LOI MO PAU

Vi tri ctia gang thép trong su phat trién cia nganh kinh té qudc dan c6 vai
tro hét strc quan trong. Mot qudc gia mudn phat trién doc 14p can phai san xuét
duoc thép dé dap tng nhu cau trong nuéc ma khong phai nhdp khau tir nudce
ngoai. Vi vy phat trién nganh cong nghiép gang thép la chu truong hang dau,
uu tién cua chinh phu. San luong thép cua Viét Nam theo du doan nam 2012
mure tiéu thu 13 khoang 11,7 triéu tan trong khi d6 san luong thép dat khoang 5,2
triéu tAn. Do vAy nhu cdu thép cla ching ta 1a rat 1én. Theo chu truong Chinh
phu, phat trién nganh gang thép pht hop véi quy hoach tong thé phat trién kinh
té - x3 hoi va nganh cong nghiép clia ca nude. Dé tao ra mot nha may gang thép
hoan chinh that khong don gian, do6 1a su ghép lai ctia cac hé thdng day truyén
san xuét cac khau khac nhau nhu: Hé thdng phun than, 10 thoi, hé thong can, kéo

nan,....

Trong qua trinh hoc tap tai trudong, voi su gitip do cia nha trudong va khoa
Dién dan dung va cong nghiép em di duoc nhan dé tai tot nghiép: “Nghién ciru
cdc trang thiét bi dién trong hé thong tram phun than di sau lap trinh PLC
S7-300 cho hé thong nghién than tao bét ciia tram phun than”.

No6i dung db an gém:
Chuong 1: Tong quan vé cac trang thiét bi va quy trinh céng nghé nha may
Chuong 2: Quy trinh hé théng va céc trang thiét bi trong tram phun than

Chuong 3: Lap trinh PLC S7-300 cho hé théng nghién than tao bot cua tram
phun than

Chuong 4: Gi6i thiéu quy trinh van hanh va khai thac hé théng tram phun than



CHUONG 1.

TONG QUAN VE CAC THIET BI VA QUY TRINH CONG
NGHE TRONG NHA MAY

Céc thiét bi dién trong day truyén tram phun than ciing giéng nhu céc
thiét bi dién cta cac diy truyén thong thuong ma chung ta da timg biét (day
truyén san xut xi mang Hai Phong...). N6 trang bi cho chiing ta nhiing hiéu biét
vé cac thong sb ki thuat, dai luong, nguyén ly diéu khién va cac dic tinh cua
dong co...Trong tram phun than céc trang thiét bi clia tram bao gdm tir cac thiét
bi van hanh giam sat, t6i cac thiét bi chdp hanh va c6 ca céac thiét bi do luong

hién dai.

Véi tinh nang diéu khién cac thiét bi nén viéc co su can thiép cua con
nguoi thong qua cac mach diéu khién nhu mach diéu khién bién tin dong co co
st dung PLC, bd khéi dong mém. Né dugc st dung trong mat s6 thiét bi dién
cua may nghién than, quat bit kin, quat ch¢ chdy, quat gié thu bui....Ngoai ra
cOn ¢6 céc thiét bi dién cia cac van dién dong, van diéu tiét, co cAu loc bui tai
vai. TAt ca céc trang thiét bi néu trén dé 1a cac bod phan cua cua hé théng tram

phun than.
1.1. Khai quat vé hé thong cung cap dién nha may
1.1.1. Niing lwong dién, mang lwéi cung cap

Ning lugng dién (dién ning) 1a mot dang ning lugng rat phd bién, san
luong dién hang nam trén thé gidi ngdy cang ting cao va chiém hang ngan ty
KWh. Vi né 13 mét dang ning luong c6 nhiéu wu diém nhu dé dang chuyén
thanh cac dang ning luong khac, d& truyén tai di xa, hiéu suét cao va la mot

phan cudc song cia mot thé gioi hién dai hoa.



Nang luong dién c6 mot s6 dac diém co ban sau:

- Khéng tich lity dugc (trir mot sé vai truong hop nhu pin, dc quy). Do viy,
ta phai dam bao cin bang giita dién ning san xuét ra véi dién nang tiéu thu, ké
ca ton hao trén dudng truyén tai.

- Qua trinh vé dién sdy ra rat nhanh nén doi hoi phai sur dung thiét bi tu
dong trong van hanh, diéu khién.

- Nganh céng nghiép dién luc co lién quan chit ch& dén nan kinh té quoc
dan.

Hé thdng dién bao gém cac khau san xuét, truyén tai, phan phdi, cung cip
té1 cac hd tiéu thu sir dung dién ning. Dién nang sau khi san Xudt ra tai cac nha
may dién s& dugc truyén tai, phan phdi téi cac ho tiéu thu thong qua mang ludi
cung cép dién.

Mot mang luéi cung cap dién cho nha mdy, xi nghiép can dam bao céc yéu
cau sau:

- Vén dau tu nho, tiét kiém.

- Pam bao do tin ciy cung cip dién.

- Chi phi van hanh hang nam thap.

- Thuan tién cho viéc van hanh str chira.

- Pam bao duoc chat luong dién nang.

- Cht y dén dién kién phat trién phu tai sau nay dé rat ngan thoi gian xay

dung.
1.1.2. Chi tiéu tinh toan kinh té — ki thuét

Khi thuc hién thiét ké mang cung cip dién cho nha may phai chi y dam

bao cac chi tiéu sau:

- So d6 cung cap dién hop 1y nhat theo quan diém kinh té ki thuat.
- Chon cép dién ap téi wu cho ludi.

- Chon thiét bi, khi cu dién, st cach dién va cac phan tir dan dién khac.



- Chon tiét dién day dan.
Céc chi tiéu kinh té: Vén dau tu ban dau, chi phi van hanh hang nam, kha
ning thu hoi von.
Céac chi tiéu ki thuat: chat luong di€n nang, do tin cdy cung cép dién, su
thuan tién trong van hanh, do bén viing cong trinh, khoi lugng stra chita dinh ki

va dai tu, muc do tu dong hoa va van dé vé an toan....
1.1.3. So' do cung cap dién nha may

Do cong sut tiéu thu cua cic nha may, xi nghiép cong nghiép 13 kha 16n
nén cac nha may,xi nghiép thuong lay dién tir ludi dién 4p trén 1000V. Theo
tiéu chuan vé dit cac thiét bi dén 1000V thi duong day dién cua nha may, xi
nghiép hay cac khu nha 16n, cu x4 ¢ coéng suét yéu cau tir 5S0KVA phai nbi dén
ludi dién 4p cao qua tram ha ap dat ngay tai nha may, xi nghiép hay tai khu cu

Xa.

So d6 di day chinh ctia ludi dién cong nghiép phu thudc vao sb luong

ngudn dién cung cap, gia tri dong dién can thiét va ho tiéu thu loai ndo....
Hé théng thiét bi phan phdi dién cta nha may, xi nghiép gdm co:

Tram bién ap ha 4p.

Bang phan phéi tong, bang phan phéi chinh, phu.

Luoi dién
Cé thé sur dung cac dang so d6 cung cap sau:

So db dang hinh tia.

So db dang lién thong.
1.1.4. Cac dong co 6kV nha may
1.1.4.1. Pong co quat gio 3200kW( 3 cai)

Pong co truyén dong loai 3 pha va khoi dong bang dién tré nudc.



Kiéu may YKO 3200-2/1180 TH, P =3200kW, U = 6kV, I =355,3A, cosp
=0,9; N = 2980r/min, m = 17500kg, t6 n6i day hinh sao (Y).

Cong dung: cap luong gi6 cho 10 cao.
1.1.4.2. Pong co quat gié 1600kW(2 cai)
Pong co truyén dong loai 3 pha va khoi dong bang dién tré nudec.
Kiéu may: Y560-1-A, P = 1600kW, U = 6kV, I = 180,8A, cosp = 0,89,
N = 1490r/min, m = 7080kg, t6 ndi day hinh sao(Y).
Cong dung: Loc bui hé thong thiéu két va dua khoi ra ngoai khong khi.
1.1.4.3. Pong co quat gio S60kW (3 cai)
Poéng co truyén dong loai 3 pha va khoi dong bang dién tré nudc.

Kiéu may: YKS500-6, P = 560kW, U = 6kV, I = 65,3A, cose = 0,87, N
= 991r/min, m = 5500kg, t6 ndi day hinh sao(Y).

Cong dung: Loc bui dudi mang, loc bui san ra gang, quat gio duoi

may...
1.1.5. Cac may bién ap 6/0,4kV ciia nha may
1.1.5.1. May bién ap 1250kVA 10 cao 1,2(4 cai)
M4y bién 4p tram phun than 13 may bién 4p c6 binh dau phu.
Kiéu: S9-M-1250-6/0,4; Dién 4p: 6/0,4kV; Cong sut:1600kW
T4 ddu day: D/Yo-11; Dong dién: 120,3/1804,2A; Kiéu lam mat ONAN
1.1.5.2. May bién ap 1600kVA tram bom tuin hoan (2 ci)

M4y bién 4p tram phun than 13 may bién 4p c6 binh dau phu.



Kiéu: 1600-6/0,4; Pién ap: 6/0,4kV; Cong suat: 1600kW
T6 d4u day: D/Yo-11; Dong dién: 146,63/2309,4A.
1.1.5.3. May bién ap 1000kVA tram dic gang(1 cai)
May bién ap tram phun than 1a may bién ap 3 pha khong c6 binh dau phu.
Kiéu: 1000-6/0,4; Dién ap: 6/0,4kV; Cong suat: 1000kW
T6 dau day: D/Yo-11; Dong dién: 96,23/1443,43A.
1.1.5.4. May bién ap 630kVA tram phun than (1 cai)
May bién ap tram phun than 1 may bién ap 3 pha khong c6 binh dau phu.
Kiéu: BAD 630-6/0,4; Dién ap: 6/0,4kV; Cong suat: 630kW
T6 dau day: D/Yo-11; Dong dién: 60,62/909,3A.
1.1.5.5. May bién ap 2000kVA phong phén phdi ha thé thiéu két
May bién ap tram phun than 1a may bién ap c6 binh dau phu.
Kiéu: $9-M-2000-6/0,4; Dién ap: 6/0,4kV; Cong suét: 2000kW
T6 dau day: D/Yo-11; Dong dién: 183,3/2886,8A; Kiéu lam mat ONAN.
1.1.6. Cac phong phan phdi ha thé nha may
1.1.6.1. Phong phén phoi ha thé thiéu két

Phong phan phdi ha thé thiéu két 1a phong phan phdi cap dién cho céc
phu tai trong khu vuc thiéu két. Viéc két ndi gitra ta dién trong phong phan phdi
v6i dudng day cung cip cho cac phu tai thong qua may cit, c6 cac thiét bi do

luong BU,BI va cac thiét bi bao vé.....



1.1.6.2. Phong phén phdi ha thé 16 cao

Phong phan phéi ha thé 10 cao 1a phong phan phdi cip dién cho cac phu
tai trong khu vuc 10 cao. Viéc két ndi giira tu dién trong phong phan phdi véi
dudng diy cung cip cho cac phu tai théng qua may cit, c6 céc thiét bi do luong

BU,BI va céc thiét bj bao vé....
1.1.6.3. Phong phén phdi ha thé phun than

Phong phan phdi ha thé phun than 1 phong phan phdi cap dién cho céac
phu tai trong khu vuc tram phun than. Viéc két ndi gitra ta dién trong phong
phan phdi véi dudng day cung cip cho cac phu tai théng qua may cit, ¢ céc

thiét bi do luong BU,BI va céc thiét bj bao vé khac....
1.1.7. Cac phu tidi nha may dwgc chia thanh hai dang phu tai nhw sau:

- Céc phu tai loai 1: Céac phu tai quan trong, luén yéu cau duoc cp dién
lién tuc va 6n dinh. B6i vi hoat dong cua cac phu tai nay c6 anh huong l6n dén
hoat dong san xuét kinh doanh cta nha médy. Néu ngudn cung cip dién cta cac
phu tai nay khong on dinh s& dan dén nhiing ton that khéng nho. Vi du nhu cac
day truyén coéng nghé dang van hanh va san xuét, hé thdng anh sang, quat gi6 16

cao, hé thong cap nudc lam mat 16 cao....

- Céc phu tai loai 2 va 3: Céc phu tai nay it quan trong hon, néu ding
hoat dong trong mét thoi gian bat ki ndo dé thi khéng anh hudng dén ning sut
lao dong va cac hoat dong chung. Vi du nhu quat gi6 thu bui, chiéu sang cong

cong,...



1.2. Gi6i thiéu vé mdt s6 quy trinh cong nghé san xuit ciia nha may
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Hinh 1.1: Quy trinh cong ngh¢ Cong ty luyén gang.

Tir hinh 1 trén ta thdy qua trinh c6ng nghé Céng ty luyén gang chia lam 3

giai doan chinh sau:

- Giai doan chuan bi nguyén nhién li¢u.
- Giai doan nap nguyén nhién liéu vao 10.

- Giai doan luyén hoan nguyén sét trong 16 cao.



1.2.1. Quy trinh cong nghé khu vire thiéu két ciia nha may

Muc dich co ban ciia qué trinh thiéu két quing 1a ché bién quing sét vun
va tinh quang thanh quang cuc c6 kich thudc phu hop cho qua trinh luyén kim 16
cao, 10 bang luyén thép, 1a mot cong doan cua quy trinh chuan bi nguyén liéu
cho 10 cao luyén kim. Ngoai ra trong qua trinh thiéu két, S 1a nguyén t6 c6 hai
duoc giai quyét kha triét dé, c6 khi viéc khtr S lai chinh 1a muc dich chinh cua
qua trinh thiéu két.

Phuong phap thiéu két di bit dau gin 100 nim nay nhung duoc Ung
dung rong réi chi sau khi phuong phap thiéu két kiéu bang tai ra doi nam 1911.
Pén nay may thiéu két kiéu bang tai san xuét lién tuc dat dugc ning suét cao va

tré thanh khau chit yéu cta qua trinh chuan bi nguyén liéu cho 16 cao.

Qua trinh thiéu két gém cac nguyén nhién liéu( quing vun, than cadm trg
dung — da voi) duoc phdi tron déu nhau qua mét hé thdng co khi thic hop; qua
trinh phéi tron nay c6 pha thém nudc va hon hop liéu dé nham muc dich tao su
két dinh & mot mirc d6 nao dé giita cac phan tir cia liéu, tao x6p nhat dinh gitp
cho qué trinh tron liéu duocu dé dang cac phan tir dugc déu. Sau khi tron 1an tha
nhat rdi hé théng duoc dua vao kho boongke chira doi dua vao thiéu két. O kho
boongke chira sau mot thoi gian nhit dinh nudc trong hdn hop liéu bay hoi di
hét, do d6 hdn hop mat do xbp can thiét vi thé hdn hop can duoc tron véi nude
1an hai trudce khi tai vao bang tai dua vao may thiéu két. Tai may thiéu két say ra
qua trinh nhiét hoa hoc phire tap muc dich chinh la tao su két dinh gilra cac hat
quing vun tao thanh cac tang khoi, ddng thoi khir mot phan cdc chat co hai cho
qua trinh luyén trong 16 cao (nhu nguyén té luu huynh, Si...). Céc tang quing
16n sau khi két dinh véi nhau dugce dua qua hé théng dép va sang 14y quing c6
kich thude du tiéu chuén dua téi hé thdng boongke 10 cao. Phan vun con thira
khong dat tiéu chuan dugc lam ngudi va sang léy mot bd phan du kich ¢ dua

tré lai may thiéu két dé 16t ghi, ) quang vun con lai duogc hoi liéu dua vao hé



théng phéi tron ban dau dé tién hanh phéi tron va duoc thiéu két lai. Mot phén
khi thai cua thiéu két c6 chua bui 13 cac quing sit , ching duoc dua qua hé
théng loc va chon ra dé dua tré lai hé théng phéi liéu cia thiéu két va qua trinh

ctr thé duoc 1ap di 1ap lai mot cach tuan hoan .
1.2.1.1. N§i dung ciia ki thuit thiéu két

Nguyén liéu gdm quing vun, tinh quing va bui 16 cao, da voi cting mét
sb tro dung khac tron déu vé6i than cam sau khi d3 lam am rai déu 1én mat ghi
cua bang tai. Dudi mét ghi c6 quat hit tao thanh dé chan khong, khi dugc hut tir
trén mat liéu qua cac 16p liéu vé quat hat. Qua trinh thiéu két bat dau tir lac mé
dbt cham lira 1én trén mat 16p liéu, O diéu kién nhiét do nhat dinh than cam trong
phéi lidu thiéu két chdy, nho c¢6 khong khi hut tir trén xubng dudi dam bao cho
qua trinh chay C tao thanh viing chdy, ving chdy chuyén dich dén tir trén xudng
duéi (theo chuyén dong cta gié quat hat). Nhiét do ctia ving chay c6 thé 1én dén
1500°C tao diéu kién cho nguyén liéu néng chay dinh két lai tré thanh san phim
thiéu két. Vung chdy chuyén dong xubng tan ddy ghi ciing 13 lac qua trinh thiéu
két két thuc. May thiéu két hoat dong mot cach chu ki lién tuc. Pay 1a phuong
phap thiéu két duoc sir dung rong réi trén thé giéi va né duoc tng dung vao
nude ta 1a mot diéu hién nhién. N6 1a mot khau chu luc cua qua trinh chuén bi
nguyén liéu cho 10 cao vi n6 doéng gbp téi trén 80% san lugng quing dua vao

nau luyén cua 1o cao bén gang.
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1.2.1.2. So' @6 khdi va nguyén Iy ciia may nung thiéu két
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Hinh 1.2: So d6 tong quat qua trinh thiéu két va phan b nhiét do theo mat
Véi cac qua trinh sau:

(1): Qua trinh oxy héa lai.

(2): Qua trinh nhién liéu chay hinh thanh pha néng chay.

(3): Khir am.

(4): Phan ung gitta pha ran, oxy hoa, hoan nguyén, phan ly oxit, sunphit va

phan hoa am.

