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The mechanizetion of Ha Lam coal seam 11 was designed with mining
output of 600.000 tous per year. In fact, due to the negative impact of
geological conditions as well as the irrationality of the initial production
organization, the mining output of the longwall is not reached according
to the designed capacity. The paper proposes a method to determine the
effective working time of the actual longwall based on each component
stage. For specific conditions at coal seam 11 in Ha Lam coal mine. The
mean flow rate of the mining stream is considered as a directional factor
of the linear function describing the relation between the daily output and
the effective mining in the longwall face. This relation is also considered
as motivation in particular for supervisory personnel, as it shows
advantages resulting from elongation of this time, as well as it shows
possible losses of the daily output in a case when the effective working
time is given longwall face was shortened.
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Panh gia thoi gian lam viéc hiéu qua téi san lwong 10 cho co
gi¢i hoa via 11 mo than Ha LaAm
Nguyén Phi Hung 1%, Bui Manh Tung , Vii Thai Tién Diing !, Nguyén Thi My Hanh?

1 Khoa M4, Trudng Dai hoc M6 - Dia chdt, Viét Nam
2 Phong Xudt bdn, Trwong Pai hoc M6 - Pia chdt, Viét Nam

THONG TIN BAI BAO TOM TAT
g'ﬁ‘f trg?}_"'w < /2020 Lo cho co giéi héa via 11, mé than Ha Lam dwoc thiét ké v0'1 cong sudt
an bai 18/5/ 600.000 t/ndm. Trén thuec té, do dnh hudng tiéu cuc cua cdc yéu td dja chdt
Chap nhan 13/6/2020 ciing nhu sy bdt hop Iy cua cong tdc t6 chikc sdn xudt ban dau ddn dén sdn
bang online 31/8/2020 lwong khai thdc ctia I6 cho khéng dat dwoc theo cong sudt thiét ké. Bai bdo
Tir khoa: de §u@'t phwong pjldp xdg d_ir‘lh th(‘fi gian lam yiéc hig:u ql{d c,lia ,chu ky s;dn
Chu ky san xust xudt lo chg thuc té dwa trén tirng céng doan thanh phan. Ttr d6 ddnh gid dnh
' hwdng cta thoi gian lam viéc hiéu qud dén sdn lwong khai thdc 1o cho co
Ha Lam, P ¢ bt p T T AN . N 7w
Lo ch d gidi héa, cé tinh todn trong diéu kién cu thé tai via 11, mé than Ha Lam.
Sgncl Qcynigl‘ Phwong phdp kéo dai thoi gian lam viéc hiéu qua lén sdn lwong khai thdc
1140 )

thu dwoc, dd dworc thdo ludn trong nghién ctru nay. Téc do dong trung binh
C cta ludng khai thdc dwoc coi la mdt yéu td dinh hwéng cia ham tuyén tinh,
qua. mé td moi quan hé giiva sdn Iu'(_)'ng hang ngdy va hiéu qud. Méi quan hé nay
dworc coi la dong lwc ddc biét d6i véi nhan vién gidm sdt, vi né cho thdy nhu‘ng
loi thé do kéo dai thoi gian nay, cing nhw ‘nguy co gidm sdn lwong hang ngay
khi thoi gian lam viéc hiéu qud bi rit ngdn.

Thoi gian lam viéc hiéu

© 2020 Trwong Dai hoc M6 - Bia chit. T4t ca cac quyén dwoc bao dam.

1. Mé dau

Cong nghé co giti hoa tai mo than Ha Lam
dwoc lwa chon dwa trén sw pht hop véi diéu kién
dia chdt nham dem lai hiéu qua cao nhit trong san
xudt (Nong Viét Hung, 2018). Hiéu qua hoat déng
cta lo cho co gidi hoa bi tac dong bdi nhiéu yéu td
khac nhau, ¢ thé phan chia thanh 3 nhém yéu t6é
co ban (Cai Zhuangyang va Zhou Wei, 2014):

“Tdc gid lién hé
E - mail: nguyenphihung@humg. edu.vn
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- Nhém céc yéu t6 dia chit: diéu kién da vach,
da try, thay van, ...;

- Nhém céc yéu t6 ky thuit: kich thwdc hinh
hoc cuia via, mirc d6 twong thich ctia cic t6 hop
thiét bi, hé théng cong trinh phu tro, ...;

- Nhém cac yéu t6 cong nghé: sy phoi hop gitra
cac t6 hop thiét bi, khad nang cung Gng nguyén
nhién liéu, dong luc, ...

