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B KHAI THAC LO THIEN

Danh gia két qua no min thu nghiém va hoan
thién cac thong so khoan - no min cho cic mé
than vung Quang Ninh cua TKV

>> ThS. Lé Viét Phuong, ThS. Phi Trung Kién, TS. Lé Pirc Phuwong, ThS. Pham Xuén Trang
Cong ty CP Tu van dau tu md va cong nghiép - Vinacomin

Tém tit: Trong thang 12/2023, nhom thyc hién de tai ¢ Nghlen clru ning cao chét lugng
khoan - n6 min dam bdo giam thiéu chi phi boc dit da cho cac mo than 16 thién cia TKV”
cua Cong ty CP Tu van dau tu M6 va Cong nghi¢p - Vinacomin (VIMCC) da phdi hop Va1
cac can b k¥ thuat cua Cong ty CP Than Cao Son - TKV va Cong ty Cong nghlep Hoa chat
mo6 Cam Phad, tién hanh trién khai cong tac thu nghiém cac thong s0 khoan n6 min trén khai
truong mo than Cao Son. Két qua cho thay, gitra tinh toan va thur nghlem kha phu hop nhau.
Pé gop phan nang cao hiéu qué cho cac doanh nghiép khai thac cac mo than 16 thién vung
Quang Ninh, can nang chi tiéu thuoc no so v61 dinh mirc 2048/QD-TKYV, ngay 08/12/2020
cua TKV voi mang n6 tam glac déu va nap thude phan doan toan bai hoac két hop 1a hop 1y
nhat trong diéu kién cac mo than 19 thién ving Quang Ninh ctia TKV.

Abstract: In December 2023, the group carried out the project "Research on improving
the quality of drilling - blasting to ensure minimizing the cost of soil and rock removal for
TKV's open-pit coal mines" of Mining and Investment Consulting Joint Stock Company.
Industry - Vinacomin (VIMCC) has coordinated with technical staff of Cao Son Coal Joint
Stock Company - TKV and Cam Pha Mining Chemical Industry Company to carry out
testing of drilling and blasting parameters. on the Cao Son coal mine site. The results show
that calculations and experiments are quite consistent. To contribute to improving efficiency
for businesses exploiting open-cast coal mines in the Quang Ninh region, it is necessary
to increase the explosives target compared to the norm 2048/QD-TKV, dated December 8,
2020 of TKV with the three explosive network. Uniform extraction and fractional loading of
the whole yard or a combination is the most reasonable in the conditions of TKV's open-cast
coal mines in the Quang Ninh region.

1. Dat véan dé

Dé kiém chimg va hiéu chinh cac két qua
nghlen clru, 1am co s¢ hoan thig¢n cac thong
s6 khoan n6 min mau, dam bao yéu cAu muc
do dap vo (MbDV) dat da hop ly cho tung
t6 hop dong b6 thiét bi (DBTB) cua mo than
Cao Son noi rleng va cac mo than 16 thién
thu¢c TKV noi chung. Trong thang 12/2023,
nhom thyc hién dé tai “Nghlen curu nang cao
chat lugng khoan — nd6 min ddm bdo gidm
thiéu chi phi boc dat da cho cac mo than 19
thién ciia TKV” ctia VIMCC da phdi hop voi
cac can bo k¥ thuat cia Cong ty CP Than
Cao Son - TKV va Cong ty Cong nghiép
Hoba chat mo Cam Pha, tién hanh trién khai
cong tac thir nghiém céc thong sé khoan nd
min trén khai truong mé than Cao Son. Tuy

nhién, do truong hop vén tai lién hop 6 t6 -
bang tai ¢6 chi tiéu thudc nd 16n hon pham vi
cho phep theo dinh murc cua TKV (0,05 kg/
m®) nén chi tién hanh n6 min thir nghiém cho
hinh thtrc van tai bang 6 to don thuan.

2. Céc chi tiéu co ban ciia cac bai khoan
- n6 min thir nghlem

Theo phuong an dé xudt nd min thir
nghiém gom 4 bai cho 4 loai may xuc ¢
dung tich gau khac nhau gém 6,7 m3 8 m3;
10 m*> va 12 m®. Tuy nhién, do thol glan
trién khai cong tac thir nghiém, cadc may xtc
EKG-10 ¢6 E = 10 m® hoat dong ¢ khu vuc
b try ¢6 chiéu €ao tang thap h < 10 m. Vi
viy, cong tac nd min thir nghiém duoc tién
hanh 2 bai cho may xuc thuy luc gau nguoc
(TLGN) ¢6 E = 6,7 m? 1 bai cho may xuc

2 Bantin Twvan & Cong nghé M6



B KHAI THAC LO THIEN

EKG-8I ¢6 E = 8 m® va 1 bai cho may xuc
TLGN ¢6 E = 12 m®. Céc chi ti€u co ban cua
cac bai cu thé nhu sau:

2.1. Bai thur nghtem s6 1

Céc thong so va chi tiéu co ban cua bai 1
nhu sau:

- Mang khoan theo tinh toan thur nghi¢ém:
Wexaxb=8x728x06,8m.

- Mang khoan theo thyc té: Trir mot s6 16
khoan phu va khu vuc dau bai, con lai co ban
la: Weexaxb=8x(7,7+7 8)x(68 7,1) m.

- Chi tiéu thudc no: + Theo dinh mirc:
qdm = 0,431 kg/m?* + Theo phuong an thu
nghiém: qy, = 0,478 kg/m?; + Theo thuc té:
qn = 0,478 kg/m’.

- So' dd nap thube min: Két hop cac hang
trong nap phan doan, con lai nap lién tuc.

- So do nd vi sai qua hang qua 16.

- Téng s lugng 16 khoan thir nghiém: 47
16, trong d6 27 16 nap phan doan cat (phoi
khoan), con lai 20 lo nap lién tuc.

- Chiéu dai x chiéu rong bii thir nghiém:
123x 15m. ) i

- Tong khoi lugng thudc nd bai thu
nghiém: 19.327 kg.

- Tong khéi lugng dét da tinh toan bai thir
nghiém: 40.840 m’.

2.2. Bai thu nghtem 56 2

Céc thong so va chi tiéu co ban cua bai 2
nhu sau:

- Mang khoan theo tinh toan thur nghi¢m:
Wexaxb=8x79x6,8m.

- Mang khoan theo thyc té: Trir mot s6 16
khoan phu va khu virc dau bai, con lai co ban
la: W xaxb= 8X(79 8 1)x(68 7,1) m.

- Chi tiéu thudc nd: + Theo dinh mifc:
qdm = 0,482 kg/m?* + Theo phuong an thu
nghiém: qy, = 0,528 kg/m?; + Theo thuc té:
qn = 0,528 kg/m’.

- So' dd nap thube min: Két hop cac hang
trong nap phan doan, con lai nap lién tuc.

- So do nd vi sai qua hang qua 16.

- Tong s lugng 16 khoan thir nghiém: 59
16, trong d6 29 16 nap phan doan cat (phoi
khoan), con lai la nap lién tuc.

- Chiéu dai x chi€u rong bai thu nghiém:
178 x (8+17) m

- Tong khdi luong thudc nd bai thir

nghiém: 26.951 kg.

- Tong khdi lugng dét da tinh toan bai thir
nghiém: 51.408 m>.

2.3. Bai thw nghtem $6 3

Cac thong so va chi tiéu co ban cua bai 3
nhu sau:

- Mang khoan theo tinh toan thur nghi¢m:
Wexaxb=69x78x6,7m.

- Mang khoan theo thuc té: Trur céc
16 khoan phu, con lai Wet x a x b = 6,9 x
(7,7+7,9) x (6,7+ 69)m

- Chi tiéu thudc nd: + Theo dinh mirc:
qam = 0,387 kg/m*; + Theo phuong an thu
nghiém: qq, = 0,427 kg/m?; + Theo thuc té:
qm = 0,427 kg/m’.

- So do nap thudc min theo phuong an:
Nap thuoc nd phén doan toan bai.

- So d6 nap thudc min thyc té: Tong 5O
4316 khoan, trong d6 c6 15 16 hang gitta nap
phan doan bua cat (phoi khoan), con lai nap
lién tuc.