Phdi liéu tron déu lam am dén muc dat d6 thong khi tot nhat. Phéi liéu
nhd ¢6 d6 am dinh lai thanh nhiing hat 16n hon, thanh phéan phdi liéu gdm co
phan quing sit, da voi va than cam, luong tiéu hao nhién liéu tir 3 — 15% tinh
theo khbi luong. pé dé phong va bao vé mat ghi khoi anh huong ctua nhiét do

cao, thuong nguoi ta dai 1én mat ghi mot 16p lidu 16t 14y tir quang thiéu két vun
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c6 ¢& hat tir 8- 15(mm). Sau dé chét liéu vao ndi thiéu két. Ding moé dbt dé moi
Itra, trong luc quat hut da lam viéc tao thanh d§ chan khong, thuong d6 chan
khong khoang tir 500 — 1200(mmHg). Chiéu cao 16p liéu thuong tir 200 —
400(mm). Mr d6t cung cap nhiét d6 tir 1200-1300°C tao diéu kién cho 16p liéu
mong trén cing néng va nhién liéu trong phdi liéu bat dau chay sau vai phut,
tit mo dbt, qua trinh tu chay tiép dién. Piéu quan trong nhit & qué trinh 12 tai
mdi thoi diém than cua phdi liéu chi chay trong mét 16p hep theo chiéu sau cua
16p liéu (thuong khong qua 40mm), trong lic do 16p nhién li€u phia dudi chua
duoc nung néng dén nhiét do chay (700°C) hodc chua du oxy dé cung cép cho
qua trinh chdy. Theo mirc d6 chay cta ving C ving chay nhién liéu chuyén dan

xubng phia dudi va toan bd qua trinh két thuc trong 12 — 15 phit.

1.2.1.3. Day chuyén thiéu két nha may luyén gang
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Hinh 1.3: So d6 khéi day truyén thiéu két nha may luyén gang
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Than va d4 dugc trd dén may nghién dé, than qua hai bang tai P1 va P2
mot cach doc lap (tuc 1a khi 1am viéc chi c6 mdt bang tai hoat dong). Than hodc
da nay dugc dua dén bang tai P3 va tir P3 dua 1én may nghién than hodc da. Hé
thong nghién nay nghién d4 va than dén kich thudc phtt hop véi qua trinh cong
nghé. Sau d6 than hodc da sau khi nghién dugc dua vao bing tai Y1, tir bang tai
Y1 nay nguyén liéu dugc dua vao phéu chira gdbm 6 phéu, 3 phéu chua than, da
va 3 phéu chtra quing. Phia dudi hé théng phéu chira 1a hé thdng ban tron dé
tron déu hdn hop liéu nay voi nhau.

e, ) 12 () ) 2] e

He théng ] ] ] [ ] [ ] [ ]

ban tron

Hinh 1.4: Hé théng phéu chtra va ban tron tron liéu

+ CAu tao va nguyén ly ctiia phéu: phéu 1a mot thung réng bang kim loai
hinh phéu, dudi day phéu c6 hé thong van. Van la mét chi tiét ciia phéu ¢ co
cdu déng mé va dugc dong co truyén dong dong mé. Pong co nay 13 dong co
khoéng dong bd 3 pha roto 1dng séc, ¢ dao chiéu. Khi dong co quay kéo theo mé
ctra van thi duéi tac dung ctia trong luc, nguyén liéu bén trong phéu sé roi xudng
hé théng ban tron. Sau khi nguyén liéu roi hét thi dong co dao chiéu dong van
phéu lai.

+ CAu tao va nguyén ly cta hé théng ban tron: ban tron 1a hé théng ding
dé chuyén nguyén liéu tir phéu chtra xubng bang tai. Trong qua trinh nguyén liéu
dua vao ban tron (quang vun + than cdm + trg rung nho) nguyén liéu dugc dua
vao phia trén ban tron. Qua trinh ban tron quay sé& phdi tron déu cac nguyén liéu
voi nhau trudce khi dua ra bang tai Z1. Ban tron nay ¢6 nguyén ly lam viéc nhu
nguyén 1y lam viéc ciia mot mdy tron bé tong ma ta van hay gip. Qua hé théng
ban tron nguyén li¢u dugc dua tdi bang tai Y2 tur bang tai Y2 nguyén liéu lai
dua to1 bang tai Y3. Tu Y3 va hé théng ban tron ma bui, quang sit than cam, tro
dung dugc trén 13n vao nhau va chuyén xudng bing tai Z1. Tir bang tai Z1
nguyén liéu dugc dua toi bing tai Z2 va tir bang tai Z2 nguyén liéu lai chuyén
qua bang tai H1. Tu bang tai Hl nguyén liéu dugc dua t6i b phan tron 1, tron
déu quing cam va than cam, hé thdng nguyén liéu nay duoc dua téi bang tai H2,
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nguyén liéu lai dugc dua té1 b phan tron 2 tron déu 1an nira rui dua xuéng bang
tai S1. Luc nay nguyén liéu dugc dua vao timg thing vudng trén hé thong bang
tai xich S1 va duoc dua té1 may nung thiéu két. Hé théng duoc nung & nhiét do
900°C, quang & trang thai déo, dinh két dic thanh timg khdi trong thing chua
trén bang tai xich. Sau dé quang khdi dic nay co kich thuée khong phit hop voi
cong nghé luyén trong 16 cao 1én chiing dua téi hé thong dép cuc.

Tang quang thiéu két

San gay rung

Bing tai

Hinh 1.5: Hé théng dap cuc dy truyén thiéu két
1.2.2. Quy trinh cong nghé hé thong phun than

a. Kho chua than: ddy 1a kho chua than khong khoi cho hé théng phun than va
kho chtra than c¢6 hé thong mai che dé than khong bj udt.

b. May nghién than: than khong khoi dugc dua tir kho thong qua bang tai goc
nghiéng 16n vao trong thiing than nguyén rdi cdp cho may nghién. Nhung do yéu
cau can than trudc khi dua vao may nghién c6 phai duoc 1am kho nén sir dung
nhiét luong cua 10 khi khoi c6 nhiét do tir 300 + 350°C (dé tranh hién tuong gay
n6é do ¢ nhiét dé cao 1én can phai tién hanh bom luong khi N,). Khi than da
duoc 1am khé thi dua vao may nghién than kiéu mam d& dé tao than bot. Nhung
dé thu duoc than bot c¢6 ty 1& diing nhu yéu cau ctia may phun than thi phai tién
hanh phun khi ngoai troi vao dé tao thanh bui than va dong thoi 1am giam nhiét
lwong cua bui than xudng tir 80 + 90°C.

c. Loc bui tii vai va boongke trung gian: khi bui than c6 nhiét d6 tiéu chuén thi
dé thu duoc bui than nay phai ding téi budng loc bui thi vai két hop voi quat gi6
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tao 4ap luc am hat bui than tor may nghién 1én. Sau d6 bui than dugc bam vao
thanh cua bo loc bui tai vai thi tién hanh rung bd loc bui tui vai va bot than duoc
dua t61 boongke trung gian.

d. Binh phun than: sau khi bot than xubng boongke trung gian thi xudng tiép
binh phun than. O day b6t than dugce két hop véi khi nén c6 4p suét cao tién
hanh phun than vao trong 16 cao nhim ting nhiét cho 1.

1.2.3. Quy trinh cong nghé quat gio 16 cao

a. Pong co quat gi6 10 cao: day la dong co 3200kW voi dién ap 6kV va khoi
dong bang dién tré nudc nhim tao ra luong gi6 cp cho 10 cao va lam cho quing
bay lo lung trong 10.

b. Lo gi6 nong: 10 gid ndng la noi gia nhiét cho gid tir quat gio sang 10 cao nho
vao nhiét luong cua khi than 10 cao tich vao trong 16 gi6 néng dé khi quat gid
thoi qua tao ra mot luéng khi c6 nhiét do cao trudc khi vao 10.

1.2.4. Quy trinh c6ng nghé cap liéu cho 16 cao

Lo cao 1am viéc lién tuc tir khi khai 10 cho dén khi ngimg han 10 (khoang 4 — 10
ndm d6i khi nhiéu hon). Lo cang chay lién tuc thi cang 6n dinh va céc chi tiéu
kinh té, ki thuat cang cao. Céng nghé luyén gang 10 cao di ra doi & thé ki 18, khi
ngudi Anh phat minh ra viéc dung than kok thay thé than gb (1735). Tir d6 né6
phat trién manh m& khong ngimg dic biét trong nhitng nim cubi thé ki 20. Gang
1a nguyén liéu khong thé thiéu duoc trong cong nghé luyén thép va co khi ciing
nhu toan bd nganh san xuét cong nghiép. Do yéu cau ki thuat khac nhau nguoi
ta ludn ra nhimg loai gang c6 thanh phan héa hoc khéac nhau, song co ban gang
gdm 2 loai chinh 1a gang xam va gang tring. Pic diém co ban cta hai loai nay
la: d6i voi gang xam, duoc luyén v6i ham luong %Si cao. Ngudi ta cin et vao
ham luong Si dé phén loai gang xam. Cac thanh phan nguyén t6 khac nhu P,
Mn, S vira du theo tiéu chuan ki thuét. Pic biét voi nguyén t5 S cang khir manh
dé thanh phan nay chiém ham luong cang nho cang tdt; voi gang tring, nguoc
lai v6i gang xam, ham lugng Si trong gang tring thap hon va cac nguyén td khéc
(P, Mn, S) phu hop cho qua trinh luyén thép trong 10 cao.
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Hinh 1.6: Thiét bi hé thong luyén gang
1: Xe nap liéu 3: Thap khtr bui 5: Thap khir bui tinh dién

7: Ong khéi  2: Lo cao 4: Théap kht bui nwéc  6: Lo gi6 néng
8,9: Xe xi, gang long
Su phat trién khoa hoc ki thuat da c6 mot tac dong 16n dén nganh luyén
gang 10 cao. Céac cong doan trong day chuyén céng nghé duoc co khi héa va tur
dong hoa dap tmg yéu cau san xuét lién tuc cia 1o cao, giam sirc ngudi ning cao
nang suat chat luong va giam gia thanh san phdm. Tém tit nguyén ly luyén gang
1a: Quéng sit + Than kok + Tro dung + Gi6é nong(O,) = Gang + Xi + khi + Bui
lo.
Viéc van hanh 10 phu thudc rat nhiéu yéu t va cac théng sé ky thuat.
Nhitng thong sé nay lai ludn ludn thay doi va tac dong phu thudc 1an nhau. Boi
vay cac qua trinh dién bién co, 1y, hoa, nhiét trong 10 rat phuc tap va hay dao
dong, cho nén rat khé duy tri tinh 6n dinh caa 10 va rat kho thuc hién ty dong

hoa toan b qua trinh 10 cao.

Trong 16 cao, lac ndo ciing c6 hai ludng vat chat di dong nguoc chiéu
nhau: nguyén nhién liéu ran, da s6 long roi tir trén xubng va khi dxy cing Véi

khdng khi di chuyén tir dudi 18n trén nhiét do tang dan tir trén xudng dudi nén
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hiéu suat nhiét cua 10 cao 16n hon so véi cac 10 luyén kim khac. Hau hét céc

nguyén nhién liéu ding trong 16 cao Nha may luyén gang Van Loi gom:

+ Quing sat: ¢d hai loai chinh: quing séng va quang thiéu két. Quing
séng l1a cac loai quang sat khi khai thac da qua qua trinh xt ly phan cap c& hat
dua kich ¢& dwa vao 10 cao. Ham lugng Fe tir 50 — 70 % quing séng gom hai loai
chinh: Quiang sit tir (Ma-nhé-tit) FesO, va quing sit do (E-ma-tit) Fe,05. Con
quang thiéu két duoc tao thanh boi quéa trinh sau: Quing vun + d4 voi + than —
qua qua trinh nhiét luyén = Quing thiéu két + Céc chat thai (nhu da phan tich k¥

& phan trudc).

+ Than Kok: la san pham cua than m&, duoc chung cét trong méi trudng
thiéu 6xy. Than Kok 1 loai nguyén liéu khdng thé thiéu trong 10 cao luyén gang,
no6 1a ngudn cap nhiét chu yéu va 1a khung d& toan bo cot lidu 16n, tao dd xdp

cho cot liéu, tan dung triét dé nhiét ning va hoa niang cua dong khi.

+ Tro dung: chu yéu dung 3 loai sau: tro dung kiém CaCOs, tro dung axit
Si0O,, tro dung trung tinh Ca(MgCO:s)

+ Oxy(gi6 nong): gio6 lanh dugc thoi qua 10 tich nhiét, nhiét do cua gid
trude khi dua vao 10 cao 1én dén hang nghin d6. Céc loai nguyén nhién liéu trén
duoc tinh toan dé co ty I& nhat dinh dam bao xi tao thanh lodng, dé chay, va
quan trong nhat 14 khir dugc cac tap chét trong gang (nhu Pb, S...). Nguyén
nhién liéu di tir trén xudng, dudi su tac dong cua ngudn nhiét do sy chay cua
than Kok cung cap, hau hét cac phan ang xay ra nhu phan @ng hoan nguyén cac
Oxyt sit va cac dxyt kim loai khac, cac phan tng phan hoa cac bo nat...than Kok
(Cacbon) trong 16 cao khéng nhiing chi dong vai tro cung cap nhiét ma con lam
nhiém vu hoan nguyén quing sat (tham gia phan tng 6xy hoa khir Fe trong 10
cao). Do c6 phan rng hoan nguyén va su chdy cia cacbon trong 16 cao thuong
khong hoan toan nén khi trén dinh 10 bao gio cling c6 chira CO, CO, va mot sd
khi khéac nira. Ty 1€ CO/CO, cua khi dinh 10 trung binh khoang 1,5 — 2,5. Boi
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vay chi c6 1/2 nhiét nang cua cacbon (khoang 4000 kcal/lkg than) duoc loi
dung & trong 10, con nira kia thi chuyén vao khi dinh 16 ma thoat ra ngoai. Nghia
la hiéu suat sir dung cacbon trong 10 cao la thap chi khoang 50%. Do dic diém
vé thanh phan khi nhu trén cong véi nhiét d6 cao va lugng cacbon trong phéi
liéu nhidu nén méi trudng 10 cao ¢ tinh hoan nguyén manh so véi céc 10 khac.
Do d6 ty 1& thuc thu sit théng qua 1o cao thuong cao hon bét cir thiét bi luyén
kim nao, dat hon 99% (thong thuong la 99.5%).

Viéc nap lidu vao 10 duoc thuc hién theo mot co ché da quy dinh mot cach
nghiém ngat. Mot mé liéu nap vao 10 thuong phai c6 du quang + kok + trg dung.
Mot me lidu gdom: quang lay cung véi tro dung, than kok. Nap quing truéc hay
kok truéc ¢ anh hudng rat 16n dén sy phét trién cua dong khi trong 16 cao, xu
huéng cua 10 cao 1a nguoi ta tan dung triét dé nhiét nang va hod nang cua dong
khi. Mat khéac tuy theo dién bién cua 10 ma c6 cac ché do nap liéu khac nhau

dam bao san xuat thuan loi dat ning suat cao va nang cao tudi tho cua 10.
1.2.5. Quy trinh cong nghé duc gang

a.0 t6 va thung gang long: Khi quiang néng chay thanh gang long duoc
dua ra chtra & thing nho ¢6 6 t6 van chuyén dén san dic gang.

b.CAu truc 75 tin va san dtc gang: Khi thung gang 16ng dugc van chuyén
téi khu vuc cau truc 75 tan. Cau truc tién hanh d6 gang long tir tir 1én san duc

gang va gang long chua trong khay duoc 1am ngudi bang nudc dé tao nén thoi

gang. Sau d6 gang duoc tap trung tai bai gang cho xuat ban di.
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CHUONG 2.

QUY TRINH HE THONG VA CAC TRANG THIET BI
TRONG TRAM PHUN THAN

2.1. Quy trinh hé thong tram phun than

2.1.1. Hé thong cap ngudn

Tram PP- 22KV- V@l Cach

Cip gl 1Y - O LPE PV DSTARNY - iyl
Tram PP 22KV- Nha méy Tram PP 63kV- Nhamay  1ram PP 6kV Lo Cao

OO Geel| e el GCTET
3 e R _
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Nkl o | o8 399 |3 (&N
UNIY I R Pl
Copagam M6V - 3 OO MLPEAVCDETAAE - Ml 1 é

Cip ngha 6 3V- x CodLFERVCDSTAPVC ekl °Z

Hinh 2.1: So dd cung cép dién hé théng tram phun than
2.1.2. Giéi thiéu quy trinh hé théng tram phun than

Day chuyén hé thong phun than 1a day chuyén ché tao than bot cap cho 10
cao véi tong dién tich khoang 1152m?. Dau vao hé thdng la than nguyén khong
khéi c6 kich c& <25mm, dau ra Ia than bot cé kich c& d6 min: - 200, dat tiéu
chuan > 80%; M . < 1.0%. So dd cau triic co hoc tong thé cua day chuyén phun

than:
1. Kho chura than
2. Boongke chua than liéu

3. Dong co rung boongke chtra than liéu
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4. Bang tal mam tu

5. Bang tai géc nghiéng lon
6. Boongke chura than nguyén
7. May cép liéu tim gat kiéu chim
8. May nghién trung téc

9. Quat gio bit kin

10.Quat gid tro chay

11.Khi than 10 cao

12.L.0 khi khoi

13. Quat thu bui than bot

14. B thu bui tai vai

15. Boongke trung gian

16. Sino phun thoi 1,2,3,4

17. Binh khi nén

18. Binh khi ni to

19. Van diéu tiét

20.Van di¢n dong

21. Bom thuy luc

22. Bom béi tron

23. Sung phun than



24. May tinh diéu khién va giam sét

25. Céc thiét bi do luong, cam bién

2.2. Cac khau thyce hién trong quy trinh diy chuyén tram phun than
Toan b day chuyén co6 cac bg phan thuc hién chinh:

1) Bo phan cap than.

2) B6 phan chuan bj khoi khs.
3) B0 phan tao than bot.

4) Phun théi than.

2.2.1. Bo phén cap than

B6 phén cap than 1a khiu cung cip nguyén liéu than tir lan than khé dén

b0 phéan tao than bot. B phan gé)m co:

- Sén chtra than (lan than kho): dai 24m, rong 15m, tudng chan than cao
4m. tong luong than chira 800 tn, kich thuéc than nhap ¢ bdi <25mm. Lan than
duoc cac két ciu nhe kiéu ban khép kin, hanh lang théng ngam 1a kién trtc kin,
hanh lang ndi trén mit dat dung két cau thép kiéu mé. Than liéu c6 kich ¢& dat
tiéu chuan duogc xe 6 t6 chuyén dén nha lan, réi dung may chuyén nap tién hanh
dao déng, chit dong, cip than. Khi cip than ding may chuyén nap chuyén vao
nha l4n chira than rdi dugc cép liéu rung, mdy van chuyén kiéu dai chuyén géc
nghiéng dua vao trong kho than nguyén ctia gian ché bot than.

