KHAI THAC MO

SU'DUNG MO HiNH HE THONG LIEN KET PHAN TiCH, XAC DINH
TRANG THAI LAM VIEC CUA QUA TRINH
TO CHUC SAN XUAT TRONG LO CHQ €O GIGI HOA
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NGUYEN PHI HUNG, DAO VAN CHI,

BUI MANH TUNG - Trrong Pai hoc Mé-Dja chat

1. Téng quan

Phwong phap khai thac co gi¢i hdéa la phwong
phép khai thac than véi san lvong, loi ich kinh té
cao va tiéu thu nguyén liéu thap. Day Ia mét trong
nhitng phwong phap chinh dé& dat ning suét va
hiéu qua cao trong khai thac cac via than phu hop.
Dé dat nang suét khai thac cao bang phwong phap
co giodi hdéa, thwdng cé hai phwong thire sau day:

> Mét |4, nang cao nadng lwc san xuét cla hé
thdng sdn xuét trén moét don vi thoi gian. Tic 14
mudn ting san lwong khai thac co gi¢i cua day
chuyén san xuét, hién thuc héa cudng do khai thac
thi cAn dau tw thém thiét bi may méc. Viéc dau tw
rat I6n nay sé dan dén suat dau tw I16n, cho nén tw
géc do kinh té thi giai phap nay khong dwoc hop ly;

> Hai la, tang thoi gian san xuét cla hé thong
san xuét, nang cao dd tin cay clia hé théng san
xuét khai thac co gi6i hda, giam thoi gian ngung
hoat dong bat thwong, phat huy tdi da nang luc san
xuét cta thiét b goc va sr dung cac bién phap t6
chtre sadn xuét, quan ly khoa hoc.

Trong 16 cho co gidi hda cé ba t6 hop thiét bi
chinh 1a: may khau, gian chéng va mang cao. Ba t6
hop nay chiu tac dong cua cac yéu t6 ty nhién nhw
cac didu kién dia chét thay van, da vach, da try, dé
clrng cla than, da kep trong via,... Bong thoi, 16 che
chiu tac déng cla cac yéu t6 ky thuat nhu: sw twong
thich gitra nang lwc lam viéc cla cac td hop may,
thiét bi trong 16 cho; tudi tho, khd nang cung cap,
van hanh cla cac may, thlet bi vé tinh,... Néu cac
tac dong nay thuan lgi, nam trong gIO’I han hoat
dong cla cAu tric td chirc san xuét, bién do kha
nang hoat dong cla td hop thiét bi thi dwoc coi la
trang thai binh thwong (trang thai “0”). Néu mét trong
cac yéu tb bat loi gay gian doan lam viéc trong 10
cho co gi¢i hoa thi coi nhu |a sé xuét hién trang thai
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16i, hay trang thai phai phuc hdi. Nhw vay, dé xac
dinh dwoc so dd van hanh cuia ciu truc td chirc san
Xuat, can xac lap dwoc so db trang thai tac dong-
phuc hdi clia cac yéu td tac dong gay nén sw gian
doan hodc gidm nang lwc san xuat cta |6 cho. Sau
day ching t6i goi toan bd hoat déng cua 16 chg co
gi¢i hda 1a “céu tric t6 chirc san xuét”.

2. Phan tich hé théng lién két cé6 diéu kién
khi lwa chon té hop thiét bi trong cau tric té
chirc san xuat 16 cho’ co gi¢i hoa.

