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TRONG NHA MAY TUYEN KHOANG

CANH CHI THANH, PANG VAN NAM, TRAN VAN LUNG,
NONG THI OANH, NGUYEN THUY DUONG
Truong Dai hoc Mo - Dia chat

Tom tit: Viéc danh gid hiéu qua lam viéc cia céc thiét bj tuyén than dya theo tiéu chuan
Viét Nam TCVN 6256:2007 (twong dwong véi tiéu chuan quac té 1SO 923:2000). Tuy nhién,
quy trinh tinh toan, kiém tra theo tiéu chudn nay rat phizc tap, mat rat nhiéu thoi gian do
khoi liwong dir lieu phdi xi Iy rat lén. Trong thic té hién nay, cong viéc nay van do cac
chuyén gia thyc hién bang phirong phdp thii cong. Bai bao néu nhaiing két qua nghién ciru
xay dung phan mém danh gid hiéu qua lam viéc cia cac thiét bj tuyén trong lyc trong nha
may tuyén khoang. Phan mém da dwoc chay thir nghiém bang cac bé diz lidu thuc té. Két
qua cho thdy tinh ding déan va dat @6 chinh xac cao. Viéc sir dung phan mém da dem lai
hiéu qua dang ké vé mat thoi gian va cong sic tinh toan.

1. Mé dau

Tai cac nha may tuyén khoang hién nay,
y&u cau danh gia hiéu qua lam viéc cua cac thiét
bi trong mot day chuyén san xuat 1a viéc lam
thudng xuyén va bat bugc. Viéc danh gia hiéu
qua cua thiét bi tuyén nhim dam bao cho day
chuyén san xuat hoat dong lién tuc, khong bi
gian doan, dam bao dugc niang sudt nha may
theo ké hoach san xuat; 1a co s& dé Ién ké hoach
stra chira, mua sim vat tu thiét bi... Vi vay, sau
thoi gian dinh Ky, cac nha may, xudng tuyén lai
phai tién hanh kiém tra, danh gia hiéu qua hoat
dong cua céc thiét bi trong day chuyén san xuat
caa minh.

Hién nay, viéc danh gia hiéu qua lam viéc
cua cé4c thiét bi tuyén dua vao tiéu chuan Viét
Nam TCVN 6256:2007 (twong duong voi tiéu
chuan quéc té 1ISO 923:2000). Tiéu chuan nay
quy dinh céc nguyén tic co ban dé biéu thi hiéu
qua hoat dong cua nha may tuyén than, cac ky
hiéu tiéu chuan, cac hé sé va cac cong thuc
duoc sir dung va dé ra cach thuc biéu thi cac sb
lieu thi nghiém bing bang biéu va db thi. Tuy
nhién, quy trinh tinh toan, kiém tra theo tiéu
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chuan nay rat phtc tap, mat rat nhiéu thoi gian
do khéi luong dit liéu phai xir ly rat 16n. Ngoai
ra, nhiéu cong doan doi hoi cac két qua tinh
toan phai c6 d6 chinh xé4c cao. Trong thuc té
hién nay, cdng viéc nay do cac chuyén gia thuc
hién va van lam bang phuong phéap thu cong.
Trong nuéc va trén thé gisi chua co cong trinh
ung dung cdng nghé thong tin nao dé cap va
giai quyét van dé nay. Vi vay, Xuat phat tir nhu
cau thyc té tai mot sb nha may, xudng tuyén
than thugc khu vuc Quang Ninh, viéc nghién
ctru xay dung mot phan mém dé giai quyét bai
toan danh gia hiéu qua lam viéc cua cac thiét bi
tuyén la rat can thiét. Duci day, chling t6i xin
trinh bay tom tat ‘nhang két qua nghién ctu dé
xay dung phan mem nay.
2. Xac dinh yéu ciu cia phan mém

Phan mém xay dyng can phai c6 nhing
chuac nang Can thlet hop ly, dap tng duoc
nhitng yéu cau ca vé mat tinh toan 1an giao dién
ngudi ding va phai dua ra duoc nhitng két qua
dung din, chinh xé4c. Giao dién can dugc thiét
ké than thién, hop ly va thuan loi cho ngudi st
dung.