- Boongke chua than li€u, nguyén li¢u than ¢ lan than kh6é dugc nap vao
boongke chtra than liéu nhd may chuyén nap, nam sau dudi san lan than 3m.
Pay 1a mdt boongke 1am bang sét dang hinh phéu, phia dudi cia boongke dugc
d6 vao bang tai goc nghiéng 16n. Viéc boongke chuyén nhiéu hay it xuéng bing

tai phu thudc vao do rung dong co duoc gin & thanh boongke.
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- Pong co rung boongke chira than liéu 1a dong co khong dong bod xoay
chiéu 3 pha trén truc dong co duoc gin vanh ban nguyét ciing s& quay ( hai banh
da ban nguyét). Theo ciu tao nhu trén, rd rang hai banh da ban nguyét ndy sé
quay cung véi truc quay 1am thanh hé thdng quay khong can bing. Ban than hai
banh da ban nguyét khong c6 truc ddi xtmg, do d6 trong qua trinh quay sé& sinh
ra rung dong. Pong co dugc gin trén thanh ctia boongke chira than liéu, than
liéu xudng nhiéu hay it phu thudc vao dé rung 16n hay nhé cta dong co rung (Q
= 40t/h). Pong co ndy c6 thé diéu chinh toc to thong qua bién tin Siemens
MM420.

- Bing tai mam tir 1a bing tai duoc gin véi hé théng hat ctia nam cham c6
nhiém vu loai bé cac vat liéu sét c6 1an trong than liéu (B = 600mm). Pong co
truyén dong clia bing tai mam tir 1a dong co khong dong bo xoay chiéu ba pha
c¢6 diéu chinh tdc do bﬁng bién tan Siemens MM420 va duogc két hop véi truc roi
ru 16 quay bang tai.

- Bang tai goc nghiéng 16n 14 bang tai c6 do déc cao nhim dua than liéu tir
dué6i thap 1én cao cip cho boongke chira than nguyén. Loai bang tai ndy 1a bing
tai cao su duoc gin thém giu dé dua than liéu 1én cao khong bi chay xubng (B
= 600mm, Q = 40t/h). Pong co chinh 13 dong co truyén dong loai khong dong
bd xoay chiéu ba pha dugc khoi dong truc tiép. Pong co nay lai véi truc clia ru
16 bang tai thong qua hdp sb va banh rang phdi luc.

- Boongke chua than nguyén la boongke chtra than khi dugc bang tai goc
nghiéng cép. N6 ciing gidng boongke chua than liéu nhung thé tich 16n hon va
duoc dat & vi tri trén cao tién cho viéc cép than vao may nghién. Trén thanh cua
boongke ciing dugc gin dong co giy rung nhung dong co nay khong co diéu
chinh té¢c do, viéc cap than vao may nghién voi luong bao nhiéu phu thude vao
dong co van mé liéu & day boongke. Pong co van mé liéu cling la loai dong co
Xoay chiéu ba pha, duoc khoi dong truc tiép va viéc xac dinh géoc md cua van

phu thudc vao cac cam bién.
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2.2.2. BO phén chuén bi khéi kho

B6 phan chuan bj khoi khé 13 noi cung cip luong gié nhiét do cao dua

vao gia nhiét cho than trude khi tién hanh nghién than. B6 phan nay gém co:

-  Duong 6ng dan khi than khoéi khé nhiét d6 cao tir dinh 10 cao va duoc
diéu chinh thong qua cac van diéu tiét. Nhién liéu khi than st dung va nhiét tri:
khi than (khi ga) 10 cao Q = 3553kg/m®. Luong nhién liéu tiéu hao: 3000 +
3500m*/h; yéu cau 4p luc khi than 10 cao: 6+7 Kpa.

- Quat gio tro chay la quat cung cip luong oxy tir méi truong ngoai vao két
hop véi khi than 16 cao gy ra chay ¢ trong 10 khi khéi. Luu luong oxy cung cap
cho 16 Q = 3500m*/h, Pra = 3500Pa.

- Lo khi khoi 13 noi dién ra su két hop gitra khi than 16 cao va khong khi
dugc quat gié tro chay cip gy ra hién tuong chdy trong 10, nhdm lam ting
luong khi nhiét dé cao trude khi dua vao trong may nghién gia nhiét cho than.
Trong hé théng dong bo khi khéi can bd tri 1 10 khi khoi, duong kinh than 1o
$2800mm, dai 5000mm, 16 khi khéi dit mot miéng ddt, ning luc thiéu dét cua
né 1a 4000m*/h,

Theo yéu cu cong nghé ché bot than, bd tri hé thdng 16 hoi 1a dung may
nghién than dé cip khi néng, lam kho than bot va méi chit van chuyén. Luu
luong khi khoi: binh thudong 35.000Nm?/h, 16n nhat 40.000Nm®h. Nhiét do khi
khoi: binh thuong 300°C, 16n nhat 350°C. Ap luc khi khéi vao may nghién
than:500Pa.
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2.2.3. By phan tao than bot
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Hinh 2.2: So d6 nguyén ly hé thdng nghién than tao bot.

Bo phéan tao than bot 1a noi dau vao than c6 kich thude < 25mm duoc 10 khi
khoi ra nhiét va du ra bdt than min ¢& d6 hat: -200, dat tiéu chuan: 80%, M,ar <
1.0%. B6 phan nay bao gom:

- May cap liéu tAm gat kiéu chim ciing ¢ cdu tao gidng bing tai nhung
trong d6 bang tai dugc thiét ké dic biét véi nhitng tdm gat. Pong co chinh 1a
dong co truyén dong loai khong dong bd ba pha, khoi dong truc tiép véi luéi
dién. N6 c6 nhiém vu van chuyén than tir boongke chira than nguyén vao may
nghién. Luu luong than cAp ctia may tir 8 — 10 m*/h.

- May nghién trung tdc 13 may nghién than kiéu ding mam xoay loai
MPF1410, luong than nghién 14t/h. Pong co chinh may nghién la dong co
khéng dong bd xoay chiu ba pha ro to 16ng séc, dugce khoi dong bang mot dong

co lai. Pong co nay lai véi mam nghién thong qua bd banh ring chuyén goc
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quay phdi luc. Trén mam nghién c6 ba qua nghién dat déu nhau dugc hé thdng
thity luc ép xubng mam nghién hinh chép, khi quay s& tién hanh nghién than
trén mam.

- Quat gi6 bit kin 1a quat gi6 cung cp luong khong khi tir méi trudng vao
trong may nghién c6 nhiém vu thdi than di nghién trén mam nghién ciia may
nghién tao thanh bui than. Luu luong thdi cua quat gié Q = 2870m*/h.

- Quat hat ¢6 nhiém vu hit luong bui than trong may nghién théng qua bd
loc bui tai vai. Luu lugng hut Q = 38000m°/h, ap luc: 11000Pa va nho c6 quat
hut nay ta co thé ché tao duoc luong than ¢& hat d6 min: -200, dat tiéu chuén
>80%, M, < 1.0% phuc vu cho quy trinh phun théi than vao 16 cao.

- B0 loc bui thi vai 1a bd phan thu bui than trén thanh vo tai vai va két hop
voi hé thong rd bui bé“mg dién, hoi nén. Bui than duoc dir lai va roi Xuéng
boongke trung gian.

- Boongke trung gian la noi chira bot than khi duoc bd loc bui tai vai roi

xubng, phia dudi boongke ¢ 4 sino chira bot than chuan bj tién hanh phun théi.
2.2.4. Phun thoi than

Phun théi than 13 bd phan tién hanh dan bot than & ap suat cao cho vao

10 cao dé tang cuong nhiét lvong cho 10 va giam bét luong than cbe khi nap liéu.

® Cam bigh do nhigt 49
& CAm bigh do I Iudng
© Gam bigh do ap sust

Hinh 2.3: So d6 nguyén 1y hé thong phun théi 10 cao.
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B6 phan bao gém:

- Binh khi ni to cung cép khi cho cic bd phan nhu méay nghién, bd loc bui
t0i vai, sino, binh phun thoi dé tranh hién tuong giy n6 khi & nhiét d6 cao va 4p
lue phun than. Khi ni to cip cho day chuyén phun than duoc 14y tir dudong ong
khi ctia cong ty gang thép Hoa Phat.

- Binh khi nén cung cép luong khi nén & ap suét cao dé tao ra ap luc 16n
cho viéc phun thdi bot than vao 16 cao. Luu luong khong khi nén la 20m®/min,
ap luc 1am viée: 0,8Mpa. Khi nén cip cho dy trén phun than duoc lay tir may
nén khi kiéu truc vit.

- Binh phun thdi 12 binh tién hanh tao ap luc c6 su két hop giita khi nén, khi
ni to va bot than. Binh chtra bdt than ap suat 16n nay sé tién hanh dan bot than
vao 10 cao thong qua duong 6éng. Luu luong bot than duge dan s& duge tinh toan
va diéu khién thong qua van diéu tiét.

2.3. Thong s6 Ki thuit va so d6 nguyén ly cac dong co chinh, thiét bi, trang
bi dién trong diy chuyén hé thong phun than

Trong day truyén phun than c6 da sé cac dong co chinh cia cac bd phén
1a dong co truyén dong loai khong déng bo ba pha ro to 16ng séc.

Pong co khong dong bd ba pha duoc sir dung rong rii trong cong nghiép
tir cong suat nhod dén cong suit 16n hon chiém ty 18 16n so véi cac dong co khac.
Do két cau don gian d& ché tao, van hanh an toan va st dung nguén cung cip
true tiép tir luéi dién xoay chiéu ba pha. Trong cong nghiép thuong st dung
dong co khéng dong bo 1am ngudn dong luc cho may can thép vira va nho, dong
luc cho cac may cong cu & cac nha may cong nghiép nhe. ... Trong doi song hang
ngay dong co khéng doéng bo ciing chiém mét vi tri quan trong vi né duogc str
dung trong cac thiét bi nhur may bom, quat gié, dong co trong tii lanh,.. .

Khac véi dong co mot chiéu, dong co khoéng dong bo duoc ciu tao phan
cam va phan ung khong tach biét. Tir thong sd cua dong co ciing nhur mé men
cua dong co sinh ra phu thudc vao nhiéu tham sb. Do vay hé diéu chinh tu dong
truyén dong dién dong co khong dong bo 13 hé diéu chinh cta nhiéu tham s ¢
tinh phi tuyén manh.

Trong dinh huéng xay dung hé truyén dong dién dong co khong dong
bd ngudi ta co xu hudéng voi dic tinh diéu chinh cia hé truyén dong dién dong
co mot chiéu.
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Hién nay trong cong nghiép thudng st dung hé truyén dong diéu khién
tbc d6 dong co khong dong bo:

a. Piéu chinh dién ap cp cho dong co bang bo bién dbi tiristor.
b. Piéu chinh dién tré bang bd bién doi xung tiristor.
c. Piéu chinh céng suét truot.

d. Biéu chinh tan s6 nguon cung cap cho dong co bang cac bd bién doi tan so
dung tiristor hay transistor.

2.3.1. May cép liéu rung (Pong co rung boongke than liéu)
2.3.1.1. Khai quat

’ v Vong béan
bong co nguyét

[
!

/

Hinh 2.4: C4u tao va nguyén ly cta co cdu giy rung.

Pong co M khi déng dién s& quay kéo theo hé thdng hai vanh ban
nguyét ciing s& quay ( hai banh da ban nguyét ). Theo cAu tao nhu trén, rd rang
hai banh da ban nguyét nay s& quay cung véi truc quay lam thanh hé théng quay
khéng can bang. Ban than hai banh da ban nguyét khong c6 truc dbi xing, do do
trong qua trinh quay s€ sinh ra rung dong. Murc rung dong nay 16n hay bé phu
thudc vao goc didu chinh y nhu hinh v&. Goc diéu chinh y cang 16n thi do 1éch
tdm ctia hé hai banh da véi truc quay cang 16n, dan dén nhimng rung dong cang
manh va nguoc lai.
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2.3.1.2. Thong sb trang bi dién may cép liéu rung

. . So Xuit
TT | Tén thiét bi Thong so ky thuat Don vi Vi tri
Ig Xt

1 | Bong co rung YZ0O-17-4/0.75kW/1.8A |2 | Cai TQ

2 | Attomat 3P HiBD63-C10 1 |Caéi Hyundai
Bién tan MicroMaster ] ]

3 6SE6420-2UD22-2BA1 |1 | Cai Siemens
420/ 2,2kW
Cong tac chuyén mach .

4 . LA38-20 1 |Cai TQ
3 vitri

5 | Nt an on/off LAY7(PBCY090)LAY37 | 2 | Cai TQ

6 | Bién tro 4k7+5% WX110(010) 1 | Cai TQ
Role trung gian .

7 MY4NJ (14 chan) 2 | Cai Omron
220VAC/5A

2.3.1.3. So dd nguyén ly diéu khién va dic tinh dong co cap liéu rung

Pong co rung 1a dong co dong bod ba pha c6 diéu chinh tdc do thong qua
bién tin Siemens MM420.

B6 loc Chinh luu Bo loc DC Nghich luu -
IGBT

Hinh 2.5: So d6 nguyén ly bo bién tan dong co.

Bién tan la thiét bi bién do1 dong dién xoay chiéu & tan s6 nay thanh dong
dién xoay chiéu & tan s6 khac c6 thé diéu chinh dugc.

Nguyén 1y co ban 1am viéc cua b bién tan ciing kha don gian. Pau tién,
nguodn dién xoay chiéu 1 pha hay 3 pha duoc chinh luu va loc thanh nguén 1

chiéu bang phing. Cong doan nay dugc thuc hién boi bo chinh luu cau diode va
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tu dién. Nho vay, hé $6 cong sut cos( cua hé bién tan déu c¢6 gia tri khong phu
thudc vao tai va co gia tri it nhéat 0.96. Pién ap mot chiéu nay duoc bién dbi
(nghich luu) thanh dién ap xoay chiéu 3 pha d6i ximg. Cong doan nay hién nay
duogc thuc hién théng qua hé IGBT (transistor ludng cuc c6 cong cach ly) bang
phuong phap diéu ché d6 rong xung (PWM). Nho tién bo ciia cong nghé vi xt 1y
va cong nghé ban dan lyc hién nay, tan sd chuyén mach xung c6 thé 1én toi dai
tan sO siéu Am nham giam tiéng on cho dong co va giam ton that trén 151 sat
dong co.
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Hinh 2.6: Dic tinh diéu chinh dong co thong qua bién tan.
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Hinh 2.7: So d6 nguyén ly tong thé bo bién tan ciia dong co xe toi licu.
2.3.2. Bang tai mam tir
2.3.2.1. Khai quat

Bang tai nay cling c6 cau tao giong bang tai cao su van chuyén liéu
nhung khéc hon ¢ nam cham cé lyc hut 16n.
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2.3.2.2. Thong sb dai lwgng trang bi dién dong co bing tii mam tir

S6 | Pon | Xuit

TT | Tén thiét bi Thong s6 k¥ thuit Vi tri
lg | vi xir
. YPSOL- .
1 | Bong co bang tai 1 | Cai TQ
4B5X4/1.5KW/380V/1400v/p
2 | Attomat 3P DZ47-60/D32 1 |Ca | TQ
3 | Cau chi 380V/32A RT28-32X 2 |Cai | TQ
4 | Bién ap 380V - 220V 1 [Cai |TQ
Bién tan MicroMaster ) )
5 6ES6420-2UD22-2BA1 1 | Cai | Siemens
420/ 2,2kW
6 Contactor CJX2-40 1 | Cai TQ
7 | Tiép diém cong F4-20 1 [Cai |TQ
8 | Contactor CJIX2-09 1 | Cai TQ
9 | Tiép diém cong F4-31 1 [Cai |TQ
10 | Contactor JZC4-31 1 | Cai TQ
11 | Role nhiét 3,2~5A NR4-63 1 |Cai | TQ
12 | Cau chinh luu MDK(DD) 1 |[Cai |TQ
Role trung gian )
13 LY2NJ 1 | Cai Omron
220VAC/5A
Cong tac chuyén mach 3 ] B
14 . CHINT-NP2(BE101) 1 | Cai TQ
Vi tri
15 | Nut an on/off CHINT-NP2(BE102) 4 |Cai | TQ
16 | Bén xanh/do CHINT-NP2(BA9s) 3 |Cai | TQ
Pong ho Ampe mdt chiéu B
17 CP-96 Complee 1 | Cai TQ
0~50A
DPong ho Vén mot chiéu .
18 CP-96 Complee 1 | Ca TQ
0~300V

2.3.2.3. So' @6 nguyén ly diéu khién va dic tinh dong co bing tai mam tir

Pong co bing tai mam tir ciing 1a dong co dong bd ba pha c¢é diéu chinh
tbc do thong qua bién tan Siemens MM420. Nén so d6 nguyén 1y diéu khién va
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dic tinh dong co bang tai mam tir gibng so d6 nguyén ly diéu khién va dic tinh
dong co cap liéu rung & trén. Con nguyén ly hoat dong co ban cia bing tai mam
tur 1a:

Bang tai mam tir co tich hop nam cham & phia trén cua bang tai, con phia
duéi 13 dong chay cép than cia bing tai goc nghiéng. Nho ¢o luc hat ctia nam
cham 1én cac tap sat s& duoc hut 1én bing tai va két hop véi viée quay ciia bing
tai thi tap st s& dugce loai bo trong than.

2.3.3. Bang tii goc nghiéng 16m
2.3.3.1. Khai quat

Bing tai ndy giéng cac bang tai cao su van chuyén mit bang phang
nhung do dic thu van chuyén 1én trén cao nén viéc phai c6 thém cic giu bang

tai dé c¢6 van chuyén duogc vi goc nghiéng 16n.

2.3.3.2. Thong s6 dai lwong trang bi dién dong co bing tai géc nghiéng 16n

. . Sb Xuit
TT | Tén thiét bi Thong so ky thuat Pon vi Vi tri
Ig Xt

Attomat 3P 24~32A GSM8-3232 1 Cai TQ
GSC1(CJX4-d)-3210 + .

