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CONG NGHE KHAI THAC HAM LO

* Nghién ctru dé xuét cac giai phap kj
thuat trong cong tac chuan bi, 1ap dat,
thdo d&, di chuyén cac thiét bj 16 cho co
gi®i hda déng bo tai mot s moé ham 1o
vung Quang Ninh.

* Mot sb van dé lwa chon day chuyén
thiét bi co' gi¢i hoa khai thac phu hop
cho diéu kién via than day trung binh,
dd dbéc dén 45°% ving Quang Ninh.

* Nghién ctru cac gidi phap bdo vé moi
trwong va nwéc ngam khi thi cong giéng
dirng mé hadm 16 ving Quang Ninh.

CONG NGHE KHAI THAC LO THIEN

* Nghién ctru, danh gia kha nang khai
thac hén hop 16 thién — ham 16 d&m bao
tan thu téi da tai nguyén va bao vé moi
trwdng tai mé déng Sin Quyén.

* Binh hwéng nghién ctru va ap dung
cac giadi phap khoan nd min tién tién
nham nang cao hiéu qua khai thac, giam
& nhiém méi trwérng cho cac mé than 16
thién sau Viét Nam.

AN TOAN MO

Hién trang va dinh hwdng phat trién
céng nghé khi héa than ngdm trén thé
gioi.

TUYEN, CHE BIEN THAN - KHOANG SAN
* Nghién ctru xt ly bun dé nha may
alumin 1am ddng bang loc ép khung ban

* Nghién ctu lwa chon phwong an vi tri
dau tw xay dwng nha may sang tuyén
than Khe Than

DIEN - TU DPONG HOA

* Xay dung hé théng giam sat, diéu
khién va xac dinh vi tri cdnh bao sv cb
cho hé théng tram, mang cung cép dién
céac don vi san xuat than — khoang san

* Nghién ctru bd ham dong nang s
dung cho toa xe ch® nguwoi xrb.

TIN TRONG NGANH

* N&ng suét lao dong khéi san xuét than
tang 10% so v&i cung ky 2018; Chu tich
HDTV Tap doan L& Minh Chuén kiém
tra tinh hinh san xuat tai Céng ty CP
than Nui Béo; TKV: E)éy manh nhap
khau than pha trén dap (rng nhu cau thj
trwdng.
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THONG TIN KHOA HOC CONG NGHE MO

NGHIEN CUU PE XUAT CAC GIAI PHAP KY THUAT TRONG
CONG TAC CHUAN BIL LAP PAT, THAO DG, DI CHUYEN CAC
THIET BI LO CHQ CO GIOI HOA PONG BO TAI MOT SO MO HAM LO
VUNG QUANG NINH

Tém tit:

TS. Trin Minh Tién
TS. Cao Quoc Viét

Vien Khoa hoc Cong nghé Mo - Vinacomin

Bién tap: TS. Lé Dirc Nguyén

Trén co s6 tong hO’p kinh nghiém ciia mede ngoai két hap VOi dleu kién dia chdt ky thudt mé cdc 1o
cho co gioi hoa dong bo ving Quang Ninh, bai bdo dé xudt mot sé giai phép trong cong tdc chudn
bi, van chuyén, ldp dat, nham ndng cao hon nita hiéu qua khai théc.

1. Mé& dau

Trong nhitng nam qua, nham dap rng nhu
cau tang san lwong va nang cao mérc dd an toan
cho ngudi lao dong, cac md ham 16 thudéc Tap
doan Cong nghiép Than - Khoang san Viét Nam
da ddy manh ap dung cac loai hinh cdng nghé
co gi6i hoa khai thac thac cho cac diéu kién via
than khac nhau. Déi v&i cong nghé co gi¢i hoa
ddng bo cho diéu kién via thodi dén nghiéng, hién
c6 07 day chuyén dang hoat déng, trong do: Ha
LaAm cé 02 16 cho ha tran thu hdi than noc; Khe
Cham c6 01 16 chg khau hét chiéu day via va 01
16 cho ha tran thu héi than néc; Vang Danh co
01 16 che ha tran thu héi than néc; Quang Hanh
¢6 0116 cho khéu hét chiéu day via; Duwong Huy
c6 01 16 cho khau hét chiéu day via. Két qua ap
dung cong nghé khai thac co' gi¢i hda déng bod
trong thi gian qua tai cac mé ham 16 trong Tap
doan da khang dinh tinh wu viét so véi cac loai
hinh céng nghé khac trong viéc nang cao san
lwgng khai thac, cai thién diéu kién lam viéc va
nang cao mirc d6 an toan cho céng nhan. Tuy
nhién cong tac lap dat, thao chuyén cac thiét bi
16 cho co gii hda ddng bd con nhiéu cdng doan
thwe hién bang tha cdng nén thdi gian chuyén
dién kéo dai va lam anh huéng dén hiéu qua ap
dung céng nghé. P& nang cao hon niva hiéu qua
khai thac céac 16 cho co gi¢i hoéa dong bd, viéc
nghién ctru dé xuét cac gidi phap ky thuat trong
cong tac chudn bi, I&p dat, thao d&, di chuyén
ddng bo thiét bi 16 cho la can thiét.

2. P3c diém ky thuat cac day chuyén co
gi®i héa dong bo tai cac mé ham 16 vung
Quang Ninh

Cac thiét bi trong day chuyén céng nghé co
gi&¢i héa déng bo khai thac 16 cho cé dac diém
chung la trong lwgng va kich thwéce lon. Dac
diém kich thudc, trong lwong cla cac thiét bi
chinh trong 16 cho co gi¢i hdéa dong bd cu thé
nhw sau: gian chéng khi & dang nguyén kién
c6 chiéu cao tr 1,2 + 3,7m; chiéu rong tv 1,5
+ 1,7m; chiéu dai t 4,4 + 7,7m; khéi lwong tiy
9,8 + 32,0 tAn; bd phan I&n nhat ctia may khau
(th&n may) co kich thwée (dai x réng x cao) khi
van chuyén lan lvotla 3,2m x 1,1m x 0,8m, khéi
lwong 7,5 tn; bd phan 1&6n nhat clia mang cao
(cAu mang) c6 kich thwéc (dai x rong x cao) khi
van chuyén l1an lwot 1a 1,5m x 0,73m x 0,22,
khéi lwong khodng 1,0 tAn. Théng ké cho thay
day chuyén co gi¢i hoa co téng khdi lwong nhé
nhéat khoang 737 tan (16 cho khau hét chiéu day
via tai Quang Hanh); day chuyén c6 téng khéi
lwong 16n nhat khoang 3.305 tan (16 cho ha tran
cong suat 1,2 triéu tAn/nam tai Ha LAm). So v&i
tdng khéi lwong céac thiét bj trong 16 cho cot thay
lwc don (khoang 35 + 50 tan), 16 cho gia thay
lwe di dong (khoang 80 + 120 tan) va |6 cho gia
khung, gia xich (khodng 150 + 250 tan), tbng
khéi lwgng déng bd thiét bi co gi¢i hoa Ién hon
tr vai lan dén vai chuc lan. T két qua phan
tich trén cho thay cong tac lap dat, thao d& va
di chuyén céc thiét bj 16 chg co gidi héa dong
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1, 2. Xa phu (tdm d& guong + dam tién guong);

3. Xa chinh (xa néc); 43. Xa che chén (xa phé héa);
5. Xa duéi: 6. Bé gian; 7. Kich thiy luc; 8. Tay bién;
9. Cot thay Iluc
a) Gian chéng dung trong 16 cho khdu hét chiéu day via

1, 2. Xa phu (tdm chdn guong + dam tién guong); 3 -
Xa chinh (xa chinh); 4. Khép néi; 5. Xa che chén (xa
phé héa); 6. Xa thu hdi: 7. T&m thu héi;

8. Tay bién; 9. Cét thay luc
b) Gian chéng dung trong 16 cho ha trén

Hinh 1. Gian chéng tw hanh

bd sé& kho khan, phire tap hon cac thiét bi 16 cho
khac, doi héi phai cé khdng gian 1&n, thoi gian
lap dat va thao d& thiét bi lau hon.

Trong déng bo thiét bj co gidi héa khai thac,
gian chdng tw hanh 1a thiét bi c6 anh hwéng lén
dén cong tac van chuyén va I&p dat do thiét bj
nay co sb lwong Ién. Tdng khéi lwong cac gian
chéng tw hanh thuwdng chiém 75 + 85% téng khoi
lwong clia ddng bo thiét bi co gidi hoa. Cac thiét
bi khac nhw may khau, mang cao, bang tai déu
c6 khdi lvong 1&n hon hoac twong duong voi
gian tw hanh (tr 20 tAn dén hang tram tan), tuy
nhién cac thiét bi nay cé sb lwong it, cé thé tach
thanh nhiéu bd phan nhd dé& van chuyén, nén
khé khan trong van d& van chuyén, lap dat 10
cho co gi¢i hda chi yéu 14 gian chéng tw hanh.

3. Nghién clru dé xuat cac giai phap ky
thuat trong cong tac chuan bi, van chuyén
Iap dat va thao d& thiét bi 16 cho co’ gii héa
dong bd tai mot s6 mé ham 16 viung Quang
Ninh

3.1. Bé xuat giai phap dao va chéng gi
thuong khéi diém 16 cho

Trén thé gisi, trong coéng tac dao chdng
thwong khéi diém, hau hét cac mé than da ap
dung céng nghé dao 16 co gi¢i héa trong diéu
kién géc déc dwong 16 tir 0 + 15°, tai mé Thanh
Thdy Doanh - Ninh Ha - Trung Qudc con ap
dung may dao 16 dé dao 16 thwong khéi diém
c6 goc déc dén 30° (chéng trwot may bang toi
kéo). Thuc t& ap dung tai cdc mé ham 16 trén
thé gi¢i da chirng minh dao 16 thwong khoi

diém bang co gidi hoa cho phép nang cao tbc
ddé dao 10 Ién t&i 180 + 300m/thang, thdi gian
dao thuwong khéi diém cé chiéu dai 150 + 250m
khoang 10 + 20 ngay. Bén canh do, giai phap
chdng 16 cling chuyén dan tr s& dung cac vi
chdng dang bi dong (vi g, thép hodc vat liéu
khac) sang str dung cac vi chdng dang chii déng
(vi neo). Theo théng ké dén giai doan hién nay,
toan bd cac mé ham 16 & My va Uc da sk dung
vi neo dé chéng gitr thwong khéi diém 16 cho co

R

Hinh 2. May khéu than

Hinh 3. Mang cao 16 ch¢
1. B6 phén chuyén déng dau méang; 2. Béng co va
mup néi; 3. Cau qua do; 4. Xich méng cao; 5. Tam
méng cao; 6. CAu méng kiém tra; 7. Cdu mang trung
gian; 8. Béng co' va mup nbi: 9. Cau qué dé
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a) Pao thuong khéi diém bang may

gidi héa; tai Birc cé 80% cac thuwong khéi diém
dwoc chdng gitr bang vi neo; tai Anh va mot sé
nwéc chau Au khac ti 1& nay 1a 50%; tai cac md
ham 16 & Trung Quéc, vi neo dwoc ap dung dé
chéng git» thwong khéi diém 16 che co gii hoa
c6 tiét dién 15 + 50m? voi diéu kién dia chét rat
da dang Theo kinh nghiem tai cac mé ham 16
trén thé gioi, g|a| phap chéng gitr thwong khéi
diém bang vi chdng neo sé& dem lai hiéu qua t6t
hon so véi gidi phap chdng gitr béng vi chéng
dang bi déng nhu:

- Vé mét ky thuat. Mrc dd bién dang dwdng
16 thAp, mirc d6 6n dinh va hé sé st dung tiét
dién cao hon.

- Vé maét an toan: Chéng gitr bang vi chéng
neo khdng ché dwoc dat da xung quanh dwéong
|6 ddng thoi loi dung dwoc sy mang tai cia da
véach, loai bd dwoc cac sw cb vé 1& gwong, tut
néc. Ngoai ra, trong qua trinh 1ap dat déng bd
thiét bi, khdng gian thao tac rong rai, khéng phai
thao d& cot chdng nén don gidn héa qua trinh
thi cbng, nadng cao mrc dd an toan.

- V& maét kinh té: Gidm tiéu hao vat tw chéng
16, gidm chi phi I&p dat do day nhanh dworc tc
do lap dat ddng bo thiét bi co gidi, sém duwa 16
cho vao hoat déng.

Tai cac mé ham 16 trong nwéc, cong tac dao
chéng thwong khéi diém 16 cho co gidi hoa
dwoc thwe hién bang khoan né min thi cong va
chéng gir bang vi chéng dang bi dong véi tbc
dd dao chéng binh quan dat tr 1,5 + 3,5m/ngay,
dém, thoi gian hoan thanh cong tac chuan bi
(tinh ca viéc |&p d&t cac thiét bj phu tro' phuc vu
l&p dat tai thwong) thuweng kéo dai tr 1,5 = 2,5
thang. Trong cong tac chéng gity, viéc st dung

b) Chéng git¥ thuong khéi diém bang vi neo
Hinh 4. Bao va chéng thuong khéi diém 16 cho co gidi hoa trén thé gici

cac vi chéng dang bi dong trong diéu kién tiét
dién dwdng 16 16n da dan dén mac dod 6n dinh
clua dwong |6 kém, phai thywc hién thém cbéng
tac chéng tdng cuwdéng nén van chuyén va lap
dat cac thiét bi kho khan, tbc do 1ap dat thiét bi
10 chg co giGi hda cham.

Trén co s& dd, bai bao dé xuéat ap dung giai
phap dao 16 thwong khéi diém 16 cho' co gidi hoa
tai cac mé ham 16 ving Quang Ninh bang may
dao 16 va chéng gitr thwong khéi diém bang vi
neo. Giai phap nay sé cho phép day nhanh téc
do6 dao chdng 16, giam mire d6 bién dang dudng
16 va tiéu hao vat tw, tao khéng gian réng rai
hon cho céng tac lap d&t cac thiét bi co gi¢i hoa
trong cung mot diéu kién vé tiét dién dwong 10.

3.2. Pé xuat giai phap van chuyén déng
bé thiét bi

Dé day nhanh téc dd van chuyén dong bo
thiét bi co gi¢i hoa, cac md ham 16 trén thé gidi
da ap dung cac phwong tién van tai tién tién nhw
xe tw hanh dang banh 16p hodc banh xich, hé
thdng mé né ray, hé thdng dwdng ray dang rang
cwa. Cac phwong tién van tai trén c6 dac diém
la tai trong van chuyén I&n (20 + 60 tan), téc do
van chuyén nhanh, (dat ttr 1,5 + 5m/s khi co tai),
c6 thé van chuyén lién tuc ddng bo thiét bj tir
ngoai méat bang vao t&i vi tri 1&p dat. Ngoai ra,
cac phuwong tién nay con cé thé thuc hién dwoc
cong tac I&p dat cac thiét bj co gidi hda khi dwoc
tich hop thém cac két cu nang ha va xoay thiét
bi. Tai cac md ham 16 & Birc, My, Uc khi &p dung
hinh thirc van tai va lap dat thiét bi |6 cho bang
xe tw hanh banh 16p va banh xich, thei gian thao
chuyén thiét bi 16 cho' con khoang 7 + 10 ngay
trong diéu kién chiéu dai tir 200 + 250m, trong
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A THONG TIN KHOA HOC CONG NGHE MO

dé mé than Lake Way (My) da dat ky luc vé cong
tac van chuyén va I&p dat 16 cho co gidi hda cé
chiéu dai 200m trong thei gian 48h. Tuy nhién
diéu kién ap dung cac phwong tién nay rat khat
khe doi dworng 16 co tiét dién 1én (tr 15m? tré
l&n), nén 16 1a da cirng hodc phai dwoc cing
héa trwéc. Do do, xe tw hanh chi phu hop véi
hé thédng dwong 16 trong cac md ham 16 hién
dai, céng suét I&n sir dung cac doéng bd thiét bi
co gidi héa hang ndng. D& khac phuc han ché
vé diéu kién ap dung clia xe tw hanh, cac nha
may san xuét thiét bi mé ctia Birc, Anh, Nga, Ba
Lan, Trung Quéc, v.v da nghién clru va san xuat
cac hé théng van chuyén chay trén md nd ray
va dwong ray dang rang cua. Cac hé théng van
chuyén chay trén mé né ray dwoc ap dung dé
van chuyén thiét bi, vat liéu va ngudi trong cac
duwong 10 cd tiét dién tir 7m? tré 1én va géc dbc
t6i da 1én t&i 30° ( khi néc 16 6n dinh st dung
mo nd ray, khi nén 15 6n dinh s& dung dwong
ray dang rang cwa). So v&i xe tw hanh cac hé
théng van chuyén nay cé tinh linh hoat cao do
kich thwéc va khéi lwong ctia cac bd phan trong
hé théng van chuyén nhd; tinh thich ng cao
trong moi tre'ng moé ham 16 do c6 thé di chuyén

c. Van chuyén bang xe tw hanh dang nang banh I6p

dé dang & cac khu vwe ngé ba, nga tw gitra cac
dwong 16 va trong cac dudng 16 cé didu kién
khac nhau vé kich thwéc tiét dién va do déc;
cong tac chét tai va thao d& thiét bi, vat liéu
duwoc co gidi hda hoan toan. Két qua ap dung
giai phap van chuyén nay & mot sé mé ham 16
tai Trung Quéc da cho phép nang cao téc do van
chuyén, I&p dat thiét bi 16 cho co gi¢i hoa Ién téi
1,4 + 1,6 1an, nhan lyc van hanh gidm to 30 +
40% so v&i van chuyén bang toi kéo, thoi gian
thao chuyén thiét bi |6 cho trong diéu kién chiéu
dai 16 chg' 150 + 200m khoang 10 + 15 ngay.

Tai cac mé hadm 16 vung Quéng Ninh, cdng
tac van chuyén déng bd thiét bj co gi¢i hoa
trong 16 chit yéu s dung tich chuyén dung két
hop v&i toi kéo va tau dién. Ngoai ra mot sé mé
da ap dung giai phap van chuyén déng bd thiét
bi co’ gi¢i héa bang md nd ray trong cac cung
doan ngan. Nhin chung do tinh déng bé cla hé
thdng van chuyén chwa cao, thdi gian gian doan
nhiéu nén cong tac van chuyén va lap dat cac
thiét bi co gi¢i hoa khai thac thwong kéo dai tw
30 + 45 ngay, tham chi dén 60 ngay.

Trén co s& cac ton tai cia hé thdng van
chuyén bang tich chuyén dung két hop voi toi
1

d. Van chuyén bang xe tw hanh dang kéo banh xich

Hinh 5. Cac phuong tién van chuyén déng b thiét bj co gidi hoa trén thé gici

KHCNM SO 4/2019 * CONG NGHE KHAI THAC HAM LO



a) Méy cau da nang

b) Tich da nang

Hinh 6 - C4c thiét b Iap dat 1o cho co gidi hda

kéo va tau dién dang ap dung tai cac mé ham 1o
vung Quang Ninh, bai bao dé& xuét ap dung giai
phap van chuyén céc thiét bi co gi¢i hoa khai
thac bang hé thdng van chuyén chay trén mé
nd ray hoac hé théng dwéng ray dang rang cwa
nhdm nang cao tbc dd va mrc dd co gidi hoa
trong cdng tac van chuyén. Theo kinh nghiém &
nwédc ngoai khi 4p dung gidi phap van chuyén
nay, tbc dd van chuyén cé thé ting tr 20 + 30%,
nhan lyc giam khoang 10 + 15% so v&i giai phap
van chuyén bang tich chuyén dung.

3.3. Pé xuat giai phap lap dat déng bé
thiét bi

Trong céng tac l&p dat, ngoai gidi phap st
dung cac xe tw hanh, mé rd ray, v.v dé thuc hién
ddng thoi cong tac van chuyén va lap dat, cac
mé ham 16 trén thé gi¢i con st dung cac thiét bi
cé mirc dd co gi¢i hda cao nhw khung thao 1ap
gian chéng, may ciu da nang, tich da nang, v.v...
dé thay thé cho cac céng cu thd céng nhw pa
lang, toi, cot thiy lwe don. Cac thiét bj nay hoat
déng nhd cac co cau thiy lwe véi ngudn cung
cép tlr tram bom dung dich nhii héa. May cau
da nang dwoc dung dé 1ap dat cac bd phan cua
may khiu, mang cao, bang tai, may nghién nhw
déng co, hop gidm tdc, cau mang, tang khéu,
v.v v&i khdi lwong 1én t6i 5 tn, géc quay dat toi
360° dé thay thé cho pa lang hoac cac cong cu
khac trong khoéng gian hep. Thiét bi nay co6 thé
tw dich chuyén trén dwdng ray hodc cau mang
cao trong 16 van tai va thwong khéi diém. Tich
da nang la thiét bj thwc hién ddng thdi cong
tac van chuyén va lap dat gian chéng. Cau tao
cla tich da nang twong tw nhw tich van chuyén
thdng thuong, diém khac biét Ia tich van chuyén
loai nay cé tich hop thém cac két ciu thay luc,

bd phan tiép dat nén ngoai tac dung van chuyén
con thue hién dwoc cong tac Iap dat gian chdng
véi toc d6 lap dat dwoc cai thién dang ké so voi
l&p d&t bang cac coéng cu thi céng. Gidi phap
l&p dat ddng bo thiét bi co gi¢i héa khai thac
bang céc thiét bi co gi¢i néu trén dang dwoc ap
dung roéng rai tai cac mé ham 16 & Trung Québc,
két qua thdng ké trong diéu kién chiéu dai 16 cho
tr 115m + 282m tai cac mé ham 1 thudc ving
Son Péng, Son Tay, Noi Méng thoi gian 1ap dat
ddng bo thiét bi co gi¢i héa khoang 9 + 20 ngay
(9 + 12 gian/ngay).

Tai cac mé ham 16 trong nwéc, cong tac lap
dat chu yéu st dung céc thiét bi, cong cu nhw
toi kéo, pa lang, cot thiy lwc don dé nang ha va
xoay cac thiét bj 16 cho co’ gi¢i héa dong bod vao
vi tri 1&p d&t trong 16. Vé&i viéc st dung cac cong
cu thG cdng nhu trén chwa cai thién dwoc diéu
kién lam viéc cta cédng nhan trong giai doan lap
dat va thao chuyén thiét bi 16 cho co gidi hda,
tbc do I&p dat con cham, binh quan dat 1 + 2
gian/ca.

DPé nang cao téc do lap dat déng bd thiét bi
co gi¢i héa va dé phu hop véi diéu kién dia chat
ky thuat mé tai cac mé ham |6 viing Quang Ninh,
bai bao dé xuat ap dung giai phap lap dat cac
thiét bi co’ gi¢i héa khai thac bang cac thiét bj
da coéng nang nhw may ciu da nang va tich da
nang. Theo kinh nghiém tai Trung Quéc, khi ap
dung gidi phap nay tbc do 1ap dat cé thé tang
tr 1,5 + 2 1an so v&i gidi phap 1ap dat bang cac
cong cu tha cong.

3.4. bé xuat giai phap trong céng téc tao
dién va thao chuyén thiét bi

Trén thé gidi, cong tac tao dién thu hdi thiét
bi 16 cho co giGi hoa khi két thic dién khai thac
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thwdng dwoc cac mdé ham 16 thwe hién theo hai
gidi phap la tao dién thu héi tir 16 cho' ho&c tao
dién thu héi tir cac dworng 16 ddo tién trwéc nam
trong gi¢i han diwrng khai thac.

Pé tao dién thu hdi theo giai phap th nhét,
khi 16 cho kh&u cach gi¢i han dng khai thac
khodng 15 + 20m, tién hanh tao I&p ngén cach
gitra gian chéng véi néc 16 va dat da pha héa
bang cac vat liéu nhan tao nhw luéi thép, luoi
nhwa, chén gé, chén sét v.v. Cong tac tao 16p
ngdn cach duoc tinh toan sao cho khi dén diém
dirng khai thac toan bd phan néc va phia dudi
gian da dwoc pha kin béi cac vat liéu trén.
Khong gian 16 cho tai diém dirng khai thac chinh
la dién thu hdi. Giai phap tao dién thu hdi t 16
cho cé céac ton tai la dnh hwéng 16n dén san
xuat va gidm san lwong khai thac. Tuy nhién,
trong vai ndm gan day, mot sd mé ham 1o tai
Trung Qudc da ap dung céc gidi phap nhw st
dung cap thép két hop lwdi thép thay thé cho
lwdi thép két hop chén gb, chén sat trai 1én ndc
gian lam I&p ngan cach; chéng git» khéng gian
thu hdi bang vi chéng neo thay thé cho chéng
gitr bang cac vi chdng dang bi dong. Cac giai
phap trén da day nhanh toéc do tao dién thu hdi
va giam tiéu hao vat tw.

Dé khac phuc han ché cla giai phap tao dién
thu hdi ttr 16 cho tr ndm 1987, cac mé ham 1o
& My da ap dung thtr nghiém gidi phap tao dién
thu hdi bang céac 16 thwong dao tién trude trong
gi6i han dirng khai thac (hinh 8). Sau d6 giai
phap nay dwgc mé rong ap dung sang cac mo
ham 16 & nhiéu nwéc khac. So véi gidi phap tao
dién thu hdi tir 16 cho, gidi phap dao cac dwong
16 thu hdi tién trwdc co cac wu diém nhw khong
1 6

\3 N2 4 \s

1. Lo doc via théng gi6; 2. Lo doc via vén tai;
3. Lo cho; 4 Lo thu héi chinh;

5. Lo van chuyén thiét bi; 6. Lo lién lac

a. Pao cdp duong 16 thu hoi tién trude

anh hwdng dén san xuét 16 cho, khéng can thuc
hién cac cong viéc phu tro khac dé tao khong
gian thu hdi, dwéng 16 6n dinh hon. Tuy nhién
gidi phap nay cé nhwoc diém |a tén that than
I&n hon.

Trong cong tac thao va van chuyén thiét bj ra
khai 16 cho khi két thuc dién khai thac, cac giai
phap dwoc str dung ciing twong tw nhw cac giai
phap trong giai doan van chuyén, I&p dat thiét bj
vOi hwdng thao chuyén duwgc thyc hién nguoc
lai so v&i giai doan 1ap d&t. Téc do thao chuyén
10 cho cling phu thuéc vao cac phwong tién,
thiét bi dworc st dung. Khi ap dung giai phap tao
dién thu héi tién trwéc va sir dung cac phuong
tién nhu xe kéo, xe nang banh 16p hodc banh
xich th&i gian cho cong tac thao chuyén kéo dai
t 5 + 10 ngay cho diéu kién 16 cho dai tw 200
+ 300m. Ky luc vé thoi gian thao chuyén thiét bj
dwoc thiét lap tai 16 cho s6 6 md than Bureau
vung Pennsylvania My véi thoi gian 1a 1,5 ngay
cho diéu kién 16 cho c6 chiéu dai 182m.

Trong cac 16 chg co gi¢i héa vang Quang
Ninh, cong tac tao dién thu hoéi dwoce thwe hién

Thanh neo
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300 4 _700._| 700

Y ]
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Hinh 7 . Gidi phép I&n cép, trai Iwéi thép va chbéng
neo tai khéng gian thu hoi

X3 N2 “a
1. Lo doc via théng gi6; 2. Lo doc via van tai;
3. Lo cho; 4. Lo thu hoi

b. Bao mét duong 16 thu héi tién truée

Hinh 8. Gidi phap tao dién thu hbi bang céc duong 1o dao 1o tién trudce
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tr 16 cho va chid yéu s dung lwéi thép két hop
véi chén gb va cac loai vi chéng thép, gb theo
cac giai doan: khi gwong 16 chg cach gi&i han
dirng khai thac tr 12 + 15m trong qua trinh khau
chdéng s dung lwéi thép dé trai két hop l&n gb
lén néc 16 cho dé lam Iép ngdn cach dat da
pha hdéa tran vao khéng gian 16 chg; khi 16 chg
khau cach gi¢i han dirng khai thac tr 3 + 4m,
tiép tuc khdu gwong bang may nhuwng khéng di
chuyén gian chéng dé tao dién thu hdi, khong
gian nay tiép tuc van s dung |&p ngén cach
nhw trén va dwoc chdng gitr bang cac vi chéng
thép. Qua trinh ap dung giai phap trén boc 16
cac nhuwoc diém 13 thi cong khé khan, cac cay
g bi gian chéng nén ép nén hay bi dap, gay lam
anh hwéng dén do 6n dinh cta néc 16 khi thu
hdi gian chéng va céc thiét bi khac. Sau khi tao
xong dién thu héi, cong tac thao chuyén thiét bi
cling s dung cac phwong tién nhw trong giai
doan Iap dat. Thoi gian cho thao chuyén thiét bi
thwérng tir 20 + 40 ngay khong ké thdi gian khau
tao dién.

