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B KHAI THAC LO THIEN

Nghién ciru cac so dd cong ngh¢ khai thac chon
loc hop ly cac via phire tap doc thoai bang may
xuc thuy luc gau ngwoce cho cac mo than 19 thién

>> TS. Lé Pirc Phwong, Hoi Khoa hoc Cong ngh¢ M6 Viét Nam

Tém tat Bai béo trinh bay gdm 7 so dd cong nghé khai thac chon loc hop ly cac via phuc
tap doc thoai bang may xuc thuy luc gau nguoc (MXTLGN) cho cac mo than 19 thién viung
Quang Ninh trong 5 truong hop: Khi chiéu day nam ngang toan bg cua via Mn < Mn mx; khi
via ¢6 chiéu day M;, mx < M;, < My, oto nhung ‘chiéu day nam ngang cua 16p than bam tru via
Mt < Mn mx; khi 16p than bam try via c¢6 chi€u day Mn mx < Mnt < Mn or0; khi 16p than bam
try via c6 chiéu day Mnt > M oto; khi via ¢6 chiéu day Mn > M oto nhung Mt < Mn mx.
Trong cac so do d6 co mot SO sO d6 c6 thé sir dung MXTLGN phdi hop vOi may xuc thuy
lyc gau thuan (MXTLGT) dé khai thac than. Trong mdi so dd déu co g101 thiéu cong thirc
tinh toan kho1 luong dat da boc; diéu kién ap dung va uu, nhuoc diém cua SO d6 d6. Hoan
toan c6 thé coi cac so dd cong nghe khai thac via than c6 cau tao phirc tap déc thoai nhu sé
dugc trinh bay trong bai bao [a nhimg so dd c6 ty 1¢ tén that va 1am ban than nho nhat.

Abstract: The paper presents 7 technological diagrams for the rational selective exploitation
of complex structure, gently sloping coal seams using a backhoe hydraulic excavator for
open-pit coal mines in 5 cases: When the total horizontal thickness of the seam My < My mx,
when the seam thickness My, ,,, < M,, < M,, ot0 but the horizontal thickness of the coal layer
attached to the seam Mut < My mx; when the coal layer attached to the seam thickness My mx
< Mut < My oto;, When the coal layer attached to the seam thickness Mut > My oto; Wwhen the
seam thickness My > My oto but Myt < My mx. In those diagrams, there are some diagrams
that can use backhoe hydraulic excavator in combination with hydraulic excavator with
forward bucket for coal mining. Each diagram introduces the formula for calculating the
volume of excavated soil and rock; the conditions of its implementation and its advantages
and disadvantages. It is possible to consider the technological diagrams for mining coal
seams with complex structure and gentle slopes as presented in the article as the diagrams
with the smallest coal loss and contamination rates of coal.

1. Mé& dau
Viéc khai thac cac via than rnong va cb

so do cong nghe khai thac chon loc cho cac
via ddc thoai co cau tric phuc tap su dung

cAu trac phtc tap bang cac loai may xtc co
khi thuong di kém voi ton that 16n do pha1
dé lai lop than kha day tai cac diém tlep xuc
voi da vay quanh va ¢ cac khu vyce c6 su xao
tron dia chat chleu day via thay d6i, v.v. Co
thé giam ton that than va nhiém ban bang
cach su dung may xuc thuy lyc hién dai loai
gau nguoc do tinh da dang cua chuyen dong
gau, co thé xtic theo bat ky quy dao va chiéu
cao guong khai thac nao. Do do, viéc nghlen
ctru cong nghg khai thac chon loc céc via co
cAu triic phtc tap bang thiét bi xuc bdc hién
dai 1 van dé cp bach dbi voi nganh than ¢
vung Quéang Ninh. Bai bao trinh bay vé cac

may xuc thuy luc gau nguoc lam co s ap
dung cho cac mo than 19 thién trong céc diéu
kién dia chat khac nhau.

Cac so dd cong nghé khai thac chon
loc hop 1y cac via phuc tap doc thoai bang
MXTLGN ap dung cho nhung phan via c6
goc cam y < 12° va bao gdm cac 16p dat da
kep phai boc tach chon loc. Cing tuong
tu nhu khi khai thac via mong doc thoai,
nguyen tac chung dé khai thac loai guong
nay la khoan n6 min dat da hao vach véi
chiéu cao bang chleu caotingh=15m hodc
chiéu cao phan tang h¢ = 5 m. Sau d6 tién
hanh boc tam giac dé treo trén vach via va
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B KHAI THAC LO THIEN

khai thac than trong pham vi chiéu cao phan
tAng hy bang cach chia thanh 3 dai hodc 3
16p khau. Dang via nay co thé tlen hanh khai
thac chon loc theo mot sé so dd cong nghé
duogc trinh bay sau day.

2. Cac so do cong nghé khai thac chgn
loc via phirc tap déc thoai

2.1 Tru’o‘ng hop chiéu day nam ngang
toan by ciia via khong di rong dé mdy xiic
dirng trén noc ting than Mn < Mn mx

2.1.1. Khi than ¢6 chat lwong tot, nhiéu
than cuc

Str dung MXTLGN dao hao chuan bi trén
ting lop (phan tang nho) ¢6 chiéu cao bang
chi€u sau xuc chon loc cua may xuc, chleu
rong trong dit d4 x phai thoa man ca 2 diéu
ki¢n: X = Rxmin + Rq + k, m va x > bo - Mp,
m (trong d6: Rxxmin - ban kinh xtc nho nhét
cua may xuc, m; Rq - ban kinh quay cua may
xuc, m; k - khoang ho can thiét gitta dudi
may xuc va suon tang, m; bo - chiéu rong
day hao, m); sau d6 st dung may xtc thuy
luc gau thuan (MXTLGT) tien hanh khai
thac than tir vach sang tru via va chit 1én 6 to
dung cung mirc. Vé nguyen tic chung, so dd
nay tuong ty nhu so d6 cong nghé khai thac
via mong doc thodi, khi Mn < Mn mx, than
chét luong tét, phéi hop gitra MXTLGN va
MXTLGT.

Hinh 1. So do cong nghe khai thac via
phiec tap déc thodi, khi Mn < Mn mx,
than chit lwong tot ding MXTLGN

phoi hop véi MXTLGT

Tuy nhién, v6i so do ndy can phai boc tach
cac 16p dat da kep co du chiéu day khai thac
chon loc ra khoi via than. So dd cong ngh¢
khai thac duoc thé hién ¢ hinh 1. Uu diém co
ban cua so do nay la dam bao dugc chat
lu’0’ng than, tang toc do xudng siu cua day
mo do c6 thé bd tri dugce MXTLGT ph01 hop
voi MXTLGN dé chuan bi ting mdi.

Nhuge diém 1a khoi luong chuan bj tang
16n, cong tac thoat nude can duge thyc hién
tot de MXTLGT va 6 t6 hoat dong c6 nang
suat cao ¢ day mo, 6 to khi cho dat da hao
chuén bi phai chay trén dat da da no min.

Khoi luong dat d4 ctia hao chuan bi trong
mot phan tang tinh cho 1 m dai theo phuong
duqc xac dinh theo cong thic:

= [0 Sh, (ctgy +ctga) + x]h

Trong d6: hy - chiéu cao phén tang, m;y - gbc

cam cua via, do; o - goc dbc suon tang, do.
Khéi lugng dat da can mo rong phan tang

trén tinh cho 1 m dai theo phuong dé tién

hanh khai thac phan tang thir 2 dudi d6 duoc

xac dinh theo cong thtc:

=h(ctgy +ctga) , m*

ml

Khéi lugng dit da can mo rong phan tang

1 va 2 tinh cho 1 m dai theo phuong dé tién
hanh khai thac phan tang 3 dugc xac dinh
theo cong thuc:
Vo =2V

m ml

+h(ctgy + ctgar)

=3h] (ctgy + ctga) , m*

Khéi luong dat da chudn bi tinh cho 1 m
dai theo phuong dugc xac dinh theo cong
thure:

vV, = [x +0,5h(ctgy + crga)]h m’

Khéi lwong dat da phai boc & cac tang
trén tinh cho 1 m dai theo phu’O’ng khi xuong
sdu 1 tang c6 chiéu cao h duoc xac dinh theo
cong thuec:

V. =nhV, =nh[B

#

+ h(ctgy + cfga)], m’

Trong dé: h - chiéu cao tang, m;
- 50 tang boc da trén d6i cong tac
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nam trén hao chuan bi;

Vi - toc do day ngang cua tuyén boc
da khi xudng séu 1 tang, m/n;

By - chiéu rong ctia mat tang d4 nam
sat ngay trén hao chuan bi, m.

2.1.2. Khi than c6 chdt lwong khéng cao,

it than cuc
Str dung MXTLGN boc tam gidc da bam
trén vach via cta timg phan tang theo tu’ng
dai khéu co chiéu cao bang chiéu sau xtc
chon loc cua may xuc, chicu rong day hao
trong da x = 0, m hodc cling ¢6 thé xuc theo
guong doc ting v6i dai khiu ngang bang
cach MXTLGN di chuyen thut 1ui cho téi
khi dat chiéu cao phan tang ht. Str dung may
gat lan luot day cac 16p than va dat da kep
(khi c6 d0 kién co cao thi lap thém bo phan
x61) xudng chan tang theo timg ddng riéng,
sau do su dung MXTLGN quay tro lai hodc
dung may xuc thir 2 lan luot xtc than, dat da
kep do may gat day xuong va chit 1én 6 6
ding cung muc. So d6 cong nghé khai thac
dugc thé hién & hinh 2.
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Hinh 2. So do cong nghé khai thdc via
phikc tap doc thodi, khi Mn < Mn mx, than

chit lwong thap, pho: hop gitta MXTLGN
va mdy gat

Uu dlem co ban cua so do nay la khi
lwong chuan bi trong tung phan tang nhd, nho
do tang duoc toe do xudng sau cia day mo.

Nhuoc diém 1a 1am vyn nét than, tang chi
phi khai thac do phai dung may gat dé day
than va dat da kep xudng chéan phan tang,
0 t0 khi chg dat da hao chuan bi ciing phai
chay trén dat d4 da nd min.

Khéi luong tam giac dat ¢a bam trén vach
via cia 1 phan tang tinh cho 1 m dai theo
phuong du’qc xac dinh theo cong thirc:

=0,5h] (ctgy + ctgar), m?

Kh01 luong dat da cAn mo rong phan tang
thir nhét tinh cho 1 m dai theo phuong dé
tién hanh khai thac phéan ting thi 2 dudi do
la:

V.. =|h(ctgy +ctga)+BJh,, m

Khéi luong dat da can mo rong phan tang
1 va 2 tinh cho 1 m dai theo phuong dé tién
hanh khai thac phan tang 3 1a:

V., =2V, +h’(ctgy +ctga)

m ml

= [3)?:I (ctgy +ctgar) + 23]]1I , m’

Khéi luong dat da chuan bi tinh cho 1 m
dai theo phuwong dugc xac dinh theo biéu
thure:

[0 Sh(ctgy + ctgar) + — B]]r m’

ch

Khéi lwong dat da phai boc & cac tang
trén tinh cho 1 m dai theo phu’O’ng khi xuong
sau 1 tang ¢ chiéu cao h duoc xac dinh theo
cong thuc:

V, =nhV, = nh[B, + h(ctgy + ctga)], m®

Ciing co thé su dung phdi hop gifra
MXTLGN, méy gat va MXTLGT hodc may
bdc dé tién hanh khai thac nhu sau: Sur dyng
MXTLGN dao hao chuan bi cta phén tang
theo tung dai khau c6 chiéu cao bang chiéu
sau xuc chon loc cua may xuc hodc ciing ¢o
thé xuc theo guong doc tang voi dai khau
ngang bang cach MXTLGN di chuyen thut
lui cho téi khi dat chidu cao ht, chiéu rong
day hao trong da vach x =b0 - Mnv, m; trong
d6 Mnv - chiéu day ndm ngang cua lop than
sat vach via. Su dung may gat lan luot day
than va dat da kep xudng chan tang theo ting
dong riéng, sau do6 dung MXTLGT hodc
mdy boc lan lugt xtc than, da kep do may
gat day xuong va chat 1én 6 to dung cung
mirc. So d6 cong nghé khai thac duoc thé
hién & hinh 3.

4  Bantin Twvan & Cong nghé M6
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Céac khbi luong dat da can boc chu yéu
phia vach via cua so d6 nay cling dugc tinh
toan theo cac cong thirc ciia so d6 hinh 1 nhu
da duoc trinh bay 0 trén.

Uu dlem cta so dd nay 1a tang duoc tbe
d6 xudng sdu cua ddy mo do ¢o thé b tri
dugc MXTLGT hodc may boc tham gia xuc
than va cing m¢ rong phén tang.

Nhugc dlern la lam vyn nat than, khoéi
luong chuan bj trgng 1 phan tang 16n, pong
tac thoat nude can dugce thuc hién tot dé
MXTLGT hodc may bdc va 6 to hoat dong
cO nang . sudt cao & day mo, 6 to khi cho da
hao chuan bi ciing phai chay trén dat da da
no min, tang chi phi do phai dung may gat
de day than va dat da kep xudng chan phan
tang

L 7
I P
P T =y,
R 7 = T e

Hinh 3. So do cong nghé khai thdc via
phirc tap doc thodi, khi Mn < Mn mx, than
chit lwong thip, phoi hop gm’a MXTLGN,

MXTLGT va may gat

2.2 - Trwong hop via cé chiéu day nam
ngang toan by Mn mx < Mn < Mn 6t6
nhwng chiéu day nam ngang ciia l6p than
bam tru via Mnt < Mn mx

Trudng hop via ¢6 chiéu day nam ngang
toan bd My 16n hon hodc bang chiéu rong dé
may xtc ding trén noc tang than Mn mx va
nho hon chiéu rong dé 6 t6 hoat dong trén
noc tang than M st nhung chiéu day nam
ngang cua 10’p than bam try via Mn¢ nho hon
Mn mx ngoai cac so dd cong nghe khai théac
da dugc trinh bay ¢ myc 2.1 con ¢6 thé sir
dung MXTLGN dung trén noc tang than

dé khau than va chat vao 6 to dimg ¢ muc
dué6i véi chiéu rong day hao trong da can
pha1 thoa man ca 2 didu kién: x > b0 - Mn,
m va X > Rxmin + Rq + k - (Mn - Mnt), m.
Viéc boc da hao chuan bi va khai thac than
trong mdi phén tang dugc tién hanh theo
ting lop Chiéu cao ctia mdi 16p bang chiéu
cao xtic chon loc cua may xtc. Khi khai thac
16p than bam tru can phai str dung MXTLGT
khiu theo guong doc tang va chat tai 1én 0 t0
dimg cung muc. So d6 cong nghé khai thac
dugc the hién ¢ hinh 4. Trong truong hop
nay can phai co6 bién phap thoat nudc & day
mo tot.

Céc khoi llIO’l’lg dat da can boc chi yéu
phia vach via cta so do nay cling dugc tinh
toan theo cac cong thirc ciia so d6 hinh 1 nhu
da dugc trinh bay & trén.

Hinh 4. So do cong nghe khai thac via

phite tap déc thodi, khi Mn mx < Mn <

Mn 6to, Mnt < Mn mx, than chit lwong
tot, phéi hop giva MXTLGN va MXTLGT

2.3 - Trwong hop I6p than bam tru via co
chiéu day Mn mx < Mnt < Mn 6t6

Vi¢e khai thadc dang via nay cé nguyén
ly chung twong ty nhu khai thac via mong
dbc thoai, tirc 1a su _dung MXTLGN du’ng
trén noc tang than dé khau than va chat vao
6 t6 dimg ¢ mirc dudi v6i chidu rong day hao
trong da vach x = b0 - Mn. Vi¢c boc da hao
chuan bi va khai thac than trong mo1 phan
tang duoc tién hanh theo timg 16p. Chiéu cao
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ctia mdi 16p bang chiéu cao xtc chon loc cua
may xuc. Khi boc da, may xtc va 0 to dung
cung muc hoac khac muc, con khi khau
than, 6 t6 ding ¢ mac dudi. Khi xtc dat da
mo rong tung phan tang, 6 t6 c6 thé dung
cung muc véi rnay xtc hodc ¢ mirc dudi.

Tuy nhién, véi truong hop nay can boc
tach cac 10p da kep c6 du chiéu day khai thac
chon loc ra khdi via than. Khi khai thac lop
than bam try MXTLGN ¢6 thé dung trén noc
tang than tién hanh khau than theo guong
xtc phia duéi va chit tai vao 6 t6 dimg ¢
murc dudi. So d6 cong nghé khai thac duoc
thé hién ¢ hinh 5.

DTITTTT DI bervrr

H

Hinh 5. So do cong nghé khai thdac via
phike tap déc thodi, khi Mn mx < Mn <
Mn 6t6, Mnt > Mn mx, than tét

Céc khoi luong dat da can boc chi yéu
phia vach via cta so do nay cling dugc tinh
toan theo cac cong thirc cuia so d6 hinh 1 nhu
da dugc trinh bay & trén.

2.4 - Truwong hop I6p than bam try via cé
chiéu day Mnt > Mn 6té

Trong truong hop 16p than bam tru c6
chleu day nam ngang Mnt l6n hon hodc
bang chi€u rong du 16n dé 6 to hoat dong
trén noc tang than Mn 6t6, ngoai cac so do
nhu dé duoc trinh bay & cac myc trén con ¢
thé st ~dung MXTLGN dung trén noc tang
than dé khau than va chat 1én 6 t6 du’ng cung
mirc. Nhin chung so d6 nay ciing c6 nguyén

1y khai thac tuong tu nhu so d6 khai thac via
mong doc thoai co Mpt > M 610, tirc 12 dung
MXTLGN duang trén noc tang than dé khau
than va chat 1én 6 t6 du’ng cung muc. Viéc
boc da hao, chuan bj va khai thac than trong
mdi phan tang dugce tién hanh theo tirng lop
Chiéu cao cua mdi 10’p bang chiéu cao xuc
chon loc cua may xtc. Trong truong hop
nay co thé thu hep day hao chuan bj trong
da vach trén moi phan tang voi x = 0, m. Khi
boc da va khai thac than may xuc va 6 t6 déu
ding cung muc.

Tuy nhién, c6 sy khac biét 1a can phai boc
tach riéng cac 16p than va da kep co du chiéu
day khai thac chon loc. So d6 cong nghé
khai thac dugc thé hién & hinh 6. Tt nhién,
khi day mo dugc thoat nude t6t nén dua 6 t6
xuong murc dudi dé nang cao ning suit ctia
ddng bo thiét bi.

Céc khéi luong dat da can boc chu yéu
phia vach via cua so d6 nay cling dugc tinh
toan theo cac cong thirc clia so d6 hinh 1 nhu
da duogc trinh bay ¢ trén.

w7

Hinh 6. So do cong nghe khai thac via phirc
tap déc thodi, khi Mn mx < Mn < Mn 6to,
Mnt> Mn mx, than tot

2.5 - Trwong hop via cé chiéu day Mn >
Mpn 6to6 nhung Mnut < Mn mx

Viéc khai thac dang via nay vé nguyen
Iy chung la sy ph01 hop iita so d6 cong
ngh¢ khai thac via mong doc thoai, khi Mn

6  Bantin Twvan & Céng nghé Mé
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< Mn mx, than chit lugng t6t, ph01 h0’p gitra
MXTLGN va MXTLGT va so dd cong nghe
khai thac via phirc tap doc thoai, khi Mn mx
< Mn < Mn 6t06, Mnt > Mn mx, than tdt da
dugc trinh bay ¢ hinh 6, tirc 1a khi khai thac
16p than bam try can phal su dung MXTLGT
khiu theo guong doc tang va chat tai 1én 0 t0
dung cung mirc véi chiéu rong day hao trong
da vach can phai thoa man ca 2 diéu kién x
> b0 - Mn, m va x > Rxmin + Rq + k - (Mn
- Mnt), m; con khi boc cac 16p dé kep va céc
16p than khac thi str dung MXTLGN duang
trén noc tang than xtic & dudi va chét tai 1én
0 t0 dung cung mirc hodc muc dudi. So )
cong nghé khai thac dugc thé hién ¢ hinh 7.

p—t

1

[y

Hinh 7. So do cong nghé khai théc via phivc
tap doc thodi, khi Mn mx < Mn < Mn oto,
Mnt> Mn mx, than tot

Céc khbi lu’orng dat d4 can boc chii yéu
phia vach via cua so do nay cling duoc tinh
toan theo cac cong thirc ctia so d6 hinh 1 nhu
da dugc trinh bay ¢ trén.

Céc so dd hinh 1 va tir 3+7 khi khai thac
trén muc thoat nude ty chay cling co thé sur
dung don thuan MXTLGT d¢é tién hanh boc
da va khai thac than.

3. Ket luén

bé t1en hanh khai thac chon loc cac via
than c6 cau tao phtrc tap ddc thoai trong diéu
kién cac mo than 19 thién ving Quang Ninh
khi st dung MXTLGN hién c6 tuy theo ting

trudong hop cu the ma co the ap dung 1 trong
7 s0 d6 hodc két hop mot s6 so dd trong 7 so
d6 cong nghé khai thac chon loc dugc gisi
thi€u & trén la hoan toan hop ly. Trong mot
5O tru:ong hop khi khai thac trén muc thoat
nudce tu chdy hoan toan co thé sir dung don
thuan MXTLGT dé boc dat da va khai thac
than. Trong moi mot S0 d6 déu co trinh bay
cong thue tinh toan khoi luong dat da boc;
diéu kién ap dung, uu diém va nhuoc dlem
clia so d6 d6. Hoan toan co thé COi cac so )
cong ngh¢ khai thac via than c6 c4u tao phirc
tap doc thoai nhu da duoc trinh bay ¢ trén 1a
nhiing so dd c6 ty 18 ton that va 1am ban than
nho nhat /.
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Nghién ciru anh hwéng cua khai thac than ham
10 dén dich dong, bién dang bé mat bang phwong
phap so

>>Th.S. Pham Tt Phwong, Th.S. Vii Pinh Hung

Cong ty CP Tu van dau tr va céng nghiép mo - Vinacomin

>>PGS.TS. Ping Vin Kién, Trudng Dai hoc M6 - Pia chit

Tém tit: Trong pham vi bai viét cac tac gia tién hanh dua ra co s¢ 1y thuyét ciia lan bé mit
dia hinh do khai thac than ham 10. Bai bao tién hanh phan tich dich dong dat da cua khu vyc
khao sat voi chiéu day via va d6 sau khai thac khac nhau bang phuong phap sé thong qua
phan mém Rocscience -RS2- Phase2

Abstract: In the article, the authors provide the theoretical basis of the subsidence of the
terrain surface due to underground coal mining. The article analyzes the movement of rock
mass of the surveyed area with different seam thickness and mining depth by numerical

method through the software Rocscience -RS2- Phase2

I. Pit van dé

Cong tac khai thac than ham 16 da gay ra
cac tac dong lon den bé mat dat do da lay di
mot phan vat chit tir phan vo trai dat, dan
dén sy thay doi trang thai vat chat hoic trang
thai ciu tric ban dau cua khoi da va lam mat
thé can bang clia tmg sut nén ban dau trong
dia tang chtra than. Hau qua la kh01 da tu
nhién roi vao trang thai “mat cén bang” ing
suat va s& “ty diéu chinh” dé xéac lap trang
thai can bang moi, trong do trang thai can
bang vé co hoc co ¥ nghia dic biét (Pham
Van Chung, 2010). Qua trinh trén dién ra
dudi dang phan bé lai trang thai ung suat
va kéo theo hién tugng dich chuyén va bién
dang dat d4 c6 tinh chat rat da dang, phtc tap
va phu thudc vao rat nhiéu yéu t6 dia chat,
khai théc, co 1y da.

Trong qua trinh bién d01 trén, khoi dat da
c6 thé tién dén trang thai 6 on dlnh hoan toan,
hodc trang thai mat 6n dinh & cdc muc do
khac nhau. Trang thai mét on dinh cin bang
ung suat dich chuyén khong dong deu s gy
ra bién dang. Khoang trong cua dat da do
than duoc khiu ra s€ lam mat thé can bang
lyc nén céc 16p dat da vach (n6c¢ 10) s€ uon
vong va sap d6. Khoang sap db 16n hay nho
tuy thudc vao kich thuge khoang tréng khai
thac. Su sap do cac lop dat da vach la hién
tugng dich chuyén va bién dang dat da mo.

Hién tuong nay s& giam dan khi dat da lap
day khoang trong khai thac va dat da vung
tru via 6n dinh hodc s€ lan truyen 1én phia
trén va thdm chi [én t6i mat dat néu dat da
yeu va dd siu khai thac khong 16n. Hau qua
cua su lan truyén nay s€ gy ra bon dich
chuyén trén miat dat hodc xuat hién ting
bac, anh hudng dén cac cong trinh tuy theo
cudng do bién dang va duoc thé hién qua cac
hién tufong dich chuyén pha huy (nén v da,
sat 10, sap 10...).

Cho dén nay, trong, linh vuc co hoc da,
khai thac mo, da c6 nhiéu phuong phap dugc
ung dung dé ngh1en cuu dich chuyen bién
dang dit da va da co nhleu két qua nghién
ctru duogc cong bd trén thé gl(n Mo hinh
nghién ctru du béo chiéu cao ving pha huy,
tach 16p da duge cac nha khoa hoc nghién
ctru, dién hinh nhu 1a céc tac gia (Kratzsch
1983; Mindlin, 1939). Tuy nhién ¢ nudc ta,
trong linh vuc khal thac mo van dén nay van
con it dugc quan tam. Tir ndm 2011 dén nay
da c6 mot sO cong trinh nghlen ctru dich
chuyén bién dang bang mo hinh vét ligu
tuong duong dugc cong bd trong nhiéu tai
li¢u khéac nhau [2], [3], [4], [5], [6], [7]. Qua
cac tai ligu nay cho thay viéc nghlen clru mt
nhiéu cong strc, thuc hién trén mo6 hinh nhd
nén h¢ so tuong duong lon. Nghién ctru
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mang tinh ly thuyet khong ké dén cac cong
trinh da cong bo ctia nhom thyc hién dé tai
néu trén, van dé du bao lun syt ciing dugc
mot s6 chuyen gia thuc hién. Trong [7], cac
tac gia da su dung chuong trinh Phase2 phan
tich lun syt va qua trinh bién ddi co hoc khi
khai thac hdn hop ham 10, 16 thién don gian.
Tuy nhién, cong trinh nghlen ctru chua chu
y dén tinh phan 16p cua dat da, cling nhu
do sau va goc ngh1eng cua via than. Trong
pham vi bai viét cac tac gia da phan tich, du
bao két qua dich chuyén, bién dang dbi voi
mo hinh khai thac 16 cho dai voi cac goc dbc
via khac nhau va trén mo hinh khai thac 10
chg dai ¢ cdc mirc d¢ sdu khac nhau thong
qua phan mém Rocscience -RS2- Phase?.

II. Co sé ly thuyet cia lan bé mat dia
hinh do khai thic than him 1o

Khi khai thac céc via than, chung ta da
lay di hau hét than chra trong via va dé lai
mot khoang trong rong 16n trong long dat.
Khoang trong nay s€ dugc dan lap day theo
thoi gian khi cac 10p d4 phia trén sap do.
Tuy nhié€n, viéc khai thac khong chi mot via,
v6i chiéu day mot hai mét ma con khai thac
nhiéu via véi tong chleu day den vai chuc
mét, do do, da sap d6 khong da dé chen kin
khoang trong khai théc, lam sut lin, dich
chuyén, bién dang dia hinh trén mat mo.

Theo Knothe [4] va nhleu tac g1a [6],
su 1an bé miat do khai thac ham 16 c6 dang
duong cong Gauss (Error! Reference source
not found.). Sy sut lun 1am hu hai cac cong
trinh trén mat mo, dac biét d6i voi cac cong
trinh narn trén mat nghiéng hay vao vi tri
diém udn ctua mit cong sut lan, khi d6 céc
cong trinh s€ bi nut ne, chuyen dich va bi
pha huy. Bé c6 dang sut lin bé mat mem
mai, khong c6 hién tugng dut gdy cuc bo can
pha1 thiét ké va lap ké hoach khai thac, cach
tién guong, tbc do va hudng tién guong 10
chg.

Tir so d6 Hinh 1 d& dang nhan théy, ban
kinh mét cong lan “r” phu thudc vao goc
trugt B va chiéu sau Vung khai thac “H”. Mt
khac, d 16n cua goc truot phy thudc vao
hang loat cac yéu té vé ciu, klen tao, cong
ngh¢ khai thac, phuong phap diéu khlen ap
luc mo. Khi cot dia ting tir mat dat dén 10

cho 1a cac tap da co do bén va chiéu day
16m, khi do gbc truot s€ co gia tri 1o6n hon va
nguoc lai v.v...

Budng cong Gauss

1
B < >lelp
< L

\\‘ f;':f// J‘ A é //fﬁ“‘:’
g~ % !
\ 74\ ’A\4 %4 N\ pidmubn
H ‘J
~ B
1 )
L | ]

Hinh 1. Céc viing dich chuyén khéi dd
trong khu vyc khai théc than
bang 16 che dai.

