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PIA CHAT MO

Hién trang va xu hwong phat trién cong nghé thong
tin dia chat than ¢ Trung Quoc

>> KS. Tran Tién Hu¢, Cong ty CP Tu van dau tu mo va cong nghiép - Vinacomin

Tém tit: Nganh than d xay dung Hé théng Quan Iy va Khai thac dir liéu dia chét tir 1au. Dé
thye hién chu truong vé tin hoc hod, chuyén d6i s6 cua TKV can xéac dinh phuong an phat
trién vé cong ngh¢ thong tin dia chat phuc vu cong tac quan 1y va khai thac dit lidu dia chat
nay trong thoi gian toi. Bai bao trinh bay dé tharn khdo vé su phat trién cua hé thong thong
tin quan ly khong gian dia chat va khao sat, cac dé xuat xu huong phat t trién cong nghé thong
tin dia chat than ¢ Trung Quéc: Lich st u‘ng dung CNTT trong dia chit than va dia chat mo
0 Trung Quoc da trai qua hon 30 ndm va dang dat dugc nhu’ng thanh tuu dang ké; Cu thé,

ngh1en clru dé xuét xu hudng phat trién, cau tric hé thong va thlet ké chue ndng cling nhu
cac hé thong con cua hé thong thong tin quan 1y khong gian dia chat va khao sat thé hé moi
bang céch 4 ap. dung nhu'ng tién b gan day trong cong ngh¢ thong tin may tinh va khong g1an

Viéc phat trién va u'ng dung thanh cong hé thong thong tin quan 1y khong gian dia chat va
khéo sét thé hé méi s& cung cap hod tro dit liéu dong cho viéc ra quyét dinh truc tuyén cta
nganh khai thac than thong minh.

Abstract:  The coal industry has long built a Geological Data Management and
Exploitation System. To implement the policy of computerization and digital transformation
of Vinacomin, it is necessary to determine a development plan for geological information
technology to serve the management and exploitation of this geological data in the coming
time. The paper presents the development of geological and survey spatial management
information system, and proposes for development trends of coal geological information
technology in China: The history of coalfield geology and mine geology IT applications in
China is over 30 years, which is gaining remarkable achievements; Specifically, this study
proposed the development trend, system structure and function design and sub-systems of
the new generation of geological and surveying spatial management information system by
benefitting from the recent advancements in computer and spatial information technologies,
The successful development and application of the new generation of geological and
surveying spatial management information system will provide the dynamic data support
for the online decision-making of the intelligent coal mining.

1. Mé diu

Co s¢ dir licu dia chat than 1a tap hop
thong tin co gia tri rat 1on, duoc s dung
trong nhiéu linh vyc khac nhau tir cOng tac
tham do cac khoang sang than; thiét ké va
khai thac, quan ly mo than; quy hoach phat
trlen nganh than; quy hoach nang luong
qudc gia; bao vé moi trudng va phuc hdi sau
khai thac v.v.

Cac thong tin, dit liéu vé dia chat va
khoang san duge quy dinh tai Khoan 3 Piéu
4 Ngh1 dinh 73/2017/ND-CP vé thu thap,
quan ly, khai thac va stir dung thong tin, dir
lidu tai nguyen Va moi tmong, bao gom:

a) Bao cao két qua didu tra co ban dia
chat vé khoang san, bao cao ket qua tham do
khoang san (Béo cdo dia chat);

b) Ho so tién cap quyén khai thac khoang

san;

¢) Ho so khu vyc dy trr tai nguyen
khoang san quc gia, khu vuc c¢6 khoang san
phan tan nho 1¢; khoanh dinh khu vue cam,
tam thoi cam hoat dong khoang san; khu vuc
6 khoang san doc hai;

d) Két qua thong ke kiém ké trit luong
tai nguyén khoang san trén pham vi ca nudc;

d) Két  qua cap, gia han, thu hdi, cho phép,
tra lai g1ay phép hoat dong khoang san, cho
phép tiép tuc thuc hi€n quyén hoat dong
khoéang san.

Tap doan Cong nghi¢p Than - Khodng
san Vi¢t Nam (TKV) cling da xay dung H¢
thong Quan 1y va Khai thac dir liéu dia chat
TKYV, da hoan thanh va dua vao str dung vao
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nam 2021. H¢ thong goép phan quan ly dir
liéu dia chat tap trung, dam bao khai thac
tbi da thong tin dia chat, tinh lién tuc dir liéu
tor nguyén thuy dén tai lidu tong hop, dong
thot, cung cap tai lieu phuc vu cong tac thim
dinh cic bao cao dia chat, dé an tham do,
du 4n thiét ké khai thac; xay dung ké hoach
thdm do, quy hoach phat trién ctiia TKV. Tuy
vay, de thuc hién chu trlrorng vé tin hoc hoa,
chuyen d01 s6 cua TKV can xéac dinh phuong
an phat trién vé cong ngh¢ thong tin dia chat
phuc vu cong tac quan 1y va khai thac dix li¢u
dia chat nay trong thoi gian t6i. Bé phuc vu
muyc dich nay can tham khao kinh nghiém
cua cac nude vé cac cong nghé thong tin dia
chat trong linh vuc than.

Bai bao nay tham khao thong tin tor Cong
trinh nghién ctru “Phat trién cong ngh¢ thong
tin dia chét than ¢ Trung Qudc”. Cong trinh
ndy duoc hd tro tai chinh béi Chuong trinh
“Cac dy an nghién ctru khoa hoc 16n cho
K¢é hoach 5 nam 1an thtr 13” (Mega-projects
of Science Research for the 13th Five- -year
Plan) (So tai trg 2017YFC0804303) cua
Trung Quoc Trén co so d6, trinh bay vé sy
phat trién cia h¢ thong thong tin quéan ly
khong gian dia chat va khdo sat, cac dé xuat
xu hudng phat trién cong ngh¢ thong tin dia
chat than & Trung Qudc.

2. Hién trang hé thong quan ly théng
tin dia chat va khao sat

Kha1 thac than la nganh cong nghiép
truyen théng c6 lich sir hon 1000 nam. Trudc
khi cong ngh¢ may tinh dugc ap dung vao
cac hé thong khai thac than ham lo, nhiéu
loai thong tin khong g1an dia ly, chang han
nhu via than, vach va try, ting chira nuéc,
dut gay, cac 16 via than, ham luong khi via
than va dir li¢u do luong, da dugce xu ly thu
cong. Tir dau nhitng ndm 1980, véi su ra
doi cua may tinh, dac biét la cong ngh¢ may
vi tinh, B§ Cong nghlep Than Trung Quoc
trudc day da dé xuat mot quyét dinh chién
lugce vé xay dung mo hién dai.

Sau do, cac truong cao dang va vién
nghién ctru da dau tu dang ké luc luong lao
dong va nguon luc dé thyc hién cac img
dung CNTT va diéu tra tham do dia chét,

dia chat mé, khao sat mo, dia chat thiyy vin,
quan ly tr&r lugng va cac linh vyc lién quan
khac. Hau hét cac don vi tham do dia chat,
cac phong ban quan ly khai thac mo dia
phuong va cic mo than déu thanh lap cac
trung tam rnay tinh va phong may tinh tuong
Umg. May vi tinh va céc thiét bi ngoal vi cua
chung phat trlcn qua tung nam va so lugng
16n cac hé théng quan 1y thong tin da duoc
thiét lap.

Qué trinh phat trién ctia hé thong quan ly
thong tin khong gian dia chat va khao sat mo
than dugc tom tat nhu sau:

(1) Tir dau nhitng nim 1980, mot s6 luong
16m cac vién da sir dung hé thong quan Iy co
s¢ dir liéu dBASE, ciing nhu cac ngdn ngir
BASIC va FORTRAN, d¢ thyc hién quan ly
co s¢ dir liéu thong tin mo than (bao gom dia
chat, khao sat, _thuy van, trr luong, VV) va
st dung cac nen tang phan mém giong nhu
AutoCAD dé vé cac ban dd mo don gian.
Céc vién nay bao gém Cuc Pia chat Than
Trung Qudc, Cuc Khao sat Hang khong va
Vién tham Than Trung Qudc, Vin phong
Dia chat M6 than Ha Nam, Vin phong Dia
chat Mo than Son Tay, Van phong Dia chat
Mo than Péng Bic, Dai hoc Cong nghé va
Khai khoang Trung Quoc Dai hoc Khoa hoc
Dia chét Trung Qudc, Dai hoc Bach khoa Ha
Nam, Pai hoc Khoa hoc va Cong nghé Son
Dong, Pai hoc Ky thuat va Cong nghé Liéu
Ninh, Pai hoc Cong ngh¢ Thai Nguyén, Dai
hoc Khoa hoc va Céng ngh¢ An Huy, Vién
Khoa hoc Than chi nhanh Tay An, Vién
Khoa hoc Than chi nhanh Puong Son va
Tap doan Khai khoang Hoai Nam.

(2) Tir cudi nhitng nam 1980 den gitrta
nhitng nam 1990, Van phong Dia chat Mo
than An Huy va Van phong bia chat Mo
than Phic Kién da tham gia vao cac nd luc
nghién ctru va phat trlen (R&D) vé céc ung
dung CNTT dia chat. Ngoai FoxBASE,
FOXPRO, BASIC, FORTRAN va C dé quan
Iy dir liéu va tinh toan so ho cling su dung
AutoCAD dé Jlap ban dd tu dong céac ban
d6 mo, bao gdm khoa hoc dia chét va khai
thac mo. Ngoai ra, mot s6 nha nghién ctru da
sir dung phan mém ARCINFO dé tién hanh
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nghién cuu dic biét vé san luong khai thac
mo, chiang han nhu du doan dong nudc chay
vao mo.