Trén co s& cac ton tai cla giai phap trén va
kinh nghiém tai Trung Quéc, bai bdo dé xuét
st dung cap thép két hop lwdi thép thay cho
doan gd két hop lwsi thép dé lam 16p ngdn cach
trong cong tac tao dién thu héi 16 cho co gidi
héa déng bd. Giai phap nay cé cac wu diém
nhw day cap c6 sirc khang kéo cao, nén dudi
strc ép cla gian chéng van gilr dwoc d6 bén va
tinh nang 1am viéc, khi két hop voi lusi thép tao
thanh mang lién két mém, git¥ 6n dinh néc, sé
ngan khéng cho dat da tut I& vao khoéng gian 16

cho trong qua trinh thu hdi gian chdng. Ngoaira,
cap thép str dung dé trai néc 16 cho 1a cap thu
hdi tlr cac hé théng toi truc cia md, khoéng phai
mua sdm nén chi phi gan nhw bang khéng, cho
phép tiét kiem hang tram mét khéi gd cho mdi
lan tao dién thu héi, gidam dwoc dang ké chi phi
van chuyén va miéc do6 nang nhoc cho nguoi
lao ddng.

4. Két luan

Tw hién trang cong tac chudn bi, van chuyén
va lap dat ddng bo thiét bi co gidi hoa tai cac
md ham 16 vung Quang Ninh va két qua téng
quan kinh nghiém trén thé gi®i, bai bao dé xuét
mot s6 gidi phap trong coéng tac trén nham giam
théi gian, nang cao tdc dd chuyén dién. Cac giai
phap dé xuat déu coé tinh kha thi, c6 thé ap dung
dwoc vao thue té nham nang cao hiéu qua khai
thac cac 16 cho co gi¢i héa déng bd./.

Tai liéu tham khao:

1. KS. Bang Thanh Hai va nnk (2016), Bao
cdo tbng két dé tai Phat trién 4p dung co gidi
héa dao 1o va khai thac tai cac mé ham 1o ving
Quéng Ninh giai doan 2013 + 2015, 16 trinh dén
nam 2020, Vién KHCN Mé.

2. ThS. Binh Van Cuwdng va nnk (2016), Bao
cdo Panh gia két qué ap dung va nghién ctru
hoan thién céng nghé co gidi héa khai thac tai
Céng ty than Quang Hanh, Vién KHCN Mé -
Vinacomin.

3. Trwong Anh Dan va nnk(2007), L3p dat va
thédo d& dbng bo thiét bj co gidi héa dao 1o va
khai thac, Son Tay, Trung Quéc.

Research and propose technical solutions in the preparation, installation,
dismantlement and displacement of equipment for use at longwall where
synchronously mechanized technology is applied in several underground mines
in Quang Ninh area

Dr. Tran Minh Tien, Dr. Cao Quoc Viet
Institute of Mining Science and Technology - Vinacomin

Summary:

On the basis of collecting foreign experience in combination with the mining geological and
technical conditions of synchronously mechanized longwalls in Quang Ninh, the authors proposes
several solutions in the preparation, transportation and installation in order to further improve

mining efficiency.
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MQT SO VAN PE VE LUA CHON DAY CHUYEN THIET BI CO GIOT HOA
KHAI THAC PHU HQP CHO PIEU KIEN VIA THAN DAY TRUNG BINH,
PO DOC PEN 45° O VUNG QUANG NINH

Toém tit:

TS. Lé Van Hiu
TS. Pham Trung Nguyén

Vien Khoa hoc Cong nghé Mo - Vinacomin

Bién tiap: TS. Lé Dirc Nguyén

Nhitng khu vue via than day trung binh, do déc tiv 25 + 45° twong déi phé bién ¢ cdic mé than
ham lo vung Quadng Ninh, chiém khoang 20% tong trit lwong huy dong. Nghién cuu lyva chon mo
hinh cong nghé khai thac, dong bo thiét bi co gioi hoa phu hop dé khai thdc diéu kién trén la noi

dung chinh cua bai bao.

1. Dat van dé

Pé khai thac cac khu vuwe via than cé chiéu
day trung binh, géc dbc dén 45°, cac md ham 16
vung Quéng Ninh chi yéu ap dung cdng nghé
khai thac (CNKT) co6t dai theo phwong, khéu
than bang khoan nd min tha céng, chéng gilr
16 cho' bang c6t thiy lwe don (TLD) két hop xa
kh&p hodc gia khung thay Iwc di dong (TLDD),
gia TLDD lién két xich. Thuc t& ap dung cho
thay, cac loai hinh CNKT trén co ban dap tng
yéu ciu san xuét song hiéu qua chwa cao, san
lwong 16 cho chi tr 60 + 150 nghin tAn/n&m,
nang suét lao doéng chi tr 2,2 + 5,0 tAn/cong,
cac chi phi nguyén vat liéu cho céng nghé nhw
thuéc, kip nd, dau nhii héa Ién dan dén gia thanh
khai thac cao. Céng tac khau guong, di chuyén
vi chéng, xuc tai than gwong sau nd min... chd
yéu thuwc hién bang tha cong nén diéu kién lam
viéc clia cdng nhan con kha nang nhoc, mic d6
an toan thap, nhu cau lao déng truc tiép 16n, tw
120 + 150 ngwdi/ngay. Nhirtng ndm gan day, mot
s6 don vi nhv Khe Cham, Dwong Huy, Quang
Hanh da trién khai ap dung CNKT co gi¢i hoa
(CGH) déng bo, 16 cho khiu hét chiéu day via
cho diéu kién via day trung binh, déc thoai dén
nghiéng. Tuy nhién, hiu hét cac dién 16 cho dua
vao ap dung cdng nghé déu cé diéu kién twong
déi thuan lgi: géc dbc via trung binh dén 25°;
via than it bién déng vé chiéu day va géc déc;
da vach via thudc loai 6n dinh trung binh tr&
lén, da tru via cng, trir lvong 16 cho tap trung,
v... (Chi duy nhét 16 cho TT-6-1 tai mé Nga Hai,
Cong ty than Quang Hanh cé diéu kién goc dbc

via dén 35°, trung binh 31°). Két qua ap dung da
cho céc chi tiéu kinh té ky thuat twong déi tét,
nhw: san lwgng 10 cho dat tir 233 + 402 nghin
tan/nadm, trung binh 310 nghin tdn/ndm; nang
suéat lao dong dat tir 9,9 + 11,4 tan/céng, trung
binh 10,3 tAn/coéng; sb lwong lao ddng truc tiép
tr 60 + 90 ngudi/ngay. Két qua dé da gop phan
khang dinh tinh wu viét ctia CNKT CGH so voi
céac loai hinh cdng nghé tha cong, cho thay phat
trién CGH trong khai thac than ham 16 1 hwéng
di dung dan. Do do, viéc tiép tuc nghién clru,
lwa chon md hinh céng nghé, ddng b thiét bj
CGH khai thac phu hop diéu kién via than day
trung binh, d6 dbc tr 25 + 45° 1a can thiét, nham
mé réng pham vi &p dung CNKT CGH, dan thay
thé cac CNKT tha cong, qua dé cai thién diéu
kién lam viéc va mirc d6 an toan cho nguwoi lao
déng, gidm nhu cau lao déng séng, gép phan
phat trién bén virng nganh than.

2. Téng quan kinh nghiém trong va ngoai
nwéc

Kinh nghiém trén thé gi6i cho thay, cac via
than c6 do dbc trén 25° dén 45° [udn phirc tap
va khé ap dung CNKT CGH nhét. Géc dbc via
Ion khién dong bo céc thiét bi chinh trong 16 che
(gian chong, may kh&u, mang cao) déu khé lam
viéc 6n dinh. O cac nwéc phwong Tay, ngoai
trer mot sb nghién ctru vé linh vyc nay & Lién X6
(cd) va Ba Lan trong nhixng nam 1970 + 1980,
co rét it nghién cu va khoéng cé thanh tyu nao
ndi bat trong nhirng ndm gan day, do dé, khéng
c6 budc dot pha nao vé thiét bi, cdng nghé CGH
khai thac diéu kién via déc nghiéng. Tai Trung
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Quéc, trong nhirng nam gan day da nghién ctwu,
ché tao thanh coéng cac day chuyén thiét bi CGH
khai thac phu hop véi diéu kién via day trung
binh, géc dbc via I6n. Két qua ap dung da cho
cac chi tiéu kinh té k§ thuat twong dbi tbt. Vi du:

- Tai 16 chg J56-22070 thuéc mo Thién An 9
- Binh Dinh Son - Ha Nam, c6 diéu kién chiéu
day via trung binh 2,9m, géc déc tir 8 + 31°,
trung binh 18°. M6 ap dung cdéng nghé khai
thac cot dai theo phwong, khiu than bang may
khau MG250/600-AWD két hop mang cao SGZ-
764/500; chbng git 16 cho bang gian chéng
ZY4000/17/37 va gian qua dd ZY5000/18/38.
San lwong 16 cho dat 45.920 tan/thang, twong
dwong v&i cong suat 551.000 tAn/nam.

- Tai 16 cho J56-10030 mé sb 10 - Binh Binh
Son, tinh Ha Nam khai thac via than c6 goc déc
trung binh 25°, cuc bd dén 35°, day trung binh
2,7m. Béng bd thiét bi bao gdbm gian chdng loai
tang cudng kha nang chéng trwot, chéng dé ma
hiéu ZQY2000/14/31, may khau than ma hiéu
MLS3PH-170, mang cao SGWD-180PB. San
lwong 16 cho dat 2.300 tAn/ngay, twong dwong
714.000 tAn/ndm; nang suét lao déng binh quan
20,9 tan/cong, cao nhat dat 25,52 tan/cong.

- Tai 16 chg 2324-1 thuéc mé Tung Tao, tinh
Trung Khanh hién dang khai thac via K3 cé chiéu
day via tr 2 + 3,8m; goc déc tir 33 + 38°. Trong
diéu kién via nhw trén, mé ap dung SBCN khai
thac cot dai theo phwong, chdng gitr 16 cho bang
gian chéng tw hanh ma hiéu ZY/4000/15/35,
kh&u guwong bang may khau MG250/630 két hop
v&i mang cao SGZ250/500, san lwgng 16 che dat
tr 400 + 600 ngan tAn/nam.

Ngoai ra, mét s6 mé ham 16 nhuw Doanh Céc
Son, Héng Quang, Xwong Hung, Phd Gia,...
thudc tinh Quy Chau, Trung Quéc ciing da trién
khai ap dung thanh céng céng nghé CGH khai
thac cac via day trung binh, déc dén 45°. Dac
biét, mé Luc Thay Bong da ap dung CGH khai
thac diéu kién via doc dén 55°. Kinh nghiém tai
Trung Québc cho thay, viéc ap dung cong nghé
CGH dbng bd khai thac cac via than day trung
binh, géc déc dén 45°, trung binh khoang 40° 13
hoan toan kha thi, san lwgng khai thac dat tir 450
+1.200 nghin tAn/n&m, trung binh 600 nghin tan/
nam; nang suat lao ddng dat tir 40 + 70 tAn/cong.

O trong nwéc, day chuyén déng bo thiét

bi CGH tai mé than Quang Hanh da ap dung
trong diéu kién géc dbc via dén 35°. Pé gidm
anh huéng cla goc dbc via dén ddng bo thiét
bi CGH trong 16 cho, Cong ty da té chirc khau
day chan 16 cho vuot trwdc dau 16 cho tr 3,6 +
12,0m, nham dwa géc déc 16 cho phu hop voi
kha nang lam viéc clia dong bo thiét bi CGH.
Song song v&i do, Cong ty 1ap dat hé thdng kich
chdng tréi, chéng trwot gian chdng va mang cao
pham vi mét ntra phia dwéi 16 cho' dé tao thanh
hé lién két nhém gitra gian chéng va mang cao,
tang sw hd tro gira cac thiét bj dé cé thé ngan
nglra s cb tréi thiét bi xubng 16 chan (hinh 1).
Nho viéc cha dong thwe hién cac giai phap, nén
da han ché téi da s tréi trwot cla cac thiét bi,
san lwong 16 cho dat tir 13.789 + 18.596 tan/
thang, cé thoi diém dat trén 29.000 tAn/thang,
nang suét lao déng dat tr 6,8 + 13,6 tAn/cong.

3. Lwa chon mé hinh céng nghé, thiét bj

3.1. Lwa chon mdy khau

Mot sé kho khan vé ky thuat khi khau than
bang may véi 16 cho ¢6 goc dbc 16n la: (1) Kho
khan khi may kh4u di chuyén theo huéng dbc
lén, d&c biét [ vira di chuyén vira cat than; (2)
May khau co thé bij tréi, trwot cung hodc khéng
cling mang cao vé phia chan 16 cho; (3) Nguoi
didu khién phai di theo may khau trong diéu
kién goc déc 16 cho Ién; (4) Than/da vang ra tir
guwong trong qué trinh may khau lam viéc co thé
lam héng thiét bi va gay tén thwong cho ngudi
lam viéc trong 16 cho.

Hién nay, cac day chuyén 16 cho CGH trong
nwéc déu st dung may khau hai tang, tay cat
hep (0,6 + 0,8m), phd bién ca hai loai dan déng
bang dién hodc dan déng bang thdy lwc. May
khau dan dong bang thiy lwc 1a may khau thé
hé ci, nhwng trwédc day thwong duwgc wu tién
st dung v&i nhirng ly do: cAu tao don gidn; stra
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chiva don gian; khéng yéu cau trinh dd ky thuat
cao; gia thanh dau tw, stra chiva twong dbi ré.
Tuy nhién, may khau dan doéng bang thay luwc
c6 nhitng han ché nhu: Kha nang leo dbc toi
da dén 35°; Khong cé hé théng diéu khién tir xa
nén ngudi van hanh phai di theo may. May khau
dan dong bang dién duoc thiét ké hién dai hon,
goc dbc lam viéc téi da (khéng cé hd tro toi) co
thé I1&n t&i 45°. Do do, véi diéu kién via than co
déc 16n (dén 45°) can lwa chon may khéu than
dan dong bang dién.

Ngoai ra, viéc st dung cac may khiu (dan
déng bang dién) théng thwdng trong 16 cho goc
déc lén (dén 45°) c6 thé g&p phai mot sb van dé
kho khan sau:

(1) Khi géc déc 16 cho 16n, sé& phat sinh
nhiéu 16i ctia hé théng d&n déng, nhw: chan dan
hwéng bi héng, banh rang cia hop dan déng bi
v&, ty 18 hdng bién tan cao do tan suét cét ciu
dao vi s ¢b tang lén.

(2) May kh&u hién nay chi cé phanh moét cap
thdy lwc. May khau sé& dé truot khi hé thdng
thay lwe bi hdng, banh rang dan déng hoac truc
doéng co bi pha hady,v.v... gy anh hwdng cé thé
nghiém trong.

(3) Khi may khdu dang hoat ddng, cac day
cap, dwong 6ng thay lwc & phia sau may khau
dwoc che kin trong ranh cap. Nhwng trong
trwdng hop may khau bj trdi, trwot vé phia sau
bat ngd (do goc déc 16 cho' 16n) c6 thé lam dut
cap, gay mat an toan cho nguwdi lao dong, tham
chi tiém &n nguy co chay, né.

(4) Khéng gian lam viéc clia ngwéi lao déng
va khéng gian hoat déng cta may khau than
trong 16 cho via déc Ién thuwéng biét 1ap do phai

a. Vi tri 18p dat kich chéng dé

che chan da vang. Man hinh diéu khién ctia may
khAu nguyén ban dwoc thiét ké trén than may.
Trong quéa trinh khAu than, d& quan sat diéu
kién lam viéc va cac thong sb clia may khau,
ngwdi diéu khién may khiu can mé thiét bj bao
vé cach ly. Khi d6, nguoi diéu khién may khau
c6 thé bi tén thwong vi da vang hoéc roi tir phia
trén 10 cho.

(5) Khi goc dbc 16 cho trén 40°, do cac van
dé lwc kéo khoéng di va kha nang chdng truot
han ché, may khau chi c6 thé thwc hién khau
than mét chiéu tir trén xudng, chiéu con lai chay
khéng tai, do d6 khéng thé phat huy hét nang
lwe cla thiét bi.

DPé khéc phuc co ban nhirng 16i trén, lwa
chon may khau than chuyén dung cho via déc
I&n can cé nhirng yéu cau sau: Hé théng dan
dong khoéng xich (dan déng st dung hé banh
rang gan két véi thanh ray rang cua trén thanh
mang cao) gilip may kh&u van hanh én dinh hon
trong diéu kién goc dbc Ién, mat khac, trén thanh
mang cao gwong |6 cho can c6 hé théng con lan
dé gi» can bang may; May khau cé trang bi hé
théng diéu khién may tir xa, cé thé 1ap trinh dé
may tw dong lam viéc; May khau can duogc thiét
lap hé théng phanh thiy lwc a0 manh dé cé thé
dam bao lam viéc v&i goc dbc lon.

3.2. Lwa chon gian chéng va hé théng
chéng tréi, dé gian

Kinh nghiém ap dung CGH ddng bd khai thac
tai Trung Qudc va cac mé than hadm 16 ving
Quang Ninh cho thay, khi géc déc 16 cho < 15°,
gian chéng cé thé khong can trang bi cac co
cau chéng tréi, chéng db gian chdng va mang
cao. Trwong hop goc dbc via tr 15 + 25°, can

1500

b. DY chénh cao cho phép gilra hai xa gian

Hinh 2. Két cau thiét bj chbéng dé xa gian chbéng
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xem xét dén kha nang trang bi cac co ciu chéng
tréi, chdng d6 gian & nhém gian chéng chan 16
cho, ddng thdi xem xét kha nang trang bi co ciu
chéng tréi mang cao & moi vi tri. Khi goc dbc
via > 25° can |&p dat thiét bi chéng troi, chdng
dd cho cac nhém gian chéng trong 16 cho, ciu
mang trung gian clla mang cao lap dat thiét
bi chéng troi trwot. Cac hé théng kich chdng
tréi, chdng d6 dwoc I&p dat doc theo 16 cho,
tao thanh hé lién két nhom gitra gian chéng va
mang cao, tdng sw hd tro gitra cac thiét bj dé co
thé ngdn ngtra sy cb troi, trwot thiét bi xudng
16 chan, gitp cho thiét bi lam viéc 6n dinh hon.
Tai Trung Qubc, trong diéu kién via day trung
binh, cac gian chéng véi sy hd tro ctia hé thdng
chéng tréi, d6 gian co thé lam viéc véi géc dbc
16 chg 1én dén 60° va I&én hon.

Kich chéng dé gian chéng s dung dé lién
két hai xa gian chéng canh nhau bang méi lién
két dat biét dang khdp xoay chiv thap. Khép
xoay chi¥ thap cho phép kich thuy lwc chéng d
c6 thé quay theo phuong ngang va thang ding
(so v&i mat phang néc 16 cho) mdt géc khoadng
90°. Bd chénh cao gitra hai xa gian chéng sau
khi I&p dat kich chéng d& khong dwoc 16n hon

a. Thiét bi chéng tréi dé gian
phia truwéc

b. Thiét bi chbng tréi dé gian
phia sau

350mm, tredng hop vwot qua gia tri cho phép,
sé& lam pha huy cac thiét bj.

Kich chéng tréi gian chéng duwoc lap & phia
trudc dé gian (hinh 3a) va phia sau dé gian
(hinh 3b). Céac kich thuy lwc nay lién két voi
dé gian thong qua khép ndi chir thap va coé thé
quay theo phwong ngang va thang ding (so v&i
mat phang nén 16 cho) mdt géc khoang 90°. Do
chénh cao gitra cac dé gian khi I&p kich chéng
tr6i khéng dwoc vwot qua 250mm, trwdng hop
vuot quéa gia tri cho phép, sé lam pha huy thiét
bi.

DPé chéng tréi mang cao st dung kich thiy
lwc mot dau kich lién két voi tai ciia ciu mang
cao, dau con lai lién két véi dé gian bén canh
phia trén. Khi mang cao cé hién twong troi
xudng phia dwéi, dwa vao lwc kéo cua kich thuy
lwc dé& kéo mang cao Ién (hinh 4).

3.3. Lwa chon mang cao 16 chy

Lwa chon mang cao guwong trong 16 chg co
gi¢i héa phai phu hop véi nang lwc cia may
khAu than. Bdng thai, hinh thire, cu tric va cac
thanh phan clia mang cao gwong phai phai phu
hop véi cau tric lam viéc ctia may khéu than

:
il

c. D6 chénh cao gitra hai dé
gian chong

Hinh 3. Két céu thiét bi chdng tréi dé gian

Mang cao| |Kich ehéing tréi méng cho | | Kich diy méng cho

[

Kich chéng d gian chdng| | Kich chdng tréi gian chiing | | Kk céiu lién két 03

Hinh 4. Két céu thiét bj chbng tréi mang cao 1o cho

| gi&n chéing chén chg
Cxs
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a. Mang cao mot xich giira

cling nhw gian chéng. Vi du, chon chiéu réng
clia mang cao theo chiéu réng cta ludng khau,
chon chiéu dai ctia cidu mang cao theo khoang
cach chéng git*r mét don nguyén gian chéng;
céu tao thanh mang cao can phu hop véi hinh
thire di chuyén clia gian chéng, v.v...

Mang cao dung trong 16 cho CGH gébm mang
cao mot xich gitra (hinh 5a); mang cao hai xich
canh (hinh 5b) va mang cao hai xich gitra (hinh
5c). Trong cac loai mang cao trén, mang cao
mot xich gitra c6 nhiéu wu diém nhw ciu tao
don gian, kha nang ubn cong tbt, hiéu suét van
chuyén cao khi c¢& hat déng déu va nhd. Tuy
nhién mang cao nay chi thich hgp v&i cac o
cho ¢c6 géc dbc thodi, nén 16 &n dinh. Mang cao
hai xich canh cé wu diém 1a tiéu hao dién nang
thap; thich hop véi cac via than c6 goc déc on;
c6 hiéu qua khi c& hat van chuyén 16n, khong
déng déu. Nhuwoc diém cla loai mang cao nay
la kha ndng uén kém. Mang cao hai xich gitra c6
cac wu diém twong tw nhw mang cao moét xich
gitra va khac phuc dwoc cac nhwoc diém cua
cd hai loai mang cao néu trén. Vé&i cac wu thé
trén, mang cao hai xich gitra hién dang dwoc st
dung phd bién trong cac 16 cho CGH dbéng b tai
cac mdé ham 16 trén thé gioi va trong nwéc.

b. Mang cao hai xich canh
Hinh 5. Hinh dang cac loai mang cao

c. Mang cao hai xich gitra

4. Két luan

Tw kinh nghiém ap dung céng nghé CGH
ddng bd khai thac cac via than day trung binh,
goc dbc Ién tai Trung Québc, bai bao dé xuét mot
sb6 van dé trong lwa chon day chuyén thiét bi
CGH khai thac phu hop diéu kién cac via than
day trung binh, déc dén 45°. Két qua nghién ciru
clia bai bao gop phan mé rong pham vi ap dung
CGH df“)ng bé trong khai thac than 16 cho tai cac
md ham 16 ving Quang Ninh.

Tai liéu tham khao:

1. Tran Xuan Hoa (2011), Bao cdo tdng két dé
tai cAp Nha nudc “Nghién ciru ndng cao mirc do
co gidi hda va hién dai hda khai thac than ham 1o
va dinh huéng tmg dung cho cac mé than ham 1o
vung Quang Ninh”, VVien KHCN M@, Ha Ndi.

2. Dang Thanh Hai (2016), Dé tai “Phét trién
ap dung co gidi hoa dao 1o va khai thac tai cac mo
hém 16 ving Quang Ninh giai doan 2013 + 2015,
16 trinh dén ndm 2020”, Vién KHCN Mg, Ha Noi.

3. Dao Hong Quang (2018), Dé tai “Nghién
clru dé xuét céc gidi phap ky thuat nhdm han ché
anh hudéng cua géc déc via than dén o cho co
giGi héa via thodi dén nghiéng”, Vién KHCN Mg,
Ha Noi.

Issues for the selection of properly mechanized extraction technology for
medium thick coal seams, slope up to 45 ° in Quang Ninh area

Dr. Le Van Hau, Dr. Pham Trung Nguyen
Institute of Mining Science and Technology - Vinacomin

Summary:

Areas of medium thick coal seams, slope ranges from 25 to 45° are relatively common at
underground coal mines in Quang Ninh area, accounting for approximately 20% of the total coal
deposits. The authors refer to research and selection of appropriate models of mining technology,
synchronously mechanized equipment to exploit coal.
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CAC GIAI PHAP BAO VE MOI TRUONG NUOGC NGAM KHI THI CONG
GIENG PUNG MO HAM LO VUNG QUANG NINH

Toém tit:

Lé Van Cong; Pham Minh Dirc;
Nguyén Vin Cong

Vien Khoa hoc Cong nghé Mo -
Bién tdp: TS. Nhir Viét Tudn

Vinacomin

Hién nay, mot 6 giéng dwng dang duoc xdy dung o khu vieec mo than vung Quang Ninh. Qud
trinh thi cong gzeng dwng O thé gay ra cdc tac dong anh hu"ang lon dén méi truong xung quanh, dac
biét la nguon nuoc ngam sé bi thay déi thanh phan, can kiét vé sé lu"ong va tao ra nhiéu hién tuwong
dong cua nuoc ngam hién tiwong é nhiém, su lin bé mdt va cac van de phic tap khac, dan den sy
mat on dinh cua gleng dirng. Do do, moi tmrong, nuée ngam la mot trong nhitng yeu 10 quyet dinh
sw on dinh cua gieng dimg. Vi vay, nghién ciru cac bign phap bao vé moi truong nudc ngam khi thi

cong giéng dirng la rdt quan trong.

1.D4t van dé

Qua trinh xay dwng cong trinh ngdm noi
chung va giéng dirng néi riéng sé gay ra nhirng
tac dong Ion dén mai trwdng xung quanh. Mot
trong nhirng ddi twong chiu sy tac dong léon
nhat tlr cdng tac thi cong giéng dirng chinh la
cac ngudn nwédc dwdi dat.

Duwéi tac dong thir sinh cua qua trinh thi cong
giéng dirng, cac ngudn nudc dudi dat sé bién
ddi thanh phan ciu tao, suy kiét vé lwong va
tao ra nhiéu hién twong déng Iwc hoc ctia nwéc
dwoi dat, hién twong 6 nhiém rat phirc tap va
nguy hiém, gian tiép gay nén nhirng anh huong
xau den moi trudng dat da xung quanh D4t da
khéng on dinh sé dan dén sy mét &n dinh cla
chinh giéng dng. Ch|nh vi thé, yéu t6 bao ve
moi truo’ng nuwoc ngam la mét trong nhirng yéu
td quyét dinh dén do 6n dinh cla giéng ding.

2. Nghién clru cac giai phap bao vé moi
trwdéng, nwéc ngam trong trong qua trinh thi
céng giéng

Cac bién phap gidm thiéu tac dong cta dw
an dén moi trworng c6 thé két hop cac bién phap
sau:

+ Bién phap ngan ngtra 6 nhiém va sw cb;

+ Bién phap ky thuat gidm thiéu 6 nhiém va
xt ly chat thai;

+ Bién phap quan ly va kiém soat & nhiém
moi trvong;

+ Phrong an hoan thé méi truong

Nwéc dudi dat la cac ngudn cung cap nuwoc
tin cay cho nhiéu khu vire dan cw sinh séng trén

trai dat. Day 1a ngudn nwéc co sé st dung dé
twdi tieu cho cac khu vwe dat khd han va khu
vwe dan cw. Qua trinh thi cong giéng dirng sé
gay ra thiét hai, tén that, nhirng bién ddi co hai
truc tiép cho phan ngdm ctia thiy quyén nhu:

- Qua trinh bom hut nwéc dudi dat sé gay
nén hién twong ha muwe nwédc ngam tai cac tang
chlra nwoc;

- Trén thuc té c6 thé xay ra hién twong muc
nwédc ngdm clia cac tang chra nwéc phia trén
sé bi ndng cao thém lam cho cac khu virc cdng
nghiép, cac vung dat triing bi ngap lut.

- Céac ngudn 6 nhiém nuéc dwdi dat rat da
dang, ching cé sb lwong 1&n va déu c6 ngudn
goc xuat xtr tlr cac nguyén nhan thir sinh. Hién
nay, cac nguon 6 nhiém chinh dbi v&i nuwéc dwdi
dat bao gom:

+ Céac khu cdng trinh phu tro' thi cdng giéng,
noi lwu cét cac chat doc hai khéng cé cac bién
phap k¥ thuat can thiét dé c6 thé dam bao cac
yéu cau an toan vé vé sinh cong nghiép;

+ Cac hién twong ro ri nguyén liéu tir cac
dwong 6ng, bé chira ngdm, dac biét 1a hién
twong ro ri xang, dau tir cac bé chira ngdm, cac
tram bom tiép liéu cho céc thiét bj thi cong giéng;

+ DAu mazut, cac san pham dau mé roi vai
trong qua trinh van chuyén;

+ Lwong nwéc thai, nwédc ban do qua trinh
khoan 16 min dé dao giéng;

+ Lwong dw thira cac loai dung dich vat liéu
phuc vu gia cb trong qua trinh thi cdng sau khi
str dung khéong dwoc vé sinh an toan.
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C6 thé nhan thay rd rang toan bod cong tac
thi cong giéng sé& anh hudng truc tiép dén chét
lwvong nwéc dudi long dat. Do do, viéc bao
vé ngudn nwéc dwdi dat déng vai trd rat quan
trong. Co s& cua phwong phap bao vé nuwéc
dwéi dat nham loai bd qua trinh 6 nhiém 13 viéc
thwe hién quan trdc nwéc dudi dat (so dd cac
phwong phap bao vé nwéc dwédi dat duwoc thé
hién & hinh 1).

