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TINTUC

TKV: SOI NOI PHONG TRAO THI DUA CHAO MUNG KY NIEM 60 NAM NGAY THANH LAP TINH
QUANG NINH

DAY MANH SAN XUAT, TIEU THU, HOAN THANH KE HOACH SAN XUAT, KINH DOANH, DAM
BAO AN TOAN LAO PONG

TKV TIEU THU TREN 40 TRIEU TAN THAN TRONG 10 THANG

COKHi

HUGNG PHATTRIFfN THIET BI VAN TAI PHU TRO DANG MO NO RAY DAN PONG CAP DUNG
TRONG MO HAM LO

XE DG CAP DI PONG SU DUNG NANG DG CAP KEO CHO CAC HE THONG TOI MOT DAU
CAP MO NO RAY

THIET Bl VAN TAI NGUGI TRONG MO HAM LO €O DO DOC VAN TAI TU 25 DEN 50 DO

NGHIEN CUU CO CHE BAO VE QUA TAI CUA TRUC CAT DUT MAY KHAU THAN
MG170/411-WD DUNG TRONG HAM LO

CONG NGHIEP MO

HIEN TRANG CONG TAC PAO CHONG LO VA BE XUAT GIAI PHAP CO GIGI HOA TRONG
CONG TAC DAO CHONG LO BANG PHUONG PHAP KHOAN NO MIN TAI CAC MO THAN
HAM LO VUNG QUANG NINH

KHOA HOC UNG DUNG

UNG DUNG MANG NO-RON NHAN TAO DY BAO TOC DO CO HOC KHOAN VA BE XUAT GIA
TRI TAI TRONG LEN CHOONG TGl UU CHO CAC GIENG KHOAN DAU KHI TAI MO NAM
RONG - DOI MOI



TIN TUC

TKV: SOI NOI PHONG TRAO THI BUA
CHAO MUNG KY NIEM 60 NAM NGAY THANH LAP TINH QUANG NINH

Thuc hién phong trao thi dua dac biét chao mirng ky niém 60 nim Ngay thanh 14p tinh
Quing Ninh 30/10 (1963-2023), can b§, dang vién, doan vién, CNLD nganh Than da ra sirc thi
dua lao dong sin xuit, to chirc cac hoat dong thiét thwe, hiéu qua, 1ap thanh tich chao mirng ky
niém 60 nam Ngay thanh lap tinh Quéang Ninh.

/ g |
D/e Nguyen Xuan Ky, Uy viéen Trung wong Dadng, Bi thu Tinh uy Quang Ninh tham quan trung bay
cdc bai viét tiéu biéu diy thi tim hiéu “Qudng Ninh 60 nam xdy dung va phat trién” ciia Pang bp TON

40.500 bai viét tham gia Cudc thi tim hiéu
“Quang Ninh 60 nim xiy dung va phat trién”

Thuyc hién Chi thi 27-CT/TU ngay 22/7/2022
ctia Ban Thuong vu Tinh ty Quang Ninh vé ky
niém 60 nam Ngay thanh 14p tinh, Pang uy Than
Quéang Ninh (TQN) di phdi hop véi Pang uy
TKV ban hanh Nghi quyét lién tich s 51-
NQLT/BUTKV-DUTQN ngay 03/10/2022 va
ban hanh Ké& hoach sé 105-KH/PU ngay
18/01/2023 vé lanh dao, chi dao, t6 chirc ky niém
60 nam Ngay thanh 1ap tinh Quang Ninh
(30/10/1963-30/10/2023) va 55 nam ngay Bac
H6 gip miat dai biéu CNCB nganh Than
(15/11/1968-15/11/2023) trién khai dén cac chi, ~ dang b truc thude; 100% cdc co so trong toan

B/e Nguyén Xudn Ky va lanh dao tinh Qudang

Ninh tham quan gian trung bay cua TKV tai
Trién lam thanh twu 60 ndm tinh Quang Ninh

BAN TIN CO KHi NANG LUONG - MO S6 5/2023 (S6 40)] 1



TIN TUC

2

Dang bo da xay dung ké hoach trién khai, t6 chirc
nhiéu hoat dong thiét thyc, hiéu qua.

Theo Ban Tuyén gido Pang uy TQN, cac
hoat dong ndi bat d6 1a: Pang ay TQN d t6 chirc
thanh cong Cudc thi “Hoc tdp va lam theo tu
tuong, dao dirc phong cach Hd Chi Minh, khoi
day khat vong xay dung tinh Quang Ninh tr¢
thanh tinh kiéu miu ngay cang giau dep, vin
minh, hién dai” véi 09 d6i dy thi, 199 thi sinh dén
tir Pang bo Than Vang Danh, Ha Lam, Ha Tu,
Péo Nai, Udng Bi..., Cudc thi ¢ suc lan toa
manh mé, trd thanh dot sinh hoat chinh tri sau
rong trong toan Pang bd. Cudc thi im hiéu
“Quang Ninh 60 nim x4y dung va phat trién” voi
hinh thtc thi viét, thi tric nghiém trén mang
internet va san khau héa. 100% don vi trong
Dang bo da xay dung ké hoach trién khai va phat
dong hudng ung Cudc thi. Toan Pang bd cod
40.500 bai du thi, trong d6 nhiéu bai viét c6 do
day trén 3.000 trang, c6 thiét ké mé hinh cong
phu. C6 84 bai viét du thi cAp Pang bd TQN va
giri 50 bai dat giai cao tham gia Cudc thi cip tinh,
Pang bo TQN dat giai Ba tap thé cap tinh; bai dy
thi cua tac gia Hoang Pao (Ph6 TP KB) va Pham
Vin Minh (Bi thu Pang uy, Giam dbc) Dang bo
Than Vang Danh dat giai Nhi, bai du thi cta tac
gia Nguyén Thi Thuy Quynh, Pang bd Kho van
D4 Bac dat giai Ba cip tinh cung nhiéu bai viét
cua CBCN dat giai cao.

=

B
S gt LN P

Lame
& 2

Tdc phiam dw thi “Qudng Ninh 60 ndm xdy dung

ORI on &
XL

va phat trién” cia tac gia Hoang Pao
va Pham Van Minh (Pang bo Than Vang Danh)
xudt sdc dat gidi Nhi cdp tinh

Ciing trong dot phat dong thi dua dac biét
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nay, Pang bo TQN t6 chuc két nap “Lép dang
vién 60 nidm thanh 14p tinh Quang Ninh” trong
thang 10/2023 véi s6 lugng 208 dang vién. Pang
iy TQN va Pang uy TKV ting cuong trién khai
thuc hién xay dung hinh anh “Nguoi Thg mo -
Ngudi Chién s§7, tir du nam 2023 dén nay di co
1.661 can bg, CNLD dugc ton vinh “Nguoi Tho
mo - Ngudi Chién s§” véi nhiéu hinh thirc vinh
danh nhu gip mit biéu duong tai hoi nghi, tai nha
giao ca, tai gia dinh, khu tap thé,... qua do lan toa,
thuc dy cac phong trao thi dua hoan thanh tdt
nhiém vy dugc giao ctia moi tap thé, c4 nhan.

VONG CHUNG KET
HOI THI SAN KHAU HOA

5% B HG VO THO M VA WA D QUENG NINA”

Quing Ninh, ngay 16 théng 8 nim 2023

TON phéi hop véi Poan Thanh nién TKV
16 chitc thanh céng Hi thi san khdu héa
“Bdc Ho véi Tho mé va Nhéin din Qudng Ninh”

DPoan TQN phdi hop véi Poan TN TKV td
chire thanh cong Hoi thi san khau héa “Bac HO

voi Tho mo va Nhan dan Quang Ninh” chao

Poan

mung 60 ndm thanh 1ap tinh vdi cac ndi dung:
Tiéng héat Thanh nién; Ké chuyén vé Bac Ho; Ca
ngoi tinh Quang Ninh; va Man st thi, hoat
canh... Theo dong chi Hoang Viét Phuong, Bi
thu Poan TQN, thyc hién chi dao cua Tap doan,
cua Pang uy TQN va Tinh doan Quang Ninh,
ngay tir diu nim Poan TQN di xay dung ké
hoach thyc hién phong trao thi dua, tao khi thé
s6i ndi trong tudi tré toan Poan, 1ap thanh tich
chao mung 60 nam Ngay thanh 14p tinh Quang
Ninh. Véi quan diém, cac hoat dong phai cu thé,
thiét thuc va hiéu qua, phat huy strc tré, tinh than
xung kich, tinh nguyén, sang tao cia tudi tré
TKV nham théao g& cac khé khan, thic day san



xudt, gop phan hoan thanh céc chi tiéu ké hoach,
nhiém vu SXKD cta cac don vi va toan Tap
doan. Pong thoi, tuyén truyén gido duc vé truyén
thdng, niém tu hao v&i nhimg dong gop quan
trong ciia nganh Than cling nhu nhitng thanh tyu
cua Quang Ninh trong 60 nam qua.

DPoan TQN phdi hgp voi Poan TN Tap doan
va Thanh doan Ha Long t6 chirc Giai chay tap thé
“Stre tré vung Than viing budc di 1én” voi trén
2.500 BVTN tham gia, riéng Poan TQN co6 14
co s Poan vai 450 can b, DVTN tham gia. Phdi
hop véi Cum doan tryc thugc tinh Quang Ninh
dong gop kinh phi 100 tri¢u dong (trén téng mirc
dau tu 450 triéu dong) xay dung cong chao tai xa
Thanh Lan, huyén C6 Té. Phdi hop voéi Thanh
doan Ha Long thuc hién cong trinh v€ tranh bich
hoa tuyén dudong Tuyén than tai phuong Ha
Trung v6i téng chiéu dai 300 m tri gia 150 triéu
ddng. Phéi hop v6i Poan TN - Hoi Phu nit Cong
an tinh thyc hién cong trinh “Tuyén duong dién
chiéu sang bang niang luong mit trdi” ban giao
cho huyén Ba Ché s tién 50 triéu dong. ..

Y

Can bo, BVTN Doan TON cung Doan TN TKV
tham gia Gidi chay tdp thé

“Stec tré vang Than vitng budc di lén”
Ciing trong dip nay, TKV da tich cuc tham
gia Trién 13m thanh tyu 60 nam tinh Quang Ninh,
tich cyc tap luyén va tham gia diéu hanh, dai dién
Khdi cong nhan va Pai ddi phao cao xa Pang Ba
Hat tai L& ky niém 60 nam thanh lap tinh t& chtrc
ngay 28/10 dugc tinh danh gia cao.

Nhiéu cong trinh thiét thwe, mang lai hiéu qua
cao trong san xuat

Pau thang 8/2023, Du an cai tao md rong
nang cong suit moé than Cao Son c6 téng mirc
dau tu trén 1.800 ty dong, cong suit khai thac 4,5
triéu tdn than nguyén khai/nim bang phuong
phap khai thac 1§ thién da chinh thirc dugc khoi
cong, trong niém han hoan cua can bd va thg mo
Cao Son ciing nhu toan Tap doan. Pay la du an
¢6 y nghia quan trong ddi v6i san xuat ciia Than
Cao Son, thiét thyc chao mimg 60 nim Ngay
thanh 1ap tinh Quang Ninh. Hién nay, Cong ty CP
Than Cao Son dang chi dao cac cong truong,
phan xudng ra suc thi dua, ddy manh san xuit,
phan d4u hoan thanh ké hoach nam 2023.

=

D/c Trinh Thi Minh Thanh, Pho Bi thu Thuong
truc Tinh uy va TGD Tap doan Dang Thanh Hai
thuee hién nghi thirc gdn bién céng trinh
“Co gidi héa dong bo hang nhe 16 cho PB-12-
1C/V12-KPB Khu Péng Bac” Than Dwong Huy

Trong dot thi dua nay, Pang uy TQN quyét

dinh phé duyét 06 cong trinh chao mung ky ni€ém
60 nam Ngay thanh 13p tinh Quang Ninh va 55
nam Bac H6 gap mat dai biéu CNCB nganh Than
15/11 (1968-2023). Tiéu biéu la cong trinh “Dy
an Xuong sang cong suat 2,5 triéu tin than/nim”
ctia Than Ha Tu va cong trinh “Pao 16 va lap dat
thiét bi phuc vu co gidi hoa van chuyén nguoi,
vat tu, thiét bi mic +0/-175 giéng Vang Danh”
Than Vang Danh dugc lya chon gin bién Cong
trinh chao mung ky niém 60 nam thanh 1ap tinh
Quang Ninh. Pay la 02 cong trinh, sau khi dua
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vao sir dung sé& ting hiéu qua ché bién than sach
tir than nguyén khai, cai thién diéu kién 1am viéc
cho nguoi lao dong va dap ung nhu cau ting san
luong trong nhirng nam tiép theo. Mot cong trinh
gin bién tiéu biéu nita la cong trinh “Co gidi hoa
d@)ng bd hang nhe 10 cho PB-12-1C/V12-KDBB
Khu Péng Béc” cua Cong ty Than Duong Huy
gia tri trén 150 ty dong, gop phan quan trong dé
tang ning suit lao dong, ting san lwong, dap tng

cho san xuat va nhu cau than cho nén kinh te.

Than Ha Tu gdn bién céng trinh “Du dn Xuong
sang cong sudt 2,5 triéu tan than/ndm” chao
mung 60 nam Ngay thanh ldp tinh Quang Ninh

Poan TN Than Vang Danh gdn bién cong trinh

“Pao 10 thwong thong gié via 4 khu Il Giéng
Vang Danh” — céng trinh cdp Tinh dodn chao
mung 60 nam Ngay thanh ldp tinh Quang Ninh
Poan TQN da chi dao céac co s6 Poan dang
ky cong trinh TN chao mung ky niém 60 nam
Ngay thanh 13p tinh Quang Ninh. Cac Doan co
s0 va Chi doan tryc thugc da diang ky dam nhén
va thyc hién 54 cong trinh cdp Poan co sd, 663
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cong trinh cdp Chi doan. Poan TQN vinh dy
dugc Tinh doan Quang Ninh cong nhan va gin
bién cong trinh chao ming ky niém 60 nam thanh
1ap tinh Quang Ninh cho cong trinh “Pao 1o
thuong thong gi6 via 4 khu II Giéng Vang Danh”
cua Boan TN Than Vang Danh. Poan TQN cong
nhan va gin bién 02 cong trinh cdp Poan TQN:
Cong trinh “Son cac duong 10 sén ga mirc +97,5
khu Trung tam” ctia DTN Than Méng Duong va
cong trinh “Nghién ctru, thiét ké, ché tao han to
hop toa xe bang hé thong robot han ty dong” cta
DTN Coéng ty CP Cong nghiép 6 t6. Poan TN
Tap doan chi dao Poan TN Than Khe Cham déang
ky dam nhan, hoan thanh va gin bién cong trinh
cap Poan TN Tap doan - Cong trinh “Pao chong
16 thuong van tai via 14.2 mac -200 + -300” chao
mung ky niém 60 nam ngay thanh lap tinh Quang
Ninh.

Cung véi do, Poan TQN va Poan TN TKV
phat dong dot ra quan vé sinh mdi truong cao
diém trong thang 10 hudng téi ky niém 60 nam
Ngay thanh lap tinh véi 100% cac co sé Poan
tryc thude ra quan, véi hang ngan lugt DVTN
tham gia don v¢ sinh tai cac khu vuc van phong,
nha giao ca, nha diéu hanh san xuét, khai truong
san xudt, cac khu vuc duong 10...

S6i ndi khi thé thi dua hoan thanh ké hoach
san Xllf,lt, kinh doanh

Thyc hién chi dao cua Thu tudng Chinh phu
vé dap umg than cho nén kinh té, dic biét la than
cho dién, Tap doan chi dao cac don vi déy manh
san xuét, tang san lugng, thi dua hoan thanh ké
hoach SXKD, lap thanh tich chao mung ky ni€ém
60 ndm Ngay thanh lap tinh Quang Ninh 30/10,
55 nim ngay Bac Hd gip mit dai biéu CNCB
nganh Than 15/11. Tai cac don vi san xuét than,
sang tuyén, tiéu thu, co khi..., déu day 1én khi thé
thi dua lao dong hang say ctia can b, CNLD toan
Tap doan vi muc tiéu chung day manh san xuét,
giit vitng an toan, hoan thanh thing loi ké hoach
san xut, kinh doanh.



Tho mo Than Mao Khé quyét tam thi dua hoan
thanh ké hoach san xudt, ldp thanh tich chéo
mung 60 nam Ngay thanh lgp tinh Qudng Ninh
La don vi c6 san lugng than hang nam 16n
nhit TKV, trong nhiing ngdy thang 10, Cong ty
CP Than Cao Son tap trung cao d¢ cho san XUuét,
day manh san lugng than va dat d4 tang tir 12-
15% ké hoach. Cong ty phan ddu nim 2023 hoan
thanh ké hoach tiéu thu 4,5 triéu tin than, dong
gop trén 10% san luong chung toan Tap doan. N§
luc, quyét tim ciia Cong ty CP Than Cao Son
trong ddy manh san xuit s& dong vai tro quan
trong trong viéc hoan thanh muyc ti€u san xuét
khoéng 40 triéu tan than ctia Tap doan trong nam
2023 nay, dong thoi 1ap thanh tich trong dot thi
dua cao diém chao mimg ky niém 60 nim Ngay
thanh 1ap tinh Quang Ninh cia TKV.

Than Cao Son tdp trung thiét bi ddy manh sdn

xudt, tang san lwong, hoan thanh ké hoach SXKD Tuy

Tai Coéng ty Than Udng Bi, thuc hién chi dao
ctia TKV vé thi dua san xuét, chao mimg 60 nim

ung cho tiéu thy, Cong ty da xay dung, ban hanh
cac nghi quyét, vin ban chi dao, ddy manh phong
trao thi dua san xuit gin voi ATLD. Pay ciing la
nam thtr 2 Cong ty khai thac than 16 chg bang hé
théng co gi6i hoa hang nhe, cong suit 300.000
tan than/nam.

S6i dong trén khai truong san xudt
Than Péo Nai nhitng ngay thang 10

Ph6 Giam dbc Cong ty cho biét: Tir khi dwa
hé théng CGH hang nhe vao hoat dong, cac yéu
td k¥ thuat khai thac than 10 chg dugc nang cép,
san luong than luén dugc duy tri mac binh quan
trén 1.000 tan than/ngdy. Céc chi tiéu ké hoach
10 thang ctia Than U6ng Bi co ban hoan thanh,
Cong ty phan du hoan thanh toan dién cac chi
tiéu ké hoach nam 2023, lap thanh tich chao
mung ky niém 60 nam Ngay thanh lap tinh
Quang Ninh.

ddp ing cong tdc tiéu thy than cho nén kinh té

Cac don vi cua Cong ty Kho van va cang

Ngay thanh lap tinh cling nhu tang san luong, dap Cam Pha day manh thi dua san xuat, dap tng than
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cho nhié¢t dién va cac khach hang. Phan xudng
Giao nhan than 1 1a don vi tiéu biéu trong san
xuét, luon hoan thanh xut sic ké hoach, dan dau
phong trao thi dua ctia Cong ty. Quan déc Pham
Vin Khé cho biét, ké hoach nam 2023 don vi
duoc giao nhap va xXuét 26 triéu tin than, dé dap
ung than cho thi truong, theo chi dao cua Cong
ty, phan xuong ddy manh phong trio thi dua, ting
cuong nhan than nguyén khai, than nhap khau,
cung cép du than cho cac dau méi tiéu thy, ché
bién pha tron dé cép cho nhiét dién, phén dau
hoan thanh toan di¢n ké hoach nim 2023.

Véi tinh than thi dua lao dong san xuét cia
can by, CNLD toan Tap doan, 9 thang dau nam
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2023, céc chi tiéu ké hoach SXKD cua TKV déu
dat va vuot so v&i ké hoach va cung ky nam 2022.
Trong do6, than ti€u thu 36,45 triéu tan, bﬁng
102% so voi cung ky; mét 10 dao 197,54 m, ting
5% so voi cung ky; tong doanh thu 126,34 nghin
ty dong, bang 100% so vdi cing ky; nop ngan
sach nha nuée 23,44 nghin ty dong, ting 42% so
voi cung ky, trong d6 ndp tai Quang Ninh 14,16
nghin ty dong, ting 11% so vé&i cung ky, thiét
thuc chao mung ky niém 60 nam Ngay thanh lap
tinh Quang Ninh 30/10 (1963-2023).

Theo http://vinacomin.vn
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DAY MANH SAN XUAT, TIEU THU, HOAN THANH KE HOACH
SAN XUAT, KINH DOANH, BAM BAO AN TOAN LAO DONG

Sang 30/10/2023, tai Trung tim PHSX tai Quang Ninh, Ph6é TGP Tiap doan, Giam ddc
Trung tim PHSX tai Quang Ninh Vii Anh Tuén chii tri hi nghi cong tac diéu dd san xuit, tiéu
thu than thang 11/2023. Tham dw c6 dai dién Pang uy TQN, Poan TQN, cic Phé giam déc
Trung tim PHSX tai Quang Ninh, cic Ban chuyén mén Tap doan, cic don vi sin xuit, ché

bién, tiéu thu than...

TAPBOAN CONG NGNIEP
THAN - KHOANG ST VIET NAN

TRUNG TAM DIEUNANH SAN XUAT

~

Phé TGP Tép doan, Giam doc Trung tam PHSX tai Quang

1N

Ninh Vii Anh Tuén

>

chu tri hoi nghi diéu do san xudt, tiéu thu than thang 11/2023

Theo bao cdo cua Ban SXT, thuc hién ké
hoach SXKD thang 10/2023, Tap doan da chi dao
sat sao, quyét liét cong tac san xut, tiéu thu, dic
biét cac Ban SXT, KCM, AT, BV... da chu dong
xdy dung ké hoach, phuwong an, cic vin ban tham
muu voi Tap doan chi dao, diéu hanh cOng tac
san xudt, tiéu thy, thuc hién cong tac k¥ thuat co
ban, k¥ thuat an toan, cong tac bao v¢..., cung
v6i cac don vi di tang cuong phdi hop chat ché,
tranh thu thoi tiét thuan loi, tap trung san Xuét,
tang san lugng, cac chi tiéu chinh hoan thanh va
hoan thanh vuot ké hoach duoc giao. Cu thé: than

nguyén khai san xudt 2,960 triéu tin, bing
103,5% KH, luy ké nam dat hon 31,5 triéu tin,
bang 80,7% KH nam, c6 16/19 don vi hoan thanh
va vuot ké hoach, tiéu biéu 1a Than Khe Cham,
Théng Nhét, Ha Long, Hon Gai, Ha LAm, Ha Tu,
Nui Béo, Vang Danh, Uéng Bi, Mao Khé, TCT
Cong nghiép mo Viét Bic; boc xuc dat da 17,83
triéu tan, bang 120,7% KH, luy ké niam dat hon
112,4 triéu m3, dat gan 80% KH niam; dao 10
24.500m, bang 101,8% KH, luy ké nam dat
218.388m, biang 79% KH niam; than tiéu thu
3,730 triéu tan, béng 93% KH, luy ké nam hon
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39,5 triéu tin, bang 85% KH nam. ..