3) Bat dau tir cudi nhitng nam 1990, Pai
hoc Bic Kinh, Cong ty TNHH Cong nghe
Longruan Bic Kinh va Pai hoc Khoa hoc
va Cong ngh¢ Tay An da lam viéc Ve nghién
clru va phat trién (R&D) vé dia chat mo than
va cdc img dung CNTT dia chat mo. Pai hoc
Khoa hoc Dia chat Trung Quéc ciing da thyc
hién dang ké cong tic R&D lién quan dén
mo hinh hoa dia chat ba chiéu (3D) cua cac
via than, dugc trién khai thuc te

Thong tin do cac don vi dleu tra dia chat
cung cap la co s¢ cho thiét ké, xay dung va
ché blen than. Quan ly thong tin lién quan
tryc tiép dén qua trinh x4y dung CNTT cua
mo. Do do, cac don vi diéu tra, quan ly va
san xuat than di danh nhleu su quan tam dén
viéc quan 1y thong tin vé cong tac dia chat va
khao sat, theo cac budce sau:

(1) Céc giai doan dau va gilra cua qua
trinh phat trién cong ngh¢ thong tin: bi gidi
han boi ché d6 quan ly truyen thong boi con
ngum cac h¢ thong quan Iy co so du li€u
va lap ban dd trong céc linh vyc twong tng
cua ho dugc phat trlen boi cac phong chuyén
mon va chirc nang vé dia chit mo than, khao
sat, thiy van va quan ly tai nguyén. Céu triic
dit liéu ctia mdi hé thong la doc lap va khong
tuong thich, khong thé chia s¢. Tinh thuc
tién cua n6d bi anh hudng rat nhiéu. Theo
quan diém cua Ly thuyet hé thong, hé thong
cong ngh¢ va san xuat cua thuc thé mo 3D
la mot hé thong khong 16. Noi dung co lién
quan cua moi phong ban 1a hé thong con
cua mot h¢ thong khong 16. Mdi hé thong
con chia sé nhleu thong tin khong glan khéc
nhau, bao gém dir liéu vi tri khong glan va
dir li¢u thudc tinh. Noi dung cua tat cd cac
loai ban d6 chuyén dé cua mo déu c6 su lién
két voi nhau. Vi dy, ban d tinh toan trir
luong va ban db dia hinh dia chat bao gém
dir li¢u khao sat, trong khi ké hoach k¥ thuat
khai thac bao gdm dir liéu dia chat. Do do,
can thiét 1ap mot hé thong quan ly thong tin
khong gian dia chét va khao sat tich hop de
tao ra tac dong dang ké. Cong nghé nay sé
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phat trién quan ly tham do dia chat va khai
thac than truyén théng va cung cip huéng
dan ky thuat dé hién dai hoa quan Iy mo.

Vé mat xir Iy d6 hoa, hau hét cac ki su deu
dya vao AutoCAD. Day 1a moi truong thiét
ké hd trg may tinh do Cong ty Autodesk, My
phat trlen N6 chu yéu duoc st dung trong
thiét ké co khi va kién trac. Tuy nhién, mo
hinh dit liéu va cau trac cta n6 duoc sir dyng
trong AutoCAD kha khac so voi cac hé thong
thong tin dia 1y. Tht nhat, n khong thé luu
trlr mot luong 16n dt ligu thudc tinh ctiia mo.
Thtr hai, céac thyc the d6 hoa khong thé xay
dung m01 quan hé vé toa do. Dleu nay gay
ra nhiéu kho khan cho viéc tim h1eu vaxu ly
thong tin hang ngay lién quan den cdc mo.

O giai doan nay, do han ché vé phan cimg
may tinh, co s¢ dir li¢u va cong nghé CAD,
viéc tng dung cong nghé thong tin dia chat
va khao sat chi dat dugc nhitng hi¢u qua
khong nhu mong doi.

(2) Thong tin mo than la loai thong tin
khong gian. Hé théng thong tin dia ly (GIS)
14 mot phuong tién k¥ thuat hiéu qua dé xur
ly thong tin khong gian, vuot trdi hon dang
ké so vai cac cong cu v€ nhu AutoCAD va
duoc cac vién nghién cuu va cong ty danh
g1a cao. Tu cudi nhing ndm 1990, cac
vién nghlen ctru Trung qudc va cac doanh
nghi¢p cong nghe cao da tap trung vao cong
tac nghién clru va phat trién (R&D) cac h¢
thong thong tin quan 1y khong gian dia chat
va khao sat dya trén cong nghe GIS, da dat
duogc nhimng két qua dang chuy.

Tai Trung Qudc, cac so tham do than
cling nhu cac doanh nghi€p than vira va 16n
chu yéu st dung cac hé thong trong nudc
dya trén cong nghe GIS va cong ngh¢ mang,
thay vi phan mém nhap khau. Céc hé thong
nay de van hanh va thiét thue, dap ing duoc
nhu cau cua nganh cong nghlep khai thac
than. Hon nira, cac cong ngh¢ dugc st dung
trong cac hé¢ thong nay da dat den trinh do
tién tién quoc té, mot s trong sé do (vidy,
xtr 1y 16i tur dong) thdm chi da dat dén trinh
do hang dau quoc té. Pidu d6 hién thuc hoa
viéc quan ly mang ludi cac don vi tham do
dia chat va san xuat mo than trong thong tin
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khao sat dia chat.

Hé¢ thong quan 1y thong tin khong gian
dia chit va khdo sat hi¢n dang duoc str dung
¢ Trung Quéc thudc loai xir ly tuong tac,
chang han nhu 13p ban do ‘may tinh, thiéu
cac chuc ning hd tro quyét dinh va phan
tich thong minh. Do d6, hé thong khong thé
thich mg véi cic phat trién gan day trong
cong nghé Dién toan ddm may, D li¢u 1on
va Internet van vt cung nhu khong dap ung
dugc nhu cau phat trién thong minh, theo
nhoém va quy m6 16n cua cac doanh nghlep
thdm do dia chat va khai thac than.

2.2 Tong quan vé hé thdng quan 1y thong
tin dia chat cac nudc

Dbi véi cac nude phat trién, than chiém vi
tri twong d6i nho trong san xuat nang luorng
Méc du than chu yeu dugc san xuat & cac mo
16 thién, mot s6 quoc gia nay, chang han nhu
My, cling c6 cac mo ham 1o. Tuy nhién, cac
dieu kién ky thuat don gidn giong nhu cac
diéu kién cua Cong ty TNHH Tap doan Than
Nang lugng Shendong (Son bong). Cac mo
16 thi€n thuong c6 cac via than day hon.
Sau khi lop dat d4 phu duoc boc di, mo than
xuét hién dudi dang mot thue the dia chat
3D mau tring. O day, tir “trang dé cap dén
cac dbi tuong khong gian voi thong tin hoan
toan dugc blet dén, trong khi tr “xam” dé
cap dén cac dbi tugng khong gian véi thong
tin chwa duoc biét dén mot phan. Do dé, viéc
quan ly thong tin khong gian trong cacmo 10
thién don g1an hon nhi€u so véi cac mo ham
16. Trong cac mo than ham 10, cac diém dir
li€u, chang han nhu dir li¢u ghi nhat ky dia
chat gleng khoan va duong 1o, cho thdy hinh
dang cua via than, noi cac lop dat d4 khac
nho hon pham vi phan b6 cia than. Ngay ca
khi cong tac tham do dia vat ly duge thuc
hién tai cac khu vuc khai thac d6 hoac do6i
Vo1 cac mo ¢o diéu kién vat ly t6t hon, thi n6
chu yéu lam tang d9 chinh xac kiém soat cac
cdu trac, chang han nhu dut giy. Véi viéc
dao céac duorng 16 vén tai va va khai thac cac
guong 10, ngay cang c6 nhiéu thong tin dugc
thu thap vé cac via than. Bay la qua trinh
cac thuc thé dia chat 3D mau xam trd thanh
mau tring. Trong qua trinh ndy, ngoai viéc

stra d6i dong cac ban d6 chuyen dé¢ chinh
cua mo, cac phong ky thuét va ra quyét dinh
cling cAn ndm vitng mot luong 16n thong tin
dinh lugng va dinh tinh lién quan dén cac via
than khai thac dé dap {rmg nhu cau san xuit.

Trong cac mo 1§ thién, viéc thu thap
thong tin lién quan dén cac via than, ching
han nhu 16 khoan va boc 16p dat da pha,
thuong duge thyc hién trude khi khai théc.
Ngoai mot truy van don gian, hé théng quan
ly thong tin twong ng chu yéu chiu trach
nhiém hoan thanh thiét ke quy trinh khai
thac, cling nhu tinh toan khdi lwong via than
va lop dat da boc. Nhirng nhiém vu nay co6
thé dugc thuc hién bang cac cong cu CAD.
Do d6, nghién ciru dugc thyc hién va phan
mém duoc st dung trong cdc mo cua nudce
ngodi chu yéu lién quan den khai thac 10
thién. Cac hé thong phan mém rat ndi tiéng
la Micromine, Crystal, Datamine, EMPPES
va Minex. Thong qua viéc xem x€t cac tai
li¢u hién tai va viéc st dung mot so hé thong,
chung ta c6 thé thay rang thlet ké cua ching
dya trén CAD va ly thuyet dd hoa lién quan.

Déi véi Trung Quoc khai thac ham 1o 1a
phu:orng phép chinh, cac diéu kién k¥ thuat
ctia phuong phap nay rat phirc tap, H¢ thong
quan ly thong tin khao sat dia chat cha yéu
dya trén nhu cau cua mo 1 thién va cong
ngh¢ CAD Van chua dugc ap dung cho céc
phong ban vé tham do dia chat hodc khai
thac mo & Trung Qudc.