Contactor 2 Céi TQ
2NO/2NC

Role nhiét JRS4-09/25d (17~25A) 1 Caéi TQ
MK2P/220VAC/10A/8 .

Role trung gian ) 6 Cai Omron
chan dé tron

Attomat 1P GSB2-C6 1 Cai TQ
Y216M-4/ 11kW/ 380V/ ]

Dong co bang tai 1 Caéi TQ
22.2A/1460v/p

Tt thao tac 30x30cm 1 Caéi TQ
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2.3.3.3. So' dd nguyén ly diéu khién dong co bing tai goc nghiéng 16n
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Hinh 2.8: So d6 nguyén ly diéu khién dong co chinh bang tai géc nghiéng 16n.
2.3.4. May cap than dinh hrong (may cap liéu tam gat kiéu chim)
2.3.4.1. Khai quat

D4y 1a hé thong bang tai co gin can dinh luong dé co thé do duoc
luong than cip vao may nghién.
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2.3.4.2. Thong sb dai lwgng trang bi dién dong co cip than dinh lwong

TT | Tén thiét bi Théng sb k§ thuit IS" Don [ Xuat | vy o
g |vi |xi
| | Pong co bing ti xich | YB2-1325-4/55kWI3B0V:660V/ |1 | s | 1o
ki€u gat chim 11,58:6,7A/1450v/p
2 | Attomat 3P DZ47-D20 1 |cai |TQ
3 | Attomat 1P DZ47-60/C2 1 |cai |TQ
Role trung gian R .
4 220VAC/5A MY4NJ (14 chan) 2 | Cai | Omron
XA JIX- .
5 | Biéntan Inverter LuDu | o555 spny3g0v/13a/0-400Hz | & | €& | TQ
6 | Nat an on/off Delixi 2007-11 3 | cai | TQ
7 | Pen vang/do Delixi 2007-20 1 |cai |TQ
g | COng tic chuyén mach | \ag 5 1 |ca |TQ
3 vi tri

2.3.5. Quat gio6 tro chay

2.3.5.1. Khai quat

Quat c6 cau tao gidng ngu cac quat gio thong thuong, ndé ¢d nhiém vu

cung cap luong khong khi tir méi truong vao trong 16 khi khoi dé gay chay.

2.3.5.2. Thong s6 dai lwgng trang bi dién dong co quat gié trg chay

TT | Tén thiét bi Théng sé k§ thuat IS; Ponvi | 4| Vit

1 Attomat 3P 20~25A | GSM8-3222 1 Cai TQ
GSCL(CIX4-d)-2510 + N

2 Contactor ONO/2NC 1 Cai TQ

3 | Role nhiét 12~18A JRS4-09/25d 1 Cai TQ

4 | Role trung gian MKZP/AZZ(‘)VACMOA/S 4 Cai Omron
chan dé tron

5 | Attomat 1P GSB2-C6 1 Cai TQ

Pone co quat id tro Y132S2-2/ 380V/
6 Ch‘-; & Co quat 810 WO 1577 5KWI/ 1 | cai TQ
y 2900v/p/ 1P44.

2 dén xanh/do, 2 nat 4n

13 | Tu thao tac 15x30cm | on/off, 7 1 Cai TQ
1 chuyén mach 3 vi tri
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2.3.5.3. So dd nguyén ly diéu khién ddng co quat gi6 tro chay
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Hinh 2.9: So d6 nguyén ly diéu khién dong co chinh quat gio tro chay.
2.3.6. Quat gio bit kin

2.3.6.1. Khai quat

Quat c6 ciu tao giéng cic quat gié thong thudng, nd c6 nhiém vu cung
cap luong khong khi tir méi trudng vao may nghién lam thoi tung bui than trong
may nghién. Tir d6 ta co thé thu duge bot than co kich thudc tiéu chuén cho qua
trinh phun khéng bi tic trén duong dan.
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2.3.6.2. Thong s dai lwgng trang bi dién dong co quat gié bit kin

. . S6 Xuét
TT | Tén thiét bi Thong so k¥ thuat Ig Pon vi i Vi tri
X

Pong co quat gio bit | Y2- 180M- .

1 3 1 Cai TQ
Kin 2/22kW/380V/42.2A/2940v/p

2 | Attomat 3P 60A DZ47-60/D60 1 Cai TQ

3 | Contactor CJX2-5011 1 Cai TQ

4 | Role nhiét 40~57A NR4-63 1 Cai TQ
Tu thao tac | 2 nat 4n on/off, 1 chuyén mach .

5 . 1 Cai TQ
35x35x20cm 3 vi tri

2.3.7. May nghién trung toc
2.3.7.1. Khai quat

May nghién trung téc 1a may nghién kiéu dung, két cdu kiéu con lan
quay trén mam nghién hinh chép. Pong co chinh 1a dong co truyén dong

bbawngt dong co lai.

: i

4
Q

Hinh 2.10: So d6 cAu tao may nhién than.
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1.Motor may nghién
5.Ban nghién

7.T4m 16t con lan
8.Khoang nghién
9.Phéu thu

11.Cira ra may nghién
12.H¢ 14.Thanh day
15.Kénh dan khi
17.Théan con lan
18.Méang trugt than
19.Van quay cap liéu

20.Céanh chép tinh phan ly hé thdng thiy luc

2.3.7.2. Thong s6 dai lrgng trang bi dién may nghién trung téc

TT | Tén thiét bj Théng s6 k§ thuat ISgO Pon vi f;at Vi tri
1 | Dong ho ampe Delixi 42L.6, 500/5A 1 |Cai TQ
2 | TI500/5A LLMZJ-0,5-500/5 3 | Céi TQ
3 | Dao cach ly 600A | HD13-600/31 1 |cCai TQ
4 | Attomat 3P 500A | MCCB-630L/3300 1 |cCai TQ
5 | Khoi dong mém QB52-250 1 | Cai TQ Ta 2DP
6 | Contactor HiMC500/250kW 1 Cai Huyndai
7 Role trung gian MK%P/ZZOVAC/10N8 chén 3 Céi omron
de tron
8 | Role nhiét 4~6A JRS4-09/25d 1 |cCai TQ
9 | Attomat 1P GSB2-C6 1 Caéi TQ
YMPS400-6,
Dong co  mdy | P=210kW/380V/401,1A ..
101 nghién /IP54/SLicosY Lojca1T1Q
0.84/D/2850kg/n=992r/min
. 3 YEJ160L- .
11 | Bongeokimtu | g/ vsgovioa 6A/9700min |+ | CA | TQ
12 | Attomat 3P 50A GSM1-63L/3300 1 |cCa TQ Tu 4DP
Te thao thc 2 dén xanh/dd, 2 nht an
13 |, 2 on/off, 1 | ca TQ
15x30cm 2 C,
1 chuyén mach 3 vi tri
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2.3.7.3. So dd nguyén ly diéu khién va dic tinh ddng co nghién
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Hinh 2.11: So d6 nguyén ly diéu khién dong co chinh may nghién trung tc.

M3y nghién kiéu mam d& loai hinh MPS 1a do ba truc nghién chan tinh b6
tri déu tao ra ap luc nghién, 3 truc nghién van hanh lan ép trén mam nghién co
tbc do quay déu.

Nhitng vt liéu can nghién tir dng xubng than & tim may nghién roi xubng
mam nghién. Mam nghién quay loi dung luc 1i tdm khién cho vt liéu chuyén
dong trén trén duong di cia truc nghién, duge nghién thong qua truc nghién,
thong qua luc nghién hé théng 3 diém tinh tic dung déu lén 3 truc nghién. Ap
luc nghién théng qua hé théng thuy luc thém tai truyén di. Ap luc truc nghién
mam nghién théng qua tdm dday, thanh kéo va xi lanh thay luc truyén dén phan
mong. Gié 1an mét qua vong miéng phun vao déu xung quanh mam nghién, va
sdy kho vt liéu da nghién dong thoi van chuyén dén bo phan tach phia trén may
nghién. Trong qua trinh phan tach cac hat li€u nho to bi tach ra, bot nho bi xa ra
ngoai may nghién, bot to lai quay tré lai mam nghién dé nghién.
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Do trong luong ban than, hon nita chua thong qua luu dong gi6 néng dé
loai bod di cac chat bén ngoai va nhimg tap chat khé pha v&, dong khi ndng
khéng thé thdi di, chung qua vong miéng phun roi xudng budng khi néng phan
dudi may nghién, qua tim gat xa dén thung liéu thai thai ra. Qua trinh loai bo
lidu thai cling c6 thé tién hanh trong thoi gian may nghién véan hanh.

Truyén dén va giam tc ctia mé men mam nghién 13 tién hanh théng qua
may giam tc hinh chép sao, loai co ciu truyén dong nay ciing 1a dé duy tri phu
tai huéng ngang va hudng doc cua luc nghién got, trong luong dén tir may
nghién.

2.3.8. Quat gio6 thu bui
2.3.8.1. Khai quat

Quat c6 ciu tao giéng cac quat gi6 thong thudng, né c¢6 nhiém vu tao ap
luc 4m trong may nghién va hut byi than qua b loc bui tai vai.

2.3.8.2. Thong s6 dai lwong trang bj dién dong co quat gi6 thu bui

TT | Tén thiét bj Théng sé k§ thuat Zﬁ Pon vi i:at Vi tri
1 | Pong ho ampe Delixi 42L6, 500/5A 1 Cai TQ
2 | TI500/5A LMZJ-0,5-500/5 3 Cai TQ
3 | Dao céach ly 600A HD13-600/31 1 Cai TQ
4 | Attomat 3P 500A MCCB-630L/3300 1 Cai TQ
5 | Khoi dong mém QB52-250 1 Cai TQ
6 | Contactor HIMC500/250kW 1 Cai Huyndai
Role trung gian MK2P/220VAC/10A/8 B Tu 3DP
7 . 3 Céi Omron
chan dé¢ tron
Role nhiét 4~6A JRS4-09/25d 1 Cai TQ
Attomat 1P GSB2-Cé 1 Cai TQ
Y2-315L.2-4,
10 | Bong co quat gid P=200kW/380V/359A 1 Cai TQ
/D/1160kg/ n=1480r/min
2 dén xanh/do, 2 nit an
13 | Tu thao tic 15x30cm | on/off, 1 Cai TQ
1 chuyén mach 3 vi tri
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2.3.9. Tram thuy lwc phun than

Thong sb dai lugng trang bi dién tram thay lyc phun than:

. . S6 Xuét
TT | Tén thiét bi Thong s6 k§y thuat . Ponvi | | Vi tri
xw
DPong co bom dau thiy | YI60M-4/  11kW/380V/ B
1 1 |cai TQ
luc 23A/1480v/p
2 Attomat 3P 32A DZ47-60/D32 1 Cai TQ
3 Contactor CJX2-2510 1 |Cai TQ
4 Role nhiét 20~32A NR4-63 1 Cai TQ
Pong ho nhiét do tiép B
5 . . WSSX-411 2 Cai TQ
diém dién
Van déo chiéu diéntr | DSG-03-3C2 1 | Cai Taiwan
Cuc han may nghién 3 | Cai TQ
Cam bién ap luc béo tic .
8 | EJA440-DSA22DC 1 Bo TQ
ocC
6 dén xanh/dé, 8 nut an
Tu thao tac .
9 on/off, 1 | Cai TQ
35x35x20cm . .
1 chuyén mach 3 vi tri
2.3.10. Tram dau bdi tron
Thong s6 dai luong trang bi di€n tram dau bdi tron;
. . S6 Xuét
TT | Tén thiét bi Thong so ky thuat Ig Pon vi i Vi tri
xw
Pong co bom dau boi | Y112M-4/ 4kW/380V/8.8A/ B
1 2 Cai TQ
tron 1440v/p
Attomat 3P 15A DZ47-60/D15 2 Cai TQ
Contactor CJX2-1210 2 Cai TQ
4 Role nhiét NR4-63 2 Cai TQ
Cam bién ap luc dang
5 | . YWK-50-C 1 |Bb TQ
tiép diém
6 dén xanh/dé, 8 nut 4n
Ta thao tac ,.
9 on/off, 1 Cai TQ
35x35x20cm . .
1 chuyén mach 3 vi tri
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2.3.11. Hé thong van dién dong

2.3.11.1. Khai quat

than. Khi van duoc cép dién thi ton tai 2 trang thai la open va close.

2.3.11.2. Thong s6 dai lwong trang bi dién hé thong van dién dong

Hinh 2.12: Hinh anh van dién dong.

Van dién dong la hé théng van duoc dat trén dudng 6ng cua tram phun

. N S6 | Pon | Xuét |
TT | Tén thiet bi Thong so ky thuat ) i Vi tri
lg | vi X
o YBDF321- .
1 Van ctra vao MNTT 412 2KW/380V/6.5A 1 | Cai TQ
\ YBDF212-
2 tron gio lanh lan 2 1 | Cai T
Van tron gio lanh lan 4/0,25KW/380V/1,3A ab e
Van phong xa khi khoi, ngit khi | YBDF221- .
3 2 |C T
than 4/0.37KW/380V/1,6A a1
4 | Van khi nito may nghién, loc bui 2 | Cai TQ
5 | Attomat 3P GSB2-D3 3 | Ca TQ
6 | Attomat 3P GSB2-D10 4 | Cai TQ
7 | Attomat 1P GSB2-C6 7 | Cai TQ
8 | Contactor GSC1-(CJX4-d)-0910 |14 |Cai TQ
9 | Tiép diém phu F3-22d 14 | Cai TQ
MK2P/220VAC/10A/8 .
10 | Role trung gian YR 28 | Cai TQ
chan dé tron
11 | Role nhiét 1~1,6A JRS4-09/25d 5 | Cai TQ
2 dén xanh/d6,2 nit 4n
12 | Tu thao tac 15x30cm on/off, 6 | Cai TQ

1 chuyén mach 3 vi tri
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2.3.11.3. So' d6 nguyén ly diéu khién dong co van dién dong

500 NGUYEN LY BIEU KHIEN BONG CO VAN DIEN BONG
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Hinh 2.13: so d6 nguyén ly diéu khién dong co van dién dong.
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Nguyén ly lam viéc cua van:

Van nay la van tdm chan bit kin ap luc, ldp dat nim ngang liéu thanh
rang, duoc to hop thanh béi than van, tAm van, nép van, thanh rang, co cAu
truyén dong. Do chénh ap trude sau van tuong doi 16n 1én trude khi mé tAm van
phai cho can bang ap lyc. Péng mo van duoc thuc hién nho xi lanh dau day tim
van chuyén dong.

Khi déng, dua vao chénh ap moéi chat lam cho tdm van ép chit vao mit
bit kin than van dé bit kin. Trong than van cé ray dan dé dam bao tdm van van
hanh 6n dinh. Vi tri dong md van duge khdng ché bang cong tic tiép can.

2.3.12. Hé thong van diéu tiét
2.3.12.1. Khai quat

MS todién
B3 giam tbc

{ f — =
e -4»_‘_-.‘_ L T=
RSy . o y -1
Tin higu dien tiy - s
~ - - A R —
bd diégu khién .- T
_J.- E— -

Hinh 2.14: Hinh anh van diéu tiét.

Van diéu tiét giong van dién dong nhung doi vdi van diéu tiét thi goc md ctua
van c¢6 thé diéu chinh duoc.
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2.3.12.2. Théng sb dai lwgng trang bi dién hé thong van diéu tiét

. . S6 Xuét
TT | Tén thiet bi Thong so ky thuat Don vi Vi tri
Ig Xt
1 | Van diéu tiét quat gi6 | ZHDCL-200E 1 Cai TQ
Van diéu tiét tro chay, .
2 ZHDCL-60E 2 Cai TQ
khi than
Van diéu tiét luu hoa, B
3 ] 6 Cal TQ
sung ap
2.3.13. M6t s6 cam bién sir dung trong diy truyén
2.3.13.1. Cam bién nhiét do
L L
Moi truwing
can do.
9 Pau lanh

Cén tga etie Thermacouples

Hinh 2.15: Hinh anh cam bién nhiét do.
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GoOm 2 day kim loai khiac nhau dugc han dinh 1 dau goi 1a dau nong (hay
dau do), hai dau con lai goi 13 dau lanh (hay 1a dau chuan ). Khi c6 su chénh léch
nhiét do gitra dau nong va dau lanh thi s& phat sinh 1 strc dién dong V tai dau
lanh. Mot van dé dit ra 13 phai 6n dinh va do duoc nhiét 46 & dau lanh, diéu nay
tiy thudc rat 16n vao chét liéu.

2.3.13.2. Cam bién do ap suat

Can di dong

Ap suat p
Hinh 2.16: Hinh anh cam bién do 4p suét.

Nguyén 1y lam viéc chung cta cac cam bién 4p sut 13 dua trén co s
bién dang dan hoi cua cac phan tir nhay cam voi 4p sudt. Sy bién dang dan hdi
d6 s& 1am di chuyén mét b phan co hoc tir d6 dan dén sy thay doi cua dién tro,
dién dung hay dién ap.
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2.4. So' lwge vé nguyén Iy hoat dong ciia diy chuyén phun than

Lan than kho

A 4

May chuyén nap

|

Mang nhan than

l

Hanh lang chuyén than

l

Kho than nguyén

|

May cip than
Khi Nito Méay nghién than téc do vira [ Lo khi khoi
\ 4
Khi Nito/khi nén »| B0 thu bui tli vai Quat gio than bot || R@Ngoai troi

Khi Nito | Kho than bot

Khi nén ’_, Téc phun thoi

A 4
Bo chuyén tiép

!

Bo phan phoi

v
Lo cao

Hinh 2.17: So luoc nguyén ly hoat dong day chuyén phun than.
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Than nguyén dua vao kho than nguyén tir hé théng cp than qua may van
chuyén kiéu dai chuyén roi di vao xay ché bot than hang loat, lai qua céac van,
may cap than dua vao may xay than toc d6 vira. Viéc siy khd xay nho than duoc
tién hanh dong thoi trong may xay than. Kich ¢ do min cua than bot: - 200, dat
tiéu chuan > 80%; M . < 1.0% . Bot than dat tiéu chuan duoc quat gid than bot
hit vao bo thu bui tdi vai phan tan qua bo thu bui tdi vai roi xudng kho than bot.
Than bot dung dé théi truc tiép dua vao thung thdi tir kho than bét, qua thing

thdi thdi vao 10 cao.
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CHUONG 3.

