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1. Ténig quan:

Phwong phap khai thac co gidi hda la phwo’ng;

phap khai thac.than voi san lwong, lgi ich kinh té
cao va tiéu thu.nguyén ligu thap Day la mot trong
nhirng phuo’ng “phép chinh dé& dat nang suét va
hiéu qua cao trong khai thac cac via than phu hep.

Dé dat nang suat khai thac cao bang phwong phap

tac dong na

co gidi hoa thwong c6 hai phwong thire sau day

» Mot Ia nang cao nang luwc san xuét cla hé
thong san xuét trén mot don vi thoi glan Tle 1a
muon tang san lwgng khai thac co glol clia day
chuyen san xuét, hién thue héa cueong,do khai thac
thi cn dau tw thém thiét bi may moc.-Viéc dau tw
rat |&n nay sé dan dén suat dau tw l&n, cho nén toy
goc do kinh té thi giai phap nay khéng dwoc hop ly;

-» Hai la, tang thoi gian sdn xuét cla hé théng
san xuat, nang cao do tin cay ctua hé thong san
xuét khai thac co giGi héa, giam thoi gian ngu’ng
hoat déng bét thwong, phat huy tbi da ndng luc san
xuét clia th|et bi goc va st dung cac bién phap t
chirc san xuét, quan Iy khoa hoc.
. Trong 16 cho co gi¢i héa c6 ba t& hop thiét bi

. chinh la: may khau, gian chéng va mang cao. Ba td

hop nay chiugac ddng cua cac yéu t6 tw nhién nhw
cac diéu kién dia chat thiy van, da vach, da tru, dd
tirng cla than, da kep trong via,. . Péng thai, 16 che
oxnu tac dong cla cac yéu td ky thuat nhuw: suw twong
tr'glch gitra nang lyc lam viéc cha céac tb hop may,
thiét bi trong 16 cho; tudi tho, kha nang cung cap,
van hanh cla cac may, thlet bi vé tinh,... Néu céac
thuan lgi, ndm trong gIO’I han hoat
ddng cla cau truc t6 chire san xudt, bién dé kha
nang hoat dong cda t6 hop thiét bi thi dwoc coi la
trang thai binh thudng (trang thai “0"). Néu mét trong
cac yéu to bét loi gay gian doan lam viéc trong lo
cho co gidi héa thi coi nhw 14 sé xuéat hién trang thai

16i, hay trang thai phai phuc h0| Nhw vay, dé xac
dinh duo’c so dd van hanh clia cu tric té chiec san
xuat, can xac lap duwoc so dd trang thai tac déng-
phuc héi cla cac yéu té tac dong gay nén sy gian
doan hodc gidm nang luc san xuét cda 1o chg. Sau
day chung t0| goi toan bd hoat dong cda 15 chg co
giéi hda la “céu tric tb chivc san xuat”.

2. Phén tich hé thong lién két co d|eu kién
khi Iwa chon té6 hop thiét bi trong cau tric toé
chirc sén xuét 16 cho co’ gIO’I héa.

~Hé thong lién két co didu kién rat phirc tap. Vi
vay, dé nghién ctru cac tinh chat cla hé théng nay,
trwdec tién phai xem xét cac nguyeén nhan anh
hwéng dén hé thong Vi du, khi nghién ctru vé hoat
ddng song song cla qua trinh khai thac than co
gidi héa ha tran bat buodc phal xem xét hé théng
mang cao trudc (hoac hé thong mang cao sau) co
nhirng 16i nao c6 thé gay ra 16i hoat ddng cho ca hé
théng dé co thé dé ra cac giai phap khéc phuc.
Nhw vay, dé nghlen ctru duwgec mé hinh toan hoc
cla hé théng lién két co didu kién 1a rat khé. Vi vay,
c6 thé dua ra cac budc co ban dé xay dwng md
hinh toan hoc cta hé théng lién két cé didu kién:

