LOI NOI PAU

Pién ning 1a mot dang ning luong dic biét, né cé thé chuyén hoa dé dang
thanh céc dang nang lugng khac nhu: nhiét nang, co nang , hod nang. Méat khac
dién nang lai co thédé dang truyén tai, phan phdi di xa.. Pién c6 mit trong tat ca
cac linh vuc kinh té ciing nhu trong sinh hoat doi thuong. Dic biét 1a trong cac
nganh cong nghiép va dich vu thi cang khong thé thiéu duoc vi né quyét dinh 15
141 cta xi nghiép, quyét dinh dén gia ca canh tranh.

Pic biét trong nhitng nim gan day do chinh sach md cira ciia nha nudc,
von nudc ngoai vao nude ta ngay cang ting do d6 nhiéu cac nha may xi nghiép,
cac khu cong nghiép cang can c6 mot hé théng cung cip dién an toan, tin cay dé
san xut va sinh hoat. Dé thuc hién duogc diéu nay can phai c6 mot doi ngli can
b0, k¥ su dién dé dua nhitng cong ngh¢ madi, hién dai vao thiét ké, ap dung vao
trong cac nganh cong nghiép cling nhu trong cudc séng theo chil trrong ctia nha
nude ta d6 1a di trudc don dau .

Qua thoi gian hoc tap va thuc tap tai Cong Ty DAP - VINACHEM Hai
Phong. Em dugc giao dé tai t6t nghiép "Tim hiéu vé khu cong nghiép Pinh
Vii, di siu thiét ké cung cap dién cho phan xwéng Acid Photphoric ""do cd
giao Thac ST DS Thi Hong Ly hudng dan. Pd an gom cac chuong sau:

Chuong 1: Gidi thiéu chung vé khu cong nghiép Pinh Vil.

Chuong 2: Xac dinh phu tai tinh toan phan xudng Acid Photphoric (PA).

Chuong 3: Lua chon céc thiét bi dién ha ap cho phan xudng PA.

Chuong 4: Thiét ké hé thong tu dong bu cos¢ cho phan xudng PA.
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CHUONG 1.
GIOI THIEU CHUNG VE KHU CONG NGHIEP PINH VU

l.I. VI TRI KHU CONG NGHIEP VA GIAO THONG.

Pja diém nam & 16 dat GI-7 gan cudi ban dao Pinh Vil va ha luu song Bach
Diang tir Hai Phong ra bién. Dia diém cach trung tdm thanh phd Hai Phong 7 km,
cach cang Hai Phong 5 km va céch san bay Cat Bi 3 km. Ban ddo Binh Vi duoc
ndi véi dudng cao téc sé 5 Hai Phong - Ha Noi. Lién doanh khu cong nghiép
Pinh Vii da thiét ké qui hoach téng thé ciing véi mang ludi thong tin cho toan
khu.

C6 truc dudng doc ban déo toi dia diém GI-7. Truc dudng nay duoc ndi voi
cac nhanh dudng ngang téi cac nha may duoc dau tu trong khu. Truc duong
chinh tai khu cong nghiép Pinh Vii tir diém dau cua ban dao toi dudng cao toc
s6 5 dai 3 km. Tryc dudng nay dugc md rong 1én 23m voi 4 lan xe chay nhu
duong cao toc s6 5 hién nay. Ban dao Pinh Vii da dugc phép cua chinh pha Viét
Nam xay dyng thanh khu kinh té tong hop véi tén goi khu kinh té Pinh Vi dé
tan dung dia diém va cac diéu kién vé kinh té, van hoa va du lich.

Téng dién tich cua du 4n: 71,875 ha.

Dién tich nha may: 27,9862 ha.

Dién tich hanh lang bang tai té1 cang va dién tich cang: 1,9646 ha.

Dién tich bai thai gip tam thoi: 11,9243 ha.

Dién tich bai thai gip 1au dai: 30 ha.

1.2. NHUNG PAC PIEM PIA CHAT VA THUY VAN

Dia diém xay dung nam trén khu dat GI-7. Mat dat ty nhién c6 do cao
khoang 1,5 m. Khu vuc nay da dugc san lép mot phﬁn va ¢6 do cao modi la
4,95m, phﬁn con lai 1a vung ngdp man. Theo cac tai li¢u diéu tra dja chét, dia
diém xdy dung nha may c6 cau tao dia tang nhu sau: Dudi 16p dat méi duge san
lap (cat hat nhé mau xam van, xam xanh) day trung binh 4 m 13 16p dét ty nhién
cat min v6i d6 day trung binh 5 m, sau d6 dén 16p bun sét mau xam xanh & trang

thai déo chdy c6 d day trung binh 12 m. Tiép dén 1a 16p dat sét miu xam trang
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van do trang thai déo ctng. Vi vay cac hang muc cong trinh ¢6 tai trong 16n can
phai c6 giai phap xtr Iy nén moéng cho phu hop.

Cac sb liéu vé nudc ngdm chi ra ring day 1a ving ngap min véi do man rat
cao (ham lugng ion clorua tir 600 mg/1 dén 800 mg/1). Ban dao Pinh Vii nam ¢
vung cira bién Nam Triéu cta 3 con song 16n (Séng cAm, Song Bach Pang va
Séng Lach Tray) chay ra bién.

* S6ng Bach Pang: Nam ¢ phan dong nam Thanh phd Hai Phong va 1 con
song chinh & khu vuc nay.

* Song Cam 1a doan cudi cia Séng Kim Mon. Song cam chdy trong ving
phia Bic Hai Phong, c6 mot nhanh ndi véi Song Bach Pang. Chiéu rong cta
song chay qua khu vuc Dinh Vii rong 120+150m, chiéu sau 1a 6+8m. Luu lugng
cao nhat 1a 1860 m*/gidy, luu luong thip nhét 1a 187 m /giay.

* Song Lach Tray 1a mot nhanh ciia Séng Van tc. Song Lach Tray nam ¢
phia nam trung tdm thanh phd. Séng Lach Tray c6 chiéu rong 100+200m va do
sau 4+7 m. Mtc nude cta ha luu Song Bach Ding:

Mitc nudc trung binh (trong 30 nam lién tyc gan day): 212 cm.

Mtrc nude cao nhat dic biét: 452 cm.

Mirc nuée cao nhat trung binh: 408 cm.

Mitc nudc thap nhat dic biét: 20 cm.

Mirc nudc thap nhat trung binh: 44 cm.

1.3.NHUNG PAC PIEM VE KHi HAU.

Hai Phong nam & vi 6 205N va kinh d6 106°E, do d6 chiu anh hudng cua
khi hau gié mua va ctia bién. Khi hau hang ndm c6 thé chia thanh 2 mua d6 la
mua mua va mua kho. Mua mua kéo dai tir thang 5 t61 thang 10, nhiét do trung
binh 1a 25°C. Cac thang nong nhit 1a thang 6 va thang 7, c6 nhidu muwa va giong
bdo. Hudng gid chii yéu 1a hudng Pong Nam. Mua kho kéo dai tir thang 12 t6i
thang 3, nhiét d6 trung binh dudi 20°C. Huéng gi6 chu yéu 1a huéng Pong Bic.
Thang 4 va thang 11 13 thang chuyén mua. Luong mua trung binh 1a 1600+1800

mm/ndm va chu yéu vao mua he, chiém to1 80+90% tong lugng mua.
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* Nhié€t do: Nhi¢t do trung binh trong mua he khoang 25°C, nhiét do trung
binh trong mua dong thudng thap hon 20°C.

* Gio: Huéng gio bién ddi theo mua: vao mua dong (tir thang 11 t&i thang
3 nam sau) gié Pong Bic va gié Bac chiém wu thé. Vao thang 4 1a giai doan cta
gi6 Pong Nam va gié Nam. Gié Nam c¢6 tan sb 16n nhat vao thang 7, trong khi
gi6 Béc va gi6 Dong Béc c6 tan suét 16n nhat vao thang 10.

Hai Phong nam trong khu vuc chiu &nh huong manh ctia cac con bao nhiét
d6i. Van tc gid do duge ¢ cac tram khi twong 1én toi 40m/gidy, ap luc 1én t4i
100 kg/cm?. Téc d6 gi6 trung binh ghi dugc ¢ tram Hon Déu 1a 5,1 m/gidy, tram
Phu Lién 1a 3,7 m/gidy va tram Cat Bi 1a 2,8 m/giay.

* Ché d6 mua: Tai ban ddo Pinh Vii, hang nim c6 100-150 ngay mua. Mua
mua bat dau tir thang 4 va két thic vao thang 10. Luong mua vao mua nay
chiém hon 80% luong mua ca nam.

* Birc xa nhiét: téng luong burc xa nhi¢t & khu vuc Hai Phong 1a kha cao,
khoang 220-230 kcal/cm? hang nam. Biic xa nhiét 16n nhat vao thang 7 va thap
nhat vao thang 12.

* P 4m: Ban dao Pinh Vi 1a mot trong cac khu vuc c6 do am cao véi mire
trung binh la 80-85%.

* Bio: Bdo xuat hién cha yéu tir thang 7 toi thang 9. Trong mot s6 nam bao
dén sém ngay tir thang 6 va két thuc trong thang 10. Trung binh hang nim c6 tir
1-2 tran bao do truc tiép vao ban dao Pinh Vil.

N6i tom lai, cac sb liéu théng ké da chi ra rang Hai Phong nam trong ving
c6 khi hau nhiét déi nong am va thudc khu vuc gi6 mua cua Bbong Nam Chau A.
Thoi tiét duge chia thanh 2 mua rd rét:

* Mua dong: mua it, kéo dai trong 5 thang (tir thang 11 t&1 thang 3 ndm
sau) v6i s6 ngay nang tuong dbi it. Thoi tiét mua dong twong ddi on dinh.

* Mua hé: Khi hau néng am, nhiéu gié va ning, d6i khi co suong mil. Vao
mua nay thuong co nhiu bio, sim va ap thip nhiét d6i. Diéu d6 co thé gay ra li

lut bat ngd trong khu vuec.
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1.4. CO CAU TO CHUC CUA KHU CONG NGHIEP.

Khu cong ngiép Pinh Vii duoc chia lam 3 khu vuc san xuat chinh do la:

* Khu hanh chinh: ¢6 nhiém vu t6 chire, quan 1y san xuét va kinh doanh.

* Khu san xuat chinh: gdm cac xuéng san xuét chinh (xuong H,SO,, xudng
H3;PO4, xuong Na,SiFs, xudng DAP).

* Khu phuc vu san xuét: gdbm cac kho nguyén liéu, kho san pham, kho tong
hop, tram phat dién, xudng co khi, tram lam lanh nuédc tuan hoan, ki thuat va thi

nghiém, xtr Iy nudc thai, tram xu 1y nudce, bai thai gip, tram ctru hoa.

Giam ddc diéu hanh

Pho Giam dbc
\ V \
Ké toan Ké Phong P xuéng P.xuéng || P.xudéng
tai chinh hoach ky thuat PA DAP SX

Hinh 1. 1. So dé té chirc cizia khu cong nghiép

Trong cic phan xuong cua khu céng nghiép c6 giam ddc, phé giam doc va

C4C 6 trudng.

Qu;’m

doc
PQDI PQD2 To truong To truong
Tho co khi Tho dién C0Ong nhan CoOng nhan

Hinh 1. 2. So dé té chirc ciia cdc phdn xwéng
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1.5. THONG KE PHU TAI CUA KHU CONG NGHIEP

Bdng 1. 1. Danh sach phu tdi dién trong khu cong nghiép va cong sudr dat

' Sb , Tong cong
STT Tén phu tai Cong suat ,
luong suat
1 | Tram bién 4p SA va nhiét dién 2 1250kVA 2500kVA
2 | Tram bién 4p DAP 2 2000kVA 4000kVA
Tram bién ap tuan hoan nudc
3 N . 1 1600kVA 1600kVA
nhiém axit
4 | Tram bién ap PA 2 2000kVA 4000kVA
5 | Tram bién ap tuan hoan nudc sach 2 630kVA 1260kVA
6 | Tram bién &p khu hanh chinh 2 500kVA 1000kVA
7 | Tram bién 4p cang 1 800kVA 800kVA
8 | Tram bién 4p kho luu huynh 1 1250kVA 1250kVA
Dong co Common acid pump
9 1 220 kw 220kW
(P0141)
Dong co Feeder water pump
10 1 315kW 351kW
(P0408Db)
Pong co Induced draft fan
11 1 200kwW 200kW
(C0403)
12 | Bong co Primary air fan (C0401) 1 220kwW 220kW

Du kién trong tuong lai khu cong nghiép mo rong quy mo san xuét lap dat

thém céc thiét bi hién dai vi vay viéc thiét ké cung cip dién phai dam bao sy gia

tang phu tai trong twong lai. V& mit kinh té va k¥ thuat phai dé ra phuong an cap

dién sao cho khong gdy qua tai sau vai nam san xuat, ciing nhu khong qué

duthira khong khai thac hét cong suat du trit gdy lang phi. Vi vy viéc thiét ké,

lua chon cac thiét bi can phai ddm bao ca vé mat kinh té cling nhu k¥ thuat.
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1.6. CONG POAN SAN XUAT CUA CAC PHAN XUONG TRONG KCN.
1.6.1. San xuit ciia phan xwéng Axit Sunphuric.
Gom céc cong doan:
* Cong doan nguyén li¢u va lam néng chdy luu huynh.
* Cong doan ddt va chuyén hoa luu huynh.
* Cong doan sdy va hap thu.
.6.2. San xuat ciia phan xwéng Axit Photphoric.
Gom céc cong doan:
* Nap licu.
* Phan tng va phan huy.
* Loc bao gdom.
1.6.3. San xuit ciia phan xwéng DAP.
Gom céc cong doan:
* Nap li¢u.
* Tao hat.
* Siy.
* Sang, nghién va bot hoi luu.
* Lam lanh.
* Xu ly khi thoat

1.6.4. San xuat ciia phan xwéng natri foxilicat,
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CHUONG 2.
XAC PINH PHU TAI TiNH TOAN PHAN XUONG ACID
PHOTPHORIC (PA)

2.1. KHAIQUAT CHUNG.

Muc dich thiét ké phan xudng acid photphoric bat dau tir khau chuyén
apatit va acid sunphuric vao trong khudn vién phan xudng t6i lic két thuc phan
phdi acid photphoric di co dic, acid floxilixic (18%) va bun ra ngoai khuén vién
phan xudng, bao gdm bd phan phan tng, bd phan loc.

Phén xudng bao gém cac b phén sau:

* Phan tng va phan huy

* Loc.