3. Céch tiép cén, phwong phap nghién ciru va
pham vi nghién ciru

Dé thuc hién duoc dé tai, can sir dung cach
tiép can 1a nghién ctu ly thuyét [1], timg budc,
timg cong doan cu thé duoc quy dinh trong
TCVN 6256:2007 [2], dong thoi két hop voi
thuc hién bai toan dénh gia higu suat thiét bi
tuyén biang phuong phap thu cong. Sau d6
chuyén md hinh nghién ctu ly thuyét sang mo
hinh toén hoc va tim thuat toan dé xay dung
phan mém giai quyét bai toan tu dong bang may
tinh.

Pham vi nghién ctu cua dé tai 12 bam sat
theo tiéu chuan québc gia cua Viét Nam TCVN
6256:2007 trong viéc danh gia hiéu suét cua
mot sb loai thiét bi tuyén duoc ap dung cho céc
loai thiét bi tuyén than c6 su dung khéi luong
riéng tuong dwong nhu déc tinh chinh dé phan
tuyén, bao gém:

e May tuyén huyén phi ning;

e May ling;

e CAac may tuyén khac.

4. Nhirng ndi dung chinh va két qua nghién
cuu

4.1. Xay dung quy trinh danh gid hié¢u qud cria
cac thiét b tuyén theo TCVN 6256:2007

Pé xay dung duoc phan mém danh gia hiéu
qua lam viéc cua mét sb thiét bi tuyén trong luc
trong cac nha may tuyén khoang, can phai xay
dung duogc quy trinh thuc hién, cac cong thac
tinh todn va phuong phap xac dinh cac thong
s6. Ngoai ra, ciing can xac dinh dir liéu dau vao,
dau ra cua ting cong doan, tirng qua trinh cu
thé. Trén co s& d6 s& nghién ciru dé chuyén quy
trinh nay sang giai quyét bang may tinh.

Trong xudng tuyén than, ngudi ta thuong
st dung cach danh gia hiéu qua tuyén than theo
hai chi tiéu: do léch duong cong phan phbi Epm
va sai s6 co gidi |, cing véi hiéu suat thu hoi
than sach m [1]. Hai chi tiéu nay da duoc quéc
té tidu chuan hoa (ISO 561-1989 E). Dudi day
la quy trinh danh gia hiéu qua tuyén than theo
hai chi tiéu do.

4.1.1. Chuan bi dit liéu dau vao

Dit liéu dau vao hé théng dé phuc vu cho
viéc danh gia hiéu qua 1am viéc ciia mot s thiét
bi tuyén trong luc trong cac nha may tuyén than
bao gom:

- Théng tin chung:

+ Tén nha may;

+ Ngay thu nghiém;

- Chi tiét thur:

+ Phan tich ¢& hat than (mm);

+ Co hat Cap liéu cho nha may (mm);

+ Loai thlet bi tuyen

+ Ning sudt (tin/gio);

+ Via dugc xu ly;

+ Chu ky thu;

+ Thoi gian ngirng may;;

+ Thoi gian thu tai;

- Khéi luong:

+ S6 san pham: 2 san pham (than sach, da
thai); 3 san pham (than sach, trung gian, d4
thai);

+ Phén tich c& hat than nguyén khai dua
tuyén va cac san pham;

+ Thu hoach va do tro cua céc san pham
(g véi cac cap ty trong tuong tng.

4.1.2. Quy trinh danh gia

Sau khi khao sat thyc té va nghién ctu tai
liéu ([1], [2]), chung t6i da xay dung dugc quy
trinh danh gia hiéu qua tuyén than bao gdm cic
budc chinh sau:

1. Tinh toan phan phdi theo khdi lwong céc
san pham va than cap liéu;

2. Xac dinh vat liéu chia dung (100% trur
vat liéu chia sai);

3. Tinh toan do tro cua céc san pham va
than cap liéu;

4. Tong hop thong s0 than cap liéu va tinh
toan lity tich phan néi, phan chim;

5. Xay dung dd thi va xac dinh cac thong )
trén db thi:

a) b6 thi duong cong phan phdi;

b) Xay dung db thi thé hién sai s6 do tro va
hiéu suat thu hoi;

¢) Xay dung biéu do vat liéu chia ding tai
ty trong cao va thap.