» Bwdc 1 - Can clr vao tinh hinh thye té cta hé
thong thiét 1ap mét mé hinh vat ly twong ng veéi
hé théng thuc té:

» Budc 2 - Xem xét céc yeu t6 anh hwo’ng khac
nhau tao thanh hé thong lién két co diéu kién trong
hé théng, lién két cac yeu t6 anh huédng va cac yéu
t6 bj anh hwéng véi cac bleu twong thich hop;

» Buwoc 3 - Tach biét yéu té anh hwdng va sau
dé thiét 1ap mé hinh logic cta két néi thue té.

Mé hinh toan hoc clia hé théng twong quan co
diéu kién 1a phép biéu dién toan hoc clia md “hinh
logic. Ching mé t& mé hinh toan hoc clia hé théng
lién két co didu kién clia hoat ddng bé mat song song
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trong hé thdng lién két co diéu kién ciia qua trinh khai  mot hé thong song song. Hinh H.1 mo ta moé hinh vat
thac co gidi hoa. Néu sy twong tac gitra hé théng cét ly cua hé thong lién két co diéu kién mo ta hoat déng
than va hé thong khai thac than khong dwoc xem xét,  cla cAu tric td chirc san xuét trong 16 che co gidi hoa
thi hé théng cat than va hé théng xa than tao thanh  (Zitzler E, 2004 va Brzychczy E, 2011) [5].*

&
Hé théng cét than M; Hé théng khai thac than N; H
(khéng bi anh hwdng khi khéu than) | | (khéng bi dnh huéng khi cét than) Z
| | ] '
Anh huwdng cla hé thong khai thac thac "
trén hé théng cét than M;
L “«

Anh huéng cia hé théng cét than
trén ha thong khai thac than N;

H.1. M6 hinh vét ly cta hé thong lién Kkét co diéu kién trong cu tric té chirc san xuét -
Io cho co giéi hoéa (theo Zitzler E, 2004 va Brzychczy E, 2011) [5]

Ap luc ban d4u

Lwa chon cac tham sb
— theo két qua-quan tréc
‘aph._rc mad

Ap lc xuat hién khi khai thac

“Cuwérng do chéng giltr

Lua chon'két céu vi . Chiéu dai buéc sap dé cua da vach
— chéng theo déc diém . - -
. sap do cua da vach Chiéu dai dam tien trudc

__| hinh k¥ thuat
co gidi hoa
khai thac

tinh cdu tao cia dét da
tru va ap luc vach Ap tu’c nén va dteh tich tiép xuc

Can cir vao chiéu day D6 cao cac nhat céia dan chéng
— via lya chon chiéu cao 3 — — -
chéng phu hop Pé6 cao thap nhat cia dan chéng

Ciin cir vao goc déc lwa chon buécisap pha héa *

Can cr vao yéu céu thong gio Jua chon budc di chuyén

o

tai trong 16 doc
via van chuyén

Can cir vao kha ning thdng qua cua I6 doc via van tai lya chon nang lye van tai |

H.2. Cac yéu t6 anh huéng trong lién két co didu kién khi lua chon thiét bi cho céu tric to chire sén xuéat
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Tt hinh H.1 nhan thay, khong thé truc tlep tinh
toan kha nang van hanh cla hé théng bang cach
str dung so dd khéi, do d6 phai phan tich va nghién
clru nham dwa vao tinh toan xac dinh trang thai,
mu'g do h0| phuc clia cac yéu té anh huwéng 1én
Cau trdc t6 chirc san xuét.