* Co dac acid.

Qua trinh dihydrat duoc sir dung cho san xuét acid photphoric. Day truyén
san xuét don duoc sir dung cho b phan loc, trai lai bd phan c6 dac acid dung
day chuyén san xuat kép.

2.2. QUYTRINH CONG NGHE.

2.2.1. Lwa chgn quy trinh cong nghé.

Trong cong nghé udt san xuét acid photphoric, acid sunphuric tac dung voi
apatit thu dugc acid photphoric long va canxi sunphat (gip), va sau do6 acid
photphoric bi tach khoi gip bang quy trinh loc. Phan tmg chinh duoc mé ta nhu
sau.

3Ca3(P04)CaF;, + 10H,S0,4->6H;PO4+ 10CaSO,4.nH,0 + 2HF (2.1)

Gia tri n trong cong thirc trén co thé 13 0, 1/2 hoac 2 tuy thugc vao dang
tinh thé canxi sunphat, d6 1a vita chét, vira hemidydrat hodc gip hydrat. Qua
trinh dihydrate 13 qua trinh san xuat chiém wu thé trén thé gidi, 80% cac nha
may san xuét acid photphoric trén thé giéi dd va dang 4p dung quy trinh
dihydrate, san luong acid photphoric duoc san xuat theo quy trinh ndy chiém t&i
85% tong san pham acid photphoric trén thé gidi san xuat theo quy trinh u6t. Do
1a mdt quy trinh san xut c6 uu thé, quy trinh dihydrate c6 nhimng dic diém sau:

* Thu héi P,Os trong apatit cao
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* Quy trinh céng nghé hoan thién, 6n dinh va dang tin cay.

* Pham vi ap dung cho apatit rong va hoat dong linh hoat.

* Hiéu sut hoat dong cao va bao dudng it.

* Day chuyén san xuat don c6 quy mo 16n.

* Kinh nghi¢m van hanh duoc tich Iiiy thoi gian dai trong lya chon vat li¢u
va céu trac thiét bi, khong can chon cac "hop kim phirc tap".

2.2.2. Pac tinh quy trinh cong nghé.

Bao gom cac bd phan chinh:

* B0 phéan phan tng va loc.

* B0 phan c6 dic acid.

2.3. MO TA QUY TRINH CONG NGHE.

2.3.1. B¢ phan nap liéu.

Bun quing photphat chita 65% ran dugc chuyén téi thung phan tng trong
phan xudng acid photphoric tir b phan thung chira bun thudc khu vuc kho chira
apatit bom sang. Acid sunfuric ndng do 98% dugc bom tir thung chia acid trong
khu kho acid dén thung phan tmg va thung rira ctia b phan boc hoi va co dic.

Phu gia chéng bot trong thung phi duoc chuyén vao phan xudng va db
bang tay vao thung chira phy gia chong bot. Sau khi dun néng bang hoi, phu gia
duoc bom dén b phan phan tmg va bd phan cb dic.

2.3.2. Phan rng va phan huy.

Bo phan nay duoc thiét ké dé san xuét acid photphoric c6 néng do t6i thiéu
12 26% P,0s.

a. Bo phdn phdan vrng

Bun quing apatit chita 65% ran duoc chuyén téi mot ngan ciia thung phan
tmg qua dudng éng. Trude khi vao thung phan tng, bun duoc do bang ddng hd
do luu lugng va déng ho do ty trong dé duy tri nap liéu 6n dinh. Néng do
sunphat trong ngin 3, qua ldy mau phan tich duoc duy tri & murc thong thuong 1a
25~30g/1 SOs, c6 thé duge diéu chinh bang cach thay ddi ty 18 gitta dong bun
photphat va tong sb ion sunphat dua vao thung phan tmg. Tong s6 ion sunphat

dua vao c6 thé tinh qua phan tich bang tay lugng SO5 va do luu lugng acid hoi
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luu qua bom acid hdi luu ciing véi lugng acid sunfuric nap truc tiép vao thung
phan tmg. Gia tri tong sé dugc kiém tra bang cach thay d6i tong luu luong acid
sunphuric nap vao ngan 1 va 2.

Acid sunphuric tiép nhan vao khuon vién nay dugc tron so bd trudc khi dua
vao thung phan ng véi axit hoi luu tir bo phan loc trong dudng dng duge thiét
ké dic biét dang chir "T". Acid hdi luu c6 thé xem xét gdbm 3 thanh phan: ion
sunphat, acid san phdm va nudc. Tac dong cua ion sunphat d3 duoc néu trong
tinh toan cua toan bd sunphat nap vao thiét bi phan Gmg va viéc kiém tra luong
sunphat ndy. Cac diém dit cua luu luong va ty trong cua acid hoi luu dugc thay
d6i dé diéu chinh sb luong tuong ddi axit san pham. Viéc d6 s& diéu chinh ham
luong chét ran téi muc 33-35% trong lugng va ham luong nude s& diéuchinh do
dam dac cua acid san phém to1 muc trén 27% P,0s. Luu luong acid hoi luu
dugc diéu chinh bang cach diéu chinh rat acid loang dwa vao acid hoi luu va ty
trong bang lugng nudce rira cin dong banh.

Phu gia chéng bot trong thung phuy dugc do vao thung chira phu gia chong
bot. Nhiét do trong thung dugc duy tri bang dng xoan hoi thap ap. C6 lap mot
may do mic dé gitp cho cong nhan van hanh kiém tra duy tri mutc chét long
trong thung. Bom phu gia chéng bot 1a mot bom dinh luong, cdp liéu cho thiét
bi lam lanh nhanh mitc d6 thap. Phan ng hoa hoc xay ra trong thing phan tng
1a phan tng toa nhiét, cing véi nhiét ctia viéc pha lodng acid sunphuric bo sung,
diéu d6 co nghia 1a dé duy tri nhiét do phan tng nhu mong mudn 71~76°C bao
dam cho viéc san xuat dugc tinh thé dihydrate thi bun phan tng phai duoc lam
lanh.

Vi¢c lam lanh nay bi tdc dong trong thiét bi lam lanh nhanh mtc do thép.
Binh nay giit duoc chan khong nhd bom chan khong cua thiét bi lam lanh va ap
suat duoc diéu chinh bang rat khong khi ngay lap tic trudec bom chan khong.
Bun phan tng dugc hdi luu qua binh nay béng bom thiét bi 1am lanh nhanh dit
& phan kéo dai ctia ngin 4 cua thung phan tng, hdi luu biang trong lyc dén dau
ctia hé thong phan tng, ngan 1. Viéc boc hoi nudc tir bun gay nén hiéu qua lam

lanh trong bun va do ty 1& hdi luu rat cao, chénh léch nhiét do chi c6 2~3°C. Do
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dé sy bao hoa qua murc va sy dong can dugc giam thiéu trong than cua thiét bi
lam lanh. Mot may do t6n that DCS duoc lap dé chi dan lugng bdc hoi.

Ty 1& hoi luu cao quanh thiét bi phan tng dugc cip bdi bom nap cia thiét
bi lam lanh dong thoi cung cip axit va sunphat dua vao dau hé théng phan tng,
& d6 bun photphat dugc cip tao diéu kién tot cho hoa tan va két tinh. Hoi nuédc
thoat ra tir thiét bi 1am lanh di qua thiét bi ngung tu so bd cua thiét bi lam lanh, &
d6 nhiét thira trong hoi qua nhiét duoc ding dé lam néng nudc gip hdi luu 1a
loainudc nong dung cho viéc rira cdn dong trén thiét bi loc gip. Hoi sau d6 dugc
dua qua thiét bi ngung tu cua thiét bj 1am lanh. O day, viéc ngung tu dugc thuc
hién hoan toan nho ¢6 nude 1am lanh hdi leu tur thap lam lanh. Nudc lam lanh bi
nhiém dugc thai vao thing ngung kin cta thiét bi lam lanh bang nudc, chay tran
nhd trong luc téi muong hoi lvu nude 1am lanh.

b. Bo phdn phan huy

Bun tlr ngin 4 cua thing phan ung chay tran nhd trong luc xudng thing
phan huy gdm 2 ngan. Sy duy tri thém trong bun khir bdo hoa bao dam cho sy
két tinh cua gip va flo silicat duoc hoan thién téi mirc cao nhat. Thoi gian luu dé
hoan thanh sy phat trién cua tinh thé va giam d6 qua bio hoa. Giam do qua bdo
hoa c6 nghia 13 bun di hoan thién duoc cip cho thiét bi loc gip s& giam duoc
anh huong dong can va giam hau qua két tinh ¢ bon chira acid loang.

Sy sip xép phan ung va phan huy bao dam ngin duoc su ngung tré cua
quang khong phan tng tir hé théng phan Gng dén thiét bi loc. Du trit dé bo sung
acid sunphuric vao ngin dau tién cta thung phan huy (2.2202) cho phép c6 thé
doc 1ap kiém soat mirc sun phat trong bd phan phan tmg va phan huy. Thing
phan huy c6 mot van nhiéu chiéu dit trén tuyén dan t6i thiét bi rira khi nham
duy tri mot sy giam ap nhe trong cac thung phan huy tranh khi tao thanh thoat ra
ngoai. Bun hoan thién tir ngan tht hai duoc bom dén thiét bi loc bang bom nap
thiét bi loc, do mot may truyén thay doi toc do dicu chinh luu luong.

Cc. Bo phén lgc

Bun dugc chuyén t6i thiét bi loc bang lap cing mot hop chan khong va mot

thiét bi tach loc bén ngoai. Moi dong chay tir thiét bi tach duoc dua dén thiung
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chira dich loc hdi luu. Hoi nudc chan khong tir thiét bi tach loc chuyén téi thiét
bi loc ngung tu, & day khi duoc rira va hoi nudc duge ngung tu bang nudclam
lanh. Thung kin cua thiét bj ngung tu loc thu nhan nudc tir thiét bi ngung tu.
Nudc nay sau do tran vao mang nude lam lanh hdi luu.

Mot bom chan khong cua thiét bi loc dugc théng voi khi quyén qua éng
giam thanh hoan toan riéng biét. N6 dugc dung dé duy tri hé théng dudi 4p suit
am va dung mot 6ng rat hoi dé kiém soat chan khong. May loc nay duoc lap
cung mot tu hat khi cua may loc, thong véi hé rira khi va cung c6 mot mang 1at
gach chiu acid dudi thiét bi loc (5.2105) dé himg céac giot chay. Sau khi nap bun
vao may loc c6 mot phan tiét dién nho ban dau khong cé chan khong cho phép
tinh thé gip 16n hon dong lai va tao thanh mot 16p 16t ty nhién gitp loc nhing
chat ran nho hon va déng thoi giam tic vai loc.

B6 phan tiép theo la phﬁn loc so bo hodc ctra mu, ¢ day tao phﬁn dung dich
loc dau tién cua san phém acid, d6i khi mu c6 chéit ran va n6 ludn ludn duge pha
lodng bang nudc va duge 1y ra trong cac 16 va k& vai sao cho dung dich loc ban
dau nay khong anh hudng t6i chat luong acid san pham, dung dich nay héi luu
duogc thai vao bd phan acid hoi luu qua duong hat ciia bom acid. Luong acid
lodng san xuat ra dugc bom acid cia mdy loc bom sang thung chtra acid cia
may loc qua may do luu luong va ty trong, trong khi luong du acid san pham
can thiét cho viéc diéu chinh chat ran trong thiét bi phan ting dugc dua vio 6ng
hut ciia bom acid hoi luu van van diéu chinh mic.

Sau khi tach nudc cai, gip dong banh duoc rira nguwoc chiéu trong 2 giai
doan. Giai doan cubi trudce khi gip thai duge dung nude tir binh ngung tu so bd
thiét bi 1am lanh mirc d6 thap qua thung chira nudc hoi luu bang bom cua thiing
nuéc hdi luu & bd phan phan tng. Luu lugng nude rira cin dong banh co thé
diéu chinh bang tay nhd may do ty trong kiém tra dinh luong dat trén duong
acid hoi luu dé diéu chinh nong d6 acid san pham.

Dung dich loc tur rtra ba loc cudi cung dugc thao tir by phan phan phéi dén
6ng hat ctia may bom loc s6 1 dé bom rira bi loc thi hai. Dung dich lgc tir ria

ba loc thir hai ndy dan tir bd phan phdi t6i dng hut bom loc sé hai dé bom rira ba
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loc thtr nhéat. Dich loc tir viéc rira nay chay tir bd phan phdi loc dén 6ng hut cia
bom acid hdi luu. Dé nhanh chéng trd lai tir trang thai 1at nguoc trong qua trinh
loc gdy ngdp may loc, mot bd diéu chinh bing tay duogc 1dp trén san may loc dé
phan dong mot phan ria axit lodng truc tiép dén bom axit hdi luu.

Gip sau 3 giai doan rira duoc rira bang nudc gip hdi luu tir hd chira bo thai
gip toi bon chira bun gip, va sau d6 duoc bom ra bon thai gip tam thoi. Sau khi
thai ba loc, vai loc duoc rura béng nude 4m. Nuée nay chira chit ran duoc thu lai
trong thung rura ba loc.

d.Bg phdn co dic acid

Luong acid photphoric loang da can tir khu vuc kho chtra acid photphoric
dugc bo sung vao vong hoi luu cudng birc va bdc hoi chan khong trong bo phan
¢ dic. Sau khi tron véi acid hoi luu da duge dun nong, s€¢ duge dua vao buéng
hoa hoi nhanh, ¢ day nudc boc hoi mot cach nhanh chéng. Sau d6 mot phﬁn acid
photphoric da c6 dic dugc bom ra ngoai nhu san phém. Phan con lai dugc bom
vao trao doi nhiét grafit bing bom tuin hoan acid photphoric dic nhu 1a acid hoi
lwu. Va sau d6 duge dun néng bang hoi thap ap va tiép tuc giit cho vong nay
tuan hoan.

Phan nudc ngung tir trao do6i nhiét grafit dugc trd lai hé thong ndi hoi dé
tiét kiém nudc mém va nang luong. Hoi nudc thoat ra tir phong hod hoi bao gom
flo va bot P,Os , dugc dua vao thap hép thu flo sau khi bt P,Os duoc tach nho
thiét bi tach suong xody tu. Dung dich rira 13 dung dich rtra khi dudi tir bo phan
phan tmg va loc. Chirc ning cta thiét bi tach swong xody tu 1a nhdm cai thién
thu hoi P,Os va bao dam chat lwong san pham phuy acid floxilixic.