Quan trac nwéc dwdi dat la mot phan thude
mot hé théng chung mang tinh tbng quat cla
toan bo qua trinh quan trdc méi trwéng tw nhién.
Hién nay, trong hé thdng quan trdc nuwéc dwdi
dat, nguoi ta co thé sir dung cac phwong phap
sau:

- Phurong phap phéan tich: phwong phap nay
dwoc thiét lap dé xac dinh thanh phan hoéa hoc
va céc tinh chét cia cac mau lay tlr méi trudng
khi quy&n va méi tredng nwéc bang cac dung cu
thi nghiém va cac thiét bi phan tich, the nghiém;

- Phuong phap sinh hoc chi bao — chi thi:
phwong phap nay duwoc thiét lap dé& xac dinh
cac d&c tinh t6 hop cla trang thai khéng khi,
nwéc, dat theo cac théng sb cua thuc vat va
ddng vat;

- Phuong phép dia chét thiy vén: phwong

phap nay duoc thiét 1ap dwa trén co s& qua
trinh khao sat cac thanh phan va théng sé cla
cac trwdng tw nhién va cac trwong thdm thau
chiu sy tac dong nhan tao;

- Phuwong phap dja vét ly: phwong phap nay
cho phép danh gia dd am, ham lwong mudi,
trang thai (rng suét, cac hwdng chuyén dich cla
dong nwéc va khbi dat nhan tao;

- Phuong phap nghién cteu tir xa (nghién
ctru trén mét khoang cach I6n): phwong phap
nay dwoc xay dwng dwa trén viéc sir dung cac
phwong phap xt ly cac anh chup tr trén khong
va cac anh v tru.

Trong hé théng quan trac nwéc duwsi dat co
thé phan chia ra cac phuwong phap diéu khién
nwédc dudi dat thanh ba loai chd yéu nhu sau:

- Phuong phap canh bao, phong ngwra nwéc
duei dat:

- Phwong phéap bao vé nuwédc dudi dat;

- Phuwong phap khoéi phuc, cai tao nuwéc dudi
dat.

Cac phuwong phap canh bao, phdong ngwa
nwéc dwdi dat 1a td hop cac gidi phap phong
ngtra ngan chan va cac giai phap tao nén nhirng
diéu kién can thiét cho phép huéng téi viéc
ngan chan nhirng bién dbi x4u cac d&c tinh chat

-I—' Cac phuone phap bao w8 nurdee nazdiom |
Cruan wic - Phuroreg MNgfin chiin cac thay ddi xdn i
= INEEANT] phap canh chat lhorong wa wrir loeomg mroc
Dbao, ngan TUEE T
™ chan
Phuong phap Mic dinh sy phi hep theo tiéuw chudin
- - - =K £
phan tich rhiss beds
—
che phircg Eoet hopr thc ddne kY thudt wa rmda
ship bao vE - . - .
pasy LFUROTLS MRPC nEdim v che théanh
FILFCRE AN pnm - b
Phurong phap sinh : phian khac caa hé thong mdi
o g o nhidn
- T E
- = o . x )
phuongz phap dia E hdn phyue char hregng va dac d1jcm oA
chit thay van tri ciia mod trurone o dues date
-
cac phwuonge
plirong phiip dia L] phap khot —l—l IN'hwre hién & sinh cing nghidp |
| ] vt 1y phuc ngudn
FUTT fw el VR e A
_"l Tihc dong cic phwong phip K3 thuit |
cac phirome phap
nghién cimu tr xa - " . . -
L] Cic pidi phip sinh hoc, héa oo, x84
b

Hinh 1. So db céc phL}’o'ng phép béo vé nuéc dudi dat
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lwong va cac théng sé dinh lwong cla nwéc
dudi dat.

Cac phwong phap bao vé nwéc dusi dat 1a
t6 hop cac tac dong ky thuat tac dung Ién moi
trwdng nwéc dudi dat va cac thanh phan khac
cta hé thdng méi trwong tw nhién nhdm muc
dich ngan chan, gidi han nhirng anh hwéng co
hai ctia cac cong trinh ky thuat va cac hoat dong
san xuét theo thdi gian va khéng gian.

Hién nay, cac giai phap bao vé mdi trwong
nwéc dwdi dat da dwoc siv dung nhiéu trong thi
cong giéng nham dat dwoc cac hiéu qua sau:

- B4 sung nhan tao ngudn du trir nwéc dudi
dat nhw la gidi phap bdo vé ching khéi nguy co
suy kiét;

- Céch ly cac diém, cac vi tri gay 6 nhiém
nwéc dwdi dat nhd cac cong trinh kj thuat dac
biét: cong trinh dan nwdc thai; hinh thanh cac
man chan chéng thdm; xay dwng cac két ciu
“twdng trong dat”; hinh thanh cac dap chan
chong tham, dap chan cach ly ..

- Cach ly cac nguon 4 nhiém tlem tang hoac
cac ngudn 6 nhiém ré rang kh0| moi trwdng
nwéc dwdi dat nhd cac loai két ciu ki thuat khac
nhau; vach ngdn, man chan, cac cong trinh tiéu
thoat nwéc va cac céng trinh ky thuat khac.

Cac phuwong phap khoéi phuc cai tao nwéc
dwoi dat la td hop cac tac dong ky thuat nham
khéi phuc tré lai cac tinh chat va chét lwong
sinh thai c6 thé chap nhan dwoc cho mai trwdng
nuéc dwdi dat.

Pé thuwc hién cac phwong phap trén, cé thé
st dung cac giai phap bao dudng, phong ngtra
két hop v&i cac gidi phap tac dong ky thuat,
cling nhu cac phwong tién sinh hoc, héa hoc,
X3 hoi ...

Toan bd cac phwong phap ky thuat bao vé
nwéc dudi dat tranh khéi hién twong 6 nhiém co
thé dwoc phan chia ra thanh hai nhém:

- Cac phuong phap dw phong, phong ngwa
cé tac dung ngan chan 6 nhiém;

- Cac phuwong phap tich cwe, chi déng co tac
dung tich cwc, chi ddng han ché hoéc loai b
cac 6 nhiém c6 thé xuét hién trén thuc té.

Van dé cha yéu trong cac phwong phap kj
thuat phong ngtra bao vé nwéc dwdi dat khoi
hién twong 6 nhiém 14 viéc dé xuét sir dung cac
gidi phap ngan chan tbi da hién twong mat mat
nwéc do qua trinh thdm thau.

Céac phudng phap kY. thuat phong ngwa don
gidn nhét dé bao vé nguon nwéc ngam khai cac
hién twong 6 nhiém bao gom:

- Loai bd cac 16 khoan khao sat tham do mot
cach can than, chu dao kip thoi tai khu vue thi
cong giéng;

- Tién hanh phan bd can than, cé tinh dinh
hwéng dbi véi cac dong chay pha ran — cirng co
cac thanh phan c& hat khac nhau trén toan bo
dién tich hd, bé chira nuwéc ky thuat.

Qua trinh phan bb can than, cé tinh dinh
hwéng dbi véi cac dong chay pha ran — cirng co
cac thanh phan c& hat khac nhau trén toan bo
dién tich hd, bé chira nwéc kj thuat cé thé phan
chia lam cac budc sau:

- Buwéc 1: str dung pha léng cac dong chay
trong hé thdng cap nwéc nguoc tré lai:

- Buée 2: duy tri cac muc nwée trong cac hd,
bé chira k¥ thuat tai cac dd cao cang thap cang
tbt dé& 1am gidm téng dién tich mat nwéc. Tai day
st dung quy trinh lam suy giam lwgng nwéc ro
ri, mat mat trong qua trinh thdm thau cta chung;

- Bu6c 3: dién lap day cac thanh phan vat
chét toi min, c6 thé phan tan vao cac vj tri c6
kha nang ro ri Ion & day hoac tai cac vi tri &
swon hd, bé chra nwérc.

Cac phuwong phap ky thuat phong ngtra dac
biét quan trong dé bao vé nwéc dwdi dat khoi
hién twong 6 nhiém bao gdm céac giai phap hinh
thanh nhirng két cdu man chan chéng thdm cé
cac cau tao khac nhau. Cac man chan chéng
tham cé thé dwoc phan ra thanh cac ching loai
sau:

- Céac két cAu man chan chéng thAm bang dat;

- Céac két cAu man chén chéng thdm dang
mang;

- Céc két cdu man chén chéng thdm dang
hén hop;

- Cac két cdu man chan chdng tham déc biét.

Cac két cAu man chén chdng thAm béng dét
la cac 1&p tram tich tw nhién cé thanh phan cha
yéu tlr khodng vat sét (dat sét, dat 4 sét ndng
...) v&i chiéu day khéng nhé hon 0,3m.

Cac két cAu man chén chdng thdm nhan tao
bang dat sét v&i chiéu day Ién hon hodc bang
0,3m sé& dwoc tao ra bang phwong phap dé -
xép d&t va dam nén vat lieu dat sét theo tirng
l6p sao cho dd chat (mat dd) va do &m cla
ching cé thé dat t&i gia tri tdi wu.
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Trong qua trinh db - xép dat, trong két cau
man chén chéng thdm nhan tao bang dat sét
chac chan sé& xuét hién cac khe nit do hién
twong kho rao vat liéu tao nén. Piéu nay sé lam
tang manh kha nang thdm thau clia dat sét.

Céac két cdu man chan chéng thdm dang
mang dwoc ciu thanh tlr cac man chét déo téng
hop hodc bang cac loai vat liéu trén co s& cao
su bitum. Cac két cAdu mang chén chéng thdm
dang man nay cé cac wu diém:

+ Kha nang chéng thdm cao;

+ C6 kha nang 6n dinh va bén virng di véi
cac chdng loai tac dong an mon khac nhau;

+ C6 tudi tho cao va khong thay dbi cac tinh
chét ban dau ctia minh.

Tuy nhién, két cAu man chan nay ciing cé
nhirng nhwoc diém sau:

+ D& bj pha hly dwéi sw tac dung clia cac tac
dbng co hoc;

+ Khé co thé dam bao dwoc dd kin khit can
thiét khi phai che pht trén moét dién tich 16n;

+ C6 dd nhay cadm dbi v&i cac tai trong kéo
(d&c biét tai cac vi tri mbi nbi);

+ Gia thanh kha cao.

3. Két luan va kién nghi

Khi thi céng giéng dirng sé gay ra nhirng anh
hwéng Ié6n dén méi trwéng nwdc ngdm va dat
da xung quanh. S bién déi cia méi trworng dat
da s& gay nén nhirng tac dong cé hai dén sy
on dinh, sw bén virng cla giéng drng. Dé dam
b&o an toan cho hé thdng “giéng dirng — khéi da
xung quanh”, trong qué trinh thi céng giéng phai

quan tam t&i té hop cac van dé sau:

- Bdo vé long dét;

- Bdo vé ngudn nwéc ngam dwdi long dét;

- Bao vé, dam bao sv &n dinh cta khéi da
bao quanh giéng ding;

- Bao vé va dam bao sw an toan, 6n dinh, bén
virng cho giéng dirng trong toan bd qua trinh
xay dwng va sr dung chung.

Hién nay, cac giai phap bao vé nuwéc dwdi dat
da dwoc sir dung déu nham dat dwoc cac hiéu
qua sau:

- B6 sung nhan tao ngudn du trir nwéc dudi
dat nhu 1a gidi phap bdo vé ching khéi nguy co
bi suy kiét;

- Céach ly cac ngudn 6 nhiém tiém tang hoac
cac ngudn & nhiém rd rang khdi méi truwdng
nwéc dudi dat nher cac loai két cu ky thuat khac
nhau: vach ngdn, man chan, cac cong trinh tiéu
thoat nwéc va cac céng trinh ky thuat khac;

- Céch ly cac diém, cac vi tri gay 6 nhiém
nuwéc dwdi dat nhor cac cong trinh dac biét.

Tai liéu tham khao:

1. B4o céo dé tai “Nghién ctru cong nghé thi
céng dao chéng giéng dirng mé than hadm 1o Nui
Béo” — Vién KHCN mé - 2015.

2. Bao vé méi truong trong xay dung cbng
trinh ngdm va md. Nha xuét ban khoa hoc tw
nhién va Céng nghé, 2013 — V6 Trong Hung.

3. Thiét ké t6 chirc thi céng giéng chinh, phu,
gi6 — Dy an khai thac dudi mare -50m mo than
Ha Lam- Vién thiét k& Nam Kinh Trung Québc
2008.

Research solutions for environmental protection and groundwater when
vertical shafts of underground coal mine are constructed in Quang Ninh area.

Dr. Le Van Cong, Dr. Pham Minh Duc,
Nguyen Van Cong
Institute of Mining Science and Technology - Vinacomin

Summary:

Currently, some vertical shafts have been constructed in Quang Ninh coal area. The process

of constructing vertical shafts may cause negative impacts on the surrounding environment.
Especially the, components of groundwater source will be changed; quantity is depleted and
dynamic phenomena of groundwater is created; pollution, surface subsidence and other complex
problems cause instability of vertical shafts. Therefore, the environment and groundwater are one
of the factors that determine the stability of vertical shafts. Therefore, it is very important to study
measures to protect groundwater when vertical shafts are constructed.
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NGHIEN CUU, PANH GIA KHA NANG KHAI THAC HON HQP LQ THIEN
—HAM LO PAM BAO TAN THU TOI PA TAINGUYEN VA BAO VE MOI
TRUONG TAI MO PONG SIN QUYEN
TS. Poan Van Thanh, TS. Pham Trung Nguyén

Viéen Khog hoc Cong nghé Mo- Vinacomin
NCS. Tran Pinh Bao )
Truong Pai hoc Mo - Dia chat

Bién tap: TS. Lé Dirc Nguyén

Tém tit:

Theo thiét ké da dwoc phé duyét, mé dong Sin Quyén dang dwge khai thac bang phwong phdp 16
thién véi cong sudt 2,0+2,5 triéu tan/nam, Trit heong va tai nguyén huy dong vao khai thac 19 thién
dén mikc -188 m la 22,66 triéu tan (tinh tir nam 2017), phan ngodi bién giGi khai théc la 13,76 triéu
tan. Nhw vdy, cé mét phan I6n tai nguyén ¢ xung quanh va duwdi khai trieong 16 thién chiea huy dong
c6 thé sir dung phirong phdp khai thac dong thoi 16 thién — ham [o.

1. Mé& dau

Mé doéng Sin Quyén la mé khai thac 16 thién
I&n nhat ctia Téng Cong ty Khoang san TKV —
CTCP. Theo thiét k& da dwoc phé duyét, mé
ddng Sin Quyén khai thac véi cong suat 2,0+2,5
triéu tAn/nam, triv lwong va tai nguyén huy dong
vao khai thac 16 thién dén mdc -188 m 1a 22,66
triéu tan, phan ngoai bién gidi khai thac 1a 13,76
triéu tan, két thac khai thac nam 2026. Do d9,
yéu cau can thiét va cip bach hién nay la phai
c6 cac giai phap khai thac tbi da phan trir lwong
nam trén b& mé, dwdi day khai trudng.

Pé khai thac phan tri¥ lwong va tai nguyén
ddng con lai cé thé str dung cac giai phap: Tiép
tuc xudng sau khai thac bang phwong phap 16
thién, ham 16 hoac khai thac déng thai 16 thién -
ham 16. Tuy nhién, khi dwa vao khai thac 16 thién
- hdm 16 cung mét khoang sang, mirc dd anh
hwéng qua lai gitra 16 thién va ham 1 rat phirc
tap, gay anh hwéng t¢i mirc 6 an toan san xuét
néu nhw khdng ¢6 trinh tw khai thac va cac giai
phap ky thuat phu hop.

Trong bai bao nay, tac gid xin néu moét sé van
dé cé lien quan dén kha nang khai thac hén hop
|6 thién - hdm 16 & mé déng Sin Quyén.

2. Diéu kién tw nhién cta mé dong Sin
Quyén

Quéng ddng Sin Quyén cé ngudn gbc nhiét
dich, chiéu dai khodng 2.870 m, réng khoang 800
m, gém 17 than quang. Hinh thai than quang la
dang mach chuédi, thdu kinh, tach nhanh, budng.

Cac than quang chud yéu phan bb trong da bién
chét trao dbi va da gonai biotit, cé do kién cb f =
8 - 11, chiéu sau I&n nhét 1a -550 m (than quang
7), chiéu day tir 3,5 + 14 m, géc cdm trung binh
82°. Pa vay quanh chd yéu cta than quang la
da gonai biotit bj migmatit hda, nam & bén phan
ria than quang va trong than quang, da v& vun,
khéng 6n dinh, d6 cirng =5 + 11.

Viung mé nam & ddi nui thdp ven be séng
Héng, cach séng Hong 500 + 1.000 m, d6 cao
tuyét doi tr +100 dén +400 m. Lwong muwa trung
binh hang nam trong vang 1.798 mm, lwong
muwa ngay I&n nhat 212 mm. Subi Ngoi Phat 1a
subi I&n nhat khu mé, chay cat ngang, chia md
thanh 2 khu: khu Bong va khu Tay [1].

3. Phwong phap khai thac hén hop 16
thién - ham 16 tai cac mé quang trén thé gii

Cho dén nay, khai thac hén hop ham 1o -
16 thién da dwoc ap dung tai hon 400 mo trén
thé gi®¢i nhw: mdé déng Cibaicki, Krivorozski
(LB Nga), Santa-Bacbara (Italia), Phutrik (Tiép
Khéc), mdé Kiruna (Thuy Dién), mé Kidd Krig
(M), mé Pikhésanmi (Phan Lan), ... [2].

Viéc khai thac khoang sang dong thoi bang
ca phwong phap 16 thién va hdm 16 cé quan hé,
anh hwdng trwe tiép 1an nhau. Dé t6 chirc khai
thac ddm bao an toan, hiéu qua va giadm tén that
tai nguyén, tuy theo diéu kién ctia md, trinh tw
khai thac duwoc thwe hién nhw sau:

- Khai thac theo trinh tw chuyén ttr 16 thién
sang ham 16 (hinh 1);
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- Khai thac theo trinh tw chuyén tlr ham 16
sang 16 thién (hinh 2);

- Khai thac déng thoi bang ca hai phuwong
phap ham 16 va 16 thién (hinh 3).

Méi quan hé gitra khai thdc 16 thién va
ham Io

Hinh 1. Cac so' d6 mé via, chuén bj khai truong khi
chuyén tir 16 thién sang ham Io
1. bién gici mé 16 thién, 2. than quéng, 3. giéng van
téi, 4. giéng théng gié, 5. hdm (1o) van tai

e VIND ST LI @™o

RHAI TRUENG LG THIEn

Hinh 2. So db khai thac phéi hop chuyén tiép tai mé
Bliavinck

Hinh 3. So db trinh tw khai thac hén hop 16 l!hién -
h&m 16 céc than quédng déc ding
1. bién gici két thac 16 thién, 2. khu vuc giap ranh I
thién - hdm 1o, 3. khu vurc khai thac ham 10, 4. dat
déa phé hda, 5. giéng ding

Khi tién hanh khai thac khoang sang bang
phwong phap hén hop 16 thién - ham 10 thi sw
anh huwéng truc tiép 1an nhau 1a hét strc phirc
tap, cac tac dong nay can dwoc nghién chi tiét
nhdm tim ra cac gidi phap phu hop dé giam
thiéu tac dong tiéu cuwc cha ching. Theo két
qua nghién clru ctia cac nha khoa hoc trong va
ngoai nwéc cho théy:

+ Cac anh hudng cla khai 16 thién dén ham
16 gdm: Anh hwéng ctia séng chan déng tir cac
vu né min 16 thién, anh hwéng cla nwdc dudi
cac moong 16 thién;

+ Céac &nh hwéng cua khai thac ham 16 toi
khai thac 16 thién gdm: sut Iin bé mat, giam yéu
va pha hdy c4u tric dat da trén bor md, gidm 6n
dinh be m (hinh 4).

Hinh 4. Céac vung phé hiy dét dé khi khai thac hén
hop 16 thién - hdm Io
1. bé mét dia hinh; 2. dia hinh sau sut ltn; 3. bién
gioi mé 10 thién;4. moong nwérc; 5. ranh gioi vung
ntit né do né min 16 thién;6. than quéng; 7. duong
16; 8. khu vurc két thuc khai thac hdm 10; 9. tru than
quéng; 10. vung phéa héa; 11. vung bién dang truot;
12. vuing nirt né do khai thac ham 1o; Hen - khodng
céch gén nhét ter déi tuong chira nuéce téi khu vuc
khai thac hédm 10; Hn - bén kinh ving nit né; Ht -
ban kinh ving nut né.

4. Nghién ctru lwra chon bién gi&i khai thac
16 thién — ham 16 hop ly

Bién gi¢i mé dwoc xac dinh theo cac nguyén
tac: Khai thac tbi da tai nguyén khoang san dong
phuc vu cong tac ché bién quang; Pam bao an
toan, moi trwdng trong qua trinh khai thac; bam
bao gia thanh khai thac khéng cao hon gia ban.

Theo kinh nghiém khai thac ciia cac moé 16
thién - ham 10 trén thé gidi cho thay: thoi ky dau
phuong phap khai thac ham 16 ¢c6 gia thanh cao
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hon phwong phap 16 thién. Tuy nhién, dén d6 sau
khai thac nhat dinh (H,;) phwong phap 10 thién sé&
c6 gia thanh cao hon phuong phap hdm 16. Do
do, tir 16 via dén chiéu sau H. se duworc khai thac
16 thién, tlr chiéu sau H,. tro’ xuong sé khai thac
ham 1. Tai chiéu sau khal thac H, co tdng chi
ph| khai thac 1 tAn quang (bao gom ca 16 thién va
ham 10) bang gia ban quéng thuwong pham thi do
sau do chinh la chiéu sau két thic khai thac mé
[1].

Chiéu sau két thic khai thac 16 thién khi:

CLT = CHL(1)

Chiéu sau két thuc khai thac ma 16 thién -ham

10 khi:

CLT'QLT +CHL 'QHL :Cb (2)
QLT +QHL
Trong d6: C,, C,, - gia thanh khai thac 1 tan

bang phwong phap Io thién va ham 1o, dit; C, -
gla ban trung binh 1 tdn quang thuong pham
d/tan; Q. Q- tr&» lwvgng quang khai thac bang
phuwong phap 16 thién va ham 1o, tan.

Két qua tinh toan cho thay [1]: Chiéu sau khai
thac chuyén tr 16 thién sang hdm 16 khu Béng
mé Sin Quyén & mirc -212 m (hinh 5).

Can cr vao két qua danh gia anh huéng qua
lai gitra 16 thién - hdm 16 va gitra gia thanh khai
thac 10 thién, ham 10 va&i chiéu sau khai thac thé
hién trén hinh 5, bién gi¢i mé déng Sin Quyén
dwoc Iwa chon nhuw sau:

- Khu Béng: Tr mirc -212 m tré 1én, khai
thac bang phwong phap 16 thién; t» mirc -212
tr& xudng khai thac ham 6.

- Khu Tay: Tiép tuc xubng sau khai thac 16
thién dén muac +4.

& & E
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Hinh 6. Phuong an khai thac 16 thién, hém 16 khu

Cu thé phwong an khai thac 16 thién, ham 1o
mé Sin Quyén thé hién trén hinh 6 va 7.

Két qua tbng hop cac chi tiéu chinh trong
bién gi&i khai trerng mé déng Sin Quyén duoc
tbng hop trong bang 1.

5. Cac giai phap dam bao an toan khi khai
thac hon hop 16 thién — ham 1o

5.1. Xac dinh chiéu day tru bdo vé (I6p
dém) khi khai thac hén hop 16 thién - ham 1o
(H)

Chiéu day Iép dém gitra day mo 16 thién va
cac cong trinh khai thac ham 16 c6 anh hwéng
rat 1&n t&i mirc dd an toan va hiéu qua cong tac
khai thac hdm 16. D& dadm bao an toan va thu
hdi t6i da tai nguyén can phai lwa chon chiéu
day I&p dém nhd nhét, song van ddm bao cac
tiéu chi:

- Chiéu day I&p dém phai Ién hon vung nat
né do nd min gay ra (H,), nghia la: H,< H_, voi
H, = 130d = 130%0,165 = 21,45 m (trong do d
- duo’ng kinh 16 khoan khi thi céng nd min tao

bién tai khu vwc giap ranh 16 thién - hdm 16, d =
C, 10004°T Qrr, Qur.1000 d
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Hinh 5. Sw pl‘w thudc gia thanh khai thac quang 16
thién, ham Io vao chiéu séu khai thac [1]
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Hinh 7. Phwong an khai thac 19 thién, ham 16 khu
Tay mé Sin Quyén

Péng mé Sin Quyén
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Bang1. Két qué téng hop céc chi tiéu chinh trong bién gidi khai truong mé déng Sin Quyén [1]

Gia tri So sdnh
T Tén mé Donvi | Theo TK Dé xuat | Tang (+);
phé duyét dé tai giam (-)
1 | Khu Béng
- | Phwong phap khai thac LT LT+ HL
- | Cbt cao két thic khai thac -188 -370 182
- | Cbt cao day md 16 thién -188 -212 24
- | Khéi lwgng dat boc 16 thién 103 m? 68.866 85.276 16.410
- | Tri¥ lwong quang NK quy chuyén 16 thién 103t 16.250 17.246 996
- | Trir lwong quéng NK quy chuyén ham I6 103 t 0 7.599 7.599
- | Tdng trir lwong quang NK quy chuyén HL + LT 103t 16.250 24.845 8.595
- | Hé sb béc trung binh md/t 4,24 4,94
2 | Khu Tay
- | Phwong phap khai thac LT LT
- | Cét cao két thic khai thac 46 4 42
- | Khéi lwong dat boc 16 thién 103 m? 29.978 67.217 37.239
- | Triy IL}jo’ng quang NK quy chuyén 16 thién 108t 6.737 10.703 3.966
- | H& so béc trung binh m?3/t 4,45 6,28
3 | Tong toan mod
- | Khéi lwong dat boc 16 thién 10° m® 98.844 152.493 53.649
- | Tri¥ lwong quang NK quy chuyén 103t 22.987 35.548 12.561

0,165 m).

- Phan b6 tbi da téi da ap luc ra xung quanh,
bao vé duong 16 khdi sap d6. Theo kinh nghiém
clia cac nha khoa hoc LB Nga [2]:

\/M (Kgg — Ky )+ [M (Ko — KHL)I +Z - (etga, tciga,)
Kyy — Ky
_Km’) '(Ba +M) ' (Z_KHH _KLT) 'AHU: (4)

(3)

Z=(ctga, +ciga,)-(Kg
Trong do: K, K, K, K- hé 0 khai thac
khoang san bang phuang phap 16 thién, phuo’ng
phap hén hop, phuwong phap ham 10, phan triv
lwong tru bao vé. V&i diéu kien md ddng Sin
Quyén: K.;=098, K, ,=085K, =0,88 KTBV
0,65; M- chleu day than quéng, M 32m;a,
goc dbc swon tang phia vach va tru than quang,
a,=0a,=65+70% AH - chiéu sau cho phép khai
thac tan thu, AH,. -10 m; B chiéu rong day mé
nhd nhét, B, = 32 m;

Thay cac gia tri vao cac cong thuc trén, ta
dwgc: Z=15m; H_ =19,5m.

Két hop céac diéu kién trén, dé tai chon chiéu
day |&p dém giap ranh giira 16 thién va hdm 1o

béng 25 m. Mat cat thé hién khu vuc gidp ranh
16 thién - ham 16 khu Béng mé déng Sin Quyén
thé hién trén hinh 8.

5.2 Céc giai phdp giam thiéu tic déng cua
khai thdc 16 thién t&i ham 1o

- Céc gidi phép khoan né min: gidm quy mo
vu nd; phan nhém lwong nd; phan doan chiéu
cao cot thude.

- Céc gidi phép giam thiéu tac déng cla nuéc
maét t6i cac céng trinh hdm 1o

HINH CHIEU DOC THAN QUANG 3 VA 7 KHUDONG
TXVI2 TXUI TRVl TXX TEXY i

T4,

THIL TRl TAv  TXM TXV TANI

|
|

LA

LOP BEM GIUA KHAI THAG
LO THIEN VA HAM LD

kel P Y - ES]
KHA| THAC HAM LO /

i 1 Ty am
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Hinh 8. Mat cét thé hién khu vurc gidp ranh I6
thién - ham lo khu Déng mé dong Sin Quyén
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HINH CHIEU DO C THANM QUANG 1

S UG NGOI PHAT
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Hinh 9. So db mét cét thé hién phan triv Iwong dé lai
lam tru bdo vé dam bédo an toan cho subi Ngoi Phat

o o L aTey TRUATLE

HAMVIANS HUBKC
CWA KFAI THAG HAR L3

Hinh 10. V] tri b6 tri giéng diing tai mét cat tuyén XII
khu Béng ma Sin Quyén
+ Han ché t6i da dong chay mat vao cac
moong [0 thién;
+ T4 chirc bom thoat nwéc khai triong 16 thién;
+ Thao khoé nwaéc tr trong 10;
+ D& lai tru bao vé khi dao 16 qua sudi;

+ Bao vé&, phuc hdi tang pha, tham thuc vat
sau khai thac.