Khi cac yéu t6 trén c6 mirc d6 tac dong tiéu cuc
khéng dang ké cling d6ng nghia véi viéc hiéu qua
san xuit trong 10 cho dat mirc cao va nguoc lai
(Nguyén Vian Diing, 2019).

Néu st dung cac nhin t6 don 1é nhw da thong
ké & trén dé danh gid mirc d6 hiéu qua sé khong
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thé c6 dworc két qua chinh xAc, can thiét phai xac
dinh thong qua mét tham s6 d6 la thoi gian lam
viéc hiéu qua (T.). Pay la thoi gian ma trong dé
qua trinh san sut c6 thé dwogc thuce hién lién tuc,
tirc 1a loai trir di thoi gian bi gidn doan do viéc
dirng, ha va tién hanh stra chira cong nghé dwoc st
dung trong cac 10 chg. Viéc gia tang thoi gian [am
viéc hiéu qua tit yéu sé dan dén sy gia ting san
lwong cia gwong 10 cho (Snopkowsk va Napieraj,
2012).

Xay dung hé théng cac yéu t6 anh hudng dén
thoi gian lam viéc hiéu qua cta 16 cho gitp cho
nguwoi diéu hanh, quan ly va cong nhan lao dong
truec tiép c6 thé nam dwoc y nghia cta chiing, tir d6
dé ra cac bién phap san xuit thuc t€ phu hop
nham gia tdng thoi gian 1am viéc hiéu qua noéi trén
(Snopkowski va Sukiennik, 2012).

2. M6 hinh xac dinh thoi gian lam viéc hiéu
qua va cwong dd khiau

bé xac 1ap dwgc mo hinh tinh toan cin biét toc
d6 di chuyén va khodng cich cuia tirng thiét bi
trong t6 hop thiét bi 10 cho (may khiu, mang cao,
gian chdng).

Mbi 10 cho co giéi hda str dung cong nghé khai
thac khac nhau sé dwgc dic trung bdi thong s6 chi
tiéu cwong do khiu khac nhau (Snopkowski va
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Sukiennik, 2013). D&i véi moi cong nghé 4p dung
trong guwong 10 cho, c6 thé xac dinh dwoc chinh xac
cwong do khiu thu dwgc trong thoi gian mot chu
ky san xudt, n6 phu thudc vao san lwong khai thac
theo chu ky, thoi gian chu Ky va ché do lam viéc
ctia may khau. Cwong do khiu la mot yéu té quan
trong dwoc st dung dé danh gi, tinh toan sy anh
hwdng clia thoi gian lam viéc hiéu qua cua 1o che
téi san lwong khai thac dworc.

Hién tai, 10 chg co gi¢i héa via 11, mo than Ha
Lam str dung may khau ma hiéu MG 150/375 - W,
day 1a loai may khau c6 2 tang khiu. Thoi gian lam
viéc hiéu qua ctialo cho co gidi hda via 11 mo than
Ha LAm xac dinh dwa trén mé hinh td chirc san
xuat cho 10 cho str dung may khau 2 tang dién hinh
dwgc xdy dung nhw trén Hinh 1 (Vayenas va Yurij,
2007). Trong Hinh 1 cac gia tri x;, x2, x3 1a khoang
cach thi céng va hoat dong ctia hé thong may khau,
mang cao, gian chong, (m); &, t, .., te 1a thoi gian
thuc hién cic cong doan ctia chu ki sdn xudt, phut.