Bén canh thap hap thu khi flo c6 mot bo ngung tu khi ap, & day nudc sé
tiép xuc truc tiép v6i nuwdc 1am lanh hoi luu acid va s& duoc ngung tu. Khi
khong ngung tu s& dugc thoat ra khong khi qua voi phun hoi dé tao chan khong
cho hé théng. Nudc lam lanh hoi Iuu acid tir bd ngung tu khi 4p va bd ngung tu
gitta cua voi phun hoi s& chay vao thung nuéc hdi luu va sau d6 trg lai tram

nude hdi lvu. Trong qua trinh ndy c6 mot thung rira ciia thiét bi bc hoi dat ¢
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khu kho acid photphoric. Trong thing 5% acid sunphuric dugc dung dé rira dinh
ky hé tuan hoan c6 dic.

2.4. CACH BO TRI.

2.4.1. B¢ phan loc phan ung va thap lgc khi.

Phan xudng acid photphoric dugc chia thanh: bd phan phan ing, bo phan
loc va bd phan ¢6 dac acid. B& tri thiét bi dién, do luong trong 3 bo phan nay la
tap trung. Cach bd tri ngoai troi s& duoc lya chon dbi véi bo phan phan tmg.
Thung phan tng, thung phan huy va thap loc khi dugc dinh vi trén san ngoai
(EL-0.300). Hé lam lanh nhanh méc do thap va éng khoi dit trén khung bén
canh thung phan tmg. Chiéu rong ctia khung 1a 15m, chiéu cao khung trong mot
s6 dién tich 1a EL23.000. Cic bom va thung kin duoc dit trén ting trét
(EL0.000). Budng lam lanh nhanh muc d6 thip duwoc dat trén ting hai
(EL7.000).

Bo ngung tu so bd va bd ngung tu dugce dit trén ting 3 (EL16.000). Quat
khi va dng khoéi duoc dit ¢ ting 4 (EL23.000). Bdi véi bd phén loc, sé sir dung
nhiéu ting dé bd tri thiét bi. Chiéu dai cta toan bd toa nha 1a 45m, chiéu rong 1a
I0m. Bom va may danh nhio gip dit trén tang trét (EL0.000). Quat dém khong
khi duoc dit ¢ tan 2 (EL7.000), may loc duoc bo tri trén tang 3 (EL10.800),
motsan thao tac duge lap xoay quanh may loc, trén d6 dat thiét bi tach dung dich
- khi, bo tach suong, bd ngung tu dé viéc van hanh va bao dudng duogc thuan
tién.

2.4.2. By phan co dac acid.

Toan bd bd tri cua bd phan nay duoc gén két lai, phong kiém tra va van
hanh cua bd phan nay dugc dat cung vdoi phong kiém tra va van hanh cua bd
phan phan tmg va loc. C6 2 day chuyén san xuit cho ¢ dic va dugc dit ngoai
tro1 theo cach song song, nhu vay s€ thuén ti¢n cho quan Iy van hanh va an toan
cho san xuat. Chiéu dai cta khung 1a 36m, chiéu rong ctia mdi day chuyén la
9m, va chiéu cao cta khung trong mot s khu vue 1a EL25.800. C6 6 tang bao
gém EL+0.000, EL8.700, EL14.000, EL18.400, EL22.500 va EL25.800 tuong
g moi tang.
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Trong bd phan cd dic nay, da sé thiét b 1a thung ding va bom dugc dit ¢
mit dat, nhu thung hoi luu cta thap hap thu flo, thung nude hdi luu, bom hdi luu
acid photphoric da c6 dac, v.v... Mot $6 thung dung vi du nhu buéng lam lanh,
bd khir mu cyclon, bd ngung tu khi 4p, duoc lap dat trén nhiéu ting. Dé lap dit
va bdo dudng thuan tién thi trao ddi nhiét grafit duoc dat ¢ cudi truc A cua thiét
bi do.

2.5. CAC YEU CAU VE CUNG CAP PIEN CUA KHU CONG NGHIEP.

Cac yéu cau vé cung cap dién phai dam bao 4 yéu ciu co ban d6 1a: D6 tin
cay cép dién, chat luong di€én, an toan dién va tinh kinh té. Ngoai ra can luu v
sao cho cép dién that don gian, dé thi cong, dé van hanh, dé sir dung, dé phat
trién... Dya vao pham vi va mc d6 quan trong cua céc thiét bi dé tir d6 vach ra
phuong thirc cap dién cho timg thiét bi va cac phan xudng. Danh gia tong thé
khu cong nghiép ta thdy: phu tai cha yéu cia khu cong nghiép 1a cac dong co
dién c6 cong suat 1om, trung binh, nhoé va céc thiét bi chiéu sang. Néu mat dién
s&gay ra nhiéu phé pham, gy lang phi stc lao dong rat nhidu dong thoi gy thiét
hai 16n vé kinh té. Vi vy khu cong nghiép dugc danh gia 1a ho tiéu thu loai I, vi
vy yéu cau vé cung cap dién phai duoc dam bao lién tuc.

2.6. THONG KE PHU TAI CUA PHAN XUONG PA.

Bdng 2. 1.Danh sach phu tdi dién phian xwong PA.

STT Tén phu tai S6 lwrgng | Cong suit (k/V)
1 | Defoamer pump 1 0,25
o | Dihydrate filter slurry feed pump 1 30
3 | Phosphate slurry transfer pump to attack 1 37
4 | Digestion tank agitator 1 55
5 | Attack tank agitator 132
6 | Vacuum pump 1 160
7 | Cake wash agitor 1 3
g | Weak acid product pump 1 30
9 | Condenser seal tank pump 1 30
10 | Filter cloth wash pump 1 45
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STT Tén phu tai S6 lrgng | Cong suit (k/V)
11 | Fast emtying pump 1 45
12 | Product acid transfer pump 11
13 | Concentrated acid sump pump 1 15
14 | Acid sump pump 1 15
15 | Condensate pump 15
16 | Filter blovving fan 1 4
17 | Filter drying fan 1 4
18 | Cake wash water pump 1 22
19 | Fluosilic acid producttion pump 2 11
o0 | Weak filtrate wash pump 1 22
21 | Fume scrubber pump to precondenser 2 22
29 | Hoist for M0211 1 8,3
23 | Fume scrubber transfer pump 1 30
24 | Flash cooler circulator 1 90
o, | Digestion tank agitator 1 55
26 | Attack tank agitator 2 132
27 | Scrubber fan 1 110
28 | Acid sump agitator 1 55
og | Concentrated acid sump agitator 1 55
30 | Recycle acid pump 1 37
31 | Fluorine scrubber recirculation pump 37
32 | [#Belt conveyor 1 7,5
33 | Condenser seal tank pump 1 200
34 | Filter drying fan 1 250
35 | Evaporator circulation pump 2 400
36 | Condenser seal tank pump 3 280
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2.7. CAC PHUONG PHAP XAC PINH PHU TAI TiNH TOAN (PTTT).

2.7.1. Xac dinh PTTT theo suét phu ti trén mot don vi dién tich.

Thudng dung phuong phap nay khi thong tin ma ta biét duoc 1a dién tich
F(m?) ctia khu ché xuét va nganh cong nghiép (ning hay nhe) ctia khu ché xuét
d6. Muc dich 1a du bao phu tai dé chuan bi ngudn (nhu nha may dién, dudng day
khong, tram bién ap).

T cac thong tin trén ta xac dinh phu tai tinh toan theo suét phu tai trén mot
don vi dién tich sn xuat.

P =P.F (2.2)

Trong do:

Po [kw/m?] - suét phu tai trén mot don vi dién tich.

F[m?]- dién tich san xudt co b tri cac thiét bi dung dién.

Dé xdc dinh (Py) ta dwa vao kinh nghiém:

- Pbi v6i cac nganh cong nghiép nhe (dét, may, giéy dép, banh keo,... ) ta
14y Po= ( 100+200 ) KVA/ m?

- Péi v6i cac nganh cong nghiép ning (co khi, hoa chat, dau khi, luyén
kim, xi ming,...) ta lay Po= (300+400) kVA/ m®.

Phuong phap nay cho két qua gan dung. N6 duoc dung cho nhitng phan
xudng c6 mat do may moc phan bd twong doi déu nhu: phan xudng dét, san xuat
vong bi, gia cong co khi...v.v. N6 duoc dung dé tinh toan thiét ké chiéu sang.

2.7.2. Xac dinh PTTT theo suét tiéu hao dién ning trén mét don vi sin pham.

Néu khu ché xuit dé 1a mot xi nghiép va biét duge san lugng thi ta xac
dinh phu tai tinh toan cho khu ché xuét theo suat tiéu hao dién nang trén mot

don vi san pham va tong san luong.

p - MW, (2.3)
Tmax
Qi = Puw.tgop (2.4)
Trong do:

W,: Dién ning can thiét dé san xuat 1 san pham( kWh/ Isp ):
M: Tong san pham san xut trong 1 nam(sp)

Tmax(h):Thoi gian str dung cong suat 1on nht.
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2.7.3. Xac dinh PTTT theo cong suat dit va hé s6 nhu cau k.

Thong tin ma ta biét duoc 13 dién tich nha xuéng F(m?) va cong suit dat
pa(kw) cta cac phan xuong va phong ban cia nha may. Muc dich Ia:

Xéc dinh phu tai tinh toan cho cac phan xuong.

* Chon bién ap cho phan xuong.

* Chon day dan vé phan xudng.

* Chon cac thiét bi dong cat cho phan xudng.

P, =P, =k, 2P, =k DP,, (2.5)

Pes = Po.F (2.6)

Qi = Qa = Py.tgo (2.7)
Tt d6 ta xac dinh dugc phu tai tinh toan ctiia phan xudng (px) nhu sau:

Pipx = Pai + Pes (2.8)

Qutpx = Qai + Qcs (2.9)

Vi phan xudng dung dén soi dbt nén ddi voi phu tai chiéu sang thi ¢=
0(cosp=1), ta c6 Qu= Pe.tgp=0. Cht1 y néu dung dén tuyp hoic quat thi ta co
cosp= 0,8, néu dung 2 quat (cosp=0,8) va 1dén soi dbt (cosp=1) thi ta 1ay chung
cosp=0,9.

Néu hé s6 cong suét cose cua cac thiét bi trong nhom khac nhau thi ta tinh
hé s cong suét cose trung binh:

0, = p,.COS@, +p,.COS, + P,.COSQ, +...+ P, .COSQ, (2.10)

P, +P, +P; ...+ P,

COS

Trong cac cong thirc trén:

Knc - hé s6 nhu cau

Pq - cong suét dit.

n - s6 dong co

Po(W/ m2) - suét phu tai chiéu sang

Pai, Qa1 - cac phu tai dong luc ctia phan xudng.

Pes, Qcs - cac phu tai chi€u sang cua phan xuong.
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Tir do taco: S, = /Ps, + Q5. (2.11)

Vay phu tai tinh toan cua ca nha may(xi nghiép) la:

PttXN = kdt Z Pttpxi (212)

i=1

m

QttXN = kdt z Qttpxi (213)

Tu d6 ta co:
SttXN = \ PthN + QtZtXN (214)

COSP, iy = g‘ﬂ (2.15)

XN

Trong do:

Kg: - hé s6 dong thoi (thudng co gia trj tir 0,85+1).

m-s6 phan xuong va phong ban,nhom thiét bi.

Phuong an nay c6 uu diém 1a don gian, tién loi nén dugc ung dung rong rai
trong tinh toan. Nhung c¢6 nhugc diém kém chinh xac vi ky tra trong bang s6
ligu tra ctru n6 khong phu thudc vao ché d6 van hanh va sb thiét bi trong nhom
nhung thyc t& knc=Ky.Kmax vi vy néu ché d6 van hanh va sé thiét bj trong nhom
thay d6i nhiéu thi két qua kém chinh xac. Phuong phép nay thuong ding trong
giai doan xay dyng nha xudng.

2.7.4. Xac dinh PTTT theo hé s6 cuc dai K., cong suit trung binh py,

Thong tin ma ta biét duoc 1a kha chi tiét, ta bat dau thyc hién viéc phan
nhom cac thiét bi may moc (tir 8+12 may/1 nhom). Sau d6 ta xac dinh phuy tai
tinh todn ciia mdt nhom n may theo cong sudt trung binh Pyva hé sé cuc dai

Kmaxtheo cac cong thirc sau:

Ptt = kmax'Ptb = kmax'ksd i I:)dmi (216)
i=1
Qi = Py . tgo (2.17)
S
| = 1 2.18
tt \/§U ( )
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Trong do:

n - s may trong mot nhom.

Py - cong suét trung binh cia nhom phu tai trong ca mdy tai lon nhét

Pam ( KW) - cong suat dinh mirc ctia may, nha ché tao cho.

Udm - dién ap day dinh muc cua ludi (Ug, = 380 V).

Ksg - hé sb str dung cong suét hiru cong ctia nhom thiét bi

Kmax - hé s6 cuc dai cong suat hitu cong ctia nhom thiét bi (hé sé nay duoc
xac dinh theo hé sd sur dung kg va sb thiét bi dung di¢n hi¢u qua nyg).

Nhq - 80 thiét bj ding dién hiéu qua: 14 s6 thiét bi c6 cong suat bang nhau, ¢6
cung ché d6 1am viéc gay ra mot phu tai tinh toan dung bang phu tai tinh toan do
nhém thiét bi dién thue té c6 cong suat va ché d6 lam viéc khac nhau gay ra.

Tur d6 ta tinh dugc phu tai tinh toan ctia ca phan xudng theo cac cong thirc sau:

P, =k, 2 P (2.19)
P,=P.D (2.20)
Q, = kdt.ng (2.21)
Q. =Ps-19¢, (2.22)

Céac phan xudng cua cic nha may trong thuc té thuong dung dén soi dot
nén Qg = 0.

Vay ta tinh duogc:
Ppx = Pai + Pes (2.23)
Qpx = Qi + Qcs (2.24)
Qpx = Qui (do Qes = 0) (2.25)
S, =+/P2+Q% (2.26)
cosQ,, = z"x (2.27)

px

_ Sy (2.28)

I
ttpx \/é Udm
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Trong do:

n, m: s6 nhom may ctia phan xudng ma ta di phan & trén.

Kaq: Hé s6 dong thoi (thudng c6 gia trj tir 0,85+1).

Phuong phép nay thudng dugc dung dé tinh phu tai tinh toan cho mot
nhom thiét bi, cho cac tu dong luc trong toan bd phan xudng. N6 cho mot két
qua khé chinh x4c, nhung phuong phap ndy doi hoi mot lugng thong tin day du
vé cac phu tai nhu: ché do 1am viée cua tung phu tai, cong suat dit cua tung phu
tai, sd luong cac thiét bi trong nhom ( Kggi, Pgmi, COSQ1,...).