Hé thdng lién két c6 diéu kién rat phic tap. Vi
vay, dé nghién cru céc tinh chat clia hé thdng nay,
trwdc tién phai xem xét cac nguyén nhan anh
hwdng dén hé thdng. Vi du, khi nghién ctru vé hoat
dong song song cla qua trinh khai thac than co
gi¢i héa ha trdn bat budc phai xem xét hé thdng
mang cao trudc (hodc hé théng mang cao sau) co
nhirng 16i ndo cé thé gay ra 16i hoat déng cho ca hé
théng dé co thé dé ra cac giai phap khac phuc.
Nhw vay, dé nghién ciru dwgoc mé hinh toan hoc
clia hé théng lién két co didu kién 1 rat kho. Vi vay,
c6 thé dwa ra cac budc co ban dé xay dung mod
hinh toan hoc cta hé théng lién két cé diéu kién:

> Budc 1 - Can clr vao tinh hinh thuc té cta hé
thdng, thiét 1ap mot mé hinh vat ly twong ¢ng véi
hé théng thuc té;

> Buoc 2 - Xem xét cac yéu td anh hudng khac
nhau tao thanh hé thong lién két co diéu kién trong
hé théng, lién két cac yéu té &nh hudng va cac yéu
td bi anh hwéng véi cac biéu twong thich hop;

> Buoc 3 - Tach biét yéu té anh hudng va thiét
lap mé hinh logic clia két ndi thyc té.

Md hinh todn hoc cla hé théng twong quan cé
didu kién 1a phép biéu dién toan hoc cla mé hinh
logic. Ching mé t& mé hinh toan hoc clia hé théng
lien két co diéu kién cha hoat ddng bé mét song song

CONG NGHIEP M0. 50 3 - 2019 [




m KHAI THAC MO

trong hé théng lién két co diéu kién cha qua trinh khai  mét hé théng song song. Hinh H.1 md t& mé hinh vat
thac co’ gidi hoa. Néu sw twong tac gitra hé théng cét Iy clia hé thdng lién két cé diéu kién mé ta hoat dong
than va hé thdng khai thac than khong duoc xem xét,  clia cAu truc t chirc sén xuét trong 16 chg' co gidi hoa
thi hé théng cat than va hé thdng xa than tao thanh  (Zitzler E, 2004 va Brzychczy E, 2011) [5].

[ |
Hé théng cét than M; Hé théng khai thac than N;
(khéng bi anh huéng khi khau than) | | (khéng bi anh hwéng khi cat than)

Anh hudng ctia hé théng khai thac thac
trén hé thong cat than M;
|
Anh hudng ctia hé théng cét than
trén hé thong khai thac than N;

H.1. M6 hinh vat ly ctia hé thdng lién két cé diéu kién trong cAu tric td chirc sén xuét
10 chg co gidi hda (theo Zitzler E, 2004 va Brzychczy E, 2011) [5]

Ap lwc ban dau

Lwa chon céc tham sé
— theo két qua quan trac

Ap lyc xuat hién khi khai thac

' |
ap luc moé I
: —| Cuang d6 chéng gilr |
Lua chon két céu vi —| Chiéu dai budc sap dé cia da vach |
— chdng Eheo dac diém |— - - -
sap do clha da vach —| Chiéu dai dam tién trudc |
thr?hcﬁ'??hlt?éﬁl Lua chon theo céq dac —| Lwc déy, lwc kéo |
co gigi hc’:é tinh cau tao cla dat da |— - - -
khai thac tru va ap lwc vach —| Ap lirc nén va dién tich tiép xic |
Cén ctr vao chiéu day —| D6 cao cao nhat ctia dan chéng |
— via |L_.Fa‘ chon chiéu cao p— - - -
chong phu hep —| D& cao thap nhat cda dan chéng |
—| Can clr vao goc déc lya chon buoc s@p pha hoa |
—| Can clr vao yéu cau théng gid lua chon budc di chuyén |
Lwa chon
thiethico | | —| May khau chon tir yéu cdu ndng luc san xuat cia 16 che |
gidi héa
trong 16 cho Loai hinh —| Kich thurde may khau chon tir chidu dai 16 cho, khéng gian trong dan chéng |
| maykhdu [ | ; -
B —| Can clr vao dé cirng cla than lya chon ty 1é khau cla tang cat |
—| Can ctr vao yéu cau ki thuat lwa chon sb tang cét va chidu sau cit |
—| Can ctr vao nang lyc cia may khau lya chon thiét bj van tai |
Loai hinh . .. - o et m a: o aa-
] may van _—l Can ctr vao nang luc khai thac Iya chon thiét bi van tai trong o van tai |
tai trong . . . - a ) - . <r A e
16 cho —| Can ctr vao nang luc van tai cia thiét bi lyva chon toc dé van tai |
—| Can ctr vao chiéu dai 16 che Iya chon chiéu dai thiét bi van tai |
Loai hinh van —| Can ctr vao lwong than khau I&n nhét tir 16 cho Iwa chon néng lwe van tai |
—tai trong 16 doc |— |

