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TOM TAT

Bai bao trinh bay két qua nghién ctru thiét ké, ché tao bo diéu khién tram tuyén than. Tram
tuyén than hoat dong theo nguyén ly tuyén trong long riéng, nham muc dich téch dé xit ra khéi than
va dong thoi phan loai than trung binh va than tinh. Chét luong va hiéu suét cda tram tuyén duoc
quyet dinh béi bé diéu khién trung tam, day la b phan tw d‘ong khéng ché toan bd qué trinh phan
tang vat liéu va diéu tiét xa liéu cda tram tuyen Diém méi cla noi dung nghién cteu la da dwa ra giai
phép loc nhiéu bang bé loc FIR véi ham cira sé chi¥ nhét ¢ bac cua bo loc phu hop. Két qué nghién
ctru dugc kiém tra bang mé phdng va ap dung thuc tién nén da thé hién tinh ding dan cua giai phap
dé xuat.

ABSTRACT

This paper gives the results of research and development of a control system for coal
preparation plant. The coal preparation plant (CPP) operates pursuant to the gravity separation
principle for washing coal of rock and simultaneously separating medium and fine coal. The quality
and productivity of a coal preparation plant depend on the central control system that automatically
controls the whole process of layering materials and regulating the output of preparation station. The
key idea in this research is to introduce a noise filter solution using FIR filter with rectangular window
function and a suitable filter’s order. The results that have been verified by simulation and actual
applications demonstrated the soundness of proposed solution.

dén ky ha xubng cia dong nudc (to-ts) 1a thoi

I. GIOI THIEU NP S e :
: gian phan tang chu yéu cua vat li€u. Trong qua

Tuyén than !:)é"mg may dai 1a qua trinh trinh phan tang, tang liéu dan dan xit chat. Ky

thuc hién phan tuyén vat liéu theo trong luong cubi ha xudng ciia dong nude (t,) 1a ky hit, loi
riéng khac nhau nho tac dung cia dong nudc dung nudc ha lam cho vat liéu hat nho phan
dao dong dang 1én va ha xudng. Két qua cia tang xen k&, dong thoi lam cho tang lidu xit
qué trinh dai 1a vat liéu c6 trong lugng riéng chit hon nita, tao diéu kién cho chu ky sau [1].
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Trong hé théng tuyén bang may dai thi
viéc x4c dinh do day tang liéu (DTL) dé dleu
khién x4 lidu co vai tro rat quan trong, no quyét
dinh dén chat luong va ning suat tuyén Hién
nay, viéc xac dinh tin hiéu DTL gdp rat nhiéu
khé khan, do tin hiéu DTL ¢6 nhiéu loai nhiéu
khac nhau: nhiéu do nguén dién, nhidu tan sb
tin hiéu ngoai biang, nhiéu do dao dong dao
dong co hoc cua song nude... Dé giam anh
hudng cua timg loai nhidu c6 thé c6 cac phuong
phap khac nhau. Trong néi dung thiét ké bo
diéu khién trung tim cho tram tuyén tac gia co
dua ra giai thuat khir nhidu dap ung dugc yéu
cau do do6 day tang liu.

Il. GIAI PHAP THIET KE

Bo diéu khién trung tdm cia may dai
duoc thiét ké trén cong nghé k¥ thuat $6, su
dung vi diéu khién manh két hop voi may tinh
PC dé phan tich, xtr Iy va diéu khién dugc chinh
xac. Thong qua cac thong s6 duoc thu thap va
xir Iy bang phan mém trén may tinh PC, nguoi
van hanh c6 thém duogc nhiéu thong tin dé cai
dat cac thong sb tan s6 va bién do dai cua may,
khi d6 bo diéu khién s& ty dong 6n dinh tan sb

va bién do dai. Bom
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Hinh 2. So' do cdu triic ciia hé thong diéu khién
Céc chic ning cia bo diéu khién trung
tam duoc thiét ké:

e Ty dong diéu khién theo luat logic cac van
gi6 dé on dinh tan so va bién d6 dai ciia may
theo tham so6 da cai dat.

e Tu dong xa li¢u

e Phan tich thong tin va gidm sat trén may tinh
PC

e Cho phép cai dit va nhé duge bon ché do
lam viéc khac nhau.
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e Hién thi cac tham s6 lam viéc
e (Canh bao va thong bao 1oi

e Co thé lua chon ché do xa liéu tu dong hodc
bang tay

I1l. THIET KE BQ XU LY TiN HIEU PO
LUONG

Tin hiéu d6 diy ting liéu dwoc thu tir
cam bién LVDT (Linear variable differential
transformer), sau khi qua b khuyéch dai vi sai
tin hiéu dua dén bo diéu khién trung tam. Tin
hiéu nay bj anh huéng rit 16n cta nhidu va can
phai xir 1y loc nhiéu, tin hiéu d6 diy tang liéu
c6 nghia nim trong dai tin tr 0,01Hz dén
0,25Hz. Trong dai tin nay thi thanh phan nhidu
do dao ddng co hoc ctia song nudc 1a 16n nhét
(tir 0,8Hz dén 1,5Hz). Dé loc nhidu tic gia dwa
ra giai phap 1a dung thuat toan loc s6 FIR
(Finite Impulse Response) voi bd loc thich hop
s€ loai bd dugc cac thong tin du thira cd trong
tin hi€u do Iuong va xac dinh dugc gia tri trung
binh cta d6 diy cua ting liéu. Ham truyén dat
ctia bd loc s FIR ¢6 dang trén mién anh z sau
day [2]:

