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The mechanization of longwall mining is an inevitable trend in
underground coal industry. At present, Vietham has operated many
mechanized longwall faces in Quang Ninh coal field. The mechanised
longwall at Seam 11, Centre area Duong Huy coal mine has been operated
and its mechanised equipment complex basically performs as designed.
However, the actual production shows that the longwall equipment has
not reached its maximum capacity while the arrangement of production
remains inadequate. Apart from objective factors, the initial production
arrangement chart did not consider the maximization of the mechanised
complex. In this paper, the authors used field observation and theoretical
methods for improvement of production arrangement chart for the
mechanised longwall at Seam 11, Duong Huy coal mine. An improved
chart of production arrangement (and subsequently a chart of labour
arrangement) has been developed based on actual time cost for each
production task. According to the new chart, the production can be now
implemented with 7 cuts per day - night. This arrangement well
corresponds with practical production capacity that increases the
longwall productivity.
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THONG TIN BAI BAO TOMTAT
ﬁza t’;nhlz 02/2021 Céng nghé co gidi héa trong khai thdc than 1o cho la mdt xu hwéng tdt yéu
han bai 12/02/ trong nganh khai thdc mé hdm 1o. Hién nay, Viét Nam dd c6 nhiéu mé ham
Swraxong 14/5/2021 I0 viing Qudng Ninh dp dung cdng nghé co gidi héa dong bg vao khai thdc
Chap nhdn ding 15/6/2021  than o che. Tai mé than Dwong Huy dd Idp ddt céng nghé co gidi héa vao
T haa- khai thdc lo cho via 11 khu Trung tdm. Lo cho nay dén nay da di vao hoat
Tir khéa: . e e 7 oy o d Py 4 S T
e 2o o ddng, t6 hop thiét bi cor gidi héa lo chg co bdn ddp trng dwoc theo thiét ké
Biéu d6 t6 chirc san xuat, w A o P R N 2 .
Durong Huy ba_iz( dau. Tuy nh]en, thy:g té san xudt oAlo chg c@o ti}ay,‘ cong sudt cua cdc
Hoan thidn ’ thiét bi chwa phdt huy toi da hiéu qud, céng tdc to chirc lo chg con nhiéu bdt

cdp, do dé hiéu qud va ndng sudt con thdp. Ngoai nhitng yéu té khdch quan,
biéu do td chirc sdn xudt cia lo cho ban ddu theo thiét ké chwa tinh dén viéc
phdt huy t6i da ndng luc ctia cdc thiét bi trong td hop co giéi héa.Trong bai
bdo nay, nhém tdc gid da str dung phwong phdp phan tich ly thuyét két hop
quan trdc tai hién trwdmg sdn xudt, tién hanh nghién ctru hoan thién biéu do
td chirc sdn xudt cho lo cho co gidi héa via 11 khu Trung tdm - mé than
Dwong Huy. Biéu do td chirc sdn xudt va bé tri nhdn lyc méi dwoc thiét ké
dwa trén cdc chi phi thoi gian thuec té thuec hién tirng cong doan sdn xudt. Tty
dé6 da dé xudt dp dung vdi 7 lubng khdu/ngay - dém, phu hop véi ndng lwc
sdn xudt thuec té, gia tang ddng ké cong sudt ctia lo cho.

Lo cho co gidi hoa,
Thoi gian lam viéc.

©2021 Trwong Dai hoc M6 - bia chat. T4t ca cic quyén dwoc bdo dam.

bao an toan, ning cao san lwgng, gidm ton that tai

1. Médau PR e X N A
nguyeén va giam thiéu anh hwong dén méi treong

Lo cho co gidi hda la mot trong nhirng cong
nghé tién tién trong nganh céng nghiép khai thac
than hién nay. Ap dung cac cong nghé co giéi héa
trong khai thac than hm 16 nham muc dich dam

*Tdc gid lién hé
E - mail: buimanhtung@humg.edu.vn
DOI:10.46326/]JMES.2021.62(5a).08

xung quanh (Rakesh Kumar va nnk, 2015; Dung
Tien Le va nnk., 2018). Pay la mot trong nhitng
dinh hwdng co ban cho sy phat trién bén virng cia
nganh khai thac than hdm 16 & Viét Nam néi riéng
va trén thé gi¢i ndi chung. Viéc lya chon loai hinh
cong nghé co gidi hda phu hop dé dwa vao thyc té
san xudt cin phai dwoc nghién ciu dwa trén cac
yéu t6 diéu kién dia chat didc thu twong Gng véi
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tirng khu vire khai thac cu thé. Viéc bé tri biéu do
t6 chirc sdn xuit ctia 10 cho sé phu thudc vao nhiéu
yéu té dau vao nhu: kha nang bé tri nhan luc, nang
suit yéu ciu cta 1o chg, loai thiét bi str dung (Lé
Duy Khanh, 2019).