via van chuyén —| Can cr vao kha nang thédng qua cua 16 doc via van tai lwa chon nang luc van tai

H.2. Céc yéu té dnh hudéng trong lién két cé diéu kién khi lra chon thiét bi cho céu tric té chirc sdn xuét
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T hinh H.1 nhan thay, khong thé tryc tiép tinh
toan kha nang van hanh ctia hé théng bang cach
st dung so’ dd khéi, do d6 phai phan tich va nghién
cru nham dwa vao tinh toan xac dinh trang thai,
marc d6 hdi phuc cla cac yéu td anh hwéng lén
céu tric td chirc san xuét.

Néu anh huwéng dé mang chiéu huéng tiéu cuwc
thi can phai kich hoat hé théng stra chira, phuc hoi
nhdm dwa trang thai hoat déng clia cu tric to
chirc sén xuét vé trang thai hoat déng binh thwong
(trang thai “0”) (Tu Shihao, 2007 va Vi Trung Tién
2008) [1], [3].

Thuc té cho thay: cbt I16i cla clu trac té chirc
san xuat la cac td hop thiét bi 16 cho va cong tac
chuan bj k§ thuat phu tro phu hop véi diéu kién tw
nhién. Hinh H.2 gi6i thiéu so dd mo ta cac yéu té
anh hudng trong lién két cé diéu kién khi lwa chon
thiét bi cho cAu truc té chirc san xuét.

3. Xac dinh trang thai hoat déng cua cau tric
t6 chirc san xuat khi tinh dén cac tac dong bat
loi ttr dieu kién dia chat-ky thuat-cong nghé

Qua trinh van hanh 16 chg co gi¢i hoa thuan loi
hay khé khan phu thudc rat nhiéu vao diéu kién dia
chéat-ky thuat-cong nghé va cac tac dong khac [2].
Trang thai cta cac yéu td theo hwéng bét loi co thé
gay ra gian doan hodc lam gidm nang suat ciu
trac. Nhirng diéu kién bét loi do diéu kién dia chat
gay ra (via than xuat hién da kep, nén 16 yéu, nén
16 ¢6 dé tru ndi 1én, 1& gwong, tut ndc,...) ma td hop
thiét bj khong thé vwot qua dwoc thi budc phai
drng may dé x ly. Nhirng van dé lién quan dén ky
thuat, cdng nghé, phu trg nhw: mang cao bi dwt
xich, héng gian chéng, mét dién, tdc nghén san
xuét khu vue phu tro, thiét bi ngoai vi bi hdng phai
stra chiva,... Cac trong sb anh huwéng tir diéu kién
dia chat thé hién trén Bang 1.

Bang 1. Trong sé dnh huéng cla céc yéu tb dia chét mé dén 16 cho co gidi héa (CGH)