1
H (z'l)z Y(Z ) = B(z"1)=b1+bzz"1+b32"2+...+bm+1z"m

(1.1)

Trong 1.1, x va y la tin hi€u vao va tin
hiéu ra cua bd loc. Chuyén sang dang phuong
trinh sai phan, gia tri tha k cia dau ra y(k)
chinh 13 tong cac gia tri qua khir cua dau vao,
dau ra, sau khi nhan v&i mot hé sd trong luong
nhét dinh ta ¢6 phuong trinh [3],[4]:

¥ () =bix(K) (k1) .+ By (k)
(1.2)

Phuong trinh (1.2) s& duoc cai dat trong
bd diéu khién trung tam.

B6 loc FIR c6 dap tng xung hitu han vi
vay dudi goc do hé théng didu khién rat 6n dinh
va duoc st dung kha phd bién. Bo loc co tac
dung 1am 1éch tuyén tinh pha cta tin hiéu vao
va thoi gian tré trung binh 1a T, = mT/2, T Ia
chu ky trich mau [4].

Viéc tinh toan va thiét k& bo loc sb chi con la
viéc di tim cac hé so cuia phuong trinh (1.2).
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Trong qua trinh khao sat va lya chon bd
loc FIR vé6i cac ham ctra sd khac nhau, tac gia
di tim ra duge bd loc FIR véi ham ctra s6 Chit
nhat ¢ bac ciia bd loc m = 90 1a phu hop nhat.
Véi tin hiéu DTL chon tan s lay miu 1a F =
100Hz, tan s6 gidi han 1a 0,005.F/2 = 0,25Hz,
thoi gian tré trung binh cua bd loc Ty =mT/2 =
0,45s. Hé s6, ham truyén dat va dap ung tin
hiéu cua bd loc FIR nhu sau:
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Hinh 3. Biéu dé hé sé ciia bé loc FIR

Harm truyen cua bo loc FIR
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Hinh 4. Pdc tinh truyén dat cua bo loc FIR

Ket qua loc dung cua so Chu nhat

Tin hieu truoc khi loc
+  Tin hieu sau khi loc

Time (s)

Hinh 5. Két qua mé phong tin hiéu khéng qua
loc va tin hiéu qua loc FIR

Sau khi cai dat cac thuat toan loc FIR cho
bo diéu khién va kiém nghiém két qua bang
thuc nghiém ta thu duoc két qua nhu hinh 6. B
loc d3 loc tét duoc cac tin hiéu nhidu nguén,
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nhiéu ngoai bang, nhiéu do dao dong co hoc
cua song nudc va thu duge tin hi¢u thuc cua do
day tang liéu.
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Hinh 6. Tin hiéu DTL khong loc va tin hiéu qua
loc FIR

IV. PHAN MEM GIAM SAT

Phan mém cho phép cai dit va giam sat
cac tham sb ctia hé thong tram tuyén than. Trén
giao dién ctia phan mo phong duge nguyén ly
lam viéc cua hé thong phan tuyen than bang
may dii thuy luc. Phin mém bao gom hai chirc
nang chinh: giam sat va cai dat tham s6, cu thé
nhu sau:

Chikc ning cai dgt tham sé:

- Cai dat tham s cho chu ky dii cua cac
khoang 1,2,3,4,5

- Cai dat tham so x4 liéu.
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Hinh 7. Giao dién chinh cua phan mém
Chirc nang giam sdt:
- Béo trang thai lam viéc cua céac van khi nén.

- Hanh trinh chuyén dong ctia hai ctra xa liéu.
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Hién thi gia tri do day tang da xit ciia doan I
va doan II.

Hién thi d0 mé cua ctra xa li€u doan I va
doan I1.

Hién thi d0 thi thoi gian cia tin hiéu do
luong.

V& do thi cac tin hiéu do luong

V. KET LUAN

Bo diéu khién tuyén than sau khi tng

dung tai Mo than Phin M& - Thai Nguyén da
cho dugc cac két qua nhu sau:

My da tuyén tot duoc cac loai than véi cac
d6 tro khac nhau cua than nguyén khai, do
tro 16n nhat c6 thé tuyén duoc 1én dén
50%.

Diéu chinh cac tham s6 cta chu ky ddi linh
hoat bang pham mém trén may tinh PC.

Do tin hiéu do day tang liéu duoc xir 1y loc
nhidu t6t nén hé théng xa licu duoc thuc
hién t6i wu hon, gbp phan nang cao chat
lwong va ning suat tuyén.

Néng coéng sudt cia mdy tuyén tr 70T/h
nén 80T/h.
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