Vi€c khai thac than sé dan téi viée _thay
d01 trang thai ung suit va dich dong dat da,
thé hién bang vigc hinh thanh Vung dich
chuyén trong kh01 nguyén dat da va mat dat.
Vung dich chuyen trén mat dat do tung 10
cho r1eng biét goi la bon dich chuyen Céc
diém riéng biét trong bdn dich chuyen tai
nhiing thoi dlem nhat dinh s& dién ra qua
trinh dich chuyen voi cac dai luong khac
nhau, két qua 1a sinh ra cac blen dang dung
(nghleng, cong, vin) va bién dang ngang
(co, gian, x€ dich), cling nhu géy sap 10, bién
dang don dép trong mit phang thang dung
va x€ dich trong mat phang nam ngang.
Dich chuyen bién dang dat da va mat dat c6
thé gy ra nhitng hong héc trong doi tu’0’ng
cong trinh, ting luong xuat khi va nuGe vao
khong gian khai théac, gy bién d6i ché do
nuGe mat va nude ngam, ting murc do trugt
16 mai déc. Kich thuéde vung anh hu(mg cua
khai thac harn 10, dic diém bién dang, toc do
gla tang bién dang va thoi gian dich chuyén
cua khoi nguyen dat d4 va mat dat phu thudc
vao nhitng yéu t6 nhu chiéu day, goc ddc va
d0 sau khai thac via than; Kich thudc 10 cho,
trinh tu khai thac va tuong quan khdng gian
bién gl(n 16 chg trong mot via than va trong
tap via than; Dac di€ém céu tric dat da (cau
tao, pha huy kién tao, su bién ddi san trang
va tinh chat co li clia dat da); Phuong phap
diéu khién ap luc mo; Toc do tién guong
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10 cho va téc do tién theo phuong; Khi xay
dung bién gidi Vung anh hudng khai thac
ham 10 theo két qua quan trac thi lay nhung
gia tri bién dang mat dat sau day ((101 véi
khoang cach giita cac mdc quan tric trung
binh 15 - 20 m): d¢ nghiéng i =0,5.10-3, do
gian € =0,5.10-3.

Hinh 2. Vung anh huong cia tirng lo chy
trén mdt cit thing dirng.

a- Hwong vuong goc voi duwong phuwong
khi goéc déc bé hon ag; b - HwO’ng theo
duong phuong, c - Hu"ong vuong goc voi
dwong phwong khi goc déc 16m hon ag; 1
- Lop ddt phu; 2 - Tang da mézézoi; 3 - Pdt
da goc; Al - Vung anh huong cua lo cho;
A2 - Vung danh hwéng nguy hiém; A3 - Ving
nut né

Trong do og 1a goéc gidi han, duge xac
dinh theo [2] ¢6 nhitng loai goc bién gidi sau
day:

a. Trong viung dat phu (16p phu dé¢ tir va
dé tam, khong co cac via than) - 90, duogc
tinh 12 nhu nhau theo moi hudng va dugc st
dung khi dat phu day hon 5 m.

b. Trong tang mé€z6z0i ¢ nhirng khoang

sang cO tuodi paleozoi ¢6 cac goc gidgi han
sau: Bom; 60m; Yom ;

c. Trong dat da gbc, co cung tudi dia chit
v6i céac via than dugce khai thac c6 cac goc
gioi han sau: Po; 80, Y05 Boi.

Céc gbc bién glO’l duoc str dung dé xac
dinh bién gié1 vung anh hudng theo cac

phuong co ban trong bon dich chuyén nhu
sau:

+ Cac goc 60 va 6om xac dinh bién gidi
vung anh hudng 10 cho trén mit cit theo
hudng duo’ng phuong;

+ Cac goc Bo; PBom ; yo va yom xac dinh
bién glol theo hudng doc lan luot 1a doc
xubng va doc 1én trén mit cit vudng goc véi
duong phuong;

+ Goc Po1 xac dinh bién gidi Vung anh
huéng trong canh treo via than khi goc doc
via a 16n hon géc doc giéi han Og.

Cac gbc bién gioi khi khai thac mot via va
khai thac tap via than s€ khac nhau. Khi khai
thac tap via than thi géc bién gidi phu thudc
vao tu’orng quan bién gidi anh hu’(”mg khéng
glan cua cac via than khai thac, goc bién g101
c¢6 thé bé hon hoic 16n hon gia tri d6i véi
riéng tung 16 chg trong 1 via than.

Do lun cyc dai trén bé mat dat gy ra boi
tung 10 chg khai thac ¢ phia dudi dugce xac
dinh theo cong thtrc:

Nax =G0 - Mg -cOS-N;-N, , mm

Trong do:

qo - Hé s6 ltn cuc dai twong ddi (theo
[2]).

Céc dai lugng d¢ 1un cuc dai twong ddi(do
va dich chuyén ngang cuc dai ‘urong dbi ao
khi bi khai thac 1dp lan 1 va 2 ma khong c6
dich truot dat da tru via than xac dinh theo

Bang 1 [2].; A4 - Vung nirt né.

9o 2
0,7+0,25(H/H) 0,25

Ghi chu:

* Hj - Chiéu day tdp lop da bi khai thac
duoi lap lai theo du’ong thang noi diém lin
cuc dai voi diém giira 1o cho, ma tir do tinh
todn bién dang; H - Chiéu day toan bo tap
lop da theo hu’cmg dwong thang noi trén.

* Doz Vvoi cdc lo cho trén cung, qo = 0,7.

* Pé tinh todn do lin cwc dai tir cac 10
khai thac da qua thi do lin cuc dai tuong
doi qui=0,95.

mKT - Chiéu day khai thic dwoc cia via
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than (dd trir di phan ton that khai thac trong
lo cho).

o - Goc doc via tai cac khu vyc o chg
hodc do truc tzep trén mat cdt, do;

N1 va N> la gid tri duoc xdc dinh phu
thugc vao ty I¢ giita kich thuoc theo hu"ong
déc D; va kich thuée theo phuong D: cua lo
cho véi do sau khai thac H, bang cdch tra
Bang 2 [2].

Bang 2. Bang tra gia tri Ny va N2

=

D/H| — | 14]12]10]08]07]06(05]|04

1.6
N; |1,0{092]0.85]0.78]0.69]0,65]0,60]0,55[049

=0.3
0,43

Ghi chu: Nhiing gia tri trung glan trong
bang xac dinh bangphmmgphap noi suy.

Tu phan tong hop trén cho thay viée tinh
dich dong theo phuong phap giai tich thong
qua viéc don gian hoa so d6 tinh nhu Hinh
1, Hinh 2 ap dung tuong dbi phu hop cho céc
khu vue ¢6 mot 16p dat da dong nhat hoac
cac 16p dat d4 cé tinh chat co ly gan gidng
nhau. Tuy nhién khi diéu kién dia chat phic
tap nhu ving than Quang Ninh can sir dung
cac phuong phap hién dai hon nhu phuong
phap s6 cho phép mé phong day du cac
thong sb diéu kién dia chit cua cac 16p dat
da, phan 16p va via than.

II1. Phan tich dich (‘Iong khu vuc khao
sat bang phwong phap so

Do cac phuong phap tinh toan 1y thuyet
ap dung cho truong hop dat da dong nhat
dang huéng nén két qua tinh toan s€ khong
con phu hgp trong trudong hop dat d4 phan
lop nhu trong thuc t€ do vy viéc xay dung
cac md hinh s6 mo phong diéu kién dia chat
hién truong s€ cho ra nhiing nhan dinh 1o
rang hon vé chuyén dich cta nén trong diéu
kién thyc té.

Str dung phuong phap Phan to hitu han
(PTHH) thong qua phan mem Phase 2 véi
mo hinh nhu trong thyc té .mo phong day
du déc tinh cua via, dat da nén; Be danh gia
trong s6 anh hudng cua cac blen s6, da su
dung phuong phap phan tich thong ké va a6
thi (phan mém R) xac dinh bleu d6 tuong
quan va phwong trinh cta cac bién doc lap.
Co s6 dir liéu dugc lay tr Bang 3.16, phan
tich dir li¢u dé xac dinh mbi tuong quan glua
da cat két voi mo dun dan hoi ciia nd xac

dinh dugc phuong trinh:

Rocscience -RS2- Phase? 1a chuong trinh
dugc xady dung trén co s6 phuong phap phan
tir hitu han dé phan tich ¢ ung suatva blen dang
cho céac duong 16 trong mo6 va bo dbc duoc
thi cong trong khoi dat hodc da. Rocscience
-RS2- Phase2 c6 thé mo hinh nhleu loai dat
da khac nhau theo theo tiéu chuan bén Mohr
- Coulomb hoac Hoek - Brown. Ngoai ra,
chuong trinh ciing c¢6 kha nang mo6 hinh céc
hé khe nut trong khoi da nhu cac hé khe nut
tu nhién hodc cac h¢ khe nut do qua trinh thi
cong tao ra. Rocscience -RS2- Phase2 cho
phép md hinh nhleu loai két cau chong khac
nhau cho kh01 dat hodc da nhu céc loai két
céu chong bang neo, két cau chong dang vo
nhu bé tong phun bé tong lién khoi, Kkhung
chong thép... va co thé két hop nhiéu loai
két cau chong khac nhau cho cting mot cong
trinh.

I1.1. Dz li¢u ddu vao ciia mé hinh dia co

bé tinh toan, xay dyng m6 hinh dla co
hodc thiét ké cac cong trinh ngam va cong
tac khai thac mo, can thlet phai c6 cac chi
ti€u tinh chat co 1y cho khdi da. Trong thuc
té, co rat nhleu phuong phéap dé xac dinh céac
ch1 tiéu do, dién hinh nhu phuong phap phan
loai kh01 da theo RMR, phuong phap hé so
giam bén do cdu tric khdi da cua Nga va
phuong phap tinh theo tiéu chuan bén cua
Hoek-Brown cho da hodc khdi da co tinh
dén cac chi so GSI (Geological Strength
Index - chi s do bén dia chét), chi sé6 D
(Dlsturbance due to blast damage - pha hoai
do n6 min).

Hién nay, c6 nhiéu biéu thirc xac dinh
cac chi tiéu co hoc nhu: m6 dun bién dang,
d6 bén nén, do bén kéo cung nhu goc ma
sat, lyc dinh két da dugc xac dinh co lién
quan t6i cac chi s6 RMR, GSI va D. Do céc
phuong phap xac dinh dya theo cac ti€u chi
khéc nhau, vi vay can thiét phai phan tich, so
sanh dé c6 thé lya chon phuong phap “hop
ly”, cling nhu phat trién Gmg dung phuong
phap trong dleu kién Viét Nam. K&t qua thi
nghiém cac mau da bang phuong phap nén
don tryc tai ving bé than Quang Ninh duoc
ghi 6 Bang 2 [1].

Trong bai bao nay, nhom tac gid nghién
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ctru khu vyc khai thac ham 16 phan mao ron
mo Subi Lai (giai doan I), theo ho so thiét
ké k¥ thuat diéu chinh Dy 4n dugc Tap doan
Cong nghi€p Than - Khoang san Viét Nam
phé duyét ngay 28/7/2020. Dy an Sudi Lai
GPI khai thac tang tir LV/-160, gdm céc via
than 13, via 12, via 11, via 10, via 9, via 8, via
7 va via 6. Trong doé cac 1o cho thudc via 13,
12, 11 va 10 c6 kha nang gy anh hudng den
cac cong trinh thudc mit bang xay dung giai
doan II. Trong pham vi nghién curu cia bai
bdo, nhom tac gia lya chon tinh todn cho mot
s6 10 cho cu thé nhu Bang 3, cac thong sO dat
da dé mo phong sau khi su dung phan mém
Roclab thé hién trong Bang 4 va Bang 5

Bing 3. Thong s6 ky thuit cac 16 chg phuc
vu tinh toan dich dong

Chiéu| Goc [Chicu D6 <4 Kich
day | dée | day lfhs"’.‘“ thuoe | Kich
o via via via ’a ! theo | thuoc
Tén via, . | thac X
X trung | trung | khai huong| theo
16 cho . . .| trung %
binh | binh | thac binh doc |phuong
(m13),|(ars), |(mxr), (H), m (D1), (D), m
mm [ dd | mm ’ m
Via 13
1-13-4 [3.500] 45 ]2.905] 100 | 110 { 200
1-13-7 [3.500] 50 |2.905] 150 | 110 150
Via 12
1-12-2  [5.000| 50 |4.150] 150 | 100 100
1-12-1 [4.450] 30 ]3.665] 150 | 120 | 250

Bang 4. Dir li¢u dau vao cia phan mém

RocData
Pobeén| Chiso [Chisopha| .
N . . ;| Héangso
Loai da| nén o, | bén dia [hoai dond| . ... .
TT| . ' vat liéu mj
MPa |chat GSI| min D
1 |Catket| 114 45 0,8 17
2 |Botket| 42 37 0,8 7
3| Sétkét| 31 11 0.8
4 | Than 17,1 8 0,8 4

I11.2. Thanh lap mo hinh so nghién ciru
anh huong cua khai thac ham 1o dén dich
dong, bién dang bé mdt

M4 hinh duoc xay dung v6i chiéu rong va
chiéu cao lan luot 13 100m x 100m voi cac
thong sb cua cac l6p dat da cua Via 12 va
Via 13 cua Dy an Sudi Lai GPI nhu Hinh 3
v6i 3 chiéu day khac nhau 1a 3,5m; 5,0m va
8,0m. Cac giai doan mo phong dugc thé hién
trén Bang 6.

Bang 5. Két qua tinh mé dun dan hoi E theo
tiéu chuan Hoek-Brown
Chi s6 [Hang
pha hoai 50 vat
dond | liéu
minD | mj
0,8
0,8
0,8
0,8

Chi 56
bép dia
chat GSI

Mo dun
dan hoi
E, MPa

D6 bén
nén o,
MPa

T Loai da

Catkét] 114 45
Bot két| 42 37
Sétket| 31 11

Than | 17,1 8

-1

2115
691,36
244,03

93,01

b —
=

Bang 6. Cac giai doan mo phong
Giai doan
mo phing

Giai doan 1

Noi dung

Xay dyng dicu ki¢n bién, truong tmg
suat ban dau.

Giam modul cna khéi da khu vue
khai thac

Chay mo hinh véi mo hinh vét liéu
ciia than/dét d4

Phan tich danh gia két qua mé hinh

Giai doan 2

Giai doan 3

Giai doan 4

Hinh 3. M6 hinh s6 nghten cvru anh
huong cia chteu day va géc doc ciia via
dén dich dong bé mdt véi 1o cho ¢ dj siu

-50/-100m

IV. Phén tich két qua mo hinh

bé danh gia trong s6 anh huong cta céac
blen s6, da sur dung phuong phéap phan tich
thong ké va do thi (phan mém R) xac dinh
biéu do tuong quan va phu’orng trinh cua
cac bién doc lap. Két qua mo hinh cho thay
phan lorp ¢6 anh hudng lon dén sy chuyen
dich cua dat da ph1a trén 10 chg, va chuyen vi
la khong d6i xtng, chuyén vi 16n nhét phia
trén noc 10 chg.

V. Ket ludn

Két qua nghlen ctru trén day cho phép rut
ra mot sO ket luén sau day:

- Trén thé gidi c6 nhiéu mo hinh dia co
phén tich, dy bao dich chuyen va bién dang
bé mit dat, phat trién ¢ cac dang khac nhau.
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Hinh 2. Két quad chuyén vi thtfng dirng,
chuyen vi ndm ngang, vung bién dang va
hé sé bén ciia mé hinh so nghten ciru anh

huwong cua chteu day va goc doc ciia via

dén dich dong bé mdt

Két qua tong hop va phén tich cho thay,
cac mo hinh d€u c6 nhiing ton tai, han ché
nhit dinh va thuong mang tinh dla phuong,
lién quan t6i sy bieén do6i cac diéu kién dia
chét cy thé cua ting khu vuc, timg nuge, Cac
mo hinh dia co st dung phuong phap sé cho
két qua nghlen cuu ¢o tinh dinh lugng. DO
chinh xac cia cac két qua ngh1en cuu trén
md hinh tuy thugc vao nhiéu yeu t6, trong
d6, yéu to thi nghi¢ém do bén nén mot truc 1a
quan trong nhat.

- Str dung m6 hinh dia co vé6i didu kién
bién la d¢ lan cyc dai (duoc xac dinh tu két
qua bao céo dia chat ¢ bé than Quang N1nh)
dd cho phép du bao dich chuyén va bién
dang bé mit dat..
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r L4 ? oA r
Cac loi ich cua viéc ap dung BIM
>>ThS. Pinh Nguyén Phu, KS. Tran Tién Hué,
Cong ty CP Tu van dau tu va cong nghi¢p mo - Vinacomin

Tém tat: Cac phan mém thiét ke vé1 su tro giup cua may tinh (CAD) truyen thong da phuc
vu déc luc trong cong tac tu van thiét ké cac du an dau tu voi1 cac san pham chu yeu la céac
ban v& 2D. Cong ngh¢ BIM duoc coi l1a su phat trién mang tinh tién héa ciia qua trinh str
dung cong cu CAD ma viéc ap dung BIM la giai phap chuyén doi s6 dugc khuyén khich 4 ap
dung theo quy dinh cua céc co quan quan ly. Bai bao phan tich so bg vé cong cu thiét ké véi
sy trg giup cua may tinh (CAD) truyén thong, chitc ndng va vai tro cua viéc st dung cong
nghe BIM trong cong tac thlet ke su khac biét glua CAD va cong nghe BIM. Nhu cau trién
khai toan dién cong nghé s6 dé giai quyet nhiéu véan dé khac nhau vé san xudt vat liéu xay
du'ng, thiét ké xdy dung va thuec t€ thi cong xdy dung cho thay su can thiét cua viéc ap dung
cong nghe BIM thay thé, bd sung cho cong cu CAD. Va trén hét, viéc luan giai sy can thiet
cua viéc ap dung cong nghe BIM dua trén nhung loi ich cua cac bén lién quan dén du 4n
(chu dau tu; don vi tu van thiét ké; don vi quan ly du 4n; nha thiu thi cong; co quan quan ly
nha nudc; don vi van hanh du an. ) duoc dua ra trong bal bao.

Abstract: Traditional computer-aided design (CAD) software has effectively served in
the design consultancy of investment projects with products mainly being 2D drawings.
BIM technology is considered an evolutionary development of the process of using CAD
tools, and the application of BIM is a digital transformation solution that is encouraged
to be applied according to regulations of management agencies. The article provides a
preliminary analysis of traditional computer-aided design (CAD) tools, the functions and
roles of using BIM technology in designing, and the differences between CAD and BIM
technology. The need to comprehensively deploy digital technology to solve various problems
in the production of construction materials, design process and construction practice shows
the necessity of applying BIM technology to replace and supplement CAD tools. And above
all, the explanation of the necessity of applying BIM technology based on the benefits of
the parties involved in the project (investor; design consultant; project management unit;
construction contractor, state management agency, project operator) is given in the article.

1. Mé diu

Mot trong nhig sy kigén quan trong
nhit cua thé ky 20 trong lich s nhan loai
da dién ra, anh hudng dang ké dén moi linh
vuc hoat dong ctia con nguoi 1a sy ra doi cua
may tinh di¢n tir. Va sy ra do1 cua may tinh
khong bo qua mdt linh vyc ky thuét 1a thiét
ké kién truc - xay dung voi nhiéu hé thong tu
dong hoa thiét ké duoc tao ra dya trén may
tinh va thiét bj van phong duoc goi la CAD
(Computer Aided Design - thiét ké c6 su hd
trg cua may tinh).

Céc hé thong CAD cho phep t6i da hoa
hiéu qua va nang suit cia cac k¥ su thong
qua viéc ty dong hoa hoan toan qua trinh
thiét ke va chuan bi san xuét tiép theo. Cac
hé thong CAD nay c6 thé dugc chia thanh ba
phan khuc:

Hé thong day di 1a hé thoéng tu dong

hoa day du tinh ning cho thiét ke ky thuat
va chuan bi cong nghé san xuat, dung cho
viéc v€, md hinh hinh hoc hai chleu va ba
chiéu, mé hinh khéi va bé mit (bao gom md
hinh hoéa cac be mat phuc tap), thiét ke tung
phan tir va thiét ke v6i lién két tham sO phirc
tap. Chiing bao gdm cac hé thong con tich
hop dé phan tich k¥ thuat, chuan bi chuong
trinh cho may CNC va nhiéu cong cu phat
trién chuyen dung khac. Vi su trg giup cua
chung, ngudi ta c6 thé tao ra nhung cum lap
rap rat phuc tap va 16n bao gom hang chuc
nghin b phén. Ngoal ra, chung duogc tich
hop véi hé thong quan 1y dit lidu k§ thuét co
thé bao phu toan b doanh nghiép, bao gom
ca nha cung cap va ddi tac, dong thoi ho tro
cong viéc vai dit lidu dén tir cac hé thong
CAD khac. .
H¢ thong loai vira 1a nhitng san pham
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manh mé va glau tinh nang, chira nhiéu thanh
phan clia cac san pham hang néng, ngoai trur
cac cong cu mo hinh hoa bé mat phirc tap, hé
thong phan tich ky thuat tich hop, chuan bi
san xudt va cac ing dung chuyén biét.

He¢ thong logi nhe - dugc thiét ké dé ve
cung nhu d€ tao mo hinh hinh hgc hai chiéu
va ba chleu Chung khong bao gdm cac Gmg
dung b sung va khong co cong cuquan ly dir
li¢u k¥ thuét tich hop. Phan mém AutoCAD
duoc sir dung phd blen trong cong tac thiét
ké thudc phan khiic phan mém CAD loai nhe
nay.

Nhi¢m vy chinh cia CAD 1a ty dong hoa
qua trinh thiét ké va két qua la mot dy an
hoan thién, trén co s& d6 sé tién hanh xa
dyng cac cong trinh. Tuy nhién, vigc thict
ké bang h¢ thong CAD truyen thong doi hoi
phai gidi quyéet mot sO van dé sau:

1. Khong ¢6 khong gian thong tin duy
nhit chira khéi luong thong tin toan di¢n veé
du an xay dung trén thyc te, thong tin la cac
mang dir liéu roi rac vé dy 4n ¢ dang c6 céu
trac yéu va ket nbi kém.

2. Do thiéu mot khong gian thong tin duy
nhat va mic du c6 cac dinh dang truyen d
li€u m¢, viée trao d6i dir liéu giita cac hé
thong CAD, nhom thiét ké va nhirng ngu’ol
tham gia khac trong qua trinh thiét ké va van
hanh ¢ ca mot giai doan trong vong doi cua
cong trinh va ¢ cac g1a1 doan khac nhau do
su phéi hop yéu kém glua cac dinh dang va
giao thirc duoc cac nha san xuat phan mém
khac nhau str dung 1a rat khé khan.

3. Cac du an dugc tao bang CAD phan
anh cong trinh trong mot khodng thoi gian
dugc xac dinh nghiém ngdt ¢ trang thai ¢o
dinh, thuong la da hoan thanh. Viéc diéu
chinh mét dy an ¢6 thé doi hoi chi phi nhan

cong dang ke

Trong bdi canh d6, cong nghé BIM (Lap
mo hinh thong tin cong trinh) ndi 1én nhu
mdt sy phat trién mang tinh ti€n hoa cta qua
trinh su dung thiet ké tu dong CAD, trong
khuon khd ma thong tin vé cong trinh khong
chi dugc tao ra va/hoac chuyen giao cho céac
bén quan tdm khac ma con duoc tich iy,
luu trir va xu ly trong mot cu trac duy nhat,
dugc két ndi véi nhau - mo hinh thong tin

xay dung trong sudt toan bo vong doi, bao
gdm ca & giai doan cong viée tién thiét ké -
do d6 hinh thanh m¢t khong gian thong tin
duy nhit ¢ khdi lu:ong thong tin day du ¢
moi giai doan thiét ké xay dung.

2. Co sé ap dung cong nghé BIM

2.1 Dinh nghla vé BIM

Hién nay c6 nhleu dinh nghia vé BIM
khac nhau trén thé gidi. Tuy nhién BIM ¢6
thé hiéu 1a “viéc sir dung cac tién bo ctia cong
nghe thong tin dé s6 hoa cac thong tin cua
cong trinh thong qua mo hinh khong gian ba
chiéu (3D) nham hd trg qua trinh thiét ké, thi
cong, quan ly van hanh cong trinh”.

Tiéu chuan ISO 19650-1:2018 dua ra
dinh nghia:

- “BIM 1a vi€c sir dung dang hién thi sb
cua cong trinh xay dung dé hd tro cong tac
thiét ké, thi cong va quan 1y van hanh thong
qua tao dung can ct dang tin cdy cho vigc ra
quyét dinh”.

- Pinh nghia BIM trong Tiéu chuan BIM
Quoc g1a Hoa Ky: “Mot dac trung ky thuat
s0 bao gdm cac dac tinh vat ly va chirc nang
cua mot dy an ma céc thong tin dugc chia sé
cua du an do tao thanh mot nén tang dang
tin cay cho vi¢c ra céc quyet dinh trong suot
Vong doi cua nd; dugc xac dinh tu khi thiét
ké ¥ tuong dén khi pha d& dy 4n”

- Pinh nghia cua Hi¢p hdi cac nha thau
My (AGC):“Mo hinh thong tin cong trinh
(BIM) la qué trinh tao va quan l}'l mo hinh
thong tin cong trinh thong qua viéc st dung
thong tin thiét ké ba chiéu, thong minh”.

- Uy ban thic ddy BIM ciia New Zealand
dua ra dinh nghia sau: “BIM la mgt quy trinh
phbi hop, dugc hd tro bang cong nghe qua
do lam gia tang loiich thong qua viéc chia s¢
thong tin ¢6 cau trac cho cac cong trinh toa
nha va co so ha tang”.

Céc dinh nghia trén déu co diém chung la
BIM s¢€ ap dung theo toan bo céc g1a1 doan
trong vong doi cua dy an, tur thiét ké y tuong
cho dén khi pha d& cong trinh.

Tom lai, M6 hinh héa Thong tin Cong
trinh (Building Information Modeling, BIM)
la: Qua trinh tao lﬁp, quén ly va str dung céc
mod hinh thong tin cong trinh de trao do6i gitra
cac bén trong qua trinh thiét ké va l1én ké
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hoach, t6i uu hoa cic cong tac thi cong xay
dung.

2.2. L§ trinh dp dung cong nghé BIM
trong hoat dong xdy du’ng

Nhu da ndi ¢ trén, co thé coi BIM la su
phat trién mang tinh tién hoa cua qua trinh
su dung thiét ké tw dong CAD, tuy nhién,
vigc trién khai ap dung BIM khong don gian,
can c6 thoi gian. Chinh vi vy, Quyét dinh
s6 258/QD-TTg ngay 17 thang 3 nam 2023
cua Thu tudng Chinh phu phé duyét Lo trinh
ap dung Mo hinh thong tin cong trinh (BIM)
trong hoat dong xay dung Lo trinh 4p dung
mo hinh théng tin cong trinh (BIM) trong
hoat dong xﬁy dung ap dung doi véi cac du
an su dung von dau tu cong, v6n nha nuéde
ngoal dau tu cong, du tu theo phuO’ng thirc
doi tac cong tu, du an sir dung von khac nhu
dudi day:

a) Giai doan 1: ttrndm 2023 ap dung BIM
bat budc ddi véi cac cong tr1nh cap I, cap dac
bi€t cua cac dy an dau tu xay dung moi su
dung vbn dau tu cong, v6n nha nudc ngoai
dau tu cong va dau tu theo phuong thire doi
tac cong tu bat dau thuc hién cac cong viée
chuan bi dy an.

b) Giai doan 2: tr ndm 2025, ap dung
BIM bit budc ddi véi cac cong trlnh cap II
tr¢ [én cua cac du an dau tur xay dung moi st
dung vbn dau tu cong, von nha nudc ngoai
dau tu cong va dau tu theo phuong thire doi
tac cong tu bat dau thue hién cac cong viée
chuan bi du an.

¢) i véi cac dy an, cong trinh xay dyung
bét budc .ap dung BIM, tp tin BIM la mot
thanh phan trong ho so thiét ké xay dung, hd
so hoan thanh cong trinh. Chu dau tu hodc
don vi chuén bj dau tu co trach nhi¢ém cung
cap tép tin BIM cung voi loai hé so khac
theo quy dinh khi thdm dinh bao cdo nghién
ctru kha thi, tham dinh thiét ké xay dung
trién khai sau thiét ké co so, xin cap phép
xay dyng va nghlem thu cong trinh.

d) D061 vai cac cong trinh thude dy én dau
tu xay dung méi sir dung v6n khac, Chu dau
tu cung cap tép tin BIM khi thyc hlen tham
dinh bao cdo nghién ctru kha thi, thiét ké xay
dung trién khai sau thiét ké co so, xin cip
phép xay dung, nghiém thu cong trinh theo

10 trinh sau: cong trinh cap I, cAp dac biét tir
nam 2024; tir nam 2026, bd sung thém cong
trinh cap II.

d) Noi dung 4p dung va mue d6 chi t1et
ctia md hinh BIM do chu dau tu du an quyét
dinh. )

e) Tu nam 2023, d6i vdi cong trinh ap
dung BIM, co quan quan ly nha nudc su
dung mo h1nh BIM dé hd tro trong qué trinh
tham dinh bdo cdo nghién ctru kha thi, tham
dinh thlet ké xay dung trién khai sau thlet ké
co s, cip phép xay dung, kiém tra cong tac
nghiém thu.

g) Chu dau tu cac du an ap dung BIM
theo 19 trinh quy dinh ¢6 trach nhi¢m t6 chire
cap nhat mo hinh BIM dé phuc vu qua trinh
quan ly, van hanh va bao tri cong trinh.

h) Khuyén khich cic doanh nghiép ap
dung mo6 hinh thong tin cOng trinh trong hoat
dong xay dung sdm hon thoi gian quy dinh
trong 19 trinh.