2.7.5. Phuwong phap xac dinh phu tai trong tuwong lai ciia nha may.

Trong tuong lai dy kién nha may sé& duoc mo rong va thay thé, lap dat cac
may moéc hi¢n dai hon.

Cong thuc tinh toan:

Snm(t)=Sunm(1+at) (2.29)
Vi 0<t<T

Trong do:

Snm(t) - La phu tai tinh toan ctia nha may sau t nam.

Sinm: La phu tai tinh toan ctia nha may & thoi diém khoi dong

o: Hé so phat trién hang nam ciia phu tai cyc dai.

t - thoi gian du kién trong twong lai.

2.8. PHAN NHOM PHU TAI CHO PHAN XUONG PA.

Pé phan nhom phu tai ta dwa vao cac nguyén tic sau:

* C4c thiét bi trong nhém nén cd cung mot ché do 1am viéc.

* Cac thiét bi trong nhém nén dugc dat gﬁn nhau, tranh chéng chéo khi di
day va s& giam duoc ton that.

* Tong cong sudt cac thiét bi trong nhém ciling nén can d6i dé khoi qua
chénh 1éch giira cac nhém nham tao tinh ddng loai cho cac trang thiét bi cung
cap dién.

* S6 lugng cac thiét b trong ciing mot nhom khong nén qué nhiéu vi so 16

ra cua cac tu dong luc ciling bi han ché va néu dat nhiéu qué s€ lam phurc tap
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trong van hanh va sta chira, cling nhu lam giam do tin ciy cung cap dién cho
ting thiét bi.
Dua vao cong suit va tinh chit cia phu tai ta chia lam 3 nhom Gng véi
cong suat dat nhu sau:
Bdng 2. 2. Bdng cdng sudt dat téng cia cac nhom
Nhém phu tai 1 2 3
Tong cdng suat P(kW) 1347,25 438,3 1890,5

2.8.1. Xac dinh PTTT khu lgc
Tra tai liéu [1, trang 253]: Ky =0,6; cose=0,7
Bdng 2. 3.56 ligu nhom 1

STT Tén phu tai >0 Cong suat
lugng dat(kW)
1 |Deibamer pump 1 0,25
2 |Dihydrate filter slurry feed pump 1 30
3 |Digestion tank agitator 1 55
4 |Attack tank agitator 132
5 Vacuum pump 1 160
6 [Filter cloth wash pump 1 45
7 [Fume scrubber pump to precondenser 22
8 |Fume scrubber transfer pump 1 30
9 |Flash cooler circulator 1 90
10 |Digestion tank agitator 1 55
11 |Attack tank agitator 132
12 Scrubber fan 1 110
13 |Condenser seal tank pump 1 200

Céc thiét bi déu lam viéc & ché d6 dai han nén ta khong phai quy d6i. S6

thiét bi trong nhom lan =16
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Tong cong suat P = 1347,25 (kW)

Cong suat 16n nhat cta thiét bi 1a Pgma = 200 kw

S thiét bi c6 cong sudt >Pgpay.0,5 12Ny = 7

Suy ra P; = 2.132+160+2.132+110+200 = 998 (kW)

n, 16 p 1347.25

Tra bang tai liéu [1, trang 255] npg* (n*, p*) ta duoc nye* = 0,7;
=> 56 thiét bi dung dién hiéu qua ctia nhom 11 :

Nhg = N.Npg* =16.0,7 =112 =11

Tra bang Kmax theo Ky Va Npq ta duge Kpex = 1,23 ;

=>PTTT cua nhom 1 la:

13
Py =K. Ky P, =1,23.0,6.1347,25=994,27(kW)
i=1

Q. =P, 199 =994,27.1,02 =1014,15(kVAr)
Py 994,27
COS 0,7

~1420,38(KVA)

ttq

Dong di¢n tinh toan cua cd nhom:

S 1420,38
| = Sw 22— 2158(A
“ o J3U,, +/3.038 (A)

2.8.2. Xac dinh PTTT cho khu phéan &ng.

Tra tai liéu [1, trang 253]: K=0,6; cos¢e=0,7

Céc thiét bi déu lam viéc & ché do dai han nén ta khong can phai qui doi.

S6 thiét bi trong nhém la n = 13; Téng cong suat P,= 438,3 kW.

Trong nhém nay chi c6 mot dong co Filter drying fan co cong suét 1én hon
nhiéu cac dong co con lai nén khong tinh duogc coéng suét tinh toan theo cach
trén ta dung phuong phap xac dinh phu tai tinh toan theo cong suit dit va hé sb

nhu cau k0 phﬁn ¢, muc 2.4.2.
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Bdng 2. 4. Sé liéu nhém 2

STT Tén phu tai So lwong |Cong suat (kW)
1 |Cake wash agitor 1 3
2 |Weak acid product pump 1 30
3 |Condenser seal tank pump 1 30
4 |Acid sump pump 1 15
5 [Filter blovving fan 1 4
6 [Filter drying fan 1 4
7 |Cake wash water pump 1 22
8 |Weak filtrate vvash pump 1 22
9 Hoist for M0211 1 8,3
10 |Acid sump agitator 1 55
11 |Recycle acid pump 1 37
12 [I#Belt conveyor 1 7,5
13 [Filter drying fan 1 250

Thay vao cong thtrc (2.5) ta duogc:
Phu tai tac dung:

Piw=0,6.438,3 = 262,98 (kW)
Thay vao (2.7) ta dugc:
Phu tai phan khang:

Qi = 262,98.1,02 = 268,24 (kVAr)
Thay vao (2.11) ta co:

Phu tai tinh toan toan phan:

S,, =+/262,98% + 268,242 = 375,64 (KVA)
Dong di¢n tinh toan cia ca nhém 2 :

S 375,64
|, =——2 = 927 _570(A
“ J3U, 4/3.038 (")
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2.8.3. Xac dinh PTTT cho khu ¢6 dac acid.
Tra tai li¢u [1, trang 253]: K=0,6; cose=0,7
Bdng 2. 5.54 ligu nhom 3

STT Tén phu tai S6 lwgng Cong suat (KW)
1 |Phosphate slurry transfer pump to attack 1 37
2 |Fast emtying pump 1 45
3 |Product acid transfer pump 2 11
4 (Concentrated acid sump pump 1 15
5 |Condensate pump 2 15
6 |Fluosilic acid producttion pump 2 11
7 |Concentrated acid sump agitator 1 55
8 |Fluorine scrubber recirculation pump 2 37
9 |Evaporator circulation pump 2 400
10 |Condenser seal tank pump 3 280

Cac thiét bj déu lam viéc ¢ ché d6 dai han nén ta khong phai quy doi.
S thiét bi trong nhom lan = 17

Tong cong suat p = 1890,5 kw

Cong suat 16n nhat cta thiét bi 1a pgmax = 400 (KW)

S thiét bi c6 cong sudt > Pynex.0,5 12N, =5

Suy ra p; = 2.400+3.280 = 1640 (kW) ,

x2M 9 _gog
n, 16

w_ P _ 1640 086
0 18905

Tra bang tai liéu [1,trang 255] nye™ (n*, p*) ta duge npg™* = 0,39;
=> s thiét bi dung dién hiéu qua ctia nhém 3 13 :

Nhg =N.Npg*=17.0,39=6,6=6;

Tra bang Kmax theo kg Va nyg ta duoc Kmax = 1,37 ;

=> PTTT cua nhom 3 la:
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13
P =K, Ky Py =1,37.0,6.1890,5 = 1554(kW)
i=1

Q,, = P,.tgp =1554.1,02 = 1585(kVAr)
P, 1554

ttl

B cosp 0,7

= 2220(KVAT)

t3

Dong di¢n tinh toan cia ca nhém :

| __ Sw _ 2220
® o J3U, +/3.0,38

Bdng 2. 6. Tang phu tdi ciia phdn xweng PA

= 3373(A)

STT| Tén phuy tai Cong suat coso | Iy
Pu(KW) | Qu(kKVAr) | Su(kVA)

1 Khu loc 994,27 | 1014,15 | 1420,38 | 0,7 2158

Khu phan tng | 262,98 268,24 375,64 0,7 570
Khu c6 dac acid | 1554 1585 2220 0,7 3373
Tong 2811,25 | 2867,39 4016 6101

2.9.XAC PINH PHU TAI CHIEU SANG CHO PHAN XUONG PA.
Xéc dinh phuy tai chiéu sang theo phuong phap suit phu tai trén mot don vi
dién tich (F) san xuat & phan a, myc 2.7.2
Ap dung cac cong thirc (2.20) va (2.32) ta co:
Ps=po.D
Qcs = Pes. 19¢cs
Tra tai li¢u [1, trang253] ta duoc:
* Khu loc
Chiéu sang bang dén sgi dot ta co:
Po = 15 W/m? ; cosp = 1 => tgep = 0;
D =S =965m’
Thay Py; Svao cong thure (2.23) va (2.25)ta co:
Phu tai tac dung:
Py = Po.S = 15.965 = 14475 (W) = 14,475 (kW)
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Phu tai phan khang:
Qu=Px.tgp=0

Phuy tai tinh to4n toan phan:

S, =+/R% + Q% =/14,475" +0 =14,4775(kVA)

Dong di¢n tinh toan chiéu sang cua khu loc:

S 14,475
| = =710 S 22(A
" J3u, /30,38 ()

* Khu phan tmg

Chiéu sang bang dén soi dt ta co:
Po = 15 W/m?; cos = 1 => tgp = 0;
D = S = 992m’
Thay Py; Svao cong thuc (2.23) va (2.25)ta co:
Phu tai tac dung:
Py = Po .S =15.992 = 14880 (w) = 14,88 (kW)
Phu tai phan khang: Qy = Py . tgp =0

Phu tai tinh toan toan phan:

S, =+/P?+ Q2 =+/14,88° + 0 =14,88(kVA)

Dong dién tinh toan chiéu sang cta khu phan tng:

S, 1488
“ J/3.038 +/3.0,38

* Khu ¢6 dac acid

=22,6(A)

Chiéu sang bang dén soi dt ta co:
Po = 10 W/m?; cose = 1 => tge = 0;
D =S =672m’
Thay Pg; S vao cong thirc (2.23) va (2.25)ta co:
Phu tai tac dung:
Py = Po .S =10.672 = 6720 (w) = 6,72 (KW)
Phu tai phan khang: Qx = Py . tgep =0
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Phuy tai tinh to4n toan phan:

S, =P+ Q2 =/6,72 +0 =6,72(KVA)

Dong dién tinh todn chiéu sang cua khu c6 dac acid:

S 6,72
| =2t 22 _102(A
“ J/3.038 +/3.0,38 (A)
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CHUONG 3.
LUA CHON CAC THIET BI PIEN HA AP CHO PHAN XUONG PA

3.1. KHAI QUAT CHUNG.

Hé thdng dién cua khu cong nghiép duoc cung cap boi 2 ngudn: ngudn thi
nhit 1dy tir ludi dién qudc gia dugc cung cap tir tram 220 kv Pinh Vil vé qua cot
dién C1 c6 dao cach ly va dua vao may cit 22kV ciia Tram bién ap chinh. Sau
d6 dugc dua ra may bién ap 22/6 kv cong suat 12500 kVA dé chuyén doi dién
22 kv sang dién ap 6,3 kv va cp dén gian thanh céi s6 2 thong qua may cat tong
6kV (6-MV-04). Ngudn thir 2 dugc iy tir may phat tua bin ctia phan xudng
nhiét dién thudc khu céng nghiép. May phat nay phat ra dién 6,3 kv, cong sut
12000kw 1a ngudn cap dién chinh cho khu cong nghiép hoat dong.

Luong dién may phat tuabin phat ra dugc dua ra may cat dau cuc 6,3 kv va
Va0 gian thanh cai s6 1. Trong tram bién ap chinh, tir phan doan thanh cai 1 va 2
cap dién cho cac dong co 6 KV va tat ca cic may bién ap 6/0,4 trong hé thong
dién toan khu cong nghi¢p. Tu tram bién ap chinh, dién duoc cép dén 8 tram
bién 4p 6/0,4 kV khéc bao gom:

Tram bién ap phan xuéng nhiét dién va SA.

Tram bién 4p phan xudng PA.

Tram bién 4p phan xudng DAP.

Tram bién ap khu Hanh chinh .

Tram bién 4p Tuan hoan nudc sach .

Tram bién ap Tuan hoan nudc nhiém axit.

Tram bién ap Kho luu huynh.

Tram bién 4p Cang.

Phéan xudng PA duoc cép dién tir 2 16 gian thanh céi s6 1 va gian thanh cai
s6 2. Pién 4p 6,3kV duogc cip dén cic dong co 6kV va may bién 4p cua phan

xuong.

Pinh Khdc Tung _ DC1301



3.2. LUA CHON CAC THIET BI PIEN.

3.2.1. Chon may bién 4p phéan xuéng.

Dua trén tong cong sudt ctia phan xuéng PA cia khu cong nghiép ta sé
chon duoc may bién ap phan xuéng. May bién ap ctia phan xudng sé 1dy ngudn
tir mang cao ap cua khu cong nghiép xudng dé cung cip cho cac phu tai 380V,
dic biét 1a cac dong co ha thé va cung cap chiéu sang cho phan xudng.

Do tong cong suét ctia phan xudng 1a 3676,05 kw va phan xudng thudc hd
tiéu thu loai 1 nén ta phai dat 2 may bién ap.