3. Xu hu’o’ng phat trién va yéu ciu

Déi voi Trung Qudc ciing nhu cac nudc,
viéc xdy dung cac mo thong minh da tro
thanh xu huéng phat trién tat yéu trong nganh
than. Trong qua trinh Xay du:ng va san xuat
hang ngay clia cac mo, cac md hinh dia chét
dong 6 do chinh xé4c cao, mo hinh duong 10
va mo hinh tham hoa 4 an duoc dua lén hang
dau va quyét dinh sy thanh cong hay that bai
cua khai thac mo thong minh. Do do, can co
cdc cong ngh¢ mang va hé thong GIS tién
t1en e phat trién hé thong quan ly thong tin
thé hé méi thuc day cac dich vy hd tro ra
quyet dinh cho khai thac mo6 thong minh. H¢
thong nay du kién sé& co cac chirc ning sau:

(1) Co s¢ dir ligu: xay dung co so dir liéu
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vé dia chat, do luong, trie luzong, thiy van va
chat lu’o’ng than dé cung cap luu trir thong
nhét cho cac dbi tuong khong gian dia ly.

(2) Ban d6: thiét 1ap cac tiéu chuan xu
ly thong tin dia 1y ctia mo dé hién thuc hoa
qua trinh xw ly hop tac phén tan cua dd hoa
chuyén dé vé dia chat, do luong, trir lugng,
thily van va chét luong than.

(3) Xur Ly va phén tich dir liéu dong: tich
hop dia chat mo, dia chat thuy van, khao sat
mo, dia vat ly, dia khi va cac dir li¢u khac
bang cach su dung cong ngh¢ GIS 2D va 3D
dé thuc hién xur 1y tu dong, khai thac va hién
thi dir licu 3D tich hop dir li¢u khong gian
dia chat va khao sat.

(4) Tao va xt ly bao cao: phan loai tu
dong dir liéu trong co s¢ dit ligu va tao cac
tai khoan va bao cao dia chat can thiét cho
mo, cong ty va cac co quan cap trén.

(5) Tich hgp thong tin dia chat va khao
sat va tu dong hoa van phong: thiét lap nén
tang quan ly thong tin dia chat 6 thé chia
sé nhiéu loai thong tin dia chat khac nhau dé
dat dugc ty dong hoa van phong dia chét.

(6) Thlet 1ap hé thdng vong lap khep kin
an toan dé theo doi nguy co nudc va kiém
so4t nguy co tiém an: thiét 1ap nén tang tich
hop dir liu gidm sat dong thity van mo dé
thuc hién duyet truy van va danh gia dir licu
mo hién tai va lich st theo thoi gian thye.

(7) Thiét lap hé thong quan ly tai nguyén/
trir lwong: két hop ba loai trir lwong, tirc la
trit lwong than phat trién, trit lwong than
chuan bi va trir lugng kha dung, san lugng
va hé thong con quan ly luong ton that dé
thyc hi€n phén loai ty dong va bao cdo tom
tat dir lidu tho.

®) Thiét 1ap hé thong quan 1y thong tin
chit lugng than: thuc hién luu trr va quan
ly tap trung dit liéu chét luong than, ching
han nhu than nguyén khai va than thuong
mai, va phan tich thong ké dir liéu co ban.
Tu dong tao bdo céo co lién quan va duong
cong xu huorng va thuc hién du doan, du bao
va truy van toan dién.

(9) Thiét 1ap kho Iuu trir ky thuat s6 cho
dix liéu dia chat va khao sat: thu thap cac tép
dia chat va khao sat da phan loai, kho luu trit

PIA CHAT MO

lich sir sau khi xir Iy k¥ thuat s6 va thyc higén
cac chtrc nang luu trix ky thuat s6, truy xuét
mang ciing nhu truy van.

4. Két luin

V6i 30 nam tich luy kién thirc va cong
nghé tién tlen cac ung dung cong nghe
thong tin Ve dia chit mo va mo than cua
Trung Quoc da dat dugc nhufng két qua dang
cha ¥. Phan mém trong nude dugc phat trién
cho céc ung dung nay da nang lén vi tri hang
dau thé g101

Than van s¢€ la nguon nang luong chinh
cua Viét Nam. Vi vy, cong tac dia chat tham
do va dia chat mo phai theo kip nhu cau lu6n
thay d6i ciia hién tai va tuong lai nhét 1a
trong diéu kién chuyen d6i s6 hién nay. Kinh
nghlem cua cac nudce nhu cua Trung Qudc 1a
vi du tot dé tham khao.

Tai li¢u tham khéo

1. Ngh1 dinh sb 73/2017/ND- CP cua
Chinh phu ban hanh ngay 14/06/2017 vé thu
thap, quan ly, khai thac va st dung thong tin,
dir 1iéu tai nguyen va moi truong.

2.Yéu cau cua Tap doan TKV vé viéc luu
trlt tai liu https://www.thanthongnhat.vn/
van-ban-dieu-hanh/yeu-cau-cua-tap-doan-
tkv-ve-viec-luu-tru-tai-lieu-3414.html

3. Ung dung tin hoc hoa trong cong tic
lvu trir tai liéu tham do cua TKV vite.vn/
New/Detail 71d=2878.

4. Shanjun Mao, Development of coal
geological information technologies in
China, Int J Coal Sci Technol (2020)
7(2):320-328; https://doi.org/10.1007/
s40789-020-00340-1.
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Mot vaiy kién vé kha niing ap dung hé thong biing
tai doc cho cac mo quang 16 thién sau cua TKV

>>TS. Lé Pirc Phwong, Hoi Khoa hoc Cong nghé M4 Viét Nam

Tém tit: Trén co sé khai quét vé tinh hinh sir dung hé thong bang tai déc & mot s6 nudrc trén
the gidi; dac diém cong nghé; hiéu qua ve cong nghé, kinh té, an toan va moéi truong khi ap
dung hé thong bang tai doc; diéu kién va ké hoach khai thac cua cac mé quang 16 thién trong
thot gian to1; bai bdo danh gid so bo ve kha nang 4p dung h¢ thong bang tai doc cho cdc mo
quang 16 thién sau cua Téap doan Cong nghiép Than - Khoang san Viét Nam (TKV). Két qua
danh gia so bg cho thay, mot sO mo quang 16 thién sau cua TKV ¢o thé ap dung h¢ thong
bang tai doc két hop vdi bang tai truyén thong (a < 17°) va 6 t6 dé van chuyén dat da, dac
biét 1a van chuyén quing thay thé cho hinh thirc van tai bang 6 t6 don thuan nhu hién nay.

Abstract: Based on an overview of the situation of using steeply inclined onveyor systems
in some countries in the world; technological characteristics; technological efficiency,
economy, safety and environment when applying slope conveyor systems, conditions
and mining plans of open-pit mines in the coming time, the article makes a preliminary
assessment of the possibility of applying slope conveyor systems to deep open-pit mines of
the Vietnam National Coal and Mineral Industries Holding Corporation Ltd. (Vinacomin).
Preliminary assessment results show that some deep open-pit mines of Vinacomin can apply
a steeply inclined conveyor system combined with traditional conveyors (o < 17°) and
trucks to transport soil and rock, especially transporting ore instead of the current simple

form of transportation by trucks.

1. Dit van dé

Hlen nay trén cac mo 1§ thién lon cua
thé giéi da va dang su dung kha phd b1en
hé thong bang tai noi chung, bang tai doc
noi riéng dé van chuyén dat da va khoang
san tir ddy khai truong 1€n bai thai va nha
may ché bién. Dién hinh 12 Cong ty khai thac
"LOGINOV va PARTNERS" da trién khai
mot s6 du an vé cac to hop may nghlen va
bang tai (DKK) vé6i cac bang tai dbc (KNK),
nang suat van tai tr 14+40 tri¢u tan/nam
c6 kha nang nang tai khong can chuyén tai
trung gian voi chleu cao nang tai 1én toi 800
m (tinh theo chiéu thang dung) va goc dbc
cua bang tai lén td1 80° tai Uzbekistan va
Lién bang Nga.

Pé van chuyen dat da, cac mo qudng 10
thién séu cuia TKV nhu mo ddng Sin Quyen
moé dong Ta Phoi va mo sit Na Rua dang su
dyng hinh thuc vén tai don thuan bang 0 t0.

De van chuyen quing, moé dong Sin
Quyén, mo dong Ta Phoi dang sir dung hinh
thirc vén tai li€n hgp 0 t0 - bang tai truyén
thong, con mo st Na Rua dang st dung hinh
thirc vén tai don thuin bang 6 to.

Dé giam chi ph1 van chuyen gdp phan
nang cao hi¢u qua kinh t€, dam bao an toan
lao dong, giam thiéu 6 nhiém moi truong va
thuan loi trong viéc ap dung chuyén doi sd,
cong ngh€ 4.0 cho cac mo quang 19 thién séu
ctia TKV, can thiét pha1 nghlen ctru doi mai
cong nghé van tai vdi viec ap dung hé thong
bang tai dbc két hop voi 6 to dé van chuyén
dat da va quang tur long moong 1€n bai thai
va kho trung gian hodc nha may tuyen

2. Mot vai nét vé tinh hinh sir dung hé
thong bang tai dbc trén the gidi

Céc h¢ thong bang tai doc hién nay da va
dang dugc sir dung kha pho bién trén cac mo
10 thién séu cua thé gidi. Dudi day co thé ké
dén mot s6 mo nhu sau:

Nam 2006, Cong ty khai thac mo
"LOGINOV va PARTNERS" da trién khai
t6 hgp CPT — RUDA tai mé Muruntau &
Uzbekistan voi goc nghiéng cua bang tai doc
390, chleu cao thang dung 270 m, nang sut
15 triéu tin/nam va 10 hop duoc dua vao van
hanh nam 2011, T hop nay gém bang tai
déc KNK-270 (Hinh 1) va tram nghién va
xtr ly (DPU) (Hinh 2).