K¢é hoach thang 11/2023, 14 thang trong diém
trong san xuat quy IV, thuc hién hoan thanh ké
hoach ndm 2023 va chuén bi cho san xuit nim
2024, Tap doan yéu cau cac don vi tip trung cao
do cho san xuét, khic phuc cac kho khan, tang
san lugng, hoan thanh ké hoach thang 11, quy IV
va ca nam 2023. Déng thoi, dac biét cha trong
thuc hién t6t cong tic ATLD, khong dé xay ra
TNLD va sy cb nghiém trong. Céc chi tiéu ké
hoach thang 11/2023: than nguyén khai san xuét
2,76 triéu tin; boc xtc dat da 15,5 tri¢u m3; dao
160 23.205m; tiéu thyu 4,288 triéu tﬁn, trong do than
cho dién 3,424 triéu tan. ..

rﬁpﬁn“Au CONG ut;mEP
THAN KHOANESARCYIET NAM
TRUNG TAM BIEUHANH SAN XUAT
TAI QUANG NIHH

Phé TGP Tdp doan, Gidm doc Trung tim
PHSX tai Quang Ninh Vii Anh Tudn
chi dao dafy manh san xudt, tiéu thu, dam bdo

an toan lao dong, moi truong

Két luan hoi nghi, Pho TGP Tap doan, Giam
d6c Trung tim PHSX tai Quang Ninh Vii Anh
Tuén danh gia cao cac Ban chuyén mén Tap doan
da chu dong, tich cuc tham muu chi dao, diéu
hanh, cing véi cac don vi da c6 nhiéu ¢ ging,
nd luc, khic phuc kho khin, ddy manh san xuét
nén di hoan thanh tdt cac chi tiéu ké hoach thang
10 dé ra. Cac hoat dong cua TKV tham gia véi
tinh Quang Ninh t6 chirc ky niém 60 nim thanh
lap tinh dugc lanh dao tinh danh gia cao. Pho
TGP Tap doan chi dao, thang 11 1a thang ban 1&
két thuc nam, cac don vi chu dong, bam sat chi
dao diéu hanh san xuét, tiéu thu cua Tap doan va
nhu cau thi truong, cAn ddi san xuat, tiéu thy phu
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hop. DPac biét, chu trong thuc hién tdt cong tac
ATLD, cong tac bao vé, phong chéng chay nd,
phong chdng bui trong mua hanh kho, dam bao
an toan, ANTT, moéi truong trong san xuét; cac
don vi san xuat 16 thién c6 phuong an xudng
moong; tiép tuc thao g&, wu tién cho cac don vi
kho khin; TCT Cong nghiép mo Viét Bic dam
bao than cho Nhiét dién Cao Ngan. Tiép tuc déy
manh san xuat than nguyén khai, than pha tron,
ché bién, ting san lugng, dap ung tiéu thy; chuin
bi t6 chirc tong két cong tac san xuét, tiéu thu nim
2023. Thang 11 1a thang ky niém 87 nam ngay
Truyén théng cong nhan ving M6 - Truyén thong
nganh Than 12/11, cac don vi t6 chirc cac hoat
dong chao mung, tao khong khi sbi ndi, thi dua

lao dong san xuat hoan thanh ké hoach quy IV va
canam 2023.

Séi dong san xudt trén khai triecong Than Ha Tu

Than Nui Béo la mot trong cdc don vi
hodn thanh vieot mire ké hoach thang 10/2023

Theo http://vinacomin.vn
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TKV TIEU THU TREN 40 TRIEU TAN THAN TRONG 10 THANG

Sang 1/11/2023, Tong giam ddc Tap doan Ping Thanh Hai chii tri Hdi nghi Giao ban tryee tuyén
diéu hanh san xuét thang 11/2023 tai 2 diém cAu Ha Noi va Trung tim PHSX tai Quang Ninh.

Téng Giam doc Tap doan Pang Thanh Hdi chii
tri Hoi nghi Giao ban tryc tuyén dieu hanh san
xudt thang 11/2023 tai 2 diém cau Ha Ngi va
Trung tam PHSX tai Quang Ninh

Trong thang 10, tranh thu thoi tiét thuan loi,
Tap doan da chi dao sat sao, quyét liét cong tac
san xudt, tap trung ting san luong. Nho do, cac
chi tiéu chinh nhu san lugng than nguyén khai,
than tiéu thu, ddo mét 15... déu hoan thanh va
hoan thanh vugt ké hoach dé ra, tiéu biéu nhu
Than Khe Cham, Théng Nhét, Ha Long, Hon
Gai, Ha LAm, Ha Tu, Nui Béo, Vang Danh, Udng

Viét Béc.

Pong chi Biii Tran Péng — Truong ban
Ké hoach béo cdo tai Hji nghj

Nhu vay két thac 10 thang, toan Tap doan
san xuét trén 31,5 triéu tan than nguyén khai, dat
80,6% KHN, tiéu thu trén 40 triéu tan, dat 87%
KHN, trong do6 than tiéu thu cho cac ho di¢n dat
33,11 triéu tan, béng 86% ké hoach; san xuét
Alumin quy d6i 1,18 triéu tn, dat 91 % KHN;
tinh quang ddng trén 80 ngan tin, dat 79 % KHN;
san xuat 7,58 ty kWh dién, dat 79% KHN; san
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xuit hoa chat, vat liéu nd coéng nghiép dat 58,7
ngan tin, dat 77% KHN; doanh thu toan Tap
doan udc dat trén 138,6 ngan ty déng; loi nhuan
du kién khoang 4 ngan ty dong; nop ngan sach
Nha nuéc 22,5 ngan ty dong, bang 110% KHN;
thu nhdp binh quan NLD trén 15,9 tri€u
ddng/nguoi/thang.

bic biét, trong dip ky niém 60 nadm thanh lap
tinh Quang Ninh, TKV d trién khai nhiéu hoat
dong thiét thuc, da hoan thanh va td churc ga"m
bién nhiéu cong trinh y nghia chao mung. Qua dé
khang dinh vi tri va dong gop to 1én cia TKV
trong tién trinh phat trién kinh té-xa hoi tinh
Quang Ninh.

Phat biéu chi dao hoi nghi, Téng giam dbc
Tap doan Dang Thanh Hai nhdn manh thang 11
la thang ban 1& trong san xuét quy IV dé hoan
thanh ké hoach ca nim 2023, ciing 1a thang c6
nhiéu ngay 18 ky niém ¥ nghia ciia Tho mé va
nganh Than, do vay, Téng giam dbe Tap doan dé

10 |BAN TIN CO KHi NANG LUONG - MO S8 5/2023 (S6 40)

nghi toan thé can bo cong nhan vién phat huy tinh
than doan két, truyén théng “Ky luat va Pong
tam”, dy manh cac phong trao thi dua, phan ddu
hoan thanh toan dién cac muc tiéu da dé ra thiét
thuc 1ap thanh tich chao mung Ky niém 87 nam
ngay Truyén thdng cong nhan ving Mo, truyén

thong nganh Than 12/11, dong thoi chuan bi sém
céc diéu kién tbt nhat cho ké hoach nam 2024.

Téng giam doc Tap doan Pang Thanh Hdi
phat biéu chi dao héi nghi

Theo http://vinacomin.vn
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HUGNGIEHATEIRIENKTHI ETIBINV/ANKTAPE
DANGIMOINOIRAVDANID ONCIGARIDUNGIRONGIM GIHAMING

ThS. Tran Pirc Tho — Vién Co khi Nang lwong va M6 - Vinacomin

ThS. Vii Tuin Anh — Tdp doan Cong nghiép Than - Khodng san Viét Nam
ThS. Tran Thi Thu Thiiy — Truong Co khi O t6 — Dai hoc Céng nghiép Ha Noi
ThS. Tran Thi Thu Thity — Pai hoc M6 - Dia chat Ha Ngi

Toém tit: Hé théng van tai phu trg dung dé van chuyén nguoi, thiét bj va vat liéu ma ¢ do duong van
tai 1a mot ray treo trén noc 16 thong qua mot phuong tién chuyén ché hodc cac dam nang va dugce di
chuyén bang cac dang co cau kéo khac nhau duoc goi 1a can truc mé nd ray hay goi tit 1a mo nd ray.
DPuodng ray ciia mo nd ray 1a dam chir I dic biét, dugc treo trén cao nhd cac gia d gan trén dam hodc
neo va xich. Theo cic phuwong phap kéo khac nhau, mé né ray ¢ thé duoc chia thanh bén loai: Bang
cap; bang dong co diesel an toan nd; bang pin dic biét an toan nd; ngoai ra con c6 loai dan dong bang
khi nén van hanh tai cac tuyén ngén cuc bo. Bai bao nay mo ta hai loai din dong kéo thong dung 1a
dong co diesel an toan nd va cap vo cuc. Tir so sanh va danh gia uu nhugc diém cta hai dang dan
dong nay, tac gia nhan dinh hudng phat trién loai mé né ray dan dong bang cap vo cuc dé ing dung

tai cac mo than ham 10 Viét Nam.

Tir khéa: Can truc mé né ray, cdp thép, diesel, hwéng phat trién twong lai, mé than ham [6, pin.

1. Tong quan vé hé thong van tai mé né ray

Nudc Pirc 1a mot trong nhimg qubc gia ¢6
nganh khai thdc mo phat trién bac nhat trén thé
giéi. Nam 1954, ho da phat trién loai mo6 no ray
dan dong bang cap dau tién. Nam 1967 phat trién
thém loai mé nd ray dan dong bang dong co
diesel an toan n6. Nam 1979, thém loai mé né ray
chay pin (ic quy) dugc phat trién. Sau ndy, cac
nuoc Phap, Cong hoa Séc, Lién X6 (cli), Anh va
cac nude khac ciing da lién tiép dua vao sir dung
va phit trién cac loai mé no ray. Pay la mot trong
nhitng phuong thirc van chuyén phy trg quan
trong nhat trong thyc té san xuat & cac mo than
ham 10 tai cac qudc gia nay, chiém ~95% nhu cau
van tai. Mot sb hang san xuat mé no ray gdm co
Scharf va Braeutigam (Ptc), Ferrit, Stavus (Séc)
va gan day 1a cac cong ty lién doanh ctia cac hing
d6 v6i Trung Qude.

Niam 2010, nganh Than nudc ta da nhap vé
thiét bi van tai bang mo nd ray dau tién va dang
dan duoc ap dung trong Tap doan TKV, chii yéu
la din dong bang dong co diesel. Pay 14 loai thiét
bi méi, dugc danh gid hi¢u qua cao trong van

chuyén phu trg tai cac mo than ham 10. M6 nd ray
c6 dudng van tai treo trén noc 1o, khong phu
thudc dén tinh trang cua nén 10, noi dia chit luon
d& tac dong lam bién dang nén nén khong gian
duong 16 c6 thé duoc tan dung tdi da cho cac muc
dich khac. Ngoai viéc van chuyén hang ngay vé
ngudi, thiét bi va vat liéu, cac gia thuy luc ciing
dugc van chuyén trén cac gia ndng cia mo nd ray.
Pay 1a hé théng van tai phu tro thay thé phuong
thirc van tai cong kénh va cé chi phi 16n trudc
day 1a thuyén truot va dudng sat trén nén 16. Véan
tai bang mo no ray giam bot phan 16n cong viée
nang, boc dd, vac va van chuyén ctia cong nhan,
giam dang ké cuong do lao dong va cai thién hiéu
qua van tai, ddm bao an toan giao thong. Tuy
nhién, do chi phi dau tu kha 16n va chi phi van
hanh cao, trong qua trinh sir dung gip nhiéu khé
khin trong stra chita dau may va da s6 phy ting
clia md nd ray diesel déu phai nhap khau chinh
hang, do vay ching chua dugc ing dung rong rai.

Trung Quéc 1a nudc c6 nganh than phat
trién, dang ap dung tat ca cac hé théng van tai mo
nd ray néu trén. Tai qudc gia nay c6 nhiéu nha
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san xudt lién doanh véi cac hing ché tao ciia chau
Au nhu Xintai Liye-Scharf, Fenruite Machinery,
An Huy Huaibei-Stativ. Gan day, loai mé né ray
khi nén dugc nhap khau tir Trung Qudc vao nude
ta rat nhiéu.

O trong nudc, Cong ty Co phan Cong nghiép
016 -
lap dat va bao hanh mét s6 tuyén mo no ray cung

Vinacomin da lién doanh voi Ferrit (Séc)

cap cho nganh. Tuy nhién, do s6 luong cung cip
han ché nén chi dimg lai & 13p rap va dén nay da
dung hoat dong. Trong TKV cling da c6 nghién
ctru vé md nd ray khi nén nhung chua phat trién
duoc san phérn. Ngoai ra, chua c6 don vi nao ché
tao dugc mo no ray va cac phu kién, ngoai trtr hé
thdng phanh an toan do Vién Co khi Nang lugng
va Mo - Vinacomin nghién ctru, ché tao.

Céac mb hinh dudi day thé hién ciu truc loai
hinh vén tai md nd ray dan dong bang dau tiu
diesel va dan dong bang cap.

2. Mé né ray din dong bang diu may diesel

Hé thong van tai mo nd ray din dong bang
dau may diesel an toan nd it 6 nhidém méi truong,
c6 dic diém 14 kich thudc nho, kha nang co dong
linh hoat, thich tng t6t voi didu kién am udt,
khong bi anh hudéng boi tinh trang cta nén 10,
thuén tién cho viéc r€ nhanh, khoang cach van
chuyén dai va lién tuc. Khi dugc sir dung dé dao
dudng ham, nd co thé nhanh chéng mé rong
duong di, an toan, dang tin cdy va kinh té, van

2 3 5

chuyén truc tiép tir dia diém tap két hodc tham
chi tir mit bang dén guwong lam viéc cua khu vuc
khai thac.
2.1. Céu tao

CAu tao ciia mo nd ray diesel an toan nd duoc
thé hién trong hinh 1. Ca bin chinh va phu dit ¢
hai dau cua dong co chinh, dugc trang bi tay lai,
va cac thiét bi hién thi khac
nhu: Déng hd do nhiét d6 nude lam mat; déng hd

coi, dén, tin hiéu,...

do ap sudt dau boi tron, hé thong thay luc; dong
hd do 4p suit, bd sung dau; ddng hd do ap suat
hé théng; dong hd do nhiét d6 khi thai; dong ho
do nhiét d6 dau boi tron... Budng lai ciing dugc
trang bi thiét bi phat hién va canh béo khi ty dong
ngat dién va binh chita chdy. Phan than xe bao
gdm dong co diesel an toan nd va cac phu kién,
bom dau chinh, tram diéu khién thuy lyc, thung
dau thuy lyc, thiét bi khoi dong thay luc, thung
nhién liéu, bd tan nhiét...
2.2. Nguyén ly lam viéc

Pau méay chay bang dong co nd diesel duoc
diéu khién va din dong boi bom phanh, bom
chinh, bom diéu khién va bo diéu khién thuy lyc.
Bénh chu dong lan doc theo duong ray. Cac banh
dan dong dugc lap thanh cip ¢ hai bén ray chit [
va ép cac banh 14i 1én hai mat cua ray chit I bang
16 x0 hoac xy lanh thiy luc. M6 to thuy luc lam
quay céac banh dan dong va nho lyc ma sat giira
banh dan dong va duong ray tao ra luc kéo cho

Hinh 1: M6 né ray dan déng bang dau mdy diesel an toan né: 1,9 — Buong ldi; 2,4 — B6 dan dong;
3 — Pdu kéo; 5,8 — Phanh an toan; 6 — Xe ndng tai; 7 — Tdi treo
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Hinh 2: M6 né ray dan déng bang cap: 1,2 — Tram dan déng; 3 — Spi cap; 4 — Tram cang cdp;

5 — Ban diéu khién; 6,12 — B¢ giam chan dau cuéi: 7 — Pu ly dan hwong, 8 — Bo du tri cap;

9 — Toa hang; 10 — Toa ché nguwoi; 11 — B6 phanh, 13 — Tang doi hurdng
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dau may chuyén dong. B& mat ngoai cua banh
dan dong thuong dugce 16t biang poly urethane c6
hé s6 ma sat cao dé cai thién do bam dinh véi ray
va gitip du may chay & goc nghiéng 16n tt hon.
Pong co diesel ¢6 thé duoc khoi dong bang khi
nén, thuy luc, dién, hoac co khi (béng tay). Thong
thuong st dung phuong phap khoi dong bang
thity luc, diéu chinh ap suat dong co bang bom
ap luc tay trude khi van hanh, khi dat dén ap suét
cai dat, dong co thuy luc khoi dong dong co
diesel dé thyc hién chu trinh. M6 n6 ray dan dong
bang ddu may diesel str dung hé thong thay luc
khép kin, mdy bom chinh la bom piston hudéng
truc va dong co truyén dong 1a dong co piston
dinh lugng truc nghiéng. Hé thong diéu khién bao
gdm diéu khién khi nén va thuy luc dé thuc hién
hoat dong két hop v6i nhau thong qua van khi
nén va van thuy lyc. Ngoai ra, mo nd ray c6 hé
théng bao vé kiém soat nhiét do, ap sut va
phanh, dya vao cac cam bién 4p suét va bo phan
cam bién khi dé ty dong diéu khién dau may.
2.3. Diéu kign dp dung

Trong cac dudng 10 sir dung dau may diesel
an toan nd ludn can tang cudong hé théng thong
gi6, luu lugng gié phai 16n dé c6 kha nang lam
loding cac chét doc hai trong khi thai ciia dong co
dén pham vi quy dinh (trong “Quy dinh an toan
mo than”, ham luong khong dugc vuot qua 1%
va nhiét d0 mdi truong khong duoc cao hon
35 °C). Khi st dung hiéu hon méot dau may, dau
may thir hai s& dugc phan phdi theo 75% luong
khong khi ctia diu may thir nhat; dau may thi ba
tro di s& duoc phan phdi theo 50% lugng khong
khi clia dau may thir nhat. Mo no ray dan dong
bang ddu may diesel khong bi gigi han bai
khoang cach van chuyén va thoi gian st dung,
tuy nhién do tinh chat khong lién tuc nén can bd
tri chiéu dai cung dudng hop 1y.
3. Mé né ray din dong bing cap

Mo né ray dan dong bang cap 1a phuong tién
van chuyén nguoi, thiét bi va vat liéu trén mot
duong ray treo c¢b dinh trén noc va dugc kéo bang

to1 cap vo cuc hodc toi cap mot dau mat. N6 ¢o
thé ap dung cho dudng 16 c6 do dbc 16n va ciing
khong lo sy bién dang, lan nén cua nén, tn dung
hiéu qua khong gian ctia duong 10, giam mbi lién
két giao thong, giam lao dong thu cong. Nhuoc
diém 1a khoang cach van chuyén, han ché r&
nhanh va lip trén tuyén tuong ddi ¢ dinh.

b) M6 né ray cap do
Scharf ché tao
Hinh 3: Mé né ray dan dong bang cdp

a) Mé né ray cap do

Trung Quoc phdt trién

3.1. Céu tao va nguyén ly lam vigc

Mo 16 ray dan dong bang cap c6 cau tao chu
yéu bao gdbm phan dan dong, cac co cau nang tai,
hé théng duong ray, rong roc dan huéng céap,
phﬁn dién dong lyc va tin hiéu. V6i mo nd ray
kéo bang tdi cap vo cuc, luc kéo cap duoc cung
cap boi toi cap mot dau mut do luc ma sat giira
cap va pu ly dan dong lam cho cap chay theo
chiéu di dinh trude. Cap gan lién voi cic xe nang
tai chuyén dong qua lai doc theo duong ray.
Tuong ty, md nd ray kéo bang toi co lyc kéo
dugc tao ra do cap quan quanh tang ma sat, mot
dau cap cb dinh vao phanh hodc xe nang tai, diu
kia quin quanh bé tao luc cing rdi qua tang ddi
hudng quay va cb dinh trén xe duy trit cap.
3.2. Nguyén ly lam viéc

Day cép ciang dugc nhd bo tao luc cing dé
¢6 d6 cang ban dau nhét dinh. Sau khi khoi dong
dong co, néu 14 toi thuy luc s& ddn dong bom thay
luc chay, dau cao 4p tir bom truyén dén dong co
thay luc cua toi kéo, tir 46 dan dong banh xe ma
st cuia toi kéo truyén dong cho tang ma sat quay
va day cap chuyén dong, ca co cdu treo tai chuyén
dong tinh tién qua lai. Soi cap du co thé duge
quan trén tang dy trir va dugc st dung dé didu
chinh khoang cach van chuyén trong mot pham
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vi nhét dinh, kéo dai tuyén hodc co ngén lai.
3.3. Diéu kign dp dung

Goc nghiéng cia duong 10 van tai dung mo
nd ray dan dong bang cap vo cuc dat duoc dén
25°, ban kinh cong ngang va doc cua duong ray
khong nhé hon 10 m. M nd ray dan dong bang
cap duge st dung trong didu kién ¢b dinh vi tri
tram din dong, duong 10 co chiéu dai thay doi
duoc véi cu ly van chuyén khong 16n hon 1500 m
va khong bi phan nhanh.
4. Sy can thiét phat trién h¢ théng vén tai
mé nd ray din dong bang cap tai Viét Nam

Qua trinh ap dung da chiing to6 h¢ théng van
tai mo nd ray c6 dic diém an toan cao, hiéu qua
va it chiém dung khong gian duong 10, phu hop
v6i ddc diém cua cac mo than nuéc ta. Co giGi
hoa van chuyén phu trg mo than ctia Viét Nam
bat dau twong d6i mudn tir nim 2010. Cong tac
nghién ctru va phat trién trong nudc linh vyuc nay
cho dén nay chi méi dimg lai san xuat thanh cong
mot s6 bo phan nho. Ngoai ra, céc linh kién quan
trong nhu dong co diesel an toan nd, cac bd phan
chinh nhu bom dau, dong co dau, hop $0,... cling
phai nhap khau tir nuéc ngoai nén anh huéng dén
chi phi, gia thanh va bao dudng cua thiét bi, gy
trd ngai cho cong tac van hanh, dac biét qua trinh
bao dudng can sir dung chuyén gia ciia nha san
xudt dé hiéu chinh cac thiét bi nay. Vi gia thanh
san pham nhéap khdu cao, thiéu phuy ting thay thé,
thoi gian cung cip phu ting dai, kho bao dudng,
dich vu sau ban hang khé khin, dan dén cac mo
than no6i chung khong du kha nang cung cép k¥
thuat kip thoi, anh huong dén diéu kién van hanh
lién tyc. Vi vay, ddi voi thiét bi van tai mo nod ray
diezel trong nudc, truée hét phai ddy manh lam
chu thiét ké, ché tao thir va nang cao chét luong
san pham hién c6, nhit 1a chat luong san phdm
chinh da hoan thién, cing cd nhitng thanh tuyu da
dat dugc, ddy nhanh tdc do hién dai héa mo than
thong qua khau phat trién thiét bi van tai phu trg.