Du céc du an dau tu nganh than, khoang
san c6 thé chua yeu cau ap dung ngay cong
ngh¢ BIM nhung dp dung cong ngh¢ BIM
chinh 1a thyc hién chuyén dbi sb trong linh
vue xay du‘ng co ban. Ap dung cong nghé
BIM d6i v6i du an nganh than, khoang san
mang lai nhung lgi ich trong suot Vong doi
cua du an cac chu thé cua du an va cac bén
lién quan: chu dau tu; don vi tur van thiét ké;
don vi quan 1y dy an; nha thau thi cong; co
quan quan ly nha nu¢e; don vi van hanh dy
an. Céc loi ich nay du(yc xac dinh cy thé nhu
dudi day.

3. Logiich caa ap dung cong ngh¢ BIM

Dac diém ctia BIM 1a md hinh tong hO’p
toan dién céc thong tin cong trinh, dugc so
hoa va trinh bay qua, hinh anh 3 chiéu da
ludng dir liéu, cung cap cho nguoi dung cai
nhin tryc quan va cho kha nang tu duy gan
v6i suy nghi ty nhién nhat cia con nguoi,
BIM cho phép mé hinh héa cong trinh dé
phan anh chinh xac cdu tao cung cac thudce
tinh ctia cong trinh trén thyc t€ s€ duoc hinh
thanh trong tuong lai. Bang cach nay, céac
d6i tac tham gia du an c6 thé xem xét trudc
va danh gia hi¢u qua cia no6 trudce khi thyuc
hién, kiém soat dugc céc xung dot, do chinh
xé4c cua ban thiét ké, giai quyét dugc cac van
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dé lién quan ngay o g1a1 doan dau cua dy an,
dat duoc két qua tiét kiém dang ké vé mit
thoi gian, chi ph1 va nang lugng.

Su hop tac giira tat ca cac thanh vién nhom
dy an dugce xem la mot trong nhiing 1oi ich
16n nhat ciia BIM. Viéc hién thi truc quan
mo hinh 3D (m6 hinh da b mon) khong chi
la cong cu tuyet voi dé thao luan, 1am rd va
giai quyet van dé, ma con c6 thé thic day
tinh than lam viéc nhém trong du an.

Ung dung BIM trong céc dy 4n dau tu
xay dung mang lai nhiéu loi ich cho tat ca
cac bén tham gia. Cac loi ich cu thé s& duoc
trinh bay rd hon trong cac phan duéi day.

3.1. Déi véi Chu diu tw

BIM cung cap c4i nhin tryc quan hd trg
rat t6t trong qué trinh Iya chon phuong an
dau tu, phuong an thlet ké, xéac dinh ké hoach
von phu hop véi ké hoach trién khai; glup
chu dau tu dé dang trong viéc xem xét va ra
quyet dinh thong qua cac thong tin dugc tich
hop san trong mo hinh.

Viéc 4p dung BIM gitp giam thiéu thoi
gian ngung cho xur Iy xung dot ngoal ¥ mudn
(xuat phat tir 161 thiet ké hoic tir viéc khong
phu hop gitra thlet ké va thi cong) va qua d6
cling gop phan tiét kiém chi phi cho du an.

Co s¢ dir lidu thong tin BIM sur dung rat
hiéu qua trong vi¢c xay dung bao cdo van
hanh, phan tich va bdo cdo vi¢c st dung
khong gian, toi uu hoa chi phi van hanh.

Céac lgi ich nay thé hién ¢ cac diéu sau:

- Thiét ke tot hon va thi cong hi¢u qua
hon: Do tit ca cac cu kién duwoc mo hinh
trong moi truong ao trudc khi thi cong truc
tiép ngoai cong truong, cac xung dot ludn
dugce giai quyét trude khi bét dau thi cong
boi quy trinh ph01 hop 3D. Ngoai ra, mo
hinh BIM c¢6 thé dugc cap nhat dé trg thanh
ho so hoan cong dé quan 1y cong trinh trong
toan bd Vong doi cua no;

- Céc dy an dugc thyc hién ding tién do
va khong ddi vbn: Két hop véi BIM, cac tai
lidu thlet ké s& hoan thién va dé hleu hon,
glam thiéu cac 16i va thiéu sot, glam thleu
cac thay d6i trong qua trinh thi cong, giam
yeu cau thong tin (RFI) va stra doi, tir do
giup cac du an dugc hoan thanh dung tién
d6 va khong bi doi von;

- Néng cao chat luong thi cong Su hop
tac gnra cac bd mon glup giam thiéu vigc
thi cong lai. Céc vat li¢u xay dung duoc sap
dat ¢ vi tri dugc chi dinh ngay tir dau, thay
vi phal di chuyén xung quanh dé tranh xung
dot voi vi tri dat cac vat liu khac;

- Ban v€ hoan cong thong minh: M6 hinh
duoc st dung dé xay dung du an co thé tré
thanh mo hinh dugc st dung trong qua trinh
van hanh va bdo tri cong trinh sau khi dua
vao hoat dong,

- Cac yeu cau thong tin it bi cham tré hon:
Hau hét cac xung doi duge xur ly trong giai
doan phdi hop thiét ké. Xung dot gnra vat
li€u/bd phan lap rap/thiét bi dugc giam dang
ké;

- Tang tinh minh bach: Piéu nay cling ¢co
nghia la s€ it rui ro hon 601 voi chu dau tu.

3.2. Déi véi tw vin thiét ké

Vi€c sua chira cac 101 trong khi thi cong
s& rat ton kém va c6 thé khién bén thiét ké
phai chiu trach nhiém phap 1y, cling nhu gy
anh hu:ong to1 hinh anh cong ty va cac moi
quan h¢ voi khach hang.

Ban chit hop tac ctia BIM cho phép céc
thanh vién trong nhém dy an chia sé thong
tin chi tiét vé cong viéc cua ho. Tu d6 lam
g1arn sai sot va loai bd cac xung dot gy ra
do céc ban vé khong trung khop, cac ban vé
thiét ké s& day du va dé hiéu hon, giup tiét
kiém thoi gian va tién bac.

Céc loi ich chinh cia BIM voi tu van
thiét ké bao gom.

- Phan tich cac lya chon: Cac lya chon
khac nhau (hoan thién, thiét bji va b cuc)
c6 thé dugc phan tich nhanh chéng trén mo
hinh BIM, qua d6 giup dua ra quyét dinh
nhanh va ch1nh xac hon;

- Nang cao do tin cay ve chat luong G1up
kiém tra tinh chinh xéac va nhat quan cua cac
mo hinh thiét ké trong sudt qua trinh thiét
ké;

- Kha nang xac nhian mo6 hinh dam bao
cac yeu cau ky thuat: c6 thé dam bao sy tuan
thu va phu hop ctia mo hinh d6i véi cac yéu
cau cta dy an;

- Xem xét tryc quan: Mo hinh cho phép
hién thi va phén tich tot hon - d6 1a m6 hinh
chinh xac vé nhirng gi s€ dugc xay dung;
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- Kha ning phan tich thiét ké va hiéu suat
cua toa nha truge khi nd duge xay dung. -
Tao thuén lgi cho viéc thu ét trinh, danh gia,
lwa chon giai phap thiét ké: Vai viéc

cong trinh dugc md phdng qua hinh anh
mo hinh 3 chiéu tryc quan;

- Viéc ap duyng BIM gop phan ting nang
suat chat luong thlet ké, thuan loi trong viéc
diéu chinh thiét ké va han ché dugc sal sot
trong qua trinh thye hién: Do ¢6 sy phdi hop
dong thoi cua cac bd mon, cac thong tin dugce
hlen thi tryc quan nén viée dung BIM s¢€ tang
chat luong thlet ké, giam dang ké méu thuan
gnra thiét ké tai van phong va trlen khai thi
cong ngoai hién truong. Cac thiét ké thuc
hién thong qua BIM khi ¢6 diéu chinh o bd
phan thiét ké nay, thi thong tin thay doi s€
hién thi trén d6i tuong d6 ¢ bo phan thlet ké
khac, qua d6 viéc diéu chinh thiét ké dugc
thuc hién nhanh chéng;

- Cong tac do boc khdi lugng va lap du
toan chi phi ctia cong trinh dugc thuc hi¢n
mot cach nhanh chéng va chinh xéc: Viéc
su dung mo hinh thong tin cong trinh ¢ dinh
dang 3D, kem theo d¢ la tich hgp phan mem
do boc khdi lwong nén viée do boc khdi
lugng cong trinh duoc thue hién mot cach
tu dong Véi co so dir lidu vé g1a phu hop,
vigc xéac dinh chi phi xay dung cong trinh s¢&
duogc rat ngan dang ké. Tién ich nay dac biét
coy nghla trong giai doan thiét ké cua du an,
khi cac thiet ké thu’ong xuyén thay doi, chu
dau tu rat can cac thong tin mot cach nhanh
chong dé kip thoi dua ra quyét dinh Iya chon
phuong én;

- Thuan lgi trong vi¢c phan tich mac do
st dung nang lugng cua cac phuong an thiét
ké, ‘qua cac cong cu ho trg, gép phan huong
thlet ké bén viing véi moi truong: Viée cac
thong tin tich hop trong BIM, cho phep cac
nha thiét ké tinh toan duoc nhu cau str dung
nang luong ctia phuong an thiét ké thong
qua cac cong cuy tich hop qua do st dung
cac tiéu chuan thiét ké xanh nhu LEED hay
LOTUS d¢ danh gia tinh ben viing cua cong
trinh, Ttr d6 ¢c6 thé thay do6i phu’orng an thiét
ké néu can thiét, tiét kiém thoi gian va chi
phi cho du an;

- Viéc tng dung quy trinh BIM trong céc

doanh nghiép tu van thiét ké nudc ta hién
nay cling s€ tung budc tao tdc phong lam
viéc theo nhom, xay dung mdi truong lam
viéc chuyen nghlep theo hudng hién dai, hoi
nhap véi thé gioi;

- Viéce sir dung dit liéu, luu trit va trao d6i
dua trén cong nghe dién toan dam may gitp
cac nhom lam vigéc khac nhau vé dia diém
ph01 hop véi nhau dé thiét ké, chuyén giao
san pham va luu trir thudn tién hon.

3.3. Doi véi don vi quan ly dw dan

4 loi ich chinh ma vi¢c ap dung BIM
mang lai cho don vi quan ly du an:

- BIM cung cap cong cu cong nghe tién
tién dé lén ke hoach toan dién va ning cao
kha niang diéu hanh, quan 1y trong toan bo
vong doi dy an;

- BIM cung cap cho ban quan ly dy 4n
mot md hinh tryc quan, cung véi cac yeu
t6 tich hop nhu tién do thi cong, biéu do
nhan cong, biéu dd phat trién gia thanh cong
trinh... gitip cho ban quan ly thyc hién cong
viéc mot cach dé dang va cé su chuan bi tot
vé huy dong nguon von, theo doi ké hoach
nhan lyc hay cac ké hoach t6 chtrc thi cong
ngoal cong trudong, kiém soat chi phi trong
qué trinh thyc hién;

- BIM la co s¢ de Ban quan 1y dy an diéu
phdi viéc ph01 hop thuc hién du an gnra cac
nha thau va cac don vi lién ‘quan; gitp xu 1y
va luong trude cac tinh hudng cé thé xay ra
tai cong truong;

- Viéc ung dung BIM thong qua viée tiéu
chuin hoa tat ca cac cong doan thyc hién,
cach thirc chuyén glao dir ligu.. . bang cac
huong dan, quy dinh, cac file mau. Trong do,
céc quy trinh dugc kiém soat xuyén sudt nhd
g dung cac tién bod cong nghé thong tin,
phan mém. Nho Vay ma cac Ban quan ly du
an s€ theo doi, gidm st viéc thyc hién thiét
ké, thi cong thuan lgi hon, chinh xac hon,
gitip giam thiéu lang phi va ting hiéu qua thi
cong xdy dung.

3.4. Poi véi nha thau thi cong

Cac cong cu phdi hop da bo mén trén
BIM c¢6 the kiém tra xung dot gitta cac hé
thong cu thé (vi du, h¢ thong duong 6ng va
ket cau). Vigc kiém tra 6 thé dugce thyc hién
& bat ky mure do chi tiét nao va thong qua bat
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ky h¢ thong va bd mon nao.

Boi vi trong qud trinh thiét ke da thue
hién phdi hop da bd mon, nha thau co thé
nhan dugc mo hinh v6i do tin c@y cao hon,
phu hop véi diéu kién thyc t€ va cac 16i
thiét ké dugc han ché t6i muc thip nhat tur
do giam thiéu viéc pha1 thi cong lai. Didu
nay cling ddng nghia véi viéc giam thoi gian
phai dung thi cong, nang cao nang suét lao
dong, g1am thoi gian nhan r6i.

M0t s0 loi ich chinh ciia BIM d6i v6i nha
thau thi cong co thé dugc ké ra duéi day, bao
gom:

- Hién thi truc quan thiét ké (3D): Théng
tin dugc thé hién de dang thong qua mo hinh
3D; m6 hinh c6 thé dugc diéu khién, phong
to va sap xep/ loc ddi tuong. Ngoa1 ra, bat
ctr khi nao cén thong tin, nha thau co thé tra
ctru tryc tiép trén mo hinh, ma khong con
bi gi¢i han boi cac ban vé 2D bang g1ay ma
cac don vi thiét ké cung cap. M6 hinh ¢6 the
cung cip vo han cic goc nhin, cac mit cat
khéc nhau;

- Phéan tlch tinh hudng: M6 hinh cho phep
can nhic cac tuy chon va xem trudc cac
trinh ty thi cong khac nhau; qua dé danh gia
nhanh chong va hinh dung dugc cac gia tri
ky thudt cua cac tl‘ly chon do;

- P6i v6i thi cong ngoai cong truong Khi
mo hinh dugc cép nhét, dir liu co thé duoc
gln tryc tiép toi don vi thi cong, cho phep
viéc ché tao dién ra nhanh hon. Sir dung mo
hinh BIM giup céc nha thau xay lap han che
sal sot trong viéc trién khai ban vé thiét ké
dén t6 chirc thuc hién;

- M0 hinh thong tin cong trinh cung dugc
sir dung 1am co so dé nha thau xdy dung
phuong an thi cong, bd tri nguon luc, phoi
hop cong viéc trong cac giai doan thi cong
khac nhau nham toi uu héa vigc st dung
ngudn luc cua Nha thau, ting nang suat lao
dong, tiét kiém chi phi va rit ngan thoi gian
thi cong;

- Viéc 4p dung BIM giup nha thiu phat
hién va luong trude cac kho khan trong qua
trinh thi cOng ngay tir giai doan ti€p can hd
so thiét ké dé dua ra phuong an thuc hi¢n
cho phu hop Piéu nay dac biét can thiét dbi
v6i cac du 4n c6 diéu kién thi cong kho khan

hodc yéu cau k¥ thuat cao. Dya vao tinh truc
quan ctia m6 hinh BIM va cac thong tin tich
hop day du, nén nhung ‘xung dot” gitra cac
két cau hodc gilta cac bd phan cong trinh
dugc hién thi r5 trén mo hinh, tir d6 cac ky
su de ra dugc phuong 4n phu hop dé giai
quyét nhimg “xung dot” do;

- M6 hinh thong tin cong trinh c6 thé
dugce dung nén tang cho cac cau kién che tao
san. Giai phap nay da dugc s dung rat thanh
cong cho céc ciu kién bé tong che tao san,
cac 16 mo cira va ché tao san cac tam kinh.
No cho phep cdc nha cung cap co the ph01
hop trén mo hinh, de phat trién chi tiét can
thiét cho che tao san;

- Lap ké hoach va tlen dg thi cong (4D):
Cac phuong phép truyen thong cho lap ké
hoach va tién d¢ thi cong chu yeu su dung
cac dang biéu dd. Tuy nhién, n6 co thé khong
nam bt duoc chinh xac cac lién két glua cac
cong viéc va mau thuan gifta cic cong viéc;

- V61 BIM, trinh ty thi cong theo thoi
glan duoc ph01 hop voi khong gian thye hién
cua cac cong viée dugc tién hanh trén cong
truong trong tat ca cic bdo mon thong qua
mo hinh. Gi¢ day, thong qua mo hinh 4D,
mot toa nha co thé duge Xay dung trong moi
tmong ao truoc ca khi n6 duoc thi cong thuc
te;

- Bat ky xung dot vé trinh ty nao ciing
c6 thé dugc stra doi truge khi chung xay ra!
Nha thau ciing ¢ thé st dung mo hinh dé
tién hanh 1ap phan tich tinh huéng cho qua
trinh thi cong, xem xét cac tuy chon trinh ty
khéc nhau;

- Dy todn va chi phi (5D): Vigc tinh toan
khéi luong vat liéu trong BIM ciing rat dé
dang vi dir li€u cho moi dbi tugng luén c6
san trong md hinh. Cac thong tin, chang han
nhu s6 lugng va chi phi, c6 thé dugc truy
xudt chi bang mot vai click. Mot so cong cu
BIM tham chi con c¢6 kha néng két hop voi
phan mém dy toan ciia bén thir ba;

- M6 hinh thong tin cong trinh hoan thién
c6 kha nang cung cap thong tin Ve cac loai
vat li¢u ngay tai giai doan thiét ké nhu khoi
luong, thong s6 ky thudt, va thudc tinh.
Nhu’ng thong tin d6 c6 thé duge sir dung cho
viéc mua ban vat liéu tir cac nha cung cip
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va nha thau phy. Qua d6, cac don dit hang
vat tu s€ chinh xac hon, phu hop véi tien do
xay dung thue té, khién cho chi phi tiét kiém
dang ke Vi cac du tinh Ve khéi luong, cling
c6 thé mua trude vat tu dé tan dung cac diéu
kién t6t ctia thi truong, tir d6 giam chi phi
hon nira.

3.5. Doi voi don vi quan ly, vdn hanh
cong trinh

2 loi ich 16n ciia BIM déi véi don vi quan
1y, van hanh cong trinh

- Su dung M6 hinh thong tin cong trinh
cho phép don gian hoa viéc ban giao thong
tin lién quan toi thiét bi cong trinh. Trong
sudt qua trinh thi cong nha thau chinh va dic
biét 1a nha thau co dién da tap hop thong tin
vé vt liéu l4p dat va bao tri cho cac hé thong
trong cong trinh. Céac thong tin nay co6 thé
duoc lién két t6i ddi tuong trong mo hinh
thong tin cong trinh, duoc ban giao cho chu
dau tu vaco the duogc str dung dé kiém tra tat
ca hé thong thiét bi cong trinh;

- M6 hinh thong tin cong trinh la mot
nguon thong tin chinh xac va rat quan trong
cho viéc quan ly va van hanh cong trinh, N6
¢6 thé duge tich hop voi hoat dong thiét bi
va cac hé thong quan 1y va duogc dung nhu
mot nén tang ho tro cho viéc giam sat cac h¢
thong kiém soat thoi gian thuc dé quan ly
thlet bi tir xa va rat nhi€u cac kha nang khac
van chua dugc phat trién hoan thién.

3.6. Doi véi co quan qudn ly nha nwdc
vé xdy dung

Cac 10’1 ich 16n cua BIM dbi voi CO quan
quan 1y nha nudc vé xay dung bao gom

- Tao thuén lgi cho cac hoat dong quan 1y
Thong qua md hinh thong tin cong trinh, cac
cO quan quan 1y nha nudc vé - xay dyng, quan
ly d6 thi c6 dugc cai nhin tong quat, cy thé
vé sy phu hO’p cua quy hoach, kién triic cong
trinh, ddu ndi ha tang ki thuét... phuc vu qua
trinh xét duyét quy hoach, phuong an kién
tric, cap phép xdy dung... Néu duoc xdy
dung dong by quy trinh xét duyét thong qua
cong dién tir mot ctra co the gilip nang cao
chét luong xét _duyét, cai tién th tuc hanh
chinh huong dén tang ning sudt va hiéu qua
cho tat ca cac bén;

- Tao thuén lgi cho cong tac thanh, kiém
tra: Viéc img dung BIM trong quy hoach,
thiét ké, xay dung cong trinh gitp giam duge
thot gian nghién ctru va phé duyet hd so cap
phép cling nhu phuc vu rat c6 hi¢u qua cong
tac thanh tra, kiém tra cong trinh xay dung
do cac thong tin cua cong trinh duge thé hién
logic, day du va tryc quan.

4. Két luan

Viée ap dung cong ngh¢ BIM la g1a1 phap
chuyen doi so, budce phat trién méi cla thiét
ké Vi sy trg glup ctia may tinh (CAD) truyen
thong duoc strdung trong cong tac tu van th1et
ké cac du an dau tu véi cac san pham chi yeu
la cac ban vé 2D. Hién nay, ap dung BIM bit
budc ddi véi cac cong trinh cap I, cap dac bi¢t
cua cac du an dau tur xay du’ng mdi su dung
von dau tu cong, vén nha nudc ngoai dau tu
cong va dau tu theo phuong thirc dbi tac cong
tu bat dau thue hign cac cong vige chuan bi
du an. Déi voi cac dy an dau tu khac, khuyén
khich cac doanh nghi¢p ap dung cong ngh¢
BIM trong hoat dong xay dung.

Do cong ngh¢ BIM 4ap dung theo toan bd
cac giai doan trong vong doi cua dy an, tu
thiét ké y tuong cho dén khi pha d& cong
trinh, viéc hiéu 10 cac loi ich cua ap dung
cong nghe BIM dbi v6i cac chi dau tu, don
vi tur van thiét k&, don vi van hanh cong trinh
cong trinh va céc bén lién quan khac 1a hét
sttc can thiét cho su can thiét cua viéc ap
dung cong nghé BIM.
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Nhiing tién bo gan day vé cam bién khi bang tia
laser ung dung trong giam sat an toan mo than
thong minh

>> CN. Lai Thi Linh Chi , Cong ty CP Tu vin dau tu va cong nghiép mo - Vinacomin (Bién dich)

Nguff)n: Gong W, Hu J, Wang Z, Wei Y, Li Y, Zhang T, Zhang Q, Liu T, Ning Y, Zhang W and
Grattan KTV (2022), Recent advances in laser gas sensors for applications to safety monitoring
in intelligent coal mines. Front. Phys. 10:1058475. doi: 10.3389/fphy.2022.1058475

Tom tat Do dleu kién lam viéc vo cung phuc tap, trong cac mo than ham 10 thu’orng Xudt
hién nhiéu mdi nguy hiém ve strc khoe va an toan, gay ra thiét hai 16n vé kinh té va thuong
vong nghlem trong. Trong s6 nhitng moi nguy hiém 'ndy, n6 khi mé-tan va than tu chay dugc
coi la hai moi nguy hiém chinh d6i voi thg' mo. Thlet bi cam bién dién tir truyen thong trong
hé thong gidm sat an toan mo c6 mot sO van dé bat cap nhu do chinh xéc thap, khoi lugng
cong viéc bao tri 1on va gidm sat ving chét. Trong thap ky qua, thiét bi cam bién khi dua trén
quang pho hap thu laser didt c6 thé diéu chinh (TDLAS) da dugc nghién ctru va ché tao rong
rai dé ung dung trong nganh khai thac than vi chung ¢6 nhiéu vu diém nhu do nhay cao, do
on dinh cao, phan 1 ung nhanh, an toan ndi tai va giam sat tir xa. Bai bao nay gi6i thidu nhu’ng
tién bo gan day va cac ung dung dién hinh cta thiét bi cam bién khi mé-tan, cam bién khi
cacbon monoxit (CO) va h¢ thong giam sat da khi dya trén TDLAS trong giam sat khi mo
than, ngan ngtra va canh bao sém su c6 chay trong cac mo than thong minh.

Abstract: Due to the extremely complex working conditions, various health and safety
hazards are present in underground coal mines, which cause economic losses and heavy
casualties. Among these hazards, methane gas explosion and coal combustion are
recognized as the two major hazards to miners. Traditional electronic sensors in mine safety
monitoring systems have problems such as low precision, a large amount of maintenance,
and monitoring dead zones. In the past decade, gas sensors based on tunable diode laser
absorption spectroscopy (TDLAS) have been extensively studied and tailored for use in
the coal mine industry because of their advantages of high sensitivity, high stability, fast
response, intrinsic safety, and remote monitoring. This invited paper introduces the recent
progress and typical applications of TDLAS-based methane sensors, carbon monoxide
sensors, and multi-gas monitoring systems in coal mine gas monitoring, fire prevention,
and early warning in intelligent coal mines.

1. Giéi thi¢u

Hié¢n nay, than 14 mot trong nhung ngudn
nang lugng chinh va s€ duy tri la nguén nang
lu’orng chinh trong tuong lai gan Nam 2021,
san luong than trén toan thé gioi dat 81,73 ty
tan, tang 6,0% so v&i nam 2020. Trung Quéc
¢o trén 5.000 mo than, 95% trong s6 do 1a
cac mo than ham 16. Van dé an toan mo than
tro nén rat nghlem trong. Trong thap ky qua,
cac vu nd khi va than ty chay 14 hai mi nguy
hiém chinh gap phai trong cic mo than ham
1o, trong d6 nd khi 1a nguyén nhén chinh
gay ra nhi€u sy c6 nghiém trong, c6 hon 10

nguoi da tir vong. Voi sy phat trién nhanh
chong cua cac hé thong glam sat khi, vin dé
an toan mo than da duoc cai thién hen tuc,
dleu nay dugc thé hién bang sy sut giam Ve
s6 vu thuong vong. Nam 2002, Trung Quoc
san xuat dugc 1,4 ty tin than nhung c6 dén
6995 vu thuong vong. Nam 2021, s6 thuong
vong da giam xudng con 178 va san luong
ting 1én 4,13 ty tan, twong ung voi muc cai
thién 111 lan ve ty 1€ thuong vong trén mat
tricu tan san lu:ong than (ttr 4,9 ndm 2002
giam xuong con 0,044 nam 2021). Pé tiép
tuc giam sO vu thuong vong trong cdc mo
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than va dam bao an toan cho tinh mang con
nguoi va tai san, tat ca cac loai khi doc hai co
trong cac mo can duoc giam sat truc tuyén
dé ngan ngira cac sy co tiém an.

V6i su phat trién nhanh chéng cua
Internet van vat (IoT), cong nghé truyén
thong 5G, dir liéu 16n va cac cong ngh¢ mdi
khac, [oT an toan mo va cac mo thong minh
da dan tr¢ thanh mét xu hudng mai. Cac loai
thiét bi cam bién khi mo, dac biét la khi mé-
tan va CO, cung cap thong tin moéi trudong
thiét yeu va co so dit liéu dé xay dung IoT an
toan mo hodc cdc mo thong minh. Trong 5O
céc yéu cau dbi cua cac mo thong minh, myc
tiéu quan trong nhét 1a giam khoi luorng cong
viéc ciia thg mé va hién thuc hoa cam bién
thong minh, giam sat toan di¢n, phan tich tu
dong, canh bao s6m va kiém soat hiu qua.
Tuy nhién, cac cam bién dién tur truyen thong
duoc str dung trong céac hé thong giam sat an
toan mo khong thé dap ung cac yeu cau chu
yéu cua cac mo thong minh do céc van de
nhu d6 chinh xéc thap, do tin cay kém, khoi
lu’orng cOng vi€c bao tri 16n va giam sat cac
vung chét.

Dbi v6i cam bién khi mé-tan, cac cam
bién chinh dugc str dung trong cac mo than
13 cam bién khi mé-tan tu chay bang chat
xtc tac. Tuy nhién, chang c6 mot s6 nhugc
diém khong thé tranh khoi, chang han nhu de
bi ngd doc, dd chon loc kém va hiéu chuan
thuong xuyén, diéu nay chic chan lam ting
khéi luong cong vige, tang nguy co thuong
vong va thuong tich dbi voi thg mo. Thiét
bi cam blen khi mé-tan khac 1a cam bién Kkhi
bang hong ngoai, sir dung ngudn sang hong
ngoai bang thong rong va bo loc quang hoc
de cam blen bang quang dién vi sai. Tuy
nhién, thiét bi nay dé bi anh huong bd1do am
va nhiét do. Do do, thiét bi nay c6 do tin cay
va do on dinh kern trong moi truong phuc
tap cua cac mo than ham 1o. Ngoa1 ra, cac
cam bién dién tir ciing dugc st dung nhung
khong the su dung ¢ cac khu vuc dic bigt
nguy hiém, chang han nhu khu vuc da khai
thac, dan dén cac ving mu trong qua trinh
giam sat. Trong nhirng ndm gan day, véi su
tién b nhanh choéng cta cong nghé quang

dién tir hién dai, cong nghé quang pho da tré
thanh trong tam nghlen clru cua cac nhom
nghién ctru trong va ngoai nude. C6 nhidu
phuong phap phat hi¢én khi dya trén quang
phd, bao gdm quang phd hap thu tang cuong
khoang (CEAS), quang phé vong khoang
(CRDS), quang pho quang am (PAS), quang
pho quang nhiét (PTS), quang phd Raman
laser (LRS) va quang pho hap thu di- ot co
thé diéu chinh (TDLAS) Do kha nang thich
u'ng vO1 moi truong va do tin cdy tot hon,
cac cam bién khi dya trén TDLAS ngay cang
dugc sir dung rong rai trong linh vuc cam
bién khi. Cac cam bién khi dwa trén TDLAS
str dung tia laser thay vi dong dién va dién ap
dé nhan biét thong tin va st dung s¢i quang
thay vi cap lam phuong tién truy€n thong tin.
Do d6, cac cam bién khi bang tia laser phu
hop hon v6i mdi truong mo than dé chay,
dé no va am uét. Cong nghe TDLAS c¢6 lgi
thé 16n d6 1a kha ning gidam sat truc tuyén
tai chd va da tr¢ thanh cong nghe phat hién
khong thé thay thé trong cac mo thong minh.