4.1.3. Xur Iy két qua danh gid va xdc dinh hiéu
qud lam viéc ciia thiét bi

Dua vao chi tiéu do léch duong cong phén
phdi E va sai sb co gidi |, két hop véi hiéu suat
thu hoi than sach thu duoc tir két qua cac budc
tinh toan trén, s& tién hanh danh gia hiéu qua
lam viéc cua céc thiét bj tuyén trong luc tham
gia vao qué trinh tuyén.
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4.2. Xay dung c4c chirc nang ciia phan mém
Nhitng cdng viéc chinh caa bai toan danh
gid hiéu qua lam viéc cua céc thiét bj tuyén
trong luc trong nha may tuyén khoang noi trén
da duoc cu thé hdéa bang nhitng chirc ning
chinh ma phian mém can thyc hién. Dé xay

dung duoc c4c chire ning cua phan mém, ching
toi st dung phuwong phap phén tich tu trén
xubng (Top-down) két hop véi cac ky thuat
gom nhom, tong hop tir cac chirc ning thanh
phan. Két qua, phan mém can cd nhiing chuc
ning chinh dugc trinh bay trén so do hinh 1.
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Hinh 1. Biéu do phan cdp chic nang cua phan mém
4.3. Xay dung quy trinh theec hién bai toan bang may tinh
Viéc tim kiém giai thuat va xay dung quy trinh thuc hién bang may tinh cac budc chinh cua bai
toan phai tuan tha chat ché theo trinh ty cac budc nhu da chi ra trong quy trinh danh gia hiéu suat
c4c thiét bj (TCVN 6256:2007) [2]. Theo do, dit liéu két qua thyuc hién caa budc trude s& 1a dir liu
dau vao cua budc tiép theo. C6 thé md ta quy trinh thuc hién cac budc d6 mot cach truc quan nhu
trén so d6 khéi sau (hinh 2).
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4.4. Thiét ké co sé di# liéu ciia phan mém

Viéc thiét ké co so dir lieu cho phan mém
théng qua viéc xay dung md hinh thuc thé lién két
E-R (Entity-Relationship) [3]. Pay 1a mét cong cu
uu viét thuong duge dung dé cau tric hod di liéu
va thé hién céach t6 chuc dir liéu cua hé thdng.
Theo m6 hinh nay, cac thong tin duoc quy vé cac
ddi tuong goi 1a thuc thé (Entity). Tinh chét cua
cac thyc thé duoc ma ta béi cac thugce tinh va gitra
cac thuc thé duoc thé hién qua céc quan hé
(Relationship). Khi do, so d6 tong thé gom toan
bo cac thyuc thé cua hé thong va méi quan hé giiia
ching sé& cho ta buc tranh toan canh vé co sé dit
ligu ciia phan mém. M6 hinh thyc thé lién két cia
hé thong duoc mo ta nhu trén hinh 3.

Pé cu thé hda mo hinh trén can sir dung mot
hé quan tri co s¢ dir liéu. Can ctr vao quy mo cta
bai toan va nhimng tinh nang uu viét caa Microsoft
SQL Server 2008, chung tdi dd chon nod dé xay
dung va quan tri co so dit liéu cho phan mém.

4.5. Thiét ké giao dign ciia phan mém

Viéc thiét ké giao dién cua phan mém phai
dam bao cac yéu cau nhu di néu & phan trén. S6
luong céc giao dién nguoi dung duoc thiét ké
trong phan mém kha Ion. Trong khudn khé bai
bao, khong thé trinh bay day du o day duoc, ma
chi md ta c6 tinh minh hoa giao dién chinh va
mot sé giao dién tinh toan cua phan mém nhu
trén cac hinh trong muc 4.6 dudi day.

4.6. Ldp trinh va chay kiém thiz phan mém
4.6.1. Lya chon méi trirong phat trién hé thong
va ngodn ng# lgp trinh

Do dic diém ngudi st dung phan mém la
nho 1, doc lap tai cic nha may tuyén hoic cac
co quan nghién cau, thiét ké, dao tao nhan luc
nganh tuyén khoang, nén lya chon méi trudng
phét trién hé thong ciia phan mém Ia trén hé diéu
hanh Windows cua cac may tinh ca nhan. Ngoai
ra, trén co so cac uu diém caa ngbn ng lap trinh
huéng doi twong, chiing t6i lya chon ngon ngit
lap trinh VB.NET dé xay dung phan mém.