5.3. Céc giai phdp giam thiéu téc déng cua
thi céng dwong 1o téi 6n dinh bo> mé 16 thién

+ N& min tao bién, nd vi sai khi dao 10, trinh
tw thi cong.

+ B6 tri cac cong trinh khai thac nam ngoai
pham vi anh hwéng cla khai thac 6 thién — ham
I6: Giéng dirng chinh va phu dwoc bd tri nam
ngoai lang tru trwot I& clia b mé canh Béc khu
DPéng md Sin Quyén va nadm ngoai vung anh
hwéng cla khai thac ham 16.

6. Két luan

Trinh tw khai thac 16 thién — ham 16 phu hop
v&i diéu kien md Sin Quyén 14 khai thac nbi tiép
ttr 16 thien chuyén sang ham 16. Mé& via khai thac
ham |6 bang giéng dirng két hop véi 16 xuyén via,
ap dung cong nghé khai thac Budng lwvu quing
va Doc via phan tang. Viéc nghién ctru kha nang
khai thac triét dé trir lwong quang déng & md
Sin Quyén cé y nghia rat Ién va mang tinh cap
bach./.

Tai liéu tham khao:

[1] P& Ngoc Twdc (2018), Nghién ciru céng
nghé khai thac ddm béo an toan, tan thu tbi da tai
nguyén va hiéu qua cac mé quéang dong thuéc TKV.
Vién KHCN M - Vinacomin, Ha Noi.

[2] T'ymeHukW.J1. Pazsumue memodorioaudeckux
nodxo008 K peweHuro 3adady o ycmaHo8IeHUI0
KOHeYHbIX KoHmypoe Kapbepal.Jl. TymeHuk,
A.M. Maesckuin, H.B. Hecsutanno // Haykosui
BiCHUK HIY. — 2007. — Ne 6. — C. 57 — 59.

Research and evaluate the possibility of mining complex: open-pit mining
and underground mining to ensure maximum recovery of resources and
environmental protection at Sin Quyen copper mine

Dr. Doan Van Thanh, Dr. Pham Trung Nguyen
PhD. Student Tran Dinh Bao
Institute of Mining Science and Technology - Vinacomin

Summary:

According to the approved design, Sin Quyen copper mine has been exploiting with open-pit

mining method with a capacity of 2.0 + 2.5 million tons / year. The reserves and mobilized resources
have been exploiting up to -188 m level of 22.66 million tons (since 2017), out of exploitation border
is 13.76 million tons. Therefore, there is a large amount of resources around and under open-field
mining that is not yet mobilized. It is possible to use the simultaneous mining methods: open-pit
mining and underground mining
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NGHIEN CUU VA AP DUNG CAC GIAI PHAP KHOAN NO MIiN TIEN TIEN
NHAM NANG CAO HIEU QUA KHAI THAC, GIAM O NHIEM MOI TRUONG
CHO CAC MO THAN LOQ THIEN SAU VIET NAM

Tém tit:

TS. Lé Cong Cwong, Vii Pinh Truong
Vien Khoa hoc Cong nghé Mo- Vinacomin

Bién tap: TS. Luu Vin Thuc

Bai bao trinh bay nghién ciru va dap dung cdc giai phdp khoan no min tién tiéen nham nang cao

hiéu qua khai thdc, giam 6 nhiém maoi truong cho cac mo than 1o thién sdu tai Viét Nam.

1. Dat van dé

Nganh Than la mét nganh kinh t& chi lwc
cung cap nguyén liéu cho cac nganh cong
nghiép quan trong nhw san xuét dién, thép, xi
mang, phan bon,...thu hat lwvgng I1&n lao déng
va dem lai nguén loi nhuan khéng nhé cho dat
nwoc.

Cac mé than 16 thién sau cia Viét Nam tap
trung chd yéu tai cac khu vuc: Vung Hon Gai
(mé Ha Tu, mé 16 thién Sudi Lai); Vung Cam
Pha (Béo Nai, Coc Sau, Khe Cham II).

Theo Quy hoach phét trién nganh Than Viét
Nam da dwoc Tha twédng Chinh Pha phé duyét tai
Quyét dinh 403/QD-TTg ngay 14/03/2016, trong
nhirng nam t&i san lwgng khai thac than 16 thién
sé dat mlrc tir 17+20 triéu tAn/ndm [1]. D& dadm
bao san lwong theo ké hoach da dwoc phé duyét,
cac mé phai thuc hién khéi lwong khoan ndé min
ttr 130+160 triéu m?, quy mé cac vu nd lén dén
hang vai chuc tan thuéc né. Hién tai va trong thoi
gian t&i, ¢é nhiéu yéu tb bat loi nhw: dd clrng dat
da tang, ti lé thuéc nd chiu nwéc I6n, gia thanh vat
liéu nd, phu kién né tang, day mé chat hep, da lam
gidm murc d6 dap v& dat da va nguy co & nhiém
méi trweng néu nhw khdng cé gidi phap ky thuat
cong nghé khoan nd min phu hop. Vi vay, viéc
nghién ctru 4p dung cac giai phap khoan nd min
tién tién cho cac ma than 16 thién sau Viét Nam la
can thiét va cap bach.

2. Hién trang céng tac khoan né min tai
cac mo than 16 thién sau Viét Nam

- Hién trang céng tac khoan: Cong tac khoan
16 min dwoc thwe hién bdng may khoan xoay
cau dién CBLL-250 c6 dwdng kinh 250 mm va

cac may khoan xoay cau thiy lyc cé dwdng
kinh 200+230 mm. Céng tac khoan né min pha
da 105 mm. ]

- Hién trang sty dur]g vat liéu né céng nghiép:
Cac loai thubc nd gébm ANFO thudng, ANFO
chiu nwéc, NTR - 07, NTR - 08, EE 31, TFb-
15WR. Téng khdi lvgng thuée n6 quy vé thude
nd ANFO khoang 70 + 80 ngan tan/nam, trong
doé thubée nd chiu nwéc cod xu thé tdng manh,
tlr 20% (nam 2010) Ién 40+60% (nam 2016).
Khu vire céc tang sau, ti 1& thuée nd chiu nwéc
tai mot s6 bai nd tr 50+70%. Sy van dong clia
nwoc trong cac 16 khoan la nguyén nhan lam
giam hé so6 sir dung mét khoan va giam mdrc d6
dap vo dat da.
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Hinh 1. Co céu ti 1é thuéc né mé than Cao Son

Phwong phap nap thudc nd chd yéu béng thi
cong, diéu khién vi sai qua hang ho&c qua tirng
16 khoan, két cdu lwong thudc né lién tuc hodc
phan doan véi cac théng sb khoan né min nhw
trong bang 1.

- Hién trang mirc d6 dép v dat da (MPDV):
MDDV dét da tai cac mé than 16 thién Viét Nam
da phan thudc loai dap vé& trung binh dén yéu
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Bang 1. Céc théng sb khoan né min co ban

T Théng sé Don vj Gia tri

1 Chiéu sau 16 khoan m 8,5+19,0

2 Théng sé mang ndé a x b m 7x7; 7%6,5; 7,5%7,3; 8x7
3 Chiéu cao cot thubc m 6,5+13,0

4 Chiéu cao cét bua m 3,5+8,5

5 | Chitiéu thubc nd kg/m? 0,45+0,56

H/nh 2. ba qua co’ phat smh ta/ mo Cao Son

vé&i dwong kinh ¢& hat trung binh d, = 0,35+0,6
m, ca biét c6 nhu=ng khu vyc MDDV dap v& dat

da thuoc loai rat yéu (d, =0,70 m) [3].

D4t da qua c® cb xu huwéng phat sinh nhiéu
tai cac bai nd dat da co do kién cd, do khéi lon
(khu Nam Cao Son, Tay Nam Cao Son, Nam
DPéo Nai), khu vue nhiéu nwéc ngdm va cac bai
nd c6 chiéu cao tAng dwdi 10 m.

M6t s6 bai min ¢6 thanh phan c& hat khéng
ddng déu, ti 1&é thanh phan c& hat cé dwdng kinh
> 0,4 m chiém tir 45+73 %, kich thuwéc cuc da
qua c& |én dén 2,0+2,5 m, lam tang khdi lvong,
chi phi khoan nd min I&n 2 (hinh 2) va phat sinh
cac van dé vé méi trworng (bui, khi thai, da vang).

MDDV dat da yéu, thanh phan c& hat khong
ddng déu, ti 1é da qua c& phat sinh nhiéu tai mot
s6 bai nd la do mot sd nguyén nhan khach quan
va chl quan nhw: D4t da c6 do kién cb, dd khoi
I&n, lvong nwO’c chay vao mé lon, cong nghé
va céac thong sd khoan nd min mét sé khu vuc
chwa phu hop véi diéu kién khai thac.

3. Binh hwéng nghlen clru va ap dung cac
giai phap khoan né min tién tién cho cac moé
than 16 thién sau Viét Nam

DPé nang cao chét lwgng khoan nd min, gép
phan tang hiéu qua codng tac khai thac trong
diéu kién san xuét ngay cang kho khan, giam 6
nhiém méi trwdng can nghién ciru va ap dung
mét sb6 cong nghé khoan nd min tién tién nhw

3.1. Giai phdp khoan né min vé&i chiéu cao
tang Ién

N6 min trong diéu kién chiéu cao tAng I&n [a
gidi phap hiru hiéu, cho phép giam tbi da khdi
lwgng khoan thém, tang hiéu qua cbng tac dap
v&, gidm tiéu hao phu kién né va giam 6 nhiém
méi trwong. Ngay nay, trén thé gi¢i cong nghé
nd min tang cao ngay cang duwoc ap dung réng
rai, mot sb mé nghién ciru thanh cdng va dua
vao st dung tang co chiéu cao 1én t&i 50+60 m.

Chiéu cao tAng dwoc lwa chon cdn clr vao
san lwong da béc, kha nang khoan sau clia may
khoan va théng sbé lam viéc cla cac loai thiét bi
xuc béc. Tai Viét Nam, véi cac loai may khoan
hién hanh, cé kha nang khoan sau trén 30 m
va may xuc c6 dung tich gau lon (E = 6,7+12
m3), hoan toan cé kha nang thwc hién céng tac
khoan né min, xtc béc trong diéu kién chiéu cao
tang tir 20+30 m [2].

3.2. Giai phdp khoan né min ndng cao géc
déc swon tang

Goc dbe swon tang la mét trong nhivng théng
s quan trong cta hé thdng khai thac trén cac
mé 16 thién. Nang cao géc dbc swen tang khong
nhirng lam tang hiéu qua dap v& dat da ma con
cho phép nang cao géc b& mé, gidam hé sb boc
da, tr d6 tdng chiéu sau khai thac va mac do
tan thu tai nguyén.

Hién nay, tai cac mé 16 thién clia cac nwéc tién
tién trén thé gi¢i nhw: Patabora (Uc), Cleveland
Cliffs (My), Flintkote Mine, Westfrob Mine
(Canada), Aitik (Thuy Dién), Kovdorsky GOK
(LB Nga) goc dbc swon tang c6 thé dat 75+85°
(hinh 3). Nang cao géc déc swon tang da lam
gidm dang k& hé sb boc san xuat. Tai md 16
thién Glyvasky— LB Nga khi nang goc déc swon
tang tlr 65° 1&n 80°, hé sb bdc gidm 14%, chiéu
sau két thuc khai thac tdng thém 90 m (hinh 3).

Dé& nang cao géc déc swon tang trén cac
mé 16 thién trén thé gidi da va dang nghién
ctu, trién khai ap dung nhiéu gidi phap khoan

JAS-ANZ
<UUACERI

Iso 9061

KHCNM SO 42019 * CONG NGHE KHAI THAC LOQ THIEN



\ THONG TIN KHOA HOC CONG NGHE MO

Hinh 3. Tang chiéu séu khi thac tai mé 16 thién
Glyvasky — LB Nga
nd min. Pa phan cac gidi phap tap trung vao
cac huwéng: str dung phwong phap né tao bién,
khoan nghiéng, phan doan chiéu cao c6t thudc,
nd tao rach hodc co thé két hop nhiéu giai phap
trong cung mét khu viee.

3.3. Giai phdp st dung thuéc né khéng
chiu nwée nap trong tdi nilon tai cac khu vwc
dat d4 ngap nuéc

Hién tai, gia thanh thudc nd chiju nuwéc & Viét
Nam cao gép 2 lan thuéc né khong chiu nwéc.
Theo d6, mbi nam sé& phat sinh hang ngan ti
ddng dé st dung thuéc nd chiu nwéc tai cac
md than 10 thién Viét Nam, chua ké mot sb
chi phi khac phat sinh trong qua trinh nap min
nhw: Bom thoat nwéc tir 16 khoan, chéng tén
that thudc nd. Cac giai phap hién dang dwoc ap
dung & cac nwdc co6 nén cong nghiép khai thac
ma 16 thién phat trién nhw: Uc, Nga, Canada khi
khai thac tai cac khu vwc dat da ngam nuéc 1a
ap dung cong nghé né min st dung thubc né
khéng chiu nwéc nap trong tui nilon (hinh 4).

Theo két qua thuc té tir cac ma 16 thién trén
thé gi¢i: Khdi lwong thudc nd chiu nwéc gidm

Hinh 4. Minh hoa céu tao va hinh énh thuc té str
dung thugﬁc noé khénq chiu nwc’yq tai maé 16 thién trén
thé gidi. 1. phéu nap thudc; 2. tui nilon
dén 70+100% tai mot sé bai nd, chat lwong dap
v& dat da tang tr 5+20%, gia thanh khoan nd
min giam tlr 8+15%. DAy la cong nghé cé nhiéu
wu viét can dwoc nghién cliru, 4p dung vao cac
khu vwc dat da ngadm nwédc cho cac mé than 16

thién Viét Nam.

3.4. Giai phdp khoan né min khéng st
dung chiéu sdu khoan thém

Cong nghé nd min truyén théng s dung
nang lwong nd tap trung & phan khoan thém dé
khac phuc hién twong mé chan tng. Véi cong
nghé nay, wdc tinh hang nam sé phai tiéu tén
t 8+17% san lwong mét khoan dé lam phang
nén tang. Khong chi lam tang chi phi khoan, céng
nghé nay con gay tén that mét lwong thubc nd
twong déi Ién va tang cwdng do song chan dong.

Ngay nay, trén thé gi¢i da co moét sb tac gia

Hinh 5. So' d6 cau tric cét thubc (a) va nguyén Iy phé vé dat da tai mat phdng chén tang (b) khi né min
khéng str dung chiéu sédu khoan thém (1. cét khéng khi; 2. méi né; 3. thude nd; 4. bua cat; 5. séng téi;
6. séng phén xa)
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thanh cbéng trong cdng tac nghién clru va rng
dung cdng nghé khoan né min khéng st dung
chiéu sau khoan thém vao thuc tién san xuét,
mang lai hiéu qua ré rét. Bén canh viéc lam phang
mo chan tang, khi ap dung céng nghé khoan nd
min khéng st dung chiéu sau khoan thém con
lam tang MDDV dat da va mirc do dong déu c&
hat va chi phi thubc né giam 5+15%.

Khac biét v&i cong nghé nd min truyén théng,
céng nghé khoan né min khéng st dung chiéu
sau khoan thém tao ra sy giao thoa cua song toi
va séng phan xa tai mat phang chan tang dé pha
v& dat da, khac phuc hién twong mé chan tang
do tac dung clia bua khoéng khi & day 16 khoan
két hop v&i bd tri vi tri khéi nd phu hop. Khi
kich nd lwong thubéc né, séng kich nd chuyén
thanh soéng t&i, lan truyén dén mat phang moé
chan tng. Do s cé mat cla cot bua khong khi,
tai thoi diém nay trong dat da xuét hién song
phan xa, lan truyén nguoc tré lai, (’ng suat phap
tuyén clia soéng phan xa trung véi huéng (rng
suét tiép tuyén cla soéng téi. Hién twong pha
v& dat da tai chan tAng xay ra khi trng suat nén
clia song tdi va (rng suét kéo phan xa vuwot qua
tri s6 strc khang nén va khang kéo ctia dat da.
Bén canh do, khi nd dwoc gidi phong tirc thoi va
nhanh chéng di chuyén vé day 16 khoan tao ra
(ng suét trwot vé hai phia thanh 16 khoan, lam
gia tang khdi nit tai mat phdng mé chan tang
[4].

3.5. Cac giai phap ky thuat khac

Dé nang cao hiéu qua nd min, gidm tac déng
t&i moi trworng, ngoai cac giadi phap trén can ap
dung déng bd cac giai phap khac nhu:

- St dung vat liéu nd an toan, than thién véi
moi trvdong;

- Han ché nwéc chay vao md, thuc hién tbt

cong tac thdo khé mé dé gidm ti 1é thudc nd chiu
nuwoc;

- Dam bdo cac thdng sb hé théng khai thac
theo thiét k&, han ché nén tang méap mé thiéu
bang phang.

4. Két luan

Hién nay, diéu kién khai thac khoan né min
tai cac mo than 16 thién sau Viét Nam ngay cang
khé khan nhw: d6 cirng, dd ngdm nwéc cla dat
da gia tang, gia thanh vat liéu né cao, ...Céac yéu
t6 trén da anh hwéng bat loi dén mirc do dap vé
dat da, hiéu qua kinh té, phat sinh bui, khi thai
va 6 nhiém mai trwong.

Nham nang cao hiéu qua khai thac, gidm 6
nhiém méi truong can hién dai héa khau khoan
nd min trén co s& nghién clru va ap dung dong
bd nhiéu gidi phap ky thuat cong nghé, trong do
c6 cac gidi phap nhw da dé cap.
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Summary:

The paper presents research and application of advanced drilling - blasting solutions to improve
the mining efficiency and reduce environmental pollution at Vietnam's open-pit coal mines.
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Bai bao trinh bay thong tin vé hién trang, viéc thuc hién dy an va dinh huong phat trién cong
ngh¢ UCG trén thé gioi, nhitng thanh tuwu da dat dwoc ciing nhuw nhitng thach thirc vé su dung cong

nghé khi hoa than.

1. M& dau

Than la nguén nang lwong co ban, va nhu
cau vé than trong nhirng ndm gan day tang cao.
N6 1a dong lwc chinh dé tang trwdng kinh té cla
nhiéu nwdc, nhat 1a cac nén kinh té dwa vao
than nhw Trung Qudc, An dd va méot sé qubc
gia khac. Than la ngudn nang lwong ré nhéat,
than ciing la ngudn nguyén liéu déi dao nhat
trong 150 ndm qua. Trong thé ky 21, viéc st
dung than tir 4762 triéu tAn nam 2000 tang lén
7697 triéu tAn nam 2012, tang 60%, trung binh
tang 4%/nam. Tt nam 2005 dén ndm 2012, méi
ngay Trung Quéc bd sung thém 150 MW dién
san xuat tlr than @),

Mot thach thirc I&n cho nhién liéu hoa thach,
dat biét la than dé la cong tac bao vé maéi trwdng
thién nhién noi chung va diéu kién khi hau noi
riéng c6 tinh dén xu hwdng toan cau trong viéc
st dung nhién liéu than va phan tich dw bao nhu
cau trong linh vwc nay, trong dé néu ré vai trd
cua than trong nhirng thap ky t&i, né la chia khéa
cho sy phat trién céng nghé than sach va st
dung hiéu qua ca than va cac ngudn tai nguyén
khac. D6t than sinh ra 29,5 % khi thai nha kinh
trén toan cau ®, hién dai hda va xay dwng mai
cac nha may dién chay bang than gitp nang cao
hiéu qua dang la nhirng thach thirc hién tai cho
s phat trién nganh céng nghiép.

2. Pac diém cong nghé khi hoa than dwéi
Iong dat

Than da t& nhiéu ndm tré lai day da la nguén
cung cap nang lwong chi yéu dé san xuét dién
va swdi Am. V&i viéc sir dung than da nhw vay,
qua trinh chuyén déi sang mét dang néng lvong
khac 1a khé khan. So d6 qua trinh co ban dbt
chay than va cac san pham sinh ra xem trong
hinh 101,
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Nhw ching ta thdy, mét trong nhirtng qua
trinh co ban dé st dung than 1a khi héa né. Két
qua la chung ta thu dwoc cac san pham nhu:
khi téng hop, nhién liéu ciing nhw khi thay thé
khi tw nhién.

Khi héa than trong Idng dat (UCG) khac voi
khi hoa trén mat dat trong cac 16 phan &ng, qua
trinh khi hoa dién ra truc tiép trong khoang sang,
trong cac via than dwdi 1ong dat. Qua trinh nay
la phwong phap truc tiép chuyén héa than thanh
khi tdng hop ma khéng can phai khai thac than
bang cac ky thuat thédng thuworng. Cong nghé khi
hoa bao gébm than nam duéi long dat sé chiju
tac dong cua moi trwdng khi hdéa nhw: khong khi
chira 6 xy, hoi nwéc cung nhivng hdn hop dan
chét, két qua la phan rng thu nhiét dién ra manh
mé&, nhiét do tang cao, sau thoi gian nay, hén
hop cac khi ghinh sinh ra nhv H,, CO, CO, ,vé
CH,. Ty 1& moi thanh phan trong cac san pham
khi thu dwgc phu thudc vao diéu kién nhiét déng
hoc. Trong thuwc té, khi héa than ham 16 1a qua
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trinh rat khé khan va vé cung phirc tap, do d6
ddi hdi phai co thém nhiéu nghién ctvu va nhiéu
tinh toan thwc nghiém quy mé truéc khi né tré
thanh céng nghé phd bién va co gia tri thwong
mai.

Qua trinh UCG bat dau tir dbt chay via than
tai diém dau tién cda 16 khoan dia nhiét. Sau khi
sinh ra ngon Ira, giai doan quan trong tiép theo
la cung cAp vao khu vic cac dan chat khi hoa,
két qua 1a qua trinh khi hoa bat dau dién ra.

Khi dam chay phat trién, nhiét do tang cao
trong khu vwc va di chuyén dan dan doc theo
16 khoan ra khu vuc dwong khi ga thu hoi san
pham khi héa "%, M6 hinh qua trinh phat trién
khi héa than trong via than xem trong hinh 2.

Cong nghé khi héa than co hai bién thé co
ban, khac nhau & phwong phap mé via dé khi
hoa, dwoc goi la phwong phap cé va khéng cé
giéng dirng. Phwong phap giéng ding, nhuw
tén goi ctia né la dwdng 16 mé via tiép can than
bang giéng ding. Chia via than thanh nhiéu
doan, sau d6 khoan cac 16 khoan dé phuc vu
cong tac khi héa va thu héi san pham khi hda.
Ca hai déu dwoc van chuyén lén méat dat bang
nhirtng dwdng 6ng duwoc I&p dat trong qua trinh
dao giéng.

Nguoc lai, phwong phap khéng dung giéng
ding, muc tiéu la khi hoéa via than, duwdng 10
mé via dang budng dét dwoc thyc hién bang 16
khoan tir mat dat hinh thanh lén cac kénh cung
clp va san xuét khi, nhirng kénh nay két néi voi
nhau va v&i via than dwoc khi hoa. Bién thé cla
céng nghé UCG nay hién nay dang duoc tiép
tuc phat trién v&i sw tro giup dang ké trong cong
nghé khoan dinh hwéng trong nhirtng nam gan
day. So dd cac phwong phap UCG dwoc trinh

Chét khir khi (dén chét)
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Hinh 2. Céc khai niém vé khi héa than trong via than
va khu phan (g trong dwong 10 khi héa 14
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bay trong hinh 3 va 4.

Phan tich kha nang khi héa than dwéi long
dat khi khéng str dung giéng - Bién thé cua 16
khoan mé via trong khoang sang anh hwéng dén
kha n&ng thu hdi khi va sw phat trién cta cong
nghé khi hdéa hién tai. Bo6 la cédng nghé CRIP
(Controlled Reacting Ignition Point), dwgc phat
trién tai My tr nam 1980 dén 1990 b&i phong thi
nghiém quéc gia Lawrence Livermore, ho d& st
dung phuwong phap khoan dinh hwéng va cho
phép phat dién tir cac san pham khi hda tai mot
diém xac dinh cla via than bang sy tro gidp cla
dng thép linh hoat. Khi cac théng sb cung cap
khi gidm, diém nap dwoc thay dbi cho phép khi
hoa via than 22,

M6t vai cong nghé khac ciing dwoc phat trién
dwa trén kinh nghiém cua Lién X6 b&i cong ty
Ergo Exergy, cong nghé ¢UCG (eUnderground
Coal Gasification) da dwoc ap dung thanh céng
tai dw an khi hoa than tai Trung Quéc. Phuong
phap nay s dung nhiéu phwong phap khoan
hién dai, bao gébm céc 16 dinh hwéng chinh xac
cling nhw cac 16 khoan doc va nghiéng théng

—

L& khoan
cung cap
dédn chét

a. Vi du phuwong phap 16 khoan cuc bo

Brgng lo nghién ciru

K&t néi nhirng 18 khoan nghién
clru drrong kinh 200m theo
hinh chi *V*

*
. b

-
5 L

L]

b. So dé (rng dung khi héa via 501 tai mé
Wieczorek - Ba Lan ']
Hinh 3. Phuong phéap giéng dirng
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Danchét  San phém
khi hoa khi hoa

Via than

Hinh 4. Phuong phéap khéng giéng UCG (vi du
phuwong phap CRIP) 29
thwong, trong khi s dung cac phwong tién
khi hoa khac nhau, dwoc lwa chon téi wu cho
cac diéu kién 2. N6i mét cach don gian, trong
cong nghé eUCG, duwdng |10 mé via dwoc tao ra
bang cach khoan hai 16 khoan thdng dirng, mot
16 khoan cung cap va mét 16 khoan khai thac.
Nhirng 16 nay dwoc két ndi bang 16 khoan dinh
hwéng nam trong via than khi hoa.

Coéng nghé mai 1a cong nghé SWIFT (Single
Well Integrated Flow Tubing), dwoc phat trién
b&i Portman Energy vao nam 2012 va dwoc cap
béng sang ché nam 2013. Céng nghé nay chi
st _dung mot 16 khoan théng drng cho ca san
pham va cung cap dan chat. Céng nghe nay st
dung mét I1&p v dé dinh vi cac dwong bng bén
trong, khéng glan bén trong chiva day khi tro,
cho phép quan trac sw ro ri khi ga, ngdn nglra
sw an mon va truyen nhiét 22, So dd cbng nghé
chung xem hinh 5.

3. Kinh nghiém céng nghé UCG trén thé
gioi

Y twdng vé qua trinh khi héa than da co cach
day 200 nam, sau dé dwoc st dung réng rai &
My va Chau Au B. Nhitng nam 60 cua thé ky
19, céng nghé nay phat trién manh, cho phép
st dung khi ga tir than. Nam 1883 nha coéng
nghiép va héa hoc ngudi Anh la Ludwiga Monda
da phat trién phwong phap khi héa than [19].
Nhirng nam tiép theo sau chién tranh thé gigilan
2, khi héa dwoc str dung rong rai dé chuyén hoa
than, s dung khi tdng hop Fischera-Tropscha.
Nhirng ndm sau d6, khi héa than duwoc sk
dung dé& chuyén ddi thanh hydro, sau dé san
xuat amoniac va phan bén, hodc st dung cho
nghanh céng nghiép héa chat. Quy mé st dung
san pham tr khi hda than 1a rat 1on.

Khi ga tong hgp co gia tri cao H, va CO Ia
nguyén liéu co gia tri trong nganh hoéa hoc.
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Bwerng dng cung cép
Budmg dng khai thac

Burimg éng quan trac

Hinh 5. So db c6ng nghé SWIFT 18
Nganh cong nghiép nang lwgng cling moi st
dung khi héa than gan day, chinh 1a sy ra doi
cla cong nghé s dung tich hgp khi ga-hoi
nwdc véoi nhién liéu khi héa than (Integrated
Gasification Combined Cycle (IGCC)) E].