Ngoai didy manh ap dung coéng nghé cao,
ddng thoi ciing can nd lyc nghién ctru 1am chu
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thiét bi van tai phu tro mo6 nd ray cé tinh nang
phut hop véi nhu cau tai cac vi tri nho 1é cua cac
mo, cac khai truong ¢ xa trung tam. Thiét bi van
chuyén phu trg bang nd né ray van chuyén vat
liéu va con nguoi mét cach hi€éu qua, co thé ¢o
cac phuong an ché tao thiét bi twong ung cho cac
mé hodc khu vue khai thac véi cac didu kién khac
nhau. Sy phat trién nhanh chéng cua cong nghé
khai thac than va thi truong canh tranh ngay cang
gay git, yéu cau ning suit cao, hiéu qua cao va
an toan cao da trd thanh muc tiéu chung cua tat
ca cac don vi khai thac than. La mdt trong nhiing
mat xich quan trong trong khai thac, viéc nang
cao ning lyc vén tai phy trg ciing 1a diu cap thiét
va h¢ théng van tai bang md nd ray s& c6 xu
huéng phat trién dang vén tai bang cap dan dong
cho céc tuyén van tai twong ddi ¢6 dinh nho cac
dic diém dudi day:

1) Vén dau tw thép: Khi so sanh gitta mo no ray
dan dong bang cap va mé nd ray dan dong bang
dong co diesel, von dau tu ban dau cho mo nd ray
dan dong bang dong co diesel rt cao, trong khi
mo nd ray dan dong cap chi phi thip hon rat
nhiéu. Do vay, cac don vi ¢6 nhu cau c6 thé lép
dat cac tuyén mé nd ray dan dong bang cap trudc,
sau do khi can st dung loai dau kéo dang diesel
két ndi chung cing hé théng ray ma khong can
bd sung dudng ray. Ngoai ra, cic mo di dau tu
md nd ray din dong bang dong co diesel ciing co
thé lip dat mo no ray din dong bang cap tai cac
vi tri ma dau kéo diesel kho tiép can hoic tiép can
khong hiéu qua.

2) Chi phi v@n hanh thép: D6i v6i mo no ray dan
dong bang dong co diesel, chi phi nhién liéu theo
muc tiéu thu nhién liéu caa mot dau may diesel
la ~265 g/kWh va chi s6 tiéu thu nhién liéu cua
dong co diesel co cong sudt truyén dong 81 kW
1a ~25 1/h [3]. Theo thdng ké tai Trung Qudc, véi
quing dudng van chuyén 2.000 m, lam viéc 200
ngdy mot nam, san xuat 3 ca, chi phi nhién liéu,
van hanh va stra chira ctia mot mo nd ray dan
dong bang dong co diesel 12 ~2,1 ty/ nam. Trong



khi d6, chi phi sir dung cho dang mo nd ray dan
dong bang cap ré hon rét nhiéu, chi bang 20% so
v6i mo nd ray din dong bang dong co diesel.

3) Chi phi siva chira, bio dwéng va vit tw thip:
So sanh v&i chi phi bao tri cia mo no ray dan
dong bang dong co diesel thuong duoc tinh bang
2,5-3% mirc dau tu vat tu va thiét bi ciia hé thong
can truc mo nd ray. Chi phi bao dudng ctia mé nd
ray dan dong bang cap ré hon rat nhiéu do chuyén
gia trong nudc dam nhiém, phu tiung dugc san
Xuat trong nudc.

4) Khong gdy é nhiém méi trwong siv dung: Vi
dang dan dong bang cap s& khic phuc tinh trang
6 nhiém khi trong dudng 10 do khi thai dong co
diezel, ngoai ra tiéng on ciia ddu may trong qua
trinh van hanh mé né ray dan dong bang dong co
diesel c6 tac hai dén sic khoe ciia cong nhan.
Mo né ray van hanh bang cap ¢ cac moé cd ndng
d06 khi mé tan cao thuén 1gi hon.

5) Tinh twong thich véi hé théng dwong ray ciia
mé né ray diezel: Soi cap truyén luc cho mé nd
ray dan dong bang cap 1a cap thép lip ¢ dang vo
cuc va duoc dan hudng boi bd banh xe dd cap
doc dudng. Bo banh xe nay duoc lap dit trén dinh
duong ray I155 hodc I1140E. Dbi voi nhiing
duong 10 ban dau di st dung dong co diesel,
ching c6 thé chay song song ma khéng anh
hudng dén duong ray hoat dong ctia mé nd ray
dan dong bang dong co diesel. Ngoai ra, giita hai
loai ciing str dung chung duong ray va hé thong
phanh an toan, ké ca dbi véi dang ray c6 ring cua
cling khong anh huéng dén van hanh cua toi cap.
6) Tinh cong nghé:

- Cac tuyén mo nd ray dan dong bang cap co
thé lap dat cac duong 10 xa vi tri trung tam, khi
cac ddu may diezel van hanh t6i d6 khong con
hiéu qua vé thoi gian va kinh té. Viéc ap dung
cuc bd cac hé théng nay van dap ung dugc tinh
an toan, hi¢u qua va tinh tuong thich;

- V6i dic thu khong gian nho, tuyén van tai
¢ dinh, d6 dbc van tai 16n, mé nod ray dan dong
bang cap c6 diéu kién ap dung vao cac tuyén van

tai phu trg trong khai thac khoang san la phu hop.
7) Tuédi the cdp thép cao hon so véi toi kéo mdt
ray: Cap cua toi kéo vo cuc dugce dat trén mat ray
thong thuong can dugc thay thé sau 6 thang st
dung. Cap thép ctia mo nd ray dan dong bang cap
duoc dat ¢ vi tri trén cao, tranh anh hudng cua
moi truong nén tudi tho cua cap thép duoc kéo
dai, thuong co6 thé dat hon 2 nam theo quy chuin
an toan. Céac banh xe cia mo6 no ray duogc lam
bang vat liéu dic biét co6 do bén va kha ning
chéng mai mon cao, gitip kéo dai tudi tho.
8) Khd nding an toan va hi¢u qud vin chuyén
cao: Toi kéo mat ray lién tuc bang cap vo cuc
chay trén dudng ray thong thuong trén mat dat dé
xay ra su cd trat banh khoi duong va 1at, kho dap
mg duoc yéu cdu van chuyén ngudi trong cac
duong 10 ma nén 10 bién d6i. M6 né ray dan dong
bang cap khong chi duoc sir dung dé van chuyén
vat liéu va thiét bi, dic biét 1a van chuyén toan bo
khung thiy lyc hd tro khai thac co gi¢i hoa hoan
toan, ma con c6 thé thuc hién van chuyén nguoi.
5. Két luan

Trong nhitng nim gan day, véi toc do hién
dai hoa cac mo than, khéi lwgng may moc va thiét
bi dugc sir dung trong san xuat khong ngimg ting
1én cung voi su cai thién lién tuc cia cong nghé,
trong khi diéu kién khai thac ngay cang phtc tap,
Xa Vi tri trung tam, rat can nghién ctru mot thiét
bi van tai trong diéu kién tién quyét an toan van
tai 1a dau tién. M6 né ray dan dong bang cap dat
duogc trong tai va duong van chuyén 16n tai cac
mo than, dap img nhu cau van hanh cua cic mo
phirc tap véi goc dbc 16n, do doc thay doi va
duong cong. Mic du c¢6 nhuge diém 1a thuong
phai dung trong cac tuyén twong ddi cb dinh,
nhung n6 c¢6 nhidu vu diém nhu cé thé duge ché
tao 100% tur trong nudc (ngoai trur dudong ray),
chi phi dau tu thap, van hanh an toan, chi phi stra
chira nho, dong thoi co thé thich ung véi ting
diéu kién khac nhau ciia moé. Do viy, dau tu
nghién ctru dé phat trién cac san pham nay tir
trong nudc dé nang cao mirc do co gii hoa van
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tai phu tro 14 viée 1am hét stc can thiét, phuc vu  né ray dan dong bang cap trong mé ham 16 dé dan
cong nghiép hoa, hién dai hoa nganh khai thac bt kip xu hudng chung phat trién nganh Than
than - khoang san. Chiing ta c6 thé mong doi trién  trong tuong lai.

khai n6i dia hoa cac tuyén duong van tai bang mo
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XE DO CAP DI DONG SU DUNG NANG D0 CAP KEO
CHO CAC HE THONG TOI MOT DAU CAP MO NO RAY

TS. Nguyén Trong Tai — Vién Co khi Ning heong va Mo - Vinacomin

Tém tat: Hién nay, trong khau van tai tai cac mo than ham 10 Viét Nam, van tai kiéu toi truc mot dau

cap mo nod ray dang duge sir dung rat pho bién do phuong phéap nay don gian, dé ché tao, lip dat va

van hanh. Tuy nhién, dic diém ctia phuong phép nay 1a khong c6 hé théng d&, bao vé cap khi lam

viéc, cap kéo dugc tha long khong gitl on dinh, 1am cho tudi tho cta cap bi giam xuéng do ma sat voi

cac vat xung quanh cling nhu ti€ém an nguy co cap bi vuong, mac ket hodc bi roi. Bai bao gioi thigu

vé céu tao, nguyén 1y hoat dong, cong dung va pham vi ap dung cta hé thong xe d& cap di dong hd

trg nang do cap cua toi truc mot dau cap moé no ray su dung tai cac duong 1o giéng nghiéng cia cac

mé than ham 10 thudc TKV.

Tir khoa: Mo ham o, toi truc mot dau cap monoray; van chuyén; xe do cap di dong.

1. Dit van dé

Hé théng d& cap rat quan trong dbi véi toi
truc cap kéo néi chung, giup cap ludn on dinh va
an toan, khong bi vudng vao cac thiét bi khac khi
hoat dong. Ngoai ra, né cling bao vé cap khong
bi ma sat v6i nén dudng gay ton thuong va lam
giam tudi tho cap. Cac toi kéo cap nhu kiéu truc
tai mot dau cap két hop xe goong chd vat tu va
xe song loan ché nguoi, kiéu van tai toi vo cuc
MDK, SQ, SKS, DKNU, toi hd trg ngudi di bo
déu c6 hé thong con lan d& cap. Véi toi kéo kiéu
monoray, trén thé gi¢i néi chung va Viét Nam noi
riéng déu chwa c6 hé théng dd cap, cap kéo duge
tha ty do. Viéc bao vé cap trong qua trinh lam
viéc 1a twong d6i quan trong. Khi xe chd vt tu ¢
gan tang cudn céap thi khong can dén hé thong do
cap. Tuy nhién, khi xe chd vat tu & xa tang cudn,
cap co tu trong nén bi vdng xudng dudi, néu
khéng duoc kéo cing s& giy anh hudng dén tudi
tho cua cap ciing nhu anh hudng dén cac thiét bi
xung quanh.

Do két cdu cua toi truc mot dau cap monoray
di trén duong ray treo trén noc 16 nén viée bd tri
con lan tinh trén duong ray nhu cac hé thong toi
kéo toa xe dudi nén 1a rat kho khin va anh huong
t6i két cdu ciing nhu kha ning lam viéc clia cac
thiét bi khac. Trong bai bo nay, tic gia nghién
ctru hé théng d cap di dong cho toi truc mot dau

cap monoray no6i chung va hé thng toi thuy luc
monoray ndi riéng. Hé théng dang xe d& cap di
dong, thuan loi cho viée bd tri, 1ap dit cac thiét
bi d& cap ciing nhu khong 1am anh huong t6i két
cAu va hoat dong cua cac thiét bi khéc cua toi.
2. Ciu tao, nguyén ly hoat dong, pham vi ap
dung ciia xe do cap di dong
2.1. Ciiu tgo

Xe d cap di dong ding cho toi truc mot dau
cap monoray c¢6 két ciu don gian, d& ché tao, bao
dudng, dugc lép dat doc 1ap va khong anh huong
dén hoat dong cia toi. Xe d& cap bao gdm co ciu
kep duoc ché tao tuong ing. Cac co cAu kep duoc
lap dai trén hé thdng dudng monoray mot khoang
nhat dinh, c6 nhiém vu gitr phan phdi xe d& cap
& cac vi tri mong mudn dé hinh thanh timg vi tri
dd cap. Cac xe d& cap ciing dugc lap trén dudng
monoray va c6 thé di chuyén doc theo duong
monoray nhd cic banh xe lan. Trén xe lip puly

dan hudng cap hoic con lan d& cap.

Hinh 1: Hé thong d& cdp di déng & vi tri dé cap
1 — Co cdu kep; 2 — Xe d& cdp; 3 — Cap
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2.2. Nguyén ly hoat dong

Céc co cau kep duoc lip 1én duong monoray
v6i khoang cach nhét dinh L. Ban dau, xe chét tai
O Vi tri san ga phia trén. Khi d6, cac xe do cap di
dong 2 dang don vao v6i nhau & mot vi tri trén
duong ray gan san ga, thé hién nhu hinh 2.

Hinh 2: Hé théng do cap di dong o vi tri don xe

Khi toi tha xe chd vat tu xudng phia dudi,
dudi tac dung cua lyc cang cap va tu trong, xe do
cap di dong 2 s& tur di chuyén xubng phia dudi
cung voi cap 3. Khi di chuyén dén ting vi tri lip
co cau kep 1, xe d& cap 2 twong tng s& bi gitr lai
va tao thanh céc vi tri dd cap voi khoang cach thé
hién vi tri nhu hinh 1. Khi to1 kéo xe chd vét tu
di 1én, cac xe d& cap s& duoc lién két don lai vai
nhau va di chuyén di 1én cing véi hé thong xe
ché vat tu dén vi tri san ga phia trén, thé hién nhu
hinh 2.

2.3. Pham vi dp dung

Xe do cap di dong duoc ap dung cho cac toi
truc kiéu mot dau cap monoray dung trén céc
duong 10 giéng nghiéng, cac 10 thuong vén tai
trung gian chuyén chd vat tu, vat li€u cho cong
tac khai thac than ciing nhu cong tic dao chong
16 trong cac mé ham 19.

3. Tinh toan lua chon khodng cach lép dat xe
do cap

Viéc bd tri khoang cach cac xe d& cap di
dong twong d6i quan trong boi vira co thé dat
dugce muyc tiéu gitr cap on dinh khong cho vong
Xuéng dat, vira co thé tiét kiém duoc vat tu ché
tao cling nhu 1am cho hé thong khong bi cong
kénh. Xe d& cap chi lam viéc khi toi truc mot dau
cap monoray tha tai xudng phia dudi. So dd tinh
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toan khoang cach bd tri cic xe d& cap trong
truong hop toi tha tai xudng phia dudi thé hién
nhu hinh 3.

L/2 L2

»

VARN ya
r G

w1

- S
Hinh 3: So d6 tinh todn khodng cach bé tri
cdc xe do cap trén dwong monoray

Thyc hién phan tich d§ vong cua cap gitra
hai xe d& cap lién tiép. DO vong 16n nhat tai vi tri
L/2 giita hai xe d& cép lién tiép nhau, dugc tinh
theo cong thuc [1]:

m gL2 cosf3

Y
max 8S

min

(0

Do vong cua cap lua chon cho hé théng do
cap: h =5% hay Y =0,05L
L max
Thay vao cong thic (1) ta co:
m_ gL2 cosf

&S .
min

0,05L =

L= Smin ©)
2, 51rnc gcosf3
Nhu vy, theo cong thirc (2), khoang cach bd
tri hai xe d& cap phu thudc cha yéu vao luc cang
nho nhat trén cap. Luc cing nho nhat xuét hién
khi hé thdng chay khong tai, dugc tinh theo cong
thue [1]:

ST min = nge (sina+wcosa) o)

+qCLg(sin a+w’cosa), N

Trong d6: Mye — khdi lugng bi, gom cac khi
lugng xe chd vat tu, xe phanh BTs, thanh ndi, xe
treo, Mxe = 600 kg; qc — khéi lugng cap (khdi
luong chon trudc cua cap 6x36+1 duong kinh
12 mm); qc = 0,53 kg/m; ®, ®* —hé s6 ma sat.
Thay céc s6 liéu vao cong thic (3) dugc:



S . =9.81x 600(sin 30°+0,025cos 30°)
T min

+0,53x150x9,81(sin30°+0,25¢c0s30°) =3630 N
Thay Stmin vao cong thirc (2) ta co:
_ 3630
©2,5%0,53%9,81c0s30°
Trong truong hgp hoat ddng 1y tudng clia toi

=322 m

thuy lyc monoray thi khéng can phai c6 hé thong
d5 cap do cap khong bi tring, hé thong bi cia
thiét bi cling c6 thé cang cap. Nhung trén thuc té,
cac duong 1o thuong van tai hodc cac duong
giéng vén tai trung gian ludn c6 do déc khong 6n

10000

dinh ciing nhu vi tri sdn ga khong ly tudng, cap
trén duong ray luén dao dong, bi tring xubng dét,
tiém 4n nguy co mic ket. Do dé, xe d& cap di
dong 1a rat can thiét, ngoai viéc d& cap khong bi
trung, con c6 thé gitt cap 6n dinh khong bi vudng
vao cac thiét bj khac khi hé thong lam viéc.

Do khoé lép dat xe do cap di dong véi mat do
day trén tuyén truc va diéu nay ciing khong can
thiét, khoang cach lip dit cic xe d& cap
L=8+12m tuy thudc vao chiéu dai cua tuyén
truc tai. Chon chiéu dai L = 10 m dé cap co thé
tu Iya cling nhu khong bi go ép.
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Hinh 5: Vi tri cap trén xe do cap di dong

Uu diém ciia xe d& cdp di dong:

- Xe d&, dan hudng, 6n dinh tuyén cho cap,
gitp bdo vé€ cdp tranh ma sat hodc vudng vao
thiét bi khac khi hé théng lam viéc;

- Xe d& cap don gian, nho gon, dé ché tao,
lép dat va bao dudng;

- Xe d& cap doc lap vai toi cap kéo, dé dang
thao 1ap khong anh huéng dén cac thiét bi khac

lam viéc, c6 thé thay d6i cac vi tri d& cép linh
hoat;

- Vit liéu ché tao 1a thép két ciu, thép tam,
thép tron rat phd bién trén thi trudng, cong nghé
ché tao khong yéu cu do chinh xac cao, két cau
nho gon nén gia thanh dau tu thap;

- Kha nang lam viéc linh hoat va dd tin cay
cao, it hong hoc.
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Nhuoc diém:

bay la thiét bi méi, hién chua c¢6 don vi nao
ap dung, chua thir nghiém dugc tinh nang lam
viéc cua hé théng.
4. Két luin

Xe d5 cap di dong duoc ap dung dé khic
phuc nhugc diém cua cac toi truc mot dau cap
monoray chwa c6 hé thong d& cap, gitp cho cap
khong bi tring vong, giit 6n dinh trén tuyén truc
khi toi lam viée, tir d6 tang thém do an toan cho

ngudi va thiét bi ciing nhu ting tudi tho cho cap.

Xe 4o cap ¢co két cAu don gian, dé ché tao,
lap dat va bao dudng, c6 thé thao lip ma khong
phai thay doi két cAu cua toi va duong ray, 1am
viéc tu dong theo hoat dong cua toi.

Nghién ctru can duoc sém dua vao ap dung
thir nghiém, danh gia, tor 46 lam co sé nhan rong,
khuyén khich cac don vi mo ham 16 trong TKV
ap dung trén cac tuyén toi truc mot dau cap
monoray.

TAI LIEU THAM KHAO
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THIET BI VAN TAI NGUGI TRONG MO HAM LO
C0 DO DOC VAN TAI TU 25 BEN 50 DO

ThS.Trin Pirc Tho — Vién Co khi Ning leong va Mo - Vinacomin
ThS. Tran Thi Thu Thity — Dai hoc M6 Pia chdt

Tém tit: Thoi gian qua, cac mo than ham 16 thugc Tap doan Cong nghiép Than - Khoang san Viét
Nam (TKV) ngay cang phai khai thac xudng sau, cong tac van tai phu trg 14 rat 16n, trong dé, van
chuyén ngudi ludn 1a vin dé duoc quan tam va dit 1én hang dau. Trong céac thiét bi van chuyén ngudi
trong 10, toi cap treo chd nguodi (TCCN) ngay cang duogc st dung rong rai. Tuy nhién, cho dén nay &
trong nudc, do cac tinh chat an toan ma cac thiét bi nay chi duoc ing dung tai cac tuyén dudng van
tai voi goc dbc nho hon 25°, chua c6 cac thiét bi ché nguoi tai cac goc dbc 16n hon, mic du nhu cau
doi hoi kha 16n. Vi vy, can nghién ctru thiét ké, ché tao mot san pham dap ung duoc yéu cau do.
Trong bai bao nay, chung t6i néu ra giai phap thiét ké cong nghé cho san pham “Thiét bi van tai ngudi
trén duong 10 dbc tir 25 d&én 50 d6” nham timg budc nghién ctru ché tao va dwa vao ap dung trong
thuc tién. Pay la mot giai phap mai chua c6 & trong nude, dap ing yéu cau dic thu tai cac duong 10

trong TKV.