La mét trong s6 khong nhiéu mo than tai Viét
Nam hién nay c6 diéu kién 4p dung phu hop, Cong
ty than Dwong Huy da nghién ciru va dau tw cong
nghé co gi¢i héa dong bo cho 10 cho tai via 11 khu
Trung tdm. Mac du da di vao hoat dong nhung 1o
cho chwa dat dwoc cong suit nhw thiét ké ban dau
do suw chwa phu hop ctia biéu do t6 chirc sdn xuit
voi diéu kién thuc té€ sdn xuit (Céng ty than
Dwong Huy - TKV, 2020). Chinh vi viy, can thiét
phai nghién cru diéu chinh kip thoi, linh hoat
trong viéc xay dwng, hoan thién tirng bwéc biéu do
t6 chirc san xuit cho 10 chg, nham muc dich gia
tang hiéu qua san xuit, dap &ng nhu cau thuc té
trong giai doan s3p téi.

2. bic diém diéu kién dia chat - ky thuit khu
virc 10 cho co gidi héa

Lo cho co gi¢i hda dwoc thiét ké dwa vao khai
thac tai via 11 khu trung tim véi chiéu day via
0,28+7,52 m, trung binh 3,09 m, via twong doi 6n
dinh. C4u tao via twong doi phirc tap, thudng cé tir
0+5 l6p da kep, chiéu day da kep tir 0+1,84 m,
trung binh 0,14 m. Cac 1&p da kep trong via chu
yéu la sét két, bot két, doi chd 1a sét than. Géc ddc
via thay déi tir 9+759, trung binh 26°. P4 vach, tru
via chi yéu la sét két, sét két chira than mong hoac
bot két chuyén tiép dan sang cat két day. T6 hop
10 cho co gidi hoa dwoc dwa vao hoat dong tai cac
10 cho via 11 khu Trung tAm bao gom: may khiu
than MG300/700 - WDK; mang cao SGZ730/220;
gian chéng gitra 10 cho ZY3200/16/36 va gian
chong qua do ZYG3200/16/36 (Cong ty than
Dwong Huy - TKV, 2020). Lo cho c6 chiéu dai
trung binh 125 m, cdng suit theo thiét ké ban dau
1a 600.000 T/nam, tuy nhién sau d6 dwoc diéu
chinh xuéng con 350.000+400.000 T/nam. So d6
chuén bi 10 che via 11 khu Trung tim mo than
Dwong Huy dwoc thé hién trén Hinh 1.

3. Phan tich hién trang bi€u d6 t6 chirc san
xuat
Cong tac t6 chirc san xudt tai 10 chg theo thiét

ké dworc bo tri 3 ca/ngay - dém. Tién d6 khiu than
trung binh dat khoang 3,15 m/ngay - dém twong

ung véi 5 luong khau. Theo biéu d6 to chirc san
xut cia 1o chg (Hinh 2), ca 1, 2 mbi ca khau 2
ludng, ca 3 khiu 1 ludng va bao dudng thiét bi
(Cong ty than Dwong Huy - TKV, 2020).

Qua khao sat thuc té, qua trinh khiu chéng tai
10 cho con mot s6 bat cp nhw: thoi gian hitu ich
thuc hién cic cong doan con thip, thoi gian gian
doan trong qua trinh thyc hién cac céng viéc con
16m, chwa phtt hop. Cac thiét bi dwoclwa chon chwa
dat duwoc hiéu qua cao do thuc té chua tao duoc
moi quan hé hop ly vé méit khéng gian va thoi gian
gitra cac thiét bi cu thanh t6 hop co gidi hoa ciing
nhu gitta cic cdng doan cAu thanh chudi hoat déng
san xuit cta 10 chg, dién hinh nhw may khau cia
10 chg dang hoat dong véi toc d6 thap hon nhiéu
so v&i toc do thiét ké.

Do vy, dé diy nhanh tién d9, ting san lwong
khai thic, can phai ning cao hon nira tinh dong b
thiét bi ctia t6 hop co gidi hda, tic l1a phai tinh
toan, xay dung va hoan thién lai céng tac t6 chirc
san xuat dé mang lai hiéu qua thuec té cao hon.