8 Bantin Tw vin & Céng nghé Mé



Hinh 1. T6 hop nghién va béing tai doc
KNK-270 tai mé Muruntau - Uzbekistan

Nam 2012, Cong ty khai thac "LOGINOV
va PARTNERS" da trién khai du an Xay
dung t6 hop nghién va bang tai doc c6  cong
sudt cao cho Nha may khai thac va ché bién
Mikhailovsky (LB Nga) v6i goc nghiéng cua
bang tai déc 40-60°, chiéu cao thang dung
128 m (Co kha nang phat trién t6i 500 m khi
mo Xuong sau) nang suit 25 tri¢u tan/nam
va dua vao van hanh nam 2020. T6 hop bao
gom: tram nghlcn va xu ly (DPU) 1500/180,
bang tai doc KNK 128/5000 (Hinh 3).

Ngoai ra, con ¢6 cdc mo nhu: Mo dong
Majdanbec ¢ Serbia da st dung hé thong
bang tai doc c6 do doc 35,59, chicu cao nang

KHAITHAC LO THIEN [

tai 93,5 m, chiéu rong 2.000 mm, ndng sut
20 triéu tan/nam dé ché quing dong, Mo
vang & Colombia da sir dung hé thong bang
tai doc tir nam 2020, c6 do doc 1€n 61 45°,
chiéu cao nang tai 14 m, nang suat 1,2+1,3
triéu tin/nam dé cho qudng vang; Mo Perini
0 Nam Phi su dung hé théng bang tai doc
tir ndam 1993, c6 d6 doc 1én 61 90°, chiéu
cao nang tai 70,1 m, chleu rong 1,372 m,
nang suat 6 triéu tin/nam dé cho dat da; Mo
Terra Nova & Mexico st dung hé thong bang
tai doc tir nam 2000, c6 do doc 1én toi 359,
chiéu cao néng tai 34 m, chiéu rong 1.524 m,
nang sudt 12,5 tridu tan/ndm dé chd quing
dong Dac blet trén cac mo 16 thién 6 My da
va dang su dung kha pho bién hé thong bang
tai doc dé van chuyén dat da, than, quang,
ba sang, v.v... Trong sb do, co: Mo than ¢
mién Tay Hoa Ky da su dung hé théng bang
tai doc tor nam 1984, c6 do doc 1én t61 60°,
chiéu cao nang tai 59 4 m, chiéu rong 1.829
mm, ning suét 14 triéu tan/nam dé cho than;
Mo than Turis sir dung hé thdng bang tai doc
tu nam 1993 c6 do doc 1én téi 90°, chiéu cao
nang tai 102,4 m, chleu rong 1 524 m, nang
sudt 7 triéu tin/nam dé cho than V.V..

3. Cong nghé bang tai dqc va hle;u qua
cia viéc sir dung bang tai doc

3.1. Cong ngh¢ bang tai doc

Bang tai doc khong glong nhu cac bang
tai truyén thong cO goc dbc o < 17°, ma dé
nang cao goéc doc cua bing tai, nguoi ta

thuong st dung bang tai thir 2 nam dong truc

Hinh 2. T hop DPU véi mdy nghién ring xoin DShZ 1300/300
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Hinh 3. Té hop nghién va bang tai tgi Mikhailovsky GOK (LB Nga)
vdi cong sudt 25 triéu tén/nim

phia trén bang tai chinh vén chuyén vat liéu.
Ca 2 bang tai déu duoc trang bi dan dong
riéng. DO bam dinh cua vét liéu duge van
chuyen trong bang tai déc dwgc dam bao
bang cach ép vt liéu giira 2 bang tai. Nhanh
trén cua bang tai dudi dung dé van chuyen
con nhanh dudi cta bing tai trén dung dé
¢ép vat liéu lén nhénh trén cua bang tai dudi
(xem hinh 4), trong d6 bang tai ép phia trén
duogc trang bi cac con lan ap suat 10 xo.

Trong trudng hop nay, luc kéo tac dung
1én vat liéu dugc van chuyén duoc truyén di
boi ca 2 bang tai. Vat lieu duge van chuyén
dbi voi bang tai dbc c6 kich thude sau khi
nghién dap 1én téi 350 mm.

Céc doan nghiéng cua bang tai duge gin
lai v6i nhau bang ban 1é. Cac phan riéng 1¢
duoc ubn cong neu can thiét dé lip bang tai
vao mot cau hinh nhat dinh. Cac phan nay
mang theo gla dd con lan cho cac nhanh bang
tai, con lan 4 ap sut, thlet bi diéu khién, dimg
khan cap va cac thlet bi khac va dugc trang
bi bang tai mot chidu ciia cong ty RAM.

Cac phan dugce ho tro trén cac tru thang
dung voi cac két ndi ban 1&. Ban than cac
tru cot dugc dat trén nén cia cac bo dat
trung gian. B phan hd trg duge trang bi cac

thiét bi dé di chuyen dé hd tro theo hudng
ngang va hudéng thang du’ng nham bu dap
cho nhiing 101 dinh vi c6 thé xay ra. Céc tru
duoc phat trién theo hudéng ngang (ha1 nut
hd o) dé chiu tai trong ngang va md men
xo0an cua mat cat (gi6, dong dat). Két nbi
khép nbi giira cac phan lam cho bang tai it
bi anh hudng boi 16i 1ap dat va don gian hoa
cong tac lap dat.

Viée lap dat bo phan chdn bang tai 1a didu
ki¢n can thiét dé bang tai hoat dong an toan.
Diéu nay 1a do  goc doc cua bang tai va chiéu
cao van chuyén 16n. Viéc dung cac nhanh
bang tai dang hoat dong & ché do khan cap
(bang tai bi dut, phanh bi hong) duge dam
bdo trong céc bang tai bang cach lap dat cac
gia do con lan va con lan ap sudt quay mot
chiéu.

Vi€c bdo tri nhip bang tai dugc thuc hién
bang xe ddy bao tri chuyen dung, di chuyén
bang toi doc theo cac doan bang tai trén
thanh ray dinh hinh.

3.2. Hiéu quad cua viéc sw dung bang tai doc

‘Ngoai cac uu dlem nhu bing tai truyén
thong so Vo1 van tai bang 6 t0. Viéc su dung
bang tai doc ngoai hiéu qua bang cong nghé,
con giam dang ké chi phi van chuyén. Ngudi
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Hinh 4. Biing tii déc c6 bing ép:
1- Bting tdi van tdi, 2- Bdng tdi ép

ta uwdc tinh rang mot xe ben st dung khoang
60% nhién liéu diezel dé di chuyen va chi

40% dé van chuyén hang hoa. Doi véi bang
tai, ty 1€ st dung nang luong la 20% va dén
80% dé van chuyén hang héa. Bé nang 100
tan hang 1én d6 cao 10 m, mot xe ben tiéu thy
trung binh 2 lit nhién liéu diezel, con bang tai
tiéu thu 3 kWh di¢n. Tinh theo gia diezel va
gia dién hién tai, bang tai hi¢u qua hon van
tai bang xe dong co tu 4-6 lan Pé lam sang
té vé tinh uvu viét cua hé thong bang tai dbc,
ta so sanh hi€u qua van chuyén gitra 2 h1nh
thirc van tai bang hé thong bang tai dbc 350
va 0 to 0 tai trong q = 100 tan trong cung
diéu kién: van chuyen dat da hodc quang (c6
ty trong 16n), chleu cao nang tai 100 m, nang
suat 20 triéu tAn/nam. Két qua so sanh xem
bang 1.

Tu bang 1 cho thay, so véi van tai bang 6
to, khi van tai bang bang tai dbc khong chi
giam chi phi phi van tai, gop phan ning cao
hi¢u qua kinh t€ ma con nang cao kha nang
tyu dong hoa, ap dung cong nghé chuyén doi
sO va cong ngh¢ 4.0; an toan trong lao dong
va giam thiéu anh erong dén moi trudng;
V.V..

4. Dleu kién, ké hoach khai thac va kha
nang ap dung hé thong bang tai doc cho
cac mo quang 1 thién siu cia TKV

4.1. Mo sat Na Rua

Theo Béo céo nghlen ctu kha thi
(BCNCKT) dau tu xay dung (PTXD) mo
sat Na Rua do Vién Khoa hoc Cong ngh¢ mo
- Vinacomin lap nam 2025, mo sat Na Rya
¢6 cac chi tiéu vé diéu kién va ké hoach khai

KHAITHAC LQ THIEN [

thac xem bang 2.

Tu bang 2 két hop véi ban d6 hién trang,
ban d6 ket thiuc khai thac d6 thai, ban do
tong mat bang va trinh ty khai thac do6 thai
cho théy, véi cac chi ti€u vé diéu kién va ké
hoach khai thac ciia mo sat Na Rua hoan toan
co thé dau tu hé théng bang tai dbc voi goc
dbc o <350 dé vén chuyen dat da boc va dic
biét la quang sat nguyen khai tir khai truong
vé XL}’O’Ilg tuyen boi voi tuyen bang van
chuyén quang, trong giai doan dau xay dung
tuyen bang 06 dinh trén mat tr bién gidi phia
trén ctia mo vé xuong tuyen dai khoang 1
km. Vé sau khi mo xudng sau s€ xay dung
tuyen bang tai doc phat trién dan theo day
mo. D6i voi tuyén bang van chuyen dat dara
bai thai s6 4, _trong giai doan dau xay dung
tuyén bang co dinh trén mat tr bién gidi phia
trén cua mo den bai thai khoang 0,5 km. Sau
do phat trlen dan ca?2 dau, dau phia mo xay
du'ng tuyen bang ddc phat trién dan theo day
mo, con dau phia bai thai xy dung cac doan
bang nim ngang va déc xen k& nhau dé phat
trién dan theo chiu ngang va 1én cao cua
bai thai.