- So do nd vi sai qua hang qua 16.

- Chiéu dai x chiéu rong bai thir nghiém:
90 x 19 m (3 hang 16 khoan).

- Tong khdi luong thudc nd bai thur
nghi¢m: 11.708 kg.

- Tong khoi luong dat d4 tinh toan bai thur
nghiém: 27.557 m?.

2.4. Bai thu nghtem s6 4

Céc thong so va chi ti€u co ban cua bai 4
nhu sau:

- Mang khoan theo tinh toan thur nghi¢m:
axb=74x64m. )

- Mang khoan theo thuc té: Trur cac
16 khoan phu, con lai a x b = (7,3+7,5) x
(6,3+6,5) m.

- Chi tiéu thudc nd: + Theo dinh mirc:
dam = 0,438 kg/m®; + Theo phuong an thu
nghiém: qi, = 0,488 kg/m?; + Theo thuc té:
qem = 0,488 kg/m’,

- So do nap thudc min theo phuong an:
Nap thuoc nd phan doan toan bai.

- So d6 nap thudc min thyuc té: Tong sb
60 16 khoan, trong do6 nap phan doan bua cat
(phoi khoan) ddi véi cac 16 ¢ chiéu dai bua
Lb > 7 m, con lai nap lién tuc.

- So do nd vi sai qua hang qua 16.

- Chiéu dai x chiéu rong bai thir nghiém:

3 Bantin Twvan & Céng nghé Mo



B KHAI THAC LO THIEN

56 x 42 m (7 hang 16 khoan).

- Tong khdi lugng thudc nd bai thir
nghiém: 19.002 kg.

- Tong khéi lwong dét d4 tinh toan bai thir
nghiém: 36.071 m?.

Loai may xtic dugc st dung, cac chi tiéu
va thong s6 khoan nd min cia 4 bai duoc
tong hop ¢ bang 1.

Biéu dd thanh phan ¢ hat dat d4 sau n6
min cua 4 bai xem hinh 1.

3. Danh gia hi¢u qua sau thir nghi¢m

Viéc tinh toan cac thong sb khoan nd min
dugc dya vao co s¢ khoa hoc va da duge
kiém nghiém & nudc ngoai, phu hop véi diéu
kién ty nhié€n, ky thuat hién tai cua mo.

Cong tac thr nghiém nd min thuc hién
theo ding cac ndi dung da dé ra. Muyc dich la
klem nghlem cac chi tiéu va thong sd khoan
nd min di duoc nghién ctru, tinh toan xac
dinh cua deé tai.

Ket qua no thir nghiém trong thue té san
xuat cho thiy, cac chi tiéu va thong sb khoan
n6 min da dugc nghién curu, tinh toan va xac
dinh cua de tai 1a hop ly, phu hop voi cac
day chuyén PBTB dang va du kién s& sir
dung trong thoi gian t6i1 trén cac mo than 1o
thién cua TKV.

Ty 18 %
507 -
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Bai2 Bii 3
m(2-04m wm04-0,6m

Biid TP cdhat
0,608 m
->12m

Hinh 1. Biéu do thanh phén cé hat dit dd
cdac bai no thw nghiém
3.1. Vé cong tic khoan né min
May khoan dugc su dung 1a loai xoay

cau dién CBIII-250 hién co6 cua Cong ty Co
phan Than Cao Son - TKV. Két qua cong tac

khoan thtr nghiém nhu sau:

- Cong tac khoan thyc hién diing ho chiéu
khoan da duoc lap. Mot s 16 khoan thi cong
trong thuc te 1éch vi tri so voi thiét ké khoang
10 cm la chap nhan dugc;

- Tét ca cac bai thir nghiém déu dién ra
an toan, khong co6 hién tuong min cam, dam
bdo an toan cho ngu(n va thiét bi;

-Déng da sau n6 min c6 kich thuoc tuong
dbi gon, chiéu cao dong da thay doi tir 1+2
m so v6i dia hinh ban dau, ¢& hat trén bé mat
kha dong déu, c& hat c6 duong kinh phu hop
voi tung loai dung tich gau co6 ty 1€ 16n nhat
trong cac c¢d hat khac nhau. Puong kinh c&
hat trung binh dtb = 0,44-+0,52 m phu hop voi
mdy xtc c6 dung tich gau E=6,7+12 m’%

- Chi tiéu thuoc no va cac thong so mang
nd phu hop véi két qua danh gia dleu kién
nham thach: B¢ kién ¢6, duong kinh khéi nurt
vadung trong cla dat da trén tang thtr nghiém.

3.2. Vé cong tac xuc béc va van tai

Trong 4 bii né min thir nghlem thi bai 3
va 4 chua duogc xtc boc trong nam 2023. Vi
Vay, dudi day chi danh gia cong tac xac boc
cua bai 1 va bai 2. May xuc dugc st dung
dé xuc thir nghlem la loai may xac TLGN
PC1250SP ¢6 E = 6,7 m® hién c6 cua Cong
ty Co phan Than Cao Son - TKV. Két qua
cong tac xtic boc nhu sau:

Qua trinh xtic bdc - van tai cua cac to
ho’p DBTB dién ra binh thuong va an toan;

- Thoi gian chu ky xic ciia may xuc
TLGN PC1250SP ¢6 E = 6,7 m® trung binh
tr 30+35 s khi phdi hop v6i 6 t6 ¢6 tai trong q
= 60 tan, giam tr 5,5+10,5 s twong Ung giam
tur 13,58+25,9%, trung binh 19,74% cua chu
ky xuc theo dinh mirc, dan t6i nang suét cua
may xuc tang tu 14,08+30,78%, trung binh
21,86% so voi dinh mirc hién hanh cua TKV;
do chu ky xuc g1am nén chu ky van chuyen
cua 6 t0 cling giam, dan t6i nang suat cua 6
to loai 55+58 tan khi van chuyén véi cung
do tr 1,5+2 km tang tr 5+5,8% so voi dinh
muc hién hanh cua TKV;

- Sau khi xtic hét dong da nd min, nén
tang tuong d6i bang phang, khong c6 hién
tuong moé dong, chan tang va khong délai da
qua c& phai khoan nd 1an 2.
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4. Hoan thi¢n cac thong s6 khoan no
min hgp ly cho tuyén bang tai da va cac
day chuyén dong bd may xic - 6 t6 khac
nhau

Dé tiép tuc nang cao hiéu qua cho hé
thong bang tai da noi riéng va cong tac boc
dat da ctia cac mo than 19 thién cua TKV noi
chung, chung t61 dé xuat mot sd ndi dung can
hoan thién cac chi tiéu va thong s6 khoan nd
min nhu sau:

- Can nang chi tiéu thude no phu hop véi
tung loai dat da c6 do kién cd, duong kinh
khéi nirt, dung trong va ting t6 hop PBTB
khoan — xtic béc — van tai khac nhau, cung
nhu ap dung so dd mang nd tam giac déu va
nap thude phan doan toan bai hodc két hop,

- Trong diéu kién c6 ciing do kién cb va
d6 khoi, khi giam duong kinh 16 khoan cho
phép giam chi tiéu thudc nd va dudng kinh

¢d hat. Vi véy, dé dam bao du’orng kinh c&
hat tai cac khu vuc dat d4 co do kién cb va
d6 khéi cao, can st dung loai may khoan c6
duong kinh nho voi d =230 mm;

- Luo6n duy tri chleu cao tang trung binh h
= 15 m, chiéu cao tang thap nhat khong duoc
nhd hon 10 m;

- Chiéu sau khoan thém hop 1y 1a Lkt=10d;

- Gia tri chiéu cao cot bua phai dugc lya
chon trén co s¢ duong kinh 16 khoan, do
kién cb va duong kinh khdi nirt né cua dat
da. Gia tri chiéu cao cot bua hop 1y 1a Lb =
(20+25)d;

- Gia tri dudng can chan tang Wct phai
dam bdo an toan cho cong tac thi cong.

Tu cac dinh huéng hoan thién nhu trén deé
tai dé xuét phuong phap va trinh tu tinh toan
cac thong so khoan né min nhu dugc trinh
bay ¢ bang 2.