Neu anh hwéng dé mang chiéu-huwéng tiéu cyc
thi can phai kich hoat hé thdng stra chira, phuc hoi
nhé!m dwa trang thai hoat dong cta céu truc td
chi¢ san xuét vé trang thai hoat dong binh thudng
(trang thai “0") (Tu Shihao, 2007 va Vi Trung Tién
2008) [1], [3] ‘

Thuc té.cho thay cbt 16 clia cAu tric td chie
san Xuéat la cac 16 hop thiét bj 16 cho va ¢dng tac
chiun bi ky thuat phu tro' phu hop voi diéu kién tu
. nhién. Hinh H.2 gioi thiéu so dd mé ta cac yéu to
anh hwoqg trong lién két co dleu kién khi Iya chon
thiét bt chg cautric, td chwc san xuét.

3. Xac dinh trang thai hoat dong caa cau truc
td chirc san xuét khi tinh dén cac tac ddng bat
lgi tir diéu kién dia chét- -ky thuat-cong nghé

Qua trinh van hanh lo cho co gigi hoa thuan lgi
hay kho khan phu thudc rat nhidu vao diéu kién dia
chat-ky thuat- cong nghé va céc tac dong khac [2]
Trang thai cla cac yéu té theo hwong bét loi cé the
gay ra gian doan hoac lam giam nang suét cau
tric. Nhikng diéu kién bat loi do dleu kién dla chat
gay ra (via than xuat hién da kep, nén 1o yeu nén
6 c6 da tru ndilén, 1 guwong, tut néc,...) ma té hop
thiét bi khong thé vuot qua duoc th| budc phai
dirng may @é xt ly. Nhirng van dé lién quan dén ky
thuat, céng nghé, phy tro nhu: mang cao bi dut
xich, héng gian chéng, mat dién, tic nghén san
xuét khu viee phu tro, thlet bi ngoai vi bi héng phai
slra chira,... Cac'trong sé anh huwdng tir didu kién
dia chét the hlen trén Bang 1.

Bang 1. Trong s6 anh hudéng cua cac yéu té dia chat mé dén 1o cho co gidi hdéa (CGH)

T. Téng CGH [Téng CGH cfe g E CGH binh| CGH
T Yeu to binh Et]hu«‘yng hagtrén ‘ Chi tiét cac yéu to thwdng | ha tran
1 |Mtrc do phire tap clia dia 0.2076 0.1968 Anh"hu’o'ng cla dit gay 0,1428 | 0,1503
chét cautao ’ ’ Anh hwéng ciia ubn nép 0,0648 | 0,0465
_ Mérc do Bn dlnh clia via . Khét néng:_khai thac oﬂa viathan | 0,1098 | 0,1012
2 than & *. 0,2387 ;7 | 0,2418 |[Bién o’ong cua chiéu day .0,0862 | 0,0028
. - Hé s6 ham lwong da cling - 0,0427 | 0,1378
3 |Chiéu day via 0,0937 0,1045 |D¢ sau khai thac clia via than 0,0937 | 0,1043
4 |Goc dbc via 0,1049 0,1321 |Géc dbc via than 0,1049 | 0,1321
5 |Dé kién cb cla via 0,0211. 0,1436 |Do kién cb clia via 0,0211 [ 0,1436
b Tinh.6n dinh ctia vach trec tiép | 0,1008 | 0,0307
R T . : Tinh twong ho cla vach cobdn | 0,0792 | 0,0322
6 |Dieu kién da vach da tru 0,2135 0,0867 Anh hudng clia vach e 0.0091 | 00034
Anh huéng cla try 0,0244 | 0,0204
7 |Toc a6 tién guong 0,1205 - | 0,0945 |Chiéu daild cho 0,0646 | 0,0536
8 |Tong cong 1,0000 1,0000 |Tdng céng 1,0000 | 1,0000

Néu coi mdi yeu t6 tac dong lén cAu tric la mot
bd phan thi “n” yeu td tac dong I&én cAu truc td
ghtrc san xuét sé cé mot hé thong “N” trang thai tac
dong (H.3). Coi trang thai “0” I3 tat ca “n” yéu t6 tac
déng Ien 16 chg' co' gidi hda khéng &nh hwéng tiéu
ctre, céu truc 16 chire hoat dong binh thuong.