Chay 1a mot trong nhitng mdi nguy hiém
chinh trong cdc mo than. Hién tuong than
tu chay bat ngudn tir lugng than con sot lai
trong khu vye da khai thac bi Oxy hoa va
nhiét tich tu, lam day nhanh qua trinh ty
chay va gay ra chay. Su Xuat hién va gia tang
khi CO la nhu’ng dic diém dién hinh trong
giai doan ddu cia qua trinh oxy hoa. Khi qua
trinh oxy héa tré nén nghiém trong, nhi¢t do
bat dau ting va C2H4 xuat hign. C2H2 1a
khi chi bao canh bao cubi cung. Su xudt hién
cua loai khi nay bao hi¢u chay sdp xay ra.
Do d6, dé phat hién sém sy cb than tu chay,
CO 1a khi dic trung quan trong nhat can theo
doi. Cacbon dioxit (COZ) etilen (C2H4),
axetilen (C2H2) va cac khi khac cling quan
trong dé theo ddi cac mbi nguy hiém tu chay.
Thong thuong, do nhay phat hién can thiét
d6i voi CO 1a 1 ppm va ddi véi C2H4 va
C2H21a 0,1 ppm. Cong ngh¢ g1am sat thong
thuong dya trén h¢ thong lay mau khi b6 ong
va céc thiét bi giam sat khi dua trén sic ky,
thuong duoc dat tai trung | tdm giam sat trén
mat dat va co thoi glan tré dai, bao tri cong
kénh va khong chinh xac do hlen tuong 10 i
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ong co thé xay ra.

Dua trén nhu ciu cia cac mé than thong
minh, nhom tac gia da nghién ctru phat trién
nhiéu loai cam bién khi dya trén cong nghé
TDLAS; cac loai nay da dugc kiém chimng
va {mg dung thanh cong trong xay dung
hé thong IoT an toan mé va mo than thong
minh. Bai bao nay trinh bay nguyén ly, uu
dlem mg dung va tién bod gan day cua cam
bién khi dya trén TDLAS tung dung trong
linh vuc an toan mé than. o

2. Nguyén ly ciia quang pho hap thu laser

Co s¢ vat Iy cua cong nghe TDLAS la sy
hap thu nang lugng anh sang O tan s cu
thé boi cac phan tir khi. Khi tan s6 anh sang
t6i gidng véi tan so rung dong bén trong
phan tor, hai yéu t6 nay s€ ket hop cong
huong va phan tr s& hap thu nang luong
anh sang va tao ra sy chuyén tiép. Khi murc
rung dong chuyén tiép tur trang thai co ban
sang trang thai kich thich dau tién, su hap
thu 1a sy hip thu tan so co ban. Khi mure
rung dong phén tir chuyén tiép tir trang thai
co ban sang trang thai kich thich th{r hai tr¢
1én, su hap thu 1a sy hap thu song hai bac
cao. Cac dinh hép thu c6 cac dic diém quan
trong, ¢ thé duoc st dung lam co so dé
xac dinh loai phan tir hodc nhom nguyén tur
ctia khi va c6 thé dugc sir dung dé phén tich
dinh tinh va dinh luong khi.

Cuong d6 4anh sang hong ngoai duoc hap
thu boi cac phan tir khi khong chi lién quan
dén duong di quang hoc cta anh sang trong
vat liéu ma con lién quan dén ndng do khi.
Dinh luat hap thu Beer-Lambert dugc thoa
man gitra cuo’ng d6 anh sang ban dau va
cuong do anh sang di ra:

It(v)=10(v)exp|- a(V)CL] ) (1)

Trong do: 10(v) 1a cong suat anh sang
dau vao; It(v) 1a cuong do anh sang di ra; C
1a ndng do thé tich cua khi; L 1a do dai cua
duong hap thu khi; va a(v) 12 hé s6 hap thu
khi, h¢ s6 nay bi anh hudng béi nhiét do va
ap suat vi khi ¢ thé nén duogc va thoa man:

a(v)=S(T)g(v, vO)P 2)

Trong do: S(T) la sy phu thudc nhiét do
ctia hé s6 hip thy; P 1a ap suat xung quanh;
va g(v, v0) 1a ham dang dudng thang. Ba
ham dang duong thang thuong duoc su

dung la ham Lorentzian, ham Gaussian va
ham Voigt Trong moi tmc‘rng do luong cua
cac mo than, sy m¢ rong do va cham cua
cac phan tir khi chiém wu thé. Do d6, ham
Lorentzian dugc chon dé mé ta ham dang
duong thang cta phd hap thu. Ham nay thoa
man:

Ay

1
g(vw) =— 2

zll
" (= oy + (?)

Trong do: vy 1a tan sd trung tdm cua
duong phd hap thu va Av 1a toan bo chleu
rong tai mot nira chiéu cao ciia dudng phd
do sy m¢ rong do va cham gay ra. Gid tri
tich phan cua ham dang duong thang g(v Vo)
trong mién tan s6 day da la 1 don vi. Bang
cach thuc hién cac phép tinh logarit & ca hai
vé cla Phuong trinh 1 va phép tich phéan,
chung ta co:

€)

+00 I“ { V}

dv=A
—1 I:{V}

(4)

S(T)PCL = —J

Khi do, ndng do thé tich cua khi co thé
duoc bicu th1 nhu sau:

J'“”In (v}d

- v

c. kv A (5)
S(T)PL S(T)PL

Cong nghé TDLAS chu yéu su dung chiéu
rong duong hep va kha nang didu chinh cua
laser ban dan co the diéu chinh dé do mot
hoic nhiéu duong hap thu gan ctia cac phan
ttr khi. Cac cam bién khi dya trén cong nghé
TDLAS c6 do nhay cao va 6n dinh do chleu
rong dudng hep cua laser ban dan co thé
diéu chinh, nhi¢t d6 hoat dong co6 thé kiém
soat va dau ra cong suét quang, day la 1y do
khién cong ngh€ nay phat trién nhanh chong.

3. Cam bién khi métan bing tia laser
va irng dung trong giam sat truc tuyen khi
mo than

3.1. Cim bién khi métan bang tia laser

Métan (CH4) 1a khi quan trong nhét trong
giam sat an toan mo than. Khi CH4 trong
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pham vi nong dd 5%-16% gap ngon ltra tran,
n6 s€ phat nd ngay lap tirc. Bing cach tang
ap ludng khong khi tuoi tir mat dat vao mo
than, O2 co thé duoc cung cap trong ham
1o va nong do CH4 co thé giam xudng. Khi
métan co cic dinh hip thu xung quanh cac
dai 3,3 Hm va 1,65 pm. Tuy nhién, laser
hong ngoai trung b1nh (MIR) rat dit va can
dugce lam mat. Dai 1,65 Hm twong ty nhu
dai truyén thong soi quang va thiét b quang
dién da phd bién va ré. Do d6, cam bién khi
métan bang tia laser thuong chon dinh hap
thu gan 1,65 um dé phat hién. Phé hép thy
truc tiép (DAS) va phd diéu bién budc song
(WMS) la hai phuong phap xtr 1y tin hi¢u
duge su dung rong rai trong TDLAS. Vigc
phat hién hap thu truc tiep duoc thyc hién
bang cach quét tin higu hap thy khi c6 budc
song laser diéu bién dong hinh ring cua.
Khi tia laser di qua khi muc tiéu, mot duong
cong tang theo budc song laser dugc phat
hién bang cach str dung bo do quang. Duodng
cong c¢6 do 16m tai dinh hap thu twong ung.
Buong déc trung hap thu khi c6 thé thu dugc
bang cach chuan hoéa duong cong phat hién.
Hé thong DAS dao nguogc nong do khi bang
cach theo ddi tryc ti€p su suy giam cuong
dd anh sang; thiét bi va SO dd thir nghlem
cua hé thong nay tuong ddi don gian. D01
v6i hé thong WMS, tin hiéu diéu blen tan so
cao dugc chong 1én tin hiéu quét tan s thip
lam tin hiéu diéu khién cua tia laser. Khi do,
tin hi€u hai cua quang phd hap thu thu duoc
bang cach st _dung cong ngh¢ khuéch dai
khoa pha va nong dd khi dugc phat hién theo
gid tri dinh cua tin hiéu hai.

Hau hét nhiéu nén, dic biét 1a nhidu 1/f,
o dic dlem la c6 cuong d§ cao trong dai
tan sd thap va giam dang ke & tan s cao.
Do do6, h¢ thong WMS c6 thé triét tiéu hiéu
qua nhleu nén dugc dua vao quang phé bai
cac h¢ thdng mach, thiét bi quang hoc va h¢
thong quang co hoc. N6 ¢6 thé trich Xuét
hiéu qua céac tin hiéu yéu tir nhiéu va nang
cao do nhay phat hién cua cac tin hi€u quang
phé. Inaba H va cong sy lan dau tién str dung
phuong phap hap thu quang phd dé tién hanh
giam sat 6 nhiém khong khi tr xa. Uehara

K va Tai H da sir dung laser phan hoi phan
tan che d6 don 1,6 um (DFB-LD) dé phat
hién nong do khi mé-tan ¢ nhi¢t do phong
H¢ thong su dung phuong phéap song hai ¢
dleu bién budc 'song; do nhay phat hién t6i
thiéu ciia hé thong 1a 20 ppm. H¢ thong dat
dugc do nhay phat hién cao do su két hop
cua DFB-LD, cong nghe phat hién song hai
diéu bién buoc song va cong ngh¢ soi quang.
Zhang va cong sy deé ‘xuat mot hé thong do
métan hip thu truc tlep mot kénh véi DFB-
LD 1,33 pm va mot dong h6 do cong suat
quang c6 do nhay phan hoi la 1 nW. Ho da
xac minh moi quan hé tuyén tinh gitra tin
hiéu dién dau ra va nong do khi nong do nho
hon 15%. Iseki va cong sy da thiét ke mot
cam bién do luong tir xa khi métan cim tay
c6 DFB-LD 1,65 pm, khoang cach do la 10
m va do chlnh xac do 1a 5 ppm. Céc nghlen
ctru noi trén da thuc day dang ké sy tien bo
ctia cong nghé cam bién khi métan bang tia
laser.

Viée glarn muc ti€u thy dién nang tong
the cua cac cam blen khi métan bang tia laser
rit quan trong dbi voi ung dung trong cac
mo than ham 16. Khi mtre ti€u thu dién ning
cua cam blen CH4 qua cao, sb luong cam
bién c6 thé duoc cung cap b01 nguon di€n an
toan ndi tai khong thé dap timg dugc cac yéu
cau phat hién khi mo than. Ngoai ra, dé dap
g yéu ciu khoang céch truyén 6 km theo
quy dinh cua h¢ thong gidm sat an toan mo
than, dong dién cam bién va muc tiéu thy
dién nang can phai giam ¢ mirc 16n nhat co
the dé tang khoang cach phat hién glua dau
do cam bién va tram bién ap cung cap dién.
Laser phat xa bé mit khoang thing dimg
(VCSEL) co dong dién ngudng, dong dién
hoat dong va mure ti€u thu dién nang hoat
dong thap hon dang ké so véi laser phan h01
phan tan (DFB). Nhin chung, ché o diéu
bién dong dién cua laser DFB 1a khoang 10
p.m/mA va cia VCSEL I[én t6i1 400 p.m/mA.
Do d6, VCSEL c6 dic tinh diéu chinh budc
song dong dién cao hon laser DFB. Hon
nita, hé s6 diéu blen budc song cua VCSEL
nho hon theo diéu bién nhiét d6 va lén hon
theo diéu bién dong dién. V&i su phat trién
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cua cong ngh¢ VCSEL budce song dai, vige
nghién clru vé cong nghe phat hién khi dya
trén VCSEL cong suat thap da tro nén rat
hap dan

Dé dam bao budc song dau ra cia laser co
thé giit dinh hap thu khi mot cach 6n dinh,
cong ngh¢ phat hién khi laser thong thuong
thuong stir dung bo lam mat ban din dé klem
soat nhiét do laser trong mt pham vi nhat
dinh va str dung phuong phép cat dong dién
dé do vach phd hap thy. Hé thong kiém soat
nhié¢t do laser lIam tang muc ti€u thy dién

1.0e-21

ning tong thé cta hé thong phat hién khi.
Nhom nghién ciru da xay dung mot hé théng
phat hién khi mé-tan bang laser dwa trén
VCSEL ma khong can bo 1am mat nhiét dién
(TEC) Hé¢ thong nay thyc hién phat hién khi
ma khong can hé théng kiém soat nhiét do,
do d6 lam giam hi¢u qua muc tiéu thu dién
nang ctia hé théng. Dua trén pham vi budc
song rong cua VCSEL, cong nghé theo doi
thong minh da dinh hap thy da dugc phat
trién thanh cong.
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Hinh 1: Phé hdp thu khi mé-tan trong viing 1650 nm

Hinh 1 cho thay phd hap thy khi mé-tan
trong pham vi hong ngoai gan Céc budc
song dugc chon dé phat hién cac vach hap
thy la 1642,9 nm, 1645,5 nm, 1650,9 nm
va 1653,7 nm. Theo thong tin hap thu cua
budng kh1 tham chiéu, cong ngh€ phan hoi
dong dién di dugc s dung dé kiém soat
laser hoat dong trén mot trong cac dinh ha
thu da dé cap o trén. Theo dinh luat bién doi
bugc soéng cua VCSEL theo nhiét do, mot
mbi quan hé dleu chinh dong da duoc thiét
lap gilra dinh hép thu phat hién khi va nhiét
do. He¢ thong thuc hién phat hién khi mé-tan
bang cach theo doi duong hap thu métan.
Ngoai ra, cac d3c diém nhiét do va ap suat
cia cac dinh hap thu khic nhau da dugc
nghién ctru. Sau d6, mot moé-dun cam blen
khi métan bang tia laser da duogc phat trién
thanh cong voi muc ti€u thu dién nang dudi
100 mW & nhiét d6 méi trudng tir -20 dén

60°C.

3.2.Ung dung cdm bién khi mé-tan bing
tia laser trong giam sdat truc tuyén mé than

Theo quy dinh vé an toan trong cac mo
than, can lap dit cam bién khi mé-tan co dinh
hoac di dong tai cac khu vuc trong diém cua
10 cho va cac duong 16 thong gio. Khi nong
do khi mé-tan dat 1,0%, bd bado dong bang
am thanh va anh sang s€ duoc kich hoat va
khi nong dg khi mé-tan dat 1,5%, ngudn dién
s& bi cat d6i véi cac thiét bi trong khu vue
lién quan. Duya trén moi tmong bui va d6 am
cao cua cac mo than, cam bién khi mé-tan
bang tia laser can duoc thiét ke chong thim,
chong bui, chong va dap, chong nhicu di¢n
tur va cac thlet bi dién mo than can thiét khac.

Hinh 2 the hién céc san pham cam b1en
khi mé-tan bang tia laser da duoc ché tao
(bao gom cam bién khi mé-tan soi quang,
cam bién khi mé-tan bang tia laser thé hé
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Néng s

mé-
tan

(0 0) [T

thr hai, cam blen khi mé-tan bang tia laser
thu nho moi nhat va cam bién khi mé- -tan di
dong). Hién tai, cam bién khi mé-tan bang
tia laser duoc str dung tai hon 1.000 mo than
0 Trung Qubc.

Ung dung nay cho thay nhitng uu diém
cua chung, chang han nhu d6 6n dinh va kha
nang chong am, da dugc nganh khai thac
mo céng nhan. Cam bién khi mé-tan bang
tia laser khong can phai hi¢u chuén lai, gitp
glam dang ké kh01 lugng cong viéc cua nhan
vién bdo tri thlet bi. Véi dic diém tiéu thy
dién ndng thap, mo-dun co the dugc st dung
lam cam bién khong day dé phat hién tur xa
& goc trén cta cac mo than hodc duong 6ng
thao khi. )

Hinh 3 cho thay dir li¢u theo doi lién
tuc khi mé-tan trong 16 chg 10307 cua mo
than Xinlongzhuang tir ngay 12 thang 7 den
ngay 13 thang 7 nam 2018. Ket qua cho thay
duong cong theo ddi cam bién khi mé-tan
bang tia laser ¢ dao dong nhé hon va phan

b

tng nhanh hon so v6i cam b1en khi mé-tan
tw chay béang chét xuc tac truyen thong Hon
nita, cac dit li€u nay cling thé hién rang cam
bién khi mé-tan bang tia laser khong dé bi
anh huong boi do am, trai nguoc voi cam
blen khi mé-tan bang chat xuc tac truyen
thong va cam blen khi mé-tan hong ngoai.
Do d6, cam bién khi mé-tan bang tia laser la
thiét b1 giam sat khi mé-tan hi¢u qua trong
cac mo than thong minh.

4. Giam sat va canh bao sém sy ¢6 chay
trong mé than

O Trung Qudc, 95% cac mé than 1a cac
mo giéng, va hon 60% c6 xu hudng tu chay.
Trong khu vuc da khai thac, than dé bi Xy
hoa va thdm chi phat trién thanh Itra. O giai
doan dau, phan ng oxy hoa chu yéu tao ra
CO; khi nhiét d¢ tang, phan tng oxy hoa tro
nén dir doi va tao ra C2H4 va C2H2. Do 3o,
su ¢6 mat cac khi CO, C2H4 va C2H2 ¢6
thé dugc su dung dé canh bio chdy. Ngoai
ra, 02, CH4 va CO2 la nhiing loai khi quan

Hinh 2: Céc sin phdam cdm bién khi mé-tan bang tia laser di dwgc ché tao

_ W ) II\““‘H‘r‘n,W*e‘h 4

Duimg cong theo ddi cam bién khi mé-tan ty chay bing
chit xic tic )
~— Dubmg cong theo dii cim bién khi mé-tan bing laser

e
i

Thn gian (@d)

i
=

Hinh 3: Dit liéu theo doi khi mé-tan trong lo chg 10307
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trong can duoc theo ddi dé kiém soat qua
trinh ty chay cua than.

4.1 Cam bién khi CO bang tia laser

Cong tac do luong chinh xéac khi CO (loai
khi ddc trung cua sy cd chay soém) coy nghla
quyet dinh déi VOl vige chan doan som sy
co chay va giap bd tri du thoi gian dé phong
ngua va kiém soat. Viéc theo ddi nong do
CO theo thoi gian thye nén dugc thyc hién
tai cac via than d& xay ra sy cb tu chay,
chang han nhu duong 10 thong gid trong khu
vuce khai thac, tuong chbng chay ¢ khu vuc
chay kin va cac diém quan sat ty chay. Dr
li¢u kich hoat bao dong cua cam bién khi CO
chinh la nong d6 khi CO ¢ mtrc 24 ppm.

Hinh 4 thé hién cac du:ong hap thu CO
trong ving hong ngoai. Theo dinh luat
Beer-Lambert, hi¢u suat cua cam bién khi
CO bing tia laser c6 lién quan chit ché dén
cuong do cua cac duong hap thu. Hinh nay
cho thay su hap thy bang hong ngoai gan
(NIR) y€u hon khoang bon bién dd so véi
su hap thu quanh 4,6 pm. Tuy nhién, dé st
dung cac thlet bi laser vién thong va sgi
quang don ché do tiéu chudn, quang pho
hép thu song hai trong vung NIR la diéu
dang quan tdm. Nho loi thé vé do an toan
noi tai, so d6 cam bién nay c6 thé duoc ap
dung thanh cong trong cac md than. Tuy

L] /L
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Hinh 4: Cic dwong hép thu khi CO tiv 1,5 um

Chii thich: Intensity: cuong do,; wavelength: budc song; measured CO concentration: nong do khi CO

dén 5 umnm

nhién, phai su dung mot ngdn khi da duong
dan da1 trong cac cam bién CO bang NIR.
Do do, cac cam bién CO bang NIR c6 thé
¢6 cau trac phirc tap va thé tich 1on.

Vi sy phat trién nhanh chong cua cong
nghé laser MIR, cam bién CO dua trén
TDLAS da tao ra mt budc dot pha mai.
Trong nhitng nam gin déy, cac cam bién
CO nhd gon véi do nhay cuc cao su dung
tia laser bac thang lién dai ¢ nhiét do phong
hodc laser béc thang lugng tir (QCL) khoang
4,6 um da duoc che tao. Nhom tac gia da
nghlen ctru phat trién loai cam bién khi CO
bang tia laser voi duong dan quang hoc 1a
20 cm bang cach sir dung QCL 4,6 um va
két qua do dugc duge hién thi trong Hinh 6.
Nhu thé hién trong hinh, d6 nhay phat hién
dugc cai thign dang ké, ngay ca v6i dudng
dan quang hoc ngan

4.2 H¢ thong gmm sat da khi

Dé canh béo sém su ¢b than tu chdy, can
¢6 do chinh xac cao va pham vi phat hi¢n
dong rong doi véi ndong d6 khi CH4, CO,
CO2, C2H4 va C2H2 cling nhu cac dau
hiéu khéc. Cac yéu cau do ludng tiéu chuin
phuc vu giadm sat da khi dugc thé hién trong
Béang 1.

Nong 204 l\ong o Ditlidu thd -~
dokhi  120.1 ppm 45 khi Phi bop v g
[as] COds 1= duomg tuyen
o tinh
duoc o
dwoe 42 (ppm) ™ o
(ppm) 7
B .~ R-Square: 0.9998
e
9.7 ppm o
104 ] T ) T* i)
Néng d6 dinh danh (ppm)
. 4.9 ppm
0.94 ppm
— 5200 02 speh
0 ——

T T T =T T
0 300 400 500 600

Liy miu dir ligu (pts)

T
100

Hinh 5: Dit liéu do lwong tiéu chudn ciia h¢
thong giam sat khi CO

do dwoc; data sampling: ldy mdu dit liéu; nominal concentration: nong dé danh dinh
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Hinh 6: Dit liéu do luwong dién hinh

Bing 1: Yéu ciu do lwong phuc vu gidm sdt da khi

Khi Thang do tu nhién Do phan giai Pon vi
1-100 +4

CcO 0-1000 100-500 +5% gia tri thuc 10+
500-1000 6% gia tri thyuc
0-0,5 10,1

CO, 0-5 %
0,5-5 + (0,08 + 5% gia tri thuc)
0-2 0,5
2-5 +1

CH, 0-100 5-10 +2 10+
10-20 +3
20-100 + (1 + 10% gia tri thuc)
0-2 0,5
2-5 +1

CH, 0-100 5-10 +2 10+
10-20 +3
20-100 + (1 + 10% gia tri thuc)
0-1 10,1

CH, 0-100 1-40 +10% gia tri thuc %
40-100 +10
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Trong nhiing nam gan day, c6 nhiéu
nghién ctru dang ké vé giam sat da khi da
dugc thyc. Tac gia Zhao va cong su da
thiét k& mot hé thong cam bién c6 thé phat
hi¢n CH4, CO va C2H2 cung luc bang cach
ghép cac ngudn sang 1653,72 nm, 2326,82
nm va 1531,59 nm. Tuy nhlen moi_truong
ung dung thu:c té ctia cic mo than van chua
duoc nghlen ctru k§. Dya trén nhu cau thong
thuong vé gidm sat va canh bdo sém sy co
chdy trong mo than, nhom tac gia da xay
dung mot hé théng cam bién da khi bang
laser dwa trén mang tia laser ban dan da dai.
So d6 thiét bi cam bién da khi duoc thé hién
¢ Hinh 7.

Hé théng giam sat giai quyét van dé 16i
do luong do su chong chéo quang phé trong
moi truong khi da thanh phan va thyc hién
phat hién cac khi vét va khi c6 ndng do cao
v6i do chinh xac cao cung lac. Dir li€u thu
nghiém thlet bi cam bién da khi bang tia laser
dugc thé hién & Hinh 8. Sy két hop giira hé
thong giam sat da khi dua trén TDLAS va
cam bién nhiét do phan tan (DTS) dya trén
tan xa Raman 50’1 quang cung cap thong tin
canh bao sém vé ca trang thai oxy hoa va
vi tri ving nong. Day la giai phap k¥ thuat

hi¢u qua va ngay cang dugc str dung dé giam
sat sy co than tu chay trong khu vuc da khai
thac & cac mo than.

5. Két luan

Trong nhung thap ky téi, than van s€
chiém mot vi tri quan trong trong co cau
nang luong Do d9, viéc nghién ctu vé an
toan mo than ¢6 tim quan trong dang ké.
Cong tac giam sat da thong so6 trong cac mo
than 1a mot thach thirc do khu vyc giam sat
rong, mdi truong phirc tap va khic nghiét,
khéi luong d6i tuong can giam sat 16n. Véi
nhu’ng tién by vé€ quang pho hap thu laser,
ngay cang ¢ nhiéu thlet bi cam bién khi dya
trén TDLAS duoc ché tao va ung dung trong
cdc mo than vi nhimg loi thé doc dao cua
ching, bao gdm an toan ndi tai, phat hién
truc tuyén, d6 chinh xéc cao va do tin cay.

Céc mo than co nhiéu m01 nguy hiém
tiém 4n, chang han nhu n6 khi va than tu
chdy. Dya trén nhu cau giam sat cac moi
nguy hiém vé an toan mo than, bai bdo nay
tap trung vao nghién curu vé cam bién khi
mé-tan, cam bién CO, cam bién da khi bang
tia laser va dién tién tmg dung ching trong
giam sat khi va ngan ngura chdy. Cam bién
khi mé-tan bang tia laser da thyuc hién cac

So
Fiber | Ngin tiéu chuin
. wld . —& Laser |
B diéu chinh _| Fiber2 'y Reforence cell
nhiét 35 bing * Laser2 W .
dong dien Fibern D -
& | b Lasern M| B3 ghep néi Dietecting cell
Ngin cim bién
Phato-
CPU =——— AD detectors
Cim bién
Y ; vang dién
Date output Diau rangay L
DisplaylAlamm.  yp30 hink Bio déng

Hinh 7: So' do khéi ciia hé thong cam bién da khi dwa trén TDLAS
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Hinh 8: Dit liéu thir nghiém hé thong gidm sdt da khi bang tia laser

phép do toan dai véi do chinh xac cao; cac
tmg dung thuc té da chi ra rang n6 co kha
nang chong & am cao hon déng ké so vOi cam
bién hong ngoai. Vi khong yéu cau hi¢u
chuan, cam blen khi bang tia laser co thé
giam dang ké khoi | lugng cong vige bao tri,
bdo dong sai va 16i do con ngum Véi su
phat trién nhanh chong cta cong ngh¢ laser
MIR, céc cam bién khi bang tia laser thu nhd
duoc ky vong sé dugc st dung rong rai trong
nganh khai thac than.

Nham nang cao an toan moé, nganh mo da
chuyen hudng sang Internet van vat (IoT) an
toan mo than bé giam sat va phong ngua cac
mdi nguy hiém, IoT an toan mo s€ dugc hién
thuc hoa thong qua su phat trién cta IoT va
phan tich dir li¢u 16n thong minh. Nhom tac
gid hy vong bai bao nay co thé thuc day viéc
ung dung va tién bo ky thuét cong ngh¢ cam
bién bang tia laser db6i voi linh vuc an toan
moé va thuc ddy sy phat trién nhanh chong
cac mo thong minh.
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Hé thong giam sat tir xa thiét bi khai thac mé tai
mo than 10 thién

>>KS. Tran Tién Hué, Cong ty CP Tu van dau tu va cong nghiép mo - Vinacomin

Tém tit: Bai bao mo ta vé hé thdng giam sat tir Xa cac ché d6 van hanh cua tram bién ap
(TBA) cao thé va may xuc do Dai hoc Ky thuat Quéc gia Karaganda thiét ke va trién khai tai
mo than ctia Cong ty Co phan Shubarkol Komir, Lién bang Nga. O muc thap ctia hé thong,
thuc hién do luong céac thong s tiéu thu dién ning (TBA cao thé, may xuc), cling nhu giam
sat nguoi tiéu dung dién va trang thai bao vé. Thong tin dugc truyén trong hé thong gidm sat
TBA cao thé qua modem vo tuyén va trong hé théng giam sat tur xa bang Internet cac ché do
van hanh cta may xtc, sit dung modem GPRS qua Internet vé trung tam dleu khién. Trong
qua trinh vén hanh thir nghlem viéce tiét kiém nang luong dugc dam bao bang cach loai bo
ché d6 van hanh khong tai cua thiét bi khai thac va giam sat lién tuc céac thong so tiéu thu
dién nang, bao v¢é cong nghé tram bién 4p va muc ti€u thu dién ndng ciia may xuc.

Abstract: The paper presents a description of the remote monitoring systems for high-
voltage substations and excavators operating modes developed at the Karaganda State
Technical University and implemented at the Shubarkol-Komir coal mine. At the lower level
of the systems, the parameters of power consumption (high-voltage substations, excavators)
are measured, and power consumers and protection status are monitored. Information is
transmitted in the high-voltage substation monitoring system via a radio modem, and in
the remote Internet monitoring system for excavator operating modes, it is transmitted via
GPRS modems via the Internet to the central control center. During the trial operation,
energy savings were achieved by eliminating idle modes of powerful mining equipment, and
continuous monitoring of power consumption parameters, substation process protection,

and excavator power consumption was implemented.