Tir khoa: Lo doc, mo ham lo, thiét bi cho nguwoi, van tdi.

1. Dt van dé

Hién nay, trong cac mé than ham 16 ctia nudc
ta, cac thiét bi van chuyén cong nhan tai cac
duong 10 ¢6 goc ddc nho hon 25° dang duoc g
dung kha nhiéu, tir TCCN dén céc toa xe chuyén
dung nhu XRB, DKNU va KS. Tt nam 2013,
TCCN sir dung cho 16 bang va cac duong 10 co
d6 ddc dén 25° duge Vién Co khi Nang luong va
Mo - Vinacomin phat trién va str dung rong rii
trong cac mo nho viée ting ning suit va tinh an
toan [1]. Tuy nhién, cac via than c6 d6 dbc trén
30° chiém 30+40% trit lwong khai thac. Tai
nhitng vi tri ndy, cong tac van tai nguoi rat kho
khin. Puong 16 cht yéu nam & dudng ndi cac
muc khai thac, nhé hep, dai 150300 m, do dbe
28+45°. Pi voi cac mo khai thac khoang san
thude TKV c6 dic diém duong 10 dugc dao trong
d4, khong can chdng giit, nhitng duong 16 ¢6 do
dbc 16n 23+45° ¢6 cung d6 ngin hon, thong
thuong < 100 m. Hang ngay, s luong lao dong
di lai kha 16n, nhung chua cé thiét bi hd trg, da
s6 str dung thang day hodc toi kéo. Didu nay gay
nén nhirg anh huéng khong nhé téi san xuét, boi
v6i d6 dbc 16n nhu vay, viée di chuyén cua cong

nhan hét stc phirc tap, hao phi strc lao dong va
kha ning mét an toan cao, ngudi di lai ¢ thé mat
can bang va tao ra cac su cd, dic biét khi di
chuyén theo doan, mot sy cb s& gdy anh huong
rat 16n.

O cac nudc co nganh than phat trién, cac
thiét bi ké trén thuong cling chi dugc sir dung tai
cac duong 10 dée dén 30°. Vi do dbe trén do,
chu yéu ding mé né ray dan dong bang cap hoic
dau may diesel [2].

Theo yéu cau cua Tap doan TKV vé viéc
dam béo strc khde cho nguodi cong nhan trong khi
lam viéc tai cac duong 10, “khong duoc dé ngudi
di bo qua 1.000 m véi 16 bang, 150 m véi 10 doc
va van chuyén vat liéu tha cong qua 30 m”, dong
thoi thuc hién chu truong ciia B Cong Thuong
va Tap doan vé viéc hién dai hoa nganh khai thac
khoang san ciing nhu wu tién dau tu lap dat cac
hé théng van chuyén nguoi, vat tu, thiét bi trong
ham 10 dé giam thiéu nguoi lao dong di bo trong
ham 16, giam nguy co tai nan lao dong, ting ning
sudt lao dong, viéc nghién ctru thiét ké, ché tao
mot loai thiét bi van tai nguoi trong moé ham 10
tai cac duong 10 dbc 25+50° 1a hét stc can thiét
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va cip bach. Ngoai dap tmg cho nhu ciu hién tai,
khi thiét bi ra doi c6 thé cho phép cac mo nang
cao nang suit lao dong, tan thu ngudn tai nguyén
& cac via dc.

2. Gi6i thiéu thiét bi ché nguoi 10 doc tir 25
dén 50 do

Toi chd nguoi 160 déc 25+50° T.XCN do
Trung tim Nghién ctru Thiét ké Co khi - Vién Co
khi Nang luong va M6 - Vinacomin, thiét ké va
ché tao nhim muc dich van tai ngudi tai cac
duong 10 co6 do dbc 16n, ddm béao an toan va bao
vé€ suc khoe nguoi cong nhan khi lam viéc trong
ham 16. T.XCN duoc phét trién tir TCCN theo
mot dang didc biét, dung trén cac tuyén duong 10
vira nho va vira thap, v6i do doc 25+50°. O diéu
kién nay, thiét bi phai hoat dong an toan tuyét doi.
Do d0, céc chi tiét va vat liéu duoc st dung nhe,
tin cdy va hiéu qua. o dai cua myén to1 duoc
thay ddi theo khu vuc lam viéc, nghia la co thé
thu ngn hodc ndi dai tuyén rat thuan loi. Ning
sudt ctia toi ~300 ngudi/h/nhanh, 1am viée theo
c hai chiéu 1én/xubng.

Nhin chung, dang toi nay phu hop voi cac
duong 10 ngan va dbc, cho cic ving san lugng
~11.000 tan/ngay véi lugng cong nhan hoat dong
80+100 ngudi/ca. T.XCN duoc lap dit trong cac
duong 10 trong d4, trong than véi chiéu dai ¢6 thé
thay ddi theo thoi gian, theo thiét ké c6 thé hoat
dong 220+450 m, phi hop voi do doc twong timg
50+25°.

3. Céu tao va tinh ning cia thiét bi ché nguoi
10 déc tir 25 dén 50 do

Hinh 1 mé ta cau tao ctia T.XCN vé co ban
bao gom dong co dan dong cho tang chi dong lap
trén phia dau doc va tang d6i huéng & phia cudi
dbc. Tram dan dong cho xich duogc van hanh lién
tuc cung voi cap an toan. Pay 1a phuong tién lam
viéc trén cac duong 16 doc ma ¢ d6 trang thai
ngudi cong nhan khi 1én xudng phai dam bao
tuyét ddi an toan, do vay dugc tich hop cac dac
diém sau:

- C6 co chu du phong chéng mat lién két
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trong soi cap co tai;

- C6 co chu hd trg 1én/ xudng dau va cudi ga;

- Ghé khong thé ty thao roi khi van hanh;

- Khong str dung con lan do;

- Cao d6 1ap dam thap;

- Thu ngin, hodc ndi dai tuyén d& dang (bang
cach bot/ thém cac mo6 dun 6 m);

- Van tai do dbc 25+45° (dén 50° khi can).

1. Tram dén déng 2.Co céu lap ghé
{ - 6. Dam dan huwéng

[ -
/ f\ — /‘/ 5.Dém géc ngang
g e »

e \ I 4. Tang déi huéng
’ - S

P ST~ 9.Bbi trong
“..7.Ghé ngbi /

. .
3.Cochuthioané/ |
8. Béc Ién xubng/

2000
800

|
ol T 8 i T Lo O i G i

e

1900 - 2000 Min

Hinh 1: M6 hinh va mdt cat ngang

thiét bi chd nguweoi 16 doc tir 25 dén 50 do

O hai phia cta nhanh toi bd tri cac vi tri 1én
va xubng ghé, thong thuong cac ghé cach nhau
~12 m. Khoang cach gitta hai nhanh ~800 mm.
Mot day cap ding khan cap duogc st dung phong
khi can thiét phai ding thiét bi tai vi tri bat ky. O
hai phia tang dau/ tang dudi dugc bao vé khi co
hién tuong ghé khong thao dugc moc hodc sgi
cap co tai bi dut. Luc cang cap dugc duy tri boi
d6i trong hodc cic phuong phap khac nhu hé
thdng thuy luc. Theo cach nay, luc cing duoc giit
khong ddi bat ké trang thai hoat dong nao cua
tuyén dan hudng. Thiét bi duoc tng dung trong
khong gian cac dudng 10 c6 chiéu cao chi 2 m, tai



d6 van duy tri mot khoang cach tir ngudi ngdi dén
mat duong 16 12 0,3 m.
Bang 1: Céc thong s6 van hanh

TT| Cécthongsd | Ponvi| Toithiéu | Toida
1 [Go6c doc lam viée do 0 50
: (&)
2 Chidu dai m g [+30(Khi25)
220 (khi 50°)
3 [Van toc m/s (0,8 (khi 50°] 1,0 (khi 25°)
4 [Naing suét tire thoi|"8WOVM 249 300
nhanh
5 |Cong sudt kW  |Theo thuc t¢ 37

mét

360 - - -
30 — 0 kw
320

| | 2 KW
20 - — — 2 kW
20 \‘-\ kW T
m
200 + = ——————
180 R —15 kW
160 ] —— |
140 \_ B————

——
w0 —_—

—_—

Hinh 2: Méi quan hé chiéu dai va cong sudt
theo géc doc

4. Cach thirc van hanh

Pau tién, ngudi cong nhan iy ghé tir trong
nhiing gia treo canh hong 10, kiém tra va mang
dit vao bo phan lap ghé. Sau d6 ngdi 1én ghé, khi
da san sang, kéo day kéo bén canh va chd 5+8 s
cho dén khi mot moc di chuyén cham vao dinh
ghé va ghé s& dugc di chuyén. Thiét bi lién tuc
hoat dong nhu thé cho dén nguoi cudi cung 1én
ghé vai khoang cach 12 m giita cac moc, toe do
0,8-1,0 m/s va c6 thé van tai toi da
300 ngudi/h/nhanh. Méc an toan dugc thiét ké
theo cach ghé ngdi khong thé ty thao roi trong
qua trinh ghé di chuyén. Hai nhanh cach nhau
800 mm cho phép cong nhan dong thoi di 1én va
di xudng trén ca hai nhanh. Giita cac nhanh c6
cap dimg khan cap, ngudi ngdi trén ghé co thé
giat day dung khén cdp khi can thiét d&é dimg lai
& bat ky diém nao doc theo tuyén. O cudi duong
16 1a doan dbc duoc bé tri cac bac 1én xuéng. Ghé
ngéi va nguoi duogc ty dong thao ra khi di vao bd
phan thao ghé. Cong nhan sau d6 mang ghé dat
vao gia treo, thudng nam phia sau tang doi

huéng. Trung binh, mdi céng nhan mét 5 s dé
thao tic xong viéc lap ghé. Khoang thoi gian gitra
hai nguoi lién tiép 1én ghé ~12s.

Nhu vay, mét chu trinh hoat dong dién hinh
bao gébm: 1) Chuyén ghé tir gia treo ldp vao bd
lap; 2) Nguoi ngdi 1én ghé; 3) Kéo diy kéo cho
moc; 4) Ghé va nguoi di chuyén dén ga;
5) Xudng khoi ghé; 6) Thao ghé va treo vao vi tri
quy dinh.

5. Nhirng lgi ich ciia thiét bi mang lai
5.1. Cdi thién néng sudt, thoi gian hitu ich

Thiét bi van tai nguoi trén duong 10 dc
25+50° T.XCN lam ting dang ké thoi gian 1am
viéc hitu ich ciia cong nhan dudi 16, khong mat
nhiéu thoi gian di chuyén. Vi duong 10 dai
300 m, d6 dbc 30° thi thoi gian di chuyén bing
thiét bi ~6 phut, trong khi ciing mét tuyén duong
néu di bo va dung thang diy hd trg cin
30+45 phut. Nhu vay, ngoai viéc cai thién strc
khoe, trong mot ca lam viéc, nguoi cong nhan co
thé ting thoi gian lao dong hitu ich 15+20%.

5.2. Ndng cao tinh an toan

Hé thong 1am giam déng ké s6 lwong va mirc
d6 nghiém trong ctia sy cd ma nguoi cong nhan
phai d6i mat v6i phuong phap di chuyén trude
day (di bo, duoc hd trg bai toi hodc thang day).
Néu c6 su ¢d xay ra trong 10, thiét bj c6 thé duoc
sir dung di chuyén dén hién truong dé xir 1y, ciing
nhu dé cong nhén thoat ra ngoai nhanh hon.
Ngoai ra, can bd 1am cong tac an toan co thé di
chuyén ra vao 16 lién tuc ma khong anh huong
dén cac cong tac khac cua dudng 10.

5.3. Higu qud dau tw

Heé thong c6 chi phi dau tu thap, st dung tat
ca nhitng vat tu c6 thé dung chung cua cac thiét
bi khac trong mo ham 16; khong can sir dung con
lan doc tuyén; do cao the‘ip hon TCCN (cao do lép
dam ~1,9 m, so v&i TCCN 1a ~2,4 m).

5.4. Nhitng wu diém khdc

Ngoai nhitng hiéu qua vé cai thién niang suit,
nang cao tinh an toan va hiéu qua dau tu, thiét bi
con ¢6 nhimg wu diém quan trong khac:
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- C6 thé thay d6i hudng cong nghé dé dao
cac dudng 16 dbc 25+50° c6 phuong tién vén tai
chd nguoi;

- Tubi tho cua thiét bi trén 10 nam;

- Lip duoc trén cac dudng 10 sau trong mo;

- C6 thé thu ngan/ ndi dai tuyén dé dang;

- Cong nhan gan nhu khong phai di d6 trén
cac duong 10 dbc chinh.

5.5. Nhwoc diém

Bén canh d6, thiét bi van tai nguoi trén
duong 16 déc 25+50° cling c6 nhung nhugc diém:
Chi ché ngudi mang theo 20 kg d6 dung; cin
tuyén van tai twong dbi c¢b dinh.

6. Két luan
Theo két qua khao sat so b, trong TKV c6

hon 100 16 thugng doc véi chidu dai 85+400 m
va goc dbc 25+50°. Yéu cau can phai co thiét b
van chuyén ngudi trén cac duong 16 dc 16n 1a rat
cap thiét va phu hop v6i diéu kién mo than him
10 nudc ta. Thiét bi van tai nguoi trén dudng 10
dbc 25+50° T.XCN c6 kha ning van chuyén trén
cac duong 10 dbc 16n, dam bao an toan, co kha
nang thu ngan/ ndi dai cung do vén tai mot cach
dé dang. Khi thiét bi ra doi véi cac tinh nang phu
hop s€ nang cao tinh an toan, ddm bao stic khde
cho ngudi cong nhan, cai thién ning suit, thoi
gian lao dong hitu ich, c6 thé thay doi cong nghé
dao 16 chu trong cac duong 10 dbc hon, tao diéu
kién tiét kiém chi phi dao 10.

TAI LIEU THAM KHAO
1. Tran Pirc Tho va nnk. Bdo cdo téng két dé tai “Nghién ctru thiét ké ché tao toi cap treo chd

ngudi sir dung trong cac mo than ham 16 Viét Nam”, 2014.

2.  Mining - Informatics, Automation and Electrical Engineering, No. 4 (532), 2017.
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NGHIEN CUU CO CHE BAO VE QUA TAI CUA TRUC CAT BUT
MAY KHAU THAN MG170/411-WD DUNG TRONG HAM LO

ThS. Vi Vin Vin — Vién Co khi Nang luwong va Mo - Vinacomin

Tém tit: Truc qua tai 1a chi tiét bao vé h¢ thong co khi va dong co dién may khau. Trong qua trinh
lam viéc, tang khéu lién tuc chiu qua tai va va dap do trong via c6 d4 kep, truc qué tai thuong xuyén
phai thay thé. Trén thi truong, cic truc qua tai do cac don vi co khi trong nudc ché tao va cac truc
nhap khau thuong khong rd thong tin vé tai trong lam viée, dan dén khau non tai hodc qua tai gy anh
huong dén tudi tho, ning suét ciia may khau ciing nhu lam ting gia thanh khai thac than. Bai bao nay
trinh bay nghién ctru xac dinh tai trong cit dut va co ché bé gy truc qua tai khi qua tai (c6 va dap va
khong c6 va dap). Cac thir nghiém cho thay, khi d6 ctg dat 22-25 HRC va chiéu day tham t6i 1,3
mm, tryc thoa man cé hai truong hop qua tai c6 va dap va khong c6 va dap. Khi qua tai, tai tiét dién
ct dut xuat hién vét nit do 16p vo ctng v trude, tir d6 1am giam tiét dién con lai cua truc khién cho
truc gy nhanh hon, dam bao yéu ciu cit tai tirc thi khi co va dap ning.

Tir khéa: May khau, tai trong va dép, than, truc qud tdi.

1. Mé dau trinh 1am viéc tang cét thuong xuyén chiu qu4 tai,

Truc qua tai ciia may khau than co tac dung
nhu mét “cau chi” (hinh 1) dé bao vé dong co din
dong ciing nhu két ciu truyén dong trén may
khau khi tang khau cat vao dat d4 co do cing cao
hodc do mot nguyén nhan nao d6 dan tdi sy ting
tai trong qua muc cho phép c6 thé pha hong cac

chi tiét trong hé thong truyén dong tang khau.

Tang méy khéu

Hg thong banh rang

Truc qua tai

Vi tri cat dut
trén truc qua tai

tang khau
Vj tri 1ép v6i hé thong
truyén dong dén tang khéu

Vj tri idp
trén dong co

Tiét dign cét
dut trén truc

-

Hinh 1: Két cdu truc qud tai
ldp cho mady khdau than MG170/411-WD
Hién nay, chua c6 cong trinh nghién ctru truc
qué tai 1ap trén may khau than tai Viét Nam nén
khong c6 co s khoa hoc dé thiét ké ché tao trong
nude. Tuy nhién, nhu cdu thay thé truc kha cao
tai cac don vi sit dung may khau do trong qua

déng thoi xudt hién tai trong va dap, truc qua tai
thuong xuyén phai thay thé. Du6i ddy 1a hinh anh
mot s truc qué tai sau khi bi cit dit tai cac don

vi than ham 10.

Hinh 2: Truc qua tdi sau khi bi cdt dirt

Qua khao sat thuc dia tai mot sé don vi str
dung may khau cho thdy, truc qua tai cat tai
khong diing thoi dém lam anh huéng réat 16n dén
ké hoach san xuét ciing nhu gia thanh than khai
thac. Cu thé, truc qua tai ldp trén may khiu
MG2000W tai Cong ty C6 phan Than Vang
Danh - Vinacomin bi cét non tai, vét cét khong
dung bién dang cit lam anh huong dén qué trinh
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san xudt, cong nhan phai tam dimg may dé thay
thé, dong thoi gay lang phi truc, 1am ting gia
thanh khai thac than. Véi truc qua tai nhap tu
Trung Qudc khong rd tai trong cat dut, khi tang
khéu va dap manh vao da va dung han thi truc
dut ngay tirc thi van dam bao ché d6 bao vé khi
qua tai, tuy nhién gia thanh cao gap 2 dén 3 lan
s0 voi truc mua trong nude. Viéc nghién ciru co
ché bao vé qua tai cta tang may khau bang truc

qua tai la nhi€m vu rat can thict.

Hinh 3: Truc qud tai nhdp khau tir Trung Quoc
2. X4c dinh co ché bao vé ciia truc qua tai theo
diéu kién 1am viéc cia may khau

Tai trong trén truc qua tai dwoc truyén tir
ring cat lap trén tang may khau thong qua hé
thdng truyén dong. Tai trong trén tang khiu ¢ 2
dang: Tai trong ting dan déu; va tai trong va dap.

Trueong hop 1: Tai trong tang 1€n tur tur (tang
dan déu) khi may di chuyén cham va via xuét
hién dé kep, chiéu day da kep trong via ting dan,
dd cling trung binh cua via tang 1én lam dong co
bi qua tai, tor d6 nhi¢t 4o dong co tang lén. Ro le
nhiét s€ duoc kich hoat khi tai vugt qua 20%
trong khoang 10 dén 20 giay. Tuy nhién, néu ro
le khong hoat dong Iuc nay, co ché bao vé truc
qua tai can duoc kich hoat dé bao vé dong co va
hé thdng truyén dong. Trudng hop nay truc qué
tai bi cét dat theo trang thai bién dang déo.

Trwong hop 2: May di chuyén nhanh, gip da
ctmg bat ngd, tang khiu c6 thé bi dimg dot ngot,
tai trong trén tang khau duoc xem 1a tai trong va
dap. Trong truong hop niy, bao vé bang dién
khong hiéu qua, cin co co ché bao vé tirc thoi.
Khi d6 truc qua tai can duge kich hoat cét tai
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ngay tire thi — truc qua tai bi cit dut theo tai trong
va dap.
2.1. Xdc dinh tdi trong lon nhit trén truc qud
tdi khi khong co hién twong va ddp (tdi tang tir
tir)
2.1.1. Tai trong trén rang cdt

Luc cat trén rang khiu c6 thé dugc tinh theo
cong thure thue nghiém sau [6]:

P =p, {kt 'kg .ka(0,25+0,018t-htb)+0,1F}, N()

Trong do:
- t: Budc cét, mm;
- F: Dién tich cua rang cit theo hudng cit,

- he: Chiéu day trung binh cua lat cit, mm,
duoc tinh nhu sau:

ZIZ -sin OZ
V6i: hmax — chiéu day 16n nhét cua 1at cit, mm,
n-h b

; 0, — gboc nghiéng cua rang cat,

max 2

do; K; — hé so tinh dén d¢ an toan dé than (dat
da) khong va dap vao véu lap ring (dbi voi ring
cit tiép tuyén dugc chon trong khoang
K = 1,0+1,2; I, — chiéu dai rang khau, mm (tinh
tir phan nho ra dén dinh rang).

- px: Bo bén tiép xtic cuia dat da, MPa, dugc
xac dinh theo bang 1;

- ke Hé sb ké dén chung loai rang cit;

- ke HE s6 tinh dén hinh dang hinh hoc cua
rang cit, dbi voi rang cit tron xoay:

kg =k b -k b -k d

V6i: kg — hé s6 tinh dén hinh dang cta dau hop
kim ctng (x4c dinh theo bang 2); ks — hé s6 tinh
dén hinh dang cua than ring cit (xac dinh theo
bang 3); ka — hé s6 tinh dén dudng kinh dau hop
kim cung.

- ko: Hé s6 tinh dén anh hudng cua goc cit
(xac dinh theo bang 4).