£ ux Téng CGH [Téng CGH Cege Az CGH binh| CGH
Yeu'to binh?hu’(‘yng hagtrén Chi tiét cac yéu to thwdng | ha tran
1 |Mtrc d phirc tap cla dia 02076 01968 é\nh hwdng cla dL:P'[ gay 0,1428 | 0,1503
chat cau tao ’ ’ Anh huwéng cda udn nép 0,0648 | 0,0465
Mdrc d6 &n dinh cia via Kh’é nang khai thac Qﬁa viathan | 0,1098 | 0,1012
2 than | : 0,2387 0,2418 |Bien dong cla chieu day 0,0862 | 0,0028
Hé s6 ham Iwgng da cirng 0,0427 | 0,1378
3 |Chiéu day via 0,0937 0,1045 |D0 sau khai thac cua via than 0,0937 | 0,1043
4 |Géc doc via 0,1049 0,1321 [Goéc dbc via than 0,1049 | 0,1321
5 |Do kién cb cua via 0,0211 0,1436 [P0 kién cb cla via 0,0211 | 0,1436
Tinh &n dinh cta vach trwc tiép | 0,1008 | 0,0307
G . Tinh twong hé clia vach coban | 0,0792 | 0,0322
6 [Diéu kién da vach datry 0,2135 0,0867 Anh hudng ciia vach gia 0.0091 1 0.0034
Anh hwéng cla try 0,0244 | 0,0204
7 | Toc d6 tién gwong 0,1205 0,0945 [Chiéu dai ld ch 0,0646 | 0,0536
8 | Tdng cong 1,0000 1,0000 |Tdng cong 1,000 | 1,0000

Néu coi méi yéu t6 tac dong Ién cau trac la mot
bd phén, thi “n” yeu t0 tac dong lén cau truc t6
chirc san xuat sé cé mot hé thong “N” trang thai tac
déng (H.3). Coi trang thai “0” la tat ca “n” yéu to tac
dong Ién 16 chg co gidi hoa khdng anh hwdng tiéu
cwe, cAu truc t chirc hoat ddng binh thuéng.

Trang thai “” Ia bd phan tht “” dang trong tinh
trang tac dong gay bat loi cho céu truc, cac bd
phan con lai binh thwong j=1,2,...,n; néu tai thoi
diém t, X(t)=j biéu hién hé théng dang trong trang
thai “j”, do do {X(t), t=0} la thoi gian thwc hién qua
trinh (G.J. Sheng, 2007) [6].

Néu nhw bd phan thi " xdy ra anh hwéng tiéu
cuwe, thi trang thai clu tric té chirc dwoc chuyén
sang trang thai “” (j=1,2,...,n). Khi d6 xac suét
chuyén dbi trang thai “aq” thi “A;” chinh 1a tan suat

wey

sw cb cta bd phan thr “j”. D& cAu tric tb chirc san
xuét dwa vé trang thai hoat déng binh thuwong 1a
trang thai “0” thi hwéng chuyén tiép “j” phai duoc
kich hoat stra chira. Sau khi stra chira tir trang thai
“” sang trang thai “0” thi xac suat stra chiva la ‘"
(Cai Zhuangyang, 2014) [7].

Xuét phat tlr d&c diém cla hoat dong khai thac
than bang cong nghé co gi¢i héa, cé thé thay réng
cac yéu tb tac dong I1&n cau tric td chirc sén xuét
gdm 3 nhém sau:

> Nhém céac yéu t6 dia chat via than cho thay
dd clirng via cang 1&n thi dd 6n dinh trong khong
gian 16 cho ciing lén, géc déc cang nhd thi do 6n
dinh 16 cho cang Ién, bién thién chiéu day via cang
I&n thi d& &n dinh 10 cho cang nho;
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> Nhém céac yéu td vé dia chat dat da xung
quanh: tac déng cla da vach tryc tiép, vach co
ban, vach gid, tru via thé hién sy tiép nhan ap lwc.
Bién d6 vung hoat déng phu hgp ciia nhém nay co
tac dong truc tiép dén ky thuat-céng nghé va nang
suét cla 16 cho co gidi hoa;

> Nhom céac yéu t6 ky thuat: trong diéu kién dia
chét via than ving Quang Ninh khéng cho phép
chiéu dai 16 chg va chiéu dai theo phwong qua Ion
nén bién d® ap dung cho chiéu dai 16 cho can
dwoc linh hoat st dung.