Nhuw vy, tong thoi gian chu ky san xuit twong
tng la:

Tc=t1+t2+t3+t4+t5+t6 ,phflt (1)

Trong do:
+ t1 - thoi gian di chuyén may khiu khéng tai
khi kham:

T
X
4
GHI CHU
k - May khau
~ o - Gian chéng
p - Mang cao
—_ K
| /
83 Ik +——
| Pl
t, t,

ty ts ts

Te

Hinh 1. M6 hinh khdu ciia mdy khdu hai tang (Vayenas va Yurij, 2007).
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1
t; =—. (xp - dk) = 2,5 phuat (2)
Vez

Ve - téc @6 di chuyén cia may khiu & trang thai
khéng tai, V,= 5 (m/phut); x, - chiéu dai kham; x,=
13, 5 m; dx - chiéu dai may khau, di= 11 m;

+ t, - thoi gian di chuyén luong tai khdm chén,
t,=30 phﬁt;

+ t3 - thoi gian khau ciia may khau:

1 .
t; = V(L —xp) = 34,8phut (3)
T

V: - téc dd di chuyén ctia may khiu khi khiu,
V:= 3 m/pht; L - chiéu dai 10 chg, L= 118 m.

+ ty - thoi gian di chuyén cia may khiu trong
qua trinh tao kham:

1
t4_ = 7 (xl + Xy + X3 — dk), phﬁt (4)
z
V. - toc do di chuyén cia may khiu trong qua
trinh tao kham, V,= 2 m/phut;

Xy =dy+s=26m (5)

s - khodng cach tir vi tri di chuyén vi chong dén
may khiu, s= 15 m; x; - khoang cach tir vi tri sang
mang dén vi chéng dang di chuyén, x,=15 m;

Xy =dp+p=215m (6)

p - khodng cach nhoé nhét tir vi tri sang mang t&i
may khau, p= 10, 5 m; t4= 25, 75 phut.

+ t5 - thoi gian di chuyén luong khu vuc dau 10
cho (kham dau): ts= 30 phut.

+ t - thoi gian di chuyén ciia may khiu & trang
thai khong tai:

t6 =—(x1 +x2 +x3
Vez

=10,3

Thay thé vao cong thirc (1), ta cé: Te= 131, 35
phut.

Chi tiéu cwong do cda lubng khiu khi 4p dung
cong nghé khiu 2 chiéu fox dwgc xac dinh theo
cong thirc:

— di) ,phit  (7)

A, H.z.Ly.p

=—= t/phut 8
f2k TC TC 4 /p u ( )
Trong dé: H - chiéu cao gwong 10: H=2,6 m; z
- chiéu siu cat (bwdc khiu): z= 0,63 m; y - ty trong
than: y=1, 65 T/m3; p - hé s6 khiu: p= 0, 95.
Thay s6 vao ta duoc: fo- 2, 3 (T/phit).

3.Panh gia anh hwéng caa thoi gian lam viéc
hiéu qua gwong 10 cho dai téi san lwgng khai
thac

San lwong khai thac trong mot ca san xuit
dwoc xac dinh theo cong thirc:

Agm = Te- for, t/ca )

Trong do: Te - thoi gian lam viéc hiéu qua cho
tirng ca, (phut/ca); fox - chi tiéu cwong do cla
luoéng khdu, fa= 2, 3 (T/phut).

Biéu d6 phan dnh sw phu thudc cla san lwong
ngay véi chi tiéu cwong do khau va thoi gian lam
viéc hiéu qua dwgc trinh bay trong Hinh 2.

Gia tri cwc dai dwoc gia dinh & mirc do hoat
dong hiéu qua t6i da cta thiét bi vén tai 1o cho &
téc d6 ly twdng, thoi gian lam viéc hiéu qua c6 thé
dworc xac dinh twong ng la 220 phut. Khi d6, san
lwong dau ra hang ca cia gwong 10 chg dwoc xac
dinh theo cdng thirc (9) 1a A,m= 507 t/ca.

Trén thuc té, cic gia tri nay thwong thip hon
dang ké. Tuy nhién, biéu d6 dwa ra dwgc sw danh
gia twong d6i vé anh hwdng cta chi tiéu cwong do
khiu va thoi gian lam viéc hiéu qua dén san lwong
khai thac ctia 10 cho.