1. Mé dau ,

Linh vue vién tham (linh vuc két hop
vién thong va xtr Iy dir li¢u tu dong) khong
ngung phat trién va cai tién. Cac phuong
tién truyén thong tin ngay cang dugc hién
dai hoa, tré nén dé tlep can hon va do do,
nang cao hiu qua san xuét khai thac mo.
Cong nghe Hé thong dinh vi toan cau (GPS)
duogc su dung rong rai trong nganh khai thac
mo hién dai. Vi dy, n6 cho phep ngudi ding
dau doanh nghlep cO mat tai van phong ctua
minh va tir d6 glam sat tur xa hoat dong cua
toan bo doi xe va thiét bi khai thac mo tai
mo theo thoi gian thyc. Thé hé cong nghé
di dong moi dang thay dbi cach thirc thuc
hién cong viéc tai cac mo va nha may tuyén:
chung khong chi cai thién kha nang lién lac
ma con cai thién an toan va suac khoe nghé
nghlep cling nhu tang nang suét. St dung
may tinh bang, cic nhan vién c6 thé nhan
dugc ke hoach lam vi¢c chinh xéac nhat, tim
hiéu vé vi tri cua cong nhan va thiét bi, phan

tich tinh trang va diéu kién van hanh ctia no -
noi cach khac, nhan duge thong tin ma trude
day chi co trong trung tam diéu khién.

Trong linh vyc mo ham 10, vige thlet ké,
xay dung hé thong giam sat diéu khién tap
trung tram bién ap phong nd dung trong ham
16 da dugc Vién Nghién ctru Dién tr, Tin
hoc, Tu dong hoa (VIELINA) phoi hop voi
cac don vi (cac m6 ham 16 Khe Cham, Nam
Mau, Hon Gal) cua TKV ngh1en ctru thanh
cong. Doi véi cac mo 10 thi€n, cac may moc
hang ning, ching han nhu may xtc lam viéc
trong khai truong thuong & xa, dia hinh kho
khan va van hanh trong dleu kién moi truong
khic nghlet vi vay, nhu ciu tao ra mot hé
thong gidm sat tr xa tinh trang thiét bi va hé
thong diéu khién 14 can thiét.

Trong pham vi cua bai béo, gidi thi¢u vé
hé théng giam sat tir xa cac che dd van hanh
ctia tram bién ap (TBA) cao thé va may xuc
do Dai hoc Ky thuat Quoc gia Karaganda
thiét ké va trién khai tai mo than ctia Cong ty
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Co phan Shubarkol-Komir, Lién bang Nga.

Diém dic biét cua cong tac khai thac 1o
thién, trong d6 c6 khai thac than, 1a thiét bi
khai thac c¢6 cong suat 16n (may xuc, may
khoan) duoc bo tri & pham vi rong. Vi¢c xuc
bbc than va dat d4 tai cac mo than dugc thyc
hién bang may xtic duge trang bi bo truyén
dong dién cong suat 1on. Chang han, cong
suat cua cac may xtc khai thic mo dugc st
dung rong rai nhu EKG va ESH dao dong tir
250 dén 1250 kW. Bo truyen dong dién cua
may khoan c6 cong suat 16n hon 100 kW.
Céc may xac duge phan bd & vi tri cach nhau
& cu ly dang ké.

Su da dang cua céc diéu kién van hanh
méay xuc dan dén sy chénh 1éch dang ké
trong cac chi tiéu cu thé vé mirc tiéu thy
nang lugng dién cua may xic va dan den
su khac biét dang ké g1u:a dinh muc thye té
va dinh mtrc tinh toan, c6 thé duoc xac dinh

bang cach su dung hé thong 1am sat tur xa
cac ché do van hanh cua thiét bi khai thac
mo. Tuong Ung, ngudn cung cip dién cua
mo than 1a mang ludi duorng day trén khong,
tram bién ap c¢6 dién ap 110/35/10 va 6 kV,
cac dlem chuyen mach, cac thiét bi dién
bao gom may xuc, tram bom, may khoan,
hé thong thoat nude va cac thiét bi chuyen
dung khac.

Hé théng cung cap dién cua cac doanh
nghlep khai thac mo, bao gom ca tram bién
ap cua cac mo than, ¢6 dic dlem 1a thuong
xuyen xdy ra cac tinh hudng khan cap Do
cac tram bién ap duoc dat ngay gan cac mo
16 thién, cach xa trung tam diéu khién nén
viée g1am sat che dd van hanh gap kho khan,
chua co hé¢ thong kiém ké ky thuat tiéu thy
dién nang nén viéc xac dinh, loai bo cac sy
¢ ¢6 nhing kho khan dang ké va dan dén
thoi gian ngurng hoat dong kéo dai.

Tram diéu do

Mltsubﬂ:u FX3U

"-

Modbus RTU

s
-

Hinh 1. Céu triic h¢ thong giam sdt phwong phdp cao thé
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Cac hé thong glarn sat tir xa thuong duogc
phan cép va cung cép day du cach ti€p can
hién dai cho “do luong thong minh™. V€ ban
chat, day 1a nhung hé thong tu dong giam
sat va quan ly viéc tiéu thu tai nguyen nang
luong theo cac tiéu chi da duge thiét lap dé
t6i wu hoa viéc tiét kiém ning lugng bang
cach str dyng “ludi dién thong minh”. Thuat
ngir nay dugc su dung dé chi cac cong to
dién c6 bo vi xtr Iy c6 kha nang tich Iy,
xur ly, danh gid thong tin va truyén doc lap
thong qua cac kénh lién lac ddc biét.

Hé¢ thong dugc phat trién ¢ mirc thap do
cac thong so ti€u thu dién nang cua cac d01
tuong diéu khién (phuong phap cao thé,
may xuc, may khoan) bang dong ho van
nang, cling nhu gidm sat viéc dong dién cua
nguoi tiéu dﬁng dién va trang thai bao v¢.
Céc tin hi¢u nay dugc xur ly trong cac bo
dleu khién cong nghié¢p dat tryc tlep tai cac
d6i tu’ong diéu khién, sau d6 di vao hé thong
con truyen thong tin, tuy theo muc dich ma
st dung cac kénh khac nhau.

0 muc cao nhat thong tin tir céc d01
tuong diéu khién dugc gui dén hé théng
SCADA cuia cac trung tam diéu khién tir xa,
noi ma thong tin s€ duge xu ly tu:ong ung.

2.Hé thong glam sat tram bién ap cao thé

H¢ thong giam sat TBA cao thé dugc tao
ra va trién khai cho ba tram bién ap cao thé -
“Yuzhnaya”, “Zapadnaya-Novaya” va “Yugo-
Zapadnaya” cua mo than Shubarkol-Komir
Corporation trong g1a1 doan 2010-2012.

M01 tram b1en ap co bbn ngudn cap dién, c6
thé két ndi dong thoi toi da nam thiét bi. Dién
ap cua cac ngudn cung cap 1a 6 kV. Céc tram
blen ap duoc cap dién thong qua cac feeder
dau vao tr duong day cao thé 35 kV dén tir
tram blen ap Shubarkol-Novaya, sau d6 duoc
két ndi v6i duong day cao thé 110kV.

Trong hinh 1 cho thdy ciu tric cua He¢
thong giam sat TBA cao thé dugc phat trién
va trién khai. Dién ap va_dong dién cua
ting feeder tir dau ra cua dong hod van nang
ME96NSR (Mitsubishi) duge truyén dén bo
didu khién FX3U-16MR/ES (Mitsubishi)
dat trong ti diéu khién. Tin hiéu bat feeder
va tin hi¢u bao v¢ (“bao v¢ qua dong”, “bao
vé dat”) di vao bo diéu khién thong qua cac

kénh dau vao rleng biét. T1ep theo, bo diéu
khién tao ra mot goi tin nhén va thong qua
modem vo tuyen truyen d@t liéu nhén dugc
tir ddng hd do va dau vao riéng biét & tan sb
433,92 MHz dén trung tam diéu khlen thu.

Bo diéu khlen hoi dap cac dong hé do
dién dat tai m01 nhanh cap dién. Moi dong
hd dugce mic ndi tlep v6i mot dong ho tiéu
chuan dit trong ti cap liu. Mach ndi cong
to ba day, khong co trung tinh, c6 hai may
bién dong va mot may bién dién ap. Tin hi¢u
cua cac thong so dién do duoc duoc truyen
dén bo diéu khién thong qua duong truyén
RS485 hai day su dung g1ao thirc Modbus
RTU. Giao dién RS485 cua b diéu khién
duoc trién khai thong qua mo-dun FX3U-
485-ADP. i

. Bo di€u khién doc céc tin hi¢u roi rac
bang mo-dun FX2N-16EX/UL. Toan bd dir
ligu tich liy: gia tri dong di¢n, gia tri di¢n ap,
nang luong hoat dong va 17 tin hi€u trang
thai roi rac cua feeder dugc truyén vé trung
tam diéu khién thong qua modem vo tuyén
NEVOD-5M (cong ty Geolink, Moscow).
Bo diéu khién giao tiép v6i modem vo tuyen
thong qua mo-dun FX3U-232-BD qua giao
dién RS232. Chu ky dém cong to dugc hinh
thanh theo yéu cau tir trung tam diéu khién
chinh.

Mirc thap cua SMVP dugc dat trong cac
ta diéu khién dit tai cac tram bién ap. Cong
to dién van nang duoc lap dat trong tu cac
feeder co dién 4p 6 kV, mdi dong hd dién
mot feeder.

Tai trung tam didu khién, thong tin tir cac
tram bién ap cua mo duoc thu thap va hién
thi. C6 tu diéu khlen va may tinh cd nhan
duogc cai dit phan mém Citect SCADA.

SMVP dam bao:

- diéu khién va truyen tai theo thoi gian
thuc cac thong s6 cong nghe cua nang luo’ng
dién: dong dién va dién ap cua feeder; gia tri
dién ap déu vao trén feeder; gia tri dién ap
dau vao 35 kV & dau vao may bién ap; luong
nang luong tich Iy hoat dong va phan ing
cho moi feeder;

- diéu khién va truyén tin hiéu bao vé cong
ngh¢ theo thoi glan thuc: bat/tat feeder; bao
vé dong dién toi da cua feeder; ngan mach
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Feeder s6 31
s Cong suat ao 213 kW

Ngirng may

I 4
Feeders6 32

Hinh 2. Cira s6 hién thi biéu dé céng sudt tiéu thu ciia cdc feeder 31 va 32

cham dat cua feeder; nhiét 46 dau ctia may
bién ap;

- chi bao phan phdi hién tai cua thiét bi
khai thac giita cac duong dau ra va trang thai
cua no (hoat dong hodc khong hoat dong)
dudi dang so dd ghi nhé dd hoa trén man
hinh may tinh cé nhan;

- hién thi, lru trir va x6a cac tin nhin va
canh bao sy cd; - luu trix tat ca cac thong bao
hé thdng trén vt mang bén ngoai.

H¢ thong SCADA thyc hién theo thoi
glan thyc: gidm sat cac thong sO dién nang;
giam sat tinh trang chuyen mach cta thiét bi
bao vé cong nghe giam sat tinh trang phu tai
cua cac feeder cua tram bién éap; thong béo
cho nguoi van hanh Ve cac tinh hubng khan
cap trong 1an luu trix tlep theo; trinh bay cac
s0 do do dugc & dang do hoa; tao bao cao vé
cac thong s6 do duoc.

Cua s6 chinh cua hé thong SCADA ty
dong xuét hién khi may tinh c4 nhén duoc
bat. Cura 5O bao gom trudng hién thi trang
thai ngudn cap dir liéu, truong diéu khlen tai
va truong hién thi trang thai tai. No hién thi
su phan bd hién tai cta thiét bi khai thac glua
cac tram bién ap ciia mo va cac nguon cap
dit liéu ddu ra cua chung, chi bao dén cua cac
feeder duoc két ndi va dac diém cia chung,
trang thai cta thiét b chuyen mach bdo v¢

cong nghé, trang thai ctia cac cam bién, kich
hoat bao v¢, cling nhu tinh trang cta thiét bi.

Hé¢ thong SCADA cling thyc hién cac
chirc ndng canh bdo cho ngudi van hanh ve
céc tinh huéng khén cip dudi dang canh bao
bang hinh anh va 4m thanh vé viéc kich hoat

cac bién phap bao v¢ cong nghé sau do6 ghi
lai ching vao co s¢ dir li¢u va luu trit dang
ky tai nan; 1ap bao cao vé mirc ti€u thy nang
luong d1en dua trén céc thong s6 do dugc
trong mot khoang thoi gian nhat dinh va
xuat ra dudi dang y€u ciu thanh t€p Excel va
Access; téng hop bio céo vé cac tinh hudng
khan cép.

Chuc nang gidm sat va trinh bay cac
thong sb dién ndng do dugc dudi dang dd
hoa bao gdém xu 1y va hién thi s6 doc cong
suit tac dung nhan dugc tu cong to dudi
dang xu huéng. Ctra s6 hién thi xu hudng
tiéu thu dién nang trén cac feeder duoc hién
thi trong Hinh 2. 2. Dya trén cac xu huéng
da trinh bay, co thé xac dinh thoi gian hoat
dong cua thiét bi & muc du tai hodc mot phan
tai, & ché do khong tai hodc khi tat nguon.

Trong qua trinh van hanh to hop tai mé
than Shubarkol-Komir, cho thay:

- h¢ théng da chu:ng to dugc kha nang
hoat dong trong cac diéu kién van hanh kho
khén trong suot thoi gian;

- hé thong con truc quan hoa cho phép
theo ddi mot cach thuén tién buc tranh toan
canh vé hoat dong cua cac tram bién ap cua
mo, theo doi cac thong sd ning luong, dong
thoi tmg pho k1p thoi voi cc tinh huong khan
cAp xay ra tai cac tram blen ap lam viéc;

- chire nang diéu khién ty dong cac thiét
bi két ndi voi cac feeder cua tram bién ap,
dugc phat trién riéng cho hé thdng nay, dua
ra btrc tranh hoan chinh vé trang thai phy tai
ctia tram bién 4p va céac vi tri két ni thiét bi
trén toan b khu vuc ciia mo than;
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- hé thong mé va dé dang mé rong;

- hé théng dang trong qua trinh hién dai
hoa lién tuc.

Dong thoi, dua trén ket qua van hanh t6
hop, cho thay toc do truyen dir liéu thap qua
kénh v6 tuyen da. Cong suat cua kénh truyén
khong du trong khoang cach xa dan dén ton
that mot phan dit liéu, dic biét 1a khi c6 mua
16n. Tuy nhién, vdi viée héi dép theo chu ky,
viéc mat cac goi riéng 1€ khong qua nghiém
trong d6i v4i toan b hé thong

Tai thoi diém thiét ké hé thong, cac thong
sO ky thuat da quy dinh rang hiéu suat ctia hé
thong khong dugc t¢ hon mdt cudc hdi dap
moi phit. Viée phan tich xu huéng cong suat
tirc thoi cua cdc feeder trong tram bi€n ap
yéu cdu ting tan s6 hoi dap 1én it nhat mot
lan hoi sau mdi 4 gidy. Hién nay, cac kénh
truyén thong thay thé dang dugc phat trién.

Viéc trién khai hé thong da gitp tang dang
ké hiéu qua glam sat cac thong sO nguon
dién va bao v¢ cong nghé cua tram bién ap.
Bang cach két hop dir liéu thanh mot hinh
anh duy nhat trén man hinh, nguol diéu pho1
da tang téc do phan 0 rng v&1 moi tinh huong
khan cap lién quan dén viéc dimg khan cap

Mercury-234

cac tram bién ap.

Trong qua trinh van hanh thtr nghiém hé
thong, cac ché do nhan rdi cua thiét bi két
nbi v6i cac tram bién ap Yuzhnaya va Yugo-
Zapadnaya da bi loai trur. Phu tai cho cac
tram bién ap nay 1a 10 thiét bi, trong d6 may
xtc EKG-5 - 5 chlec may khoan ty hanh
ESH-10-70 - 2 chiéc; may xuc EKG-8 - 1
chiéc; may khoan va hé thong thoat nudc.
Lam viéc c6 tdi mang lai muc ti€u thy nang
lugng cho tirng loai may xtc nhu sau: EKG-
5 - 250 kW/h, EKG-8 - 630 va ESH-10-70
- 1250 kW/h.

Nhan vién phyc vy ddi ca trong vong
mot gio, 2 1an mot ngay. Mirc tiéu thu ning
luong trung binh khi khong tai 1a 500 kW/h
d6i v6i thiét bi dau ndi vao tram bién ép.
Nhu Vay, chi viéc loai bo cac ché d6 khong
tai méi mang lai muec tiét kiém nang luong
ude tinh hang nam la 360.000 kW/h cho hai
tram bién 4 ap. .

3. H¢ thong giam sat tir xa bang Internet
cac ché d§ van hanh ctia may xic

Kinh ngh1em thu dugc trong qua trinh
phat trlen va van hanh SMVP da duoc st
dung dé tao ra hé thong giam sat tir xa cac

Piéu do vién

: \
AKHO -
Tram goc mang Internet
6 KV di dong
Modbus (, T \\\
Modem GPRS ﬂ

Hinh 3. Céu tricc hé théng gidm sdt tir xa bing Internet cdc ché dj vin hanh
clia mdy xuc
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Thiét bi* Suat tiéu thu thuc té, kWh/m?
Théang Hai Théang Ba Théng Tu
EKG-5A (0,485) 0,580 0,698 0,204
EKG-8U (0,780) 0,899 0,144 0,000
EKG-12,5 (0,774) 1,208 0,003 0,877
ESh-10/70 (1,050) 0,970 0,917 1,039
HITACHI (0,807) 1,183 1,275 1,490

*Trong ngodc don 1a cac dinh murc tiéu thu dién cia cac may xuc duoc thiét 1ap khong phu
thudc diéu kién khi hau va thoi gian trong nam.
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Hinh 4. Thay doi sudt tiéu thu di¢n nang trén EKG-12.5 cho thing Hai (a)
va thang Tuw (b) nam 2015

ché d6 van hanh cua mdy xuc tai mo than
Shubarkol-Komir. H¢ thong nay dugc tao ra
nham muc dich quan 1y van hanh cac quy
trinh cong ngh¢ khai thac than va thiét 1ap
céc ti€u chuan hop ly vé muc tiéu thy dién
ning cu thé cua cac loai may xuc. Chirc
nang chinh cta h¢ thong giam sat tir xa bang
Internet  da duoc xac dinh - glam sat cac
thong s6 tiéu thy dién nang cua may xuc.

Trong qué trinh phat trién, cho thay vigc
st dung lién lac modem vo tuyén dé truyén
thong tin tr may xuc la khong hi¢u qua do
chiung nam trong khu vuc ¢6 duong tmyen
tin hi¢u vo tuyén khong 6n dinh. Nhu cau
su dung cac bo lap lam tang chi phi ctua hé
thong mot cach vo ly.

Mot hudng day hra hen trong cac hé
théng khong day dé thu thap va truyén thong
tin 1 cac mang cong nghiép theo tiéu chuan
802.11, tuc 1a cong ngh¢ Wi-Fi, cling nhu
cac mang dir liéu di dong. Mang Wi-Fi 6 mo

16 thi€n Shubarkol-Komir dang trong giai
doan phat tnen hién bao phu mdt khu vuc
han ché. Vé van dé nay, trong h¢ thong phén
tan dé giam sat cac dbi tuong tir xa cua thlet
bi cong nghé, viéc truyén dir liéu duge to
chtrc qua mang GSM.

Tinh nang chinh cua truyén dir liéu goi
GPRS 1a kha nang két ndi thué bao v6i mang
mot cach lién tyc. Kénh vo tuyen chi duoc
cung cap cho thué bao trong suot thoi gian
truyén goi dir ligu; thoi glan con lai n6 dugc
str dung dé truyén cac goi clia nhimng nguoi
dung mang khac. Véi phuong thuc t6 chice
lién lac nay, viéc thanh toan chi dugc thuc
hién cho luu lugng truy cﬁp chur khong phai
trong toan bd thoi gian cua phién lién lac.
Cong ngh¢ GPRS Ia toi vu dé st dung trong
cac hé thong giam sat lién tyc céac vat thé di
dong va ¢0 dinh. Téc do trao dbi dir li€u t6i
da co the str dung cong ngh¢ GPRS vé mat
ly thuyét c6 thé dat toi 170 Kbit/s.
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Céc dong hd do ning hrong dién cua hé
théng duoc lap dat trong cac 6 dién ap cao
loai YAKNO, cung capdi¢nap 6 kV cho may
xuc. Dir li¢u tur may do Mer-kury-234ART2-
00P thong qua giao thirc Modbus duoc truyén
truc tiep bang modem iRZ ATM2-485 GSM/
GPRS dén may tinh & trung tam didu do cua
ky su trudng dign duge lap dat & Karaganda.
Tram goc cua nha diéu hanh di dong CTCP
Kcell nam ¢ khoang cach 500 km, ngay tai
khu vyc cua lang dung chan.

Trong Hinh 3 cho thay cau trac cia hé
thong giam sat tr xa bang Internet cac ché
dd van hanh cua may xuc.

Thong tin dugc yéu cau s& dugc nhan boi
modem GSM c6 dia chi IP tinh. Tram co s&
cua nha khai thac mang di dong sau khi nhan
duoc yéu cau s€ lién hé voi ting modem
nam tryc tlep trong 6 dién 4p cao YAKNO.

Hé thong SCADA hién thi va luu trir dir
li€u nhan dugc véi chu ky 20 phat 1 lan. Dya
trén dir liéu nhan dugc, hé théng SCADA tao
bao cdo ngay vé mc ti€u thy nang luong.

Tai trung tdm diéu do, cac thong tin sau
duoc tinh dén: luong dién tiéu thy tac dung
va phan khang; lugng di¢n tic dung va phan
khang dugc tao ra; tong nang lugng; hé so
cong suat cos¢. Sau khi nhén duoc s6 lidu
thuc té khdi luong dat da van chuyén hang
ngay, tinh dugc suat tiéu hao nang luong: Ar
= A/M, trong d6 A la nang luong tiéu hao
thuc té cho san xuat v6i khoi lugng M (m?).
Mirc ti€u thu nang lugng thyc t€ da duge tinh
dén ning lugng tac dung ma thiét bi tiéu thu.

Hé théng dugc dua vao van hanh vao
thang 2 ndm 2015. Phan tich suat tiéu thy
nang luong cua 5 mdy xuc da duoc thuc
hién. Muc ti€u thy dién nang cu thé thyc té
da dugc xac dinh cho cac ché do van hanh
khac nhau: thoi gian khong tai, di chuyen
may xuc hoic di chuyén dat da cho moi may
xtic. Bang sau trinh bay danh sach cic may
xuc duge didu khién va do suat tiéu thu ning
lugng trong ba thang

Co thé ket luén rang cac tiéu chuan duoc
thiét 1ap vé suit tiéu thu nang luong khéc
nhau tuy thugc vao loai cong vig¢c dugc thue
hién boi may xuc (khai thac than, boc dat,

v.v.), vé ndi dung cua cac hoat dong cong
nghe cling nhu diéu kién khi hiu va thoi
gian trong nam theo két qua giam sat thuc
t€. Hién nay, trong qua trinh van hanh, ti€u
chuan suat nang lugng ti€u hao dugc tinh
toan va c¢b dinh cho timg loai may xuc.

Nguoi ta da ching minh rang suat tiéu
thy nang luong thyc té giam khi suat ti€u
thu tang Két luan nay duogc xac nhan bang
két qua glam sat suat tiéu thu nang luong
cua may xauc ESh-10/70: gia tri tinh toan va
thuc té cia suat tiéu thu trong bang c6 doi
chat khac nhau. Co sy gia tang dang ké vé
suat tiéu thu dién nang thuc t€ so voi muc
tinh toan cta may xuc EKG-5A vao thang
2-thang 3, dbi véi EKG-12.5 vao thang 2
va d6i v6i may xtic HITACHI véo thang
2-thang 4.

Tu phan tich két qua quan tric cho thiy
can diéu chinh ti€u chuan tinh toan tiéu thy
dién nang cu thé cia may xuc tiy theo mua
va tinh chat cong vigc thyuc hién.

Trén co so két qua cua cac nghién ctru
da thuc hién, cac dinh muc thyc t€ dé san
xuat mot don vi san pham trong cac quy
trinh cong nghe khac nhau (khai thac than,
boc dat, xac bdc cong ngh¢) da duogc xéc
dinh cho cac loai may khai thac chinh duoc
sir dung trong Cong ty C6 phan Shubarkol-
Komir.

Cung voi viéc gidm sat muc ti€u thy
nang luong, chit luong truyén tai thong tin
dugce nghlen ctru trong 3 thang tr ngay 1/2
dén ngay 30/4/2015. Phan tich lién tuc dir
liéu nhéan dugc trong diéu kién nhiéu cong
nghlep thuc té tir thiét bi dién 4 ap cao va cac
vi tri dia ly khac nhau cia may xuc gitp
danh gia chat luong lién lac bang GSM cua
mo than. ) o

Phan tich chat lugng lién lac cho thay, d6i
véi cac d01 tugng nam trong Vung thu song
khong 6n dinh, can st dung cac phuong
phép xu ly thong tin dic biét dé dam bao
tinh trung binh va tich Ity thong tin trong
cac khdi hé thong dat trong cac 6 dién ap
cao, voi viéc truyén di nhiéu lan. dir liéu
trung binh.

Do do, Mercury-234 mét tr INKOTEKS
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(Moscow) cho phép luu trit hd so cong suit
do duogc trong 120 ngay qua. Dir ligu tir cac
may xtic ndm trong khu vuc c6 kha néng thu
song khong 6 6n dinh dugc liy truc tiép tur moi
dong ho bang chuo*ng trinh cau hinh. Viéc
van hanh may xtc dudi sy giam sat lién tuc
gitip c¢6 thé nhanh chong xac dinh nguyén
nhan gy ra thoi gian ngung hoat dong bat
thu’ong cling nhu dleu chinh trong truong
hop vi pham quy chudn ky thuat.

Cac h¢ théng giam sat tir xa bang Internet
vé ché d6 van hanh cta céc tram bién 4p va
may xtc dd cung cdp kha ning quan 1y van
hanh cong nghé khai thac than trong khai
thac 16 thién.

Viéc phat trién hé thong s€ dugc thuc
hién bang cach m¢ rong so luong may xuc
duogc giam sat tir xa, diéu nay sé giup chuyén
tr quan ly muc tiéu thu dién nang cua tung
may sang quan ly murc tiéu thu dién ndng cua
mo than.

4. Két luian

Viéc dua vao str dung hé thong giam sat
tir xa cac ché d6 van hanh TBA cao thé va
thlet bi khai thac mo than giup ting déng
ké hiéu qua cta qua trinh khai thac than do
g1am sat lién tuc cac thong sO dién va bao N
cong ngh¢ cua tram bién ap. Phan tich biéu
do tiéu thy dién nang cho phép theo doi hi¢u
qua st dung thiét bi duoc két ndi trén mdi
feeder. Nho tich hop dir li¢u vao mdt hinh
anh duy nhat trén man hinh, cac diéu do vién
da tang téc do phan g v6i moi tinh huong
khan cép lién quan dén viéc dung khén cap
cac tram bién 4 ap.

Dya trén két qua van hanh t6 hop, udc
tinh murc tiét kiém ning luong trong nam 1a

(Tiép theo trang 20)

T. B., O6ocHoBaune
HEOOXOMUMOCTH  HCIONb3oBaHusi  BIM-
TEXHOJIOTHH  C  TeNBI0  TOBBIIICHUS
3¢ (HEKTUBHOCTH CTPOUTEIIBHBIX TPOIIECCOB,
WznarenberBo: OOMIECTBO ¢ OrpaHUYCHHON
orBeTcTBeHHOCThIO  KomnokBuym  ISSN:
2223-4047.

4.Bo Xay dung, Tai li¢u phuc vu dao tao, b01
dudng kién thirc 4p dung BIM - Phan 1: Tong

3. Topoxosa

360.000 kW/h cho hai tram bién 4p do loai
bo trang thai chay khong tai cua thiét bi khai
thac mo.

Vi¢e tao ra hé thong gidm sat tir xa bang
Internet cac ché do van hanh may xuc cho
phép nhanh chéng diéu chinh cac ché 4o van
hanh may xtc, cling nhu thiét 1ap cac chi sb
hop 1y vé sut tiéu thy dién tiy thudc vao
tinh chat cua quy trinh cong nghé, c6 tinh
dén cac yéu to thoi tiét.

Tai liéu tham khao

1.  Bepxo3un
MOHUTOPUHT B
OAO «HUprupenmer»,
article/11264\

2. Nguyen Thé Truyen vannk, Thiétké xay
dyng h¢ thong giam sat diéu khién tap trung
tram bién ap phong nd dung trong him mo;
Vién Nghién ctru Di¢n tu, Tin hoc, Tu dong
héa (VIELINA) https://tapchicongthuong.
vn/thiet-ke-xay-dung-he-thong-giam-sat-
dieu-khien-tap-trung-tram-bien-ap-phong-
no-dung-trong-ham-mo-102306.htm.

3. HOi-¢por Yen (Yu-feng Chen),
VYnaneHHbli MOHHUTOPUHI U KOHTPOJb
TSDKENIOW  KapbepHoil TexHuku;  Control
Engineering POCCHS No2 (80), 2019.