Cac khai niém dau tien vé khi hoéa than
dwoc trinh bay vao nam 1868 b&i Carl Wilhelm
Siemens. Y twdng nay da dwoc phat trién vai
thap ky sau d6 b&i nha khoa hoc néi tiéng, nha
héa hoc ngwdi Nga Dimitri Mendeleev. Nhirng
nam dau thé ky 20, viéc cap bang sang ché khi
hoa than cho Anasona Betts va ké hoach thi
nghiém khi héa than ngdm dau tién dwoc tién
hanh trong mé & Anh 2 3. Tuy nhién, do vu nd
md & Anh va chién tranh thé gi¢i nén thi nghiém
da khong di dén két qua. Cudi nhirng nam 1920
va nhirng ndm tiép theo cdng nghé khi hoa than
ngam dwoc nghién ciru chuyén sau & Lién X6
cli. C4c thi nghiém dau tién dwoc tién hanh tai
lwu vire Podmoskiewski (1933), Donetsk (1935).
Trong nhi*rng nam 1950, da c6 nam co s& cong
nghiép hoat dong & Lién X6. Hién tai, chi co6 hai
gdm: Juzno - Abinskaja & Siberia va Angren &
Uzbekistan, noi san xuét khi dét hang nam dat
1,5 ty m®. Vao nhirng nam 1940 va 1950, cong
nghé UCG bat dau phat trién & Hoa Ky, cong tac
nghién ctru chuyén sau duoc thwe hién tir nam
1973 dén 1989 tai Phong thi nghiém quéc gia
Lawrence Livermore, noi cac th&r nghiém dwoc
thwe hién trong mot sé bé than. Trong nira sau
clia thé ky XX, cac nghién ctu vé céng nghé
UCG va nhirng né luc thyc té dé st dung né da
di&n ra & nhiéu quéc gia khac trén thé gidi nhu:
Bi, Morocco, Anh, Phap, Tay Ban Nha, New
Zealand, Uc, An Do, Nam Phi va Ba Lan. Mot
nhém lam viéc chung tai chau Au vé UCG duoc
thanh 1ap vao nam 1988.

Tai Ba Lan, nghién ctru vé cong nghé khi hoa
than dwdi long dat da dwoc thwe hién vao cubi
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nhirng nam 40 cua thé ky trwdc. Nam 1948, cac
ky s Ba Lan trén co s& hop tac, da dwa nghién
cru UCG thyc hién tai Bi. Cac nghién clru sau
hon trong nhixrng nam 1950 va sau d6 duoc
tiép tuc trién khai tai Vién mé Trung wong, noi
dat mét phong thi nghiém dac biét khi hoa than
dwai long dat -

Hién nay, cdbng nghé khi hoa than dwéi long
dat va sy phat trién tiép theo ctia cdng nghé nay
la méi quan tdm cda nhiéu nén kinh té va tao
nhiéu viéc lam cho cac vién nghién ctru khoa
hoc. Cac nwéc quan tam dén cdng nghé nay
bao gdbm: Uc, New Zealand, Nam Phi, Trung
Quéc, My, Ba Lan, Bong Au, An D9, Indonesia,
Viét Nam, Pakistan va Anh Quéc, gan day da
cap mot sb gidy phép s dung cdng nghé UCG
ngoai bién gi¢i cac qubc gia nay 2% Cac dia
diém tién hanh khi héa than trén thé gi¢i va cac
dw an da hoan thanh trong linh virc nay thé hién
trong hinh 6.

3.1.Tai Trung Quéc

Trung Quéc cé lich s nghién ctru va phat
trién lau dai vé cdong nghé UCG ciing nhw tién
hanh cac dw an thwc nghiém. Td chirc qubc té
vé UCG wdc tinh ¢6 khoang 30 dy an vé UCG
tai Trung Quéc dang trong giai doan chuén bi.
Mat khac, cac nguén tin chi ra rang hién tai
c6 thé cé hon 50 co s& lap dat UCG & Trung
QuécH Kinh nghiém ctia Trung Quéc trong linh
vire UCG, ngoai cac thtr nghiém duwgc mo ta &
trén, ho tap trung vao chuwong trinh khi héa than
trén co s& nghién clru cua cac tap doan céng
nghiép duwgc dwgc thanh [ap vao nam 1980.
Nhirng don vi nghién ctru linh viec nay bao
gdm: Pai hoc md va Céng nghé Trung Quéc &
Bac Kinh (UCG Engineering Research Center of
Coal Industry), Bai hoc Mé va Coéng nghé Trung

Hinh 6. Céc thtr nghiém trén thé gi¢i vé UCG [2].
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Quéc & Xuzhou (Underground Coal Gasification
and Clean Coal Energy Research Institute).

Cac dy an chinh vé UCG duoc lap dat bai
tap doan Xinwen tai Lai-wu tinh Son Bong va
l&p dat trong md than nau & Gonygon phan phia
bac Noi Méng.

Cac thiét bi da dwoc I&p dat tir nam 1998,
san xuat 50.000m?® khi hang ngay tlr khi hoa
than. Khi ga dwoc lam sach va dwoc sir dung
cho muc dich kinh doanh. Qua trinh khi hoda
dwoc thwe hién trén via than day 2m, & d6 sau
300m. Qua trinh khi héa chi yéu dwoc thuc
hién bang cach cung cap khéng khi, dinh ky bd
sung 6 xy thédng qua 2 16 khoan & dé sau 300m,
16 khoan khai thac ndm gitra hai 16 khoan cung
cap. Thanh phan héa hoc cla cac khi nhan
duwoc tir qua trinh khi hoa 1a H, - 43%; N, -12%;
CO - 10%; CH, - 14%; CO, - 21%. Gia tri nhiét
cua khi khéng vwot qua 10 MJ/m3 4!

Tap doan Xinwen & tinh Son Béng ¢cé 5 céng
trinh I&p dat dé khi hoa than duai long dat, cung
cép khi cho 25.000 ho gia dinh trong vung lan
can cac mo. Trong do, khi tr mé Suncun va
E’zhuang dwoc st dung dé san xuét dién voi
4 may phat dién, cong suat 400 kW mdi may “.

Tai md than nau Gonygon, d3 tién hanh 1ap
dat thiét bi dé khi hoa I¢p than day 12 dén 20m
& d6 sau 200m. Qua trinh khi hoa dién ra thong
qua céc 16 khoan tir bé mat, véi khodng cach 12
dén 20m. San lwong khi dao déng trong khoang
150.000 m3/ngay v&i gia tri nhiétla 5 MJ/m?3, muc
tiéu la dat 1.000.000 m3/ngay. Khi ga thu dwoc
tr qua trinh khi héa dwoc st dung cha yéu dé
san xuét dién bang dong co khi. Hé thdng san
xuét khéng ngirng dwoc cai tién bang cach giam
sat lién tuc cac théong sb co ban cia cdng nghé
khi hoa va tinh ché khi sach.

Thoi gian gan day, Trung Quéc thwc hién
nhiéu dw an mé&i, mét trong sé d6 1a dw an khi
héa than tai lwu vwe Haogin mién trung Noi Méng
do tdp doan Zhengzhou thwc hién (Zhengmei
Group). Dw an nay sé dwgc thye hién cung voi
cong ty Carbon Energy dwa trén cong nghé cua
cong ty nay. Lwu vye than co dién tich khoang
184 km? va tai nguyén wéc tinh khoang 3,1 ty
tan than .

3.2. Tai Nam Phi

C6 nhiéu cong nghé khi hoa than trong long
dat da dwoc ghi nhan gan day tai Nam Phi. Tuy

KHCNM SO 42019 * AN TOAN MO
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nhién, cac sang kién trong pham vi UCG khéng
phai |a m&i trén thé gi¢i. Cac thtr nghiém dau
tién vé khi héa than da dwoc thwe hién nhirng
nam 60 cla thé ky 20 b&i cong ty Sasol. Thanh
coéng clia cdng ty nay la nd lwc khi héa than
thanh chét 1dng - CTL (Coal to Liquid). Hién tai,
Sasol va Eskom dang cb6 géng cai tién cong
nghé UCG dé nang cao hiéu qua clGa né. Dy
an dau tién vé UCG duwoc lap dat tai Majuba
(Hinh 7) & Nam Phi nam 2007 va duwoc xay
dwng trwédc mot sd dw an nghién ctu tir nam
2002 v&i muc dich xac minh kha nang st dung
UCG dé san xuét nang lwong. Két qua tich cuc
cua nghién ctru nay cho phép xay dwng nhirng
dy an thi diém vao dau ndm 2007 va dat dwoc
cong suat 5.000 Nm?/gi® khi thu dwoc trong qua
trinh UCG ['8 va cho phép san xuét khi téng hop
chét lwong cao, st dung dé tao ra ndng lwong
trong t6 may 4110 MW hién cé. Eskom dang c6
ké hoach xay dwng mét t6 may 2100 MW méi
trong linh virc nay vao nam 2020 2",

3.3. Tai Uc

Mét trong nhirng céng trinh ndi tiéng va dé
nhan biét nhat trén thé gidi la dw an UCG duogc
lap d&t tai Chinchilla, do céng ty Linc Energy
cta Uc tién hanh dya trén cong nghé do Ergo
Exergy cung cap. Tl nam 1999 dén 2002, Uc
da nd lyc trién khai cac dw an khi hoa than dwoi
long d4t. Viéc lap dat bao gdm 9 16 khoan cung
cap va |6 khoan khai thac, 19 16 khoan quan trac
va dwoc thyc hién trén via than cé chiéu sau
trung binh khoang 140m [15]. Cac th&r nghiém
tién hanh trong 30 thang, trong thoi gian nay
da khi hoa duwgc khodng 35.000 tan than, san

Hinh 7. Ldp d&t PWA tai nha may dién Majub tai
Mpumalanga
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lwong khi I&n nhat dat 80.000 m3/gi¢» '8, Trong
nhirng nam tiép theo, viéc xay dwng va l&p dat
cac nha may khi héa than van duoc tiép tuc dé
san xuét nhién liéu tdng hop theo cong nghé
Gas-to-Liquids (GTL) v&i 3 md dun bd sung.

Nam 2007, md dun th& 3 di vao hoat déng
cho phép san xuét nhién liéu tdng hop bang
céng nghé GTL trén co s& khi hén hop thu dwoc
ttr qua trinh khi héa than. Hién tai, mé dun th
4 da hoat dong dé san xuét khi tbng hop. Céng
ty Linc Energy da két hop cong nghé GTL tw
qua trinh khi hoéa than thu dwoc, két qua Ia khi
tbng hop thu dwoc tir qua trinh khi héa dwoc
chuyén thanh dau téng hop bang phwong phap
tbng hop GTL Fischer -Tropsch.

Cac hoat dong khac & Uc nhw I1&p dét thi
diém tai Bloodwood Creek do cong ty Carbon
Energy Ltd trién khai, cho phép san xuét khi ga
tdng hop vao nam 2008, str dung phwong phap
CRIP. Trong khoang 100 ngay tién hanh thi
nghiém, san lwvong khi da dat dwgc khoang 150
tAn/ngay. Sau thanh cdng d6, thém 2 md dun
dwoc |&p dat cung véi dong co dién 5 MW [13].
Sy thanh céng cla dy an da tao ra lwgng dién
tir khi tbng hop cung cip cho mang lwéi dién
quéc gia (theo di¥ liéu cia Hiép hoi UCG).

3.4.Tai Lién bang Nga

Nga c6 nhiéu kinh nghiém trong nghién ctru
va phat trién cong nghé khi héa than duwéi ham
16. Nhirng nghién cru chuyén sau va nhirng thr
nghiém khi héa dau tién trong diéu kién tw nhién
da dwoc tién hanh tai mé than nau (Mosbas)
va moé than bitum (Donbas, Kuzbas) & Lién
X6 trong nhirng nam 1920 va 1930. T nam
1935 dén 1941 tai Nga, 9 dw an thi diém khi
hoéa than dwoc trién khai tai Mosbasu, Donbasu
va Kuzbasu. Nhirng ndm tiép theo tir 1946 dén
1996 da c6 5 co s& dat quy md cdng nghiép va
2 thir nghiém thi diém dwoc tién hanh, trong doé
c6 4 cong trinh khi héa than nau va 3 céng trinh
than bitum. Cac hoat ddng trén da san xuét ra
50 triéu m3 khi va khi hoa 15 triéu tan than. Sau
giai doan nay, Nga tré thanh nwéc théng tri san
lwong khi cta thé gi¢i. Nam 2013, cong ty Linc
Energy va Yakut Minerals cia Nga da& ky mot
thod thuan dwa ra mét dyw an chung vé UCG
trong khu tw tri Chukotka. Dw &n sé c6 thé dwoc
thwe hién sau khi xac dinh vi tri va cédng nhan
khoang san phu hgp cho cdng nghé UCG "2,
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4. Rao can va thach thiec dbi véi khi hoa
than & long dat

Phan tich cac dw an UCG trén thé gidi va
nhirng kinh nghiém da tich Iy dwoc, cho phép
danh gia kha nang va nhirng hy vong trong viéc
str dung nguon tai nguyen phong phu nay, va
xac dinh mot sb rao can vé cong nghé UCG dé
khac phuc chung. Cong nghé khi héa than dwdi
long dat khoéng chi doi hdi cong tac ky thuat,
cong tac chuan bj that tét cho dy an, cong tac
xay dwng ciing nhw toan bd qua trinh trién khai
ma con phai xem xét toan bo cac yéu td vé moi
trwdng c6 thé anh huwdng dén dw an. Yéu to tién
quyét cho qua trinh trién khai va sw an toan cla
no 1a cac diéu kién dia chat tai noi dwoc chon
lam dia diém xay dwng va cac khu vuc lan can.
Khoang sang than phai phu hop véi cong nghé
UCG la mét trong s6 cac yéu tb dia chat co ban,
nén duwoc thay thé 1]:

-Battinh chung ctia khoang san: Loai khoang
san dwoc mo ta bang cAu trac dia chat cha nd,
s6 lwong via than thich hop dé khi héa, tong
chiéu day via va I6p dat pha.

- Bat tinh cua via than dw dinh khi héa: nhw
dd day, chiéu dai theo phwong.

- Xay dwng cot dia tAng cla via than cho qua
trinh khi héa, cac yéu td vé chét lwgng va hoa
hoc lién quan dén san pham khi héa (vi du nhw
gia tri d6 &m, do tro, chat béc, ham lwong lwu
huynh, gia tri nhiét va cac yéu tb gay hai khac).

- CAu tric va két cAu cla céac loai da xung
quanh via than khi héa, cac théng s6 mé ta bao
gdm: loai da tru va da vach, dat tinh va c4u trac
cla chung, cot dia tAng, phan tich két qua sw
thay doéi cac yéu té trong da a&nh hudng dén
nhiét dd cao phat sinh trong budng khi hoa.

- Nhirng réi loan kién tao, bao gdm ca vi tri
lién quan dén budng UCG (Van dé an toan UCG
lién quan dén kha nang di chuyén cta khi dén
vung dut gay)

- Nhirng rdi loan vé tram tich lién quan dén
sy lién tuc cta via cé thé anh hwdng dén qua
trinh UCG.

- Diéu kién dia chat thay van clta khoang
sang duoc xac dinh thong qua tinh chét cta da,
do6 thdm thdu nhw d6 réng, niet, thdm, hodc hap
thu nuwérce.

- Nhirng hiém hoa tw nhién trong khu vuc
UCG nhw ddng dat, khi mé tan, chay mé, nwéc...

Phan tich nhirtng kinh nghiém trén thé gidi
trong linh vyc nay la sy lwa chon chinh xac vi tri
xay dwng budng UCG. Trong bang 1 1a céc tiéu
chi lién quan dwoc Iwa chon.

Ra&o can khac trong viéc tién hanh UCG la
cac dleu kién mai trwdng, n6 c6 anh hwdng den
moi yeu td bao vé tw nhién. Ngudn goc cac moi
nguy hiém nay lién quan ch&t ché dén diéu kién
khoang sang, dwdng |6 trong mé, ap suét khong
khi mé va bé mét dia chat. So dd chung minh
hoa mdi quan hé gitra cac san phdm UCG va
cac yéu té moi trwdng tw nhién xem trong hinh
8.

Trong nhitng moi nguy hiém co' ban doi voi
mOoi truo’ng tw nhién, can phai néu rd kha nang
6 nhiém nguén nwéc ngdm. Céac san pham phu
clia qua trinh khi héa than gay 6 nhiém nhiéu
nhat, bao gébm cac chat thom nhuw benzen,
oluene, ethylbenzen, xylenes, phenol va
hydrocarbon thom da vong. Ngoai ra cé nguy
co rat cao nhuw thai ra mét lwong Ion dang ké
cac kim loai nang trong sudt qua trinh. Nhiét dé
cao trong qua trinh khi héa va sy néng lén cua

Bang 1. C4c tiéu chi co ban cho khi hoa than dudi Iong dat, theo cac nghién ciru khac nhau

Andrew Beath | Peter Sallans
Céc véu té z CSIRO z Liberty Armitage M. i Burnard K.
y Exploration Resources (diéu kién chau Au):
& Mining Limited
Chiéu sau via 100-600 m 100-1400m 600-1200m
Chiéu day via Trén 5m Trén 3m >2m
Ham lwong tro >60% >60% -
Sw gian doan, bat Nh Nh Try béo vé dén khu vic d4 khai thac la 500m
thwdng cua via
MUre nurde ngam Céch ly Cach ly th’)ang Acach‘ thang ding dén khu vyc chira
nwédc ngam la 100m
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e PG LS khoan Buong 16 Khang khi Bé& mat
Chus trinh UCG—_
| Bi&n dang | Ei&n dang Bi&n dang
Khéng gian xay dyeng b& mit dia
Thay a&i chu hinh
rde 348
e Pha hoa
Thay dbi
trama thedi
- Thay d&i tinh st o
Mhigt @3 - s

chét dit da khéng khi
Thay dbi

thanh phdir Phit sirnh

khoang chat figon I0ra
(héa bwgc) “

San phém khi has Hydracarb-on Khi d6c Khi ddc

(O mhi&m

nwérs ngém) Mo khi G*nhlﬁm

Nnguon mueorc

Hinh 8. Méi de doa cho céc yéu tb ciia méi truong do qué trinh UCG ™

16 khoan c6 thé 1am tang tinh thdm thau cla da,
tao thuan lgi cho viéc di chuyén cla chat gay 6
nhiém vao tang chra nwéec.

5. Két luan

- Than da hién chiém 40% nhu cau nang
lwong dién trén thé gidi, triv lwong than da va
than nau trén thé gioi co thé dam béo 6n dinh
nguén cung trng nang lwong thém nhiéu thap ky.

- Ngay cang nhiéu quan diém cho rang, than
da giong nhw nguyén liéu thé dac biét, khdng
nén st dung chi cho muc dich nang lwgng hay
nhiét dién vi né cé tiém nang Ién chwa dwoc (ng
dung khai thac, chinh la chia khéa cho qua trinh
chuyén dbi gibng nhw khi héa hoac hydro héa.

- Kinh nghiém thé gi¢i cho thay, cong nghé
khi hoa than dwéi long dat 1a mét trong nhivng
lwa chon hang d4u dé tan dung tdi da nguén tai
nguyén, dat biét la khi cong nghé khai thac ¢
dién khong kha thi vé mat ky thuat va kinh té.

- Tuy thé gi&i da co6 nhiéu kinh nghiém, nhung
coéng nghé khi héa than duéi long dat van chua
hoan thién dé& (ng dung réng rai trong cong
nghiép khai khoang.

- C6 rat nhiéu diéu kién nhw dia chat khoang

sang, vi tri khi héa, diéu kién cdng nghé va bao
vé méi trwong quyét dinh céng tac an toan va
quan trac day dd qua trinh UCG, ciing nhuw kha
nang lgi nhuén trong cac dw an quy mo céng
nghiép.

- Van con rét nhiéu thach thire tredc mat doi
v&i cbng dé“)ng khoa hoc trong viéc tao ra hiéu
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qua va cobng nghé an toan tr s¢ dung nang
lwong trong céac via than trong thé ky 21.
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Current situation and orientation of developing underground coal gasification

technology in the world

Do Manh Hai
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Summary:

The phenomenon of spontaneous combustion of coal in underground mines is the cause of stThe
paper presents information on the current situation, implementation and orientation of technology
development of underground coal gasification technology in the world, achievements and challenges

of using coal gasification technology.
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NGHIEN CUU XU LY BUN PO NHA MAY ALUMIN LAM PONG
BANG LOC EP KHUNG BAN
ThS. Hoang Minh Hung, KS. Nguyén Quang Ha

ThS. Nguyén Viin Vinh
Vien Khoa hoc Cong nghé Mo- Vinacomin

Bién tdp: ThS. Pham Chdn Chinh

Tom tit:

Bai bdo gidi thiéu tom tdt két qua nghién ciru xvt li bin dé bang loc ép khung ban lam co sé cho
thir nghiém dap chong cao bun do alumin theo phwong phap thai kho.

1. M& dau

Bun d6 la chét thai rén sinh ra trong qua trinh
san xuét alumin tr quang bauxite, 1& hdn hop
cac chét oxit chd yéu silic, sat, xat NaOH, 6
xit nhém va mot sé 6 xit kim loai khac. Bun dd
thwdng c6 dd pH tir 11-12, thudc loai chat thai
cd nguy co cao gay 6 nhiém mdi trwdng nén
can phai duwoc lwu gitr, bdo quén chat ché va an
toan. M&i tAn alumina sé thai ra khodng 1,05 tan
bun dé kho va khoang 1,2 m3 dung dich chira xut
lodng. Bun do thai tir ca 2 nha may alumin Lam
DPdng va Nhan Co hién nay déu dwoc xt li bang
phwong phap thai wét. Theo do, dung dich bun
dé dwoc bom ra hd lang, nwéc xat lodng dwoc
thu hdi bang thdm thau qua Iép loc duéi day
hd va qua ngwdng tran cla giéng thu nwéc mat
tai gitra long hd. Mot phan dung dich xut lodng
dwoc bom vé nha may tai s dung, mét phan
phai xt ly trung hda dam bao tiéu chuan an toan
moi trwdng méi dwoc phép xa thai. Thyc té van
hanh nha may alumin Tan Rai va Nhan Co cho
thdy x& ly bun d& bang phwong phap thai wot
cling da bdc 16 nhiéu nhwoc diém nhw dau tw
xay dwng rat I16n, si¢ dung nhiéu dién tich g4t
dai lam hé chira bun dé, lwgng xut loang thu hoi
la rat thap, tiém &n nguy co' & nhiém moi trwong
nwdc ngam va dat xung quanh hd bun dd, chi
phi hoan thé hd bun dd Ia rat Ion va thdi gian
doéng ho rat lau do bun dé Iwu lai hd chira cé d6
4m cao, viéc kh&r nwéc [am gidm d6 am rat kho
khan, phirc tap va chi phi Ién. Dé giai quyét cac
van dé& nhwoc diém trén, can thiét nghién ctru ap
dung céng nghé xt li bun dé bang thai kho, theo
doé bun dé tr nha may alumin phai dwgc qua
cong doan loc ép, thu héi xut, ba loc dwoc dwa
vé bai chra phoi dén d& am thich hop sau d6 lu
nén dam bao dd dam chat theo quy dinh dé co

thé d&p chdng cao nham dam bao céc chi tiéu
kinh t& ky thuat va an toan méi trwong. Trong
bai viét nay cac tac gia gioi thiéu tom tat két qua
nghién ctru xt |i bun dé bang loc ép khung ban
lam co so cho th&r nghiém dap chdng cao bun
do alumin theo phwong phap thai kho.

2. Phan tich, danh gia kha nang loc ép bun
dé bang loc ép khung ban

Trén thé gidi, bun dd duéi thai tr nha may
san xuét alumin dwoc xép vao chét thai cong
nghiép loai Il. K&t qua phan tich bun dé nha may
alumin Lam Ddng va Nhan Co cho thay bun dé
gdm c6 pha Idng va pha ran. Pha ldng c6 tinh
kiém manh, c6 chtra thanh phan nhém tan trong
kiém. Pha r&n bao gdm céac thanh phan chinh
la Fe,0,, AL,O,, SiO,, TiO, . Thanh phén khoang
cua bun doé cha yeu bao gom Gibssite, Boemite,
Hematite, Goethite, Manhetite cing mét sb chat
hoéa hoc khac niva nhw Nitrogen, Potasium,
Chromium, Zinc. Bun dé cé thanh phan do hat
rat min, cap hat min 0-0,045mm chiém t&i hon
90%, rat kho loc. Cac phuong phap loc xt li bun
bang cdng nghé truyén théng nhw loc bang tai,
loc dia, loc chan khéng, loc ép cb truyén déu
khong cé hiéu qua do ba loc c6 dd &m cao, chi
phi I&n. T nhirng nam 2000 khi cong nghé x&
li bun béng loc ép khung ban phat trién thi nhiéu
nha may tuyén khoang, nha may héa chat da
trién khai ap dung thiét bj loc ép khung ban dé
loc cac san pham tinh quang va san pham dudi
thai trong qué trinh san xuét. San pham sau loc
gan nhw duoc vat kiét chat 1éng di kém trong
chéat khoang can xw li, d &m ba loc da dat gia
tri tbt nhat nhor cac két qua nghién ctvu lwa chon
cac thong sé phu hop nhw ap suét, chat liéu vai
loc, co' cAu tw déng xa ba loc, ndng dd pha rén
cap liéu... P& x& Ii bun @ alumin phuc vu cho

KHCNM SO 4/2019 * TUYEN, CHE BIEN THAN-KHOANG SAN
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qua trinh tht» nghiém thai kho, dé tai da lwa chon o Bt s b
e . , > > . e . ~ = hoa hoc

thiét b loc ép khung bén, ching loai thiét bj d& :

duwoc sl dung rong réi tai cac nha may alumin | wama | | —>{ St

trén thé gidi trong cong doan x& li bun dé bang | atumin

i > . Thi nghiém loc bang Xac dinh cac théng s
phwong phap thai kho. thiét bi loc khung ban

May ép bun khung ban hoat dong dwa trén l

Al e £ £ . v v
nguyén ly dung ap luc rat cao dén 7at dé ép [ Duns dich xir s | [ Biab BIEA5 S0 \
3 ich bun da s tui { ] s 1 |
hon ho’pfjung dich l_oun dé trong cac tai |(_)§3 trong o > ¥ = %
khung ban, dung dich loc dwoc tham thau qua He P theat. il Hghivm,
A A % A s LA b el i ey S e
mang loc va dwgc dan ra bén ngoai, phan ba ko chdt b edp ||| e

loc dwoc gilr lai bén trong cac tui loc. Sau khi ép
thu héi téi da dung dich loc, cac khung ban dwoc
m& ra, ba loc dwoc x& xudng phéu chira va van
chuyén ra ngoai. Sau khi xa ba loc, cac tui loc
khung ban dwoc déng kin, dung dich bun dd tiép
tuc dwoc bom cép liéu vao tui loc va thwe hién
chu trinh loc ép tiép theo. Thi nghiém x& li bun
dd alumin bang may loc ép dwoc thuc hién theo
so dd hinh 1:

3. Két qua thi nghiém xt li bun dé alumin
bang loc ép khung ban

Thuyét minh so dé thi nghiém: Bun dé tir nha
may alumin trong qua trinh bom cép ra hé bun

Bang 1. Két qua thir nghiém loc bun dé thu hbi xat bang may loc ép khung ban

Hinh 1. So dé thdr nghiém xt Ii bun dé bang loc ép
khung ban
dé dwoc trich ngang vao thung chra cép liéu
phuc vu thtr nghiém. T thung cAp liéu, bun dé
dwoc bom vao may loc ép khung ban véi ap lwc
>7at. Duwéi ap lwe cao, dung dich thdm qua tdm
loc dwoc thu hdi phuc vu thi nghiém céac tinh
chéat hoéa, ly va cép tré lai nha may, ba bun loc
dwoc chuyén tai ra san chira dé phuc vu cho thi
nghiém céac tinh chét co ly, héa, dap chéng cao.
Nhan xét: Chi tiéu dé 4m san phadm ba bun
sau loc 1a quan trong dé danh gia hiéu qua lam

Ham Thé | , | Thoigianloc | _ .. | KLbd | KLba ‘
Iwong tich p ép . loc loc qui | B6 am | Chiéu day
y N lwc dich loc z PO z .

ran trong bqn bb'm ép L thu h 3’. am tw vé doé ba loc | banh loc
bun didu | dau ban | Xaba nhién | 4m 0%
g/l m3 at | phat | phat m? tan tan % cm
2,7 5 30 15 1,81 1,55 0,95 38,89 35+42
350 3,1 6 40 15 2,20 1,72 1,09 32,62 35+42
3,3 7 50 15 2,34 1,89 1,16 31,56 35+42
2,4 5 30 15 1,60 1,42 0,91 35,74 35+42
380 2,9 6 35 15 1,99 1,62 1,09 32,54 35+42
3,2 7 40 15 2,25 1,72 1,20 30,17 35+42
2,7 5 30 15 1,84 1,41 1,12 32,37 35+42
420 2,7 6 35 15 1,85 1,65 1,14 30,63 35+42
2,7 7 40 15 1,92 1,61 1,15 28,27 35+42
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Sw phu thud¢ nang suii bun loc vao thoi

1300 gian loc
%1.250 P~ Bing gz
= -~ A
£1.200 —
= -~
e —
g 1.150 /<
= ~
=1.100 _
= / e
= 1.050 T
= A
21.000 R
1 950
=
.900
30 35 55

.. 40 .45 , .. 50
Thoi gian loc ép (phat)

Hinh 4. Nang suét loc bun dé phu thuéc vao thoi

Hinh 5. Thr nghiém Két qué ngh}én ctru trén mé

gian loc hinh thuec té thai khé bun dd
Bang 2. Luong dung dich thu héi theo thoi gian loc
Th‘fég'a“ Phat | 5 | 10 | 15 | 20 | 25 | 30 | 35 | 40 | 45 | 50 | 55 | 60
Thé tich .
) lit 622 | 1013 | 1285 | 1462 | 1551 | 1593 | 1619 | 1640 | 1649 | 1653 | 1655 | 1,656

nuwéc loc
Vi.éC cua méy IQ.C' D(-j am banh IQC Céng thép th‘l Sir phu thudc heong dich loc vio thii gian loc
hiéu qua lam viéc cia may loc cang cao. Két 18
qua thi nghiém cho thay d6 am san pham ba 6’;‘1-6 S
loc phu thudc vao thdi gian loc, ndng dd pha ran EE 7
bun cap liéu va ap lyc ép. Bén cac gia tri t&i han 21
thi d6 am ba loc sé khong giam. Eos

Nhan xét: Theo doéi qua trinh loc cho thay: Tw : Ei /f
45 phut tré ra nang suat moi me loc tang khéng B L
dang ké. Nang suat bun loc quy vé dé am 0% ok )
cua thiét bi giam khi tang th&i gian loc, dac biét ? 0 20 30 10 50 &0

khi th&i gian loc I&én hon 45 phut.