Bang 1: Su phu thudc cia dd bén tiép xic
theo dd kién cb cia dit da

Po kién

cdbcua |2 |34 |56 7|8
datdaf

px, MPa [170(230350{490|650(890 [1000

Bang 2: Hé s6 ko
theo hinh dang ciia diu hop kim cirng

Hinh dang ctia dau hop kim cimg | Hé s6 kg
Hinh nén 1,0
H}nh non =1 = ] :9 1.1
kép —

Hinh kim
tu thap 0,95

Bang 3: H¢ s6 K’
theo hinh dang hinh hoc ciia thin ring cit

Hinh dang cia than ring cit Hé s6 k’y
Hinh nén [:E 1= 1.0
Hinh non kép tE} 0.8

Bang 4: H¢ s6 tinh dén dwong kinh
diu hop kim [6]

Duéng
kinhdau 9 | 12 | 14 | 16| 18 | 20| 22 |25
hop kim
ke 10,620,69(/0,87{1,0|1,11|1,2(1,25(1,3
Bang 5: Anh hwéng cia géc cat
dén Iwe can cit [6]
Géccata | 60 | 70 | 80 | 90 | 100
Kq 0,62 | 0,69 | 0,87 | 1,0 | 1,25

2.1.2. Xdc dinh mémen xodn trén truc qua tdi
* Mémen xodn trén tang khdu dwoc xdc dinh theo
cong thiec [3, 4] :

k
.Z PZi 'Ri, N.m
1=1
Trong dé: k — s rang cit ddng thoi; R; — ban kinh

Mxt -

3)

cét clia rang th{r i lp trén tang khau, m; P — luc
cét trung binh trén rang cat tha i, N.

Do luc cét trén cac rang khéu khac nhau tai
cung thoi diém, viéc xac dinh cac gia tri nay trén
mdi ring khau tuong d6i phtc tap. Theo [4], co
thé xac dinh moémen xodn trén tang khau mét
cach gan ding bang cong thuc thuc nghiém sau:

D
M =P .z

.k
xt Z 1C 2

p Ko Nm - (4)

Trong d6: P,— luc can cit trén rang cét, N; zy —
tong sb rang cét trén mot tang cit; ktp — hé sb tinh
dén s6 luong ring cét ddng thoi; koc — hé s suy
giam do bén cua khéi da; D — duong kinh dinh
rang khau, m.

* Momen trén truc dong co cua may khau dwoc

xac dinh nhw sau [1]:
M n_-M
M =—Xt-L Xt Nm (5)

Trong d6: n¢— van téc quay trén tang khau, v/ph;
nde — van tdc quay trén truc dong co, v/ph; n —hé
s6 ton that cta bo truyén co khi.

Ap dung cic cong thirc & trén tinh momen
trén truc qua tai may khiu MG170/411-WD va
dugc biéu dién trén biéu do sau:

2500000 ,
- é 2000000 L
- 1500000 ®
- 1000000 e

500000

0
0 2 4 6 8

Do kién ¢o cua via than (f)

truc
N

z

0 men xoan
1én

A

dong co d

M

Hinh 4: M6i quan hé giita do kién co
cua via than va mémen trén truc dong co dién

Tinh toan cho the‘iy, khi do kién ¢b cua via
than ting thi cong sudt dong co dién ting.
Theo [3], dong co dién chi dugc phép qua tai
20% cong suat dinh murc trong thoi gian khong
qua 20 s. Voi may khau MG170/411-WD, do
cung lam viéc f = 3,5, mémen dinh muc
Mam = 1.044.560 Nmm, khi qué tdi momen dat
Mgt = 1.305.700 Nmm. Pay 1a cin cir dé thiét ké
va kiém tra kha ning bao vé qua tai cua truc.
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2.1.3. Xac dinh tai trong lon nhat trén truc qua
tai khi co hién twong va dap (truc gay do va dap)

Trong qua trinh lam viéc, tang khau thuong
xuyén xuét hién tai trong va dép véi cuong do va
d6 16n khac nhau, gia st rang tai trong va dap
khién rotor dimg d6t ngodt (khi may di chuyén
nhanh va gip d4 cimg bat ngd) la trudong hop
nguy hiém nhét. Pay ciing 13 cin cir dé thyc hién
tinh toan. Khi qua tai, dong co dirng dot ngot,
ddng ning cua rotor chuyén hoa hoan toan thanh
nang luong va dap va xac dinh thong qua cong

thtc sau:
W=0,5-0,] (6)
Trong d6: ® — van tdc goc clia rotor, rad/s:
w=2-1-n, rad/s (7

Véi: n — van toc vong quay cua rotor, v/ph; I —
momen quan tinh tinh:

1=%m-r2,Nm (8)

O day: r — ban kinh cua rotor, mm; m — khdi
luong rotor, kg.
3. Thiét ké mé hinh thye nghiém
3.1. Mo hinh thuwc nghiém

Cin cr vao yéu cau thir nghiém cua truc qué
tai, so dd cua thiét bi thir nghiém duoc trinh bay
nhu dudi hinh sau:

=

Hinh 5: So d6 nguyén 1y thiét bi thir nghiém:

1 — canh tay don; 2 — qua nang; 3 — truc qua
tai; F — lyc trén cdanh tay don; h — chiéu cao ciia
qua nang, a— goc ndng cua qud nang so voi
mdt phang ditng, | — chiéu dai canh tay don
* Truwong hop 1 — khong co tai trong va dap: Luc
F duoc tao ra tir xy lanh thiy lyc. Lyc nay ting

dan dén khi xodn dut truc 3.
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* Truong hop 2 — khi c6 va ddp: Luc F bao gdm
ca luc do xy lanh va lyc va dap dugc tao ra tir qua
nang 2 dap vao canh tay don 1 tao thanh hop luc.
Hop luc nay lam cho truc bi cat dat dé bao vé hé
thdng truyén dong co khi va dong co dién.

Can ctr vao nguyén ly ¢ trén xay dung mo
hinh thuc nghiém nhu sau:

—]

Hinh 6: Thiét bi thir nghiém truc qua tai
Luc trén canh tay don khi mau thtr bi pha huy
khong co6 va dap dugce xac dinh theo cong thic:
2
Fh:ph'szph'%’N ©)
Trong d6: s — dién tich lam viéc cla pit-tdng, m?;
ph — ap suat khi mau thtr bi phd huy, Pa; D —
duong kinh nong xilanh, m.
Momen giéi han pha huy mau thir nghiém:

2
n-D
Mthh-lzph- 1, Nm  (10)
Xung lyc va dép do bua gay ra [5]
A
F = k N (11

X _ 2
11 d (cosb — cosa)

Trong dé: Ax — cong tiéu thu dé lam giy mau,
duoc xac dinh tryc tiép trén thang d0 ctia may
bua, J; i — chidu dai con lic tir truc quay dén
trong tim, m; a, b — goc nang 16n nhat cia bia
con lc trudc va sau mau giy, do.

Hop luc sinh ra khi ¢6 va dap

F = FitFy, N (12)



CO BKHI

3.2. Chudn bi miu thuc nghi¢m
Thong s6 két cAu cua truc mau thi nghiém dugc trinh trinh bay theo hinh sau:
1
v o ‘
i
Hinh 7: Théng sé két cau cia truc
Bang 6: Vit liéu lam truc thép 40Cr
Chi tiéu Ky hiéu Gia tri Pon vi
Khéi luong riéng p 7,87 kg/m?
Hé s Poisson \Y% 0,277 -
M6 dun dan hdi E 211 GPa
Do bén kéo b 980 MPa
Doi bén chay 602 750

Hinh 8: Madu thi nghiém

Bing 7: D) cirng va chiéu day cia 16p vé

Tén Mau 1 Mau 2 Mau 3 Mau 4 Mau 5 Mau 6
b6 cing, HRC 18-20 20-22 22-25 25-27 27-30 16-18
glil’lilllnclléy 16p 1,2 mm 1,2 mm 1,3 mm 1,3 mm 1,4 mm -
Ché @6 nhiét | T6i thé tich+ | T6i thé tich+ | T6i thé tich+ | T6i thé tich+ | T6i thé tich+ a
luyén t6i tan s6 t6i tan s6 t6i tan s6 t6i tan s6 t6i tan s6 Chua (i
3.3. Két qua thuc nghiém
Két qua thyc nghiém dugc trinh bay trong bang sau:
Biang 8: Két qua thwe nghiém
Tén mau Maul | Mau2 | Mau3 | Mau4 | Mau5 | Méau6
b6 cing, HRC 18-20 20-22 22-25 25-27 27-30 16-18
Tai trong cat | Khongcovadap | 4.253 4.533 4.943 5.353 5.855 4.051
dut trye, N Co va dap 3.942 3.838 3.745 3.342 3.115 3.961
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PO CUNG 20422 HRC

Tir két qua thuc nghiém cho thiy, do cing
tang thi d6 bén tang 1én, d6 dai va dap giam
xuéng, dd cung tai vung cit dut dat 22-25 HRC,
chiéu day 16p t6i 1,3 mm thi truc bi cit dut thoa
mén ca didu kién qua tai theo bién dang déo va
tai trong va dap. Co ché pha v& duoc mé ta nhu
sau:

- Péi véi tai tang tu tu, truc bién dang déo,
tuy nhién van giit dugc tai dén khi goc xoan dat
gid tri tir 15 dén 20 d9, vét nit trén ving cat dit
xudt hién va tai trong trén truc suy giam va giy
truc;

- Péi voi tai trong va dép, tai va dap Xuét
hién khi truc van chiu tai dinh mae. Khi co luc
va dap, tai trong trén truc ting dot ngdt, 16p vo
ctmg (duoc nhiét luyén bang phuong phap t6i cao

Hinh 9: Truc sau khi cdt dirt

quanh vi tri cat dirt cua truc. Nhitng vét nit nay
dinh hudng va 1am truc giy ngay tirc thi dé cit tai
tr dong co dién.

4. Két luin

Tir cac nghién ciru ¢ trén c6 thé dua ra két
luén sau:

- Pic diém cta via than anh hudng rat 16n
dén tai trong trén tang khau;

- Khi da kep tang 1én (d¢ cting trung binh cua
via tang) lam lyc cat tang nhanh, day 1a nguyén
nhan chinh gy qua tai dong co cua cac chi tiét
va b truyén co khi.

- Vi thong s6 két ciu cua truc qué tai lap
trén may khau MG170/411-WD d6 cing tai ving
cit dut dat 22-25 HRC chiéu day 16p t6i 1,3 mm
dam bao truc bao vé€ ca trudong hop qua tai tinh va

tan) bi pha vd, tir d6 hinh thanh cac vét nit xung  tai va dap.
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CONG NGHIEP MO

HIEN TRANG CONG TAC PAO CHONG LO VA DPE XUAT GIAI PHAP
CO GIGI HOA TRONG CONG TAC PAO CHONG LO BANG PHUONG PHAP
KHOAN NO MIN TAI CAC MO THAN HAM LO VUNG QUANG NINH

ThS. Lé Vin Loi — Vién Co khi Nang lwong va Mo-Vinacomin

Tém tit: Theo quy hoach phat trién nganh than Viét Nam dén nam 2020, trién vong dén nam 2030:
San lugng than du kién dat 70 triéu tAn 2025; trén 85 triéu tan 2030. Dé dat duoc san luong nhu vay,
mdi nim nganh Than can phai thi cong hang trim km duong 10 chuan bi. Trong san xuat than noi

chung va linh vuc dao chong 16 ndi riéng, co gidi hoa cé vai trd quan trong trong cong tdc dam bao

an toan, tang toc do khai thac, ting ning suit lao dong, giam gia thanh san xuit. Qua cong tac khao

sat ban dau, danh gia chung vé cong tac dao chong 16 trong cac cong ty than ham 10 ving Quang Ninh

thay rang, c6 rat nhiéu van dé can giai quyet dé nang cao dugc toc do dao 10. Bai bao dé€ xuat ung

dung cac giai phap, so do cong nghé, to chirc thi cong dao 10 theo hudng co gidi hoa (CGH) va phu

hop véi diéu kién cu thé cac mo ham 10 ving Quang Ninh nham dap ung kip thoi nhu cau san xuat.

Tir khoa: Co gioi hoa, dao chéng 10, khoan né min, may khoan can tw hanh, thuy lyc.

1. Pit van dé

Theo dy bao trong vong 25 nam t&i, nhu cau
tiéu thu ning luong thé gisi s& ting khoang 60%
(bao gdm than, khi, dau, ning lugng hat nhan,
hydro va nang lugng tai tao), trong do tai nguyén
than da 14 nguon nhién liéu quan trong nhat d6i
voi viéc phat dién va nhiét luyén. Hién nay, than
dugc str dung dé san xuét 38% dién nang trén thé
gidi, trong do tai mot s6 nén kinh té APEC [7], ty
trong san lugng dién nam 2021 tir dién than
chiém 65,7% trong téng san luong dién &
Indonesia, tiép theo 13 Trung Qudc (63,2%),
Malaysia (56,1%), Uc (53,9%), Viét Nam
(50,6%), Pai Loan (45%), Han Qudc (36,3%)...
Trong twong lai n6 van s& dong vai tro chinh
trong viéc dap (mg nhu cau tiéu thy ning luong.
Tai Viét Nam, téng san luong dién san Xuét toan
hé thong trong 10 thang dau nam 2023 dat 234,13
ty kWh, trong d6, nhiét dién than dat 107,74 ty
kWh, chiém 46,0% tong san luong dién san xudt
toan hé thong. San luong khai thac than cac nim
gan diy ctia Tap doan Cong nghiép Than -
Khoéang san Viét Nam (TKV) ting rat nhanh do
nhu cau sir dung trong nude va xuat khau ngay
cang 16n. Ty trong khai thac bang cong nghé ham
10 ngay mot tdng. Theo bao cdo nam 2020, khai

thac gn 54,6 triéu tin than, bang 61,3% va dén
nim 2030 du bao s& chiém 80+85% tong san
lugng toan nganh [8, 11-13].

Trung binh,dé khai thac duoc 1.000 tan than
can dao 15 m 10. Nhu vay, dén nam 2030 dy kién
can phai dao hon 1200 km 10 cac loai. S6 lugng
mét 16 dao qua da chiém trung binh 25,6% (hon
300 km), con lai 1a trong than. Cong tac dao
chéng cac dudng 10 trong da, than cua cac mo
than ham 10 ving Quang Ninh hién nay noi chung
& muc d6 CGH thip dén trung binh. Cac thiét bi
co gioi phuc vu cong tac thi cong xay dung co
ban thp va twong d6i lac hau. Vi ning luc thi
cong dao 16 nhur hién nay thi kho c6 thé dap ung
duoc yéu cu vé dién san xuét cling nhu s€ anh
huéng dén ké hoach vé san lugng than cia TKV.
Trong khuon kho bai béo, tic gia néu hién trang
va dé xuét giai phap phuc vu cong tac dao 16 da,
than bang phuong phap khoan nd min, con cac
bién phap khac chi mang tinh chat gi6i thiéu
tham khao.

2. Mt s6 yéu to co ban anh huwéng dén CGH
cong tac dao chéng 1o

Dé dap ung cac yéu ciu vé ting san luong
khai thac, dam bao tién do san Xuat, cung vdi viéc
ap dung nhiing tién bd khoa hoc k¥ thuat nhim
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Bang 1: Thuec té cong tac thi cong no6i chung
6 cac dwong 10 da, than hién nay

TT | Noi dung Hién trang

- Com bai dao 10 hang nhe, si€u nhe
kiéu EBH-45 (Trung Quée)...;

- Combai 16 d4 EBZ-75, EBZ-160,
EBZ-230;

- Com bai lién hop dao 10 than AM-45,
AM-45EX, AM-50Z, AM- 85, AM-
105H (Ba Lan)...

- Buia khoan khi nén cim tay nhu ITP-
30, I1P-24, I1P-54 cua Nga, YT-18,
YT24, YT-28, YT-29, YT-30... cua
Trung Qudc, may nén khi di déng cong
suét thap 5 m*/ph;

- May khoan Tamrock;

- May khoan khi nén, thuy luc tu hanh
1 cén, 2 cin khoan, may khoan xuc da
ning 2 cin CMZY2-100/10, xe khoan
thity luc két hop may xtc CMJ1-14,
CMJ2-17,NSU IE-IP...;

- Xe khoan 2 choong JCH2-90M

- Thuéc né AHI, NTLD, NTLD-2,
NTLT, NTLT-2 va P113 cta Viét Nam;
- Kip vi sai phi dién MS cta Trung
Quéc, Viét Nam;

- Thudc nd nhii tuong HPEX-01

- May xuc cong suat thip 1 m*/ph nhu
1ITHB-2, 1TIITIH-5 cua Nga;

Phuong |- Méy xtic ZCY-60, ZCY45R, ZWY-
4 |tiénxuc |80, MLO,12;

bbe - May xuc lat héng LBS- 500W, may
xuc 14t hong VMCS500;

- X béc thii cong

- Khi quiang duong van tai dudi 500 m
déu ddy goong thi cong;

- Piu may kéo chi sit dung cho nhiing
Phuong |cung dudng dai trén 500m, st dung tau
5 |tiénvan |dién acqui nhu AM-8D;

tai - Chu chuyén tai két hop bang tai hoic
cdu chuyén tai két hop mo nd ray,
goong...;

- Méang cao...

- Quat cuc bo CBM, BM cuia Nga;

- Quat cuc bd FBD, FBDN, YBT,
BDKI ciia Trung Quéc

Khung chdng thép CBIT 17+27 va gd,
vi chéng thép 27-SV9

- CGH (combai dao): 80+120 m/thang;
Tébc do - Bén co gioi (xe khoan ty hanh, nd
8 |dao chéng |min..): 70+95 m/thang;

10 - Thua céng, thiét bi cim tay: 30+40
m/thang

Thiét b
dao 1o

Thiét bi
khoan

Vat liéu
no

Thiét bi
thong gid

Ké} céu
chong gilr

giam thiéu nguy co tiém 4n gy ra mat an toan do
thiét bi cii ki va lac hau trong qua trinh thi cong
dao chéng 16 ciing nhu nang cao trinh d cho can
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bd k¥ thuat, cong nhan mo, can thiét phai dau tu
trang thiét bi, d6i méi cong nghé, néi cach khac
phai tién hanh bién phap CGH trong cong tac dao
chéng 10.

O cac nude tién tién nhu Nga, D, Ba Lan,
Uc, Nhat Ban, Trung Qudc..., cac thiét bi diao
chéng 10 di khong ngimg dugc ning cao cai tién
va phét trién theo huéng tu dong hoa va CGH
ddng bod dé phu hop véi diéu kién thuc té. Do 1a
diéu tat yéu cta qua trinh san xuat. Viéc lya chon
day chuyén cong nghé dao 10 thich hop doi hoi
phai co giai phap moéi trén co s¢ cac diéu kién
thuc té ciia nganh than Viét Nam, do khong thé
sao chép may moc, thiét bi va dwa day chuyén
cong nghé cua nudc ngoai ap dung vao diéu kién
dia chét, ky thuat mé & trong nude. V6i mire do
CGH ciia cac mo than ham 16 ving Quang Ninh
nhu hién nay, s& xuat hién nhiing nguy co tiém
an gay mat an toan cong trinh ngam nhu [5]:

- DPiéu kién dia chit khu vyuc trim tich bé
chura than viing Quang Ninh kha phuc tap; cac tai
liéu mé ta dia chat, phan tich sau vé dia chit thuy
van chua that su dﬁy du, chua dugc cap nhat
thudng xuyén; cac mo than ham 16 c6 chira khi
vabuind. .. can thiét phai co nhitng thiét bi khoan
tham do di trudc, thao hit khi, do khi, thiét bi
canh bao khi métan...;

- Thiét bji khoan thii cong din dén khoan
chua dat tién do yéu cau, khong dam bao ho chiéu
khoan, duong bién khéng chuan, di cung voi nd
12 van d¢é sir dung thude nd, phurong tién nd va ho
chiéu nd min chua tdi wu, dan t6i hé s thira tiét
dién sau n6 min I6n, trong khi ho chiéu chdng gitr
16 cho van giit nguyén theo thiét ké ban dau voi
tiét dién nho hon. Diéu nay lam gia ting vat tu
chéng va chén 15, anh hudng 16n dén do bén va
tdc d6 pha huy cong trinh ngam theo thoi gian;

- Két cu chdng giit thy dong khong lam tiang
kha nang chiu lyc ciia dat da xung quanh, khién
ap lyc nén xubng két cdu chong 16n. Cong tac
chéng 16 dugc trién khai thi cong, ban thu cong
khong kip thoi, chén kich khong chic chin lam
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d4 giam bén, dén thoi diém nao d6 s& bi pha huy;

- Thiét bi thi cong thu cong, tec d6 CGH dao
16 khong cao lai cang phat sinh nhiéu khé khin
can trd trong qua trinh thi cong, khong dap g
dugc yéu cau ting san luong dit ra...

2.1. Piéu kién dia co hoc (dia chit, co hoc dd...)

Céu tric dia chat cong trinh, dia chét thuy
van khoang sang phiic tap, cac via than c6 do doc
16n, udn nép, dut giy, phay pha, do bién dong via,
buc nudc. .. c6 anh hudng bat loi d6i voi cong tac
khai thac. Tur khi bit ddu mé via va xuyén subt
trong ca thoi gian tdn tai, mét mo ludn chiu tac
dong clia cac yéu to dia co mo. Pic diém cua qua
trinh khai thac khoang sang c6 ich 1a sau khi dao
16 va khai thac da tao ra cac khoang khong gian
trbng voi hinh dang va kich thudc khac nhau, pha
v3 trang thai can bang ung suit ty nhién trong
khdi nguyén bao quanh. Trong khdi di xuét hién
cac vung ung suit ting va giam, khdi da bi bién
dang voi tde d6 va cuong do khac nhau, dan dén
su pha huy, sap d6 xung quanh va phia trén cac
khoang trong ngam.

Cong tac diéu tra thim do khéi da chua duoc
thuc hién day du, nhiéu tai liéu dia chat luu trix
da xubng cip khong con day du dir liéu. Day la
van d& can khic phyc trong thoi gian tiép theo.
Théng ké danh gia twong ddi cho thay, cac duong
10 d4 tai cac don vi him 16 Quang Ninh chi yéu
dao qua sét két, bot két, san va cudi két véi hé sb
kién cb £=4+9 chiém dén 65%; v6i £> 10 chiém
15+20%; gié tri danh gia chit luong khdi d4 theo
RQD, RMR, Q vao loai trung binh dén t6t, thuan
loi cho viéc ap dung CGH dao chdng 15. Tuy
nhién, sap t6i phai khai thac chuyén dién xudng
sau hon, viéc khao sat danh gia diéu kién dia co
hoc dat da bao quanh duong 10, diéukién k¥ thuét
mo mot cach ty mi, mo ta dia chit doc thanh 16
chi tiét va cap nhat thuong xuyén 1a rat can thiét
dé dua ra dugc nhirng mé hinh co hoc dé sat voi
thuc té diéu kién dia chét cua ting vung. Mat
khac, viéc tién hanh do khi, giai phap thao hut khi
va phan cép khi cho ting khu vuc mo, vi tri

duong 10 1a rat cp thiét dé co thé sir dung nhimng
loai thudc nd, phuong tién nd va thiét bi co gidi
thich hop nhat [1, 5, 6].