4.6.2. Chay chwong trinh va kiém thir

Sau khi phan tich thiét ké hé théng va qua
trinh 1ap trinh hoan tat, phan mém can phai
duoc chay thir va kiém tra két qua. Voi mdi mot
chtic ning déu dugc chay kiém thir bang nhiéu
b6 dir lig¢u khac nhau (5 bg), trong do6 c¢6 bo dir
liu chuan va cac bo dir liéu trong thuc té cua
Cong ty Tuyén than Ctra Ong. Sau nhiéu lan
chay thtr va chinh sira, phan mém da chay 6n
dinh va két qua thu duoc 1a chinh xac, dap ng
duoc cac yéu cau dat ra. Két qua nhan duoc khi
chay thtr v6i bo dit liéu chuan duogc so sanh véi
két qua tinh mau duoc trinh bay trong TCVN
6256:2007 [2] va cac két qua tinh toan bang tha
cong do PGS.TS Tran Van Lung thuc hién tai
céc co so tuyen khoang khi tryc tiép tham gia
danh gia thiét bi. Tat ca cac két qua nay duoc
PGS.TS Tran Vian Lung, Bo mon Tuyen
khoang, Trudng Dai hoc M6 - Pia chit kiém tra
va khang dinh tinh chinh xac va ding dan cua
phan mém. Dudi day s& trinh bay mot s giao
dién va két qua chay chuong trinh véi nhiing
chirc nang chinh cta phan mém.
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5. Panh gia - Két luan

Phan mém lap ra di chay rat tot va c6 day
du nhirng tinh nang yéu cau cho mot phan mém
tng dung. Nhiing két qua chay chuong trinh da
thé hién duogc tinh dung din cua qué trinh phan
tich, thiét ké va xay dung thuat toan cua phan
mém. Phan mém di thuc hién duoc cac cong
viéc tinh toan chinh, hét sic phic tap va ning
nhoc cta qua trinh danh gia. Cac két qua tinh
toan dua ra rt dung din, chinh xac va theo
dung khuon dang thuong duoc lap. Phan mém
dugc thiét ké véi giao dién hoan toan bang tiéng
Viét, rat than thién, hop ly va thuan tién cho
ngudi st dung. Phan mém ciing da duoc kiém
chung bang nhitng sé liéu thuc té va da duoc
nhimg chuyén gia dau nganh cua Bo mon
Tuyen khoang, Truong Dai hoc Mo-bia chat
kiém chung va chap nhan. Phan mém s& tro
gitp dic lyc cho céc chuyén gia, k§ su trong
qua trinh danh gia; giam nhe dang ké vé suc lao
dong va thoi gian.

Tir két luan d3 néu trén, trong twong lai, c6
thé sir dung phan mém dé hd trg cho cac ki su
trong cong viéc danh gia hiéu suét lam viéc cua
céc thiét bi trong nha may tuyén khoéng. Ngoai
ra, phan mém ciing c6 thé duoc st dung trong
cong tac dao tao sinh vién nganh Tuyén khoang
Vé’Tin hoc Mo tai Truong Pai hoc Mo - Dia
chat.
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SUMMARY
Developing of a software for evaluating the efficiency of gravity separators
in mineral processing plants

Canh Chi Thanh, Dang Van Nam, Tran Van Lung,
Nong Thi Oanh, Nguyen Thuy Duong
Hanoi University of Mining and Geology

Evaluation of the efficiency of coal washing equipment according to Vietnam standards
TCVN 6256:2007 (equivalent to the international standards 1SO 923:2000) is too complicated in
terms of calculations. The process takes a lot of time due to a large volume of data to be processed.
In the current practice, this kind of work is carried out manually by the experts. The paper is to
present the results of the study on developing of a software for evaluating the efficiency of gravity
separators in mineral processing plants. The software has been tested by a number of test runs with
the real collected data. The results have shown the correctness and high accuracy. The software has
brought the significant efficiency in terms of time and labor consumed for the calculations.
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