Cong suit tinh toan ctia phan xudng tinh theo cong thirc (2.6):

P¢ = Kie.Pq = 0,7.3676,05 = 2573,235 (kW)

Trong do: K,.=0,7 [tai liéu 1, trang 254]

Cosp=0,7
Vay cong suét tinh todn toan phan la:

S, = it = 2573,235 =3216,54(kVA)

COS @ 0,7
Cong sudt may bién ap duoc chon theo cong thirc:
S

Sde 2 1,_2 (3-1)

Trong do: Sams - cOng suat dinh murc cia may bién ap, nha ché tao cho

Syt - cong suét tinh toan toan phén
1,4 - hé s6 qua tai
Suy ra cong suat may bién ap 1a :

.S, _ 321654

R V| 14

= 2297,53(kVA)

Vay ta chon hai may bién 4p 2 x2500 kVA do Cong ty thiét bi dién Pong
Anh ché tao dién ap 6,3/0,4 khong phai hiéu chinh nhiét d6. Tra bang trong tai

lidu 2 - 29 ta c6 thong sb k¥ thuat ciia may bién ap nhu sau:
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Bdang 3. 1. Thong sé kj thugt ciza may bién ap

Cong suét Ton hao APy(KW) Dong dién | Dong dién
) . A . z Trong
dinh mirc | Ujgn(kV) khong tai lo| ngan mach luong (kg)
(KVA) Khongtai [Cotai | (%) Un (%) | T8
2500 6,3/0,4 3,25 20 0,8 6 6710

3.2.2.Cac phuwong phap lua chon cap trong mang dién.

a. Lwa chon theo diéu kién phdt néng

Khi c6 dong dién chay qua ddy dan va céap, vat dan bi nong 1én. Néu nhiét
d6 day dan va cap qua cao co thé 1am cho chiing bi hu hong, hodc giam tudi tho.
Mt khac dd bén co hoc cua kim loai dan dién cling bi gidm xuéng. Do d6 nha
ché tao quy dinh nhiét d6 cho phép ddi voi mdi loai day, day cap. Vi du: day
tran cO nhiét d6 cho phép 1a 75°C, day boc cao su c6 nhiét do cho phép la 55°C...

Déi voi mdi loai ddy, cap nha ché tao cho trudc gid tri dong dién cho phép
lp dONg I¢, Gmg v6i nhiét d¢ tiéu chuan ciia mdi truong 1a khong khi + 25°C, dat
15°C. Néu nhiét d6 ctia moi truong noi lp dat diy dan va cap khac vé6i nhiét do
tiéu chudn néu trén thi dong dién cho phép phai dugc hiéu chinh:

lcp (hiéu chinh) = k.I¢, (3.2)

Trong do

l;: DOng dién cho phép cta day dan, cap ting véi diéu kién nhiét do tiéu
chuan ctia moi truong, A.

k: hé s6 hiéu chinh, tra trong so tay.

Vay diéu kién phat nong 14 :

lvmax < Iep (3.3)

Trong do:

lymax - DONg dién lam viéc lau dai 16n nhat.

lp: Dong dién cho phép (da higu chinh) ctia day dan.

b. Lwa chon theo diéu kién tén thit cho phép

Tén that dién ap trén duong diy duoc tinh theo cong thuc:
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_PR+QX,,
U

AU (3.4)

dm
Trong do

P;Q: Cong suat tac dung phan khang chay trén dudng day, kW; kVAr
R;X: Pién trd, dién khang ctia duong day, Q2

Q Ugn: Pién 4p dinh muire cua day, kV

Pé d& so sanh ngudi ta thudng tinh theo trj s6 phan tram:

Khi dudng day c6 nhiéu phu tai tip trung, t6n that dién ap c6 thé tinh:

~ PR+QX 100

AU ~Z
U2 1000

(3.5)

Ton that dién ap duogc tinh theo cong thirc sau:

S (Pr+Qx,)

AU = = V (3.6)

dm

Diéu kién AU <AU¢p; AU, = 5%Uqp,

3.2.3. Tinh chgn cap cho phin xudéng.

Pé chon tiét dién day din ta dua vao bang 3.2.

Jie: Mat do dong kinh té.

X: St dung phuong phap chon tiét dién theo mat do dong kinh té

- Khong str dung phuong phap chon tiét dién theo mat d6 dong kinh té
Bdang 3. 2. Tiéu chudn chen cap

U=6,10,22,35kV U=0,4kV

. U >110kV T T N
Doi tugng ) D6 thi, xii NOng | Do thi, | NOng
Moi doi tugng . . _ R
nghiép | thon [xinghiép| thon

Jit X X - - -

AUy - - X - X
lep - - - X -

Tra tai liéu [1, trang 254] ta co thoi gian sir dung cong suat 10n nhat Ty,

tra bang sau s€ c6 J= 1.1 A/ mm?.
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Bdng 3. 3.Mgt dg dong kinh té theo Ty

Loai day dan Trax<3000h | T1=3000+5000h |  T;ac>5000h
Ava AC 1,3 1,1 1

Cép 161 dong 3,5 3,1 2,7

Céap 16i nhom 1,6 1,4 1,2

Cap dugce chon theo diéu kién phat nong: ky.k. lep>lit

Trong do:

l: Dong dién tinh toan

lco: Dong dién cho phép cua cap tng voi tiét dién cap

«: Hé s hiéu chinh nhiét d6 img véi mdi truong dat cap

Kp: Hé s6 hiéu chinh nhiét do Gmg véi s luong cap di chung mot rdnh
a. Tinh chon cdp tir tram bién dp trung gian dén thanh cdi 6kV

Chon theo diéu kién phat néng ta co:

S 3730,63
| = = — =395(A
= BU. - Jae W
k11k2- IcpEItt

Do cép chon duoi dat nén k=1 va 2 cap di riéng nén ko=l vay ta co: ki.k,=1
Suy ra: lg,> 359 (A). Chon cap dong 3 15i cach dién XLPE, dai thép, vo PVC do
hing FURUKAWA ché tao c6 tiét dién 3x150 mm® va I, = 365 A

* Tinh chon may Cit ddu nguon 6kV

Chon may cat do ABB ché tao c6 thong s6 ki thuat nhu sau:

Bdng 3. 4. Thdng sé ki thudt ciia may cdt ddu nguén 6kV

Loai U Dién &p chiu| Dién &p chiu I | | |
, dm ; A A A N Nmax N3s dm
may Xung xét |dung tan so cong
cat (V) (kV) nghi¢p (kV) (kA) | (kA) | (kA) | (A)
3AF
104-4 6,3 60 20 25 63 25 630

Kiém tra cap theo diéu kién két hop vo1 may cit ta co:
Ny 1251, _1,25630
® 15 15 15
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Vay chon lai cap c6 Io;= 530 A c6 tiét dién 3x300 mm®

* Chon tii mdy cdt dau nguén 6kV

Chon ti may cit do SIEMENS ché tao ¢ thong s6 ki thuat thé hién & bang 3.6.

Bdng 3. 5. Thong sé ki thudt cia ti may cit dau nguén 6kV

I ctia thanh | | :
Loaiti | Cachdign | omCuatham] lamCUACAC T Ay || (KA)
cai (A) nhanh (A)
8DB10 SF, 3150 2500 110 40

b. Tinh chon cdp tir thanh céi 6kV téi 2 méy bién dp phéin xwéng 6/0,4
KV ¢6 cong sudt 2500 kVA

Dong dién tinh toan dé chon cap 1a dong qué tai cia bién ap khi mot may
su ¢ :

_1a) = me g4 2290 44 560

dmBA \/§-Udm \/§6 :
Do cap chon dudi dat nén k, =1 va 2 cap di riéng nén k, =1 vay ta co:

Ki.Ko=I. Suy ra: I, > 336 (A). Chon cép déng 3 161 cach dién XLPE, dai thép,

tt ~ "gtBA

vOPVC do haing FURUKAWA ché tao c6 tiét dién 3x150 mm* va I, = 360 A.
* Tinh chon mdy cit ddu vao va ddu ra may bién ap
Chon may cat do ABB ché tao c6 thong s6 ki thuat nhu sau:

Bdang 3. 6. Thong sé ki thudt ciia may cdt dau vao (ra) MBA

Loai bién 4p | Dién &p chiu dung
Udm . , IN INmax INSS Idm
ma chiu xung | tan s6 cong nghié
Vo] (kv | e SRETER | (kA | (kA) | (kA) | ()
cat xét (kV) (kV)
3AF104-5| 6,3 60 20 315 | 80 | 315|630

Vay kiém tra cap theo diéu kién két hop véi may cat ta co:
o i _1251,, _1,25630

> =525(A
® 15 15 15 (A

Chon lai cap c6 I, = 530 va tiét dién 3x300 mm”

* Chon tu mady cat dau vao (ra) mdy bién ap
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Chon ta do SIEMENS ché tao c6 thong so ki thuat nhu sau:
Bdng 3. 7. Thong sé ki thudt ti may cdt dau vao MBA

Céach Udm lam (A) | Igm (A) 10

Loai tu . ’ i " Inis (KV) | Inmax (A)
dién (kV) 10 cap MBA

8DJ10 SFs 6,3 630 200 25 63

C. Tinh chon cdp tir thanh cdi 6kVdén dong co 400kW
P, 400 48(A)

I f—y f—y —_—
v J3.U, .cosp  +/3.6.0,8
Do cap di ngdm dudi dat nén ki.k,=I , suy ra: lce> 48 (A). Chon cap dong 3

16i cach dién PVC do LENS ché tao loai 3 G 4 mm?® ¢6 I, = 53 (A).
d. Tinh chon cdp tir thanh cdi 6k Vdén dong co 280kW
P 280 _ ., A)

dc

e = J3.U, .coso T /3608
Do cap di ngdm dudi dat nén ky.k,=1 , suy ra : lee>33 (A). Chon cép déng 3
18icach dién PVC do LENS ché tao loai 3 G 2,5 mm® dong cho phép l,=41(A).
e. Tinh chon cdp tir thanh cdi 6k V dén dong co 250kW va 200kW

*DPong co 250kW :

P 250
| = de - =30(A
v J3.U, .cose  +/3.6.0,8 (A)

dm

Do cap di ngdm duéi dat nén ky.k.=I , suy ra: l,,> 30 (A)
* Pong co 200kW :
P 200
oo = o - = 24(A
v J3.U, .cosp  +/3.6.0,8 (A)
Do cap di ngﬁm dudi dit nén ky.ko=lI | suy ra :lcp>24 (A). Ca 2 dong co

déu chon cap dong 3 16i cach dién PVC do LENS ché tao loai 3 G 1,5 mm?°dong

cho phép Icp =31 (A)

* Tinh chon aptomat cho cdc dong co 6kV

Chon aptomat do Merlin Gerin ché tao co thong s6 ki thuat sau:
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Bdng 3. 8.Két qua chen aptomat cho cac dong co 6k

Pong co Loai S6 cuc Ugm (V) lam (A) Inmax(KA)
400 kw C60H 4 440 63 10
280 kw DPNN 1+N 440 40 6
250 DPNa 1+N 440 32 4.5
f . Tinh chon cap tir thanh cai 0,4kV t6i cac ti dong luc s6 1
- P, 55425 _) hoo()

J3u im-COSQ B /3.6.08

Do cép di ngam dudi dat nén ki.ky=I , suy ra : I;,> 1000 (A). Chon cép
ddng ha 4p 3 16i cach dién PVC do LENS ché tao loai 3 G 240 mm? mdi pha
chon 2 day co thong so ki thuat nhu sau: I, = 501.2 = 1002 (A). Cap tur thanh
cai 0,4kV t6i cac ti dong luc khac tinh tuong ty, két qua ghi trong bang.

Bdng 3. 9. Két qud chen cap tir thanh céi 0,4kV tdi cac ti déng luc

Tuyén cap I, A Feap, mm’ lep, A S6 day mot pha
TC 0,4kV-DLI 1000 240 501 2
TC 0,4kV-BL2 1069 150 387 3
TC 0,4kV-BL3 155 35 174 1
TC 0,4kV-bL4 184 50 206 1
TC 0,4kV-BL5 224 70 254 1
TC 0,4kV-BL6 227 70 254 1

* Chon aptomat bdo vé cdc tu dong luc

Chon aptomat do Merlin Gerin ché tao ¢ thong s6 ki thuat nhu sau:

Bdng 3. 10. Két qud chgn aptomat cho céc ti dgng iuc

Ta PL Loai S6 cue Udm (V) lam (A) | Tumax (KA)
PLI C1001N 4 690 1000 25
PL2 C1251N 4 690 1250 25
PL3 NS160N 4 690 160 8
PL4 NS250N 4 690 250 8
PL5 NS400N 4 690 400 10
PL6 NS400N 4 690 400 10

Chon tia ha 4p do SIEMENS ché tao cho céc ti dong luc co kich thudc 1a :
2200x1000x600
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g. Tinh chon cdp va cau chi bdo vé cho cic dong co ha dp

* Chon cau chi cho tii dpng luc 1

Céc cau chi bao vé dong co chon loai cau chi ha ap loai 3NA3 do SIMENS
ché tao

- Chon cau chi bao vé Defoamer pump 0,25 kW

Lstlo= Pe 025 g
" J3Uu,cosen 30380809
ln  Kpwlan  5.05

mm __ mm* " dm

|. > =
©725 25 25
Chon cau chi ¢6 Iy =16 (A)

~1(A)

- Chon cau chi bao vé Dihydrate filter slurry feed pump 30kW.
P

— dc

30
' J3U, coson 3.0380809 >
T T
Chon cau chi ¢6 lq = 125 (A)
- Chon cau chi bao vé Digestion tank agitator 55 kW

P

— de

55
> | = =10
“ J3.U, cospm  +/3.0,38.0,8.0,9

| k..l 5104

I 2 mm: mm* dm: :208A
©725 25 25 A)

Chon cau chi ¢d lg.= 224 (A)
- Chon cAu chi béo vé Attack tank agitator 132 kW
P

132
| >l = > = =250(A
de dm \/§_Udm cosp.M 3.0,38.0,8.0,9 ( )
| k..l 5250

(A)

|, >

=114(A)

4(A)

dc

mm __ mm " dm

|. > =
©725 25 25
Chon cdu chi ¢6 I4.= 630 (A)

=500(A)
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- Chon cau chi bao vé Vacuum pump 160 kW

I . I _ Pdc _ 160 — 30
©om J3.U,, cosen  +/3.0,38.0,8.0,9
> Imm — kmm'ldm — 5.303

| > =
©725 25 2,5
Chon ciu chi ¢6 I4.= 630 (A)

3(A)

= 606(A)

- Chon ciu chi bao vé Filter cloth vvash pump 45 kW
P

45
de = =85
J3.U, cosem  +/3.0,38.0,8.0,9

| k.1, 585

|, > = Dot 950 _970(A)
25 25 25

Chon cau chi ¢6 Ig.= 200 (A)

dc — "dm

(A)

- Chon cau chi tong cho tu dong lyc 1:

Idc 2 Ittnhom = 98

|dc 2 Immmax + (Ittnhom - ksd'ldmdD)
o
_5.303+ (925;— 0.7.309 _goopy

Chon cau chi ¢6 Idc © 1000 A

Céc ta dong luc khac ciing chon twong tu, két qua ghi ¢ bang 3.12.

* Chon day dén tiv tii dong lue dén tirng dong co

Céc day din chon loai cap nhém ha 4p cach dién PVC do hing LENS ché
tao.Chon k.= 0,95.