TT Céc chi tiéu va thong s6

Cong thue tinh toan

1 | Pudng kinh c& hat dat ¢a nd min

- | Khi van tai 6 t6 don thuan

+ | Dbi v6i cac may xitc tay gau EKG

d, =009 E 'm

+ | P4 véi cac may xic tay TLGN

d, =0,0937"*3E m

- | Khi van tai lién hop 6 t0 - bang tai

+ | Pbi véi cac may xuc tay gau EKG

d, =0034/" JE ,m

+ | Pdi véi cac may xic tay TLGN

d, =0,0562" 3E  m

2 | Chi tiéu thudc nd

o i

Kn du , kg/m3

3 | Chiéu sAu khoan thém L =10d, m
4 | Chiéu sau 15 khoan
- | Khi khoan dun _

g L =h+L, ,m
- | Khi khoan nghiéng

I, - h+L, .m
sin

5 | Matdo nap thude

P =0,785Ad? kg/m
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TT Céc chi tiéu va thong sb Cong thuec tinh toan
6 | Puong khang chan ting
‘ , —03 P+,J0,6 P*+4mgPhL,
i . . A A . = ,m
Duong khang chan tang tinh toan ¢ 2mah
- | Kiém tra theo diéu kién an toan W! >W, =hcotga +C,m
7 | Khod ich giita cac 10 t ha —
oang cach gitra cac 10 trong hang a=m ¢t ‘m
8 | Khoang cach giira cac hang 16 khoan b= ﬁ u
2  m
9 | Khdi lwong thude trong 16 khoan
- | Hang ngoai Q,,=qaW h, kg
- | Hang trong Q, = qabh, kg
10 | Chiéu cao cdt thube
- | Hang ngoai | Qng/P, m
- | Hang trong
_ | Chiéu cao cot thude nhii twong (ddi v6i
khu vuc dat da ngam nudc):
+KhiL <1,0m L,.=10m
+KhiL >1,0m L,=L,m
- | Chiéu cao cot thubc ANFO thuong
+ Hang ngoai L = L = Lyp M
+ Hang trong LAFtr - Lm — LNT’ m
11 | Chiéu cao cot bua
- Hé'ng ngOél bng - k ng’
- | Hang trong L =L -L_m
- | Kiém tra diéu kién an toan
+ Hang ngoai L >L =22+25d
+ Hang trong L >L_=20d
12 | Sut ph4 d =
uat pha da S,,:[W” +(n l)b]h I m
L k
13 | Chiéu rong bai no A=W, + (n —l)b .m
14 | Chiéu dai bai no L =L,m
15 | Khoi lugng thude nd mot bai no 0=qAhL, . kg
A 1X A \ N L
16 | So 16 khoan trong mgt hang min N, =41 )
a ,10
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Ghi chu: y - dung trong cta dat da, t/m?;
dn - kich thuge khoi nl'I‘g né, m; d ; du(‘mg
kinh 16 khoan, m; f - h¢ s6 d¢ kién c0 cua dat
da theo Protodlaconov K¢, - hé sb ké den
nhiét luong thudc nd sir dung so voi thuoc
n6 chuan; dtu - duong kinh ¢& hat né min to1
uu, m; E - dung tich gau xtc, m’; h - chiéu
cao tang, m; A - mat do thude no kg/m m
- h¢ s6 lam gan 16 khoan; n - s6 hang min.

5. Két luan

Qua cong tac nd min thir nghiém c6 thé
rut ra nhirg nhin xét co ban nhu sau:

- Ty 1€ duong kinh c& hat t61 wu va cac
thong sb khoan nd min cua cac bai thu
nghlem tuong dong v6i cac két qua nghién
cru d& xuit cia dé tai, chénh léch khong
dang ké, dao dong trong pham vi +3% la
khong 16n va chap nhan duoc;

- Mic du chi tiéu thuéc nd ting tur
7,5+21,1% so v61 dinh mtrc hién hanh tuy
theo tu’ng loai may xuc, dung tich gau cua
mdy x0c va tinh chat co ly cua dat da. Tuy
nhién, ning suit cta t6 hop xuc boc van tai
duoc cai thién ro rét, thoi gian chu ky xuc
cua may xuc TLGN PC1250SP c6 E = 6,7
m3 g1am trung binh 19,74%, ning suit cia
may Xuc tang tmng binh khoang 21,86%;
nang suat ctia 0 to o q = 55+58 tan khi van
chuyén véi cung do tr 1,52 km tang tu
5+5,8% so voi dinh muec; giam khoi luong

khoan n6 lan 2;

- Sau khi xac hét dong da ndé min, nén
tang tu:ong d01 bang phang, khong c6 hién
tu’O’ng mo ddng, chan | tang va khong dé lai da
qué c& phai khoan nd 1an 2;

- Keét qua no thir nghlem cho théy, giita
tinh toan va thu nghiém kha phu hgp nhau,
khong phai dleu chinh, hoan thién cac chi
tiéu va thong s6 di tinh toan Iya chon cua
dé tai.

- Qua két qua tinh toan tai mo Cao Son
cho thay gia thanh boc dat da binh quan s€
giam dugc khoang 542 dong/m3 khi ap dung
cac thong sb khoan n6 min dé xuat./.

Tai liéu tham khao

1. L& Cong Cudng va nnk (2017), Nghlen
ctru mirc 46 dap vo dat .da hop 1y cho mo
than Cao Son, Bao cdo tong két dé tai, Vién
Khoa hoc Cong ngh¢ Mé - Vinacomin, Ha
Noi.

2. Kysnenos B.A. (2010), O6ocHoBaHuE
TEXHOJIOTMM  OypOB3pBIBHBIX  paboT B
KapbepaxX ¥ OTKPHITHIX TOPHOCTPOUTEITBHBIX
BBIpAOOTKaxX Ha OCHOBE JIe(hOpMaIMOHHOTO
30HHPOBAHUSI B3PHIBAEMBIX YCTYIIOB, IIHC.
JIOKT. TEXH. HayK. M, c. 225.

3. Ho chiéu hoan cong khoan va ho chiéu
n6 min ciia 4 bii nd min thir nghiém tai mo
than Cao Son.
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Nghién ciru dé xuat phwong 4n co giéi hoa nao
vet bun cho 10 chira nwéc mire -230, mo than
Mao Khé

> ThS. Pinh Nguyén Phi, KS. Tran Tién Hug,
Cong ty CP Tu van dau tu mo va cong nghi¢p - Vinacomin

Tém tit: Cong tac nao vét bun trong diéu kién mo ham 16 chat hep rat kho khan khi thuc
hién thu cong c6 ning suat thap, khéng lién tuc do phai ddm bdo hoat dong cta san xuat
chinh. Do do, viéc thuc hién co gi61 hoa h¢ thong nao vét bun can dugc xem xét ap dung
cho cdc mo ndi chung du 4n khai thac ham 16 xuong sau dudi mirc -150 mo Mao Khé va
nodi rleng Bai bo trinh bay giai phap st dung may bom bun (co dau cat chay bang thity luc,
tang cuong voi phun) dit trén xe di chuyen (co thé nang ha va xoay ngang) — Bun du’oc
bom thdng 1én bé chira trong 10 hién c6 cua md. Bun tir day duge dua bom vao mdy ép bun
bang phuong phap truc vit, bun kho dau ra dua Vao cac xe goong di chuyén 1én mat bang de
co gidi hoa, tang tién d6 cong tac nao vét bun, dong thoi giam tdi da nhan cong thu cong va
giam mirc dé ndng nhoc trong qua trinh thuc hién.

Abstract: Dredging work in the narrow conditions of underground mines is very difficult
when done manually with low productivity and intermittently due to the need to ensure the
operation of the main production. Therefore, the implementation of mechanization of the
dredging system should be considered for application to mines in general and underground
mining projects below -150 level in Mao Khe mine and in particular. The article presents
a solution using a mud pump (with a hydraulic cutting head, enhanced nozzle) mounted
on a moving vehicle (can be lifted and rotated horizontally) — Mud is pumped directly to
the storage tank in the existing mine. From here, the mud is pumped into the mud press by
screw method, the output dry mud is put into carts moving to the surface for mechanization,
increasing the progress of mud dredging work, while minimizing manual labor and reducing
the level of hardship during the implementation process.