LAP TRINH PLC S$7-300 CHO HE THONG NGHIEN THAN
TAO BOT CUA TRAM PHUN THAN

3.1. Giéi thi¢u vé PLC S7-300

¥, 57-300/57-300 Dutdoor - CPUs

Hinh 3.1: Hinh anh PLC S7-300.

Thiét bi diéu khién Logic kha trinh PLC 1a loai thiét bi cho phép thuc
hién linh hoat céc thuat toan diéu khién sé thdng qua mot ngdn ngit 1ap trinh,
thay cho viéc phai thé hién thuat toan do bang mach sb. Nhu vay véi chuong
trinh diéu khién trong minh, PLC tré thanh bo diéu khién nho gon, dé thay doi
thuat toan va dic biét dé trao doi théng tin voi mdi truong xung quanh (véi céc
PLC khac hoac véi may tinh). Toan bo chuong trinh dugc luu trong bé nhé
dudi dang céc khdi chuong trinh (OB, FC, FB.. ) va duoc thuc hién véi chu ki
quet.
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Bo nhd chwgng trinh

!

Khéi vi x ki K— Timer
Bo dém trung tam + He -
L Ko x . K—™ Bo6 dém
vaora diéu l1anhl
K— Bitca

Céng vao el —

ra

Quan li ghép

Céng ngit vi —— [N ndi

V

Hinh 3.2: Nguyén ly chung vé cau trlc caa mot bo diéu khién logic kha
trinh PLC

dém téc dé cao

Dé c6 thé thuc hién mot chuong trinh diéu khién. Tat nhién PLC phai c6
tinh nang nhu mot may tinh. Nghia la phai c6 mét bo vi xu i trung tam (CPU),
mot hé diéu hanh, mét bd nhé chuong trinh dé lvu chwong trinh ciing nhu di
liéu va tat nhién phai co cac cong vao radé giao tiép voi cac thiét bi bén ngoai.
Bén canh d6, nham phuc vu bai toan diéu khién s, PLC phai c6 cac khéi ham
chic nang nhu Timer, Counter, va cadc ham chuc nang dac biét khac.

* Cac Tin hiéu két ndi vgi PLC:

- Tin hiéu sé: La cac tin hiéu thuoc dang ham Boolean, dang tin hiéu chi

co 2tri0hoac 1

Déi voi PLC Siemens :

+ Muc 0 : twong tng véi OV hoac hd mach

+ Muc 1 : Tuong tng voi 24V

Vd: Céc tin hiéu tir nGt nhan, tir cac cdng tac hanh trinh..... déu 1a nhitng
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tin hiéu sb

- Tin hiéu twong tu : La tin hiéu lién tuc, tir 0-10V hay tir 4-20mA....

Vd: Tin hiéu doc tir Loadcell, tir cam bién luu leong. ..

- Tin hiéu khéc : Bao gom cac tin hiéu giao tiép voi may tinh, voi céc thiét

bi ngoai vi khéc bang céc giao thic khac nhau nhu giao thiac RS232,

RS485, Modbus....
3.1.1. Cac module cia PLC S7-300

Thong thuong dé tang tinh mém déo trong tng dung thuc té ma ¢ do
phan 16n cac ddi tuong diéu khién cé so tin hiéu dau vao dau ra ciing nhu ching
loai tin hiéu vao ra khac nhau ma céc bd diéu khién PLC duoc thiét ké khéng bi
ctrng hod vé cau hinh. Chung dugc chia nhé thanh cac Modul. S6 cac Modul
duoc sir dung nhiéu hay it tuy theo tirng bai toan, song tdi thiéu bao gid ciing
c6 Modul chinh 1a Modul CPU. Cac Modul con lai la nhitng Modul nhan truyén
tin hiéu véi ddi tugng diéu khién, cac Modul chic nang chuyén dung nhu PID,
diéu khién dong co... Ching duoc goi chung 1a Modul mé rong. Tét ca cac

Modul duoc gan trén nhitng thanh ray (Rack).

| ‘E'H =] = ==
DB |:| O
= 17 [ U %
— :| =

I
m] ] = u] = ] m] u] u] =i =] = ]

AN

LT

PS  CPU  SMFMICP
Hinh 3.3: Céu tric PLC S7-300

a/ Modul CPU: Modul CPU Ia loai Modul chaa vi xir Ii, hé diéu hanh, bo
nhd, cac bo thoi gian, bo dém, cong truyén thong (RS485)... Va c6 thé con co
mot vai cong vao ra sb. Cac cong vao ra sb trén CPU duoc goi 1a cong vao ra
Onboard.

Trong ho PLC S7_300 c6 nhiéu loai CPU khéc nhau : CPU 312, CPU
314, CPU 315... Nhitng Modul cung st dung mot loai bo vi xt li. Nhung khéc
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nhau vé cong vao ra onboard ciing nhu cac khéi ham dic biét tich hop sin trong
thu vién caa hé diéu hanh phuc vu viéc sir dung cac cong vao ra onboard ndy sé
duoc phan biét véi nhau tong tén goi bang tén cum chir cai IFM (viét tit cua
Intergrated Function Module). Vi du Module CPU 312IFM, Modul314 IFM...
Ngoai ra con ¢ cac loai module hai cong truyén thong, trong dé cong truyén
théng thtr 2 ¢6 chtc nang chinh 1a phuc vu viéc néi mang phan tan. Céac loai
module CPU dugc phan biét véi nhitng loai CPU khac bang thém cum tir DP
(Distrubited port) trong tén goi. Vi du module CPU 315-DP.

CPU 312 IFM CPU 315-2 DP CPU 318-2
CPU 313 CPU 316-2 DP
CPU 314 IFM
CPU 314
MPI interfacs MPI interface PROFIBUS-DP MPI/DP Interface PROFIBUS-DP
interface interface
@ @ @ @ @
o
82 2 a8 (48
(541 2o 3o ol al
Ca a9 af 0g ag
@ @ © @ @
el el e MPICER op
- - - Reconfigurationas |-
a PROFIBUS-DP
interface is
possible

Hinh 3.4: Cong giao tiép trong cac PLC

b/ Cac modul mé rong

- PS (Power Supply) : Module nguon nudi, c6 3 loai 2A, 5A va 10A.

- SM (Signal Module) : Module mé rong céng tin hiéu vao/ra, géom co:
« DI (Digital Input) : Module mé rong cac cong vao sé véi sé lugng cong
c6 thé 1a 8, 16 hoic 32 tly theo ting loai module. Gom 24VDC va
120/230VAC.
« DO (Digital Output) : Module mé rong cac cong ra sé véi sé leong
cong co thé 1a 8, 16 hoac 32 tly theo ting loai module. Gom 24VDC va
ngat dién tur.

« DI/DO (Digital Input/Digital Out) : Module mé& rong cac céng vao/ra
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s6 véi s6 luong cong co thé 1a 8 vao/8 ra hoic 16 vao/16 ra tiy theo ting
loai module.
« Al (Analog Input) : Module m& rong cac cong vao tuong tu. V&
ban chit ching 1a nhitng bo chuyén doi tuong tu sé 12 bits (AD), tac 1a
mdi tin hiéu twong tw dugc chuyén déi thanh mot tin hiéu sé (nguyén) cé
d6 dai 12 bits. S6 cac cong vao tuong tu ¢ thé 1a 2, 4 hoic 8 tly theo loai
module. Tin hiéu vao c6 thé Ia ap, dong, dién tro.
« AO (Analog Output) : Module ma rong cac cong ra twong tu. Ching la
nhitng bd chuyén do6i s6 tuong tu 12 bits (DA). S6 cac cong ra tuong tu
c6 thé 1a 2, 4 hoic 8 tuy theo loai module. Tin hiéu ra c6 thé 1a &p hoic
dong.
« AI/AO (Analog Input/Analog Output) : Module md rong cac cong
vao/ra tuong tu. S6 cac cong tuong tu co thé 1a 4 vao/2 ra hoic 4 vao/4 ra
tuy theo tung loai module.
- IM (Interface Module) : Module ghép ndi. Pay la loai module chuyén dung
c6 nhiém vy ndi tirng nhdm cac module mé rong lai véi nhau thanh mot khéi
va duoc quan ly chung baoi mét module CPU. Thong thuong cac module mo
rong duoc ga lién v&i nhau trén mot thanh rack. Trén mdi thanh rack chi c6 thé
g4 toi da 8 module ma rong (khdng ké module CPU, ngudn nudi). Mot module
CPU S7-300 c6 thé 1am viéc truc tiép véi nhidu nhat 4 racks va cac racks nay
phai dugc ndi vai nhau bang module 1M.
- FM (Function Module) : Module c6 chic nang diéu khién riéng, vi du nhu
module diéu khién dong co servo, module diéu khién dong co budc, module
PID, module diéu khién vong kin, Module dém, dinh vi, diéu khién hoi tiép ...
- CP (Communication Module) : Module phuc vu truyén thdng trong mang
(MPI, PROFIBUS, Industrial Ethernet) gitra cac PLC v&i nhau hoac gitra PLC

véi may tinh,
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Hinh 3.5: CAu trdc ghép qua module IM
Cac module duoc ghép véi nhau trén mot thanh rack duoc truyén thdng
qua mdt bus ndi gitra cac module theo th ty trén thanh rack lai véi nhau nhu

nay duoc bat dau tir module CPU.

Hinh 3.6: Ghép noi cac module
« Trang thai hién thi LED:
- SF = Lbi nhdém, chuong trinh sai hay 15i tir khéi chuan doan
- BATF = Lbi Pin, Pin hét hay khdng c6 pin
- DC5V =Bao c6 5VDC
- FRCE = Séng lén khi bién cudng buc tac dong
- RUN = Nhap nhay khi CPU khai dong, on dinh & ché ¢6 RUN
- STOP = 6n dinh & ché do STOP
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+ Chdp cham khi c6 yéu cau RESET bo nhé
+ Chép nhanh khi dang RESET bo nhé
« Chia khoa cong tic: Dé dit bang tay cac trang thai hoat dong cua CPU
- MRES = Reset bo nhé (Reset khdi). Bé reset CPU trude hét ta chuyén
vé ché do stop, sau d6 gat qua MRES va giit trong 3s. Tiép d6 nha vé STOP va
gat vé MRES lan 2 trong khoang thoi gian <3s va giit ¢ vi tri nay thi CPU s&
reset bo nhd cua minh.
- STOP = Trang thai dirng STOP, chuong trinh khéng thuc hién
- RUN-P = Trang thai chay RUN, CPU thuc hién chuong trinh
- RUN = Chuong trinh duoc thuc hién, hoic c6 thé, tuy nhién, chi doc théi
khéng stra dugc chuong trinh.
3.1.2. Cau truc by nhé CPU

a/Vung chara chuong trinh ing dung : Vung chira chuong trinh duoc chia thanh
3 mién

i/ OB (Organisation block) : mién chira chuong trinh t6 chic.

ii/ FC (Function) : Mién chira chuong trinh con, dugc té chirc thanh ham
va c6 bién hinh thic dé trao doi dit liéu véi chwong trinh da goi no.

iii/ FB (Function block) : Mién chia chuong trinh con, dugc to chiic
thanh ham va cd kha nang trao doi dit liéu véi bat ca 1 khdi chuong trinh nao
khac. Céc dir liéu nay phai dugc xay dung thanh mot khéi dir liéu riéng (Data
Block khéi DB).

b/ Ving chtra tham s6 caa hé diéu hanh: Chia thanh 7 mién khac nhau

| (Process image input ) : Mién dit liéu cac cong vao so, trudc khi bat
dau thuc hién chuong trinh, PLC s& doc gia tri logic cua tat ca cac cong dau
Va0 Va cét giir ching trong viing nhé 1. Thang thuong chuong trinh ¢ng dung
khéng doc truc tiép trang thai logic cua cong vao s6 ma chi lay dir liéu cua
cong vao tir b dém 1.

Q (Process Image Output) : Mién bo dém cac dit liéu cong ra s6. Két thic
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giai doan thuc hién chuong trinh, PLC s& chuyén gi4 tri logic cua bo dém Q téi
cac cong ra sd. Théng thuong chuong trinh khong truc tiép gan gié tri téi tan
cdng ra ma chi chuyén ching téi bo dém Q.

M (Mién céc bién c&) : CHuong trinh tng dung sir dung nhirng bién nay
dé luu gitr céc tham sé can thiét va c6 thé truy nhap nd theo Bit (M), byte (MB),
tr (MW) hay tir kép (MD).

T (Timer) : Mién nhé phuc vu bd thoi gian (Timer) bao gom viéc luu trix
gia tri thoi gian dat trude (PV-Preset Value ), gia tri dém thoi gian tac thoi (CV
—Current Value) ciing nhu gia tri Logic dau ra caa bo thoi gian.

C (Counter) : Mién nhé phuc vu bd dém bao gom viéc luu trir gia tri dat
trudc (PV- Preset Value), gia tri dém tic thoi (CV _ Current Value) va gia tri
logic dau ra cia bo dém. PI : Mién dia chi cong vao caa cac Modul tuong ty
(1/0 External input). Céc gia tri tuong tu tai cong vao cua modul twong tu s&
duoc module doc va chuyén tu dong theo nhitng dia chi. Chuong trinh tng
dung c6 thé truy cap mién nhé Pl theo ting Byte (PIB), ting tir PIW hoac ting
tir kép PID.

PQ: Mién dia chi cong ra cho cac module tuwong ty (I/O External Output).
C4c gia tri theo nhitng dia chi nay s& dugc module twong ty chuyén téi cac cong
ra tuong tw. Chuong trinh ung dung c6 thé truy nhap mién nhé PQ theo ting
Byte (PQB), tung tir (PQW) hoac theo tung tur kép (PQD).

¢/ Vung chira céc khdi di liéu: duoc chia 1am 2 loai:

DB(Data Block) : Mién chta dit liéu dugc t6 chac thanh khéi. Kich thuéc
ciing nhu s6 lrong khéi do nguoi st dung quy dinh, phi hop véi ting bai todn
diéu khién. Chuong trinh c6 thé truy nhap mién nay theo tung bit (DBX), byte
(DBB), tir (DBW) hoic tir kép (DBD).

L (Local data block) : Mién di liéu dia phuong, duoc cac khdi chuong
trinh OB, FC, FB t6 chtc va sir dung cho cac bién nhap tuc thoi va trao di dir

liéu cua bién hinh thic véi nhitng khdi chuong trinh goi nd. Noi dung cua mot
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khéi dit liéu trong mién nhé ndy sé& bi xoé khi két thic chuong trinh twong ¢ng
trong OB, FC, FB. Mién nay cd thé dugc truy nhap tir chuong trinh theo bit
(L), byte(LB) tir (LW) hoic tir kép (LD).

3.1.3. Vong quét chwong trinh

PLC thyuc hién chuong trinh theo chu ki lap. Mdi vong lip duogc goi la
vong quét (Scan). Mdi vong quét duoc bat dau bang giai doan chuyén di liéu
tir c4c cong vao sd toi ving bo dém ao |, tiép theo 1a giai doan thuc hién
chuong trinh. Trong tirng vong quét chuong trinh thuc hién tir 1énh dau tién dén
lénh két thic cua khéi OB ( Block End). Sau giai doan thuc hién chuong trinh
la giai doan chuyén cac noi dung cua bo dém ao Qtéi cac cong ra sb. Vong
quét duogc két thic bang giai doan truyén théng noi bova kiém tra 15i.

Cha y rang bo dém | va Q khong lién quan téi cac cong vao ra tuong tu
nén céc léng truy nhap cong tuong tu dugc thuc hién truc tiép vaoi cong vat li
chtt khong théng qua bd dém. Thoi gian can thiét ¢é PLC thuc hién 1 vong
quét goi la thoi gian vong quét (Scan Time). Thoi gian vong quét khéng cd
dinh, tac la khdng phai vong quét nao ciing duoc thuc hién trong mot khoang
thoi gian nhu nhau. Cé vong quét duoc thuc hién lau, c6 vong quét duoc thuc
hién nhanh tuy thudc vao sé 1énh trong chuong trinh duoc thuc hién va khéi dix
liéu truyén théng trong vong quét do.

Nhu vay giita viéc doc dit liéu tir ddi twong dé xir Ii, tinh toan va viéc
goi tin hiéu diéu khién dén d6i twong c6 mot khoang thoi gian tré dung bang
thoi gian vong quét. Noi cach khéc, thoi gian vong quét quyét dinh tinh thoi
gian thuc cua chuong trinh diéu khién trong PLC. Thoi gian vong quét cang
ngan, tinh thoi gian thuc cia chwong trinh cang cao.

Néu sir dung cac khdi chuong trinh dic biét c6 ché do ngat, vi du nhu
khéi OB40, OB80... chuong trinh cua cac khdi do s& duoc thuc hién trong
vong quét khi xuat hién tin hiéu bao ngat cing chang loai. Cac khdi chuong

trinh nay c6 thé duoc thuc hién tai moi diém trong vong quét chi khdng bi go
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ép 1a phai ¢ trong giai doan thuc hién chuong trinh. Chang han néu 1 tin hiéu
bao ngat xuat hién khi PLC dang & giai doan truyén théng va kiém tra noi bo,
PLC s& ngirng cdng viéc truyén thdng, kiém tra dé thuc hién khdi chuong trinh
twong ang vai tin hiéu bao ngat d6. Vai hinh thie xa i tin hiéu ngat nhu vay,
thoi gian vong quét s& cang Ion khi cang c6 nhiéu tin hiéu ngat xuat hién trong
vong quét. Do d6 dé nang cao tinh thai gian thuc cho chwong trinh diéu khién,
tuyét dbi khdng nén viét chuong trinh xir Ii ngat qua dai hoic quéa lam dung
viéc sir dung ché do ngat trong chuong trinh diéu khién.

Tai thoi diém thuc hién 1énh vao ra, thong thuong 1énh khéng 1am viéc
truc tiép véi cong vao ra ma chi thdng qua bo dém 4o caa cong trong viing nhé
tham sb. Viéc truyén théng gitra bo dém 4o véi ngoai vi trong céc giai doan 1
va 3 do hé diéu hanh CPU quan Ii. & 1 s6 modul CPU, khi gip 1énh vao ra ngay
lap tic, hé thong s& cho dirng moi cong viéc khac, ngay ca chuong trinh xur Ii

ngat, dé thuc hién lénh tryc tiép véi cong vao ra.