4. Hoan thién biéu d6 té chirc san xuit cho lo
cho co’ gi¢i héa mé than Dwong Huy

Biéu do6 t6 chirc san xuat dwoc xay dung trén
co s tinh toan, xac dinh khéi lwong va thoi gian
thuc hién clia tirng cong doan san xuat chinh trong
sudt khong gian chiéu dai cta 1o cho. Cong tac
khiu gwong va cong tic di chuyén vi chong va
mang cao 1a 2 céng doan chu yéu, dong vai tro
quyét dinh dén trang thai hoat dong ctia cic thiét
bi trong t6 hop 10 cho co gidi hoa (Victor va nnk.,
2013; Syd va nnk, 2019; Joachim Pielot, 2006;
Yun va nnk., 2003). Vi vdy, can phai xac dinh chi
phi thai gian hop ly cho tirng cong viéc trén trong
diéu kién thuc té ctia cac 10 cho co gidi hda via 11
khu Trung tim - mé than Dwong Huy.

4.1. Xdc dinh chi phi tho'i gian cho cong tdac khdu
gwong

Coéng tac khiu guwong trong 10 cho co gidi hda
duoc thuc hién bang may khiu MG300/700 -
WDK c6 t6c dd di chuyén theo dic tinh ky thuat
cia may tir 0+8,2 m/phiat. Tuy nhién, téc d6 di
chuyén c6 tai cia may khiu trong thye té khai thac
sé dwoc xac dinh trén cac co s¢: dic diém cau tao
via, d6 kién c6 ctia than, s6 lwong, tinh chat va do
cirng da kep trong via than; géc doc 10 cho, d6 6n
dinh ctia vach, tru via than.
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Hinh 2. Biéu do t6 chirc sdn xudt ctia Io cho co gidi héa via 11 khu Trung tdm

(Céng ty than Dwong Huy - TKV, 2020).
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Truwéc khi bat dau ludng khiu méi, cin thuc
hién khiu tao kham tai vi tri tiép giap 10 dau hodc
10 chan cta 16 che. Qua trinh khiu kham dwoc
thwc hién nhw sau:

- Khi may khiu dén dau (hoic chan) 10 cho,
sé& thuc hién cong tic tao ludng khidu mai bang
cach quay chuyén vi tri tang cat: tang cit trwdc
dang khiu phin néc ha xuéng dé khau phan nén
va nguoc lai tang khiu sau ning 1én khiu phan
ndc; hanh trinh may khau theo hwéng ngworc lai
xudng phia dwdi (hodc 1én trén), khau lubng méi
vGi chiéu dai 30 m twong dwong chiéu dai kham;

- Sau khi khiu dwoc 30 m kham, tién hanh
dao chiéu tang khiu va cho may khau di chuyén
nguoc lai khdu nét phan than sat nén dé tao kham
hoan chinh.

Nhuw viy, thoi gian khdu khdm dwoc xac dinh
theo cdng thirc:

2x Ly Ly
T, = +—=,phut €8]
Umk  Vkk

Trong d6: Ly - chiéu dai kham, L = 30 m; Vi -
téc d6 khau cia may khau, vk = 3,0 m/phut; vi -
t6c do di chuyén cia may khau khi khéng khiu, vik
= 6,0 m/phut.

T =25 phut
Thoi gian khau phin gwong con lai 16 cho:
L, i
T, = ——,phut (2)
mk

Trong d6: Ly - chiéu dai con lai cta 1o chg

khong tinh phan kham da khiu, Ly = 95 m.
Ty = 31,6 phiit

Trong khodng thoi gian may khau hoat dong
trong 1 ludng khiu, may khiu phai chuyén hwéng
2 lan v6i thoi gian nglrng chuyén hwéng, thay rang
cat trung binh 7 phuat/Ian. Vi vay, tong thoi gian
cin thiét dé may khiu hoan thién 1 luéng khau 1a:

T1=25+31,6 +2x7 = 70,6 phiit
T; =70 phut

4.2. Xdc dinh chi phi thoi gian cho céng tdc di
chuyén mdng cao va gian chéng

Cong tac di chuyén mang cao va gian chong
thuc hién néi tiép trong qua trinh may khiu khau
guwong: di chuyén gian chong dwoc thuc hién dirt

diém tirng gian, di chuyén gian nao thi ha thip
gian (giam tai) dé va dwoc thyc hién ngay sau khi
di chuyén mang cao, bao gdm ha tdm chin gwong,
thu rat hét hanh trinh pit téng kéo gian tinh tién
sat vao mang cao vira di chuyén (bwdc di chuyén
bang budc khiu), sau d6 nang gian (chat tai).