4. . B. bpeiino, A. B. Cuukapenko, E. C.
KotoB; Cuctemsl yaieHHOrO MOHUTOPUHTA
PEKUMOB paboThI BBICOKOBOJIBTHBIX
MO/ICTaHIIUH " rOPHOI00BIBAIOIIETO
o0OpynoBaHUSl Ui YTOJBHBIX pa3pe3osB,
DU3HKO-TEXHUYECKHE po0IeMBbl
pa3pabOTKK  TOJIE3HBIX  HMCKOIMAEMBIX,
Boimyck Ne 5, 2016.

C.C., VYmaneHnbid
TOPHOM  TNPOU3BOJICTBE,
https://zolotodb.ru/

quan vé M0 hinh thong tin cong trinh, 2021.

5. Quyét dinh s6 258/QD-TTg ngay 17
thang 3 ndm 2023 cua Thu tuéng Chinh phu
phé duyét Lo trinh ap dung M6 hinh thong
tin cong trinh (BIM) trong hoat dong xay
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Hién trang va trién vong nghién ctru Ky thuat do
lwong trong khi khoan & mo than ham lo

Chen Zeping, Yan Baoyong, WangGuozheng, et al. Research status and prospect of MWD
technology in coal mine[ J]. Mining Safety & Environmental Protection,2022,49(6):130-134.
DOI: 10. 19835 /. issn. 1008-4495. 2022. 06. 023

>> CN. Nguyén Mai Hoa, Cong ty CP Tu van dau tur mo va cong nghiép - Vinacomin (Bién dich)

Tom tat: Cong nghe do luong trong khi khoan trong mo than ham 16 dong vai tro khong
thé thay thé trong viéc phong ngira va klem soat tai nan do khi métan, phong chong tai nan
do nudce va tham do céc tai nan dja chat tiém an. Day la cong nghé cot 161 glup chuyén doi
qua trinh khoan tham do trong ham 10 mo than tir “quy dao khong kiém soat” sang “dinh
huéng chinh xac”, qua do nang cao dang ké murc d6 phong chdng tai nan trong mé than him
16 ¢ Trung Qudc. Bal viét gidi thiéu nguyén ly va loai hinh ky thuat cta ky thuat do luong
trong khi khoan, 6n lai qua trinh phat trién cua ky thuét do luong trong khi khoan ¢ mo than
ham 10, miéu ta ch1 tiét thanh qua k¥ thuat dai dién va tinh hinh (g dung thyc té ddi voi k§
thuat do luong trong khi khoan c6 day, k¥ thuat do luong trong khi khoan khong day mach
xung bun, ky thuat do luong trong khi khoan khong day song dién tir. Trén co s¢ nhu cau
xay dung mo thong minh, mo trong sudt trong tinh hinh m&i, bai viét dua ra xu huéng phat
trién cong ngh¢ do dac theo giéng khoan trong bbi canh khoan tham do thong minh phyc vy
phong chéng tai nan mo than. Céac hudng nghién clru quan trong bao gdm: tir phuong dién
do luong khi khoan gan dau khoan” “ 16 khoan dai dinh hudng + “tham do dia chat” “16
khoan dai dinh hudng+ thim do, do luong khi”, d& md ra xu thé phat trién ctia k§ thuat do
luong trong khi khoan.

Abstract: Measurement while drilling (MWD) technology plays an irreplaceable role in gas
disaster prevention and control, water disaster prevention and control, hidden geological
disaster exploration and so on. It is the key of coal mine underground drilling construction
to change from “ uncontrollable trajectory” to ““ precise orientation”, which greatly
increases the level of disaster prevention and control in Chinese coal mine. This paper
introduces the principle and technical types of MWD technology, reviews the development
of MWD technology in underground coal mines, and expounds the representative technical
achievements and practical applications of wired MWD technology, mud pulse wireless
MWD technology and electromagnetic wave wireless MWD technology in detail. Based on
the construction needs of smart mines and transparent mines under the new situation, the
development trend of MWD technology is prospected from the aspects of *“ near - bit MWD ”,
“directional long drilling + geological exploration”, “ directional long drilling+gas
exploration” and so on, centering on the intelligent drilling of coal mine disaster prevention
and control.

Than 1a ning luong chu thé ctia quoc gia,
1a nén tang phat trién 6n dinh kinh té va dam
bdo quan trong cua an toan chlen luge nang
luong. M6 than cta Trung Quéc lay khai
thac dudi long dat lam chu dao, diéu kién
ton tai cua via than phic tap, thuong xuyén
xdy ra rui ro an toan nhu n6 khi, phut 16 than
va khi dot ngdt, buc nudc, uy hiép nghiém

trong den an toan tinh mang cua cong nhan
san xuat trong 10 mo than.

Ky thuat khoan do ludng trong khi khoan
c6 thé giam sat, do luong thoi gian thye va
hién thi thong s6 quy dao lo khoan, kiém soat
quy dao 16 khoan thuc té, khoan theo quy
dao thlet ké hoic dia tang muc tiéu, con co6
thé tién hanh chia nhiéu nhanh dé khoan, c6
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vu diém 13 khoang cach khoan xa, hi¢u suat
cao, gia thanh thap, c6 thé tap trung thao hut,
1 lo khoan nhiéu tac dung, phong chéng tac
hai vuot trudc, u’ng dung rong rai trong cac
linh vuc phong chdng tac hai thdo hut khi,
nuGe thdm do, thao huat, phong chéng chay
bang bom vira, phong phut 16 dot ngdt, tham
do dia chat.

Ngoai ra, cong nghé nay con co the thuc
hién khoan da nhanh, véi cac uu diém nhu
khoang céach khoan xa, hi¢u suét cao, chi phi
thap, kha ndng khai thac tap trung, mot 16
khoan c6 thé sir dung cho nhiéu muc dich
va phong ngura tai nan som. Cong ngh¢ nay
dugc tmg dung rdng rai trong céc linh vue
phong chéng tai nan dudi ham 16 mo than,
bao gom khai thac khi mo, tham do va thoat
nuGe, bom vira chong chay, giam 4p chéng
no, tham do dia chat, v.v.

Ky thuat do hrong trong khi khoan da giai
quyet hi€u qua cac van de Chleu sau 16 khoan
nong, quy dao khong thé kiém soat, ton tai
dai tréng rong thao hut khi cua ky thudt cong
nghé khoan xoay truyén thong, 1a k¥ thuat
quan trong cua ky thuét khoan tham do trong
16 m6 than tr “quy dao khong thé kiém soat”
dén “dinh hu’ong chinh xac”

Tu khi dua cong nghe va thiét bi khoan
do ludong nudc ngoai vao nam 2003, cac nha
nghlen cuu Trung Quéc da tap trung vao
vigc phat trién cong nghe khoan dinh huong
va két hgp voi nhu cau thyc té ctia cac mo
than trong nude. Ho da tién hanh nghlen cuu
lién tuc trong nhiéu nim va phat trién mot 5O
thanh tuu cong ngh¢ l6n da dat dén trinh d¢
tién tién quoc te, pha vo su doc quyen cong
nghe nudce ngoai va dat dugc tién bo 16n tur
viéc glO’l thi¢u cong nghe theo sau va vuot
qua, cai thién hiéu qua thiét bi cong nghe va
trinh d§ phong ngtra tai nan trong 16 mo than
ctia Trung Quoc.

Théang 3 nam 2020, Uy ban phat trlen va
cai cach qudc gia, cuc nang luong qudc gia
ban hanh lién tich “Y kién chi dao tang cuong
phat trlen thong minh héa m¢ than” dé xuat:
thiic day sang tao, d6i moi KHKT, néng cao
k¥ thuét va trinh d6 trang thiét bi thong minh
hoa, dot pha trong k¥ thudt va trang thiét bi
tham do do ludong dia chat chinh xac, cam

bién va canh bao thong minh tr cac ngudn
nguy hiém, nguoi may trong mo than.

Thang 12 nam 2021, Hi¢p hoi cong
nghiép Than Trung Quoc ban hanh “Y kién
chi dao xay dung mo than an toan, hi¢u qua
cao giai doan 5 nam lan thir 147, de xuat day
nhanh nghién ctru va phat trién thiét bi cong
ngh¢ 161 thong minh, tap trung vao cac dot
phé trong cong nghé va thlet bi thong minh
nhu do tham do dia chat chinh xac, nhan
dang than, da va dia chit trong sudt, di sau
vao phong ngua va kiém soat cac tham hoa
16n trong cac mo than va nang cao nang luc
dam bao an toan cta cac mo than,

Pé dat duoc muc tiéu trén, can tiép tuc
nang cao trinh d6 cong ngh¢ do luong trong
khi khoan & m¢ than ham 10, tir d6 cung cap
mot luong 16n dir ligu nén tang hd trg cho
qua trinh s6 hoa va thong minh héa mé than.
Do do, tac gia da h¢ thong héa va trinh bay
qua tr1nh phat trién, cac thanh tyu tiéu biéu
va hi¢n trang cong nghe do luong khi khoan
trong ham 16 mo than ¢ Trung Qudc, dong
thoi chi ra nhiing van dé ton tai trong Ung
dung thyc té. Dya trén nhu cau khoan tham
do thong minh phuc vu phong chong thién
tai trong mo than, tac gia dé xuat rang cac
cong nghé do luong khi khoan méi nhu “do
luong gan mii khoan”, “khoan dinh huéng
16 dai + thong s dia chat”, “khoan dinh
huéng 16 dai + thong s khi mo” s& trd thanh
huéng nghién ctru trong diém cta cong nghé
do ludng khi khoan trong mé than ham 10.

1. Nguyén ly ky thuit do lwong khi
khoan

1.1 Cau tao hé théng do lwong khi khoan

Hé thong do luong trong khi khoan & mo
than ham 10 chu yéu ding de do luong thong
s6 quy dao 16 khoan, bao gém cac bd phan
chinh nhu: thu thap di lidu, thong tin va hién
thi, nhu minh hoa hinh 1.

Phan thu thap dir liéu bao gom cac cam
b1en dugc ldp dat bén trong can khoan hoic
can khoan khong tur tinh phia sau miii khoan,
dung de do céc loai dir li¢u trong 16 khoan.
Chu yéu bao gom

* Thong so quy dao 16 khoan: goc
nghiéng, phuong vi, gbc hudng cong cu.

«  Thong s6 thong tin dia chat: gamma

40 Bantin Twvan & Cong nghé M6



I CONG TAC KHOAN

Cim bién goc hudng cong
cu, phuong vi, goc doc

Thong tin co diy

Hién thi qu¥/ dao

Cim bién Gama phuong vi

Thong tin mach xung bin

Hién thi gama phuong vi

Cim bién dién trd suit

Thong tin song dién tir

Hién thi dién trd suat

Thong tin song am thanh

Hién thi thong s0 k¥ thuit

Cam bign nhist 4o, 4o rung,

ap lue khoan, momen

Cin khoan théng minh

Cim bién 35 rong notron

Cap quang

B0 phan thu thip

Phin thong tin

Phin hién thi

Hinh 1. Ciu tao hé thong do lwong trong khi khoan

phuong vi, dién tré suat, dir liéu do rong
notron, v.v. )

¢ Thong s6 ky thut: do rung, ap luc
khoan, mé-men xoan, toc d§ quay, nhiét do,
V.V.

«  Phan thong tin chil yéu c6 nhiém vu
truyen dir liéu do dac tur day 16 khoan 1én
thiét bi do & miéng 16 bang phuong thuc ¢6
day hoic khong day. Phan hién thj s& xur ly
va phan tich dit liéu thu duoc, sau d6 hién thi
két qua trén may tinh.

1.2 Loai hinh ky thudt do luong khi khoan

bo luong trong khi khoan dugc chia
thanh 2 loai c6 day va khong diy dya vao
phuong thire truyen tai thong tin. Truyen dan
6 day chu yéu sur dung can khoan cap thong
tin, truyén dan khong day chu yéu gém ky
thudt mach xung bun, song dién ttir, song
am thanh, can khoan thong minh, cap quang.
Trong d6, k¥ thuat kiéu mach xung bun va
song dién tur 1a hai phuong thirc da phat trién
hoan thién, chu yéu ung dung trong linh
vuc khoan tham do khi ty nhién va dau khi,
méi duge Ung dung trong mo than ham lo
trong vai nam tro lai day, téc do truyén dan
thong tin cua séng am thanh cao, nhung bi
suy gidm manh khi di qua can khoan, do d6
khong thé thuc hién truyén tai voi khoang
cach xa, hién chua thiy thong tin lién quan
dugc ung dung trong ham 16 mo than. Ky
thuat truyén dan bang dit liéu cap quang, can

khoan thong minh hién nay van chua trong
giai doan nghién ctru 1y luan.

2. Qua trinh phat trién va hién trang
ky thuit do lwong trong khi khoan ¢ mé
than ham 1o

Hién nay, cong ngh¢ do luzong trong khi
khoan & mo than harn 16 cha yéu bao gom
do luu trt, do truyén c6 day va do khong day
bang xung bun, trong dé do khong day bang
song dién tur dang trong giai doan m¢& rong
ung dung.

Sau nhiéu nim phat trién, Trung Qudc di
hinh thanh céc hé thong do luong trong khi
khoan trong mo than c6 day va khong day,
tiéu biéu la:

+ Dong ZSZ cua Vién Nghién cuu
Trung Khéanh thuoc Tap doan Khoa hoc
Cong nghé Than Trung Qudc (Chongging
Research Institute, China Coal Technology
& Engineering Group) (sau day goi 1a “Vién
Trung Khanh”).

« Dong YHD cua Vién Nghién cuu
Tay An thugc Tap doan Khoa hoc Cong nghé
Than Trung Qudc (Xi’an Research Institute,
China Coal Technology & Engineering
Group) (sau day goi 1a “Vién Tay An”).

Céc cong nghé nay da dat trinh do tién
tién hodc dan déu quoc té va duoc ung dung
rong rii, cung cip hd trg k¥ thuat va thiét bi
cho hoat dong khai thac than an toan trong
ham 16 mo than.
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2.1 Cong nghé do luu triv

Cong ngh¢ do luu trir thu thap dir liéu ve
quy dao 16 khoan, thong sé dia chit thong
qua thiét bi do dat bén trong 16 khoan. Dir
li¢u nay dugce luu trr trong b nhé chuyén
dung va chi dugc liy ra sau khi khoan hoan
tat, sau d6 duoc doc va xir 1y bang may tinh,
may tinh bang hodc dién thoai di dong. Phan
mém chuyén dung s€ phan tich dir liéu de
hién thi quy dao thuc t€ cua 16 khoan.

Cong ngh¢ nay khac phuc nhuge dlem
cua khoan quay truyén thong, von khong thé
do va hién thi quy dao lo khoan theo thoi
gian thuc, qua d6 cung cép thong tin quan
trong cho vige b6 sung hodc bb tri 16 khoan
tiép theo.

Phuong thirc do dugc chia thanh hai loai
chinh: Do khi khoan - thiét bi thu thap dix
liéu trong qua trinh khoan va do khi rat can
khoan - st dung can khoan dé day thlet bido
vao 16 khoan sau khi khoan hoan tat.

Vao nhung nam 1940-1950, My va mot
s6 quéc gia khac da phat trién may do do
nghiéng 16 khoan dang Iuu trix, st dung cap
thép hodc can khoan dé dua thiét bi do vao
hodc rut ra khoi 16 khoan.

DPén nhitng nam 1990, nhiam dap tng nhu
cAu phét trién kinh té nhanh chéng cua qudc
gia, Trung Quoc da day manh hd tro nghién
clru va phat trién cong nghé do luong trong
khi khoan. Hang loat thi€t bi m&i ra doi, bao
gom: i

e May do d6 nghiéng dinh huéng diém
don,

*  May do d6 nghiéng lién tuc da dlem

« May do do nghiéng con quay hoi

chuyén,

* May do d6 nghiéng khi khoan co
day,

*  Mady do d¢ nghiéng khi khoan khong
day.

Nhiing thanh tyu nay da thuc day su phat
trién manh mé& cua cong nghé do ludong 16
khoan tai Trung Quoc

Tur thé ky 21, v6i su ra doi clia cac cong
nghe con quay h01 chuyen laser, g1a toc ke
s¢i quang va con quay hdi chuyén soi quang,
do chinh xac cua thiét bi do do nghiéng tiép

tuc duoc nang cao, dong thoi kich thudce
thiét bi ciing duoc thu nho dang ké, gitp cai
thién tinh linh hoat va kha ning ung dung
cua chung.

Hién nay, trong cac ham 16 mo than, phan
16m hoat dong khoan 16 sir dung cong nghé
khoan quay va cong nghe do luu trir da tro
nén pho bién rong rai. Khi ket hop véi cac
cong nghé dia vat 1y tién tién nhu: do thim
do gamma, do tham do bang dién, do luong
bang song dién tur, c6 thé thong qua do luong
16 khoan dé thu thap thong tin vé dia chét,
thiy van xung quanh 16 khoan, giup mé rong
dang ké pham vi Gmg dung ciia may do do
nghiéng.

2.2 Cong nghé do lwong khi khoan co day

Cong ngh¢ do luong khi khoan c6 day su
dung can khoan ¢o6 cap thong tin lam phuong
tién truyén thong, gitp truyén dir lidu MWD
(Measurement While Drllhng) tur day 16
khoan lén hé thong gidi mi tai miéng 16
hodc trén mat dit. Cong nghé nay cho phép
do ludong quy dao khoan theo thoi gian thyc,
gitip diéu chinh kip thoi huéng khoan.

So v6i cong ngh¢ do luu trlr, cong nghé
c¢6 day khéc phuc dugc cac nhuoge diém nhur:

«  Khong thé do va hién thi dit liéu theo
thoi gian thuc.

«  Khong thé kiém soat chinh xac quy
dao khoan. ’

Viéc ng dung cong ngh¢ nay danh dau
budge tién quan trong trong ky thuat khoan
ham 16 mo than, gitip chuyén déi tr "quy
dao khong thé kiém soat" sang "dinh huo’ng
chinh xac", md ra giai doan phat trien mai
cho cong nghe do dac khi khoan.

Nam 2003, M6 Dai Ninh A My Son
Tay da tién phong nhap khau may khoan
dinh huéng VLD-1000 cua Uc, két hop voi
hé théng do dac trong khi khoan DDM-
MECCA. Hé thong nay c6 do chinh xac do
gbc nghleng +0,2° va do chinh xac do goc
phuong vi £0,5°. Ngudn cap dién su dung
ong pin 11th1um dung mot lan, véi thoi gian
sir dung tir 8 dén 10 tuan.

Trong giai doan 2003-2009, da thi cong
tong cong 1. 848 16 khoan, v6i do sau t6i da
dat 1.002 m, tong chiéu dai khoan dat 110
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km. Luong khi thao hut lay ké dat 708 triéu

m?’. Ty 1€ thdo hut khi mé-tan dat trén 80%
m’, ngan chan hiéu qua cac sy ¢d do khi mé-
tan gay ra.

Viéc nhap khau mdy khoan nay c6 ¥ nghia
quan trong, gop phan thuc day su phat trién
nhanh chéng cia cong nghé va thiét bi do
dac trong khi khoan trong nganh khai thac
than ¢ Trung Qudc.

Nam 2005, Vién Nghién ctru Tay An, dua
trén cong nghé do dac trong khi khoan cua
Uc, da phat trién hé théng do luong trong
khi khoan ¢6 ddy YHD1- 1000(A) H¢ thong
ndy str dung nguon dién tir pin dit trong 16
khoan, nhu:ng trong qua trinh st dung gap
phai mot s6 van d€ nhu cuorng do tin hi¢u
truyén thap, tin hiéu khong on dinh va chi
phi thay thé p1n cao.

Trong giai doan "Ké hoach 5 niam lan thu
11", Vuong Thanh Phong cung cac dong
nghlep tai Vién Nghlen ctru Trang Khéanh da
tién phong phat trién hé thong do luong trong
khi khoan ZSZ1000 danh cho mo than ham
10, dua trén cong nghé cung cap dién bén
ngoa1 ong tham do. Hé thong nay ap dung
cong ngh¢ vong dong dién va cong nghé bu
tin hi¢u tu dong, cho phep truyen dong thoi
tin hi¢u do va dong dién cap nguon trén cung
mot duong dan Nho do, no khic phuc duoc
céc van dé vé tinh o on dinh kém cua tin hi¢u,
kho xac dinh su cb va chi phi thay thé pin
cao khi str dung ngudn dién trong 15 khoan.
Hé thong do dac trong khi khoan ZSZ1000
danh cho mo than dugc minh hoa trong
Hinh 3. Trong cac thu nghiém cong nghiép,
hé thong nay da thuc hién thanh cong ba 16
khoan chinh véi d6 sau trén 1.000 m, gitp
nang cao hi¢u sut khoan hon 10%.

He¢ thong do ludong nay c6 cac uu dlem sau:

1. Str dyng phuong thirc cung cip dién
bén ngoai 16 khoan, gitip thoi g1an hoat dong
cua ong tham do khong bi gidi han, tir do
nang cao hi¢u suat khoan.

2. Tin hiéu 6n dinh, d6 chinh xac do cao,
v6i pham vi do goc nghiéng tir -90° dén +90°
(+0,2°), goc phuong vi va gbc mat cong cu
tur 0° dén 360° (£1,5°).

3. An toan, than thién v&i moi truong va

chi phi thap, giup tiét kiém dang ke chi phi
van hanh. Mot bo hé thng co thé tiét kiém
khoang 250.000 nhan dan té chi phi pin méi
nam.

Hinh 2. Hg¢ théong do lu’&'ng trong khi
khoan chuyén dung cho mo ZSZI11000
dwa trén ky thudt cdp dién bén ngoai
16 khoan

Truong Tién Dao va cac cong su trong
“Phuong phap hiéu chuan rnay do do
nghiéng ngang st dung may do gia toc va
may do cuong do tir” dang trén Hoc bao
Dai hoc Bach kho Trung Khanh, 2014, 28
(3) da phat trién hé thong do luong trong khi
khoan ZSZ1500 dwa trén phuong phéap bu
sai so tong hop, gitip néng cao d6 chinh xac
do gan gap doi. Cong nghé¢ cung cap dién
bén ngoai 16 6ng tham do 12 mot thanh tyu
quan trong trong su phat trién ciia cong nghé
do dac trong khi khoan trong 10 mo than,
tao nén tang cho viéc mo rong va tmg dung
cong nghé do dac trong khi khoan co day
trong khai thac than ham 16.Trong giai doan
"Ké hoach 5 nam lan thu 13", Vién Nghién
ctru Tring Khanh da phat trién thiét bi do
luong trong khi khoan ZKGM 1000 str dung
phuong phap do gamma ty nhién cho khai
thac mo. Pong thoi, Vién Nghién ctru Ty An
da ché tao hé thong do luong trong khi khoan
c6 day dua trén phuong phap do gamma tu
nhién dinh huéng. Ca hai hé thong nay déu
¢6 thé hd trg nhan dién than - da trong khi
khoan, nang cao ty 1¢ khoan trang via than,
v6i pham vi nhén dién trong khoang 0,5 m.
Cong ngh¢ do luong trong khi khoan ¢ day
hién 1a k¥ thuat truyen dir liéu phd bién va
truong thanh nhat duoc Gmg dung trong cac
mo than ham 10. N6 déng vai trd quan trong
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trong phong chong tham hoa khi mo, xu ly
tai nan do nudc gy ra, tham do chu tric dia
chat va phong chong ap lyc mo. Tuy nhién,
trong qua trinh ung dung thyc té, cong nghé
nay van con mot so han ché:

1. Ket céu ctia can khoan c6 day phuc tap,
yéu cau quy trinh gla cong nghiém ngit, dan
dén chi phi san xuét va st dung cao.

2. Dau ndi cap dé bi mai mon va hidu qua
truyén tin hi¢u chiu anh huong 16n boi do
kin cua can khoan.

3. So voi, can khoan thong thuong, thanh
ngoai cua can khoan c6 day mong hon, d6
bén thap hon va kha nang chiu mé-men X04n
kém hon, khién n6 chi pht hop véi phuong
phap khoan dinh hudng trugt ma khong thé
ap dung cho phuong phép khoan dinh huéng
hdn hop, tir d6 han ché kha ning mé rong
ung dung trén quy mo 16n.

2.3 Cong nghé do dac trong khi khoan
khong diy s dung xung bun

Cong nghé truyén dir ligu bang _xung
bun la phuong phap truyén dir liéu pho bién
nhat trong nganh dau khi. Cong ngh¢ nay st
dung xung ap sut lam tin hiéu truyén tai,
voi dung dich xung rira bén trong cot khoan
lam kénh truyén tin hiu, gitp truyen dir
liéu do dac trong 16 khoan 1én miéng giéng.
Nhitng ndm gan day, dé khic phuc nhugc
diém cua cong nghé do dac trong khi khoan
co day trong khai thac than, chang han nhu
chi ph1 thiét bi cao va tinh tng dung cong
nghé con han ché, cong nghé truyén dit liéu
khong diy bang xung bun da dugc dua vao
thir nghiém trong cac mo than ham 16. Tuy
nhién, do yéu cau chong chay nd trong him
10, duong kinh thiét bi khoan nho, luu lugng
b0’m thip va dic diém cong nghe dac thu,
cong nghe nay chua thé duoc ap dung truc
tiép ma can ti€p tuc duge cai tién va hoan
thién hon dé phu hop véi dleu kién khai thac
than. Trong giai doan "Ké& hoach 5 nam lan
thr 13", Vién Nghién ctru Trung Khéanh da
phat trién hé thong do dac trong khi khoan
khong day str dung xung bun ZS72000 (xem
Hinh 3) Heé thong nay c6 thé két hop véi cac
loai can khoan thong thuong, phu hop voi ca
khoan dinh huéng va khoan hon hgp, danh

dau mot budc tién quan trong dau tién trong
cong nghé do dac trong khi khoan trong
khai thac than ham 16.Hé thong 7872000 st
dung p1n sac trong 16 khoan 1am ngudn cap
dién, védi thoi glan hoat dong lién tuc trén 20
ngay Do chinh xac do luong dat dén trinh
do cong nghé tuong duong voi cong nghe do
dac trong khi khoan c6 déy, phu hop véi cac
can khoan c¢6 duong kinh > 73 mm, do chinh
xac do cao, tinh nang tin cdy, tin hi¢u truyén
tai on dinh, do luong téc do nhanh, da dugc
Ung dung rong rai trong cac mo than ham 16
trong nhitng ndm gan day.

Doanpin Doan din déng va bd tao mach sung

—_—
Doan do lrong t

Ban phim an toan

Hinh 3. Hé thong do lwong khi khoan
khong day mach xung bun khi dung cho
mo ZSZ2000

So v6i cong nghé do luong trong khi
khoan (MWD) c¢6 day, cong nghé do luong
trong khi khoan khong day st dung xung
bun c6 khoang cach truyén tin hi¢u xa hon,
c6 thé st dung can khoan thong thuorng,
glup giam chi phi thiét bi, ting d6 bén va mo
rong kha nang g dung trong cac quy trinh
khoan. Tuy nhién, cong ngh¢ truyen dir ligu
bang xung bun ¢6 toc do truyen thap, mdi lan
do mat khoang 2 phut, phan nao anh ~huong
dén hiéu suat khoan & mot mirc do nhat dinh.
Ngoa1 ra, thiét bi do str dung nguon dién pin
va ché do lam vigc khong lién tuc, khong the
dap ung nhu cau do luong dai han va truyen
dr li¢u theo thoi gian thuc trong qué trinh
khoan tham do.

2.4 Cong nghé do lu’o"ng trong khi khoan
khong day sw dung song di¢n tir.

Cong ngh¢ truyén dir heu bang song dién
tr st dung song dién tir 1am phuong tién
truyén tai tin hiéu, bao gdm thiét bi do luong
trong 10 khoan va thiét bi thu nhén tin hiéu
tai miéng giéng. Nguyén Iy do luong cua
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cong ngh¢ nay duoc minh hoa trong Hinh 4.

Uu diém noi bat cua cong nghe nay la:
Khong phu thudc vao can khoan c6 déy (cap
thong tin) va moi truorng chat long, toc do
truyén dir ligu cao, ung dung tot trong khoan
bang khi, phu hop véi cac dleu kién khai
thac dic biét. Cong nghé truyén dit liéu bang
song dién tir da dugc sir dung rong rai trong
nganh dau khi, v6i do sau truyén thang ding
toi da trén 3.000 m. Nhitng ndm gan day, day
cling 1a mot trong nhirng hudng nghién ciru
trong diém cua cong nghé do luong trong
khi khoan khong day trong khai thac than
ham 10.

Vuong Gia Hao va céc cong sy tai Dai
hoc Dia chat Trung Qudc (VU Han da dua
trén 1y thuyét dién tur kinh dién dé xay dung
mo hinh kénh truyén dan dién tt EM-MWD
trong gleng khoan. Két hop v6i tinh chat
dién cua via than va da vay quanh via than,
ho da st dung phuong phap du’ong truyén
twong duo’ng deé tinh toan dién ap tin hi¢u
gitra cac dién cyc thu tai mi¢ng gleng, bao
gom quy ludt anh hudng cua do dan dién cta
tang than va da, tan suat tin hi¢u phat dién
trg suat va chiéu dai can khoan ddi véi dién
ap tin hiéu thu duoc.