Nhén xét: Theo ddi qua trinh loc cho thay:
Lwong dung dich loc trong 20 phat dau tang
nhanh, tr 20-30 phat tang cham lai va sau 40
phut lwgng dung dich loc tdng khong dang ké va
két thuc sau 60 phut.

T két qua th nghiém loc ép bun dé cho
thay:

- Néng dd pha ran trong bun cép liéu cang
cao thi thoi gian loc cang gidm nang suét may
loc cang Ién. Nong do tdi wu dat 400-420 g/l

Thai gian lgc (ph)
Hinh 6. Luong dich loc phu thudc vao thoi gian
loc ép

- bé dat dwoc do dm ba loc <30% thi thoi
gian loc phai >40 phut;

- Khi thoi gian lgc I&n hon 50 phut thi lvgng
dung dich loc thu héi khéng dang ké

- Ap lyc nén téi wu 14 7 at;

- Chiéu day banh loc 40+42 mm.

'3.1. Két qué phén tich dung dich loc thu
hoi

Bang 3 Théng ké két qua phén tich mau nuéc loc va théng ké trong san xuét

Na,O, (9/l) Na,O,(g/l) Al,0.(g/l) pPH LS
STT Tén mau - - -
Thi Thuwc Thi Thuc Thi Thuc
nghiém | té sx | nghiém | té sx | nghiém | tésx
1 M1 (20/1/2019) 3,61 3,76 2,60 2,40 1,97 2,46 11,3 3,69/l
2 M2 (4/3/2019) 4,39 4,82 3,20 3,00 2,64 3,16 11,9 3,29/l
3 M3(29/3/2019) 6,32 5,10 3,80 3,70 3,49 3,29 12,1 2,80g/1
4 | Nudc tuan hoan
ttr hd bun dé
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Dung dich sau loc ép dwgc phan xac dinh
cac chi tiéu: ham lwong pha rén, d pH, ham
lwong cac chat Na,0; Na,0, va AlLO,

Nhén xét. Két qua phan tlch va thdong ké cho
thay:

- Ham lvong Na,0, va Na,O, trong dung
dich loc thu hdi gan tu’(yng duo’ng so trong pha
Iong ctia dung dich bun d3 thwc té nha may cap
ra hd bun da;

- Ham lwong Al,O, trong dung dich loc nho
hon so trong pha Iong ctia bun dé cap ra hé bun.

- Ham Iu(yng ALO,, Na,O, va Na,O, trong
dung dich loc déu Ién hon trong nuwoc tuan hoan
tran tir cac khoang chira bun dé thuc té bom vé

Béng 4. Két qua phan tich d6 pH b4 loc bun dé

nha may alumin.

- Duing may loc ép khung bén thu héi tét pha
Idng trong bun dd thai tr nha may alumin

3.2. Két qua phan tich thanh phan héa hoc
ba bun do sau loc

Bun sau loc dwoc |4y mau xac dinh thanh
phan héa hoc va ty trong ngay sau khi d& tai,
cac mau don dwoc thu gom sau 1 ngay thi
nghiém duoc tao thanh mau co s&. Cac mau
co s& dwoc dwa phan tich thanh phan héa hoc,
két qua thé hién trong bang 5. D& xét nghiém
dod pH ba bun dé sau loc, dé tai da tién hanh xét
nghiém tra 10 m&u ba bun dd sau loc, két qua
xét nghiém trong bang 4.

Chi QCVN 07:2009
tidu B1 B2 | B3 B4 B5 B6 B7 B8 B9 B10 BTNMT
pH (122|119 124 | 119 | 12,3 | 11,04 | 11,12 | 11,08 | 11,18 | 11,16 <2,0pH<12,5
Béng 5 Két qué xéac dinh thanh phan héa hoc ba bun dé sau loc
Mau 1 Mau 2 QCVN QCVN
. 50:2013/
o ] - 50:2013/ BTNMT
T C,,'.l tie’u Ham lwon Néng do Ham | Néng do .BTNMT (Non
phén tich mIPoNg | ngam amirong | ngam | (ham lwong . ond
tuyét doi co’ % tuyét doi co Y PP dé ngdm
s6, H (ppm) chiét s6, H (ppm) chiét | tuyét doi co chiét
(mg/l) (mg/l) | 0 H(ppm) | on
1 | F 195 - 185 - 3600* 180*
p | Xanua hoat| 65 : 2,32 . 30* :
dong
3 | Téng xianua 21,99 2,65 22,8 2,18 590 -
4 | Sb 0,2043 0,003 0,2112 0,001 20* 1*
5 | As 9,38 0,0114 7,88 0,0091 40 2
6 |Ba 1,265 0,002 1,533 0,004 2000 100
7 | Ag 0,011 0,001 0,093 0,002 100 5
8 | Be 0,043 0,002 0,052 0,003 2* 0,1*
9 |Cd 1,426 <0,0007 1,052 <0,0007 10 0,5
10 | Pb 25,79 0,0288 18,39 0,0214 300 15
11 | Co 16,41 0,0184 14,45 0,0161 1600 80
12 | Zn 18,50 0,003 19,3 0,006 5000 250
13 | Mo 4,69 0,0057 2,63 0,0032 7000* 350*
14 | Ni 65,65 0,0080 55,17 0,0651 1400 70
15 | Se 2,34 0,0028 2,63 0,003 20 1
16 | Ta 1,043 0,004 1,165 0,002 140* 7
17 | Hg 0,065 <0,0003 0,0035 <0,0003 4 0,2
18 | Cro* 48,6 1,5245 52,0 1,194 100 5
19 | Va 586 0,717 454 0,559 500* 25*
20 | Phenol 29,7 2,86 29,32 2,88 20000 1000
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Nhén xét: Két qua phan tich thanh phan héa
hoc clia ba bun dé sau loc cho thdy déu dudi
ngwdng chét thai nguy hai theo QCVN 50:2013/
BTNMT, QCVN 07:2009/BTNMT.

Tuy nhién d6 pH ctia cac mau ba bun loc
déu cho két qua pH tlr 11-12,3 nén bun dd phai
dwoc bdo quan lwu gitr khéng dé gay 6 nhiém
moi trwdng.

3.3. Két qua thor nghiém phoi ba bun dé
sau loc

Ba bun sau loc ép khung ban cé do am dat
28-30% khoéng thé dwa di lu nén ngay do khéng
dat d& dam chét theo qui dinh nén can phai phoi
tw nhién trén san bai chira. Pé xac dinh thoi
gian gidm dé 4m bang phoi tw nhién dé tai da
tién hanh th& nghiém phoi trén san bai trong
diéu kién khi hau vuing Bao Loc it mwa. Két qua
phoi tw nhién ba bun sau loc trén san dwoc liét
ké trong bang 6.

Két qua thlr nghiém phoi bun dd sau loc ép
cho thdy d6 4m cutia bun quang gidm phu thudc
nhiéu vao chiéu cao I&p quang khi phoi, quy
trinh cay x&i ddo tron va thoi tiét. Trong trwong
hop khéng néng va it mwa thi d6 Am cé thé giam
tr 1-2 % sau 1 ngay phoi.

3.4. Két qua thi nghiém dé dam chat phu
thuéc vao dé6 4m ba loc bun dé

DPé xac dinh do ba bun dd sau loc cé thé dam
chat va dap chéng cao, dé tai da nghién ctu
th&r nghiém dd dam chat ba loc bun dd, két qua

duworc thé hién trong bang 6.

Nhan xét: T két qua thi nghiém do dam chat
cua bun do6 khi dam nén phu thudc rat nhiéu vao
doé &m bun dd. Bd dam chat tét nhat K=1 khi do
&m buin d6 dat gia tri khodng 20-21%. Do dam
chat dat gia tri k=0,9 khi d6 am bun dé khoang
26-27% hoac 12 13%. D6 dam chat dat gia tri
k=0,95 khi d& &m bun dé dat gia tri khoang 25-
26% hoac15-16%.

Nhan xét: Trén db thi sy phu thuéc d6 dam
chat phu thudc vao dd dm bun dé thay dé dat
dwoc dd6 ddm chat k=0,9 thi d& Am cutia bun phai
nam trong khoang 12,2 dén 27%.

Dé xac dinh bun dé sau dam chat cé thé dung
lam vat liéu dap chdng cao, dé tai da tién hanh
nghién ctu thi nghiém cac tinh chét co hoc cua
bun d8, két qua thé hién trong bang 7

Y]

Sy phu thuqc @p @im chjt vao @ Am bin
do

E 0.4 f

§°% 7~ K

ke §

208 MS
08 TR

12 14 16 18 20 22 24 2 28
P{ am bim 3o (o)
Hinh 7. B4 thi biéu thi d6 ddm chat bun dé phu
thudc va dé 4m bun dé

Bang 6. Két qua thi nghiém phoi tw nhién bun dé sau loc ép

Chidu div 160 ba D6 4m ban sau phoi (%)
iéu day Iép bun . .
saul loc ép (mm) Thoi gian phoi (ngay)
0 1 2 3 4 5 6
200 30,68 28,02 27,12 26,68 25,96 24,62 23,36
400 30,68 28,74 27,87 27,12 26,54 2552 24,61
600 30,68 29,18 28,58 27,82 27,09 26,32 25,52
800 30,68 29,47 29,00 28,35 27,58 26,77 25,85
1000 30,68 29,69 29,27 28,68 27,81 27,06 26,41
Bang 7. Két qua xéac dinh d6 dam chét phu thuéc vao dé6 &m bun dé
Chi tiéu | Kihigu B¢ am bun do W(%)
phantich | mau | 275 | 254 | 242 | 231 21,8 20,2 15,9 12,2
M1 |0,865 |0957 |0,964 |0,975 |0,985 |0,998 | 0,951 0,901
D6 dam M2 |0,862 |0954 |0962 |0971 [0983 |0,99 |0,953 | 0,902
chat Kp M3 [0863 |0956 |0,963 |0972 |0983 [0995 [0952 |0,901
TB |08 |0,96 0,96 | 0,97 |0,98 1,00 0,95 0,90
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Bang 8. Két qua thi nghiém mét sé tinh chét co Ii b4 bun dé sau loc ép

M4u bun dé & trang thai am ti wu Mau ban do o tl;fgag thai ngam bao
. Nén Nén né . Nén Nen
D‘é Cat nhanh héng Cat nhanh no
dam | Tén héng
chat | mau Modul Luc Modul
Kp Goéc | Lwcdinh | oo e max Géc dinh tong q, max
masit | kétc |09 N2 (;’é Jome) | masat | kétC bién (kG/
trong j° | (kG/cm?) ang 2 trong j° (kG/ dang E cm?)
(kG/em’) cm?) | (kGlem?)
M1 15°39 0,315 31,800 1,249 10°54 0,228 15,97 0,597
0.85 M2 15028 0,308 29,420 1,089 10°37 0,222 15,37 0,537
’ M3 15%47 0,337 31,130 1,279 11°09 0,237 16,68 0,621
B 15938 0,320 30,783 1,206 10953 0,229 16,007 0,585
M1 16°26' 0,362 34,530 1,582 11°46' 0,254 16,59 0,717
M2 16°09 0,353 30,180 1,438 11011 0,252 15,80 0,66
0,9 ) )
M3 16°48 0,381 36,060 1,659 12003 0,264 17,30 0,772
B 16928 0,365 33,590 1,560 11°40° 0,257 16,563 0,716
M1 18°02 0,410 42,830 2,650 12026 0,275 17,280 0,914
0.95 M2 17943 0,398 40,380 2,100 1206 0,267 16,900 0,860
’ M3 18°16' 0,428 45,630 2,342 12049 0,280 18,220 0,920
TB 18°03 0,412 42,947 2,364 12027 0,274 17,467 0,898

Bang 9 Két qua thi nghiém céc théng sé strc chiu tai CBR (California Bearing Ratio), trirong né va co ngét
cda bun dé sau dam nén

Strc chju tai CBR
T M4&u thi nghiém ngam khéng bdo hoa M4&u thi nghiém ngam bao hoa 96 gio
K=0,85 K=0,9 K=0,95 K=0,85 K=0,9 K=0,95
M1 6,95 8,92 11,23 4,04 5,93 7,68
M2 6,71 8,29 10,20 4,34 5,84 7,36
M3 7,09 8,93 11,24 4,62 6,10 7,85
Trung binh 6,92 8,71 10,89 4,33 5,96 7,63

Nhén xét: Tt két qua thi nghiém xac dinh strc
chiu tai cGa bun dé khi ddm nén dén do dam
chat K=0,85; 0,90; 0,95 cho thay khi ap dung tiéu
chuén vat liéu dung dap nén dwdng 6 t6 trudng
hop khéng st dung mat dwdng 1a cao cp Al:

Khi dam chat 0,95 K = 0,9 thi strc chju tai
CBR déu I&n hon 5 hoan toan dap (rng dwoc
yéu cau lam nén dudng 6 to.

Khi ddm chat K= 0,95 thi strc chju tai CBR
déu Ién hon 6 hoan toan dap ng duoc yéu ciu

lam nén dwdng 6 t6 cap I, cAp IV co6 sk dung
mat duwdng 1a cao cap A1.

4. Két luan

Két qua nghién ctru x(r ly bun dé bun d nha
may alumin Lam Ddng bang may loc khung ban
cho théy:

1. Bun dé nha may alumin Lam E)f“)ng thudc
loai chét thai cong nghiép khong vuwot nguwéng
chét thai nguy hai, tuy nhién c6 d6 pH kha cao
10-12 ¢ nguy co gay 6 nhiém mai truéng can
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bao quan Iwu gilr an toan;

2. Thanh phan do hat ctia bun dé rat min véi
cap hat <0,045 mm I&n hon 91% thudc loai rat
kho loc; Bé dat dwoc dd &m banh loc <30%, chi
may loc ép khung ban Ia thiét bj phu hop dung
cho loc ép x& li bun dé nha may alumin;

3. May loc ép khung ban la thiét bj phu hop
dung cho lgc x& |i bun dé cho cac nha may
alumin b&i lwc nén ép cao, dd &m banh loc thap
hon 30%, va chiu dwgc méi trwdng kiém pH 11-
12. Dung loc ép khung ban xt li bun dd, cac
thong sb tdi wu cé thé dat khi nébng dod pha ran

trong cap liéu >400 g/l; 4p lwc nén ép 7at; thoi
gian loc khéng thap hon 40 phut/mé; chiéu day
banh loc 40-42mm.

4. Ba loc bun dd, sau khi phoi tw nhién sau
thdi gian 2-3 ngay c6 thé dat dd am nhé hon
27%, c6 thé dung lam vat liéu dap nén, dwdng
véi d6 ddm nén >90%.

Tai liéu tham khao:

1. Bao céo téng két dé tai: “Nghién ciru xdr
Ii bun d6 nha may alumin Lém Dbng bang
phuong phap thai khé” Vién Khoa hoc Coéng
nghé Mé - Vinacomin 2019

Research of red mud treatment of alumina plant with frame press in Lam Dong

Msc. Hoang Minh Hung, Eng. Nguyen Quang Ha
Msc. Nguyen Van Vinh
Institute of Mining Science and Technology - Vinacomin

Summary:

The paper briefly summarizes the result results of red mud treatment with frame press as a basis
for testing high pile of alumina red mud in accordance with dry disposal method.
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‘ NGHIEN CUU LUA CHON PHUONG AN VI TR ‘
PAU TU XAY DUNG NHA MAY SANG TUYEN THAN KHE THAN

ThS. Nguyén Hiru Nhan, ThS. Nguyén Ngoc Tén
Vien Khoa hoc Cong nghé Mo- Vinacomin

Bién tdp: ThS. Hoang Minh Hung

Tém tit:

Qua nghién ciru khdo sat danh gid hién trang mdt bang, sang tuyén va vn tdi tiéu thu than tai
Céng ty than Nam Mau, khao sdt cac bai thai quanh khu viee mé than Nam Mau, so b tinh todn
so sanh TMPT khi NMST Khe Than tai khu viee Khe Than va tai mdt bang +130 khu Than Thung,
Céng ty than Nam Mau, bai bdo dé xudt lwa chon phwong dn vi tri dé dau tw nha mdy sang tuyén

than Khe Than.
1. Pat van dé

Tap doan Cong nghiép Than - Khoang san
Viét Nam da ra Quyét dinh s 2468/QD-HDTV
ngay 28/10/2011 vé& viéc phé duyét Dy an dau
tw xay dwng cong trinh (XDCT) Nha may sang
tuyén than Khe Than. Theo d6 dw kién sé& xay
dwng Nha may sang tuyén than Khe Than véi
coéng suét 4,0 triéu tAn/ndm nham tang cudng
phuc vu ché bién than tai khu vwc Uéng Bi, dap
&ng yéu cau cac ching loai than cho nén kinh
té quéc dan, tirng budc thue hién qui hoach hé
thdng sang tuyén than nguyén khai vung Udng
Bi, tan thu tai nguyén gidm thiéu 6 nhiém mai
trwdng va phat trién bén virng.

Trong Dy an dau tw XDCT nha may sang
tuyén than Khe Than da dé cap dén kha ning
c6 thé mé réng nang cao cdng suat nha may 1én
t&i 8,0 triéu tAn/nam khi cé nhu cau. Tuy nhién,
hién nay nha may sang tuyén than Vang Danh 2
v&i cong suét 2,0 triéu tAn/ndm & khu vire Udng
Bi da dwoc xay dwng xong va dwa vao str dung
t& cudi nam 2017. Ngoai ra, do mét sb via than
vung Yén T& khéng duoc cip phép tham do
khai thac do thudc khu vwe bao ton di tich lich
str va dy kién dén 2024 mai dwa cac mo than
Bao Dai vao khai thac, nén céng suét nha may
tuyén Khe Than giai doan 1 dén nam 2024 phai
diéu chinh xudng con 2,5 triéu tAn/nam dé sang
tuyén than cho mé than Nam Mau. Tl sau nam
2024 tré di néu cac md than Bao Dai dwoc dwa
vao khai thac thi nha may sang tuyén Khe Than
s& phai mé rong nang coéng suét thanh 5,0 triéu
tAn/nam (Giai doan 2).

Dw an nha may sang tuyén than Khe Than
dén nay dang trong giai doan diéu chinh quy

hoach va coéng suat nha may va da dwoc UBND
tinh Quang ninh déng y tai cong van sb: 3903/
UBND-QH1 ngay 07/6/2019. Tuy nhién, do mat
bang nha may nam trén khu dét nong nghiép
clia cw dan thén Khe Than nén viéc dén bu gidi
phéng mat bang gap nhét nhiéu khé khan vé tha
tuc dau tw va chi phi dau tw dw an rat 16n.

Mé&t khac, do nhu ciu san lvgng than ngay
cang tang cao, tr nam 2007 Céng ty than Nam
MA&u lién tuc phai dau tw cac day chuyén sang
tuyén than dé& san xuét than sach, than cuc va
than cam thwong phadm cung cép cho cac hd
tiéu thu theo nhu cau cap bach cho tirng nam.
Cho dén nay cac day chuyén sang tuyén nay da
hét khau hao va céng nghé sang tuyén ciing chi
dirng lai & tuyén than don x6, than c& hat I6n
phai nhat tay dé thu héi than cuc, chwa c6 cong
nghé tuyén sau than cap hat nhé.

Vé&i nhirvng ly do trén, viéc xem xét phwong
an tiép tuc dau tw nha may sang tuyén than tai
khu Khe Than hay dau tw xay dwng, nang cap
cdi tao xwdng sang tuyén tai mat béng +130 khu
Than Thung mé Nam MAau thay the nha may
sang tuyen than Khe Than la yéu cu rat can
thiét va cap bach.

2. Hién trang sang tuyén, ché bién va van tai
tiéu thu than mé Nam Mau

Nam M3u la mét mé khai thac ham 16 ¢6 san
lwong khai thac than nguyén khai twong déi lon
thuéc vung than Uéng Bi, Quang Ninh. Nam
2018, san lwgng than nguyén khai mé Nam
MAu dat 2,1 triéu tan, theo ké hoach nam 2019
san lwong than nguyén khai la 2,15 triéu tan.
Theo Quy hoach 403, tr nam 2021 tr& di mod
than Nam M&u sé& duy tri cong suét 1a 2,5 triéu
tAn/nam.
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2.1. Hién trang sang tuyén, ché bién than

Toan bd mét bang san céng nghiép sang
tuyén, ché bién va kho than khu viec +130 Than
Thung ctia mé than Nam Mau sau nhiéu lan cai
tao va mé réng cho dén nay cé dién tich khoang
12,0 ha. Hé théng sang tuyén tai m&t bang +130
gdm c6 03 cum sang kho va 02 cum tuyén than
béng huy&n phu tang quay manhétit. Cu thé
nhw sau :

a. Cac cum sang khé tach cam va nhat tay
cép hat I6n:

Coéng suat cac cum sang kho tai méat bang
+130, khu Than Thung mé Nam mau nhw sau:
02 cum sang v&i cdng suat 1000 tan/ca va 01
cum sang 500 tan/ca.

Cbng nghé sang kho tach cam: Than nguyén
khai tlr cac ctra 16 sau khi loai da cép hat Ién
dwoc bang tai hodc & t6 van chuyén dd vao
héc cép liéu cla cac cum sang. Than nguyén
khai dwgc sang trén cac sang rung 2 mat lwdi
15x15mm va 70x70mm thanh 3 cép hat: (0+15)
mm, (15 + 70)mm va +70mm. Than cam cép hat
(0 +15)mm dwoc dé ddng tiéu thu trwc tiép hodc
pha trén v&i than cam khac dé tiéu thu cho nhiét
dién Udng Bi. C4p hat +70mm dwoc phan loai
thd cong trén bang tai chay cham nham thu hoi
than cuc, da thai dwoc do thai. Cap hat (15+70)
mm dwoc cAp cho cac hé théng tuyén bang
céng nghé huyén phu tang quay dé thu hdi than
cuc chét lwong cao. Véi cong suét clia cac cum
sang khé nay hoan toan dap ng dwoc céng
suat 2,5 triéu tAn/nam trong twong lai ctia md
Nam MA&u.

b. Cac cum tuyén than don x6 bang céng
nghé huyén phu tang quay manhétit:

Nam 2007 va nam 2011, nham thu hdi toi
da than cuc chét lwong cao, dap &ng nhu ciu
thi trwdng, gia ban than cuc cao hon nhiéu gia
ban than cam, mé Nam Mau da dau twv cac
day chuyén tuyén than don xd bang céng nghé
huyén phu tang quay manhétit dé dap (rng cac
nhu cau trén trong khi chwa xay dwng nha may
sang tuyén than Khe Than.

N&m 2007, Céng ty than Nam MAu da dau tw
xay dwng mét day chuyén tuyén than cuc trong
than don xd cap hat (15+70)mm vé&i cong suét
450.000 tAn/nam tai mat bang +130. Trong cong
nghé st dung hé théng tuyén than cuc bang may

tuyén huyén phu manhétit tang quay & 2 cép ti
trong 2,05 va 1,85 kg/dm?3. Nam 2011, dé dap
(ng nhu cau san lwong than khai thac va than
qua tuyén ngay mét tdng cao, mé Nam Mau da
dau tw thém 01 day chuyén tuyén than cuc trong
than don x6 véi cong suét 450.000 tAn/nam tai
xwédng sang +130 dé tuyén than don x6 cép hat
(15+100) mm & mot cap ty trong 2,05 g/cm?.

Nhin chung, céng suét cac day chuyén tuyén
than don x6 nay dap ng dwoc san lwgng than
don x6 khi céng suat mé Nam MAu dat 2,5 triéu
tAn/nadm va da tao ra dwoc cac san pham dap
&ng dwoc yéu ciu cla thj trudng.

Tuy nhién, cac day chuyén nay da hét khau
hao, cong nghé sang tuyén cling chi dirng lai &
tuyén than don x, than c& hat I&n phai nhat tay
dé thu héi than cuc, chwa c6 céng nghé tuyén
sau than cap hat nhé. Dé dap &rng phat trién bén
virng, lau dai va déi moi cbng nghé, hién dai
héa, giam thiéu & nhim méi trwéng, can thiét
phéi quy hoach sang tuyén than tap trung.

2.2. Hién trang van tai tiéu thu than

Hién nay, toan bo than cdm van chuyén tw
moé Nam M&u ra mat bdng Khe Than duoc thuc
hién bang bang tai do Céng ty than Nam Mau
quan ly, hé théng tram chuyén tai va dwong
sat tr Khe Than ra kho Khe Ngat va Cang Dién
Coéng la do Cbéng ty Kho van Ba Bac quan ly.
Toan bo cac hé théng van tai trén da duwoc dua
vao st dung tr quy 3 nam 2012. Than cuc tw
mé Nam Mau van chuyén dén kho Khe Ngat
bang duwéng 6 to.

Tuyén bang tai tir mé than Nam Mau ra khu
Khe Than theo thiét ké d& van chuyén than
nguyén khai t* mé Nam M&u nhwng hién nay
dwoc st dung dé van chuyén than sach cho mé
Nam Mau. Toan bd than cam thanh pham cla
mé Nam Mau (04 chiing loai) dwoc van chuyén
di tiéu thu théng qua tuyén bang nay ra tram
chuyén tai Khe Than dé két néi v&i hé thdng
chuyén tai bang dwong sat Vang Danh - Udng
Bi. Than cuc dwoc van chuyén bang 6 t ra kho
Khe Ngat.

3. Nghién ctru Iwa chon céong nghé sang
tuyén than cho Nha may sang tuyén than
Khe Than

3.1. San lwgng than nguyén khai
Nha may sang tuyén than Khe Than dwoc
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dau tw xay dwng nham sang tuyén, ché bién
than nguyén khai mé than Nam Mau va than
nguyén khai mé Bao bai 2 trong twong lai. Theo
Quyét dinh s6 403/QD-TTg ngay 14/3/2016 cla
Tha twéng chinh phi vé viéc Quy hoach phat
trién nganh than Viét Nam dén nam 2020, cé xét
trién vong dén ndm 2030 va Quyét dinh s6 1265/
QD-TTg ngay 24/8/2017 vé viéc diéu chinh, b
sung quy hoach, san Iwgng than nguyén khai
mé than Nam Mau va md Bao Pai 2 dén nam
2030 dwoc tbng hop trong bang 1.

San lwong than nguyén khai cap vao Nha
may sang tuyén than Khe Than theo tirng giai
doan xay dwng nha may nhw sau:

- Giai doan 1: T nam 2021 dén nam 2023
Nha may chl yéu sang tuyén, ché bién than
nguyén khai mé Nam MAu véi cong suét 2,5
triéu tAn/nam.

- Giai doan 2: T ndm 2024 dén nidm 2030
va nhirtng ndm tiép theo Nha may van tiép tuc
sang tuyén, ché bién than nguyén khai mé Nam
MAu vé&i cong suét 2,5 triéu tAn/nam va duoc
mé& rong lén 4,5 tAn/nam dé sang tuyén, ché
bién than thém nguyén khai tr mé Béo Dai 2,
trong trvong hop mo Bao Pai 2 xay dwng moi
c6 san luong va tién dé ra than nhw Quy hoach
da duwoc duyét.

3.2. Lwa chon céng nghé sang tuyén than

Coéng nghé sang tuyén than cho Nha may
sang tuyén than Khe Than dwoc lwa chon dwa
trén cac can c sau day: (1) Chat lwong than
nguyén khai va tinh kha tuyén cla than; (2) Yéu
cau thj trwéng vé ching loai va chat lwong san
pham than sach. (3) C& hat than dwa vao tuyén
(P6 sau tuyén); (4) Két qua, kinh nghiém st
dung thiét bi cdng nghé tuyén than tai cac nha
may tuyén than & Viét Nam va trén thé gisi.

Dé xudt diu tv xay dung Nha may sang
tuyén than Khe Than v&i phwong an: Sang khé
tach cam, tuyén than cép hat (30 - 250)mm bang
thiét bj tuyén huyén phu bé CKB va tuyén than
cép hat (10 - 30)mm béng xody lé¢c huyén phu 3
sén phdm khéng &p.