Trong nhitng phwong phap da dwoc phat trién,
c6 nhirng thanh twu cu thé so sanh, danh gia thoi
gian lam viéc hiéu qua (thoi gian thyc) cho nhiéu
diéu kién khac nhau déi véi gwong 10 cho dai. Sw
danh gia nay can str dung cac théng s, dir liéu thu
thap tir cac bao cdo va quan diém cua cac chuyén
vién gidm sat. Ttr d6 xac dinh dworc thoi gian lam
viéc hiéu qua thuc té T,

Dwa vao chi tiéu cueong do ctia luong khau fox va
thoi gian lam viéc hiéu qua thuc té€ T c6 thé xac
dinh dwoc san lwong thuec té ctia grong 10 cho dai
theo cong thirc:

Azm = T¢ . for, t/ca (10)

Do d6, Az ¢6 thé dwoc coi la san lwong khai
thac dau ra ciia mé trong mét ca san xuat trén mot
khodng thoi gian lam viéc hiéu qua Te khong doi.

DéE xac dinh mrc do thuén lgi hay khé khan cua
cOng tac san xudt trong gwong 1o chg co gidi hoa,
viéc xay dung biéu do thé hién su thay doi vé mat
san lwgng khai thac ctia 10 cho dwéi sw anh hwéng
cda thoi gian lam viéc hiéu qua da dwgc nghién
ctru va phat trién. Khu vuc san lwong dwoc danh
d4u trén biéu do 1a khu vuc san lwong cé thé dat
dugc (Hinh 2). San lwgng nay dwgc xac dinh dwa
trén cac yéu td dau ra lién quan truc tiép dén
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guong 1o chg trong trrong hop thai gian lam viéce
hiéu qua trén thuec té ¢6 thé dai hodc ngin hon.

4. Tinh toan thoi gian lam viéc hiéu qua cho
10 ch¢ co gidi h6a moé Ha LAm

Trong phan nay, cac tinh toan dwoc xy dung
cho 1 gwong 10 cho dai co gi¢i héa dong bd, st
dung céng nghé khiu 2 chiéu. Thay cac cong thirc
tr (1) dén (6) vao cong thirc (7) ta cé chi tiéu
cwong do luéng khau kz , don vi 1a t/phit dwoc
xac dinh theo céng thirc (11):

fak

1 1 1 1 ', (11
7 (e = i) + 4 (L =) + (5 + g7) phie D
X, +d+p+s)+t,+ts

H.z.Ly.p

Dai vi 10 cho co gidi hda via 11, mé than Ha
Lam, cac théng s6 dau vao dwoc str dung bao gom:

- Gian chéng: ZF4400/1, 6/2, 6 (gian trung
gian); ZF4400/1, 6/2, 8 (gian chong qua do);

- May khdu: MG 150,386 WD;

- Mang cao (trwéc va sau): SGZ 630/264.

- Cau chuyén tai: SZZ 630/110.

- Chiéu cao guwong 10: H= 2, 6 m;

- Chiéu dailo cho: L= 118 m;

- Chiéu siu cat (bwdc khiu): z= 0, 63 m;

- Ty trong than: y=1, 63 t/ms3;

- Hé s6 khiu: p= 0, 95;

26.000 ¢
San lugng 3
khai thac 22000
(tan/ca)  18.000
14.000
10.000 *
6.000
2.000
400
300
200
Thoi gian lam viéc hiéu qua 100
trong ca san xuat (phat/ca) 0

- Chiéu dai kham:
Kham 1o dau, 10 chan: x,= 0, 7 m/kham;
Kham may khau: x,= 13,5 m;

- Chiéu dai may khau: di= 11 m;

- T6c d6 di chuyén ciia may khau & trang thai
khong tai: V= 0, 7+5 m/phtt;

- T6c dd di chuyén ctia may khau khi khau: V=
2+4 m/phut;

- Téc d6 di chuyén ctia may khau trong qua
trinh tao kham: V,= 1, 5+2, 5 m/phut;

- Khoang céch tir vi tri sang mang dén vi ch6ng
dang di chuyén: x,= 15 m;

- Khodng cach nhé nhit giita vi tri sang mang
dén may khau: p= 10, 5 m;

- Khoang cach gitra may khau va vi chéng dang
di chuyén: s= 15 m;

- Thoi gian di chuyén ludng tai kham chén: t,=
30 phut;

- Thoi gian di chuyén luong khu viee dau 1o chor
(khdm dau): ts= 30 phat;

- Thoi gian di chuyén 1 dan chéng: 3 phut/gian;

- Thoi gian di chuyén 1 cdu mang cao: 1 phut/
mang;

- SO lao dong trong 01 ngay dém: 102 ngui.