H.3. So' d6 chuyén doi trang théi ctia cau tric to
chirc san xuat khi gap tac dong tiéu cuc

Ma tran xac suét chuyén dbi trang thai nhw sau [4]:
YV VY

o4 0 .. 0

n

A=lp, 0 -, .. O (1)
p, 0 0 ... -,

Trong cong thirc (1) ¢ tdng hop tac dong tiéu cuc:
n

A= 0 (2)
=1

Dé xac chuyén sb lwong cac chuyén tiép toi
trang thai " 1a “r” (j=1, 2,..., n), do d6 xac suét
dinh hwéng trang thai cd dinh n=(mo,m1,...,mn).
Chuyén céac trang thai tiéu cwc vé trang thai hoat
dong nghia la (n.A)=0 [4]:

-Any, +um +.tpm, =0

Mty -y, =0

}\‘nno UL, = 0
IJTc0 -, =0;(3=1,2,...,n)
Tttt tw, =1

n—k—n@m n) ()

i
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T, +£no+...+£no=1 (6)
M1 Mn
1+ 7
( %J g

m, _(HZ‘M.)

ho
n, =—n,;(=1,2,..,n)

i

m, [“Z ] 9)

|1l'l|

sl

>
]

(11)

Tl cong thire (11) thdy rang: xac suat anh
hwéng tiéu cwc “4”, xac suét stra chiva la “|J,” Khi
thoi gian hdi phuc dwa trang thai 16i thiv ‘" ve trang
thai “0” Ia “t” thi thoi gian lam viéc thyc té sé ngan
di. Vi vay, xac suét thdi gian lam viéc thuc cha ca
céu tric td chire san xuét 1a [5), [6], [7]:

1+Z—

—_ i=1 “|
Y,
i=1
Xac xuét thoi gian lam viéc theo chiéu 1én cla

hwdng doc la:

TC|_=A X TVHT= L
5
<

Xac xuét thdi gian lam viéc theo chiéu xubng

cta hwéng dbc la:

- N "
A, P A—{ZA-(n-ﬂ}

i=1 7\

Tonr = (12)

(13)

v M
T

Tox=(1-A) X Tyur=— (14)

ZM

Trong do: Tynt - Thoi glan lam viéc thwe té cta cau
tric t& chlrc san xuét, phut; TCL - Théi gian lam
viéc thyc té theo chiéu lén déc, phut TCX - Thoi
gian lam viéc thuc té theo chiéu xudng dbc, phat.

T cac phan tich va tinh toan nhuw trén, chung
t6i xay dwng thuat toan chi tiét xac dinh thoi gian
lam viéc hiéu qua cla ciu tric td chirc san xuét
trong 10 chg co gi¢i héa nhw hinh H.4.
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[Nhip céc 6 liéu ban diu

L<Lmax

sai

diang

I Tao sO lugng ngau nhién cia toc do khau than l

Thoi gian chét cual |

- d _
Tich Ity thoi gian 15 [@———=——J[3i hé thong tai gwong I chg ]

may khiu

A + sai

Y

L w{Khoang cich ciit than clia méy khau, vi tri, tinh
toan thoi gian bat dau

Tao tdc d9 ngdu nhién khi
di chuyén gian chong

L2Lmin

sai

)

Khoang cich di gian
vi tri di gian, tinh toan
thoi gian di gian

dung

| Tich lity thoi gian dimg di chuyén gian chong

| Tinh toan khoang cich giira vi tri may khiu va vj tri di gian L |«

sai

{C6 phai CGH ha tran than néc khong]|

+d0ng

sai

[C6 phai ha tran khong|

*dung

|Tao toc do ngiu nhién than ha tri‘m|

Piéu chinh dung

Tich lity thoi gian dimg ha trin

tdc do ha trdn

4——{ mang cao qua tai khong |

sai

l—bl Khoang cach ha trdn, vi tri ha tran, tinh toan thoi gian dimg ha trin

g
y

ding |

{ Su 6 bén ngoai 10 ch |

sai

ding [

| May khai thc dén diém cudi 10 chg |

sai

[ Pa di gian dén diém cudi 16 chg chua }

*dt’lng

Tinh toan thoi gian cua moi quy trinh ddc thu, thoi gian dirng cia méy khai thac va cong tac di gian,...