4.2. M6 dong Ta Phoi

Theo BCNCKT DTXD mé dong Ta Phoi
(dleu chinh) do Vién Khoa hoc Cong nghé
mo - Vinacomin 1p ndm 2024, mo dong Ta
Phoi c6 cac chi tiéu vé diéu kién va ké hoach
khai thac xem bang 3.

Tu bang 3 két hop véi ban d6 hién trang,
ban d6 ket thuc khai thac d6 thai, ban do6
téng mit bang, mat cit dia chit va trinh ty
khai thac, d6 thai cho thdy, voi cac chi tiéu
Ve diéu kién va ké hoach khai thac cta mo
dong Ta Phoi, dic biét 1a khi xem xét dén
giai doan mo rong khai thac than quang 6,
day mo co thé Xuong sau téi muc -50 m, tuc
la sdu hon day mo cua BCNCKT 150+160 m
thi kha nang ap dung hé thong bang tai dbc
dé van chuyen dat da va quang nguyén khai
la hoan toan co6 thé.

5. Két luén

Bang tai déc noi chung va bang tai déc
c6 bang ép noi riéng khong chi co day da
cac uu dieém nhu bang tai truyén thong, ma
con ¢6 kha nang van chuyén véi goc doc 1on.
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DPé giam gié thanh van tai, gop phan néng
cao hi€u qua kinh té, an toan lao dong, giam
thiéu 6 nhiém moi truong va tao di€u kién
thudn loi trong chuyen d6i s va cong nghe
4.0, v.v... TKV va céac cong ty khai thac cac
mo qudng 19 thién sdu can quan tdm nghién
cuu kha nang ap dung hé thong bang tai dbc
c6 bang ép./.

Tai liéu tham khao

1. Ta Ngoc Hai, Str dung bang tai dbc

co bang ¢ép trong céng nghi¢p mo, Tap chi
Cong nghlep mo, so 10, Tr. 11-13.

2. Bao cao nghlen ctru kha thi dau tu xay
dyung (diéu chinh) cac mo sit Na Rua, mo
dong Ta Phoi do Vién Khoa hoc Cong nghé
mo - Vinacomin 1ap nam 2024, 2025.

3. Cac trang web trén internet.

Bing 1. So sdnh vin tdi bang béng tdi doc véi é t6

TT Chi tiéu Pon vi Bing tai doc Ot
1 | Khéd nang tu dong hoa Cao Thép
2 | Nhéan lyc phuc vu it Nhiéu
3 | Anh huong dén moi truong Thép Cao
4 | An toan lao dong Cao Thap
5 | Tinh linh hoat Thap Cao
6 | Téc ngh&n trong san xudt Thép Cao
7 | Chi phi dau tu ban dau Tr.USD 30-40 15-20
8 | Chi phi van hanh Tr.USD/n 2-3 20-25
9 | Khau hao/tudi tho nam 15-20 5-7
10 | Tong chi phi sau 10 nim Tr.USD 50-70 > 150
11 | Gia thanh trung binh trong 10 naim | USD/tan 0,25-0,35 > 0,75
12 | Kha ning ap dung chuyén doi s6 Rt cao Trung binh

Kha nang giam sat va dicu hanh so

C6 thé gin GPS
nhung phan tan.

Dé tich hop cam
bién, dit licu
truyén truc tiép.

- | Tich hop dit liéu va phan tich thong
minh (Al, Big Data)

Dit liéu roi rac, kho
dong bd gitra cac xe.

Dir liéu lién tuc
va nhat quan.

- | T6i uu héa van hanh qua so hoa

D@ dang mé hinh | Phu thudc nhiéu vao

hoéa,... 1dp lich | con nguoi, lap lich
van hanh, diéu |tha cong hodc ban
phéi tu dong. tu dong.
- | Kha niang két ndi vi hé thong quan D@ tich hop dong | C6 thé tich hop
ly théng minh (ERP, MES, GIS...) bd v6i hé théng | nhung cin trung

gian két noi nhiéu
ngudn di liéu khac
nhau.

san xudt, quan ly
mo, quan 1y nang
lugng.

- | Béo tri thong minh

C6 thé gin thiét bi
chan doan xe nhung
phan tan, kho xay
dung dong bo.

Dé tich hgp cam
bién dé canh bio
som su cé, tang
hi€u qua bao tri.
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Bing 2. Céc chi tiéu diéu kién va ké hoach khai thdc mé sit Na Rua

TT Chi tiéu Don vi Gia tri
1 | Cot cao ddy khai truong m -70
2 | Dién tich khu vuc khai thac ha 75,4
3 | Trit lugng quing dia chét tan 10.444.590
4 | Dit d4 boc m’ 76.089.440
5 | Quang nguyén khai
- | Trir luong tan 10.414.860
- | Ham lugng % 58,04
6 | Hé sb boc trung binh mi/t 7,31
7 | Géc déc by mo do 35
8 | San lugng theo dit boc Tr.m’/nam 2,53
9 | San lugng theo quang nguyén khai Ng.tin/nim 350
10 | Chiéu cao ning tai dat da boc trung binh m 300
11 | Chiéu cao nang tai quing nguyén khai trung binh m 250
12 | Hinh thtrc van tai dat da Ot
13 | Hinh thirc vén tai quing nguyén khai Oto
14 | Thoi gian ton tai mo nam 31
Bing 3. Cdc chi tiéu diéu ki¢n va ké hoach khai thac mé dong Ta Phoi
TT Chi tiéu Pon vi Gia tri
1 | Cét cao day khai truong m 110
2 | Dién tich khu vuc khai thac ha 214,3
3 | Trir luong quing dia chét tan 11.616.702
4 | Dit d4 boc m’ 50.757.000
5 | Quang nguyén khai
- | Trit luong tan 12.007.746
- | Ham lugng % 0,67
6 | Hé sb boc trung binh m’/t 4,23
7 | Géc déc by mé do 32+41
8 | San lugng theo dit boc Tr.m*/nam 4,5
9 | San lugng theo quang nguyén khai Ng.tan/nim 1000
10 | Chiéu cao nang tai dat d4 boc trung binh m 250
11 | Chiéu cao nang tai quing nguyén khai trung binh m 30
12 | Hinh thirc vén tai dat da 0t
13 | Hinh thirc van tai quang nguyén khai O t6-bang tai
14 | Thoi gian ton tai mo nam 13
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Ung dung va trién vong ki thuat chén 10 bing

~ r 20
vira than, da thai
Nguén: : ZHU Lei, GU Wenzhe, YUAN Chaofeng, et al. Application and prospect of coal

gangue slurry filling technology[J]. Coal Science and Technology, 2024, 52, (4): 93—104.
DOI: 10.12438/cst.2023-1919

>> CN. Nguyén Mai Hoa, Cong ty CP Tu van du tu mo va cong nghiép - Vinacomin (Bién dich)

Tém tit: Dé dat dugc myc dich xtr 1y than, da thai tai chd, san xuat xanh va quy mo hoa,
cong nghé chén 16 bang vira than, d4 thai la cong ngh¢ chen 16 kiéu méi, da dugc phat trién
va ap dung nhanh choéng trong nhu’ng nim gan day. Bai viét trinh bay hé thdng ky thuat
chén 10 bang vita than da thai, tap trung vao luu trinh cong ngh¢ nghlen dap than va da thai,
gia cong, ché bién vira tir bot da thai thanh pham va nudc, bom van chuyen vira gia cong,
ché bién va chén 16 ¢ khu vyc muc ti€u trong 10, thao luén céc van dé chu dao cua ky thuat
quan trong nhu nghlen dap phan cap hi¢u qua cao than, da thai, gla cong, ché bién chinh
xdc vira, van chuyén vira bang duong dng va chén 16 giai doan cudi, phan tich nguyén ly
ky thuat thiét bi cht dao va moi truong ung dung thlet bi nghlen dap, thiét bi sang, thiét bi
dinh luong, thiét bi tron va thiét bi bom; Lay nhu cau chén 1o bang vita than d4 thai caia mo
Truong Gia Mau c6 khong gian nho, nhiéu thiét bi, ning suit cao lam bdi canh «cOng trinh
de nghién ctru, khai phat, thiét ke bd tri hé thong khac nhau nhu gia cong, che bién trén mat
bang vita than da thai, van chuyen bang dudng 6 ong, chén lap trong 10 va diéu khién thong
minh. Khéi luong da thai chén 1ap hang ndm c6 thé dat 554000 tan, hinh thanh mét mo hinh
thi diém cong trinh chén 16 bang vita than d4 thai dat m{rc phat thai bang khong va xtr ly
thén thién v6i moi trudong, tao hi€u g mo hinh t6t cho khu vuc; Trong twong lai, k¥ thuat
chén 10 bang vira than d4 thai sé tiép tuc duoc nghi€n clru va phat trlen theo hu:ong nhe hoa
thiét bi, tich hop hé thdng & muc do cao ciing nhu doi méi va nang cap cong ngh¢, gop phan
xay dyng h¢ thong cong nghe khai thac than xanh va hd tro k¥ thuat dé dat duoc muc tiéu "
carbon kép " cua quoc gia.