1. Mé dau

Trong khai thac than ham 16, bun nudce
trong cac ham chira nuéc can duogc nao
vét (pha lodng bun than, khuay va tao bun,
nghlen hat 16n), bom hut, vin chuyén 1én
mit bang nhim dam bao an toan cho hoat
dong khai thac than. Cong tac nao vét bun
trong diéu kién mo ham 16 chat hep rat kho
khan khi thye hién thu céng c6 nang suét
thép, khong lién tuc do phai dam bao hoat
dong cua san xut chinh. Do d6, viéc thyc
hién co gi6i hoa hé thong nao vét bun can
dugc xem xét ap dung cho cac mo no61 chung
va mo Mao Khé noi riéng.

Bai b4o nghién ctru dé xuat phuong an co
gi61 hod nao vét bun cho 16 chira nudc muc
-230, md than Mao Khé theo dinh hudng co

gidi hoa ctia nganh than, cai thié diéu kién
lam vigc cua cong nhan mo, nang cao nang
suat nao vét bun goép phan nang cao ning
sut ctia mo.

2. Hién trang cong tic nao vét bun
ting -230

a/ Cac lo chira nudc:

Nudce chay tir cac khu khai thac va céc
guong 10 theo hé¢ thong ranh nudc dat doc
theo dudng 10 chay vao cac nhéanh 10 chira
nude. Hién nay du 4n khai thic ham 16 xudng
sau dudi mirc -150 tai khu vuc him bom
muc -230 da dao 02 nhanh 16 chtra nuoc.,

- Lo chlra nuc mire -235, Nhanh s6 1:
Chiéu dai duong 10 318,8 m, tiét dién 1o
chira nuée S = 20,2 m?, chleu rong duong
10 5,64 m, dung tlch chu’a khoang 6440 m?;
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- Lo chira nude mire -235, Nhanh sO 2
Chiéu dai dudng 10 252 m, tiét dién 10 chta
nuée S = 20,2 m?, chiéu rong duong 10 5,64
m, dung tich chua khoang 5090 m?;

b/ Tram bom thodt nwdc trung tim
mirc -230

Trong qué trinh co gidi hoa cong tac nao
vét bun, luu luong nude khai truong chay vé
16 chira nudce va tram bom thoat nuge khai
truong cac muc déng vai tro didu tiét nong
do bun trong 16 chira nuée dé cac bom bun
¢6 thé 1am viéc on dinh.

Tram bom trung tam muc -230 hi¢n da
thi cong xong khu vue bb tri him bom, tram
dién va du kién lap dat 06 bom cong suit
780/1000/1160 m*/h (02 lam viéc, 02 du
phong, 02 stra chira).

¢/ Cong tic ngo vét bin

Hién tai phan 16n cac 10 chua nudce cua
mo déu sir dung giai phap nao vét bun thu
cong. Cong tac vét bun hién nay duoc thuc
hién nhu sau:

* Tai cac 10 chira nude )

+ Toi truc dat tai dau 10 nghiéng xuf)ng 10
chira nudce thuce hién cong tac tha, kéo goong
xubng 10 chua nuGe dé phuc vu vét bun. SO
luong goong mdi 1an tha, kéo 1a 01 goong/
lan. Tai day, hon hop bun nudc dugc cong
nhan x1c tryc tlep 1én goong va dugc to1i truc
kéo 1én mat bang, phoi kho va chuyén 1én 6
t6 di d6 thai. ’

+ Tai mdi duong 10 chira nudce, bo tri 01
ddi cong nhan vét bun.

+ Sb lugng cong nhan mdi doi: bd tri 7
ngu0'1/ ca, trong do 02 nglml van hanh toi truc
va day goong, 01 ngu’(n truc thong glo va 04
ngudi xuc bun, vén tai tai 1o chira nude.

+ S6 luong goong thuc hién m01 ca:
Trung binh dat 4+6 goong/ca/ddi (dat toi da
12 goong/ca loai goong 3 md).

Vi nong dd hat ran vet Ién xe goong
1a 85% va thé tich bun chira trong moi xe
goong 14 2,2 m?, thoi gian vét bun thyc té khi
nao vét bang thu cong voi ché do lam vigc
30 ngay/thang x 3 ca/ngay, 1én dén 3+5,5
thang, tuy theo vi tri nao vet.

* Tang -230:

Do tang -230 cua mo dang trong giai doan

dao cac dudng 16 chuan bi, chua di vao khai
thac nén luong nudc thoat ra don vé 16 chia
nuge mire -230 nho. Lo chira nude mire -230
mai thi cong xong nén lugng bun ton dong &
day khong dang ke Viéc nao vét bun cho 10
chira nuéc hién van dién ra dudi hinh thirc
vét bun thu cong nham tranh lang dong qua
nhiéu dén khi lap dit hé thong may bom cho
tram bom mure -230.

Theo thiét ké da duyét, cac 10 chura nuge
cia him bom murc -230 su dung hé thong
bom bun két hop lao dong thi cong dé vét
bun tai cac 10 chira nude dua 1én goong —
cac bé trung chuyén.

Danh gia hién trang

* Nao vét bun thu cong

- Lo chira nude co lu(rng bun ling dong
16n, chiéu day ling dong cua bun du kién
trong ndm la 1-2 m.

- Bun chu yeu 12 bun min, ty 1¢ sét cao.

- Khong thé ting nang suét khi nao veét.

- Can huy dong nhiéu nhan lyc khién thoi
gian nao vét kéo dai (4 22+5,62 thang) anh
hu’ong rat nhidu dén cong tac san xuét khac
ciia mo.

- Cong nhan lam viéc trong diéu kién kho
khin dic biét 1a cac cong nhan truc tiép nao
vét.

* Nao vét bun bang xe bom di chuyén
trén ray

+ Xe bom khong co dong, tam hoat dong
hep khi di chuyen trén ray va lam han ché
vung hut cua may bom gan trén xe.

+ Tai nhitng vi tri ¢6 lugng bun bam ket
16n, rat kho nao vét. Trong khi d6, xe bom
chi hat dugc bun long khong c6 kha nang
nao vét, pha bun phan ting bam két trén toan
bd chiéu dai duong 10 chira nudc.

+ Cong tac nao vet, pha bun phéan tang
bang thu cong, rat ning nhoc va nguy hiém
truc tiép dén nguoi lao dong.

3. Kinh nghiém ap dung co gi¢i hoa
nao vét bun trong nwéc va trén the gidi

* Mo Vang Danh

- Tai khu vuc 10 chtra nuéce: Pay xe tich
cung bom bun di dong chay doc theo 16 chira
nudc, song song v6i qua trinh dinh tién cia
bom bun cac cong nhan di theo dung xéng,
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cao dua bun vao vi tri miéng dng hut cua
bom

- Luong bun nudce qua bom dugc day lén
bé chira bun dat trén cac dudng 16 ndi vao 1o
chira nudéce.

- Van tai bun tir tram bom dat tai cac 16
chira nudc 1én bé xurly ngoa1 mit bang +120
duoc thuc hién bang cac tram bom bun véan
tai ghép ndi tiép tap trung.

*Mo Mgo Khé

- Dung he thdng bom bun nudc va mang
dan bom bun tir 16 chtra nuée mirc -150 1én
cac thuong rot than -150 -:- -80 (Lo khong
phuc vu san xuat)

- Bun nudc trong cac thugng rét than
dugc thim thau dan theo cac vach ngan dén
khi tuong dbi co dic s& duge xuc tha cong
1€n céc xe goong 3m’ va van tai 1€n mat bang
san cOong nghi¢p thong qua cac toi didu do va
hé thong thiét bi van tai qua giéng.

- Dung to1 kéo cham dua bom bun di
dong dat trén xe day chay doc theo cac két
nuoc can nao vét.