4. Pé xuat cac phwong an vi tri nha may
sang tuyén than Khe Than

4.1. Bé xuat cdc phwong an vj tri

Qua nghién ctru khao sat danh gia hién trang
mat bang, sang tuyén va van tai tiéu thu than tai
Céng ty than Nam MAu, khao sat cac bai thai
quanh khu virc mé than Nam MAu, so bd tinh
toan so sanh TMDT khi NMST Khe Than tai khu
vc Khe Than va tai mat bang +130 khu Than
Thung, Céng ty than Nam Mau, dé& xuét lua
chon cac phwong an vi tri d& dau tw nha may
sang tuyén than Khe Than nhw sau:

a. Phuong én 1: Dau tw xay dwng nha may
sang-tuyén than Khe Than tai khu Khe Than.
DPau tw xay dwng nha may sang tuyén than giai
doan 1 v&i cong suét 2,5 triéu tAn/ndm, cé xem
xét kha ndng mé rong lén 5,0 triéu tAn/nam tai
vi tri thuéc Xa Thwong Yén Céng - TP Ubng Bi
- Tinh Quang Ninh (Dw &n dau tw xay dwng Nha
may sang tuyén than Khe Than). Can c trén
quy mé cong suat nha may va cac cong trinh
phu tro, dién tich nha may du kién giai doan 1
khoadng 16,5 ha (Dién tich xin cAp phép). Dién
tich ca bai thai khoang 75ha (khéng phai di
chuyén, tai dinh cw cac ho dan).

b. Phuong én 2: Pau tw xay dwng nha may
sang tuyén than Khe Than tai m&t bang +130 khu
Than Thung mé Nam M&u (Str dung lai hé théng
b&ng tai van chuyén than nguyén khai, than
thanh pham, hé théng bun ke da d4u tw, toan bd
co s& ha tang gébm dwéng, san nén kho, hang

Bang 1. San lwong than nguyén khai mé Nam Mau va mé Bao Pai 2 dén ndm 2030

| cdcmo cép Sén lwong céc ndm (1000 tan)
than 2021 2022 2023 2024 2025 2026 2027 2028-2030
| Giai doan 1 2.500 2.500 2.500
1 M& Nam Mau 2.500 2.500 2.500
1l Giai doan 2 2.700 3.100 3.500 4.000 4.500
1 Mé Nam Mau 2.500 | 2.500 | 2.500 | 2.500 2.500
2 Mé Bao Dai 2 200 600 1.000 1.500 2.000

(Ghi chu: Md Béo Dai 1 thudc Téng céng ty Péng Béc quan ly).
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réo, hé théng cung cép dién, hé thdng cung cap
nwdc da co...). Dau tw méi xwdng sang tuyén
véi cong sudt 2,5 triéu tAn/nadm, cé nang cong
suét I&n 3,5 triéu tAn/nam tai mat bang +130 khu
Than Thung mé Nam MAu. Dién tich mé&t bang
khoang 12,0 ha.

c. Phuong &n 3: Dau tw nang cép, cai tao,
hién dai héa nha may sang tuyén than - Céng
ty than Nam MAu tai mat bang +130 khu Than
Thung mé Nam M&u (St dung lai hé théng bang
tai van chuyén than nguyén khai, than thanh
pham, hé théng bun ke da dau tw, toan bd co s&
ha tang gébm dwdng, san nén kho, hang rao, hé

thdng cung cép dién, hé thdng cung cép nuwéc
da co... va 02 mé dun sang 1.000 tén/ca) DPau
tw nang cap cai tao xwéng sang tuyén voi cong
suét 2,5 triéu tAn/nam, co nang cong suat 1én
3,5 triéu tAn/ndm tai mat bang +130 khu Than
Thung mé Nam Mau. Dién tich mat bang khoang
12,0 ha.

4.2. Phan tich ddnh gid wu nhwoc diém
cua phwong an vij tri

Cac wu nhwoc diém va chi tiéu kinh té ky thuat
gitta cac phwong an vi tri nha may sang tuyén
than Khe Than dwoc phan tich danh gia thé hién
trong bang 2.

Bang 2. Phén tich danh gia wu nhuoc diém cua céc phuwong én vi tri

T No6i dung Phwong an 1 Phwong an 2 Phwong an 3
Nhu cau str dung
| dét (ha) 75,00 56,36 56,36
1 | Khu vyc mat bang 16,50 12,00 12,00
nha may
o | Buonglénbai 10,00 1,66 1,66
thai
3 Khu vwe bai thai 43,82 42,70 42,70
4 Khu vuc khac 4,65

- Giai doan 1: 2,5 triéu

- Giai doan 1: 2,5 triéu | - Giai doan 1: 2,5 triéu

Cong nghe sang

| | Cong suat nha | tAn/ndm tAn/nam tan/nam
may -,Giai doan 2: 5,0 triéu | - Giai doan 2: 4,5 triéu | - Giai doan 2: 4,5 triéu
tan/nam tAn/nam tan/nam
Sang khé tach cam, | Sang khé tach cam, | Sang khé tach cam,
tuyén than cap hat (30 | tuyén than cAp hat (30 | tuyén than cép hat (30
- 250)mm bang thiét bi | - 250)mm bang thiét | - 250)mm bang thiét

tuyén, ché bién
than

tuyén huyén phu bé CKB
va tuyén than cép hat (10
- 30)mm bang xoday lbc
huyén phu 3 san pham
khong ap

bi tuyén huyén phu bé
CKB va tuyén than cap
hat (10 - 30)mm béang
xoay lbéc huyén phu 3
san pham khong ap

bi tuyén huyén phu bé
CKB va tuyén than cép
hat (10 - 30)mm bang
xody léc huyén phu 3
san pham khong ap

Téng mirc dau
tw

1.075.037.887.000 dong

619.359.727.000 déng

576.359.006.000 déng
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Uu diém

- Ba cé trong quy hoach
403 va da dwoc UBND
cac cap tinh Quang Ninh
phé duyét quy hoach chi
tiét.

- La trung tam sang tuyén
c6 thé ché bién than cho
cac mé Nam Méu, Bao
bai.

- C6 thé m& rong nang
c6ng suat cho giai doan 2
lén 2,5 triéu tAn/nam, téng
cong suét 2 giai doan dat
5,0 triéu tAn/nam.

- Dé dang két ndi véi cac
cong trinh dang st dung
(Tuyén bang tai tr Nam
Ma3u ra Khe Than va Tram
chuyén tai dwong sat tir
Khe Than ra ga Udng Bi,
Dién Cong).

- Giam téng mtrc dau tw
so V&I dau tw xay dung
nha may tai Khe Than I1a
hon 455 ty.

- Gidm thoi gian thyc
hién cac cong viéc chuan
bi dau tw do khong phai
lam cac tha tuc dén bu,
GPMB, thué dat méi lam
mét bang nha may va bai
thai la 3 nam.

- Tao diéu kién dé diéu
hanh tap trung tai mat
bang SCN muec +125
Than Thung cho ca qua
trinh van hanh nha may.

- Gidm cac chi phi cung
cép dién, cung cap nuéc
cho ca qua trinh van
hanh nha may.

- Gidm chi phi van chuyén
dat da thai cho ca qua
trinh van hanh nha may
do da loai bé duoc toan
b6 da thdi ngay tai clra
16, mat bdng SCN +125.

- Gidm chi phi thué dat
trong sudt qua trinh van
hanh nha may do khéng
phai thué dét.

- Gidm téng mirc dau tw
so voi dau tw xay dung
nha may tai Khe Than la
498 ty.

- Gidam thoi gian thuc
hién cac cong viéc chuén
bi dau tw do khéng phai
lam cac tha tuc dén bu,
GPMB, thué dat méi lam
mat bang nha may va bai
thai la 3 nam.

- Tao diéu kién dé diéu
hanh tap trung tai mat
badng SCN mic +125
Than Thung cho ca qua
trinh van hanh nha may.

- Gidm cac chi phi cung
cép dién, cung cap nuwéc
cho ca qua trinh van hanh
nha may.

- Giam chi phi van chuyén
d4at da thai cho ca qua
trinh vdn hanh nha may
do da loai bd duwogc toan
b6 da thai ngay tai clra 10,
mét bang SCN +125.

- Giam chi phi thué dat
trong sudt qua trinh van
hanh nha may do khéng
phai thué gt

\

Nhwoc diém

- Cong tac giadi phong
mat bang gap nhiéu kho
khan do phai dén bu
gidi phéng mat bang dat
ndng nghiép.

- Thoi gian xay duwng
dai hon, vén dau tw xay
dwng I&n hon va thoi
gian hoan vén dai hon
so v&i phwong an 2 va
phwong an 3.

- Phai duy tri san xuét
sang tuyén than trong
qua trinh xay dwng nha
may.

- Van phai s dung 6 t6
dé van chuyén than cuc
tiéu thu.

- Khd nang mé réng
nang cong suat giai
doan 2 dat 1,0 triéu tan/
nam, tdng cong suét 2
giai doan dat 3,5 triéu
tAn/nam.

- Phai duy tri sadn xuét
sang tuyén than trong
qua trinh xay dwng nha
may.

- Van phai st dung 6 t6
dé van chuyén than cuc
tiéu thu.

- Kha nang mé& rong
nang cobng suat giai
doan 2 dat 1,0 triéu tan/
nam, téng céng suat 2
giai doan dat 3,5 triéu
tan/nam.

- Diéu kién dé cai tao
ddng bd hé théng sang
tuyén bi han ché do st
dung lai cac thiét bi sang
khé va bang tai than
nguyén khai hién cé.

Yo
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5. Két luan

5.1. Vé sw can thiét Iwa chon vj tri Nha
mdy sang tuyén than Khe Than

- Dy an dau tw xay dwng cong trinh (XDCT)
Nha may sang tuyén than Khe Than da duwoc
Tap doan Cong nghiép Than - Khoang san Viét
Nam phé duyét dau tw bang quyét dinh s 2468/
Qb-HDTV ngay 28/10/2011. Tuy nhién, viéc
gidi phéng mat bang hién nay tai khu Khe Than
dang gap rat nhiéu khé khan vi phai dén bu dat
néng nghiép trong pham vi xay dwng méat bang
nha may.

- Mat khac, do nhu cau san lwong than ngay
cang tang cao, tr nam 2007 Cong ty than Nam
MA&u lién tuc phai dau tw cac day chuyén sang
tuyén than dé san xuét than sach, than cuc va
than cam thwong pham cung cip cho cac hod
tiéu thu theo nhu cau cép bach cho tirng nam.
Cho dén nay cac day chuyén sang tuyén nay da
hét khAu hao va céng nghé sang tuyén ciing chi
dirng lai & tuyén than don xd, than c& hat I&n
phai nhat tay dé thu hdi than cuc, chwa cé cong
nghé tuyén sau than cép hat nhé.

Vi nhirng ly do trén, viéc xem xét phwong an
tiép tuc dau tw nha may sang tuyén than tai khu

Khe Than hay dau tw nang cap cai tao xwdng
sang tuyén tai mat bang +130 khu Than Thung
md Nam Mau thay thé nha may sang tuyén than
Khe Than la yéu ciu rat can thiét va cip bach.

5.2. Vé phwong dn vij tri

Vi tri dau tw xay dwng Nha may sang tuyén
than Khe Than dwoc xem xét trén 3 phwong an:

* Phuong &n 1: véi tbng mirc dau tw: 1.075
ty dong.

* Phurong &n 2: véi tbng mirc dau tw: 619 ty
dong.

* Phuong én 3: véi tbng mire dau tu: 576 ty
déng

Qua phan tich danh gia wu diém, nhuoc
diém, vén dau tw, thoi gian xay dwng va tinh
ddng bo dé hién dai hdéa nha may sang tuyén
than cla cac phwong an, dé xuat wu tién chon
phwong an 2 dé trién khai thye hién dau tw xay
dung Nha may sang tuyén than Khe Than tai
mat bang +130 Than Thung, mé than Nam Mau.

Tai liéu tham khao:

[1] Bao cao phwong an Iwa chon vi tri Nha
may sang tuyén than Khe Than, Vién Khoa hoc
Cbng nghé M6 - Vinacomin, 2019.

Research and select the location for investment in construction of Khe Than
coal preparation plant

Msc. Nguyen Huu Nhan, Msc. Nguyen Ngoc Tan
Institute of Mining Science and Technology - Vinacomin

Summary:

Through a survey and assessment of the current situation of the site plan, coal separation and
transport at Nam Mau Coal Company, survey the dumping site around the Nam Mau coal mine,
preliminary calculation and comparison of total investment cosis when the Khe Than coal preparation
plant at Khe Than area and at the plan of +130m level, Than Thung area, Nam Mau coal company.
The paper proposes to select the location to invest in Khe Than coal preparation plant.
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XAY DUNG HE THONG GIAM SAT, PIEU KHIEN VA XAC PINH VI TRi CANH BAO
SU ' CO CHO HE THONG TRAM, MANG CUNG CAP PIEN CAC PON VI SAN XUAT
THAN - KHOANG SAN

NCS. Vii Thé nam
Vién Khoa hoc Cong nghé Mo- Vinacomin

Bién tiap: TS. Luu Vian Thuc

Tom tat:

Voi dinh huong quy hoach nganh than da dwoc phé duyét dam bao an ninh nang lwong va bao vé
méi truong. Néu san heong khai théc sé wu tién cho khai thac than ham 16 va gidm khai thac than lo
thién. Dap vmg nhu cau do, nganh than dang vu tién mo rong mo, nang cong sudt cdc mo than ham Io,
khai thac xuong sdu,...cac thiét bi tw dong héa, dién khi héa, co gioi hoa dwogc duwa vao san xudt doi hoi
hé thong cung cdp dién phdi dam bao an toan va on dinh cung cdp dién cho san xudt, vi mé ham 1o la
phu tai dac biét khong dwoc mat dién trong thoi gian dai. Viéc phat hién vi tri chinh xac khdc phuc cac
sw c6 mat dién ciing nhw cdc thao téc déng dién tré lai can phai nhanh chong dé dam bao an toan cho
san xudt than ham 16. Bai bdo sé phan tich nhitng kho khan ciing nhuw danh gia hién trang vé cung
cdp dién cua cdc mo va dé xudt giai phap xdy dung hé thong tw d‘ong gidm sat, diéu khzen va xdac dinh
vi tri canh bdo sw ¢é cho hé thong tram, mang cung cap di¢n cho cac don vi san xudt than — khoang
san, hé thong ddp vmg tinh mé khi mé réng san xuat, sir dung truyen thong toc dg cao, on dinh phi

hop véi xu huéng 4.0 va g dung dién todn dam mady trong qudn 1y diéu hanh.

1. Nhibng t6n tai trong van hanh quan ly
mang cung cap dién tai don vi khai thac mo

Hién nay, hé théng tram mang cung cép dién
cla cac don vi khai thac md cu thé nhw cac md
khai thac than (khoang san) ham 16 va 16 thién
(bao gébm cac cap dién ap 35kV, 22kV, 6kV va ha
ap 0,69kV, 0,4kV) dwoc bao phu trén mot dién
tich réng va&i dia hinh phirc tap bao gébm ca trén
mét bang va trong ham 16. Cu thé: céc tuyén day
trén khong 35kV (do md quan ly) va 6kV tir tram
35/6 kV dén cac tram phan ph0| clra 16 nhiéu
tuyen dai ca truc km, bang qua sudi, reng, doi ni
hiém trd,.... cac tuyén cap cung cép dién trong
ham Io chla nhiéu nhanh, khodng cach xa. Khi cé
sw cd gay mét dién viéc xac dinh nguyén nhan
cling nhu tim cac vi tri sw gay sw cb dé khac phuc
gép réat nhiéu kho khan do dia hinh rivng nui, khe
subi, nhiéu nhanh tuyén khac nhau trong ham 1o.
Cang khé khan khi vao muia mwa bao, sy ¢ vao
ban dém, sé rat khé khan cho cac can bo co dién
trong viéc khéc phuc th tiéu sy ¢d. Phan nguén
cap phia 35kV hién tai cac tram cla cac don vij
khi mat dién cac thao tac chuyén ngudn du phong
dang van hanh thao tac thu coéng ciing gay kho
khan trong dam bao an toan lic mwa bao, cling
nhw déng dién nhanh phuc vu san xuét. Céng
tac quan ly cac théng sb tram, mang dién trong

|6 va ngoai mat bang, cac sw cb,... dang quan ly
tha cdng ghi chép sé nhat ky. Van dé nang lwong
dién chi phi cho san xuét tai cac don vij trong Tap
doan ciing chiém ty trong I&n trong gia thanh san
phdm dac biét déi véi khai thac than ham 10, vi
khai thac xubng sau, mang dién xa, cac thiét bi
dién nhiéu chiing loai, y thirc con ngwdi van hanh
chwa tét,....Hién tai con nhiéu don vi chua quan ly
dwoc dién nang ty déng trong cac khau khai thac
than, dan dén viéc quan ly giao khoan dién nang
phtrc tap chwa chinh xac.

2. Xay dwng hé théng giam sat, diéu khién
va xac dinh vj tri canh bao sw c6 cho hé théng
tram mang cung cap dién mé

Heé théng giam sat, diéu khién va xac dinh vi
tri cdnh bao sy cb6 dwoc xay dwng c6 nhiém vu:
giam sat, diéu khién tram 35kV; giam sat tram
phan phdi ctra 1d; giam sat tram bién ap trong
16; giam sat dwdng day khéng vé may chud va
hién thij trén man hinh ghép. Gitp van hanh tram
bién ap trung gian 35/6 kV theo huéng tw déng
hoa; canh bao sém sw cd cho cac dudng day
khéng (35kV, 6kV), cac tuyén cap 6kV, mang
ha ap 0,69 kV. Tlr cac théng sb giam sat giup
ngwoi van hanh ndm dwoc tbng quan hé théng
cung cap dién, quan ly chi phi dién nang, dwara
phwong an san xuét tbi wu tiét kiém nang lvong,

W, IASANZ
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giam thiéu sw cb 6n dinh mang dién san xuét,
nang cao nang suét lao dong ...

Thanh phan hé théng gom:

- Hé thOng giam sat, diéu khién tram 35KV,

- Giam sat dwong day khong;

- Giam sat tram phan phoi clra 10;

- Giam sat tram bién ap trong 10;

Phong diéu do tap trung: Gom cac thiét bi
chinh: May chu cai dat phan mém quan ly, giam
sat; Ma tran HMI+bd man hinh ghép; Ta giam
sat, diéu khién tram 35kV; TG giam sat duwdng
day khéng; Ta giam sat trong 10; TG giam sat
tram phan phdi ctra 10;

Hé théng giam sét, diéu khién tram 35kV:
Gom céc thiét bi chinh: TG diéu khién déng cat
tw déng 6kV; Thiét bi dong cat tw dong 6kV;
Cau dao céach ly cé diéu khién; May cét co diéu
khién; Hé théng Camera.

Hé théng giam séat duong day khéng: Gém
cac thiét bj chinh: TG tap hop tin hiéu giam sat
quan ly cadnh bao sy cb dworng day trén khong;
B& canh bao sy cd dworng day théng minh; Bo
chbéng sét dwong day trén khéng, khéng tiép
dia; B6 thu phat tin hiéu gan trén dau 16 duwdng
day 6kV va cac phu kién 1ap dat kém theo.

Hé théng giam td phan phdi ctra Io: Gdm céac
thiét bi chinh: T4 giam sat tram phan phdi clra

16; Thiét bj giam sat quan ly canh bao s ¢b dau
cap 6kV; Thiét bi giam sat trang thai may cat.

Hé théng giam tram bién 4p trong 1o: Gém
cac thiét bi chinh: B6 truyén tin hiéu; B6 cong
to phong nd. (cac thiét bi dwoc kiém dinh dam
bao tinh phéng nb va duwgc phép st dung trong
ham 10).

- Nang cép Hé théng cung cap va phan phéi
dién tai Cong ty thanh Ty déng hoa giam sat
diéu khién Tram bién ap trung tam 35/6kV:;

- Didu khién tir xa déng - cat cac may cat dau
vao phia 35kV, dong cét cac may cat phi 6kV.
Tw ddng dwa ngudn dién phan tan (may phat
Diesel) vao lam viéc va hoa ddng bd vao cac
phan doan phia 6kV khi xay ra sy ¢ mat ngudn
dién lwoi.

- Giam sat cac thdng sb khi van hanh phia
35kV clia may bién ap trung gian, hién thi trang
thai déng cat cac may cét dau vao phia 35kV.

Giam sat trang thai clia cac 16 xuét tuyén 6kV,
cac thdong sd van hanh 16 xuét tuyén 6kV cla
cac ti phan phdi bao gébm: U, |, coso, P, Q, S,
kWh, kvarh, kVAh...

Giam sat, quan ly canh bao sy cb dworng day
trén khong va chbng sét khong tiép dia cho cac
tuyén dworng day khéng 35kV, 6kV;

Giam sat quan ly canh bao sw cb tuyén cap
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Hinh 1. Céc quaé trinh co bén va cac sdn pham sinh ra[11].

KHCNM SO 4/2019 * CO PIEN - TU PONG HOA MO



THONG TIN KHOA HOC CONG NGHE MO

6kV trong ham 10;

Giam séat cac 16 ra clia may bién ap trong 10
6/0,69 kV. Bao gdbm cac théng sb dién nhw dién
ap, dong dién, cong suét hoat dong, hé sb cong
suét, dién nang tiéu thuy, dién tré mang...

3. Xay dwng hé théng giam sat, diéu khién
va xac dinh vj tri canh bao sw cé cho hé thong
tram mang cung cap dién cho Céng ty than
Quang Hanh

Céng ty than Quang Hanh dang van hanh
02 may bién ap cong suét 7500kVA hoat dong
song song, cap dién cho toan md. Bao gdm cac
phu tai trong 10, 16 thién va khu vuc sang tuyén
than Lép My va 01 may bién ap dy phong ngudi
coéng suat 5000 kVA. Tram dwoc cip béi 03
ngudn 35kV v&i chiéu dai hang chuc km va may
phat dién dw phong, 19 ti phan phdi 6kV cla
Siemens. Hién nay, viéc van hanh Tram bién ap
35/6 kV hoan toan la bang thd céng, cac cong
nhan van hanh cidn cl vao tinh hinh san xuét
thuc té dé déng cat tht cong cac cau dao, may
cat phia ngudn 35kV; déng cét thi cong tai cac
tha phan phdi phia 6kV; déng cét va hoa dong
bd thdi cong cac ngudn phan tan dy phong; ton
rat nhiéu cong strc, nhan luc, thoi gian ding xr
ly sy cb rat lau, &nh huwdng dén san xuét cla
Cong ty.

Cong ty c6 4 tram phan phdi 6kV dat tai 4 ctra
6 la MB +30, MB +27, MB +20, MB +18. Cac
tram nay cap dién 6kV vao trong ham 10, ngoai

ra co 8 16 tuyén day 6kV cap dién cac tram nay
véi chiéu dai vai km di qua cac diéu kién dia
chét phtrc tap. Trong ham 16 Coéng ty dang st
dung trén 20 tram bién ap phan bd tai cac mirc
khac nhau cung cép dién cho cac khu vwc khai
thac.

V&i thye trang clia Cong ty nhuw vay sé rat
khé khan cho viéc quan ly cac sw ¢b tram mang.
Hé théng sé gidi quyét dwoc cac van dé kho
khan néu trén, cu thé: Kiém soat tat ca cac thong
s6 mang ciing cap dién. Ty dong chuyén ngudn
du phong khi mét dién nhdm dam bao cung cép
dién nhanh cho san xuét va van hanh an toan
mua mwa bdo. Phat hién cac vi tri sy cb trén
tuyén dwong day trén khong giup khac phuc
nhanh sy cb, gidm thiéu thdi gian tim phat hién
vi tri sw cb (mua mwa bao, sy cb ban dém, cac
vi tri d6i nui, khe subi kho di lai). Canh bao sé'm
nguy co sw cd tai cac dau cap 6kV tram phan
phdi cap vao 10, cac nhanh cung cép trong 10
dén cac phan xwéng (0,69kV) nhdm x& ly nhanh
phan loai @& giam thoi gian khac phuc ciing nhw
chon loc d& dwa mang van hanh tré lai. Tiéu
sét trén cac duwdng day trén khong bang thiét bi
chéng sét khong dung tiép dia (khac phuc kho
khan trong khai trweong 16 thién vé tri sb dién tré
tiép dia). Hé théng phdn mém tinh toan quan ly
cac sw ¢, hién thi cac vi tri sw cd, cadnh bao st
dung nang lwong tiét kiém hiéu qua, tinh toan
chi phi dién nang.... Hé théng dap &ng tinh mé
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khi m& réng san xuét, st dung truyén théng téc
dod cao, 6n dinh phu hop voi xu huéng 4.0 va
tng dung dién toan dam may trong quan ly diéu
hanh.

4. Két luan

Cubc cach mang céng nghiép 4.0 sé mang lai
s dot pha vé cong nghé méi cong nghé thong
minh trong quan ly diéu hanh san xuét. Cac giai
phap méi tién tién s& mang lai hiéu qua trong
san xuét kinh doanh, gidm thiéu rdi ro v& nguy
co mét an toan dién, cai thien mai trwong lam
viéc trong ham 1. Giai phap dé xuat nay sé giup

cho cong tac quan ly co dién cia mo thuan tién
hiéu qua trong san xuat, phat hién khac phuc
nhanh cac sw c6 dwa hé thdng dién hoat dong
on dinh.

Tai liéu tham khao:

1. Nghién ctru xay dung hé théng tw déng
kiém soét tinh trang cach dién mang dién ha 4p
mé than hdm [6. Vién Khoa hoc Céng nghé M.
2018.

2. Phuwong an ky thuat “Hé théng giém sét
tap trung, diéu khién tw déng tram 35/6 kV va
mang cung cép dién Céng ty than Quang Hanh

— TK* Vién Khoa hoc Céng nghé Md. 2019.

Construction of system for monitoring, controlling and determining the
location of incident alerts of the station system and the electric power supply
network of coal-mineral production units

PhD. Student Vu The Nam
Institute of Mining Science and Technology - Vinacomin

Summary:

With the orientation of the approved coal industry plan, ensuring energy security and environmental
protection, underground coal mining is prioritized and open-pit coal mining is reduced. In order
to meet that demand, the coal industry is prioritizing to expand mines to increase the capacity of
underground coal mines, deep mining. Automation, electrification and mechanization equipment
are put into production require stable and and safe electric power supply system for the production
as underground mine load is special and power cut is not allowed for a long time. The precise
location detection to overcome the power cut-off as well as the power-on needs to be quick to ensure
safety for the underground coal production. The paper will analyze difficulties as well as assess
the current status of power supply of mines and propose solutions to build automatic system for
monitoring, controling and determining location of incident warning for the station system, electric
power network for coal-mineral production units, the open response system when production is
expanded, stable, high-speed telecommunication system for trend 4.0 indusirial revolution and
cloud computing application in executive management.
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NGHIEN CUU BQ HAM PONG NANG SU DUNG CHO TOA XE CHO NGUOI XRB

Tém tit:

TS. P3 Trung Hiéu; ThS. Nguyen Pirc Minh,
Th.S. Pao Trung Hiéu, Th.S. Tran Dirc Tho
Vien Co khi Nang luong va Mo - Vinacomin

Bién tap: TS. Ta Ngoc Hai

Bai bdo nay giGi thiéu mét s6 hiam dong nang sir dung trong mo than ham 16 Viét Nam, di sdu
vao nghién citu ham dong nang (con goi la hoan xung) lap trén toa xe cho nguoi XRB.

1. Dat van dé

DPé& dam bao an toan trong cac hé théng van
tadi bang toi truc trong giéng nghiéng, giéng
dirng, cac bé phan ham dong nang ham khi xay
ra sw c6 |a rat quan trong. Ham déng nang dwoc
st dung trén toa xe ch® ngudi giéng nghiéng,
hé thdng truc tai giéng dirng, hé théng ham may
bay khi ha canh trén tau san bay,... C6 nhiéu
loai ham déng nang dwoc str dung trong nganh
mé, chu yéu Ia str dung cong cla lwc ma sat dé
gidm doéng nang cla thiét bj chuyén dong. Trong
nganh mé théng thuwdng st dung ba loai chinh
la: st dung ham cép uén; str dung ham dia ma
sat; str dung phanh ép Ién dwdng ray.

2. M6t s6 thiét bi ham déng nang str dung
trong thiét bi mé

Hién nay, trong cac thiét bi van tai chuyén
dung dé chuyén ché céng nhan vao 16 nhu toa
xe ché nguoi kiéu XRB c6 lwc ham dén 100 kN.
Thiét bi hdm déng ndng s dung & day la ham
cap uén cé két ciu cap bj ép dé ubn bang cac
chét tru nham gidm téc do va dam bao dudng
phanh nhé hon 1,4m. O barie mém dworc |&p dat
tai cac giéng nghieng str dung ham dia ma sat
c6 lwc ham dén 160 kN, dam bao quang duo’ng
ham téi da 1a 14m. O hé théng van tai giéng
dirng clha Trung Quéc ciing s& dung ham dia

b) B6 hdm dbéng néng
dung cho thung cii

a) B6 ham déng nang
1&p trén barie mém

ma sat, co Iwc ham 40 kN va quéang duo’ng dén
3,5m. Tuy thudc goéc ddc van chuyén, quang
dwong cdn ham ma co6 thé str dung cac dang
khac nhau. Vi du nhw toa xe DKNU ctia Ucraina
st dung loai phanh Ién dwong ray cé lwc ham
180 kN ¢6 quang dwdng ham dén 12m. Vé co
ban cac ham nay déu nham dam bao an toan
cho nguwdi va thiét bi khi van hanh hoac khi xay
ra sy co.