Chon day cho ta BL1

- Chon day tir DL1 dén Defoamer pump 0,25 kW

Chon day dan 16 mm® ¢6 1o, = 87 A

Kiém tra theo diéu kién:Knclep > It Va hhclcpZ% ta co:

16
0,95.87>0,5va 0,95.87 > E) =5.3A

- Chon day tir L1 dén Dihydrate filter slurry feed pump 30kW

Chon day dan 16 mm? ¢c6 1o, = 87 A
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. 125
Kiém tra : 0,95.87 >57 va 0,95.87 > 3 =416A

- Chon day tir L1 dén Digestion tank agitator 55 kw
Chon day dan 35 mm® ¢0 lo, = 134 A

. 224
Kiém tra : 0,95.134 >104 va 0,95.134 > 3 =T74,67A

- Chon day tir PL1 dén Attack tank agitator 132 kw
Chon day dan 120 mm® c6 I, = 266 A

630

Kiém tra : 0,95.266 >250 va 0,95.266 > - 210A

- Chon day tir PL1 dén Vacuum pump 160 kw
Chon day dan 185 mm® c6 I, = 337 A

. 630
Kiém tra : 0,95.337 >303 va 0,95.337 > 3 =210A

- Chon day tir PL1 dén Filter cloth wash pump 45 kw

Chon day dan 25 mm ¢6 I, = 111 A

200

Kiém tra : 0,95.111 >85va 0,95.111 > 3 - 66,67A

Céc day dan khac chon tuong ty va dugc ghi trong bang 3.11

Bdng 3. 11. Két qud chgn day ddn va cdu chi cho cac ti dgng luc

Phu tai Day dan Cau chi
Tén may P, Tiét dién, _
I, A " lep, A | Mahiéu | Lflge, A
kW mm
1 2 3 4 5 6 7

Tu DL1
Defoamer pump 0,25 | 05 16 87 3AM3105 | 20/15
Dihydrate filter slurry

30 57 16 87 | 3AM3132 | 160/125
feed pump
Digestion tank agitator 55 | 104 35 134 3NA3242 | 250/224
Attack tank agitator 132 | 250 120 266 | 3AM3472 | 800/630
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Vacuum pump 160 | 303 185 337 | 3AM3472 | 800/630
Filter cloth wash pump 45 85 25 111 3NA3140 | 224/200
Tu DL2
Fume scrubber pump to

22 42 16 87 3NA3130 | 125/100
precondenser
Fume scrubber transfer

30 57 16 87 3AM3132 | 160/125
pump
Flash cooler circulator 90 | 171 70 197 3NA3254 | 400/355
Digestion tank agitator 55 | 104 25 111 3NA3142 | 250/224
Attack tank agitator 132 | 250 120 266 3NA3472 | 800/630
Scrubber fan 110 | 209 95 234 | 3AM3472 | 800/630
Tu DL3
Cake wash agitor 3 6 16 87 3NA3105 20/16
Weak acid 30 57 16 87 3NA3 132 | 160/125
product pump
1 2 3 4 5 6 7
Condenser seal tank

30 57 16 87 3NA3132 | 160/125
pump

_ 3AM 3
Acid sump pump 15 28 16 87 80/63
122

Filter blovving fan 4 8 16 87 3NA3105 20/16
Filter drying fan 4 8 16 87 3NA3105 20/16
Tu PL4
Cake wash water pump 22 42 16 87 3NA3130 | 125/100
Weak iiltrate wash pump | 22 42 16 87 | 3AM313C | 125/100
Hoist for M0211 8,3 16 16 87 3NA3 114 | 40/35
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Acid sump agitator 55 10 16 87 3NA3107 25/20
_ 3AM3

Recycle acid pump 37 70 16 87 136 200/160
I#Belt

7,5 14 16 87 3AM3114 | 40/35
conveyor
Tu DLS
Phosphate slurry transfer

37 70 16 87 3NA3136 | 200/160
pump to attack
Fast emtying pump 45 85 25 111 | 3NA3240 | 224/200
Product acid transier

11 21 16 87 3NA3120 63/50
pump
Concentrated acid sump 15 28 16 87 |3yV/13122 | 80/63
pump
Concentrated acid sump

_ 55 10 16 87 3NA3107 25/20

agitator
1 2 3 4 5 6 7
Ta PL6
Condensatepump 15 28 16 87 3NA3122 80/63
Fluosilic acid
producttion 11 21 16 87 3NA3 122 | 80/63
pump
Fluorinescrubber

37 70 16 87 3AM3 236 | 200/160

recirculationpump
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3.3. THIETKE CHIEU SANG CHO PHAN XUONG.
3.3.1. Thiét ké chiéu sang cho khu lgc.
Dién tich ctia khu 13 24.40,2 = 965 m”.
3.3.1.l. Xac dinh s6 lwong, cong suit béng deén.
Ta st dung bong deén soi ddt. Chon d roi E = 30 Ix.
Cian ¢’ vao tran nha cao h = 5 m, mit cong tac h, = 0,85 m, do cao treo dén
cach tran hy = 0,7 m.Vay do cao treodén H=h - h; - h,
H =5-0,7-0,85=3,45m
Tra bang 5.1 tai liéu [1, trang 134 ] v&i den soi dot, bong van nang co
L/H=1,8, tir day ta xac dinh dugc khoang cach cua cac dén la:
L=18H=18.345=6,21m
Can ctr vao bé rong ctia phong (24m) chon L =6 m
Pén sé duge b tri 1am day, cach nhau 6 m, cach tuong 3 m téng cong 28
bong, mdi diy 7 bong.
Xéc dinh chi s6 phong:

ab 24402
PH(a+b) 345(24+402)

Lay hé s6 phan xa cta tudng 50%, cta tran 1a 30% (tra bang tai liéu [1,
trang 3241]), tim duoc h¢ sb str dung ks = 0,47

Lay hé so dy trir k = 1,3 ( tra bang 5.1 tai liéu [1, trang 134]), hé so
tinhtodn Z= 1,1, x4c dinh dugc quang thong mdi deén Ia :

_ kESZ 1,3.30.965.11
nk, 28.0,47

F = 3145lumen

Tra bang 5.5 tai liéu [1, trang 135] chon bong 300W ¢6 F = 4224 lumen
Ngoai chiéu sang trong phong san xuat con dit thém 4 bong cho 2 phong
thay quan 4o va phong WC.Tong cong toan khu can :

28.300+ 4.100 = 8,8 (kW)

Pinh Khdc Tung _ DC1301



3.3.1.2.Thiét ké mang dién chiéu sang.

Pit riéng mot ta chiéu sang canh ctra ra vao lay dién tir ti phan phdi cua
phan xudng. Tu gdm mot aptomat téng 3 pha va 8 aptomat nhanh 1 pha, mdi
aptomat nhanh cip dién cho 4 bong dén.

a. Chon cdp tir tii phdan phéi téi tii chiéu sing
P 8,8

tt

l, = - —1337(A
" J3U, +/3.0,38 )

Chon cap déng ha ap 4 161 cach dién PVC do LENS ché tao, tiét dién
2,5mm? ¢ I, = 41 A -> PVC(3x2,5+1x1,5)

b. Chonaptomat tong

Chon aptomat téng 40 A, 3 pha, do Merlin Gerin ché tao DPNN

C. Choncdc aptomat nhanh

Céac aptomat nhanh chon giéng nhau, mdi aptomat cip dién cho 4 bong.
Dong qua aptomat (1 pha):

NP _403 g ey
U, 022

am
Chon 8 aptomat 1 pha, g, = 32 A, do Merlin Gerin ché tao DPNa
d. Chonddy din tir aptomat nhédnh dén cum 4 béng dén

Chon day ddng boc, tiét dién 1,5 mm’ -> PVC(2xI,5) ¢6 I, = 37 A
e. Kiémtra diéu kién chon ddy két hop véi aptomat

- Kiém tra cap PVC(3x2,5+1x1,5) hé s6 hiéu chinh k = 1

41A > 12540 =33,33A
- Kiém tra day 1,5 mm®
37A > 12532 =26,67A
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Hinh 3. 1.So' @6 mang dién chiéu sdng khu loc 1. T dién chiéu séng; 2.bing
dién nha thay qudn 40 va wc
1. Ta dién chiéu sang; 2. Bang dién nha thay quan 4o va WC
3.3.2. Thiét ké chiéu sang cho khu phan tng.
Dién tich cua khu 14 24.41,3 = 992 m®.
3.3.2.1. Xac dinh sd lwgng, cong suit bong dén.
Ta sir dung bong dén soi dot. Chon d roi E = 30 1x.
Can ¢l vao tran nha cao h = 5 m, mit cong tac h, = 0,85 m, dg cao treo den
cach tran hy = 0,7 m.Vay do cao treodén H=h - h; - h,
H=5-0,7-0,85=3,45m
Tra bang 5.1 tai liéu [1, trang 134 ] véi dén soi ddt, bong van ning co
L/H=1,8, tir day ta xac dinh dugc khoang cach cua cac dén la:
L=18H=1,8.345=6,21m
Can ctr vao bé rong ctia phong (24m) chon L = 6 m.
Pén s& duoc bo tri 1am day, cach nhau 6 m, cach tudng 3 m tong cong 28
bong, méi day 7 bong.
Xéc dinh chi s6 phong:

ab 24413
"H(a+b) 345(24+413)
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Lay hé s phan xa cia tuong 50%, cta tran la 30% (tra bang tai liéu
[1,trang 324]), tim dugc hé s6 str dung ks = 0,47

Lay hé s6 dy trit k = 1,3 ( tra bang 5.1 tai liéu [1, trang 134]), hé s
tinhtoan Z = 1,1, xac dinh duoc quang thong mdi dén 13 :

_ KESZ _13.30.962.11
nk,, 28.0,47

F =3233lumen

Tra bang 5.5 tai liéu [1, trang 135] chon bong 300W ¢6 F = 4224 lumen

Ngoai chiéu sang trong phong san xuit con dit thém 4 bong cho 2 phong
thayquan 4o va phong WC.Tong cong toan khu can

28.300+ 4.100 = 8,8 (kW)

3.3.2.2.Thiét ké mang dién chiéu sang.

Dit riéng mot ti chiéu sang canh ctra ra vao ldy dién tir ta phan phdi cia
phan xudng. Ta gdm mot aptomat tong 3 pha va 8 aptomat nhanh 1 pha, mbi
aptomat nhanh cip dién cho 4 bong deén.

a. Choncdp tir tii phin phoi t6i ti chiéu sing

P, 88

| = t
“ J3U, +/3.038
Chon cap déng ha ap 4 161 cach di¢n PVC do LENS ché tao, tiét dién 2.5

mm? ¢6 lg, = 41 A ->PVC(3x2,5 +1x1,5)

=1337(A)

dm

b. Chonaptomat téng

Chon aptomat tong 40 A, 3 pha, do Merlin Gerin ché tao DPNN.

C. Choncdc aptomat nhanh

Céac aptomat nhanh chon giéng nhau, mdi aptomat cip dién cho 4 bong.
Dong qua aptomat (1 pha)

NP _403 g e
U, 022

dm

Chon 8 aptomat 1 pha, Igm =32 A, do Merlin Gerin ché tao DPNa
d. Chonday dén tir aptomat nhdanh dén cum 4 bong dén
Chon diy dong boc, tiét dién 1,5 mm” -> PVC(2xI1,5) ¢6 I, = 37 A
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e. Kiém tra diéu kign chon day két hop véi aptomat
Kiém tra cap PVC(3x2,5 + 1x1,5) hé s6 hiéu chinh k = 1

41A > 1,2540 =33,33A
Kiém tra day 1,5 mm®
37A > 1,25.32 =26,67A
41.3 ‘
|
&
&H
3 . F
L=6m —
&N
1
&H

Hinh 3. 2.Se’ @6 mang dién chiéu sang khu phdn #ing
1. T dién chiéu sdng; 2.Bdng dién nha thay quéin 40 va WC
3.3.3. Thiét ké chiéu sang cho khu c6 dic acid.
Dién tich cua khu 14 24.28 = 672 m”.
3.3.3.l. Xac dinh s6 lwong, cong suat béng dén.
Vi 12 xudng san xuat nén ta st dung bong dén soi d6t. Chon do roi E= 30Ix.
Can ¢t vao tran nha cao h = 5 m, mit cong tac h, = 0,85 m, dJ cao treo den
cach tran hy; = 0,7 m.Vay d6 cao treodén H=h - h; - h,
H=45-0,65-0,85=3,45m
Tra bang 5.1 tai liéu [1, trang 134 ] voi dén soi dot, bong van ning co
L/H=1,8, tir day ta xac dinh dugc khoang cach cua cac dén la:
L=1,8H=18.3=6,21 m
Can ctr vao bé rong ctia phong (24m) chon L = 6 m.
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Pén s& duoc bd tri 1am day, cach nhau 6 m, cach tudong 3 m tong cong 20
bong, mdi diy 5 bong.
Xéc dinh chi s6 phong:

ab 2428
PH.(a+b)  345.(24+28)

Léy hé sd phan xa cua tuong 50%, cua tran 1a 30% (tra bang tai li¢u
[1,trang 324]), tim dugc hé sO str dung kg = 0,46

L4y hé sb dy trir k = 1,3 (tra bang 5.1 tai liéu [1, trang 134]), hé s tinhtoan
Z = 1,1, x4c dinh duoc quang thong mdi dén 1a :

_KESZ 13.30.672.11
nk,  20.0,46

F = 3333lumen

Tra bang 5.5 tai liu [1, trang 135] chon bong 300W c6 F = 4224 lumen

Ngoai chiéu sang trong phong san xuit con dat thém 4 bong cho 2
phongthay quan 4o va phong WC.Tong cong toan khu can:

20.300 + 4.100 = 6,4 (kW)

3.3.1.2.Thiét ké mang dién chiéu sang.

Pit riéng mot tu chiéu sang canh cira ra vao lay dién tir ta phan phoi
ctiaphan xuong. Tu gébm mot aptomat téng 3 pha va 6 aptomat nhanh 1 pha,
mdiaptomat nhanh cap dién cho 4 bong dén.

a. Chon cdp tir tii phdan phoi t6i tii chiéu sing

P 6,4
|, =—4—=——"_—972(A
“ J3U, +/3.038 )

Chon cap déng ha ap 4 161 cach di¢n PVC do LENS ché tao, tiét dién 2.5
mm? c6 I, = 41 A -> PVC(3x2,5 +1x1,5)

b. Chonaptomat tong

Chon aptomat tong 40A, 3 pha, do Merlin Gerin ché tao DPNN.