- Bay xe tich cung bom bun di dong doc
theo 10 chira nuGce; song song voi qua trinh
dinh tién cia bom bun, phan xudng thi cong
bo tri 02 cong nhén di theo dung xéng, cao
dé dua bun vao vi tri miéng ong hat cua
bom; lurong bun nudc qua bom dugc day 1én
be chira ctia thugng rot than nho cudn dng
mém DN110. )

* Uu, nhugc diém:

- Uu diém:

+ Don gian, dé su dung

+ Chi phi dau tu thip

- Nhugc dlem

+ Nang suat nao vét thap, khong thé tang
nang suat dugc. Vat liu duoc xtc di la hon
hop bun - nuge nén dé bun khong bi tran ra
ngoai khi van chuyén, mdi goong thudng chi
dat 2+2,2 m>.

+ Cong nhan lam viéc trong didu kién kho
khin ddc biét 1a cac cong nhan tryc tiép nao
vét.

+ Do thoi gian lam viéc kéo dai nén viée
b tri goong phuc vu cong tac vét bun hay
bi gian doan, khong li€n tuc do phéi uu tién
cho san xuat. .

+ Xe bom khong co dong, tam hoat dong

hep khi di chuyen trén ray va lam han ché
vung hit cia may bom gan trén xe. Xe bom
chi hit dugc bun long khong c6 kha nang
nao veét, pha bun phan tang bam ket trén toan
bd chiéu dai duong 10 chtra nudce.

+ Mot s6 vi tri ¢6 lugng bun bam két rat
16n kho nao vét. Cong tac nao vét, pha bun
phan tang van phai dung thu cong, rat ning
nhoc va nguy hiém dén nguoi lao dong.

banh gia chung

+ Bun tai cac mo than ham 16 ¢ Viét Nam
¢6 chiéu day lang dong 16n gay kho khén khi
dich chuyen mdy xuc néu bun ¢ trang thai
long nong do thap

+ Khi bun & nong do cao, dé dap ng viéc
di chuyen may xuc dugc dé dang, rat kho lya
chon thiét bi bom. Hién nay, da s6 cac loai
bom bun theo cong ngh¢ bom ly tdm trén thi
truong déu bi gidi han boi ndng do chat rin
khi bom khong qué 35%. Mot sO loai bom
¢ thé bom véi nong do cao hon nhu bom
thuy luc, bom truc vit lai khong tuong thich
dé gan trén can may xuc, do cac may bom
nay qua nang hoac qua da1 trong khi may
xuc dua vao lai ¢6 két cau nho gon.

* Trung Quéc

Nhin chung lugng bun ling, hoa tan _tai
cac mo than ham 10 & Trung Québc ¢b nong
d6 thap hon so véi tai cac mo than ham 1o
vung Quang Ninh. Mat khéc cac tram bom
thoat nudce trung tdm & day duogc thiét ké khi
hoat dong khong chi giai quyet viéc bom
thoat nudc khai truong ma con duge tinh
toan de bom céc hat bun min, gitp han ché
vigc ling bun Xuong cac 10 chtra nudc. HE
thong bom va cong trinh thoat nude khai
truong tai Trung Quoc duoc thiét ké theo cac
nguyén tac sau:

+ Giam thoi glan luu nude trong cac 1o
chtra nudc bang viéc huy dong ca to hgp may
bom lam vi¢c cung chay, nén nang suat thoat
nudce tram bom ludn ¢ mirc cao lam cho thoi
glan luu nudce cua cac hat bun duge giam
xuong (thuong 1a 2-3 h, giam hon 6-10 lan
so voi ¢ Vit Nam). Do vy luong bun lang
xubng 16 chira nude giam di, gan nhu cac 10
chira nudce co ty 1€ bun min lang xudng rat
thap.

+ Lo chira nu6éc ¢ Trung Qubc co dic
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diém 1a tiét dién 16n nén chiéu dai 16 chira
nude dugc rut lai, do la ly do cdc hat bun
min dé dang hat vao may bom dé bom 1én
tram xu 1y bun thai trén mat bang san cong
nghi¢p. Theo dinh ky hang ndm, cac mo khai
thac than ham 16 tai Trung Qudc thu’ong cho
may xtic vao dé lam sach duodng 10, voi cac
duong 16 di bang va tiét dién 16n, viéc dua
may xuc vao don bun dugc thuc hién dé
dang.

Qua phén tich ¢ trén, nhén thay ham
lugng bun ling tai 16 chira nudc & cac mo
ham 16 tai Trung Qudc rt thip, ling dong
chi xay ra véi cac hat bun tho, nang va chu
yéu don vao phan dau cua 1o chira nudce. Do
do, cac mo 6 Trung Quoc khi xtr Iy ling bun
thuong chi xtr ly phan dau cua 10 chira nudc.
Ngoai viéc dua mdy xuc vao don bun theo
dinh ky, c4 biét tai mot sé mo c¢6 lugng bun
lang 16n hon s€ duoc dua cac thiét bi co gidi
hoa vao dé vét bun.

Co gidi hoa cong tac nao vét bun cling
kha da dang va khong c6 mdt mo hinh chung
cu thé. Mot sb mo than st dung cong ngh¢
vét bun ctia chau Au, mot $0 mo van su dung
nao vét ban co gidi , mot s6 mo thiét ké cong
nghé vét bun dic thu riéng nhu mé Khé Hb,

Tan Cuong, Cap Nhi, . deu su dung cong
nghé vét bun bang bom gin may xuc bom
lén h¢ thong bang tai.

Véi so d6 cong nghe nay, cach thuc thuc
hién la st dung may xac banh xich véi kich
thude nho gon. Can may xtic duoc cai tao de
gan thiét bi bom tryc vit, thiét bi bom duoc
can xuc di chuyén linh hoat trong qua trinh
bom nao vét. Bun nude duge van tai bang
ong dan van chuyén den sang tach bun min
cung nude, bun thd d6 1én xe goong van
chuyen len mit bang. Lu’orng bun min va
nude dugc may bom cap 1én hé thong loc
¢p khung ban lay bun kho (75- 80%) chat 1én
bang tai van chuyén 1én xe goong.

-Uudiem:

+ Hé théng dong bo duogc co gidi hoa va
tu dong hod cao;

+ Giam thoi gian nao vét so véi phuong
phéap hién dang st dung.

- Nhuoc diém:

+ Phai bo tri khong gian lap dat 16n;

+ H¢ thong thiét bi phtre tap, nén viéc van
hanh va stra chira gap nhiéu kho khin trong
mdi truong ham 10.

* My

M4y bom gin theo ROBOT la bom bun

L2 R zh i

7K

Rk€

4‘

WMiX®E RIER ke

Hinh 1. So do céng nghé vét bin biang bom gin vio mdy xtic, bom lén hé théng bing tdi
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ly tim phong nd, nong do chat rin bom
khoang 25+35%. May bom dugc tich hop
trong ROBOT-ROV diéu khién tir xa hoac
tai chd di chuyen linh hoat trong h bun dé
hat. Co cau hat cua may bom cé the “dich
chuyen 3 chleu trén co cau hut co thé gan bo
phan cit khuay dé thiét bi lam viéc hiéu qua
véi kha nang lam sach duong 16 1én t6i 95%.
ROBOT nay co the di chuyen trén moi dia
hinh, c6 thé lin ngam xudng hé bun dé hut
bun. ROBOT van hanh bang dong co thiy
Iuc. )
- Uu diém:

+H¢ thong duoc co gidi hoda va ty dong
cao bang r0 bot nao vet;

+ Thiét bi dong bo va c6 tinh tir dong hoa
cao;

+ Nao vét bun dat > 90%.

- Nhugc diém:

+ Chi phi dau tu cao.