"4 Trang thai ‘" 1a bo phan thir " dang trong tinh
trang tac dong gay bat Igi cho ciu truc, cac bd
pRan con lai binh thwéong j=1,2,....n; néu tai thoi
diém t, X(t)=j bidu hién hé thong dang trong trang
thai “j", do d6 {X(t), t=0} Ia thoi gian thuwc hién qua

trinh (G J. Sheng, 2007) [6].

"~ “Néu nhuw bo phan thee " xay ra anh hwéng tiéu
cwe, thi trang thai cau tric td chic duoc chuyen
sang trang thai " (j=1,2,...,n). Khi d6 xac suét

chuyén GOI trang that “ag” th| “A” chinh la tan suét

]

s ¢ clia bd phan thtr . D& cAu trac td chirc san
xuat dwa vé trang thai hoat dong binh thuong 1
trang thai “0” thi hwéng chuyén tiép " phai dwoc
Kich hoat sira chi*a. Sau khi stra chira tir trang thai
“I" sang trang thai “0” thi xac suét sira chira I3 “u”
(Cai Zhuangyang, 2014) [7].

Xuét phat tir dac diém cia hoat dong khai thac
than bang cbng nghé co giGi hoa, c6 thé thay rang
cac yéu tb tac dong Ién cau tric td chirc san xuét
gom 3 nhom sau:

» Nhoém cac yéu tb dia chat via than cho thay
dd clrng via cang I&n thi dd &n dinh trong khong
gian 16 cho cling Ién, goc déc cang nhé thi do n
dinh 16 cho* cang I¢n, bién thién chidu day via cang

I&n thi d6 6n dinh 1o cho cang nho;
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»- Nhém cac yéu td vé dia chat dat da xung
quanh: tac ddng cua da vach tryc tiép, vach co
ban, vach gid, tru via thé hién sw tlep nhan ap lwc.
Bién dd vung hoat dong phd hop clia nhém nay co6
tac dong truc tiép dén ky thuat-cong nghé va nang
suét cta lo cho co gioi hoa;

» Nhom cac yéu tb ky thuat: trong didu kién dia
chéat via than ving Quang Ninh khéng cho phép
chidu dai 16 cho va chiéu dai theo phwong qua [ofy
nén bién do ap dung cho chiéu dai 1o cho can
duwoc linh hoat str dung.

H.3. So d6 chuyén dbi trang thai ctia cau tric té
chire san xuat khi gép tac dong tiéu cuwe

Ma tran xac suét chuyén ddi trang thai nhw sau [4]:
A A Ay o A
w -4, 0 .00
0 -p, ... O

n

(1)

A=y,

w, 0 0 ... -H,
Trong cong thirc (1) c6 tong hop tac dong tiéu cue:

A=Y
i=1

(2)

P& xac chuyén sbé lvong cac chuyén tiép toi:

trang thai " 1a “r (=1, 2...., n), do d6 xac suat
dinh hwcmg trang thai cd dinh n=(m0,1,...,7n).
Chuyén céc trang thai tiéu cuc véitrang thai hoat
déng nghia 1a (n.A)=0 [4]:

{—kno +pm, oLt =0

AT, -, =0

1% o 171 (3)
AT, -H, =0

I, -y =050 =1,2,...,n)
A e O G ARy |

A
n,=—n,:(=1,2,..n)

i

()

EZN con neHiEp md. 6 3 - 2019

A A
1 n =
n, +— b, =1

n——n(J12 ,n) ¥

" (10)

(11)

Tl cong thire (11) thdy rdng: xac suat anh
hwéng tiéu crc “A)", xac suéat stra chia la W' Khi
thei gian hoi phuc dwa trang thai 16i thiy * " ve trang
thai “0” 1a “” thi thi gian lam viéc thuc té sé ngan
di. Vi vay, X4c suat thoi gian lam viéc thwc cla ca
cAu truc to chive san xuai‘la [5], [6] [7]