San lwong khai thac trong moi lién hé véi thoi
gian 1am viéc hiéu qua dworc xac dinh cho cac diéu
kién déi véi gwong 10 cho thir nghiém dwoc thé
hién trén Hinh 3.

1909,09

3818,18

5727,27

7636, 36

9545,453
11454 ,54
13363,63
15272,7

17181,8

190%90,9

cao hon

L

40 =
30
20

10 Chi tiéu cuong dé khéu (t&n/phit)

Hinh 2. Méi quan hé gitva sdn lwong khai thdc hang ngay, téc dé lwu théng ctia ludng va thoi gian lam viéc
6 hiéu qua.
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Az Sin lugng khai thic, (tin/ca)

1200

1000

800 I San Iirong tiém ning-giam

600 [ | _ Am (Ter 30 phit) =575 (tinca) _ _ _ _
— T Am Qafiﬂzgr@-@:z/j/

San lugng tiém ning-ting
.,-o-""'"_'_f

200

100 120 140 160 180 200

/

I

I

I

Te= 220 phit T+ 30 phat = 250 phut
I I

|

I

220 240 260 280 300 320 340

T=: Thifi gian 13m viéchidu qua trong ca sin xudt (phi)

Hinh 3. Méi lién hé sdn lwong lo cho va thoi gian lam viéc hidu qud.

Quan hé gitra san lwong khai thac A,m va thoi
gian lam viéc hiéu qua T.la méi quan hé tuyén tinh
vaty so gitra chingla khodng ~ 10 phat. Gia tri cua
ty sO nay twong dwong véi chi so6 cwong do cla
luéng khau doi véi gwong 10 thir nghiém. Gia tri
nay cang lom sé lam gia tang anh hwdng cda thoi
gian lam viéc hiéu qua dén san lwong khai théc,
thadm chi chi can cé sw thay do6i nho vé thoi gian
1am viéc hiéu qua ciing s& dan dén nhirng thay doi
16m vé san lwong khai thac. Gia tri veot mic ctia
thoi gian lam viéc hiéu qua T dwoc danh diu
bang mau xanh 14 ciy trén truc hoanh. Néu c6 thé
tang thoi gian lam viéc hiéu qua T trong gwong 1o
chg, san lwgng cta 1o cho cling tang theo, khu vuc
mau xanh trén truc tung la khu vuec thé hién tiém
nang cé thé dat dwoc vé mat san lwong déi voi
guong 10 chg dai. Nhw trén Hinh 3, khi kéo dai thoi
gian lam viéc hiéu qua thém 30 phut, két qua dat
duocla san lwgng 10 cho sé tang 1én 68 t/ca.

Trong treong hop thoi gian lam viéc hiéu qua
thuc té nho hon thoi gian tinh toan Tv, san lwong
10 cho sé giam, khong hira hen va dworc biéu thi
trong viung danh ddu bang mau do.

5. Két luin

Nhu vdy, thoi gian lam viéc hiéu qua trong
guong 10 chg 1a mot trong nhitng yéu t6 quyét

dinh mirc d6 san lwong cda 1o chg. Van dé then
ch6t ndm & chd can phai ¢ nhitng bién phap thiét
thuc vé t6 chirc san xuit nham gia ting thoi gian
lam viéc hiéu qua cho cac hoat ddng ctia cac ca san
xuit. Phwong phap dwoc trinh bay trong nghién
clru nay co thé 1a cong cu hiru ich dé danh gia thoi
gian lam viéc trong gwong 10 cho va anh huwdng
cta tham s6 nay dén san lwong khai thac cua 1o
cho.

Két qua thuyc hién tai 10 cho co giGi hda via 11
dworc xac dinh khi thoi gian lam viéc hiéu qua hon
30 phut sé kich hoat ting san lwong khau than
tiém nang vt khodng 68 t/ca.
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