4. Pé xuit giai phap cong nghé nao vét

bun ting -230 m6 than Mao Khé

4.1. So dé cong nghé lwa chon

Dé co gidi hoa, tang tlen dd cong tac nao
vét bun, dong thoi giam t6i da nhan cong tha
cong va giam mue dg nang nhoc trong qua
trinh thyc hién. So do cong nghé cho cong
tac nao vét bun duoc dé xuat nhu sau;

Str dung may bom bun (co dau cit chay
bang thiy lyc, tang cuong vOi phun) dat trén
xe di chuyén (co thé nang ha va xoay ngang)
— Biin duoc bom thang 1én bé chira trong
10 hién c6 cia mé. Bun tr day dugc dua
bom vao may €p bun bang phuong phap truc
vit, bun kho dau ra dua vao cac xe goong di
chuyén 1én mat bang

* Ludn gidai viéc lwa chon cong nghé
bom bun EDDY )

Trong diéu ki¢n khac nghiét vdi cat, bun,

da,... may bom EDDY so véi may bom nao

vét khac ma cac mo dang sur dung c6 cac uu
diém sau:

JoH vaic e B

NGO CAP DIEN
CHO T BIED KHIEN

MAY P BUN TRUC VIT
TC 454

ACRC U 0T LT
TURK HOAN VE i CHls
MRICRE THAL

NAC VET - VA VAN CHUYEN BUN LEN MAT BANG

Hinh 2. So' do cong nghé hé thong nao vét bun siv dung bom biin EDDY

+ Thiét ké roto ho cua mdy bom EDDY
voi dung sai cao cho phép bat ctr thir gi di
vao ctra nap duoc di qua dudong xa ma khong
gip van dé gi. Piéu nay 1a nho sy phéan tach
pha trong dong chay vung xoay khoang bom
va thé tich rong cua khoang bom cling nhu
khoang hé tir roto dong co dén canh bom 16n

hon mdy bom théng thuong nén cho phép
cac hat tir 1-12 inch lot qua dé dang (xem
hinh v¢)
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Anh 1. Khodng hé va viing tao xody rong trong khoang mdy bom EDDY

+ May bom EDDY duoc nghlen clru lap
dat h¢ thong dau cit & «ctra hat may bom giup
dé dang cat bun c6 két va khudy déu chung
trude khi bom.

+ Qua trinh khoi dong bom dién ra nhanh
hon

+ Giam thoi gian hoat dong bdo tri do
khoang bom rong, dé thao tac va dic biét do
c4c co cAu quan trong nhu 16t kin, vanh can
bang déu duoc bao vé khép kin, it bi hong

+ Chiu dugc mdi chét c6 do an mon co,
1y, hoa cao; chiu dugc dung dich bom c6 ty
trong va do nhét 16n.

+ Bom duoc cac hat co kich thude 1on
(1én dén 11 inch)

+ Lam mat mdy bom ma khong can hé
théng cap nudc lam mat

Hé¢ thong mang dan phuc vu van tai bun
dugc str dung la 6ng nhwa HDPE bo tri doc
theo 10 chira nuge. Dé giam bt tdi da thoi
glan dau n01 giita cac van khoa viéc dau nbi
giita cac dng dugc sir dung cong nghé ghép
dai khoi thuy.

* Panh gid tinh vu viét cuia gidi phéap
cong nghé luya chon:

- Cong nghé tién tién d& van hanh, phu
hop voi khong gian chat hep tai khu vuc 10
chura nudc. ) o

- May bom ket hop voi phun, dau cat dé
dang pha v& cac vi tri bun ddc - dong clng,
khudy déu bun hoa vao nudc, thuan loi dé

bom hut van hanh. )

- Bom bun c6 cong suat cao mat d§ bun
40+70%, luu lugng 57+114,6 m3/h, c& hat
t6i da den 76,2 mm (3 1nch) bam bao bom
duoc ti da lu:ong bun tai cac duong 16 chira
nudc.

* Luu trinh cong nghé:

Bude 1: ) .

Bom hut bun s€ dugc dua dén vi tri dau
tién 1a cudi hay gitra duong déc tuy theo muyc
bun trong ham 16, bun hit s& dugc dua thang
vao thung chtra bun trung gian, sau do dung
bom hut ra dua vao may ¢p bun, bun kho tir
may ép bun s& dua vao xe goong chuyén di.

Budce 2:

Sau khi hat hét 16p bun & vi tri dau tién,
bom hut bun dua den vi tri 1/3 dudng ham
(khoang 70m voi ham 200m hay 100m voéi
ham 300m). Bom tiép van chuan bi dugc
dung khi bom chinh di qua diém dit bom
tlep van nay

Bude 3: i

Bom hut bun s€ duoc dua tr diém dat
bom tlep van dén cubi duong ham, bom tiép
van giai doan nay s€ hoat dong dé dam bao
luong bun duoc dua den thung chira bun
trung glan theo thiét ké va phan van chuyén
bun ti€p theo cling nhu buge 1 va 2.

4.2. Gidi phdp di chuyén thiét bi nao vét
va vdn tai bom bun

a/ Gidi phap di chuyén hé thong thiét bi
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nao vét

H¢ thong thlet bi nao vét bun (bom bun
EDDY va cum dau cat) dugc tich hop trén
hé khung bé may goi chung la xe di chuyen
trén xe ¢6 co cau banh xich e di Chuyen va
co céu nang ha, _Xoay ngang dé dua dau cat
dén cac vi tri cAn nao vét, cic co cdu nay
hoat dong nho hé thong thuy luc.

Thiét bi nao vét va co cau di chuyen duoc
dat trén khung b¢ may co s¢ cua may xuc
dao banh xich sir dung trong ham 15, xem
hinh anh sau: 7 )

+ Toc d¢ di chuyén cia co cau xoay, nang
ha thuy lyc dugce tinh toan dya trén ban kinh
vung hat cua bom nao vét va dau cit.

+ Xe di chuyen dugc thiét ke 1 bén gin
bom EDDY va dau cat 1 bén gan do6i trong
va khoang ngudi ngdi van hanh dé can bang
trong luc thong qua tryc mam xoay.

+ Sau mdi chu ky vét bun thiét bi nao vét
s€ duogc xe di chuyén ra khoi duong 16 chira
nude, sau d6 ching dugc di chuyén 1én phia

trén (jé nao vét cho nhénh con lai hodc di
chuyén nao vét cac ham bom ¢ murc khac.

b/ Giai phap van tai bun trong khu viec lo
chira nuoc.

Quang duong van tai la tr bom hut bun
dén khoang nhan tai cua may ¢p bun. Giai
phép van tai dua ra la van tai duong bng
HDPE, n01 ong bang dai khoi thiy. Mang
duong dng ndy chia thanh 2 dang dic thu
khéc nhau: ) ) )

- Duong ong ¢6 dinh: lap bén hong lo,
ching dugc su dung lai sau moi chu ky vet
bun. Tuyen duong 6ng nay duogc bt gong
va neo vao thanh 10, dugc g1a cd tai cac vi
tri ¢6 nhiéu sung luc (vi tri ndi voi éng day
may bom).

- Ong di dong: 14 6 ong nbi tur cura day may
bom va cac diém dau cua tuyén 6ng cb dinh.
Ong di dong c6 chiéu dai phu thudc vao
chiéu dai dich chuyen lam vi¢c cua may bom
trong 1 ca (chiéu dai o ong di dong dugc thiét
ké khoang 50m). Bé giam kich thudc dai caa

il

. 21000
400

= = =

Hinh 3. So' dé di chuyén hé thong thiét bi nao vét
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6ng khi lam viéc, ong duoc lya chon 1a loai
dang bé mit xoan c6 thé co dan (rudt ga).

¢/ Cac cong trinh thu bun

Cac cong trinh xay dung thu bun gom bé
lang tach nudc; cac b¢ mong dat thiét bi; he
thong dudng ray don dich xe goong,

* Bé lang tach nudc: co nhiém vu thu pha
nudc tach tir may ép bun dé phuc vu cac muc
dich nhu: .

- Bom thau rtra may ¢ép va duong ong,
cong doan nay dugc thuc hién sau moi chu
ky vét bun, thiét bi bom sir dung 1a bom ting
ap.

+ Viéc thau rira thiét bi kha don glan khi
chi can st dung may bom bom nude sach
vao khoang khuay ctia may ép roi dé may ép
chay khong tai trong khoang thoi gian 5 phut
la dadm bao lam sach may €p.