2.2. Dién tich, tiét dién dwong 1o thi cong (véu
10 quan trong dé dp dung thiét bi CGH phit hop
hay khong)

Xem xét hinh déng tiét dién duong 16 phai
cha y dén viéc xem xét két ciu 1a mot 6ng kin vé
mat tinh hoc. Do vay, uu ti€n st dung tiét dién
dang hinh tron hay 6 van dé loai trir tap trung ing
sudt tai cac goc. Trong khudn khé bai bao nay dé
cap dén dién tich tiét dién duong 1o, yéu td anh
huong truc tiép dén viéc lua chon cong nghé va
thiét bi dao 16 CGH, phan loai 16 theo dién tich
tiét dién nham dinh huéng dau tu chiing loai theo
cong nghé va thiét bi CGH dao 10 phu hop va dam
bao kha nang thi cong.

Trong cac nam qua, do san lugng than khai
thac twong d6i 16, cac duong 10 duoc thiét ké
v6i dién tich tiét dién thip va trung binh, chiéu
rong duong 10 chi dao dong tir 2,8+3 m dén
5,8+6,0 m, chiéu cao 16 tir 3,2+4,2 m. Vi thé, khi
lua chon khu vuc dé ap dung bién phap CGH n6i
chung sé& rat khé khan cho viéc dua thiét bi CGH
vao thi céng néu chiéu rong va chiu cao 10
khong phu hop véi kich thude ciia may moc va
thiét bi.

O cac nudce tién tién, viec CGH dao 10 da
duogc ap dung tir rat sém, do d6 cac duong 10 ¢co
tiét dién kha rong dé cac thiét bi co gidi co du
khong gian thi cong lam viéc. Cac mo than &
nuée ta chii yéu 1a khai thac va dao 16 ban thu
cong nén tiét dién duong 16 twong d6i nho. Do
d6, dé CGH dao 10, nang cao san luong, viéc mo
rong tiét dién nhitng duong 16 xdy dung co ban
(XDCB) 1a rat can thiét va phai dwoc quan tim
dung muc dé khong anh huéng dén qua trinh van
chuyén may moéc, thiét bi CGH vao ap dung thi
tiét dién duong 10 nén chon Sq¢ > 10 m? va chidu
rong 10 > 3 m.

2.3. Cong tac dao lo, thi cong dwong lo
Ngay nay, tuy cong tac dao, pha v& dat da co

BAN TIN CO KHi NANG LUONG - MO S8 5/2023 (S6 40)| 33



CONG NGHIEP MO

thé thyuc hién bang nhiéu phwong thirc khac nhau,
dic biét 1a bang cac phuong phap CGH nhu su
dung may combai dao 10 (Road Header), may
khoan ngam (TBM). Song, do tinh chat linh hoat
va chi tiéu kinh té ma khoan nd min van duoc
xem 13 “phuong phap khai dao thong dung nhat”
trong cac don vi than ham 10 tai Quang Ninh.
Thiét bj dugc sir dung phd bién 1a may khoan khi
nén cam tay, la loai di dong cong suét thép, chét
luong dudng dng hoi kém, duong éng din hoi
cho bua khoan 12 6ng mém nén ton that 16n. Do
d6, cung cap khi nén t6i da chi duoc 1 dén 2 bua.
Trong khi d6, cong tac do dac tric dia khong
duogc tién hanh thuong xuyén, nhimg duong 10
thang it khi dugc st dung tia laze dé dan hudng,
gay kho khan cho viéc dinh vi tim 16 khi thi cong.
Yéu ciu co ban can dat duge cua cong tac
khoan nd min nay 13 c6 dudng bién dio gan ding
v6i bién thiét ké va khdi d4 it bi pha hoai nhét,
giam thiéu hé s thira tiét dién. Hiéu qua ciia nd
cht yéu phu thudc vao ba nhom yéu td: (1) Murc
dd chinh xac cua k¥ thuat va cong nghé khoan;
(2) Phuong tién nd, ky thuat nd, so dd nd; va
(3) Dic diém diéu kién dia chat dét da:
(1) K§ thuat va cong nghé khoan: Mubn dat
dugc hiéu qua pha v& dit da hop 1y, diéu quan
trong trudc tién 1a khoan chinh xac cac 16 min.
Pong thoi, tbe do thi cong ciing phu thudc nhidu
vao toc do khoan. K§ thuat khoan ngay nay da co
nhimg budc phat trién manh mé&, chuyén tir khoan
st dung khi nén sang khoan dién-thuy luc. Trén
thé giGi da xuat hién cac may khoan c6 niang sut
rat cao, cho phép nang cao chét luong khoan nhu
dinh vi 16 khoan, dinh huéng 16 khoan, theo ddi
dugc chiéu dai 15 khoan, c6 thé khoan nhiing 15
khoan c¢6 duong kinh khac nhau trén mat guong,
diéu chinh hop 1y cac tham s k¥ thuat (mdi lién
hé gitra thoi gian khoan voi do bén cua dat d4 tai
ting vi tri 13...) [9]. Nhitng diéu d6 s& gitip cho
thiét ké va lap ho chiéu khoan nd min t6i wu nhat.
Viéc stir dung btia khoan khi nén cim tay
hodc loai ¢6 chan dé... dé khoan cac 15 min sé&
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hét strc khé khin, nhét 13 cac vi tri trén cao nhu
néc 10, dan dén tiét dién s& bi lem nhiéu sau khi
nd min. Kém theo d6 can phai co thiét bi, may
nén khi hodc tram nén khi ¢b dinh nén phai c6 hé
thong duong ng dan khi. Théng ké cho thay,
thoi gian khoan & cac dudng 16 chiém téi 35%
thoi gian toan bo chu ky dao chéng 1. Day 1a mot
trong nhimg yéu t6 c6 tinh chit quyét dinh dén
tdc do dao 10. Do vy, van dé chinh trong cong
nghé pha v& 1a can giam tdi da thoi gian khoan.
Viéc lya chon may khoan can phai can ctr vao cac
diém: S6 lugng va chung loai may c6 thé co
duoc; kich thudc tiét dién duong 10; diéu kién dia
co hoc; nguoi van hanh sir dung may khoan; va
yéu cau vé toc do dao dbi vdi dudng 10 da, than.

Db6i voi cac guong 10 co kich thude 16n
S¢> 10 m?, chiéu cao h > 3 m nén 4p dung gian
khoan, xe khoan banh 16p (10 bang) hoic banh
xich di chuyén nhu céc loai xe khoan Tamrock
(Phan Lan), Boomer va Sandvik (Thuy Dién),
may khoan thay Iyc JD-1400E (Han Qudc). Néu
yéu cau st dung da ning trong cong tac khoan,
xtic bdc va van chuyén thi ¢6 cac thiét bi cua
Trung Qudc nhu may khoan da ning CMZY2-
100/10, may khoan thuy luc ty hanh loai CMJ1-
14, CMJ2-17, CMJ2-18, CMJ2-25, TH KJ210 va
nhing thiét bi khoan thuy lyc 1 va 2 can. Cac don
vi co khi TKV ciing dang nghién ciru thiét ké cac
thiét bi cho phu hop véi diéu kién thi cong cac
duong 10 Viét Nam nhu MKTH-2/42 cua Vién
Co khi Néang lugng va M¢ - Vinacomin, 1a nhiing
thiét bi ¢6 wu thé rat 16n.

tai gwong dao Cong ty Than Nam Mau - TKV
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Cac guong 10 c6 kich thude nhé Sq < 10 m?,

chiéu cao 160 h < 3 m nén dung may khoan xoay
dap chay khi nén (nhung diéu kién dit d4 khong
qua ran, f < 4) nhu loai bia khoan SIG (Thuy S¥)
hodc cac btia hién c6 dang stir dung tai cac mé nhu
1IP-30, YT-24, YT-25, YT-28, YT-30..., nhung
nén wu tién str dung may nén khi co cong suét cao
hon dé phuc vu cho nhiéu baa khoan.
(2) Vat liéu nd, k§ thuit va so' dd ndé min: Tai
cac mo than hdm 10 Quang Ninh, dé dao cac
duong 10 d4 trong XDCB va dao 16 than chi yéu
van st dung thudc nd nhil trong bao goi an toan
AH-1, NTLD, NTLD-2, NTLT, NTLT-2 (ap
dung & cac m6 ham 16 ¢6 mirc d6 nguy hiém vé
khi CH4 va bui nd) va P113 (6 cic mé ham 10
khong c6 khi, bui nd va mo 16 thién) duoc san
xudt trong nudc theo TCVN 6569:1999. Cac loai
thudc nay c6 dic trung ning lugng nd trung binh,
sttc coéng pha thip, khoang cach lan truyén nd
ngin, do d6, hiéu qua nd min khong cao, hé s st
dung 16 min cao nhit dat dwoc hién nay la
n=0,8, chiéu sau 16 min khong thé gia ting
dugc. Chét lugng pha v& dat da chwa déu, luong
da qua c& twong ddi nhiéu nén dat da sau nd min
chua thich hop cho may xac lam viéc. Ho chiéu
khoan nd min chua hop 1y, viéc tinh toan bd tri
cac 16 khoan bién chua t6i wu nén nhiéu guong 16
& hai phia hong va bén trén dau cot bi hong 1on
tlr 3035 cm, hé sd thira tiét dién cao, co thé dat
t61 1,2+1,3. Viéc thiét ké 1ap ho chiéu khoan nd
min tao bién cho tung diéu kién dat da cua mdi
duong 10 chua duogc quan tdm dung murec.

Kip n6 duoc str dung chu yéu tai cac mo ham
10 kip no dién an toan. Cac mé nguy hiém vé khi
CHy va bui nd sir dung loai kip nd vi sai an toan.
Hién nay, cac don vi st dung cha yéu kip vi sai
phi dién MS dugc san xuét tai Viét Nam theo
Quy chuén qudc gia vé an toan san pham vét liéu
n6 cong nghiép (QCVN 12-5:2022/BCT) va Quy
chuan k¥ thuat Qudc gia vé an toan san pham vt
lidu nd cong nghiép - Kip nd vi sai phi dién trén
mat dung cho 10 thié€n, méd ham 10, cong trinh

ngdm khoéng c¢6 khi bui nd (QCVN 12-
21:2023/BCT). Loai kip nay khéng c6 nhiéu sb
vi sai, diéu d6 ciing anh hudng nhiéu toi chat
lwong nd min. Trén thé gisi da st dung kip nd
dién tir cho phép d¢ chinh xac trong pham vi
1 ms, gitip tao bién tét va giam chan dong do
song nd sinh ra [9, 14, 15].

Céc don vi thi cong dao him giao thong, ham
duong b, thuy dién sir dung thude nd Powergel
Magnum 3151 (PM3151) dé dao cac duong ham
c6 tiét dién tir trung binh dén 16n (trong nhiing
khu vuc khong nguy hiém vé khi CHs va bui nd),
cho thiy chit luong va hiéu qua nd min rat cao.
Cu thé, chiéu siu 15 min c6 thé tang hon, hé sb sur
dung 16 min dat duoc n = 0,98; chi phi thudc nd,
kip nd va mét khoan it hon 1,23+1,26 1an so véi
sir dung thube nd P113 san xut trong nudc [5,6].
Do do, tai nhiing khu vuc khong c6 khi va bui nd,
duong 10 dao hoan toan trong da cimg chic thi
nén sir dung thudc nd PM3151. Nam 2018, Tong
cong ty Cong nghiép Hoa chit mé - Vinacomin
(MICCO) di nghién ciru thanh cong, san xut va
dua vao sir dung tai cac mo ham 10 Viét Nam
thudc no nhii twong nang lugng cao 01 (HPEX-
01), c6 tinh ning twong dwong thudc nd
(PM3151), c6 ning lugng nd cao ding dé nb min
cho cac khu vic dat d4 cimg va dung lam mdi nd
trong cong nghé nd min 16 thién.

2.4. Céng tdc xtic boc

Hién tai, cac mo than hdm 16 bde xtic béng
thii cong 1a chinh nén ning suét thap, thoi gian
xtc bdc 16n. Theo théng ké, thoi gian xuc béc,
van tai than, da ra khoi guong 10 tir 4+6 g. Do do,
toc do dao 16 ciing sé rat thap, anh hudng nhidu
dén nang sut khai thac than & cac khu vyc khac.
Mot s6 thiét bi bde xtc ctia Lién X6 co cong suét
thdp, dd qua cii va gan nhu hét khiu hao. Viéc
trao d6i goong co tai va khong tai & guong 10
khong c6 cac thiét bj chuyén dung ma chu yéu
ding ga tranh tam thoi va ghi r& vao cup, ddy
goodng bang thu cong hoic thiét bi phu trg. Trong
khi do, khoang cach gilra cac cup tranh kha 16n,
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hodc ga tranh tam thoi dung dé trao dbi goong
con dit qua xa (200-300 m) dan dén thoi gian
trao doi goong rat cao tir 20+25 phut. Véi co s
ha ting trang thiét bj nhu vay, téc do va nang suit
dao 16 hién tai 14 twong d6i thap. Dé nang cao toc
d6 va nang suat dao 10, can thiét phai hoan chinh
va b sung thém nhiéu loai may xic méi phit hop
voi diéu kién mo, dic bit la cac loai co thé lam
vi€c da nidng trong cac di¢n cong tac chat hep.
Day chuyén xtic boc van tai hop 1y 1a diy chuyén
déo bao cac diéu kién sau:

- C6 sy phu hop vé tinh chat, kich thudc va
ning suat gitta cac thiét bi voi dat da, kich thude
duong 16 v6i cong nghé va thiét bi cua cac khau
khac nhu khoan nd min va chéng 10;

- Pam bao diy chuyén thong sudt, hoan
chinh, khdi luong va thoi gian xtc bdc vén tai do
chu ky dao 10 quy dinh, ddng thoi phdi hop tét
v6i cac khau nhu khoan nd min, chéng 10;

- Tan dung thiét bi & mirc cao nhat (uu tién
cac thiét bi da nang trong cong tac), co hidu qua
kinh té cao.

Ning suit may xuac phu thudc vao loai may,
tinh chit co ly d4, cd hat cta da sau khi nd min,
dang van tai, trinh d§ chuyén moén cia thg van
hanh may xuc, dién tich guong dao 10, sé luong
duong xe chay... Co thé Iya chon mot s dang
may xuc bdc thong dung hién dugc sir dung trong
khi thi cong cac duong 16 tuy theo diéu kién cu
thé ctia cong truong thi cong va cac dic diém cua
dang may xuc nhu may cao vo MIIH, MITHB2,
2TTHB2, may xtc l1at hong G211, EL, LBS-500,
EIMCO, TORO 151, ZCY-60, ZCY-45R, ZWY -
80... Khi sir dung cu bing chuyén tai nén két
hop méy cido vo, con khi khong cé ciu bing
chuyén tai thi nén str dung may xtic 14t hong.
2.5. Cong tac vdn tdi

Puong 10 XDCB ciac mo ham 16 khu vuc
Quang Ninh chil yéu duoc bd tri duong sit, c&
duong 600 va 900, goong 1+3 tin st dung dau
tau dién van chuyén. bé nang cao nang lyc van
tai, chat luong dudng can phai dugc ning cép.
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Ray, ta vet gb phai dugc cai dat trén nén duong
¢6 1op dém dan hoi (c6 dabalat, chiéu cao ta vet,
chiéu rong va kich thudc dudng phai dam bao dé
khi tau chay véi tbe d6 9+10 km/h, goong khong
bi cam). Vi kich thude cd da sau nd min ra déng
déu, sir dung cac loai bang tai co chiéu dai thay
d6i hodc cau chuyén tai c6 thé udn khi di qua cac
doan 16 cong thi tdc do van tai s& rat 16m, nang
suét rat cao. Co rt nhidu loai ciu chuyén tai khac
nhau, nhung st dung phuong thuc nay & cac
duong 10 da khu vuc Quang Ninh con rit it.
Nhiing loai cau chuyén tai cé thé di trén ray nhu
IIITL-1, TICK-1, hodc nhiing ciu chuyén tai don
gian va kinh té chay trén tuyén mé no ray treo
tryc tiép trén cac khung chong & noc 16 nhu cau
bang tai treo, cau mang cio treo. Sir dung loai cdu
chuyén tai nay két hop voi hé théng bang tai ¢
dinh hodc godng s& rat ning suat, tranh cho viéc
phai mo rong duong 10. Cup, ga tranh, ga cut co6
khoang cach 100 m dé trao d6i goong, lam giam
rat nhiéu thoi gian xtc chuyén dat d4 vi dat d4 sé
dugce d6 truc tiép 1én goong sin bén dudi hé
thdng bing tai treo (thdo ldp nhanh), mang cio
treo va c6 thé kéo toan b hé thong ra thong qua
mé nd ray mdi khi tién hanh nd min. Hién nay,
cac mo than him 10 m&i chi stir dung hé thong nay
cho dudng 10 than dao bang may dao 10.

Chét luong ciia cong tac to chirc van tai trong
khu vuc gan guong 10 1a mét trong nhimng yéu t6
anh huong 16n dén nang suét cta thiét bi boc xtic
dat da. Nghia 1a, phai dam bao cung cip day du
goong khong tai cho may xuc, nham rit ngan thoi
gian ngimg tré ciia may xtic. Diéu nay phu thudc
kha ning théng qua cua thiét bi trao ddi. So d6
trao d6i dugc ap dung tuy thudc vao dién tich tiét
dién cta guong 10 cho cac loai duong 16 1 duong
xe hay 2 duong xe. Kich thudc tiét dién cia
duong 16 nho hep, nén cong tac trao doi goong cd
tai va khong tai tai khu vuc gin guong 10 tuong
d6i phirc tap va mét nhiéu thoi gian. Hop 1y nhat
1a sir dung may xuc cao vo két hop cau chuyén
tai treo. Chiéu dai ciia cAu chuyén tai nén chira
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hét duge s6 goong can thiét dé xuc bdc toan bd
dat da pha ra. O nudc ta hién nay, nhiéu noi van
sir dung hé thong “tdi vong” c6 thé giam rat nhidu
thoi gian trao doi goong hodc van tai, nghia 1a
goong c6 thé duge di chuyén tién hodc lui qua
cac doan duong cong ma chi thong qua mot toi
truc va cac hé théng dan huéng con lan nam dudi
duong ray.
2.6. Cong tdc chéng 1o

Tir hang chuc ndm nay, cac két cau chéng,
vat liéu chéng, chen 1o it duoc thay ddi. Cac mo
ham 16 chu yéu van sir dung nhirng két cdu chong
thy dong nhu bé tong cbt thép lién khdi, khung
chéng thép, gb... Trong khi do, xu thé trén thé
gidi 1a st dung nhiéu két cau chong chu dong
(tang kha ning mang tai cua khbi da bao quanh
cong trinh ngém, coi bg phan chiu tai chinh cua
1a khdi d4, tao thanh vo chdng-khéi da) nhu neo,
bé tong phun, bom ép vita gia cudng khéi da bao
quanh... Ciing tuy theo tung diéu kién con su
dung két ciu chdng cung hay két cdu chéng mém
(linh hoat) cho phtt hgp. M6t s mo than ham 10
vung Quang Ninh dd ap dung neo bé tong cbt
thép, chit déo cbt thép két hop bé tong phun dé
chdng gitr (Mao Khé, Ha Lam, Nam Mau, Vang
Danh...) S luong duong 16 co didu kién thich
hop dé chong bang neo 1a kha 16n nhung cac don
vi thi cong ap dung chua phd bién do nhiéu
nguyén nhan, trong d6 c6 nguyén nhan vé tim Iy
sir dung két cdu truyén thdng tiét kiém chi phi.

Cho dén nay, khung chdng thép long mang
duoc sir dung rong rai tai hau khép cac duong 1o
trong d4 ctng chéc va trong than. Tuy nhién, kha
ning mang tai cia khung chéng thép van con it
duoc quan tam nghién ctru va thir nghiém. Trong
may chuc nim qua, cac két cdu khung chéng,
gong, gidng, tim chén hau nhu khéng thay doi.
Céc khung chong duoc lién két véi nhau bang
gbng thép va tim dém det. Do str dung tim dém
det ndm phia bung khung chéng tiép xtic kém nén
lién két tai gong yéu.

Cong tac dung khung chong chu yéu 1a tha

cong, nang nhoc va nguy hiém. Do CGH cong tac
chéng, chén con rat han ché, cac gwong khong c6
san cong tac dé 1én xa, khi 1én xa con kho khan
va mat nhiéu thoi gian. Nhidu guong 16 ¢6 d4 nén
ran cting, nén viéc dao 16 chan cot bé'lng thu cong
cling chiém nhiéu thoi gian tir 1+1,5 h. Dé dat toc
d6 dao 16 cao, truéc mit can phai CGH cong tac
chéng, sau d6 dan dan tién t6i tu dong hoa. Gan
day, cong tac 1én xa ctia cac don vi da dugc quan
tam va dwa vao st dung cic co cdu nang ha vi
chéng nhu tai Nam Mau str dung dim cong x6n
nang ha vi chong... di ting toc do chdng 1o 1én
cao hon so voi viéc phai [én xa thu cong.

Kinh nghiém cho thay, ddi voi cac duong 16
da, khi diéu kién dia chat phu hop, nén sir dung
néo dinh két, neo co hoc, neo ma sat... Kkét hop
v6i bé tong phun hodc bé tong phun doc lap dé
c6 thé tang toc d6 dao chdng 16. Co thé s dung
cong nghé phun bé tong kho hodc phun bé tong
u6t. Trong nganh mo, cha yéu van sur dung cong
nghé phun kho, may phun khé co ban 1a may kiéu
2 budng, tang quay, may truc xoin, may budng
ap luc tang quay. Hién nay, trén thi truong cé rat
nhiéu cac loai may phun bé tong khac nhau nhu:
ALIVA, ZP-5, C320, BM, HPJ. Cong ngh¢
chéng neo két hop bé tong phun c¢6 nhidu vu diém
1a gia thanh ré, giam chi phi vét liéu chdng, giam
tiét dién dao 10, két cau chiu luc ngay sau khi lip
dat, phu hop chong giit cac duong 10 ¢o ap luc
mo xuét hién sém. Bang cach nay sé& ting cuong
d6 6n dinh khéi da bao quanh dudng 10, nang cao
tdc d6 dao 10, dap ung duoc yéu cau dbi véi cong
tac CGH dao 10. Di voi cac duong 10 khong ap
dung neo, c6 thé van sir dung khung chdng thép
nhung can co nhitng thiét bi do ap luc thuc té tai
hién trudng két hop tinh toan 1y thuyét dé co thé
dua ra budc chdng hodc két cau chdng hop 1y.