Thoi gian di chuyén phu thudc vao cong tac té
chirc san xuit trong khong gian 10 cho va tay nghé
thuec té ctia cong nhan thwe hién. Qua khao sat tai
mot s 10 chg co gidi hoa tai cac mé Vang Danh,
Nam MAu, Khe Cham va Dwong Huy, thoi gian
thuc t€ dé di chuyén mang cao va gian chdng
thwong dat 1 phat/m chiéu dai 16 cho. D6i véi cac
vi tri ngd ba khu vwec khdm dau va chén, thoi gian
di chuyén thwong tang 1én 1,5 phut/m chiéu dai lo
cho, do c6 sw gia tang vé ap luc tai cac khu vue nay.

Dbé don gian trong céng tac tinh toan, c6 thé
coi viéc di chuyén mang cao trong 1 luéng khau
méi sé dwoc bat dau tai vi tri cich may khau hoat
dong bang dung chiéu dai kham. Cong tac di
chuyén gian chéng dwoc tién hanh dong thoi voi
cong tac di chuyén mang cao. Véi toc do di chuyén
nhuw trén thi vi tri hoat dong cia may khau ludn
vugt trwede vi tri di chuyén mang cao va gian chong
mot khoang cach > 30 m, diéu nay dam bao cong
tac di chuyén mang cao va gian chong khong chiu
anh hwong tiéu cuce tir cong tac khiu guwong.

Nhuw viy, thoi gian dé thyc hién cong tac di
chuyé&n mang cao va vi chéng tinh tir ldc bat dau
ludng khau méi 6 thé dugec tinh theo céng thirc:

=T, +2 Lo hae (3)
2= kT g TP

Thay s6 vao ta dwoc T> = 140 phut

4.3. Xdc dinh chi phi thoi gian cho 1 luéng khdu

Theo tinh toan, thoi gian khau gwong T = 70
phit nho hon nhiéu so véi thoi gian di chuyén
mang cao va gian chéng T2 = 140 phit. Nhw vay,
sau khi hoan thanh khiu gwong, may khiu sé co
khoang thoi gian 70 phut danh cho cong tac stra
chira, bdo dwdng trudc khi cong tic di chuyén
mang cao va gian chong hoan thanh. Tinh dén ca
thoi gian bao dwdng dong co mang cao 10
phut/ludng khiu cudi mdi chu ky di chuyén thi
tong thoi gian hoan thanh cong tac khiu chong va
bdo dwdng ctia 1 luéng khiu la:

Tie = max(Ty, Tz) + 10 = 140 + 10 = 150 phiit
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4.4. Xdy dwng biéu do té chirc san xudt va bé tri
nhdn Iyc

Hién tai, cic mé than ham lo Viét Nam dang
thuc hién theo ché d6 3 ca san xuat/ngay - dém véi
mdi ca kéo dai 8 tiéng. Khong tinh dén thoi gian
giao ban dau ca, thoi gian lam viéc thue té cia cong
nhan dwoc tinh 12 7,5 tiéng = 450 phut.

Nhuw vy, s6 luong khau t6i da c6 thé thuc hién
hoan chinh trong 1 ca san xudt la:

Ny =450/Ty = 450/150 = 3 luéng khdu/ca

Tir cac tinh to4n & trén, c6 thé thanh 14p dwoc
biéu d6 san xuat maéi, ph hop hon véi diéu kién

67

thuc té ctia 10 cho, thue hién khau 2 ca, dau modi ca
khau 3 ludng, ca thir 3 khiu 1 ludng, thoi gian con
lai d€ cting c6 bao dudng thiét bi va xt Iy cac sw 6
phat sinh chung. Biéu d6 t6 chirc san xuat va bo tri
nhan lwc dugc xdy dung méi thé hién trén cac
Hinh 3, 4.