+ Cong tac thau rira duong 6 ong dan bun
tir bom hat bun tai 16 chra nu6e vé€ may ép
dién ra 1au hon. Cac doan 6 dng duoc lam sach
dinh tién dan theo tung doan (m01 doan duogc
ngan cach boi cac khoa dau nbi véi ong
mém cua day méay bom) dén khi lam sach
hét tuyén ong

- B¢ mong thiét bi: la cac bé mong bé
tong nham tao mit phang 6n dinh cho may
¢p bun lam vigc. Cac bé nay dugc thiét ké co
b€ mat bang phing nhu san phoi, khong yéu
cau phai chiu tai lon.

- Hé thong duong ray don dich: ddi voi
cong tac vét bun muc -230 cia mé Mao Khé
st dung c& duong 900, voi cac goong dung
tich 3,3m3.

d/ Gidi phdp chon lya mdy ép bun phu hop

Lua chon st dung may ép bun dang tryc
vit, do thiét bi c6 mot sé vu diém vuot troi
nhu sau:

- V& nguyén 1y hoat dong

+ Bun nao vét duoc van chuyen vao bon
khuay tron nam trén thiét bi may ép bang
thiét bi bom bun, dong thoi bom dinh lugng
ctia thiét b s& cap hoa chat keo tu da dugc
pha lodng v6i nong do y€u cau vao bon
khudy tron. Bun loang sau khi duoc khuay
tron di chuyen xuong phia dudi bang chuyen
dong quay cua truc vit, qua trinh c6 dic va
tach nudc dién ra. Nude duoc tach ra khoi

bun qua cac k& ho gitra cac dia vit duoc thu
gom lai bang mang himg bén dudi va chay
vé ranh thoat nudce bang ong dan.

+ Luu luong nude dau vao cua may ép lua
chon phu hop voi luu lugng dau ra clia may
bom. Déi véi thlet bi bom bun s€ co nhu’ng
giai doan ma nong do bun trong mdi chat
chat khong 6n dinh, dan den su bién thién
cua luu 1u0’ng may bom. Pé dam bao qua
trinh lam viéc ctia may ép khdong phat sinh
hién tugng tran bun qua khoang tron may
bom khién dong chay bun vao khoang ep
khong theo phuong ngang nhu thiét ké, g1a1
lam vigc vé luu lugng clia may ep bun c6 xu
thé 16n hon g1a1 lam viéc cia may bom.

+ So truc cua may ép cang nhleu thi do
am dau ra ciia bun co dic cang thap, d01 voi
bun than min 1a loai bun kho ép kho, sb truc
elip trong may €p s€ chon khong qué nho.

-Vé tinh nang va cac uu diém:

+ Thiét ké dé chong an mon: tryc va dia
vit khong tiép xtc voi nhau chéng mai mon
co hoc. vat lieu may duoc lam bang Inox
SUS304 glup chbng an mon tir bun thai, ting
d6 bén va tudi tho cua may.

+ Khong bi tic nghen Nho chuyen dong
quay cua truc vit, cac dia chuyen dong bat
dau tach ra khoi cac dia ¢ dinh va dong thoi
tu lam sach. Do d6 tranh duogc tinh trang tic
nghén bun trong may va c6 thé ép dugc cac
bun dac c6 tinh chat phirc tap, bun chtra cac
tap chat

+ Tiét ki¢m dién tich lap dat: Nho thiét ké
nguyén khéi va gon gang, may €p truc vit su
dung it dién tich lap dat nhét so véi cac loai
may ¢p bun khac, phu hop voi mo ham 16
gidi han vé khong gian lip dit.

+ Chi phi tiéu thu di¢n nang thap.

5. Két luan:

H¢ thong co gidi hoa nao vét bun cho
16 chira nuge muc -230 mo than Mao Khé
voi day chuyén cong ngh¢ dugc xay du:ng
¢o thoi gian nao vét, tinh cho Lo chtra nuge
murc -235, Nhanh s6 1, khoang 60 ngay va
kha ndng lam sach duon 16 1én dén 90%
cho thay 1a mot day chuyén cong nghé phu
hop, dap mg nhu cau nao vét bun cho mo.

H¢ thong nao vét bun nay hoan toan c6
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MOTOR KHUAY TRON O D1EN DIEU KHIEN

THIET B) DO MUC ONG DAN BUN DA TAO BONG

KHOANG EP BUN

TRUC VA CANM KHULY TRON

MOTOR TRUC ViT

BON KHUAY TROM BUN VA POLYMER

BUN KHO SAU KHI EP

ONG CAP NUGC RUA 7 | KHUNG MAY EP BUN

BUONEC NUGC THOAT SAU EP

Anh 2. May nén khi truc vit
thé ting nang sué‘g nao vét cao hon khi dau 2500 m3/thang, day chgyén cong nghé nay
tur thém t6 hop thiét bi may €p bun hodc bom  c6 the duge di chuyén dén cac dudng 10 chira
bun v€ cac bé chura trung gian va str dung chat  nude mirc -150 va mire -80 cua mo dé thuc
tro lang dé c6 dac bun sau d6 dung may xtc  hién nao vét bun, gbép phan néng cao nang
chét 1én xe goong van chuyén 1én mat bang.  luc nao vét, giam thi€u lao dong thu cong,
V61 nang suat nao vét bun khoang 2000- tir d6 1am tang hi¢u qua dau tu cua thiét bi.

EonvPUMR &

"R A TI OM

MAY BOM BUN CHE DO TAI NANG - Loai 4-Inch (101,6mm)

HD3000 (HD3K) |

THONG SO VAN HANH

LUU LUFONG TOI THIEU 3136mih

LUV LUQNG TOI DA 40mi/h

CHIEU CAD DAY (COT AP) 6m

CO NONG CONG XA 4 inch {101 Bmm)

CO NONG CONG HUT 8 inch (152 4mm)

CO HAT RAN HUT DUQC B0enm

TOC DO DONG CT 1800 RPM

TILE HAT RAN TRONG BON | Lén idd 40-T0% Tt o e s e o e o 4t e g 12 g
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Phat trién cac du an khai thac bo-xit va lap ké
hoach san xuat san pham chat lwong

Filip Orzechowski - Chuyén gia tu van cao cp (K§ thudt khai thac mo)
SRK Consulting (UK) Ltd, Cardiff, xr Wales, Vuong quoc Anh

>> CN. Lai Thi Linh Chi, Coéng ty CP Tu van dau tu mo va céng nghiép - Vinacomin
(Bién dich)

Tém tit: Viéc phat trién cac du an khai thac bo-xit chu yéu tap trung vao cac khia canh quan
trong nhu co s ha tang san co6 trong nudc, logistics ché bién khoang san hoac dia chat mo.
Cac khia canh nay dong vai tro quan trong vi co tac dong dang ke dén kha nang dang vimg
vé kinh té cta du an, tinh kha thi vé mat k¥ thuat hodc kha nang huy dong von dé phat trién
du an. Tuy nhién, khi tat cé cac khia canh quan trong nay duoc xac dinh, dy 4n van can phai
mang lai san pham chat lugng va tao ra loi nhuan, do do can tién hanh ngh1en ctru dé két hop
cac ky thuat lap ke hoach khai thac phu h0'p nham xac dinh pham vi chat luong san pham.
Nghlen cliru nay s& xac dinh chat luong san pham bo-xit dat dugc tir mo trong sudt thoi ky
tuoi tho mo va sy phu hop cua chat lugng san pham v&i cac muc ti€u chlen lugce cia dy 4n vé
mat tuo1 tho mo to1 th1eu hodc ham luong quéang tinh cua dy an. Mot sO yeu t6 co ban, dugc
goi la yéu t6 thay doi khai thac, s& anh hudng dén ho 50 san xut va do do6 can duoc dua vao
nghién ctru mot cach phu hop ngay tir giai doan dau Cac yéu to thay doi nay bao gom lam
ngheo va thu hoi trong khai thac, thu hoi trong ché b1en chi ph1 tién mat va tdc dong cua
chung dén gia tri kinh té cia mot khéi khai thac. Cac yeu t6 nay von lién quan dén dac diém
mo, phuong phap khai thac dugc ap dung, pham cap san pham nguyén khai, hé s6 boc va
cac dic diém k¥ thuat hodc kinh té khac anh huong dén chat hrong cua san pham cudi cung.