3. Pé xuit giai phap

Thuc tién di chimg minh, viéc ap dung CGH
trong khau dao 16 va khai thac than ham 10 1a cip
thiét trong giai doan hién nay, dap tmg yéu ciu
tang san lwong khai thac, bao dam phat trién bén
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vitng nganh than, nhét 13 trong bdi canh cong tac
tuyén lao dong lam viéc trong cac mo gip nhidu
kho khin, cong nhan bo viée nhiéu, diéu kién
khai thac ngay cang kho khan do tiép tyuc ting san
luong khai thac va chuyén dién san xuét & cac
muc sdu hon. Chinh vi vay, cac don vi trong
nganh than can thim do b sung, danh gia chinh
xac trit lwong than c6 kha nang ap dung CGH,
xdy dung trung tAm bao tri va bao dudng thiét bi,
dao tao tho co khi co tay nghé cao. Ngoai ra, cin
6 su dau tu co trong tam ca vé nguén luc va co
so vat chat trong nghién ctru thiét ké, noi dia hoa
ché tao cac san phim co khi va trang thiét bi
CGH, dic biét 1a cong tac dao chong 16 (phuong
an khoan nd min, sir dung cac thiét bj khoan phu
hop véi bai toan cong nghé va kinh té).

Tir s6 lidu thu thap duoc tai hau hét cac mo
ham 16 ving Quang Ninh: Mao Khé, Vang Danh,
Nam Mau, Duong Huy, Ha Lam, Thong Nhit,
Quang Hanh, Khe Cham, Hon Gai, Nui Béo...
cho thdy cong nghé CGH dao chéng 16 hién nay
dang ton tai nhitng van dé khé khan nhu sau:

- Tc d6 dao 16 tai cac mo ham 16 hién dang
con twong dbi thap, tbec do dao chdng 16 trung
binh chi dat 24,0+52,3 m/thang ddi véi 16 da va
54,4+75 m/thang d6i véi 10 than;

- Pa sb cac don vi chwa dong bo hoa diy
chuyén thiét bi dao 1o, mot s6 khau san xuét trong
dao 10 van phai 1am thu cong hodc thiét bi khong
phu hop véi tiét dién 16 dao;

- Tong s6 combai dao 16 hién ¢ tai cac mo
than ham 16 dd dugc dau tu mua sdm trong cac
du an 14 16 thiét bi. Tuy nhién dén thoi diém hién
nay, ngoai mot ) may tai Nam Mau, Vang Danh,
Quang Hanh, hau hét cac may déu khong con
duoc st dung. Giai doan 2020-2025, TKV du
kién huy dong 39 day chuyén CGH dao 10, trong
d6 c6 24 day chuyén dao 10 d4 va 15 day chuyén
dao 10 than.

Trén co so ké hoach dao 16 giai doan 2020-
2025 cua cac don vi va cac cong nghé co gioi hoa
(CGH) dé xuét ap dung, tac gia da xem xét va so
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bd tong hop duoc khoang 198.076 m 10 c6 kha
nang ap dung cong nghé CGH, trong do, 10 than
1 100.415 m (chiém 50,7%), 10 da 1a 97.661 m
(chiém 49,3%), cac duong 10 du kién ap dung
CGH c6 tiét dién tap trung trong pham vi tir
10,2+13,2 m? v6i 10 than, 13,2+17,9 m? véi 1o da.

Bang 2: Tong hop khdi lrgng mét 10

c6 kha niang ap dung cong nghé CGH

toan TKYV giai doan 2020-2025

Khéi lugng mét 16 dao
TT Pon vi -
Tong |Lo than| Lo da
Cong ty Than Mao Khé -
1 TKY 12,040 - 12,040
Cong ty CO phan Than
2 Vang Danh - Vinacomin 20,765 16,565 4,200
Cong ty Than Nam Mau -
3 TKY 13,255 8,215 5,040
Cong ty Than Uong Bi -
4 TKY 17,460 5,270, 12,190
Cong ty Than Hon Gai -
5 TKY 8,385 5,115 3,270
Cong ty Than Ha Lam -
6 TKY 9,040, 5,170 3,870
7 [Ongty CophanThan )\ 54575 13 5501 6720
INti Béo - Vinacomin
Cong ty Than Duong Huy
8 | TKV 12,3201 6,945 5,375
Cong ty Than Thong Nhat
9 TKV 9,840 6,240/ 3,600
Cong ty Than Ha Long -
10 TKY 24,666/ 11,620 13,046
Cong ty Than Quang
11 Hanh - TKV 17,270, 5,020, 12,250
1 [CongtyCophan Than | ¢ 65 7995 g 070
Mong Duong - Vinacomin
Cong ty Than Khe Cham
13 TKV 16,700, 8,710, 7,990
Téng sb 198.076/ 100,415 97,661
Ty 1€ 100% | 50,7% | 49,3%

Trén co sé nhiing ton tai, han ché hién nay
trong cong tac dao chdng 16 d4 va trong than,
nghién ctru va dé xuit mot s giai phap cong
nghé, bao gdm: St dung kip n vi sai phi dién
thay thé kip dién vi sai; chuan hoa cong tac thiét
ké ho chiéu khoan nd min; st dung cac loai két
céu chéng chii dong nhu neo, bé tong phun thay
thé vi chdng thép; dé xuét cac so dd cong nghé
dao chdng 16 than méi phu hop véi diéu kién cac
mo ham 16 ving Quang Ninh [2-4].



CONG NGHIEP MO

Hinh 2: Combai dao lo lién hop EBH-45
tai Cong ty Than Ha Long - TKV

Dbi v6i cong nghé dao 16 than bang may
combai hién nay, theo két qua phan tich thiy
rang, viéc dau tu mua sim day chuyén dong bo
CGH bang combai méi trong giai doan hién nay
la chua phu hop. Do vay, ngoai cac giai phap
nang cao hiéu qua cac combai hang nhe hién co
nhu lién hop dao 10 EBH-45 tai Nam Mau, Vang
Danh, Udéng Bi, Duong Huy, Khe Cham, Ha
Long, Quang Hanh..., d& xuit so d6 cong nghé
dao 10 moi (ban CGH) st dung may khoan thuy
luc 1 hodc 2 can khoan, may khoan Tamrock, xe
khoan ME-01-DE, xe khoan thay lyc CMJ1-14,
CMIJ1-17, may xuc da ning c6 tay gat gin cin
khoan, vén tai bing mang cao két hop bing tai.
Qua tinh toan trong diéu kién 16 doc via than tiét
dién dao tir 15 m? tré 1én, tdc do dao 16 6 thé dat
dugc trén 100 m/thang. Tir nhitng két qua nghién
ctru cong nghé dao chdng 16 theo huéng CGH, dé
xuét so do cong nghé CGH dao chdng 16 d hodc
16 than sir dung dong bo t6 hop thiét bi khoan két
hop bbe xtc, van tai, cu thé nhu sau [5,6]:

(1) So dd cong nghé st dung xe khoan tu
hanh, xtc bbc bang may xtic 1én bang tai treo di
d6ng két hop bang tai cd dinh dat dudi nén 10.

(2) So dd cong nghé str dung may dao 1o, xtac
lén bing tai treo di dong theo may két hop voi
bang tai ¢6 dinh dat dudi nén 10.

(3) So d6 cong nghé st dung khoan tay, xtic
bang may cao da 1én goong, kéo goong bang tdi
truc.

(4) So dd cong nghé sir dung xe khoan tu
hanh, xtic bang may, kéo godng bang toi tryc.
Bang 3: Phén tich wu, nhwoc diém
cda cac phwong an [3, 5, 11]

So dd Picu kién ) 7
PA| . . | dia chat | Uu diém Nhuoc diém
cong nghé |,
ap dung
. F Toc do
So ‘TO eons dao 1o ¢+ Diu tu twong dbi
nghé str dungTrong  fwong doi 16n
xe khoan ty  di€u kién cao | Chi thich hop cc
hanh, xtic @t dd co [ Antoan [ h Lheh 2OP
1y A 10 c6 goc doc
| bang may lenh¢ s6  rao 250
bang tai treo kién co  Pao dugc R ,
an £ L .3+ Khong sir dung
di dong két fur trung ftrong nhiéu < ;
B O £ .2z, .. [duoc toi da tinh
hop bang tai pinh dén [loai datda |., A
g o LA , .. lién tuc cua hé
co dinh dat rat cing - St dung it théne bine tai
dudi nén 16 lao dong thy o8 Pane
cong
So do cong - Tiét dién [Khong hiéu qua
nghé st dl'mgTron cat E(”)t néu dat da co do
mdy combai didu iién - Dé dang  clmg 120 MPa
dao 1o bang, |-z, ., *, chuyén doi + Khong hiéu qua
L .oq1a o datdacol . Y o
chat tai 1én hé & hinh dang  péu goc doc < 12
2 pangtaitreo [ . 1 fietdién - Khong hi¢u qua
s kién co P
di dong theo guong néu dicu kién nén
(1K trung A Al . A N
may két hop binh 100 [ Khong gaylo qua yéu, nhicu
voi bang tai MPa ra vang pha pude .
co dinl} dat huy xung Pau tu ban dau
dudi nén 10 quanh giénglén, gid thanh cao
Str dung nhiéu lao
So d6 cong [Trong d?ng thu cong,
A A Tea nang nhoc
nghé st dungdicu kién £ an 2 1s
£ooas s A + Toc do dao 1o
khoan tay, (dat da co6 | Pau tu £
;o1 A A h thap
xic bang  héso  |andau p ;
3 T i & R + Tinh an toan
may cao da kién co fhap A gz ik
A \ \ .. trong van tai thap
lén goong, fur trung  Pon gian , s LA
. . . z + Phirc tap va ton
kéo goong  pinh dén R S
T , kém khi chiéu dai
bang toi truc cung Ny
giéng 16n hon
700 m
- Tinh dong bo
. thap nén khong
So d6 cong [Trong N phat huy duoc
A a1 Daute - A o .
nghé str dungdiéu kién ban diu nang suat cua may
xe khoan ty dat da co s xuc va may khoan
X , A X trung binh L oa A
hanh, xic  hé so ., +Toc do thap
41 « 1at .~z rDongian . R
bang may 1énkién co , .. + Tinh an toan
R 4 \  Sur dung it PO
goong, kéo [ trung N -trong van tai thap
X 3 . 2 [llao dong thyl ; LA
goong bang  binh dén on - Phirc tap va ton
oi truc it cimg 1 kém khi chidu dai
egieng 16n hon
700 m

R rang trong bén phuong an trén, phuong
an (1) c6 nhiéu vu diém hon ca. N6 dic biét thich
hop véi kha nang cong nghé, tai chinh cua cac
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mé than him 16 Viét Nam. Cu thé, so d6 cong
nghé trong day chuyén thi cong dao 1o giéng
nghiéng bao gdm cac khau: Khoan 18 min sir
dung xe khoan tu hanh (1-2 can) => Pap, cin da
qué ¢ bang btia can thay lyc di kém may => May
xtc 1at hong (hodc t6 hop khoan + xtic) => Mang
rot didu hoa, mang cao (treo, hodc dat nén) =>
Céu bang tai treo => Bang tai ¢ dinh => Bun ke
trung gian => O t6 => Bai thai [6, 7, 13].
4. Két luan

Dé thi cong cac duong 10 dat tbe do dap tng
yéu cau ning suat khai thac than ngay mot cao,
khéng c6 con dudng nao khac 1a dau tw mot cach
c¢6 hé thong va dong bo day chuyén cong nghé
CGH dao 1o. Viéc d:fly manh ap dung CGH dao
10, khai théc tai cac mo than hdm 16 TKV 1a doi
hoi cap bach nham nang cao ning suat lao dong,
cai thién diéu kién, moi truong lam viéc cho cong
nhan, nang cao muc d) an toan, giam lao dong
lam viéc trong ham 10, véi muc tiéu s6 mét 1o dao

CGH ddng bo biang combai hang nhe va ban
CGH phai dat it nhat 30% tong sé mét 1o toan
Tap doan. Pé dap tng muc tiéu nay, can phai cé
nhitng danh gia cac hé théng CGH dao 16, khai
thac dé c6 su dinh huoéng cu thé cho céac don vi
ham 16. P6i voi CGH dao 10 cac duong 16 tiét
dién 16n, dé trién khai trong thyc té can phai c6
nhitng nghién ctru thir nghiém va danh gia day da
hon. Tat nhién, d¢ CGH dao chdng 10 khong thé
khong quan tim dén doi ngii can bo k§ thuat, tho
lanh nghé, nhiéu kinh nghiém, vi chinh nhimng d6i
ngil ky thuat ndy méi c6 thé dam duong trach
nhiém dua CGH vao 4p dung cho nganh than
khoang san thanh cong. Doi ngii can b k¥ thuat
va cong nhan bac cao can phai duogc dao tao bai
ban, chinh quy, c6 nang luc va nhiét huyét thuc
su dbi voi nganh mo, ¢6 kha ning nim bit va ap
dung thanh thao cac cong nghé, thiét bi va vat
liéu mai.
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UNG DUNG MANG NO-RON NHAN TAO DU BAO TOC DO CO HOC
KHOAN VA BE XUAT GIA TRI TAI TRONG LEN CHOONG TOI UU
CHO CAC GIENG KHOAN DAU KHi TAl MO NaM RONG - DOI MOI

Nguyén Tién Hung, Vii Hong Dwong, Nguyén Thé Vinh, Doin Thi Trim
Truong Pai hoc Mo - Dia chat

Tém tit: Nang cao toc d6 co hoc khoan 1a nhiém vy hang dau cia cac ki su khoan, gitp nang cao
hiéu qua khoan, giam thiéu nguy co phtic tap su ¢, thoi gian thi cong va gia thanh san pham. Tc do
co hoc khoan phu thudc vao nhiéu yéu té khach quan va cha quan. Viée str dung cac phuong phap
truyén thdng dé du bao tdc do co hoc khoan va danh gia muc d6 anh hudng riéng r& cia timg yéu td
t61 nd thudng cho két qua khong chinh xac. Vi vay, viée nghién ctru dé xuit mot giai phap du bao toc
d6 co hoc khoan véi do chinh xac cao nham xéc dinh cac thong sé ché do khoan phii hop, gitip nang
cao toc d6 co hoc khoan 1a can thiét va quan trong. Trong nghién ctru nay, nhom tac gia dé xuét sir
dung mang no-ron nhan tao nham du béo tdc d6 co hoc khoan, tir 46 dua ra nhimng thong s6 ché do
khoan tbi wu, nang cao hi¢u qua khoan. Nhom tac gia st dung hon 900 bd s6 liéu thu duoc tur cac
giéng khoan thuc té tai mo6 Nam Rong - Ddi Mdi, bao gdm 06 thong sé dau vao 1a cac thong s6 ché
d6 khoan va 01 thong sb dau ra 1a tdc d co hoc khoan nham huan luyén mang. Trong qua trinh hun
luyén mang, nhom tac gia tién hanh thay ddi cac thudt toan va s6 no-ron trong 16p 4n nham tim ra mo
hinh t8i wu. M6 hinh mang no-ron nhan tao dugc lya chon cho két qua du bao c¢6 dd chinh xac cao
va c6 thé ap dung cho cac giéng khoan tai khu vuc nghién ctru. Ngoai ra, dya vao md hinh du bao
x4y dung duoc, nhom tac gia di thir nghiém tinh toan va dua ra dé xuat thong sb tai trong 1én choong
ti wu cho khoang do6 sau tir 1800-2300 m cho céac giéng khoan khu viuc mé Nam Rong - Doi Mbi.
Tir khoa: Mang no-ron nhan tao, mo Nam R(;ng - Péi Mai, t6i wu hod thong s6 ché do khoan, toc do
co hoc khoan.

1. Mé dau

Mo Nam Rong - Ddi Moi thude bé Ciru Long
nam tai thém luc dia Viét Nam, thudc quan ly ctia
xi nghiép lién doanh Vietsovpetro. Cac giéng
khoan tai day thuong gip nhiéu phic tap, su cb
lién quan dén mat 6n dinh thanh giéng khi thi
cong trong dia ting Mioxen va Oligoxen do dét
da chia ham lugng khoang wvat sét
montmonrinolite cao (~60%) [7], giéng trong
tinh trang than trin, khong chdng dng thoi gian
dai. Vi vay, viéc nang cao tdc dd khoan co hoc
nhim rat ngan thoi gian thi cong, giam thiéu
nguy co phtic tap su ¢ khi thi cong cong doan
nay 1a can thiét va quan trong.

Dua trén s6 liéu khoan thuc té trong khoang
chiéu sau 1800 - 2300 m thudc dia ting Mioxen

ctia 2 giéng 406 va 420 mé Nam Rong - D6i Moi,
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bé Ciru Long, nhém tac gia tién hanh phan tich,
thdng ké sé liéu (bang 1), xay dung biéu do thé
hién sy thay d6i cia thong sb tai trong lén
choong, tdc dd co hoc khoan theo chiéu sau théng
dang (hinh 1).

b ﬁu “n W il *f’* ‘“wﬂ i
i JIg ]p I
e TM ol
W’Wﬂwﬂ}‘fﬁwﬂ%wfﬁUWW
Hinh 1: Sw thay déi tdi trong lén choong va
téc do co hoc khoan theo chiéu séu cia hai
giéng 406 va 420 mé Nam Rong - Doi Moi
Qua s6 lidu thong ké (bang 1) va biéu d6 biéu
dién sy thay d6i tai trong 1én chodng va téc do co
hoc khoan theo chiéu sau cua 2 giéng 406 va 420
(hinh 1) nhém tac gia c6 mot s6 nhan xét nhur sau:



Bang 1: Thong ké cac thong so tir 2 giéng
khoan 406 va 420 m6 Nam Réng - Poi Moi

Céc tham sb GK 4061 GK Ca2
RCDM | 420RC | giéng

Tong s6 mau 511 472 986

Chidu sau [Bit dau 18000 1800 1800

thang ding K ét thuc 23000 2300 2300

) Gi4 tri nho nhat 22,74 10,03 10,03

Toc d0 €0 {54 tri 1on nhat 5483 38,75 5485
hoc khoan [—— -

ROP (m/h) Gia tri trung binh 41,73 21,40 31,94

Do 1éch chuin 8,671 6,87 12,84

iGi4 tri nho nhét 551 0,14 0,16

Tai trong 5i4 (1 16n nhét 16335 553 1639
1én choong ——— -

WOB (tén) Gia tri trung binh 10,41 2,10 6,41

Do 1éch chuin 2,52 0,78 4,56

Tée do [Gid tri nho nhit 116,00 100,000 100,00

quay  [Gid trj 16n nhat 135,00 166,00 166,00

choong  Gia trj trung binh | 131,000 134,00 132,44

RPM (vV/ph)i5 57 ech chuan 528 1204 930

Mé men 01 tri nho nhat | 1582,00 189,20 189,20

quay (Gid tri 16n nhdt | 2478,00 3215,50 3215,50

choong  [Gia trj trung binh | 2068,79 2731,10 2387,50
TQ (kg-m) b5 18ch chudn 180,24 255,47 397,29
Luru luong Gia tri nho nhra‘it 42,800 4530 42,80
dung dich (Gid tri 16n nhét 5760 62,11 62,11

khoan |Gia tri trung binh | 56,3 57,63 56,97

FR (1) b4 1ach chuan 304 234 2.8
Ap suét tai G ri nho nhit 98,50 111,52 98,50

voi phun (Gid tri 16nnhdt | 134,70 23581 23581

thuy lyc |Gia tri trung binh | 120,95 181,31 98,50
SPP (atm) 55 1ach chudn 809 21,91 3428
Khéi luong Gia tri nho nh,éit 1,11 1,071 1,07
riéng dung (Gid tri 16n nhat 120 1,14 1,20
dich khoan Gi tri trung binh 1,150 1,110 1,135
MW (kg/l) I55 1ach chudn 0,028 0,027 0,033

- Téc @6 khoan co hoc thay doi lién tuc va
khong tuan theo mot quy ludt nao;

- Tbc d6 co hoc khoan ma 2 nha thau Baker
Hughes va Slumberger dat dugc ciing rat khac
nhau, trong khi Baker Hughes dat tdc dd co hoc
khoan trung binh 41,73 m/h tai giéng 406, thi
Slumberger chi dat 21,4 m/h tai giéng 420;

- Thong sb tai trong 1én chodng co anh
huong 1on dén toc dd co hoc khoan;

- Thong sé tai trong 1én choong rat khac
nhau, Schlumbeger sir dung tai trong dao dong

trong khoan 0,16 - 6.87 tan, Baker Hughes sir
dung tai trong trong khoang 5,51 - 16,35 tan;

- Mac du Baker Hughes dat tde doc co hoc
khoan cao, tuy nhién, khoang diéu chinh théng s6
tai trong 1én choong rat rong va khong tuan theo
mot quy luat nao;

- Tai khoang 1800 - 1900 m, Baker Hughes
sir dung tai trong 1én choong trung binh 10,0 tan
nhung tdc dd co hoc khoan trung binh dat duogc
thap hon 16,6% so véi khoang 2200 -2300 m khi
su dung gia tri tai trong Ién choong nho hon
(trung binh 9,1 tan), 35,1 m/h so v&i 41,2 m/h;

- Khi str dung gia tri tai trong lén choong qua
16n, mic du van duy tri dugc tdc do co hoc khoan
0 muc cao, nhung s€ lam ting chi phi nang lugng
pha huy, giam tudi tho va tién d6 choong.