Vi viéc tinh toan hoan thién lai cac thong sé
chi phi thoi gian cho cac cong doan san xuét chinh
ctalo cho co gidi hdavia 11 khu Trung tam - Cong
ty than Dwong Huy c6 thé thiy, trong diéu kién
thong thwomg modi ca san xuit thwc hién dwoc 3
ludng khau. S6 lwong ludng khiu dugc hoan thién
& mirc 7 luong khiu/ngay - dém so véi mirc 5

Chiéu Thoi gian thyuc hién mét chu ky
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Hinh 3. Biéu do t6 chirc sdn xudt lo cho co gidi hda sau khi hoan thién (7 luéng khdu/ngay - dém).
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Hinh 4. Biéu do bé tri nhdn lwc lo cho co gici hda sau khi hoan thién (7 ludng khdu/ngay - dém).
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lubng khiu/ngay - dém dang ap dung & 10 cho.
Diéu nay din dén s gia ting san lwong cta 1o cho
& mirc 140% so véi thiét ké ban dau.

5.Kétluian

Théng qua viéc nghién ctru hoan thién cong
tac t6 chirc san xudt cua 16 cho co gidi hoa via 11
khu Trung tam - mo6 than Dwong Huy, dwa trén cac
thong s thoi gian thyc hién cac cong doan san
xudt chinh, nhém tac gid da xay dwng dwoc biéu
d6 té chirc méi twong (ng véi kha ndng lam viéc
cta t6 hop thiét bi va tay nghé cong nhin trong
thuc t€ san xuat. Véi viéc gia ting s6 lwong luéng
khiu 1én 7 lubng/ngay - dém, nang cao cong suit
cualo cho co gidi héa khi dwoe ap dung.

Nghién cru dwoc thwc hién dwa trén cac
thong s6 ki thuat cu thé thu thip dworc, trong thuc
té c6 thé xudt hién nhirng yéu t6 khiach quan anh
hwdng truc tiép dén hiéu qua san xuit cda 1o cho
co gi¢i hdéa ma trong qua trinh xay dwng biéu do
khéng tinh dén do cac yéu t6 anh huwdng khong
mang tinh chu ky, vi du nhuw: thay déi vé diéu kién
dia chat, sw c6 hong héc thiét bi.

Vi vay, két qua ctia nghién ctru la co s mang
tinh khoa hoc, c¢é thé 4p dung trong thuc té san
xudt, hiéu qua cao nhat dat dwoc khi khéng cé cac
yéu t6 phat sinh 1am gian doan, anh huéng dén chi
phi thoi gian thwe hién cac cong doan san xudt cia
10 cho.

Pong gop cua cac tac gia

D6 Hoang Hiép hinh thanh y twéng, ciu tric
bai bdo, hoan thién ban thao cuéi cing; Bui Manh
Tung, Vi Thai Tién Diing va Tran Tudn Anh thu
thap s6 liéu, xtr 1y so liéu va tham gia hoan thién
ban thao bai bao.

Tai liéu tham khao

Cong ty than Dwong Huy - TKV, (2020). Bao cao
két qua hoat dong san xuat kinh doanh nam
20109.

Dung Tien Le, Tung Manh Bui, Hung Duc Pham,
Tien Trung Vu, Chi Van Dao, (2018). A
modelling technique for top coal fall ahead of
face support in mechanised longwall using
Discrete Element Method. Journal of Mining
and Earth Sciences, 59(6), 56 - 65.

Joachim Pielot, (2006). Maximization of
Production in Technological System of Coal
Preparation Process. IFAC Proceedings, 39(22),
193-198.

Lé Duy Khanh, (2019). Thanh 14p biéu d6 t6 chirc
chuky san xuat hop Iy tai cac 10 cho co gidi hoa
ctia cong ty C6 phan than Ha Lam - Vinacomin.
Ludn vdn thac sy ky thudt, Pai hoc M6 - Dia chit.

Rakesh Kumar, Arun Kumar Singh, Arvind Kumar
Mishra and Rajendra Singh, (2015).
Underground mining of thick coal seams.
International Journal of Mining Science and
Technology, 25(6), 885 - 896.

Syd S. Peng, Feng Du, Jingyi Cheng and Yang Li,
(2019). Automation in U.S. longwall coal
mining: A stateoftheart review. International
Journal of Mining Science and Technology,
29(2),151-159.

Victor V. Okolnishnikov, Sergey S. Rudometov and
Sergey S. Zhuravlev, (2013). Simulation of
Technological Processes in Coal Mining. IFAC
Proceedings Volumes, 46(9), 2173 - 2178.

Yun, Q. X, Guo, W.W,, Chen, Y.F., Lu, C. W.and Lian,
M. J,, (2003). Evolutionary algorithms for the
optimization of production planning in
underground mines. Application of Computers
and Operations Research in the Minerals
Industries, 311 - 314.