Trong giai doan “K¢é hoach 5 nam lan thir
12, Vién Nghién ctru Trung Khanh da phat
trién hé thong do luong khong day trong khi
khoan bang song dién tir. Hé thong nay co
dd chinh xac do goc nghleng tir -90° dén
+90° (£0,2°) va dg chinh xac do gdc phuong
vi cling nhu géc dinh hudng cong cuy tir 0°
dén 360° (£1,0°). Hé thong sir dyng can
khoan chuyén dung cho mo va dia tang lam
kénh tmyen tin hiéu khong day, khong phu
thudc vao can khoan cé cap dan, c6 thé ap
dung cong nghé khoan khi nén, cung cap
mdt phuong phap ky thuat moi cho khoan
dinh hudng trong cac via than mém, bo roi
0 Trung Quéc.

Téc do truyén dit li€u cua hé théng do
luong trong khi khoan bang song dién tir co
thé dat t6i 50 bit/s, giup thyc hién cong ngh¢
khoan hdn hop nham nang cao hiu suat
khoan, H¢ thong ndy ¢ wu thé 13 rét d01 Vol
céc diéu kién khoan trong via than mém, bo

161 va st dung khoan khi nén bang dong co
truc vit. Tuy nhién, do yéu cau chbng chay
n6 trong him mo, cong suat bi han ché, tin
hi¢u thu dé bi anh huong boi nhiéu dién tir tir
dia tang va cac thlet bi xung quanh, dan dén
khoang cach truyén dan trong ham 16 bi gidi
han. Thong thuong, hé thong nay phu hop
v6i cac cong trinh khoan dinh hudng trong
pham vi 500 m.

3. Trién vong

Trong nhiéu nim qua, vigc nghién clru
cong nghé do luong va thiét bi do luong
trong khi khoan & moé than him moé cua
Trung Quéc dd dat duge mot loat thanh tyu
mang tinh dot pha, dong gop quan trong
vao cong tac phong tai nan trong ham 16 mo
than. Tuy nhién, so v6i cong nghe do luong
trong khi khoan tién ti€n véi da tham so
trong linh vyc dau khi, cong nghé do luong
trong ham 16 mo than hién nay méi chi co
thé do luong cac thong 5O co ban nhu quy
dao gleng khoan va gamma, van con nhiéu
han ché vé chirc nang.

Hién nay, Trung Quoc dang thuc day
manh mé qua trinh phat trién mo than théng
minh. Trudc nhu cau xdy dung mé thong
minh va mo trong sut trong bdi canh mai,
dya trén vig¢c tham khao cong nghé tién tién
tir linh vuc dau khi, tic gia tdp trung vao
cong ngh¢ khoan tham do thong minh nham
phong chong thién tai trong khai thac than.
V6i myc tiéu ndng cao do chinh xac cua
khoan, glam thiéu rui ro trong thi cong va
ning cao muc do phong chdng tai nan mo
than, bai Vlet dé xudt xu huéng phat trién
va mot s6 kién nghi vé cong nghé do luong
trong khi khoan.

1) Cong ngh¢ do ludong trong khi khoan
cac thong so cong trinh va quy dao gan miii
khoan

Hién nay, cong ngh¢ do ludng trong khi
khoan ¢ mo than ham 10 chu yéu lay thong
s6 quy dao 16 khoan lam chu dao, voi loai
dir liéu don nhat va do tré do luong nghlem
trong Do d6, can khan trwong nghién cuu
cong ngh¢ do luong trong khi khoan lay
céc thong sb ky thuat 1am chu dao, bao gom
ap luc khoan, toc do quay, d6 rung, 4p sut
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_ Cankhoan  Doan cach thégm
May thunhan Cankhoan  khong tir tinh nhiét m Dau khoan
F

\ \
A
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Hinh 4. Nguyén ly do luwong trong khi khoan khéong diy bing séng dién tir
trong mo than ham lo

Vong ngoai va nhi¢t d¢. Viéc nay giap danh
gia toan dién tinh trang trong 16 khoan, 1am
0o 8O cho vige tw dong diéu chinh va t6i uu
hoa céac thong sd khoan.

Bén canh do6, can nghién cuu cong nghé
do luorng trong khi khoan gan miii khoan
va cong nghé truyen dix li€u, dong thot phat
trién thiét bi do gan mai khoan c6 kich thuge
nho gon (073 /089 mm) Viéc nay nham giai
quyet cac thach thac vé cAu tric, do bén, do
chinh x4c va d6 6n dinh cua thiét bj trong
moi truong khong g1an hep va rung dong
manh. Nhitng nghién ciru nay s€ tao nén tang
ky thuat dé nang cao hiéu suit khoan chinh
x4c va tang cuong cong tac phong chong tai
nan trong khai thac than.

2) Ky thuat do luong trong khi khoan “1
khoan dai dinh huéng+ thong s dia chat”

Cong ngh¢ “Khoan dinh huéng 16 dai +
Thong s6 dia chat la mot phuong phap tham
do tién tién két hop gitra khoan tham do dinh
huéng va dia vat 1y trong 16 khoan, gitp hién
thuc héa md hinh tich hop “Khoan + Khao
sat”. Cong ngh¢ nay c6 uu thé vuot troi trong
vigc thyc hién dong thoi khoan dinh huong
tam xa va thu thap thong sb dia cht, g1up
phat hién sém va phong ngtra chinh xac cac
moi nguy dia chat trong ham mo than. Dong
thoi, cong ngh¢ nay ciing cung cap dir liéu
co ban cho vigc phat trién khoan thong minh
va xdy dung mé trong sudt.

Hién nay, viéc khao sat tham s6 dia chat
trong ham mo c6 thé st dung cac cong nghé
nhu gamma tu nhién, gamma dinh hudng

va radar dia chat trong 18 khoan. Trong do,
gamma ty nhién da dugc ung dung trong
khai théc than, nhung van can giai quyet cac
van d¢ vé do gan miii khoan, pham vi va do
chinh xéc cta khéo sat. Cong nghe radar dia
chat trong 18 khoan da dugc ung dung rong
rai trong nganh dau khi, voi d6 sau do luorng,
thdam do ¢6 the dat 30~50 m, d§ phan giai
c¢6 thé dat cap do dudi mét va dung lugng
dir liéu thu thap ¢6 thé vuot 2.000 byte.
Tuy nhién, dé mg dung vao mo than ham
lo, can tap trung nghién ctru céac g1a1 phap
vé thu nho kich thude radar, tang cuong kha
nang chéng nh1eu thiét ké chdng chay nd va
truyén dir liéu toc do cao.

3) Cong ngh¢ do luong trong khi khoan
“Khoan dinh hudng 15 dai + Thong sé khi
métan”

Cong ngh¢ “Khoan dinh huéng 16 dai +
Thong s0 khi métan” 1a mdt phuong phéap
m&i két hop giita khoan tham do dinh hudng
va k¥ thuat do nhanh ham lugng khi métan
trong 16 khoan, gitip hién thyc héa mé hinh
tich hop “Khoan + Do luong”. Cong nghe
nay cung cap dir liéu quan trong cho viéc
thiét ké 16 khoan thong minh va déanh gia
hiéu qua thoat khi trong ham 16 mo than.

Hién nay, viéc xac dinh thong sO khi
métan chu yeu dya vao cac phuong phap
DGC, SDQ va ldy mau bao ap kin, sau d6
tién hanh phan tich trén mat dat, voi thoi
gian do kéo dai 1én dén 8 gid. Trong khi do,
linh vyc do khi métan trong khi khoan van

(Xem tiép trang 52)
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Phuwong phap xac dinh mirc @ trwéng thanh so
cua doanh nghi¢p khai thac than

>>KS. Tran Tién Hué, Cong ty CP Tu van dau tu va cong nghiép mo - Vinacomin

Tém tat: Bai viét xem xét phuong phép danh gié muc do tru:("fng thanh sé tai cac doanh
nghiép trong nganh than. Tam quan trong cua viéc ap dung cong nghe so vao nganh than
la khong thé phu nhan, nhung hién nay, co s& phuong phap - thuc tién de danh gia mtrc do
truong thanh so cua cac to churc trong nganh than van chua duogce phat trién day du. Bai viét
tim hiéu vé phuong phap danh gia muc do trudng thanh so6 ciia doanh nghiép khai thac than
dwa trén bo chi sé méi co tinh dén cac dac diém cu thé vé phat trién cong ngh¢ so trong nhleu
linh vuce cua cac don vi khai thac than. Bo chi s6 s€ cho phép danh gi4 toan dién murc do so6
hoa cua cac cong ty khai thac than, xac dinh diém yéu va xac dinh cac linh vuc uu tién phat
trién cong nghé so.

Abstract: The article examines the method of assessing the level of digital maturity in
enterprises in the coal industry. The importance of applying digital technology in the coal
industry is undeniable, but at present, the methodological - practice basis for assessing the
level of digital maturity of organizations in the coal industry is not yet fully developed. The
article explores the method of assessing the level of digital maturity of coal mining enterprises
based on a new set of indicators that take into account the specific characteristics of digital
technology development in many areas of coal mining units. The index set will allow for a
comprehensive assessment of the level of digital maturity of coal mining companies, identify

weaknesses, and identify priority areas for digital technology development

1. Mé diu

Tinh cép thiét cua viéc dua cong ngh¢ s6
vao khai thac than 1a do nhu cau trién khai
cong nghé nay tai cac doanh nghiép khai
thac than nhu mot dong lyc dé ting hiéu
qua cong vigc, giam chi phi giao dich, tang
nang suat lao dong va cai thién sy an toan
cho thg mo.

Hién nay c6 kha nhiéu du béo vé trién
vong cua linh vue s6 hoa. Theo MacKlnsey,
trién vong thyc su cho sy phat trién cua
nganh trong nén kinh té 6 1a: nang suat lao
dong tang 45-55% do tu dong hoa cong vigc;
giam thoi gian ngung hoat dong cua thiét bi
tr 30-50%; gidm chi ph1 bao tri tir 10-40%.

Tu dong héa t61 da cac quy trinh khai thac
than va chuyén ddi sdu hon tir hoat dong
sang quan ly 1a co s¢ cho qué trinh chuyén
doi sang doanh nghi¢p khai thac than ky
thuét so. Viée thong nhét toan bo cong ngh¢
5O cua doanh nghi¢p thanh mot hé thong duy
nhat s& dam bao hiéu qua va an toan toi da
cho hoat dong khai thac than.

DPong thoi, cac doanh nghiép ciing kho
xac dinh dugc mirc d§ truong thanh s6 da

dat duoc va nhu’ng gi can phai lam dé chuyen
d6i sb cac cong ty khai thac than. Vi thé can
nghlen ctru phuong phép tién hanh danh gia
murc d6 truong thanh vé mat ky thuét so cua
céc to churc khai thac than, c¢6 tinh dén cac
dic diém cua ho.

2. Ph1r0'ng phap nghién ciru

Ngh1en ctru dugc tlen hanh trén co s¢
nghién clru cia tac gia vé cc giai doan sd
hoa cua céac cong ty khai thac than va cac
huéng s6 hoa trong do, xem xét cac phuong
phap hién co dé danh gia muc do truong
thanh s6 hoa cia cac doanh nghlep cong
nghiép khéc va phan tich kha nang g dung
cua chung cua cac doanh nghiép trong nganh
khai thac than cua Nga. Murc d6 trudng thanh
s6 1a mirc do phat trién k¥ thuat sb cua mot
cong ty, kha ning tao ra g1a tri va cai thlen
quy trinh kinh doanh bang cong nghé sd.

2.1 Khdi ni¢m danh gia mirc do truong
thanh sé ciia doanh nghiép khai thic than

Danh gid muc d¢ truong thanh so
s€ dugc thyc hi¢n trén co s¢ 18 chi sO
danh gia tao thanh cau tric danh gia muc
d6 truong thanh sb cia doanh nghiép
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khai thac than, m01 chi s6 nhim phéan
tich mot linh vue sd riéng biét (Hinh 1).

Bang 1 - Cac chi so danh gid mirc d truong
thanh sé ciia doanh nghiép khai thdc than

15 chi sé dau tién ddc trung cho
cac cong cu s6 hoa co ban va ba
chi sé cudi cung duoc sir dung dé
danh gia mrc do mg dung cta cac
cong nghé tién tién va modi quan
hé cia chung vdi cac cong cu co
ban. Phuong phdp nay cho phép
xdc dinh muc do thay the nhap
khau chung cua phan mem ung
dung va phan mém hé thong chung.

Theo phuong phap da phat trién,
cac t6 chirc c6 muc do truong thanh
so cao s€ cO cac san pharn phan
mém dugc cip phép trén tat ca cac
may tram ty dong (AWP), duogc

1. Ty trong phén mém dwge cip phép

T 1

2. Hé théng hop nhét

3. Quy dinh vé T.Iién:,ﬂch ren thqz-:ug tin gifra cac hé

4. Co sin kha ning giao tiép giita cac phong ban

5. Sir dung kho dit lién va trung tim dir Lién

6. Cong nghe siéu may tinh

1 1T L

7. Phan mém hé thong chung

8. Tich hop mang trayén dit litn vai
thiét bi cong nghé

dat trong mang doanh nghiép cuc
bd va c6 kha nang tuong tac voi
ca cong ty quan ly va cac to chirc
khac. Trong cac cong ty quan ly,
tat ca céc thiét bi khai thac dugc st
dung déu dugce tich hop vao mang
truyén dir li€u cua t6 chirc va c6
the trao ddi thong tin v6i cac hé
théng quan 1y doanh nghiép, v.v.
2.2. Phwong phdp danh gid
mirc dp trwong thanh so cua
doanh nghiép khai thdc than
Vige tinh toan chi sO dau tién bao
gom danh giasd luonglop phan mem
bét budc, sy thong nhét phan mém
va ty 1¢ phan mém dugc cap phep
banh gia cac lop phin mém can thiét
dugc tinh toan bang cach phan tich tinh kha
dung cua cac 16p phan mém sau tai doanh
nghiép: CAD (trt ECAD), ECAD (trtr CAD
co khi), CAE, CAPP, CAM, PDM, ERP, H¢
thdng quan ly ké toan, Hé thong 1ap ngén
sach, Hé thong quan 1y du éan, H¢ thong
quan 1y nhan sy, MRP II, ILS, phan mém
cho IETR, MDM, EDMS, EAM. Néu mot
1op phan mem chura it nhat mot tén ciia mot
san pham phan mém, 16p phan mém d6 s&
dugc gan cho Bang 1.
Ty 1€ phan mém duogc cap phep 2. H¢
thong hop nhét 4. Tinh kha dung cua thong
tin lién lac gitta cac phong ban 5. St dung

Chi tién danh gid

9. Cé san hé thong gidm sit thist bi
sin xudt

10. Mirc d6 théng nhét sir
dung hé théng MDM

11. Sty sén c6 ctia céc tién chudn to chic trong inh vee CNT

12. Ung dung phién tich BI

13. Ang dung hé théng diéu tra nghisp vu

14. Quan Iy hop dong

15. Hop téc v6i cac doanh nghiép khic

16. Mang cao trinh 46 chuyén mén ciia cac chuyén gia

17. Hé théng BIM

_|__|__|__|__|__I__|__I_

18. Bao mét thong tm

kho dir liéu va trung tdm dir liéu 6. Cong nghé
si€u mdy tinh 7. Phan mém hé thong chung
Cac chi s6 danh gia 11. Tinh kha dyng cua
céc tiéu chuan t6 chirc trong linh vue CNTT
12, Str dung phan tich BI 13. Str dung hé
thong quan 1y tai liu hoat dong 14. Quan ly
hop dong 15. Hop tac véi cac doanh nghiép
khac 16. Dao tao nang cao cho céac chuyén
gia 17. Hé théng BIM 18. Bao mat thong tin
8. Tich hop mang truyen dt li¢u vai thiét bi
xtr 1y 9. Tinh kha dung ctia h¢ thong giam sat
thiét bi san xuét 10. Mtrc do thong nhat cua
viéc st dung hé thong MDM 3. Quy dinh ve
vige chuyen thong tin gitra cac h¢ thong hop
nhat gia tri "1" dugc chi dinh. Diém t6i da
cho chi sé nay 1a 17.
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Chi s6 (ty 1& phan mém dugc oép phép)
dugc tinh cho tung 16p ctia nd bang cong
thace (1):

Sn=a1 +az/ai +ta2 + b1 + b2, (1)

Trong d6 S 1a phan chia sé cia phan mém
dugc cap phep,

n - s0 sé-ri cua lop phan mem aj - sO gidy
phép chinh thirc cua phan mém trong nudc,

az - so luong glay phép chinh thic cta
phan mem nudc ngoai,

b1 - so luong ban sao khac cua gidy phép
phan mem trong nudc,

b2 - so luong ban sao khac cua gidy phép
phan mém nudc ngoai.

Pé co dugc danh gia cudi cung cua chi
s0, s& thuc hlen tlnh toan theo cong thuc (2):

=XSa /17, (2)

Trong do Sn la thi phan phan mém dugc
cAp phép cho mdi 16p phan mém.

Trong khudn khé cua phuong phap luén,
cac hé¢ thong sau day duoc hiéu 1a hé thong
hop nhat: PDM, MRP-II, ERP, MDM, ILS.

Danh gia cho mdi 16p phan mém duoc chi
dinh theo dang nhi phan: néu c6 hé thong
cua 16p trén, s€ duoc 1 diém; néu khong thi
12 0. Piém cudi cung R2 duoc hinh thanh
dudi dang ty 1€ glu:a tong dlem cua tung 10’p
phan mém voi sO diém tdi da, trong chi sd
nay bang 5. Chi s6 3 duoc phan tich dua trén
dir lidu vé thi phan cua cac cong ty con su
dung tung loai truyen dir liéu c6 thé co trong
ba loai (sau day goi la a1, a2, a3)

De hinh thanh mot danh gla duy nhat cho
chi s6 nay, mot hé théng hé s6 trong s6 duoc
dua ra: khi thong tin dugc chuyén giita cac hé
thong hop nhat, trong s6 p1 = 2 duoc tu dong
gan, khi thong tin dugc chuyén tu dong mot
cach roi rac, trong so p2 = 1 duoc gan, khi
thong tin duoc chuyén thi cong mot cach roi
rac, trong sO p3 =0,5 du:orc gan, trong tru’ong
hop khong ¢6 mot phan hé thong hop nhit,
trong s0 p4 = 0,25 dugc gan, trong truong
hop khong c6 hé¢ thong hop nhat, trong s p5
= 0 duoc gan Chi s6 cudi cung dugc hinh
thanh theo cong thure (3):

R3=Xan pr/s6 diém t01 da (3)

S6 diém t01 da trong chi sé nay la 2. Khi
danh gia chi s6 4, can danh gia tong thé viéc
cung cap cac tram lam viéc tu dong cho

nguoi lao dong va ty 1€ cac tram lam viéc
ty dong cua nguoi lao dong theo loai ket
nbi mang. Dir liéu vé tong thé viéc cung cap
cac tram lam vigc ty dong cta doanh nghiép
duogc tao ra bang cong thirc (4):
R4.1= Tong s0 luong APM/(Tbng sb
lu:ong ¢6 nhu cau vé APM) 4)

Tong sO thlet bji can ARM Tlep theo, dix
liu vé thi phan ARM theo loai két ndi véi
mang s€ dugc tao. Hay gan cac tén sau day
cho cac loai "khong c6 mang", "trong mang
cuc bo cua phong ban", "trong mang cuc
bd cta phong ban va doanh nghié€p", "trong
mang cuc bd cua phong ban, doanh nghi¢p
va cong ty quan ly" tuong tng: a1", "az",

"a3", "aq". D¢ hinh thanh mot danh gia duy
nhét dua trén loai két ndi cua noi lam vigc
ty dong voi mang, mot hé thong hé sb trong
s6 d3 duogc dua ra: khong c6 mang - p1 =0,
trong mang cuc b cua mot by phan - p2 =1,
trong mang cuc bd ciia mot by phén va mot
doanh nghiép - p3 = 2, trong mang cuc bd
cua mot bo phan, doanh nghiép va cong ty
quan ly - p4 = 3.

Tlep theo, str dung cong thurc tuong tu
nhu cong thuce (3), danh gla cau truc tich hop
dugc tinh toan. Panh gia cu01 cung cua chi
s6 nay lién két viéc cung cap tong the cac
tram lam vi¢c ty dong va loai két ndi cua
cac tram lam viéc ty dong hién c6 theo cong
thirc:

R4=R4.1 % Ra. 2/S6 luong dlem tbida (5)

S6 diém t6i da trong chi s0 nay 1a 3. Chi
65 dugc hinh thanh bang cach danh gia ba
chi s6 khac nhau. Chi sé dau tién Rs1 duoc
danh gia dya trén sy phan bod ty trong cua
cac cong ty con va cong ty lién ket theo cac
lgya chon st dung trung tam xu ly dir li¢u
(DPC) va kho dix li¢u:

al - st dung trung tam dir liéu riéng, %,
az - su dung trung tam dir liéu cua cong ty
quan ly cau trac tich hop, %, a3 - st dung
trung tam dir ligu thué tu t6 chic bén thi ba
bén ngoai khudén khd cau trac tich hop, %,
a4 - khong su dung trung tam dir liéu nhung
c6 nhu cau, %, as - khong su dung trung tdm
dix liéu, %.

Chi s6 thir hai Rs> duge danh gia tuy
thudc vao vi¢c phan bo ty trong cua DZO
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theo cac quy dinh dy phong dugc ép dung,
c6 tinh dén cac hé sb trong sb: aj - tu dong,
%, a2 - tw dong, %, a3 - thu cong, %.

Chi s6 thir ba Rs .3 duoc danh gia dua trén
su phan bo ty trong cua céc cong ty con va
cong ty lién két theo phan loai trung tam dir
liéu va kho dir liu, c6 tinh dén cac hé sd
trong s6:

a1 - cong khai va bdo mat, %, az - bi mat
va cao hon, %, a3 - cd hai loai, %, a4 - khong
phén loai, %.

Dé danh gia, hé thong cac yéu td trong s6
va cong thirc tuong tu cong thirc (3) dugce su
dyng va danh g1a cudi cung cta chi s lién
két viéc cung cap tong thé cac tram lam viéc
tir dong va loai két ndi ciia cac tram 1am viéc
tw dong hién c6 theo cong thure (5):

Rs = Rs.1 + Rs2 + Rs.3/ S6 lugng diém
t6i da (5)

S6 diém tdi da trong chi s6 nay 1a 3.

banh gia viéc st dung cong nghé siéu
may tinh (SCT) duoc thyuc hién theo mot sd
giai doan: danh gia ty 1€ cac cong ty con su
dung cong nghé siéu may tinh Re.1 va danh
gia cac giai doan cua vong do1 ma cong nghé
siéu may tinh Re 2 dugc st dung.

Cac cOng ty cong nghlep lién két dugc
chia thanh cac loai: a; - stir dung SCT, a2 -
khong su dung SCT nhung c¢6 nhu cau, a3 -
khong can s dung SCT. Theo loai giai doan
ap dung SCT, céc cong ty cong nghlep lién
ket duoc phan bd c6 tinh dén cac hé so trong
s6 thanh cac loai sau: o

al - trong qua trinh thiét ké va mo phong
thr nghiém, a> - trong qua trinh san xuat
(chuan bi san xuét), a3 - trong qua trinh thiét
ké va mo phong thir nghi€m, cling nhu trong
qua trinh san Xudt (chuan bi san xuat)

Pé danh g1a mot hé théng cac hé s6 trong
sO va cac cong thirc tuong tu nhu céc cong
thace (3) va (5) duoc sir dung. S6 diém t6i da
trong chi s6 nay 1a 2.

Panh gia phan mem hé thong chung duoc
thue hién theo nhiéu giai doan: danh gia tinh
kha dung cua co so dir ligu va sy lién két
ctia hé thong quan ly co s¢ dir liéu (DBMS)
v6i cac nha phat trién Nga hodc nuge ngoa1
dong thoi danh gia cac lop phan meém hé
théng chung dugc sir dung va mirc d6 thong

nhét cua chung

Déi voi mbi loai phan mém, viée st dung
co so dir li¢u s€ dugce chi ra va ty 1€ DBMS
do trong nudc phat trién s& dugc tinh toan.

Tiép theo, ty 1& trung binh céc co so dir
li¢u do DBMS trong nudc quan ly duge tinh
toan theo cAu tréic tich hop. Chi sé nay duoc
gan bién R7.1.

Budc tlep theo 1a x4c dinh pham vi phan
mém hé thong chung duoc su dung va mirc
d6 thong nhat cta nd trong céu trac R7. tich
hop dudi dang ty 1€ gitra cac loai phan mem
hé théng chung duoc sir dung so véi tong s6
cac loai phan mem hé thong chung. Trong
khuon khd phan mém hé thong chung, céc
loai sau day dugc phan tich: hé diéu hanh,
phan mém diét vi-rit, phan mém vin phong,
chuong trinh quan ly 40. Danh gia cudi cung
cua chi sO nay lién két viéc sir dung phan
mém hé thong chung va co so dir liéu bang
cach sur dung cong thuc tuong ty nhu cong
thirc (5). SO diém t6i da trong chi s6 nay la2.

Khi danh gia muc d¢ tich hop ctia thiét
bi xtr 1y, thiét bi cho cac loai cong nghe sau
day dugc xem xét: g1an khoan va may lién
hop, thiét bi thong gi6 mo, bang tai mo va
thiét bi xtr 1y than, thiét bi nghlen than, thlet
bi tuyén than, thlet bi cung cap dien, thiét bi
thoat nudc, thiét bj hé thong an toan da chuc
nang, may xuc 19 thién, may ui 10 thién, xe
tu do mo 19 thién. )

Sau do6 c6 ba lya chon: aj - thi€t bi dugc
tich hop véi hé thong, ar - thiét bi khong
dugc tich hop voi hé thong, a3 - khong can
tich hop thiét bi. Str dung cong thirc tuong
tu cong thue (3), danh gia cau trac tich hop
duoc tinh toan c6 tinh den hé so trong s0 pn
theo mure do tich hop thiét bi. S6 diém téi da
trong chi s6 nay la 8.

Chi s6 9 bao gém cac th1et bi cho nam
hoat dong: khai thac than ham 10, khai thac
than 19 thi€n, rira than, Iuu kho than va véan
chuyén than.

Chi so R9 nay dugc danh g1a dya trén ty
1¢ bao gom trong céc hé thong glam sat thict
bi cua doanh nghlep Khi danh g1a muc do
thdng nhét cia cac hé thong quan 1y thong
tin chuan va tham khao (MDM) ty 1€ tai lieu
tham khao duoc tai vao cac hé thbng MDM
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dugc danh gia, ty 1€ tai li¢u tham khao ngoa1
hé théng MDM dugc danh gia bang chisod
- ty 1¢ tai li¢u tham khao duoc dong bo glua
cac phan mém thudc cac 16p khac nhau va
chiso f- ty 1¢ tai liéu tham khao duoc dong
bd gitra céac cong ty con (DZO).

Danh gié cau trac tich hop cho tmg dung
hé théng MDM dugc tinh todn bang cong
thure (6):

R1o—(a+b+c+08x(d+f))/5 6)

Chi s6 11, sy hién di€n cua cac ti€u chuan
t6 chirc trong linh vuc CNTT, kiém tra cac
ti€u chuén di€u chinh viée su dung phan mem
cho céc 16p tac vy trong thiét ké, san xuat va
van hanh san pham, quy trinh su dung céc
quy trinh kinh doanh duoc trién khai trong
cac lop tac vu khéac nhau, quy trinh str dung
biéu mau bdo cdo va quy trinh str dung phan
tich BL. T1ep theo, sir dung cong thuc (7),
danh gia cau trac tich hop dugc tinh toan
dua trén mirc do 4p dung cac tiéu chuan
trong linh vuc CNTT.

Ri1 =Zan pn/m (7

 trong d6 m = 4 x s0 cong ty con, an la
5O cong ty con st dung tir 0 dén 4 loai tiéu
chuan, pn la h¢ sO trong s0.

Chi s6 tng dung phan tich BI xem xét ty
1€ cac h¢ thong ra quy€t dinh tich hop véi
céc 10p phan mém sau: a; - hé thong quan
ly dir liéu ky thuit (PDM), %, az - quan ly
san xuat, %, a3 - quan ly hang ton kho, %,
a4 - quan ly cung tng, %, as- - quan ly ngan
sach, %, a¢ - quan 1y ké toan, %, a7 - quan ly
ky thuat dién tu twong tac (IETM), %, ag - hé
thong giam sat trang thai thiét bi, %.

Tiép theo, chi s6 ket qua cho ch1 5O
nay duoc tinh toan bang cong thirc (8):

Ri2 =Zan/8. (8)

Khi danh gid chi so6 st dung hé
thong quan ly tai li¢u hanh chinh cua
to chic R13, ty 1€ cac may tram tu
dong trong céc to chuic su dung loai
chir ky so tuong ung s& dugc danh gia.

Céc chi s6 vé tu dong hoa quan 1y
hop dong Ri4 va viée sir dung hé théng
quan ly hop tac lién nha may R15 duogc
danh gié theo cach tuong tu.

Céc hoat dong nang cao trinh d¢ cua nhan

Ho'p tac vii... -’f

p dung cac hé théng':;'--":

Ap dung phin tich Bl

Sin co cac tiéu chudn=_ |

su duoc danh gia dya trén sy hién dién cua
cac chuyen gia dugc chung nhan trong bbi
canh cac lop hoc phan mém trong ndm qua
bang chi s6 Rie. Chi s6 Ry7 kiém tra mirc
d6 trién khai hé thong BIM theo cac cap do
sau: a1; khong s dung hé thong BIM, a:
san xuat, a3; cong truong, as: th1et bi kha1
thac, as: thiét bi dién, ae: hé théng kho, az:
bo phan/phu tung thay thé, as: k¥ thuat quy
trinh, ag: cong nhan.