Tur nhiing nhan xét bén trén, nhan théy viéc
tim ra phuong phéap du bao tdc doc co hoc khoan
nham xac dinh gia tri tdi vu tai trong 1én choong
khi thi cong trong dia tang Mioxen mé Nam
Rong - Poi Mbi néi riéng va bé Ciru Long noi
chung 14 can thiét va quan trong. Viéc nay khong
nhing gitp tang toc d6 co hoc khoan, dam bao
tudi tho va tién d6 ctia choong ma con giam thoi
gian thi cong va gia thanh xay dyung giéng.

Trudc day, dé du bao toc dd co hoc khoan
nguoi ta thuong stt dung md hinh Bourgoyne &
Young (1974). Hién nay, v6i su phat trién cta tri
tué nhan tao, da c6 nhiéu cong trinh nghién cuu
ching minh ring, mang no-ron nhan tao
(Artificial Neural Network — ANN) la mdt cong
cu hitu ich gitp du bao tdc do khoan co hoc chinh
xé4c hon cac phuong phap truyén thong (Irawan
va Tunio, 2012; Chandrasekaran va Kumar,
2020; Azim, 2020). Trong nghién ctru ndy, nhoém
tac gia tién hanh x4y dyng mé hinh mang ANN
nhdm du bdo tdc dd co hoc khoan tir tai liéu
khoan thuc té ctia 2 giéng khoan 406 va 420.

2. Xir Iy 6 li¢u
2.1. Loc nhiéu

Trong qua trinh huan luyén, cac gia tri di

thuong c¢6 thé coi nhu nhiéu vi chiing c6 thé anh
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hudng toi tinh chinh xac va tinh téng quat cta
mang ANN. Do do, trudce khi dugc sir dung nhu
tai liéu dau vao dé huan luyén mang, cac thong
sb khoan duge hiéu chinh va loc bo céac gia tri
nhiéu dua theo thuat toan xac dinh cac gia tri
ngoai lai Z-score (Tripathy va nnk, 2013). Chi s6
Z-score dugc xac dinh bdi cong thure:
Z = |Xi - Xmean|//SD (1)

Trong d6: Xmean — gi4 tri trung binh ctia tham s;
SD — d6 léch chuan cua tham sb.

Dua theo nghién ctru cua Tripathy va nnk,
gia tri Z-score dugc lua chon dé x4c dinh nhiéu
trong b dir liu dya trén ti€u chi nhu sau:

- Khi z < 2: Céc gia tri phit hop dé sir dung;

- Khi 2 < z < 3: Cac gia tri nghi ngd, c6 thé
gy anh hudng toi két qua hun luyén mang;

- Khi z > 3: Tuong tng cac gia tri nhiéu can
loai bé.

2.2. Phan tich dir li¢u

Viéc lya chon cac thong s dau vao dé huan
luyén mang ANN 1a mot budc quan trong quyét
dinh t&i do chinh xac ctia mé hinh. Dé c6 thé dua
ra quyét dinh sir dung cac thong sé nao lam dir
liéu dau vao hudn luyén mang, nhom tac gia da
phan tich mdi quan hé giira cac thong s ché do
khoan va toc d6 co hoc khoan dua trén bd tai liéu
tir hai giéng khoan 406 va 420 (hinh 2).

Hé s6 tuong quan R? 14 chi sé thong ké do
ludng mirc 46 manh yéu giita hai bién sb. Khi gia
tri hé sb tuong quan tiém can toi 1 ching to
thong s6 d6 c6 mdi quan hé chit ché va anh
huong truc tiép dén tdc d6 co hoc khoan.

Qua hinh 2 ¢6 thé nhan théy, cac hé sd tuong
quan R? cta céac thong sé ché do khoan va toc do
co hoc khoan déu nhé hon 0,5 ching to c6 thé coi
cac thong sb nay nhu 1a cac bién doc 1ap cua tdc
d6 co hoc khoan va ¢ thé st dung nhu nhiing
thong s6 dau vao dé huin luyén mang ANN.

2.3. Chudn hod div liéu

Sau khi da Iya chon dugc céc thong sé dau
vao, nhom tac gia tién hanh chuan hoa cac thong
s6 nay dé dua vao huin luyén mang ANN. Dit
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liéu dau vao gom nhiéu thong sé va mdi thong sd
lai 6 cac don vi va do 16n nhé khac nhau. Diéu
nay tac dong tdi tinh hiéu qua cta thuat toan, thoi
gian thyc hién, qua trinh hoi ty, hay tham chi anh
huong ca tdi do chinh xac cia mo hinh ANN.
Chinh vi vay, nhom tac gia tién hanh diéu chinh
dir liéu dé cac thong sd cung c6 chung mot ti 16
(Data Scaling) trong khoang (0, 1) bang thuat
toan Normalization:
X- Xmin
Xmax - Xmin

Trong d6: Xnormalize — gia tri chuan hod; X — gia

normalize —

tri thuc; Xmin, Xmax — gia tri cuc tiéu va cuc dai.
3. Xay dung mang no-ron nhin tao du bio toc
doc co hoc khoan

Mang ANN la mé6 hinh xtt ly thong tin dugc
mo phong dua trén hoat dong cua hé théng than
kinh cua sinh vat, bao gdm sb luong 16n cac no-
ron duoc gan két dé xur 1y thong tin (Mohaghegh,
2000). ANN giéng nhu bd nao con nguoi, dugc
hoc boi kinh nghiém (thong qua huan luyén), co
kha ning luu giit nhitg kinh nghiém hiéu biét
(tri thtrc) va st dung nhiing tri thirc d6 trong viéc
du doan cac dit liéu chua biét (Unseen Data).
ANN duoc xay dung dua trén nhitng gia dinh:

- Théng tin xir Iy tai nhiéu phan tir don gian,
goi la cac no-ron;

- Tin hiéu dugc truyén giira cac no-ron thong
qua cac két ndi;

- Mbi két ndi c6 mot trong s6, thong thudong
duoc nhan voi tin hiéu truyén qua;

- Mdi no-ron sir dung mot ham kich hoat dé
xéc dinh tin hiéu dau ra theo tong céc tin hiéu dau
vao.

Dic diém ciia mang no-ron c6 1a c¢6 kha ning
giai quyét dugc nhitng van d& phirc tap bang cach
lam sang t6 nhitng mdi quan hé phi tuyén, do vay
ma mang no-ron da dugc tmg dung dé giai quyét
cac van dé thyuc té trong nhiéu linh vuc: Cong
nghé thong tin; sinh hoc; quan 1y; kinh t&; y té, ...
khi ma cac quan hé giira cac yéu t6 1a phi tuyén.
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Hinh 2: Hé s6 tirong quan giita cdc thong sé ché dg khoan va toc @ co hoc khoan:
a) doi véi tdi trong 1én choong (WOB); b) doi véi mé men quay choong (TQ); c) doi véi toc dé quay
choong (RPM); d) doi véi dp sudt tai voi phun thuy lyc (SPP); e) doi véi heu lwong dung dich
khoan (FR); f) d6i véi khoi lwong riéng dung dich khoan (MW)

Trong nghién ctru nay, nhoém tac gia su dung
mang ANN tiép tuc cung cip (Feed-Forward) dé
du béo téc do co hoc khoan dua trén tai liéu do
ghi qua trinh khoan cta 2 giéng khoan 406 va 420
v6i thuat toan huin luyén lan truyén nguoc
(Back-Propagation) (Mohaghegh, 2000) va ham
kich hoat Tagsig. Mang nay con dugc goi la
mang no-ron lan truyén nguoc (Back-
Propagation Neural Network — BPNN). B¢ dir

liéu 989 méu bao gém céc thong sb: Toc do co
hoc khoan (ROP); téi trong 1én choong (WOB);
luu lwong dung dich khoan (FR),; téc d6 quay
choong (RPM); 4p suit tai voi phun (SPP); khéi
luong riéng dung dich khoan (MW); mdé men
quay choong (TQ) (Chandrasekaran va Kumar,
2020; Azim, 2020). B dir liéu nay dugc chia nho
v6i 70% lugng mau ding dé huin luyén mang,
15% dung dé kiém tra (Test) va 15% dé xac nhan
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(Validation). Trong trang thai hoc, tap dir liéu
mau dua vao mang no-ron bao gém ca gia tri dau
vao (Inputs) 1a: Tai trong 1én chodng WOB (tn);
lru lwong dung dich khoan FR (I/s); toc d6 quay
choong RPM (v/ph); ap suat tai voi phun thuy luc
SPP (atm); khdi lugng riéng dung dich khoan
MW (kg/l); md ment tai choong TQ (m.kg), 1dn
gia tri dau ra (Output) 1 tdc do co hoc khoan
ROP (m/h). Céc dit liéu dugc tinh toan va cho ra
két qua dau ra. Két qua dau ra nay ctia mang no-
ron sau mdt vong 1ap (Cycle hoac Iteration) dugc
so sanh v6i két qua dau ra thuc té duge cho trong
tap mau dé rut ra sai sd. Sai sd nay dugc lan
truyén nguoc trd lai cac no-ron dau ra (Output
Neurons) va no-ron 4n dé cac no-ron nay diéu
chinh lai cac trong sb ciia minh (hinh 3).

Hidden Layer € R®

Input Layer € R® Output Layer € R’

Hinh 3: Mé hinh biéu dién cdu tric mang ANN
Qua trinh lan truyén theo hai chiéu nay duoc
tién hanh nhiéu 14n cho dén khi sai sé dat toi gia
trj cuc tiéu nhé hon mot gia tri cho phép nao do,
hodc cho dén khi sé vong 1ap dat dén mot gia tri
dinh trudce. Qua trinh hoc (Learning) ciia mang
no-ron lan truyén ngugc 1a qué trinh hoc c6 giam
sat. Trong nghién ciru ndy, nhom tac gia da xay
dung va danh gid cic mo6 hinh mang no-ron lan
truyén nguoc BPNN c¢6 ciu tric chung nhu sau:
1) L6p dau vao c6 6 no-ron (WOB, FR, RP, SPP,
MW, TQ ) va 16p dau ra c6 1 no-ron (ROP).
2) Ham kich hoat cho 16p an 1a Tansig va ham
kich hoat cho 16p dau ra 1a Pureline.
3) Piém khéac nhau giita cac mo hinh mang la:
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- SO no-ron ¢ 16p an thay doi tur 4 dén 8;
- Str dung 2 thuat toan trong so cac thuat toan
Learning khac nhau trong Toolbox cua Matlab.
C6 nhiéu thuat toan huan luyén Back-
Propagation khéc nhau, chiing khac nhau vé cach
tinh todn, dung lugng bd nhé va khong co thuéat
todn nao la tot nhat do6i v&i moi truong hop
(bang 2). O nghién ctru nay, v4i khoi lugng tai
li¢u vira phai, nhom tac gia quyet dinh lya chon
st dung 2 thuat toan Trainlm va Trainrp.
Bang 2: Mo ta thuit toan huan luyén ANN
M6 ta
Gradient Descent co ban: Pap trng cham,
duogc sir dung trong ché d¢ Incremental
Gradient Descent c6 quan tinh: Thuong
nhanh hon Traingd, ¢6 thé st dung trong
ché d6 néc
Tbc d6 hoc thay dbi: Huan luyén nhanh
hon Traingd nhung chi c6 thé sur dung
trong ché do batch
Resillient Back-Propagation: Day la thuat
toan huén luyén ché d6 Batch don gian c6
hoi tu nhanh va it ton bd nhd
Thuét toan Conjugate Gradient Fletcher
Reeves: Yéu ciu bd nhd trong cac thuat
toan Conjugate Gradient
Thuat toan Conjugate Polka-Ribiere: Yéu
cAu bo nhé 16n hon traincgf, tdc do hoi tu
nhanh hon
Thuat toan Scaled Conjugate Gradient:
DPay la thuat toan Conjugate Gradient duy
nhét khong yéu cdu dinh huéng tim
Thuét toan Quasi-Newton bfgs: Yéu cau
luru trir ma trn Hessian va c6 nhiéu phép
tinh hon cac thuat toan Coijugate
Gradient trong mdi vong lap, nhung
thuong hoi tu sau vai phép lap
Phuong phap One Step Secant: Day 1a
phuong phap két hop giita phuong phap
Conjugate Gradient va phuong phap
Quasi-Newton
Thuat toan Levengeg-Marquardt: Thuat
toan hudn luyén nhanh ddi voi mang co
kich thuée vira phai, c6 tinh chét gidm bo
nh¢ khi tap huin luyén 16n
Thuat toan chuan tong quat hoa Bayesian:
La giai thuat huin luyén Levenberg-
Marquardt dugc sua ddi tao ra mang ot
hon, giam sy phirc tap dé€ mang hoi tu

Ham

Traingd

Traingdm

Traingdx

Trainrp

Traincgf

Traincgp

Trainscg

Trainbfg

Trainoss

Trainlm

Trainbr

Viéc lua chon sb lugng no-ron t8i wu trong
16p an 1a hét sic quan trong, phai dam bao két
qua du bao tir mang ANN dat duoc hé sb tuong



quan du tot v6i tai lidu mau, dong thoi sb luong
no-ron ciing khong nén st dung qua nhiéu vi nd
s& dan dén hién tuong qua khép (Overfitting).

Tir két qua thu dugc khi chay cac mé hinh
mang khac nhau (hinh 4, 5), khi so sanh h¢ s6
tuong quan R? ctia ca 3 tip huan luyén, Test va
Validation, nhom tac gia quyét dinh str dung mo
hinh mang c6 8 no-ron & 16p 4n va véi thuat toan
Trainlm lam mé hinh t6i vu dé du béo téc do
khoan co hoc.

Hé s6 twong quan R? khi thay ddi sd no ron 1&p an
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Hinh 4: Két qua dir bdo sir dung ham trainlm
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Hinh 5: Két qua dir bdo sir dung ham trainrp
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Hinh 6: Toc d co hoc khoan du béo tir mang
ANN véi tai liéu thue té cua 2 giéng 406 va 420

Tt hinh 6, ¢6 thé nhan théy Kkét qua tdc do co

hoc khoan dy bdo dugc tir mang ANN khi so sanh
v tai liéu do thue té c6 do chinh xac cao va phan
anh duoc xu thé thay ddi cua tde do co hoc khoan
theo chiéu sau thang dimg & ca 2 giéng.
4. Xac dinh théng sé tai trong 1én choong tbi
wu nhiam ning cao tdc dd co hoc khoan

Dé xac dinh thong sb tai trong 1én choong tdi
wu nham nang cao tde do co hoc khoan, nhom tac
gia tién hanh thay di gia tri tai trong 1én choong
lan luot 1a: 2; 4; 6; 8; 10; 12; va 14 tan trong bd
dir liéu mau va sir dung md hinh ANN di xay
dung duogc bén trén nham du bao vén tdc co hoc
khoan dat dugc ¢ mdi truong hop. Thuc té, toc
dd co hoc khoan khong chi phu thugc vao thong
sO tai trong 1én choong ma con chiu anh huong
ctia cac thong s6 khac nhu luu lwong dung dich
khoan FR (I/s), toc do quay choong RPM (v/ph),
khéi luong riéng dung dich khoan MW, chat
luong dung dich khoan,... Do d0, khong thé dua
toan bd bo dit liéu dau vao (Input) vao mang
ANN ma phai chia nho bo dir li€u cho tung
truong hop, vi du: Voi t&p P02, nhém tac gia loc
va lay cac bo thong sd dau vao ma trong do gia
tri tai trong 1én choong dao dong trong khoang
1 - 3 tAn; tép P04 1a cac bod thong s6 dau vao co
gi4 tri tai trong 1én choong nim trong khoang
3 -5 thn,... Két qua la 7 bo dit lidu di duoc khoi
tao P02; P04; P06; POS; P10; P12; va P14 tuong
mg véi cac thong sd dau vao co str dung tai trong
lén choong 14 2; 4; 6; 8; 10; 12; va 14 tan.

2
ROP, m'h

o 2 4 & 8 1 12 14 16
o MAX o MIY

Hinh 7: Anh hwéng tai trong lén choong dén
téc dé co hoc khoan sau khi chay moé hinh ANN
07 bo dir li¢u trén dugc dua vao mang ANN

da xay dung bén trén, két qua dau ra (Output) thu
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duoc la cac gia tri du bao van tdc co hoc khoan.
Dé so sanh va lya chon gia tri tai trong lén
choong téi wu, nhom tac gia so sanh gia trj toc do
co hoc khoan 16n nhat (Max), nho nhét (Min) va
trung binh trong mdi trudng hop (hinh 7).

5. Thao ludn va két qua dat dwgc

Qua biéu do thé hién anh hudng cua thong
s6 tai trong 1én choong dén téc do co hoc khoan
sau khi tién hanh chay qua mé hinh ANN (hinh
6), nhom tac gia c6 mot s nhan xét nhu sau:

- Khi ting tai trong 1én chodng tir 2 dén 8 tan,
toc do co hoc khoan ting manh. Diéu nay phu
hop vdi cac nghién ctru trude d6 va cho thay khi
dd ngap rang choong tang va muc do lam sach
day giéng tot thi téc d6 co hoc khoan s& ting
tinh  voi  tai
(Heckpomuseix, 2015;
Bapos va nnk, 1966);

- Khi ting tai trong 1én choong tir 8 dén 10

trong Ién choong

2017;

tuyén
HeckpomHubIx,

tan, toc do co hoc khoan ting nhe va c6 xu huéng
on dinh. Diéu nay ching té day 1a khoang gia tri
hop ly khi thi cong khoan tai day;

- Khi ting tai trong 1én choong tir 10 dén 14
tan, tbc do co hoc khoan khong tang va c6 xu
huéng giam nhe. Diéu nay ciing pht hop véi cac
nghién ctru trudc d6 khi d6 ngdp rang choong
tang nhung khong dap Ung dugc mirc do lam
sach day giéng tot (Heckpommpix, 2015;
Heckpomusix, 2017; Bapon va nnk, 1966);

- Khi tai trong lén choong trong khoang
10 - 14 tan, khong nhitng khong ting toc do co
hoc khoan ma con lam tang ti€u hao nang lugng
pha huy, lam giam tudi tho va tién d6 cta choong.

Nhom tac gia nhan thdy mot s6 ton tai trong
nghién ctru nay va dé xuit cac giai phap nhu sau:

1) Thuc té khoan cho thdy, tinh chét co 1y
cia dit da thay ddi rdt manh theo chiéu siu
nghién cuu. Pbé dua ra dugc md hinh du béo toc
ddc co hoc khoan chinh x4c can chia thanh cac
khoang khoan chi tiét twong ting véi timg 16p dat
da. Tuy nhién, trong nghién ctru nay do bd dir liéu
thu thap duoc chi bao g(“)m tai liéu khoan thuc té
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ctia 2 giéng khoan v6i sé lugng mau han ché nén
nhom tac gia khong thé chia thanh cac khoang
khoan chi tiét. Dé nang cao tinh chinh xac va
logic, trong nhitng nghién ctru tiép theo can bo
sung thém tai liéu cc giéng khoan 1an can.

2) Khi str dung tai liéu cta cac giéng khoan
khac nhau dé xay dung mé hinh du bao, hai thong
s6 goc nghiéng va goc phuong vi s& c6 anh hudng
lén két qua va can dugc coi nhu 2 thong sé dau
vao dé huan luyén. Tuy nhién, bo dir liéu gbc ma
nhom téc gia thu thap duoc thiéu 2 thong s nay.
Vi vy, dé nang cao tinh chinh xac va logic trong
du bao, nhom tac gia d& xuat bd sung 2 thong sb
gdc nghiéng va goc phuong vi trong cac nghién
ctru tiép theo.

6. Két luin

Qua nghién ctru nay, nhom tac gia dua ra
mot sb két luan va kién nghi nhu sau:

- Mang no-ron nhan tao ANN c6 khéd ning
du bao tdc dd co hoc khoan tot véi murc d6 chinh
xac cao khi tdc d6 co hoc khoan du bao gén nhu
trang khop véi két qua khoan thyc té;

- Mang no-ron nhéan tao ANN véi thuat toan
Trainlm ¢ 8 no-ron trong 16p an cho két qua dy
bdo uu viét hon so véi cac md hinh khéc ddi voi
cac tép dir liéu nay;

- Pé tang d0 chinh xac trong dy bao cua
mang no-ron nhan tao ANN can bo sung va cip
nhat di liéu huan luyén tir cac giéng khoan méi;

- Téi trong 1én choong t6i uu nham tang toc
d6 co hoc khoan nam trong khoan § - 10 tan. Diéu
nay phu hop véi két qua khoan thuc té khi nha
thau Baker Hughes khoan voi tai trong lén
choong trung binh trong khoang 7 - 13 tin va dat
tde do co hoc khoan trung binh 41,7 m/h, trong
khi nha thau Slumberger st dung tai trong 1én
choong trung binh 1 - 3 tan va dat tdc do co hoc
khoan trung binh 21, 4 m/h;

- Khi tang tai trong 1én choong tir 10 dén 14
tan, mac du c6 thé duy tri tdc d6 co hoc khoan &
muc cao nhung lai lam ting md ment quay
choong, tang chi phi ndng lugng phé huy, giam



tudi tho va tién do choong. Vi vay, ddi voi dia
tang Mioxen, khong nén ding tai trong lén
choong 16n nhu vay;

- Ung dung mang no-ron nhin tao ANN
khong nhing c6 thé t6i wu hoa thong s tai trong
1én chodng ma con co thé tdi wu hoa cac thong sb
ché d6 khoan khac nhu: Téc d6 quay choong
RPM; luu lugng dung dich khoan FR,...;

- Pé nang cao hiéu qua khoan, can tiép tuc
ap dung phuong phap str dung mang no-ron nhan
tao ANN nham téi wu hoa cac thong sé ché do
khoan khac nhu: Téc d6 quay choong RPM; luu
luong dung dich khoan FR; khdi lwong riéng

dung dich khoan MW,...;

- Pé ing dung rong rai phuong phap st dung
mang no-ron nhan tao ANN t6i wu hod céac thong
s6 ché do khoan nham nang cao hiéu qua khoan
cho cac dia tang khac, can bd sung cac thong sd
biéu thi tinh chat co 1y cta dat da theo chiéu sau
trong bo thong sb dau vao;

- Pé xuit sir dung két qua cua nghién ciru
nay nhu mot phwong phap du béo téc do co hoc
khoan va tbi wru hoa théng s6 ché d6 khoan cho
cac giéng khoan dau khi tai mo Nam Rong - Doi
M(‘A)i, bé Ciru Long, Viét Nam.
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