Abstract: In order to realize in-situ, green and large-scale disposal of coal gangue, coal
gangue slurry filling technology, as a new filling technology, has been rapidly developed
and applied in recent years. This paper expounds the technical system of coal gangue slurry
filling, and discusses the key technical core issues of coal gangue high-efficiency grading
crushing, slurry precise preparation, slurry pipeline transportation and end filling, focusing
on the process flow of coal gangue crushing, water slurrying of finished gangue powder,
slurry pumping preparation and underground target area filling. The technical principles
and application scenarios of key equipment such as crushing equipment, screening
equipment, metering equipment, mixing equipment and pumping equipment are analyzed,
Based on the engineering background of small space, multi-equipment and high capacity of
coal gangue slurry filling in Zhangjiamao Coal Mine, the layout of different systems such as
surface slurry making, pipeline transportation, underground filling and intelligent control
of coal gangue slurry filling was innovatively developed and designed, and the annual
filling amount of coal gangue could reach 554 000 tons, forming a demonstration of coal
gangue slurry filling engineering. In the future, the coal gangue slurry filling technology
will be further studied and developed in the direction of small and lightweight equipment,
highly integrated system, iterative and innovative technology, which will provide technical
support for the construction of green coal mining technology system and the realization of
the national carbon peaking and carbon neutrality goal.
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Mot luong 16n chat thai rin gom than, da
thdi dugc tao ra trong qua trinh khai thac,
ché bién va st dung tai nguyén than cua
Trung Qudc. Theo thong k&, lugng chat thai
tur than, da thai chlem tir 10% dén 25% san
lugng than san xuit hang niam, tr& thanh
chat thai ran cong nghlep 16n thr hai chi sau
quang dudi. Tinh dén nam 2022, luong ton
than da thai Xap xi 7,5 ty tan va tiép tuc tang

v6i toe do 500 tri¢u dén 800 triéu tan moi
nam, chu yéu tap trung tai cac khu vuc khai
thac va sir dung tai nguyén than quan trong
nhu Son T4y, Thiém T4y, N6i Mong va Hic
Long Giang, hi¢n da hinh thanh khoang hon
2.600 bai chura da thai than.

Viéc can bang gitta st dung hi¢u qua tai
nguyén than va xur 1y than, da thai mdt cach
v0 hai da tré thanh m¢t nhi€ém vu kho khaén,
cap bach ma cac doanh nghiép than can phai
giai quyét va cung 1a hudng nghién ctru quan
trong trong cong nghé khai thac than xanh.

Hién nay, cac phuong phap xtt 1y than, da
thai thuong dugc str dung chu yéu bao gom
tai st dung tai nguyén va chén 10 vo hai hi¢u
qué cao. Trong do, tai su dung tai nguyén
than, da thai bao gdém 3 huong chinh: st
dung truc tiép (xay dung va sura chira duong
bd, cai tao, phuc hoi dat va phat dién bang
nhiét dién; nang cao gia tri st dung (san xuat

Chén 16 bang keo
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cac san pham nhém, ché tao hop kim nhém-
silic, chuan bi vat liéu than hoat tinh) va tan
dung tong hop (san xuit khi than, chuan
bi nguyén liéu thd ceramsite va san xuat
xi mdng). Tuy nhién, viéc tai su dung than
da thai con gap nhleu han ché, chu yéu do
chi phi khi van chuyén tir noi san xuat dén
noi su dung Bén canh do, cac phuong phap
nang cao gia tri st dung va tan dyng tong
hop doi hoi von dau tu ban dau 16n, chi phi
van hanh cao, dong thoi dé tao ra cac chat
thai ran tir than mai, 1am giam hiéu qua tong
thé cua viéc tai sir dung than da thai.

Cong nghé chén 16 bang than, d4 thai 1a
dua than, da thai tir trong 10 hodc trén mat
bang chén 14p vao khu vuc di khai thac,
nham XU ly da thai va kiém soat 16p da dich
chuyen va sut lun be mat. Tuy theo vi tri
chén 1ap trong 10 bang da thai, c6 thé duoc
chia thanh chen lap khu vuc da khai thac,
chén lap khu tang cach ly va chén lap khu
sap d6. Theo phuong phéap chén 1o, c6 thé
chia thanh chén 10 bang chat thai ran, chén
16 bang keo va chén 10 bang vira. Trong do,
chén 16 bang chat thai ran va chén lo bang
keo thudc phuong phép chen 1o truyen thong,
chu yéu dung cho than bi vui lap ¢ dudi cong
trinh kién tric, duong sat, try bao vé va thu
hdi hiéu quéa cao, an toan tai nguyén trong

Chén 16 bang chat ran

| Chen 1o

Cheén 16 bing da thai
ﬁr./

Chén 15 kdm vire
tang cach v

Bom vita t3
cachly

'y

m. mm““l“““m”

Chén 16 bang vita

Hinh 1. Phdn loai phwong phdp chén lo

Ban tin Tu véin & Cong ngh¢ M6 15



I KHAITHAC HAM LO

16, hon nita myc dich chinh cua chen 10 béng
vira la dé xir ly than, da thai. Phén loai k¥
thuét chén 16 bang da thai xem hinh 1.

Chén 16 bang vira than, d4 thai dugc coi la
ky thuét chén 16 mai, ké thira uu thé Ve nang
sut xu 1y than, da thai cua chén 16 bang keo
va chén 16 bang chat thai ran truyén thong,
khic phuc nhiing trd ngai k¥ thuat khong
thyc hién song song vira khai thac vira chén
10, dong thoi tan dung triét dé khong gian du
thira cuia khu vuc da khai thac va dudong 10
bo di trong 10, thuc hién xir Iy xanh tai chd,
an toan, hi¢u qua cao va qui mo hoa.

1. Ky thuét chén 10 bang vira

Ky thuit chén 16 bang vira la nghién cac
chat thai ran nhu than, d4 thai, tro bay va xi
than san sinh trong chu trinh an toan than
thanh cap hat theo yéu cau, sau do tron déu
voi nude theo ty 1¢ nhat dinh, loi dung dong
lyc ctia bom cong nghlep st dung cho chen
10, van chuyen dén gan khu vuc da khai thac
bang duong Ong. Ky thudt quan trong cua
chén 10 bang vira bao gém k¥ thuat nghién
dap phan cap hi¢u qua cao than, da thai, ky
thuat gia cong, ché blen tinh vira than, da
thai, k¥ thuat van chuyen bang duong ong
vita than, da thai va ky thudt chen 16 ¢ khau
cubi cing bang vita than, da thai.

1.1 Ky thudt nghién, ddp phdn cdp hiéu
qua cao cua than, da thai

K§ thuat nghién, dap phan cap hi¢u qua
cao than, da thai la ky thuat nghlen dap chat
thai ran than, dé thai thanh cap hat dap ung
yéu cau. Cin cr qu1 luét anh hudng cua ty 1€
duong kinh déi voi dic tinh lru bién cua vira
than, da thai, ky thuat nghlen dap phan cap
hi¢u qua cao can lya chon va phan ph01 ddng
bd hop 1y thlet bi nghién dap céac cip, tranh
vat liéu ngh1en dap khong du s€ anh hu:orng
dén tinh 6n dinh van chuyén than, d4 thai va
bot vat licu qua nhiéu s& anh hudong dén tinh
luu dong va mirc 4§ mo rdng cua vira ¢ dai
sap d6 khu vuc d3 khai thac, dong thoi tang
gia thanh van hanh hé théng nghién dép.

1.2 Ky thudt gia cong, ché bién chinh xdc
vita than, da thai

K¥ thuat gia cong, ché blen chinh xéc vira
than, d4 thai 1a k¥ thuat ché bién bot than da

thai thanh pham da nghién dap va nude theo
ty 1€ cap phdi nhét dinh thanh vira co nong
do nhat dinh. Hién nay, cong ngh¢ gia cong
che blen vira than da thai thuong dung chu
yéu gom: che bién lién tuc va ché bién gian
doan. Ché b1en lién tyc la st dung bang tai
can van chuyén lién tuc bot da thai dén hé
thdng tron, sau dé tron déu voi nudc, qua
trinh nay can bang tai can va van cap nudc
phén ph01 diéu chinh theo thoi gian thuec.
Ché bién gian doan la qua trinh tron bot da
thai thanh pham va nudc vao hé théng tron,
do str dung phuong thuc dinh luong tinh, nén
dam bao klem soat chinh xac nong do vira
ché bién. Ché bién lién tuc dugc ung dung
rong rai 1a do tranh dwoc thiét bi cap liéu
bot d4 thai va thiét bi van chuyén khoi dong
va dung dinh ky. Nhung bi han ché bsi 46
chinh xac kiém so4t cua bang tai can va van
cip nudce, lam cho cong nghé che bién vira
lién tuc van gap phal rui ro lon Ve mat kiém
soat do chinh xéc nong do vira, nong do vira
than, da thai cua cong nghé ché bién vita
lién tuc s€ c6 dao dong trong pham vi nhat
dinh, nhu d¢ dao dong vé trong luong vira
gia cong lién truc trong 10h trong khoang
61,9% - 67,2%, ty 1€ trong lugng binh quan
65,0%, xem hinh 2. Che bién chinh xé4c vita
than, d4 thai bao gém k¥ thuat dinh lugng
tinh hodc dong bot da thai thanh pham, k¥
thuat cap nude ty dong va ky thuat tron hiéu
qua cao.