C. Chon cdac aptomat nhdanh

Céac aptomat nhanh chon giéng nhau, mdi aptomat cip dién cho 4 bong.

Dong qua aptomat (1 pha)
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np, 403 _ 5,45(A)
0,22

dm !

I =
U

Chon 6 aptomat 1 pha, l4n = 32 A, do Merlin Gerin ché tao DPNa
d. Chondady dén tiv aptomat nhanh dén cum 4 béng dén

Chon day ddng boc, tiét dién 1,5 mm’ -> PVC(2xl,5) c6 I, = 37A
e. Kiémtra diéu kién chon ddy két hop véi aptomat

- Kiém tra cap PVC(3x2,5 + 1x1,5) hé¢ s6 hiéu chinh k=1

41A > 1,2540 =33,33A
Kiém tra day 1,5 mm®
37A > 1,25.32 =26,67A
28 i
&
&H
N 6m «E{
&H
2
4®
1
&H
4®WC

Hinh 3. 3.S0 @6 mang dién chiéu sdng khu cé ddic acid.

1. Tii chiéu séng; 2. Bdng dién nha thay quén do va WC
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Hinh 3. 4. So' @ di diAy mang dién ha ap phan xuéng
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CHUONG 4: THIET KE HE THONG TU PONG BU COSeCHO PHAN
XUONG PA

4.1. PAT VAN DE.

Pién ning 13 ning luong chu yéu cia xi nghiép cong nghiép. Cac xi nghiép
nay tiéu thy khoang trén 70% tong sb dién ning dugc san xuat ra vi thé van dé
str dung hop 1y va tiét kiém cua dién niang trong xi nghiép trong cong nghiép co
¥ nghia rat 16n. V& mit san xuat dién ning vin dé dat ra phai tan dung hét kha
ning cta cac nha may phat dién dé san xuit ra dugc nhiéu dién nhét, dong thoi
vé mit dung dién phai hét stre tiét kiém dién, giam ton that dién nang dén mirc
nho nhat, phan dau dé mot kWh dién ngdy cang 1am ra nhiéu san pham hoac chi
phi dién nang cho mot don vi ngay cang giam.

Bdng 4. 1.Phan tich tén thdt di¢n nding trong hé théng dign

Mang c6 dicn &p Ton that dién ép (%) cua |
Puong day | May bien &p Tong
U >110kV 13,3 12,4 25,7
U=35kV 6,9 3,0 9,9
U=0,1+10 kV 47,8 16,6 64,4
Tong cong 68,0 32,0 100

4.2. CAC PHUONG PHAP NANG CAO HE SO CONG SUAT COS¢

Pé nang cao hé s cong suat cosq ngudi ta thyc hién cac phuong phap bu:
bu tu nhién va bu nhan tao.

Ngay nay k¥ thudt vi xt Iy phat trién, trén thi trudng ¢ ban céac loai thiét b
diéu khién PLC, vi vay ngudi ta thuong dung PLC lam cac thiét bi dong cat
dung luong bu. Tuy theo yéu cau nguoi ta ¢ thé 1ap trinh dé PLC tac dong dong
cat cac nhom tu dién theo tin hiéu ap, theo thoi gian hodc theo cos¢ cia mang.
Thiét bj PLC lam viéc tin cay, linh hoat nén dugc dung rong rai dé tu dong diéu
chinh dung luong bu. Dé nang cao hé s6 cong suat cosq cua mang dién phan

xuong PA ta dung tu dién. Viéc diéu chinh dong cat tu duoc thuc hién béng bo
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tu dong diéu khién S- 6Q ciia Nhat. Pay 1a bo ty dong diéu khién lam viéc theo
chuong trinh duoc cai dit san.

4.3. BO TU PONG PIEU KHIEN.

4.3.1.Giéi thi¢u chung.

Pic diém: Bo diéu khién hé s6 cong suat (cosp) Q-AUTOMAT/IV S-6Q
dung dé kiém tra hé s6 cong suat trén dudng day va tu dong dong cit cac tu dién
dé dat hé sb cos@ da dat trudc.N6 c6 nhiing dac diém nhu sau:

Tu dong chon tan s6(50Hz hoic 60Hz)

* Hé s cos@ c6 thé dit trude ¢ bat ky gia tri ndo tir 0,8+0,95

* C6 12 bude diéu khién

* Thoi gian dong (tré) ¢ thé dit trude 45s, 3 phat va 9 phut.

* Hé s6 cos dit trudc co thé dat duoc nhanh chong bang cach thay do6i
thot gian dong.

* Sir chuyén mach déng ngat cac tu c6 thé lya chon theo nhiéu cach.

* Co dau ra bao dong (tiép diém khong dién ap)

4.3.2. Cac tham sb dworc cai dit

Khi thiét bi dwa vao hoat dong can dit trude cac tham sd, cac tham sb nay

Hé thong day ngudn: Q-AUTOMAT c6 thé nbi v6i ngudn 1 pha hoic 3
pha.Tuy thudc vao hé théng day nguén ma trén man hinh chi thi hién thi A1l
hodc A2 nhu bang 4.2.

Bdng 4. 2: Man hinh hién thi thong sé

Man hinh Thong so hién thi trén man hinh
1 pha hodc 3 pha 4 day Al
3 pha 3 day A2

Thoi gian tré: Néu tu duogc dong lai trude khi nang luong dugc phong hét,
né s& giy ra su qua dién ap hodc qua dong lam giam tudi tho cua tu. Q-
AUTOMAT s& dong tu trong 1 thoi gian tré nhat dinh dé bao vé tu khoi

hiéntugng trén. Thoi gian tré nay dugc lua chon tuy thudc vao thiét bi phéng
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dién duogc lap trén tu dién. Ta c6 bang 4.3 biéu dién thong sé hién thi trén man
hinh nhu sau:

Bdng 4. 3. Thong sé hién thi trén man hinh

Thoi gian tré Thong so hién thi trén man hinh
45 giay Bl
3 phat B2
9 phat B3

S6 bude diéu khién: Sb budc dugc diéu khién cua thiét bi S-6Q 16n nhat 1a
6 budc. Ta c6 s6 budc diéu khién duoc biéu dién trén bang 4.4.

Bdng 4. 4.S6 budc diéu khién hién thi trén man hinh

S6 buéc diéu khién Théng so6 hién thi trén man hinh

0 Co
Cl
C2
C3
C4
C5
C6

OO B~ W NP

Khi CO dugc chon céc tiép diém dau ra khong dong lai nhung nhiing hoat
dong khac van dién ra binh thuong, dé kiém tra day ndi ta dat & CO c6 céc tiép
diém dau ra khong hoat dong nham tranh cic nguy hiém trong sudt qua trinh
kiém tra.

* C4c ché do chuyén mach:

Ta c6 bang 4.5 biéu dién cac ché d6 chuyén mach sau:

C6 2 ché do chuyén mach:

Dong sau - cat trude: Tu duge dong vao sau s€ duogc cit ra trude, tu duoc
cit ra sau sé& duoc dong vao trudc. Ché do vong tuan hoan (dong trudc-cat
trude): Cac tu dién dugc dong ngét 1 cach tudn hoan. Tu ngét ra trudc s€ duoc

doéng vao trudc, tu dugce dong vao trude s€ dugc ngat ra trude. St dung ché do
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dong ngat tuan hoan sé& gitip cho thoi gian trung binh ciia tu, céng tic to va ro le

duoc dam bao.

Bdng 4. 5.Ché dé chuyén mach cia bé tu S-6Q

Ché d% chuyén mach

Théng s6 hién thi trén man hinh

Dong sau mo trude

D1

Vong tuan hoan( M¢ trude dong sau)

D2

Hé s cosp bao dong: khi hé sd cosq duy tri dudi gia tri dat trong 3 phuat
hodc hon thi dén ALARM sé sang 1én va tiép diém ALARM & mit sau cila panel
s& dong lai. Khi hé s6 cosq quay lai gia tri dat thi tin hiéu bao dong s& duoc huy
bo. Chu y rﬁng cong tdc cua cac tu s& 1am viéc mic du ¢6 tin hiéu bao dong. Tin
hi¢u bao dong s€ khong dua ra khi chon FO.

Bdng 4. 6.Hé sé cose bdo dpng

Dit hé s6 cospbao dong Théng s6 hién thi trén man hinh
OFF FO
0,95 F1
0,9 F2
0,5 F3

Bdng 4. 7. Ché d¢ hoat déng

Ché do hoat dong khi bat nguon

Théng s6 hién thi trén man hinh

Tu dong

Gl

Bang tay

G2

Thuong dat tham sé G1 dé thiét bi diéu khién hoat dong tw dong khi nguon
dugc bat 1én. Tai vi tri nay bd diéu khién sé& tiép tuc lam viéc khi nguén mét
dugc phuc hoi. Pé kiém tra bo diéu khién thi dat & G2, tu s& duoc dong bang tay

va bo diéu khién s& khong hoat dong tro lai khi nguén dugc phuc hoi.
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Bdng 4. 8. Hé sé cose dit trudc

Hé sb coso dit trude |Thong sb hién thi trén man hinh| Pén sing

0,80 80 bén IND
1,0 1.0 Khéng cé
0,9 90 beén CAP

Gia trj hé s6 cose hién thi trén man hinh P/E display sé& ting hodc giam lan
luot. Sau mdi 14n 4n nat + hodc -. Néu nhu cic nut nay duogc bam trong vong lon
hon 1 s thi gia tri hé s6 coso s& thay ddi theo mbi gidy.

Gia tri C/k: Gia tri dong dién C/k

Bdng 4. 9. Gia tri dong di¢n C/k

Gia tri C/k Thong so hién thi trén man Dén sang
0,1A 10 c/k lamp
0,99A 99 c/k lamp

1A 1 c/k lamp
1,4A 1,4 c/k lamp

Gia tri C/k duoc tinh nhu sau:

. . ¢.100
* P6i v4i hé thong 3 pha-3 diy hoac 3 pha-4 day:C/k = (A)
n.v+/3
* P6i v6i hé théng 1 pha-2 day: C/k = ¢.100 (A)
n.v

Trong do:
c: Cong suat cua nhom tu c6 cong suat nho nhat.
v: Dién ép.

n: Hé s6 ti 18 dong so cap/dong thir cAp cua bién dong.
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Bdng 4. 10. Thdng sé cai dit

Tham s6 bat truwdc khi Hién thi thong 0 trén man hinh
, . 1 pha 3 pha-4
H¢ thong day ngudn A Al
day
Thoi gian tré 1/2/3 B2
S6 budc diéu khién 0 CO
. . Vong tuan
Ché d6 chuyén mach . D2
hoan
Ti 1¢ dau ra 1:1:1:1:1:1 E1
Hé s6 cosp bao dong OF FO
Ché d6 hoat dong khi bat ‘
. Bang tay G2
nguon
Hé sb COS( can dat duoc 95
Gia tri c/k 1

Nhén niit AUTO/MAN dé thay dbi dén ché d6 bang tay. Dén MANUAL sé&
sang 1én. Nhan nit MODE va dén PROGAM sé& sang 1én va tat ca dau ra s& duoc
mé ra. Thiét bi diéu khién sin sang hoat dong. Nhan nit MODE dé lya chon
tham s6. Cac tham s6 s& duoc hién thi 1én P/E display.

Nhén nuat + hodc - dé lua chon céac tham sb dat.

Thuc hién budc 3 va 4 nhu trén, ghi lai dir liéu va lya chon cac tham ) tiép
theo.Dé két thuc 1ap trinh nhan nit AUTO/MAN. Dit liéu s& duogc ghi lai trong
bd nhé dé hé théng hoat dong tu dong.

4.3.3. Cac ché @9 hoat dong.

* Ché do ty dong: Khi ngudn duoc bat 1én, bo diéu khién lam viéc & tu
dong hay bang tay tuy thudc vao viéc dit G1 hay G2. Néu dit ¢ G1 thiét b s&

lam viéc & ché do tu dong khi bat ngudn. Ngoai ra & ché d6 bang tay ma nit
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AUTO/MAN dugc nhan trong sudt qua trinh hoat dong thi ché do bang tay s&
chuyén sang ché do tu dong.

* Ché d6 bang tay: ché d6 bang tay chu yéu dung kiém tra day nbi. Bé
chuyén t6i ché d6 bang tay nhan nit AUTO/MAN va dén MANUAL sé& sang
1én. Céc role dau ra s& dong lai va man hinh sé hién thi cos®. Pbam bao chic
chin rﬁng den cho dong tu da tat thi nhan nat+. Budce tu duoc dong thém vao sé
theo trinh tu chuyén mach dit trudc va tuong Gmg véi né dén closing tir 1+6 s&
sang 1én. D& mé cac ro le dau ra nhan nut ro le dau ra s& mo ra theo trinh tur
chuyén mach dat trudc.

* Ché do bao dong :

Sau khi hé s6 cosp bao dong d3 dugc lua chon, chuong sé& hoat dong tuy
thudc vao hé sb cos duoc kiém tra. Trong ché d6 tu dong bao dong hé sb cos@
s€ phat tin hi¢u néu hé s cosp da kiém tra vuot qua gia tri dat trong khoang 3
phut. Sau d6 dén ALARM sé sang 1én va tiép diém ALARM sé& dugc dong lai.

Man hinh hé s6 cos hién thi hé sb cos¢ di kiém tra. Néu ché d6 hoat dong
duoc chuyén tir ché do bang ty dong sang ché do bang tay thi bao dong hé sb
coso sé& bi huy bo, & ché d6 bang tay hé thong bao dong khong phat tin hiéu.

* B40 dong hé théng:

Trong ché do ty dong man hinh hé s6 cosp sé& hién thi “Er” khi mét trong
nhitng tinh hubng duoc chi ra sau day xay ra: Hé s6 cosp khong do dugc do day
ndi sai bao gdm ndi ngugc dau ddu day cua bién dong(k va 1) hoic cac tham sb
dit trude khong phu hop. Ngoai ra dén ALARM sé& sang va tiép diém ALARM
s€ dong lai. Cac dau ra cac ro le da duge dong s€ mo ra lan luot cach nhau 15s.
Trong ché d6 bang tay, man hinh hé s6 cosp hién thi “Er”, tuy nhién tiép
ALARM khong dugc dong lai va dén ALARM s€ khong sang. Vay man hinh hé
s6 cos hién thi “Er”, can kiém tra cac hé sb da dat, day ndi cac bién dong va

ngudn cung cap.
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4.4. TINH CHON TU BU.