H.4. Thuét toan chi tiét tinh thoi gian hiéu qué cua cau tric té chirc sén xuét

4. Két luan

Khi nghién ctru xac dinh trang thai lam viéc, can
nghién clru cac anh hudng tir yéu td tw nhién tac
doéng lén cac hé thdng con clia cAu tric td chirc san
xuét. Sy tac dong riéng 1& tirng yéu t6 hodc t6 hop
nhiéu yéu t6 cung tac dong gay gian doan san xuét
can dwoc xem xét va xac dinh trwdc dwoc kha nang

stra chiva, phuc hdi dé dwa hoat dong clia cAu tric t6
chirc san xuét vé trang thai hoat dong binh thwéng
mot cach nhanh nhét. Théng qua mé hinh xac dinh
trang thai va phwong phép tinh toan c6 thé (rng dung
trong thwc t& san xuét bang cach chi dong dwa cac
yéu tb bét loi co thé biét trwéc nhadm dy doan duoc
nhirng phat sinh thdi gian, phat sinh cong khac phuc

CONG NGHIEP M0, 50 3 - 2019 [




m KHAI THAC MO

dé co bién phap phu hop trong qué trinh van hanh,
khai thac bang cong nghé co giéi hoa. Ty cac
phwong phap luan cé thé xay dwng dwoc thuat toan
chi tiét tinh thdi gian 1am viéc hiéu qua cta cu tric
t6 chirc san xuét 16 cho co gidi hoa.O
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Ngay chap nhan dang bai: 10/06/2019

Tw khéa: céu tric té6 chirc sén xuét, 16 cho co
gidi héa, trang thai, ma tran toan hoc

Trach nhiém phap ly caa cac tac gia bai bao:
céac tac gid hoan toan chiu trach nhiém vé céac sbé
liéu, néi dung céng bé trong bai béo theo Luéat Béo
chi Viét Nam

SUMMARY

When research determines the working
status, needed necessary to study the effects of
natural factors affecting the subsystems of the
production organization structure. The individual

impact of each factor or combination of factors
should be considered and predetermined the
recovery, repair with purpose taken the
organizational structure status works normally in
the fastest way.
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Tw khéa: céng nghé khai thac; may kljla“'u; cot
thay luc don; xa hop; xa khop; via mong; doc thoai;
ma than khai thac ham Io

Trach nhiém phap ly cua cac tac gia bai bao:
cac tac gid hoan toan chiju tréch nhiém vé cac sb

liéu, néi dung céng bé trong bai béo theo Luéat Béo
chi Viét Nam

SUMMARY

At present, the technology of mining by
shearer, the hydraulic props with square bar
or hinged bar to exploit thin, gently sloping
coal seams have been widely applied in
countries around the world, especially in
China. However, in Vietham and the mines
of Quang Ninh coal basin, the mining
technology for thin, gently sloping seams is
st mainly blasting technology. The
technology of mining by blasting for thin
seams of underground mines of the Northeast
Corporation basically meets the requirements,
but there are still shortcomings that need to
be changed. Through practical research on
thin seam mining technology in mines in
China, the advices from mining experts,
results of analyzing the characteristics of
geological conditions in some seams of Tay
Bac Khe Cham coal mine, the paper proposes
technology of mining by shearer suitable for
thin, gently sloping seam conditions of Tay
Bac Khe Cham coal mine of 790 Limited
Company. After being applied in practical
production, this technology has brought about
the exploitation efficiency, ensuring safety.
Since then, the technology of mining by
shearer, the hydraulic props with square bar
or hinged bar proves that it can be applied to
thin, gently sloping coal seams in mines of
the Northeast Corporation and underground
mines of Quang Ninh coal basin.