Abstract: Viéc phat trién cac dy an khai thac bo-xit chu yéu tdp trung vao cac khia canh
quan trong nhw co so ha tang san co trong nuoc, logzstzcs ché bién khodng san hodc dia
chdt mo. Cac khia canh nay d‘ong vai tro quan trong Vi co tac dong dang ké dén kha nan
dirng ving ve kinh té ciia dw dn, tinh kha thi vé mat ky thudt hoac kha nang huy dong von
daé phat trlen dy an. Tuy nhién, khi tdt ca cac khia canh quan trong nay dwgc xac dinh, dy
dn van can phai mang lai san pham chit lwong va tao ra lgi nhudn, do do can tién hanh
nghién ciru dé két hop cac ky thudt lap ké hoach khai thac phu ho’p nham xac dinh pham
vi chat liong san pham. Nghién ctru nay sé xdc dinh chat lwong san pham bo-xit dat duoc
tir mo trong suot thoi ky tuoi tho mo va sy phu hop cua chat lwong sdn pham Vi cdc muc
tiéu chién lwgc cua dy an vé mdt tuéi tho mo toi thzeu hodgc ham lugng quang tinh cua du
an. Mot s0 yéu to co ban, dwoc goi la yéu t6 thay doi khai thdc, sé anh huéng dén ho so san
xuat va do do can dugc dua vao nghién ciru mgt cach phi hop ngay twr giai doan dau Cac
yéu té thay doi nay bao gom lam nghéo va thu hoi trong khai thac, thu hoi trong ché bzen
chi phz tien mat va tac dong cua chung dén gid tri kinh té ciia mot khoi khai thac. Cac yeu
16 nay vén lién quan den ddc diém mo, phwong phap khai thac dwgc dp dung, pham cap san
pham nguyen khai, hé s6 ) bée va cac ddc diém ky thudt hodc kinh té khdc anh hieong dén chat
liong cia san pham cuéi cing.

1. Giéi thi¢u

Viée trién khai mot dy dn bo-xit thong qua
cac cap do ngh1en ctru khac nhau ma khong
mat tdp trung vao yéu t6 chinh 1a diéu co
ban de phat trién mot dy an thanh cong. Tiéu
chuan thuc hanh tét quoc té day du va céc
quy pham lap bao cdo quoc t€ khong nhiing

tao diéu kién thuan 1gi cho viéc trién khai ma
con van giit duge tinh minh bach, tinh quan
trong va nang lyc. Trong qua trinh do, cac
linh vyc nhu dia chat, khai thac, thuy véan
va dia chat-thay van, co s¢ ha tang, dia ky
thuét, quan ly chat thai, moi tru:orng xa hoi
va logistics déu c6 lién quan va c6 anh huong
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tir thip dén cao va do do can dugc danh g1a
dung mirc. Cu01 cung, chi phi, doanh thu va
két quéa kinh te quyet dinh kha nang ding
vitng vé kinh té cta du an. Thong thuong, va
dac bi€t la cac nudc kém phat trién, thuong
tap trung chi yéu vao logistics du an. Nhin
chung, trén 60% trong tong chi phi hoat dong
trong sudt tudi tho mo (“LoM”) li€n quan
dén logistics. Do d0, diéu cuc ky quan trong
khi trda mirc gid cao cho khau van chuyén 1a
dy an phai dam bao dat chat lugng theo yeu
cau, dap tmg cac yeu cau cuia khach hang va
khong phai chiu cac khoan phat anh huong
dén doanh thu. Do do, diéu quan trong la
phai hiéu rd mo vé mat khai thac va cac yeu
to ky thuat khac co thé anh huong dén chit
luo’ng san pham Pé dat duoc muc tiéu nay,
can xdc dinh cac khéi khai thac co hiu qua
kinh té va khai thac chung dung thoi diém va
dung cach. Hién nay, c6 nhiéu phuong phéap
luén va cac goi phan mém khai thac cho phép
chuan bi va phan tich nhanh chong, hi¢u qua
cac phuong an lap ké hoach khai thac. Dya
trén kinh nghlem thu duogc tur nhleu du 4n
bo-xit ma tac gia da hoan thanh gan day, co
v€ nhu sy han ché chinh trong cac g1a1 doan
dau (Nghién clru pham vi) trong qua trinh
nay 1a tinh san c6 cua dir ligu dau vao va
co it hodc hoan toan thiéu cac nghién ctru
thi truong bao gdm céc chu ky ké hoach sau
nim nam dau tién cia tu01 tho mo. Bai bdo
nay nham muc dich tom tat cac ki thuat lap
mo hinh va lap ké hoach khai thac phu hop
nhat va cac khia canh ma tac gia coi la quan
trong dé phat trién va van hanh cac du 4n
khai thac bo-xit.

2. Yéu tb thay déi khai thac

Nhu da néu ¢ trén, cac yéu to thay 61‘01
khai thac gém cic yéu to khai thac, che
bién, luyén kim, co so ha tang, kinh té, tiép
thi, phap ly, moi truong, xa hdi va Chll’lh
phu duogc s dung dé chuyén d6i ngudn tai
nguyén khoang san thanh trir lugng quang.

Viéc uée tinh cac yéu to thay doi khai thac
thich hgp nhu lam ngh¢o va thu h01 trong
khai thac co the co tac dong dang ké dén chat
luo’ng san pham nguyen khai. Tuy nhién,
yéu t6 1am nghéo va thu hdi trong khai thac

¢6 xu hudng bi bo qua trong mot s6 nghién
ctru khai thac, dac biét la nhung nghién ctru
lién quan den khoang san cong nghiép, trong
khi cac yéu t6 nay lai dugc quan tam nhiéu
hon trong khai thac kim loai. Piéu nay c6
1€ 1a do xu the hudng dén cac loai kim loai
c6 pham cip thap hon va gia ban cao hon.
Tuy nhién, c6 thé 1ap luan rang pham cap
san pham nguyén khai va chat luong (nhu
alumin/silic oxit phan g co6 san, v.v....)
co vai tro quan trong hon nhiéu va tac dong
lon hon dén cac du an bo-xit, dac biét 1a
khi nguon tai nguyén khoang san khong 16n
hodc pham cap thudng thap khi so sanh véi
thong s6 ky thudt cua san pham. Ngoai ra,
c6 mot loat cac yeu tb cong nghe va kinh té
khac anh huong dén qua trinh san xuét dugc
phan tich bén ngoai nghlen ctru khai thac,
nhung phai dugc dua vao va st dung trong
qua trinh lap quy hoach khai thac dé lam cho
két qua co tinh thyc té. Trong do, cac yéu to
pho bién nhat 1a chi phi khai théc, thu hoi
va chi phi trong qua trinh che bién/tuyén rira
(neu can), chi phi san xuét alumin, chi ph1
van chuyén va logistics, thué khai thac va gia
ban. Mac du la pho bién nhat, nhung nhiing
yéu to nay hoan toan co ban va ly tuong nhat
la nén bao gom cac khia canh khac cua qua
trinh san xuét nhu chi phi nang luong can
thiét dé nghién bo-xit, trang thai trong quy
trinh Bayer (phu thudc vao khoang vat hoc
va pham cap), cac muc san xuat va chi phi
xr ly bun d6 hodc chi phi cai tao phuc hoi
dat. Cac kha ning & day thuc té 1a khong gi6i
han va nén dugc xac dinh theo ting truong
horp cu thé, nhung theo kinh nghi¢m cua tac
gia, thu:ong cé rat it thong tin dau vao can
thiét & giai doan nghlen clru pham vi hodc
giai doan déanh gia kinh té so bo khi phat
trién cac du an bo-xit. Trong truong hop do,
nguoi ta thuong sir dung céac gia tri chuan.
Tuy nhién, & cac mo dang hoat dong, cac gia
tri chuan duoc dua vao céc ké hoach khai
thac dai han va co the dugc ap dung thanh
cong. RO rang, yéu cau phai O bo thong sO
dau vao cho tirng hoat dong xuét khau bo-xit
chtr khong phai cho timg md bo-xit c6 tich
hop nha may alumin.
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