Yéu cau lua chon tu bu dé nang hé sb cong suét cua phan xuong PA 1én
0,95. Cdng suét tinh toan cia toan phan xudng 1a: s = 2811,25 + j2867,39kVA.
pé lugng bu 1a tdi wu nht ta dit tai thanh cai ha ap cua tram bién ap phan
xuong. May bién ap phan xudng c6 cong suit 2500 kVA do d6 dung lugng bu
la: 1785 kVAr.

* Hé s6 coso trudc khi dat tu bu :

Q 2867,39

gol= 2 =
908 = b T 281125

=102 do d6 cospl = 0,7

* Hé sbcose sau khi dit tu bu:
cosp2 = 0,95 -> tgp2 = 0,33
Tong cong suét cua tu bu can dat:
Qp = P(tgopl - tgp2) = 2811,25(0,7 — 0,33) = 1040 (kVAr)
Do d6 ta chon mdi may bién ap 1 bd S-Q6 dé thyc hién tu dong do bo S-Q6
c6 12 nhdm bai vay dung luong mdi tu 1a 86 KVAr
Kiém tra hé sb cong suét cua mang dién phan xudng, khi cac nhom ty duge
dong va luoi.
Khi chi ¢c6 nhom 1 duge dong vao thanh cai ha ap 0,4kV :

P 2811,25
COSQp =— = =0,85
S, /281125 + (1785 86)

Khi nhém 1 va nhém 2 duge dong vao thanh cai ha ap 0,4kV:

P 2811,25
COSQ = —

= =0,86
S, /281125 +(1785-172)’

Khi nhém 1, 2 va 3 dugc dong vao thanh cai ha ap 0,4kV:

P 2811,25
CoSQp=—=

=087
S, /2811,25" + (1785 258)’

Khi cd 4 nhom tu dugc dong vao thanh céi ha ap 0,4kV:

COSp=—= 281125 =0,88
S, 1/2811,25 + (1785—344)’
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Khi cd 5 nhom tu dugc dong vao thanh céi ha ap 0,4k V:

P 2811,25
COSQp=—= =0,89
S, /2811,25" + (1785—430)’

Khi cd 6 nhom tyu dugc dong vao thanh céi ha ap 0,4kV:

P 2811,25
COSp=—= =091
S, /281125 + (1785-516)’

Khi ca 7 nhom tu dugc dong vao thanh cai ha ap 0,4kV:

P 2811,25
COSQp=—= =0,92
S, /2811,25" + (1785 602)’

Khi ca 8 nhom tu dugc dong vao thanh céi ha ap 0,4k V:

P 2811,25
CoSp=—= =0,93
S, /2811,25" + (1785 688)’

Khi ca 9 nhom tu dugc dong vao thanh céi ha ap 0,4k V:

P 2811,25
CoSp=—=

=0,94
S, /2811,25" + (1785 774)’

Khi ca 10 nhom tu dugc dong vao thanh cai ha ap 0,4kV:

P 2811,25
CoOSp=—= =
S, 1/2811,25% + (1785—860)"

Khi ca 11 nhom tu dugc dong vao thanh cai ha ap 0,4kV:

COSQp = Ld 281125 0,96

S. /281125 +(1785-946)°

Khi cd 12 nhom ty dugc dong vao thanh cai ha ap 0,4kV:

P 281125
COSp=—= - ==0,97
S, /281125 +(1785-1032)

Nhu vay cadc nhom tu chon hoan toan théa man:
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45. THIET KE MACH

NRSIT
/Y AB
¢ ¢ BI
kVA COS
Bn Y A !
R - -
K| |
S
=
T =
N
ABI1 AB2 AB3 AB4
H stov -
T 1A
l - :IK - - ZZK: - :3K: - :4K:
220
K 1 240V OV
ALARM
CI1C2C3C4C5C6
ROy
60kVAr 60X2kVAr 60X2kVAr 60X2kVAr

IK 2K 3K 4K

Hinh 4. 1. So' dé6 mach déng luc
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» R AC220V Nt
APTOMAT 2 CUC 5A/250V
L2
Pl 1K1 Mg
I
K1 K 1
P2 _IK2 | 2K -
i N
2K1 K2
b3 _1K3 3K
. N
3Kl K2 D3
T b4 _1K4 4K,
1 ol o6 o] I
o 4K &> Da
. __cl
™ (o)
C3
c4
S-6Q

R
N | |
LS FAN
R \—\N 10kW
Hinh 4. 2. So' d6 mach diéu khién
* C4c phan tir trong so do

AB: Aptomat bao vé bd tu

AB1+AB4: Cac aptomat bao vé tirng nhom tu

1K+4K: Cac contactor thuc hién dong ngat tu ¢ cac tiép diém thuong mo
(1K +1K3; 2K;+2K3:3K,+3K 34K +4Ks)

CM: Contactor chuyén mach, ¢6 3 vi tri: Vi tri 0, vi tri TD (ché d¢ tu
dong), vi tri T (ché do dy phong bang tay).

K1+K4, B1+DD: Nt 4n dong cat tu & ché d6 du phong bang tay.

BI: Bién dong thyc hién do dém dau ngudn

BII: Bién dong cép tin hiéu dong cho so bo S-6Q

CC: Cau chi bao vé so bd S-6Q

C1+C6: Céc dau ra ctia bo S-6Q, & day chi sir dung 4 dau ra C1+C4

L1,L2: Cac dén chi thi ché d6 lam viéc AUTO/MAN

P1+D4: Cac dén chi thi trang thai dong ngit cia tu

V, A, KVA, MVAr, cosp: Cac ddng ho chi thi gid tri dién ap, dong dién

cong suat vo cong va hé sd cose cia mang dién.
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* Nguyén 1y hoat dong :

Hé théng diéu khién bu cos® lam viéc 6 2 ché do:

- Ché d6 tu dong: Khi cong tic chuyén mach & vi tri TP dén L1 séng 1én.

- Ché d6 du phong bang tay: Khi cong tic chuyén mach & vi tri T dén L2
sang lén.

Pé hé théng vao hoat dong: Pong aptomat AB cap ngudn cho bd tu, dong
aptomat AB1+AB4 chd déng tu vao ludi, dong aptomat cip ngudn cho mach
diéu khién

* Ché do tu dong:

- Thyc hién viéc d4u day theo ding yéu cau.

- Cai dat tham sb.

Bdng 4. 11. C4c tham sé dwoc cai dit trwéc ciia hé thong

Tham s6 Hién thi
Hé thong day nguon 1 pha Al
Thoi gian tré 3 phut B2
S6 budce diéu khién 4 C4
Ché do chuyén mach bong trude-mé trudc D2
Ti 1¢ cac budc dicu khien 1:2:2:2 E2
Hé s6 cospbao dong 0,95 F1
Ché d¢ lam viéc khi bat ngudn Ché d¢ bang tay G2
Hé s6 cos Can dit trude 95
Gia tri C/k 1.0
Gia tri C/K duoc tinh theo cong thire C/K = 4071000 _ 1

100*400
B diéu khién S-6Q 1am viéc ¢ 2 ché do : Ché do ty dong va ché do bang tay.
Viéc lya chon ché d6 lam viéc cia bd diéu khién S-6Q bang nut
ANAUTO/MAN. Trong ca 2 ché d6 bd diéu khién S-6Q nhén tin hiéu tir bién
dongthuc hién tinh toan, hién thi hé sé cos¢ 1én man hinh hién thi. Trong ché d6
tu dong bo diéu khién s& so sanh coso tinh toan cose dat dé phat lénh dong ngat

tu.
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Con trong ché do bang tay viéc dong cat tu bang nut an “+”, “- [,

Khi hé sb cos cua mang < 0,95 ngudi van hanh sé nhan vao nat bo diéu
khién phat 1énh déng tiép diém Cl, contactor 1K duoc cap dién lam cho cac tiép
diém thuong mé cua contactor s€ dong lai, nhém tu 1 dugc dong vao ludi ma hé
s6 cosp van nho <0,95 thi ngudi van hanh s& bam nat bd S-6Q phat 1énh dong
tiép diém C2 cong tc to 2K c6 dién, tiép diém 2 K1 dong lai nhéom tu 2 dugc
dong vao ludi, dén C2 cia bd S-6Q sang 1én, dén P2 sang 1én. Néucosp<0,95
thi ngudi van hanh nhan nat bo S-6Q lai phat 1énh dong tiép diém C3 hay C4
nhom tu 3,4 dugc dong vao luoi, dén C3,C4 cua bo S-6Q sang 1én, dén D3,b4
s€ sang 1én. Thoi gian dong tu vao ludi cach nhau 3 pht.

Khi hé s6 cosp cua mang > hé sb cose dit = 0,95, nguoi van hanh nhan nut
“_[] bd diéu khién S-6Q phat 1énh m¢é C1, contactor 1K mat dién va nhom tu
tuong rng duoc cit ra khoi ludi, dén C1 coa bd S-6Q tat, dén D1 cling tat. Sau
khi nhom tu 1 dugc cat khoi ludi ma hé sb cosp van > 0,95 thi nguoi van hanh
s& nhan nat bd S-6Q phat 1énh mo tiép diém C2 contactor 2K mat dién, tiép
diém 2K3, méd ra nhom tu 2 duge cat ra khoi ludi, dén C2 cua bd S-6Q tat, dén
P2 tit. Néu cose> 0,95 thi ngudi van hanh lai nhin nat b S-6Q lai phat 1énh
mo tiép diém C3 hay C4 nhom tu 3,4 dugc cat ra khoi ludi, dén C3,C4 ciia bo S-
6Q tat, dén D3,D4 tat. Thoi gian cit tu ra khoi ludi cach nhau 15s.

Ché d6 nay thuong duoc dung dé kiém tra ddy ndi cuia bo diéu khién.

* Ché do tu dong :

Nhan nat AUTO/MANdé chuyén sang ché do tu dong. Bo diéu khién sé tu
dong so sanh gia tri cos tinh toan véi cose dat va phat I¢nh dong ngét tu theo
trinh ty dong ngat ty, thoi gian tré dit trude. Khi cose tinh toan nho hon coso
dit bang 0,95 bo diéu khién S-6Q phat 1énh dong tiép diém Cl, cong tic to 1K
duoc cép dién dong cac tiép diém thuong mo nhom tu 1 duge dong vao ludi,
den chi thi trang thai C1ltwong Ung sé& sang 1én, dén D1 sang thoi gian tré dong tu
da dat 1a 3 phat. Sau khi nhom tu 1 duoc dong vao ludi ma hé sé cosp<0,95 thi

bd S- 6Q phat 1énh dong tiép diém C2 contactor 2K c6 dién, tiép diém 2K3 dong
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nhém tu 2 duge doéng vao ludi dén C2 cua bo S-6Q sang dén P2 sang. Néu
c0sp<0,95 thi bd S-6Q lai phat 1énh dong C3,C4, nhém tu 3,4 dugc dong vao
luoi den C3,C4 sang, dén D3,D4 sang. Thoi gian dong tu vao ludi cach nhau 3
phut.

Khi cosetinh toan 16n hon cosp dat bang 0,95 bo diéu khién S-6Q phat
1énh mo tiép diém C1 contactor 1K mat dién, nhom tu 1 duoc cat ra khoi ludi,
dén chi thi trang thai dong cit tu C1 tuong tng sé& tat. Sau khi nhom tu 1 duoc
cat ra khoi luéi ma hé sd cos¢ van 16n hon 0,95 thi bd S-6Q phat 1énh, mé tiép
diém C2 contactor 2 K mét dién, tiép diém 2K3 m¢, nhom tu duoc cat ra khoi
ludi, dén C2 cua bd S-6Q tit, dén D2 tit. Néu cosp> 0,95 thi bd S-6Q lai phat
lénh mo tiép diém C3, C4 nhom tu 3.4 dugc cat ra khoi ludi dén C3,C4 cua bd
S-6Q tat thoi gian ¢t ty ra khoi ludi cach nhau 15s.

Ngoai ra bo diéu khién S-6Q con c6 ché do bao dong khi hé sb cosp vuot
qua gia tri cosq dit trong khoang 3 phat ¢ ché do ty dong, dén ALARM sang
tiép diém thuong mo ALARM doéng. Pén ALARM con lai sang 1én bao day nodi
sai, cac tham sd dat trude khong thich hop.

* Ché do du phong bang tay:

Cong tic to chuyén mach & vi tri T, dén L1 sang 1én. Lic may bo diéu
khién S-6Q bi loai khoi hé thdng, viéc dong ngit cta tu thuc hién bang tay nhd
cac nut bim K1+K4,D1+P4 ngudi van hanh s& quan sat trén dong hd coso.

Nhu vay hé thong diéu khién bu cose s dung bo diéu khién S-6Q cua
Nhat 14 loai thiét bj diéu khién PLC hoat dong linh hoat, c6 dg tin cdy cao.

Pinh Khdc Tung _ DC1301



KET LUAN

Sau 12 tuan thyc hién dé tai " Tim hiéu vé khu cong nghiép Pinh Vii, di
sau thiét ké cung cap dién cho phin xwéng Acid Photphoric" dudi sy hudng
dan tan tinh cia cd gido Thac ST P Thi Hong Ly va su nd luc cua ban than dén
nay em da hoan thanh dd an ctia minh véi ndi dung nhu sau:

* Thong ké phu tai va tinh toan phu tai ctia phan xudng.

* Lya chon dung luong va s6 luong may bién ap.

* Tinh chon cép ha ap va céc thiét bi bao vé.

* Thiét ké chiéu sang cho phin xuodng.

* Bu coso cho toan phan xuong.

Qua d6 em di thdy duogc rang chat luong dién ning gop phan quyét dinh toi
chat lugng va gia thanh san pham dugc san xuat ra ciia nha may. Chinh vi vay
viéc thiét ké cip dién cho xi nghiép cong nghiép nhim dam bao do tin cdy va
nang cao chat lugng dién nang dugc ddt 1én hang dau. Mot phuong an cép dién
t6i uu 1a phai dam bao ca vé k¥ thuat va mat kinh té va dé dat duoc dicu do
nguoi thiét ké can phai tuan theo cac quy trinh, quy pham dé dam bao do tin cay
cling nhu an toan khi sir dung. Do trinh thoi gian han ché nén d6 4n ctia em con
nhiéu thiéu s6t. Em rat mong nhan dugc sy dong gop tir thay cd va cac ban dong
nghiép dé do an duoc hoan thién hon.

Cubi cting em xin cam on dén céac thay co trong Khoa Pién - Pién Tu dic
biét 1a c6 gido Thac Si PS Thi Hong Ly da hudng dan tin tinh em rat nhidu
trong qua trinh lam dd an tot nghiép vira qua.

Em xin tran trong cam on!
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