4. Truyeén thong

1. chuyen dir ligu

va tw kiém tra ni tir bén ngoai vao [

bo

3. Chuyén di liéu 2 Thue hién

tw Q td1 cong ra chwrong trinh

Hinh 3.7: VVong quét cua PLC S7-300
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3.1.4. Cac nhom Iénh co ban cia PLC S7 — 300

Nhom Iénh logic

STL LAD Giai thich
Két hop trang thai toan hang RLO trudc d6 qua logic
A AND. Két qua 1a “1” khi toan hoc mang trang thai
tin hiéu “1”” néu khong két qua 1a <0~
Két hop toan hang véi RLO trudec d6 qua logic
AN AND. Két qua 1a “1” khi toan hoc mang trang thai
tin hiéu “0” néu khong két qua 1a “0”
A( Két hop két qua cua biéu thuc trong dau ngugc véi
két qua trude do
AN( Lénh thuc hién phép tinh AND véi gia tri nghich
dao ctia mot biéu thac
Két hop toan hang voi RLO trude d6 qua logic OR.
o Két qua 1a “1” khi toan hoc mang trang thai tin hiéu
“1” néu khdng két qua 1a “0”
Két hop toan hang voi RLO trude do qua logic OR.
OR Két qua 1a “1” khi toan hoc mang trang thai tin hiéu
“0” néu khong két qua 1a <0”
O( Két hop két qua cua biéu thirc trong dau ngugc Voi
két qua trude d6 qua logic OR
OR( Lénh thuc hién phép tinh OR véi gia tri nghich dao
ctia mot biéu thuc
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) Dau dong ngoic : Két thic biéu thirc trong dau
ngoac
<address> Tiép diém thuong mo
— |-
<address> Tiép diém thuong dong
]
= <address> Gan gi4 tri dau ra
—{ )
Ngay khi chuong trinh dugc quét voi
S =addrass>
(5] RLO ="1” trang thai tin hiéu “1” dugc gan véi toan
hang di ghi dia chi. RLO thay d6i khdng anh huong
tGi két qua.
R <address= . _
(R} Ngay khi chuong trinh dugc quét voi
RLO ="1” trang thai tin hiéu “0” dugc gan vdi toan
hang da ghi dia chi. RLO thay d6i khong tac dong
truc tiép toi két qua.
FP <address= Lénh phat hién suon 1én caa tin hiéu vao
P )
<address> Mach dat - xoa Flip — Flop(mach lat)
SR
B PO
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=gddress>

5

RE

al—

Mach xo4 - dat

FN <address= Lénh phat hién suon xudng cua tin hiéu vao
~(N)
SET Lénh ghi gia tri logic 1 vao RLO
CLR Lénh ghi gia tri logic 0 vao RLO
NOT --|[NOT]-- Lénh dao gia tri trong RLO
SAVE ---(SAVE) Lénh chuyén gié tri cua RLO vao BR
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3.2.1. So d0 thuat giai

START

3.2. Lap trinh PLC S7-300 cho tram phun than

Il

1

1

Chay van dién
ddng khi khoi

|

Chay van diéu tiét
khi than va van
trén gid lanh 1

l

e s Chay déng cor Khé&i déng quat
Khdi dong bang tai van i6 tro cghqa '
guat hudat z . g - Y
chuyén than lidu
Chay van diéu tiét s Khai déng van didu
quat hat tidt gid .
iet gid tror chay
B
Chay quat Chay bang tai Chay gia nhiét lo
bit kin mam tir khi khai
Chay bd loc Chay b%ng té'i goc
bui i wai nghiéng l&n
Chay d6ng co rung Chay wvan trdn gid
booangke than liéu lanh 2
& +

Kh&i déng bang tai
c3p than dinh lrong

Khé&i déng déng
co rung boongke
than nguyé&n

S
Chay déng cor
d& bui
3
B
Chay phun
théi than

Hinh 3.8: So d6 thuét giai cho nghién than tao bot
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3.2.2. Chuwong trinh PLC

SIMATIC
IMRTIC 3

OBl - <offline>

"rduongdhhp” mducngdhhp
Hame : Family:
Anthor: Version:

Time stamp Code:
Interface:

Lengths (block/logic/data) :

TEMP 0.0
CB1_EV_CLA33  Byte 0.0 Bitz 0-2 = 1 (Coming =vemt), E = i [Event =la==s 1)
OB1_3CAN 1 Byt 1.0 L |@old zestazt seam 1 of OF 1), 3 = I-m of 05 1)
CB1_PRIORITY  Eyss 2.0 ziozity of 0B Executicn
2.0 1 {Crganiszation bleck 1, OB1)
4.0 Res Zor syst
5.0 Razarved for mystam
CB1_P Int £.0 Cpsle time of pravicus 051 ==an (millizeconds)

OBl MIN CYCLE |Int 2.0 of 0Bl
CE1_MRX CYCLE |Int of 0BL
CEL_DRTE_TIME Date_3nd_Time 12.0 Date and time OBl started

Block: OB1 "Main Program Sweep (Cycle)”

Network: 1

MO.Z: bit trung giazn cuz khoi dong he thong

MD.0 MO.1
— 1}
MD.2

I0.0 M. 1
}
M2.0

62



SIMATIC

IMATIC 300(1)\CPU 315-2 DP\...\QBl - <oifline>

=

Network:

Q0.0: chay den ON-0FF he thong

Mo.2

Qo.o

—

Network: 2

Q0.1: chay den bag chon cam bien tac dong bang tzy

MD.3

Qo1

—

— |

Network: &

Q0.2: chay den bao chon cam bien tac dong bang tu dong

go.

MD.&

Qa.2

—

— |

Network: 10

Q0.3: chay dong co bang taéi wan chuyen lieu

MD.5

Q0.3

I
N

—

—

Network: 11

01.3: chay mo phong tac dong cam
Té: Timer tao tre de coi nhu day

ien 1
¥ thung boongke than lieu

QL3

—

MD.5 T8
— N
MD.€ T8
— S _COT
s Q
SET305 IV 31
R BCO-
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SIMATIC

C 300(1)\CPU 315-2 DP\...\OBl - <of

Network: 3

: Kot &n OFF cua PLC
MO.1: bit trung gisn cus nut QFF

I0.1 MD.1

—
Mo.1 M0.0
— | R
M0.1
Rr—
M0.2
R—]
M0.3
R
M0.4

R

Network: &

I0.3: nut zn chon cam bien bang tay
MD.3: Bit trung gianm cua nut an cem bien bang tay

I0.3 MO.4 MO.3
— | /A —
MD_3
—

Netwerk: §

: Hut &n chon cam bisn tu deng
: Bit trung gian cua nut an cam bien tu dong

I0.4 M0.3 M. 4
— ! i —
M0.4
—
Hetwork: €

27

MD.5: bit trung gian dsu vao he thong co cam bien bang
mD.&: bit trung gian dau wao he thong co cam bien tu dong

Mp.2 MO.1 MO.3 M5
— Y | —
MD.5 MO.4 Md.g
— ——0—

M0.€
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SIMATIC
plch\SIMARTIC 300(1)\CPU 315-2 DP\...\0Bl - <offline>

Network: 12

: Kut &n cem bien 1
7: bit trung gisn cam bien 1{

0.5 Ta I0.5 MO.7
— | | | O—|
MD.E
—
Network: 13

T13: Timer tao tre co nhu tac dong cam bien 1
M1.4: bit trung gian tac dong cua cam bien 1 (tu dong)

M. T T13 ML.4
[ F——— | { F——0—
T13
5_00T
SET§E5 IV EI-
R BCO-
Network: 14

01.4: Bien chay bang tai gec nghieng
01.5: Bien chay bang tai mam tu
Ql.€: Bien chay dong co rung bocngke than lieu

10.5 0.7 a4
— | { —
Ol J 4 Qs
[ | { —{—

QL.s
S -

Network: 1%

01.7: Bien chay cus cam bien 2
T7: Timer tao tre coi nhu tac deng day thung boongke than nguyen

M0.5 Mo.7 T7 QL.7
— | X —
M0.€ M1.4 7

— —— 5_ooT
s o
S5TE105 IV BI-
B ECT-
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SIMATIC

IMRTIC 300(1)%CPU 315-2 DP\...\OBl - <of

Network: 1g

M1.1: Bit trung gian chay cem bien 2

M0.5 I0.7 ML.1
]
1

—HJ

MD.&

Netwerk: 17

M1.5: bit trung gian tu dong tac dong cam bien 2
T14: timer taoc tre cua tac dong cam bien 2

Mo.€ 7 Ti4 Ml.5
— | | { —
Tl4
5 COT
o
SET§S5 IV BI-
- BCDH-
Natwork: 18
QZ.4: bien chay cuz van dien dong cap khi khoi cho may nghien
Q2.5: bien chya cua dong co ruung boongke than nguyen
02.€: bien chay cuz bang tai cap than dinh luong

MD.5 M1l Qz. 4
|
1

Network: 1%
02.7: bien chzy may nghisn trung toc
03.0: bien chay loc bui tui wai
T10: Timer tao tre coi nhu cap luong than du de nghisn
MD.5 M1l Ti0 Q2.7
— | {1 —
M. & M1.5 Q3.0
— —— — —
Ti0
5 00T
Q_
SETELOS IV EI]
- BCO-
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SIMATIC
plc\SIMATIC 300(1)\CPU 315-2Z DP\...\0Bl - <offline>

Hatwork: 20

03.1: Bien chzy cam bien 4

T1l: Timer tao tre coi day cac thung trong tui wvai

MD.5 T10 Tl Q:.1
— | f i | —
MD.€ T11

— 5 00T
S o
S5TE103 TV BI-
R ECIH-

Hatwork: 21

M1.2:Bit trung gisn tac dong bang tay vao cam bien 4

Mo.5 I1.0 ML.2
— f —
o€ M.z

Natwork: 22

it trung gian tac dong tu dong vao cam bian 4

M1.€
T1&: timer tec tre coi nhu tu deng tac dong cem bien 4
Mo.€ T1l Tig Ml.&
— f i1 —
Tig
§_OOT
o
SET455 IV BI-
- BCT}-
Hatwork: 23
Q3.2: bien chay cua dong co do bui
MO.5 Mi.2 Q3.2
— f —
Mo.g Ml.e
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SIMATIC

plch\3IMATIC 300(1)M\CPU 315-2 DPA...\OBl - <o

Network: 24

03.3: bien chay cuz cam bien &
T12: Timer tac tre col nhu da chay cam bien 5

0.5 M2 T12 Q3.3
— | f i | —
IO M€ T12

IR T oot
= o
SETE105 TV s
= ECTh

Network: 28

M1.3:Bit trung gisn tac dong cua cam bien &
I1.1: nut zn cem bien &

MO.5 I1.1 M1.3
— (| —
Mo.€ M1.3

—

Network: 26

MZ_0:Bit trung gisn tac dong tu dong vac cam bien &
T17: timer tao thoi gisn tac dong tu dong cam bien 5

o€ Tiz T17 MZ.0
— f {1 —
17

g oot
=

Network: 27

03.4: bien chay bo phan phun thei lo cao

0.5 ML.3 3.4
—t | —
o€ w2.0

—
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SIMATIC

Network: 28

Q0.4: bien chay guat gioc tro chay
Tl: timexr tao tre de chay quat gio tro chay

Q0.4

MO.5 Tl
1| }

— | f
0. T1
— ot

Q_

SET2105TV Ens

=& ECT-

Network: 23

00.7: bien chay van dieu tiet gio tro chay
T3: timer tao tre de mo van dieu tiet gio tre chay

MD.5 1 T3 Q0.7
—1 f Iy —
MD.€ T3

— 5 00T
o=

SETELOS IV

|
Ez]
]
2]
T

Network: 30

01.0: bien chay van dieu tiet khi than va van trom gic lanh lan 1

T4: timer tao tre de mo van dieu tiet khi than va ven tron gilo lanh lan 1

T3 T4 QL.o

=

=

n
o
G

SETEL05 TV
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SIMRTIC

plch SIMATIC 300(1)\CPU 315-2 DP\...\OBl - <offlinex

Hatwork: 31

01.0: bien chay giz mhiet lo khi khoi
T4: timer tao tre de giz nhiet lo khi khoi

0.5 T4 T8 QL.2
— | { I | —
IO bi=

[E— E_onT
o
SETE105 TV s
= BcTh

Natwork: 32

Q2.0: bien chay cam bien 3
T8: timer tao tre chay cam bien 3

M0.5 TS e Qz.0
— i ¥ —
u0.€ T8

— 5 00T
o
S5TE105 TV BI
R BCI4-

Hatwork: 33

M1_0: Bit trung gisn chay van tron gio lanh lan 2

M1 0

MD.5 I0.6
]

— | !
MD.e M1.0

Natwork: 34

M1.7: bit trung gisn tac dong cam bien 3
T15: timer tao tre chay tac dong tu dong cam bien 3

M€ Tz TiE ML.7
— {1 I | —
TiE
O
SET$E5 TV BT}
. BCO-
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SIMATIC

SIMATIC 300(1)\CPU 315-2 DP\...\OBl - <of

Network: 3%

0Z2.1: bien chay van tron gio lenh lan 2

MO.5 Mi.0 Qi1
]
1

—HJ

MO.&

Network: 3¢

00.5: bien chay van dien deng khi than

0.5 Q0.5
— ! —
0.

Netwerk: 37

Q0_€: bien chay quat hut bui than
T2: timer tap tre chay quat hut bui than

0.5 T2 Q1.8
[ i | O
I 12

— g oot

o o
SETE105 TV Eh
= ECO-

Network: 38

ch tay: start, san 105 chay quat hut bui than, sau 3z chay van disu tist gio
quat hut, chay quat bit kin

M0.5 T2 I8 Qz.2
— { f {1 —
- 0z.3
— —

T3

5 ooT
o=
2ET#IS TV i
.. o
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SIMATIC
plch\SIMATIC 300(1)\CPU 315-2

DP%...\0Bl - <offline>

binh khi nen

Network: 32
chay phun thoi ben nghien, ssu 10s chay binh khi nito 03.5 va chay
03.¢

M0.5 M1.3 Tig
— | || X

M€ Mz.0
—

B5T#15 T

Network: 40

nhan open van luu hoz 1-3 I1.2-M2.1

M0.E Il.Z MZ.l
— | || —
Mb.e Mz.1l M3.1
— | { | R—
Network: 41
chay wan lun hoz 1-3 Q3.7
M0.E Mz.1l M2 Q3.7
| {1 1 —
Mb.e J ME.S J
[ |1
Network: 42
tu dong hoz ven 1-3
Mb.e M7.Z I17 TizZ
— | 1 |  f
S5TE105T
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CHUONG 4.

GIOI THIEU QUY TRINH VAN HANH VA KHAI THAC
HE THONG TRAM PHUN THAN

4.1. Quy trinh thao tac phun than 10 cao
4.1.1. Phun than 10 cao

Bot than phun thi 10 cao dugc phun théi truc tiép qua mat gié vao trong 10
cao, ¢ thé 1a bot than khong khoi hoac bot than khoi hodc hd hop ca hai loai bot
than, nham thay thé mot phan than céc, cung cip nhiét luong va chat hoan

nguyén, do d6 lam giam bét ty 18 tiéu hao than cbc va gia thanh gang long.

Phun than 16 cao 1a bién phap quan trong diéu tiét phan dudi cua 10 cao, so
Vvéi quat gio ting am truyén théng thi ¢ nhiéu wu thé nhu phat huy triét dé tiém
nang gi6é noéng, nang cao hiéu suét loi dung khi than, mo rong vanh dét mat gio,

cai thién 10 cao thuan hanh, nang cao ti 18 thay doi...

Phun than 10 cao c6 thé thdc tién 6n dinh trang thai thuan hanh 19, thic tién

cudng hoa nau luyén 10 cao, cai tién toan dién chi tiéu kinh té ki thuat 10 cao.
4.1.2. Piéu kién phun than 16 cao

Thuan hanh 10 cao, cac tham s thao tac nhu luu lwong gio, ap luc gio, ap
luc dinh 10, nhiét d6 gi6 noéng, chi sé tinh thoat khi 10 cao, tinh trang mat

gi6...déu & trang thai binh thuong.
Hé thong phun than binh thuong, du diéu kién phun than cho 16 cao.

Lya chon cam stng phun than vao dang vi tri.
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4.1.3. Thao tac phun than 16 cao

Khi 16 cao du diéu kién phun than, can thao tac phun than vao 10 cao, dua

vao luong phun than trong ké hoach dé giam than céc.
Cong thire diéu chinh phu tai lvgng phun than 16 cao nhu sau:
Ti Ié chuyén doi giira coc va than = (0.7 -0.8) : 1.0

Thoi gian khai dong phun, trude khi ting thém liéu phu tai dén mat gié 3-
3.5 h bat dau phun than.

Sau khi bat dau phun than 10 cao nhanh chéng déng quat gi6 tang am.

Str dung nhiét d6 gi6 can >1000°C, can ct tinh hinh phun than dé tién
hanh diéu tiét trang thai 10, néu sau phun than binh thuong, cac tham sé thao tac
o6n dinh thi tir tir ding hét nhiét do gio, thuc hién thao tac dinh nhiét do gio diéu
tiét than.

4.1.4. Piéu tiét lwong phun than 10 cao

Khi c6 ké hoach nang cao luong phun than, diéu tiét lugng phun than dya
theo mdi lan khoang 10kg,tFe, dya vao ti 1& chuyén déi 0.75 dé giam luong
than coc tuong tmg. Pong thoi on dinh mot vai chu ky nau luyén doi sau khi cac

phuong dién déu binh thuong lai tiép tuc xem xét nang cao ti I¢ than.

Khi lugng phun than thap hon pham vi ké hoach, nhiét d6 gié khong dung

dén, nhiét do 10 trong dbi cao, ting thém phu tai than cc mot cach thich hop.

Khi cac théng sé nhu phu tai than cbc, cuong dd nau luyén va nhiét do gio
6n dinh hon, cin cr vao viéc bién doi nhiét do 10 dé kip thoi diéu tiét lugng
than, dong thoi quan séat ky anh hudng lugng diéu tiét d6i voi nhiét do 10, b
gang dam bao duy tri nhiét d6 10 trong pham vi quy dinh, dé phong nhiét do 10
dao dong dir doi.
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Khi can ting thém luong phun than, can khéng ché mic d6 nhiét do 10 ¢
gidi han trén ctia quy dinh dé tng pho véi diéu kién bén ngoai dot nhién bién doi

gay ra anh huong ddi véi nhiét do 10.
4.1.5. Dirng diéu tiét phun thoi

Tinh trang 10 cao binh thuong, vi sy ¢6 ding phun khong vuot qué 0.5
tiéng, khi phuc hdi phun can bd sung thém luwong than phun thiéu, néu 10 cao

cham gio, c6 thé xét tinh hinh thyc té ma bét bo sung luong than.