1+Z—
Tour —A . ‘

2x
Xac xuét thou gian Iam viéc theo chleu lén cua
hwong dbc la: H
Te=AX Tynr=_1

Zx
Xac xuat thoi gian lam viéc theo chleu xuong
clia huéng dbc la:

(12)

"v

+(13)

-
T W

Tex=(1- A) X TVHT— i

(14)

'M
o
i

=1 g

Trong do: Tyur = Thoi gian lam viéc thuwc té cua cau
tric t& chirc san xuét, phut; Tow = Thoi gian lam
viéc thuc té theo chleu lén dbc, phut; TCX < Thoi
gian lam viéc thuc té theo chiéu xudng déc, phat.

T cac phan tich va tinh toan nhuw trén, ching
téi xay dwng thuéat toan chi tiét xac dinh thoi gian
lam viéc hiéu qua cla cu tric td chlrc san Xuat
trong 16 chg' co giéi héa nhu.hinh H.4.

™
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4

Khoang cdch di gian
vi tri di gian, tinh toan
thai gian di gian

| Tich lity thoi gian dimg di chuyén gian chong|

| Tinh toan khoéng cach giita vj trf may kh;au va vitridigian L |t

sai

{Cs phaj CGH ha trin than néc khong—]
: * diang

iCo phai ha tran kh
4 ding

v

- sai *
ong}

[Ta6 téc do ngau nhién than ha trén|

) dii r L e
e [méng cao qua tai khong | -

sai

Tich lily thai gian dimg ha trin

Diéu chinh
tdc do ha trin

L.l Khoang céch ha tréin, vi tri ha trin, tinh toan thdi gian dimg ha tran

ding |

g k.

o bén ngoai 16 chy |

sai
| May khai théc dén diém cudi 1o cho |

sai

diing

| Pa di gian dén diém cudi 1o chg chua |—
‘ dang
| Tinh Toan thai gian cia moi quy trinh dfic thu, thoi gian dirng cta mdy khai thac va cong tac di gian,... ]

H.4. Thuét toan chi tiét tinh thoi gian hiéu qué cda céu tric té chic sén xudt
' stra chira, phuc h0| dé dwa hoat ddng cuia cAu truc to

[ e

4. Két luan

Khi nghién ctru xac dinh trang thai lam viéc, can
hién clruecac anh hwéng tor yeu t6 tw nhign tac
dong Ién cac hé théng con clia cau tric t6 chirc san
- Xuét. S tac dong riéng 1€ tirng yéu t6 hoac tb hop
nhleu yéu t6 cling tac dong gay gian doan san xuat
can dwec xem xeét va xéc dinh trudc dwoc kha nang

chirc san xuat vé trang thai hoat dong binh thwong
mot cach nhanh nhét. Théng qua mé hinh xéc dinh
trang thai va phu’o’ng _phap tinh toén co6 thé (ng dung
trong thuc té san xuét bang cach chiu dong dua cac
yéu t6 bét lgi c6 thé biét truvéc nham dw doan duwoc
nhirng phat sinh thoi gian, phat sinh cdng khic phuc
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dé cd bién phap phi hop trong qua trinh van hanh,
khai thac bang céng nghé co gioi héa. Tlr cac
phuwong phap luan co thé xéy dung duoc thuat toan
chi tiét tinh thei gian lam viéc hiéu qua cla cau tric
td chirc san xuét 16 cho co gidi héa.O0
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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 individua

impact of each factor or combination “of factors
hould be considered and predetermined the

recovery, repair with purpose taken the |
organizational structure status works normally in |
he fastest way.
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R T Taatind

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 Vietnam and the mines
of Quang Ninh coal basin, the mining
technology for thin, gently sloping seams is
stil  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
Bic Khe Cham coal mine of 790 Limited
Company. After heing applied in praciical
production, this technology has brought abc
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.
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