1.3 Ky thudt van chuyén dwong ong vira
than, da thai o )

K¥ thuat van chuyén bang duong ong vira
than, da thai sir dung bom c()ng nghig¢p chén
16 hodc trong luong ri€ng cua vira de van
chuyén vira than, d4 thai dugc ché bién dén
khu vue da khai thac hoac gan dudng 10 bo di
bang duong dng. Bé dam bao tinh 6n dinh va
tinh kinh t€ khi van chuyen bang duong dng
vira than, da thai, can thiét ké toc do chay cua
vita van chuyén hop ly, phong ngua toc do
chay qua cham géy ra lang hat tho tac duong
ong, néu toc do chdy qua nhanh dan téi mai
mon duong dng nghiém trong, luc can doc
hanh trinh tang [én. Van chuyén bang duong
6ng vira than, d4 thai cin xem xét tong hop
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cap phéi duO’ng kinh hat than, d4 thai, ndng
dd vira va toc do chay, cling nhu khu vuc
vita chay trong duong ong, tic 1a can clr vao
ly thuyét “3 che dd 1 khu vyc ” van chuyén
bang dudng 6 6ng vira dé xac dinh toc do chay
hop 1y. Cép hat than, da thai, nong do vira va
tbc do chay khi van chuyén c6 méi lién hé
tuong tac véi nhau, xem hinh 3.

1.2.4 K§ thudt chén 1o céng doan cudi
bang vita than, da thai

Ky thuat chén 16 cong doan cudi bang
vira than, da thai la cong ngh¢ chén vira ché
blen phu hop véi d6 luu dong va d0 mo rong
dén khu vuc d khai thac cua 16 chg hodc
dudng 10 bo di trong 10. Trén co s& phuong
thirc bd tri dudong Ong, cac hinh thirc chen
16 bao gém: bom vita vi tri cao, bom vita &
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vi tri 1an cén va bom vira ¢ vi tri thip. Ky
thudt chen 10 cong doan cudi bang vira than,
da thai bao gom klem soat tinh 6n dinh 16
khoan, thiét ké thong s6 16 khoan va qui luat
khuech tan chay hiéu qua cao cua dai sap
d6 khu vuc da khai thac cua vira. Trong do,
nghlen ctru tinh on dinh cua 16 khoan chu
yeu 1a kiém soat tinh 6n dinh cua 16 khoan
vudng goéc bom vira & vi tri cao va 1o khoan
nghleng bom vira ¢ vi tri 1an cén; Thiét ké
thong s6 16 khoan chii yeu la xé&c dinh cac
thong s6 khoang cach, goc nghiéng 10 khoan
va khoang cach 10 cho sau khi dong két; Qui
ludt gian nd cia dong chay cua d6i sap do
khu vue da khai thac cua vira la chi dac tinh
khéch tan cua vira than, d4 thai trong dat da
sap do khu vuc khai thac, dic tinh anh huong
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qua trinh nén da thai sap d6 dbi voi tinh luu
dong dong cua vita va dac tinh ket hop long
va ran gitra vita va dat da sap do.

1.2.5 Luu trinh cong ngh¢ chen lo bang vita

Chen 16 bang vita 1a phuong thuc xtr ly
chét thai rin loai mdi, trong do tron than,
da thai ¢ trang thai ran sau khi da dugc dap
hodc nghién véi nudc dé tao thanh hdn hop
dang long, sau do sir dung bom cong nghlep
chuyén dung hodc loi dyng stre tu chay cua
dung dich vira, dudng Ong twong duong vai
chiéu dai van chuyén, khu vuc di khai thac

¥

Kho da thii - - -»{ Nhi maiv da thai

e

trong 10 va duong 10 bo di 1a khu vuce chen
10. Cong nghé chen 10 bang vira bao gdm
dap than, da thai, thém nudc vao vat lieu
thanh pham dé gia cOng, ché bién vira, bom
vita gia cong, ché bién va chén 1o ¢ khu vue
muc tiéu trong 16. Cong ngh¢ chén 1o bang
vira bao gom cac h¢ thong hé thong nghién
dép, hé thong bao quan cham, h¢ thong tron,
hé thong cip nudc, hé thong bom, hé thong
dleu khién va hé thong phu trg phan phoi
d6ng bo. Luu trinh cong nghé chén 16 bang
vira xem hinh 4.
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2. Thiét bi quan trong chén 10 bing vira

Trén co so ky thuat quan trong chén 10
bing vira than, da thai va luu trinh cong nghé
cho thay, thlet bi quan trong ma chen 10 bang
vira de cap dén chu y€u gbm thiét bi nghién,
thiét bi sang, thiét bi dinh luong, thiét bi tron
va thiét bi bom.

1) Thiét bi nghién: con goi la thiét bi
nghién da, la co s¢ dé nghién quing than
thanh phan b6 kich thuée hat hop ly. Thiét bi
nghlen dugc chia thanh nghién tho, nghlen
vura va nghién min theo ¢& hat cap vao va
dau ra; theo ) phuong phap nghién, c6 thé chia
thanh nghién dun, nghién_tach, nghlen Vo,
nghlen va dap hoac nghlen tho va nghlen
min. Nghién dun dya vao tdm lam viéc cua

may nghlen dé é €p vat liéu dé nghlen vat lidu;
nghlen tach 1a cic ném cua bé mat lam vigc
nghién di vao vat liéu dé tao ra ung suat kéo
trong vat li¢u. Khi vuot qua gidi han do ben
kéo cua vat li€u, vat li¢u bi tach ra; nghién
gdy 1a bién dang uon cua vat liéu du’(n tac
dong ctia nhiéu dlem tua va cac lyc duoc so
le va nguoc chiéu. Khi tng suit vuot qua
do bén udn cua vat ligu, vat li¢u bi v& do
hu hong gay; nghlen va dap la tdc dong cua
thdn nghién chuyén dong tc do cao 1én vat
li¢u bi nghlen tac dong cua vat liéu chuyen
dong tdc do cao lén thanh thich hgp va tac
dong 1an nhau cta vat liéu chuyen dong;
nghién min 1a luc cat gitra cac bé mat kim
loai chuyén dong twong dbi, gitra cac vat liéu
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nghién c6 hinh dang khéac nhau hoac gifra
céc vat ligu dudi tac dong cua lyc bén ngoa1
Ung suat vuot qua do bén cat cua vat lidu va
vat liéu dugc nghlen thanh cac hat nho hon.
Xem Bang 1 dé biét cac thiét bi tiéu biéu cua
cac phuong phap nghlen khac nhau. Thiét
bi nghién 1a khau dau tién cia qué trinh tao
vita chén. Tinh hop 1y cua viéc lya chon thlet
bi quyét dinh tinh kha thi cia viéc chudn bi
bun, kha nang van chuyén va tinh luu dong
trong vung sup d6 sau khai thac. Viéc lya
chon thlet bi bi anh hudng bai thanh phan
da, d6 4m va yéu cau phan loai c¢& hat cia
vira chen.

2) Thiét bi sang: Thlet bi sang la chia khoa
dé kiém soat dd phan cap kich thudc hat ciia
than, da thai, dong thoi no cling 1a trung tdm
dam bao t1nh on dinh cua vira than, da thai
than da gia cong. Can ctr vao tac dung cua
cac cap hat trong vira than, da thai, cac hat
thd c6 anh hudng nghiém trong den tinh 6n
dinh cua vira, ddc bi¢t 1a van chuyén duodng
dng voi khoang cach dai, do d6 Iya chon thiét
bi sang hop ly, hi€u qua cao dac biét quan
trong Thiét bi sang dugc chia thanh sang
O dinh, sang lan, sang chéo va sang rung
theo cau triic mit sang. Doi voi sang cO dinh,
vat liéu s€ trugt theo mat sang co dinh doc
theo mat nghiéng dudi tac dung cua trong
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luong cua chinh no, cac hat ¢6 kich thudce
nho hon 16 sang du’oc di qua bé mit sang
dé phan loai; Bo phan lam viéc cua sang lan
1a mat tru tron hodc 6ng sang mdt hinh non,
duong truc dbi xtmg doc theo dng sang co
lap truc quay, toan bg sang quay quanh tim
truc 6ng; Sang chéo la mot loai thiét bi sang
duoc nghién ctru ché tao trén o 8O sang lan
truyen thong, mit sang do nhiéu nhom truc
sang quay cung hudéng tao thanh, trén moi
mot truc sang lap 1 s6 tam sang cung khoang
cach, tam sang trén truc sang lan can duoc
b6 tri dan chéo 1an nhau; Sang rung sir dung
nguyén ly kich rung bang dong co dién rung,
lam cho vat liéu van dong rung lic trén mat
sang va van dong theo duong thang vé phia
trudc, dong thoi bd tri ludi sang hop ly dé
tién hanh sang Lua chon thiét bi sang chiu
tac dong 16n cia do a am than, da thai, dac biét
d6i voi da thai co do a am 10n.

3) Thiét bi dinh lugng: Thiét bi dinh lugng
la khau quan trong trong luu trinh cong ngh¢
gia cong vira than, da thai, d§ chinh xéc cua
dinh luong quyét dinh truc t1ep dén ndng
dd cua vira, tir d6 anh huong dén tinh thich
L'rng cua viéc van chuyén bang du’(‘rng ong
van chuyen vira va tinh luu dong cua vira
trong dai sap d6 khu vuc di khai thac. Thiét
bi dinh luong thuong gap chia thanh dinh

Bing 1  Cdc nguyén Iy nghién dip va thiét bi dién hinh
Phuong thirc nghién dap Loai thiét bi dién hinh Hinh anh so d6 thiét bi
Nghién dun My nghién dap kiéu May nghién dap kiéu miii
ngac tron
Nghién tach May dap con
A
Nghién v& May dap con m
Nghién tac dong May nghién dap kiéu _ ,q;n.‘\
bua va May nghién dap "‘*t, g }, F -
kiéu phan kich iy
Nghién min May nghién bi, may = '_"-..
nghién thanh va may ®© &
nghién rung -
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lugng tinh va dinh lugng dong, trong do
dinh luong tinh la chi tai trong dugc cén va
thiét bi can khong co van dong tuong ddi,
thudc qua trinh dinh luong khong lién tuc;
binh luong dong la chi tai trong dugc can va
thiét bi can ton tai van dong tu’ong d6i, thudc
dinh lugng lién tuc, cling c6 dinh lugng
dong khong lién tyc. Chén 16 bang vira than,
da thai chu yéu str dung dinh luong lién tuc
¢ trang thai dong.

