reset nén qua trinh hut bun van tiép tyc. Khi hét bun I1.1 = 0 hoic 1
trong khoang thoi gian 1 phuat, T41 hodc T40 s€ dat gia tri logic 1 va luc do
M3.2 =1 va C48 duogc reset, chu ky lam viéc méi cua bé bét dau.

Phan lap trinh hoat dong cua bé SBR 2 tir network 12 dén network
17 tuong duong voi phan 1ap trinh hoat dong ctia bé SBR 1 chi khac vé tén
bién nhé va céc cong vao/ra da duoc trinh bay & Bang 4.2 va Bang 4.3.

2.5 Mo phong sy van hanh cia PLC

Viéc mo6 phong sy van hanh ‘cfla PLC duoc tién hanh thu nghi¢m b?mg
Ban thir nghiém chwong trinh diéu khién Micro PLC ctua Cong ty Thiét bi
dién Cong nghi€ép Tam Anh do chinh t6i lap dat.

Qua trinh tht nghiém chwong trinh voi PLC CPU 224XP
AC/DC/RELAY va médun m¢ rong EM222, sur dung cac loai cong tac gat tac
dong cac cong vao 10.0, 10.1 dé khoi dong va dimg hé théng nut 4n thudong
hé tac dong cong vao 11.4 dé thuc hién chuc nang Reset h¢ thong, tac dong
vao cong vao 11.1 va 11.3 dé thir nghiém qua trinh hat bun, cac nat 4n chét
dua vao cac cong vao con lai cia PLC dua tin hiéu thay cho cac truong hop
bao mlrc nudc, muc oxy.

Cac tin hiéu cua cong ra dua vao cac role trung gian, cong ra nao co
tin hiéu xudt ra thi dén led cua role nbi voi cong ra do phat sang. Vi ban thu
nghiém chi c6 10 role trung gian nén hai cong ra con lai quan sat truc tiép
trén PLC (trén modun EM222).

Két qua qua trinh thir nghiém 1a viéc diéu khién dién ra nhu mong
muon.
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Ban thir nghiém chwong trinh diéu khién Micro PLC

PLC va Role trung gian Cdc niit bam tac déng cong vao PLC
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KET LUAN VA PE NGHI

1. Kétluan

Sau mot thoi gian thuc tdp va lam bao cdo tot nghi¢p, dudi sy hudng
dan cua thiy gido Thac sy Phan Van Thang va véi su nd luc cta ban than,
bao cao thuc tap tot nghiép cta to6i dd hoan thanh. T6i nhan thiy qua thoi
gian thuc tip bao cdo cua toi di thu duoc nhimng két qua sau:

B4o céo da thuc hién tot nhirng nhi¢ém vy, yéu cau dé ra trong “pé
cuong thuc tap tot nghiép” 1a da nghién clru, tim hi€u va trinh bay rd rang
ve:

e Cic kién thirc co ban ctia cong nghé xur 1y nude thai.
e Quy trinh xtr ly nudc thai cua nha may xtr ly nudce thai Ha Long.

e Ky thuét tmg dung PLC trong tu dong hoa, hiéu biét vé PLC tir cac
khai niém co ban, dén dic diém cau tao, nguyén 1y lam vi¢c, cach s
dung, phuong phép 1ap trinh cho PLC ...

e Kién thirc vé cac thiét bi tu dong héa sir dung trong pham vi nghién
ctru cua dé tai: do 1a cac thiét bi do luong, thu nhan thong tin céc thiét
bi chap hanh ...

e Dua ra dugc md hinh diéu khién bé SBR, c¢6 so d6 md hinh, dua ra
cac thiét bi dugc luva chon thay thé thiét bi thuc d€ tién hanh thiét ké
mo hinh, so d6 dau day cua cac thiét bi vai PLC.

e Dua ra duoc thuit toan, lwu dd diéu khién dé van hanh bé, va dua vao
do da lap trinh va thur nghiém thanh cong.

Tuy nhién, do bao cdo lam trong mdt thoi gian ngan, di€u kién ve tai
li€u con thiéu va kién thire thuc té ctia ban than t61 con nhiéu han ché, nén
bao céo sé khong tranh khoi sai x6t va c6 nhitng han ché nhu sau:

e Do thuc tdp va lam bao céo trong thoi gian ngin nén tdi chua xay
dung dugc mo hinh thuc sy nén méi chi thiét ké mé hinh thtr nghiém &
murc d§ quan sat sy lam viéc trén PLC.

e Do chua tim du tai liéu can thiét nén trong bdo céo viéc trinh bay vé
cac thiét bi van hanh nhu dong co, bom hut bun con chua trinh bay cu
theé, chi tiét, chua dua ra dugc so d6 dau day cua cac thiét bi thuc.

e Do kién thuc vé lap trinh van con nhiéu han ché nén chuong trinh diéu
khién con dai va phuc tap. Trong dé tai, phan lap trinh s€ ngan hon,
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don gian va dé hiéu hon néu biét st dung 1énh lam viéc voi thoi gian
thuc thay cho viéc phai sir dung t6 hop cac 1énh so sanh, cac 1énh diéu
khién by dém, bo dinh thoi.

2. Pé nghi
Tur nhitng két luan vé d¢é tai toi xin dua ra dé nghi sau:

Tu dong hoa didu khién bé SBR trong hé théng xtr Iy nudc thai noi
riéng va ty dong hdéa qua trinh xr Iy nudc thai no61 chung 1a mdt linh vuc
thiét thuc, mang tinh trach nhiém va y thic voi cong dong rat can duoc tng
dung rong rai trong doi séng.

Pé tai nay khi dugc hoan thién va nang cao hoan toan c6 thé tmg dung
¢ thuc té. Nhitng phuong huong dé hoan thi¢én va nang cao dé tai trong
tuong lai la:

e Tu dong hoa tat ca cac khau chua duoc tu dong hoa, tAt ca cac giai
doan cua toan bg qua trinh xtr 1y nudce thai tir khi dua tir ho chira cho
dén luc dua ra ho lam sach.

e Hoan thién phén 1ap trinh c6 st dung Iénh lam vig¢c véi déng ho thoi
gian thyc cia PLC, vi¢c nay vura tdn dung mot kha nang von co cua
PLC vtra 1am cho chuong trinh ngan hon, don gian va dé€ hi€u hon.

e St dung cic phan mém dé két ndi hé thdng diéu khién voi may tinh,
xdy dung giao dién giao tiép dé nguoi co thé diéu khién hé thong
thong qua mdy tinh. Khi d6 khong chi nguoi lao dong dugc giai phong
khoi lao dong chan tay, nham chan va doc hai ma viéc diéu khién hé
théng duoc tién hanh d& dang, truc quan, viéc thay dbi cac thong sd
cua hé théng cling dugc thuan ti¢n.
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