Tiép theo, ching t6i xem x€t ty 1€ cac
cong ty con (phu thudc) da trién khai hé
thong BIM ¢ mue d6 cu thé, c6 tinh dén cac
hé sb trong s6 va sir dung cong thirc tuong
tu cong thure (3), danh gia cau trac tich hop
dya trén muc do ing dung hé théng BIM. S6
diém t6i da trong chi s6 nay la 8.

Chi s6 Rig kiém tra mirc d6 tuan thu cac
yéu cdu cua luat phap trong linh vuc an ninh
thong tin cua cac cong ty con (phu thuoc)
vi duy, sy hién dién tai doanh nghi€p cua cac
vién chirc duge b6 nhiém chiu trach nhiém
t6 chirc va giam sat tinh trang bao v¢ thong
tin, quan ly (hanh chinh) hé thong bao vé
thong tin cua hé thong tu dong (thong t1n)
cac quy dinh vé viéc xac dinh su cb va Gng
pho véi chung, V.V.

Danh gia cudi ciing mirc do truong thanh
s6 cua doanh nghlep khai thac than.

Dya trén két qua tinh toan cua tat ca 18
chi s6, mot so @6 vé mirc d6 truong thanh sd
cua mot doanh nghi¢p khai thac than duoc
hinh thanh, xem (Hinh 1).

%8 lwgng...

Hé thdng théng Ln}.J-UD-
céc h.thdng BIM

Jhdng nhdt cac phin mém

v trong...

Cdc hé théng...
N "-tx Cac guy dinh...

Méang cao..
Quén Iy.

| ¢ /F"Siéu iy tinh..

Mg da'.."-— —"Tich ho'p mang...
Cé sdn hé théng...

Hinh 1. So d6 mang mikc dj truéng thanh
sé ciia doanh nghiép khai théc than
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Do do, chi s6 cudi cung vé mirc d6 trudong
thanh sb cua doanh nghi€p khai thac than
dugc tinh bang cong thuc (9):

R =ZRn/m x 100%, (9),

Trong d6 m 1 s6 diém tdi da (bang 20)
Dbi v6i so dd duoc trinh bay, ty 1¢ nay 1a
76,55%. Panh gla muc do so hoa cling duoc
hinh thanh theo cong thire (10) va mirc d§ Gng
dung cong nghé tién tién theo cong thirc (11).

R=(ZRn-Rs -Re-Ri7)/m x 100%, (10)
trong d6 m 1a s6 diém t6i da cho cude khao sat - 17.

R = (ZRs + Re + Ri17)/m x 100%, (11)
trong d6 m 1 s6 dlem khao sat toi da - 3.

Péi voi so d6 duoc trinh bay, muc do
s6 hoa 1a 76,53%. Nhu’ng khuyén nghi vé
phuong phap luan nay cho phép danh gia
toan dién cac cong ty khai thac than, c6 tinh
dén cac cOng ty con (phu thuoc) cua ho cling
nhu cac to chirc rleng le, dé xac dinh d1em
yéu va xac dinh cac linh vyc phat trién uu
tién trong linh vuc 56 hoa.

Két luian

(Tiép theo trang 46)

dang la mot khoang trong ky thuat.
Dé khic phuc han ché nay, can nghlen cu:
« Quy luat giai hap khi métan tir mau than
w6t trong 16 khoan va xdy dung mo hinh,
phuong phap do nhanh.

* Phat trién thiét bi tich hop 1ay mau bao
toan - gidi hap khi métan trong khi khoan,
dam bao thiét bi c6 kich thude phu hop véi
khong gian hep, dap tng yéu cau vé do bén
va chue nang.

* Rut ngan thoi gian xac dinh ham lugng
khi métan xuong dudi 30 phut.

4) Cong nghé truyén dit liéu hiéu suét cao
cua do luong trong khi khoan

Hién nay, cac phuong phap truyen dir li¢u
trong do dac theo giéng khoan véan ton tai
nhiéu han ché: ) .

« Truyén c6 day: Toc do truyén cao (300 ~
1.000 bit/s), nhung tin hi¢u dé bi anh hudng
boi hé thong bit kin ciia can khoan, chi phi
cao va tinh linh hoat kém.

. Truyen qua xung ap suat bun khoan:
Tbc do thap (1~6 b1t/s)

« Truyén qua séng dién tir: Téc do cao

Caéc khuyen nghl vé phuong phap ludn
nay c6 tinh dén cac dic thu cta qua trinh
s0 hoa céc cong ty khai thac than ¢ Nga va
cho phép danh gia toan dién, c6 tinh dén cac
cong ty con (phu thuoc) cling nhu cac t6
chuc rleng 1¢, dé xac dinh diém yeu va xac
dinh cac linh vuc uvu ti€n phat trién cua t6
chtrc trong linh vuc s6 hoa.

Phuong phap ludn do tac gia dé xuat cung
¢6 thé duge cac doanh nghiép trong cac
nganh khac st dung khi dleu chinh cac thuét
toan dé tinh toan cac chi s6 c¢6 tinh dén cac
dac thu cua quy trinh cong ngh¢ va phuong
phap quan ly dugc str dung trong t6 chirc me
va cac cong ty con) cua cong ty.

Tai liéu tham khao
1. HusuneBa A.E., Tomybes C.C.
Metonuka mpoBefeHUs aynuta HUGPOBO
3pENIOCTH OpraHW3alMid yriea00bIBatoIeH
npoMebItiuieHHoCTH // Yroms. 2023. Ne 12. C.
24-29. DOI: 10.18796/0041-5790-2023-12-
24-29.

hon (10 ~ 50 bit/s), nhung pham vi truyén
ngan va dé bi nhiéu dia tang.

Tat ca cac phuong phap trén déu chua thé
dap ung yéu cau truyen dw li¢u dung luong
16n, t6c do cao cua khoan thong minh. Do
do, can nghién clru cac cong nghe truyén dir
heu tién tién nhu: Phat trién can khoan thong
minh va cong nghé truyen dir li€u qua cép
quang. Th1et ké h¢ thong khoan dinh huo’ng
voi truyen dit li¢u hai chiéu bang cam ung
dién tu, g1a1 quyet cac thach thirc ky thuat
gém: Két néi mém cua can khoan, suy hao
tin hiéu dién tur, cach bo tri day dan thong
tin, cong ngh¢ gia cong can khoan.

Ve mit 1y thuyét, téc do truyén dir ligu
c6 thé dat trén 20 Kbit/s, dam bao truyen tin
hiéu thoi gian thuc, do luong va truyen di
dt liéu dung luong 16n ngay lap tirc va giri
1énh dleu khlen nhanh chéng. Diéu nay sé
cung cip nén tang cong ngh¢ quan trong cho
khoan thong minh va hién dai héa khai thac
than.
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Co che, chinh sach ho trg va quy trinh lya chon
phat trién mé xanh & Trung Quoc

>>KS. Tran Tién Hué, Cong ty CP Tu van dau tu va cong nghiép mo - Vinacomin

Tom tat:,Dé dap tng yéu cau bao vé mdi truong sinh thai va dat duoc muc tiéu trung hoa
carbon do1 voi san xuat than cua Viét Nam, viéc xdy dung cdc mo xanh da tr¢ thanh van
dé cap thiét. Cong nghé khai thac mo xanh nham: bao ton nudc, béo vé dat dai va cac cong
trinh, phat thai khi, v.v. Bai bao tim hiéu vé co ché, chinh sach thic day khai thac mo xanh
cua Trung Quoc 1am co s¢ tham khao cho nganh than Viét Nam. Quy trinh dua vao va quan
Iy danh muc cac mo xanh tai Trung Quéc di duogc g101 thiéu dé giup hiéu cac muc tiéu va
nhiém vu xay dung cua cac moé xanh. Kinh nghlem cua Trung Quoc trong vi¢c phat trién mo
xanh 1a: viéc xdy dung cadc mo xanh trong twong lai doi hoi su no luc chung cua cac doanh
nghiép, chinh quyén va xa hoi.

Abstract: In order to meet the requirements of ecological environmental protection and
achieve the goal of carbon neutrality in Vietnam's coal production, the construction of green
mines has become an urgent issue. Green mining technology aims to: conserve water, protect
land and structures, reduce gas emissions, etc. This article explores the mechanisms and
policies promoting green mining in China as a reference for the Vietnamese coal industry.
The process of listing and managing green mines in China is introduced to help understand
the construction goals and tasks of green mines. China's experience in developing green
mines is that the construction of green mines in the future requires joint efforts of enterprises,

governments and society.

1. Mé dau

Hoat dong khai thac mo ludn tiém an nguy
co gay thiét hai cho bé mat khu mo. cung
v6i khai thac mo, s& dan dén mot loat cac
huy hoai sinh thal va 6 nhiém mai truong.
Than 132 mot ngudn ning luong quan trong
dbi voi dam bao an ninh ning lugng quoc
g1a nhung trong qua trinh khai thac than, van
con nhiéu vén d& nay sinh nhu: cac van dé an
toan nghlem trong trong khai thac than nhu
con so tur vong dlen ra hang nam; syt lun bé
mat, blen dang dat da mo sau khai thac; ty
1¢ thu hoi tai nguyén than thap dang ké; can
nang cao muc do co gigi hoa chung.

Cung Vo1 sy phat trién khai thac mo, thiét
hai vé moi truong cling gia tang. Vi vay, viéc
thiét 1ap m6 hinh khai thac m6 xanh la xu
huorng tat yeu vé khai thac mo. Than, nuoe
ngam, khi mé-tan (khi) trong via than, dat
dai, than va cac khoang san khac trong ving
lan cén cua khu vyc khai thac than la cac doi
tuong phat trién can bao vé cia md. Khai
thac md xanh va cong nghe khai thac mo
xanh xtr ly than, khi, nuéc va, tat ca cac loai
tai nguyén c6 thé sir dung. Pau tién 13 ngan

ngu:a hoac giam thleu cac tac dong ti€u cuc
ctia khai thac than déi voi méi trudng va cac
tai nguyen khac. Muyc tiéu la dat duoc lgi ich
kinh t& va xa hoi tot nhat. Cong nghé khai
thac mo xanh nham: bao ton nudc, bao vé
dat dai va cac «cOng trinh, phat thai kh1 V.V.

Theo Quyét dinh s6 1658/Qb- TTg cua
Thu tuéng Chinh phu, Chién luoc quoc gia
Ve tang trudng xanh giai doan 2021 - 2030,
tam nhin 2050 d3 duoc phe duyét. Vi vay,
cong ngh¢ khai thac mo xanh trong hoat
dong khai thac than dé dap ung yéu cau bao
v€ moi trudng sinh thai va dat duge myc ti€u
trung hoa carbon 1a rat can thiét, tuy vay, vin
deé phat trlen mo xanh cua cac doanh nghi¢p
mo con hét strc mGi mé. Trong khi do, chinh
sach phat trién mo xanh & cac nudc, chang
han, nhu ¢ Trung Quéc da khoi dong tur rat
1au - nam 2007. Bai bdo tim hiéu vé co ché,
chinh sach thic day khai thic mo xanh cta
Trung Qudc 1am co so tham khao cho nganh
than Viét Nam.

2. Co ché xay dung mé xanh

Bao v¢ moi tru:ong sinh thai, giai quyét
bién d6i khi hau va duy tri an n1nh nang lugng
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va tai nguyén dong thot la nhimg thach thirc
chung trén toan cau. Thuc day chuyen doi
khai thac va hi¢n thuc hoa phat trién xanh
la muc tiéu xay dung cia cac mé xanh. Tu
ndm 2007, nhicu nd lyc da duoc thyc hién va
da dat duoc tién by dang ke trong viéc xay
dung cac mo xanh ¢ Trung Quoc

Nam 2007, sang kién duoc dé xuat nham
chuyen ddi co ban phuong thic phat trién
va phuong thire tang trudng kinh t€, thue sy
hién thyc hoa sy phat trién ph01 hop glu’a
su dyng tai nguyén hop ly va bao vé moi
truong, tré thanh lga chon tat yéu cho su
phat trién cua cac doanh nghi€p khai thac
mo. Dy cung 1a 14n dau tién Trung Québc dé
xudt khai niém “khai thac mo xanh”. Nam
2008, Dién dan Kinh te; tuan hoan khai thac
mo Trung Quoc dugce to chirc tai Nam Ninh,
Quang Tay Lién doan khai thdc mo Trung
Quéc va 11 doanh nghi¢p khai thac mo 16n
da van dong ky két “Cong udc khai thac mo
xanh”, cong ude nay da nhan duge sy cong
nhan va phan hdi tich cuc tir nhidu doanh
nghi¢p khai thac mo.

Nam 2009, “Ké hoach tai nguyén khoang
san quoc gia (2008- 2015)” do Uy ban Cai
cach va Phat trién Qudc gia va Bo Dat dai va
Tai nguyen trude day cung ban hanh da dua
ra cac yéu cau 1o rang vé phat trién “khai
thac xanh” lan dau tién va dat ra myc tiéu
chién Iuoc 14 “vé co ban thiét 1ap mo hinh
khai thac xanh vao nam 2020”. bay cling la
budc khoi dau cho viée thuc day toan dién
xay dyng khai thac xanh ¢ cap chinh phu.

Nam 2010, Bo Bat dai va Tai nguyen
truéc ddy da ban hanh Y kién chi dao vé viéc
thyuc hién “Quy hoach tai nguyén khoang san
quoc gia, phat trlen mo xanh va xay dung
mo xanh”. Day 1a 14n dau tién cac yéu cau
16 rang vé xdy dung “mo xanh” dugc dua
ra dudi hinh thirc vin ban chinh thice va cac
dleu kién co ban dbi voi cac mé xanh cap
qudc gia da duoc liét ke.

Nam 2011, Bo Dat dai va Tai nguyén
trude diy da cong bd 16 don vi thi dlem
dau tién cho “mo xanh”, danh dau su ra mét
chinh thtrc cua cong tac thi dlem khai thac
xanh qudc gia ciia Trung Qudc.

Niam 2015, “Y kién cua Ban Chap hanh
Trung uong Dang Cong san Trung Quéc va
Quoc vu vién vé viéc day nhanh xay dung
nén van minh sinh thai” chinh thirc dua mo
xanh vao vin kién. Piéu nay danh ddu su
chuyén dich cong tac nay tir tu quan cua
doanh nghi¢p sang van dong cua cac so,
nang 1én thanh chién lugc quoc gia.

Nam 2016, Bo Dat dai va Tainguyén thién
nhién da ban hanh “Ké hoach Tai nguyén
khoang sin qudc gia (2016 2020)” trong do
dé xudt ning cao chat luong va hiu qua phat
trién khai thac khoang san, day nhanh qua
trinh chuyén d6i xanh vanang cap khai thac.

Nam 2017, Bo Pat dai va Tai nguyen
trude day, ph01 hop voi Bo Tai chinh va sau
bo khac, di ban hanh “Y kién thuc hién vé
viéc day nhanh xay dung cdc md xanh (Quy
dinh vé Dit dai va ‘Tainguyén (2017) s6 4)”,
danh dau su chuyén 601 xay dung khai thac
xanh cua Trung Quoc tur giai doan “tham
do thi diém” sang giai doan “thiic dy toan
dién”.

Nam 2020, B6 Tai nguyen thién nhién da
ban hanh “Cac chi s6 danh gid m6 xanh”,
trong d6 lam rd cac diéu kién tién quyet dé
lya chon mo xanh va théng nhat cac tiéu
chuén chi s6 danh gia.

3. Chinh sach hé trg cac mé xanh

bé day nhanh qua trinh xay dung cac mo
xanh, cac s¢ ban nganh va tinh lién quan
(khu tu tri va thanh phd) da dua ra mot loat
cac chinh sach lién quan dén cac mo xanh.
Nam 2009, Bo Dat dai va Tai nguyen da ban
hanh Quy dinh vé bao vé méi truong dia
chat trong cac mo, trong do quy dinh trach
nhiém, quyen va loi ich cta viéc bao vé moi
truong dia chat trong cac mo. Quy dinh nay
cling quy dinh v€ vigc phong ngura va phuc
hoi thiét hai vé dia hinh va canh quan do
hoat dong tham do tai nguyén khoang san va
cac hoat dong khac géy ra.

- Nam 2010, dé day nhanh qua trinh xay
dung cac mo xanh, Bo Dit dai vaTai nguyen
Trung Quéc dd ban hanh Y kién chi dao vé
viéc thue hién Quy hoach tai nguyén khoang
san quoc gia dé phat trién khai thac moé xanh
va xay dung cac mo xanh.
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- Nam 2017, sau b cua Trung Quéc, bao
g6m Bo Dit dai va Tai nguyé€n, da ban hanh
Huong dan vé viéc ddy nhanh Xay dung céc
mo xanh, trong d6 thye hién cac chinh sach
khuyen khich ¢ bon khia canh: sir dung dat,
su dung mo, tai chinh va tai trg.

- Nam 2021, Uy ban Cai cach va Phat
trién Qudc gia, Bo Tai chinh va B¢ Tai
nguyén thi€n nhién da ban hanh Ké hoach 5
nam lan thir 14 vé Thic day Phét trién Chat
lugng cao cac Khu vue dua vao Tai nguyen
trong d6 dé xuat nén thac day manh mé viéc
xdy dung mo xanh va tit ca cac mo mdi va
mé rong phai dap tung cac yéu cau.

Cac tinh nhu Son Pong, Son Tay da dua
ra cac chinh sach c6 lién quan. Nam 2020,
Tinh Son Dong da ban hanh Phu’orng phap
tiép can quan ly xay dung mo xanh ctia Tinh
Son Dong. Nam 2022, Tinh Son Tay da ban
hanh thong bao ¢o tiéu dé Y kién chi dao vé
Thuc day toan dién viéc xdy dung mo xanh.

4. Quy trinh lya chon mé xanh va Quan
ly danh muc

Céc mo co trinh do xay dufng dap tng
céc tiéu chuan vé mo xanh o thé dugc dua
vao Danh sach mo xanh quoc gia cua Trung
Quéc. Cac chinh sach khuyen khich trong
danh sach da dugc thuc hién d6i v6i cac mo
xanh, ¢ thé thac day ho hoan thanh nghla
vu ciia minh t6t hon. Quy trinh lya chon va
quan 1y danh sach cac mo xanh duoc thé
hién trong Hinh 1.

(1) Quy trinh tuyen chon

Theo thong bao tuyén chon mo xanh nim
2020 do Tong cuc Tai nguyen thién nhién
Trung Qudc ban hanh, cac thi tuc tao chinh
nhu sau.

1. NOp don truc tuyen Céc doanh nghiép
khai thac dang nhap vao H¢ thong thong tin
quéan 1y danh myc mé xanh quéc gia va dién
thong tin don déng ky c6 lién quan.

ii. Ty danh gia cua cac doanh nghi¢p khai
thac. Cac doanh nghiép khai thac tién hanh
tw danh g1a va 1ap bao céo ty danh gia theo
yéu ciu xay dung mo xanh va tiéu chuin
nganh. Sau d6, cac doanh nghi¢p khai thac
dién bao céo tu danh gia thong qua hé thong
danh muc.

ii1. Panh gia cia bén thtr ba. Dudi hinh
thire dich vu do chinh phu mua, cac co quan
danh gid cua bén thr ba duoc glao nhiém

vu tién hanh danh g1a cap do Xay dung mo
xanh tai chd. Bdo cdo déanh gla cua bén thu
ba dugc 1ap theo yeu cau ctia cac chi s6 danh
gia thong nhét. Bo phan phu trach tai nguyen
thién nhién lua chon cac mo va tién hanh xac
minh thuc dia.

iv. Cong khai. Céac mg vién mo xanh
dugc cong khai truc tuyén, trén béo va thong
qua cac kénh khac. Sau khi cong khai va
khong co phan d6i hodc bat dong quan diém,
céc ing vién s€ dugc dua vao danh saich mo
xanh quoc gia.

(2) Quan ly danh muc

D¢ khen thu:ong cac mo co trong danh
sach mo xanh va thtc day ho thyc hién
tudn tu cic nghia vu ctia minh, viéc quan ly
danh sach mo6 xanh dugc thuc hién boi cac
S¢ Quén ly Dit dai va Tai nguyén. NO chu
yéu bao gom cac co che giam sat, chinh sach
khuyen khich va co ché suy thoai.

i. Co ché glam sat. Cac mo xanh trong
danh sach qudc gia dugc cong khai cho cong
chung va chiu sy giam sat. Cyc Quan ly Tai
nguyen Thién nhién tién hanh thanh tra tai
chd cac mo xanh. Néu trinh d¢ xay dung cua
cac mo khong dap ung céc ti€u chuén vé mo
xanh, cac mo sé& dugc 1énh khic phuc van dé
va bi loai khoi danh sach. Trong khi do, cac
s¢ quan ly tai nguyén thién nhién cua moi
tinh tién hanh ki€m tra tai cho cac mo xanh
theo yéu cau "kiém tra ngiu nhién kép va
mot 1an cong khai".

ii. Chinh séch khuyen khich. Cac mo
xanh trong danh sach co thé dugc huong
chinh sach hd trg khuyén khich ‘tuong g
va cac mdé xanh duoc Iénh khac phuc s€
ngu’ng huong chinh sach khuyén khich.

iii. Co ché ha cap. Cac bo phan c6 lién
quan s& dua lai cac mo di qua qué trinh khac
phuc vao danh sach mo xanh. Cac mo ¢6 qua
trinh khic phuc khong du diéu kién s& bi x6a
khoi danh sach va khong con dugc hudng
chinh sach khuyen khich.

5. Béanh gia, chung nhan cip d6 mo xanh

Nhin chung, cdc mo6 xanh trong danh séch
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Hinh 1. Quy trinh dwa vao va qudn Iy danh muc cac mo xanh ¢ Trung Quéc

quéc gia da trai qua qua trinh ty danh gia
va danh gia cta bén thir ba trong qua trinh
cong bd. Ty danh gla 1a viéc chuan bi cac
bdo céo ty danh gia cua cac doanh nghlep
khai thac hoac cac to chirc danh gia co lién

quan dugc cac mo uy thac dé dap ung cac
tiéu chuan xay du'ng lién quan cho cac mo
xanh. Cac don vi dugc uy ban cong nhéan
cung c¢6 thé dugc moi dé chimg nhan mtc
do xay dung ctia cac doanh nghiép khai thac.
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Sau khi dugc chimg nhan, mo tiép tuc trién
khai xay dung mo xanh dya trén cac thi€u
sOt cua minh. Sau khi ngp don xin mé xanh,
co quan chinh phu s&€ mua dich vy danh gia
cua bén thir ba de danh gla xem mo c6 dap
g cac thong so k¥ thuat xay dung mo xanh
hay khong theo "Thyc hién y kién vé viéc
day nhanh vigc xay dyng cac mo xanh",

"chin tiéu chuan coéng nghiép", "Hé thong

Cae trrdmg

Vidn NCKH F

Quy trink
=Zld
bén thirba

[ Chwinbi |

'."' bénji'c -

\‘::><f-ﬂ~\;\
Eét qua |
phan héa |

. &hﬂ,

chi s6 danh gia xanh" va cac thong so ky
thuat khac. Qua trinh dénh gia dugc thé hién
trong Hinh 2.

Két luin

Vi nhung tac dong vé moi truong cua
khai thac mo, vi¢c xy dung cidc mo xanh
da tr¢ thanh xu hudng tat yéu trong su
phat trién ctia nganh khai thac mo dé thuc
hién muc tiéu phat thai rong bang khong.

Cac to clure A 3
2 % Cac dom w1
nzhé nghiép

khac

Bn: hromz

Hé thing danh =ia xiy |
dimgz md xanh

Tién chi

Cie tiéu chudn xdy
dtanh gid

dumz xanh

Cac chinh sich xanh
—  khae Lién guan ma

Hinh 2. Luu db ddnh gid ciia bén thir ba

Kinh nghiém cua Trung Quoc trong
viéc phat trién mo xanh la: viéc xay du’ng
cac mo xanh trong twong lai doi hoi sy no
luc chung cua cac doanh nghi€p, chinh
quyén va xi hoi, theo mo hinh phat trién
“do chinh phu chi dao, doanh nghi¢p dinh
huong, hiép hoi hd tro, chinh sich bdo
lanh va hoat dong thi truong” dé thac day
viéc lién tuc kham pha va déi moi cong
ngh¢ va phuong phap xay dyng mo xanh.

Chinh phu cén hoan thién chinh sach
va hé thong tiéu chuén, tang cuong hd tro
tai chinh va tdng cuong gidm sat va quan
ly cac mo hién co. Cac doanh nghi¢p can
xay dung ké hoach chi tiét phu hop diéu

kién tung noi, tu:ng doanh nghiép mot
cach tich cyc va chu dong, day nhanh
viéc ning cap va chuyén dbi phu hop
v6i diéu kién cua dia phuong va dan dap
mg cac tiéu chuan xdy dyng mo xanh.

Tai liéu tham khao
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Zhou, J. Construction Practices of Green
Mines in China. Sustainability 2024, 16,
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Séang ngay 23/4/2025, Cong ty c¢6 phan Tu
van dau tr mo va céng nghiép - Vinacomin
da to chirc thanh cong DPai hoi dong co dong
thuong nién nam 2025. Pai hoi c6 sy tham dy
clia 72 dai biéu, dai dién cho 82,14% cb phﬁn co
quyén biéu quyét.

Ong Ngé T he Phiét - Chu tich Hpi dong
quan tri - Chu toa khai mac Dai hji
Tai Pai hoi, cac co dong da thao luan va
théng nhét thong qua nhiéu ndi dung quan
trong, mang tinh chién lugc dam béo sy phat
trién bén vimg cua Cong ty trong giai doan toi.

Nam 2024, Cong ty da ghi nhan két qua san
xuét kinh doanh tich cuc, cu thé:

+ Doanh thu: 162.21 ty dong (tang 100,9%
so voi ciing ky va 101,4% so voi ké hoach),

+ Loi nhuan trude thué: 3,657 ty dong (tang
132,8% so véi cing ky va 215,1% so véi ké
hoach).

+ Loi nhuan sau thué: 1,81 ty dong (ting
102,5% so véi cing ky va 133,2% so véi ké
hoach).

+ Thu nhap binh quén: 22,69 triéu dong/ng-
thang (tang 122,5% so voi cung ky va 128,3%
s0 voi ké hoach).

+ Ty 16 chi tra ¢ tic: 5% (dat 100% so voi
cung ky va 166,7% so v6i ké hoach).

Nhimg két qua ndi bat nay 1a minh chimg
cho su lanh dao linh hoat, quyét liét ctia Ban
diéu hanh; tinh than doan két, nd luc vurot kho
ctia tap thé CBCVN; ciing su quan tim, chi dao
kip thoi ctia 1anh dao Tap doan va cac co quan
quan Iy cac cap.

Phat biéu tai Dai hoi, Ong Lé Van Duan,
Giam doc Cong ty khang dinh dinh hudng
nam 2025 cta Cong ty 13 tiép tuc ning cao chat
luong san pham, cai tién quy trinh, ning cao
trinh d¢ chuyén moén cua doi ng thiét keé, tiét

kiém chi phi va day manh mé rong thi truong
ngoai nganh. Cong ty dat myc tiéu doanh thu
tir dich vu tu van ngoai nganh chiém trén 10%
t6ng doanh thu trong nam.

@ covamcd oo h st o

A1 01BN G DONG THUGNG NEN NAM 2025

Ong Lé Viin Duin - Gidam doc Céng ty
bdo cdo Két qud sin xudt kinh doanh nim
2024 va Ké hoach nim 2025

Dai hoi dd xem xét, thao luén va biéu quyét
théng qua cac ndi dung quan trong gdbm: Bao
céo két qua SXKD nam 2025 va Ké hoach nim
2025; Bao c4o ctia Hoi dong quan tri va Ban
kiém soat; Phuong 4n phan phéi loi nhuan nim
2024; B4o céo thu lao, tién luong cua HPQT,
BKS, Nguoi quan tri kiém Thu ky Cong ty nam
2024 va ké hoach nam 2025; D¢ an co ciu lai
Cong ty dén hét nam 2025; Viéc thay d6i dia chi
try s va Stra doi Diéu 18 Cong ty.

Dai biéu biéu quyét thong qua cdac nji
dung quan trong

Dai hoi dong c0 dong thudng nién nam 2025
Cong ty c6 phan Tu van déu tw mo va cong
nghiép - Vinacomin da két thiic thanh cong. Pai
hoi thé hién sy dong thuan cao va tin tuong clia
cac cb déng vao ch1én luoc phét trién ctia Cong
ty, khang dinh quyet tam duy tri da tang truong
va khang dinh vai tro 1a don vi tu vin hang dau
trong Tap doan Cong nghi¢p Than - Khoadng
san Viét Nam.
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CONG TY CO PHAN TU VAN DAU TU MO VA CONG NGHIEP - VINACOMIN
Dia chi: $6 565 dwong Nguyén Trii, phuong Thanh Xuin Nam, quin Thanh Xuén, Thanh phé Ha Noi

CAC BON V| TRYC THUOQC:

1. Xi nghiép Thiét ké than Hon Gai 2. Xi nghiép Thuong mai va Dich vu tong hop
Dia chi: $6 61, phd Ba Déo, phuong Hon Gai, thanh phé Ha Long, Dia chi: T6 35b, khu 3, phuong Cam Thanh, thanh phd Cim Pha,
tinh Quang Ninh. ~ Tel: 020303939637 tinh Quang Ninh. ~ Tel: 020303939637