Dung phun vuot quéa 0.5 tiéng, can phai bo sung du luong than coc tuong

tng, duy tri sy 6n dinh co ban cta phu tai tong hop .

Dung phun vuot qua 1 tiéng, phai thao tac giam gio thich hop, dong thoi
giam bét twong tng phu tai caa than cc, chuyén thanh nau luyén toan céc. Sau
khi ngirng phun nhiét do ndi 16 c6 mét qua trinh tir cao xudng thap, can can cir
vao nhiét do 16 dé sir dung luu luong gio va nhiét do gid tién hanh diéu tiét, vuot

qua mot cach thuan loi dat dén liéu phu tai nhe.
4.1.6. Thao tac ngirng phun trong céc tinh trang dac biét

Truéc khi nging gié kiém tu c6 ké hoach, nging phun than mot dén hai
chu ky, chuyén thanh nau luyén toan than cdc, khi liéu phu tai nhe dat dén mat

gio thi méi dugc ngung gio.

Khi 10 cao khé van hanh, treo liéu hoic c6 cac su c6 khac dan dén 16 cao
phai ngiing gié can phai ngiing phun than. Sau khi khdi phuc trang thai 16 hozc
xu 1y duoc su ¢d, khi luong gio dat 80% luong gio binh thuong thi khdi phuc
phun than, dong thoi can ctr thoi gian nging phun than dai ngan khac nhau dé

diéu tiét phu tai than céc.

Khi can nghi gio dé thay mat gié mat xi va éng thoi, phai ding phun than

trudc khoang 10-20 phut, dong thoi phai rat sting phun ra.
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Khi thing nuéc cia mat gié bi chay phai lap tec ding phun than mét gio

d6ng thoi rat siing phun ra.

Khi xay ra trao xi mat gio, treo xi, c6 tang giam, phai c6 lya chon ding

phun.

Néu tinh trang thuan hanh cuaa 10 cao bi pha hong, hai lan lién tuc phuc
hdi ma van khong thé thuan hanh, phai lap tic stra thanh nau luyén hoan toan
cdc, dong thoi phai bo sung cho du than céc. Bao dam nhiét do 10 doi dao, doi

liu cbc dat da, nhanh chéng phuc hdi thuan hanh.

Néu gap mat dién, nhay cau dao quat gi6 dan dén ngung gid, phai lap tic

dung phun than, rat sing phun ra.

4.2. Quy trinh thao tac dw trir van chuyén than nguyén liéu

4.2.1. Thao tac san xuat

4.2.1.1. X&c nhan kiém tra truéc khi thao tac
X&c nhan sé mé than nap vao, xac nhan yéu cau chung loai 18n liéu.
Xéc nhan xung quanh va trén dudi bang tai khong c6 ngudi va tap chat.

Xac nhan xung quanh va trén dudi bang tai goc nghiéng lon khong co

ngudi Va tap chat.
Xéc nhan thiét bi cap liéu rung binh thuong
X&c nhan boongke than nguyén nap day than.
4.2.1.2. Trinh ty thao tac

Pong dién vao cau dao ngudn dién, lan luot khéi dong bang tai, bo nhat

sat.
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Khai dong may cap liéu rung, nap than cho boongke than nguyén.
Lan luot dirng may cap liéu rung, bang tai, bo khir sit.
4.2.1.3. Nhirng sw cd can chi y

Trong toan bo qué trinh chuyén than, phai kip thoi kiém tra bang tai khi

chay ¢ bi nghiéng khong, xuat hién su ¢ va kip thoi xu 1y.
Kip thoi loai bo céc tap chat trén thanh ghi.

Tang cuong Kiém tra thuong xuyén d6i véi van hanh cua bang tai goc
nghiéng 1én, néu phét hién bang tai bi rach mép, tudt mdi ndi, tim ngan bi tuot

xuéng, con lan d& bi léch thi phai kip thoi xir Iy,

Khi may nghién dang van hanh tao bot, néu boongke than nguyén xubng
ligu khong t6t can phai lap tic thoi choc, khi thao tac nhan vién cuong vi khdng

duoc vao boongke than nguyén.

Trong qué trinh chuyén than, phai lién hé tot véi lai xe cap than, bao dam
than dua 1én khong bi gian doan. Khi khdng chuyén than thi bang tai phéu nhan

liu phai rong.

Than nguyén vao boongke phai phi hop véi yéu cau chat luong caa nha

may luyén gang.

Cac loai than c6 chung loai khong giéng nhau ( than ban, than antraxit,

than khong cting noi san xuat ) phai phan loai chat déng, khong duoc do 1an.

Nguoi truc ban phai thudng xuyén nim bét, kiém tra lwong du tri va chat
lwgng cua than bot, than tho, dong thai 1am tét viéc ghi chép, khi phat hién sy c6

thi can kip thoi bao céo.

Phéi ligu phai chinh xac, phdi nap liéu theo phuong an.
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Ham lugng nudc trong than phai ndim bét dugc, thanh phan nuéc trong
nguyén liéu nap vao phai 6n dinh, cé thé sir dung phuong phap tron liéu dé giam

thanh phan nuéc.

Vao mua mua phai phong tranh nudc mua bén ngoai chay vao bén trong

nha dé than nguyen.

4.3. Quy trinh thao tac 10 khi khoi

4.3.1. Thao tac san xuét

4.3.1.1. Xac nhan viéc kiém tra trudc khi dot 10

Trudce khi dot 10, phai kiém tra can than, xac nhan van phong xa khi than
|0 cao ¢ trang thai dong kin, van xa khi khéi ¢ trang thai mo hoan toan, van dién

dong ctra vao may nghién o trang thai dong, van gid ngudi tron 1an 2 mo.
Phai kiém tra &p luc khi than 10 cao c6 > 5kpa khong.
Phai kiém tra bo xa nude khi than, déng thoi xa nudc.
Kiém tra mang luéi dng khi than c6 bi ro khéng.
4.3.1.2. Trinh ty thao tac
4.3.1.2.1. Thao tac diém héa
Trudc tién mé van 6ng tong khi than 10 cao.

Khoi dong quat tro chay, luong gid ban dau phai it, thdi sach 10 khi khoi
trong 3-5 phut.

Trong tinh trang 10 ngudi, nén ding phuong phap nhan cong dan ngon lira
dé gia nhiét 1ong 10, doi khi nhiét do long 16 dat dén trén 600°C, trong trang thai

duy tri ngon lira, khai dong mo d6t cua bo diém hoa, bat dau diém hoa,
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D6t 10 sir dung toan khi than 10 cao, dé diéu chinh dan dan bo dét sir dung
lwgng nho khi than va khong khi, dén khi nhiét do trong long 1o dat d¢én 700°C

tré 18n méi o thé tang cuong do ddt chay.
Khi khi than 10 cao bi tat lira, bit budc phai 1ap tirc dong van ngit nhanh
khi than 10 cao, quét thoi duong dng 3-5 phit méi c6 thé diém hoa lai.

Trudc khi cap gio, diéu chinh luong dot, dé nhiét do long 10 khi khéi duy
tri & trang thai 700°C dé chuan bi quat gié can thiét.

4.3.1.2.2. Thao tac cap gio

Sau khi nhan dugc théng bao chuan bi cip gi6 cua Phong thao tac tao bét,
mé to van khi vao khi than 10 cao caa bd dét, dong thoi diéu tiét luong gio tro
chay va lugng khi than 10 cao, nhiét do khi khoi long 10 nang cao dén
800~1000°C, m& van gi6 tron lan 1 caa 10 khi khéi 50%, 10 khi khoi dét

chaybinh thuong, ltc nay 10 khi khoi dat dén diéu kién cap gio.

Sau khi quat gi6 xa bot khoi dong, nhiét do ctra ra khi khoi dat ¢én 200°C,

ma& van khi khéi cira vao may nghién, 10 khi khéi bat dau cap khi khai.

Kién lap a4p am ong tong khi khoi, khi can nhiét do khi than nghién than,
dong van tron gio lan hai, diéu chinh nhiét do cira ra may nghién, dong van

phéng xa khi khéi.

Diéu tiét thong sb 10 khi khoi, dat dén nhiét do va luong khi khéi theo yéu

cau tao bdt nghién than.
4.3.1.2.3. Thao tac dwrng khi (1 10)

Khi nhan duogc théng bao cia phong thao tac tao bot hoic 4p am dng tong
nhé dan dén 0 thi tir tir diéu chinh nho dén dong van ctra vao khi than 16 cao, mo

van phéng xa khi khoi.
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Sau khi x&c nhan &p am éng tong khi khoi 1a 0, mé van phéng xa khi

khoi, dong van khi khéi cira vao may nghién, mo van gié nguoi tron lan 2.

Diéu tiét lvong khi than 16 cao va lwgng gié trg chay dé nhiét do long 10
duy tri ¢ 700°C,

4.3.1.2.4. Thao tac dirng 10
Trudc tién chuyén cap gié thanh u 10.

Pong hoan toan van khi than, sau khi ngit ltra, 1am mat dén nhiét do

thuong.

4.3.2. Xir Iy sw co

4.3.2.1. Ap luc khi than giam dét ngét
Thong bao don vi tao bét.

Nhanh choéng giam luong khi than cua 10 khi khoéi, twong ng giam bot

luong khdng khi tro chay.

Néu &p luc khi than giam dén dudi ap luc quy dinh ( 5kpa), 10 khi khai 1ap

tae di vao trinh ty ngimg dét.
4.3.2.2. Xir ly gap doi véi sw cd ngat dién cao ap
Pau tién phai md van phong xa 10 khi khoi.

Ngét khi than 10 cao, khong khi trg chay cua 10 khi khoi, dong van ngit

khi than vai ctra vao nghién trung toc.
4.3.2.3. Tat lira miéng dot

Pay la do ap am cua khoang 10 qué 16n hoac do nhiét d6 khoang 10 qua

thap; khi hién tuong nay phat sinh can lap tic théng béo cho phong thao tac tao
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bot dé dirng nghién, ddng thoi dong hét khi than 16 cao, mé van phong xa khi

khoi, sau mot khoang thoi gian hat khdng, méi tiép tuc khoi phuc dbt.
4.3.2.4. Chay no khi than

Khi gip phai tinh huéng né khi than, phai lap tac théng béo véi phong
thao tac tao bot dé ding nghién khan cap, dong thoi dong toan bo van khi than,
ma& van phong xa 10 khi khoi, va bao cao véi phan xuong va nha may, kiém tra
va phan tich nguyén nhan gay no, dong thoi sir dung cac bién phap twong tng

xong mai duoc khoi phuc lai san XU4t binh thuong.

4.3.3. Nhirng diéu can chay
MJi ca phai xa nudc mot lan cho khi than 10 cao, tranh d¢é ham lwong

nudce trong khi than 16n anh huong dén viéc dot.

Phai dinh ky kiém tra van khi than 10 cao, kiém tra co cau chap hanh xem

c6 hién tugng bi tudt ra khong.

Khi ding 10 phai 1am sach miéng tap chat trong miéng d6t va trong duong

6ng khi than, dé tranh viéc bj tac dan dén tat lwa.

Nghiém tdc chap hanh coéng tac kiém tra tung diém, sira chita d6i véi
mang duong 6ng cta hé thong khi than, dong thoi xay dung ho so ghi chép viéc

kiém tra timg diém, phét hién ro ri phai kip thoi xt ly va bao céo vai cap trén.

Khi diém hoa, trudc tién phai diém hoa, sau d6 méi cap khi than, tién
hanh theo nguyén tic tir tir ting dan luong khi than; Néu lua tat, phai lap tuc
dong van khi than, kiém tra rd nguyén nhan, dong thoi sau khi xa sach thé khi

hdn hop trong 10, mai tiép tuc diém hoa lai theo dung trinh tu quy dinh.

Khi vao 1am viéc tai khu vuc khi than, bat budc phai c6 2 ngudi tro 1én
cuing tién hanh, khi xir 1y su ¢é khi than hoac tac nghiép ma c6 khi than, thi bt

budc phai deo mat na phong doc.
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Khi quan sat ngon lra cua 10 khi khoi phai gitt mot khoang céch thich

hop, tranh lra phut nguoc vao nguoi.

Nghiém cim & lai tai khu vue khi than nhu 10 khi khoi va hé thng mang

éng khi than...
4.4. Quy trinh thao tac tao bét

4.4.1. Tinh niing thiét bj chi yéu ( lwgc bo)

4.4.2. Thao tac san xuat
4.4.2.1. Kiém tra, xac nhan trudc khi thao tac tao bot

M ctra kiém tra cia may nghién, kiém tra xem trén tim chan bot hoi
trong may nghién co tap chat hay khong, budng gi6 ¢ thong sudt khong, lwong

than trén mam nghién la 200~300kg (tam dit).
Kiém tra xem van trén may cap than c6 mo hay khéng.

Kiém tra mat bich, mé phun, tim ép mo phun ctia phan doan mam nghién

xem ¢ tt hay khong.
Kiém tra van hé théng khi Nito c6 linh hoat hay khdng.

Kiém tra cac van cta hé thong tao bot xem ¢ & vi tri binh thuong hay

khong.

Dién vao bang xac nhan an toan khai dong may nghién.
4.4.2.2. Trinh ty thao tac

Xéc dinh théng sé thao tac

Nhiét do cira vao may nghién : 250~350°C ( tam dat )

Nhiét do cira ra may nghién : 80~90°C ( tam dit )

82



Luong gid: 25000 m®,h (tam dit )

Chénh ap bit kin : >2000pa ( tam dat )

Ton that tré luc tdi vai » 1500pa
4.4.2.2.2. Thao tac tao bot

Truéc 2 tiéng, can ct theo trinh tu khoi dong quat gié dé khoi dong quat

gio xa chinh ( dong van ctra vao cua quat gio ).

Truéc 30 phit, khai dong bom lam mat, tram dau lodng, quat gié bit kin,

tdi vai dua vao st dung, déng thoi xac nhan binh thuong.
Trude 20 phut, d6t 10 khi khoi.

Thong béo 16 khi khai cap gio, diéu tiét do mo cia van cira Vao quat Xa

gi6 chinh dén khoang 40%, mé hoan toan van gié nguoi dé tién hanh nghién am.

Khi luu lwong gié mot 1an > 25000m* h, nhiét do cira vao may nghién

dat dén 200 °C( tam dit)

Nang cao d6 md van ctra vao quat gid thai bot chinh dén khoang 60% |
sau khi khoi dong nghién 5~10s thi khai dong may cap than dé cap than, dong
thoi luong than cap khong nho hon 10 tan, thong qua dong dién may nghién
phan doan than nguyén dé nghién vao, dong van gioé ngudi tron lan, thong béo 10
khi khoi tang thém lugng khi than.

Can ctr vao thong sb gian 6 dong ho do ti 1& gié va khi than dé diéu tiét
lwong khi than va lwong gi6 lan 1, diéu tiét cac thong sé dé on dinh nhiét d6 cira
ra may nghién, tién hanh thao tac nghién than, truéc khi nhiét do cta ra may

nghién khoi phuc dén gia trj dat thi khong dugc ting thém lugng than cap.
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4.4.2.2.3. Thao tac dirng nghién
Thong bao vai 10 khi khéi giam bét lugng khi than 10 cao.

Phan doan giam bét luong than cip ( mdi lan 10%), dén gia tri thap nhat
8t/h (tam dat ), dong thoi diéu tiét do mo van diéu tiét gid ngudi tron 1an 1, mo
van gié nguoi tron 1an 2, giam bét lugng khi than va nhiét do khi khéi, doi nhiét
d6 dau ra bo phan ly <80°C, dirng may cap than, kéo dai thoi gian 5~10 gidy thi

ding may.

Mg van phong xa khi khoi, dong chat van khi khéi cira ra may nghién, tur

tir giam bét lwong khong khi tro chay khi than, 10 khi khoi 1 10.

Thoi gian ding nghién vuot qué 4 tiéng, bat budc dirng quat xa gié kin va
quat bit kin. Trong d6 thao tac theo thar tu 1a : dung quat xa bot trude, sau do

dung quat bit Kin.

4.4.2.2.4. Thao tac dirng nghién khan cap
Thao tac dirng nghién khan cap 1a thao tac trong trang théi co su co.
Lap térc dirng may nghién va ding may cap than.

M& nap khi N, cho hé théng may nghién , mé van phdng xa 10 khi khoi,

dong van khi khéi vao nghién.
Pong van diéu tiét quat gié xa bot, ngat khi than va khong khi tro chay.
Kiém tra thiét bi va tim nguyén nhan.

4.4.3. Sw ¢ va xir Iy sw co

4.4.3.1. Boongke than nguyén khéng xuong than

Str dung sung khéng khi hoac nhan céng choc.
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4.4.3.2. Nhiét d§ dau ra may nghién qué thap
Ha thap luong than cap.
Kiém tra lai hé thng théng gio.
Tién hanh thay déng hd hoic stra chira.
4.4.3.3. Nhiét d§ dau ra may nghién qua cao
Diéu tra rd nguy@n nhan chu yéu, dimg may dé xi 1y.
Tién hanh thay d6ng ho hoc sira chira .

Dung quat gio xa chinh, dung 10 khi khoéi, dong van khi khoi, nap khi
Nito.

4.4.3.4. Chénh léch ap dau vao ra cia may nghién than qua cao > 5Kpa
(tam dat)

Luong than cap giam thap, kiém tra lugng than cap cia may cap than.
Diéu chinh trang thai dong tinh caa bd phan ly.

Lam sach dau do &p luc.

Durng may cap than, khi nghiém trong dirng may xi 1y.

4.4.3.5. Chénh léch &p lwe diu vao ra ciia may nghién than qua thap ( Tam
diat <5Kpa)

Tang thém luong than cap.
Kiém tra hé thong thong gié hoac 1am sach dau do ap luc.