4) Thlet bi tron: Thiét bi tron dong vai tro
cot 16i dé dam bao trang thai cia than, da
thai. Tinh dong deu cua qué trinh tron anh
huong tryc tiep dén ty 1é phat sinh bit ong
van chuyen bang duong Ong vira. Két hop
Vo1 y€u ciu cua chen 16 bang vira than, da
thai 601 v6i dong vira dong nhat hi¢u qua
cao, toe do nhanh va lya chon thiét bi tron co
mirc d6 tron dong déu rat quan trong. Thiét
bi tron dugc chia thanh kiéu tuan hoan va
lién tuc tuy theo phuong thuc tac nghi¢p;
Duya theo hinh thue tron, dugc chia thanh
tron kiéu dung va tron ki€éu nam; Theo so
lugng tryc tron, dugc chia thanh tron mot
truc va tron hai truc. Hién nay, cac giai doan
thuong str dung 2 may tron kiéu 2 truc dé
thyuc hién chire néng tron lién tyc.

5) Thiét bi bom: Thlet bi bom cung cip
dong luc cho véan chuyén vita than, da thai
bang duong ong Theo nguyén ly lam vigc
chia thanh kiéu van dong qua lai va chuyén
dong quay. Mdy bom ki€u qua lai thong qua
piston di dong, piston c6 dinh hodc mang
cach ly van dong ldp lai trong xi lanh dé
thuc hién hat va thai chat long, tir d6 lam
tang va giam thé tich luan phién, bao gom
bom piston di déng, bom piston cb dinh va
bom céch ly. Chén 16 bang vita than, da thai
thuong sur dung bom piston ¢b dinh.

3. Cac cong trinh chén 1o bang vira
thuc té

Cong suat tham dinh cua mo than Truong
Gia Mau 13 11.0 tri¢u tAn/ nam, dat da thai
sang tuyen mat bang cua giai doan hi¢n nay
khoang 200 nghin tan/nam, luong da thai khi
khai thac via than mong giai doan sau sé tang
dén 500 nghin tin/ nam. Trong truong hop
chinh sich bao vé mdi truong tiép tuc that

chat, di d6i voi phuong chdm phat trién moi
12 nong do carbon thép, bdo v¢€ moi trudng,
thén thién moi_truong, thiét ké su dung k¥
thudt chén 10 béng vira than, da thai dé xur Iy
chat thai ran, ning suat cua hé thdng chén 10
bang vita 1a 500 nghin tin/ nam.

Dya vao tinh hinh hién tai cua cac khu
cong nghlep mo nho, thiét bi hé thdng
nghién 16n va yéu cau vé kha ning bao quan
cham vét li¢u cao, nhém cua tac gia da do6i
moi, phat trién va thiét ké mot hé thong g1a
cong vira chinh xéc trén mat bang hiéu qua
cao, tiéu thy nang luzong thdp va tap trung
tiét kiém. So voi cong trinh twong tu, dién
tich cua hé thong gia cong, ché bién vira
giam khoang 50%, mang lai hiéu qua 16n
nhu khong gian nho nhung kha nang tan
dung 16n. Hé théng chén 16 bang vita cua mo
than Truong Gia Mau bao gom hé thong g1a
cong, ché bién trén mat bang, h¢ thong van
chuyén bang duong ong, hé thong chen 10
trong 16 va hé thong diéu khién thong minh.
Heé théng chén 16 bang vita xem hinh 5.

3.1 H¢ théong gia cong, ché bién viva trén
mdat bang

H¢ thong nay gom hé théng con ngh1en
dap, hé thong con sang phan loai, h¢ thong
con bao quan chiam, hé théng con can, hé
thdng con tron, hé thong con bom.

1) Hé théng con nghlen _dap: Kich
thudc hat da thai dd qua rira tuyén mit bang
cua mo than Truong Gia Mau trong khoang
30-160mm, dé dam bao do phan cap kich
thude hat bot da thai thanh pham nghién dap
dap ung yeu cau, dwa vao dic tinh da cua
da thai mo, khoang cach van chuyen bang
duong 6 ong va dic tinh luu bién cua vita than,
da thai, thlet ké st dyng h¢ thong ngh1en dap
3 cap gom: may dap kiéu chuyén tiép (thong
qua) may nghlen kleu con lan hai rang va
may nghlen kleu long soc, dé phan loai da
thai, nghlen dén cap hat 80mm -30mm va
-3.0mm. Cip phdi duong kinh hat nghién
dap da thai.

2) H¢ thong con sang phan loai: De
kiém soat chit luong bot da théi thanh pham
dam bao kich thudc hat 16n nhét dap g y€u
cau thiét ké, str dung sang gian no tién hanh
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sang dbi véi phan nguyen lidu dau ra tir may
dap kiéu 1ong socC. Két qua tng dung tai hién
truong cho thiy, duong kinh hat da thai +
3.0mm trong bot da thai thanh pham chiém
< 3.0%, hi€u qua sang cao, dong thoi higu
qua sang nghlen dap da tha1 sang tuyén c6
luong chtra nude do thtr hién truong 16m,
chua xuat hién hién twong 16 sang bi tic va
von bot thanh pham, ngh1em ching thém
hi¢u qué ing dung sang gian no.

3) H¢ thong con bdao quan cham: H¢
thong gia cong, che bién mit bing mo
Truong Gia Mau nim & san cong nghiép
gieéng gio khu 2, nham nang cao tinh lién tuc
cua hé thong gia cong, ché bién vira, thlet ké
thém hé thong con bao quan cham. Bao gom
bao quan cham giita nghién dap da thai sang

/f.*"
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tuyen va bao quan cham bot da thai thanh
pham, dung cho h¢ thong van chuyén da thai
mat bang va hé thong nghlen dap cling nhu
lién két hoan xung gitra h¢ théng tron va bot
da thai thanh pham. B6 tri bai chira da thai ¢
vi tri trung tdm khu vye hé thong gia cong,
ché bién vira, ¢o kich thuge 19.0m x 19.0,
da thai cat trir 2000t; Bong thoi tdng thém
bunke hodn xung & vi tri chuyén tai thiét
bi sang va thiét bi tron, dung tich 1a 20m3,
thiét bi tron can bang c6 moi quan hé téi san
luong bot da thai thiét b sang va lugng tiéu
thu bot d4 thai, dong thoi nang cao do chinh
xac dinh luong bang tai can.

4) Hé théng con can: Pé dam bao nong
d6 khoi luong vira than, da thai gia cong dap
mg yéu ciu, hé thong gia cong, ché bién
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vira trén mat bang bb tri hé théng con cén,
bao gom can bt da thai thanh pham va dinh
luong cap nude. Bot da thai thanh pham
va nude ding cho ché bién vira sir dung hé
théng dinh lugng lién tuc & trang thai dong,
trong do bot da thai thanh phdm st dung
dinh lu’ong bang bang tai can, nude dung cho
gia cong, ché bién vira sir dung dinh lugng
dong dién tir va van chay dién két hop luong
cap nude didu khlen Thyc tién bom vira tai
hién truong cho thay, luong bot da thai cua
hé thdng dinh luong lién tuc trang thai dong
va lugng nudc dao dong trong pham vi nhat
dinh, xem hinh 6.

19.46%

56 44"%
1.0-1.0 mm
= 07510 mm
= —(} 075 mm

24 %S

Hinh 5 Cip phéi dwong kinh hat nghién
dap da thdi
5) Hé théng con tron: Xem xét hé thong
con can su dung dinh lugng lién tuc trang
thai dong, dé nang cao do dong deu tron vira
than, da thai, thict ke st dung thiét bi tron
kiéu nam 2 truc 2 cép, bd tri 2 may tron &
trén, dudi, tang khoang cach tron va thoi
gian tron trong mady tron cua vira, dong thoi
thiét bi tron cap 1 bd tri thiét bi chay tran
trén, ndng cao thém do dong do tron vira. BS
tri thiét bi tron va hidu qua tron xem hinh 7.
6) H¢ thong con bom: Thiét ké sir dung
2 bom piston ki€u van néng, 1 dy phong 1
lam vigc. Trong qua trinh thyc tién tai hién
truong, chiéu dai duong b ong véan chuyén vira
1a 3,5km, chénh léch chiéu cao duong dng
la 123,0m, ap lyc ¢ cura ra cua bom trong
qué trinh vén chuyén khi dudng ong van
chuyén vira ¢ trang thai chay day trung binh
13 1.52Mpa.Thay ddi 4p luc & cira ra bom
vira xem hinh 8.

3.2 H¢ thong vdn chuyen du’(rng ong

H¢ thong van chuyen duong Ong la he¢
théng van chuyén vira than, d4 thai dén khu
vuc chén 10 trong 10 dudi ap lyc bom cua
bom vira hodc tic dung cta trong luong vira,
chu yéu bao gdm duo’ng kinh lap dat duong
ong, phuong thirc ¢6 dinh du:orng ong va
thong s6 duong 6 ong Hé thdng gia cong, ché
bién vira trén mat bang ctia mo than Truong
Gia Mau na