3. Tinh toan lwc ham cua bdé ham dong
dung trén toa xe XRB

B& ham loai nay sir dung mét hay nhiéu soi
céap (hinh 1¢) dwoc ép udn vao ranh trén truc ép.
Khi lwc kéo dén gia tri nhat dinh, cap truot 1én bé
mat ranh tao ma sat va sinh cdng ham. B6 ham
c6 dic diém dé ché tao, xong viéc kiém soat
lwe tac dong rat khd. Khi can diéu chinh, phai
xiét/n&i cac bu 16ng dé didu chinh lwc ép, diéu
doé cé nghia la viéc diéu chinh lwc ép can phai
thwe hién tlr nha may ché tao. Hién nay, cac
ham nay thwdng duoc sir dung trong hé thdng
truc tai giéng dirng, toa xe ché ngudi kiéu XRB
ctia Trung Quédc. Ngoai ra, chung cling duwoc st
dung trén cac barie chan goong toa xe XRB.

Tinh toan Iwc ham rat can thiét déi voi cac
nha thiét k&, vi khi toa xe, dac biét khi dwoc 1ap
& do dbc I&n. Tai thé nang cua toa xe phu thudc

d) Ham cép uén
lap trén toa xe XRB

¢) Ham cép ubn

Hinh 1. M6t sé loai ham déng néng

JAS-ANZ

C"o
QUACERT c

ISO 9001

KHCNM SO 42019 * CO PIEN - TU PONG HOA MO



a) B6 Ham céap udn trén toa xe XRB

b) M6 hinh tinh toan thung toa xe khi h&m

Hinh 2. So dé tinh luc ham thung toa xe

vao chiéu cao. Khi cé sy cb dirt cap, thé nang
nay dwoc chuyén héa thanh déng nang. Viéc
dirng toa xe phai dwoc thwe hién véi gia toc
th4p d& ddm bdo an toan cho con nguwdi. Ham
déng nang phai dap rng cac yéu ciu gia toc
phanh khoéng I&n qua 2g (18,2m/s?) va quéng
dwdng phanh khéng vwot qua 1,4 m. Thong
thwong khdi lwong toa xe va nguwdi khéng cd
dinh, néu lwc phanh I&n thi gia tbc ham Ién, néu
lwe phanh nhé thi quang dwdng phanh phai lon,
trong khi phai ddm bdo quang duwdng phanh
ham theo quy dinh.

Khi toa xe chuyén déng xuéng déc véi gia téc
a va goéc nghiéng a, dwéi tac dung cua tw trong
toa xe P, lwc ma sat F, tac dung Ién banh xe, Iwc
ma sat F, do b phan truot vé} khung toa xe, lwc
phanh R. Phwong trinh chuyén déng cua thung
toa xe khi ham cé dang:

- > - — —

F,+R+F,+P=M.a

Trong hé truc toa do xOy:
F,+R+F,-M.g.Sinc=M.a (2)

Trong d6: M - Téng khdi lwong cia nguwdi va
thung toa xe, kg;

F, - la lwc ma sat gilra banh xe va ray, N;

F,- la lwc ma sat gitra khung toa xe va thung
toa xe, N;

o«c- géc dbc dworng 16, d6;

a, g - gia tdc phanh va gia téc trong truéng,
m/ s?;

Theo hinh 2, F, va F, duwoc tinh theo cong
thrc sau:

F=M.w, .g.sina 3)

F,=M;.w,.g.sina

Trong d6: M, - Khéi lwgng cla toa, kg;

o, - hé sb ma sat 1an gitra banh xe va ray.
o, - hé s6 ma sét trwot gitka bd phan truot
va khung toa xe;
Tw cdng thire (1) va (2), ta xac dinh gia tbc
phanh nhuv sau:

a_1'\/1T.w2.s.inc1+R

= (1-w,).g.sina, m/s> @)

T cac théng sbé cho trwde vé quéng dwong,
thoi gian tac dong ta co thé xac dinh lc ham
can thiét trong hé thong bé ham cap luén con
lan.

My, +¢ . (sina - w. cosa) . AT]?
- 2.L

R -F,-F,+M.g.sina ©)

T phwong trinh trén ta ¢c6 thé xac dinh dworc
lwe tac dung can thiét dé hé thdng co thé ham lai
trén dwong ray voi quang duwdng phanh dwoc
dinh trwoc.

4. Xac dinh lwc ham cap uén

Tw két qua xac dinh tinh toan lwc ham truc, ta
tinh toan lwc ham can cé ctia ham toa xe. Théng
thwdng méi toa xe ¢6 02 ham giéng nhau, bd tri
hai bén toa xe.

Phan tich Iwc tac dong 1én doan cap bi cubn

nu trén hinh 3.

v
do/2
l F_ do

Hinh 3. Phén tich cac luc tac dung Ién doan cap bj
cudn

R
cone \oiEH

Theo phwong ding co:

dF, =F .sind?u + (F + dF) . sind—zq (6)

Theo phwong ngang cé.
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f.dFR, = (F + dF) . cr.:s%ol .. cosd—zq (7)

Do géc a nho nén:

da : . da
cos—: 1; sin— ;
2 2 2

da

()

Ta co: dFy = Fd; hay fdFy =dF

dF fa
_ F b
Ery dE o
Nén: oy = b fda (9)
Fy _ ofa (10)
Ngoaira: F1

Nhw vay, mudn tinh duoc lwc kéo dé cap
trong qua cac truc ép (lwc kéo truot), ta phai
xac dinh dwoc lwe néen trwdc F.. Khi (j() hé v&in
truc ép ta sé cé lwc kéo sgi cap chuyén déng la:

F.=F,- (e"9) 3-'” (11)

Trong do: f la hé s6 ma sat trwgt dong co boi

tron gitra thép va cap.

i ; b C .
Hinh 4. Mé hinh tinh toén dé véng cap

5. Két qua thir nghiém

Két qua thlr nghiém ham ddng nang c6 ban
kinh truc ép D =114 mm, cap kéo la loai 6 x 36
Fi + FC c6 boi tron m&, thé hién trén hinh 5, ti
do thj rat ra cac nhan xét sau:

- Trong diéu kién boi tron khac nhau, luc kéo
sé khac nhau. Trong diéu kién hoat déng cua
mo phai c6 yéu cau béi tron bang mé&: (vi khi ma
sat kho lwc kéo sé cao hon rat nhiéu; khi do gia
tdc phanh sé rat 16n).

- Khéng st dung cap c6 16i thép (+ IWC) dé
thay thé, yéu cau bét budc 1a cap co 16i bd (+
FC): (B&i khi tac dong bang lwc ép, bién dang
cla cap sé khong con ding véi thuc té tinh

(kMN)

—m—=Tinh I
huyat
— — Do kidm o~

-
Pl

- —
" =
——

P
e ———

(mm)

Hinh 5. Quan hé giira luwc k,éo truwrot va do sau ép
cta ham ubn cap
toan);

- Khéng str dung cap khac chung loai theo
thiét ké, khi thay ddi can phai co tinh toan kiém
tra cu thé;

- Nén Iwa chon gia tri ham trong khoang chiéu
sau ép tr 10 mm dén 20 mm. Trong khoang nay
gia tri th& nghiém va gia tri tinh toan gan twong
duwong;

6. Két luan

- Théng sb lwu ham cta hdm cap udn phu
thudc vao két cau;

- Két qua tinh toan ly thuyét va thuc nghiém
cho thay lyc trwot tang khi tuyén tang chiéu sau
nén va két qua thr nghiém twong dbi phu hop
véi két qua tinh toan ly thuyét, nén co thé st
dung két qua tinh toan ly thuyét dé thiét k& ham
udn cap./.
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Research of dynamic brakes used for xrb worker wagons

Dr. Do Trung Hieu, Msc. Nguyen Duc Minh,
Msc. Dao Trung Hieu, Msc. Tran Duc Tho
Institute of Mining & Energy Mechanical Engineering - Vinacomin

Summary:

The paper introduces some dynamic brakes used in Vietnam's underground coal mine, deep
research on dynamic braking, also called buffer mounted on XRB worker wagons.
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A THONG TIN KHOA HOC CONG NGHE MO

TIN TRONG NGANH

* Nang suéat lao dong khéi san xuét than
tang 10% so vé&i cung ky 2018

Do c6 nhiéu gidi phap nang cao nang suat
lao dong, tr ddu nam dén nay, nang suét lao
déng ctia cac don vi san xuét, tiéu thu than da
tang 10% so v&i cung ky nay nam ngoai.

Cu thé, theo téng hop, nang suét lao dong
tinh theo san lwong than tiéu thu quy déi cla
cac don vij trong khdi san xuét, kinh doanh than
tinh dén hét thang 7 nam 2019 dat 331 tan/
nguo’l tang 10% so vé&i cung ky nay nam 2018.
Néu nang suét lao dong tinh theo doanh thu cua
cac don vi trong khéi sén xuat than 7 thang dau
nam 2019 dat 0,68 ty ddng/ngudi, tang 8,6% so
v&i cung ky nam 2018.

Day |a két qua ré nét clia chwong trinh hanh
déng day manh co gidi hda, tin hoc héa, tw déng
hoa dwoc Tap doan phat dong dén toan thé cac
don vi khién nang suét tinh theo san lwong than
tiéu thu quy ddi tdng cao. Ngoai ra, Tap doan
cling chi dao cac don vi ddy manh san xuét kinh
doanh theo hwéng chuyén dbi tir san xuét - tiéu
thu sang san xuét - kinh doanh, nén ndng suat
lao déng tinh theo doanh thu cling tang dang
ké. Cu thé, cac don vij khai thac than ham 16 da
tich cwe chi dao chuyén déi cdng nghé khai thac
ham 16 theo hwéng ap dung céng nghé mai, tién
tién, hién dai, c6 céng suét I&n; cong tac co gidi
hoa trong khai thac, dao 16 dwgc dat biét quan
tam thuc day nham cai thién diéu kién lam viéc,
dam bao an toan, tdng nang suét, chat lwong.
Cac don vi khai thac than 16 thién da tap trung
chi dao diéu hanh 6n dinh hé sb béc dat, thuc
hién cac giai phap doéng bo dé giam tén thét tai
nguyén, tich cwc dau tw thém cac phwong tién
coéng suat I&n dé tang nang lwc bdc xdc va van
tai mé v.v.

* Chu tich HPTV Tap doan Lé Minh Chuén
kiém tra tinh hinh san xuéat tai Céong ty CP
than Nui Béo

Sang 20/8/2019, Chu tich HDTV Tap doan Lé
Minh Chuén dé di kiém tra san xuét va lam viéc
v&i cac can bd chi chét Cong ty CP than Nui
Béo. Cung di c6 cac dbng chi: Pham Van Mat,
Thanh vién HDTV; Vi Thanh Lam, Thanh vién
HDTV; Khuat Manh Thang, Phé TGP Tap doan;

Nguyé&n Binh Thinh, Ph6 TGD Tap doan; Nguyén
Manh Twdng, Phé Bi thw Thwdng triec Dang Gy
TQN; Thw ky HPTV, cac Ban KH, BT, KCM, TN,
TCNS, KTTC, SXT, AT

Chu tich HDTV Lé Minh Chuén cung Doan
cong tac ciia Tap doan da kiém tra khu vwc bai
thai Chinh Bac va khai trwdng san xuét than 16
thién moong Via Tru va lam viéc véi can bo chu
chét ctia Cong ty CP than Nui Béo.

Theo bao cédo cua Giam déc Céng ty Ngod
Thé Phiét, trong 7 thang du nam 2019, Céng
ty da tap trung ddy manh san xuét, thwc hién
cac chi tiéu ké hoach SXKD: béc xuc dat da dat
3,078 triéu m3, dat 65,2% KHN; dao 1o tdng sb
5.039m, dat 38,8% KHN; mét |6 dao chdng vi
neo dat 3.442,5m, dat 53% KHN; than nguyén
khai san xuat 781.100 tan, dat 60,1% KHN;
than sach ché bién tir dat 1an 482.200 tan, dat
84,4% KHN; than tiéu thu trén 1,157 triéu tan,
dat 67,2% KHN; thu nhap binh quan 11,58 triéu
ddng/ngudi-thang. ..

Sau khi kiém tra khai trwéng, nghe bao céo
clia Cong ty va cac y kién clia cac dong chi lanh
dao va cac Ban chuyén mén Tap doan, Chu
tich HDTV Lé Minh Chuén danh gia cao va biéu
dwong sw doan két, cong tac lanh dao, diéu
hanh cta Pang Gy, HDQT, Ban giam dbc, can
bd, CNVCLD Cbéng ty da nd lwc thwe hién dong
thoi cac nhiém vu, dac biét |1a déy manh dy an
khai thac ham 10, & 1 trong 5 dw &n trong diém
clia TKV, chuyén dbi nhanh chéng va thanh
cong tlr san xuat than 16 thién sang ham 10, duy
tri 6n dinh va phat trién san xuét, ddm bao viéc
lam va thu nhap, d&i séng ctia CNVCLD, cac chi
tiéu k& hoach 7 thang co ban hoan thanh theo
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tién do ké hoach...

Cha tich HDTV L& Minh Chuan chia sé nhirng
khé kh&n cliia Céng ty va déng tinh véi dé xuéat
vé co ciu san lwong than khai thac 16 thién va
ham 10, tang san lwvong khai thac than 16 thién,
than ché bién tr dat 1an than, sém két thac khai
thac 16 thién, déng thoi chudn bi tét cac diéu
kién dé tang san lwong than hdm 16. Van dé két
thuc khai thac 16 thién can tinh toan phu hop,
theo quy dinh, Céng ty can ra soat giai quyét
céac thu tuc, cé mbc thdi gian cu thé, ddy manh
khai thac tan thu tai nguyén than, thyec hién phat
trién san xuat hai hoa voi phat trién kinh té - xa
hoi ctia dia phwong, phéi hop véi dbi tac co cac
dv an lién quan trén co sé tuan tha cac quy dinh
cla phap luat. Van dé tai chinh, giao cho Ban
DT, KCM, KTTC tham muwu c6 co ché dac thu,
tao diéu kién cho Céng ty trong giai doan cu thé.

Chu tich HDTV Lé Minh Chuén dé nghj Céng
ty tAp trung chi dao, diéu hanh hoan thanh cac
chi tiéu ké hoach ndm 2019, chuén bj tét cho
ké hoach 2020. Ra soat khai trong 16 thién va
ham 16 dé xay dwng ké hoach 2020 va giai doan
2020-2025, vé thoi diém két thuc khai thac 10
thién, cong tac hoan nguyén méi trworng, chuyén
toan bd sang san xuat ham 16. Pong thoi, ting
cwong quan tri doanh nghiép va chi phi theo mé
hinh mé tién tién, hién dai, dau tw nhirng van
dé cbt 16i, cong nghé, con lai huy ddng ngudn
xa hoi hda minh bach va hiéu qua; tang cwdong
cong tac ATVSLD trong san xuat hadm 1o, chu
trong cong tac kiém soat khi md, nuéc, cong tac
dao tao, huan luyén an toan cho céng nhan méi;
xay dwng ddi ngl can bd quan ly, ky thuat, diéu
hanh, doéi ngii céng nhan dap &ng yéu cau san
xuét hdm 16. Cung vai do, tang cwéng cdng tac
tuyén truyén cho CNVCLD vé nhirng kho khan,
vé ké hoach phat trién san xuét tao sy dong
thuan dé thwc hién, phat dodng cac phong trao thi
dua chao mwrng 50 nam thyc hién Di chic cla
Chu tich H6 Chi Minh, 25 ndm ngay thanh lap
TVN (nay 1a TKV) 10/10 (1994-2019), 90 nam
ngay thanh lap Bang Cong san Viét Nam 3/2
(1930-2020); chuén bi tét cho Pai hoi Dang cac
cap nhiém ky 2020-2025...

* TKV: Pay manh nhap khau than pha trén
dap trng nhu cau thj trwong

DPé dap trng nhu cau thj tredng tiéu thu than

Yy IAspNZ
QUACERT . 3
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trong nwéc, tr ddu ndm dén nay, Tap doan
Cong nghiép Than - Khoang san Viét Nam
(TKV) d& day manh nhap khau than vé pha tron,
ché bién. Trong 7 thang d4u n&m 2019, TKV da
nhap khau 3,14 triéu tan than (dat 68% so VO
ké hoach nam).

Nam 2019, TKV dit muc tiéu san xuét than
nguyén khai 40 triéu tan, than tiéu thu 42 triéu
tan (tadng 4 triéu tAn so v&i ndm 2018). Pay la
thach thirc khéng nhd trong bdi canh Tap doan
phai dbi mat v&i kho khan khi dién san xuat cac
mé ngay cang xudng sau. Trong khi d6, nhu ciu
than tiéu thu tang nhanh, thj trw&'ng canh tranh
gay gat. Bé giai quyét tinh trang nay, TKV da
linh hoat diéu hanh phuwong an gitra san xuéat
than trong nwéc va nhap khau than hop ly.

Hién nay, gia than nhap khau dang gidm
nhanh, riéng gia than nhap khau tir Nga giam
9-10 USD/tan so v&i dau nam, do dé, Tap doan
Cong nghiép Than - Khoang san Viét Nam dang
yéu cau cac don vi, trong d6 cé Cong ty Tuyén
than Clra Ong tiép tuc wu tién pha trén than
nhap khau véi than trong nwéc, cung cap cho
cac ho tiéu thu.

T ddu nam dén nay, nguén than ma TKV
nhap khau chu yéu tir Australia, Nga, Nam Phi...
Viéc nhap khau va pha tron than khéng chi gitp
Tap doan va cac doanh nghiép ché bién, kinh
doanh than c6 thém kinh nghiém va tao huéng
di m&i, lau dai ma con l1a chién lwoc clia TKV vé
dam béo van dé an ninh ndng lwong. Béng thoi,
viéc day manh nhap khau than ciing gitip TKV
gidi quyét can déi vé co cdu san pham tirng
vung than nham giam &p lwc tiéu thu than ving
Quang Ninh.

Theo ké hoach nam 2019, TKV sé& nhap khau
khodng 6 triéu tAn than. Dw kién dén nam 2020,
Tap doan sé& nhap khau khoang 9-10,5 triéu tan
dé c6 ngudn cung &ng trwc tiép hodc pha tron
cung rng cho tiéu thy. Tl nay dén cudi nam
2019, Tap doan sé yéu cau cac don vi c6 giai
phap diéu hanh cu thé dé pha tron cac loai than
san xuét trong nwéc va than nhap khau ra cac
chding loai than theo yéu cau clia khach hang.
Trong d6, téi wu hda phwong an pha tron, ché
bién nang cap tir nguén than nhap khau thanh
nhiéu chiing loai ma thj trwd'ng cé nhu cau cao
nhw: Cam 1, cam 2, cam 3c.1, cam 4a.1.../.
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* Nhirng béng hoa

Mot nha van ndi tiéng néi:

- Phai nr 1a nhitng bdong hoa.
C6 gai tré la nhirng bong hoa trong viedn mua
xuan. Nguoi dan ba déc than la bdng hoa trong
blrc tranh treo trén twong. Ngudi dan ba da cé
chdng |a béng hoa c&m trong lo...

- Thé thi ba lao gibng cai gi?

- Ba l30 la bong hoa khé ép trong cubn sach
¢l - nha van dap.

* M6i ngay déu khac nhau

Hai anh chang gap nhau.

- Cau lam viéc & dau?

- O bwu dién.Té déng dau 1én cac phong bi thu.

- Cong viéc Ay chac don diéu va ngan ngadm
lam nhi, subt ngay chi dinh vao mét cai dau.

mot ngay maéi ma.

* Néi gi ciing nghe theo

- Em: Anh cho em qua xoai d6 réi sau nay
anh néi gi em ciing nghe theo!

- Anh: C6 that ko ?

- Em: Chéc 100% ludn

- Anh: Vay thi xoai day! Bay gi¢, dwa xoai day!

-Em: 1?!

* Dan IT tuyén vo

Yéu cau phan cirng:

- Chay nhanh, bén, tét, kich c& nhé gon, thiét
ké trang nha

- Con nguyén tem bao hanh, khéng dwoc
tray xwéc du 1a vét nhé

- Twong thich dé& dang véi cac thiét bi ngoai
vi nhu: bép, chdi quét nha...

- Hoat ddng tbt trong méi truéng nhw cho,
siéu thi......

- Pau phai thé, mbi ngay trén con dau lai la
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protection and groundwater when vertical shafts of underground coal mine are constructed
in Quang Ninh area.

13

Doan Van Thanh.Dr, Pham Trung Nguyen. Dr, Student Tran Dinh Bao. PhD- Research
and evaluate the possibility of mining complex: open-pit mining and underground mining
to ensure maximum recovery of resources and environmental protection at Sin Quyen
copper mine

17

Le Cong Cuong.Dr,Vu Dinh Truong. Msc - Orientation of research and application
of advanced drilling - blasting solutions to improve the mining efficiency and reduce
environmental pollution at Vietham’s open-pit coal mines.

22

Do Manh Hai- Current situation and orientation of developing underground coal
gasification technology in the world

26

Hoang Minh Hung. Msc,Nguyen Quang Ha. Eng, Nguyen Van Vinh.Msc- Research of
red mud treatment of alumina plant with frame press in Lam Dong

34

Nguyen Huu Nhan.Msc. Nguyen Ngoc Tan.Msc- Research and select the location for
investment in construction of Khe Than coal preparation plant

41

Vu The Nam. PhD. Student- Construction of system for monitoring, controlling and deter-
mining the location of incident alerts of the station system and the electric power supply
network of coal-mineral production units

47

Do Trung Hieu. Dr, Nguyen Duc Minh. Msc, Dao Trung Hieu. Msc, Tran Duc Tho. Msc-
Research of dynamic brakes used for xrb worker wagons

51

KHCNM SO 4/2019 * CHUYEN VUI KHOA HQC




Vién Khoa hoc Cong Nghé Mé - Vinacomin

TRAO DOI, THAO LUAN VE HOAT DPONG KHCN VA CONG TAC XAY
DWNG KE HOACH NAM 2020, PINH HUONG BPEN NAM 2030

Vgay 09/8/2019, tai tru s& B6 Khoa hoc va Coéng
nghé, Bd Cong thwong va Bé KH&CN da phdi hop to
chtrc hdi nghi trao déi, thao luan vé hoat dong KHCN
va cobng tac xay dwng ké hoach nam 2020, dinh
hwéng dén nam 2030.

DPéng cha tri héi nghi la Thir trwédng Bd Céng
thwong Cao Qubc Hung va Thi trwéng Bo KH
&CN Pham Céng Tac.

Tai hoi nghi, Ong Tran Viét Hoéa — Vu trwédng Vu
KH&CN - B6 Cbéng thwong da trinh bay bao cao tinh
hinh hoat déng KHCN va ké hoach, dw toan ngan
sach nam 2020 cua B Céng thwong.

-

Ong Nguyén Dinh Hau, Vu trwdng Vu KHCN céac nganh kinh té kj thuat Bd KH&CN cé nhirng y kiénnhan
xét, danh gia vé hoat ddng KHCN va cong tac xay dung k& hoach KHCN n&m 2020, néu ra nhirng khé khan,
ton tai va nhirng y kién dé xuét.

Tham dw hoi nghi, Ong Dao Héng Quéng — Vién trwdng Vién KHCN Mé da tham gia phat biéu va bao céo
cac két qua ndi bat vé KHCN ma Vién da dat dwoc trong thoi gian qua, ciing nhw cac khé khan vwéng mac
trong qua trinh thwc hién cac nhiém vu KHCN. Vién trudng ciing trinh bay mét sé dé xuét lién quan dén Dy
an NUi Béo va cum nhiém vy KHCN vé san xuat Alumin.

Vién Khoa hoc Cong nghé mé - Vinacomin

Lam viéc véi Vién Mo Trung Uong Ba Lan (GIG)

eNgay 5/8/2019, Vién Khoa hoc Céng nghé mé -
Vinacomin da cé budi lam viéc v&i doan chuyén gia
Vién Mé Trung Wong Ba Lan (GIG) dé trao dbi va

YFL— . -_.

thdng nhét cac ndi dung va cong viéc clia Hop dong
tw van phong chéng chay néi sinh cho cac via than.

Tham dw bubi lam viéc, vé phia doan chuyén
gia Vién Mé Trung Uong Ba Lan (GIG) c6 TS Ja-
nusz Cygankiewicz va GS.TS Stanislaw Trenczek.
Vé phia Vién Khoa hoc Coéng nghé Mo c6 TS. Dao
Hong Quang — Vién trwéng, Ban giam déc Trung
tdm An toan moé va cac phong ban lién quan.

Tai bubi lam viéc hai bén da trao dbéi va thdng
nhét cac ndi dung va cong viéc ctia Hop dong tw
van phong chéng chay néi sinh cho cac via than.
Theo ké hoach da théng nhat, doan chuyén gia
cung cac can bd Vién sé cé chwong trinh lam viéc
véi Cong ty than Ha LAm dé hoan thanh cac coéng
viéc con lai ctia chuyén gia Ba Lan theo ndi dung
Hop déng./



Vién Khoa hoc Cong Nghé Mé - Vinacomin

HOI THAO KHOA HOC
“Bao vé moi trurong trirong trong khai thac, ché bién, Str dung than,
khoang san va dau khi”

Thwe hién ké hoach hoat ddéng khoa hoc hang
nam, ngay 10/8/2019, H6i KHCN Mé Viét Nam da
td chirc Hoi thdo khoa hoc tai Tp. Nha Trang, tinh
Khanh Hoa.

Hoi thdo ndm nay dwoc té chirc véi cha dé:
“Bao vé& mbi trwdng trong khai thac, ché bién, st
dung than, khoang san va dau khi”.

= i

Ong Lé Minh Chuén Chd tich HDTV Tép doan Than
- Khoang San Viét Nam phat biéu tai Hoi nghj

Tham dw H6i thdo c6 cac ddng chi lanh dao
Cuc Ky thuat an toan va Maéi trwong CN, BO Cong

Thuwong, Tap doan CN Than - Khoang san Viét Nam,

Tap doan Dau khi Quéc gia Viét Nam; cac GS,
PGS, TS twr cac trwong Dai hoc, Vién nghién ctru,
Tw vén, thiét ké&; cac nha quan ly cla cac thanh

phan kinh té; cac doanh nghiép va hon 220 dai biéu %

dai dién cho 105 chi hoi dén tir moi mién dat nworc.

lwong tét. Péng chi chdc Hoi thdo thanh thanh
céng va tiép tuc duy tri nhitng hoat déng coé y
nghia quan trong nganh mé.

Céc dai biéu da duwoc nghe cac bai tham luan
dai dién cho cac Tap doan I&n nhw: Ong Lé Minh
Chuén - Cha tich HDTV TKV: “Nganh than, khoang
san va cong cudc bao vé mbi trwong dap rng yéu
cau phat trién cla dat nwéc trong giai doan méi’;
TS . Nguyén Ngoc Hung - Vién Nang lwong, B
Cong Thuong: “ Quy hoach tdng thé vé nang luong:
Thyc trang, pham vi, phwong phap va giai phap”;
TS. B Thi Thu Phwong - Tap doan Dau khi Québc
gia Viét Nam: “Danh gia anh hwéng ctia hoat déng
thdm do khai thac dau khi t&i méi trwdng va hé sinh
thai bién tai khu vwc hoat déng dau khi bén triing
Ctru Long”; PGS. TS. Trrong Duy Nghia - Chu tich
Ho6i KHKT Nhiét Viét Nam: “Tro xi va s dung tro xi
cGa nha may nhiét dién than”; TS. Nguyén Thuy
Lan - Vién Khoa hoc va Céng nghé Mé - Luyén kim:
“Ban vé thwc trang va dé xuét cac cdng cu quan ly
moi treong cho cac dy an khai thac khoang san”;
TS. Lwu Van Thyec - Vién Khoa hoc Cong nghé M6 -
Vinacomin: “ Céac giai phap cong nghé dé thai hop ly
dap (rng yéu cau bao vé méi truworng sinh thai dbi voi
cac mé than khoang san Viét Nam”. va moét sd bao
cao khoa hoc khac. /.

ISRl v
S

Sau I&i khai mac Héi thdo cta TS. Tran Xuan |

Hoa - Chu tich H6i M&, déng chi GS. TSKH Pang
Vi Minh - Chd tich Poan Chda tich Lién hiép cac Hoi
KH & KT Viét Nam da phat biéu chao muwng HOoi
thdo. Ddng chi danh gia cao nhitng hoat déng
ctia Héi trong nhitng ndm qua, duy tri 6n dinh, t6
chirc cac hoat déng phd bién kién thirc véi ndi
dung va chét

Doan can b6 Vién KHCN MdJ tham gia
Hoi thao Khoa hoc
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