Tang thém luong gio.
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4.4.3.6. Méay nghién than qua phu tai
Lap tirc giam bét lwgng than cap hodc ding cap than.
Kiém tra hé thdng c6 bi ro gié khong.
4.4.3.7. Xir ly khan cap ngit dién cao 4p
Dirng may cap than
M¢ van Nito cia may nghién.

M& van gié nguéi, quan sat tinh hinh ma déng van buém khi khoi dau vao

ciia may nghieén.

Vin cau dao khai dong quat bit kin, quat xa chinh, may nghién than dén

vi trf “dimg”.
Pong van dau vao quat xa chinh.
4.4.3.8. Xir ly sau khi tui vai bi chay

Dung may cap than va nghién trung toc, dong hoan toan van gié ngudi,
cit doan van buém 10 khi khoi, dong chat hoic ngat ctra ndi véi boongke than
bot.

M toan bo van quét thoi N, tir may nghién dén hé thong tdi vai.

Pong van diéu tiét dau vao quat xa bot dén khoang 10%, dé duy tri ap luc

am nhét dinh caa hé théng, phong tranh lira phut nguoc lai.

Sau khi dap lua, hat hét khéi thira, dirng quat gi6 xa bot va dirng quét thoi
khi Nito.

Khi nhiét ¢6 khoéng giam, nghiém cam ma ctra kiém tra, c6 thé xa nuéc

than thung dé giam nhiét do.

86



4.4.3.9. Xir ly hién tweng quat xa bot dot nhién dirng trong qua trinh tao bot

Trong qué trinh tao bot, bat ké nguyén nhan nao 1am cho quat xa bot dot
ngot dirng, bat budc trude tién ngat khi khoi, md van khi Nito may nghién, mo
hét van gi6 nguoi, dirng may cap than, dé phong nhiét do caa hé thong dot nhién

tang cao dan dén nd than bot hoic boc chay tui bdc vai.
4.4.3.10. Xir ly viéc tram dau lodng dirng ddt ngot

Trong qué trinh tao bot, khi tram dau lodng d6t nhién ding may, phai lap
tic tim nguoi kiém tra tién hanh xir 1y, dong thoi quan sét ti mi nhiét do dau,
néu trong vong 3 phat khdng thé dua vao str dung binh thuong, thi can ctr theo

phuong thirc ding nghién khan cap dé xu ly.

4.4.4. Nhitng van dé can chay
Hé thong may nghién dang trong qua trinh van hanh, can quan séat chénh
ap,vi tri dau tram dau lodng c6 binh thuong khdng; Quan séat nhiét do, vi tri dau

hom dau cia may giam tdc c6 binh thuong khéng.
Bat ky Itc nao ciing phai kiém tra cira may nghién, ctra thuing xa xi xem
c6 ro gio khoéng.

May cap than trong qua trinh van hanh phai thuong xuyén phai kiém tra
tinh trang chay léch bang tai, con lan co6 phai bi ket than khong, dong thoi can cir

theo tinh hinh thyc té ma diéu chinh léch hoic dirng may.

Thing xa xi ¢t 1 dén 2 tiéng lam sach 1 Ian, khi bat ¢au nghién hay dirng

nghién bat budc phai kiém tra thing xa xi.

May nghién trong khi van hanh néu bi ding than hoic cé cuc sat vao
nghién hoic luong cap than qué Ion phat sinh chan dong vuot qué 30 gidy, phai

lap tuc ding may.
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Khi khai dong may nghién va quat, phai gat nhanh mot lan dé cau dao
thao tac vao vi tri, duy tri sau 1 gidy thi cd thé buéng tay ra, khoang cach gitra
thoi gian ding nghién va khai dong lai nghién > 1 tiéng. Khoang céch thoi gian

dong cau dao > 30 phut ( ting thém thoi gian nghién 4m).

Thudng xuyén kiém tra budng gié 1an 1, néu gap phai su ¢ ding nghién
khan cap, bat buoc phai kiém tra budng gio lan 1, dong thoi dung co cau quay

tay dé chuyén than tich tu than trong budng gi6 lan 1 dén thing xa xi.

Khi str dung co cau tay quay, truc nghién bat budc phai ¢ trang thai khdng

c6 phu tai, nhiét 6 6 truc < 50°C.

Trong khi tao bot, ludn phai giam sét ti 1& than nguy@n, néu ti 1& phdi vuot
qua pham vi gia tri quy dinh, phai kip thoi diéu chinh tham s6 tao bot va kip thoi

thong bao vai bén du trix va van chuyén than nguyén dé diéu tiét ti I& phdi than.

Ham luong CO boongke than bot >5000ppm, mé van théng thoi N,
boongke bot, duy tri khong khi tro hoa khong gian phan trén boongke bot.

Thiét bi trong qua trinh van hanh, nghiém cam tién hanh quét don, thao
roi va kiém tra, tat ca cac 16 nguoi bat bugc phai  trang thai dong kin, khong

duogc tuy y mo.

Thoi gian dirng nghién, can phai loai bo hét cac tap chat con tich tu lai ¢

c4c Vi tri bén trong may nghién, phong tranh tiém an hoa hoan.

Trudc khi Kiém tra dua vao nghién, bat bugc phai xac nhan van khi Nito
théng vao may nghién dong chit, ngudn dién dong co dién da ngat tin cay, dong

kin van gi6 nong, dong kin ctra ra may cap than .

Khi vao than thing tdi vai, bat budc phai cuing voi nhan vién tao bot xéac
nhan va xac dinh ndng do 0,, dong kin van khi N, mé 16 ngudi, sau 30 phdt tién

hanh trao d6i khdng khi thi tién hanh tac nghiép.
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4 5. Quy trinh thao tac phun than

4.5.1. Lwoc bot

4.5.2. Thao tac san xuat

4.5.2.1. Xac nhan kiém tra trwéc khi phun théi
Kiém tra ap luc cac bao khi c6 dat tidu chuan phun thoi khong.
X&c nhan boongke than bot co day than bot.

Kiém tra xac nhan van bing tay cua duong éng phun théi & vi tri binh

thuong.

Lién hé véi cong nhan cam sing, x4c nhan 16 cao day du diéu kién phun
thoi.

4.5.2.2. Quy dinh thao tac

Pit 4p luc thung, diéu chinh lwong gid; cap gio trude, cap than sau; khi

dao thung thi ghép trudc, tan sau.
4.5.2.3. Tham s thao tac

Luong gié 1an 2 phun théi 100~300m°,”h ( tam dit ), binh thuong la
120m®,/h.

Ap lyc phun théi 0.3~0.4Mpa, cao nhat<0.6Mpa.

4.5.2.4. Thao tac nap bot

Xéc nhan dong kin van xudng than, md van phong xa thang phun thoi (
mé gian doan : mo - ding — mé ) dén khi ap luc thung bang 0, mé van chuéng,
m& van budm tién hanh nap than bot, xem tinh trang xudng bot dé dong hoac

Mo van luu hda boongke than bot.
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Khi trong lwong than bot dat dén gia tri yéu cau (4), déng van buém, dong
van chudng, dong van phong xa, md van luu héa, md van xung ap dé xung ap

dén ap luc can thiét, doi thung phun thdi.
4.5.2.5. Thao tac phun thoi

Mé van bd sung khi, théng gié quét thoi tuyén van cap than van ngat

nhanh, xac nhan dudng dng thong sudt.

Khi c6 tin hiéu mé cua van bo sung khi va van ngit nhanh van chuyén

than thi m¢ van ra than.
Diéu tiét luong gid, ap luc thung, diéu tiét lvgng phun thoi.
4.5.2.6. Thao tac dao thung

Néu khi trong lugng bot thung phun A <0.5t, thi ghép thung phun thoi B

vao phun thdi.

Mg van bo sung khi thing B, mé van ngat nhanh thung B, doi sau khi xéac
nhan ¢d tin hiéu m& caa van giod lan hai thing B va van cét doan téc d6 nhanh

thi mo van ra than thung B.

Dong van luu hoa,van tdng ap thung A, dong van ra than thung A, dong

van ngat nhanh thing va van b sung khi.
4.5.2.7. Thao tac dirng than dirng gié
Néu ding than thoi gian ngan, dong chat van ra than 1a duoc.

Néu 10 cao ding than thoi gian dai, dong chat van ra gang, sau khi xéac
nhan sing than rat ra hoic cé thé ngimg gid, dong chit van ngat nhanh, dong

van bo sung khi, ding bd sung ap.

90



4.5.3. Sw co va xir Iy sw cd

4.5.3.1. Xir ly khan cap khi 4p luc khi nén qué thiap < 300Kpa, hoic dot

nhién dirng mat
Cin ctr theo trinh tu dung than tién hanh thao tac.
Pong thoi bao céo véi bén diéu do va trudng ca 10 cao dé ding than.
Dirng may nén khdng khi, kiém tra va xu 1y su ¢6 .
Sau khi xtr Iy su o, khoi dong lai trinh ty phun than.

4.5.3.2. Xir ly khi &p lwe khi Nito qua thap < 300 Kpa hoic dirng phun
Can ctr thep trinh tu ding than dé tién hanh thao tac.
Pong thoi bao céo véi bén diéu do va truong ca 10 cao dung than.
Kiém tra va loai bo su cé.
Sau khi loai bo su ¢, khai dong lai trinh ty phun than.

4.5.3.3. Xir ly nhiét d6 thang phun théi vuet qua gia tri quy dinh

Lién hé véi bén trudng ca 16 cao tang thém lugng phun thoi, nhanh chong
théi réng thang.

Néu nhu nhiét do thung vuot qua 100 °C, c6 thé dung phuong phap xa
nudc bén ngoai thung dé giam nhiét d6 xudng.

Doi sau khi bot than trong thing phun hét, tiép tuc nap Nito vao trong
thung dén gia tri nhat dinh (0.3~0.4mpa), va giit 4p mot luc, ddng thoi theo dbi
nhiét do boongke than bot.

Sau khi nhiét @6 thung, boongke bot binh thuong, khdi phuc lai phun

than.
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4.5.3.4. Xir ly khi nhiét do boongke than bt qua cao

Pong van duong 6ng than vao boongke than bot, ding cip liéu cho

boongke than bot.
Nap N, vao boongke than bét.

Pong thoi véi nhitng phuong phap xu ly ndi trén, kiém tra nhiét o cua ra
hé théng tao bot va nhiét do than thang ti vai c6 qua cao khdng, néu khéng,

dirng may khan cap, xu ly nap Nito.

DPoi sau khi nhiét do boongke than bot binh thuong thi ngtng nap khi N.
4.5.4. Nhirng viéc can chay
4.5.4.1. Nhirng viéc can cha y khi thao tac

Cong nhan thao tac phun thdi can nghiém tdc theo ddi tham sé thao tac
phun thdi, phét hién ap luc khong binh thuong phai kip thoi lién hé vai cong

nhan cam sing.

Sau khi nhan dugc thdng bao cua 10 cao vé ting giam lugng than, bét

budc sau khi xac nhan ciing bén 10 cao xong méi co thé diéu tiét.

Khi phun than vao 16 cao, ap luc trudc bo phan phdi phai 16n hon ap luc

gi6 ndng 0.05mpa, néu khong thi phai dirng phun thoi.

Khi 16 cao khan cap giam gi6 &p luc gi6 < 50 kpa, lap tic ding phun than,

dong thoi lién hé cing véi bén 16 cao.
4.5.4.2. Nhirng viéc can chu y khi thao tac may tinh

Nhan vién thao tac nhat dinh phai nghiém chinh thao tac theo quy trinh

thao tac, khong cho phép c6 bat ky thao tac nao nam ngoai yéu cau thao tac.
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Néu chua duoc sy ddng y cua nhan vién ki thuat céng trinh cé lién quan,

thi khong duoc tly ¥ khoi dong, tat may tinh va cac thiét bi phu trg khéc.

Ngoai cac phan mém cua hé théng, nghiém cam chay bat ky phan mém

nao khac trén may tinh.

Do thao tac sai hoic nhitng nguy@n nhan khac 1am cho hé théng caa may
tinh xuét hién sy ¢, khi nhan vién thao tac khong hiéu noi dung hién thi trén
man hinh, thi khong duoc tuy y thao tac, phai lap tac théng bao véi nhan vién

lién quan dé tién hanh xir Iy.
4.5.4.3. Nhirng diéu can ch( y khi bao dwéng thiét bi

Bat cir lic nao ciling phai tién hanh kiém tra thiét bi phun thoi, néu phat
hién thang phun théi hoic duong dng c6 hién tuong rd bot hodc rd gié phai kip

thoi lién hé dé xu ly.
Tién hanh xa nudc dinh di véi cac bao khi phun thoi .
Néu phat hién phan néi mém bi hong phai kip thoi xir 1y.

Mai ca bat budc phai 1am sach bo loc phun théi 1 lan, truéc khi 1am sach

bat budc phai mé van xa ap, xa hét phan &p con lai.
4.5.4.4. Nhirng van dé can chu y khac

Trong diéu kién binh thuong, khong duoc diéu chinh lwgng gié phun thoi

xudng dudi mac quy dinh.

Trong qué trinh phun thoi, khi 1am sach b loc khong dugc tac nghiép c6
ap.

Trong qua trinh thao tac, ap luc cta thung khong duogc vuot qua 0.6Mpa.
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Khi trong thing hoic trong duong dng cé &p luc, nghiém cam tién hanh

bat ky céng viéc stra chira hoac van chat nao.

Khi m& 16 ngudi vao hoic 16 kiém tu, khong duoc thao roi ting dc vit ra,
tat ca bulong trén tam 15 déu phai thdo long nhung khong duoc thao roi, sau d6
g6 nhe vao tim nip, dé sau khi long rdéi mai cé thé thao roi bulong, ngudi ding

sang mot bén dé bo 16 ngudi ra hoac kiém tra nap 19.

Tuén tha nghiém ngat quy dinh vé viéc phong chay, phong no, noi san

xuat nghiém cam hat thudc.
4.6. Quy trinh thao tac cam
4.6.1. Thao tac san xuat

4.6.1.1. Kiém tra trwéc khi cam sting

Kiém tra cac van hé théng sting phun c6 st dung linh hoat khong.

Chuan bi cdng cu can thiét khi cam sung xong, diéu chinh tét do dai sung

cam, goc do cua kep.

Lién hé véi cdng nhan phun thoéi dé cap gié phun thoi dén bo phan phéi,
van tam thong cta b phan phdi dan dén 6ng nhanh phun thoi, cap gié dén van

tam thong trudc sung.
Kiém tra 6ng gid, cira gid cua sung cam xem cd sach khong.

4.6.1.2. Trinh ty thao tac
4.6.1.2.1. Thao tac cam suing

Nguoi diing sang mot bén nhanh chéng cam sting phun mot cach chinh

xéac vao duong dng giod, ddng thoi ¢ dinh tét.

Trudc tién mé van tam théng, dong thoi mé van sau sing.
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Kiém tra sing phun chinh vi tri , ndi véi 6ng nhanh stng phun.

Lién hé vai cdng nhan phun théi mé van ra than, bt dau phun than.
4.6.1.2.2. Thao tac rat sung dirng phun than

Théng bao vai céng nhan phun théi dé dong van ra than

Bén canh chd nguoi ding, dung kep xoay kim dng, dé rat sing ra khoi
mét gio.
Pong van tam thong, dong van sau sung dong thoi ma van phong xa, sau

d6 dong van tam théng bo phan phéi, dong dng nhénh.

4.6.1.2.3. Céng nhan cam sung phai lién tuc lién hé véi cong nhan thao tac

phun théi, duy tri phun than binh thwong
4.6.2. Bao dudng thiét bi

Cong nhan phun thoi can kién tri ché do kiém tra 30 phat va trude sau khi
ra gang ra xi, phat hién kep hoac bulong cua van bi long, phai lap tuc xu ly,

dong than khéng thang, phai kip thai chinh sting phun.

Néu nhu dudng 6ng gi6 10 cao chuyén sang mau hong, duong dng gi6 bi
rd gid, phai kiém tra can than chd bi nong d6 pham vi ¢6 16n hay hién tuong ro

gi6 c6 nghiém trong khong, dong thoi phai lam tot viec ghi chép chi tiét.

Khi duong ong gié mai lap dat van, phai kiém tra van ¢ hop céch khéng,

lap dat phai viing chac.

Khi kiém tra, phai dang véi thiét bi hién truong va hoan canh céng viéc,

d6i voi dudng 6ng gié va sting phun phai tién hanh kiém tra toan dién.

Sau khi ra gang ra xi xong, phai tién hanh kiém tra trong diém ddi voi

sting phun bén canh 15 gang xi.
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Tam kinh nho caa mat gié phun than khdng sang, phai kip thoi thay thé.
4.6.3. Nhitng viéc can cha y

Khi cam, nhé sing va xir Iy sung phun, khong duoc ding ddi dién thang

vé6i 16 phun thdi, mat gié, ma phai mang mat na chup.

Néu duong 6ng gid 10 cao chuyén sang hong va mat gi6 bi hong, phai 1ap

tic dimg phun, dong thoi bao cao véi 10 cao.

Nghiém cidm dung khi oxy dé thdi sach stng phun va duong ng phun
thoi.

Khi quan sat tinh trang phun than mit gi6, nhat loat phai ding kinh quan

sat.
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KET LUAN

Sau thoi gian nghién ciru va tim hiéu ciing v6i sy hudng dan nhiét tinh cua
thay gido Th.s Nguyén Poan Phong, cac thiy c¢o gido b mén, cac anh ki su ctia
cong ty CPCN MED em d3 hoang thanh db 4n t6t nghiép ctia minh va giai quyét

duoc cac van deé:

- Gi6i thiéu céc trang thiét bj va cac quy trinh cong nghé cuia nha méay gang
thép

- Gidi thiéu céc trang thiét bi va quy trinh c6ng nghé tram phun than

- Di sau lap trinh PLC S7-300 cho hé thong tram phun than

- Quy trinh van hanh va khai thac tram phun than

Qua d6 an di gitp em hiéu biét thém vé quy trinh cong nghé tram phun than
va mot sb trang thiét bi hién dai cia hé théng. Vi thoi gian lam tt nghiép con
han hep va trinh d6 cia em con han ché 1én d6 4n ciia em con nhiéu thiéu sot.
Em rat mong nhan duoc sy dong gop v kién cua cac thay cd giéo va cac ban dé do

an cua em duoc hoan thién hon.
Em xin chan thanh cam on !

Hai Phong, ngay...thang...nam 2013

Lé Hitu Cuong
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